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1. rIEJ[r OCBOEHVTfl n.II;cIII,T[rJI|{Hbr

L{enarvrrz ocBoeHrr;r AucrltrrrJrr4uu (uo4ynr) .annarorcx:
o QopuupoBaHr{e y cryAeHToB MareMarlrqercoft Kynbrypbr pr

MbIIIIJIEHI,Ig:

MHOXeCTBeHHO| O OrIIlrcaIJr4s. MareMarl4 qecKux 06r erton, ooHoBH
rpa$on v MeroAoJrorr{r{ ficloJrb3oBaHr{fi annapara MareMi
cocraBJr.flrolqr{x reoperu.recKr,rfi (f yri4avreur onucauul dlyuo o6y'reHne cocraBJreHr,Irc MareMarLIqecKrIX tuo.qenefi u ooHoBHbIM
3AAaq reopulr rpa([or, anre6pu Jr0rr{Kr{, Teopw 6unapnsrx orn
MHOXECTB;

O O6Y'IEHI,IE PEItrEHIIrc IPI{KJIAAHbIX 3ATA.q_ MATEMAil4IIEC]KI4MI{
cflocooHocrr,r rBopqecK[ [oAXOAr4Tb K perrreHmo Upo$eccnoHiurEH

2. MECTO Atrcqn[Jrrrlrhl B cTpyKTypri ollorl
[ucqrznnuua <[rzcrperHa.fi MareMarr4Ka )) orHocr4Tcr K 6zuoeofi: rracrkr

6ara-uanpon no HarrpaBJreHr'ro 02.03.03 <MareuaruqecKoe o6equeqenue ra
uuSopuaqrroHHbrx cr{creM)). ,{nx ycnelrHoro rr3) reFlvrs. /{ailHoft Azcl[nnlvn cry
BJIaAerb o6ssarersr+blM MI4HI4MyIVIoM coAepxaur.rfl ocHoBHoft o6paao,nareJrbH n
MareMarI4Ke AIrs- AaI{Horo HanpaBneHzx (naareuarl4trecKoro aHarv3a. a1;aJr;[,
nunefiuoft anre6pu). 3narr ocHoBbr MareMarr4qecKoro argaJra3ra.
coBpeMeHHbIe TOHAeHIII4I'I ptr|Bl4rzx rzHQopMarI4KI{, BbrqprcJrprrem;noft TOXHr{K14
TexHoJIorI4ft. Yrraetr rrpldMeHflTb MareMaruqecKlle MeroAbr r.I B6rrlr4tcJrr4
pelxeHHt [paKTuqecKl4x 3aAaq, [polpa]\{Mrlpotsarb Ha oAHoM r43 iut:ropr.rrM
rIpoBoAI4Tb cpaBHlzrenrurrft aHaJIrI3 rlapaMerpon. l3na4eru oJreMeFrraMr{ MareMar
I,I O CHO B aMr{ aJrroprr TMr4 3 A\Lrr4.

fiuc]liuntuua (popur'rpyer 3HaHI4fl u HaBbrKr4, neo6xo4unabre n [pirnlr]irqecKo
rnann(fuqupoBaHHoro crrerlrraJrr,rcra. B paurax yue6Horo rrpoqecca ruoxer 6rrr
[ppr noAroroBKe Bhrrrycruofi xn alz(f uraqr,roHuoft pa6oru.

3 " KOMIIETEHIII,II4 OBYqAIOIIIETO,C.fl , OOPMtr{PVEMITIE B
o cB o EHI.'JL AmctII,I rI Jrr,I HbI (MOAlruIfl )

llpoqecc r'3yqeHr4.f, Alrcrlr4rrnr'Hbr <.{ucrperuar MareMarr{KD) H
(f oprvruponaHr4 e cJre.qyroqlrx KoMrrerenqzfi :

o SopruupoBaHr.re $yn4arraeuraJrbHbrx srralrair nppr v3yrneHuar TeOperTuKO-

JIOTI{qECKOfO

T{loparl
OV JIOTT4KI{,

cr4cTetvl

penleHr.r.'{

14 "reopl1lr4

, pa3BlITIztIO

OT IIOAfOI]OBIflZ

I]H, poBaHr,re

ACJN}KCH

rpaMMbr no
feoMe'rpr{r4,
re0Me'tpI4!I,
[broTepHbrx

r{r,rKy Ant
fl3IJKOB,

fo aHtLnI43a

b3OBal:Ia

TAT'E

CH TIA

Hage aHV e KoMrlereHrrr{kl

TIbIE KOMTIETEHTII{U
cnoco6Hocrbro npr4MeH.rrrb n upo(peccr.rouanblroft AerreJrbHocrrrr 3HaH
MareMarv qecKI,IX ocHoB ptu$opuarnrz

IIOHAJIbHbIE KOMIIETEHUI{U

roroBHOCTbrO [( pa3pa60rxe MoAenr4pyroqvx anroprrrMoB Lr peaJ.?sar\vu
UA 6AgE.f,3bIKOB I{ NAKETOB IIPT4KNAAHbX IIPOI-pAMM MOACNIIPOBAIIIH

TIK-3



B pesylrrare r43yqeHlrf, Ar,rcrlr4nnrrHbr sryAeHT AoJDKeH :

3uarr:
- ocHoBHbIe [oHsrI,It I4 3aKoHbI TeopIaI4 MHoxecrB; cnoco6rr 3anaHnfl,]vtH,oxgcrB
olrepr4poB aHl1rs, c HuMr4i
- cnofictna orHolrrelrl4fi rr,reN4y oJreMeHTaMLr Ar4cKperHbD( MHoxeorB lr or4creM;
- MeroAoJlorulo llcroJlb3oBaHtrfl anilapara MareMar[.recKoft Jrofr4Kr,I u cuoco6rr
prcTuHH o cTr.r yrB epx4 enuft;
- arlroplzrMbl rpI4Be,4enr'rx 6ynenrrx Qymqzfi K rropManbnoft (popnae lr ttrocrpoeH
Mr4Hr4MaJrbHrx Soprr;
- MeroAbI rlocrpoeHn{r no 6ynenoft $ynxqral,I MHororroJrrocHbrx KoHTanrHbx rr
QyurcquonanbHbx cxeM;
- MeroAbr r.rccJreAoB:lHr,rr crrcreMbr Oynenrrx $ynKrlzft Ha [oJrHory, 3aM6Fryrocrb
6asuca;
- ocHoBHbre [oHsrr.rr H 3aKOHbr xona6nuaropr4Kprrr rou6uuaropHbrx cxeM;
- ocHoBHbre rroHrrt4.s ra cnoficrna rpa(fon u cuoco6rr LIx [pe.{craBJreHr4r;
- MeroAbr rrccJreAoBaHr.rr KoMrroHeHT CBs3HOCru ryra$a, aJrropr{TMlsr orrt}eAene
nyreft Mexly Bepmr,rHaMra rpa(pa;
- MeroAbr rzccJreAoBanua uyreff H rIr.rKJroB n rpalpax, HaxoxAer{ue MaKcrrMi:urb
TpaHcrropTHbrx ceTrx;
- MeroAhr perrreHzr orrrr,rMu3arlrroHubD( 3aAaq ua rpalpax.
- npl{eMbr nporpaMMn'IpoBaHl{t AJr.rr nepcouaJrbHhD( 3BM (IBM - coBMeolrrMbrx

