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l. rIEJrr{ ocBoEHI,4fl, nhuil4lrJrr{Hbr
If emuu o cBo eHr4r Ar{cqnnnr{Hrr (rr,ro4ynr) rBnftorcr :

o SopnaupoBaHrle y cryAeHToB MareMarzqecrofi KyJrbrypbr Lr pa3Buryreilorzqecroro
MbIIXNEHl4f,;

o SopvrupoBaHlre $yu4arvreHraJrbHbrx suauuir [pr4 H3yrreHr4r4 Borrpocop reoperr4Ko_
MHoxecrBeHHoro onr4calJ^vg, MaTeMaTlIqecKI,IX o6rerton, ocHoBHblx tpo6neu reol?trl4 rpaSon u
Mero.{oJlorurl I4crIoJIb3oBaHLIt anilapara MareMarl,Iqecroft JrorI4KIz, cqcraBnrrour4x
reoperr.rqecrcrzii (f yn4auer{r orrkr caHral syunquoHaJrbHbrx cHcreM

o o6yqenue cocraBJreHnlo MareMarplqecKl4x uolelefi Il ocHoBHbrM ruero;flav peureHr4s
3aIaY TeopI4Iz tpalpon, alre6prr JIorI4KIz, Teopnu 6uuapHrx orHorrreHr.rft u reopuu r\4HoxecrB;

o o6yqeHrre peureHl{Io npI{KJIaAHbrx 3aAaq MareMarr4qecKr4Mr.r MeroAaMM, pa3B}rrrrro
cnocobuocrpl T'BopqecKI,I rIoAXo.4LITb K pellreHl,rro npoSeccnoHaJrbHlbrx 3aAar{,,

2. MECTO AI,ICqmrJII4Hbr B CTpyKTypE orrolr Bo
[ucqraumlua <.{zcrpernaa MareMarr,rKa) orHocurcs r( baeonofi qacrpr ocnonnofi

npo$eccraosallHofi o6pasonarelrHofi nporpaMMbr rroAroroBKu laxataupoB rro HanpaBneHr4ro
01.03.02 <flpuua4uarr MareMarvKa v uu$opnarnro" [nx ycnelrnoio r.yrriHuq AaHHofi
.4I4cIIIZIJII{HbI oryAeHT AonxeH BnaAerb o6ssaremHbrM MI4HI,IMyMoM coAep)KaHrds ocHonHofi
o6pasonareluroft nporpaMMbl tro MareMarr.rKe Anr AaHHoro HarrpaBneHrzr (nrareuarr4r{ecKoro
aHalru3a, aHarMTl4qecroft reouerpuvt, nzHeftHofi zurre6pu). 3sau ocHoBbr MareMarr,rqec6ofo
aHaJrvl3a, anre6plr, reoMerpl{u, coBpeMeHHbre reHAeHrlr4r4 pa3BLrrzrfl rznsoprvraruru,
BbIrII4crI{TelHrofi TCXHI'IKI,I I,I KoMrlbrorepHbx rexHoJlorr{fi. Yuerr npr,rMeHgrb MareMarlzr{ecKl,Ie
MeroIbI I,I BbITIITCJILITeIbHyIO TeXHLTKy Anr pellreHkrfl flpaKTr{qecKr,rx saAarr, rrpofpaMMl,rpoBarb Ha
oIHoM I43 aJITOpLITMI,IqeOKLIX t3bIKoB, rrpoBoAraTb cpaBHr.rrenrnrrfi aHilrr43 rrapaMerpon. Bla4ert
sJreMeHTaMI4 MareMarr{qecKoro aHa-JTLI3A }I OCHOBaM}I i}nfopI,ITMI,I3aUI4r,r.

fizcqunlzna Sopur.rpyer 3HaHI4t I{ HaBbrKr.r, ueo6xo4nvbre B npaKTzqecrofi AesrerbHocru
rcnalu0uqupoBaHHofo crlellIranlzcra. B parurax yue6uoro rrpoqecca Moxer 6nrrr ncnoJrb3oBaHa
[pr4 noAroroBKe Bbr[ycxnofi rnanulpar<aquonuofi pa6oru.

3. KOMTIETEHIII4I{ OEYIIAIOIIIETOCfl, OOPMTIPYEMbIE B
pE 3 yJrb TATE O CB OE HI4 fl AI,I C qI,III JII,IHbI (M OAyJIfl )flpoqecc usy\eHutr Ar.rcq[flnr,rHbr <[zcrperuax MareMarrzKa) HarrpaBJreH

B pesynrr:are Lr3freHr{r Ar,rcqrrrnr4Hbr cryAeHT AoJrx(eH :

3uarr:
- ocHoBHbIe rloHtrtlt I{ 3aKoHbI Teopuu MHox(ecrB; cnooo6rr garalnfi. l\dHoxecrn LI

cnoco6rr onepupoBaH:,z,s. c :nvtMlr;
- ceofrcrsa orHOIIreHLIfi naeN4y sJIeMeHTaMr4 Ar4cKperHbrx MHCrx(ecrB r4 ct4creM;
- Merollonorpllo I4crlonb3oB€tHl4g annapara MareMarr,rqecxofi Jroft4 Ktr v. cnoco6u

npoBepKr,r prcrr4r{Hocrr4 yrBepxA euui1
- EuIropI4TMbI rIpI,IBeAeHI{t 6ylenrx (pyHxqrafi K HopManr,uofi Sopnle }r rocrpoer{r.rfl

r\4r.rHv MaJrEHrx fi opvr ;

HA
U BAHI,IC rrlux KoMrrereuunfi:

J\b

lht
HareauHe KoMnereHur.ttl [,luaerc

--@oMrrereHrluu(oK)
cuoco6Hocu [crroJrb3oBarb 6agoerre 3HaHr4r ecrecrBeHHbx HayK,
MareMarr,rKu u un(popMarr4Kr{, ocHoBHbre sarru, KoHuenqzr4, npr.rHrlr4nb.r
reopzft, cnsganubx c flpaKna4uoit MareMarr4Kofi ra nH&opuarurofi

orrK-1

Up"0..."r"a"r""* KoMrrereHquu (fIK)
I cnoco6Hocm rroHr,rMarb,

MareMarrrqecrzft anrrapar.
coBeprxeHcTBoBaTb 14 npr4MeHrrr, coBpeMeuusrfrr IIK-2



- MeroAbI nocrpoeHlrt rlo 6yrenofi Qynxqrzrz MHororroJrrocHbrx KoHTar(THbrx Lr

@ynnqraouanblrbx cxeM;
- MeroAbI I,IccJIeAoBaHI{s cucreMu 6yreerrx Synxqufi ua nomrory, 3aMKHyroc'rb 14

HaxoxAeHr{e 6asuca:
- ocHoBHbIe rIoI{flTI,It I,I3aKoHbI rcou6uHatoptrnr4Lr rolr6unar,opHbrx cxeM;
- ocHoBHbre rroHrrur u ceoftcrea rpa$on u cnoco6u tax npelcraBrreHLrfli
- MeroAbI I4coJIeAoBaHHfl KoMTIoHeHT cBr3Hocrr,r rpa(fa, aJrropr{TMbr onpeAeJreHr4s

rparuafiruux rtyreft Mexly Beprrr{HaMu rpa(fa;
- MeroAbr I{ccneAoBaHuxnyrefi Id IILIKJIoB n rpafax, HaxoxAeHr,re MaKcr4MnJrbHoro noroKa

B TpaHCnOpTHbX CeTrrX;

- MeroAbr perxeHr4r orrrr,rMr,r3arluoHHbx 3alaq na rpa$ax.
- npHeMbI nporpaMMl{poBaHI'tt In{ repcoHanbHbrx 3E}M (lBM qoBMecrr4Mbrx

KOMnbroTepaxj

Yuerr: ;

- I4ccJIeAoBarr 6yuenrr $yurquu, noJrf{arb r4x rrpeAcraBJreHr,re B Br.rAe d)opruyjn;
- npor.r3B oAr.rTb no cTpoeHr,re Mr4HlrMaJrbHbrx 0 oprur 6ylenux (p yuxqrzfi ;
- orrpeAe.rr.r{Tb rronHory u6asuc cr4creMbr 6ynenux $yurcquft; .

