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1. O C B OE HITfl , NIilCIII4IIJIIIHb I
Llr:usNrrl o cB o eHr,r{ .4ucrlr4 u (ir,ro4ynr) xnnrrorc.r :

o QoprvrnpoBaHrre y cry B MareMaruqecroft KyJrbrypbr \r pa3Byrrlre JrorlrqecKofo
MblmleHus;

o Qopnruponauue (f eHTaJrbHbx guanufi rpu i43yrrenr,rr4 rlorrpocoB TeoperrrKo-
MHOXECTBEHHOTO OIIVICAIJVI.g. vecKr4x o6rerron, ocHoBHbrx npo6neu reopupr rpaQon z
M€TO.IIOJIO|I{}I UC[Onb3OBaHIrtt napara MareMarl{qecKoft Jlorv KI,r, cocraBnrlotut4x
Teoperr'l qecxnft (pyn4aueHT orr r (pyHr<quoHrrJrbHrx crrcreM

. ooyqeHrre cocraBJreH MareMarr4rlecKl4x naoAenefi u ocHoBHbIM MeroAaM peureHr{s
3a4aq. reopuz rpa$on, alre6pu rro

. o6yqeHrre pemenr{ro n
clocooHocTr.r TBopqecKrr noAX

2.

,{ncqznmlna
upoSecouonalsuofi

MECTO CUIIIIJII,IHbI B CTpyKTypE olttorr Bo
<,{ucrperuax MareMarI4KD) orHocx,rrcr K 6asonclfi qacrv ocHornofi

01.03.0i1 <flplmna4uaA Marevruil4
lporpaMMbr rroAroroBKu 6axwruspoB rro HarrpaBneHr4ro

u uH(fopuarvrKa>>, ftx ycrreruHotfo Lrc)rqenzx 4aHHoli
Ar4ortrUrrJrr.rHbr cTyAeHT AOJTXeH 6 OOt3aTeJIbHbIM MI,IHI,IMyMOM gar[Opxanzg OCnOnnOfi
o6pasonarenruoft rporpaMMbr rro areMarrrKe AJIfl AaHHoro HarrpaBJreHr.rq (naarenaaruqecKoro
aHaJrr43a, ar.urvrvmecr<oft reou , Jrr.rueftnoft alre6pu). 3narn ocHoBbr MareMarr.rqecKoro

coBpeMeHHbre reHAeHrlr4kt pasBvi:Ttrfl. uu$opuarrarz,alIurr 3a, anreopbl, IeoMeTpr,rr{,
Bbrrrr4cJlt renrnofi TexHr,rKI{ rr KoM bl< rexHoJlorrfi " YIue'rr [pr,IMeHf,Tr MareMarr4qecKr,re
MeTOAbI }I BbrqI,IcJIIITeJrbH\,1ro TexH
oAHOM rI3 anfoprrTMlaqecKHx .rI3

gJIEMEHT'AMI,I MATEMAT'I,IqECKOIO

PE3YJIbTATE

3narr:
- OCHOBHbIE IOII'TI{.f, I{ 3AKOH

cuoccr6rr olepupoBaHvrs. c :rrvrMvr;

- MeTOAOJTOTUT IICfroJIb3oBaIl
rrpoBepK a LrcTrrHHocTlr yTBepx.qeHn

- a[ITOpLITMrI IIpLIBeAeuux 6y
rvrr4HrrM€urbnrx (p opu ;

Krr, Teopur,r 6uHapurm orHclrrreHlr it u t eopuu MHoxecrB ;

KJTaAHbX 3aAarr MaTeMaTr4qecKr4Mr{ MeTOAaMU, pa3Br4TI,Irc

K perrreHr.rrc npo(f ecczoHaJrbHbrx 3aAaq..

AJrfl perrreHr{r npaKTr.rqecKr4x 3aAarr, rrporpaMMr4poBaTb Ha
lpoBoAr.rrb cpaBHr.rreJrrnrrff auarrvtg rrapaMerpon. Bna4err

oEyqAIoIrIErOC^fl, OOpMI{pyEMbIE B
EIJVIfl AT4CIIIIITJII,IIi hI (MOAtyJrfl )

annap aT a M aTeM aTr.r\re cr<o fi Jr o rr,rKr,r I,I

pr o cHoB aMr,r anropt4TMtI3,AI\VrL

[lrcquuluua Sopunpyer : vs. vr rl.aBbrKll, ueo 6xo4rrMbre B rrpaKTuqecnoft 4erreJrbHocrr4
rnalu$lqnpoBaHHoro clerlrranr4 B parvffiax y.re6noro [poqecca Moxer 6rrrr ucnoJrr3oBaHa
flpu [oAroroBKe BbrnycxHofi KBiurz rcaqzonnofi pa6orrr.

3. KOMIIETEI]I

llpoqecc H3yrreHr.rfi Arrcq rrHbr <.{ucxperuar MareMarr{KiD) HanpaBJreH HA
IIIHX KOM tluir:.

B pesynrrare r,r3yqeHr,rt r.rHbr cTyAeHT AOJTX0H :

Teopilll MHoxecrB ; cuoco6rr sa4aHkrs. MHoxrecrB r.r

- cnoftcrsaornoureuufi SJIeMeHTaMr,r At4cKpeTHbx MHOIKeCTB I,I CI,ICTEM;

cnoco6rr

HHe KOMIIeTeHUI{U

HbIE KOMTIETEHUIIU
cuoco6nocrr [c[oJrb3oBar
MtrfeMarr,rKr,r u un([opMarr4

. cBt3aHHbx c n

oa3oBbre 3IJAHVLI. eCTecTBeHHbIX HayK,

, ocHoBHbIe Sarmr, KoHllenquu, npr4HIIr4rIbI
MareMarr.rKoft u urribopuarraxofi

bHbIE KOMIIETEHUrIII
CTBOBaTb V IIpI{MeH.[Tb COnpervreUHrr[

(pyurcquft K HopMaJrbHoft (foprvre u rrocrpoeHrt



- MeTOAbr rrocTpoeHr.rr IIo oy
$ynrquouanbHbx cxeM;

- METO,UbI IICCNE,IIOBAHPI' C

HaxoxAeHr{e 6asuca'.
- OCHOBHbIE TIOH'TI,IS I,I 3AKO.

