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1. III]JII,I OCBOEHTLfl, I\I,ICIil,ITIJI|THbI
Uergruz ocBoerrrr.rff

o QoplrupoBaHrre
MbIIIINEHI,I't;

o r[opruupoBaHLIe

nJrrlHbr (uo4ynx) sBn.flrorc.f, :

cryAerrroB MareMarr,rqecxofi Kynbrypbr u pa$nlrrr+e rort4qecKofo

rAaMeHraJrbHbrx gnanufi rlpll I{syqeHl{r4 nQnpocon reoperr4Ko-
MareMarr.rqecKr4x o6rerron, ocHoBErbrx npo6le]ru reopr{H rpa@on rz

rc IPI,IKNAAHbIX 3ATAq MATEMATI,IqECKI4MI4 METOAAMIZ, PA3BI{TI4IO

MHO)I(ECTB$HHOIO OilLICAH

METO,IIO JIOII4I{ HCIION annapar a MareM arr{qecxofi Jrofr.rKtrr, co cranlxt$ilLlx reoperu.Iecxufi
syn4arr,rem onr4caHut HAJI.I;HbIX CT4CTEM

o oOYrIeHIre cocTa rrro MareMarr{qecK?Ix iUOAeleft r4 ocrloBHbrrr,r l,rer$4pvr pelreHr4r 3aAaq
reoprr rpa(pon, anre6pq

o o6yqenne peIue
f pIKr{, Teopr4r4 0r4 H apHbrx orH onreuuft v r eopvru rr,fio Nrecrn ;

cnocooHocTr4 TBOpqecKr4 [r oAlrrb K p erxeHr{}o npo @ eccuoHaJrbHbrx 3a1art.

)
..{zcqrEnluna

o Akrcrlr4trJrzHbr B cTpyr(TypE orlorr Bo

npo$eccuoualrnoft
02.03.02 ((DyHAaM zH(popuaruna u uurpopnaaqr{oHHbre rexHonorvu)). /]rr ycnemnoro
I,I3) IeHIzf, 4aUUOit

{ MareMaTr.{Ka) orHocl,rTct K 6agonofl .qacTr4 ocnonuofi
ruofi nporpaMMbr rroAroroBKu laxaraepcis no HanpaBneHr.rrc

colepxaHr{s ocnouHoft
IJII,IHbI CTYNEHT IOJI}I(EH BJIAAETE O6'SATEN1bIIbIM MI.IHT4MYMOM
B OB are JrbHofi nporpauMbr IIo MareMa rr{K e rilfl.,q4ulroro HanpaBneHr,r.rr

(MaTeMaTr4qecKofo aHaJrr4 aHaJlnrr4qecxofi reonaerpuLr, lzseftsoft anre6p4). 3uaTb ocHoBbr
iBVITI4[-

IEH{Tb

3allaq,
|.HAJII,I3

MareMarl,IqecKoro aHaJirz

un$opnraruKrr, Bbr{r4cJrrrri
MATEMATI4TIECKI,IE MCTONBI

npofpaMMlapoBaTb Ha o.4E

rrapaMerpon. Bla4err, elql
,{ucqunlnua Soprui.r

xnanu{uqrapoBaHHoro crre
npu noAfoToBKe BbrnycKHC

3. KOMIIETEHII

llpoqecc H3yqeHr

$ oprrrvrponaHr,re cneAyroqlz

rd, alrebprr, feoMerpr{u, coBpeMeHHLre rel
muofi TexHI4KI{ I,I KoMrlbrorepHbx lexnolorufi,
u Bbrr{HcJrr4TenbHyro TexHr4Ky Anr pelreHr{J{ rrl
)M I43 anfopLITMI,IqeCKI4X r3r,IKOB, npoBoAI4TL, Cpa
EHTAMI4 ]MATEMATIZqCCKOIO AIIa-JI]1I3A I,I OCHOBAMLI TIJII

yer 3HaHu.s rr HaBbrKr4, ueo6xo4uubre B rrpaKTr.I\rect

\Lranvcra. B paurax yue6uoro npoqecca uoNe'r 6r
I rnanutpranaquounofi pa6ortr.

r4 oEyqAIoIIIEIO C.fl , O OPMI4 pyEMbIE
o c B 0 E Hufl 4vrclllrrr Jrr4H hr (M oAyJtfl )

ArrcrlurrJrrrnbr <,{ucrpernar Ma'leMarrzKa))
rcounerenqufr:

rAeHrluu pa3Br,rr

Vrue'rr npr{MeHt
)aKTuqecKI4X 3aI1

srir4remntrfi aua.lil
'ot14rMr.r3arlr.rH.

:oI{ AesTerbHocTr4
rTF I,rCrroJrBoBaHa

IPESYJIbTATE

HanpaBJreH Ha

J\b

n/n
HaseaHrre KoMnereHqt,tH I4sAerc

O6qercylrrypHue xounereHquu (Ol{)
I cllocooHocTblo vLc

MATEMATI,IKI,I LN. IdH.(

reopzft, cBssaHH

r4HQOpMaur4oHHbtMr4

roJrb3oBarb 0a3oBbre 3HaHI4fl ecrecrBeHHbrx
ropMaTr4rg{, ocHoBHbre $arrtr, I(oHIIelIII4r4, ilpU:
rx c (byu.qaneurzurrHoft rauQoplrarzro
IEXHOJ]Ofl4flMI4

