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IIENI4 O CB OEHVIfl AVICW,IfIJII4HbI

lemnuu ocBoeHr4.fl Ar4cur4nnr.rHu (iuo4y"rrx) xurrorcx :

o QoprvrupoBaHlre y cryAeHToB MareMarrzqecroft Kynbrypbr v pa3Byrruenorr4rrecKofo
MbIIIIIEHI,I-{;

o rfopmupoBaHrre Syn4aiueHraJIbHbIX sHauzft nprz r43ytreHr4rz BonpocoB reoperrrKo-
MHolKecrBeHHoro orncalF^ufl. r4areMarr4rlecKl4x o6rerton, ocHoBHbIX npo6nerr,r
Teopull rpa@on 14 MeroAonorl{rr l4crloJlb3oBaHrr.g annapuraMareMarr,rqecrofi Jrorr{Kr4,
cocraBJItIolIII4x reoperu'aecxufi' Syu4anaeHr orrvcaHutr SyurqzonaJrr,Hbrx crrcreMo ooy'reHue cocraBJreHlrro MareMarlrqecK[x uo4eneft v ocHoBHbIM Mero,qaM
perlreHlz'f, 3araq reopl4l4 rpa0on, alre6pu JIofIrKt4, Teopr4r4 6rzHapnr,rx orgolreurzrZ z
Teopr4r.n MHOXeCTB;

t ooyqeHtre perueHl{rc npIrKnanHbIX 3aAaq MareMarrrqecKrzMlz MeroAaMr4, pa3Br4Tl4ro
cnoco6Hocrv rBopqecKI4 noAXoAI4Tb K perrreHrrro npo SeccrzoHanbgbrx 3aAaq.

1. MECTO Ar4CrIZlJrr4Hbr B cTpyKTypE ofloII BO

fluc]4unnuua <lucrpernal MareMarldKil) orHocrzrcr K 6asonorz llacrlr ocuosHofi
''poO arenruoft npofpaMMbr paBneHr4ro02.03 o6ecne.reHte Lr aILlllrrl crzcreM),Arrfl 4anHotZ Arzcll[rrJrrzHbr areJlbHbrM
MI4HITM'FMoM coAepxaHzt ocHoBHofi o6pasonarenrnoli nporpaMMbr rro MareMarrrKe Ans Aar{HofoHanpaB'IIeHax (vrarenaarlzqecKoro aHaJrLr3a, a:narn'rurrecxofi reou erpnv, mzueftHofi anre6prr).3uarl ocHoBbI MareMarl4qecKoro aHaJrLr3a, arre6prr, feoMerpr4r4, coBpeMeHHr,Ie TeHAeHrIr{u
pa3BprrLrfl Iau@oplrau4Kl{, BbIIII{cJIureJIr,Hoft rexnuxu H KoMrrbrorepHbrx rex'olorutZ. yuerr
rlpI4Mer{trb MareMarl'{qecKlle MeroAbI kr Bbrqn}Iil4Ten6Hyro rexHr4Ky rnfl perrreH rrfl. npa(T4qecKr{x
3aAaq, [poIpaMMI4pOBarb Ha oAHOM rI3 anfol)I4TMrrrrecKrrx -rr3ErKoB, npoBoArrrr, cpaBHrzTenrurrft
aHaJII'I3 rlapaMerpoB' Bla4err gJIeMeHTar\lI4 MareMarr,IqecKoro a:rraJrvaa u ocHoBaMH
anf opr4 TMt4 :| arlrrr4.

{ucqunlrzHa r}oprraupyer 3HaHrIs 14 HaBr,IKr{, Heo6xo4rzrrbre B npaKTu-{ecKor AesreJrb1rocrr4rnania(przqzpoBaHHoro crlequiulI4cta. B paruxax yue6uoro rrpoqecca Mo)r(er 6r,rrr ucuonb3oBaHa
rrpr4 rroAroroBKe Bbrrrycxnori rn anrz SranaqnoHH oft p a6orrr.

2. KOMTIETI]HIIIIII OEYqAIOIUE| OC-fl , O OPMI4PYEMbIE B PE3YJIbTATE
o c E o E HrrA ilr.hcr\prrr JrrrHbr (M oA yJrrr)

llpoqecc r43yqeHr.rfl At4crlurrJrr4Hbr
t$oprrazponauue cJreAy.roqrzx KoMrrerenqzfi :

<[zcxperua-a MareMarr4Ka) HanpaBneH HA

HaseaHv e KoMrrerenrruu

O6urercvnr bre KoMrrereHquu (O
cuoco6uocrbro npr{MeHrrb n npo$eccuouaEuofi 4eflenru ocr.I_ 3HAHLrn
Marervrarr.{qecKrrx ocHoB rau6 opuarzru

noHaJrbrrbre KoMrrereuqura 0I
TOTOBHOCTbIO K PA3PA6O:rICC MOIEJII{PYIOIIII4X ANTOPITTMOB 14 PCAJIT43AII;g{:i_ UX
ua 6ase r3brKoB rd fraKeroB rrprrKJraAHbrx rrporpaMM MoAenkrpoBaHkm



B pesynrrare r43yrreHrzr Alrcqulnr.rHhr cryAeHT AoJrlr(eH :

3uarr:
- ocHOBHbIe noHsTI''Ifl I4 3aKoHr,I Teopru MHoII(ecTB; cnoco6tr 3a1laHrrfl MHo)KecTB v cnoco6u
orrepr4poBaH[fl C HUMU;
- cnoficrna orHolrlelrufi naeln4y gJIeMeHTaMr{ jlr4cr(perHbx MHo)KecrB r.i crrcreM;
- MeroAonof[rc I4cnoJlb3oBaulrfl anuapara MareMaruqecnofi Jrofl4Kr4 rz cnoco6u [poBeprg4
rzcrr4HHo crr4 yrn epxr4eHuft ;
- anropr{rMbr rrpr4BeAenur 6ylenux fiyuxqzfi x Hopvalruofi
MrzHr4MaJrbHrrx ft oprvr;

@oprr,re rz nocrpoeHr4t

- MeroAbI tlocrpoeHl'Ir no 6ylenoft Syuxqzl{ MHororroJrrocHbrx KoHTaKTHbrx rz fryHnqvoHanbHbrx
CXEM;

