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1. IIEJII4 OCBOEHI,I',^qI,ICIUIIJII{I]IbI
I-{enrrr,ru ocBoeur4r Ar4crlunnunu (vo4ygr) .rnnrrorcx:

. (DopM[poBaHIte y cryAeHToB MareMarrrqerofi rcym:rypu 14 pa3Bttrr4e roruqecKoro
MbIIIIJIEH}I';

r rfoputponanue $yrrgaueura.rjrurx :uarurfi flprr r43yqeHr,ru Bofipocots Teoperr4r(o-
MHoxecrBeuuoro orll4cafifit MareMaruqecrltx o6temon, ocHoBnbl< upo6lerra reopnu
rpaQoa u Mero.qoJrort { uctroJrb3oBaxr{r annapara MareMarr,rqecro:fr nortmrz,
cocTaBrtlolllllx Teopetr.ruecrltft (p1'ngaueur onucanux $yrrquoiraJrbHbrx ctrcreM

. o6y'reHlIe cocraBJreurllo Mare{arl,rrrecrrrx lroAenefi r,r ocHoBHbrM Mero,aaM perueEnt
3aAaq reopm rpa$on, anre6pu Jrofl,rKrr, reopuu ounapurrx oruorueuuiir u reoplIll
MHOXECTB;

. o6y'reHuo pemeHlrrc [pLIKJraAHbD( 3aAaq MareMarrrqecrr,rMrr MeroAaMIr] pa3Brarr.lo
cnoco6nocrlr rnopqecKfi noAxoAr4Tr, K perrrenrarc npolf eccr,roua.nrur,rx 3aAar{.

2. MECTO AI{CrIr4IIJrrrHbI B CTpyKTypE otlolr 1:}o

.{ucqnnrraua <lfi,Icxperna.a MareMarr,rKa )) orHocrrrcs r 6asonoft .racrr.r nporfeccraoHaJrlHoro
IIIIKJIa ocHoBHofi lpo(peccuona;rrnoft o6pa.:onarenrnoft nporpauMrr rroAroroBrr{ 6arcananpon no
HarrpasJreErrro 02.03.03 <MareuaTuqecroe o6ecueqenue rr aAMHHucl'pl4poBad[e
un0opuarlzomrrx crrcreM). ,{nr ycnerunoro r,r3yqeurir ,qanuofi ,qucqrznnunrt cty,{e*rt AoJrxeH
baa4eTb o6.sgarenrurnrr Mr.rHlrMyMoM co.qepxaHr.rr ocnosHofi o6pasorarenruofi npo4rauulr no
MareMarl{Ke AJI',4a-Elroro HanpaBJIeHI4t (rvrarelraatuvecr<oro aHaJrH3a, anatrutrzqecroii lfeoMerpln,
nprseftnoft anre6prr). 3Harr ocHoBbr MpreMarr4rrecRoro a1atrt3a, zurre6prr, rooMerpr4rz,
coBpeMeHHEre reH.qeHIII4I'I pa3Bl,nTns, rau$oplrapnaru, BbrrllrcJrr4 TeJrbHofi rexnaxrn I,I Kol\41r,rorepHr,rx
rexuonornft. Vlrletr npralraentrb MareMarllllecrrre MeroALt r.r BbFrr4cJrr,rrerbHyro rexHn1y AJrt
pelneHr.It npaxTuqecKr4x 3a.qaq, DporpaMMEpoBaTB Ha OAHOM rI3 ajrfopl4TMrzqeotKl4x .,r36rKoB,
npoBoAI'ITr, cpanurzrelrurrft aH II.I3 [apar{erpoB. Bna,4eT6 sJreMeHTzM}r MareMaTlrqecr(oro aHar,ru3a
rr ocHoBaMr{ aJrropr4TMr43arl[u,

[ucqnnluua lpopMl{pyer 3Harrl4t u naaryru, neo6xoMM6re B npaxrrauecroft 4eslfe:fibHocrr4
rna,ru(luquponaugoro onequuulrcra, B paNrr<qx yve6noro fipoqecca Moxer 6Hrr racnorssosana
lprr noAroroBre rrruycruofi r<nalulprzrcaquoHlrofi pa6our.

3. KOMTIETEHIII4I,I OEYqAIOIIIETOCfl, @OPMI{PYEI\4IbIE B
PE3yJ'IbTATE O CBOEHT4TI Ar4CUI4rrJrr4Hbr (Mo41z1g;

. flpoqecc r43yr{e'r,rt Ar,rcrlurrJrr,rHLr <lltcrpernal MareMarrrr{a) HarrpaBren Ha
(popMr,rpoBaHrre cJreAyxlqr4x KoMuerenqr,rfi :

B pesynrrare rasyrreul.rr Ar-IcqfinJrr4Hrr cryIeHT AoJrxeH:

3uarr,:

Ha-:tanue rounerenrlt4 r.r

cnoco6nocrrro nprMeHrrt n npo@eocr.rona:rlnoii 4e.rre:rluoqrr{ 3Har{u.r
MareMaruqecKr4x ocHoB uutbopuaruxu

OHAJI6HI'IE

roroBHocrblo r pa-:pa6otre MoAeJrfipyroqrrx ajrroprrrMoB fi peufirsar\trr4 krx
Ha 6a3e t3brKoB Ii. naKeroB npr.rKJra"qHbrx nDorDaMM MoneJrv DoBaHlTs



- ocHoBHEre rloHrrrrr rI 3aKoHEI TeopVIt MHOXeCTB; CIIOCO6bI 3araHr4r MHOXeCTB U CIIOCO6br
onepl4poBaHl{t c HtrMrr;
- cBofcTBa orHolneHrlfi Mex.{y gJreMeHTaMrr 

4IrcKperH6D( MHoxecTB I,I cr4creM;
- MeToAoJIoruIo ucnoJll*oBaHllt allnapaTa Ma[eMaTl,IqecKoft JIonrKLr r{ cfioco6br IIpoBep]Kr{
I,ICTI4HHOCTI4 YTBEP)(AEHI,Ift ;
- aJrropr.rrMbr nplrBeAenrrr 6yJreBbx Oynxqr.rfi K HopManbuofi $opue u rrocrpoeuut
ur,rnulranrurx lpopu;
- MeTO,{br nocTpoeHr.rr rlo dyreBoft (fynxquu uuororroJrrocHbrx KoHTaxTHbx r,r

(pyHKrlr.roHa.rrbHbD( cxeM;
- MeToAbI llccJreAoBallfit crlcTeMu 6ylenrx Qyurqrft na nonHoTy, 3aMKHyTocr6 rr lftlxoxAeHr.re
6azuca;
- ocHoBHbre rrouf,Trzr v 3aroHbr Kou6unaropr4rr,r u noudrznaropnrn< cxeu;
- ocHoBHBre rroHrrur n cnoftcrna rpa$oB u cdoco6r,r ux rpeAcraBJreHr4{;
- MeroAbr r{ccJreAoBafirrr KoMrroHeHT cBr3HoQTr.r rpa([a, a:rropr,rrurr onpeAeJreHr.rr xpa.ruaft[rux
nlrefi Me)KAy Beprxr4uaMr4 rpa$a;
- MeroA6r zccJreAonanr,rx nyrefi v rIr{KJroB B fpa(bax, HaxoxAeHr.re MaKcr4MaJrbHoro noror(a B
TpaHclopTHbD( ceTf,X;
- MeTOAbr pemeurar on'tr.rMr,Baqllonnbx 3agau ua rpaQax.
- nprreMBr nporpaMMrlpoBaHr{f, AJr{ fiepcoHanirHbrx 3BM (IBM* coBMecrr4M6rx KoMnrrcrepax)