- ocHoBgbre noH.rrrrrr ra cnofi
- MeTOIbr I,ICCJT9AOBaHII'

rparvairruzx nyrefi MexAy Bepilu
- rdeToAbl llccneAoBar{I,I.f,

B TpAHCT[OpTHbX CeTSX;

KoMHbrorepax)
Yuerr,:

(pyurcqnu MHof oiloJrrocHbrx KoHTaKTHbrx r4

sr 6ynenux Qyuxuuft Ha roJrHory, 3rlMKHlrocrb r.r

rou6rauaropr{Kr.r u xorra6raHaropHbrx cxeM ;
rpa$on ra cnoco6rr r4x [peAcraBrrenlrfli

cBr3Hocrr.r rpa$a, anropr.rrMbr orrpeAeJreHut

t,r rIr.rKJIoB n rpa(pax, HaxoxAeHr,re MaKcHMaJrbHolo rroroKa

xpar.rafiuux uyrefi B HarppKeHHbrx rpa(fax;

- MeTOAbr peureHr,rr onTr4M Hbx 3araq na rpaSax.
- [pr{eMbr rrporpaMMu vs. nrrfl rrepcoHanbrrbx 3BM (IBM coBMecrr.rMbrx

- rlccJreAoBarr 6ynenu $yn
- [por,r3BoAlrTb [ocTpoeHr4e

pI, IIoJIf{aTb LIX [peAOTaBJreHr4e B Br.rAe (popnryl;

- cr[peAeJrrrb rronHory u 6tts
Hr4MrrrrbHbrx (Doprur 6ynenrrx SyHrqufi ;
cr.rcreMbr 6ynenrrx (byurcqz fi ;

- [pI,IMeHf,Tb OCHOBHbTe aJI br rrccJreAoBaHr,r.f, Heop[eHTr4poBaHrrbx r{
opr.reHTlrpoBaHnbrx rpa$on ;

- fronb3oBaTbct 3aKoHuIN4Z Kr4 Antr pelreHr.rr rTpr.rKnaAHbtx 3aAaq;
- pe[raTb 3a4arrr4 onpeAeJreH
- peuraTb 3a4aqr4 oflpeAeJrerr

MAKCI{MAJIbHOTO IIOTOKA B CET'X:

- pa3paooTarb vr oTJraAr{Tb My Ha iufoplrrMratrecKoM r3brKe C** 4nr peufiI3arlur4
uuropr{TMoB Ar.rcKperHofi MareMarr4

B;ra4err:
- HtaBbIKaMr{ pelreHl,rf, qecKr.rx 3aAaq AvclKperHoft uarelrarzxz;
- EIABbIKIIMI,I IICIIOJIb3 OB,AIJVTfl npo (p eccuouanruoft AesreJrbHocrz 6es onrre 3Harrr4fl B

o6racrra Ar{cKperHoft uareuarlrrcr,r
METOAAM}I AHUIT43A VI CU r.r3f{aeMbrx xr'renufa 14 rrpoqeccoB ;
ooJraAaTb cnocooHocTBlo K MeHeHr4ro Ha rlpaKTr,rKe, B TOM qr4CJre yMeHr,reM

COCTABJTTTb MATEMATI4qECKUE MO Tr4rroBbx upo $ ecczoHilrrrHbrx 3aAaq a HaxoArirr cno co 6rr
Irx perueHr.rfi ; zurepuperr.rpoBarb n
MaTeMaT'r{rrecKoro pe3yJrbTaTa;

snrrfi ((f rz:lzuecrzfi) cuuc.n ronyqeHn:oro

4. CTPyKTyPA 14 COIE AHI,IE AtI CIII4TTJII,IHbI (MOAyJIfl )
Oeirqar rpyAoeMKocrb br cocraBJlfler 7 :a.rerHbx eArlH]rrl 252 qaca.

3leuesru rou6rauaropuoro
AHUUI],I3A

Srev esrsr reop[u r(oAr{poBaHr.rrr



qe0H oI,I Ar{CqItnJrr,rHbI.
flaniaeuosaHHe pa3AeJta

altcul|I|JrlrHbt
Co4epxanue pa3AeJra

Mnoxecrna
oro6paxeHus

MHOXeCTBa, CIIOCO6bI 3a!:A1:/rs. MHOXeCTB.

a. Cpanneur4e MHoxecrB.
v. HaA MHOIr(ecTBaMr.r.,{uarpavurr 3fine,pa-BeHua.

MHOXECTB. AEKAPTOBO TI]POI,BBE.IIEHI,IE MHOXCCTB
Ouronrenlrs 2.1. n

3AilAH}.I

OTHOIII

AHTLIO

2.3.
cBofi

rrlle oruorrreHrlr. Eunapurre oruorfleHllf, rI cfloco6rt nx
Ouepaquu na4 6znapurnuu orHol[reHrrrMr4. O6parnrre

zr. KoNrno3wlr,rfl 6uuapHrx
rrpr.rqa 6lruapurrx oruoureHuft. Csoftcrna 6uuapurrx
uit: pe(breKT[BHocrb, ct4MMerpvqHocrr,
MeTpHqHOCTb, TpaH3I{T}IBHOCTb.

Hr,rr gKBI,IBaJreHTHocrz. Knaccrr gtKBtzBaneHTHocrrl I4 r,rx

, Oruoruerulr rroprAKa. Vuopa4oqeHHbre, lznefiuo-
TIbIE I,I qACTI,IIIHO-VilO

Cuc'reua pa3nr4qHbx

Ame6pa Jrorr4Kr4

PaeH

3.2.
gnofi

CI,IHTE3A

arre6p
3.3. C

0yroul

3.5. P-

BbrcKil3brBanuft. llonsttle o BbrcKa3brBaHr4rl. Onepaqrau
krflMvl (Dopuy-nrr anretipu errcxa3rrsaHrlft.

nrrcraglreaurdft. AH@ v KHO. Pa3roNeHr.re ([yuxqufi
JrorrrKrr rro K rrepeMentrrbru. CAHO u CKHO.

[o3r4rlkrfl QyuKrlr,rft a.ure6prr Jrorr.rKJ4. llonnrre crrcreMbr
. flonsrue 6azuca. llolunovr Xeranxurra.
KHyrbre KJraccbr (fyurqzfi. Jlunefinrre (pyurcqzra.
ble $yHxqrau. Teopervra o MoHoroHHbrx (fynrqulx.