Vnrerr:
- r4ccJreAoBarr 6ynenlr (fyuxquz, [onr{arb rx npeAcraBJreHr,re B Br4Ae (fuOpnayn;
- [por43BoAr4Tb [OCTpOeHr4e rv{r{HrrMaJrbHhx Qoprur dyrenux (pyurcqrafi ;
- orrpeAen{Tb rroJrHory u 6asac crdcreMbr 6ynenrrx $ynxqllft;
- tlplzMeHtrb ocHoBHbIe frnfopl{TMbr r{CcJreAoBa[vrfl. Heopr4eHTr,rpoBaHHED( r{ Opr4e
rpa$on;
- rroJrb3oBarbcr 3aKoHaMra xolr6zuaropnKr,r AJrr pemeHr4.rr npr,rKJra4Hbx 3ar(arr;
- PEIXATb 3ATAq[I OIPEAEJIEHI,I.{ MAKCLIMAJIbHOIO IOTOKA B CET'X;
- pe[rarb 3aAarrkr onpeAeJreHrax xpar.raft[rux lyreft B Harpy]KeHHbrx rpac[ax;- paspa6orarb rr ornaAzTb rrpofpaMMy Ha anropurMr4qecKoM ,sSrrKer c++
aJrropurMoB Ar{cKperHofi uarevrarraxz.

B"naaert:
- HaBhrKaMr{ pelreHr,r.f, MareMarurrecKr{x 3aAaq Ar4cKperHoft uarenrarzlcu;
- HaBbIKaMI'I uclroJlb3oBald.Z'fi. B npolpeccnouanrHofi Aef,TeJrbHocrz 6agonnre g

Ar{cKperHofi uareiraarurr,r;
- MeroAaMvr a}laJrvga r{ cr4HTe3a r43yrraeMhrx ssreHplft r.r [poqeccoB;
- o6uaAatr cnoco6nclcrbro K rIpLIMeHeHI4ro Ha [paKTLIKe, B ToM rII,IoJIe yMeHI4eM
MATEMATI4TIECKIIE MOI;EJII,I TI,IIIOBbX NPO$CCCTAOHAJIbHbX 3ALArI4 HAXOAAIb,
peureuufi; I{Hreplrperl4poBarr npo(feocuouanrHrrii (Susrnuecr<uft) crvmrcl noryqeH
MaTeMaTr,IrrecKoIo pe3yJlbTaTa;

cnoco6rr

poBepKlr

fl.
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4 " CTPYKTYPA I,I COAEP}I(AHIIE AI4CIIUIIJII,IHbI (MOAV JIfl)
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CoAepxasue pa3AeJron yveduoft Aucquu.trrHbr.

Irb
nln

Harznaenonaur.re
pa3AeJra Ar.rcrlu[Jrr4Hbr

CoAepNanue pzr:Aena

1 | MuoxecrBa
I oro6paNeuua

VI l.I.lloHrTrre MHOXecTBa, cnoc,o6Er SanaIiILL
MHoxecrB. lloAuuoxecrna. CpanHeHLre ruHoxecrB,
I.2. Onepaqura HaA MHox{ecrBaMr,r. fftrarpauivrr
3ftnepa-B euHa. Moqnocrr MHoxecrB.,I{er<apronc
rrpoII3BeIeHVe MHOXeCTB2 | Ornorueuzx 2.1. llousrr4e orHorxeH"". Sr.ruapuure or-r-a"-

Onepaqzu Har
O6paumre

bD(



2.2. Marpwla 6uuapHhD( orHoruenrzft" CBofic
6unapnrx o'rsourenuii: pe(|;rercunno,
0I,IMMeTpI4rIHOCTb, aHTIICpIMMeTI)UIIHOI
TpaH3r,rTr4BHOCTb.

2.3. OruoureHras 3KBrrBaJreHTr{ocrra. Knar
gKBr.rBaJreHTHocrr4 vr r.rx cnolicrna. (Darr
MnoxecrBo. Cracr:enaa pa3rr4trHbx rrpeAcrraBvreJ
OrHoruerrlrs [opf,AKa. Vnoplr4oueun
nuuefi uoSmopf,AoqeHHbre
qacTaqHoylopfAoqeHHbre MHOXTeCTBa.
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J Anre6pa Jrorr,rKu 3.1.Anre6pa BbrcKasntsauuir. llonrrrue
BbrcKa3hrBaHuv. Ouepaq vrvr HaL Br;rcKa3hrBaHvf,M(Doprraynu iulre6prr Bbrcr(a3brBaHlr
PannocranlHocrb n anre6pe Bbrcr(a3brBaHz
Eynena zurre6pa"
3.2. [eoitcrBeHHocrr s anre6pe Bbrcr(a3brBaln
llpr,rnqrzu 4noficrneuuocrlr v 3aKc
4noftcrnenHocrrr. Hopualrnrre (lloprvt,r a-nre6p
nrrcxa3rrnauzft. AHO v. KHO. pagnoxeru

$yHxquft a-rrredpu Jrorr4rr,r rro K rrelleMerrHbn
CAUO z CKH@.
3.3. Cynepnoszqux (pyHrqufi zurre6pu rrort4xl
flonnrre cr4creMbr $yHxqraft. llon.f,r:ile lasuci
flonprnov Xeralrcuna.
3.4. 3auxuyrrre KJracchr SyuKrlzfi. Jlvnefiun
$yuxqura" Mouoronune (fyux.qrau. Teopev
oMoHoroHHbrx $yHrcqurx. CarrloanojicrBeHHbl
$yuxqnu" @yurcqzz, coxpaH{roqlre xoucranru (

1. Teoperraa llocra o (pyHrcquonanruoft nornnore.
3.5. P-K cxeMbr H cxeMbr zs (pyurcqr4rotuaJrbHbr
gJreMeHToB. 3aAa.ra cr4HTe3a, 3a4aqa aHaJrrd3a
3a4arra yrporleHr{r pKC. O4uopaspxAnrrft
MHoropa3p xgur;'it AnozqHrrft cyMMarop.

4 Sneueurrr
rcona6uuaropHoro
AHAJII4SA

4.1. Klaccz(furcaqnx xou6r,rHaropnrx 3aAarr l
xapaKTepkrcTr{Ka r4x ocHoBHbrx T}r[oB. roOnonurr
rrpaBr4na r<ou6zHaropr4Kr.r. OouonHu,
rona6r,ruaropHrre ron(fzrypaquu: pi[rMerrleH]r,
coqeraHvf,, rrepecuaHoBKt4. lpag6prenr.ur. Mero;
errroqeHr,Ift 14 Iacnffo.reHufi .