Vuerr:
- IrccJre,qoBarb 6yneru (fynrqurd, roryqarb rrx [pe,qcraBJreHrre B Brr.qe (popuyl;
- [porr3BoAarb nocrpoeHr.re Mr.rnrrMaJrbHbrx (pgpu 6ynenrx 6Wrunf;
- onpeAeJurr rroJrnory u 6agrzc cucreurr 6ynqrrx $)'nrqnfi;
- IIPI{MCH'T6 OCHOBHEIC 

'UIOPI,ITM6I 
IICCJIE,qOBAHI4{ HEOPI4EHTI,IPOBAHHbIX I,I OPIIEHTI4POBAHHbIX

ryaooB;
- noJrb3oBarbct 3axonanau xouduHaropr.rru,I AJir peueHr,rs rpr.rKra,qubrx 3a,qaq;
- pernaTr 3aAaqri oupoAeJIeHrZ{ MaKCI,TMaJTbHOTO nOTOKa B CeTrX;
- pelrarb 3a4aqu oflpe,qereHfi.r Kparuariurux nyreft B HaxpyxeHHrrx rpa$ax;
- paspaoorarr I4 orJraAurb [porpaMMy Ha aJrroplzrMr4qecKoM .tr3brKe C++ gnr pea,i]rBarlrrr4
anropr,rrMoB .qrrcr<pernoft uatelrarr.rxu,

B.nare'ru:
- HalbrxaMri perxerrr4.fi MareMaTuqecKr.Ix 3aAArI 4r.rcxperuoft rraareMarr,rKlr;
- HaBbrKilMr,r r4crroJlb3oBarrr4r n npo$eccraoua4l,Hofi 4errenruocrra 6agonrre sHaHus, s o6 ac"fir
4ncrperuofi MareMaruKl,r;
- Mero4aMr{ anaJrlr3a curr.re3au3yrraeMbrx rpJrenrafi u npoqeccoa;
- o6nagarr cnoco6nocrrn r npuMeueHr4ro HEi fiparTr,rKe, B .r'oM qr4cJre yMeHI,IeM cocra]JrflTb
MareMaruqecKr,re Mo,qeJrr4 TLIrroBrx npo$eccuoHaJrbHbx 3a.qaq I{ Hzrxoal,rrb crroco66r r.D(
perueur,rft; r.rHTepfiperr,rpoBarr npolpeccraouanqnrrfi ($nsr,rvecxlrii) crr.rlrcn noryrreHnorcl
MaTeMaTrrqecKoro pe3yJr6TaTa;

Br.r4rr yre6nofi pa6o:ru,
BKJrrOqdr caMocTorTeJrbHyro

pa6ory cry4enror

O6reu yve6uoil
pa6orrr,

c [pr.rMeHeHr.reM

@opurr reryr{ero
r(oHTpoirq

ycrreBaeMocTr,r
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Co4epxanue pa.:gena

I Muoxecrsa 14 oro6pa-
)I(EHII'

l.l.floHsrr.re MuoxecrBa, cnoco6u sa4\anrrt
MHoxecrB. Io;ryruoxecrna. Cpanreuue rranoxecrB.
1.2. OnepaquE Har MuoxecrBaMr,r. ,{narpavurr
3ftrepa-Benn{. Morqnocrr MHoxecrB. [eraproro
rrpor43Be.qeHl.re MHoxecTB

2 OlHourenris 2.1. Ionsrue orHomeHr4t. Er,ruapnrre orHorrleHrrt
r,r cnoco6rr vx sa4anvr.. Onepaqzu HaA 6nnapnbr-
Mu ornorrreHr4JrMu. O6parnrre otuomenus. Kol.rn-
o:r,rqr,rx 6unapulx
2.2. MaryurJa 6rznapnrx ornoureuufi. Csoficrsa
6ranapurx orHolreHr.rfi : pe$ner<cunnoc.rr, clrMMer-
pr4qHocT6, aHTr,rCUMMeTpr,rqHocTb, TpaH3r.rTtrB-
HOCTIT.

2.3. Oruomdur.rs 9(Br4BaJrenTHocrr,r. Knaccrr
gKBr,rBaJreHTHogrr.r ra ux crofictna, Oarrop-vuo-
xecrno. Cucreua pa3Jrr4qHbrx npe4crarrar:enefi,
Onrorreuras nripaar<a, Ynopx4o.rennrre, naneftno-
ynoprAoqeHHbre H qacTrzrrHo-y[oprloqeHHbre MHo-

'KCCTBA.



3 Anre6pa norurrn 3.l.Ame6pa nrrcxa3rrsaHr.rft. flonrrze o BbrcKa3br-
nauuu. Onep4q[r,r Ha,q BbrcK?BBIBaHr,rrMrr. (Doprury-

nrr anre6prr nrrcragunanuft. PasHoc[rtHoctt s
arre6pe nrrcri*neanr.rfi , Bynena a:ne6pa.
3.2",{noitcrnenuocrb B anre6pe nrrcr<agrrsafir4fi,
flpunqun 4ngficmexnocru rr gaKoH gnoftcrnen-
uocrn. Hopr,rblruue ([opvrr aJrre6pEr Bbrcxa3br-
saur.rii. AHQ u KHO.PasroNeHue 1|yunqrft
arre6pu JrqrrrKr,r no K nepeMeur{ErM. CAI{O
u CKH@.
3.3. Cynepnosuqu $ynKur.rfi alre6prr JroMKr.r.
flortttrre cucteun Oynrcryrfi. flourrle 6agnca.
llolIEsorrr Xeralxuna.
3.4. 3arrmuylrre KJraccbr $ynrquft. Jftaueiinbre

$yurqulr. h{ouorouHue Syurqnu. Teopeua
oMouoroHHbrx 1|1'rr qurx. Calro4noftcrrennrre
(pymquu. (Dynr<qr.rr.r, coxparfior$,re r<oncranrur 0,
1. Teoperraa flocra o q[yurqnoua.nuroI norruore.
3.5. P-K cxeMbr r4 cxeMbr r,r3 $ynrquoua,rrnrrx
gJreMeHToB. 3a4ava cuuresa, ga4aqa a*urvsa u
3aAaqa yrpoiqeszx PKC. O4uopasprgnrfi u
Muoropanps4rlbrE 4noravurrii cyMMarop,

.l Sleuesrl rou6r.rua-
TOpHOTO {UraJr[3A

4.1. KnaccuSur<aqux r<ou6uHaropubD( 3a4a't rr
xaparoeprrcrll6a r{x ocHoBHBrx t}rnos" OcHornrte
npaBr4Jla rorrr6r,rnaToprarn. ocuonnrre rorra6rnua-
TopHrre KoHQ+.rrypaqrru: pa3Merqenvr, co.rle"ranufl,,
repecrauoBxl4. Pa.s6uenr,rs. Mero4 rnrro.renufi r.r

ucK,TIoqeHr4t.

4.2. Bur'ou Hrrorona, 6nuonua;rrnrrer<oe$$z-
IIIreHTr,I, TpeyroJrbnnK flacKan.{. Mero4 nrlro.re-
sufi r.r accmoqeHnfi.

5 Teopur rpa$on 5,1.. Ouronnrre o[peAeJreH[r: rparf, vacruvurrfi
rpaif , noarpryp. Cnoco6sr saAa:nus. Crenenr.r
Beprrrr4H. Teopeua 3ftnepa o clnrue cr:enenefi"
Ilyrr, npocrofi [yrb, qe[b, rouryp, qzu. Cnrs-
HOCTb, CI4JI6Hat CBt3HOCTb..

