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1. TIEJIIT OCBOEHT4S Ar4crlrrrrJrr4Hbr
L{e'rln'ta ocBoeHl'it AueIJunrI4Hut <Heqerx,e MHoxecrBa B y[paBJreHh' t4 trpwHtrrr4t4 peneunh>>

flBJrflercfl tlo3HaKoMl4Tb cryAeHToB, o6yuarculnxcl no HanpaBJleHHlo <flprrcna4nal i\{areMarHKa 14

rzHQopnrarnKa), c MeroAaMli, HaKonJreHHrrMu s srofi Teopr4H,

o6rerran'tu lpo(lecczoHalsgofi AetreJlbHocru MareMaruKa tBJltrorct cJIo)r(Hbre MareMarltqecra4e
MoAeJIZ' B ToM qHcJIe onvcblBaloullle flpoqecc ilpvHflTwfl peueHafi. frasF{as ueJrb sroro r(ypca cocrorrr B
ron't, vto6st noAforoBarb cryAeHToe rc paspa6orKe r(oMfrbrorepHoopfiefrrr4poBaHHbrx c,creM [oAAepx(KrJ
npuunruh peneHrafi' Moulu u uHtyuruBHat npocrora Heqe'fKoit loruxu KaK MeroAo Jlorwv pa3pe[eH,,
npo6lev rapaHTupyer ee ycneutHoe HcnoJIb3oBaHHe Bo BcrpoeHHbrx c,creMax KoHTpon fl v araJtL*a
unQoprraaqr'ln' lTpu 3ToM npoucxoAnT rloAurot{eHue qeJroBeuecrcofi L4HTyLtrJt4Ll H onbrra oneparopa. B
orJ]Hrlue or rpaAHql'roHsofi MareMaraKu, rpe6yrouleil Ha KDI(AoM rxafe MoAe rnpoBaHltfl ToyHblx H
oAHo3HarlHblx QopnaylupoBol( 3aKoHoMepHoctefi, HeqerKar JroruKa IpeAnafaer coBeprxeHHo rzuor ypoeeHs
MbIIrIJIeHllt, 6laroAaps KoropoMy rnopvecrai.i trpollecc MoAeJrHpoBaHufl frpor.rcxoArr Ha Har4BbrcueM
ypoBHe a6crpaxqzu, flph KoropoM nocrynHpyerct tu4ub MVHtlvralsuurfi ua6op 3aKoHoMepHocreri,

3aAa.{u AacunrrnHHbt :

il3yqeHne ocHoBHblx npHeMOB H MeroAoB ncnonb3oBai4n annapara HeLIeTKHX MHO)I(eCTB B 3anaqax
y[paBneHaq 14 npuHflTV fl perueHafi ;

$opirauponaHl4e HaBbIKoB nocrpoeHll.tl Her{erKlrx ruo4erefi, uau6otee nolHo orBeqarolrlrjx rpe6oeauHqr\a
tr o craBJr eHH oit za1aqu1,

rcyr{eHae cnoco60e peaJtv3a\nv HeqerKr.rx vo4elefi B BHAe frporpaMM Arl 38M;
npuo6pereHre HaBblKoB rlJlaHHpoBaHHt 3KcnepHN4eHTos H o6pa6orrcn 14x pe3ynbraroB.

2. MECTO AI4CIII4[[4HbI B CTPYKTYPB OIIOTI BO

lucqunlaHa <Heqerrct4e MHoII(ecrBa B y[paBJreHHH u rtpuHsrvu penenuh) orHocr4Tc, K
rt4clJxn|rvHaNa o6ssarerlHofi qacru 6loxa Bl lacqanrausr (nro4ynz) yve6Horo rulaHa.

tr4syueHue AaHuoil AIacqurtJIHHbI npoxoAlrr B BocbMoM ceN4ecrpe H onHpaercr Ha pe3yJ,rbrarax
I'I3yqeHHq Ar'{crIHnJIr4H <Marenarn.{ecKHfi aHaJra3), <Arre6pa H feoMerpHr)>, <rIuc,reHHbre MeroA[,r)),<Teopur eeporruocrefi H MareMaruLIecKar crarzcruKa)>, <!ucrcperHal Marei\4aruKa), <Mero4srotlrhMfi3auav 14 vccne!oBaHHe onepaquil>, <MarenaraqecKoe MoAeJrHpoBaHue>> L1 <l4ivurauqoHHoe
MOAeJlHpoBaH14e).

Ats ycnelxHoro ocBoeHnt Kypca cryAeHTbr AoJr)r(Hbr: 3Harb ocHoBbr reop'lj4 MHoxecrB,
MareMarnqecrofi lorurca, I'IMerb npeAcraBJleHue o $opnlalruux r3brKax, yMerb nprzMeHrrb ,3brKH
[porpaMM]'{poBaHHs' H npHKJIaAHbIe MareMarr{qecKrae rraKerbr B perxeHHu npo$eccraoHzurbHbrx 3aAarr.

3. IIJIAHI4PYEMbIE PE3YJIbTATbI OEYIIEHU'ITIO AI4CTU{IIJII4HE
fllauupyeivtble pe3yJlbrarbt o6yteuvtn to Ar4cuHnr14He, coorHeceHHbre c nnaHUpyei\4br\414

pe3yn braraMLr oc BoeHHr OfIOfl :

Koa Oopr'arzpyeMbrx
rcovnereuuafi

Vposeus ocBoeH14,

KOMfreTeHuuH
fl,ranupyevbre pe3ynbrarsr o6yveHn, ro AHcuHrurHHe

xapaKTepri3yroque 3Tan br $op v upo aaH kfl KoM Ier euql,tk
(norca:arel ra ocRoellLr q krr[/ nercsr r rr rr\

I 2

JHATb:

6a:ostrNah 3HaHVflMA, froJtyLteHHbrMH a o6lacrn
MareM art4qecKltx Lt (nnra ) ecrecrB eH H br x HayK,

Vuers:
ucrronb3oBart 6a:osrre 3HaH:afl n3 o6lac,ru
MareMarhqecKxx vt (utu) ecrecrBeHHbrx HayK B

n po$eccvt oHals soii Aerren bHocrn.

OIIK-1 Cnoco6Hocrr
frpHMeHrTb

$yu4aueuralsuue
3HAHWfl, noJ|yqeHHbte
e o6Jracrh
MATEMATHqECKI4X H

(ana) ecrecrBeHHbrx
HayK, A HCnOJIb3OBaTb

t{ac'ruquoe

ocBoeHIZe



I4X B

npoSeccHoHanbHofi

AeTTeJIbHOCTH

Blalers:
HaBbn(aMH ert6opa MeroAoB pe[leHur 3aAaLl

npo$eccnorralsHoft AerreJtbHocrr4 Ha ocHoBe
Teoperhqecxlrx gHaultfi 

.

OnK-2 Cnoco6Hocrr
HCNOJIb3OBATb 

'JaAanrhpoBaTb
cyuecTByrou{}re
MATEMATI4I]ECK}IE

MeTOAbI tr CucTeMbI

tlpofpaMM]lpoBaHrds

4nr pa:pa6orrcrz u
pear143auH14

iilfopaTMoB peueHr.rt
|IphzuraAHbrx 3aAaq

t{acruqnoe

ocBoeHHe
3Hars:

pac[fipeHHbte 3HaHHr e o6lacrr MareMaruKt4;

MaTeMaTLlLtecKHe ocHoBbl, ocHoBHbte noIoxeHHt vl

KoHuerrqHa s o6,1acrh rlporpaMMHpoBaHHfl;

apxHreKrypa e3brKoB IIporpaMM HpoBaH r4r ;

ocHoBHas repMr4HoJrofas s o6racrh npofpaMMFroro
o6ecneqeu14q.

