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l. I{e"rru [r 3aAaqrr ocBoeHr,rfl Arrcqn[Jrr,rHbr

Kypc <Apxurerrypa 3BM> ornocurcs K Arrcrlr4rrJrriHe, Koroparr 3zlr;ra,DrButror ocnory nonmrraalrr
(bynKufiognposasr4r, oprarrff3arlfifi cyrqecrByroqlrx gneKTpoHHbD( BhFrr,rcJlrrreJrlgbD( MitrrrnH pa3Horo rdacca u
Ha3HaqeHIrJ{, a rax }ce onpe4enennoft .racru nepr,r([epufiuoro o6opy4oBaHr4.s, rroar. roqaeMoro K

BbrrmcJrrlrrenluoft texnrrr,r,
I{ennru ocBoer rfi .uucrlftnllrrur (nao,4ynx) <Apxurenrypa 3BM> rerrrorcr:

- $oplruporanue y 6yayunr cneqr{aJrncroB ocuoBrrLrx npe4crarnenrft n o6nac,N npnnqlmon

Syrrl1uornaponanwr BEFMcJTT{TeJrbrrED( cr,rcreM ;

- IIoJIyqeHl4e ocHoBHbrx HilBEIKoB no npoeKT4poBaHlIrc u MoaeJ]rrpoBaxr4lo y3IoB gIeKTpoHHbrx

BEIIIIICJII4 TEJIb H6D( MAIIMH;

- $oplrruporarule HaBEIKoB no s(f $errlnnoMy Earmcaumo [porpaMM rnr Mr,rKporrpoqeccopoB rr
Mr4KpOKOr{',rpoJrjrepoB.

3a,qaqavz ,qlrcIII4nJIriHBI sBr.srorcr uprao6perenr,re cryAeHTaMr.{ Teoperr.rqecKfix snanrafi no 3BM,
clrcreMaM, LI [parffrqecrrrx HaBbrKoB pa6orrr no ficcneAoBzrur{ro qpoqeccoB (f yrrcqr.roruponanux 3BM,
I,I3)ryeHI4o Bo3Molc{ocTefi Texl{I4r{ecKr4x cpeAcTB, TeopetuqecKr,rx I,I npaxTl,IqecKr,rx ocHoB cTpyKTypHorO u
apxr,rreKTypuoro nocrpoeur4r KoHrpernlu< o6pasrlor r(oMnbrorepoB ri cucreM.

2. Mecro qrcqurrJraffbr a crpylctype OfIOI

,{ucqran:urna <Apxzr:er<rypa 3BM) orHocr.rrcs K 6a:onoft qacrr (81.0.13) 6nora 4rncrgEnrmn (uo4ynefi)
noAroroBKLI cryAeHroB rlo HarrpalJrer{uto 2.09.03.04 - <IlporpalrrrrnaJr riHxeuepr{fi> r ocnosuofi
npoQeccr,rona.,rrnoft o6pa:orare.mnoft nporpavnrr no npo(f nmo fio.qroroBni <Pa:pa6o,nca rporpar\,rMHo-
un(bopvaq[oHHbD( c H creM).

firr ocnoenrax AI4crIuIrJrIrEbr <Apxurercypa 3BM> cryaenrrr rrcnoJrl3yror 3uar 4rr, )rMenr,rr, HaBbrKtr,

cnoco6rr AetreJrruocrlr r,r ycraxoBKr,r, ory/rreHHbre rz c$oplrraponanHbre B xoAe r.r3yqegr,rt ,qncqtrfinr,lE
<<Ocnos6l nporpaMMr,rpoBtlnlit>, <Marelr,rarr.rvecKuur Jroruma u reopfir anfoprrrMoB> n rrrKoJrlnofi 4ncqr.rrumnrr
<Lln([opuarzra ra ZKT>.

I4syrenrae grzcqr,rnnraurr <<Apxr,rrercrlpa 3BM) {BJrrerc{ 6a:oft ans 4anrueftnrero ocBoeHar cryAeHTaMIr

.4[rcqu[nru{ <flepr,r1|epr.rftnrre ycrpoftcrea 3BM>, <Mzrpofipoqeccoprlre cracreMbD, (Mam}r{Ho-3aBr4cr.nrrre

s3blla4 npOrpaIvfMIIpOBaI{[tD.