5.2. fhanapnlre rpa0u. Teopeua o roM, qro Ks r
K3,3He[raHaprlbr. Teoperrra llonrpxruua-
Kyparoncroro (6es 4ora:arenrcrua). Kplrrepzft
nJrarrapnocrr4. Pacrcpacra rpalfa. XporvraruqecKoe
vr,rcno rpaqpa.

5.3. Sftneponrt ri raMr4lrBTouoBu rpa$u, Heo6xo-
ArrMbre I4 ,{ocTaroqHrre ycroBt4s. 3a4aua noucr<a
raMr.rJrbroHoBa qzr:ra n rpaQe. ,{ry4onrnrre
rpaQu.
5.4. Ocronq rpa(fa, Har.rrraenrurr.rfi ocroB.
Csoficrsa AepeBbeB.,{racrpernrre gKcrpeMaJrburre
3aAaqr4, AJrropurM HaxoxAeHr.rt Mr{Hr4MaJIBHoro
ocuoBuoro ,qepeBa. Alroprznra ,{efircrprr
HrxoxAeur{r gepena r<paruaiurr.rx paccroruttft.



Anroprant @nofiga HaxoxgeHr{r Marpr,rqbr
r<paruafturnx paccrosr rft.

o 3leuenrrt reopr4r4

Ko,qr4poBaHrrfi

6.1. Ko4rEponauue rax cnoco6 rpe,{craBreHr4s
utttpopuaqur.r" Ko4uponatne 14 Aero,qlrpoBaHr.re,
A,r(fanuruoe KoAr.rpoBarrue. .{ocraro'ruufi nprE:-
HaK nsar,rMHo4 ogno3uaqHocrr4 ar(baBr.rruoro Ko,ryr-
poBaIIIIt
6.2.Onrr.rual!noe Ko,qr.rpoBarr,re. Ilorraexoycrofi'rn-
Boe KoAr,rpoBarrlre. Konuponauue c [crpaBJren]reM
ourr6or. Klacclr$uraqra ouru6or. Bogrrloxuocrr
rrc[DaBJreHrrr ouru6or

Cogepxanne rrpaKTuqecxux sauqrrfi
1, Onepauuu HaA MuoxecrBaMra. [uqrparvrun 3ftnepa-Beuna. Ynporqeuue Br,rp KeHufi

HaA Mrolr(ecrBnMr,r c [crroJrb3oBar{ueM ocnoBlrbrx roxgecrn a;rre6prr MuoxecrB.
2. Onepa{uu Ha,{ HeqerKr.tMI,I MHo)r(ecTBaMLr ra rax cnoftcrsa. Onpe4enerr,re paccroruufi

MExt'IY HEIIETKIIMTI MIIO)KECTBAMIZ.

3.,{eraprono nporz3BeAeHr4e MHoxecTB. Er,ruapnrre ornor[enrrr. 3anucr 6lrHapurn<
orso renraft c noMolllbro cnequalrHoft MareMarr.rqecKofi cr.rMsor[Kr.r. onpegenerue cBoftcrB
6unapurx otuoutenufi E LIx npunarJlexnocrjr r cnequanbubrM TnnaI\,I 6uuapnrx ornorueur.rfi,

4. Heqe'rrue oruorlrenltt. Onepauupr Ha"{ HerrerKrirMn oruorrreur,rqMrz. Kouuosraqzu
HeqerKlrx oruolrenuil, Onpe4enenue csoftcTn HeqerKux ornotrenr,rft It r4x rlpr.rHalJler(Hocrrr K
cleIII4aJIbHbIM IIeqeTKI{M OTHOIII9HI4'M.

5. flpa"unna cyMMbr H npoIr3BeAeHI4t. flpr.rnqran BrrroqeHfi.f, u rr cxJrroqegl,rr. Pa:vterqenur
u[epecraHoBnr4. coqeraHr,rx. Eznort Hrroronp. Cnoficraa 6uuoMrraJrLHr,rx Ko3$$r.rqr,reurgn.

6. Onepaquu HaA B6rcKa3r,rBarr.rxl,rn. Oopuylrr alre6prr srrcra3r,maur.rfi, T'a6maqu
nctunnoc:ru.3rnr,rBaJreHTHocrb $opuy:r. OcnosHrre gKBrnB,urgHTHocrr,r" Illpnnuuu
gnoft crneunocrra. PalnocrElrurre npeo6pa:onauux r!opuyn.

7. Ta6:M.rHoe rr anairr4ruqec(oe 3a,{ilHr4 e 6ynerrrx @yHrqrafi. peam.r:a4r,u 
{ry,nr<quft

$opuyralu.r.flpe.qcraBJreur.re Oylrrquft c,{Ho u cKHo. Baxnefiurue raurnymre Krraccbr
6ynenrx 1pyuKllzfi. Io:rrauolra Xeranr<una. @ynnqrnonarunax noJruora. llponepxa rroJrgor6r.
Kpurepnfi flocra S1'nxquonanr,nofi nonnorlr;

9. Ouronuue noHf,rrir reopzu rpa(fon. Tunn rya(boB. flo4rpa([n. Viarpauuoe
npeAcrasJreHr4e rpa(boB. onepaquu nat rpa$aun. flocrpoenue rpa1|orrx uo4eneft
sJreKTpr.rqecKllx Ir KoMMyTarIrzoHHED( CXeM,

10. Merpuvecrfie xaparTepr.rcrr.rKr.r rpa$a. Onpe4enenlre qenr:pa,
uegraurr rpalpa. Perrenrze uuuuMaKcEBD( 3aAa'r puuMerleHr4s.

pa.qvyca, AI4aMeTpa,

11, ,{ocu,rNrauocrb E cBs3nocr6. Onpe4elenrae KoMrroHeHT cB{3uocrr-r neoprpa$on n
crrJrbur,x r<ounoueHr oprpatf on,

12, fieper'nx', ocHoBurre rronrrr,rq., llocrpoeuue ocroBr{hrx nepeBEeB rpa$a c
rrcrroJrb3oBaHr,reM rroucr(a B uyouuy fi mfipr,rHy. Anropurun Kpacrca,ra u I Jlpr.rrraa [oc.rpoeHr4t
KpaTrafirxefo ocroBa B3Ber[euuoro rpa(fa. 3a'{aur,r onpe4eneurEr rparvafiruux oclfoBoB B
TOnOJrOrlFrecKoM npoeKTr'rpoBaHr4rl.

13. flocrpoerize uarpzq Syn4alreumni;rx qr.ruon u parpeson rpa$a..
14. O6xo4u rpa$a, Onpe4enenue sfireponbrx rr ftlMr.rJrrTolroBbrx r1r.rKJron rpa$a u

LrcnoJrr3oBagrre Aarrnbrx 3a.qaq B npuloNerinxx. Penrenze 3a.qaqr,r KoMMlzBorxepa l,r ero
lpuKraAHoe 3HaqeHne.

15. Amopr.rrurr pacKpacKr.r rpa$a. Peruenue nprrKJraAHbrx 3araq, cBoAftquxcr K 3i:lAaqe o
pacKpacKe.

16. onpelenenue nparvafinrux nyreft n rpaSax. peure*r4e 3a/'aq Ha r.c''or6iloBaH e
amopuruon .{efircrprr, (Dop4a u @nofi4a.



17" Anropraru tDopAa-(Da.rnepcoua olpeAeJrenr.rr MaKcr4MaJrr,Horo norora n rpaucnopruoft
ceTu.