- [pLIMeHtTb OCHOBHbIe aJIrOpLITMbr rZCCneAOBaHr4rr HeopueHTvppBaHHbx Lr

opr,reHrrzpoBaHHbrx rpa(fon; 
:

- IloJlb3otsarbct 3aKoHaMIr rou6uuaropnKlr AJrf, perneHLtflrrpunrra2;Hbrx 3a!dr{li
- pelxaTb 3A4aqfi OIIpeAeJIeHLIf, MaKoLIMaJIbHOTO noToKa B CeT.uX; ,

- peilrarb 3a4aqv onpeAeJreHutrpatuairnux nyrefi B HarpyxeHHux rpa(fax;
- parpa6<lrarb H ornaAl4Tb rlporpaMMy Ha aJrropr.rrMnqecKoM. r3brKe C++ 4n{ peuru3ar\krr4

anropzTMoB AprcKperHoft uareruarnru.
Bra4err:
- HaBbIKaMI4 peIxeHLIs MareMarI,IqecKI,IX 3aAarr AkrcKperHofi rraareuaruxz; 

I

- HaBbIKaMI4 IzonoJIb3oBaHLI.u e nporpeccnoszun,uofi AerreJrbHocrz 6a:onpe 3HaHrrs B

o6nactu Ar,rcKperHoft uareiraarzru; i

- MeroAaMpr aHuru3a r4 cr4uTe3a Lr3fraeMbrx ssreHfifi r{ npoqeccoB; 
I

- o6laAam cuoco6nocrblo K rIpLIMeHeHr.rrc Ha rrpaKTr,rKe, B ToM urzclte yMeHr4eM

cocraBJltrb MareMarurlecKl{e MoAeJrr.r rr{rroBbrx upo(feccraoHaJrbHbrx 3aAaq H Haxo4[zrb cnoco6rr
zx peurennft; I{HreprlperI4poBarb npo(pecczouanrnrrff ((fursu.recrcufi) cMbrcJr jroly.rernroro
MaTeMaTIZrrecKof o pe3ynbTaTa;

4. CTPyKTyPA pI COAEPX{AHI,IE AtICqU[Jrr{HbI (MO[VJrfl) 
I

O6ilras rDy,roeMKocrb nl4cuu[JrprHbr cocraBJr.f,er 6 sa.rerHrx e.[r.rHHU. 216raaca.iAUSMKUUIb At4r:L\A|JtnHbr sOslaBJUgT O 3aqeTHbX eAI,IHI4IL ZLO I{aCA.
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C e6nofi
Nb

n/n
HauMeuosaHue pa3aeJra

A1-|CUNNJTHHbI
Cou.p*a""i-para.na

MnoNecrea Lr

oTo6pa)r(eHr{s
l.1.flonsrue MHoxecrBa, cnoco6br sanalr4fl, MHolKecrB.
floAltrorxecrBa, CpaBHeHr4e MHolKecrB,
L2. Ouepaqrau HaA MHolKecrBaMr4.,{uarpavruu O[lepa-BeuHa.
Mouluoctr MHo)I(ecrB. [eraprono npo]d3BeneHr4e MHo)l(ecrB

aL OrHoueuu.s 2.1. [Ionnue orHorxeuvrs. BunapHbre orHorrreHr{r r4

3a4aHurfl. Otepaqrau HaA 6rauapHrruu orHorrreHr4.rrMl
orHorrreHprs. KoMnosuqur 6uHaputrx
2.2. Marpuqa 6uuapuux oruorueuufi. Csoftcrsi
oruoureHufi: peSner<cznHocrb, cr4Ml
aHTr4 CHMMeTpUqHOCTb, TpaH3Vr"tvBHocTL.
2.3. OruorueHllf, gKBr,rBarreHTHocru. Klaccrr gKBr4BaJIer

ceoficrna, @arrop-ruuoxecrBo. Clrcreua
rrpeAcraBr4releft , Oruoruenur rroprAKa. Vuopr4ouennr,
y[opflAorreHHbre r,r qacT[rrHo -y[oprAoqeHHbre MHO]r(ecr.

cnoco6r,r ux
d.. O6pa'rurre

t 6uuapurx
vleTpI4qHOCTb,

ITHOCTI4 ,A IIX
pa3nl4rrHbIX

te, mzueftHo-
)4,

al Ame6pa JrorrrKr4 3. 1.Anre6pa BbrcKa3brsauuir. lloHsrue o BbrcKrnbrBaHr4
HaA BbrcKa3brBaHnflMlr. (Doplry-nu alre6pu Br,
PasHoczlrtHocrb n anre6pe BbrcKa3brBarruft. Eylena aJrr(
3"2. flnoftcrneuHocrb n anre6pe BbrcKa3rreaurii
AsoficrseHHocrr.r r{ 3aKoH InoficrseuHocrr,r. Hopuam
arre6pu srrcHa3rrsanrzfi. AHO v KHO. pagloNeu
anre6pu Jrofr4Kr.r rro K nepeMeHHbrM. C!;HO z CKIIO.
3.3. Cyneprro3r.rur,rf, SyHnrlufi alre6pr,r lorzxz, flolr
(f yurqv ft . llougrne 6 asuca. Iloluuorr,r Xeralxuua.
3.4. 3aurcHyrrre Krraccbr $yHrcr1ufi. Iluueftuue
MoHoronnrre (fyurqraz. Teopevra o MoHoroHHbx
Cauo4noficrBeHHbre (fyHxquz. OyHrqzrz, cl
KoHcraHrbr 0, 1. Teopeua flocra o $ynx:qrzonalluofi uo.
3.5. P-K cxeMbr 14 cxeMbr r.rs $yHxqrzoHaJrbHbrx sJreMel
cLIHTe3a, 3aAAqA AHuIIl3a vI 3AI.aqA yllpoq(
OAnopaspslutrfi z MHoropa3psAuuft 4nouvHrrfi cyuuar

u. Onepaquz
tcKa:rrsaunft.

"6pa., llpurrqun
,nrre $opunr
we SyHxqrafi

bIC CI{CTEMbI

QyHxrlun.
SynxqrExx.

)xpaHrroqr4e
lHoTe.

nos. 3aAa.ra
)HLrfl. PKC.

op.
AT 3rerrlenrlr

rou6uHaropHolro
AHNIU3A

4.1. KnaccuQuxaqux rou6vrnaropHbx 3aAar{ z xapaxrppncrvKa. prx
ocHoBHbrx rr4rroB. ocuonurre [paB]rJra xou6uuaroprzKr4" ocHonurre
xou6unaropHbre ron(pzrypaqzra: pa3MerrleHr4.f,, coqeragr4r,
rrepecraHonru. Pag6uenw.g. Merol BKnrorreHuft u ucrlroFreuufi .

4.2. EraHonr HrroroHa, 6uuouuzursuue xos S $t4 ur{eHTbr, TpeyronbHr4 K
flacxars. Merol nrlroqenzfi u ucxlroqeuufi.

5 Teopur rpa(fon 5.1. OcHosutre orpeleneHr,r,r: rpa$, qacruqnrrfi rpas, noa.pa6.
Cnoco6u 3a1altrfl. Creuenu Beprxr4H. Teopeua Ofine2pa o cyMMe
crenesefi. flyrr, upocroft rryrb, rlerrb, KoHryp, qzrcn] Cersnocrl,
cprJlbHar cBr3HocTb..