Hbre (pynxrplu. @yaxquz, coxpaHrroque
0, 1. Teopeua flocra o (fynrquonalrnoft roJrHore.

cxeMrr Ir cxeMrr us $ynxur.roHaJrbHbrx oJreMeHToB" 3a.qa.ra
3a4alra aHarrvsa vr 3a4aqa yrporqeH[fl pKC.

Asor.r.rHlrii cyMMarop.

buocrr n alre6pe BbrcKa3brBaHzfi. Eylena anre6pa.
HHocrb n anre6pe BbrcKa3Heauufi. Ilpuuqun

ocrr,r u 3aKoH 4noficrnenHocrlr. Hopuanruue (fopuu

3:renrenrrr
rona6unaropHoro
AH.AJIVI3A

Teopur rpaQon

vrKarlprfl. xou6zHaropHbx gap:aq u xapaKTepncrvrKa vtx
Tr4rroB. Ocronnrre ilpaBlrrra ropr6rauaro prrKn. Ocnosurre

ble rcou(furypaqun: pa3MerrleHus, eorlerantrl,
. Pa36r,reHr.rfi. Mer:oA BxJrrorreHlrfi z zcrnroqenr,rft.

HrtoroHa, 6unouzanruue ros(f QrqrreHrbr, TpeyroJrbHr4K
MeroA nxnro.reHzft r,r zcrnloqenzft.

CTEfIEH

CVIIIEHAfl

Teoperra

rpa(pa.

rpa(fe.
5.4.

.{ucr<
MVIHU

bre orpeAeJreHr,rf,: rpa(b, qacruqHrrft rpa{, roArpaib.
sa4aleprs. Creuenu Bepm.ru. Teopeua 3finepa o cyMMe

. flyru, upocrofi [yrb, rlerrb, KoHTyp, rIrzKJr. C)nxsuocrr,
BS3HOCTb..

apHbre rpa$u. Teoperua o roM, uro K5 ra K:,: HenJraHapHbr.
lloHrpxrzna-KyparoncKoro (6e:l AoKa3arenbcrna).

rrJraHapHocrr.r. Pacrpacra rpa$a. XponrarzqecKoe qucJro

v raMr4JrbroHoBbr rpaQrr, Heo6xo4zrr.lrre tr
ycnoBras. 3a4arra rror{cKa raM]lrJrbrogoBa rII4Kna B

BBI rpaQa. Hazrueurnrufi ocroB. Csoficrna AepeBbeB.
bre gKcrpeMarrbHbre 3a4a.tu. Alropuru HaxoxAeHr{t
Hofo ocHoBHofo AepeBa. Alro



vfl [epeBa Kparqafim[x paccrorHnfi:. Alropur.nr (DnofiAa

3tneuenrrr reopur{
KOAr.rpoBaHr{t

Al,rpoBaHue KaK cnoco6 rpeAcraBJreHr{r nu$opruaqun.
ve v AeKoAr.rpoBaHlre. AnSanrzrnoe KoAr4poBaHr{e.

srrf npr,r3HaK ngaurranofi oAHo3HaqHocrr4 an$anzrHoro
HLI[,

MaJIbHoe KoAr{poBaHrae. llonaexoycro ft uunoe KoAr{poBaHr{e.
e c rlcrrpaBJreur{eM ouu6ox. Knaccu(fxraqnr ouru6or.

1.

2.
a

4.
5.

6.

7.
8"

9.

10.

11.

12.

ue .rra6oparopHbrx pa6or
Mo4enupoBartr4e r{ (IlepeceqeHr,re) AJrfi AByX q]rcJroBbx MHOXeCTB.
MogerzpoBaHue ocHoB onepaqnfi AJrr AByx qr{cJroBbrx MHo)KecrB.
flocrpoenze nrarpuqrr 6 apHbD( ornoruenuft.
fenepaqzx pasueqeHraft
Brr.rprcrenlre qrrcJra co V.
llocrpoeHue radnnqrr r.l IIHOCTI{.

flocrpoenue C[H(D n C
Zccrenonanue cr4creMbr
HaxoN,ueur{e ocroBa M

I,ICTI,IHHOCTI.I. 3T<EUNANEHTHOOTb

4nofi crseHHocrr.r. Pannocr.rurubre n

rrpeAcranJreHkre rpa(fon.

yHKrlr,rr4 Ha nonHoTy.
MaJrbHof o Beca rro anroplrrMy llpnnra-KpacKana.
MaprxpyroB rro aJrropvruy (Dop4a-Eennuana.

MaprrpyroB rro aJrlopuruy,{efixcrpElr.
KJra B HeoprzeHTVpoBaHHoM rpa(pe.

(popnayn. Ouronrn;re gKBrzBaJrer{THocrrr. llpunqran
BaHvrs. $opnayn.

uu rpa(pon. Tranrl rparpon. llo4rpa$u. Marpr.runoe
v HaA rpa(parvrz. flocrpoenue rpa(fonux ruoAelefi

Haxoxgenue rcparvaft rr_r

HaxoNgeHue xparvafirn
HaxoxAenze sfinepona

HrIe npaKTrrrrecKr{x gangrnft
l. Onepaqnr{ HaA MHoxec,r 14.,{zarparrarrlrr 3fi nrepa-Benna. Ynporqeuze nrrpaxenzft

HaA MHOXe0TBaMI,I C r4ClOJIb3OBaH ocHoBHhx roxAecrB alre6prr MHoxecrB.
2. Onepaqw HaA HeqerK MHolr(ecrBaMV vr ux csoftcrna. Onper4eueHue paccrotnuit

MexAy HeqeTKuM[ MIrOXeCTBaMr,r.

