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1. UEJII4 OCBOEHVLfl. InCW,ITIJIIIHbI
Ilenuo ocBoeulaf rBJrf,ercr $oprvrupona+rr4e FrarralbHbx

3HaHI{ft r.r HaBbrKoB n oAeJreft, npu6lux<eHr{oMy peureHr,rKr
TI{tIoBbrx 3aAaq Bbrtrrrc anropr{TMon ra nporpaMM perleHr4rr
raKlrx 3a.[arr nJr{ 3BM.

3ala,tu:
noulrzft, MeroAoB, cpeAcrB lr rrpveMoB aJrfopr4TMr,Iqauurd pelneHufi
sa4aq na 3BM, orleHKrr KaqecrBa [onyqeHHbrx fleruenufi lr ux:

OCTI{;

- npno6pereHl4e HaBbIKoB tfoprraynvponru rrrnr{rrHrrx BbFrr4crr,rrenrr{rx lpo6leu,
ucnolrgonaH[s oduettpllHtrbx aJIropI{TMoB peurenr,rs, peaJrr/Baurar4 rrocJreAHr4x c r,rgrronb3oBaHr4e]\4

POCTpaHeHHbIX rraKeTOB rrpraKnaAHbrx IIp orpaMM ;
- (popvrrapoBaHI4e neo6xo4Ialulrx KoMrroHer{ToB MbrrrrJreH}rfl: ypoBH+, Kpyro3opa.,

f4ar[qecKofi xymrypbr, Koropbre neo6xoArrMbr AJrr ycneuruofi padorrr u opueHTarl""]:!

pacnPocTpaHeHHblx rraKeToB rrpraKnaAHbrx IIp orpaMM ;

MareMar[qecrofi Kynbrypbr, Koropbre neo6xoAurr,rbr AJrr ycneuruofi padorrr u opueHTarluzt,:d
6yayiqeft npo(f eccuonalrnoft AorreJrbHoqrrr; , i?:il

- (popnrrapoBaHl{e 6asoBnrx suanr.rfi, yrr,renr.rfr v. HaBbrKoB Ans ycner4noro (n r..i,

BLrqilcJrr,rTeJrr;rrbx anf opr4TMoB.

2. MECTO AI,ICUI4IIJIIIHbI B CTPYKTYPE OTIOII

'{ucqunlzua <rlzcneuHbre MeroAbr) orHocr4Tcr x o j-sgarenbubrM A}roIIr4nJIr{HaM

t.r

o6paq onarensnofi rporpaMMbl rroAf oroBKra 6arananpon.
ocnonnoir

|" I

I \;l

3. TIJIAHI4PYEMbIE PE3YJIbTATbI OEYqEHI,Ifl ro lucr[r4
flnanirapyelrlre pe3yJrbrarbr o6yreuzr IIo ALICqTIITJII4He, COOTHeCeHHbTC) c

TaraMr{ ocBoeHr,rr OIIOI (rounereuqr.rflMr{ kr vrHnvl lI,IIOCTUXEHI,I'
(Dopruupyeuure

KOMIICTCHTIUI{

(KOA, COAepr{aHrr0

roMnerenuuu)

lr.ranupyeuue pe3yJrbrarbr obj,reuua no ArrcuunJnrHe, B coorBercrBurr c nHArixaropoM
AOCTH)I(eH|{fl KOMI|eTeH Ul|H

HarltileHoeaHile
oueHoqHono cDe,Ilc't.Ba

lluguxarop qocrnil{eHilq rolrneieuqur
(xod, codeoucan ue unluxamona

Pesy.mrarsr oby.reHun lro AncuunJr[He

OIIK-I. Cuocodeu
rpru{eT{f,rb
ECTECTBEH-

HoHa)Trrbre pr

oouler4lr-xeHepHr,re
3HaHrrl, Me-roAbr
MaTeM+TIlIqecKo"r'o

aHaJII,Ba r{ MOAeJII{-
poBaH4{ B

rznxeuep-nofi
AeTTeJIFHOCTt4,

cn.nsanlroft c
npoeKT,r.r-poBaHHeM,

KOHcTpyr{-

poBaHr4eM pr

TexHo{o-u,rJrMr.r

4por43BOACrBa
na3epHpfi rexHuKr{

OIIK-I.1. 3saer oqronHbre 3a-
KOHbI eCTeCTBeHHbIX HayK, Me-
TO.tIbI MaTeMaTIMeCKOfO

aHarr43a r,r MoAeJrr.rpoBaHr{f,,

OCHOBHbIE 3AKO]IIbI 14 METO.IIbI

o6rqeltrxe-uepHbrx
AI,ICqUIIJII'IH, OCHOBHbIE

npr,rHur.rrrbr paspa6orrz r4 rrpo-
rr3BoAcTBa 3JTeMIeHTOB r,I yCT-

poficrn larepuofi rexHr{Kr.r,

ocHoBnyro HoMeHKJrarypy
na:epnoil TCXHI'IKI,I,

oco0eHHoc-Tl{ ee
KOHCTpyKrIr.rrr, TexHoJrou{r4
qpor{3BoAcTBa, a TaKXe
ycJroBlur lr MeToAbr vrx
9KCruryararlr{lr.
OIIK-I.2. Vlreer npr{MeH.flrb
ecTecTBeHHoHalqHbre r4 rrHxe-
HepHEre 3HaHI4A AJrt [pOeKTr,r-
poBaHr{Jr, KoHCTllytrpoBaEvr[ kr

rrpon3BoAcrBa [a3epHofi
TEXHUKI,I,

OIIK-l.3, BlaAeer Mero.rl€tMr,r

pacqeroB 14 qpoeKrrrpoBaHLlfl.,
a TaKXe KoMrrbroTepHbrMrr

cl{c-TeMaMI,I, UCnOJrb3yeMbIMI4

npu MoAeJrr4lloBaHr,rn vr

3naer:
. OCHOBFIbIE 3AKOHbI ECTEC-TBEHHbIX

HayK;
. [paBr4Jra or[opureuu.a vepre-xefi u

KoHcrpyrrop cxofi 4oryueHrarlr4rz;
. METOAbI MATEMATI{TIECKOTO AHAJII43A I{

MOAeJIT{pOBaHLfi;

. ocHoBHbIe 3aKOHbI n MeToAbI
o6rqeranxenepHbrx Ar,rcqun-Jrr,ru;

. IIOHI{MaTb OCHOBHbIO IIpI{H-III,Iil,I
paspa6orru 14 npou3-BoAcrBa
oJreMeHroB u ycrpoficrn lasepnofi
TeXHI{-KI{, JIZBepHbIX TeXHOJIOTI4-
qecKIIx ycTaHoBoK, a TaKxe
0IITI4!IeCKI4X MaTepI,IZInOB I{ 3JIeMeHTOE;

ocHoBuyro HoMeHxJrarypy laaepuofi
TexHI{KI4,

KOHCTpyKrlr4r.r,

ocooeHHocrr4 ee

npou3BoAcTBa,a TaKXe
TEXHOJIOTUI4

ycJroBr4.rr u
METOAbI IZX

9KClJryaTaur4r,r.

Vnaeer rIJrfl perueHlrfl 3aAaq, Ha-yqHbrx r4

I,IHxeHepHbrx pac.rOron :

. NPLIMEH'Tb ECTCCTBEHHOHA-YqHbIE I,I
I{HXEHEDHbIE 3HA-HVtfl. nilfl
qpoeKil4poBaHrz.rr, KoHcTpyr{poBaHr,rrr

r4 rrpora3-BoAcrra la:epHofi TexHr4Kr4,

Bnaaeer:

yrrrerbr tlo

raooparopHbrM

la0oraM.

itontpon"rl"r" " T:

Porpocbr 
t, 

,,
.llaooparopHbrM
paooraM.

fo"rponu*r*' 
l:'

BOnpOCbI K ,c.

feftrnur-
foHrpoJrro r
irpoueNyrovuoff

lrrecraqr414.



npoeKT4po-BaHlau na3epnbrx
ycTaHoBoK, KOMIIJIeKCOB,

crdcTeM n Jra3epr{brx

TEXHOJIOTIIft.