5.3. 3fiueponrr n raMr.urbroHoBbr rpa@rr. Heo6xo4uuue u
AOCTATOIIFIbIE YCNOBI,I'. 3A[A'AA IIOUCICA |AMTIJIbTOHO.FA III4KJIII B
rpa(pe.,{nygonruue rpa$u.
5.4. ocrosrr rpa0a, Hanueur'rufi ocroB. csoficrnb AepeBbeB.
,{ucrpernue gKcrpeMaJrbHbre 3araq'u. A'opnrn Haxox(.qeHLiq
Mr{Hr4MaJrbHOro ocHoBHOfO AepeBa. AlropzrNa nefixc.rpu



HaxoxAeHr,rfl AepeBa Kparrrafiuux paccrorrHrafi. Alropurrvr (DlofiAa
Haxo xAeHr4 s Marpr{rlbr xp arvaft unx p accroruufi .

6 Sreuen'mr reoprur
KOAr{pOr}aHr4t

6.1. Ito4uponauue KaK cnoco6 [peAcraBJreHrzr zn(.lopnraqrEz.
Ko4tzponauue u ,qeKoAlrpoBaHr,re. AlSanzrnoe KoAr4poBaHr4e.

,{ocrarouuufi npr43Har( nsaur4Hofi orHo3HarrHocrrr arsanzruoro
KOAr,rpoBaHr{tr

6.2.omuwtaJrbHo e KoAr4p oBaH ue " flona ex oycroft uun o e KoAr4po BaHr4 e.
Ko4uponaulre c uc[paBJreHr.reM o14z6or. Klaccu$uraquq oIrru6ox.
Bosrv{oNHocTb uc[paB rre]Hprfl. ourn6or

l.
2.
aJ.

4.
5.

6.

7.

8.

9.

10.

11.

12,

Cogepxaune .rra6oparopHbrx pa6or
Mo4enzpoBaHu e onep arlpr4 (nepeceqeHr4 e ) Anfl AByx rrr4 cnoBbrx MHo )KecrB,
Mo4enzpotsaHrze ocHoBHbrx ouepaqzfi Antr ABp( qucJroBr,rx MHo)r(ecrB.
flocrpoenne Marpr.rrlbr 6unapurx orHoruenufi .

f eHepaqua pa^sNaeqeuzft .

BH.r[creHVe qr4cJra co.rerauufi .

IlocrpoeHz e ra6ruqrr r{crr{HHocrt4.
flocrpoeune CIHO u CKH@.
Zccle4on aHr4e cr.rcreMbr (p yuxquft H a rroJrHory.
HaxoN4enr,re ocroBa Mr4Hr4MaJrbHoro Beca rro anropr{Trr,ry llpuna-Kpacxarra.
Hax<l NAeuue xparuaft urr4x MapupyroB no aJrropr.rrrray o opaa-E errnaaua,
Hax<lxr4eHue xpar.rafi Irrrrx MaprxpyroB rro anropr.rruy [efi r<crprr.
HaxclNAenze sfilepona qrrKna B HeoprreHTr{poBaHHoM rpaQe.

Cogepxauue [paKTrrqecKr{x : aHq'rrlfi
1' Ouepaquv HaA MHoxecrBaMLI. [zarparvrusr 3finepa-BeuHa. Yupoqeuue nrrpaNeHsfi

HaI MHoII(ecrBaMLI c I4cIroJIb3oBaHr,reM ocHoBHbrx rolr(AecrB alre6pu MHoxecrB.
2. Onepaqwr Har\ HerrerruMt4 MHolKecrBaMLr v ux csoftcrsa. Onpe4ereHqe; paccroxuyfi

MexAy HeqeTKLIMI{ M}IOXeCTBaMIZ.

3. [ercaproBo [poLI3BeAeHLIe MHo]r(ecrB. EnHapuue orHoureHr.r-s. 3anucr, 6uHapnux
orsollreHufi c tloMolr[blo crrellvanuroft uareMaruqecKofi cnN,reorurz. Onpe4elenue csoficrn
6uuapHrx orHollreHuiruuxnprlHaAnexHocrrr K cnerlzanbHbrM Tr.rlaM 6rauapnrx oruoueHufi.

4' He'rerxue orHoIrIeHIas. Onepaquu HaA HeqerKr,rMr4 orHorrreHr.rsryrz. Koun o3vlr\Lrlr
HerrerKux orHolreunft. Onpe4eleH[e csoficrs HeqerKr.rx oruourennft 14 r4x rrpr.rHaAJre)ruocrr.r K
C[eIII4anbHbIM IIeIIeTKLIM OTHOIIIeHnflM.

5. flpanzla cyMMbI I,I [pol43BerenLrfl.llpuuqran BKJrroqeHr.rr M r4cKJr]oqeHu.q. Pa3[4eilIeHlrt
I4 nepecraHoBKl,I. Coqerauus. Buttou Huoroua. Cnoftcrna 6unouuanrutx xoeQQr4tIueHToB.

6. Ouepaqun Har BbIcKa3hIBaHr4flMr4. (Doprraynu alre6pu nrrcKasrrnaHzfi. Ta6rHqrr
I'Icrt4HHocrLI. SKnlasaneurHocrb (fopuyr. Ocuonnue gKnr,rBaJreHTHocra. flpHnuzn
4noft crneHHocrlr. PasHocr.rmurre npeo6pa3oBaHr4r (poprvryn.

7 ' Ta6ma'rHoe vr a:Iurr4TuqecKoe 3aAaHlre 6ynenrx $ynxqvft. Peailzsarl4a ftynxqrzfi
@oprvrylanrz. lJlpe4craBJleHue (fyHxrluft CAHO u CKH@. BaxrHefiurue 3aMKHyrrbre KJraccbr
6ylearx Syur<qrzfi. flolvnou Xereurzna. (DynxquoHaJrbHiur noJrHora. llponepra rroJrHorbr,
Kpurepufi llocra (fyurquonalsnoft rroJrHorbr.

9. OcHonnrre [oHrIrLIfl reopu]I rpaQon. Tunrr rpa$on. llo4rpaSsr. Marpzuuoe
rlpeAcraBneHlre rpatpon. OnepaquIE HaA rpa$arrara. llocrpoeuue rpafrontrx uoAelefi
3neKTpr.rqecKr.rx 14 KoMMyTarI[oHHbrx cxeM.

10. MerpuqecKl4e xapaKTepLIcrI4KI4 rpa$a. Onpe4ereHr4e r:eHrpa, pa1uyatL, ilLraMerpa,
MeAr4 aHbr rp a$ a. PerueH rze MrzHr.rMaKcHbrx 3aAaq pa3MerrleH rzr.

11. ,{ocrzxrlMocrb I,I cBt3Hocrr. Onpe4eJreHlre KoMrroHeHT cB.s3Hocrr4 uepprpa6on a
clrJrbHbrx KoMnoHeHT oprpa$on.



12" .{epenrr: ocHoBHbIe rloHtrlz{. Ilocrpoeuue ocroBHbrx AepeBrreB rpa6a c
I4cIIonBoBaHI4eM rlorlcKa n rny6zny Ia utlpl{Hy. Amopuruu Kpacrala u llpuura rocrpoeHlr.f,
xparuafiuefo ocroBa B3BeIrIeHHoro rpa$a. 3aAa'ru orrpeAeJretilnfl Kparqaitruzlx ocroBoB B
TO[OIOrX4rrecKoM rrp oeKTI{po BAHLrn.

13. flocrpoeHr,re Marpr{q $yn4arrreHraJrbHbrx IIrlKnoB z pa3pe3oB rpaSa..
14' O6xo4rr r:paSa. OnpegeleHze efinepoBbrx r,r raMr4JrbrouoBbrx ur,rKJroB rpaSa u

ucrlonb3oBaHl4e raHI-IbIX 3a,4aq B npr{noxeHl4rx. Peurenue gara-tv KoMMr.IBorrxepa 14 ero
lpr4KJraAHOe 3IraqeHr4 e.