3.,{eraproBo rpor{3BeAeH MHoxrecrB. Br.rnapHrre oruorrreHr4r. 3anzcr duuapHrx
ornonreur,rfi c rroMolrlbro crteu MareMarr{qecroft cr,rMBoJrr,rKr{. Onpe4eneuze csoficrn

rrocrr,r K cnellr4arlbHbrM T'r{rrttM 6znapnrrx ornoruenufi .
6unapur,rx orHorrlennil u ux

4. Heqerrne orHolreHllr. rreparJLrr4 HaA HerrerKI4Mr,r orHolrreHrl.f,rvru. KoMnogurrukr
Herre'rKrrx ornoruenraii. Oupe4en cBor,rcrB HeqerKrlx orHolrreHuit u ux [pr4HaAJlexHocrpr K
clleulltulbHblM HeTIeTKI{M OTHOIIIeH

5. flpanuua clrrlMbr r{ rpo . llpuuqun BKJrrorreHr4{ Lr r{crnroqeHvf,. Paslaerueu[s
n nepecraHoBKpr. Co.rerauz.f, . EraH Hrrorona. Cnofi crna SzHouv anrHrx rcoe (f $ r{rlr{eHroB.

6. Ouepaqzu lua1, Bbrc LrflMn. Oopuynu anredprr srrcxa3rrsanr.rft. Ta6lnqu

7. Ta6tu'iHoe r{ anurtr.ttr 3a4anne 6ylenux (fyunquft. Pea-nusaqux (pyHrcqr.rft
(popuynarrar.r. flpe4craBJreHr.re ft CAHO u CKHTD. BaNnefiurue 3aMKHyrbre KJraccbr
Synenrrx. Synrqufi. llonunou }( ua. Oynnqr4oHanbHaur rroJruora. llponepxa noJrHorhr.
Kpurepufi flocra $yn xqzoualrnofi

9. Ocnonurre rroHrrrrt

SJreKlpr{rrecKr4x r4 KoMMyTarILt OH

10. MerprztrecK[e xapaKre n rpaQa. Onpe4elenr4e rIeHTpa, pa1.kryca, Ar.raMerpa,
r\deAr.raHbr rpa(pa. Peurenze MrrHrI Hbrx 3aAaq pa3MerrleHr.rr.

I 1. .{ocrr.nKr.rM0crb vr cBfl,

or,rJrbnbD( KoMrroHeHT oprpa$on.
Oupe4eneulre KoMrroHeHT cB.r{3Hocrr.r HeoprpaQon z



l',1.. ,{epenrx: ocHoBuhre
plcrroJlb3oBaHr,reM rrolrcKa n rnv6z
rcparuaiiruero ocroBa B3BerrreHrro
TorroJrolfr4qecKoM rrpoeKTr,rpoBarr

1 !i. IlocrpoeHue Marpr.rq
ltl. O6xo,qsr rpaQa. On

rIcIroJIb:toBaHI4e .4aHlrbrx 3a,rla!I B

npr,rKJraAHoe 3HaqeHI4e"

1 !i. AnropurMbr pacKpacKr.r
pacKpac,Ke.

16" OnpeaeJrerrrle rparuaii
anropr.rlrMon,{eftr<crprr, @op4a u

I 7 " AlroprErrr,r @op4a-Oan

18. OnruualrrHoe Ko.{LI
IrcrrpaBJreHr.reiu ouru6or<. Kraccz(f

5. OEPA3OI}ATEJIb
IIpn rpoBeAeHrrrr

rrpenoAr{eceHux yre6Horo Mare
[epexoA K paccMoTpeHrrro MeToAo

P exoueudyemcfl: I4cnoruso
rerquft. llpeseutaqza rro3BoJr
loBeAen&re (f ynxqr.rfi , Bvrsy zulkrsu
JreKrIr4I,I IIperroAaBaTeJIb IIOCTOT

BOnpocE,r.

llpu nponeAeHrrr.r
MAKCI,IM|}JIbHO CAMOCTO'TEJIbI{O

rrpoBeAeHuu na6oparopHoro 3aH

1. flponecru sKcrr
Marepr4any, ueo6xo4uMoMy Anfl

2. flponepr{rb rrJraHbr
goua (c oqenrofi).

3. Oqeur,rm pa6ory cryAeHra
4. llponeprrrb rr BbrcraBrlrb
Jlw6as na6oparopnar

npopa6orny reoperr.rqecKoro
SKCrIepI4MeHTa, OCBOeHr,re r,r3

gKcrrepr{MeuTaJrbubrx AaHHbx" .fI
xapaKTep, a BhrrroJlFrf,Tbcq B

qenecoodpasuo BKJrroqrrrb
ucclegoeauafi, Koropbre
TeopeTr{qecKoro MaTepvura.

rlpu opraru.r3auuu BHeay
lpe[oAaBaTenro peKoMeHAyeTCfl r C

. IO,UIOTOBKA II IJATIKICAHVIE

Ha 3a,qaHHbre TeMbr;

. TIOAIOTOBKA MYJIrTI,ITUEgUfi

. BbIIOJIHEHI4E AOMAIIHIIX
IIOAOOp .r{ r43rreHr,re JrLrTepaTypH
MaTepr.rala IIo oTAeJrbHbrM

noHrrr4r, llocrpoeuue ocroBHbrx .{epeBbeB rpa$a c
ta rrrup]rHy. Alropzrurr Kpacrana u flpurrla fiocrpoeHr4t
rpa(fa. 3ayaun orpeAeJreHut xpilnuairrrrzx ocroBoB B

eHTaJrbHbrx rIr{KJroE r{ pa3pe3oB rparpa..
ze sftnepoBbrx r,r raMrrJrbroHoBbrX r,{rrKJroB rpaSa z

Hvrflx. Peureuue 3a1la'tiu KoMMlrBotxepa 14 ero

Penrenue [pr,rKnaIHbrx 3araq, cBoAtrrlr4xc.rr K 3aAarle o

nyteft a rpa(pax. Peuresue sa1La\ Ha r,rcnoJrb3oBaHr4e

a o[peAeJreHlrr MaKcr.rMnJrbHoro froToKa n rpaucnopruofi

HLre. llovexoycrofiqznoe KoArrpoBarrr4e. Ko4raponanue c
orurooK.

