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1. IIEJII4I OCBOEHI,I.'IAIICIII4IIJII4HIil
I]el.rnan ocBoenr.rr,qr4crllrnnunu (lro4ynx) sBJrrrorcr:
r {oplrr.rponanlre y cryAeHToB MareMarr4qgcKoft r<ymryprr 14 pa3BLr,[Ie J]oruFlecrioro

MbIIIJIEHI,I';
r rfopur.rponarure Syu4aueurantnr,x gnanltfi npl4 rz3) {eHv 14 BonpocoB ,reopc.r.rffio,

MHo)(ecrBeHHoro orII4caHI4{ MareMarr,rqecKfix o6lentou, ocHoBHb]x npo6nertt reopau rpa$on u
MeTo,{onoruil4 IzcrroJrb3oBaHlis aflfiapaTa MargMarr.rqecKoit nornr<u, coc.l.aB.rurc lr4x
reoperzuecxzft Syngartreu:r onucanur SyurquouaJrbHr,rx ct4creM

. o6y'reH[e cocraBJreHLIIo MareMarl4 qecKr.rx rr.ro4ereft 14 ocHoBHbrM MeroAaM perrlegti.rr
3alaq reopl4l4 fpa+oB, alre6prr norunu, Teopl4rr bunapHrx ornoruesuil rr reopr{r{ MHo)r(eoTB;

. o6yqeuue pemeuurc npr4r(JraAHbrx 3a.4arr MareMaruqecKl4Mrr Merq[,aMr4, piuBl4lrzro
cnoco6uocrrz reopqecKu o4xoAfiTr, K pe reHuro npo(f eccuouaasubrx 3aAaq,,

2. MECTO,AI,ICIIII4IIJIIIHbI B CTPyKTyPE OIIOTII Bc)
.{r'icqrznn'rna <f{rzcxperuar MareMarar(aD orHogarcr K 6a3oBoii rracrrz ol)FroBgol.l

npo$eccuoua:mHoit o6pa-:ona:remuoft nporpanaMLr rro,qroroBKr4 6ar<a:ranpon no HarrpaBJrerrr4n
02.03.02 <@yu4arr.rerrra,rruaa uu$oprr.rarzra u uu$opMarllroHHbre rexHoJrofur.r), ,\ns
ycl]ellrHoro I'I3yqeHIrt Aausofi Attcrlltnnr4Hr,I cryAeHT AoJrlr(eH BJralert, o6{3arenb} ;ri\4
Mr4rrriMlMoM co,4epr€Hrzs ocnosHoit o6pa":orarelluoii lporpavurr IIo L\4areM.arrrKe AJL{
AaHHoro HanpaBJIeHIrt (ir,rarelra'ravecroro aHairrr3a, asaurraqecrcoi reoMerpuH, .uuuefisoli
arre6prr). 3nau ocnosrr MareMarlrqecKoro aua:rrz3a, arre6pu, feoMerpr4r4, coBpe.Meggbre
TeHIerrqDIr pa3Btrrn[ I-rn$opuarur<n, BbrqlrcJll4TeJrbHoii rexnurcra Ir KoMnbrorepHbrx rr:xnr::rouafi.
vlres [puMeHtrr MareMarurrecKne MeroAbI r.r Br,rqr4cJrr4.feJrbn]'ro rexHr4l{y Arfi perrreHflrr
flpal(TlzrreoKlzx 3aAaq' IporpaMMl4poBaTb Ha oIHoM Iz3 a,Iropl4 TM[r]ecKI4x .,I3bIItoB, fipoBolr.rTr)
cpaBHIireJIbHLIil aHanLB rlapaMerpon. B:ra4e'rr gJreMeHTaMr4 MareMarrzqecKofo aHaJrrr3{l ri
ocHoBaMV MropuTMr8ar{uu.

,{ucqr'inlrzna $opMl4pyer 3naHut Iz HaBbIKr.r, Heo6xo4uir.rr,re n npaxruvecxoil 4e,rrrepEHocrrr
nna,rulpuquponauHoro cleIII4anl4cra. B palraxax yve6uoro rrpoqecca ivroxsr 6HTL ],rcl roJrb3oBaHa
nprr nolforoBKe rrmycr<uoft r<na:rz$znarlrzonlrofi pa6orrr.

3. KOMIIETEHULIIOFyqAIOIIIE|OC.fl,OOpMT{pyEME]tEI3
pE3yJlbTATE OCBOEHILTT Ar4CUIrrrJIIIHbr (MOAy/T,I)

Ilpoqecc u3yr{eHrit ArrcqrinJrr4nrJ <lracxpetral MareMarr.rKa)) HanpaBJren
KOMI1

l1!
h

Hageaurzs Ko[4uereHurz14 ?lluaexc

O6qery.nr,rypqr,re nounereuqr.ru (OK)
I cnoco6uocrrro [cnor63oBar6 6agossre sHaHus ecTecTBeHHbrx HayK,

MareMaruKrr r.r rzn$opua'uaru, ocHoBr{bre $atcrur, ronqenrrr4r4, [pr4r{u}i[Lr
reopuft, cBr3auHbrx c rf yH4aveura.nr,nofi unrtopuaruxoft 14

un$opuauzouunnau rexnoJrorursMrl

OIIK. I

2. cnoco6socrrro n pa:pa6orre arfopr.irMrzr{ecKr4 x r.i fipofpaMMl{bx penreuaft n
o1nacrLr ct4creMHoro u flpuxnaAHoro nporpaMMr4poBaHr.r.x,
MareMarrzqecKrrx, rzn$opvaquoHnbrd rr rzMr,rrarluonulrx uo,4e;reft, co3.4aHnro
un@opir,raquonur,x pecypcoB ruo6anrnr,x cereji, o6pasonarem;noro
KoHTeHTa, npr.rK,rralnbrx 6a: 4anntrx, TecroB It cpeAcrB TecrrzpoBaulit
crzcreM r.r cpeAcIB Ha coorBercrBrre craHAapraM r4 r,rcxoAubrM Tpe6osaur.rsM

CITIT"3

IlporheccnoHa"rr,ur,re xorr,rnereuuulr (fl K)
L crocooHocr6ro noHaMarb, coBeplrreucrBoBarr rr rrpriMenrru conpeuennuft

MareMarrrqecr(Hiz atnapat, {yn4aueHra,uubre Konrlenqlu a cr4creMnbre
MeroIolroflrr4, Me)x4yHapo4r{bre n npo$eccrzoHanbrrr,re craHAaprr,I B

11K-:l



o6racrrr r.iH$opMarlr4oFrH;rx rexHoJrofr4ii

2. cnoco6nocruo s1p$errunuo [pvMeHrrb 6asosrre MareMarr4qecKrre 3Han]rl tl
r.rnrpoptr.taqnonut;re rsxHonofl4l4 nprz peureHr4a rrpoe(THo-Texur.rqecK?rx ra

rrpr.rKJraAHlx 3aAaq, cB.{3aHH6rX 0 pa3Br.rTrreM 14 r4cnoJrb3oBarueM
auibopvaut guulx rexHo,rornfi

llt(-6

B pesymrare r43) {euus At4 clll4[Jrr4Hbr cryAeHT AoJr)r(eH:

3Harr:
- ocrroBHbre rroH.rITI4s r,r 3aKoHbI Teopurr MHo)r(ecrB; cnoco6rr sagaHr.rr MHolr(ecrB u cloco6rr
ofieprapoBaHrl{ c HrrMtr;
- cBoficrBa orHorlreHlrii Me)rqy 3JreMeHTaMIr Arrcrpernbrx MHor(ecrB r{ cricreM;
- MeroAoJlorulo Irc[o-iIb3oBaHI.It alnapara MareMar:lr.recKoft JrofrrKr4 rz cnoco6rr npo.nepxlr
IiCTI,IHIIOCTI,I YIBEPXAEHI4 fi ;
- aJrroprzrMr,r nplrne4enux 6ylenrx $ynrcqraft r< uopualsuofi @oprvre u locrpoeHrzs
urauzma.nrntx (f opu;
- MeroAr,r nocrpoeHr4.f, no 6yleeoft $yurqurz rr,ruoroloJrrocHrrx KoHTaKTHbrx r.r