18. Oururr.ra,rr:roe Ko,qr4poBaHr,re, floluexoycroftuunoe ro4uponaHue. KogupoBaxr4e c
IicnpaBneHr.reM oruu6or. K.naccu$ur<aqraa ol1z6ox.

5. OFPA3OBATEJIbHbM TEXHOJIOTUU
IIpn ulpoBeAerru[ JreKrltroHurrx garlsrrlft npr4MeHrercr uaccuqecruft [o.qxo,q
npelo.qHeceHr,rr yreduoro Marepuu:m,, npenloJraralorqraft npo6nerrar*1ro nosrarroBKy 3aAarr r.r

nepexo,{ ( paccMoTpeHrrro MeToAoB rrx pe[IeHnt.

Percouendyemca: I{cno:tgonaunerr.rymruub,uuftH6D( rrpegenraurifi no px4y reM Bo BpeMs
nerqufi. IpeseHraqru rro3BoJrrer xopomo r.rJrJrrocrpr,rpoBarB JreK4r4ro, AeMoHcrpnpoBarb
noBeAeHHe (p1mcqufi, Br43yaJrr43r4poBarB MeroA fiocrpoeEr4r rroBepxHocrefi ra r,A. B reqenrae
JreKrII{}I rypenoAaBaTeJrrr [ocrotHHo BeAeT Al{,uor co cTyAeHTaMLI, 3a/LaBa'^ u oTBeqzlt Ha
BOIIpOCbr,

Irpu nponeqenuu,nadoparop'oro [par{Turcyua neo6xo4r4Mo co3Aar6 ycJroB.a.,{ .qJrt
Ma,Kcr.rMaJrbHo caMoc'forren6Horo BbrrroJrHeHvr na6oparopnr,x pa6or. Iloeroruly rrptr
npone4enr.ru na6oparopHoro 3aHrrr4r npeloAaBareJrro peroMeHAyerctr:
1. llponecr:u gKcnpecc-onpoc (ycruo unu n recronofi (popue) no reoperr,rrrec(oMy MarrcprraJry,

neo6xo4rzrraorray 4rr BlmoJrHeHr,rr pa6oru (c oqeuroft).
2. flponepur:r rrJrarrbr EbmoJrHeur.rr ra6oparopurx pa6or, uo,qroroBJreHr{rrft crygeurorra goua (c

oqeurofi).
3. Oqenum pa6ory cryAeHra B Jr a1oparopuu u rroJD reHubre r.M AaHHr,re (oqeura).
4. llponepurr z Bbrcranr,rrl orIeHKy 3a orrrer,

JLo6as na6opalopuar pa6ora 4onxna BKJrrorrarb rny6oryro caMocrorreJrb'yro
npopa6orrcy reoperraqecKoro Marepr4a;ra, r,rgy.regr,re MeroAr{K npoBeAeHr4s r{ [JraHl{poBaxr4e
3KCIEPI,IMCHTA, OCBOEHIIE IEMCPI,ITEJ]EHbX CPEACTB, O6PA6OTrY 14 I,IHTEPNPC;TAIII{IO
gKonepr,rMeHTaJrbHBrx AaHHbIX, flprn srorrl Eac'rr pa6or Moxer He HocrnT6 o6ssaTeftHbrfi
xapar(rep, a BbrrroJrr{rrbcr B paMKax caMgcrorreJrBHofi pa60rr,r rro Kypcy. B pxTrt pa60r
qe:recoobpasuo BKJrroqrlrb pa3.4eJrbr c Ao[oJrHr4 TeJrbHb]Mr.r SJIeMeHTaI\4r4 rrarm6rx
Ilccre,qoBaHufi, Koropbre norpe6yor yrrry6neunofi caMocrorreJrbHofi npopa60rr<u
TeopeTHqecKof o MaTepr4aJra.

IIpt oprannsaqnl{ BHeayAltropnofi cauopro.rre.nrnoft pa6orrr no 4annofi nucr[r41rrr4He
rpe[o.qaBareJrro peroMeHAyercr r{cloJr*oBarl cJre,4yrour4e ee qpoprrau:
. o.uoroBKa n IIafiiacarrve pe$eparon, ,qorura,4oB, oqepKoB rr ,qpyrux rrr4cLMeHHr,rx pa6or ua

3a,qarrrr6re TeMbr;
. rloAroroBra MyrbrI.rMeI[ilH6D( npeoeuraqraft ;
. Bbr[oJrneHrre AoMarnrrr4x za4anui't pasnoo6pasuoro xapaKTepa. 3ro - peueuue sagar; no46op

rr I43rreHne Jrl.ITeparypHbrx ucroqHr.rKoB; no46op ullrocTparr4BHoro n orrrcareJrEHoro
Marepr{aJra rro orleJrbHbrM pa3AeJIaM Kypca B cerr.r Znrepuer;

. BbmoJrHeHrre r4Hl[Br,rAyailr,Hbrx 3a,qaHr.]fi, HanpaBJreHHBIX Ha pa3Burr4e y cfl/,qeHToB
caMocrorroJrbHoc"trr 14 u]Jlrrfvarunu. LlHgranu,4yaJrbHoe 3araHrre Moxer rroJryqaltb KaK
riaNlnft cryAeHT, TaK r.r qacr6 cryAeHToB rpynnbr;

loAroToBKa AoKJTaAOB IICCJTeAOBaTeJTBCKOTO Xapar"epa ,4Jr{ BbrcT)mJreHr.rt Ha uayrnofi
crygenvecr<oit ron(pepeuqulr.

6. OTIEHOqHbIE CPE4CTBA AJrs TEKyUIETO KOITTPOJIg yclEBAEMOCTr4,
TIPOMEXYTOqHOi{ ATTECTAIIIII4 IIO I,ITO|AM OCBOEHI4f, AI4CIIUTI.JI]AHbI I,I
YqEFHO-METOAI4qECKOE OEECIIEqEHIIE CAMOCTO.flTEJIbHOIZ PA$O'TbI
CTYNEHTOB



a) Bollpocbr pefiT[Htr-KoHTporrll
Ha peftrrurr-ronrpoJrb cryAeHTaM [pe,qJrararorcr 3agavz no npoft.qeHFr6rM TeMaM. BapraaHtr
zanamuit:
pefi ruur-nourpolr l{b 1

1. ,{aau rrauoxeorsa A= 11,3,5,7} uB=(2,3,4,7,8}. Hariru
Av B, A^ Il, A\ B, B\ A" ALB .

2. ,{nr lruoxec:rra B sagaur.rx I nafirr,r nce ero no.uMuo)r{ecrBa,
3.,{orasarr, panencrna:

(AM)LC = AL(BLC) . (l \ (B n c) = ( A\ B) v (A\ C) .

Hapuconarr 4uarpaurrarr Breuua, nHTeprrperl.Iplrorrlrle,qora3anHEre paBeHcrBa.
4. I'IMeercs r{arepr,rr 5 pa:nu.nrbrx rIBeroB. cr<onrro pasnu'rHbD( TpexloJrocHrrx (laron

rr,rOXuO COS,4aTb ?
5. ?Irraeercs 12 pasnuvurrx 4Iacrer. Cr<o4rro cnoco6on sanoJrnenr.rx ropo6rr,r 4JUr,qrtrc6er c

6-ro orceravu, eclr,r n xopo6ry Mbr yKJraAbrBaeM a) 6 gucrer us nrraerorqlrxcr, 6) 4
Ar4CKeTbr rr3 ur,r.rerolllnxcs ? (pacnoloxleuue 4r,rcrer a ropo6ne cyrqecrnenno).