TEXHOJIOII4I,I
x saHqruft [pl{MeHsercs rnaccraqecKr,rfi
npeAnoJrararoquit npo6neuuyro rocraHoBKy

IIOAXOA

3ATAH LI

Anf,
rplr

perreHr{s.
I{e Mynbrvrr,le4ufinrx rrpe3eHTarlraft uo p.rrAy reM Bo BpeMt
xopo[o r4JrnrocTpt4poBaTb JreKrlr.rrrf,, AeMoHcTprzpoBaTb

MeroA rrocrpoeHlrr [oBepxHocrefi v r.A. B te.reu[e
Be.4eT AITaJIO| CO OTyAer{TaMvI, 3a/iABAfl r4 OTBeqU].f, Ha

oro rrpanTr.rKyMa neo6xo4raruo co3Aarb ycJroBlrt
BbrrroJrHeHr.Lf, na6oparopurx pa6or. lloerouy
[perroAaBarenro peKoMeHAyeTC.f, :

(ycruo vtilu s reclonoft Qopnae) ro reoperr{qecKoMy
oJrHeHrlf, pa6otrr (c oqeur<ofi).

ux na6oparcprrbx pa6or, uo,4roro,nneuurrfi cryAeurov

JraOoparopnr.r ra nolyrreHHbre vM AaHrrbre (oqeHxa).
Ky 3a oTqeT.

AonxHa BKrrorrarb rny6oryro caMocro.rlTenbHyro
ula, pBweHr4e MeTOAI,IK IIpOBeAeHIl{s U IrJlar]ilrpoBaHze

brx cpeAcrB, o6pa6orry v r{HTepnperarlruo
groM qacrb pa6or Mox{er He Hocr.rrb o6.ssatersusrfi

caMocrorrenurofi pa6orrr ro Kypcy. B pra pa6or
eJlbr c AorronHl,rTeJrbHbrMt4 SJreMeHTaMr,r Hayr{HbIX

yrny6nennofi caMocrorrelrHoft npopa6orru

uofi calrocrosrerbHofi pa6orrr no lannoft Ar4crlr{rrnilHe
b3oBarb cneAyroque ee Sopuu:
paroB, AoKJra,4oB, oqepKoB r{ Apyrux rrrcbMeuHbrx pa6or

nuft pasuoo6pasnoro xapaKrepa. 3:ro - perrreHrre 3anaq;
OIII4 CATEJIbHO|Or,rcToqHt4KoB ; rroAoop rrJrnrocTpaTr{BHoro 14

Kypca B cerr,r I4Hrepuer;



. BbITIOJIHEHI'IE

caMOcTotTeJIbHOCTrI I4 I,IHI{IIIIaT
cTyI[eHT, TaK r,r qacrb cry,4eHToB

rroAroToBKa AoKJTa,UOB

cry.qeHrrecKofi xon(pepenrlt4r.r.

6. OUEHOqrrbrE CPEII
yCTIEBAEMOCTI4, IIPO
o cB o rDHI'Ifl , nI,/]CUr4rrJrr4HthI
CAMOCTO.flTEJIbHOII P

a) nonpocrr peftrHnr-rco
Ha pefiruur-KoHTpoJrb cry

BapuaH'mr sagauuit.
pefiurHr-rcoHrpo.rrn I{b 1.
l" .{aHrr MuoxecrBa A: {n

Aw B, AaB, A\ B, B\ A, ALB
2. finx nauoxecrna B
3.,{or<a:arrpaBeHcrBa:

4. llweercs. rraarepux 5
MOXHO r:Og.{arr ?

5. lllaeercs 12 pa:nuvnux
c 6-ro orceKaMr.r, ecJrr4 B ropo6xy rra

I,IMercrqrrxcr ? (pacnonoxeHr4e A
6. [aHrr MHo)KecrBa A: {2

Av B, Aa B, A\ B, B\ A, ALB 
.

7. ,{n-a unoxecrBa B sa4an
8.,{orasarrpaBeHcrBa:

Hapuconarr
peftruur-rcorpo;rn J\b 2
9. Zueercg 5 pasnnuHrrx n

Cromr<o BapraanToB 3arraKoBKr,r fl
r{Merotqrxcx uapox?

10" I4rraeercs 16 pa3rr,rqHbrx
cnoco6on HarroJrHeHr.rs 6orca a)
(pacnonoxeHr.re AucKon s 6orce o

11, . Hafirz oSnacrr on
orHo[reHr,rr R:{(*, y>l x, y e D z

12,, 6.Haftru o6lacrr on
orHorrreurzs R:{<x, y>l x, y € [-

13. 7.,{oxararb, qro AJrfl

14,, 8.,{orasarb, qro ecJrrir

OTHOIIeHLIf,:

15, 9. Ha uuoxecrnax N ra

(a-b) 4enrrarcfl, Ham (m>0). .{o uro R* flBIrflercg. orHoIIreHI{eM 3KBLIBZIJIeHTHoCTI,I.

brx 3aAaHr.Ifi, uanpaeJleHrrbrx Ha
I4uaunuayaJrbHoe 3aAaHr.re Moxer

plBBr{Tr4e y cTyAeHToB

florryqarb ran raxt4rrfi
IIbI;

bcKoro xapaKTepa Afl"f, BbrcTynJreHr.rfl na uayvuoft

I\JLfl, TEKyIIIEIO KOHTPOJttfl
TIHOfr ATTECI]AUI,TT4 IIO U]]OIAM

yTIEBHO-MET OAI,tqE CKOE Or;E CIIEqEHI,TE
hI CTYNEHTOB

rrpe,4nararcTc .3a4a.rv uo npofi4eHHhrM TeMaM.

,5,7 \ u B: {2,3,4,7,8 }. Hafirz

I safiru Bce ero rroAMHo)KecrBa.

(AM)LC = A , (l \ (B r:C)== (l \B) u(l \ Q.
Hapuconarb Ar.rarpaM Breuua, r,rHTeprrperr,rpyroulrre Aoxa3aHHbre paBeHcrBa.

IIBeroB " Cxonrxo pa3rr,rqHhrx rp,ex[ono cHrrx Qlaron

crer. Cronrro cnoco6oB 3arroJrHeHr,rx xopo6Kr{ Anf, AlrcKer
yKna,qbrBaeru a) 6lrrcKer ra3 r,rMeroqvrxcs.,6) 4 4ucr<errr us

B KOpOOKe CyrqecTBeHHo).

,4,6\ u B: {I,2,4,7,8 } . Hafiru

s 6 :g'afttu Bce efo rrortMHoxtecrBa.