- MeroALI t'IccJIe.4oBitHI'I.lI ct4creMrr 6ylenrrx {lynr<qzft Ha rroJrHory, 3aMKHyrocrb 14 Haxo)r(AeHae
6azuca;
- ocHoBHbre roIIflTVrfl pr 3aKoHbr nou6uHaropvt<vr14 xoru6unaropHbrx cxeM;
- ocrroBFrr,re rroHrrl4r rz csoffcrea rpa0oe z cnoco6rr ux [peAcraBJreurzr;
- MeroAbI I4ccJIeAoBaHIrt KoMTIoHeHT cBf,3Hoc'rrz rparta, anfopl4TMbr onpe4eneHzrfl. Kparqailgrux
nyreff MelKAy BeprxrrnaMn rpa$a;
- MeroAbI lIccJIeAoBaHuxnyteft I4IIvKnoB n rpa$ax, Haxo)KAeHVe MaKcnManbHoro rroroKa B
TpalrclopTHbx CeTsx;
- MeloAbr peureHr{r orrrr{Mr43arlrroHHbx 3a1arr na rpa$ax.
- [pIzeMbI rIporpaMMI4poBaHI4.s Anf, rIepcoHaJIbHbIX 3BM (IBM - coBMecrrrMbrx KoMrrbrorepax)
Yuerr:
- rzccJreAoBarr, 6ynensr Qynxqrav, noJrrrarb kr:l [peAcraBJreHr,re B Br4Ae $Opuyn;
- rrp or43 B OArr rb rro crp o eHr4 e MlrHrrMaJrbHbrx 0 0prrl 6yneerrx cf ynrcqufi ;
- orrpeAeJrlrb rronHor.y u 6asuc cr4creMbr 6ynenr,rx SyHxqvfi;
- [pI4MeHsrb ocHoBHrrle aJIfopIzrMbI IzccJre,4oBir]F^r4s. HeoprreHTr,IpoBaHHbx rt opueH-rupoBaHFrblx
rpaQon;
- rloJlb3oBa'r6c.u 3aKorlaMz x0u6znaropl4Kl4 Anjil perxeH]|Ifl. np?IKrraTHbIX 3aAarr;
- peruarb 3araqh onpe.4eJreHr4.f, MaKorrMaJrblroro rroroKa B cerrx;
- pemaTb s4narilr ollpeAeneHuxrcparuaftruzx n'yrefi B HarpyxeHnrrx rpa$ax;
- paspa6oratb vr oTJIaAI4TL rlporpaMMy Ha anropr4TMrzqecKoM .f,3brKe C** 4nr peyillg3arfr11l
aJrroprlrMoB Arr cKperHofi rrnareltaraxz.
B.rragerr:
- HaBbrKaMrzr pelreHrzfl MareMarr,rqecKr4x 3 aAaq ArzcKperHo fi wa.revarurcu;
- HaBbIKaMI'T I{crIoJIb3oBaHLrs' B npo$eccnoHdJllHofi AetrenbHocr14 6asosrre 3HaHr4r a o6racrv
ArzcKp erH oii uarevrarzxz;
- MeroAaMV AHAJrr43Ar4 CIZHTe3a l43yrraeMbrx snneuuil. Iz [poqeccoB;
- o6na4arl cuoco6uocrbro K rIpI4MeHeHr4ro Ha rrpaKTLIKe, B ToM qrrcJle yMeHI4eM cocraBurb
MareMarl4qecKl{e MOAOJII4 TTTIIOIIEIX npoSeccaoHaJlbHbx 3a1aq rr HaxoArrrr, cuoco6r,r zx peureuufi;
plHTeplperr4poBarb npo$eccuonalrur,ui (frvszuecxzfi) cuuon [onyrreHHoro MareMararrecKofo
pe3yJrr,TaTa;

4 " CTPYKTYPA I4 COAEP}ITAHI4E AI4CIII4TIJII4HbI (MOAYT,fl)
O6rUa,q rpYnoeMKocrb nHcrTtIn.IIr4Hr-r cocraRTTqer 6 enrreru.* anrrurryrrr 11AoeMKocrb Ar4crJnwrv\br cocraBJrrer 6 sa.rerubD( e,4rlHt4utt. 216 qacoB.
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AI4CIII4IIJII,IHbI

Mnoxrecrsa
oro6paxeHrzt

1.1.llousrze MHoxecrBa, crroco
llo4rraHoNecrna. CpranHenrre MuoxecrB.
l'2' onepaquz HaA MHolKecrBaMr4. [uarpanrrrarr 3finepa-Benua.
IvIp ttlggg"u rrano xe c'rn. Aexapro B o rrp o r43 B eAe'rr e MH o x e crB

OrHoureHzs 2.1, flousrve orHorueHzr.
3ArAHLrfl" onepaqrzu ua4 6zuapnmrz orHolreHr{sMr4. o60arHrre

2.3. otnorueHr4r gK'r4BaJreHT'ocrv. Knaccrr gKBrrBaJIeHTHocrI4 14 r,rxcnoftcrsa. @aKrop-tvruo)KecrBo. Cvcreua pa3rurrHbrx
rlpeAcraBrzreuefi. oTnoureHzf, rroprrKa. vnopx40ueHHbre, nuuefiuo_

n.oprAoqeHHbre r,I qacTr4qHo_ qEHHbIC MHO)I(ECTBA.
A.me6pa JrorrlKa 3. 1 Anre6pa BbrcKa3brBaHt4fi

HAn BbrcK€l3blBaHurflMkr, (Doprraylrr anre6prr BbrcKa3r,TBal{lTfi

crrHTe3a, 3araqa aHurrr3a Lr 3a1alra yrrpouleHu.f, pKC.
OAnop agp.rAHrlff z Mrroropil3p_,rAurrfi 4e oravnrrft cyuvraroo.

3ueueHrrr
xoruSnHaropHoro
aHanu3a

4. 1 . KnaccuSnxa1rux roru6aEaropHrrx
ocFIoBHr,IX TI4rIoB. OcHoeHbIe npaBlrila
5sl!6ugq.rq)Hrre xoufrrzrypauzz:

3alaq v xapaKTepkrcTlrKa Lrx
xou6anaropr4Kr{. OcroeHrre

eIIeHI,It, coqeTaHlzt,



correraHzr, rrepecraHoBrrr. paz6ueuus. MeroA eKmoqeHuft 14

ucr<lroqeunff.
4.2. Bznoiu Huoroua, 6znolrzalrurre xoss$rzqraeHrbr,
TpeyfonbHzrc l- Iacrar.s. MeroA nxffo.{eHufi u ucxffo.{eHr4ft .

Teopun rpa$on 5.1. OcHosHrre orpeAeneHrr{: .pa$@
uo4rpa$. Cnoco6rr 3a1atrls.. CreueHz Beprrrr4H. Teopeua
3finepa o cyMMe creneHeft. llyrl, npocroft nyrb, rlenb, KoHryp,
rII{Kn. Cnggnoctr, cLrlrbHafl. cBt3Hocrb..

5.3. 3filepoeu u raMr.rJrbroHoBbr rpa$rr. Heo6xo4uvrre u
AOCTarOqHbre ycnoBr4 x. 3a4ava IIoucKa faMrzJrbroHoBa rlr4Kna B
rpa@e. [ny4orrrnue rpa$rr.
5'4' oc:roerr rpasa. Haaveur'raft ocron. ceotcrsa repeBbeB,
[ucxpernrre sKcrpeMilrbHbre 3aAavu. Anroprrr nru*o* neHutr
MrzHrrMaJrbHoro ocHoBHoro AepeBa. Anropurna [efiro.rpu
HaxoxAeur4.rr AepeBa rpar.raftuux paccroxuafi. Alropzru
@nofi 4a Hax o )KAeHr{fl Marprzrlbr rp aruarZrnprx p accro.fl nufi .