4.2. Evuona Hrrcron4 6unonrualrHur
xoe$$uqueHTbr, TpeyFonbHr.rK llacxarur. Merot
nxmoqeuraft u racKrro.{eHzfi .

5 Teopnx rpa$on 5.1. Ocuosurre orpeAeJreHur: rpzt6, ilr"""rri
rpa(b, uo4rpa@. Cnoco6rr 3aATHvrs.. Creneru
Bep[rrrH. Teopeua 3finepa o cyMMe oreneHefi
llyrr, npocrofi rryrb, rlerrb, KoHTyp, rlr4Kn
CsggHocm, cvlIrbna;;L cBt3Ho crb. .

5.2" Ilnauapurre rpalpu. Teoperraa o roM, uro K5 I
Kr,l HerrJraHapHbr. Teopenna llourpxrr.rna.



fpa0
3aaa
fpad

Kyparoncroro (6es AoKa3arenbcrna). JKpurep
[nauapHocru. Pacxpacxa rpa$a. Xpouarnvecr
rrrlcJro rpa(fa.
5.3. 3ftneponu u ftlMraJrbroHotBt;r
Heo6xoAuubre r,r AocraroqHbre ycJroBr{J{.
rIoI{cKa |aMI,IJIbTOHOBa uIdKIa B

,{ny4onruue rpa(fu.
5.4" Ocrosrr rya(fa. Haznaeurnrufi ocrc
Cnoftcrna AepeBbeB.,{ucxperurre gKcrpertaJrbHr
3a4aqv. Amopuru HaxoxAeHr4r MrzrnrlrMilJrbHo
ocuoBHoro AepeBa" Alropurv llefirccrl
Haxox.{enr.rr AepeBa r<paruaftur*rx paccrorHr4
Anropzrru Onoftla HaxoxAeHr{r Marpr{n
rparvafiurux paccroanzft .
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6 3nerraenrrr Teopurr
KOALrpoBaHr{t

6"L Ko4uponauue KaK cuoco6 [peJlcraBneH]
ran(poprraaqur. KogzponaHue v AeKoAtTpoBaHu
An1$anurnoe KoAtrpoBaHve. ,Il,ocr:aro.rHr
rrprz3HaK ssaur\auofi oAno3HaqHoc'ru an (f ankrrHol
KOAr4pOBaHas

6.2.OnrutraJrbHoe KoAr4poBagrd
floiuexoycroft quno e KoAr4poBagv e " Ko4up,oB aHr.re
14 crrpaBneHr,relr ourpr6or. Knaccrzlpnraqurx oruz6o
Boguoxnocm ucupaqJreHlrrr olrz6or<

fl

n

1

Co4epxauue laSoparopHbrx pa6o r
l . Mo4enupoBatrue o[epaqu[ (([epeceqeH r4e>> rrs.AByx qr4cnoBbrx M'o)r(ec,2. Mo4e.nrapoBarrue ocnoBHhrx onepaqzfi An-rr,qByx rrrrcJroBbx MHo)Kec,rB.
3. llocrpoenze Marpr.rrlrr 6r,trapnrx ornorueHzft.
4. feuepaqu.r perueqennft.
5. Brr.rzcreuue qvcilacoqerauufi.
6. flocrpoenue ra6nuqrr r4crr{HHocrr.r.
7. flocrpoeuue CIHO ra CKHO.
8. I4ccneAonauue cr4creMbr (pyuxqzft Ha rroJrHory.
9. Mznr,rrrazgaqux 6ynenrrx OyuKrluft MeroAoM r<apr KapHo.
10' HaxoNAeHIle ocroBa MI4HI4MaJIbHoro Beca no anropzirr,ry llpuua-Kpacrcar
I 1 PacrpacKa Beprrrr4H rpaQa.
12. [nyaanruue rpa$u.
13" HaxoNAeHrIe rcparvaftruux MaprrrpyroB rro aJrropr{Trv{y (Dop4a-Be.nnMaHa.
14" Haxox4eH[e Kparqafturux MaprrrpyroB no anropzrrnry [efirccrp]br.
15' HaxoxAeHr.re sfinepona qr.rKna B HeoplreHTr4poBaHHoM rpa(pe. 

-

1 6. rlocrpoeHue r(o.4a, 6rugxoro K orrrvMaJrbHoMy. Anropurrr,r(Dano,
17. Ko4rapoBaHr4e uo Xa(f$ruany.
18. flocrpoeuue fiuuapHoro KoAa fpex.

Cogepxanne [paKTrrrrecKr{x gansrufi
l. onepaquu ."ar\ MHolr(ecrBaMrr.,,{zarparrarr,ru ofinepa-Ben:na, vnporqeu

HaI MHoxecrBaMI4 c t'IctIoJIb3oBaHI4eM ocHoBHhIx roxAecrB anre6prr MHoxecrB.
2. ouepaqukr ."er\ HeqerKr.rMu MHoxecrBaMLr v vrx cnoficrea. orupeAereu

MexAy HeqeTKI{Mr4 MHOXeCTBaMLI.

nuflaNeHfafi

paccroxnl.lfi



3.,{exaproBo rrpolr3BeAen}re MHoxecrB, Iizuapurre orHorrreH}rlr.
ornoruenrat c rroMorrlbro cleq[anrnofi uareMarr{qecKoft czrrrnourzru' on]
6uuapurx orHoIIreHI{ituuxnplrHaAJrexHocrr,r K clQllr.raJrbHbrM Tt4rrar\d t5zruap

4. He'rerKze orHorrreHv.fl. onepaquz rraA HeqerKrrM[r orrro[renrrrM
HeqerKux ornoruenuft. Onpe4eneurae cnoftcrn HeqerKux oruorrreHr.rvi u ux
cnequalrbHblM HeqeTKr4M OTHOIIIeHI4flM.

5. flparuna cyMMbr r{ rrpor{3Bel.eutrfl. flpznqun BK[roqeHr.rl{ r{ r4orJrroqeH
}I [epecraHoBKr4. cO.reraHzs. Eunou Hrroroua. cnoftcrsa 6uuouuarnnrx

6. onepaqzz ."ar, BbrcK'3brBaH^flMu. oopuynrr a*e6prr rBbroKa3
r,rcrI,rHHOCTr.r. SxnrasaneHTHOCTb $opruyn. ocnosHHe SKBr{tBiureHT
.{noft crneuHocrr4. Pannocunruue tpeo6 pa3oBarrzrx Qopnryn.

7 " Ta6nuqnoe u aHaJwrrvrrrecKoe 3a/Larrtre 6ylenrx $yuxuzfi.
sopnrynanarn. llpe4craBrreHr{e (pyurqnfi cAHo u cKHo" Barxueiiruze 3aM
6ynenrrx Qynxqr'Ift. flolznou Xerarxrana" oyHr<quoHanbHar nonnoral. lloor
Kpr.rrepzft llocra Qyurqrzonalrnoft rroJtHorhr.