15. AmopzrMhl pacKpacru rpafia. Perueuue npr4KJrarHbrx 3aAaq, cBoA.rruuxc.s K 3a.{aqe o
pacKpacKe.

16. onpe4eJIeHI'Ie rparuaftuux nyrefi n rpp0ax. Peureuue 3ailaq Ha r,rorroJrb3oBaHrze
anfopr.rrMon,{eftxcrprr, OopAa u OnofiAa.

17. Anroprarrvr oop4a-oalrepcoHa onpeAeJreHrzf, MancrrMnJrbHoro rroroKa n rirancnoprnoft
ceTI4.

18. Onrurraallnoe KoAI{poBaHae. floiraexoycrofiqueoe Kort4poBaHpre. Ko,guponaHue c
I{cnpaBneHueu onu6ox. KnaccraQ LrKa\ufl oruu6or<.

5. OEPA3OBATEJIbHbIE TEXHOJIOIUI{
Ilptl [poBeAeHrru JreKIILroHHbrx tauqrufi npilMenrercr rlaccuqecrzfi rroAXoA

lpeno.4Heceuur yre6Horo Marepvura, npeAnonararoqraft npo6nenauyro [ocTaHoBKy 3a1a!_ kr
lepexo,4 K paccMoTpeHr4ro MeTo.4oB r.rx perxeHr.rr.

Percoueudyemc.fli I4cuom:oeaHLle MyJrbruueAuftnr,rx flpe3eHTarlvfi ro prAy reM Bo BpeM.s
lexqufi' flpeaeuraqua rlo3BoJlfler xopouo rzJrnrocrpr,rpoBarb JreKrlrrro, reMqHcrpr4poBarb
noBeAeHLIe $ynrqufi, BLr3yUru3npoBarb MeroA nocrpoeHr4r noBepxHocrefi r{ T.A"' B re.reuue
neKIII{lI ilpeIIOAaBaTeJIb IIOCTO-{HHO BeAeT ALIaJIO| CO CTyAeHTAMVI) 3AllilF,afl, I4 OTBeqafl Ha
BOIIpocbr.

IIpu uponeAeufiu na6oparopHoro rIpaKTrrKyMa neo6xo,4uuo co3Aarb ycnoB1s. Anfl
MaKcI'IMaJIbHo caMocrosreJlbHoro BbrrroJrHeHr{r la6oparopHbnx pa6or. Ilclerovry npzr
rrpoB eAeHr4ra la6 oparopHoro s aHflTLrfl npenoAaBarenro p eKoMeHAye.rcr :

1. llponecru gKcnpecc-olpoc (ycrno urv s recronofi Qopnre) rro reoperur{ecKoMy
Marepr4rury, neo 6xo4lzMoMy AJr.rr Bbrrro JrHeHr4.f, pa6oGr (c oqeurcofi ).

2' IIponepI'ITb ITJIaHII BbIrIoJIHeHr4r ra6oparopHbx pa6or, [o,4roroBJrenHufi cryreHroM
4orr,ra (c oqeuxoft).

3. Oqeuum pa6ory cryAeHra n ra6oparopvnnroJryqeHHbre r.rM AaHHbre (oqeurca).
4. llponeprrrb lr BbrcraBr,rrb orIeHKy 3a orrrer.
JItodas na6opilropuax pa6ora AonxHa BxJrroqarb rny6or<yro caMoororrenbHyro

npopa6orxy reoperl,IqecKoro Marepl,Iana, r.r3freHr{e MeroAHK npoBeAeHV fl, Lr rrr[a14poBaHr4e
SKcrIepI'IMeHTa, ocBoeHI,Ie n3Mepr,rrenbHbrx cpeAcrB, o6paeiorr<y u r4Hrlepnperaur{rc
3Kcnepl'IMeHTiullbHbx AaHI{brx. llpu erou sacrb pa6or Moxer He Hoct4Tb oO.ssare6urrfi
xapaKTep, a BblnoJlH.f,Tbsrr B paMKax caMocrorrelrsofi pa6oru rro Kypcy. B p"A pa6or
qelecoo6pa:no BKJIIoqI,ITr ptB,qeJIbI c rononHrlTeJrbHbrMr{ gJreMeHTaMrzt HayqHbrx
uccle4onauufi, KoTopble norpebytor yrry6lenuoft caMocrosrelrHofi npopa6orxu
TeopeTr{qecKoro MaTepr{ana.

IIpu opraHlr3allrru BlreayAlrropHofi caMocrorrre.nruofi pa6oru no Aannofi Ar.rcrlr4[nr4He
lpeno.qaBarenro peKoMeHAyercr rrcrroJrb3oBarb cJreAyrouue ee $opuu :

o noAroroBKa PI HarrucaH],/.e pe(peparon, AoKJIaAoB, oqepKoB r,r Apyrlrx nrrcbMqHHbrx pa6or
Ha 3aAaHHbre TeMbI;

. rroAroloBKa MyJrbrlrue4uftHr,rx npeseHraqzft;
o BbrrroJrHeHr.re AoMarxHr.rx 3aAaHnfi pasuoo6pasHoro xapaKTepa. 3ro

noa6op kr L3v.treHvre nr.rreparypHhrx prcrorrHr,rKoe; uol6op rrJrnrocrparuBHofo
Marepuana no orAenbHbrM pa3leJraM r(ypca B cerv Llnrepuer;

- per4eHHe 3a4aq;
r4 onrcaTenbHofo



. BbII]O HEHI4E IflHTLIBI4AYaJIbHbIX 3ATAH]duI., HANPABNEHHbIX HA PA3BI4TI,IE Y CTYAEHTOB

caMocro.flTeJlb ocTI{ u vHnrJ]/lutprBbr. uH4uBr{AyaJrbHoe 3aAaH}re rdo}r(er [onyqar4 KaK Kax(Abrfi
cTyAeHT, TaK I4 qaoTb CTyAeHTOB fpyllnbr;

no,4roToBKa AoKnaIoB r4ccJreAoBaTeJrbcKoro xapaKTepa Ans BbrcTyrrJreHr4r Ha HayrrHofi
cryAeHqecKoft roH$epeHrlr{rr.

6. OrIEHOrrHbrE CPEACTBA A
yCTIEBAEM O CTpI, IIPOME}I{yTOqH
O CB OEHVIfl, NVICIT,IIIJII4HbI I,I YqEF
CAMOCTOflTEJIIIHOA PAEOTbI CT

a) nonpocrr pefi ruur-KoHTpoJrq :

Ha peftruHr-KoHTpoJrb cryAeHTaM rrpeAJrararorcfl, saplaltu no npofi4eHHbrM reMau,
Bapzaumr sa4aHnir.:

pefrruur-nourpo.rrn j\b 1.

1. .{annr MHo}r(ecrBa A: { 1,3,5,7} uB:{2,3,4,7 ,8} . Haittu:
Av B, Aa B, A\ B, B\ A, ALB 

.

2, .{n.a lrHoxtecrBa B saAaHus I uafiru Bce efo rroAMHoxeorBa.
3.,{orasarrpaBeHcrBa:

(ALB)LC = AL(BLC) , (A\ (B n C) = (A\ B) u (l \ C) .

Flapuconarb AHarpaMMu Breuua, r{HTeprrperr{pyrcuv e AoKa3aHHbre paeencrna.
4. Zlrleercs Marepldt 5 pasmavHux rIBeroB. Cxolrxo pa3nr4r{Hbrx rpexlonoqurx Qlaron

MOlrtHO COSlarr ?
5. LIv,ee'tcs,12 paznuuyblx Ar4cKer. Cnonrro cuoco6os 3arroJrHeHr4r nopo6rqz Anfl AlrcKer

c 6-ro orceKaMI,I, ecJllr B r<opo6ry Mbr yKJraAbrnaerra a) 6 Aucxer rr3 flMerorqpr>(cfl,6) 4 gucxerst uz
HMerorlr4xcx ? (pacnonor(eHr4e Ar4cKer n xopo6xe cyuecreeuHo).