HayK,
rHu14rrhr

ftu

otIK-1

2. cllocooHocTbro K pa
o6naorrz cr4creMHor(
zH$oprvraqlroHrrbx r/

pecypcoB rno6anrHl
AaHHIbX, TeCTOB I4 Cl

cTaH,ntapTaM r,r vcxoxl

paooTKe anroprrTMr4r{ecKr.rx 14 rrpofpaMMHbrx porx
14 rrpr4rilaAHof o npofpaMMr,rpoBaHr4q, MaTeMaTr4r
IzMr.rrarluoHHbrx MoAeJreft, cos4auurc unooprvraql
x cetefi, o6pasonareJlbHoro KoHTeHTa, nprzKJraAu
9ACTB TeCTr.IpOBaHrz.fl clzcreM r,r cpeAc,rB Ha COOTBC

srna rpe6osaHLrflM

euprft s
Ie0KIitx,

toHHtx
br* 6a3
ITQTBI{E

onK-3

I podecctlrona.rrrurre xoMrrereHrluu (IIK)
I cnocooHocTbro Iorr4MaTb, coBeprrreHcTBoBaTb lr

MareMarrrqecxufi EIgpgIr_ SynlanreuranbHbre
nphMerrfTb coBpei\t

KOHIIenqIIr4 lI Ct4Cl

'tIK-2



MeTOAOJIOTT4U, MeX
rrHabopMaur4 orrHbrx

IyHapoAHbre r4 rrpoQeccrroHaJrbHbre cTaHAapTr,r B
exHoJrolr4ft

obnacru

2. cnoco6Hocruo eS(
un$oprvraqr4oHHbrq

npuKnaAHbrx 3a[,
zufropuaqzouurul ,

eKTuBHo npl{MeHtrb 6asosrte MareMarurrecKlze g

TexHoJrofl,Ipl [pr4 perrreHr4r{ npoeKTHO_TexFrr.rqe
q, cB.fl3aHHbrx c pa3BI{TI4eM kr r4clorb3l
exnolorzI

HqHr4fr lr
c(r4x u
)BAH14EM

IIK-6

IJ pe3yJrbrare ueyuenu.a fil
3uarr:
- OCHOBHI,IE IIOHflTI4' LI :
o rrepr4p o B aHkrfl , c HuMtri
- csoftcrsa ornoruenzfi Mi
- MeTOAOJIOTI{IO [cIIOJIb3
rrcrrrHHocrm yrnepN4euzrZ
- aJrfopr4rMbr upune{e
MrzHrrMaJrbnlx Sopu;
- MeTO,4hr IIOcTpoe+r]

Synxqrnona;rbHbrx cxeM ;
- MeTOAbI I{CCJIe.IIOBaHLrfl. c

)qzllnl{rrbl cTyAeHT AOn]r(eH :

fKoHbr reopr4n MHolKecrB; cuoco6rr gaAaHarfl, v.Ho,.

KAy SJretMeHTaMr,r Ar4CKpeTHbrx MHolKecTB r4 ClrCTeM
,BaHUfl AnnapaTa MaTeMaTlzqecrcofi JIofI,IKr4 14 Ct

Lrfl. 6yleurx OyHxrlzft K nopuaatHoft @opnat

[ rro 6ynenoft $yHrcqzz MHofolroJrrocHbrx

creMbr 6ylenrx Qyurqraft Ha flonHory, 3aMKHyroc

KqcrB rz cnoco6rr

ioboou npoBopKr4

i v rrocTpoeHrzt

I(OHTaKTHbrx u

TS 14 HAXOX,4EHI,IEKHyrogr$
6asuca;

ryarlvu\JP r tlbr^ uE l)lx,

xolr6nnaropHbrx: cxeM;
br I{x lpelcTaBneHr,rs ;

rpaSa, aJrroprrrMbr onpe4enQupr r<par.rafiurzx

aSax, HaxoxAerrr{e vaxcuuahEHolfo fioroKa B

- MeroAbr pelreHr4r orrrr4MrfsarlrroHHbrx 3a.qatr na rpaQax.

;:|.|tYt 
nporpaMMl{PonaJua ArIt nepcoHarlbHblx 3BM (IBM - coBMecrr,rrraul rcpunuorepax)

nule $opiraynf
IJTTfii

- [pI'IMeH-[Tb ocHoBHbIe dlfopurubl I4ccJIeAoBanufl. Heopr4eHTr,rpoBaHHbx n ofaennrzpoBaHHbx
rpaQon;rpaQoB;
- rroJrBoBarbcr 3aKoHarvrz rpu6r,rHaropt4Kr4 Ans perxeHr,rs npr4KnaAHbrx 3aAatr;
- peurarb 3al\aqv onpeAeJrer+r{r MaKcr4MaJrbHofo rroroKa B Ce.rqx;
- pelraTb 3al\aHr onpeAeJr
- pa3paooTerTb r,r oTJr

wnxparuartrnux nyrefr B Harpylr(eHnrrx rpa$ax;
nporpa.MMy Ha aJrfopr..rTMr{r{ecKoM rsuxe c**

anropr4TMon 4v cxperHoft
B.raaerr:
- HaBbrKaMI{ pelreHr4r M TlzqecKr4x 3a4arr AlrcKperHofi uarena arraru ;- HABbIKAMI4 14 CIIOJIE3OBAHI4

ArzcKperHoii ir.laretrarrzrz;
B rrpoeeccuoHaluroft Ae{TeJrbHocrz 6a:osrre

- MeTOAaMV AHAJTU3ALI CVI rz3fraeMbrx sereulzrZ Iz npoUeccoB;- o6laAarr, cuoco6

s{ralrua n o6nacrra

K NPI,IMEHEHI,IIO HA IIPAKTI4KE, B TOM TII4CJIE 
YNACTIZENA COCTABJI,Tb

r'rloBbrx upooeccuoHaJrbHbx 3aAaq n HaxoAr{Tb cuoco6rr krx
*-^l^^^___

4ilfl peanlr3aIJxLr
MATI,IKT4.