. MeTOAaMI4 pacqeToB Vr

npoeKTr4poBaH[fi TeXHOnOH{il H

LrccneAoBaHr,rft ua ooHoBe
ecTecTBeHHoHay{rrbrx I{ r4H-)KeHe}pHbrx

znauuit;
. MCTOAAMII I{ KOMIIbIOTEPEIbI-MI{

cI4CTeMaMr4, IIC[OJrb3ye-MbrMI4 nprl
MoAenr4poBaHr4r4 rr [poeKTr.rpor]aHr,flr
JIa3epHbIX yCTaHOBOK, KOMTTeKCOB, CU-

creM r4 Jra3epHEIX rexnolo-rufi.
OI]K-:
IIpoBo

sKCnel

E I4CCJI

I,I3ME-I

o6pa6r
rrpeAc:

[OlY-r
AAHHBI

cIIeIII{i

AOBHT

Jra3ep-

rrccJrel

LBMepl

l. Cuoco6en

Furb
lr,rMeHTaJrbHbl
pAoBaHr{fi ra

leHLrfl,
ilTbIBATb LI

faBJrrrE

IeHHbre
e C ) Ie-ToM

fluru uero-

ipeAcrB
rrbrx
[onauuft u
buuft

OIIK-3.l. 3Haer Qusrvecrrae
ocHoBbr rr [pr{Hrlr{nbr Qynrqr,r-
oHrlpoBaHtrt OIIT}TIIECKI4X

KBaH-TOBbIX reHepaTopoB,
MeTOAbr Lr CpeAaTBa Jra3epHbrx
zsuepenr,tfi, rrpr,rHrllrlbr
opraHr,r3arltrr{ n npoBeAeHr,rf
sKCnepr4MeHTiIJIb - rrbfx
I{ccJreaoBaHr{fi,

OIIK-3.2. Vueer qpoBoAr4rb
pacqer JrzBepHbrx
pe3oHaTopoB, ctrcTeM

Qorycrponxrn u corura-
COBAHI{,'I

v3rryI{eHufl,
napaMeTpbr

Jra3ep-Hhrx

o6pa6orrur
ua6moAeurafi

Jra3epHoro
orleHuBaTb

BbrxoA-Horo

rnuepeHuE,

AAHHbIX
Ir oueHKI{

I{3JIyqeHI{t, I{CIIOJIBOBaTE

JruI3epHbre KOHTpOJTbHO-

r,r3Mepu-TeJrbHbre npu6oprr
AJrr perueHr4.rr 3aAaq JrffiepHofi
TeXHHKLT r4 Jra-3epHbrx
texuoltotufi, aHuIJIu3I{-poBarb

r[ynxqraonalunre u
4pLIHUIIIII{aJIbHbIe CXeMbI

oITr{-qecKl,rx KoHTpoJIbHO-

ItMepr{-TeJrbubrx ycrpoficrr,
pa6omrr Ha ocHoBrrbrx
IrBMepI{TeJIbHbIX OnTI4qeCKIrrX

upu6opax, cocTaB-Jrf,Tb cxeMbr

[JIs. npoBeAeHr,rf,

3KCnepr{MeHTaJIr,IIbrx r{ccJleAo-
BaHvl4 o6padarrrnarb, aHaJrr{-
3rrpoBaTb, npeAcTaBJrrTb r{
oQopunarr pe3yJrbrarbr
3KCne-puMeHTaJrbHBrx

uccle4onanufi.
OIIK-3.3. Bnaaeer HaBbrKaMr{
pa6orbr co cpeAcrBaMr,r Jra3ep-
r{bIX ra:uepeur'1ft, TI,ITIoBbIMI{

ME-TOAI,IKAMI{ BbINOJIHEHId'

llorpeurHocTe[, MeToAaMu vr

cpeAcrBaMr.r r,r3MepeHr{.'I,

noBep-Kr{ r4 KOHrpOnr c
I{CIIOIb30Ba-HI{eM

uuQoprr,raqlroHHr,rx ctrcreM.

3Haer:
o tfusuvecrr4e ocHoBbr I{ rrpr4Hrll{flb]r

Qynxur,rourapoBa-Hr4r orrrrrlrecKrrx
KBaHTOBbTX reHepaTopoB;

. METOAbI I,I CPEACTBA JIA3EP-HbIX

raruepenufi;
. rlpl4Hrlr4rrbr opraHr43arluu Lr

qpoBeAeHHrr sKcnepr{MeH-TaJbrrbrx
uccne4onauufi;

. npeAeJlbrlbre ycJloBr,r.rr [pr{ nocTal{oBKe
(prasrauecroro 3Kcnepr4MeHra;

. qI,ICJIOBbIE XAPAKTEPI{CTIIKI4 T4

paclpeAeJreHut crpafirlrlx BeJrr{rrr.rH;
o oUeHKynapaMerpoBpaclpe-4eleuzft;
. npoBepKy CTaTI{CTITFI€CKLTX |I4IIOT03;
. ocHoBbrperpeccrroHHoro aHaJ[r3a;
. CTATI{CTI4IIECKI{EMETOAbI;

. MeTOAbI CI4CTeMHOTO AHa[I.I3A
Ylreer Alg perueHl.rq 3aAaq, Ha-)^{rrbrx. tr
r{HxeHepHbrx pacv€ron:
. rrpoBoAr,ITb pacqeT Jra3eprrbtx

pe3oHaTopoB, crrcreM tloxy-cr,rponru n
corJracoBaHr{.rr na3epHofo r{3JryqeHr{J{,
oue-Hr,IBaTb napaMeTpbr BbrxoA-Hofo
I43JryqeHr4rr;

. ucrroJrb3oBaTb JIa3epHbIe KoHTpoJrbHo-
r.BMepr4reJrbHbre npu6opu Mfl
perueHl{f, 3aAaq na3epHofi TexHr{Kr.I r4

Jla3ep-Hbrx TexHoJrorl{r;
o ?HilJrlr34ponarr rfyur<uuo-HzlJrbur,re r4

IIpI{HIII{[IIaJIbHbIe CXeMbI OIITLMeCKI4X

KOHT-pOnbHO-r{3MeprrTeJrbllbrx

ycrpoftcrn;
o pa6orarr Ha OCHOBHbTX

I,I3M9pI{TOJIbIIbIX OIITIIFI9CKIIX
npN6opax;

. cocTaBJr.[Tb cxeMbr Anf qpoBeAeHr{f,
SKCNEPI,IMEH-TZIJIbHbIX I,ICCJIEAOBAI{I{ft ;

o o6pa6arbrBarb,
rrpeAcTaBJrrTb

aHaJII{3I{-pOBaTb,

z orlopunxrl
pe3ynbTaTbr 3Kcnepr{MeHTaJrhHbrx
nccre.[onannfi.

Bna4eer:
. HaBbrKaMra pa60ru co cpeA-crBaMr.t

Jra3epHbrx usuepe-Hrafi ;
. TI{TIOBbIMI{ METO,(IIKAMI{ BbI-NOJIHEHI,III

Jra3eprrbrx r,rsue-pennfi pzrJrruHbrx
BeJIIIqT{H U XapaKTeplncTr,rK;

. HaBbIKaMI{ BbIIIOJIHOHI4.I I{3MepeHlrtrl,
o6pa6orru AaH-Hbrx rrMepr{reJl;Hbrx
nabmo-AeHuft, norrwenut De3vJrbra-

UTqETbI NO

nadoparoprDrM
pa6oraM,

Konrponrurre
Borrpocbr K

ra6oparopnrru
pa6oranr.

Kourporuuue
Bonpocbr K

pefiruHr-
KOHTpOJITO r4

rrpoMexyrorrr{ofi
ATTECTAIII4LI.



roB rtMepeHr.rfi u oueHKLr
norperrrHocrefi;

. COBPEMEHHbIMI|I METOAAMI,I H

cpeAcTBaMr{ r43MepeHHr, no-BepKr{ r4

KOHTpOJTTT C trc-rroJrb3oBar{r{eM

rHoopMa-quoHHbrx ctrcTeM;
OIIK-
IIO-HII

npr,rHn

coBpel
r,rH0or

TEXHO.

I4CTIOJI

TTfl.

3aAaq

HtlIIbHi

AE'TEJ

[. Cuoco6eu
\daTb

jlnnI pa-6o:ru

4eHrrbrx

lMaquoHr{brx
1orufi T4

P-3OBarb r{x
peue-ril4q

npotpeccuo-
pfi

IbHOCTII

OIIK-4,I. 3uae, npuuqurrbr pa
6orrr u r{crroJrrroBaHufl coBpe
MeHHbrx r,rurfopuaquoHnn
rexnororraft n npor[eccuouanr
nofi AerrenbHocrl,I. ocHoBHbr(

rpe6onanur unQopuaqraonuoi
6esonacuocrn.
OtlK-4.2. Vueer ocynlecrBnrrl
o6ourosaHHrrfi nu6o1
Heo6xo.ulr-uux
nHQoprr,raquonnrrx rexno-lorlri
npu pelreHr{xr 3aAaq IIpo

Qeccraoualurofi 4exrelruocru.
OIIK-4.3. BaaAeer rpaKrrrqec-
KHMLI HaBEIKaMLI

IICIIOJIb3OBAHI,I,'I

unQopruaquoHHo-KoMMyHlrKa-
rlrroHHbrx rexnolorufi rrpu pe-
rueHvlr :a4a.r lpoQeccuoHaJrb-
Hoft re.f,remnocru.