6, ,{ausr MHoxecrBa A: {2,3,4,6} u B:{ I,2,4,7 ,8). Hafiru
Av B, A n B, A\ B, B\ A, ALB 

.

7, ,{l.a irauoxcecrBa B ga1anus.6 safrru Bce ero noAMHo)KeorBa.
8. [oxasarr paBeHcrBa:

(AaB)L(AaC)- Aa(BLC), A\ (l\ts) = AnB .

Elapnconarb ALIarpaMMsI BreuHa, raHTeprrperr4pyroque AoKa3aHHbre paBeHcrBa,
pefirunr'-rconlpo.nr, J\b 2
9. Irhueercs 5 pa:ru.rusIx III{ceM, 8 pauuvnux KoHBepron n 6 pa3nnrrHbrx MapoK.

Crolrr<o BapLIaHToB 3arIaKoBKrI rIpIceM no oAHoMy B KoHBepr, npoMapKzponannrrfi oAuofi ug
r4Meroqnxcr uapor?

10. I4rvreercx 16 pasruqHblx ALIoKoB c r.ru(foprr.ra\uei,tu 6oxc c 8-ro orceraura: Cxomro
cnoco6on HarIoJIHeHIrs 6orca a) 8-ro ArrcKaMr.r a3 r4Meroultrxcs.,6) 5-ro rucKaM:a r.r3 r4Merouuxcs3
(racnoloxreHr,re Ar.rcKon e 6oKce cyqecrnenno).

11. . Haftru o6nacm onpeAeJreHun,o6tacrs sHa.{eHzfi, R-I,lL.R, R.R-I, R-l.I{4lr
oTHoIIIeHI,Ifl R=={(x, y>l x, y € D ux*y < 0}, r4e D - unoNecreo AeficrBI4TeJIbHbrx qr4ceJr,

12. 6.Flafttu o6lacrr orrpeAeneHux, o6tacrn gnaqenufi, R-I, R.R, R.R-I, R-l.R 4m
orHollreHla.f, R=={(*, y>l x, y e l-n12, nl2] u y 2 sin x}.

13. 7. ,n[oxasanb, rrro Als ruo6rx 6nuapulx onrouenufi
(Rr U Rz)-l : Rr-rU R:-r

14. 8. .L[orasatb, trro ecJIIz orl{omenu.s Rt ra Rz peQneKcrrBHbr, ro pe$nercri4Hbr r]

OTHOIIIEHI,I':

Rr U Rz, Rr I Rz, Rr-I, Rr Rz

15. 9.Ha MHo)KecrBax N u NxN onpe4elrau Rn,
(a-b) lelnrct Ha m (m>0). .{ora:arr,, .no R* flBnflercfl

cJleAylorrlr4u o6pasou: (a,b) e Rm

OTHOIIIEHI4EM SKBUBAJIEHTHOCTI,I.



16" 1 0. LIs ropoga A n ropo4 B eeAer 5 4opor, a r{3 ropoAa I} n ropo4 C _ 4 4oporn.
Cxonnxo uyreft npoxoAsrqux qepe3 B, ne4er us A s C?

p efi runr-rcoHrpo.rrx Nb 3
17 " ll.l] 6u6nl4oreKe 5 yue6nraxoB reoMerprrv, T -rpuroHoMe rparu, 4- aare6pu.

Cxollr<o TIoJIHrIX KoMlJIeKTon y.re6uzroB Molr(Ho ao.tuurti? (Bce ercseulrspbr crrr,rrarorc,
pasluvurilru).

18. 12. Crolrxo cnoco6on pa3JIo)KI4Tb 10 oAznaxoBbrx MoHer no AByM raprr,ranau?
19. 13. Cr<onrrco cuoco6oe pa3Jloxt4Tb 10 oAuuarcoBbrx MoHer no rpeM KapMaHaM TaK,qro6rr Hr4 oruH r43 KapMauos ue 6rur nycrurr,r?
20. lloc:rpozrr CKHO $ynr<qur4, 3aAaHHofi Sopuynofi

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

21. llourpoz'u c.{Ho $yurqzpr, 3aAa'Hofi cror6qou sHa.reHr4fi
f (x,y,z) = (7,1,0,I,0,0,1,0).

22. flowpor.rrb rroJrr{uona XeralKr4Ha Anf, Syunqun us n.20
23. llo ncxo.4nofi Marpr,rqe cMexHocrr.r M no"rpouTb qeprexr rpaQa, cocr4Br.trb

Marpr{qy r4HrIr.r,4eHTHocr:n H r crprcoK pe6ep.

M_

0 1-1 001
-l 0 I 100
l -1 0 010
0-1 0 011
0 0 *1-ll0
-l 0 0 100

6) orcsanrenaqrroHHbre Bonpocbr rro ArrcrltlrrJrrrHe:
1. Onpe4enenza MHoxecrB4 [ycroro MHoxecrBa. Knauroprr.

3AAAHUfl. MHOXeCTB.
llorntro>xecroa. Cnoco6rr

2. Koue.rHrre a 6ecxoue.rHbre MHoxecrBa. Morquocrr MHox(ecrBa.
3. Olepaquu Ha4 MHoxecrBaMr.r. ,{uarparurrau Benua"
4' [eraprono npol{3BeAeHI'Ie MHoxecrB, AeKaproB KBaApar rrporzsBonbHoro MHoxecrBa.

flpunecrn [pI{MepbL 3anrzcarr lpoplaynu, Bbrpaxarcque qlroJro gJieMeHToE .qeKaproBa
nporr3BeAeHvrs, M AeKapToBa KBaIpaTa.

5. Ilonsrne o6 oro6paNenlrl{. o6pa:u u npoo6pasbr r{ r4x csoficrna. OcHpnuue rrznbr
oro6paxteuzft. Kouno:uqua oro6paxeHuft. AccoquaiuBHocrb KoMno3r,rqurr. Korr{nosuuus
oIHorI'IrIHbrx oro6paxeHuft. O6parzrvrocrr u oAHocropoHHflr o6parzuocm. Kprzrepzu
o6paruuocrr{ r.r oAHocropouneft o6parzuocrn.

6. MuororraecrHble orHoIrreHI,Is. Eyrenu onepaunu HaA orHor[ eHLrflMLr, Ey4ena wtre6pa
OTHOUCHUft . BY IENbT MATPI,IIIbI I4 OTHOIIIEH VIg. HA KOHEIIHbIX MHOXECTB AX.

7. EuHapurte orHolrreHplt. Csoftcrna 6uuapuux orHolreHrzft: pe$nercznHocrb,
cIzMMeTpI4rIHOCltb, aHTLICLIMMOTpI,TYHOCTb, TpaH3I,ITUBHOCTb.

8. Oruourenut sKBI{BaJIeHTHOcrr4. Kraccrr gKBlrBaJreHTHoc:rH z ux cnoficrla. Oaxrop-
MHoxecrBo' Oruo[reul4fl lroptAKa. Vnopr4oq )HHbre, m,rnefiHo-y[oprAoqeHHbre r{ qacrr4rrHo-
ynoprrloqeHHbre MHOXeCTBa.

9 . Brrcr<agrrnanprs, u oneparlvu HaA HVMlr. T a6wtuaucrr,rHHocrr4.
10. Ooprrrynu a-lre6pbl Bblcra3blr,aHuir, PannocumHocrb Sopnayn. Teopema o

paBHocprJll.noft IroAcraHoBKe.
1 1. Pasuocr,rJrbHbre npeo6pa:oBaHufl. Sopnryn. ocHosurre paBHocrzJrbHocrpr.
12. Jleuua o qtrcJre cnoB Anr.rHbr m n al$annre rz3 r 6ynn.
13. Paur qfopnaynu. PasHocr,urrHocrb Qopvyn u 6yrenlx Soprnayn (reopenaa).
14. [noficrBeHHocrb n anre6pe Jrorr.rKrr. 3aron 4noficrnen"orr, (reopenra).
1 5. O6unfi npr4Hrlr4n 4noficrneuHocrr4 (reopenra).
16, llpuHquu 4noftcrBeHHocrrr 4lr 6ynenux $opnryn (reopenaa).