3. Tpe6otaunlr K p$yJrbraraM ocBoeulrs A[cqrrnJrrrrrBr

I'Igyqenrae AucqunJrlzHbl rrtmpaBJreno ra Qopur,rpoBarrrie KoMrrereHqzfi, nprne4eirnrx r T a6ru,rqe nrzxe:

Kareroprrfl
(rpynna)

KOMTIETEHUI,Ifi

Kon rr HaHMeHoBaHHe

Koa rr HarrMeHoBaHr{e rrHAr{Karopa

AO CTr,rXeHHfl yHrrB ep C aJrb HO fi KOM rr eTeHrIr{H

VruueepcilnbHwe KownemeHUuu u uHduKumopbt ux docmu)rceHun
CrzcreuHoe 14

KpuTr,rqecKoe

MbIIIUIEHPIE YK-1. Cnoco6eu ocyqecrBrrrrb
rror{cK, Kpr4TprqecKr{ft aHaJrH3 kT

cprHTe3 r4HoopMarJvrkr, [pr4MeHqTb

cr4cTeMHbrfi rroAxoA trrrfl. pe[reHr4.rr

frocTaBJreHHbrx 3aAaq

WA yK-1.1. 3uaer rplrHrllrrrbr c6opa, or6opa kr

o6o6uenrrfl r4H$opMauun

Vtr yK-1.2. Vueer coorHocr{rb pa3HopoAHbre

flBJreHr4fl Vr CrrcTeMaTlr3r{poBaTb Lrx B paMKax

us6pannrrx BuAoB rpoQeccr{oHirnbHofi.

AeflTeJrbHocTI{.

tr44 vrc-r.3. Irlueer rpaKTrar{ecKrrfi orrbrr pa6orrr c

uH$opnraUuoHHbrMpl racrorrHuKaMllt, orIbIT

H ayr{Ho f o IIo pI cKa, co 3AaH LIg. ]Ha]g]{lHbIX TeKcTO B

O 6ns amenb HHe np o Q eccuov &nbHw e KoMn emeHuuu a uHd uKamop bt ux d o cmu)rceH an
llporpauMHoe

o6ecue.reHr4e

IIK-4 BlaAenue HaBbrKaMrr

I4CrrOJrb3OBaHprfl OrrepalluoHHblx

CI{CTEM" CETEBbIX TEXHOJIO|I{fi.

IIK-4. 1. 3Haer MeroAbr SopvranbHbrx
c rr eUla S uKarIHft r{ clr creMbr yrrp aBJr eHprfl 6 asarvm

.4AHHbIX



cpeAcrB paspa6orKr4

rrporpaMMHoro r,rHrep$eitca,

rlpprMeHeF{krs. r3brKoB kr MeroAoB

$opnrzurbHbrx cueqn$uraqufi,
cprcreM yrrpaBneHrar 6asavn

AAHHbIX

IIK-4 .2. Yivreer rpr.rMeHrrb coBpeMeHHbre

cpeAcTBa n .rr3blKpr rrpofpaMMPrpoBaHHfl

IIK-4.3. ?Iueer HaBbrKLr ucnoJrb3oBaHlrfl

o[eparl[oHHbrx cPrcreM

4. Crpyrrypa u coAepxanue Atrcrlr,rrrJrtrrrbr

4.7. Pacnpeduenue mpydourtxocmu e s.eJqacox no eudom aydumopnofr u ctrJnocmoamananofi paflomtt
cmydenmoo no ceMecmpam

4.2. PacnpedeJteHue 6udo6 yqedHoil padomw u ux mpydoerlKocmu no pasdenon ducqunnuHbt

4.3. Te*tamuqecKurt nJtaH no nudilM yqedHort denmenuHocmu

Cenrecrp

KonuqecrBo rracoB
(Dopnra

prTofoBoro

KOHTpOnS

Tpy.uoeun

ocrb,

s.e./.racrr

B rou qprcJre

Ay4uropHbrx Caruocr.