MaTeMaTlrqeoKlre MoAeJrrr
perreuufi; r{HTeprperr{pc
MaTeMaTr4qecKoro pe3ynbTa

npo$eccuouantnufi (Susuuecmaft) cMbrc+ [oJrf{eHHoro
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)aiuo4noftcrBeHHbre Syunquu, <Dynrquu, ooxpaHrroque
oHcraHrbr 0, 1. Teopeua flocra o QyurqraoHalrno$ fioJruore.
.5. P-K cxeMbr r.r cxeMbr ns QyunrlzorraJrbHbrx g4erueHToB, 3a1a,aa
[HTe3a, 3a4aqa anurv3a pr saAarra yrSotqgssl PKC.
)4uopaspagurrfi pr MHoroprr3psAHufi gnolluurrft cyniMarop.

4 Snenaeurrr
rou6unaropHoro
AHA]ILT3A

.1. Klaccvfuraqzr xolr6lrnaropHbx 3aAaq r xa
cHoBHbrx rr4rroB. OcHonnrre [paBrrJra rou6unar<t
oru6uua:ropuue xou$urypaqzu: pa3Merl:eHr
epecraHoBKn. Pas6uenzr. Mero4 nKmo.reHufi u uc
.2. Erzuol,r Huoroua, 6zuolrnalurue xoeQ$nllrerl
lacxars. Merol nxlroqeuufi u rEcxmoqenufi.

aKTepr4cTr4Ka r4x

rttr<u, ()cHoeHtre

I, COqeTaHIrq,

:rrcqennfi.
rbr, Tpeyfo.rrbFlr.rK

5 Teopuu rpa(fon .1. OcnoeHrre otrpe]IeJreHur: rpa(f, .racrzqnrrft
)noco6u 3a1antrfl' Creneuz BeprrraH, Teoperrna !
reueuefi. flyu, npocrofi nyrb, rlerrb, KoHTyp, q
vltbHafl, cB.fl3HocTb..

.2.lbrauapnrre rparpu. Teoperrla o roM, qro Ks u I
'eopeMa flou:rparuua-I(yparoecroro (6es )

pzreprzft rrJraHapHocrn. Pacxpacxa rpaSa. Xpova
pasa.
.3. 3fi:reponrr n faMrzJrbroHoBbr rpa{rr. H
ocraroqr{bre ycJroBr,rr. 3aplaraa rrozcKa raMr.irJrb,r

pafr e. finyaoJrbHbre rpa$u.
.4. Ocroerr rpa$a. Hauuenrruzfi ocroB. Ceoi
[ucrperur're gKcrpeMaJrbHbre 3a1La.rrn, Anropur
r.rHr.rMaJrbHofo ocHoBHofo AepeBa, Anloprz
axolKAelrr{r AepeBa lcparuaftruux paccrorHuil Al
axo)r(AeHr.r.f, M arpr4rlbr xparvaft urux p accroxuzft .

rila{r, no4rpa$.
)fitnepa o cyMMe
r,rKr. Cn.l3uocrr,

133 nenranapHbr.

I0xasaremcrna).
.TI4qeCKOe qI4CJrO

eo6xoArzurre u
JHOBA III{KNA B

tcrea AepeBbeB.
M HaXOX(AeHI,I.f,

rM 
'{efixcrpuropr,rrM Onoftla

6 3nepreurur
Teopx,rr4

KOAHpOBaHr4.rr

(

I
I
I
C

I
I

1. Ko4rzponaune Kar( cnoco6 npeAcraBneHr.rt
oAr4poBaHr4e r4 AeKoAr{poBaHr{e, ,4.1$anulnoe
octaroqnrrfi rpI43Har( esal4Nauofi oAHo3Har{Hocr
)AI{poBaFru.f,

2.OntuwatrbHo e Kolr.t poB aHr{ e. Ilolr exoycrofi qun c

oAt4poBarrr4e c uc[paBJreHr.IeM oruu6or:. Knaccra$l
o3MoxHocrb r,IclpaBneHus ouu6or

r ur*Qoprr,rawrr4.
KOAr4pOBaH14e.

v arftanuruoro

le Ko,AtrpoBaH-lre.

txla\us oruv6or.

1 Mo4elupoBaHlre
2. Mo4enraponande
3. Llocrpoeuze lr{r
4. lleuepaqna pasra

5. Brr.rucreHr,re qlrt

6. Il[ocrpoenne ra$
7. Illocrpoeuue C,.{
8. Zlccrelonanue c
9. Mzpznrusaqr.rx I
10. H[axoNAeHr{e oq']

I 1. PacrpacKa tsepriT

12. lauyponbHbre fpa
13. HaxoNaeHr4e Kpi
14. H.axoN4euue xpi
15. HaxoNaeuue ell
16. fl.ocrpoeHr4e KoA

17. Ko4rapoBaHr.re ilc

Co4epxauue la6oparopHbrx pa6or
ollepalll{rr (nepeceqeHr.re) AJr{ AByx qucnoBbrx MHc

ocHoBHbrx onepaqnfi AJrr AByx qrzcJroBE,rx MHolrrecr
luqu 6znapHbx orHorx enuit.
,III9HZft,

na co-rerannfi.
:I4UbI I,ICTI4 HHO CTI4.

IO u CKI-IO.
:creMbr {:yuxqllft Ha rronHory.
ueBbrx $ynxquft MeroAoM rapr Kapno.
)Ba Mr4Hr4MaJrbHoro Beca ro aJrropr4TMy llpunla-Kpe
u rpa$a.

bu.
rqaft urux MaprlpyroB no anfopr,rrMy Oopaa-Be.[rMi
rqaffrrrzx MapnrpyroB no anropr{Tuy .{eftrcrpu.
3poBa rlrrKna B Heopr4eHTr.rpoBaHHoM rpa(fe.
., 6lzsroro K orrrr,rManr,HoMy. Alropzrrra @aHo,
XaQSruauy.