Vners:
ocyulec'r'BnffTb o6ocnoeaHHsli sul6op
MaTeMaTHqecKHX r.t Kot\4frbtoTepHbtx MeTOAOB, a TaK)Ke

Heo6xo4uvoro nporpaMMHolo o6ecne.Jeuu n tph
peueHr.rH sa4av npo$ecc hoHzul b Hofi Aetrel r socru,

Bralers:
HaBbrKaMH ftpHMeHeHH.rt AaHHbrx MeToAoB 11

rrporpaMMHoro o6ecneqeHafl npu peueHZH
KOHKpe'fHblx 3aAaH,

OnK-3 Cnoco6uocru
IIpuMeHrTb l,r

uogaSaquponarr
MATEMATUTIECKITE

MOAeJTH AJrr perxeHrif,
3aAarr B o6lacru
npoSeccrzoHaluHofi

AerTenbHocT14

LlacruvHoe

ocBoeHHe
3uars:

n p H H rlr.l rr br M aTe M aTr4 q ec Ko f o t\4 oAe nvpo BaH n n ;

Thrro Bbre (yHrz eepca-l s H sre) MareN4 arn LtecKfi e M oAen H.

Qopnrynsr, TeopeMbr u MeroAbt, 14ononb3yeMbte B

rxr4poKoM Ha6ope o6lacrefi npnMeHeHUr npurcla4nofi
MATEMATLIKH.

Vners:
ocyulecrBJrrrb o6ocHoeaHHlri sur6op aAeKBarHbrx
noctaereuHofi 3aAaqe 6a:osurx MareMarhqecKfix
lro4ele[;
nro4rz$raqrapoears 6a3oasre a (rnra) paspa6arsrearr
opHfHHZUrbHbre MaTeMaTHqecKHe N4O.ueJlH B

coorBercrBl4r.r co cneuu$nrcoil nocraBJleHH oil zaAa'tn
MOAeJrHpoBaHHr.

Brageru:
HABbI KAMH MaTeMaThqecKofo

nocTaHoBrfl.l 3AAAqn AoMOAenapoBaHHr OT AHaJrh3a

aHulv3a pe3yrbraToB,

BbI NOJI HCH Hg

4. OET,EM LI CTpyKTypA AI4CIII4IIJII4HbI
Tpy4oerrarcocrb AucunnnaHbr cocraBJrrer 6 gaqersux eAhHhu. 216 cacos.
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OcHoesl reopat4 HeqerKr4x

MHO)I(ECTB,
8 t-J l0 2 4 20 8/50

2
MeroArr HacTpoeH[r rpyHnquft
[p14HaAJIe)KHOCTI,t.

8 J-4 6 2 6 20 8ts'r PeftrnHr- roHrpo,rl
N9I

3 Ma'rev arrxa HeqerKKX r{l4ceJr.
8 5-6 o 2 o 20 8t5l

A Heqerxue orHouIeHltt. 8 6-7 A 2 6 20 6l 50
Pefiru ur-xoHrpor u

l\e2

5
3leuesrur reoph14

npr6lt.txeuserx paccv>raeHu fi .

8 8-9 l0 I 5 28 8/50 Pefirn ur-rcoHrpols
Ns3

Bcero :a 8 ceuecrp; 8 9 36 9 21 108 38/52 3xsavreH, (36)

IJa-q !r,r He B r14cr l14 n.fuz I re I{flll(P
14roro IIo AI4CUr,rrlJrHHe 8 9 JO o 27 108 38t52 3xsaveu, (36)

CogepxaH u e JreKurroH HbIx 3 arrqrufi rro ArrcqrrrrJr r{ He

Pa:ge.n 1. OcHoesr reop[u Heqernrrx MHo)KecrB.
Zcroprvecraq cnpaBKa. Cnoco6u onncaHnfl HeqerKofi znQopvaqzu n o6tacrn [pHMeHeHr4t
HeqerKoft JlorHKH. Heqerrcaq rofrlKa: AocrouHcrBa 14 HeAocrarKH. 0Basoesre rroHrrrrzrr

HeqerKI,D( MHo)I(ecrB. llougrue flphHaArer(Hocrt{. Ilonsrre HerlerKoro noAMHo}r(ecrea. (2

uaca).

Onpe4eleHue Her{erKoro MHoxecrBa. Oruorueune AoMr..rHhpoBaHfir. Onepaqun HaA

Her{eTKI4MI4 MHo)I(ecTBaMz fpaQrauecrcoe 0T06pDKeHHe onepaqhfi uag HerleTKht\414

MHo)l(ecTBaMu. Ceoficrea onepaqrzfi HaA HeqeTKhMH MHo)Kecrzawu. (2 taca).

,{onoluurerbHbte onepauhH c HeqerKhMh MHo)r(ecrBaMZ. {ecpa::racf r,rKarlzq HeqerKUX

MHo)r(ecrB. (2 uaca),

llo4vHoxecrna o, - ypoBHt. [erovnosuqur HeqerKHX MHo)KecrB. CzHres ueLrerr(oro

noAM HoxtecTBa l]ocpeAcreo m o6te4 uHeHVfl o6 st.l H ur x noAM Ho]r(ec r s (2 \aca),
Paccro.sHue Me)KAy HeLIerKI4Ma MHolr(ecrBaMu. I4suepeur4e crefleHH HeqerKocrr.r i\4Ho)r(ecrBa:

oqeHKa Her{erKocrl4 t{ep% oHTpofl4}o, MerphrrecKlrfr no4xog, aKcuoMarur{ecrcuil noAxoA.

flpouze noAxoAbt K onpeAeneHuro creleH14 HeqerKocrH. (2 uaca).

Pa:gel 2. Mero4sr HacrpoeHllq QyHrcqnfi [pr{HaAJrexHocrrr.
MeroAu nocrpooHu.fi $yHrcqr,rfi npuHaAJre)KHocrr4. Tpe6oeaHur rc cfyHnqr,rrv
rIpHHaAne)KHocrH. llplvrre H KocBeHHbre MeroAbr AJrr oAHoro 3Kcnept'a, (2 uaca).

flplltre a KocBeHHbre MeroAbr Anr fpynnbr 3KcrreproB. (2 uaca)

flouqrhe JtuHfBHcrl4rrecrcofi nepeueHHofi. Mero4sr nocrpoeHhr repM MHo)l(ecre, (2 uaca).

Pa:ael 3. MarenraruKa HeqermHX rruceJr.

Heqerxu e HHcJla. Marevarzrca HeqerKhx L{ucer, Aprasrurerr,luecKr4e onepar\r4r4 HaA HeqerKr4MH
LrucraMw (L-R)-runa. Heqerrcafl apucpuernxa. flpraurlran o6o6u{eHnr 3a4e. o,-ypoeueBbrfi

frpHHuun o6o6ureHns 3arc. (2 uaca).

Heqerrne ypaB HeH He. !o nol u urer bHoe Bbr qilTaH H e. lono,r H uler b Hoe Aen eHr4e (2 uaca),

Mero4st cpaBHeHht HeqerKHX quceJl. CpanHeuue HeLterKHX qhcer Ha ocHoBe o6o6u1euHofi

onepall[I4 o'6orbule hilLl paaHo". CpaaHeHue HeqerKHX loAMHo]t(ecrB eAuHHqHoto
uHrepBzLra. (2 uaca).

Pa:ael 4. Heqerrue oTHorrreHrrfl.



Heqerrue orHoIrIeHHt. rloHlrue ornol]JeFrur, onpe4eleHne HeqelKoro orHo[reHas.
Onepaqna HaA HeqerKHMI'l orHolIIeHnflMH. Kovno:zqafl HeqerKux oruoueuafr Csoficrea
H er{erKu x oru oru eun fi . {ercovnos utII4 t H erJ erK}.rx orHorrreH 14 it. (2 uaca).
TpaHsurneHoe 3aMblKaHHe Heqerr(oro 6nuapuoro orHoueHns. l{laccwpnrcaqnr Heqerr(r,tx
oruoueuril' Hercoropue crlelrhilJlbHbte rHnbr HeqerKHX orgouesufi, I-leqerrne o.fHorrerruq
noptAKa' Heqerrcue orHoIIleHat no4o6ur, IlpuroxeHr,trr reopuu HeLrerKUX orHoLreHar4 K
aHann3y clicreM. (2 uaca).