Sneueurrr Teopvlz
KOAlrpoBaHr.rt

6.1. Ko4apoBa.Hr4e KaK crrocoo rpea@
Ko4zponaHr're r{ AeKoArrpoBaHrre, AnrpanzrHoe KoAr4poBaHr4e.

[ocrarovHrrfi [pr43Har( ssar4^auofi on"oarur.ro.rn,
a:rn anzruofo KoArrpoBaHr4rr
6.2.OnrutvtaJrbHoe KOArrpoBaHr{e. flouexoycrofiqzsoe
Kolr4poBaHrre. Ko4uponauue c [cnpaBJreHr,reM oruz6ox.
Knaccusarcaqu:-q ou'6or(. B osMorrHo crb rrclp aB JreHrz-f, o rua 6 o r

4. feuepaqvn pasverqenzft.
5. Brrquclenue qtrcila co.rerauzfi.
6. lloc'rpoeHue ra6nzqtl r4crr{Huoorr.r.
7. llloc'rpoerure C[H@ u CKHO.
8. J[4ccle4onanrze cr{creMbr dlynnqzft Ha rroJrHory.
9. iMnpzrr,rusaqza 6ynenrrx dlyur<qufi MeroAoM napr Kapuo.
10. I{axrutAeHlze ocroBa MzHIzMaJIbHofo Be,ca no -.op"iry llprznaa-KpacKaJra.
I 1. PacxpacKa BeprrrrH rpafra,
72, finy nonmrsre lpaSrr.
1 3. If axo>rAeHr4e rparvaft urux MaprrpyroB no anroprzrMy oop.qa-EennMaHa.
14. Haxorr4eHue Kparrrai.tuux MaprxpyroB no aJrroprzrnry {efixcrpu.
15. I{axo>nreHrde srznepona ur4KJra B Heopr4eHTVpoBaHHoM rpa$e.
16. llocrpoeHrle KoAa, 6nusxoro K orrrr4MailbHoMy. Arropurna (DaHo.
17. Ko4rapoBaHpre uo Xa$(puany.
1 8. llocrpoenue 6uuapHoro KoAa fpex.

Co4epxauue upa KTrrqecKux zalrrrufi,
1. OnepaqkrLr Har, MHoII(ecrBaMLI. [raarpaurrarr 3finepa-Benna. Vnporqenae

I{aA MHO}I(eCTBaMIz C VCIIOJIb3oBaI{I4eM oOHOBIILIX TO)I(A9OTB anre6prr MHo)KecTB.
2. Onepaqrrkr Har, HeqerKI4MIr MHolr(ecrrlaMr4 v Lrx cnoficrna, Onpe4ereuue

MelKAy HerreTKrIMr.r MHO)r(ecTBaMH.

errpaxeHufi

paccrolnufr



3' {exaproBo npokI3BeAel{ue MHo}I(ecrB. Buuapuue orr{olreur4rr. 3anucr 6uuapHrrx
orsornenati c rloMolqblo cl]ellrIaJlrsoft vrareMarrrqecroft cuMeorr4rrz, Orpe4eleuue cuoftcre
6unapurx orHoIueHI'Iituuxnpl4HaAne)KHocra K crrerlr4aJrbHbrM Tr4rraM 6uuapurtx orsoruesuft,4' He'rerKue orHollreHzs. onepaqllu HaA HelrerKrrMr4 orHorrreHr{rruu. Konrno3r4rlr4r.i
HeqerKIrx ornoruenzfi. onpe4eneuae csofic;rn HerrerKI4x ornoueuzfi v vx rrpuHaArrelruocrlr r(
cneullaJrbHblM HerIeT'KI,IM OTHOIITeHI4SM.

5' flpanuna cyMMbI I{ [polr3Be nennfl..llpzuqzn BKJrrorreHr4-f, u r4cKrroqeuz.s. pa3xae rrJe'urr Lr
rlepecraHoBr<Ia. Co'reraHz-s. Bzuoa,{ Htrorona. Cnoftcrea 6zHolrvanrulrx xoeSSr4rIr4eHToB.6' Onepaqzl.r HaA Bblcl(a3blBaHtrflMrr. Oopiuynu anre6prr errcxa;rmaurafr, 1'a6luqrrIzcrI4HHocrIr' 3xeznanerlTHocrb Qopuyn. OcnoeHrre sKBrzBaJreHTHocrr.{. flptttrqau
4noft crnenHocrr4. Pansocprlr,Htre npeo6pa3 oB aH rx (p opuyn,

7. Ta6rIE'rHoe v aFIarI'ITI4qecKoe 3ar,alue-6yrenrrx rpynxqrifi. pearu:aqur 
Qyuxqufr

Soprvrynarrara. llpe4ctauenze tpyuxquft CI:HO u CKHO. Baxcnefiurae 3aMKHyrbre Krracc'r6ylenux r[ynxqufi. llomznou xeranrzua. @ynr<quoHanbHa.fl nonHora. llponepxa rroJrr]orbr,
Kprzrepuft llo cra S y uxquo nanr,uoft rro JrH orbr,

10' MerpuLIecKIzIs xapaKTepl{cruKLr rpra0a. orpe4ereuue rleHrpa, papvyca, Aprar4erpa,
MeAr4alrbr rp afr a. P eruenu e Mr4 HLr M aKcHbrx 3 alilq p a3M eqeHrr s.

11' lloctrol(I4Mocrb I{ cB"f,sHocrb. onpe4eneuue r(oMrroHeHT sBs3Hocra Heoprpa6on rz
cr4 JrbHbx KoMloHeHT oprpacp on.

12' ,{epenr.a: ocHoBHbIe IIoHtrLIs. flocrpoenue ocroBHbrx ,4epeBbeB rpar}a c
rrcnoJlb3oBaHlzeM nol{cKa n rny6zuy Lr mupzrHy. Anroparurr Kpacr aJra Lr llprarraa ,rortporn""
xparuafiruero ocroBa B3BeIITeHI{oro rpa0a. 3aAa.{z onpeAeneH Lrfl Kparqaiiruzx ocroBoB B
TorroJrofr{qe cKoM rlp o eKTr4p O BA]Hilpr.

1.3. llocrpoe'r4e Marprq OyH,qanre'TaJrbribrx rlrrKnoB r{ pa3pe3oB rpaQa,.
14' O6xoarr rparpa. onpe4eleuze sfireponrrx u faMrzJrr,ToHoBr,rx ur4r(noB rpa6a b,Irclorlb3oBaELre I.aHIJbIX 3aAaq B rlpIrJlor(eHrz.ux. Peruenze 3a1arilr KoM14lrBorr(epa H efo

npr4Krr44Fro e 3HarreHue.

15' AnropurMbl pacKpacnu rpa0a, Peruenue npr4KJraAHbrx 3aAaq, cBo/I.f,r.rlr4xcrr K 3anaqe o
pacKpacKe.

16' onpe4eJleHlze rcparuafinrnx uyreft n rpa0ax. Peureuue 3araq Ha rrcrorrb3oBaHr{e
Eurropr4rMon {efixcrprr, OopAa u (Dnoft4a.

17' Anropzru (Dopga-oam<epcona o[pe)neneHr.rf, MaKczMaJrbHofo rroroKa n rpaHcnopruofr
CCTII.

18' C)nran'ranrnoe KOAI4poBaHue. lloltexoycroriqusoe KoAr4poBaHrze. Ito4raponauze c
acrrpaBneHzenr onra6or. Klacczdlaxaqza oruu(jox.

9. OcuosHrre noltrrus. Teopw rpa$on. Tzntr
npeAcraBneHpre rpa$on. Onepaquz Hari, rpa$anau.
gneKTplrqe cKLrX V KOMMyTaTIZOHHbX CXeM.

rpaQon. llo4rpa$rr. MarpuuHoe
llocrpoeuze rpaSonrrx uoAeleft

IIOIXOA
3AAAq v

5. OEPA3OBATEJIbHbIE TEXHOJIO|trII4
Irp" IIpoBeAeHI{II JIeKIII{oIrubrx 3,auflrufi rprrMeH.rrercf, r<laccrzqecxzfi

rperloAHeceuw. yrc6Horo MareprraJra, lpeArtonafarouzfi npo6neuuyrc rocraHoBKy
llepexoA K paccMoTpeHrrro MeTOIOB rzx perreHr4r.