B

a



18. Jllocrpoeuue 6h oro KoAa fper.

Cogepxauue lparcTrrrrecKnx rannruft
l. Ornepaqulr Ha1;

HA.4 MHOXECTBAMI C

BaMrr. .{uarparvrurr 3fflepa-Benna. yn,porltegze nrrpaxceuufi
rrzeM o cHoBHbrx rolr(Aecrn alre6pu lruorxecf n.

2. Onepaqwr Hap r4Mr,r MHoxecrBaMr.r u ux cnoftcrna. OupegeJletrue paccro.ruufi
MexAy HerlreTKHMI,I MH

e MHo)r(ecrn. Eunapuue orHorrreHr4r. 3pnllcr, 6uuapurx3. l{eraproBo rrpol4
orHoIrIeHI'Il[ c noruoulrro pneUuanrsofi uateMarr.rqecKoft cuMeoflr.rxu. Onppaenenue ceoftcre
6zuapurx oTHoIIIeHI'Ift u lx upl4uaAJrex(Hocrr.I K crreqrraJrbHbrM Tr,r[aM 6ranapurrx oruorueuuft.

4, He.rerKze Hs'. onepaqrzu Har Her{errfl4Mr.r orHorrreHr,r.{nru. Kouu oskrrrvr4

SneKTpI,IqeCKLIX I4 KOMM HbIX CXEM.

10. Merpzqecnr4e f{paxrepucrr.rKrr
MeAr4aHbr rpa(f a. PerueHr,rp iuununraxcHrrx

I 1. ,{ocruxr.rMocrE I,r cBtr3Hocrb. Onpe4eneHrre KoMrroHeHT cBr3r{oc{ra Heoprpa$on z
CIZJ]bHbIX KOMTIOHEIIT

12. .I{epenrx:

UIJ.

BHbre [oHsrr.rr. Ilocrpoeuze ocuoBHbrx Aei rpa$a c
rrcrroJrb3oBaEueM frorzcKa n ruy6zHy Lr rulrpuHy. Alropururr Kpacrala u
rparuafiuero ocroBa 83

IICIIOJIb3OBAHI,IE,]IAI{HbIX r{ B lpuro]r(eHr,rrx. Perueuze 3aAaqr.r KoM

rpa$a. Oupe4eleHr4e ueHrpa,
3AAAH pa3MgXIeHZr.

pailvyca, I.val.leTpa,

I{e [pr.rKJranHbrx 3aAaq, cBoAsrfluxcJr K 3aAarre o

rpa@ax. Peurenuo 3aAarr u{ ucuonmoBaHr4e

IreHkr fl. M aKcLrM aJrb Horo rI oroK{ n rpaucnoprnofi

oycrofiuunoe KoAr4poBaHBre. Ko4raponaHue c
K.

rvtu

na 6rznouzanbHbx noqQ$zuneHToB.
br alre6pu nrrcrasrlnauzfi. Ta6nnqrr

OcHoeurre sxBrdBaJreHrn$crz. llpunqzu
ru Qoprr,ryn.

HeqerKHX ofiroureurafi" O{rPeaeleH}re csoficrB HerrerKvx orHorrreHuit u ux npuHa4nexHocrr4 K
cleqrraJrbHbrM HeqeTlKr4M OlrHorrreHlrfl M.

5' llpannna cyrr,rvmj rJr upousnerentrt. flprznqnu BKJrroqeHufl u ucKnroqourar. pagueuleHrrt
na 6raHouuaflBHTrTX ro5fi rtrurrlrer{TnFr

7 ' Ta6ffi'rHoe u StJatmruqecKoe 3allaHue 6ynenrx $yrrrcqufi. I,eanizsarlua SyHxqrzfi
$opvrynanau. llpe4crasrerlue tbynnurafi CnHr v CKHO ha*rofirrror. .rlnnorr-,..re trrq^^LrlpopMyraMu. IlpeAclaue$rae (pynnqrafi C[Hr u CKHO. Baxsefiurue safrarnyrue Knaccbr
6ylentx (fyHrcquft. llorirairou Xeralxusa. (DyuxqnoHaJrbHa, rroJrHora. llppnepna rroJrHorbr.l-

Kpurepr.rfi [Iocra Syrntulo[ramuofi ronHorbr.
n n------9. or:uonsue 

, 
noir*rz-x reopnr{ rpa@on. Tzru rpaQon. lloarpfl{u. Marpuunoe

npeAcraBJIeHI{e rpaQoB. Oneparluu Ha[, rpa(farr,ru. llocrpoenue rp{$onrrx nao.qelefi



Percoyssiyemct:
rexquft. Jllpeseur:aqur
rroBeAeHr.re $yuxqrzft, nU

JreKrlr{u nperroAaBaTeJlb
BOrrpocbr.

qenecoooprr3Ho

zccrelosauuft.
TeopeTr4qe(:xoro uarepzan

. IIO,4TOTOBKA II
Ha 3aAaHHbre TeMbr;

B3BerrreHHOM Opr4eHTr{po

5. Oupe4elenue

o rIoAfoToBKa Mynb rrae4aft n ux npereuraqzfi ;
O BbIIIOJIHEHI,IE AO perxeHr4e 3AAaq;

OIIIICATEJIbHOf O

Teopenr{ 3finepa rlrs

AepeBa, neca. rlro Ha3brBaerc;r ocfonur,rM AepeBoM

r.re MyJrbrr{nae4rzfiurrx rrpe3eHTarluit no px4y revr Bo BpeM,
xopomo r4JrnlocTpr{poBaT6 JreKrIr4ro, AeMOHCTpI4pOBaTb