$yurquoua-nrnrx cxeu;
- Mero.qbl IrccJIe.4oBaHIl.'I cI4creMLI 6ylenr'rx Synrquft na nonHory, 3aMKHyrocub 14 Haxo)KAerrfie
6asucai
- ocHoBHbre rrourrr4r u saKoHbr rona6uuaropzxlr r.r r<ou6znaropubrx cxeM;
- ocHoBHbIe noHsrus u cnoitctna rpa$on rz cnoco6rr ux npe.4craBrenlls;
- MeroAbt lrccreAoBaHr,rr KoMrroHeHT cBr3uocru rpa$a, arnfopr4TMbl onpeAeneHrrff xparuafirrllx
nyreii Mex{,4y Bepuruualrn rpa$a;
. METOAEI I4CCJIEAOBAHI4{ NYTEfi I4 IIIIKJIOB B TPAQAX, rrAXOrr<4EHI,IE MAKOI]MAJIbHOIO IIO'I'OKA B
TpaHcrropTH6rx ceT.sx;
- MeroAbI perreHr4s orrraMl43arlrroHulD{ 3a,4aal Ha rpaQax.
- npr.igMbr flpofpaMMr.rpoBaHrrr Anfi rrepcor]alIrutx 38M (IBM - contrecrlrutrx xoivrnrro:repa:*)
Vrrerr:
- r4ccJre,qoBar[ 6yneeu $yurquu, rroJryqarb r4x rrpercraBJreHr4e n nu4e $opnyn;
- [por43BoIr4Tb rrocrpoeHr.re Mr4Hr4MaJrbHErx Sopu 6ylenrrx $yurqufi ;
- orrpeAeJrrrb rroJrHory r,r 6asuc cr.rcreurr 6ylonux $yllnuuii;
- nplzMeHtrb ocHoBHbIe anropl'ITMbr Izccire,4oBaHlzg HeopueHTlrpoBaHHr,x u opuer-rrr4poBaHHLr,K
rpaSon;
- noJrb3oBarbcr 3ar<oualzrz r<oiu6uHaroprzKrr AJrr pe[reHlrr npuKra4Hbrx 3aAaq;
- PEUIATb 3AAAIIZ ONPEAEJIEHI,T' MAKC},IMAJILHOTO NOTOKA B CET,[X;
- perrrarl 3a4ar{u onpeAeneur4r nparuaftrurzx nyrei n uarpyNeHurrx rpa$ax;
- paspa6orarr lr orna,qrzrb rrporpaMMy Ha aJrfopurMar{ecKoM r3brKe c++ A,Tr peaJrvsarlrzu
aJrrcprzTMoB AucKperHoti MareMarrrKt4.
B.narerr,:
- HaBbrKaMrz pelrenlzs .MareMarrrqecKrrx 3aAarr .{LrcKperHojl MareMaruKr4;
- HaBbIKIIMII LlcloJlb3oBarrru n npo@ecczoua:Guoil gexrelrnocru 6agonrre 3HaHr4s B o6lacru
4racr<peruoft uareMarfin]z;
- Mero,qaMu alj fir3a u cvHTg3a rr3yqaeMr,rx _ssreHr.lft 14 npouegcoB;
- o6raAarb cnoco6nocrrro K [pI4MeHsHIzIo Ha rrpaKTlrr(g, B toM sr{cJle yMeHr.reM cocraBJrJrrs
MareMarrrqecKr4e MoAeJrr,r rr.rlloBrx nposeccuonaJrbHbrx 3aAaq rz HaxoAr4Tb cnoco6lr ux
peuIeHnx; r4HTepnperrrpoBarr npoSeccuonanrnuil (Su:u.recr<rzri) cvrrcn noJryqer{Hor()
MaTeMaTr.rqecKoro pe3yJrbTaTa;

4, CTPYKTYPA I4 COAEPXAHIIE AIICIII4TIJII{HbI (MOAYJI'I)
O6rqar rpygoevrocrr, .qr4grlamrrzurr cocraBrser 5 3aqernrrD< eluurrq, 180 qacon.
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/fl

llauuettooarrue pas4e,na

axcufinJtnHbt
Conepxarrne pa:4ela

I Muoxec:rsa pr

oTo6pa)(eHr.rs
1,1.flonsrue MHo)KecrBa, cnoco6br 3a1altrs. Mlror(ecrB,
llo4unoxecrna, Cpaaueuze vnoxtecrn.
1.2. Onepaquu HaA MHo)KecrBaM\4, /4r4arpaMM6r 3filepa-BenHa.
Morlnocrr irauo)KecrB, AeKaproBo [por43BeAeHr4e MnoxeclB

2 Oruolrenus 2.1. llossrue orHolreHr4-{. Suuapnrre orrrolreHr4fi Il cuooo6br llx
3al.a]Hnfr. Onepaqulr HaA 6r.rHapHbrMr4 orHorrreHurMt4. OOpaTHLIe
oTHorrreHrzr. Kounosuqur 6unapurx
2.2. Marprzqa 6auapnrrx orHorrreHrrft. Csofic.rna 6lruap.nrx
ornorrenrzfi: pe(flerccznnocrb, ct4 MMeirpr.rrrHocrl,
aHTIrCr.rMMeTpr.rqHocT6, TpaH3uTriBHOCTr,.

213. Ornouenrzr gKBr,rBaJreHTHocrrz. Klaccr,r gr(Br.rBaJreHTrlo$rr4 tr r4x
csoficrna. @axtop-uuoxecrno. Crzcrerraa pa3nr4r{Hbrx
lpeAgraBr4TeJrefi. orHol]reHrz.{ [oprAKa, Ynopt4oueuuHe, llrueiiuo-
yrIopqlotrgHHr,re u qacTurrHo-ynopf,qor{eHHbre MHo)I(gcTBa..

3 Arre6pa norr.rrcu 3. 1.Aare6pa sbtcKa3r,reauzfi . floH.trrr4e o BbrcKa3brBaHrru. Olt epaqr4u
HaI BbrcKa3brBaHrrfiMr,r. @opnaynr,r anre6pbr ntrcrca^:orsaHr4fi.
Passocr.rnlnocm B anre6pe nrrcKagrreaHr.ifi , By:rena ame6pa.
3.2, flnoficrnennocrr, n Mre6pe BrrcKa3r,rBaurrfi. Ilpl.ruqun
ABofcrBeHHocru ri 3aKoH 4noiicrneunocr:u. Hopua,rtuue rf oplrnr
anre6p6r etrcxa3rraaurzft. ,{H@ z KHO. PasloxeHrie {yHKqr4ft
a,rre6pbr Jrofr4nr4 rro K nepsMeHHLrM, C,4HO r4 CI{H@.
3.3. Cynepnolrzqrzl Synxqzil alrre6pbr JrorlrKrr. IIoJrHr,re crrcreMbr
$yur<rlr4ft . Ilorlrrue 6asrzca. Ilolunoirl Xera.,rrvua.
3 ,4. 3a"irarnyrr,re rsraccri Sylrnqr.ifi. JIunefinr,re $yrncquli.
Monorouurre Syurcqulr. Teopeua oMorrorour.rbrx $yrrrqlirx.
CaMoAnoiicrseuglre $yurqrzlr. @yur<quu, coxpauqrour4e



KoHcraHTbr 0, 1. Teoperr,ra flocra o dtynrqlloHaJrbHoii rroJruore.
3,5. P-K cxeMbr ri cxeMbr ri3 $ynrqnonallHtrx ereMeHros. IlaAer.ra
criHre3a, 3aAaqa analrr43a v 3a4a'+a ynpor{eHrir PI{:C.

OanopagpsAusrfi rz irrxoropa:pr4llrri 4torzvHtrii cyMMarop.
4 3leveuru

rcorr.r6rznaropnoro

AHAJII,I3A

4.1. Klaccu$nxaqul rou6uuaropHbrx 3aAaq Ii xapaKTepr,rcrlrKa r4x
ocHoBHbrx tllnon. OcHosHbIe npaBl4Jra rotvt6unaropur<N, Oclroeurre
rolr6unaropnrre rou$nrypaqrzu: pa3Merqenr4r{, colr{j faHi4tr,
rrepecraHoBKlr. Pa:dneHras, MeroA sxrrcqeHaft u zcx.ruoqerufi ,

4,2, Buuoru Hrroroua, 6uuouuamsrre rcosS$uqueuru, rpL'yroJrbnr4K
llacrarg, Mero,4 srrroqeuail lr rzcKruoqenr.iii.

5 Teopur rpa$or 5.1. Ocuonuue onpeleJrenri.f,: rpa$, qacr qHBrfi rpa$, uo4rparf .

Cnoco6r,r sqalvr., Creneuu Bepur.rn. Teopeir.ra Srinepa o cyrltr,re
creneseit, llyrt, npocroft nyr6, rlelr,, Kor{Typ, r{r4KJr. Cusuoc.rl,
CIIJII,HA' CB'3HOCTb..