An(BLC), A\(A\B)= AaB.(Aa B)L(AaC)

(Rr U R2)-r ==

BreHHa, r,rHTep[perrdpyrouue AoKa3aHHbre p aBeHcrB a.

u, 8 pa:luuHbrx KoHBeproB r,r 6 pasnuuurx MapoK.
rro oAHoMy B KoHBepr, rrpoMapKrrposaHHrrft o4noft zs

c uu(popnaaqueitu 6oxc c 8-ro or:cexavu. Cr<olrro
Ar{cKaMr,r rz3 r4Merorunxc ,6) 5-rc Avrcn:aNru rr3 r,rMeroquxcs?

Ho).

ut, o6rracrr gua.reHr4fi, R-1, R.R, R.R-t, R-l.R 4m
< 0), r4e D - runoxecrno AeficrBr4TeJrbHbx qrdceJr.

r, o6lacrr 3naveuuft, It-I, R.R, R.R-I, R-l.R Ans
nl2luy>sinx).

;rx 6ranapnrx ornorueHrafi-tuR -t

rax R1 u R2 pe(pneKclrErHbr, ro perpnercr,rBHbr r4

R1U R2, R1 f^l , Rr-t, Rr'Rz
orrpeAeJrLrM R- cnegyrorqurra o6pasov: <a,b> e R. <>



16. 10. I,Ir ropo4a A n ropo
Cromro nyreft flpoxoArrrlr4x

peftrunr-ronrpolr J\b 3
l'1. ll. B 6v6nzorcr<e 5

Cromxo rroJrHbrx KoMrrJreKToB
pa.:lu.rurrun).

lB. 12. Cxonrrco cuoco6on
19" 13" Cronrrco cnoco6orr

qro6rr Hlt oAr4H r,r3 KapMaHoB He
20. llocrpoerrn CKHO Qyux

.f (x,y,:z) = ((7y -+ z) ljx)) -+ (y
21. flocrpoum CIHO $ynr

f (x,y,:z) = (11,0,1,0,0,1,0).

22. flocrpor,rrb rroJrr4HoM

23" llo zcxo4noft Marpr.rrle

Marpr{qy }rHrIVAeHTHocru H 
^ 

cn

6) ercralrenaqr{oHHbre Bonr

l. Onpe4eleruzr
3aila}Jus. MHOXeCTB.

2. Koueqnrre Ia 6ecxoue.rH
3. Onepaqr.ln HaA MHo
4.,{eraprono nporrcBeAerr

llpunecr:u [pr4Mepbr. 3anracarr,
npor43BeAelJr4s. ut AeKapToBa

5. llonsrlre o6 oro6paxe
oro6paxeuzft. Kounosraqvx
oAHorranHbx oro6paxeHuft.
o6paruvrocrr.r r4 oAHocropounefi o6

6. MnororraecrHbre orHo
ornonrennfi. Fynenu Marpr4rlbr t4

7. Fuuapnrre orHorrreHlrfl
cuMMeTpI,IrrHOCTb, aHTr4CI{MMeTpr,r

8. Ornoruenrar 9KBr4

MHoxtecrBo. Oruourenu.s
ynop.flAorreHHble MHoxecTB a.

9. Brrcxagrrsanvfl. r4onepa
10, @oprraynrr anre6prr

paBrrocr{,rrbnofi no4craHoBKe.
1 1" PasHocubHrrre rr

12. Ilernma o rrr4cJre cJroB.rl:rr,r

13, Paur $oprraynu. PaeHoc
14, [noficrBenHocrb B aJr

15. O6uefi rpr{Hrlkrrr
16. llpnHqr,rl 4noficrnen 4nx 6yuenrrx (f oprrayl (reopenaa).

BeAeT)AOpOr,aU3 ropoAa B n ropor4 C - 4loporu.
B, ne4er zg A s C?

vKoB reoMe"rpvtut,7 - rpurouoMerprlt4, 4- a4re6pu.
KoB MoxHo cocrannrr? (llce erservurnrpbr crrr4Tarorct

10 o4zuar<oBbx MoHer rro ABW rapuauana?
10 o4ranaroBbrx MoHer rro rpeM KapMaHaM TaK,

nycrrna?
Ir, 3aAauHoft (f opruyrrofi

z).
v, sa4aHHofi ctou6qona gna.reHufi

KI4Ha AJUI (fyuriquu us n.20
ocrt M locTpor,ITb rrepTex rpar[a, cocraBlrrb

pe6ep.

0

-1

-l
0

0 r 00
bI TIO AIICUIIIIJIIIHE :

rrycroro MuoxecrBa. Knanroprr. llo.qunoxecrBa. Cuoco6u

MHoxecrBa. Moulnocrb MHo)r(ecrBa.
nau. .{zarparraurr Benna.
MHOXeCTB, AeKapToB KBaApaT rrpor{3BoJrbHoro MHOXECTBA.

AeKapToBayJIbI, BblpaxarcIIll4e qLICJTO SITeMeHTOB

O6paru

0

I

0

0

-t

I

0

0

-l

01
00
10
11
10

V.

u npoo6pt!3br r4 rax cnoftcrsa. OcuonHbre rrrrrbr
AccoquarnBHoctfb KoMrro:lr4rlr.ru. Kovuoszqra_a
u oAHocropoHnrs o6panarvrocrr. Kpurepuu

. Bylenrr oleparluu HaA orHor[eHr4if,Mr.r. Eynena alre6pa
VIg. HA KOHEqHbIX MHO}KECTBAX.

Csoftcrea 6unapuux ornoruennii: peQuer<cunHosrb,

, TpaH3UTLTBHOCTb.

. Knaccrr gKBr.rBajreHTHocrr.r z n< cnoficrna. @arrop-
Ynop.a4o.reHHbre, m,rueft Ho-yloprAoqeHHbre r,r rracrr{qHo-

Lr Har, Hr{Mr,r. Ta6nraua Lrcrr4Huocrrr.
:.l.sauuir. Pannoczlruocrb $oprr,ryn. Teopeua o

nur Sopnryr. Ocuonsrre paBHocr{JrbHocrr,r.
br m B an(fanzre zs r 6yxn.
rrocrb (popuyn z 6ynenux (popnayn (reoperrra).
Jrorv Kr{. 3 anon 4nofi crnenrro cr}r (reoperraa).
Hocrr.r (reopenra).