9. Octrronurre rroH.f,Tr4{ TeopuLr rpa(fon. Tnnu
rrpelcraBJreHr4e rpa(pon. Onepaqzu HaA rpa$arr,ru.
SneKTpI,IqeCKr4x rI KOMMyTarIr4oHHbX CXeM,

rpa(pon" IIo4rpa(f

10. MerpuqecKze xapaKTeprzcrrzKr.r rpa$a. Oupe4enenrae
MEAITAHbI TPA(PA, PETTTEHTAE MI{HVMAKCHbIX 3AAAII PA3MEIIIEHI4'.

11. [ocrzxr{Mocrb 14 cB{3Hocrr" onpe4eJreHr4e KOMnoHeHT
cLrnrHbrx KoMfroHeHT, oprpa(f on.

12. ,{epenr.u: ocHoB'bre rroHrrr,rr. flocrpoeurze oc'oBlrl;Di Aepe
r'rcnoJrb3oBaHueM non4cKa n rny6uuy v lilfiupuHy. Anroprarurr Kpacxzura u frpu
xpatvafiruefo ocroBa B3BerrreHHoro rpaoa. 3ara'rw onpeAeJreHrax rcparvafi

flocrpoeune

rIeH:rp€L paA

TO rrOJrOf uqecKoM rrpoeKT]rpo BaEr4r4.
13. llocrpoeHr,re Marpr4rt (Dyn.qaueHriurbHbx rIr4KJroB r4 pa3pe3oB rpa.(pa..
14. o6xo4rr rpa(fa. onpe4ereuze eftrepoerrx rr raMr{Jlbror{oBbx ur4

pacKpacKe"

16. onpeaeJrenrr{e xparuaftrurax uyrefi n rpa$ax. peurenpre 3aAarqr
ilrropnrMon,{eftrcrprr, OopAa ra Olofi4a.

I4CTIOJIb3OBaHI'Ie AaHHbD( 3aAaq B rrpunoxeHvrx. Pelreuue 3allA-li]:lt tKOMMr4
rrpr,rKJraAHO e 3HaqeHHe 

"

15. AnropurMrrr pacKpacxu rpafta. peruenre rpr4KJraAHhx 3aAaq, croA.{rqr4

17. Anropurrrt (Dop4a-(Dalrepcoua o[peAeJreHr.r.rr MaKcr{MnJrbHoro [oroKa B
CETII.

18. oururranrHoe KoAtlpoBaHr4e. rloruexoycrofiqueoe KoAr4poBalrve.
plcnpaBJreHueu olru6on. Knaccz(f LrKar\r4s ouru6on.

5. OEPA3OBATEJIbHbIE TEXHOJIOII4I4I

IIpu [poBeAeHrrrr JreKrlrroHHbrx sauqrzft rrprlMeHsercfi KJr€rccvqec
lperroAHecenur yredHofo Marepvura' upeAlonafaroqrzft rpo6neMHyro n
lepexoA K paccMoTpeHr.rro MeTOAOB rrx perueHn.fi.

Percoueudyemcfl: zouonlsoeaHue MyJrbrzue4zfturx npe3eHTartraft no pr4y
lexqufi. llpesenraqzx rlo3BoJlter xopomo r4nJrrocrpr4poBarb JreKrlr{ro, A(
rroBeAeHr,re sylrrqurfi, Brr3yanr{3rrpoBar6 MeroA nocrpoeHr4fl rroBepxHocreft u r
JI9KIII{II npeloAaBareJlb llocro-flHHo BeAer A]IaJrof co cTyAeHTaMr.t, '.ta,\aBaft
BOrrpocbr.

QNuapr.mx
r{E cBo}I0TB

nfi. Ta6uaurr
. llprzHrtrran

m $yuKrlafi
yrblQ Knacrlbr

NOJIHOT'bI.

Marpraunoe
uo4elefi

Ir4.aMeTn)a)

CI}':]HOCTH

beB lpa$a c
IIoQTpOeH]at

OCTOBOB B

rpa$a ra

pa r4 eFo

oIIoJIb3OBaHIre

oprHofi

IIOAXOI

Y palau n

BO BpeM.f,

HCrpI{pOBarb
B re.reHze

oTB9r{afl Ha



flpn rpoBeAeHrrr{ .rradoparopHoro rpaK,rrrKyMa ueo6xo2lzuo oo3narb
MaKCHMaJrbHo caMocrosreJrbHoro BbrrroJrHeHr.rs na60paropnrrx pa60r.
TIPOBEAEHI,IZ IA6OPATOPHOTO 3AHflTVIfl IPETIOAABATEJIIO PEKOMEHIYETCJT :
I " flpo_necrra oKcrrpecc-onpoc (ycrno rlJrr,r n recronofi Soprrae) ro reolperrz

_ neo6xoArrMoMy,qJrf, BbrronleHvrfl.pa6orrr (c oueurcot). 
^

2, flponeprrrb [JraHbr BbrrroJrHeHLr x ta6opatopHbrx pa6or, rroArouoBneunrrft crv
oqeHrofi).

3. Oqeuurr pa6ory cryAerrra n la6oparo pLrrr 14

4. IlponepuTb r,r BhrcraBLrrb orIeHKy 3a orqer.
[oJryrreHHbre rzM ;1aHHrre (oue

Ilto6as. ra6oparopnar pa6ora AoJrxHa BKJrroqarb ruy6orc1ro ca
npopa6otr<y reoperl'IqecKoro Marepl{aJla, rl3rreHr{e MeroAr.rK rrpoBe)Aegr{f, HgKCIICPI,IMEHTA, OCBOEHI{E IBMEPI.ITEJIbHbIX CPCACTB, O6PA6OTXY V -

gKCrrepr{MeHTaJrbHhD( AaHHbX. llpu erona qacrb pa60r Mo}Ker Hre Hocrrrb
xapaKTep, €[ BbrrroJrrHflTbcs. B paMKax caMocrorrreDnofi pa60ru n,o Kypcy.
qENECOO6PASTTO BKJrIOqI,ITI PIBAEJIrI C AOfIONHI4TCJIrHrIMI,I SJIEMEHTI
uccle40eanuft, KOTOpbre norpe6yror yrny6renHofi caMocro.f,TeJlbnOft
TeopeTr.rqecKoro MaTep vura 

"

Irpu opra'H3arlrrn BHeayArrropHofi caMocro-f,Te"nruoft padorrr uo
[peloAaBarenro peK0MeHAyerc.s ucrroJrb3 oBarb cJreAyro4r4e ee s opnlbrr :o rroAforoBKa r.r Ha[r4caHr4e pe(feparor, AoKJraACrB, oqepKoB r{ r,pyfr,rx ]rrr4cb

3aAaHHbIe TeMbI;
. rroAf oroBKa MyJrb,rlrueAuft nrx npeseuraqufi ;

' BbrrroJrHeHrre AoMillxHux 3ara]c'ufi pasuoo6pa3Horo xapaKTepa. 3ro _ pr3rueHl
U I{3YqEHIIE JII4TEPATYPHbIX IaCTOqHT4KOB; NO46OP I{XJIIOCTPATVBHCIIO LI
MaTepr.raJra no oTAeJrbHbrM piBAenaM Kypca B Ce'rI,I zHrcpuer;

O BbIfIOJIHEH}IE PIIJAI4BIITYauIbHbIX SA!iAU]/IuT, HAIPABJIEHHbIX HA PA}BI{TI4C
CAMOCTO'TEJIbHOC:II4 LI IIHI4III{AII,IBrI. LIN4UYUAYEIJIrHOE 1A[AHI4E MOX(ET
rcaN4rrft cryAeHT, TaK r.r qacrb cryAeHToB rpynnbr;

rloAforoBKa AOKJTaAOB rlcoJreAoBareJrbcKoro xapaKTepa AJr.f, BbrcryrrJreHr4r Ha
cryAenqecKofi rou$ epeHrlr{r4.