Percoueudyemcfl: ZcnomsonaHlre MyJlbrrnlre4nfiHux rtpe3eHTarlzfi no prAy reM Bo BpeM,
'rrexqIafi' llpeseuraunx ro3Bor.f,er xoporrro r4nnrocrpr{poBarb JrerflIrrro, AeMor-rcrprrpoBarE
IIoBgAeHI{e Syuxqufi, Bp3yanrBupoBarb MeroA rlocrpoeHr4.f, noBepxHocrefi v r.L. B reqesae
JIeKIII{II npefrolaBarenb IIOCTOTIIHO Beler Ar4anor co cryAeHTaMr.r, 3alaBafl. u orBeqafl Ha
Borrpocbr.

rrpu IIpoBeAeHIrIrt na6oparopHoro rrpaKTr{KyMa ueo6xo4unro co3Aarb ycnoBrrr 21nfl
\{aKcI4MaJIbHo caMocro-f,TerbHofo BbltroJrHenux la6oparopHbrx pa6or. flosrouy [pl,t npoBe AeHur4
rra6oparopHoro 3 aHsrrls rtpenoAaB areJrro p eKo]\4eHAyerc, :



1' flponer:u'I sKcrlpecc-orpoc (ycrHo LrjrLr B recronofi tpoprrne) ,,o reoperr4qecKoMy Marepr{any,
^ secl6xo4r{MoMy nJr-fl BbrnoJrHeHr{rr pa6orrr (c oqeuKot).' 

/ -- - --r-^^^ -

2' flponeprlTb rIJIaHbr BbIrIoJrHeHI4, na6oparopHbrx pa6or, [oAroroBJrenHrrfi cryAeHToM 4orr,ra (coqeuroft).
3. oqeuz:rr pa6ory cryAe'Ta n ra6oparo phu: vlolyqeHHbre r4M AaHHbre (oqerrxa/.
4. Iponeprrrb r4BbroraBr4Tb orIeHKy 3a orqer.

Jltolas ua6oparopnax pa6otaAoJrxHa ,rKJrroqarb rny6oryro caMocro.flreJrbHyro npopa6orxyTeopeTrlgecKolo Marepvura' I'I3yqeHVe MeTOAI4K rIpoBeAeHI4t I{ [naHrrpoBanr4e gKcrrepr4MeHTa,
o cB o eHrre r{3Mepr4TeJrbubrx cpoAcrB, o 6pa6or.rcy
llpu eroru qacrb pa6or Molxer ue noczm o6.q
cirMocrorrenruoff pa6orrr lo Kypcy. B pflL
AononHIzreJIbHbIMI4 SneMeHTaMlr HayqHbD( IzccneAol,a]Hvrit, Koropble uorpe6yror yrny6neHnorzcaMocrorrenruofi npopa6otr<u reoperr4rrecKoro Marepuana.

6. OIIEHOqHbIE CPEACTB A TIIfl TEKYIIIETO KOHTP O JIII YCIIEBAEMO CTI,I,
rrP o ME)(vr o qH orZ ar rn c rArII4 pr rr o I,IT orAM o cB o E HutrAr4c rlu11JrrrHhr rr
YTIEEHO.METOAI'T qE CKOE OEE CIIETIEHI4E CAMO CT oqTEIbHorZ pan o rrr
CTYNEHTOB

ceuecrp 1:
a) npuruepHbre 3aAaHur/noupocr,r
1. Orrpe4eneHrne sfinepoBa rlrlxJra,

noro ryraQon (6es AoKa3areJrbcrna).
2' o',ucarur4e peKypcr'B'o.o *opr4TMa locrpoeHr4r sfinepona rlr4Kna.
3. ouzcaHr're aJrroprrrua r{eftr<crpbr HaxoxAeHr{{ Mr4HrrManbHoro

ro repearrecrarlurr (ravery):
eftlepona rpa$a. Teopenra Ofinepa Anfl oprzeHrr{poBaH_

IryTr4 MelKAy IByMf,

Mr4Hr.IManbHofo nyTlz B

TIP OI43BO JIbH'IMI4 B EPIII4 HAMI{ B HA.PY}KEHHOM OPI4 EHTIZPOB AHHOM rP Afr E.4" Orucauue anfopr4rMa Oop4a llelnrraaHa Haxox,{eHr4.fl
B3BerrreHHoM opveHTr.rpoBaHHoM rpa(f e.

5. Onpe4eJreHlre opr{eHrr4poBaHHoro AepeBa, Jreca.
opr{eHTrlpor}aHHof o cBf,3Horo rpaS a.

6. Onpe4enenus. Kopur, rroroMKa Beprrrr4Hbr,
opr.reHTXzporlaHHoro AepeBa.

7. Onpe4eJreHrie Bbtcorbr
opr{eHTr4por}aHHoro AepeBa, BbrcoTbr
opae HTr4poBaHHOf O lepeBa v.

r{ro Hagrrsaercfl. ocroBHr,rM AepeBoM

rrpeAKa BeplrLIHbr, Jrr4 cTa. KVCTa

opr4eHTr4poBaHHoro AepeBa, uy6rzHrr BepmuHbr v
Beplrr{Hr,r opr4eHTr4poBaHHOfO AepeBa v, ypoBH_S BeprrrrrHr,r

6znapurru, Karoe 6rauapuoe
8. Kaxoe opr4eHTr{poBaHrroe AepeBo Ha3brBaerc,

oprzeFlTr{p oB aHHO e AepeB o Ha3brB aeTc, fro JlHbrrvt.
9' onzcaul4e anropI4Ttra Kpacrana [ocrpoe'r4s.M,r'vrMaJrbHoro ocroBHofo AepeBa.10' .{ro uagrreaerc.fi uI{KJroMarLIqecKr4M r{r.rcJroM rpafra G. rlenry paBHo KoJrr4qecrBo(fyn4ar'renrarlbHr,Ix qI'IKJIoB rpa@a G(T, E) npz rrro6ooa 6"nr"pouuHHoM ocroBHoM .qepeBe z :(V, E').

Mocrofl TeJrrnoft pa6oru cryAeHTa :

na rpa$a. Teopeva 3finepa Ar.s opreHrr4poBaH_

crpoeHrrr sfinepona rlrrKna.
oxAeHr{{ Mr.rHr4MaJrbHOro nyTr4 Me}r(Ay IByM.sTIP OI4 3BO JIbHbIMII B EPIIII4HAMI4 B HA|PYI(EHHOM OPI4EHTI4P OB AHHOM rP AS E.4' onuca*ue aJIroprITMa oop4a BennuaHa HaxoxAeHLrs Mr4Hr.rMaJrbHofo rryrrr BB3BerrreHHoM oprreHTr4poBannoM rpa$e.

5' onpe4eJleHl.e opuel{Tr4poBaH'oro AepeBa, reca. gro Ha3brBaercs ocroBHbrM AepeBoMopv eHTr,rpoBaHHofo cB.f,3noro rpafl a.



6' onpe4eJrer{Llf, KopHt' [oroMKa Beprrrr4Hbr, [peAKa Beprxrr'br, JrLrcra)
opr,reHTr.rpoB aHHOTO Aep eB a.

KycTa

opr4eHTr4pOBaHHOf O AepeBa v.
8. Karoe opr{eHTrzpoBaHHoe AepeBo Ha3brBaerc_fl

opil eHTr{p oBaHHO e .4epeB o Ha3bIB aeTCfl no JrHbrM.
6unapurrtr. Kaxoe 6uHapHoe

9' onzcasue anropl{TMa l(pacrana [ocrpoeHr{fl Mr4Hr4MrrJrbHoro ocroBHofo AepeBa.ll0' .{ro nagrrsaerc ' IIrIKnoMarrIqecKrrM qrrcJroM rpaSa G. rlerr,ry paBHo KorrzqecrBo
SyH4arr'renraJlbHblx tII{KJroB rpa0a G(T, E) upz ruo6ona (puxczponauHoM ocroBHoM AepeB e T :([/, E').