Pa6omtBcero JIeruufi JIa6. pa6. Ilpaxru'r.3aH.

ry 3/108 54 18 36 54
3a.rer c

oueHKoft

V 41t44 72 36 36 36
SxsaNaeH

36

Llroro: 7 t252 L26 54 72 90 36

J\{b

pa3-

AeJra

HauvrenoBaHr.re pa3AeJroB

Koru.recrBo rracoB

Bcero

AyluropHan
pa6ora

BneayA.

pa6ora
(CP)JI n3 JIP

I
B e eA e Hu e . IrI cr o p krfl vr r e HA e H rI vrvr p asBkrrkr fl
BbMprcJll{relsnofi TexHIrKr{

24 4 6 I4

2
JlorraqecKpre ocHoBbr 3B M. OcHoeHsre SyHrrlproHarrbHbre
3JreMeHrrr 3BM 84 T4 30 40

a
J llprEHrlrarrbr rrocrpoeHprs n apxprreKrypa 3BM 44 10 12 12

4 MurporoHTponnep KaK Mr{KpoMoAenb 3BM 52 T4 16 10

5 OpraHras uJkrs. rraMflTH 3BM. l4 4 2 4

6 ,{onroepeMeHHbre 3aloMr4uarorqr{e ycrpofi crBa. L4 4 2 4

7 OpraHras aTJkrs. BBoAa-BbrBoAa .qaHHbrx. 20 4 4 6

llroro: 252 54 72 tL2

Jfexqau

Nb

nln

Hovrep

pa3AeJra

AHCTIUil

JIIIHbI

06rena
IIACOB Tenaa JreKrIHr,r

V.re6Ho-

HAfJIflAHbIE

noco6r.rq

5 CEMECTP
B n e4eHu e. Llcrop vrfl. w reHAeHq LM p a3r;:aT[rs BbrrryrcJrr{TeJrru ofi TexHr{KH

I 1 2
Bne4eune.Irlcropvrs.wreHAeHrlvrprpa3Bvrru.rrBbrqr4cJrr,rreJmnofi

TexHlIKpI. O cn o nHble orarlbl p a3 B HTr4r BbIrrpI cJII,ITeJmu ofi

Mero,quqecKoe
7

IIocoOue.



TexHr{KLr. O6nacru npprMeHeHl,I.fl 3BM pa3nuqHbrx KJIaccoB.

O cn o eHbre xap aKTep H crrIKI,I KoMrlbrorepo B : 6rrcrpogefi crnu e,

rrpopr3BoAurenbHocrb, eMKocrb rIaMflTH u rp. OcnosHsre

o6racru rpr4MeHenus 3BM pa3nllqnbrx KJlaccos. O6uue

rrpprHrlurrbr rro crpo eHrafl 3BM. 3 arosouepHo crrl S opulEpoBaH?It

MarrruHHoro [apKa. Kpltsuc KJlaccuqecxofi crpyKTypbl.

KOMrrbroTepHbIe

crafi.urr

2 1 2

flo ras areJrpr Karle crB a $ ynrquo HI,Ip o B aHers 38 M.

3 $ S erurBHocrb 3BM. llpor,rsnoAllrenbuo crb 38 M. Ilonsrue
rrp o r{3B oAprre JIsH o crl4. fluro e aq, p e arlbH iul

nporr3BoAprrenbHocrb. Bpenrx orBera 3BM.

MeroAprqecKoe

Iloco0ple,

KOMrrbrorepHbIe

clafi,{u
I4roro uo

pa3Aerry

IIACOB:

4

JIorE.recKHe ocHoBbr 3BM. Ourosurre ft ynrqploHanbHble gJreMeHTbI 3BM

J 2 2
Konr6prnaIIHoHHbIe cxeMbl

OynxuproHaJrbnair [onHora
14 qr,r(fpoerre aBToMarbI.

CI{CTCM IO|LIIICCKPIX 3JIEMCHTOB.

MerolnqecKoe
uoco6ue

4 2 2

Cyr,rrvr aropbr. Oan o durHufi cyM M arop. llonHufi oAn o 6umtwit

cyMMarop. rlerupex6prrrmrfi cynruarop. Cxeuu. llpnnqplrlbr
pa6orrt.

Mero.uprqecKoe

uoco6ue

5 2 2
Konru aparopbl. Has H a.reHI,I e. flp o crefi rrru e tlerblp ex 6 prrrmre

KoMrrapaTopbr.
MeroauqecKoe

IIoco0ue

6 2 2

Easoerre oJreMeHrst 2VI-HE,2IdIIW-HE . Ponr u ucroJlb3oBaHl4e

6asoerrx sJreMeHToB B qHSponofi rexnnre. llpegcraBJleHr,te

cxeM Ha ocHoee 6a3osbrx oJIeMeHToB.

MerolprqecKoe

uoco6ue

7 2 2
MynrrurneKcopbr, AeMyJrbrprrrJreKc opbr. llp unqunrr p a6 omr.