6" OUEHOqHbIE CPEACTBA AJIg TEKYIII]EIO KOHTPOJUI':/CII
TIP O NIE )ITYT O qII O fr Nr rN C T,dIII,II ilO I,IT O f AM O C B O F;]H]|IffcT ilZrCI
YqEEHO.METOAIIIIECKOE OEECIIEqEHI4E CAMOCTOflTEJIbHOfr
CTYAEHTOB

a) noupocrr peftrnHr-KoHTpors:
Ha pefirrEur-KoHTponb cryAeHTaM npeAnararorcs.3a+arruuo upofi4e'HbrM-TeMaM.
zatauuir:
pefiruur-rcoHrpolr J\b I

1. [aHu MHoxecrBa A: {l ,3,5,7} uB:{2,3,4,,7,g}. Haircn
Av B, AnB, A\8, B\A, ALB .

2. n{ux unoxecr'a B sagauux I uaftruBce ero noAMHO}KecrB€r.
3.,{oxa:arrpaBeHcrBa:

(ALB)LC = AA(BA,C) , (A\ (B n C) = (A\ B) u (A\ C) .

Hapuconarb ArdarpaMMrr Brenua, r.rHTeprperrzpyroqi4e A.K€u, aH'rbre paB eFr4. zrraeercs Marepvr 5 pasruunr* q"eton. C*unino pzun^rHEx rpexronocH
MOIKHO COgAars ?

Qnaron

ycnoBr4fl ilnn
rlpr4osTOMy

My Mprepr{a.ry,

AoMa. (c

ocTo.'ITeJrbH'FI0

IJIAHI,IPOBAHI4E

Irreprlpe'rarlr{rc
o6ssdre[rHblfi
B Pta Pa6or
V FIAYIIHbIX

upppa6orrcz

ArrcurrfrnrzrHe

Hbrx paooT r{a

sa4ar4; no46op
bHofo

y cTyAeHTOB
yqaTh KitK

ILIJbIVI
PAECITbI

MOCTI,I,



I4naeerc.s 12 paumtnbrx AkrcKer. cronrxo cnoco6os 3arroJrHeHrzx r<opo6
6-ro orcexau;'u, ecilv r ropo6ry Mbr yKJraAr,rnaeu a) 6 4ucrcer 14 3 r'Meron
ArrcKerEr Lr3 lrMeroquxcs ? (pacnoloxeHr,re Ar,rcKgr n ropo6xe

,{ausr MHo}KecrBa A: {2,3,4,6} n B:{ 1,2,4,7 ,g} . Hairru
AvB,AnB,A\B,B\A,ALB.
,{nr rvruoxecrBa B sarauzs 6 :aafirnBce ero rroAMHo)KecrBa.
,{orararr paueHcrBa:

(AaB)L(AaC)= A^(BAC). A\(A\B;=,4aB
Hapzconarr AlrarpaMMbr Bsenua, r4HTepnperr,rpyroilIr4e AorKa3aHrrr,re paBe

peftrunr-rcoHrpo.nr J\b 2
9. I4Meerc-f, 5 pannu'rrrrx rrnceM, 8 pasnu.rurx KorrBeproB u E putttuuHbrx M

BapI'IaHToB 3aIraKoBKI4 [I4ceM rlo oAHoMy B KoHBepr, rrpoMapKr4p,or]&HHbrfi
r4Merorlt4xcx ruapor?

10. I'IMeerc-{ 16 pasuuvnblx ArIcI(oB c uu(fopruaqueftn6orc c l8-ro orgexarrau"
cnoco60n HarroJrrreHr.rs 60rca a) 8-ro AucKaMr4r43 vMeroqurxcfl,6;) 5-ro
r'rMerorqrrxc-f, ? (pacnonolKeHr4e Ar4 oKOB S 60xce cyrqecrnenno).

11. . Haffru o6nacrr orpeAeJreHux, o6nacrr gnaqeHzft, R-1, R.R, R.R-I, R-r.R
orgorrreHr{x lt:{(x, y>l x, y € D rE x*y < 0}, r4e D _ Mnoxcecr.so
qr4ceJl"

12, 6.Hafnu o6'acrr olpeAeJre'w., olnacrr gua.reHr.rfi, R-1, R..R, R.Fi.-r
orHoIrreHr4x R:{(x, y>l x, y e f-n12, nl2l u y > sin x}.

13. 7. fioxasarr, qro Anr nro6rrx 6uHapHrx oruoureuufi
(Rr U Rz)-' : Rr-rU Rz-r

14. 8. .{orararr, qro ecrn. orHorrreHr4x R1 u R2 pesnencrrBHbr, To
OTHOIIIEHI4':

R1U R2, Rr [^l Rz, R1'1, R1 . R2

15" 9. Ha lrHoxecrsax N ra NxN orpeAeJrkrM R,.,, cne4yrorqzrra o6pasou: (a,b)
Aenr.ITc-s na m (m>0). ,{oxasarr, uro R,n flBrjflerc .oTH0rrreHzeM 3KB}rRa,rIer

f6. 10. Zs ropo4aA n ropo4B neger 5 4opor, ar.r3 ropoAaB n ropog t:_4
Cronrxo lyreft npoxoA.r{rq[x qepe3 B, ne4er rag A-s C?

peftruur-xoHrpo;rr J\b 3
17 " rr. B 6u6nuorer<e 5 yue6Hr,rKoB reoMerprrfi, 7 - rpurononre'prara, 4-

froJrHr,rx KoMrrJreKTOn yre6HrarcoB MoxHo cocrasfirr? (Bce exservrrnf,pbr
pasluunrruu).

18" 12. cronsxo onoco6on pa3Jroxr4Tb 10 o4znaxoBbx MoHer no ABIM KapM
19. 13. cronrno cnoco6os pa:lnoxrrrb l0 o4znaxoBbrx MoHer no rpeM KapM

J.

6.

1

8.

.rro6rr Hr.r oAr.rH rr3 KapMaHos He 6rrn nycrrnvr?
20. Ilocrpozrr CKH@ $yHr<qnr.r, sa4aHHofi (fopiraynofi

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

21" flocrporarr Cl{H@ Qyurqzz, sa4annoft cron6qou sHa.reHr.rff -f (x,y,z) = (
22. flocrpot4Tb rroJu4Hou Xeranx n*a Arrfl (pyHrcrlzz uz n. 20
23,IloncxoAuoft Marpr{rle cMexHocrra M nocrpor.rrb qeprex rpa(pa,

r.rHrlr.rAeHTgoqu H r{ cflr{coK pe6ep.