5.2.Iltauapnue rpa$u. Teopeva o ToM, qTo Ks u K:,: HerrJlafrap]l l;r.
Teopeua llourplrnna-KyparoBcKoro (6e: ;ona^:arelr,c.raa).
Kpllrepnfi fiJrauapnocrt4. Pacxpacra rpa$a. Xpovarurrecroe qlrcro
rpaSa.
5.3, Sftreponrr u raMriJrbroHonlr rpadltr. Heo6xo-4r.rwre u
Aocrarorlnble ycroBlis. 3a4aua noacra raMaJrbroHoBa ur4Lflra B

rpaSe.,{nygonrnrre rpatplr.
5.4. Ocronu rpaQa, Hazueuluzfi oc.rou. Cnofic.rsa ,qepeBbeB.
,{ucxperHrre 3KcrpeMarrubrg 3a4aqlt. Alroprlrlr Haxo)(AeHr4s
MI4Hr.rMaJrr,Hofo ocHoBHoro AepeBa. Alropnru j]eiir<c.rptr
Haxox.{eHrzr 4epena rcparuaftuux paccrorFrr{it. Alropuru OroitAa
H axo )r(AeHI4rr Marpvllry rparuaftrurzx pacc-tossuir.

6 3nerraesrrt
TeopHrz

KOAr4pOBaHu{

6.1. Ko4rzponaHris r{aK cnoco6 npe4craBJreurjr rzu$opiwaquu.
Ko4raponauue r'I AeKorupoBar{ae. Al$anzruoe KoauponaH}re.

locrarovurrft npH3HaK sganrvrHofi oAHo3HaqHocrn ardjacurHoro
KOAupOBaHr.rt

6.2.Onrunaanrnoe KoIt4poBaHr4e, flonaexoycroft.ruBoe KonftpoBaHrre.
Ko4rzponauue c r4crrpaBJreurieM ouru6or. Klaccli$nraqua ontu6ott.
Bo:ir,rortuoctr 4crrpaBJreHr4t ortru6oK

Co4epxaulre .nadoparopHux pa6or
1, Mo4e:rnponaurre onepaqufi (nepecegeur{e) AJrr AB).x ql4cnoBlrx MHo}r(ecrB,
2. Mo4elrEponaHr4e ocnoBHbrx ouepaquit gla AByx rrr4croBblx MHoxecrB.
3. llocrpoerure Marprirlbr 6rznapurx oruoureur.rfi .

4. feuepaqua pasuerqenrzfi,
5. Br,rqlrclenue .rr4 cra co.reraHuft,
6. llocrpoeuue ra6luqu racruunocru.
7. llocrpoeuue C.{H@ n CKHO.
8. tr{ccle4onarle cr4creMbr SyHr<qufi Ha fionHory.
9. Mzprzrr,rusarlrzx 6ylenlx $yHnqaft Mero,qoM r<apr ltapuo,
10. Haxo>r<4euue ocroBa Mr4Hr,rMaJr6Horo Beca ro a,rroplrruy llpulra-Kpaor<ala.
1 1. Pacrpacna repurzu rpa$a.
12. [ny4o:rrHlre rpa$u.
I3, Haxoxleulle rparvaifuuux uap rplroB rro anropt4rMy Oop4a-Eelnr,raua.
14, Haxontqeune xparvafturux lraprlrpyroB rro anropuruy fleitrcc:rprr.
15. Haxon<AeHrze sfilepona qur<la B HeoprieHTr-tpoBannolr rparle.
16. llocrpoenze r<o4a,6:rzsnoro K onrvMaJrbHoMy. Alropzrrrr @aHo.
17. Koguponanue no Xa$Suany.
18. llocrpoeuue 6r.iuapnoro no4a fpex.



Cogepxaulre uparcruqecrlrx garrgtlnfi
1. Onepaquu Han Mnolr{ecrBaMn, Ar4axpaMM6r 3ii,nepa-Beuua. Vnporqenue nsrpaxeuufi

HaA Muo)r(ecrBaMv c ucrroJrrr3oBaxrreM ocnoBHlrx ro)r(AecrB alre6pu irtnontectn.
2' Onepaqzu Ha,,4 HerIerI(IrMIr MHo}KecrBaMIz ra ux cnoitcrsa. Onpe4e;reuue ysac<:tonuufr.

MeItqy HerleTro.tMr4 MHolr(ecTBaMIt.
3. r{ettaprono Epolr3Be.qeHlre Mrro)KectB, Eunapnue orHorler{r4g, 3anucr 6uHapurrx

orHorreHltii c noMolqblo cneuua:Irgofi ltareir.rarltqecxoii cI4MBoJrr4Kr4. Onpe4e.rreHlle csoiicr-B
6uuapurx otgouenufi u fix [pI4HaIJrg)KHocrI4 K crrequanbHrrM TI4naM 6uuapHsrx ottoureslfi.

4. Heqerrze o'rHorrreHr4f, onepaquu Ha,q Heqerr(I4Mlr orHoureHlrrMrz. Kouno:ur1yu
HeqerKllx otloueuzft, Onpe4eneuze csoficts HeqerKrrx orHouenufi r4 r4x rrpr,rHa4,fie)I( rroc:u4 r{
c[eqIIiurBHbIM HeqeTKI4M OTHOII]eHI,I'M.

5. llpanr'ina cyMMEI 14 rIpoLi3BereHLIt. llpunqun BrorroqeHllr r4 ucKrloqeHr4s, Paglreute,uu-r
n uepecraHoBKrr. coqeranus. Brzuorr,r Hrrorosa. Cnoficrsa 6uHoM[aJrbHbrx noo$cfuquenr:on.

6. onepaqnlr Ha,q B'rc*a3brBarrr.ixuu. @opuynrr arre6prr srrcKa3rrrau'ft. l'a6rzqrr
r4crr4HHocrr{. 3rnuna:renrHocrr $oprrayn, ocnoeutre 3r{Br4BaJreHrHocrr.r, Ilpurquu
4roft crnenuocrn, Panuoculrur,re npeo6patonaarzx Sopuyn.

7. Ta6nuqHoe u anaJnzrr4qecnoe 3araHr4e 6ynenrrx SyuKrlraii, pearusaqlrs $yuxqrzii
Sopirryrarrarz, flpe4cranneuue $ynxqzft c,{H@ u cKH@. Baxueiiurr.ie sauxuyr;re KJraccbr
6ylenrrx $ylnuuit. llolznort Xeramuna. (Dylrxql.ionauruaa rroJrnora. llponepxu. fioJrHorbr.
Kpureplrft llocra Syuxqraoua,uuoft floJruorbr,

9. Ocuoeubre no'srrzr reopun rpa.bon, Tvn' rpaSon. Ilo4rpatlu, Marpr.rvuoe
npeAcraBneHr4e rpa(fon. onepaqulr ua4 rpa$aur. llocrpoeurEe rpa$onlrx. mo.4ereit
3JreKTprzqecKrrx H KoMMyTauuoHHbrx cxeM.

10. Merprzuecr<ae xapal.'epr4crr{nlr rpa{a. Onpe4ereuue qe'rpa, paAr4yca, ,{r4aMc.rpa,
ue4raauu rpaQa. Pelrer.rrae lruasuMaKcnrrx 3a.{aq pa3Meruear4Jr.

11. .{ocruxrzrvrocr' Iz cBs3'ocrs. onpe4eneuze KoMrroHeHT cBs3HocrIr neoprpa$on u
clrJrbHbrx r(oMrroneur oprpa$on.

12, lepenrx: ocHoBnbre rroHfi'rn{, flocrpoenue ocroBHbrx .qepeBreB rpaQa c
r4crroJrb3oBaHr4eM rrorrcKa B rly6lauy n mlrprzHy, Alroprz.rurr Kpacra,ra u llplrlra noc.rpo9gr.i.,r
xparvaftIrero ocroBa B3BeIleUUOrO rpasa. 3a4aura onpe4eleuzl xparuafiruux ocroBoB B
rorroJrofl4qec(oM rrpoeKTr4poBaHr4r4.

13. llocrpoeHrae raarpraq $yu4ar,taeHraJrbH6rx qr4KJroB r.r paspe:on rpaQa..
14. o6xo4rr rpa$a. oupe,qerenue efireporb'" 14 r'aMr4JrbroHoBbrx rlrir(JroB rpadra u

l4crroJrb3oBaHr.re AaHHrIX 3a.qaq B npr.{JroxeHr4rx. PeureHze 3aAaqr4 KoMMLTBO{r{epi} r4 ero
npIzKnaIHoe 3Har{eHIze.

15. Arropururr pacKpacKn rpa$a, Perueuve [p]1r(JraAHbrx 3aAarr, cBoArulaxcr K 3aAarrc o
pacKpacKe,

16. onpe4eleuae r<paruafiurux nyrefi n rpa$a,x. perueHr4e 3a.qaq Ha r{cnoJr6:loBagr4e
arroprzrvoe .{eftr<crpr,t, (DopAa r.r @loitaa.