HasnaqeHlre. Cxeurr.

MeroAurrecKoe

noco6ue

8 2 2

Tprarrepsr. HasHar{eHr,re. RS-rpnrrepbl. RS-rpurrep c

cr,rnxp oH nsar1vrefa rr o yp o B Hro . RS -rpurrep c cI4 HXp o H usaL\kreiT

uo Sponry

Mero,uuqecKoe

uoco6ne

9 2 2

Cqerqnru. OcuoBHbre rroHflTlrfl r{ Knacc[(puraqnr cr{errlrIKoB.

AcunxpoHHbre ABoprrrHbre crlerqrrKn. Cqer.rplKpl c

TIPOI{3BOJIbHbIM MOAYNEM CqETA.

MeroAuqecKoe

nocodpre

I4roro no

pa3Aerry

IIACOB:

t4

llroro sa

ceMecrp:
18

6 CEMECTP

llpunqHrrbr rrocrpoeHr{fl rr apxrrreKrypa 3BM

19
a
J 2

Crpyrrypa, ocHoBHbIe KoM[oHeHTbI LI rppIHIItIrIbI

6 ynxqu oHI,Ip oB aHLIfl no cneAo B areJrbHblx 38 M.
Mero,uuqecKoe

noco6ue

20 a
J 2 ApxHrerrypHbre rpprHrluuu Son Hefinrana.

Mero.uuqecKoe

uoco6pre

2I 3 2 llpoqeccop 3BM, HasHarreHlre, ycrpoftcrBo.
MeroAnrrecKoe

noco6ue

22 J 2
I{raxn KoMaHAbr. Cncreua KoMaHl 3BM. Knaccn(pl4Kalluq ro
cocraBY u cnoxHocrr{ KcrAdaH,[.

MeroAprqecKoe

uoco6ue

23
a
J 2 MnoroupoqeccopHbre cr{cTeMbr.

Mero,ur,rqecKoe

noco6ne

I,Iroro uo

piBAerry
IIACOB:

10

MnnporoHTponnep KaK MLrKpoMoAenb 3BM



\
24 4 2

O6rqrEe cBeAeHr4r o MprKpoKoHrponnepax. Apxnrerrypa
MrrKpoKoHTponnepa.

Meroauqecroe'

IIocooI4e \

25 4 2 flepr,r S epuft urre ycrp o ft crs a. O 6ur4 e cB eA e Hrrfl..
Mero.uuqecKoe

uoco6ue

\

26 4 2 Opranus arJkrs, aApecHoro rpocrpaHcrBa Mr.rKpoKoHTponnepa.
MeroAprrrecKoe

uoco6ue

27 4 2
lloprst seoAa/nrrBoAa. Kon$nrypnpoBaHlre roproB
es oAalsrrB oAa. IIo ArsxKa r opros B n oa/nbrBoA un 6 opnr aLrtrkr.

Mero,uuqecKoe
7

IIoco0ue

28 4 2
Opranus arlur rp orp aMu . O 6uerpprHfl Tbre Ar,rp eKTLrBbr

KOMfrHJrqTOpa.

MeronuqecKoe

noco6ne

29 4 2 JIo ruqecKr{ e o rr e p ar\krtr, o rr ep arlnpr cABprra, 6uro nsre orr ep arlnr4.
Mero.uHr{ecKoe

noco6He

30 4 2 Oneparopbr rlrrKna, ycJroBHbre oreparopbr, oreparopbr nrr6opa.
MeronuqecKoe

noco6ne
Hroro uo

pa3AeJry

IIACOB:

t4

OpraHras arJvrs, raMsrr4 3BM

31 5 2

Opranras ar\krs. rraMsrr{ 3BM.
llpunqurrbr rro crpo eHpr.fl o rr eparrrBHhrx 3 arroMr{Harounx
ycrp o ft cre . O 3 Y crarrlrrecKo ro pr rprnaMr{rre cKoro rr,rrra.

MeroAprrrecKoe

noco6pre

32 5 2
ilaM,flrr c accouuarlrBHbrM AocryrroM.
Ksrrr-nauxrr. Crparerr{s pa3Meru enLrs..

Mero.uuqecKoe

uoco6ue
l,Iroro uo

pa3Aerry

IIACOB:

4

[onronpeMeuHbre 3arroMr4narour4e ycrpofi crna

aa
JJ 6 2

,{omoepeMeHHbre 3aloMrrHa}ou[e ycrpofi crna.