3uaer:
o o6qpre ToIUITI{I

Qoprvraquu;
. OCHOBHbIE METOAbI TIPEACTAB-JICHU' u

Bo6pa6ornu unQop-rrlaquu
coBpeMeHrrbrx 3BM;

. MeTOAbr nacrpofiru npofpaM-MHbrx
cpeAcrB noA KoHKpeT-Hbre ycJroBprt

3aAaqu:
. NOHI{MATb UPI4HIII{NbI B3AI,I-

MoAeficrBr,rrr c rraMfrblo 14

BbITII4CJII4TEJIbHbIMII MOIUHOOTflMI4

KOMrrbroTepa;

OOCHOBIIbIE METO.IIbI BbI[ON-I{EHI4'
usuepeuufi B Jra3ep-HoM
SKCnepr{MeHTe c r4crroJrb-3oBaHHeM
r,ruQopruaquounrrx rexnonorrafi .

Ynaeer 4r.r perueHra;t 3aAarr, Ha-) tHbrx lI
IlHxeHeprrbrx pacu6ron:
o pa6orarr c un$opuaqueft B

mo6anurux KoMrrblorepHhrx cerlx;
. cocTaBJrtTb aJrfopr4TMbr r4 npofpaMMbl

!.ll'fl, perxeHr{rr 3aAar{ r o6.nacrra
larepnoft TsxHlrKr{ r{ Jra3epHbD( TexHo-
norrafi:

. BbITIOJIIUITb HAYqIIbIE 3KCIIE-PIIMIEHTbI

s o6racra la:epHoft TexHI,rKr,r Lr Jturep-
Hbrx rexHoJrorufi c r{cnoJrb-3oBaHr4eM

coBpeMeFlllbrx r,rH-cTpyMeHTiulblilbrx r4

BbIaIIIICJIIII-TOJIbHbIX CpOACTB ;

' 30Qexruuuo IICNOJIb3OBATb

ranQoprrlaqraoHHbre rexHoJlo-t-r4r{ rrpr4

npoBeAeHr.ru 3Kc[e-puMeHroB B

o6nacru Jra3ep-HbIX rexuolorlrfi Lr

COCTABJIE.HI4I{ OTqETA,

Bna,ueer:
. coBpeMeFrnrruu o(prauurMr{ rraKeraMrl,

craHAaprrrbrMu 6u6luorerauu;
. HaBf,rKaMu pa6oru c uHQop-rr,raqraefi n

rurooarbHblx KoM-nbIoTepHbIX ceTfix;
. OCHOBHbIMI,I NPLICMAMI{ KOM-

nuorepnofi oopaooTKr4 3K-
cnepr,rMeHT€IJIbHbrX AaHHbIX ;

. HABbIKOM PEAJII,3AI]JI}4 TIPOI-PAMMbI

I.nfl y[paBJreHrrr cJroxHbrMr.r

CI,ICTEMAMI4;

. COBPEMEHHbIMI,I fl3bIKAMI{

nporpaMMr,rpoBaHrrrr rlpu KoH-

cTpyr{poBaHr,rr4 nporpaMM;
. HABbIKAMI,I I{ TIPUCMAMI,I CTPYKTYPHOTO

IIp orp aMMr.r-p oBaIIvs., cnocooaMr4
3AIJIiICI.d rr AOKyMeHTrrpOBaHr4.rr anro-
prrrMoB r,r [porpaMM, cno-co6anau
oTJIa.UKI4 Vr IaCIIbtTA-HLtfl npOIDaMM

Teopr4H LrH-

Orq€rrr
na6oparopHbrM
pa6oraM.

Konrpolurre
Borrpocbr K

na0oparopHBrM
pa6oralr.

KourporuHlre

IIK-3.
pac-cq

Cnocoden
[TbrBaTb,

IIK-3.1. 3uae'r upr,rHur{rrbr

KOH-CTPYI{POBAI{IIf, JIA3EDHbIX

3naer:
. OCHOBHbIE TUIIbI V XADAKTE-DKICTYIKVI

pruOru no
JIAOODATOPHbIM



I
!
I
j

npoeK

KOHCq

TI{NOB

npr46o

AeTarrI
TEX-HI

Jra}i}epr

gJreKTI

6opon

lrr-poBaTr, 14

lyupo-Barr;
Fre cucre-Mbr,

Pbr, y3Jrbr tr
1 rasepuofi

IKil,
EIX OTITI{.KO-

foHHbrx [prr-
II CLICTEM

onTI{-KO-SJIeKTp OHIIbIX

lpl,I6opoB, vx y3JroB Lr

SJreMeHTOB, SJIeMeHT-IIyIO

6*y, ucrroJrb3yeMyrc B u3-

AeJII,Ifl x la:epuo,fi TexHlrKr.r.

IIK-3.2. Vueer nu6nparr ue-
ro4(u) pacvdra rpu
parpa6orrce Jra3eprrbrx

rpn6opon a cucreM,
paccq[TbrBaT6 rrapaMeTpbr r{
xa-p aKTeplrcrr,rK:r,r

o[TI4rIeCKOrO y3-Jra Jra3epHbIX

upu6opon u cr{c-reM,
KOHCTpyr4pOBaTb rr4noBbre

AeraJru r,r y3Jrbr rasepnoft
TexHr,IKr,r, noa6uparr rro
3aAaH-HbrM napaMeTpaM u
xapaKTeprrc-T'rr KaM

3neMeHrrryrc 6asy nasep-nux
nplr6opon lr clrcreM.
nK-3.3. Blaleer
npr,rKJraAHbrMr,r [porpaMMaMr{
pacrleTa n€Bep-rrbrx orrrr4Ko-
3neKTpoHHbrx upu-6opon,
KOMnETOTepHLTMI{ TeXHO-

JrorlrrrMrl pacudra il KoHcrpyrz-
poBaHr,r[ na3epHbrx orrTrrKo-
sJrerTpoHHbrx npu6opon ;

onT[qecKr,rx ctrcTeM Jra3epHErx

onrl4Ko-gJrexrpoH-Hbrx upu6iopon,
o6opyAona-nl.rr n rexuolorlrft ;

. npl{Hullflbl
Jra:tepHbD(

KoHcrpyr{potsaHllt
onrr{Ko-sJreKrporr- HbIX

rrpr4oopoB, r,rx y3JIoB r.r 3JIeMeHTOB;

. sJreMer{Trryro 6aty, ucnonb-3yeMyro B

r43AeJrIlUIX la-SepUOfi TeXHI,IKI,I;

. MeTOAbr pa60ru c HayqH0-
rexHr4qecKofi nureparypoft r

unQoprraaunefi;
. npaBnna oQopuleuux ueprexefi v

KoHcrpyKrop-crofi goryueHraur,ld;
. KOMTIbIOTEPHbIC TEXHOJIOTI4I{

MOAeJrr,IpOBaHrnr r{ KoHcTpyr,r-poBaHr,r.rr

Jra3epHbrx onTr,rKo-3Jre KTp o HHbrx
npn6opon;

. olacHbre r4 BpeAHbre 3KClJry-
ararlr4oHHbre (paxropu, lx npeAe.rrbHo-

AorryCrr.rMbre ypoBHr.r nos4eficrwu na
qeJroBeKa, TexHr,rKy 14 oKpyxarcqFo
cpeAy npI,I 9Kc[Jryaraq[H Jra3eprr61.x

crrc-TeM z rexnolorlrfi.
Vueer AJrr perueHr4f, 3aAaq, Ha-yqHbrx r,r

zHxeHepHbrx pacv6ron:
o nu6npa'rr rvrero4(u) pacvdra rpu

pa:pa6orxe Jra3epHbrx npu6opr:n H

CIICTEM;

o paccqr,rThrBaTb napaMeTpbr ul

xapaKTepr.rcrr{Klr onrr{qec-Koro y3Jra

nerepHbrx npu6o-pon u c[creM;
. paccql,rrbrBarb vr eu6zparr nor.rl

AOTryCKOB Ha KOHCTpyK-rnBrrbre

3JIEMCHTf,I OIITI{qEC-KIID( AET'UIEfi n
y3Jrbr KpeuJre-Hrdf,;

r parpa6arr,rnarr KoHcrpyKTop-cxyro
AOKYMEHTAIII{IO;

. KOHCTPYI{POBATb TI,IIIOBbIE AETAJIII I4

y3nbr Jra3epHofi rex-narlr;
o noA6uparb rro 3aAaHHbrM na-paMerpaM

lI XapaI(TepI{CTLI-KaM 3JIeMeH'IIryIO
6ary lasepuux nplr6opon r{ ctrcreM;

. IPI,IMEH'Tb lruQopruaquou-urre
pecypcbr r4 TexHoJrorr4z;

. AHAJII,I3I'IPOBATb, TIPEACTAB-JI{TI, U

o$opunrrr pe3yJrbra-Tbr rrpoer(rHo-
KoHcrpyrcrop-crofi AesrelbHocrr{ npr{
pa:pa6orxe Jra3epHbrx upu6o-pon,
clrcreM u rexnolorufi.