17. Anropurrr.r oopAa-(Da-nrepcoHa onpeAeneur4.{ MaKcr.IMaJrbHoro [orora B rpaucnop:ruoii
ceTIz.

18. on:ruruanrnoe Korr4poBagze. rloruexoycroituanoe noAuponaurae. Ko4upoEaHr4e c
I4clpaBJreHr.reM otrz6ox. KlaccnSur<aqzx orurz6ox.

5. OEPA3OBATEJIbHT,IE TEXHOJTO|I4I4
Irpn npoeegeHr.rr.r JrenrlrroHnrrx gaHqrufi [pr4MgHrergr Kraccu.{ecrrz]z 1oA,(oa

npenoAHeceHa.[ yte6noro Marepuana, npe,{[oJlafaroD{zit npo6:reuu1.ro fiocraHoB(y SaAarr H
nepexoA K paocMoTperraro MeToAoB r4x pellreHr4tr,

Percoueudyemcn: Zcnonrsonarurg MyJrr,TriMe,4riftnrx npe:euraquii uo pl,rly .rena to
npelrr ner<qufi. llpesenTaqul no3Borrer xopouo r4lrJrrocrpllpoBarb rerr{r1rc, AeMoHcrplrpoBar6
rroBeAel{ue Qyunurzft, Bu3yaJrrz3rrpoBarb MeroA nocrpoeHrz.r noeepxnocreft u r,a. ll Teqer{r4e



JIeI(IlI4Iz [penonaBaTeJlb rlocTotHHo Be,4eT AI4aJIof co cTyAeHTaMI4, 3a4aBas. I4 o'tBeqa, Ha
BOripoc6I.

rrpr'r npone4enurr .,'ra6oparopuoro nparTfiKyMa neo6xo4rarnro co3r,arb ycJrorlr4fi .qJr.f,
Mar(cr4MaJIbHO CaMOCTOTTeJII'HO|O BBTTIOJIHeHI' na6oparopnrx pa6or. Ioe:louy [p]4
nponegenrara la6oparopuoro 3alsrrlr npeno4aBarenro peKoMenAyercr:
1. rlponecru gKcnpecc-oflpoc (ycrno umr n recronoft Soprrae) no reoperrzqecKoMy r\{a,lepr4i y,

neo6xo4uuotry 4lx nr,molnenur pa6oru (c oqeuxoft).
2. Iporeput n;laHbr BBIrIoJrHenrza na6oparopnux pa6or, [o,qroroBJreHH;ril cey,ueur:ov Aorua (c

oqeuroft).
3, OqeHrat pa6ory cryneHra B na6oparopuu u noryrreHgrre rzM Aannrre (oqema).
4. llponeprzrr ra BBrcraBr,{T6 oueHKy 3a orqer.

IIto5ax na6opatopnax pa6ora 4orrxua BKrrorrarr rny6oxl'ro car\.rocros.lerbrryro
npopa6orxy reoperl4rrecroro Marepl,Iana, I{3yrrgur4e MeroA}rx npoBgAeHvrr rI rrJraulrpoBaHrre
gKcrrepr,rMeHTa, ocBoeHr,re r.r3MeprzrenbHLrx cpeAcrB, o6pa6offiy u r.rHTeprlperauuro
SKcuepI4MeHTaJIr'Hbrx AarrHbrx, Ilprz etou vacrr pa6or Molr{er rre uocuTr o6-s3arerr,H6rii
xapaKTep, a BbrnoJrurrrcr B paMKax caMocrorreJrbHoft pa6orrr rro Kypc:F. B pr;1 pa6or
qEIECOO6PASUO BKIIOqIiTb PA3AEJII,I C AOTIOJIHI,ITEJI6I{],IMIZ SIEMEHTAMI4 NAYqI,IbIX
r'rccle40nauuff, Koropbre norpe6yror ynry6lennof caMocrosrerr,Hofi upopa60rnu
TeopeTr4qecKoro MaTepr4ana.

lpu opraur.r:aqrrrr BneayArrropuofi caMocroqre,rruofi pa6orr,r no 4aruoft p,racqurlruHe
npeno.qaBarerro peKoMeH.qyorcr r4crroJrb3oBarb cneAlrorrlr4e ee Soprr.ru:. rroAforoBKa 14 HarrlrcaHrze peseparon, AoKJra.qoB, oqepKoB rr Ap)Tr4x rrlrcbNreHHbrx pa6ol na

3a.qaHHBre TeMr,L
. IroAfoToBKa Myntrllnre4nfiurrx npesentaqufi ;
o BbrrroJrHeHr,re AoMarxHr4x saranuia pasuooopa^anoro xapaKTepa. 3ro - peflrenue:ap,au; no460p

14 r8weHrre JrrrreparypHbrx [crorrHr.rKoB; no46op ul:locrparrzBuofo u orrr4oareJrbHoro
Marepr.raJra no orleJrbHrrM pa3AeJraM Kypca B ceru I4nrepner;

' BbIIIoJTHeHI'Ie I'rHAIZBI4 AyaJIbHbIx zagannfr, Ha[paBJIeHHbrx Ha pa3Barlze y cryAeHToB
caMocrorreJrbHocrn ,r uHr4tfvarrrnw. I4nnunugy&rbHoe 3aAaHr4e Moxer rroJlyqftr6 KaK
K (Abrfr cryAeHT, TaK rz rracr6 cryAeHToB rpynrrbr;

IroAroroBrca IoKJra,qoB rl ccJre.qoBare:rbcKoro xaparTepa AJrr BllcrynJreHlrr Ha Hayrlrroii
cry4euuecrofi xou$epeuqzu.

6. OIIEHOqHbTE CPEACTBA AJrfl lrEKyrIIEro KoHTpoJtfl ycrrEBAEMOCTr4,
TIPOME)KYTOIIHOII ATTECTAIII,IU IIO I,ITOTAM OCBOEHI4'I AI,ICqUIJI-I4HI,I I4
YIIEEHO-METOAI,II{ECKOE OEECTTEqEHI4E CAMOCTO'TEJIbHOft PAECITI,].
CTYNEHTOB

ceuecrp 1:
a) flpuMepH6re sagauur/nonpocr,r ro rrepearrecraquu (sauery):
1 . Oupe4e:rerure sftnepona ur.rrJra, eftnepona rpa{a. Teopeua 3ifurepa ,(Ju

opr.ieHTr4poBar{-Horo rpa$oe (6es 4or<a:are:rr,crna).
2, Onucanue penypcr4BHoro ajrropt4TMa fiocrpoeuux efilepona qur<la,
3. Onzcauue airropr.rrMa ,{efirctprr Haxoxle'r,rr Mt4 Hr.rMaJrLr{oro nyrr.r Me}(Ay l.{ByM,

nporz3BoJrrHbrMr,r BepmriuaMrr B r{arpyxeurroM opr.reHTrzpoBafiHou rpa@e.
4 ' Onncarrr're anroplrrMa Oopaa - Eenm,raua HaxonrAenrrr Mr4nrrM{r;r6Hor-o rryrrr B

B3BeIUeHHoM opHeHTHpoBaHHov rpaSe.
5. Onpe4e,:reur.re oprreuTr4poBaHnoro AepeBa, neca. gro Ha3rrBaerc.f, ocloBHbrM l1cpoeoM

opHeHTr.rpo BaHHoro cersHoro rpa{a.
6. Onpe4e.neu r KopH{, rroroMKa Beprrrrr'.r, rpeAKa Beprfiur{br, Jrrrcra: Kyora

opr.rgHTfi poBaHHOf O,4epeBa.



7. Onpegeneune BBrcorrr oprreHTr4poBauHofo AepeBa, nry6uulr BepufirHbt v
oplreHTlrpoBaHHoro lepeBa' BbIcorEI Bep[IIzHbI opIzeHTI4poBaHHoro AopeBa v, ypoBHt n0p[r[HLI
opr4eHTr.rpoBaHHoro AepeBa v.

8. Karoe oprreHTr4poBax'oe lepeBo Hr*brBaercr 6r.ruapurnr. Kaxoe dnuapuoe
opr,reHTr4poBaHHOe lepeBO Ha3btBaeTcs rroJrHBM,

9. Onucauue alropzr:ua KpacKa,ra rrocrpoeHr,rr Mr,rHuMaJrb'oro ocroBrroro AepeBa.
10' r{ro Ha3brBaercr rlr4KJroMarrzqecxr.rM qrrcJroM rpa$a G. r{euy panno ioo.*recruo

SyH4aveuranrubrx urrKJroB rpaSa G(v, E) upu mo6orra Sur<cuponannou ocroB'oM ,qepene z :
(v, E').