17" Oynxqzz alre6prt JIorI{KId. 3arasne (fynr<qzn $opvrynofi. HopvamHue 1popv6r.Amopzrurr nocrpoeHr{r coBeprueHHbrx HopMiurbHFrx $opnr.
18" Teopeua o pa3Jloxenuz Qynr<quz anre6pbr Jrorr,rKr,r no nepeMeHHbrM.
19' Teoper'ra o coBeplleuHofi AI,I3broHKTr4nHofi noprvramuofi $opr. u conepureuHoil

KoHbroHr(Trznuoft nopvrzurnnoft Sopue"
20. floruue cr4creMbr SyHxqr,rfi. llpranaepu roJrHbrx cr{creM Qynxqufi (c

AoKa3areJrbcrnoM nonuoru).
21. 3arurcnyrbre Kraccrr (pynrcqnfi alre6pu Jrorr4Kr4.

- 22' Knaccrr (fyHxqI'rft, coxpaHsloql4x HoJrb 14 eAr4Hr{uy. Teopenu o 3aMKHyrgcry KJraccoB
Po ra Pr. Teoperr,ra o Qynrqllz He coxpaH{rcrqefi HoJrb. Teopenra o 4rynn,I"", Fre coxpaHsrcqefi
eArrHrrrly.

23. Ktacc carrlo4noftcrBeHHblx OyHKIIllft. Teopeua o 3aMKHyrocrrr KJracca S. Teopeva o
HecaMoABoff cr:aeHuoft (f yHr<quu.

24. Kna<:c MoHoroHlIbIx ftyllrqufi. Teopeua o 3aMKHyrocrr,r.KJracc M. Teope4aa o
HeMoHoroHuoii (pyHxqzu.

25, llonrauou )Keralrzua. Teopeua o
Xerantnua.

26. Knacc lznefiHrx (fyHrquft,
ueru.ruefinofi (fyHxqHn.

npe.4craBneuuu $yuxrllllr B BrzAe noldnova

Teopenla o 3aMKHyrocrr.r KJr€tcc L, Teopervra o

27. Teoperua llocra o Syuxqnonamnoff rroJrHore anre6prr JrorrrKr.r.
28' fIepecraHoBKI'I I4 noAcraHonru, oopuyna AJrr Bbrrr{cJreHrd tr.uprcranepecraHoBoK.
2 9. Pasrvrerq e*us' oopruyna Als Bbrqr4 cJreHr4.f, qLrcilapasuerqenuft 

.

3 0. coqer aHvra. (Dopuyna Arr Bbrrrr..rcJreHr.rr rur cJra coqerauuii.
31. Pas6.neuzx. ooprrayna rnfl Bbrqr.rcJreHr.r fl qucrapas6nenuii.
32. Meroa sxrto.reHuft t4 [cxffo.reHzfi.
33. onpr:geJleHrlr rpaQon, Iax npeAcraBJreHrzr. Marpzqrr cMelr(Hocrr4 rz znqzheHurafi.

ZsorrnopSusir,r rpa$on 
"

r.rrurvruPqrusM I paQOB"

34. llpourefiruue rrlnbl rpa(fon: IIoJIHbIe, AByAoJrbHbre, peryJrJrpHue u 4p.On efaryuu
o6reAnuen vt fl., coe4nu[eHLrfl., AorIoJrHeHrIg.

35 ' Maprupyrbr, rlen'u, npocrbre rle'''n, IIr.KJrbr. cesguocrr rpasa.
36. Teopenra o qr{cJre pe6ep n rpaSe rr ee cJreAcrBne.
37. 3ftneponrr rpa0rr. Jlenvra o cyulecrBoBaHu,rqr.rKna n rpacpe.
38. TeoperN'ra o Heo6xoAI{MbIX Id.4ocraroqHbrx ycnoBuxxrpafia6rrrr afirepon$ru.
39. Ilocrpoeuue sfilepoBa rlr,rKJra (anropranrl Olepa).
40. oprpa4r.r. opruaprupyrbr, opqerr, opqrzKnrr. cnss'ocm oprpaSon. Teop{rnra 4nr

efileponnx oprpaQon.
41. fanaumroHoBbr rpa$rr. Teopeua.{rzpara.
42. flepenrs.Lrpr'.K ceoftcrna. oc'ronnoe AepeBo, rlvKnuqecKraft panr rpaSa.
43' lPasaerrrcqee MHoxecrBo, pa3pe3, Mocr. Anropzrna Itpacrrana.
44. lllnocnue v nnaHapnrre rpa(frr. foueouop$uocrr rpaSon.TeopeMbr o ueoQxo4rzurx

Aocraror{Hbrx ycJroBr4flx nnaHapuocru rpa$on.
45. Teoperr'ra 3ftnepa o coorHollr eHuLr qacra rpaHefi, pe6ep r,r Beprrrr4H e rpa6el Ee

o6o6uleuue Ha r{ecBrsHrre rpa$rr.
46. Teopen'lrr o csoftcrBax nnaHapurx rpa{oB: qr{cJre pe6ep, crerreHrr Beprlr{E.
4T.PacxpacKa Bepuun n rpa(fe. Xpor'raruuecKoe 

"r.nb. 
Pacr<pacna npocrefiurnx rr4rroB

rpaQon.
48, Teopervra o pacKpacKe npoLI3BoJIbHofo rpafra, Teopelra o pacKpacxe nrraHapHoro

rpaSa.
4 9. HaxoxcAeH' e xpoMaruqecKof o qr4 cJra .4nfl rrp orr3B o JrbHof o rp aS a.
50. Anropzru [efixcrprr.
51. onpe,qeJleHze [oroKa B cerlit. flpocroe ceqeHlre vr Berauarrr.a ero nororca. Tfoperraa

@op4a, @a-nrepcoHa.



52" A*opurM xraxox.4eHus MaKc[M'JrbHoro rroroKa B cerr4.
5 3 " Anfr anrarHo e KoArrpoBaHHe. oAnosua.{Ho crb KoAt4 p oBaHLrs,.
54. Csoiictno npe(pur<ca. Teopeua.
55, HerpuudaJlbnoe pa3JIo)KeHI4e KoroB B cxeMe KoAr4poBaHur. ArropnrM rrpoBeprc.r

KO.4r,rpoBaHvfl. HA OAHO3HaTIHOCTb.

56. Hepa.neHcrrlo MaxuunaHa. Teopeua.
57. Teopeua o cyulecrBoBaHrru B3aIrMHo o.qHo3HarrHoro KoArrpo BaHrrx,o6na4aloqero

csofi crso\,r upe(purca.
58. llou.srue o KoAax c Mr4Hr.rMaJrtuofi us6HToqHocrbro.
59. [epeno B3aLrMHo oAuo3gaqHoro KoAr,rpoBalvs.r4 oneparlurr Ha HeM.
60. Hacr.rrqeHnoe r4 rrplrBeAeuuoe KoAoBbre AepeBbrr.
61. AnropurM rrocrpoeHrrr KoAa c Mr{Hr4MaJrrnofi us6rrrorrHocrbro.
n) nonpocu AJrfl caMocrosrelsuofi pa6orrr:
1, Cnoco6rr sailanznMHoxecrB.
2. OcuosHbre orreparlru HaA MHoxecrBaMr,r.

onepaqzii HaA MHoxecrBaMrr.
{narparvrur,r 3filepa-Benna. Csoficrsa

3. llonfiuae p,az6ueuutn noKpbrrr4.rr MHoxecrBa.
4. oupe4elenue np.f,Moro [poll3BeAeHr,r.f, MHox(ecrs. BrFrracJreHr4e MoruHocrr.r

TIPOI43 B EAEHI4' KOHEqHbIX MHOX(ECTN. MO UIHOCTH KOTOPbIX 14 38 ECTHbI.5' rlonr,'ze 6zuapuoro orrroureHur. flpnueprr 6uuapurrx oruorueuufi. A*opuru
nocTpoeHvs MaTpr.rrlbn oTHOlUeHr.rt

6. I(axne orHOIrIeHLI.t Ha3bIBaIor peQnenczBHbrMrr, cuMMerpvr{HbrMr.r 14 ,rparr3rzrr.rBHbrMr4.

o co 6euno crrl Marpr4 r{br orgorrreH uitt l.ttx raKr4x orHonreuraft .