PasAer 5. S.nenresrbr reop It u npu6.lnxeuHbrx paccy)nAeH nil.
3neveurst reopHl] npr6laneuHbrx paccy)r<4euufi, t{errcze paccy)r(AeHhs. l{oNrnosHuHoHHoe
npaBruro BbrBoAa (2 uaca).

flpu6'rnxeHHbte paccy)l{AeHL4n Ha ocHoBe modus ponens. flpa6lnrr<eHHbre paccyx AeHVA Ha
ocHoBe modus tollens (2.raca).

Oopvalueaqur rbru'lecrcHx cBt3oK. TpeyrolsHsre HopMbl. OrpnqaHrzr. JIorarco-
JIHH|B}ICTI'IqECKOE ONI4CAHI{C CHCTEM, HEqETKHE MOACJIIZ (2 UACA).

AlropHrnru Her{erKofo Jroruqecnofo BbrBoAa (2 uaca).
flpu6lurreuHste paccy)I(AeHut B tpI4KJraAHbrx 3aAaqax. ocHosn'e rroHrrfir reopn'r
yllpaBneHafl. OcHoeHste I4Aeu HeqerKofo y[paBreHlrr, orpalnueHzr Ha [pr,rMeHeHLre
Heqerrcofr JrorzKl4 (2,taca\.

Cogepxanue npanTr{rlecnux 3aHrrruii no ArrcurrrrJrr.rHe
Pa:gel 1. Ocuoesl reopr{H Herrernrrx MHoxecrB.

Bunorsesvte oflepau,[J c Heqe'KHM MHO)KecrBaMH.

aecfcpa:ra$n rcaqH.q HM. onpe4ereuue r\4epbr HeqerKocrl.l HM, e
Pa:Ael 2. MeroAu HacrpoeH ur Qyu rcqu il rn pH HaAJre?Krn ocru.

flocrpoeHne Syurcurzil npHHaAne)r(Hocrr4 r(ocBeHHbr\4H MeroAaMH Arr onHoro H

MHorr4x 3KcneproB. (2 uaca).
PasAer 3. MaremaruKa Heqerxrrx rr[ceJr.

Peureuue 3a1a-v c Her{erK}tM rrvcnaMl. (2 uaca).
PasAer 4. Heqerrcue orHorrrerrHr.

Bsrnolsesne onepaqafi c HeqerKHMr.r orHo[reHr.Jr ruLa, (2 qaca.)
PasAer 5. 3le*reHrr,r reopHn npu6.lnxeHrrr,rx paccylnAeunil.

Heqerrcae MoAenH, flpoexrupoaaHar cacreN4 HeqerKoro BbrBoAa, 0 qac).

Co4epxa u re na6oparopH btx 3a Hrr uil no 1uc4nnn)4He

Pa:4e,r 1. OcHossl reopur{ HeqerKHx MHoxecrB.
3HarcoNtcrao c npHKJIaAHbtMt"l 

''porpaN4MaMH, 
zononb3yrou1,MI,r HeLre'rKHe MHo)r(ecrBa.

flarcer FuziCalc (4 uaca).
Pa:qel 2. Merogsl HacrpoeHr.rrr Qyurcqr.lfi llpuHaAre)Krrocru.

flocrpoeHne Qyurcqrzil npzHaAne)KHocra. flprvbre z KocBeHHbre MeroAbl A1r oAHofo
Lt rpyrnbr 3KcneproB. (6 uacos),

Pa:4el 3. MareruaurKa HeqerKlrx quceJr.

llpuueHeuae TeopHH HeqerKHX orsouresnfi K KJracrepH oMy aHanv3y (<Heverrcoe>
cpaBHeHhe crpoK rz pacrro3HaBaurze o6pasos). (6 uacos).

4. Heqerrcue ornorucHHq.
flpnveueHae reoput4 HeqerKl4x otlrouleuafi K KracrepHoMy aHana3y (<ueverrcoe>
cpaBHeHhe crpoK n pacno3HaBaHae o6pa:oa), (6 vacoe).

5. Sleruenrbr reopu[ n pu6luxenH hrx paccy)r(AeHufi .

llpoercrupoaaun.r cucreM HeqerKoro BbrBoAa. Annporccuruaqal $yHrcqu fi e
[pHMeHeHHeM HeqerKoro J,rorr.]qecKoro BbrBoAa (5 qacoe).

[ercouno:rqnr
vaca).

Pa:4e.t

PasAerl



5. OEPA3OBATEJIbIIbIB TEXHOJIO|I4I4
B npenolaBaHrru AlrcuurrnuHbr

TexHoJIOfI4A KaK TpaAI4rIIZOHHbre, Tar( v c
o6yqeHzs.

ucrorrb3yrorc.f, pasuoo6pa^:uue o6pa:oeareJrbHr,re
IIprIMeHeHI4eM a(TITBHbIX t4 I4HTepaKTzBHbIX MeTOAOB

AKrzsHrre r4 uHTepar(TzBHEre MeroAbr o6yveuzt:
llpo6nenrubre neKur{r4 (pa:4en 2,3,4,5)
fpynnonar Al{cKyccl{fl (nce na6oparopHbre 14 npaKTr4rre cKue 3aHtrrufl);
Analu: cury aqufr (nparrravecrue s anlrw ) ;
Pas6op KoHKperHbIx cutyaryufi (nce ra6oparopHbre u [paKTur{eoKr4e 3aHflT1fl);
vponnena.a au$QepeHrJkra\vs, (nce ra6oparopHbre 3aHqrr4{, KoHrponbHbre
Ireponpztrur).

6. OIIEHOTTHbIE CPEICTBA AJUI TEKyTTIEIO KOHTPOJUT yCITEBABMOCT'I4,
rrP o ME xvr orrH oIZ AT T E c rA r\prrr tI o I4 T o rA M o c B o E:nvr fl Ar4 c rlurrx Lrqrbr vr

YIIEEHO-METOAI,{qECKOE OBECIIELIEHI4E CAMOCTOSTEJIbHOTZ paso,TTT
CTYNEHTOB

Tenyuruft KoHTpoJrb ycrreBaeMocrrr cryAeHToB

Koulpol urrbre Bon pocu n peii.l.l.r H r_rourpor ro J\b I
flycru: U = t0 +I+2 +3 + 4+ 5+6 +7 + g+9+ l0) ;

7 = {0,210;0,41r;0,612;0,8 | 3;1, 0l 4;0,8 | 5;0, 6l 6;0,417;0,218} ;

a = {0, 212;0,413;0,614;0,g 
| 5;1,0 | 6;0,8 | 7;0,6 | 

g;0, 419;0,2 I 10} ;

L' = tl,0 | 0;0,8 | l;0, 612;0,413 0,2ja\ ;

D = t0, 2l6;0,417;0,6 
| 8;0,8 | 9;1,0 | 10)

3anasus:

Brtqucrurst Z]DUC, TleL)^ 1r.';t' x ( 1'?\^ :' -D, At tcu B ,\A/ B )t lc"(B ) O)xC .

{e$as:n$ar_lnpoBarb:

{ - no MeroAy qeHrpa rfl)r(ecru;
D - no MeroAy MeAHaH.

lercovno:zpoBarb HeqerKoe N4Ho)r{ecrBo: E, C .