6) nplr*repnrre :agauur/ronpoc6r Arq caMocrosre,rrHofi pa6oru cry4eHTa:
1. onpe4enenrae sfinepona qr{KJra, eftnepona rpa(fa. Teopelra oii:repa Arrfl

opr4eHrrrpoBarr-Horo rpa$on (6es 4oxa-:are:tcrna),
2. Onrzcaane perypcrzBuoro anropr.rrMa nocrpoeunx sfilepona qr.in;ra.
3. Onprcarrue anroprzrMa [efirccrpu HaxoxAe'r.r MrrHr4MaJrb'oro nyr' Merq4y AByM.f,

rrpoz3BoJrrHrlMr.r BeprXrlHaMr.I B Harpp(eHHoM OprZeHTr.rpoBaHHou rpase.
4. Onucasue anroprzrMa @opaa - Belnraana Haxo)KAeHu, Mr4uaMalrrgoro nyra B

B3BerrreHHoM oprzenTr{poBaunou rpa(pe.
5. Onpe4eneutre oprreHTripoBalHoro AepeBa, .neca. r{ro Ha3brBaerc, ocroBHEJ.M aepeBoM

opuenrnpoBaHHoro coirsuoro rpalpa.
6. Onpe4elenur KopHr, rroroMKa Bepru4uLr, rpeAKa BeptrrrHrl, Jrr{c.Ta, Kyora

oprzeHTupoBaHHoro AepeBa.
7 . Onpe4eleur.re B.rcorbr oplreHTrzpoBaHHoro .{epeBa, r:ry6urn i Beltul_rHr,r v

oprieHTrzpoBaHHoro A9peBa, BbrcoTbr Beprrrr4HBr oplreHTnpoBaHHofo .{epeBa v, ypoBHJr Beprrrr4H6r
oplreHTupoBaHHoro AepeBa v.

8' Kar<oe oprze'Tr.rpoBaHHoe AepeBo Ha3'rBaercr 6rznapH'na. I{.aroe 6n.uaruoe
oprreHTr.rpoBaEHoe .qepeBo Ha36rBaeTor rroJrHbM.

9. onacanne anropr,nra Kpac(aJra fiocrpoeHrzr Mr4Hr4Mzurb'oro ocroBroro Aepe'a.
10. 9ro Ha36rBaerct r{EKroMarr.rqecrrzM qrrcJroM rpa6a G rlevy panno r(oJlrqec.TBo

Qyugaveuranrn'x rIrzKJroB rpa$a G(v, E) npu nro6ou Srzr<ouponannou ocrou*oM ,4epe,ne r :
(v, E').

ceuecrp 3:
a) ronpocr,r pefi ruur-xonrpo,ra:
Ha peilrrznr-r<ouTporlb cry.qeuTaM rrpe.qJraxaro"tcs sa;laq

BapuaHrrt :a4auuft:
peiirunr-rcourpo.irr, J\b 1

1.,{anlr MHo)(ecrBa A: 1l ? 5 7i

no npoft4ennrrM TeMaM,

B={2,3,4,7,8}. Ha:.ftrn
Av B, Ao B, A\ B, Il\ A, AM .

2. ,{na uuoNecrna B sa4anua 1 nafitrz sce ero [o,{MHo)ngcrBa,
3,,{oxasarr paaencrna:
(AAB)AC = AA(BLC), (A\(B nC) = (l\B) u(l\ c).

Hapvconarr 4rzarpavulr Br,euua, firrrepflpernp]Torque loKa:annbre paBeHcrBa,
4, tr4tu'eetcs. Marepfi' 5 pa-:rzvnrx qneron. cr<omr<o pa3rr4rrH'rx rpexnonoculx firaroe

Ir.roxtHo co:.4art ?
5. tr{Meercq 12 pa-::rravurx 4r.rcr<er. cromr<o cnoco6os 3arrorneHr4-fl Kopo6rc1t 4119 rr,Hcl{er c

6-ro orcer<a"uu, ecnrz n nopo6r<y M6r yKJraALrBaeM a) 6 4rzcner rz3 Meror{zxcr, 6) 4,4rzgrcerrr u:
rzMeroqrrxcr ? (pacnoloxeuue ,qrrcKer B r<opo6re cyrqecrrenuo).

6. .{auu MHo)KecrBa A: {2,3,4,6} u
Av B, An B, A\ B, B\ A, AAB .

7. ,{na ir,ruoxecre a B sa4awur. 6 uaritr nce ero [orMHo]r(ecrBa.
8, [onasarr panencrna:

B={r,2,4,7,8}, Hailnu



(AIB)L(AaC) = Ao(BLC) , A\(A\B) - AaB .

Hapuconarr 4uarpal,rurr Brenn4 r4Hrepnperrrplrotrlr4e Aor€3aHHEre paBeHcrBa.
peiirunr-rconrpo,rr M 2
9. Zuee:rcs 5 pa:mzvrlx nuceu, 8 pa3rnqH6x nonneprod rn 6 pa:nuvnru: Mapo*.

Cronrro Bapr'rauToB 3anaroBKrz rnrceM rro oAHoMy B KoHBepr, npoMapxr{poBanrr,rr? o4uoia r.rs

uverorquxca uapox?
10. ?Ineercs 16 pa:nuvurx ,qucKoB c ilH$opr,,raqueft r.r 6orc c g-ro o:rcenarurz.

cnolrro cnoco6on HanoJIHeHI4f, 6OrCa a) 8-ro gucxar\au rr3 fiMeroll{r4xcr, 6) 5-ro ,rlEct(ar4]d r.i3
zuerorqraxcr? (pacno.rroxenue Ar.rcKoB B 6orce cylqecmenno).

11. . Haiiru o6nacrr olpeAoJreHr4.s, o6nacrr suavennft, R-l, R.R, R,R-r, R. 
l,R 4lx

ornollrenrzx R={<x, y>l x, y c D n x+y< 0}, r4e D - rr,firoxrecrno leficrnr.rreJrbHbrx qr4c$Jr.

12, 6. Hu:n:u o6nacrr onpeAereHus, o6nacru suaveurzfi, R'l, R.R, R.Rl, t{ 1.R 
4nx

oruonrenrzx R={<x, y>l x, y e l-n/2, n/2luy > sinx}.
13, 7,, floxasar,, vro 4lx mo6rrx 6uuapnrx ornouenrafi
(Rr U R2)-r : Rr-r U Rz'r
14. .{oxasa:rr,, qro ecjrH orHorrreHr4r Rr z & peSnencr.rnutr, ro pe{ner<cunnnr n

otltoureHur:R1 U R2, R1 O Rz, Rr-', Rt . Rz
15. Ha MHorrecrsax N ra NxN onpeAeJrr.rM R. cne4yrorqlnr o6pa.:orra: <a,l> <, R, e

(a-b) 4enurcx na m (m>0). ,{or<asarr', uro R. rnnrercx orHoureHueM gKBrzBaJreHTHocrr,r.

16. LIs ropo4aA n ropo4 B neAer 5 4opor, arz3 ropoAa B r ropo4 C_ 4,4oprrrrz.
Cxonrrco nyrefi npoxo4nqrzx qepe3 B, neger us A n C?

petTnHr-KoHTpo.nr Nil 3
17, B 6u6:raorene 5 yleduuron reoMerpr4r.r, 7 _ rprzrouorr.rerpuu, 4- aAre6p6r.

Crollr<o rroJrn;x KoMnJIeKToB yve6naron Moxuo cocraBr4rr? (bce ,ns"o4r1o"p", cqurax)rcs
pa:nnuunvu).

18. Crco:*ro cnoco6on pasnon<ur:r 10 oArrHaKoBbrx Moner no 4ny,r,r raplranatvr?
19. cxonrno cnoco6on pa3Jlolrg4T6 10 o4unaxonrx MoHer no rpeM KapMaHaM raK,

qro6rr nra oArru rr3 KapMaIroB ne 6rrr nycmna?
20. llocrpolrrr CKHO gynrquu, 3aAaHHofr Qc,pvynoft

"f(x,y,z) = ((7y -+ z) /(!x)) -+ (y @ z) .

21, llocrporarr CAHO SyHrqr.ru, saAa.nuoft cron6qou 3narreur.r[
f (x, y, z) = (1,1,0,i,0,0,1,0).

22. flocrporzrs no:rznou Xeranr<uua 4lx $yurqlrrz us n. 20

23. IIo ucxognofi lrarpurle cMe)KHocrr4 M nsc.rporr" ueprerx rpaSa, cooraBr4Tb
Marpuuy rzHrIr4AeHTHoc rr4 11 z cnucor pe6ep.
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6) nonpocrr K 3aqery c oqenxofi:
1. Onpe4enerux MuoxeqrB4 rrycroro MHo)r(esrBa. Knamoprr. flo4lruoxecr:na. Clocc,6r,r

3A,UAHII' MHO)KECTB.