7. c)npe4eJreHr4e rlbrcorbr opr4eHTrrpoBaHHofo AepeBa,
opI4eHTI'Ip oBaHHoro Aep eBa, Bblcorbl Beplrr,nr{bl opr4 eHTr4poB aH'oro

rlpeAJrararor c s. 3a4aqv no up ofi 4eHHbrM TeMaM.

u B== {2,3,4,7,8} . Hafttu

fny0r4Hbr Beprur4Hbr v
AepeBa v, ypoBHf, Beprur4Hbr

unSoplraquefiu 6oxc c 8-ro orcexauv. Cxonrxo
r4Mero[Ir4xc_f,, 6) 5-ro p.r4cKaMLr z3 rzMero[Iuxcs?

ceuecrp 4:
a) nornpocrr peftruur-KoHTpors:
Ha peftrzur-KouTponb cryAeHTaM

Bapvaumr sa2Launit:
peftruHr-lcour.po"nr j\b I

l. flanuMHo]KecrBa A: {I,3,5,7)
Av B, Art B, A\ B, B\ A, AM

2. fltm MHo)KecrBa B sagauux I 
'afiru 

Bce ero rroAMHoxecrBa.
3. [oxasar6 paBeHcrBa:

(AM)LC = AL(BLC) , (rt\ (B n C) = (A\ B) u (A\ C) .
Haprzconatb A'arpaMMrr Breuna, vHTeplperr,rpyroque AoKa3aHHbre paBeHcrBa.4' r4tteetcs Murepvs' 5 pa:nzunrrx IIBeroB. cxonrxo pa3nuqHbx rpexrroJrocurrx $naronMO)IIHO COSAaTT ?

5' ?Iueercx 12 pastmtlHblx AI4cKer' crormro cnoco6os 3arronHeHr{r r<opo6xu An.f, ArrcKer c6-ro orcexaMrr' ecJIIzI n r<opo6xy MbI yKJraAbrnaeru a) 6 4zcrer v3 r{Merou vrxcg,6) 4 4zcxeru u:rrMeron:r,xcr ? (pacnonolKeHr4e ALrcKer n r<opo6re cyqecrBeHHo).

6. {aurr MHor(ecrBa A= {2,3,4,6} z B:{ 1,2,4,7 ,g} . Haftru
Av B, Art B, A\ B, B\ A, ALB .

7, finx MHoxec'rBa B zagarux 6 .'aiaru Bce ero froAM'ox(ecrBa.
8. [oxasarb paBeHcrBa:

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

Hapuconarr ALIarpaMMbr BreHua, I.HTepnperr4pyroqr4e.qoKa3aHHbre paBeHcrBa.

peftrnnr-rcourpolr Nb 2
9' zrraeercr 5 pa:luvHblx rluceM, 8 paslzrvnbrx KoHBeproB rir 6 pa:rutuurx MapoK. cro*rco

BapI4aHT'OB 3arIaKoBKI4 flrrceM rlo oAHOMy B KOH.Bepr, [poMapKVpOeaHHrrrU oruofi rr3 r{Meroulr4xcfluapoN?
10. Llrvreercn 16 pa:lz.ruhrx ALrcKoB o

cuoco6oe HarroJrHeHlrs 6olcca a) g-rc [r4clraMarprl
(pacnonoxceHrre Ar4cKos n 6oKce cyrqecrnenno).

11. 'Hafttu o6nacu orpeAeJreHzr, c'6nacrr suaveuufi, R-r, R.R, R.R-I, R-r.R AnsorHolrreHlr{R:{<x,y>l x,y€Duxfy<0},r4eD-ruHoxecrno4eficru4TeJrbHbxr{nceJr.
12. 6.Haft'm o6nacrr onpeAeJreHun, o6nacu,suaveu"fi, R-t, RR, R.Ri R iR;""

orHorrreHrrr ,R:{<x, y>l x, y e f_n12, nl2] uy Z sin x}.13" 7. [oxazarb, qro 4rr" nro6u*6unapuix orHorue'zfi
(Rr U R")-' : Rr-rU Rr-r



14. 8. [oxasarb, qro ecJrr4 oruorlreHr.rs R,
OTHOIIICHTH:

u R2 peQnercrrBHbr, ro peQnercr.rBHbr rr

R1 U R2, R1 ll R2, R1-1, R1 . R2
15' 9' Ha MHolKecrBax N ra NxN orpeAeirrzM Rn, cre4yroquu o6pa^:oru: (a,b) e R, <+(a-b) 4enzrcs.Ham (m>0). {oxasarr, uro R, r^"o".r.r o""o-a""eM sKBr4BiureHT'ocrr4.16, r0.Lrz ropoAaAn ropolB ne71er5 4opor, arr3 ropoAaB n ropo4 c-44oporn.

Cxolrxo nyreft npoxoAsruux vepes B, Be.4er zs A n C?

pefiruur-lcourpo"rrr J\b 3
17 ' Ll. B 6u6ttloreKe 5 yue6nzrorB reoMerp nu, 7 -rpr.rfoHoMe rpvrv, 4- apre6pu.Cxolrxo noJIHbx KoMrIneKTon yue6uuroB MoxHo cocranum? (Bce erseuronp", cqr4Tarorcrr

pa3ru.rHbrMr4).

10 ogzuaxoBbrx Moner rro AByM r<aplraHau?
10 oAuHaroBrx MoHer rro rpcM KapMaHaM TaK,

Hofi $opuynoft

2l' llocrpoz* cAHo (fyHrqzu, garaHnoft cron6qovr gna.reuvfi
.f (x,y,z) = (1,1,0,1,0,0,1,0).

22. llocrpourr froJrHHoM Xera-nruua 4nx Syur quu us n. 20
23. llo vcxo.quoit uarpzqe cMexHocr M [ocrpor.rrb qeprex rpaea, cocraBr.rrb

Marpr{{y r{rJrIr{AeHTH oct^ H ra crrr4coK pe6ep.
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6) ercr auenaqr{oHHbre Borrpocbr rro AlrcqulJrr{He :
1. Onpe4eneHr{.fl MHo}r(ecrB4 rrycroro MHoxesrBa.

3AI.AHLrst MHOXe0TB.
KnaHroprr. llo4unoxecrna. Cnoco6n

2. Ko.neqsrre z 6ecroHeqHbre MHoxrecrBa. Morquocrs MHolr(ecrBa.
3 . Ouepaq rru HaL MHolKecrBaM u. [uarp arvtnarr B euua.
4' flenaproBo npou3Be.qeHrle MHo]KecrB, .4eKaproB KBaApar rrporr3BonbHoro MHoxrecrBa.Ilpunecrz [pI.MepbI' 3anucatn @oplrylu, Bblp'Karoque qrrcJro sJreMeHToB AeKaproBarrporfi B eAeHLrfl. 14 AeKapToB a r(B aAp aTa.
5' lloH'srve o6 oro6paxerll4l4. o6pa^:u u npoo6pasbr rr vx csoficrsa. ocuoeurre Tr4rrbroro6paxreurutfi' Kouloszutzx oro6paxeuzff. AccoquarzBHocrb KoMrro3r4rlr[r. KounosuqnroAHolu{IrHbIX otoSpaNeHzft. o6parzuoctr 14 oAHocropoHHrr o6parrznroc6. Kprzrepzu

o 6p aruuo crr{ 14 oAHo cropouneft o 6p arrauoc.rz.
6' MnoroltecrHbre orHolrreHlzx. Eynenu oleparlr4r{ HaA oruor[ elnflMvr. Eynena anre6paorHonrenzfi. Eynenrr MarpI4It:bI 14 orHolrreHLrs. LnaKoHerrHbIX MHox(ecraBax.
7 ' Eznapurre orHolrreHl4-tr. cnoftc:rea 6vuapHrrx ornoureurafi: pe6nexcrzeHocrb,

cuMMeTpr4rrFlocTb, aHTI{CI,TMM.TpIZTIHOCT', -rpaH3Uil'BHO CTb.