Bnaleer:
. qpl,IKJraArrhrMr,r flporpaMuaun pac.r€ra

Jra3epHbrx orlTlrKo-3JreKTpollHbrx
npu6opon;

. KOMIIbIOTEPHbIMH TEXHOJIO-TI4'IMI4

pacvdra r4 KoHcrpy-r4poBaH[f,
na3epHbrx olTr,rKo-3JreKTpor{Hblx

upu6opon.

pa6orau.

Kourpolruue
BOIIpOCbT K

JIaOOpaTOpHbrM

paooTaM.

Konrpolrme
BOTTOCbT K

per4Tr{Hr-

KOHTpOJTTO r4

nporueNyrouuofi
aTTecTarp[4.

IIK-4. Cuocoden
npo-BoAnrE
Ha)AHq-r4CCJre-

.IIOBATEJIbCKIIE VI

IIK-4. l 3naer ueroAbr rr cpeA-
cTBa ruraHupoBaHr{rr Lr opraHr4-
sarlrrr{ rrccJregonanuft n pa3pa-
6oror s o6racrr4 Jra3eplrbrx r{

3naer:
. METOAbI 14 CPEACTBA IJJIAHI.IPO.RAHUfl, II

OpIaHI43aqI4Lt r,rCCle-4Onannfi Lr



onbrr-
KOHCT

pa3pa(

oTAeJr.

pruAeJ

o6rac'
14

TEXHO.

go-

PyKropcKrre
Iorru uo
b-HbIM

TAM TEMbI B

uI na3epHbrx
KBAHTOIIbIX

Iornfi

KBaHToBbrx texuoloruft, neto-
Abr [poBeAeHr4fl
SKClepr,rMeHToB Lr

ua6ruo4euufi, o6o6rqenus 14

o6pa6orru nHQoprr,raqura.

tIK-4.2. Vrueer Haxornrb aHa-

JII4TIIqeCKI4e pertreHu.fl 3aAaq

rnaHrosofi Teopr[r,
npr{MeHflTb HopMaTr,rBrryrc

AOKyMeHTaTIUIOI CB,rr3aHHyIO C

IIpOB€AeHIIIOM HayqHO-
UCCJIeAOBaTOJIECKIID( Ll

orrbrTHo-KoHcTpyKropcKrD(
pa6or,
pe3yJrbrarbr

oQoprrrmrr
HayqHo-

lIccJIeAoBaTeJIbcKLrx Ll

orrbrTHo -KoHcTpyKropcKrD(
pa6or, nprrMerurrb MeroAbr
[poBeAeHIlIf, SKCI€pI{MeHTOB,
IIK-4.3. BnaAoer Mero.uaMr{

opraHr.r3arluu H qpoBeAeHuf,
r.rauepenuft r,r nccne4onaHnl n
o1racrv n€BepHbrx vl

KBaHToBbrx rexnonorrzft.
BKIIOqilT nJraHrilpo-BaHr{e,
parpa6orry, opraHr,r3a-rlr4ro r.r

rrpoBeAeHr,re uccne4ona-nufi,
IIABbIKAMI4 IIOI,IMEHEHI{fl

MaTeMaTI4qeCKOrO AntJapma
AJrf, perueHrr{ T'r,rtroBbrx 3aAaq
rnan-ronoil
COCTABJIEHI,If,

MEXAHI,IKI4,

orqdros
(pas4enon orv€ron) ro reMe
krJrvr [o pe3ynbTaTaM npo-
seA€HHbrx 3KcnepuMeHToB

pa3pa6oroK;
. METOAbI NPOBEACHIIfl 9KCIE-PI{MEI{TOB

u le'a6x.toyeuwit, o6o6uleHun Lr

o6pa6orru uur[oprrlaqlru;
. MeroAbr opraHr,Barlprr4 rpyAa H

ynpaBneHr{.fl rrepcoHaJroM ;

. TEOPETIIIECKIIE OCHOBbI JIA-3EPHbIX I'
KBaHTOBbTX teXUo-lornft,

. METOAI,IqCCKI,IE I4 OPTAHI,I3A-qI4OHI{bIE

acrreKTbr ocyqecTB-neHr{r HayqHo-
r{ccJle.uoBa-Tenrcroft }I onbrrHo-KoH-
crpyKropcKoff AegrelbHocrtr B

npo$eccuoHalrnoft Aer-renbHoclftr;
. OCHOBbI KOHCTPYI,IPOBAHI,I' N'I3EPHbIX

crrcTeM, a TaKXe xe [pr{Mer{eHHe
KBaHToBbrx texHonorrafi ,

Vueer AJII perxeHrtl 3aAarr, Ha-)^IHbrx r{
HHXeHepHbrx pactO'ron:
. HAXOAI4Tb AHAJII,ITI'IIIECKLIE PE.IICHId'I

3aAarr KBaHTouoft reo-puu;
. IPAKTI{IIECKI{ IIPI{MEHtrTb TE-

OpeTlIqecKI4e 3HaHITUI IIpu pelIeHI,II4
t[nsnuecxrx gaAarl;

. [poBoArrTb HayqHo-r,rccneA0-
BATEJIbCKI,IE II OItr,ITHO-

KoHcrpyKropcKr,re parpa6or-rlr B

c$epe Jra3epHbrx r{ KBaHloBbrx
rexnolorufi

Bra,ueer:
. MeTOAaMrr OpraHr{3arILlV V rrpeBel\eHl4fl

usrraepenufi H rrccJreAoBaHlrfi s o6racrlr
Jra-3eplrbrx r,r KBaHToBbIX rexHo-lrorr.rfi,
BKIIrOqa{ ruraHr,rpoBa-Hr.re, parpa6orry,
opraHll3a-Uruo r4 npoBeAeHlre r4cc.rreAo-

nanufi;
. HaBbIKaMr4 qpr4MeHeHl{r Ma-

TeMaTrrqecKofo a\napaTa EJIfl.
peIXeHITUI TIIIIIOBbIX ga.{aq rnaHr:OsOfi
MEXAHI{KI4.

Kontpolruue
Bonpocbr K

pefiruur-
KOHTpOJTK' r.r

npoueNylo.troE
ATT€CTAUI,I]4.

4. OEbEM r,I CTpyKTypA AI,ICUUIJTI,IHbI
Tpy4oeuroc:fb Ar{crlr{rrJrrrHbr cocraBJrfler 2 saqerHrx e,4rrnr,rrlhr. 72'aaca

Teprarr.rqecKrrft nJraH
A OOYTIEHUfl - OIIHAfl

Ne

nln
HaHveHosaHr.re rerrl u/lrlr,r pas4elon/reu

altcII[nnI{Hbt

oo
Eo
O

d

oq

a

Ro

KoHrarcrnar pa6ora o6yuaroulrorcr
c neaarofuqecKtn oa6orHurcou

F,Xvxoo

O

0op

(no (

@optvrsr

Kyu{ero KoHTponfl
ycneBaeMocr14,

va npoMex(yro'{Hofi
ATTECTAIIUI,l

euecmpau)
{
.o

o-
!?5
Fb
YNdo

-

o

OF

xrFrX*

oX!="::$* i-s-s ts; gd
$*

Bne4euue B reoprrrc norpeu-
nocreit

4 I 2 2 2 2 4

2 Mero4pr nor{cKa peureHr4ft He-

NI,IHEft TIbIX YPABHEHI{ft

4 2-5 4 4 4 o peit
Nsl

IUIIT-KOHTDOJIb

J l'Irepaqnonm;re MeroAbr pe![e-
Hr{r crlcreM JrrrHefiHbrx ame6pa-
rlqecrrrx voaBHeHr4ft