2. Koue.rnrre fi 6ecrcone.rHlre I\4Ho)KecrBa. Morqnocrl r,lnoxecrna.
3. Oneparllru na4 uuoxecrBaMr4, ftaarpavrr.mr Benua.



4. ,{eraprono upor,BBe,qeHr,re MHoxecrB, AeKaproB KBarpar npora3BoJrhHoro rl{Ho}KeorBa.
flpunecru 

''pvMepbr, 
3anncarr Soprtymr, Br,rpa'ttamrqr4e qrzcJro gJreMeHToB AeKaproBa

upor.r3BeAeHr4r r,r IeKapToBa (BaApaTa.

5, flon.rrrie o6 oro6panrenur.r, o6paarr u npoo6pa.:u rz zx csoficrna. ocuonHrre runu
oro6paxeuuft. KoMnosfiqzs oro6paxteuuft. Accoqrzarunnocrr KoMno3lrqlrr,r, I{.oivno:lrqlra
o.qHorr4rrubD( oro6paxreuuft. o6parulrocrr rz o.quocropoHnxr o6par:nuoqr. Kpur:epupr
o6pa:nrlrocrrz u o4uoc'roponneft o6parrauocrra,

6. Muoronecrurre orHorrreHr4{. Ey:renrr onepaqfiu HaA orgorrrenuxuu. Bynena urobpa
or:nolrenrzft, Bynenrr lrarprzqBl I{ oruorrleHrlr Ha Koueqnbrx MHoxecrBax.

7. Euuapune or'omeHr,s. cnoficrea 6r.trapnrx or'oueuuii: pesrexcauuc,ors,
cIiMMeTpI4rIHOCTb, aHTrzcI.iMMeTpHqHOCTb, TpaH3I4Tr4BHOCTB,

8' Oruoueur4s sKBLIBaJIeHTHocrrz, Knaccrr SKBHBaureHTHocru n ux cBoficrlla. (Daxloo-
MHO)KeCTBO. ornOrueur.r.f, nopr.qKa. Ynop-rl0veunrre, nraneftuo-ynoprAorrgHH6re 

". 
ra"rr,rro-

yIIoprAoqeHH6re MHO)r(eCTBa.

9. Brrcxa:rrna:rrzs r,r onepauurz Ha,q Hntru, Taltwfa noraHHocrrr.
i0. Oopuynrr a,rre6prr ntrcr<a.:r,rnaHzft. panuocunr,uocrr, $opuyn. lieopelra. o

pannocanrnofi uoAcral{oBKe.
1 1. PaeHocr4mur,re npeo6pa-ronanrzt Qopuyn. Ocuoaurre pannocr4JrbHocrr,r,
12. JTerr,rua o qr4cJre cJroB Alrr4Hbr m B ansa.nure r.rs r 6ynn.
13. Pasr Sopuynu. PasHocrarr,Hocrr Sopuylr ra 6ylennx rlopruy:r (r:eopeua).
14. leoftcrnenuocrr, n alre6pe lorznrz. 3ar<on 4noftcrneunocru (reopeM4,
1 5. O6rquii npuHqrzn 4roiicrnenuocrra (.reopeva).
16. Ilpuuqrzn 4noffcrneuHocru 4nr 6ynenrx Sopuyn (reopeMa),
17. @ynxqrau arre6pr,r norznlr. 3a4aurze $yurquu $oprraynoft. Hoprraanrur,re $opvrr.

Alroplrtrrarr uocrpoeulrr coBepmgHHbrx HopMaJrrusrx $opu.
18. Teopeua o pa3Jrolr{eHrzr4 Oynnquu a:rre6ptr lorr.rrr.r rro nepeMeHHliM.
19' Teopeir'ra o coeeplreunoit 4u:rrouxrraeuofi uoprraanrnofi Soprrae rz coneprueunoi

KoEtroHKTrzBHoil nopuamnoft Sopue.
20. llornrre clrcreM'r @yur<qufi. llpulreprr [orr'6rx ct4creM sy.rxrqrzfi (c

.4oKa3aTeJrbcrBoM norHor6r),
21, 3anaruymre rnaccrr SyHr<4zfi alre6prr loruru.
22. Ktacc;,'t $ynKrlr,rft, coxpaHrrorrlr4x HoJrb 14 e,ryznrzqy. Teopeirarr o 3aM1gyroc,ru KnaccoB

Ps a P1. Teoperraa o Synxquu He coxpaxrrcrqefi Honr. Teopelru o 6yttnurrn, ue cor"parrrrorqelr
ei4r4Hr4rly.

23. Krracc cauo4aoftcraeunux 1|y'nr<qzfi. Teopeua o 3a.N4nuyrocrrr
uecauo4noft crneunoii $yuxqlru,

24, Ktacc MoHororrHr,x (fynrqzft. Teoperrra o 3aMKH],rocrH
selronoronuoil @ylmqnu,

25. florunona xera:rrcuua. Teopeua o npeAcraBJreHar.r $yuxqulr B Br4Ae rroJrrzHoMa
Xerantrana.

26. Krccc :rusefiur,rx o)4rroluft. Teopervra o 3aMKHyrocrrz nnacc L. lieoper,ra o
nemrseitnoft $yur<quz,

27. Teoperraa llocra o $ynrcquonanruofi noJrrrore a:rre6prr norarn.
28' flepecmronKr4 r.r norcra'oBxu. @oprr,ryna 4ns Br,rqr4cre'r4{ qrzclra nepecra}roBoK.
29. Pa.ruerqenur. (Dopuyla 4:rr Bbrqr4cJreHr.r{ qr4cra pa3MerqeHuft .

30. Coqeranr.{s. d)oprray.la A,n.s nrr.I trclreiFIrrfl .glzrcra coqeraHr4ff,
31. Pas6uenus, Oopruyna 4:rx nlrqr4cJreurz, qucJra paslueyuit.
32. MeroA nr<lroqeturir u ucrcrroqeuzft.
33. Onpe4e:reHzx rpa$on, 14 x npeAcraBrenr4.rr.

llsouopSrzsna rpaSon.
Marpuqrr cMe)r(Hocrrd rz raurlr4lteurl afi.

34' rlpocreftruue rznu rpa$on: rroJrHrre, AByAoJrbHbre, peryJrrpHbre u 4p. onoparluu
o6se4uueHinx, coe4rrHeur.rr, AorroJrneHrzr.

xlracca S, 'lleopeuil o

n:racc M. 1'eopena o



35 . Mapurpyrlr, qefiu, flpocrb]e rlenu, rlr4nJrbr, Cnxsnocrr rpaSa.
36. Teoperr.ra o vllcne pe6ep n rpa$e rz ee cJreAcrBr,re,
37. Sitneponu rpa$u. Jleuva o cyrqecrBoBanrzrz qrzxna n rpa$e.
38. Teopeua o neo6xogrzurrx u Aocrarorr''rx yc:ronrn"x rpaSa 6r,rrr, sfileponsrrra.
39. lloc:rpoeuue efi:repona quxna (amopurra @neprz),
40. Oprpaou. Opmaprupy:ru, opuerr, opq KJrLr. CeqgHocrr oprpa$on. Teoperraa 4:rr

oftrepoBbx oprpaSon.
41. faur,rnrrononrr rpa{rr. Teoperr.ra.{uparca.
42. [epewx u rzx csoficrna, Ocronnoe 4epeno, qurln.recruft panr rpaSa.
43, Pa:genarorqee MHo)KecrBo, pa3pe3, Mocr. Alropnru Kpacrana.
44. rnocrze rr rrJrarrapnbre rpa@rr. foueouop$Hocr. rpa0oB. Teopeuu o reo6>i:o4u*mx

u .{ocraroqnLrx ycJroBr.rtx mranapnocrra rpaSor.

, ,45. Teopetvra 3ftnepa o coorHorrreHr.ru vac:ra rpaueft, pe6ep u Bep[rr]H n rpa$e. Ee
o6o6qenlre ua necnmur,re rpa$rr.

46. Teopenu o csoficrsax nraHapurx rpa$on: vlrcne pe6ep, crenenrr Beprrrr4rr"

, 47. Pacxpacxa Beprlr4H n rpa$e, Xpouarn.recr<oe urzcno. pacxpacrca npocrefi.urrx runon
rpa{on.

_ 48. Teoperua o pacKpacKe npor43Bon6rroro rpa0a. Teopeua o pacKpacKe nrJrarrapHoro
rpaQa.