Bslqaclarr paccro.rrHHe MelKAy Heqerr.4MH MHo)r(ecrBaMh:
A u C acrroJrb3yr MerpHKy XevlrnHra;
E " b Hcrronr,3yr Euxrrz4ory Merpnr(y.

oueHurs crerleHb Her{erKocrl{ MHo)I(ecrBa E uapaa gHTporrh}o, u qepe3 MerpuqecKu; no4xo4 (qG) =2e(2,,q".)1,
o n ucars il H H rBl4crl4tl ecKyto n epeMeH Hyro <Pasv ep> nrrbro repMaM r.J, oro6pa:urs ee
rpaQnuecrcn.

flycrr: U = {0 +I+2+3 + 4+5 +6+7+B+9+10} ;

2 = {0,210;0,41r;0,612;0,8 | 3;1,0 I 4;0,8 | 5;0, 6l 6;0,417;0,2 | 8} ;

E = {0, 212;0,413;0,614;0,g l5;1,0 | 6;0,8l7;0,6l8;0, 419;0,2ll0} ; ,

c' = ll,0 | 0;0,8 | 1;0. 612:0.4 I 31 0. 2l al ;



D = 10, 21 6;0,417;0,6 l B;0,8 l 9;1,0 
1 
10) .

3atauus'.

Bs,.{Hcrr4rs, 2U Eae , At EUe , .qnEU b, (AUE)Ie , en C)" t.
fleQassu$auupoBarb:

4 - ,o Me'roAy qeHrpa rnKecrr4;

C - no MeroAy MeAuaH.

lerolrnosupoBarb HeqerKoe MHo)r(ecrBo: A, b .

Brrquclnrr paccrofiH,e Me)KAy HeqerKHMn MHo)r(ecrBaMU:,^A u L, HcftoJrb3yr llBKnHAoBy MerpuKy;

E " b acroJrb3yr MerpaKy Xeivuuura.
oueuars creneHb HeqerKocrlt MHoxecrBa 2 ,"p*t3HTponHrc, H qepe3 MerpnqecKr4il no4xol (

:
P , /\

1(A) = 2e(4, A)).
Onucarr JluHfBI4crtIqecKyro nepeMeHHyro <Paccrogune) nflTbro repMaMH, oro6pa:zrr ee
rpa$rzvecxu.

1. O6ocHoearl esr6op roro l'tJIH HHofo MeroAa rrocrpoeHHs Ofl ans HeqerKfix MHo)r(ecrB
xapaKTepl'r3yroqHx cJ]eAyrcque noHsrfifl, rrpHBecrH npHMep HoprvralsHofi ofI, onncureatot\uit
NOHflTUq:

l. l. <qeroseK cpeAHero pocra), c yqeroM Tofo, qro cpeAHecrarucrnqecrcnfi pocr u3BecreH;
1.2' oceeueHHocrb ay1rTopLru B 3aBI,IcI4MocrH or KorrzqecrBa pa6oraroqax JraMrr AHeBHofo

ocBeuleHuq, KoJlllqecrBo Koropbtx cocraBrrrer: {2, 4, B, 12, l6};
1.3. @fI xapaKrepl{3y}oqyro eslcoKl{fi pefiraur r,orvrvKa(nra norzrnqecrcofi naprun\.

2. Oqeuurr corracoBaHHocrb MHeHHT KDr(Aofo r43 3KcneproB:
2.1. 3rccnepra I u 3xcnepra 2;
2.2. ?t<ctepra2 n Sxcnepra 3;
2.3. 3xcnepra 1 u 3rccnepra 3.

flolyvnrr coorBercrByrourne HopMzLnbHbre ofl 4lr MHo)(ecrBaX:{xr, x2, X3, X4, X5, X6}, ecJtvLlx
MHeHI4.fl 3aAarorct cJleAyrourl4Ml"l Marpt4uaMH napHbrx cpaaneHuil (He4ocrarcu1ue SreMeHTbt i\4arpHubr,
o6o:uaqeHgbre enMBoJtoM (-) 3a[oJtHr4Tb caMocrofl, erbHo):

3rccnepr I

Xl

Xz

X3

X4

X5

X6

3rccnepr 2
Xl

X2

X3

X4

Xs

X6

3rccnepr 3

Xl

X2

X3

X4

Xs

X6

J

I

3

3

Xl

X4 X5 X6

B l0 I

417
623

aa

/1

xr x2
aL

X4

2

8

2

1B

X]

4

1B

X4

5

12

19

X5

l5
10

21

14

2

6

l
14

X3

6

7

X1

t4
II

xl x2

_,_
X6

5

8

1

9

1l



3 ' Bepolruocru trnto"")l nur,.oj.o *.n.otu o "o.p*t"o[ nornuor"*no.r, 
".nJuerca 

rc rofr zlu
rzuo' eospacrHofi fpyrne, B 3aBl.rcaMocrr.r or Bo3pa.ru 

" (" e (J =[0, r oo]), Bbrp'r(aerc,
cneAyrorqr,rMa 3aKOHaMa pacnpeAeJreHu, :

3,l, <Mololofi>

32 <Cpe4uero

I 0-25 z)-J) JJ-)U 50-65 6s- I 00p 0,25 0,4 0,2 0,1 0.0s

3,3, <floxalofi>

cTa)
L 0-25 ./ l- { \ 3 5-50 50-65 65- I 00n 0,05 0,1 4,4 0,3 5 0,r

x 0-25 z)-J: 3 5-50 50-6s 6s- I 00p 0,05 0,1 0,1 5 0,3 0,4

rlocrpozrs @fI xapanrepl'J3yrouylo Bo3pacrHyro fpyilry, ecrz 6uro orpoueHo 50 srccneproe.

l;["rt#,""b 
repM-MHo)I(ecrBa c yKa3aHHbrM Kor]4qecrBoM repMoB K oxearsrearo.uax cJreAyroxrr4e

4.1. <Tervrnep 100 T/;
4.2. <<Yrn\Ha r .
4.3, <Bsrcor " {-i:i,:,0 'l'

KoHrpo.nrnbre Borrpocr,r rc pefiruur_noHrpo,rro j\b 2
I' Heqerxne \u,ana i, u rr 3aAaHbr cneAyfour,Mr,i rpa[er]HeB,AHbrMl4 cpyr-rrcqarurz

npHHaAner(HocTH:

Ltt,(x) =

0, ecJrv x <2 utu x > 9
-')
;, ecrru x elz,+l

1, ecJrr.rxe(+,s) ,n 1t.*,(x)=

9 --r
--, ecruxe[s,l]

0, ecrv x <3 utu x > 17

x-3
i, ecrrr4 x e [:, Z]

l, ecnvx e(l,o)
17 - v

f,ecilnxell,lll

0, ecJrn x <3 utu x >17

--;, ecll,td x efS,ll
+

1,
/ - ^\ecrvxe\/,9)

1',7 - n
ecrru r efo,fll

Heo6xo4tzv o s'aircu HeqerKoe qIzcJIo i = i, * i, c ac[oJrb3oBaHneM [pr4Huana o6o6qe Hr4fl t43
onpeAeJreHafl ttpzHrlr,rtta o6o6ulen Hq,

2' Heqerxue q,cJla i, u ir 3aAaHbr cJleAyrcurhMl4 Tpa,,eu,eB H*Hbt'nQyHrcqnrvrz
IIpHHaAne)KHOCTH:

0, ecrvx<2unux>9

L=, ecrn x efZ,l]
/ti,\x)=1.

I 
l' octtrt x e (4,5)

9-x
-i., ecrztxe[S,l]

, u /t1\x) =

Heo6xo4l.tuo safiru HeqerKoe qucJro i = i,
onpeAeneHufl rrpHHr_llrrra o6o6qeHzr.