8' OruoueHl{f, sKBIzBaJIeHTHocrI4. Krraccrr sKBr.rBaJreHTHocrr,r pr vrx cnoftcrna. (Darrop-
MHOII(ecrEo' orHorue]Hufl nopflrxa. Ynop.a4oqeHHbre, mrueftHo-ynopf,AoqeHHbre ra qacrr4rrHo-
yn op.rrAoqeHHbre MHO)KeCTB a.

9. BHcxa3brB aHr4.fl r.r o''epaqu v Hanr{r{Mr4. T a6 ,,wJar,rcrrrHHocrr4.
10' ooprvrynrr aare6pu BblcKa3blBituzft. Pasuocr'rJrbHocrr Sopnayn. Teopel,ra opaBnocrrJl;noft uo4craHoBxe.
I 1' PasHoclarurre upeo6pa3oBarlI4,I Sopnayn. oc,ronnrre paBHocrzJrbgocrrr.

i? Jlenrua o qrrcire crroB cJroB Anr4Hbr m n ansan vrce y,r 6yrcn.
lJ.

T4,
n5.

16.
11t. I.

Am'opzrlrrr n oPMbI'

18.

19.
KoHbroHKTr.rnnofi uopua*nofi (popue. nHofi

20. llonnrre cr4creMbr $yuxqzft. llpzueprr rroJrH'rx crrcreM syuxqufi (c
AoKa3 areJrbcrBoM nonuorrr).

2r. 3arvrnnyrrre KJraccbr syur<{ufi a*e6prr Jrorr4Kr4.22' Knaccrr SyHxrlzfi, coxpaHtlonlax HoJrb r4 eArrHr{qy. Teopelru o 3aMKHyrocrlr
KJIaccoB Pe ra P1. Teoperraa o Synrquu He coxpaH.sroruefi HoJrb. Teopeva o SyHxquz, necoxpaHrrotqefi e4zuzuv.

23" Knacccanao4noftcrBeHHbrx@yHrqzfi. Teoperraa o 3aMKHyrocrr4 KJracca S. Teopeuao HecaMo.4nofi crseHHoft (pynr<qnz.
24. Klacc MoHoroHHbrx

HeMoHoroHuoft $yuxqzu.
(pyurcqvfi. 'Ieopeua o 3aMKHyrocrr4 Krracc M. Teopevra o

25' llonzuoira xeranrnua' Teopenaa o [peAcraB rre'r4nQyHrcrlzz B Br,rAe rronrzHoMaXerarr una.
26. Klacc nnneftnrx Synxqufi.

nelznefiHoft Syurqun.
Teopenra o 3aMKHyrocrr4 KJracc L. Teoperraa o

27. Teopeua llocra o syrucrluo'arr,sofi rroJrHore anreOpu Jrorr,rKrr.28' flepectaHoBKI4 I'I noAcraHoBIca. (Doprr,ryn a rnflBbrqr4creH' fl.rrvcra,,epecraHoBoK.29. Pa:uerqenzr. (Doprr,ryna AnflBbrrrr{cJreHr' fl ."vcilapaslreqeHzfi.
30' co'rerauvs. oopnayna Ar-q B6rqt4 c 

're'Lrs.."vcilacoqeraHzfi.3lf . Pas6ue*us. ooprr,ryna Ao" BbrrrrcJre'V.tr qucilapaz6neyuit.
32. Mero4 BKJrroqeHr4ft rz zcxnroqeuuir.
tu' 

,,-.- 
ongeaeneuvx rpaQoB,I4x flpeAcraBJreHvr. Marpraqrr cMexHocrr4 uuut\urewJuir.

IzlsouopQusna rpa$on.
34. flpocrefturue rrzfibr rpa$on: rroJrHbre, AByAonbHbre, peryrspHrre u 4p.ou epawLr

o 6r e4zu eur4.f, , c o eAIz H e:a:a fl ., Aorr onH eHlz.f, .
35 . Maprupyrbr, rlerr[, npocrbre rlelu, qr{KJrbr. Ce.sgHocrr rpaQa.
36,. Teopenaa o qr4cre pe6ep n rpa$e r4 ee cneAcrBr{e.
37. 3fineponrr rpa{rr. Jlelrua o cyrqecru,)Balkrurlr4Kna n rpaQe.
38. Teoper'ra o neo6xoArzMbrx 14 AocraroqHbx ycnoBz_ax rpa0a 6rnr efirepoBbrM.
39. llocrpoeuze eftnepoBa rIr{KJra (alroprzru Onepz).
40' oprpa$rr. opn'rap'rpyrbr , opqenn, opqvKnrr. ce.ss'ocrr oprpaQon. Teoperr,ra 4rxsftneponrrx oprpa(fon.
41. farraunrroHoBbr rpa$u. Teopel.ra flupaxa.
42. [e.penss. v Lrx ceoficrna. ocionnoe gepeBo, rlrzKnr4rrecK uit panrrpasa.
43. Pas*etwrcrlee M'o)r(ecrBo, pa3pe3, Mocr. Alropzru Kpacr<ana.



44'rrtocxue I4 rnaHapurre rpa0rr. foveouop$uocrr rpa6on.TeopeMbr o ueo6xoAuMbrx r.r
AocraroqHbrx ycnoBlrrx [naHapHocrz rpafr on.

45' lfeoperta 3finepa o coorHollreHl4rr rrrrcJra rpanefi, pe6ep rr Beprulrn n rpa(fe. Eeo6o6rueHue

Ha HecB.rr3rmre rpa$rr.
46' lleopenarr o cnoftcrBax rlJlauapurx rpa$oB: qr{cJre pe6ep, crerreHrr Beprrrr4H.
47 'r'acrcpacKa BepIrII4n n rpa@e. xportaaiz, eroo" 

"".rro. 
pacr<pacxa npocrefiuurx rr4rroB

rpaSon.
48' 'lleopen'ra o pacKpacKe npol{3BoJlbHoFo rpafra. Teopeua o pacKpacKe rnaHapHoro rpa6a.
z[ 9. HaxoNAe'r,re xpoMarr4 rrecKof o rilrcilaAJ'f, rrpor43B oJrbHoro rp a(p a.
5 0. Anroprzru [efixcrpu.
51' onpe4eJIeHI'Ie rloroKa B cerl'I. llpocloe ceqeHr4e 14 BeJrr4qrrHa ero rroroKa. TeoperuaooPAa,

(>a-rrrepcoua.