AJIfl IIIICKET C

6)4

r" Crconuco
OLI N3

bKo
pt3

e R' <> (a-tr)

Cmonrr<o

1,0,1,0,0,1,0).

Marparly
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6) src: atreuaqrr oHHr,re B o rrp o cbr rro Ar.rcqu[JrrrHe :
1. Onpe4eneru'rx MuoxecrB4 rrycroro MHolrecrBa" Knanroprr. llorrvruoxecrBa.

MHOXECTB.

KoueqHrre z 6ecxoneqH're MHo)KecrBa. Mo'lnocrr M'olr(ecrBa.
Onepaqura HaA M HoxecrBaMr.r. luarpanarvmr B enna.
Aercaprono [por,r3BeAeHr{e MHoxecrB, AeKaproB KBaApar
flpzneclz [pr{Mepbr. 3anzcat, $opuyntr, Bbrpaxarotuue
rlporl3BeAelJvfl. vr AeKapToBa KBaApaTa.

2.

3.

4.

5"

8.

9.

10.

11.

12,
13.

14.
15"

16.

t7.

18.

19.

20.

2T,

22.

23.

24"

IIporr3

floHsrze od oro6paxeHrar'r, o6pasu z npoo6pa:6r rz ux cnoiic,rna. c
oroopaxeuraff. Kouno3vIJr4fl oto6paxeulrfi. Accoqr4arprBHoc.lrb Kor\{rro3r4ur4

6.

7

oAHOTrrlHbx oro6paNeuufi. o6parur'rocrb rr oAHoCTOpOHlrff
o6parzuo crr4 14 oAHo cropouHefi o 6parrauocrra.
Muorouectnue orHorrreHr,rr. Eylenrr oleparlr4r4 HaA orH,orrroHl{rrMl{" I;
OTHOIIIEI{Uft. BYIENTT MATPI,IIIbI I{ OTHOIIIEHVIr. HAKOHEqHbIX MHOX(EOTA-RAX.
Suuapnr,re orHorrreHr4r. cnoftcrna 6uruapurrx orno'ren'ii:

cr,rMMeTpHqHOCTr,, aHTr{Cr,rMMeTpurrHocTb, TpaH3ATr4BHOCTb.
oruorueHn.s gKnr4BaJreHTHocrr4. Knaccrr gKBrIBarreHTHocrr4 u rirx c
MHOXecrBo " orHo'reu,nf, [opsAKa. Yuopa40qe'Hbre, nzneftno-ynoprl{oqe'H
ynop.fiAoqeHHbre MHOXeCTBa.
B rrcras rrs auus r4 o'' ep arl kru Har, HvrMvr. T a6 ,,w]' r{crr4 HH o crr'.
(D oprraynn arre6pu BbrcKa3brBanufi . pasHocLt JrbHocrb Q opruyn. Teoperra o
paBHoclrJrbuoft noAcraHoBKe.

(DyHxquu ame6pr;r JrorrrKr{. 3a4auue (pynrqnu $opnaynoft . Hopuanrnnre
Alropurubr nocrpoeHlrr coBeprleHHbx 

"oprzur"rr"o S oprur.
Teoperraa o pa3JrolKeHr.rra $yHrcqz'r anre6prr JronzKt4 .ro irap"rarrH'rr{.
Teoperua o coBeprlennofi 4zsrronxrzsHofi HopManbHor $oprrre u coreprreH
KonbrouKrznuoft HopManbHofi (f oprr.le.
llorHrre cr{creMhr Syur<rlzfi. llprairaeprr rorrHbx cr4creM (fynxqvft (o
.qoKa3areJrbcrBoM nonnorrr).
3aumryrrre KJraccbr $ynxquft alre6pu norlrKr4.
Knaccrr (fuyurqufi, coxpaHrroqrrx HoJrb r,r eAr,rHr4rly. Teopeuu o 3aMKHyrocrrl
Ps u P1. Teope^aa o $yurcquz He coxpaHrrouefi HoJr6. Teopenaa o lpvnrqzra,coxpaHrro4eft e4aHr,rqy.
Kracc cauo4noficrBeHHbrx $ynr<qraft. Teopeua o 3aMKHyrocrn nnacca lS.
HecaMoABoft crnenuoft (f ymqzz.
Knacc Mor{oroH'brx OylrKrlufi. Teopenaa o 3aMKHyrocrr4 KJracc M. Teopeua o
HeMoHorounofi Syurqr.ru.

qTICJIO gJIEM BA

IbI

vlg,

IVI

pa

BFIOC:I5,

cDaxrop-

14 qacTI4qHO-



34. llpocrefiurue rr4rrbr rpa$on: rroJrHbre, AByAoJrbHhre, perynspHbre r4 Ap.
o 6r e4r,ru eH vIs' c o e AvrHenvrfl ., AortorrH eHr,Is.

35 . Mapurpyrbr, uerlr, rpocrbre rlenu, qlrKJrbr. Cn"f,gnocrr rpa(pa.
36. Teopenra o qrrcJre pe6ep n rpa$e r{ ee cJreAcrBrre.
37. 3ftneponu rpa([r,r. Jleiurua o cyqecrBoBa']rr.r ru4KJra n rpa(fe.
38. Teopenaa o ueo6xoAIlMbIX pl.qocraroqHbx ycJroBr,rax rpaip^a 6ur5 eftnerpoBbrM
39. llocrpoeHve sfilepoBa rlr.rKJra (a-nropzrnr Onepz).

25' frorrnnou xera:muua" TeopeMa o rrpeAcraBJreur4u (fynr<qrEz BrBr4Ae uoJrr,
Xeranxrana.

25. Kmcc nprneftHrx Qynrcqd. Teoperr,ra o 3aMKHyrocrlr KJracc L" Tegllenaa o
$yurquz.

27' Teopeua flocra o (pyuxrllronaru,uoft rroJrgore ame6pn Jrorr.rKr4"
28. flepecraHoBKt4 r.r rro.qcrarronxu. (Dopuylra AnsBbrqvcJreHr{ fl..l{kncrra
29. Pasvrerq eHvrs.. oopuyna A[r BbrqlrcJreHr.r.fl .clvrcilapaslrerqenzft 

.

3 0. co'ret arrus. ooprnayra .ult BblqucJreHrlr ."vcraco.reraH,uft 
.

31 . Pas6ueuu-r" oopnayila rnfl BbrqrrcJre'r{ fl rrvrcila paz6uenuft.
32. Meroa BKrroqeHr,rft u ucxnroqeuufi.
33. onpe4ereHr,r.s rpa(fon, ux [peAcraB rrelvl. Marpraqu cMe)r(Hoorr4 rz HHrIr,rAe

I,Isorrlop$rasu rpa$ on.