3' He'Ierrcae qvrcra i, n ir 3aAaHbl cJreAyrculrzMHTpa erlHeBHAHblMr4 Qyunqarnn
npH HaAne)KHOCTr4,

-.trr c r4crronrsoBaHr.{eM npaHuafla o6o6u_(eHras as



ltr,(x) =

U, ecJrlr x <2 uwt x > 9 0, ecru x <3 utu x >17

x-3
;, ecilv x e [:, Z]

l. ecrrr4xe(l,O)

17 - v
+, ecrrr4 x efO,tll8'

2 -t-''r
l, eclrl xe (+, s) ' u 1t-,,(x) :

Q-n

;, ecr:ax e [s.l]

Heo6xoAavro safiT|u HeLlerKoe qnclo tr = I,xi, c HcrroJlb3oBaHaeM fiprrHunna o6o6ure HAfl t43

oIpeAeneHnfl npHH r_lu lra o6o6qeHur.
4' Heqerrcne qvcra i, u ir 3aAaHbl cJIeAyrouIr4MH rpaneuheBr4AHbtMH $yHnrlnlnrz

17 -u ecrruxe[l,tz]

I]przHaAner(HocTr4

fo' x>9
l-- .
I I-Zt_lr)

1tr(x):1, - .vt /ti)\x)=

lg-*
14'

0, x >17

x-3
4'

7,

Heo6xoAtztvlo nairru Herlerl(oe qHcJro i = I, I i, c ucnotb3oBaHueM npuHur.tna o6o6u-(egns u:
o[peAeJreHH n tp HHLMna o6o6qeH rar.

5. Peunru ypaBHeHHe: Ax + B : D. fae
A:{014; 0,514,5; 115 0,515,5; 016};
B:{0/8; 0,5/10; 1 112; 0,5114; \lt S} ;
D:{0/l 2: 0,51 15; l/l 8; 0,512t; OIZ+),

6. Peurars ypaBHeHae: A(x + B): D. fae
A:{012; 0,513; 114; 0,515; 016}
B={0/3; 0,5 13,5; 1 I 4; 0,5 I 4,5; 0l 5)
D:{0/8; 0,5/1 8; 1 l2B; 0,5138; 0t48}.

7. larsoreerHaBorrpoc: <MoxerrnA6Hrs6orsureB?>,ecru: A:{3;4; 6}ln,B:{l;7; B}r-n.

B. cpaeHars A IIPuEJrn3urErBHo 0,5 n B Irptr4E"rII'I3aTEJIbHo 0,6A: IIPAEJIN3ATEJI'HO 0,5 :: {0/0,2; 0,25/0,275; 0,5/0,3s,0,75/0,425; 1/0,5; ,0,75/0,55,0,5/0,6; 0,25/0,6s; 0/0,7.1;B : IIPNEJII'BNTEJI'HO 0,6 :
: {0/0,4; 0,25/0,4s; 0,s/0,5; 0,75/0,55; t/0,6; ,0,7s/0,65; 0,5/0,7; 0,25/0,75; 0/0,8};

1. HaitruHeqerHoe orHorrreHrre R' = R o R, rAe:
1.1 , <.> - max-min KoMllo3uut4tr:
1.2. <<o>> - miu- max KoMn03LruHrr;
1,3. <.1> - max-x KoMno3ulplfl.

Ecln ueqerKoe orHorflenue R:a4aHo uarpnqefi:
RABCDE
A
B
I

D
L

07 0 0 0 0
0,B I 0,6 06 I
0 0 0,5 0,5 0
0 0 02 0,4 0

OB I 0,6 0,6 I

2. Ilpoeepnrt rrBrrercfl JrH orHoileHHe R.r.paHsHTHBrJbrM:



I

3. Hailnu rpaH3HThBHoe 3aMbrr(aHr4e HEqCTKOIO OTHOIUEHH'

X1 X2 X3

4. !ercovno:npoBarb HeqeTHOe OTHOIXOHHO Rr :

Rr xr x2 x3

Xl

X2

X3

X4

X5

Hahru nepByro h Bropyrc npoeKuur..l

Qyu rcqur,r [pHH aAJre)r(Hocrefi ) :

Heqerr(ofo orHouleH hfl R (:an zcaru coorBercrByloulz e

R
Xl

X2

X4

X5

KoHrpolsubrre Bonpocbr K peilt uHr-nourpo.nro Nb3

1' onucars HeqerKyto gKcrteprHylo cHcrervry, BKJltoqat JrHHrBr4or,LrecKHe nepeMeHHbre onacbrBarc111ze
BXoAbl H BblxoAbl cl{creMbl, HeqerKyto 6a:y :uauzft, xarc Jlof14Ko-JrHHrBt4crhLreoKoe ont4caHHe
cl4creMbl. rlpueecru rpa$uuecruft nprzr,rep peaJrn3aL\v1r4 HeqerKoro BbrBoAa AJlfl olpeAereHHofo
ua6opa BXoAHbrx suaqeuufi .

flpe4verua.a o6lacrr: ylpaBreHr4e Mo6urbHbri\4 po6orou.
I-{enl: Kar Mo)KHo 6slcrpee npa6stru B Mecro Ha3HalteHur. flprz ABh)KeHr.jH o6xoaarr
npe[rTcTBtrr.
flpa cocraereHlaa Ell ucfioJ]b3oBarb [oH{Tr4q: rt4craHrJvtfl Ao flpensrc.rBur, r]oJlo}r(eH7e
[pe[trcTBH.tl, HanpaBreHHe IBH)I(eHHfl, CKOpOCTb ABHX(eHHt, AACTAHT\Ufl AO MeCTa Ha3HaqeHafl.

2. onacars Heqert(yro 3KcneprHylo cHcreMy, BKJrloqar rHHrBnor'r{ecKrze [epeMeHHbre onLrcbjBarcr-rlHe

BXoAbl I'l BbIXoAbI cacreMbl, HeqerKy[o 6asy :HaHaft, Kax Jtorr4Ko-JrHHrBI4crr4LrecKoe orrzcaHne

cHcreMbl. flpusecrr rpa(tnvecrcufi npanaep pearn3aut4r4 HeverKofo BbrBoAa AJrr o[peAeJreHF]ofo

ua6opa BXoAHbrx :HaqeHafi .

flpe4veruas o6lacrs: perynapoBaHHe AopoxHofo ABr.i)r(eHur Ha nepeKpecrKe ynHu CtO-38,
3aAa'Ia: ng6elnaru 3aropoB (rcolavecrno MauIHH He npoureArxHX fiepeKpecroK no o6ouv ynHuaM

AolxHo 6srrs u u H urural susrtvr).

flpa cocraaneHza B3 HcnorssoBarb noHflTl4t: KorHLreclBo MauHH Ha ynuue ClO, rcorlruecrno
MaIHH Ha yrHqe 38, epevn ABH)l(eHhs ynHllbl ClO, spenr ABH)KeHHt ynnqur 38.

3. onzcars HeLrerKyro 3Kc[eprHy'o cHcreMy, BKnrcqafl JlHHfBhcrilqecr(He nepeN4eHHblc o['4cr,rBarcIIIHe

DBAR

A
B

C

D
E

RR
R
Xt

Xz

X3

X5X4

5

X5X4XrK2X

05 0,9 0 0 0,5
0 0,7 0 0 0
0 I 0,1 0,1 0
0 I 04 I 0

0,7 0,9 0 0 0,5

0? 0,6 02
I 0,2 0,7
0 0,8 0,1

0,2 0,5 0,7 0,3 0,7
I 0,4 03 04 0,6
U 0,6 0,5 02 0,6

03 05 0,7 I 05
I 0,3 04 0,2 0,3

0,2 0,5 0,7 0,3 0,7
I 0,4 03 0,4 0,6
0 0,6 0,5 02 06

03 0,5 0,7 I 05
I 03 0,4 0,2 03

BXoAE,r r.t BbrxoAbr cacreMbr, HeqerKyro 6a:y:HaHu[, rcax JIOf l.r KO-JI 14 H f BLICTHLIeCKOe OnACAHne



cl4creMbl' flputnecru rpa$zuecxufi npHnaep pearr.3ar\uu HeqerK fo BbrBoAa AJrfl orpeAereHHofo
Ha6opa BXoAHbrx sHaqeHafi .

flpe4ueruar o6racrr : ynpaBJre H,e M h KpoKJr'r MaroM B rroM errreHh14.
3aAa'ta: flo44epxr,rars xona$oprHbt e rapaMerpbr reM n eparypbr H
flpa cocraelreH'u B3 zcnorsgoBaTb noHrrt4fl: noAa,,a .r.enrofo
BO3Alxa, rroAaqa cyxofo BO3AyXa, noAaqa BriDr(Hofo Bo3nyxa,

BJralI(HocTH B noMeu_leHHU,

BO3AyXa, floAaqa xoJ]onHofo

Ilporu exyroq Hafl arrecraqlrq rro lrrol-aM ocBoeH lrq AHcrlHrrJrnH rr ( sx:amen).