52. AnopurM HaxoxAeHr4r MaKcr.rMaJrbrroro noroKa B cerr{.
5 3 .,A.u(p anzrHo e KoArrp oB aHr4 e. oAnosna.rHo crb KoArrp oBa'"s.
54. Csoficrno npe(fzrcca. Teopeua.
55' FJlerpuezaJlbHoe pa3nox(eHlze KoAoB B cxeMe KoAr4poBaHzx. ArropurM rrpoBepKr{

KOAr{poBaHus, Ha oAHO3HarrHocTb.
5 6. HepaneHcrBo Maxirarznasa. Teopevra,
57' Teopeua o cylqecrBoBaHl.u B3arIMHo orHo3HaqHoro KoAr4po BaHnfl.,o6na4aroqero

cnoficrsoNa npe$zrcca.
58. llonsrze o KoAax c Mr4r'rMaJrrHoft ras6rrroqHocrbro.
59. [epeno B3ar4MHo oAFro3'aq'oro KoAr4po Ba'v's.,n oleparlurr Ha HeM.
60. HacrrrqeuHoe r4 rrpr{BeAeHHoe KoAoBtbre AepeBbr.
61. AnropurM rrocrpoeHr{{ KoAa c MrrHr{MaJrr'oft zs6rrroqHocrbro.

n) nonpocu AJrfl caMocrorrre.rrruofi pa6orrr:
1. Cuoco6u 3analzrrMHox(ecrB.
2. C)cHonurre oneparlr4r{ HaA MHo}KecrBaMr4.

onepaquft HaA MHolr(ecrBaMla.
,{uarpaurran 3finepa-Beuua. Csoftcrna

3. llou.qrae p,as6ueuuxrz rroKpbrrr4, MHo)r(ecrBa.
4' oupe4eleH'e rlp.{Moro npolr3Be ne'Lrs. M'oxecrB, Brr.rzcreH'e MorrlHocrr4 rrp.f,Mofo[POI{38 EAEHI4.f, KO HEqI{bIX MHOX(CCTN. MOTqFIO CTI{ KOTOPbIX II3B ECTHbI.5' llousrue 6zuapuoro oruoureHz.fl. llpurrreprr 6zuapHrx ornorrrenzft, AnropzrvrrrocTpoeHrlr MaTplrrlbr oTHorrreHr4s
6' Karze orHorIreHI'Lr Ha3EIBaror pe(pnexcr4BHbrMrr, cr4MMerpr4qHbrMr4 lr rpaH3r4Tr4BHbrMrz.

o co 6 enno c''r{ Marpr4 ubr orHorrreH uit 0ttx raKr4x orno'reHrEft .

7 ' llonstze olHorlreHrr.f, gKBIzBaJIeHTHocrr4. llpranaepu orHorrreHr4ft grceunanenrnocrz. r{ro
Ha36lBaerc{ KJIaccoM gKBIzBaJIeHTHocTLI' cracreuofi KJIaccoB gKBIzBaJreHTHocrr4. Cnoficrna KJraccoB
9KBI{BAJIEHTIJOCTI4,

8. llousrve orHorrreHr4s rroprAKa. rlpu^,reprr orHorueHr4ft nopx,xa.9' rlonsrve 3aMbIKaHI4t or'olrla""t. A.o.opr{TM TpaH3rrrrrBHoro 3aMbrKa'rrfl. (anropu:'r,rYopuanna).
21' llou'srze alre6prr JIofI4KI{, Synnquz anre6prr Jrorr4xrr. llpanvra locrpoeHr4x ra6nzqrrkrcrrzrruocrrr 14 KaprEr I(apno.
22' fr<>rtstue Soprraynrr anre6pu JIorIrKIr. YHapHr,re u 6uuapwste rof[qecKr.re oneparlr4rr,llpuopurer JroruqecKr,rx onepaqnfi .

23' lloHgu4e eJleMeHrapuofi AI43broHKIIIzu (xonrronxqzz) Qoprr,ryn, Ar4sbroHKrr'euofi zKoHbroHr(Trrnnoft nopuanrHoft Qopnaofi .

24. flc>wswre Cl[H@ (CKHO). Teoperr.ra o cyuecrBoBaHvrptCAH@ (CKHO).25. A*opr{rMEr nocrpoe'r.ra c{Ho (cK.H6) no:ra6nnqe rzcrr4HHocrr4.



25. AnropzrM'r rronr{eHrr.f, coKparle'Hori [H@ (ItHo) ro Kapre Itapuo.
27 ' onpegeJleHze rpa(fa, cMe)I(HbIX pe6ep, .r.u,"ur* Beprur4H. qro os'a.raer Bbrpalr(eHrze"pe6po rrHrIlrAeHTHo nepuruHarr,r,,?

4liarpanair,r).

30' tlro Ha3brllaror Beprlrl4Hbr rpa(fa. llonsuae nonycrene HLr vcxoga,,u "[oriycreneur saxo4a" o rpa$a. llonsiue cBs3Horo rpaQa.31' [Iepeuvclrr4Te 3aAaHLrs. rpa$on. Kax $oprrar4pyrorc-fl MarprrqaIzHIII{AeHIIMit,tvnrpuga cMe)KHoorI4 Ans HeopueHTr4poBaHHofo Ia oprzeHTupoBaHHoro rpa6on.32' Karcue rpa0rr Ha3bIBaIor usonaopftuunz. llpznecrr{ anropr4TM cpaBHenzx rpa6on,
npeAcraBJIeHHbIX MarpI{IIaMI4 CMeXHOCTT4, Ha. npeAMer BburBJreHus. vxrso*op6"orr". 

:

33' llyrz AoporI4 B HeopveHt"po"a"to* (oprzeHrzponaunorvr) rpaQe: onpereneHr4eMaplxpyra' AnIrHbr Maprlpyra, MapmpyTa UI4I(JII4qecKoro, IIerII4, npocrofi qerv, qrrKJra, flpocroro
III4KJIA,

34' vro rloHI4Maerct roA o6xogolr rpa$a. onvcaHze zurropr4rMa o6xoAa rpaSa n rny6uuy,35' onpe4eJlel{I4e cB{3Horo HeoplreHTlrponaHHrrfi rpaQa. gro nasrmaercfl. xonanonesrorz

opoHHe cBr3uoro opr4eHrzpoBaHHofo rpaSa.
cBr3Hocrrz rpaQa.

3aAaHHoe Ha rpa$e. Csoftcrsa oruorrreHr4f,
Aocrrlnfl.IMocrr'r AJr-tr HeoprzeHTrrpoBaHHoro z oprreHTr4poBaHHoro rpa@on,

38' flonsrI4e orHoIIreHI'r-'llocrnK'IMocrr4 Ha MHoxecrBe KoMrroHeHT cr,rJrr,Hofr cessuocrz.39' 3alauue MarprIIIbI cBt3Hocrll [nfl Heopr4eHTr4poBaHHofo rpa6a, Marpr4rlbroAHocropoHHeft cesgHocrl'I AJI' oprreuTl'IpoBilHFro.o apu6u, Marpr4rlbr czrurofi cB-s3Hocrr. A'opr.reHTr4potB aHnoro rp aQ a,

40' Merpuqec*LIe xapaKTepl{crkrKr4 rparfon: olpeAeJre'r.re paccro-f,HLrr Me}r(.qy BeplrrzHaMr4vi Lr vi B cBs3HoM rpaQe, nI4aMerpa cBt3Hofo rpa0a, gKoqeHTpr4cr4Tera Beprxr{Hr,r v B cB.f,3HoM
rpa$ e, p alitry ca rp afr a, rleHrp anbHoft n epurzuu.