MOCTb



11/. Oyuxqr.rz zurre6prr norz
Anropurrr,mr nocrpoeHr.rt

18. Teopeua o pa3JroxeHr.rur

19. Teopeua o coBeprrren
KoubroErKTprnnoft Hopualruofi

20. llonubre cracreMn Syn
AoKa3areJrbcrBoM uomrorrr).

2l " 3aurlryrbre KJraccrr (fyn
22!." Krmrccn $ynxquft, co

P6 u P1. Teoperrla o (fynrqur.r ne
eAr.rHr,rrl'y"

23. Knacc caMonnoficrseH
HecaMoABofi crsenHoft $yHrcqraz.

24'. Ktncc MoHoroHubrx $yH
HeMoHo'roHuofi Synrqran.

25. flonunona Xeralruna. T
Xeranrana.

26. Knacc ruHeftHrx S
nemaueiiuoft (pynxqnu.

27. Teoperaa llocra o 1pyn
28. llepecraHoBKr.r ra ro,
29. P azvrenleHlrr. Ooplryna
30. Co.reraHvrs.. Oopuyna
31. Pag6raenzx, (DopuyJraAJr

32. Meroa BKrroqeHr,rit u vc
33. OnpeaeJreur4r rpa$on,

?Ieorrrop(f usnr rpa(f on.
34. Ilpocreirrnale rr{rrbr rpa$o

oobeArIFIeHHr, COeAr{II eIJUIs' AOIIOn
35 " Maprupyrbr, rlenrz, rr
36. Teoperraa o rrr{cJre pe6ep n
37" Sfineponu rpa(pu. Jleuua
38, Teopeua o ueo6xoAr.rMbrx
39, flocrpoeune eftnepoBa rlu
40, Oprpa$rr. Oprraapmpyrtir,

efineponsx oprpa$on.
41, farr,runrroHoBbr rpa(fu. T
42,, [epenrs. v vrx cnofi crna.
43,,Pazlemrouee MHO

44. Ilnocxlre r{ nJrauapHbre

,4OCTATOIIHbIX YCJIOBI{fl X fIJIAH

45. Teoperr,ra 3finepa o
o6o6qerue Ha HecB.ssnrre rpa$rr.

46. Teopemrr o csoficr,sax
47 . PacxpacKa Bepilrr{H B

tpa1|on.
48. Teoperraa o pacKpacKe rrpo

rpaQa.
49. HaxoNAeHr,re xpoMarr.rqec
50. Anropurru,{efir<crpu.
51. Onpe4eJreHr4e rroroKa B

tDopAa, (Dzurxepcoua.
llpocroe ceqeHr,re r{ BeJrrarrr{Ha ero rrorora. Teopevra

. 3aplanne (f ynxquu tpopuynoft . HopvzurrHue (f opnau,
brx HopManbubrx Qopv.

yHKrlr,rpr anfeopbr JrorkrKr.I II0 [epeMeHrrbrM.

Arl3brouKrr{nuoft uoprualuroft (f opve u conepureuuoft
e.

fi. llpurraeprr noJrHbrx cucreM SyHnqvfi (c

ure6pu Jrofr,rKr{.

lrx HoJrb Lr eAr,rHr.{qy. Teopelrrr o :laMKHyrocr,r,r KJraccoB
paurroqefi HoJrb. Teoperr,ra o (pyurqan, He coxpaHxrorqefi

$ynxqzft. Teoperrla o 3aMKnyrocrr4 KJracca S. Teoperr,ra o

Teopeua o 3aMKHyrocrr.r KJracc M" Teoperrla o

peMa o npeAcraBJreuzu (pynxqvr.r B BkrAe rronuHoMa

Teopeua o 3aMKHyrocrt4 KJracc L. Teopenra o

nanluoft [oJrHore zurre6prr Jrorr{Krz.

. (D oprrayna Arr Br,rqIzc renvrs. qvcra [epecraHoBoK.
BbIrrr,I c JreHr,I fl . qkrc Ia pa:ivreqeuuft .

Bbrqu cJreH[ fl, qvcna co.reranufi .

Bbrqu cJreHu;r qucna pas6ueyuit.
uv.

npeAcraBneHlrr. Matpvrqrr oMe)KHocrlr z r,rnqzlenqrzft .

: rroJrHbre, AByAonbHhre, peryJrrpHbre r.r 4p.Onepaqnu
vg,.

qerrr, qr.rKJrbr. Cn.f,sHocrr rpa$a.
I,I EE CJIE,IICTBI,IC.

cyqecrBoBaHurr rIt4KJra n rpa(pe.
Ao craroqHbrx ycJroBlrxx rpa(p a 6tr:rr oft nepoBhrM.

(arropurv @nepu).
lr, opqr{KJrbr. CnqsHoc'rr oprpa$on. Teoperraa 4n_a

a fiupaxa,
,4epeBo, rlIaKrrrqecKmfi paHr rpa$a.

pa3pe3, Mocr. Alroprarv Kpacxana.
rr. foueouoplpnourr rpa$on.TeopeMbr o neo6xo4r4Mbrx r4

rpa(pon.
r4utrvrcrarpaHefi, pe6ep rz BeprxrrH n rpa(fe. Ee

rx rpa$on: qr4cne pe6ep, crerreHr4 Beprur{H.
Xpou arr.rvecKoe r{[cno. Pacrpacra n pocreft ruux rr4 rroB

oro rpa(fa. Teopeura o pacKpacr(e rrJraHapuoro

v.vcra AJrr npor{3BoJrbHoro rpaSa.



52. AnropurM HaxoxleHufl
5 !l . Anfr au.rrHoe KoAr{poBaH
54. Csoftcrno rrpe$uxca, T'

5li. Herpzu{arrbHoe
KOAr4pO.BaHIdfl. Ha OAHO3 HaqHocTb.