4 6-7 2 2 2 4

AT Anupoxcuruaqur OyHrqr,rfi 4 8-9 2 2 2 4



5 tlucreHnoe auQQepenqr,rpona-
IIHE

4 10-l r 2 2 2 I pei
Ns2

Tr4Hr-KOHTpOJTb

6 O6ururonennue araQQepenun-
AJIbHbIE VDABHEHH.'I

4 t2-t8 6 6 6 T2 peI
J\9:

rrrHf-KoHTpoJrb

Bcefo sa 3 ceuecrp: l8 18 36 3arl c oqenxofi
HaJryr.rue B Ar4orlr4rurrdHe KIVKP
I4rofo no Ar{crprrrJrrrHe l8 l8 36 3arl c ouenxofi

Co4epmarnue JreKIIuoHHbIx 3anflTrrir no Arrcq[[JrrrHe
Pas4en 1" BneAenue B reolpr4ro rrorperrrHocreft.
1) I'IcrouutrKvt v KJIaccu(bI4KarI[r norperrruocrefi pe3yJrbrara qlrcJreuHoro pegreH[r ga1Larrr4,,

llpIE6nraNeHHbre qucJla. A6cofforHas v orHocr{TeJrbuiur norpeuHocrr.r. florperunocrzr
apu$na:eruuecxrlx onepaqzft uartpu6ttuxenubrMt4 qucuaura.llorperrruoorb (fyHnquu. 

:

P[s4en 2" MeroAu rror{cKa perueuufi nenuuefiHrx ypanuenzfi.
2) flocrauonxa 3ararrkr. Ocnoeurre grarrbr pe[reHr,rs. MeroArr noxaruiaquu KopHef,

rranr"--i,''-^ -.-^ f\R-.^- inelnneftnoro ypaBgeHux. O6ycnoBleHHocrb sa$ar,L4 Bbrlu4sreH.ur KopEIr. I

) Meto4 rlpocrofi ure[tarrr4r4. feouerpr.ruecKar r.rJrnrocrparrlrr MeroAa rpooloft ureparlr4d,
Cxo4nrvrocrb MeroAa. Kpureprafi oKoHqaHur urepaqnft. O6ycnonneHHocrb n{etoaa npoctot'6

3) Meroa npocrofi ure[tarrvr4. feouerprauecKa.fl r,rJrnrocrparrlrr MeroAa rp
Cxo4nrvrocrb MeroAa. Kpurepufi oKoHqaHur urepaqnft. o6ycnonneHHocrb

r{Teparlr4r4,

----- --r----- rYtwrvAe uHvwrw+.
I{Tepaquu. Mero4 FluoroHa. Yclonue cxoArdMocrr{ MeroAa. Xputeplaft oKorilqaH1r_s
urepat\uir.

Pp:aen 3.'VnrepaguoHHble MeroAbI perrreHr{r crrcreM nunefinrur arre6paxvecKx.rx Jrpanneuufi.4) Meroa npcrofi lrreparlr4rrr, Mero,{ 3efi4ena.
urepaquft. Cxo4rauoclb MeroAa uocroft prr

Cracrervra c [oJroxrrreJrbHo onpeAeJreHHoft rvr

PAslen 4. AnnporcuMarlr.rrr Synxquft .

5) TlutepnoJrrlpoBaHlle (fyrrxqzft. IlocrauoBKa 3aAaqu LrHreplonrponaFrr.rr. I]Ipra6nraxeuHhre
(popiuynrr. Jlunefinax vHTepnolrrrlus.
ZHrepnonlqr,rounlrfi MHororIJreH Huorona.

Ppsaer 5. nlacleunoe az$SepeHrltrpoBaHr.re.
6) llocrauoBKa 3aAarrr4. (Doprraynu npz6nzN

nepnofi r{Hrepronrquounofi (popuyne Hrrorona u $opuyne Crzpnunra.
Phsaer 6. Ot 6rrrcHoBeHHbre az$ ft epeHrlkr anbHbre yp aBHeHr{s.
7) 3alal,a Konrz. lloctauonn a 3araclrl. Peruenrae 3araqr4 Kourra c rroMorrrb ro) 5aIaT a.Koilrt4. llocraHoBKa3a4al{v. Peruenrae 3al.aqr4 Ko[rra c rroMorrlbro $op]raymr Teftlop4,

Meto4lr P'ynre-Kyma. MeroArr c oqenxoft [orperrrHocrr.r Ha rrrafe. Oqeuxa norparurro.til
oAHolrafoBbx MeTo.uoB.

8) Koueuno-put3HocrHble NderoAbr. Merog HeorrpeAeneHHbrx rcoe(f(fIaIlreirto". Oqenra
lorpenrrocrr{ KoHeqnro-pa3HocrHbx MeroAoB. Oco6eunocru
ypanueuuft.

9) flpoc:tefirrrtre MeroAbr perreHldx rpaenoft 3araqv Ans o6rrKuoBeuHbrx az$$epenuraanrnrrl
ypanueHIafi, @yHr<qua fpzna ceroqnoft xpaenoft sa1Laqu. Peruenre npocrofiruefi npaenofi
cetoq.uoft ga4a';.v. 

i.

C og epxanne .rra6 oparopHbrx s auqrufi rro Ar{cqu[JrrrHe
Pd^:aen 1. I3ne4eHze B reopulo norperuHocreft.
1) Ilpu6,nuxeHHble qvcJra. A6coffotnas v orHocurerbHas rorpeturrocrx. llorperuuociia

apu(frte-ruqecKI4x ouepaqufi uanpu6tm)KeHHbrMr.r qucraMu. florperuuocrb Oj.uxuuu.
Pasler 2. Merolrr [otrcKa perueuufi nenuuefiHrx ypanueuzfi.
CoAepxaurae ua6oparopHbrx sa:asruir.
2) OrgeueHlle KopHeft HeruruefiHofo ypaBHeHr4r. Vroqnenze KopHfl nenrEnefin[fo ypaBHeHZs

MeroAOM upocroft I4TelpaII[lI. flporpauivrHa{ peanu3arlr.rfl MeroAa cpeAcrBaruil rsrrra C++ aMeroAOM upocroft LITelpaII[lI. flporpauivrHa{ peanu3arlr.rfl MeroAa cpeAcrBarvrfi ssrma C++ a

Vg. CLICTEM

Matlab.



4) Peruenne crrcreMhr nraHeftnrx anre6pau.recKr{x ypanHenr.rfi MeroAOM rr]
Moro/{efi l}efilenr. flpeo6pa:oBaHr{e crcreMbr K Br{Ay, y.uo6nonay 4u.a
Haqiubuo r o upu 6nuNeH r4fl . flp orpanrrra Hafl p e alru3ar\trs. MeroAoB
Matlab.

Piasaen 4. Annpor< cnMarJvrfl, rpynrcqrEft .

Co,qepNauue ua6oparopHr,rx sausrufi .
5) flocrpoeurre HHrepno,rttqlzoHHoro rroJrr,rHoMa JJlarpanNa. Brr.rucreHr4e r{oeoQraqueHToB

rIoJII4lFIoMa. llporpauvrnax peaJII43aII[r aJrropraTMa Bbrqr{cJreHr4r uolun{rvra Jlarpaukh
cpeAcrBaM:[ gsrrKa C++. : r'' ;.<t

13brKa

[Teparlr4r,r ?r

Bu6op
C++ ra

npocrofi

Pp:4en 5 " 
t{rac:rennoe 4uQ$epeHuupoBaHr.re.

Co4epxanue la6oparopHr,rx saHsu,rfi .

6) flpu6ruxeHHoe An(f(repeuqupoBaHlle Ha ocHoBe nepnoft r4Hreprronrqnorinofi rfopnayru
Hrrorona u (fopnryrm,r Crupnuura. flpo parvrna:CIas, peaJrr4sa\vs. anropurila sHqprcreHu't
npoll3uoAHoft cpe4crniuuu sgrrra C++. ' )f)

PasAer 6" C)6nrnoBeHHbre 4ra(f(fepeHrlrraJrbHbre ypaBHeHkrfl. .)