I,rpoBarb MeroA rrocrpoenr4s [oBopxHocr:eft Ia r.A" B reqeHue

llpu uponeAeHr{r{ a00paropHoro [paKTr.rr(yMa neo6xro4urr,ro cosfrarr ycnoBufl rr]fl
MAKCI4MAJ]I;HO

tHlro BeAer Ar4anor co cryAernraMvr, sirAalafl u orBer{ar Ha

.u3MepureJrbHbrx cpeAcrB, o6pa6orry kr r4HTepnperarlr4ro
hrx' llpu erorra qacrb pa6or: Mo)Ke'r He Hocr4rrb o6-f,saremurrft
B paMKax caMocrosretrHoft pa6oru uo lcyp$y. Ef pxa pa6or

. pa3Aenbr c ,4OIIOnHr4TeJIbHbIIUr{ slerrae{rrauu HayrlHbrx
norpe6yror yrny6neHuoft caMocrosrelr4ofi npopa6orrcz

HI,Ig peQepaToB, AOKJTaAOB, OrrepKoB Lr Apyfr4x rl,rcbMeHHhrx pa6or:

rrpoBeAeHr4z la6oparop 3AHfl"wts. [perroAaBaTenro peKoMeHAyeTc{ :

BbrrroJrHeHrr[ la6oparopnsrx pa6orl lloerorray [pr4

L llposecru sKcrr poc (ycrHo vrrrr4 n recronofi $opnae) nd TEODETI{IIECKOMV
Marepr{any, ueo6x AJlfl BbrrroJrmeuus. pa6orrr (c oqeur<oft).

2. llponepuln nuah BbrrroJrrreHlrx la6oparopHbx pa6or, rroAroroBnbrruuft cry.rleHToM
4oua (c orleHKoft).

3. Oueuzlr pa6ory AeHTa n la6oparopLru n noJryqeHHbre r4M AaFrHbrQ (ouerixa).
4. flponepkrrh kr pITb oqeHKy 3a OTqeT,

npopa6orry reoporuqeo
Ilto6an na6oparo aA paoora AoJrxHa BKJrroqarb r.ny60ryro pauooroarenbHyro

ro Marepl'Iilra, u3yq.eHl{e MeroAI{K ntpoBeAemhrs. vt rIJIaHI4poBaHr.re
SKCrrepr4MeHTa, ocBoerl
sKonepr4MeHT€ulbHr,rx AaH
xapaKTep, a BbrrloJr

IIpn oprauuzarlui yAzrop u o fi caMo croqre.rrr n o fi p a 5 0rrr no 4afilrofi [ucr\vrfrrrkrfte
IIpeloIaBaTeJrro t4 crronb3oBarb cnelyrotrlrle ee $opurr :

Hr4x 3aAaHzft pasnoo6pa:noro xapaKTepa. 3ro 
1_

FpHbrx r,rcrorrHrrKon ; no A6op rlJrJrroc.uDarzBHororro.4oop r4 r43yqeHae pHbrx r,rcrorrHrrKon; no46op rlnJrroctparr4BHoro 14

MaTeprraJra no or,4em,usrM Kypca B cerr4 I4Hrepuer;
. BI,IIIOJIHCHI4E I{

CAMOCTO.'ITEJIbHOCTII 14 KIH

cTyAeHT, TAKVr qacTb cTy

cryreHqecnofi rouSepeu
nonr0ToBKa I r{ccJreAoBareJrbcKoro xapaKTepa Anr Brbrcrynneur.r{ na Hayuuofi

V.

YCTIEBAEMOC:TI4. MEXYTOIIHOfr ATTECTA ITVIId NO ITOIIAM OCB O ElFIl,1trI
,ApICIII4IIJrI,I

ceuecrp 1:
a) npuuepubre 3aAaH [pocbr K 3arrery (uepearrecraqnu):

1. Onpe4enenue epoBa rILrKJra, sfilepona rpa$a.
opr'r eHTr4pOBaHHOrO (6es 4or<asarenrc:rea) 

"2. Ouzcanrae BHof o anropr4TMa no crp o eHrrx efi nepona qr.rKJra.
3. Onucanrae an {efixcrpu Haxo}r(AeHr,r-f, Mr.rHrrMaJrbHoro nyTr,r MgxAy AByM,

npor{3 B OnbHbrMI,I Beprx r{ B HarpyxeHnoM opr,reHTr4poBauHoM rpa$e.
4. Onracanve alro @opaa - Benmvrana HaxoxAell[4r Mrrr{r{MMbHoro rryTr4 B

noru rpa(fe.
eHTI4pOBaHHOTO

opr{eHTprpoBaHHof O OB.rr3Ho rpa(pa.



8. Kaxoe o Hoe AepeBo Ha3brBaercx 6zuapntrna. Karoe 6nnapuoeopr{eHr}rpoBaHHoe Aepe HII3bIBAETC' IIONHbIM.
9. Ouucaruze an
10. '9ro 

nas IlrrKnoMartrqecKrrM qr{cJroM rpaSa G. r{ena

opl{eHTrrpoBaHHofo AepeBa, rny6u*rr1 Beplrrr4Hbr v
Beprur,rHbr oprreHTrrpoBaHHoro AepeBa vl ypoBHfl Beprlr{Hbr

rpaSa G(t/, E) npa ruo6ou QrzxcuponanHoM
Syn4auenraJrbHbrx
([/, E').
6) npnuepnue zagarunril

I 1. Oupe4eJrerrr.re
opaeHrr{poBaHHoro rpa$o (6es 4orasarerlcrsa).