IlpunrepHr,rfi nepe,rens BolrpocoB K 3K3aMeHy

l. I]ou.srue HeqerKofo MHo)r(ecrBa, OcHoslrsre o,'peAei,reHHr.
2' oneparlau Har HeqerKI4Mh MHo)t(ecrear\afi. ceoftcrBa ofiepau ufr naAHeqerK7MH r\4Ho]r(ecrBaMil.
3' floAptHoltecrBa o, - ypoBHs..{erconano:url,t HeqerKrx MHo)r(ecre. c,Hreg HeqerKr4x MHo)r(ecrB H3

ceNreftcrea o6rrqHtx MHolKecrB.

4. Mero4sl 4e$a:sz$nrcauuH HeqerKfix MHo)KecrB.
5. Paccroquhe Me)r(Ay HeqerKaMlt MHo)r(corBaMr,r.

6. Ilsvepeuue crerreHr.l Her{erKocrr,t Her{erKHX MHo)KecrB.
7 . flousrue JIL{HfBti crHqecxofi nepenaeHHofi.
B' MeroAsl nocrpoeHl4t $yunqrzfi [puHaAJre]r(Hocrr4, llprvsre r,r KocBeHHbre MeroAbr Anfl oar'oro

3KcnepTa.

9' MeroArt [ocrpoeHut $ynr<qafi npl4HaAre)r(Hocru. flplvsle H KocBeHHbre MeroAbr An, rpynrrbr
3KCfrepToB.

I 0. flousrrae JluHrsncru,recrcofi nepeueusofi .

ll' Heqerrcue qHcna. Mareuarurca HeLIerK14x trHcen. FIeqerrcne LrHCra L-R rrzna. Apucpverz.recKHe
onepauuH c HeLrerKLIMvt queraMz L-R.r.r.rna.

12. Mare^aarr4Ka HeqerKux r{HceJr. rlpuuqun o6o6rqeHul 3aae.
l3' Maren'laruKa HeqerKr4x quceJr. o,-ypoBHeBbrfi npuHqun o6o6rqenal 3aae.
l4' MarevarhKa HeqerKHX qllceJl' lononuurerbHoe Bttr,nraHle. flonorHureJrbHoe Ae;eHHe, He.Jerr(He

ypaBHeHr.tr.

15. MarevaruKa HeqerKHX rttceJr. Mero4sr cpaBHeHr,tr HeqerKHX r.rr4ceJl.

16' Heqerrcue orHolrleHhs, floH.qrae HeqerKoro orHo[eHr,rfl. ocHosHue onpeAerreHur. onepaqnu HaL
HeqerKLlMH OTHOrrreHr4fl nrtz. KoNanosHIlHr Her{errcax orgoruegufi .

17' Heqerrcrae orHoueHus' csoficrBa HeqerKl,lx orHoureHr.{fi. Itraccu$vKarfr4e HeqerKrzx oruoureHa6,
Klacclr 3KB14 BzureHTHocra.

18' 3lervenrbl reop,H npvt6lnxeHHbrx paccy)K Ao,,nil. Koivlogl.t u, oHHoe [paBHno BbrtsoAa.
19' 3neprenrbl reop,H npn6luxeHHbtx paccyrcgeuwit. flpn6rn,reuHbre paccy)<AeHtle Ha ocHoBe rnoclus

ponens. rlpa6nrzlreHHbre paccyx(AeHHfl Ha ocHoBe nrodus tollens.
20' 3'leMeurst reopuH npl6lultteuuutx paccyx4eHHfi, oopvarusaqvtl rofzLrecr(HX cBr3or{.

Tpeyroluuue HopMbl. orpnqauur. JIorurco-lzufBlzcrr4LrecKoe o,,v caHHe cHcreM, HclierKhe MoAeJr],1,
21' 3neueurbl reopHH npz6lnxeuHstx paccy44eHzil. Heqerrcue rof1aqecKr.re BbrBoAbr. ocHoeHure

3TATIbI.

22' SHvtenrbl reopl'tH npu6laxeHHbtx paccy)r<Aesuit, A,rropnrvsr HerjerKHX J,rorhqecKgx Br,rBoAoB,
Alroparulr Mamda'i a Larsen, sugeno, Tsul<amoto H ynpouleHHsril alropurtur HeHerKofo BbrBoAa,

23 ' SlenaeHTLI TeopHI'I npu6luxeHHbtx paccyxAeuuii. Hrzcxo4nullre HeqerKlre BbrBoAbr. ycroeL{q
npuMeHeHr,Ifl. cncreM, ocHoBaHHbrx Ha ueqerxofi JroraKe.

24' Srcveurbl reopplpl npu6laxeuHblx paccy)K renvtit. ocHosHsre hAeh HeqerKoro ynpaBJreHH.s.

caruocroqreJlbHafl pa6ora cryAeHToB rro AHcuHnnaHe BKJrroqaer e ce6a cJ,reAyrour4e BhAbr

AeflTenbHocTH:



I ) npopa6orKy yqe Horo MarepuaJla rro r(oHcrreKraM, yve6uofi w aayunoir n.lTeparype;
2) no4roroaKy K rrpaKruqecrczM u ra6oparop n"r* runir^o*;
3) no4rorosKy rlo BceM BuAaM KoHTpoJrbHbrx Meponp'r nrr.til, z roM rrLreJre r( TeKyuleMy KoHTponlozuanuil H npoM e)r(yro.{ uofi arrecrarru t 1.

Tem sl Arrr caMocrorrrerr,urofi pa6ortr cryAeHToBl. He.Jerlrag lofnKa: AocrohHcrBa H HeAocrarKu.
2' flousrue IIpHHaAJler(Hocrl4. floH.srue HeLrerKoro noAMHo)r(ecrBa. onpe4ereHze Heqerr(oro

MHOXECTBA.

3. fpacpuvecxoe oro6palreHue o[epauufi uagHeqerKr]MH MHox(ecrBaMh.
4' Hsvepeuue creneHH HeqerKocrlt MHo)KecrBa: oLIeHKa Her{erKocrlr qepe3 3HTpofr,ro, Merp?rqecK,fi

noAXoA' aKcHoMarHqecnuft [oAXoA, Ilpovne noAxorbr K onpeAeneHr4ro crerteHH Heqerr(ocrz.5. Tpe6onaHur r $ynrcqrzrv [pHHaAJre)r(Hocru.
6. Mero4sr rrocrpoeHr4q repM MHo)r(ecrB.
7. Onpe4eleHue Her{erKoro orHoneHrzr.
8' cneuualr'slle ruflbl HeqerK[x ornoureHafi. He.]erxue orHo,rreHur [opflAKa. He.{errcr4e orHo[eHHq

nono6us.