6.,{arru unoxecrsa A= {2,3,4,6} u B: 11,2,4,7,t}. Haftru
AwB, AnB, A\8, B\A, ALB.

7. .{ar unoxecrua B sa4auux 6 nafiru Bce ero rroAMHoxecrBa.
8. ,{orasaru parencrna:

(An B)A(AIC) - A a(BAC) . A\(A\ B) - A^ B .

Hapr,rconar:r 4uarpauurr Brenna, r,rHTeplperr4plrorrlue AoKa3aHHbrg paBeHcrBa.

pefi ruur-rconrpo,nr, J\ir 2
9. I4Nteercs 5 pasruuurx uraceir,r, 8 pa.:nzvurx KoHBeproB t4 6 pasnr,rvurx uaporc. cro6r<o

BapnaHToB 3arraroBrr.r nficeM rro oArroMy B KoHBepr! npoMapKnpoBannuii ognofi as
ralreroulraxcr l*apor?

10. zrrreercs 16 pa:lnvurx 4ucron c lrn(f;opu ar\ueft u 6onc c 8-ro orceKaMr4. cronsrro
cnoco6on Hanoffrenns 6oxca a) 8..ro gi.rcraruH r,r3 lrMerorlr4xcr, 6) 5-ro gucralru uc
r.rueroquxcx? (pacnonoxeur.re Ar{cKoB B 6oxce cyrqecrnenno).

11, . Haftru o6racru onpe,4erennr, o6racru gHa.reHrrfi, R-l, R.R, R.R-I, R'l.R4nr
ornourenrax k={<x, y>l x, yeD u x+y< 0}, r4e D - rrrnoxecrno 4eftcrrurerBHbD( qroer.

12. 6. Hailmu o6nacrr onpegenenux, o6n4crr :nauenr,rft, R.t, R.R, R.Rl, R-l"R ans
onrolrenrar R={<x, y>l x, ye l-n/2, n/2] r.r y)sinx}.

13" 7" ,{ora.:arr, .rro 4nx mo6r,x 6unapusx ornoruenrzfi
(Rr URz)-r = Rr-r U&-1

14. 8. [orca:arr, rrro ecJrrr orHonrenrm R1 u R2 pelplercunnrr, ro pe(f ner<cr-rnHrr u
OTHOTIEHI{S:

R1 UR2, R1fl It2, R1'r, Rr . R2

15. 9. Ha rr.troxecnrax N u NxN onpe,qeriM R,n cle.qyrorqurt o6pa:ou: <a,b> eR.<+ (a-b)
.qerr4Tcr Ha m (rn>O), ,{orasarr, uro R^ xnnxercr orHorrreHr,reM SKBrrBaJreHTHocrBr.

16, 10. Hs ropo4a A n ropo4 B re4er 5 4opor, a r.rs ropo4a B n ropo4 C -4 4oporu.
Cronrr<o nyrefi npoxogaqfix qepes B, ne4er r.rs A n C?

peft rr.rnr-nonrpo,rr J\b 3



17. 1 1. B 6u6mto'rere 5 yre6nnron reorr.lorpuu, 7 - rpuroHoMerpr.rfi, 4- agre6pn. Cnonrro
noJrHbx KoMnJreKTon yue6nraron uoxuo cocraBr,IT6? @ce sr:eunnrprr cqlrrarorct
pa:luunulrrla).

18, 12. Cromro cnoco6on pa:noxum 10 o,qr,ruaKoB6D( Moner no gn1'rnr rapvaHaui)
19. 13, Cromro cnoco6on pa.:;roxum 10 o.qr.ruaKoBbrx MoHer rro rpeM KapMarraM TaK,

qro6rr uu o,4r{H r,rs KapMauor ue 6rrn nycrrna?
20. flocrpozrr CITHO SynrqrIa, 3aAalrHQft (lopuyroft

f (x,y,z)= ((Iy -+4/@)) -+ 0@ 4.
21. Ilocrpouru C[H@ Qymqilu, saAann$fi cron6qorrr :na.rennft f (x,y,z) = 0,1,0,1,0,0"1,0).
22, TTocrpouts nomanou Xera,rrvna AJrs" (fynxqnrE rzs n, 20

23" flo ucxoAnoft uarpr,rqe cMexuocrr,r M no"rpo n.reprex rpa$a, cocraBrrrr Marpr,rqy

nnrluAeuuroc'nz fI ra cnucox pe6ep,

-t
I
0

6) nonpocr,r K 3aqery3
1. Onpe4enerux MHoxesrBa, rrycroro [{HoxeciBa. KBaxropn, flo4rranoxcecrsa. Cnoco6br sara1vfl

MHO}I{ECTB.

2. Koneqrtte rn 6ecxoue'mrre uHoxecrBa. Morquocrr uuox(ecrBa.
3. Onepaqr,rr-r Hag rrar{oxecrBaMr{.,{r,rarpavupr Benua,
4, ,,{eraproao fipor,r3Be,qenr,re MHoxecrB, ,qeraproB (Ba4par [por43BoJrbgoro Mrrcir(ecrBa.

rpunecru npr{Mep6r. 3anucarr' Qopuynrr, Bbrpaxarcque qucro sreMeHToB aer{aproBa

7.

npor4 3BeIeHr,rf u AeKapToBa KBaApaTa.
flouxrue o6 oro6paxeuun. O6pa":rr r npoo6pa:u r.r ux csoftc:rsa. Ocuoruue rranu
oro6paxenuft. KoMnosurlrlr oro6paxenufi. Accoquarlrnuocrr KoMno3r{rluu, Kounogr.rqzr
oAHOTr4nH6X OrObpaXenufi. O6paruruoorr r4 o.qHocropoHHxr o6parrnrocrr. .Kpurepur.r
o6parr.rvocrlr u oIfi ocropouneft o6parurlrocru.
Mnorouecturre ornorxenr4.f,. Eyrenrr onepaqLfir Han orqortregr,rrMr.r. Eynena a:rre6pa
ornotuenr,rft. Bynenlr lrar:puqbr Ii orHorxeq r rra KoHeqrrrrxMuoxecraBax.
Ezuapnr're orr{olreHfir" csoitcrna 6rznapnrx oruoureHr.rft: pe([lrercrarnoorr,

cr.rMMeTpr4qHocTB, alrTr4cr4MMeTpnrrHocTb, iTpar8r.rTuBHocTb.
ornotttenrrs 3KBIzBaJreHTHocrra. K;laccrr gKBr{BarenTuocrr,r lr ux csoficrra. oaxrop-
MHoxecrBo, Ornourenus [oprr(a. Vnop.aj4ovenurre, m,[refino-ynoprAoqeHtrr,re rI qac,rr4qHo-
yloprAoqeHHbre MHoxecTBa.
Brrcra:r,rsaur4s u onepaqrru Ha,q lrut"w. Td6rruua ucrlrur{ocrr,r.
@oprr.rynu anre6ptr arrcraerrnanuft ,Paeuobr4JrLnocrr $opuyl. Teoperraa o
panuocrznruofi no,r{crarroBKe.
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5.

6.

8.

o

10.

I 1, Pannocr.runrre npeo6pasonaur.rx {opuyn. Ocnonnrre pa.uuocrrJrruocrrr,
12. Jleurua o qucJre cJron cJroB AJrr{HBr m B an{arute us r 6yxn.
13. Panr Soprrly:rlr. Pannocr.urnocrr $opny:r r.r 6ynerrx (popuyn (teopeua).
14. lnoftcmeuuocrl n a:rre6pe norlrxlr. 3axoA. 4noficrnesuocryt (reoperraa),
15. O6rquft npunqr,rn 4aoftcrneunocrr.r (reoperrla).
16. llpunqlrn 4noficrnenuocru 4nx 6ylrenrx t|opuyl (rcopeua).