72. OnucaHr4e peKy
13. OnucaHrre aJrrc

B3BerrreHHOM OpnerrTta uou rpa$e.
15. OnpeaeJreHr.re eHTVpoBaHHOfO AepeBa,

opr{eHTr4poBaHHOfO CB rpa$a.
16. 0npeaerregr{t opH{, [oToMKa

opueHTr,rpo.BaHHof O .4e
17. OnpeaeJreHue OTbI

oprzeHTr4potsaHHof O Aepe
opr{eHTr{pOBaHHOrO Ae

18. Kanoe oprre
opr4eHTr{poBaHHoe AepeBo

19. Otuucaune arrol
20. rlro Ha3brBaeros

Syn4arrleunfanbHbrx q
(V, E'),

ceuecrp 4:

sa\aunfi:
peftruHr-rcoH'rpoJrb
1. ![auu uno

7. Oupe4eneuze
opr.reHTr{poBaHHOr,O Ae
opLIeHTI4poBaHHoro

AvB, ArtB, A\l), B\
2, .ftrr uuoxecrBa
3. [orararr pa

leca. r{ro Ha3brBaercx o$ronuuM AepeBoM

BhICOTbI

, BbICOTbI

V,

BbICOTEI

V.

ttrllr,a fleftxcrpbr Haxo]r(AeHr.r, MLrlvrMalrbHoro nyT]r Me]K.qy .4ByM,npor,r3BoJrbHbMr{ Beprrrr4 14 B HarpylKeHHoM opr{eHTrrpoBaHHoM rya$e,14. Onucanue aJr

[\rer AUKi15rlr eJrbcTBa L

r'rBHoro anropr{TMa rrocr )oeHr4r sfilepona ur4rfia.

Oop4a - Bennraa"u 
"u"oroorri# rrrrr{N{anbHofo

ra$e.
rryTr4 B

a) nonpocr,l peftruH HTpOJrfl:
Ha pefirnnr-x cTyAeHTaM rrpelnafaro"rcfl. 3aIIAHkl uo npofi4eunrn{ TeMaM. Bapuauru

A: { 1,3,5,7} u B:{2,3,4,7,9} . Haftru
AM

I naftlu Bce ero rroAMHox(ecrBa.

(B aC) = (l \ B)r_t(A\C) 
.

Hble paBeHcTBa.

uo{rocurx Snaron

ce efo TIOAMHO)KeoTBa.



peftTuHr-KoHTpoJI
9, .[,'Inaeerc-s 5 pa3

Cxolrxo Bapr{aHToB

r4Meroquxc.a uapor?
10. X4ueercx 16

cnoco6on uauolueHns 6b
(pacfloro)KeHr4e nr4cxoB E

11. . Haftru o6n
orHorrreHr4.fi R= { <x, y>l

l2.6.Haftru
oruorrreHrdJr R={<x, y>l >q,

13. 7. loxutars,

14, 8..{ona:am,
OTHOIIIEHA'I:

15. 9. Ha
(a-b) 4enzrcn Ha m (m>0).

16. l0,I4s ropo4a.{
Croltxo nyrefi npoxoArr

pefiurur-rcoHTpoJrb
17. lL B 6z6n

Cxolrxo [oJrHbrx Kol4
pasru.rHrrivru).

18. 12. Cxon;rco
19. 13. Cxoru,ro cn

.{ro6rr Hr.r oAI4H I{3 KapMa4
20. llocrpoarr C

-f (x,y,z) =, ((iy + Z) l(yi)
21. flocrpozr,r C.{t[

.f (x,y,z) = (1,1,0,1,0,0,1,0).

22. [7oc-tpor4rb rroJrr{

23. lllo rzcxo4nofi ua
MaTprrqy r{HrIr4AeHT}rO CTr4

6) orcsaueuaurrouHbl
l. Oupe4ereuus rlrrri

3aIAHLIfl, MHOXecTB.

2. KoneqHrre n 6ec
3. Onepaqrara HaA M

Hapuconarb

(Rr

(AaB) AaC) - Ao(BLC) , A\(A\ B) = ,4aB 
.

Irb 2

IrarpaMMbr BreuHa, r{Hreprrperrzpyrou[e 4oraeaufrre paBeHcrBa.

LrqHbrx ,4r.rcKoB c znQopnragueft u 60xc c g-ro orcef<aMu. cro*ror*rrr /{!rvr\vD v 4^lr\rprvra\yLtrA 11 uoK' c 6_10 OTCeI(aME. CfOlffCO
a) 8-ro Ar,rcKaMr4 r43 r4Meroqwxcn,6) 5_ro Ancxaulu ,. ,r.,oquxcx?

Kce cyuecrneHno).
olpeAeJreHttn, o6taetr :ua.renrafi, R-I, R.R, R,R-r, B-l"R on"
' e D tu x+y < 0], r4e D - vHorrecrno 4eficrnzrer$nrx qr4ceJr.

:_"i_ojfl 'l]lil: .? T:::r 
:Ha'{euun, R' r, R. R, R. R- r, R- I 

. R rrx
e l-n12, nl2l n y > sin x).
4lr mo6ux 6uuapusrx orsorueHptfi

Rz)-r : Rr-lU Rz-l
ecJrr.r orr{orueH[s Rr n Rz pe0ner(crrBr{]br, ro pe0

, Rr [l Rz, Rr-I, Rr.Rz

IIOKCI4BHbI II

5 yue6HzxoB f eoMerprr v, 7 - Tpr.rf oHol4e rprru, 4_ {are6prr.
n yue6HuxoB Mox(Ho cocrasr4rs? (Bce exselrnn"pl, ."rrarorc.f,

MoHer ro AByM xppuauau?
MoHer no rpeM rfpuaHau ralc,

N u NxN onpeAenrdM Rn, cle,4yroquu o6pa^:ona:

ropoA ! neler 5 4opor, a r{3 ropola E e ropo4 C t4 Oopo"".qepe3 B, ne4er zs A s C?
3

pa3Jror(r{Tb 1 0 o.{znaronrrx
B pa3no)rfl4Tr 10 o.{nuaxonlx

ne 6ul uycrrru?
(pyHKrlt4r{, saAaunoft Soplrynofi

-+(y@z).
SyHxq.az, s aAaHuoft cron6qov sHaqeHrzri

XeralrzHa 4nr rpynrquu us n.20
IdIIe cMe)IG o"r M nocrpor,rrb rreprex rpaQa,
rr cnucoK pe6ep.