IIJraHap

HEI4HOII

o0o0IIIeHr{e

@op/la,

40. OprpaSrr. Opuapurpyrbr, opqerrn, opqr,r*Jrrr. CssgHocrr oprpa(forn. T'
sfineponrrx oprpa$on.

41. faunnrroHoBbr rpa([u" Teopeua fluparca.
42' [epenss.nux ceoftcrBa. ocros'oe AepeBo, rlr.rKnuqecKrafi paur rpa.dla.
43 . P as pe'ororlee MFroxecrB o, pa3pes, Mo cr " Anropur^a Kpacxana"
44. flnocrrae n rrrraHapurre rpa(fu. foueovopSuocrs rpa0on.TeopeMr,r o ueo6
Ao craroqHbrx ycno Br4rx rrJraHapHo crz rpa$ on.
45. Teopeua 3ftuepa o coorHorrreHr,rrd trr4cJra rpauefi, pe6ep 14 Beprrn4H e rlla(fe.

Ha HecBr3Hue rpa(psr.
46. Teoperrarr o cnoftcrsax [naHapHrx rpalpon: qr4one pe6ep, crerreHr4 Boprllrg.
4T.PacxpacKa BepIlIrH n rpa$e. XpouatuuecKoe qucno. Pacrpacra npoc1effrurzx

rpa(pon"
48. Teoperraa o pacKpacKe rrpor,r3BoJrbHoro rpa$a. T'eopelra o pacKpacKe

{f ' HaxoNaeHr4e xpoMarr.rqecKofo qkrcraAnr npo}r3Boo"rro.o 
"pu4u.50. Anropzrrra,{efincrprr.

51. onpe4eJleHl{e [oroKa B cer]I. flpocroe ceqeHfie r.r BeJrprqr.rH4 er,o rrororta. Teo
@alrepcoHa.

52' AnropzrM Haxolr(.qeHr4r MaKcrrManbHoro [oroKa B cerr{"
5 3 . AnQ anurHoe KoAMpoBaHr{e, O4u'suauuo crb KoAr.rpoB aHr4.,r.
54. Cnoftcrs<l upe(prarrca. Teopeua.
55. Herpzu4anbHoe pa:|noxeHr.re KoAoB B cxeMe KoAr4poBaHraa. Anropulrra

KOAr4poBaHtrs. Ha oAHO3HarrHocTb.
56. HepaneHcrBo MaxvulaHa. Teopeua.
57" Teopeua o cyrqecrBoBaHr{r{ B3ar.rMHo oAHo3HaqHoro KoAzpo Ba'rur.,,

cnofi crsoN,r npe(f urcca.
58. lloH.srze o KoAax c MrrHr4Mtursnoft zg6rrrorrHoc,rbro.
se.A
60. H 

palJxv Ha r{eM'

61. A orrHocrbro.

n) nonpocu AJrq caMocroflTelrnofi pa6orrr:
1. Cnoco6u sa4alvrflMHoxecrB.



2. o*ronurre orepar{r^r4 Har MHoxecrBaMr.r. flzarpananarr Dft'epa-Be
ouepaqufi rraA MHo)KecrBaMr{.

3 lloH.srue paz6ueuunu rroKpbrrrdf, MHoxecrBa.
4. onpe4enenue 

''prMoro ''porrBe AeHnfl MHoxecrB. BrrqLrcrerrze
rrpot43Be,4eHn,{ KoHe.{Hbrx MHOXeCrn. MoulHOCTr4 KOTOpbrx Lr3BerclHbr.5. llonsrze 6uuapnoro or'orrreHzfl. flprarraepu 6zriapnrx orFror
[ocTpoeHr,Lrr MaTpLrrIbI oTHorrreHr4s

6.K
o 

I,IBHbIMI,I, CI,IMMeTpI4rIHhn!{x{

7. II TaKzx onroureuufr.
. Ilpzueprr oruorrreulrii srn

HiB bIBAETC' KJIACCOM gKB I4BilIEHTHOCTI4, CTZCTENAOfi KJIACCO.B 3KBI4B,A[E
KJIACOOB 9KBI4BAJIEHTHOCTI4.

8' lloH.srze orrrorueHzf, rroprAr(a. rlpurvreprr orHorrreHr,rft nopx4rca.
9" flonsrze 3aM6rKaHr,r.{ orHorrreHvr', Anrop,zrna rpaH3r4Tr4B'or,o 3aM
Yopuranna).
1. llonrrze zurrebpu JrorrrKr.r, $yrxquv anre6prr Jrorr{Kr4. flpanz,ra n

I,rcTr.IHHOCTrr r{ KapTbr Kapno.
2. flonsrue sopnrynrr zurre6pr,r JrorrrKr{. yHapnrre r,r 6uuapnrre Jror

llpraopurer JroruqecKrdx onepaqyrfi .

3. llonsrl,re snenreurapnoft 4".".rrn 1"" (rcourrourqrnz) Sopvytr,KoHbroHKrznuofi HopManbHoft (f opuofi .

1 llonsrre cAHo (aKHo)" Teopenaa o cyrqecr oBaHrrr4 cAHo (lIcH@).5. Arropra:rubr rrocrpoeuux c{FI@ (cKH6) no r:a6rzrle vcrrrHHocrrr.

: *:::tty"lnory,r€Hr.r.f, coKparrreHHor [irO KHO) ro Kapre K'puo.
7 ' onpe4erenze rpa(fa, 

"r.xrur* pe6ep, ara*r,"r*'nep'rrau. r{ro
"pe6po r,rHrIr.rAeHTHo nepnu,ruana,,?

9.

8" oupe,4ereHze oprreHTr'rpoBaHHofo, Heopr{eHTr{poBa'Horo, oMerr.

5i: "_l_y.Ko 
e rrp eA craBrr eHr4 e H eoprre'rr4 p o" arr" oio rp a(r a (napuc o n arrllonsrue: rycroro rpa$a, uynr-ipa$ a, rpLrBpraJr""#o' rpa$a,,

Mynbrl4rpa&a, npocroro rpa$a, 6ecrcone-{Horo rpasa (npune4are [pr4M
Br.rAe Ar{arpauu).

10" r{ro Ha3brBaror norzurrnoft crerreH'ro BeprxrrHhr rpaQa. lloH.f,rr,ro il
r'r "nolycrelerrb 3axoAa" grfl.opr{eHTr{poBarrHoro rpa0a.rlon rue c

1 1" flepe'rzcnr4re Bo3MoxHbre cnoco6rr sara'Lrs. .puoo". Kax dloprurapyr

:,:yT"u"ft, rrlarpzqa cMexHocrr.r Ars Heopr{eHrr4poBaHHoro u; opkre
rpa$on.

12. Karue rpa(pu Ha3hrBaror r.rsonaopsurnau. rlpunec'n arrropr4rM cpaB
[peAcraBneHHbIX MarpI4IIaMI'I cMexHocrl{, Ha rrperMer BburBJrerr rrfl. vrx

13. rlyrz Aoporu B HeopueHrr'rpoBaHHoM (opzenrzponaunou) rpa(pe:
Mapltrpyra, AJII'IHbI Map[Ipyra' Maplrpyra III4KJIIdqecKoro, rlerrr4, npocroft
lpocTofo rIr4KJra.