49, Haxo4Aeuue xpoMarrzqecKoro qzcna4rr [por.r3BoJlbHoro rya0a.
5 0. A:rropz:nr,r .{efi xcrpu.
51. Onpe4eleune noroKa B cern. flpocroe ceqeurre rr Berrnlrn*a ero noroKt], T'eopeua

@opAa, @anrepcona.
52. Amopuru Haxox(,qeur4r MaKcr.rMaJlbnoro norol{a B oerr.r.
53, An{anuruoe KoArzpoBar{ue. O4uosnavnocm Ko.qr4poBaHrrr.
54. Csoitcrno npe$lrrca. Teoper,ra.
55. Herpunua;rb'oe pa3,ro)r{eHr,re KoAoB B cxeMe Ko,qupoBaHrrr, Alropr.rrira r{lpoBeprc.I

KOAr.rpoBaf{rzr Ha oAHo3HarrHOCTb.

56, Hepaneucrno Maxnau:rana. Teopeiraa.
57. Teopeua o cyqecrBoBar{urz B3aIrMHo oAHo3'ar{Horo Ko,q[poBaHrir, o6:ra,4arorqero

cnoficT nou npe$rzrca.
58. lloHsrlre o KoAax c rraunuualruofi rzg6uroquocrno,
59. ,{epeno B3ariMHo oArro3Haquoro KoArzpoBaur4s r,r orreparlr4r4 Ha HeM.
60. HacrnrleHuoe 14 npr4BeAeHuoe KoAoBbre AepeBEr.
61. A:rropurra nocrpoeHr.Ir Ko.qu a r"t 

"ranurroit 
iz:6rnoqnocrrro.

B) Bonpocr,r A,rfl caMocroqrerlHofr p46orur:
1. Cnoco6rr ganaHlrr MuoxecrB,
2. ocuos'r,re oneparlvl' HaA MHoxecrBaMr'. ,{rzarpaviran 3ftrepa-Benna. cnoficrsa

onepa{ufi IIaA MHoxecrBaMrz.
3. floutrne pa:braeurrr r4 rror(pbrrr{[ MuoxecrBa.
4. onpe4ene'ne nprMoro upor43BeAeHrzf MHoxecrB. Brr.Mcreune Morr'ocrr4

rrporz3BeleHr.rr KoHerrHlrx MuoxscrB. Mouluocrn r<oropbrx r,r3BecrHbr.
5. flougrue 6uuapnoro or'orrre'rzfl. rlprzir,reprr 6unapnux onrourenufi. An.oplrru

nocTpoeHrzr MaTpr{qLr oTHorlreHr4t
6. Kaxue ornortenuq Ha3bIBaIor pe$rer<cunnsrrr,rz, or4MMorprzrrnlrMr4 u rpaH3urllBgbrMr4.

Oco6ennocrur rraarpr.rrlbr ornorrre uuir gtx raxux ornonreurzfi.
7. flonsn're orHorrenrrt gKBITBaJIeI{THocru. Ilpzrr,reprr ornolreHr.rfr gKBrrBa.leHTgocrr4,

9ro na':rrsaercg KJIaccoM gKBI4BaJIeHTHocrI4, crzcrerrlofi KJIaccoB gKBIzBareIrrtIocrI,I. CBoIzc,rBa
KJIACCOB SKBI4BAJIEHTHOCTI4.

8. Ilongrne orHorrreHu{ nopx4xa. llpulreptr oruoruenufi uopr4r<a.
9. llousrue 3aMLIKaHHs orHoIleHLIt. Anropr'rru rpar rzrrrBHoro 3aM6r(anrar (a,nropzrmr

Yopuranla).

IXpsM OrO



11, IlonsrHe a,rre6prr Jrorr4Kr,r, Synnqzz anre6plr JrorriKr.r.
ra6,ruqu ucraHHocrr4 a xap.r:,r Kapuo.

llpanu:ra rocrpoeHr4t

12. llonsrlre Soprray:ur alre6prt norr.rxn. Vuapnrre u 6unapHue Jrorr4qecKrre, orepaqrr[.
flpuoputer :rorauecxzx olepauufi .

13 . llonsrue sneuenrapnofi AI43BIoHKrIIlr4 (rou:sronr<4r.rrz) $oprrayn, 4rasrrourrlrnnoft rz
rosrrcsrrraanoii uopua.urnoft Sopuofi .

14. flons:rue CIIHO (CKHO). Teopeua o cyuecrBoBaHrrr4 CAHO (CKHO).
15. Anroprzruu rocrpoeHrr CIHO (CKHO) no ra6mzrle ucu.rHnocrr.r.
16. Anropranau fioryqeur4r corparqeunoft,{HO (KHO) no rapre Kapuo.
17. onpe4elenrze rpaSa, cMe)I(Hbrx pe6ep, cueNnrrx Bep ruH. gro osnaqaer .Br,r'paxeHrze

"pe6po uuqu4enrHo BsprlrrHaM"?
18. Onpe4eleune opr4enTr.rpoBarrHoro, HeoprzenTr.rpoBar{Horo, cMsturaHnoro rya$a.

Karouaqecr<oe npeAcraBJreHrze HeoprzeuTr.rpoBarruoro rpa(fa (napr4conarb npuuep).
19. flou.rrfie: fiycroro rpasa, nynr-rpa$a, rprznuanrnoro rpa$a, 

"pu6a 
,: rerrrr{Mr4,

rraymrnrpa$a, npocroro rpa$a, 6ecroue.ruoro rpasa (npuue4ure npr-rMepbr Kax,qoro B Br4Ae
.quarpaMM).

20. llro HtBEIBaIoT lor<antnoft crerleHrlo BeprxrzHbr rpa$a. Ilorulue fioJryorer]eHrr
ucxoga" u "nonycreneHr saxo4a" 4nr oprreHTHpoBaHHoro rpa$a, llonsrue cnxsnoro rpaoa.

21' llepeurzcnnre Bo3Mo)r(H6re cnoco6rr 3aRaHvs rpa$or. Karc {opMrapyrorcl rMarp,rzqa
r'inqI'r4euqltft, Marplzqa cMe)KHocrI4 Ant HeopueHTI4 poBaHlroro I4 opLIeHTIzpoBaHuoro rpa$on.

22. Kaxue rpaQ.sr ua-:rrnaror r.rsouop$nrruu. flplraecru aJ'opr.rrM cpaBHeHrz.r .r.pacpon,
NPEACTABJIEHHbIX MATPAIIAMI,I CMEXHOCTII, HA NPEAMET BLISBNEHIZ' I4X TASOUOPSHOCTU.

23, Ilyru Aoponz B HeoprreHrlrpoBaunou (opuernnponannorvr) .pu,1,": orrpe;1en.n"e
Maplrpyra, ,qJrrrnrr MaprTrFyra, Maprnpyra qvrJrrrqecKoro, qenn, npocrofi qen , l_lr4KJra, rpocroro
III4KJIA.

24, Hro noHriMaercs no4 o6xo4or,r rpa$a. onracanue aJrropr{rMa o6xoga rpasa r
my6rzuy.

25. Onpe4e:reru4e cBt3Horo Heopl4enTl4poBaHnrrft rpa$a. llro uagsrnae:rc"s KoM[oHeHTo[
cBr3Hocrh HeopveHTrzpoBarHnoro rpa$a.

26. OnpeAenelrue cI'IJIbHo cB{3noro v oAHocropoHHe cBs3Horo opr4er{Tr4poBaHHoro rpeL$a,
Koltnouesrrr cullnofi cBr3Hocrrr r4 o4uocroponneii cusnocru rpadta.

27 . Hto ecrb ornollreHue AocrIn)KI,IMocrr4 3aAalruog na rpaSe. Cnoftcrna orHorrregr4t
Aocrr.rxrzMocrr,r Ars Heopl4eHTr,rpoBaHnofo u oplzenTupoBaHnoro rpa$on,

28' llonstue orHoIIreHLIt rocrlzxllMocrlr Ha MHo)r{ecrBo KoMrroHeHT cr4Jr6got cBr::rrloo:u4.
29. 3apanue Marpr,rrlBr cBr3'ocrr4 An' HeoprzeHTr.rpoBa'Horo rpa$a, M.arprrrrbr

oAHOCTOpOHHet CBT3HOCTT4 AJUr OplreHTr4poBaHHofo rpaSa, rr.rarpuqrr cunrnofi cBr3Ho0l.x 4nrr
opr4eHTapoBaHHoro rpa$a,

30. Merpzvecrue xapaKTeprzcrrzKr4 rpa$on: onpeAgJreHr{o paccro-s'rzi{ Me}KAy
BepllrrHaMr4 vi rr vj B cBr3HOM rpa@e, IaanaeT pa cBr3Horo rpasa, ercqeu'rpzcr4Tera Bep.nrrzH6l v
n crxsuou rpa$e, pa4rayca rpa$a, qeurpallnofi BeprxrzHrr.

31. flon.srne roqrlz cogJreneHl{s, Mocra ra 6nora, Kor4a nepnruny rparfa lrontuo cqrzrar6
ro'rKofi coqreHenur, Kerxoe pe6po cqr,rraercr Mocrou. Kaxofi rpa$ ae:rxercl 6norona.