5(i. HepanencrBo Maruu
5it" Teopenaa o cyrqecrBoB€r

cnofi crnorra npe(f urca.
58" Ilonsrue o Ko.uuD( c Mrar{n
59" [epeno B3ar{MHo oAHo3H

6Cl. HacurqeHHoe r{ npu
61 . AnropzrM nocrpoeHr,rt
n) noupocbr AJrfl ca
l. Cuoco6rr sanalvrs.M
2. Ocnonnrre oleparlutr

onepaqlrfi HaA MHolr(ecrBaMr{.
3" flonsrze paz1ueyutu
4. Oupe4euenrre nprMoro

[poI{3BerAeHI{fl KOHerIHbrx M

5. llousrue 6unapnoro
nocTpoeHr4t MaTpvrlhr oTHorrreHr4t

6. Karue orHorrreHr4t
Oco6enuocrr{ Marpr4rlbr orr{olreHrz

7. llousrr,re orHorrreHrtt
9ro nasHeaerc . KJraccoM gKBLr

KJIACCOB SKBLI BAJIEHTHO CTLI.

8. llongrne orHolrenr,r.s il
9. flonsrue 3aMbrKaHr,rt

Vopuranna).
10. llousrue alre6ptr Jror

ra6nraqrr rrcrr4HHocru v xapru Kap
1 1. Ilonsrue $oplrynrr an

llpuopu:rer JrorvqecKrrx onepaquft .

12, llon.{rLre DJreMeHrapHoft
KoHbroHKTr.rnnoft uopnaallnoft

13, llonsrze C[H@ (CKH@
14, Amopr,rrMbr rrocrpoeHut
1 5" Anropr{TMbr rroflyqeHr,r.f,
16. Onpe4erreHr.re rpa(fa, cv

"'pe6po uHIII{AeHTHo nepruzHaru"l)
17. OnpeaeJreHr{e opr4eHT

KanounrrecKoe npeAcraBJreHrae

18. llousrl,le: rrycrofo
MyJrbrr.rpaQa, npocroro rpa$a,
4raarpauna).

19. r{ro Ha3brBaror JroKaJlr

r.;Icxo4a" u "[oJtycreneHb 3axo4a"
20. llepeulrcJrr.rre Bo3MolKH

r,rHLIr{,4eHrIr4 ft , naarpr,Iqa cMe}KHocrrz
21. Kat<ue rpa(frr Ha3brBaror

IIpeACTaBJreHHbrx MaTpr.rrlaMxr c Ha npeAMer BburBJreHns. Lrx rzsouop$nocru.

KCI,IMIIJIbHOTO TIOTOKA B CET.A.

Ognosnaunocrb KoALtp oBaHprfl,.

He KoAoB B cxeMe Konr4poBaurax. AlropzrM npoBepKr4

Teopeua.
B3ar4MHo oAHo3HarrHof o KoAr,rpo Banvrs, o6ua4aroulero

bHO}I I,I3ObITOqHOCTbIO.

HOrO KOAlrpoBaH[S ]r Oneparlurr Ha HeM.
KOAOBbTe AepeBbr.

c MlzHr{Mtulrnoft ngbrrror{Hocrbro,
ofi pa6orrr:

MHoxecrBaMu. [uarpawtruu 3ftlepa-Benua. Cnoficrsa

' 
MHO}KECTBA.

r.r3BeAeHlrr MHoxec'rB. Brrqzcnenue MorqHocrlt npflMofo
Morquocrz Koropbrx tz3BecrHbr.
orrreHlrr. llpuuepu 6uuapHrx oruourenzfi. Anropzru

p e (p n ercunH brMrl, cr4MM erp[rrHbrMrr4 14 Tp aHzurkrBHbrM 14.

AN.'I TAKI,IX OTHOIIEHI,Ifi .

HBarreHTHocrn. flpzuepbr orHorrrenzrft srszBansHTHocrr,r.
ocTll, Cr4cTerraofi xnaccoB SKBr{BaJreHTHOCTr,r. cnoftcrna

. Ilpr.rrrlepu orHorleHrzft uopx4ra.
nr. Alropr.rrM TpaH3rlTr4BHoro 3zrMbrKaHr4r (anropuru

v\ $ynxquz a;lre6pu Jlorr{Kr4. flpaauna rrocrpoeHz,

Jrofr,rKrr. Ynapuue u 6uuapuue JroruqecKr4e oneparlr4r4.

3broHKrlr4rr (ronrrourqzrz) $opuyn, Az3broHKrzsHofi z

Teopeivra o cyrqecrBotsalnn CAHO (CIKH@).
(CKHO) uo ra6rutqe r4crr{HHoc:ru.

uofi IHO (K]IO) ro Kapre Kapuo.
rrx pe6ep, cMexHbrx Beprrrr4H. Vro osHa.raer BLIpaXeHpIe

Horo, Heopr4eHTr4poBanHoro, cMerrraHHoro rpa(fa.
HrI{poBaHHoro rpa{la (uapzconarr upurraep).
nynr-rpa$a, TpuBvrarbHofo rpa$a, rpa$a c rrerJurMr{,

KouerrHoro rpa(pa (upzne4zre [pr.rMepbr Ka]KAoro B Br4Ae

fi cre[eHbro Beprrrr{Hbr rpa$a. floH_srze nonycrerreHr]
opr,reHrvpoBaHHoro rpa(p a. flonsrre cB;rcHoro rpa$ a.
cuoco6rr 3a1aHrrfl rpa$on. Kax Sopnakrpyrorcr Marprrqa

IreopraeHTr.rpoBaHHoro rr opr{eHTr.rp oBaHuoro rpa(f on.
r.rsouop(pnsruru. llpznecrv anropr,rrM cpaBHenzn rpaSon,



211.. tlym Aoporu B

Maprrpyra, AJrr.rHbr Maprlpyra, M

uHKJra.

23. Hro floHnMaercr [oll
ruy6unv.

2zl. OnpeleJrerrrre cBfl3nolo
cBfl3HOC,Tr,r HeoplreHTr,rpoBaHHoro

25. OnpeaeJreur,re crrJrbHo
Korunoneurbl clrJrbHofi celguocrn

2(i. H"ro ecrb orHorrreHr,re

.4O CTI4X I4M O CTr,r .II JIt
2it " flons"tr4 e orHorrreHr{f,
28. 3a7Laluue Marpr4rlbr

oAHocropounefi cnsgHocrr,r AJrt
opr.reHTupoBaHHofo rya$a.

29. MerpuqecKr.re

BepTIIHHaMV Vi tt yi B CB'3HOM

B cBn3HoM rpa$e, pa4vycarpa(fa,
30. lloHsrlre roqKr{

roqxoft coqJreHeur4s. KaKoe pe6po
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