41' lIo*srl4e roqKLI coqne'eHl4.s, Mocra. ra 6nona. Kor4a BeprxrzHy rpa6a MoxHo crrvrarbroqxoft coq.[eHeHr4s. Kar<oe pe6po cqrzraerc, MocroM.
42. Hto Ha3ErBaerc.f, Beprrrr4HHofi z pe6epnofi cs.f,sHocruro rpa$a.
43' onpegeJre'I4e HeopI4eHTI4poBaHHofo AepeBa. r{ro ,r*ir"u'o, ooroBHBrM .qepeBoMHeopI4eHTI4poBaHHoro cB-[3Hofo rpafta. rlro Harrrsaercs HeopLreHTr4poBaHHbrM J]ecoM,rrpz oprarur3aqu[ BHeayArlTopHoft caMocroqre.rrr,nofi pa6orrr no raunoft Arzcurznnr4He.fipenoAaBarenro peKoMeHAyercr ]rcrroJrb3oBarb crreAyrou[e ee sopurr:
' florroroBKa I4 :Hanuca]Hlre pe0eparon, AoKJIaAoB, oqepKoB 14 Apyrr4x rrrrcbMeHHr,rx pa6orHa 3aAaHHbre TeMbr;
. rro;1foroBKa MyJrbrrrue4uftHtrx npeseuraqufi;

' BbIIroJIHeHrze AoMaIIrHI4x sanauufi palHoo6pasHoro xapaKTepa. 3ro - perrrgHr{e 3ana!I;no46op 14 IBr{eHrIe JII{TeparypHbIX I4croqHlrx:oB; no46op r{nnrocrparrzBHoro Lr orrnca.reJrbHoroMarepvana fro orAenbr{brM pa3AenaM Kypca B cerTrr Zurepnlr:
O B'IITOJIHEHVIE IIHAI4BITAY€}II'HbIX SAkAN]"ft* HAIIPABJIEHH'IX HA

O AM O CTO gTE JI bH O CTII TI LIHLII].V AT UFi.,T, LIU AUB 14 AYANb H O E 3 AAAHVI€ M O )K ET
cTyIeHT, TaK rr qacTb cryAeHTOB rpynllbr;

pa3Br.rrr.re y cryAeHToB
nonyr{arb rar r<axt4rrfi

no'4roToBKa AoKnaAoB lrccneAoBareJlE cKoro xapaKTepa An.rr BbrcrynJreHrr.f, ua nay.rHoicry.qeHqecKofi xou$ ep eHrlt4 14.



7. YIIEEHO.METOATIqE CKOE ]I4 IIHO OPMAUI,IOI{HOE OEE CilEIIEHI,IE
Apr crlr4nrJrr4Hbr (M oAyJr.fl )

a) Ocuonua.fl Jrureparypa.
l3aplrnona 3.P. JIerq[I{ rlo AI'IcKperHCrfi uarenaarzxe. MareMarr4qecKa{ JrofrrKa:uoco6ze.- Poccnficrrzft yuunepcr,rrer .4pyx6u uapo4on._ I20 c. 2014. _ pe>rrzlr

http://www. iprbooksh op, rul22l90.

yre6noe
Aocryra:

JlerqurE rro 4rcKper,uoft uareuarr4Ke:
I4HOPA-M,2013. - 90 c.: 60x88 llt6. - (tsucur
978-5-16-005559-6, 300 oK3.
http,,llznanium.com/catalog.php?bookinfo:3714

,{ucrperua.a MareMarr.rKa: v.re6uoe noco6ze I c,A.I(aHqe4an. _ M.: Lr[ oopvM: HIrIqI'luSpa-M, 2013' - 224 c': 60x90 1116. - (llpo0eccuoHnrrbHoe o6pa^:onanrze). (nepenner) ISBN978-5-8199-0304-9, 700 oK3. 2013. pexrzu rocryna:http:llz:nanium.com/catalog.php?bookinfo:376152.
6) l{ono"unureJrbHas Jrrrreparypa.

Ycos' C.B' ,.{rzcxperHa{ MareMaruKai yve6no-ruerorr4qecKoe noco6ne.- oucr<: oprcxuftrocyAapcrllennrrft yHlrBepclrrer I4M. C,B. [ocroencrcoro.- 60 c.20ll. - pexzvr nocryna:http ://vwwv. iprbooksb op.rul24gg4nttp ://vwwv. iprbookshop.rul24 8 g4

Xarraprz P' {zcxperuax MareMarlz(:.a Ans. rporpaMMr4croB f3nexrpounuft pecypc]:

ffiT* J^..::-?-":1^T:ll*r,,\_-p ; Orexrpou. reKcroBbre AaHHbre._ M.: Texsocfrepa, 2012._400 c. - PeNzvr rocryrra: http ://www.iprbpqkshop,rul 127 23 .

Xpauona T'B' {zcr<perHail MareMalLIKa. Snenaenrbr reoprzr4 rpaSon: yue6uoe noco6ue.-

"l::::9:ry:: 9:ur?,"yii roc. vHr{Bepcr{rer re eKoMnavHhraqzft n uusopuarn rcu.- 43 c, 2014.
-PexzrvrAocryrra: http://www.iprbookshop.ntl24270. -^ --^^\t'v,-'rwr'\rr' aJ w' Lv''-t'

n) IlnrepHer-pecypcbr.

8. MATEPI4AJIbHO.TEXIIUqE CK OE OEE CTIEqEHI4 E
Ar4 CrIZrrJrr4 Hbr (M oAyr_fl )

Jler<quz [poBoA.'Tc-'B cneqvanI43rlpoBa'Hrrx na6oparopusx c Mynbrr4MeA'a npoeKTopoM,
Iocnofi (naen una ir.raprep).

I.ns BbIrIoJIHeHI4t .la6oparopurx pa6or r4crroJrb3yercr Knacc KoMrrbrorepoB, crporpaMMHsru o6ecneqeHlzeM: t3bIK nporpaMMrrpoBaHux C-r1-; Microsoft office Word .qnsoQoprr.rneHr.rf, orqeron.



Pa5ctqafl rlpofpaMMa AIZcqI4[JII{HbI cOCraBJreHa B coorBercrBr4r.r c rpe6onanasrrara @foc Bo noHarIpaBneIII4ro 02'03 '03 <MareualruqecKoe o6ecne-{eHze kr arMvr'ucrpr4poBaHr.re
lrHQopMar{uoHHbrX Cr,t cTeM)

Pa6o.ryrc rporpaMMy cocraBun Aoue os B.

Peqeusenr
(npe4cranurenr pa6oro

flporparr,rnra paccMorp e*a lr o4o6peua Ha 3 aceAaHraz rca$ e4prr @zrIM

3ane4yrorqzfi na0e4poft (DrallM C.

(or{o,

Pa6oqas [porpaMMa paccMorpeua z o4o6pr3Ha Ha 3ace1aHlru yue6go-ueroA[qecKo it rcowuecu
HarrpaBneHrr-rr 0J. OZ-

llpe4ce4arenl K oMrr ccrzr4

J{I4CT TIEPE YTB EP)KNEHI4'I
PAE OTIEIZ IIp O f PAMMLI AI4 CUt4 fI JII4I{bI

Pa6o'aafl [porpaMMa o4o6peua ua

flporoxon 3acenalus. xaSe4prr J\b

3ane4yrorqrzfi na$ e4pofi

I(CJ]

.re6Huft ro4

or -f/-

Pa6oqa.r: nporpaMMa o4o6peua na t$ue6nuit rog
flporoxon 3aceraHtrfl.r<a(fe4prr Nn ,/ o,
ii aee4yrorqzft r<a(f e4pofi

Pa6o.ras [porpaMMa o4o6peua na

Ilpororcon saceraHutr rca$e4prr }lb

zrltH e./A,

ta-z<az 4-4.

_ yue6Hrrft ro4

(@I4O, noanncs)

liuecro pa6o:rrr, 4ol

3aneAyrorquil xa$ e4p ori

roAa

.ulnM C. -U.