Cb4epNauue ua6oparopHr,rx zanxtuil.
7) Pernenne sallavpr KouIu c rloMorrlrro $opruynrr Tefinopa. Mero4rr Pynre-Kyrra,

flporparurrnHaflpeurprgallplg Mero.{oB cpeAc--q\r,, dotrvo /i'-L-L -, rr^+r ^Lvlqryr rYrvrvAvu vyvAv

8) Koneuno-p€t3HocrHbre MeroAbr 14 Mer
[ofpemHooTr4 r4 rrpofpaM:MHar peurv3arJnfl

9) Peureurze rpaenoft saAarilr 1rrfl o6
flporlrarurvrnas. peuwrsa.qprfl arrropurMa pem

5. OUEIIOqIIbIE CPEIICTB A I.JIfl TEKyIIIEIO KOHTPOJIfl yCrrEBAEMOCTr,t,
TIPoME)ItyroqHofr .q.rrncrArII4I,I tto I,ITOr'AM ocBoEHtrfl,{I,ICUu[JItIHbI
N YIIEETTO-ME TOAI4qE CKOE OEECTEIIEHI{E CAMO CT' O-'ITEJIrHOfi PAE oTbI

cTyAEHTOB

5. 1. Temy urr,rft rconrpoJrb ycrreBaeMocrr.r
Ilpunrepurrfi nepeveub BotrpocoB rc pefiurur-nourpolro I{b1

1. Haiiru abconroruyro A r,r otrocureJrbuyro d uorpemuocrr4 qr{cJra a, rrMero
BepHqre qu(ppr,r.

1,&:0,2387; 6. a:0,374:
21a= 3,751; 7. a=20,43;
3l a: 7I,445; 8. a:0,0384:
4. a: 2,3445; 9, a: 12,688';
5l a: 8,345; 10. a: 43,873.

2. Orpe.nurb KopHLI ypaBHeHI,Is aHuwrrvrrrecKr.r ta yrorrHr{Tb oAr{H rr3 HHX
orpe3Ka [o[oJraM c roquocrbxl 21o 0,01.

1. x si.n x : 0.25
2. tg (0/5Bx + 0.1) : x2

3. .J x co.K (0.387x) : 0

4, x3 3x2 + 6x + 3 : 0
5. x3 6x - B : 0
6. x3 3x2 + 9x I - 0

3. orAenurE, KopHr.r )4)aBHeuv.f, rpa([zvecrr4 r.r yrorrHr4Tb oArlu r{3 Ht4x
r4Tepagm.r c lorrHocrbro lo 0,01. YeroAoM

;l l,Jli



1. 3x cos x 1 -= 0

2. x + fg x: 0.5
3. x2 t-4sinx:0
4. x3 3><2 + I2x 9 - 0

5. x3 J- 3x + 1 - 0

6. x3 3x2 + 6x +. 3 - 0
4. Ot4enrzrr; KopHr{ ypaBHeH}rfl aHalr4Tr4rrecKr4 rr yrorrHr{Tb oArlH

rorrHpcrbro ao 0,001.
1. tg (0.3x + 0.4) = >(2

2.otgx x/3:0
3. x2 + 4sin x : 0

I2x-72:0
6:0

4. t3 2x +4
5. x3 3x2. +
6. >t3

Ilpuu epnrrfi uepe.renb Borrpoco B rc pefi runr-nonrpolro I{b2
6. Peruurr cr4creMy nuHefirrrx ypannenzfi MeroAoM npocroft 

"tepuq"" " 
to

x2 : O.45xr 0.23x2 + 0. O6x:
x3 : 0.26xt + 0.34x2 0.11x:
x4 0. O5xr 0.26x2 + 0.34xs O.I2xq L.Lj

(. Perunrr crcreMy nuueiiusrx ypanneuzft MeroAoM 3eftAens c roqHocrbxl 0.01
X1 '= 0.32xt 0.18x2 + 0.02x: + O.2Lxq + 1.93
x2 := 0. 34xr 0. OSxz + 0. 17xs O. lgxq + L.42
x3 : 0.16xr + 0.34x2 + 0.15x: O.31xa 0.42
x4 0.L2xt 0.26x2 0.08x: + O.25xs + 0. 83

1, Hafiru upu6ruxeuHorr 3uaqeurze (lynxqulr rpr4 AaHHoM 3uarreHr.rr4 aprw
EHTeplrorrrluoHHoro MHoroqJreHa Jlarpauxa, ecrrr4 (pyHxqr,rx sara'Fra: 1) n pan
ra6r4qrr 2) n nepannoorcrorrrlrlrx y3Jrax ra6nuqrr.

Ta6.nzu,a 1.

No BaprzaHTa

+4x

I43 nrrzx ruefloaou Huorona c

;'i1'.1 rlO. BB
I n r^1- V.OZ

0,01

c noMotubrc)

x y3nax

0.43
0.48
n q6

0 .62
0.70

a6nrz':Ja 2

1.63597
r .7 32at 4
1.876€t6
2.u5545
2.2294,6

0 .102
0 .5r2
0.645
0.738
0.606

IT'

0. 08
U.IZ
0.17
v.zJ
0.30

No BaprraHra

1 .0237 6
1.09590
r.r4125
L.ZL+65
1.30120
L.4097 6

Q.IO2
O.IL4
0.L25
0 .203
0. 154
n t??



Ta6.nzqa 3

n ^rV. J-,

0.41
0 .41
0.51
0.56
0 .64

Ta6nzqa 4

2.13957
2.300130
1.96864
r .7 81',7 6

1.59502
1.343:t0

No Bap%aHTa

0 .526
0.453
0 .482
0. 552
0.436
0 .602

No Bapr4aHra

0.41 2.574_LB 1 0.616
0 .46 2 .325'.13 o . 47 B

0.52t 2.09336 0.665
0. 60 1.86203 I 0. s73
0.65 r.149t26 0.673
0 .12 t.62098 o. 517

8. I4cucxr*ys repBylo I,IJII4 Bropyro r{HreprroJrrrlkroHHyro (fopnayny Huordrra,
3narrgHr,rs (pynmr1uv rrprd AaHH]brx 3narrenr.rf,x apryMeHTa.

r o,wJ LvLL\c7 J_

No Bapr4aHTa

BbIqI,ICJII,ITI,

1.375
1.380
1.385
1. 390
1. 395
1.400

5 .04192
5.I1144
5 .3201_6
5470695
5629686
5.19188

1.3832
r.3926
L.3862
1 ?O?.4
L. JJJA

1" 3866
r .39 45

6nwua 2,fa

No BaprzaHTa

0.115
v. tzl)
0.125
0. 130
0. r_35
0.140

Ta6nmu,a 3

B . 6512t.9
B .2932t.9
1 . 9582t 9
1 .648t)3
1 .362:\5
7 .0961.3

0.L264
0 . 1315
0.1232
0.1334
0.1285
0.1176

1.150
1. 155

6.6162:9
6.39989

0.1521
0 . 1611

No Bapr4aHTa



1 . 1(i0
1.165
1.170
1.175

f cr\JJIyII+d

6.19658
6. 00551
5.82558
5.655133

d 4 a a^u. _Loroz

0.1542
0.1625
0.1548

No Bapr4aHTa

0.180
0.185
0.190
0.195
0.200
0.20ri

- -1 - A 
^V. V!J-f,J

5.46693
5.32634
5.19304
5 .06649
4 .946'.19

n a 6-nU.IOJO

0.1875
0.]-944
0 .L97 6

0.2038
0.1057

Ilpunaepnrrft nqpe.renb BorrpocoB n peftruur-xoHrpolro .l&3
1. C norvrolrlblo I4HTepr[orsIIroHHbx (bopMyr Huoroua ufayccanaftru suav$urae nepnofi u

'irra nnnrronnBTOpoft UpOr{3BOAHbD( rrpr{ AarrHbx 3HarreHu[x

xl,y

rv - 3,526
2,6 3,79i,2

2,8 3,94.5

3,0 4,043
3,2 4,1A4
3,4 4,155

2. C rnoruolqblo LIHreprrontqrloHHqlr (bopMyn CrupnzHra 14 Beccen-f, Haftrusulueuue 4epBoft
z nrQpofi rpoI,I3BoAHbx npl4 IaHHbx 3HaqeHkr.flx apryMeHTa AJr.r (byHKrlrrlr,3ailaHrroi4 ;e;;;;;

3,6
3,8
4,0 4,507
4,2 4,775
4,4 5,159
4,6 5,693

3. ,{ano 4u(p(feperulr{urrrbHoe ypaBHeHr.re Broporo ropsAKa BvAa Fh/,y',y")=g
c HaqarbublMrr ycrroBr4flMu y(ro):yo u y'(x)=yL.