7 ' floHlrue oTHoIIIeHI'If, gKBI,IBaJIeHTHocrr{. llprarraepu oruorxeur,rft exnuqareHTgocrt4.
9ro HagrBaercs- KJIaccoM gKBIzBaJIeHTHocrr,r, cncrevofi KJraccoB pKBr.rBaJreHTHocrI4. Csoftcrea
KJIACCOB 3KBI4BAJIEHTHOCTH,

8. flonqrue orHorrreHr4fl [opf,AKa. rlprarr,repu ornoureuzfi ,,oprAKa.
9' flousrve 3aMbIKaHI'Ifl orHolrlenus. Anropr,rrM rpaH3r.rrrcBHofo aarrauxauHfi (anropurvr

Yopuranna).
10. Ilonsrze alre6prr Jrorr.rKr4, SyHrqrzra arre6pu Jrort4Kr4. llpanula rrocrpoeHrd,

Yuapuue z 6zuapHrre JrofuqecKzb onepauran.

12' llossu4e eJleMeHrapHoft AlI3bIoHKIItzu (rourronxrlnu) Soprrayr, Arr3bloF{KTr4sHofr r4
KoHbroHKrr{nHofi uopruallHoft Qopuofi .

13. flonsrue cllHo (cKHo), Teoper'ra o cyurecrBoBaHukrcAHo (cKHo).
14. Anropr.rrMbr nocrpoeHr.rr c[Ho (cKHo) no ra6rnqe ucrt4HHocrrr.
15. Anropr,rrMbr roryrreHr4f, cor{parr{eHHofi.{Ho (KHo) no Kapre Kapuo.
l6' onpegeJleHl{e rpaQa, cMe}KHbIX pe6ep, cMe)r(Hbrx 

".prorrr. 
gro osua.{aer Bbrpa}KeH4e

"pe6po r4Hrlr.rAeTrrHo nepruunau',?

KaHouIa'recKoe [pe.4craBJIeHLIe Heopr4eHTLrpoBaHHoro rpaQa (Hapvcona:rr npzrr,rep).
18. flong'rue: nycrofo rpa$a, uynr-rparf u, rp "i*unoio rpasa,^rpu$u

MyJrbrr4fpaQa, upocroro rpaQa, oecKoue.ruoro rpaQa (npune4ure npr4Mepbr
4Zarpanrrr,r).

19. Hro Ha3bIBaIor nor<a-nrnofi crerreHbro Beprxr{Hbr rpa{2a. IIoHsrHe
I'rcxo4a" I4 "lorycrerreHb 3axoAa" 4ilfl.opl4eHTl{poBaHHofo rpafta. llcgsrue cBg3Ho rpa(fa.

20, flepeuucfiu-re Bo3MoxHbre cnoco6rr 3ara-rrrrs.,pi6ou. K.ax {opnaz MaTprrqa
I'IHUil AeHIII'Ift , uarpzqa cMexHocrpl An{ Heopl4 eHTLIp oB aHHo ro r{ opr4eHTrzp oBaHHo rpa$on.

21. Kar<ze rpa$u Ha3brBaror rsorraopQurnar. flpunecrr4 .nfopr,rM cpaB nr rpaQoe,
V.

Taonurlbr r.rcrnHHocra r.r Kaprbr KapHo.
1 1. llonsrrze (popnaynu alre6ptr JrorrrKrl.

llpraopzrer rorvqecKr4x olepaquft .

IIprMofo

TCTJI,'IMI4,

fo B BVAe

npeIc'r'aBneHHblx MarpI'IIIaMI{ cMe)KHocrt4, Ha IIpeAMer BbrsBreHus. AX r,r3oMopeH



22' [ryru Aoporr4 B Heopr4eHrr.rpoBaHHoM (oprzeHuaponaruHonr)
MaprxpyTa, AJrr4Hbr MAprxpyTa, MaprxpyTa rlr.rKnutrecKo f o, ueru, npo cro fi

rpa$e: onpeAeneH14e

rlerrl4, rII4KJra, I]pocTof o
IIr{Kna.

23" rJro rroHr4Maerct
uy6rauy.

noA o6xoAorr,r rpaQa. onucanrze anropr4rMa o6xoAa rpaSa n

24' OnpegeJIeHI4e cB.f,3Hofo HeopueHrlrponanuufi rpaSa. gro uaerrnaercs rorunosenroi
cBfl3Hocrr,r HeopneHTrrpoBaHHoro rpa$a.

25' OnpeaeJlelll4e cI'IJIbHo cBfl3Horo I{ oAHocropouHe cBr3Horo oppreHTr4poBaHHoro rpaSa.
KounoneHTbr or{nr,Hofi cnsgsocru rI oAHocropouHefi au"s,roct" rpa$a.

26. rlto ecrb orHoIIIeHI4e rocrllxlrMocrr4 3aAaHHoe Ha rpu6a. Csoficrsa orHorrreHr4.f,
ro crrDrg4Mo crl4 Anfi Heopr4 eHTr4poBaHHOrO A OpUeHTr4p oBaHHoro rpr aQ on.

27 ' rrouml'Ie orgor[eHrlt AocrI.IXI{Mocrr,r Ha MuoxecrBe KoMrroHeHT cr{JrbHot cnsg'ocrr4.
IIbI CB'I3HOCTI4 TTfl HEOPIIEHTHPOBAHHOTO fPA(bP, MATPI,,IIIbIoAH Anf, opI'IeHTI,IpoBaHHoro rpa$a, Marpr4rlbr cursnofi c$sggocru lrx

oprr

29' Meryuqecx[e xaparTepl{crvtKkr rpaQoe: o[pereJreHr4e pacoror+rgr Me]KAy
BepIIrkIHaMLr vi v vi I] cBt3Hou rpa0e, AI'IaMerpa cBt3Hofo rpa$a, :lKcrleHTpr,rcilTer?Beprrl4Hbr v
B cBr3HoM rpaqpe, pa4r4yca rpa$a, rleHTpanbHor7 nepruunu.

30. llon.qrve rorrKLI corrJIeHeHLI.a, Mocra ra 6rora. Kotqa Beprrrr4Hy rpa(fa M9xffio crrr4Tarb
roqrofi corrJIeHeHH-s. KaKoe pe6po cqlzTaercr MocroM. Kaxoft rpa$ xnnxet"" 6nooqr.