9. ApaQrvreravecKHe onepaunH r{aA HeqerKr4M14 Ht4cJtaMV(L_R)_rra na.
I 0' flpra6r ra)r(eHHbre paccy)r(AeH he. HeqerrcH il roluqecxu il Bbr Bo/r.

ooH4 oueHoqHblx cpeAcrB Attfl ttpoBeAeHhfl urrecrarJvtvt ypoBHfl cQoprvzpoaaHHocrr4
KOMIICTEHIIHfi O6YVATOUIHXCq |IO AHCI-IHTIJIHHC OCPOPVITETC,,I OTAEIbHbtM AOKYMEHTOM.

7, YTIEBHO-METO44TIE CKOE I4 I4HO OPMAIII4OHHOB OEE CfIEIIBHI4E
Ar4CrU4[JrI{Hbr

7. 1, Knuroo6ecne.{eHHocrb

HauMeaoeaHr4e nr4Teparypbr : aBTop, Ha3BaHr,re, Br,rA

143 TAHT4N, H3AATCJIbCTBO

KHI,lf OOBECfIEqEHHOCTb
Koruqecreo

3l(3eMrIIIflpOB

u3\aHhil B

6n6r norerce
B,rfY e

COOTBE'ICTB 14 H

c @l-OC BO

HalHque e :ler<rpouHoil
616rnorerce BnfV

OcHosHar lrlreparypax
CeAoea, H. A. Teopur r-rcrrcrKr4x Muo)l(ecrB :

y,ue6Hoe noco6rae / tI. A. Ce4oea, B. A. Celou. _
Caparoa:Aft Un Ap Mealra,20l()._ 421 c.-
ISBN 978-5-4491-0196-1 . - Texcr.: sirexlpouHrrii

Srerrpcl r t rrcl-6lr 6,r rclre,l na.q

oicfel4a IPR BOOI<S ; [cafi r]. -
[JRL:
http://wrvw. i;rrbool<sh op. r.u 1 8 6 526,
htm | (la la oOpauterrnr:
30. 10.20l 9). - Pelrurrl loc fvla:
AJn atsT'opu3tlp. rro.tr u:oeareLre 17Ce,xosa, H. A. Heqerxue oruouleHrla : yve6uoe

noco6ne / l-1. A. CeAoea. - Caparou : Afi Un 3p
Me4na,2018. - 60 c. - tSBN 978-5..4486_0068_5.
- Texc'r : :LrerclDonHurfi //

3re rrpou no-6 r6,r I oreq r rair

cr.lcreNra IPR BOOI(S : fcaftrl. -
TJRL:
http :/iwww. iprbool<shop.nr I 692() 6.
htm I (aara o6pauieuurr :

30.10.20 l9), - PeNrrrur rocr.ylit:
iLlr a BTopta3 tlp, nol t toeate,le r:iflx'ulena, l-. 3. Ile.rerrcue tt4Ho)Kec.T.tsa Lt

c. - ISBN 978-5-448i-0079-g. _ Texcr:

ruei.rpoHHure cer.n : vqe6rroe rroco6rac i [-. 3.
flxl nela. - Mocxua, Caparoe : 14ureDHer-
Vu u aepcrllc'r. 11 H{opvauaoH Hbtx Tcr Horro lr r fi
(l4l-lTyl4T). By:loucr<oe o6paroeaHze ,2017. _ J20

l)re rlpor+ro-6r,r6Lr llo t,err Frarl

cr4c feN,ra IPR BOOI<S : lcaii rl.
LJRI,:
http://rvrvrv. iprbool<shop. ru I 6j 390.
htrnl (aara oOpauleHur:
30,10.2019). - Peucurv roc.fvla:



Hliit ll
/-lIt aB't (,1)il3llp. Io.rtb]ouc-te ,lcilZrleLt;l e rlyaJt bH bre c t4cT.eNlbt r,.r Herte.rKal r, o,.u, l<il

yle6Hzr< / B.II. Kopr.rKo, M,A. Eiarylena , 8,14.
Operuxon, - M.: KVPC, 2017. - 352 c. _ ISBN 978_
5-906923-39-4.

c14creiva znaniunt: [caiir]. _ Ll ltL:
l'rt|p: / I znanitn. cornicatal og/pr.ocl u cl
I 8821 96 (Aara o6paureurr :

30. 10.2019). - PeNar.r Aocryrra:

i)Lrcxlponr-ro-6u6:r rror cq nau

Ann aBTOpu3up. no,rr:ona,reletT
ONOIHilTENbHA' JI

MoAerupoBant,tr B cpe/le Matlab ; y,re6rroe
rroco6ne / B. B. CoJroases, B, B, [Ja4pr.isa. E. A.
LUecloea. - Pocroe-ua-!ouy : I.,l:aar.e"ltscL.eo
IOnrHoro 0cAepmuHo lo yH u Bepc a. t,et a, 20 1-5. _ 99
c. - ISBN 2227-8391 . - Texcr, : strexrposr.tuli-.r //

Cclloeuen, B. B. O0r0nur l.terlerKoro ?lerrpourro-6lr6l noreq r rar
c'lcreMa IPR BOOKS ; [cai1r].
LJ RL;
http://rvwrv. iprbool<shop.r.u lj g6g9,
htrn | (aa'ra o6peruleH na:
30.10.20 J9). - Pc>rrlrvr aoc'fyna:
AJrt aB'I Opl,r3r.lp. rrclLl s3oea r.etrerzHeqettcne 3ailarr 14 B t\4areMa.f ltrteot(ot\4

i\4 o.qeJl t4p0 Ba ll l,l t4 : N4 eTOAt4 q ec KHe J/ KZi3a | | Ll, K
cat4oclol'relbHoi pa6ore / coc,raeLr.t,etr n Vl. A.
CeAsrx, B. A. Cxorrriu. - Jlnleur :Jlnrreuruii
rocyAapct'Be HHsl fi t.ex H u.r ecx ra fi yn anepc u,ner.,
3BC ACB, 20t3.-22 c. - ISBN 2227_'8397. _
Tercr' : uex'rposur,rii //

3,rerrpclr r uo-6n61 liore,r r ran
chc'reN1a IPR llOOl(S : fcar:ir].
I.] Il L:
h ltp:/iwww iprbc-rokshop. r 11228()6.
hl.rr | (arl a cl6pa uterrnr:
30. 10,20 l9). - Pexrnl aool yra j

.{Ir atsTopH3 Hp. r rolrr:ooa.r,e"lcr,il eopur r,t N{eroArrr pa:pa6orr<n yflpaBner.tqecKux
peru eu tlfi . il oAAep>nxa rrp r,rH ri.1,tr pe ute ul,r fi c
)JIei\4eHTaMr.i Heqe.l(oii Jlofr4Kr4 : yrle6Hoe iloco6ile
i O. ll.,rlv.rno, B, A, MapeHrio. p. p. fupQaHoe, Cl.
B. Majtsuee. - Ovcr< : Ovcnuii rncyaapc"r-ueuHsrfi
l,r Hct'l,r't'y1' cepts Hca, Orvt cr< a fi t.ocyAapcl.B e H H br r-r

rexHr4.recrcrrI yHutsepcut.et.,2012. _ I I0 c. _ ISBN
918-5-93252-252-3. - 'l e r<cr : ut tit /l

3lerirpor rr ro-6n61 noreq uar
chc'feMa IPR BOOI(S ; fcaiir]. _
IJRL:
http://rvwrv. iprboo l<sh op. ru I l21\tl.
htrn | (la'ra o6paulerrnrr:
30. 10.201 9). - Perrirrvl llocl.ylal
AJrr aB'ropu3l,rp. noLr u:oeare.;re17