14. rlro froHr{Maerc{ .'oA o6xo4ou rpa4a. ouucanze anropr4TMa o6x'4a rpad
15. onpe4eJreH're cB,*Holo Heopr4eHrr.rponauHrrfi rpa$a. gro uas.ilraerc,
, cBr3Hocrr{ Heopr{eHTr4poBaHHoro rpa(f a.

16. onpe4eJreHrre crrJrbHo cBr3Horo oAHocropoHHe cB,r3'oro opr4e'rrrrpo

, " 5y":::r:r__c1nbHofi 
cn.qgHocrrr !r oAHocroponnefi cB.f,3Hocrt4 npa@a.

17' vro ecrb orr{orreHr.re Aocrr.rxr4Mocrr.r 3aAaHHoe ua rpa(fe. creoftcr

, " 1^:T::1T::11 tl Heopr4 eHrrzpoBaHuoro r opr4 eHrrrpoBaHnrof o rpeLgon.
18. lloustue orHorrreHr.rr Aocrrrxl,rMocrr4 Ha MHoxecr", 

"or"o",;;; ;;;;;o19' 3aaanue Marpurl'r cB-f,3Hocrr4 AJUr HeopLreHTr4poBa'Horo rpa(
oAHOCTOpOuneii cnsguocru Anf, opr..reHTr{poBErHHofo .pu6u, Marpr,ruEr or.rJrbrl
Anr oprreHTLrpoBauHoro rpa$a.
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20. MerpuqecKr{e xapaKTeprlcrzKr,r rpa(pon : o[peAeJreHrre paccroj,rr{t4r
vi vf vj B cts-f,3HoM rpase, .4r,raMerpa cBr3HOfO rpa(fa, 3Kcrler]rrpr{c

cBtr3HoM rpa(pe, pa4ryca rpa@a, rleurpaJrbHofi neprunurr.
2l.rrovsrue rorrKu cotrJreHeHr{.s, Mocra n 6:ror<a. Kotaa Belpmr.rHy rpa$a

roqKoft corureHeHr{s. Karoe pe6po cqlrraerc.fi MocroM"
22.Hto Ha3brBaerc-f, Beprrr,HHofi n pe6epHoft cnsguoc*ro rpa0a.
23"oupe4eneHrde HeoprreHTr4poBaHHoro AepeBa. r{ro Ha3brBrrror ocHo

HeoplreHTlrp0BaHHoro cBr3H OrO rpa(p a" r{ro nagrn aerc.fl Hoo

7. yTIEEHO -METOAITqE CKOE r4 I,IIttO OPMAUI,TOHHOE OE
AtacuurrJrr,rrilbr (M oAyJrfl )

a) Ocuonuarr Jrrrreparypa.
1. 3apnuona 3.P. [exqz]r xo Ar,rcKpernofi MareMarr'r(e. Mareu

yve6uoe noco6ze.- M.: Poccuficxuft ynr.rnepcLrrer 4pyx6rr HapoAoB,
I I http: I lwww, iprbooksh op. rul22l90
Map'reuxos c.c. ocuonrr reopvt4 6yrenrx SyHrquft/yqe6H,oer iloc(
oI43MATJImr, 201 4.- 13 6 c. I l]lJ/p! lwww_. iprbooksho p " rv/2427 0 "

I'Inanon I4.Ir. c6opHLrK 3aAaq ro Kypcy <,{ucrperuu" rat"ruluwa>>l
yKa3aHr4fl.- M.: Mocr<oecKzfi rocyAapcrBenuufi TexHr{qecK uyt v]f{une
H.3. Bayrvrasa,2013.- 32 c. llb!4!lww;y. iprbookshop. ru/31549.
.A'uerceen B.E" Jlercqufi rro Ar.rcKperuofi MareMarr4Ke/ yre6uoe nc
I,IHOPAM, 2013.- 90 c. I |L@llwv,rw. znanium. com/catalos"

6) .{ono.rruuleJrbna_s JrnTeparypa.
1. Knarnuon @.K.,{ucxperrax MareMarrrKa. gac* 1. o*ronrr reopkrr{ M

Kona6znaropr,rKa.- M. : Mocroscx[fi rocyAapcrBenHrrft crpozrenrurrfr
2010.- ll2 c. /l$pJlwvrw. iprbookshop.rult6394 .

2. vcon c"B. .{racrperHar MareMarr.rKa/ yre6uoe noco6ue.- ona,cr:

a
J.

4.

I4u. c.B.,I{ocroencroro, 201 1.- 60 e. I I b@lwv,rw.. iprbooksh op" rul2
Map.reuroe C.C. Ocuonrr reopLu 6ylenrx QynxqufT y.re6noe nocod
aM3MATJILAT, 20 r 4, - r 3 6 c. I lhttp : I I www. iprbooksh op. rul 2!.4',27 0
Xpauona T.B. flncxperHair MareMarrrKa. 3nenaentrr reoprrr4 rpa$on/
noco6r,re. - Honocu6up cx: culupcxzfi roc. yH-T TeJreKornrlrynnxaquft a
rr{Kr.r, 201/+.- 43 c. lb@/www. iprbookshop. ru/24270.

n) Znrepner-pecypcbr"
1. 3BC <vuuBepcr{rercKas du6tuo-rexa oruafis> - http://bibliqclub.n/
2. S"uerrpoHu nax 6u6 nuoreKa: http : //www.twirpx. com

8. MIATEPI,IAJIbHO.TEXHI4qECKOE OEECIIEIIf,}HIIE
Ar,r cqullJru r{hr (MOAyJUT)

Ins [poBeAer{rr ra6oparopurrx salsruir [peAHa3HaqeHa crrerlr4
ra60paropux- (ayp,. Nl 511-3f), ro3Borr-rroqar rpoBoAr.rrb MyJrbruuerlrfturre

Atts Ebr''orHe'r4s na6oparopHux pa6or r4crronb3yercrr KJra'c
lporpaMMHrru o6ecueqeHr.reM; s3brK rrporpaMMlrpoBaHux C++; Microsoft
oQopnaneuufl orqeroB"

4.

Beprur4Ha.Mr4

Bepr$r4r{blv B
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014.-120 c.
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roc. yH-T

84.
.- M.:

HOe
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Pa6otrat
ro HalpaBnqHlrlo
nuQopruraquoninrrx c

Pa6ouyro npo{panuy

llporpauvra p{cctu

Pa6o.{as npo{parrlua

HanpaBJreHr4q

flpororor J\!

flpe4ce4aren

Paboqas nporlpauua o

flporoxo.n zaQesanut

3asellroruuft ra(f e4pofi

Pa6o.ras rpoqpaMMa o

llpororon saQe4auur xa

3ane4yroquft xa(pe4pofi

flpororon zapegavuxxa

3ane4yrcura{ ra(fespofi

t4c rpe6onauzsMla (Df BO[polpaMM

KOMIICCU

\4e H ?AMprHLrC'rpu BAHHE
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