Kn ac c u S vrKarfkrfl r{ o c H o B H br e x ap aKT ep pr crtrKn .

HaronnreJru Ha xrecrKrrx MarHraTHbrx AHcKax. Ycrpofi crBo,

rrpnHrluu p a6 orbr, o cH oBnbre xap aKTepr'r crr,rKrr. Oprann3 arlnt
xpaHeHHr AaHHbIX Ha XtecTKOM MaTHLITHOM AI,ICKe.

Mero.uuqecKoe

noco6rae

34 6 2
Tnep4oreJrbHbre xecrKrre Ar4cKr4. Ycrpofi crBo. OcnoeHrre

xapaKTepr{cTrrKpr.

Mero,uHqecKoe

noco6ne
I,Iroro uo

pa3Aerry

qacoB:
4

Opranus arJvrs. B B oAa- BbrB oAa AaHHbrx

35 7 2

O6qan opraHl43 alllns. cprcreMbr BBoAa-BbrBoAa. Crpyrryprr z

SyHrqrapr MoAyns BBoAa-BbrBoAa. MeroAu yrpaBneHr,rs BBoAoM-

BbrBoAoM.

MeroanqecKoe

noco6ue

36 7 2

AcuHxpoHHas repeAar{a AaHHbrx. flpnHqranrr pa6orrr.

Acuuxponnrrfi rppreMo-repeAarrrprK.

IIap anneJrb Ha.fl rl ep eAarra AaHHbrx. llpunqlrrrbr p a6 orrr.

Mero,ur,rqecKoe

uoco6ue l

I,Iroro no

pa3Aerry

qacoB:
4

llroro ga

ceMecTp:
36

Bcero: 54



i4ouooo*, )puwe padomw

Horvrep

pa3AeJra

ArrcqurrJr

IIHbI

O6rervr
IIACOB

Tevra naboparopHoro 3aHfl Trrfl
HanmenoBaHrre

.ua6oparoprr

Yqe6Ho-

HarJrflAHbre

uoco6Hs

5 ceuecrp

B e eA eH pr e . ?I cro p vrfl kr reHA e H rI krkr p a3Bvrrll.rr Bbrrrrrc Jr prre JIsH o fi TexHI{ KIlt

1 1 2
BnsyanrHoe uccneAoBaHpre r orrpeAeneHlre

ron S r.rryp allr,zr:a KoMrrbrorep a.

KouurroTepHat
ayI'vrropkrs.

Pasaaro.rHrrfi

MarepuitII

2 1 2

IrlccneAo B aHr,re H orrp eAeJreHue xon (pnryp a\vu
KoMrrbroTepa c rroMorqbro rrpofpaMMHbrx

cpeAcTB ALrafHocTHKLr

KounsrorepHas

ay4klTopvrfl.

Pag.qaroqnrrft

MaTepuan

a
J 1 2

Hacrpofira IIK c rroMorrlrrc BIOS. KounrrcTepHair

ayl.krropvs.

Pas.uaro.{HHfi

MaTepuan

I4roro no
pa3AeJry rlacoB: 6

IIorll.recr r{e ocHoBu 3BM. OcrroeHrre 6ynrcuproH€lJrbHbre gJreMeHTbr 3BM

4 2 2
Cxeurr 3aMerqeHvrs, Ha ocHoBe 2VI-HE.

Jla6oparopvrn
PasAaro.{Hrrfi

MaTeppraJr

5 2 2
I4ccneAoBaHr,re Ma)KopnTapHoro irorrrrrecKoro

SJIEMEHTA.
Jla6oparopr{n

Paslaro-{Hrrfi

MaTepr{aJr

6 2 2

klccreAoBaHrre oAHo6nrnbrx cyMMaropoB :

lonycyMMaropa rr rroJrnoro oAuo6r,rrHoro

cyMMaTopa.

Ila6oparopvs.
PasAaroqHrrfi

MaTepPraJr

7 2 2
I4ccneAoBaHlre oAno 6prrHoro KoMrraparopa :

npocreft[rero r4 yHrdBepcanbHoro.
Jla6oparopvrn

Pasraro.rHrIfi

MarepI{ulJr

8 2 2
LIccreAoBaHpIe 4-ex 6urnoro upocrefirrero
KOMIIaparopa.