,{nx 4anuoro guQ$epeH{rz}nbHoro ypaBHeHnfl:r'aflr'ttrpeureHr.re y=y(x), yadnnernopfforqee
3aAar{HoMy Haqa[bHoMy ycnor]Hro, B Br4Ae:

a) eHlrr B crenenHoft px4;
6) ta6rrutly upu6nuNeHHbrx sHauedurfi perreHr{t

cl4crqMbl Bofo noptAKa, coorBercrByrcrqpfi 3aAaHHoMy
ypaBrleHr4

Bce srrqvclre:uvls. [poI4r3EorLITb c oKpyrJreHr.reM Ao rrrroro Aecsrr4qHoro snar{a. Pesylrrarr,r,
uolyfreunrre B rryFrKTax a) u 6i.), cpaBHr{Tb.

4,222
4,331

4,0 4,507
4,2 4,775



L yo.-5y'+4y=0, y(0)=0, y'(0)=t.

2. y" +2y' + y =9, l(0)= O, y'(0)=2.

3. y" -6y'-7y=0, y(0)=t, y'(0)=t.

4. y" +7y'-8y=9, y(0)=0, y'(0)=0.

5. y"'-70y' +25y=g, l(0)=:, y'(0)=0.

6. yn -5y'+6y=0, y(0)=2, l'(g)=t.
7. y' +5y'+6y=0, y(0)=0, l'(0)=t.
8. y"'-6y'+5y=0, y(0)=2, y'(0)=2.

9. y''+4y'+3y=0, /0)=0, y'(0)=t.
l}.y' y'(O)=t.

5.2. Ilponre)KyrorrHas a M ocBoeHrrfl AncrlurrJrnHnr (:augr c oqeurcofi).

1 . Knaccr,r$ vnar\Lrfr. rorp(
quclra. A6conrorna.f, u orHo clzrreJrbHag rrorpe

2. florpemHocrr{ apu(f rrlerzuecKprx orep
3. Mero.qrr [orrcKa pemrenuft nelzneftu

loKalr43aquu rcopuefi neur.rneft noro ypaBneHr4fl .

!. Lhepa\r4oHHoe yroqrrenre xopueft uen
r o uogav (u ero,I A r,rxorovruu). Kpurcpufi oKoHtraHr,rfl Lrr ep a\pfir.

5. Mero.q upocrofi LIT'epaIIpII4. CxoAurraocrr Me'roAa. Kpratepnfi oKorrqa+rrzs raropaquft.
O6yclonneHHocrb MeroAa npo croft krrepa\ukr.

6. Merol lFluorona peIrIeHV{ nenzneftuoro ypaBHen[s. VcnoBue cxoAr4rvrocrH. I(prErepufi
oKoHFraHrr{ nrepaqufi . MeroA ceKyrrlr4x.

7,. I4tepagt4oHHble Meror{bl perrenllt crrcreM urnefturx anre6pauvecKrtx ypailnenuft, Merozt
upocfofi wtepal.;,w. Cxo4auoctr MeroAa npocrofi vrepar\r4v. Auocrepu(rpnax oqesrzr
nolpprxHocrx,r.

8. Merog 3eft4enr. I4repaqzoHHue (poprrayJrbr MeroAa. Vcuonrae oxo4urraofrra. Kpurepraft
oroniranus urepaqzft.

2. MeroA rnocneAoBarernrnofi nepxneft peJraKcarluu. ZrepaqraoHnue So$uynrr MeroAur
pera*caqufi. Mo4ra(fuKarJtrpr MeroAa penarcaqvft. .'i

10. ZurennolrzpoBaHl{e Syurquff. flocranonra 3ana'rtu r,rHrepnoJrr,rpoBi}H}rr. flpu6nuNeHubr.e)
$opniynu. Iluueiruas r{HTeploJrjrrlrltr. : 'I

11. Koueqnrre pa3Hocrr. Zurepuorrqprouuufi MHoroqJreH Huorona" IrlurbpnonsuuoHHas
(fopmyna faycca. ^ 

I

\2. LIlrne>pnontllt4rl KaHoHI4secKLIM noJII4HoMoM. I4nrepuonrquonsrrft nonzriou Jlarpaurxa
Brrqrtcnenue rcos(f(fl{Ill4eHroB rroJrr.rHoMa. Oqeura norperrrHocrr4 r{Hrepronxu,uorfuoft (fopnaynrrr
JIarphnNa.

13. O6paruoe lrHTeproJrlrpoBaur.re. Haxox4enve r<opnefi ypaBHeHr4s
14 HTepn O Jrr.rp o lB aH r4 fl .

o6paruorcr

\4. rlllclenuroe au(f(!epeullkIpoBaHI4e. (Doprvryrsr npr.r6ruaxeHHoro aurps{penqurponaHrzr.,
ocHoFaHHbIe EIa re)pBoft unrepn<lrsqnonuoft froprvry"rre Htrorona u (fopuyne Crr.rpnuirra li

ll 5 . (D oprrrynu qncneHHo ro rua(p (f epeHrlr.rpoB aHn fl lurfl. paBHo orcro.rrulux roqeK.
[6. O6r'xnoBeHHbIe au([r(feperull4arlbnble ypaBHeHr{.r.3a1a\a Koruu. Perueuue baaaqu Rouru$

11sN{6irltrc (poprvrylrr Teftnopa.
l]7. Meto4sr P'yure-K;"rT a." Oqeura norperrruocrr.r oAr{ouraroBbrx MeroroB, i
ll8. Koueuno-pa3HocrHble MeroAbr. Mero4 HeorrpeAeneHHbrx roe(!(pvqralnron. OueHxa

rrofp9rrrHocTr,r KoHerrHo-pa3HooTHbx MeTOAOB.

n9. flpocreintue MeroAbr perreHr,rr rpaenoft
ypanneunft.

20. <DyHKrIux lpuua cero.lHoft r<paenofi s
3AIiAqr'I.



2I. floc:ranonra KpaeBE,rx 3a[as, Ars rzuefinoft czcreMbr [epBoro nop.r4fca. Amoputr,rnr
perlr r4creM ypanneunft nepBoro [opsAKa.

a6ora o6yuarorqerocn.
cryAeHToB rro Allcqrzrrnuue <<9ucJreHHbre Mero.ubr) nkruo.raer n ce6;r

cJleAyroque Br4Abr AeflTeJIbHO(tTlA :

f ) npopa6orry yve6uoro Marepl4aJla rlo KoHcrreKrarvr, y.re6noft u uayruofi nuteparype, B ToM
tOTpeHHbIM Ha ayALITOpHbx 3aHfTLIf,x;
.TOpHbIM sa]f.flTvIflMl) tpe6yrorqyro coBMecTHoro nruorineHr{fl MaJrbrMu
puBaeMbrx Ha JreKrlr4{x BonpocoB;

]) noarc,roBl(y rro Bcerd BuraM KoHTpoJIbHbrx Mepolpunrnit, B ToNr urac4e K TeKyrIeMy
KoHTpo Jrro sHaHufir u rrp oMexyroqHofi arr ecr a\vv

Bon uoft pa6orbr cryAeH'roB

1. llponpauuupoBaHlle I Ke C++. TlnrerpupoBarrHbre naxemr ''rr"

MathCAD 6.0+ u Maple V Rz HaJrbHbre Bo3MoxHocrr4 rraKeroB, Baxcseftruue

BepHr,rx sub.raqzx utl$p.

Oqerrra [orperrruo crr,r ]r ycKopeHrre cxoArrMocrrr.
q . OnrrErrar,rsaqr{f, cKopoc;rrr cxoAr.rMocrr{ }rrepaqr{oHr{bx rrpoqeccoB. Mer:oA
|0. I,IrepaqnoHHbre MeroAbl c vcrroJrb3oBaHzeM cneKTpaJrbHo-sKBzBaJre[rrlrbrx
11. llorptlnrHocrb npra6rurN:eHHofo pemeHt,rtr cr4creMbr ypanuenuft u o6yc,noueHHocrb Marprlu,

{ 2. Izlurepno Jrr4poBaHV e. Jtlpz6maxeHHbre (f opnaynu.

!3. I4lrrepnoJIsIII4oHHbIft.vrnoroqnen Hrrorona. florpeurHocrb MHororrJren:a Hrrolroua. 
,

14. Znrepnonrqraonnrrii MHoroqJreH Sprrrzra. Cxo4raruocrr lattrepnonxqurl. Henzueftualr
r,HTepnontruur, -i

| 5 . Zurepn o r: flrJufl. curafi Halara. MnorouHpHas uHTeprronrqur.
16. Cpe2pIerna4parl{qHoe nprz6maxenue. Tlupreituas anIrpoKcrlMallz,s.. Mero.[ naunaeHrlrui:

rna4paro n. Flennueft n&f, arrrrp e6s vMar1r4fl.

17. rlzcnennoe 4z(p$epeHlll{poBauue. lloruHoMr4aJrbubre $oprvrynu. MeroA Pyule-Ponr6epra.
18.