31. .{ro r{a3brBaercr Beprxr,rHHofi ra pe6epn oft ce.ssHocruo rpa$a.
32. Onp sftrepona rpa$a. Teoperrra Qrnepa rnflHeoplreHrrrpoB Son (6es Aoxa3arenbcrna).
33. Onu ocrpoeHr{, sftlepona rlr4Kna.
34. onucarrne anropurrraa [efirccrpbl Haxoxretr4r, MrrHr.rMzrJrbHoro nyrr,r i\4exAy rByMt

NPOI43BONbHbIMI4 BEPIXI,IHAMI,I B HATPY}I(CHHOM OPI{CHTI,,IPOBAHHOM rpAOE.
35. onucaupre anfopl'ITMa @opaa - Benmrraui 

"a"oNreHr.rr 
MrrHt4Manbuofo nvrlr B

B3BerrreHHoM oprreHTnpoBaHHoM rpaQe.
36. oupegeJleHlre HeopneHTLIpoBaHHoro AepeBa. r{ro Ha3brBaror ocroBHhrM AepeBoM

HeopI{eHTIzpoBaHHoro cB-fl3Horo rpa$a. qro uas )IBaercr rreopueHTr4poBaHHbrM narolr.
37, olper4eJleHl'Ie opI{eHTI.IpoBaHHoro AepeBa, reca. Vro ra.ir"u.rrr ocToBrlbrM AepeBoM

opaeHrvpoBaHrrof o cr]f,3Horo rpa$a.
38. onpe4ereHl'Is KopHt, IIoroMKa BeprrrrlHbr, npeAKa Beprur{Hbr, nn{cra, Kycra

op[er{Tr{poBaHrroro lepeBa.
39. oupe4eJreHrle Bblcorbl opl4eHTr.rpoBaHHofo AepeBa, uy6unrr qeprrr4Hbr v

oprIeHTI4pOBaHHOfO AepeBa, Bblcorbl BeplllnHbr opHeHTr4pOBaHHOfO AepeBa v, ypoBfrs BeprrrHHbr
opr4eHTr4pOBaHlroro AepeBa v.

40. Kaxoe opI{eHTI'IpoBaHHoe AepeBo Ha3brBaerc.s 6uHapHuna, KaxoQ 6uuapnoe
oprreHTr,rp oB aHHO e AepeBo Ha3brBaeTc.f, rroJrHbrM.

41. onzcarure anfopLlTMa Kpacrana flocrpoeHr.rr Mr,rHr.rMaJrbHoro ocroBHoro AepeBa.42' Hto Ha3rlBaercfl IILIKJIoMarIzqecKr,rM qr,rcroM rpa$a G. Heuy paBHo KorprqecrBo
fyn4arvreuraJlbllhlx III,IKIoB rpa(pa G(V, E) npH mo6ov {uxcvrponaHHoM ocronuour Aepese I :
(v, E').

7. yIIEEHO-METOAITTIECKOE I4 I4H@ OPMAUI4OITHOE OEE CrrEqEHnE
AI,r C qU[JII,rHbI (M OAyJIfl )

a) Ouronnas rureparypa.

Jlexuuu IIo At4cKperHofi uareMarlrKe: Yqe6noe uoco6ue / lB.E. Arexceee. - M,: HI4ll
I4HOPA-M,20t3. - 90 c': 60x88 1116. - (Bucruee o6pasonauue: BrKanaBpr4ar)l (oonon*J

3apznona 3.P. JIeKIIuvI Tro Al{cKperuofi uareuarzre. MareMarrlqecKar rrorntra: yue6Hoe
noco6ue.- Poccrnficxuft ynunepcl{rer Apyx6u uapo4on,- 120 c. 2014. - pexginr 4o.tyrru,
http://www. iprbooksh op. rul2TI90.



ISBN 978-5-16-005559-6, 300 eK3. 2013.
http : I I znanium. com/c atal o g.php ?b o oki nfo:3 7 1 4 5 2.

Perruu Aocryna:

{ucrpernar MareMarrzKa: y.re6Hoe noco6zs I C.A.I(aHqel:rur. _ M.: 14[ OOpyM: HIrIq
tr4u0pa-M, 2013' - 224 c.:60x90 ll16. - (llpotfeccnoHanbHoe o6pa^:onauue). (uepeuer) ISBN
978-5-8199-0304-9, 7t)0 eK3. 2013, perxuna Aocryna:
http:llznanium.com/catalog.php?bookinfo:376152.

6),{ono.lurrreJrbHaff Jrr{Teparypa.
Ycon C.B. [ucrperuar MareMarr4Ka:

rocy,4aporBeulrrft yHr{Bepcr4Ter prM. C.B.
http ://www. iprbooksh op. ru124884

[3nexrpoH
M.: Tex 2012.-

yve6uo-ueroAr4rrecKoe loco6ne.-
.{ocroencnoro.- 60 c.2011. -

Xarrapru P. .{ucrcperHar MareMarr..rKa Anr nporpaMMr4ctroB
yve6uoe noco6ue/ Xarrapru P.- 3nexrpoH. reKqroBbre AaHH
400 c, - Pexrau Aocryrra: http://www.iprbookshop.rullTT23.

Xpai'rona T.B. {ucxper:r,as. MareMaruKa. orpueurbr reop}rrr rpa$on: yre6
Honocn6upcr<: crE6zpcnzft roc. yHr.{Bepcr,rrer reJreroMnaynuriaqufi , 

""$oprar"u

n: Onrcxuft
lrM AocTyrra:

rfi pecypcl:

noco6ue.-
- 43 c.2014.

3UpOBaHHat

- Pexurrr Aocryrra: http:i/www. iprbookshop. ru/24270.
n) llHrepner-pecypcbr.
l. 3BC ( IPRbooks> - http://www.iprbookshop.rul
2. 3BC <Znanium> - http:,llznanium.comJ
3. 3rercrponnas 6u6''uorer<a Brfv - http://iibrary.vrs'.rul

8. MATEPI,IAJIbHO.TEXHKT TIE CKOE OEE CIIEqEHIIE
Ar4CUr4rr Jrr,t Hbr (M oAyJrfl )

Arq npoBeAeHus ra6oparopurrx saHsrufi ilpeAHa3HarreHa
la6op aropr4r, no3BoJrsroqar np oB oAr{Tb MynbrrrMeAuft Hue 3aH srvtfl..

Im BbrrroJrHeHr4{ la6oparopnux pa6or [cnonuyercr: KJracc KoM
npofpaMMHrrU O6ecneqeHr.reM: fl3brK rrporpaMMr,rpoBaHux c++; Microsoft offi
o(fopuneuzf, oTqeror].

Word rnfl



Pa6oqar [porpaMMa AI40III{IJIIIHsI cocraBJreHa B coorBercrBrrrd c rpe6onauusryru OfOC BO
n o HanpaB JreHr4ro 0 1 .03 .02 dlpurna4nas MareMar vIKa v zu ft opua rura>

Pa6ouyro rpolpaMMy cocraBuJr

Peqeusenr
(npe4cranzre.ur pa6oro4arenr)

flporparvrrrra paccMorpeHavr ogo6peHa Ha 3aceAaHrzra ra$egpu (Dz

llporoxor l\!1 or 03.09.2018 roaa

3ane4yrorqufi na(f e4poft OralIM

(o14o,

Pa6oqas [porpaMMa paccMorpesa u oAo6peHa Ha

HanpaBneH us (l I .03 .02 <flpuua4ua-ff MareMar vrKa 14

flpororor J.'l!1 or 03.09.2018 roaa

3ane,4yrorquft naSe4pofi OzIIM

(oHo, uab)

(OC I(nacon
(vecro pa6olrr, 4olxuocru, {DI4O,

JIIICT IIEPEYTBEPXAEHU'I
PAE OTIEIZ [pOrpAMMbI AI4 CTII4TIJII,IHbI

KOMt4CCI4I4

Pa6o.{ar [porpaMMa o4o6peua ua

flporoxol 3ace,{aHr,r{ xaSe4prr J\b

3aeelyrcuufi na(beapoft

Pa6o,ns. [porpaMMa o4o6pena na

llporoxol 3ace.rlaHr,rf, ra(f e,4prr Jt

yue6uufi ro4

OT roAa

fo,{a

yve6nrrfi ro4

OT

3ane4yrou1erfi xa(beapoft

Pa6oqas ilporpaMMa o4o6pena na

flpororon sacelrannfl, xa(f e4prr j\b

(@hO, nognrcr,)

3aseAyrotqufi xaQeapofi

OT

yue6uuft ro4