17. Oynruuu a:re6pu norr.rru. 3a,qanue r|y"trquil $opuylofi. Hopua.mnue $opurr.
Anropnrurr nocrpoeu[s coBepmeHH]hx rropMalrrurx $opu.

18. Teopeua o pa.:loxeuuu (lynrqun anre6pr,r norr,rKr,r ro nepeMeHur,rM.
19. Teopeua o conepnrennoft gr{grronxrrasuofi nopl,ranruofi {opue u conepurennoft

roHrrourrunuofi uopualruofi $oprrae.
20. flolune cr{creMrr $ynr<qufi. Ipurueprt nonnbrx clrcreM &luruufi (c

IoKa3areJrbcrBorra nomrorrr).
21 . 3aulriyrue rlaccur Qyurqlrft alre6prr lonaru.
22' Klaccrr $1ur<qufi, ooxpanarorqrrx HoJr6 r4 eAr4Hr.rqy. Teopenr,r o 3aMKHyrocrr{ KJraccoB

Fs ra P1. TeopeNaa o (fyuxquu ue coxpaurpqeft nolr. Teopeua o $yHrqulr, ne
coxpanrroqefi e.qrnnr.rqy.

23. Knacc cavo4noftcrneuurrx $1'nrqraft, Teqpeua o saurn)"rocrr.r rlacca S. Teopeua o
necauognoft crneuuofi $yxquu"

24. Klacc uonoronntx $yurqufi. Teoperr,ra O 3aMrHyrocrr4 KJracc M, Teopeua o
netronorouHofi Qyrrrqun.

25. flonullorr.r XeraJrrnua. Teopeua o [peAcrglJreHr,M $yuxqun n nrz4e noJrnuoMa
. Xera.nrraua.
26. Knacc nrauefturx (pyurcqzft, Teopeua o 3aMKHyrocrr.r Kracc L. Teoperr.ra o aenuuefinoft

Qylrxquz.
27. Teoperraa llocr:a o (fyurquoua:rrnofi nomrore a;rre6prr aorr.rxr,r.
28. flepecranonxr4 r,r lroAcrarroBru. (Dopuyra 4nr Bbrqr,rcJreHr4q qr{cJra nepecrauoBor.
29. Pasueqenur. (Doprlryna 4nx nlrqr,rcreufir irmcra pasneuqeuuft.
30. Coqeratrus, @opuyna 4;ra nr,rvvcrenus. qvura coqeranraft,
3 1 , Pa.:6[eHrEs. (Dopuyna 4nx nrr.rncrreHns. .lrucrra pazluoauit.
32, Meroa nr<nroqeuaii I,r ucrnro.reHr4fi.
33. Onpe4enenur rpa(f on, ux [pe,qcraBJreuu4. Marpr.rqu cuexHocrrr ra r.rur{uAenquii,
I{souop(f usrra rpa(f on.
34. Ilpocr:eftmue rraur,r rpa$on: rroJruhre, ,qByAoJrr,Hbre, peryJrrpHrre u 4p.Onepaquu
o6te4lttreHlrx, coe.ul{rleHl{l{, AonoJrHeHI{t.
35 . Mapurpyrrr, qenu, rpocrrre rlefiu, qr,rKJrbr. Cn.rsnoctr rpa$a.
36. Teopenra o vzcne pe6ep n rpaSe u ee cle.zicrnrae.
37. Siilreponrr rpa$u. Jleunra o cyrqecrBoBar{ur qurna n rpaqpe.
38, Teopeiva o ueo6xo4rarrarx a AocrarorrHbrx ycJronra.rx rpa(fa 6rrrr sfinepoarnr,
39. Ilocrpoeulre sft.nepona qurlra (anropunra Onepr).
40. Oprpa@n. Opuaprupyru ,opqe[r, opqnKJlbr. Cssguoct oprpa$on. Teopeua gnx
silnepoBbrx oprpa$on.
4 1 . fauurrrononrr rpaqprr. Teopena .{r.rpar a.
42. lepensl. u ux cnofiorsa. Ocronnoe 4epeno, qunnr.r.recr<rzft panr rpa$a.
43. Pa3aerrroqee MHoxecrBo, prrpe3, Mocr. {,,rroprzru Kpacra,ra,
44. flnocr<ae rz nJrauapHbre rpa(frr. lorrreouop$nocrrrpa$on.Teopeur,r o ueo6xo4r,rurrrx u
Aocraror{Hr,rx ycJroBr,rsx rrJranapnocrurpa{on.
45. Teoperraa 3fiJrepa o cooruorrrenr{r,r rrrrcJra rpaxefi, pe6ep r,r Beprrrr4H B rpa$e. Ee o6o6uleuue
ua uecaxsnrre rpa$rr.
46. Teopeuu o cnoftc.rnax uarapnrx rpa$oq: uuue pe6ep, crerreuu Beplrrrn.
47 . Pactcpacxa nep''ull B rpa$e, Xporraarr,rqecKoe q'cro. pacrpacra npociefiruux runon
rpaQon.
48, Teopeua o pacKpacKe rrpon3BoJrb'oro rpaaba. TeopeMa o pac(pac*e [JraHapHoro rpalpa.
49. HaxoN4enrae xpoMarnqecKoro qncJra AJr{ npor,rsnonrnoro rpa$a.
5 0, Amopunra,{eft rcrpn.
51. onpeAelenue noror€ B cern. llpocroe ceyeHr.re r4 BeJrrlquHa ero norora. Teopeua oop4a,
@a.,rrepcona,

52. Anropurrr,r HaxoxAeulrr MaKcr.IMaJrbHoro rlorora B cerr4.



53" An([anurnoe KoAfiponarrrre. O4nosnavuocrr (oAr,rpoBarr[r,
54. Csoficrno npe![mca. Teoperraa.
55" Herpunua,rruoe pa3JroxeH[e Ko,4oB B cxeMe Ko.qupoBarru{. Anropunrr [poBepKn
KoAr,rpoBaHr.rt Ha o,qHoSHaqHocTb.

56. Hepanencrno Marvr.urana, Teopeua.
57. Teopena o cyrqecrtsoBar {u 

"ruin"ro 
o.qrro3}raqnoro Ko.q poBaurrr, o6raAarouero

cBoficrBoM npe(bnKca.
58. flousfi,re o Ko,qax c Mr.rHr.rMairruoft r,rg6nro.nrocrrro.
59. ,{epero rsarzMuo o:trHo3rraqHoro KoAr4poBaHr{r u ofiepaqfirl Ha HeM,
60. Hacnqeuuoe r4 [pr,rBe,[eHHoe KoAoBlre ngpeBbr,
61, Anropurur uocrpoeHrrr (oAa c M Hr,rMaJrbgoft lrg6uroqnocrrro.