7 ,2, Uepuog uqecKHe r{3aaHrrs

l ' )I{ypHan (Bec'HHK poc'zilcxoil aKaAeMLlA HayK), lssN 0869-58732' xypua'r <BecrHzrc KoMnblorepHbrx H aHQopnaarlr.roHHbrx.rexHorornil), ISSN l810-7206.
3 ' <zH$oprraaqHoHHble TexHottofHH> Exeuecq,lusril reoperuvecrcuil u npnrctapaoit HayLiHo-rexHnqecKhi rrcypuar ISSN r 6g4-6400 rloAnucHoil HHAeKc 726564' xyp'an <EasHec-HHQopvararcu - peqeHsupyenarril Mex(qt4cuH' ttnuapusrir Hayvusri )r(ypHar,BblnycKaeMbfit c 2007 roAa HaquoHtuIbHbIM HccneAoBareJrboKaM yHriBepcr,Tero^a <Bucma, uJKoJ,ra3KoH.MHKI'{)) (HI4y BIrI3)' A4ivlauacrpHpoBaHlie }r(ypHana ocyrqecrBnrerc.s fllxo,r oir 6r,rzu.,c-

a n$opri,rara xu HI4y B lII3.
5. Xypuan <Becrnux LlacrwryraoKoHoMl,rKtz pAH)
6' xyp uan <BecrHa r KoM rrblorepHbrx r4 raH $opvarlr.roH Hbrx rexH oJloru il )7. XypHar <Becrnr.rt Mfv: 3KoHoMHKa)
B' xypHal <Becrsnn Poccuficrcoro 3KoHoMt4 r{ecKofo yHHBepcaTera r4M. flrexaHoea))9. XypHal (BecrHHK $uuaHcoeoro yHr4Bepcarera)
i0, XypHa,r <Bonpoctr 3KoHoMHKr4 ))
I L XypHa,'r <BsrqncrrarerbHbre rexHoJlon4H)

3,

7.3. I{Hrepner-pecypcbr

http://www.exponenta'ru - o6pasoearelsuu fi N4areMarr.{qecrufi noprar,
http:Zwlvrv'kxlab'corn - cairc 

-l<x Jla6op aropnu. ornpaeHan roqKa norzcKa nncpopvaqr,rz o
6orrcax e o6racru elt.rucrilre,ruFIofi MareMarr..rKI,r, aBToMar,3aunLl
Hbrx npolyKrax _kx lla6oparopwtr.

uercovvepvecxzfi uareir,'aruqecrcnfi Sopyrr,', Ha Ko.fopoM Mo)r(Horonyrlhrb l(oHcyJlbraqHlo H pearbHylo noMou{b B peu-reHh14 no npaKT}rqecKu lro6onay Bonpocy,cBt3aHHOMy c MareMar'rcofi n rr,rHoroq'cneHHbrMu ee npalox eHVlflMn.

I,
2.



4' www'csin'rll - o6pasonarelrHrtfi aHrepHer-npoeKr, nocBflr{eHHrrfi computer science a cMe)r(Hbr\4AvlcL\unrl4*alt' Mu $opn'rr'rpyen,' KoMMbIoHHTu ntogeh,npo$eccuoHaJrbHo 3aHaMaroula xcfl nrv AalKenpocro HHTepecyolluzxctl AaHHofi ren'tararcol7' Taxxe nu co6upaenr uu4opnraquro, HanpuMep,pyccKor3brqHbre r(ypcbr no uHrf opivlararce.5' t'wtv'teorvet.'ru - flopral, nocBrueHHsrfi rarau pa3AeJraM Mare arr1K.1. KaK Teoplrr eepolruocrefi,MareMarHriecKaq ararwcrl4Ka' TeopHt l\4accoBoro o6clytttueauur,' MareMarn qecr(a, Teopu,_ relerpa$r4Ka u ApyrHM r]pHrro)r(eH HflN4 reopur4 neporTuocrerT.6' http://edLr'ru - cDe4epalsHutfi noprar "Poccrzficr<o. oopuaorunr.t ,,, [o44epnrHeaeN4sril @fy ]HI4L1_ UTT "I4u$opuaxa". Itaralor uHrepHer_pecypcoB no npeAMeraM.
7 ' - lpeeosu4uslfi KaraJlof MareMarHLrecKHX pecypcoB coAep)r(HT
g. ax, nepcoHax, ny6larcaqunx,6u6nuoreKax, )KypHanax r4 T,n.

poccrz'crau n sapv6e>r,H,."f#:3:nii:,i11."#;J:,:':::;:TiH"*r;,.:J.;;,.tx'J :nr:MareMarur{ecxofi lcugHa e poccau.

?b 
http:/aleoltst'i - cafir,rocBsuleHHbrfi arropurvaM H MeroAai\4 rrporpar\4Mr.rpoBaHr4,.,1 ;3ffi1*J",H:T";""HT;#"#J:?;:"#UiX;#".J",iITii,il;"

8. MATEPI4AJIbHO-TEXIII TIE CKOE OEE CIIETIBHIIE AI4 CIU4TIJII4III,I[''n pe'nusal\uu AaHHoit lucqnntuHbt I']Merorct c,,eq]raJ,rbHbre noMeu eHt4A Anfl ,.,poBeAeHfi,z."x..wh JIeKIrIzoHHoro r'na, zamxrah fipa*TlzqecKoroha6oparopHoro r^na, TeKyurero K.HT ponr t4rrpoMex(yroqHofi arrecrarJuv, araK)r(e froMerqeHH' An, caMOCTOsrelsHofr pa60rrr,Jla6oparopuste 3aHflT1lfl npoBoAtrct B ayAHropl4rz (rovnorct"p*r rc,racce) 5l l-3 (ntnaHaJIOfHrrHoM KOMnbrcTepHoM KJracce B 3aBHCt4 MOCTH OT CerKZ pacnucauun).
llepeueHu Hcr]oJrb3yeMoro rHueH3HoHHoro IporpaMMHoro o6ecneqeHilq:I ' 

ilffy;l,Tn;.?:.p.r'uoe o6ecnelreHue: Epay:ep; Adobe Reader; MS Word; MS Excel; MS

? gReaa paspa6orrur MS VisLral Studio vnu aHaJton4,3' flpuua4Hsre MareMar,r{ecK,e naKerbr: Mapre; Mathcad; Matlab r,r ap.



Pa6o.ryro npofpaMMy cocraBr4Jr A6paxun C,tr4.

(oHo,

PeueHseHr
( npe4cras nren s pa6oro4arenr)

HE

flpe4ce4areJrb Ko MHcc rdr.t

Pa6oqas [pofpaMMa ogo6peHa Ha

llpororcor 3ace1aHtfl rca$e4ptr J\b

(uecro

(or4o,

JrI{ CT fIEP E yTB EP }I{AEHI{'I
PAB OTIEIZ frp of pAMMbI 

At4 CIII4IIJII4HT,I

y.re6Hsrfi ro4

foAa

s, @14O, noantcu)

Iporparrrrraa 
paccMorpeHa u o4o6peHa Ha 3aceAaHarz rca$e4prt $usurcu u

flporonol J\b t or 31,08.2020 rota E

HarrpaBreHH x 01.03.02 flpuxla4Ha.rr MareMarurca ra au$opMarzKa
Ilporonor J\b 1 or 31.08.20 roaa

HOA MATEMATV KI4

3ane4yrou1lzfi na$eqpofi Apanenrn C,M.
(OI4O, no4nucr)

Pa6oqas nporpaMMa paccMorpeHa 14 o4o6peHa Ha zdce1aunvt yve6uo-uero4nvecrofi KoMHccHrz

Apar<erru C.M.

3aee4yrou1rzfi xa$eapofi

Pa6oqas rporpaMMa o4o6peHa ua

flporoxor 3ace1aHzfl rca$elpsr J\b

yue6Hrrfi ro4

roAa

3aee4yrcu1nfi xa$eapofi

Pa6o.raq flpofpaMMa o4o6peua ua

flpororcol 3aceAaHzr xa$e4prr J\b

yue6Hsrfi ro4

OT foAa

3ase4yrorqufi xa$egpoil