0

-l
I

0

0

-l

c9cTaBrrTb

Ar-

B0rrpocbr no AncqutlJrr,rHe:

I
0

-l
-1
0

0

-r 001
I 100
0 0t0
0 olt
-r -l I 0

0 t 00

rrycTofo MHOIr(ecTBa.

bre MHo)Kecrna. Morquocrb MHolxecrBa.

Knanroprr. llorurloN4crna, Cnoco6rr

x frr4ceM, 8 parrrzuHrrx KoHBeprov u 6 pasrtus+mg MapoK.
Irr4oeM rro oAHoMy B KoHBepr, rrpoMapKr4ponartruufi oAHoft ris

u. [narp att'nanr B enHa.



4. leraprono n
llpznecru rpr4Mepbr, trlrcarb Sopnaynrr, Bbrpaxarcqze qtt4cfio

z upoo6pasbr r.r nx
AccoqzaruBHocrr,
n oIHOCTOpOHHT{g

rrporr3BeAeHUs. Lr KBaApara.
5. lloHsrze o6 paxeHr,rr, O6pasu

s orodpaxeuuir.oro6paxeuuft. Iton,t
o.4Horr.rnHbrx oro6paxb ufr, O6parzlrocrr
oopaTr4MOCTr4 r4 OnH

6. .Muoronaecrn
ornoruenr,rft. Eynenu

7. Eruapuue

14. I[eoficrBeHH
15. C)6lquft rpr4Hrl
16, llpznqzri
l/. {rynr<r1uu

Sopnru. Alropzruu

o6paruuocrz.
orHollreHux. Eynenrr olaparlr4r4 HaI orH orrreHld.{Ml,r.
IIIbr 14 OTHOiIIeHrafl Ha KOHeqHbIX MHOXecTBax.

AeKapToBa

JBynena alre6pa

pe@ner<cunuocrr,

Teopenaa o

rrreHr,r.{. Csoftcrna 6uuapHux orHoruennfi:
oI{MM eTpI4r{Ho cT6, ALLTI4CI4 MeTpI{rrHocTb, TpaH3ZTrrBHOCTb.

8. (Jruoruenra.q

MHoxecrBo. Oruoruenra.q
ynoprAoqeHHbre MHO

9. IlrrcKa:rrsaHzd oleparlr4r4 Hap. HuMn. T a6 lwn v cTr4 Hn:o orr4,10. Oopnaynrr aJrr pbr srrcxa3trnaHr.ift. pasuocrdrluoclE, 
Sopuyn.paBHocr.rJrbnofi n

11. Panuocr4JrbHbre

12. Jlenarr,ra o qncrd
13. P'aHr $opnrynrri

eo bpas onaHza cp oprr,ryn. O cHosHrre panHocrrJrbuo c|rrr.
oB AJrrrHbr m n al0anzre r.r3 r 6yxe.

aBHocr4rrbHocrl cpopnayn n 6ynenrrx Soprrayn (r.eoppnaa).
a anre6pe Jrofr4rs{. 3axon 4noftcrneunoi
4noficrnenHocrr.r (reope^aa). 

:ru (reopen'[a)'

Hocrlr 4rix 6ynenux @oprrayn (reoperraa).
rlorr'rKr.r. 3a!.anue @yHrqvru 

_ $opuynofi. Ftoprarr"rr"re
lls coBepueHubrx HopMaJrbHbrx @oprra.

o"-*31; 0yHxurzft' llpzvrepu rIorIHbIX cl4creM Qyuxqraff (c

2L yuxqufi alre6prr norr.rKr.r.
22. xnaccrr QynrqlE{, coxpaurrcq}rx HoJrb r,r e.qrrH rly. Te,opeuu o 3lMKHyrocrrz

ffiHJtJrn.';"fflfMa 
o svHrcIII'I4 He coxpan*oqefi onr' lfeopeua o gflurcrrr4r{, He

23. Ktacc 
"urc,r,o.,;[.npeHHrrx SyHrqufi. Teopelaa o 3aMKHyrocrr4

,ill.'"""' 
rcopcMa o 3aMKHyrocrI4 Krlacca s'

,r.*o#o Oytnqrr. Teopeua o 3aMKHyrocrr Krracc M. fieopeua o

19. Teopervra o co

18. Teopeua o pa3rr rzu Synxquu anre6pu Jrofr4Kr4 rro n:epeMeuHbrM.
auofi 4usuoHKrlrsHofi HopManF,Hofr $opvre u cqnepueuuoft
$opnae.

KoHbroHKTt4 nuoft uopirn

Teopenra ofi Qynnqurz.

z / ' r eopeMa llocra 0 pyHxurzoua*uofi rroJrHore arre6pu Jror.r,Krz.28'IlepecraHoBKrr"",ffi;";"d;;ffi;ffi fi :'iTf X[;"^,,.0[,"u"o"oo29' Pasuerqe'r'rr. oqpfrayna Arrr Bbrqr4 cJre'Lrfl rrr,rcra pasnrerqeuzfi .?n rwrr^vqvrrnrt.Jv. A[t BbIqI4CTI?HLIfl%LICIA CO.IeraHZfi.a1
J r. 