B) [pnMepnrre 3agauun/roupocrr uo nrepedrrecraqlru (raver):
1. onpe4eneuue sftnepoaa quraa eftrefona rpa0a. Teopeua oftnepa gnr opr4eHrr.poB?lH-

Horo rpaqpor (6e gora:aremcrra).
2. Onucanue peKypcr.rBnoro anropvrua irocrpoenr,rx sfilepona qrar<la.
3. Onr.rcanue aJrropI,ITMa ,{eftxcrpu HitxoxAeulrs Mr4Hr4MaJrbnoro nyfl.r MexI). AByMs

trpou3BoJrbHbrMrl Bepm.rHaI\,IIr B Harpy?KerrrroM opr{errTl4 poBanrrou rpa$e.
4. onrEcanr,re anroplrrrrra@op4a - Ed.nnvrana HaxoxrAeur,rr MLIHr.rMaJrEHoro rryrr.r B

B3BeureHHoM opheHTr.rpoBaHHou rpa$e.
5. onpe4enenze opr{eHTrrpoBaHr{oro AopeBa, neca. gro HanbrBaercr ocroBubrM ,qepeBoM

opr.renTrrpoBarruoro cnxsuoro rparpa.
6. Onpe4eneuur Kopur, noroMKa Feprrrr4Hbr, npe,qKa BepmuHbr, Jtucra, Kycra

opr,reHTrapoBaHHoro AepeBa.
7. Onpe4eneuue Bbrcorlr op[eHTupoBauHo'o AepeBa, rny6nnrr Bep]nuHr,r v

opIreHTI4poBaIrE oro AepeBa' Bbrcorbl BeprIII{HbI opaeHTlrpoBaHHoro AepeBa v, ypoBHt
Beprrrl{Hbr opr{eHTrrpoBaHHoro AepeBa iv.

8. Karoe opueHTr,rpoBaHHoe AepeBo Ha3brBaercr 6r.rHapnnu. Kaxoe 6mrapnoe
opr4eHTllpoBaHHoe AepeBo Ha3brBaeTc.S noJrHbrM.

9, Onncanrae a;rropurua Kpacrca.ra nocrpoeur.rr MI,rHr4MaJrr,Horo ocroBHoro AepeBa.
10.9ro nagrnaercr rlr4KJroMarnrrecrr4M .rucnou rpa([a G. llerray panuo KofllrqecrBo

$yu4avenranr'nBrx rIr4KJroB rpa&a Q(r, E/ npn .irro6orra Suncuponanuoru ooroBHoM
rcpeneT:(V,E').

r) Borrpocbl,qJrs caMocrorreJrr,Hofi pa6orr,ri
1. Cnoco6u sa"qaHlzr MqoxecrB.
2. ocnoe'rre o[epaqrrr4 Ha,q MHOXecTBauu. .{r,rarpavurr 3finepa-Beuna. cnoficrsa

onepat1r,rft uaA mHoxecrBar{rz.
3. Ilouxrr.re pas6ueur.rx n uorprnr,rr MHo)r(ecrBa.
4. onpe4eneuue .'ptMoro npor.rsne4eulix M'oxecrB. Bbr,{[cre'r.re MorqHocrn rrprMoro

npor43BeAeHr4r KoHeqHlD( MHoxec,rn. Moqnocr:rE Koropsrx r,r3BecrHbr.
5. llougrrze 6r-rnapnoro oruorueHr,rr. llpr,rltepu Er.rnapnrx orgolrenrifi. A.nropr,rnr

rrooTpoeHr{r MaTpI{rIbr oTHorlerrr{t
6' Karlre orrroflrenr,rr Ha3brBaror pe$repcrnuuuu, cr4 MMerpr{qHErMr,r I,I TparfiLrrlrBurmr4.

Oco6ennocrrz uarpurlbr orHorrreHrafi ajrs raxvx ornolrenzfi .

7. floHsrue orHorrreur,rr gxsunareHrnocir4. flpurraeprr oruotregrzft srBr.Isareuruoctu. gro
Ha3BlBaerct KJIaccoM SKBLIBaJTeHTI{ocrr4, cr,rcreMofi KrraccoB gKBrrBaJreHTHocrrr. CtBoftcrna
KJIACCOB f KBfi BATCHTHOCTI4.

8. llonsrze ornoineur,rr ropr4xa. llpzueprr ornomeHr,rfi floprAra,



9. rloHsrrre 3aMbrKarrru orHomeHlrfl, Amopurr,r rpan3r4Tr,rBHoro 3aMbrKaHr{r (anroplrrlr
Vopura;ura).
ll. rlonxrue a.nre6pu JrorrrKrr, &yrrqr,ru anre6prr Jrofl{Kr4. llpanuna [oorpoeHrrr ra6m,uu

IrcrrrHnocrr.r u raprrr Kapno,
12, floustue (f opvynu anre6prt JronrKI{. Vuapuue r,r 6unapnrre Jroruqecrr{e orreparlr4r{.

flpropr,rrer loruruecxux onepauufi ,

13. flonsrue e;rerr,renrapnofi ArBrKlHKrIr{u (ronarouxquu) (fopuyn, 4rnrromrunnoft r
ronloronxrusHofi uopua;rrnofi $opruofi ,

14. flonxT ue CAHO (CKHO). Teopena q cyrqecrBoBaHr4rr CAHO (CKHO).
15. Amoprnurr locrpoenr.rx CIHO (CKH@) no ra6.nr.rqe r.rcnrnHocrr{.
16. Anropuruu roflyrreHr,rrr coKparqel roft ,{HO (KH<D) no rapre KapHo.
17. Onpe4eneune rpa$a, cMexHbx pe6op, cuexntrx Bepmm. r{:ro ogua.raer Bbq)axeur4e

"pe6po uuqn4enrno nepnrunaru"?
18. Onpe4elenue oprteHTr,rpoBaunoro, EeoprienTnpoBaHuoro, cMerlarrHoro rpa(fa,

KarrorM.recroe fipeAcraBJrenr.re HeoprleuTr,rpoBaunoro rpa(fa (napuconaru npnrraep).
19. flonsrue: nycroro rpa1p4 nym-rpaqfa, rpunraa:rruoro rpa$a, rpa$a c nerJrrMr,

lrynrrzrpa$a, flpocroro rparfa, 6ecroneunoro rpaQa (npune4zre npr,rMepbr Ka]Knoro B
nu4e 4uarpauu).

20. \Iro na:rmarol loxanrnofi crerrenbro Bepmr.rgbr rpaSa. flonxrue rroJryorefieHr{ lrcxoAa"
r4 "florycreneHr, saxo4a" 4nr oprreHTr,rpoBaHHoro rpa([a. IIoH{rue cnxsnoro rpa!!a.

21. flepevucrure Bo3MoxHbre cnocodsr saRa*vt rpa$on. Kax Soprur,rpyrorcr rurarp"qa
LrHrIr.rAeHrI[ii, Marplrqa cMexHocrri ,qJrr Heop]reHTripoB:urHoro u op[eHTrr.1]oBaHHoro
rpa$on.

22' Kaxue rparlrr nasrrnaror usorraop$nm,ru. flplrnecr:u aJrropr,rrM cpanneHr4l{ rpa$on,
IIPEACTABJICHHb]X MATPI,IqAI\4I,I CMEXHOCTI.I, HA IIPEAMET BbUIBJIEHIZ{ IIX I,I3OMOP$HOCTrZ.

23. [lyru Aoponr B HeoprrenrrapoBarrnou (opraenruponaanou) rpaife: onfe,;xenenue
Map[rpyra' ,qrIzHbI Maprlpyra, Map[+]Ta qr4KJr rrecKoro, qenrn, npocrofi qe n) rlrrKra,
npocToro qrrKJra,

24. 9ro nonrzuaercx no4 o6xogou rpa(pa. onr.rcanr,re a:roprarraa o6xo4a rpa(la r rny6zny.
25. onpe4e:renue cBr3Horo HeoprzegrfipoBaHnuii rpa(fa. rlro Ha.grrnaercr rorrlnoneuroft

cBx3Hocrr,r HeoprreHTr{poBaHuoro rpa(ia.
26. onpe4erenne cuJrbHo cBr3noro u o.riHocr:opoHue cBr3Horo oprre'TrrpoBaHHoro rpa$a.