19' . oopuyrin rpaneqnft,
20. BaAparyphrx (foprrayn.
Zl. HeHl4{.3alLa'aaKorur,r.

J2.Mero,4br perreHr4r: MeroA llur<apa; MeroA MaJroro rapaMerpa; MeroA A4arvrc4.

J3. Kpaenrre 3a"qarrv. PasHocrHrrft ueroA. MeroA f'a.neprraua.
24. Meloabl perrreHl{s ypanueHI4.tr B rlacrHbrx nporr3BoAH x. Ocnonnrre noHsruq reopwr

uero,fia ceTor(. AunpoxcHrraarlur flpocTeft [rux ruuep6olzqecKr{x galla'c'.

15. ParHocrHbro cXoMbr AJrs oAnoMepuoro napa6oJrr4qecKoro ypaBHeHr4r.
2, 6 . P azuo crHu ur arrrrp oKcr4 M arlr{.fl 9 JrJrr4 rrruqe cKr.rx yp aBH ertuit.
27, Merc,qbr p errreHr,rr cero rrubrx g JrJrlrrrrr,rqe cKr{x yp atsH enzft .

'BJIgIOTC'IB paMKax

oreparopbr

?. llorperrruocrz nrr.rflcneHrafi. Onpe4eneuze KoJrrrqecrBa
llortrieuruocrlr anle6parqecKrrx onepaqr.rft . llpanula oKpyrneHr{r.

3. llp.auar 3aqaqareopul{,r norpeunrocrefi .

{. O6patn as. saplavLa reopulr uorpeurHocrefi .

$. florpeurHocrb oKpyrJreHr4irn sanucs qrceJr n 3BM.



AI{crrilIIIJII4Hrr. B xo4e caMocrr]trelsuofi pa6orrr cryAeHTbr Aonxcrrbr rro3uaKoMr4Tbc.f, c coAepxagr.reM
coorBercrByroulrx pecypcoB, rrMeroqlrM orHorue il{e K paccMarpr.rBaeMblu Ha nexqli,sx BorrpocaM, K

Arrfl caMocrotrrelrsoft pa6olrr. llpu groM
e pr qacrltqHo peaJrv3oBaru rpuqJnepu, AaHHbre r]

[) p.il.s. [poBeAeHr4r arlecrarlr{r4 ypoBHr{
c(popuuponaHHocrrl xounereHqlaft o6yrarorquxca ro ArlcrlrrrrJrr4r{e o(fopur fle\cfl. or4olrunrryr
AOKWoHTOM.

6. YqEBHO.MET OIITIqE CKOE I,I I4HOOPMIAIII4OHH OE OEE CTIEIIEHI4E
AIICUUIIJII,IHbI

Comptrterworld Poccul, .[SSN: | 560-5213.
Mup J|IK, ISSN: 023 5 -'.3520.
6.3. llnrepHer-pecypcbr
The LaTeX Proj ect I I P ex<nrtn Aocryra : https : //www. latex-proi qct. ore/
3B C <YnuBepcr{rercK as 6n6 nuorera onnaft y> - http : I lbiblioclub. ru/
Suerrpouu as 6u6 tuorera: http ://www.twirpx.corn

6. 1. KHuroo6ecue.rerrHocrb
flanueuonaHrre Jrr,rreparypbr: aB'rop, Ha3BaHr,re, Bvlu3ftaHvfl, rtAareJlbcrBo fon

vrcAaHu

fl

K tI4fOOFECIIEq
EHHOCTb
Harufiue s

sneKrpoHHoM'
rcararore 3EC

OuroeHaq Jrureparypa
l. flppytuon, y, f. II33 r{nclennrre MeroAbr:yue6Hur r{ rlpaxrraKyM Arrf,
araAbN,rr.recrolo 6arananpuara lY.I.. llu pyrr.lon [u ru.] ; no[ peA. V. f. llupyrr,rona,

- 5ie raa4., nepepa6. r.r Aon. - M' : HsAaremcrro IOpafir,20lj. 
- 421 c. 

-Cepdq : Eara-nanp. Ara4eullqecr<raft rypc. ISBN 978-5-534-03141-6

2017 htl
y.l
56

ls://www.elibrar: r,

r/item.asp?id:30
1351

2. cyxapen, A. r'. 9ucnenHbre MeroArbr onrr4Mr{3arlrru : yve6nvrr rr npaKrr{KyM AJrt
aKaAeMr{qecKolo 6arzuranpuara I A.I-. Cyxapen, A. B. Trryoxon, B. B. Oe4opon. 

-3-e dpl., ucnp. u Aor. - M. : HgAarenncrno IOpafir,2019. - 367 c. - 
(Cepux :

Ear4ranp. Arqqeur.rqecruft xypc). ISBN 97 8-5 -53 4-04449-2

2019 ht1

y,l
.A

rs://www.elibrar
:/item.asp?id:41
i950

3. Bgponuona, H[. B. llucnennrre MetoAbr B nporpaMMrrpo-BaHlrr{ ; Vqe6Hoe
noco6rae lns CIIO / H. B. Bopouqora, T. H. Eropyrurr.trra, ,{, V. AryllLuu. -
Cap4ron : Ilporpo6paso-BaHue; Afi ffta 3p Me4raa, 2019. - 125 c. - ISBN
97 85 448607 6t 5.9785448 8 027 82.

2019 hili
Iy,r

731

rs://www.elibrar
tlitem.asp?id:44
t599

4. OJ,rerun, IL II. Bneaeurae B qrrcJreHnbre MeroAbr lVLil. Onerr,rn, l[. A,
Kpaqnopyurcuft..- Hosocu6upcr : Honout-6npcnufi rocyAapcrseHHbrfi rexnrqecrnfi
yHruepcnrer, 2018. - 1 15 c. - ISBN 9785778236325.

2018 htq

Y.rl

78)

rs://www.elibrar :

r/item.asp?id:3 5:,

t038 I ' ',\

,{ololHurelbHar Jr HTeparypa
l. 3alusnar, B" E. rlucnenHbre Meroltbr. Oqroslr Hayrrrrbrx srr.{ucreHr,rft:Vqe6nI,r
lI npAKTr.rKyM /.B. E. 3annslrrsx. -2-e rr3A., [ep. u Aon. - Mocxsa : Zs4arelrcrno
IOpa[r, 2018. -- 356 c. - (Earanaap. Axageurauecxlrft rypc). - ISBN
97851534027143.

2018 rs://www.elibrar
r/item.asp?id:37

2. C$apen, A. f. VucnesHbre Mero.ur,r orrrrlMv3arlr{u : Y.re6Hnr u nparrurynal A
I- Cyxapen, A.. Et. Tmraoxon, B. B. (De4opor. - 3-e ras4., ucnp. lrAon. - Mocrsa :

ZsAa-renrcrBo IOpafir, 2017. -367 c. - (Earananp. AxaAerrara-.recrlrfi rypc). -
ISBN 9785534044492.

2017 htrl
I

y,a
\'t

ls://www.elibrar
/item.asp?id=30
1757

3. KysuHa, B. E. BrrqucJrlrreJrbHaf, MareMarr{Ka : Jla6oparopurrfi lparrr.rxyu 4n.a
HanpeBneHrlrrr rroAroroBKr,r 09.03.0r1 "llur[opuaquoHHbre cr4creMbr u rexuororr,rz" /
B. B] KysuHa, A. H. Kouen. - lleHsa : lleHgeucrrafi rocyAapcrBenrmrft yuunepcurer
apxulrerrypu lr crpor{reJrbcrsa,2016. - 124 c.

2016 hrl
y.l
I'

rs://www.elibrar
r/item.asp?id:32
t732

6.2. IlepHogrrrecKue vr31alalafl

l. Becrnur KoMfrbrorepHrtrx u uu(foprraarlr4oHHbx rexHoJroruft, ISSN: l9l0-720



7. МАТЕРИАЛЪНО_ТЕХЦИЧЕСКОЕ ОБЕСПЕЧЕНИЕ ДИСЦИПЛИНЫ
, ДлЯ реЕlлизацИи данной дисциплины имеются специальные помещ ания дляпров9дения

занятий лекциOннОго типа, лабораторньж занятий, текущего контроля и промежуточной
аттестациИ, а также помещенИя длЯ сап4остоятельной работы.

Лабораторные занятия проводятся в компьютерном классе (100-3, l22б-з,511б-з или
аналогичной аулитории в зависимости от сетки расписания).

Перечень исtIользуемого лицензионного программного обеспечения:
1) MS Word;
2) Visual Studio;

Рабочую программу составил
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