AJr.f, Bbrqr4crlenrrfl gr{cJra pazluewuit.a1

eHza. Marpnrlbr cMelrHocrr.r I unuzlenqrzfi.

e, AnyAonbHbre, perynrpHbre 4 lp.Oneparluu

rrpencraBnenzu Qyurcq[r,r B Br4Ae [onrdHoMa

eMa o 3aMKHyrocrr4 KJracc L. feoperraa o



35 . Mapurpyru,
36. 'Ieoperr,ra o
37.3fineponu
38. lfeopeua o n
39. Ilocrpoeuue
40. Oprpa$u. O

sfrleponux oprparpon"
41. I'arraunrroHoBrl

43. Paslen.f,rorqee M
44. Ilnocxze r rrJrar

AocraroqHrrx ycnonrzsx tr
45. lfeoperr,ra 3ftn

o6o6qenue Ha HecBr3Hbrc
46. Teopenrbr o cBo
47. FacxpacKa Be

rpa$on.
48. Teopeua o

rpa@a.

, Teoperr,ra flzparca.
42.l\epensn Lrvx crsa. OcroBHoe AepeBo, rlr4KJrr.rqecxuff paHr rpa$a.

14, rrpoclbre rlerv, ur4KJrbr, CeqgHocrb rpa@a.
pe6ep n rpa@e H ee cJreAcrBue.
. Jleuua o cyqecrBoBaHLru rlt4rsra n rpa0e.

H:T::*:?:l:l::T:1;rl.oo1rx rp as a 6urr, enpepoBbrM
rlt4Krra (iuropr4rM @nepz).

, opqerru, oprlr4Knbr. Cefl3Hocrb op.pu$ou. Teopeua 4nx

oxecrBo, pa3pe3, Mocr. Alropzrrr,r Kpacxala.
urre rpa$rr. foveovop$uocrr rpa$on.TeopeMbr o
IapHocrt4 rpaQon.

meo6xonrznarrx rz

49' Haxox*enze xn 
1[aarr4 

secKoro rrrzcJra AJrr [por{3B oJrbHor.o rpaQ a.50. Anropzru l{eftqcfprr.

roooi,t a:Tl;fttffi^ 
ttit;;a B cerl4' flpouroe cer{eHre u Benurlu*a ero EoroKa. Teopenaa

52. .dnropr.*nr riaxoixf e'vrfl. Ma*crrMaJrbHoro rroroKa B oerr{.

| ? *19:"rrrroe KoX+p oB aHr4 e. OAuo guaqno crb KoAr{p o B aHurn.
54. Cuoftcrpo npe0rzdca. Teopeva.'
55. HerpHBHiuIbHoe ptrJIo)I(eHI4e KonoR . ..v.trtro 'nry:6^F,^yyri_ A__Lrr' LLwLvvL"'.1lro"ry pilJro)r(eHl{e KoroB B cxeMe I(OAI{poBaHv.s. AlrrrKoAI4poBaHLrg,HaoAHo3HaHHocrb. 

- ^'v-vu u v^wrvtw ^\rAzrPubilHtu' Aff|PLITM [poBep6z

56. HepaeeHcrBo MafrraranaHa.,Ieopenra.
57. Teopenaa o cyr

."or.iuor;;ffi.; 
uvruT'fBoBaHLru B3auMHo oAHo3HaqHoro K:oAr4poBaHul, olnxarcqero

58. Ilonsrze o Korax MI,IHI,IMaJrbuo ft t4s 6rrrorlHocrbro.
59. [epeno B3ar4MHo

60. Hacrrrqeurroe ll il
o3HaqFroro KOAr,IpoBaHUfl u oilepaqur4 Ha HeM.

BeAeHHOe KoAOBbre AepeBbr,
61. Anropztra r4s. KoAa c Mr4HrlMaJrsuofi Hs6rrrorlHocrbro.
n) nonpocu AJrq caM ruofi pa6orrr:L Croco6rr sa.uaut, MHOXECTB,
2. Ocuosurre one Lr HaA MHo)KecrBaMz, ,{aarpanaulronepaqzfi HaA MHoxecrnaM Csoficrea

3. llon"srue f, rz [oKpbrTr{r MHOXecTBa.4. Orrpe4eleuze n
rrporr3BeAeHu.s KoHeqHbrx M )KecrB. MorqHocrz Koropbrx rr3BecrHEr.

rrocTpoeHlrr MaTpr,rrlbr oTHo

5. llousrue 6u

ufl,

orHorrreHr'rr. llpznaeprr 6zuapHrx oruorneirrzfi. Anroprzrpr
I'

6. Kaxne orgorrreHrz
O co 6eHno crr..r Marpr4rlbr

HA3'IB AIOT P E$''C*CUNH'IMI,, CI4MMETPI4IIH'IMLI U dPArrSrArZBHbIMI{.
urenzfi Anr raKr4x orHoureuufi.7. Ilou.srze

IIro uasrrsaerc.f, xnua"ooo I

r4f, sKBr{BaneHTHOcrr4, ilpunaeprr orr{0[reHr.rfi exfnnaleHTHo'Tr4.
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9. llousrue sa,tantxurt

pacKe [pot43Bonbuoro rpa@a, Teopeua o pacKppcKe rrnaHap'ofo

nop.f, At(a. llpzvrepsr orHorrreHrrfi uoptr4xa.
orHoureHu.s, Anropzrv TpaH3r4Tr4BHof o 3aMbrKaHr4rr (a-nroprEruYoprtanna).
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"pe6po r{HrIr4IeHTrro Be
28. OnpeaeJre.Frr{e

KanonzF{ecKoe rrDencrar
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III,IKNA.
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uy6uHy.
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37, r{,ro ecrr

AOCTI4XI4MOCTU NI.'I
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40. MerpraqecKr4e

BepIlIIHaN4I4;. Vi vt v, n cnx$

B cBr3HoM rpa$e, paAnyca
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41. Ilon.srr4e rorrKr.{

(CKHO). Teop el,ra o cyue crBo B alnu;" AAHO (CKIIO).
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