32, tlro Ha36rBaercs Bepurznuoft u pe6epuoft cnxsuocrrro rpatla.
33. Onpe4elenue sftnepona qrrKJra, efilrepona rpa(fa. Teopeua Oftlepa Arfl

HeoprzeHTrzpoBaHrroro 14 opr.renTr.rpoBar{Horo rpa$on (6es 4oxa:arelrcrna).
34. OnrzcaHue peKlpcr4BHofo aJrropr4TMa nocrpoenrzx eillepona qur,ra,
35. onucaHrae aJrrop'TMa ,{eftrcrprr Haxo)r(AeHr4.rr MrrHrrMaJr'Horo nyrrr MexAy AByM,

npor.r3BoJrbHbrur4 BeprxrruaMr.r B HarpyxeuHoM opr.reuTrzpoBaHHou rparle.
36. onucasr're aJlroplrrMa oopaa - Eemruasa Haxolr(AeHr4r MrrHrrMaJr6qoro rryrri{ B

B3BerrreHHoM opr.reHTr,rpoBaHHolr rpa$e.
37. onpe4enenr4e r{eopr4 eHTr4 poBa'Horo 4epena. gro Ea36rBaror ocroB.b* .4e'eroM

Heopr4eHTrrpoBaHHoro cB.f,3Horo rpasa. r{ro Ha3brBaercr Heo}lr4eHTr,rpoBaHHr,rM JIeCOM.



38' onpe4enenl4e op[eHTr4poBaHuoro AepeBa, neca. rl:ro Ha3brBaerct ocroBHbrM AeperBoM
oprzeHT[poBaHHoro cnarHoro rpaSa.

39. Onpe4enen.rr Kopur, rroroMKa Bepm.rHbr, rpe,4Ka Beprfl]rHr,r, Jl4ora, Kyera
op14eHTr4poBaHHof o Ae peBa,

40. Onpe4elenue B'rcorbr oplreHTr4poBa'Horo AepeBa, rny6rzusr Bepr r{Hbl. v
oprleHTllpoBarlHoro lepeBa, BE'Icorbr BepfiI'IHEI oprIeHTI'IpoBaHHoro AepeBa v, ypoBr{f tse,pIIrHHbI
oplteHTr.rpoBaHHoro AepeBa v,

41. Kaxoe opze'rrrpoBaHHoe repeBo Ha36rBaercr 6unapnsru. I{ar<oe danapuoe
oplleHTrrpoBallHoe AepeBo Ha3LIBaeTor IIOJIHbTM.

42. onucanue a.:roprarua Kpacr<ara nocrpoe'vr MLrH.r4MrJrbHoro ocroBHoro AepeBa.
43, 9ro Ha3BrBaercr rlrrKJroMarrdqecrrrM qr,rcJroM rpa(fa G velry panuo KoJrrrqeorBo

1p-yu4arr.reura:rubrx rluKJroB rpa$a G(V, ,E) npu nro60ira (fuxouponauuona ocroBuoM ,4epene 7 :
(V, E),

7. YqEBHO-1\{ETOAI4IIECKOE II I4HOOPMAIIIIOHIIOE OEECIIETI]IHI4:E
Ar.rcqurrJrr4Hbr (MoAyJr_fl )

a) Ocuonuan nureparypa.
3apunona 3.P. Jlexqrzr.r no 4ucr<pernoii MaroMarv(e. MareMarraqecxas rorr4xa:

noco6ue.- Poccraitcr<r.rfi yHrrBepcr4rer ApyN6u HapoAoB.- I20 c. 2014. _ pexuu
http://www. iprbookshop. ru/22190.

yue6,uoe

/IocTl/IIa:

VI.: H.I4II
(o6inoxra)

AOcr:r'na:

Olrc.nuft
Aocrlr14'

JIeKrIrz[ rro ArzcrperHoft MareMarr4(e: Vqe6noe noco6ue / B,E. Anerceen, -
tr{HOPA-M, 2013. - 90 c.: 60x88 1i16. - (Bucruee o6pa:onanue: Baxaranpzar).ISBN 978-5-16-005559-6, 300 oK3. 2013. _ pexr.nr '

http : / I znanium. comlcatalo g.php?bo okinfo:3 7 1 45 2.
AncKperualt MareMarr.rKa: Y.re6uoe noco6ue / C.A. Kanqeaal. _ M.: ?In @OpVM: H.ZII

I'luspa-M. 2013. ' 224 c.: 60x90 l/16. - (flposecclroHarbHoe o6pa:oeaHue.;. (neperr,rer.l ISBN
978-5-8199-0304-9, 700 oK3. 2013. - peNrau roorvrra:
http: / / znanlum.com/catalog.php?bookinfo:3 76 1 52.

6) {ono.nur.rue,rbHarr Jrrrreparypa.
1 Vcon C.B. ,{ucrcperuax MareMarr4Ka: yre6no-rraerogrz.{ecKos noco6He._ oucn:

focyAapcrBeHnbrft yHr.iBepcurer ulr. C.B. ,{ocroencnoro.- 60 c,20ll. _ penruur
hltp://www. iprbookshop. ru124884

Xamaprrz P..{racrtpernar MareMarr4ra .qJrr nporpaMMr.icron [onexrponulrii pecypc]:
yve6uoe noco6ze/ Xarraprlr P.- 3:rexrpon. TeKcroBrre ,qagHbre.- M.: TexHocSep a,"2012,.-
400 c. - Pexzrr Aocryrra: http://www.ipfboqkshop.rul1 2723

Xpauona T.B. lncrperuar MareMarr.r*a, olenenrur reopzr.r rpa$on: yre6noe noco6ue.-
Honocr,r6upcx: cudnpcxuia roc. )r{r4Bepcr.rrer reJrexoMMyHrlKaqun u trn$opuar::nr<u.- 43 r:,, 2(114,
- Pex<rzna 4ocryna: httpl uUU. iprbookshop. ru124270.

n) IlIHrepuer-pecypcBr.
1. 36C < IPRbooks> - http://wwwiprbookshop.nr/
2. 3EC <<Znanium> - hlJB;Aznanium.coml
3. 3nerrpouua.s 6fi6ruoreKaBnfV- http://librarv.vrsu.rur

8. MATEPI4AJTbHO-TEXHI,IqECKOE OEECilETIEHI4E
ArrcrII4uII,IHhI (MOAyJrs)

Jler<uurz npoBoAffc,r B ayrrrropr4rx c MyirETrrMeArza [poeKTopoM u aocnofi (uaprtep lr4u
Mer).

,{la nr,molHeuux na6oparopulrx pa6or r4crroJrb3yerc, KJracc KoMnbro.repots, 9
npofpaMMr{brM o6ecneqeuuer'r: s3brK [porpaMMnpoBaH[s c++; Microsoft offrce wiird aJIs
o$opulenrzx orqeroB.



Pa6o'Ian [porpaMMa ,4ItcqIrnJII4HbI cocraBjreHa B coorBercrBrrrr c rpe6oeauul.ur.r Ol(]C BO,
no HanpaBJreHr4ro 02.03,02 <@yHAarraer.rrarr,ual au$opnarzr<a rz rEurf opuaqrzonHrre rexHoJrofulr)

Pa6o'ryro [porpaMMy cocraBrzJr

PerleHgeur
(npe4cranurelt

l lpofpaMMa paccMorpeHa r.r o4o6pena ua saceAaualr r<arbelpu @ulIM

flpororon J\! .// o"r 0(. ! ,om
3ane4yrorqufi ralbeapofi @TEIIM

Pa6oqajE [porpaMMa paccMorpel{a u o4o6peua Ha gaceftattru yre6uo-ir.rerogu.recnofi Koi\,rlzccau

HaIIpaBneHrrt

Ilporor<onNe ,1,/ _or

IIpe4ce4arelt xoMr{cclr}r

JTIICTTIEPEYTBEPXIEI{I4'I
PAEOTIET{ IIporpAMMbr AL{Cq[IrJrr4HbI

Pa6oua-a nporpanaua o.qo6pena ua -- yqe6ntrft ro4

flpororo,r 3aceaa*r4fr, ra$e4psr Ne ro,qa

3are4ylorqafi Ka$eApofi

Pa6ouar nporpaunaa ogo6pena Ha

Ilporor<on sace4aurzr rcaSe4pu Nt

3 an ea)'rollrzft raSe4poii

Pa6ouar nporparrana o4o6peua ua

flpororol sace4aHllx xa$e4pu Ns

y're6ulrfi ro4

fo,qa

yve6urfi ro4

(@I4O.,nolnrcs)/'

(@I4O, noanuc;)

3 an e4yrorquft rca$e4pofi

OT roAa