Konnoueurtr clrlrHoft cn.sgHocrlr rr oAHocropoHHefi cnxsnocru rpa(fa.
27 . \ro ecrt' oruorxeHue Aocrr.rxr,rMocrrr 3araggoe na rpa$e. cnoficrsa ornorrreHrr.f,

AocrnxuMocrr{ AJrr HeopfielrrrrpoBarrHoro ]r oprreHTl,rpoBarnroro rpa$on.
28. flonsrue orHoIIreHIrt ,4ocrl{xllMocru lra MHoxecrBe KoMtroHeHT clrJrbHoii cnrgnocrn.
29, 3aI.a',ue Marprru*r cBr3'ocrr4 .qJrr Heopr4eHTr,rpoBa'r{oro rpa6A Marprrrlbr

o4uocropoHnefi cBr3Hocrr,r AJU oplrenjrllpoBauHoro rpa$a, Marpr,rrlbl cnJrbuofi cB.[3Hocru
AJrfl opfi eHrxpoBaHHoro rpaSa.

30. Merprzvecrue xapaxrepr.rcrr4xu rpa$oa: onpe,qeJregr.re paacros'Hs. MexAy Beprrrr4uaMr4
yi u vj B cBr3uoM rpa$e, 4uarrterpa cBt3Horo rpa$4 ercqeurpftclrrera BepmrrHbr v B

cnxsuou rpa$e, pa4rEyca rpa$a, qenrpanrnoft reprnr,rnrr.
3l. rousrfie roqru.I coqJreHer{ur, Moora r.r 6nora. Kor4a repurrluy rpa(fa rrroxcno oqr4Tarb

To.rKofi co. reueuux, Karoe pe6po cquraercr MocroM,
32. llro nasr,rBaerca neprruuuoft rE pe6epuofi cnrsnocrtro rpa{a.
33, onpe4ereuae HeoplieHTr-rpoBarrHoro 4epena, gro Ha3brBaror ocroBHbrM repgBoM

Heop[eHTI.IpoBaHHOrO CBq3HO|O rpaoat rlro Ha3BrBaercr Heopr4eHTr.rpoBaHHr,rr oa*o*.



7. yTIEEHO-METOAI,IqECKOE II I{HOOPMAIII{OHHOE OBECIIETIEHI,IE
nucqurrJrr4Hbr (MoAyJrE

a) Ouronuan lareparypa,
1. 3apunona 3.P. [erquu no 4racrpernroft uarerr.larrare, Marerraarr.rqecras rorfifta./

yre6uoe noco6ze.- M.: Poccuficxvrfi ynunepcurer ,qpyx6br Hapo,qo s,2014.-120 c.
I lWl vrwy-. iprbookshop. til2219 0

2. Mapueuror C.C. Ocuonu reopuu 6ylenrx (f yrr qlrfily,re6uoe noco6ue.- 1M:

OI43MATJII4T, 2014.- 136 c. //hr@lAls'rry. iprbookshop. ru/24270.
3, I{nanon tr{.fl. C6opnun sa,4arr rro Kypcy <[zcnpernar uareruaura>/ ueroArirrecrr,re

yKIBaHI-It.- M": Mocroncruft rocyjlapcrnennuft rexuuqecrrafi ynunepcrarel rauenr,r
H.3. Eaprana,2013.- 32 c. /h, /wwvr.. iprbookshop. ru/3|549.

4. Anexcees B.E. Jlercqur.r no gncxpdtroft uareuarure/ yue6noe uoco6ne.- Itd.: HI4II
I4HOPAM, 2013.- 90 c. /&l!p/Au&. znanium. com./catalog.

6),,{ono.nuurorrbuaq Jurreparypa.
1. KrarrgoB @.1(. fllrcrpernar MareMdTuKa. 9acrr 1, Ocuonrr r:eopun MHoxec,rB r{

Korur6ranaropura.- M.: Mocroncxufi rocy4apcrnennrrii crporarerirnrrft yuranrepcr.rrer,
2010.-112 c. /4;irlpllwww". iprbookshop. ru/16394 .

2. Vcon C.B. .{lrcrpernaa nareuarurb./ yre6uoe noco6rEe.- Oucx: Oucrr.rft roc. yH-T
?Iu. C.B. ,{ocroencrcoro, 2011.- 60 c. /&!lpl[Ml I{. iprbookshop. rul248$4.

3. Mapveurol C.C. Ocsoru reopuu Qynerrx $ynr<qnftl yre6noe noco6rae.- M,:
@I43MATJII4T,2014.- 136 c. //htpl uu!. iprbookshop. ra124270

4. Xpanona T.B. ,{ncrpernaa uareMatr,rKa. Sleuenrn reopnra rpa(fon/ yre6noe
noco6ue.- Honocr.r6r.rpcr<: Cu6upcrtuft roc. ]'H-T TeJreKoMMyrruraqufi r un$opnra-
ruru" 2014.- 43 c. //Mll\\ww. iprlbookshop. ru/24270.

r) I{urepner-pecypcbr,
l. 3EC <rYulrnepcurercr<ar 6u6nzorgxa oruarln> - http://biblioclub.ru/
2. Slerrponunas 6v6mtorera:http://www.twirpx.com

8. MATEPI4AJIbHO.I'EXHI,IIIECKOE OBECIIEqEHI4E
AI,ICIII4I]IJII4HbI (MOAYJTS)

ltn npoBe,qerrr4{ na6oparopnrx gau'.'-tlrir npe.q'a3Haqeua c''equtur.I3rrpoBauna{
la60paropua -(ayA. Ilb 5 1 1-3f), rro3BoJrrlourar [poBoArzrr rraylrrrane4rafturre 3arfiTur.

,{na nrrnonnenux na6oparopnrrx t'a6or ucfioJrr,3yercr KJracc KoMrrbrorepoB, c
[porpaMMHbrM o6ecue'renuerra: r3brK nporpaMMr{poBaHr4r c++; Microsoftofficew<trd anr
oqpopunennx orqeroB.



Pa6o.rar nporpaMMa ,q[cur4[J[rubr cocraBJreHa B coorBercTBr.rr4 c tpe6oralumrau @f OC
BOno ualpaa.rreuuxt 02.03.03 <Marejrraarrrecrtoe o6ecne.Jenze r4 a,qMrrgficl1'r,rpoBaHr4e
unQopnraqu-ounbD( cr,rcreM)

Pa6o.r1to nporpaMMy cocraBr,rJr
(@I,IO, noAnucb)

Peqengenr
12(upegcranurenr pa6orogarenx)

(Mecro pa6or6r, Ionxnocrs, @ZO,

flporpav*ra paccMorpeHa r{ o4o6pena na sace4anr.rr.r ra([e4pu

nporo*ooNn "/11 or //.0Q- /S rorc
3ane,q1'rorqzft xa(be,qpoft OrIIM
(@!IO, roAnrrcB)

Pa6oqag nporpaMMa paccMorpeHa o,qobpeua Ha 3ace4a'avn yue6no-nelo4rauecrcoit
KOMIICC}II HUIIIDABJIEHI{'

IIHOODMAIIU-OHH6D( Cfi CTEMD---------------|..
Ilpotoror Nt ,/4 /l__s"1 l/. Ut'r. /S rc^a

flpe4ce4arenr KoMraccr.rr{ @ufIM C,M. Apar<e
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oT ro.qa

oT ro,qa
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3aae4yorqrafi ra([egpoit
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yqeoHErft roA

3aae4y'rorqvfi xa{e4pofi