Ila6oparopvrn
PasAaro-rrrsrft

MaTepr{aJr

9 2 2
IrlccreAoBaHrre 4-ex 6prruoro yHnBepcaJrbHoro

KOMrrapaTopa.
Jla6oparopr{n

Pas.uaroqnrrfi

MaTepuaJr

10 2 2 IrlccreAoB aHlre 4eruuSparopoB, Jla6opar opvrn
Pasaaroqnsrfi

MaTepva[

l1 2 2 I4ccneAoB aHlre ruu$paropoB. IIa6oparoput
Pagaaroqnrrft

MaTepuaJI

T2 2 2 l{ccreAoBaHrre MynbrnrrrreKcopoB, Ila6oparopprn
Pas,uaroqssIft

MaTepHaJr

13 2 2 I4ccneAoBanrae AeMynbrr{nJreKcopoB. Jla6oparopprs.
PasAaroqHsrfi

MaTepr4aJr

T4 2 2 I,IccreAoB aHr4e acuuxpoHHbrx cqerquKoB Jla6oparopr4t
PasAaro.rHrrfi

Marepr4alr

15 2 2
L'IccreloBaHlre cxeM cqerquKoB c

rrpolr3BoJrbHbrM rcoe $ $uqpreHToM [epecqera.
JIa6oparopu-s

Pas,uaroqnrrfi

MaTeprraJr

t6 2 2
IrlccreAoBanue RS-rpurrepa Ha ocHoB e 2I4-

HE,ZVIIII{.HE.
Jla6oparopus

PaslaroqHsrft

MaTepLIaJI

t7 2 2
IrlccneAoB aHpre RS -rprarrepa c

cr,rHxpoHrasauuefi rro ypoBHro.
Ila6opar opvrn

PasraroqHrrfi

MareppraJr

18 2 2 IrIc creAo B aHr4 e p erprcrp o B, perr{ crp oB cABprra. Jla6oparopkrs
Pagaaro.rHrrfi

MaTepPraJr

Plroro no
pa3AeJry qacoB: 30

Illroro ga

ceMecrp:
36

6 ceprecrp

llpunuurrbr rrocrpoenr,rfl pr apxr{TeKrypa 3 BM



T9
a
J 2

Oneparopbr rIHKna while, for. KonanrrorepHas

ayI.LrTopnfl.

PasAaro-{Hrrfi

MaTepI{aJr

20 J 2
VcroeHrrfi oueparop repexoAa if, oreparop
nu6opa switch

KovrnrrorepHat

ayAkrTopvs.

PasAatoqHrrfi

MaTepuan

2T J 2
KonnanAbr cABr{ra BJreBo, BrrpaBo, HeKoropbre

AIIpeKTrrBbr.

KonrnrroTepHafl

ayAprropkrs.

Pasnaroqnrrfi

MaTepnaJr

22 J 2

flporpanrMHbre cnoco6u MacKr,rpo BaHLrs,

AaHHbrx. Haloxenr{e MacoK. Vcranonra.
c6poc orpeAeneuHbrx 6wr,

KonrnsrorepHa.rr

ayAwropprfl

Pa^:Aaro.rHHfi

MaTepHan

23
a
J 2

llporparvrMprpoBaHue ropron neoAa/BbrBoAa.

Pearnsarlufl AByx 6nrHrrx norr4r{ecKlrx

ouepaquft.

KouurrorepHalr

ayAkrropvrfl

Pas.{aroqnrrfi

Marepr.riu

24 J 2

llp orp auMr.rp oB aHr.r e r opro e e s oAalnbrB oAa.

Pearnsarlr4q MHoro 6nrgux rorprr{ecKlrx

ouepaquft.

KounrrorepH€ur

ayEkrropvrfl

Paslaro.rHsrfi

MaTepuan

Hroro no
pa3AeJry rracoB:

T2

MurporoHTponnep KaK MprKpoMoAenb 3BM

25 4 2
llp o rp anrMr,rp oB aHr{ e cB eroAr4 oAHbrx

e(p$exron.
KouurrorepHas

ayl.kr'ropufl

Pas.uaro.rHrrfi

MaTepr{aJr

26 4 2
llp orp anrMr.rp oB aHLr e c eMrl cerMeHTHbrx

LrH ArrKarop o B Ha cr arvr.re c Ko fi r.rHAprK au r{rr .

KouurrorepHatr

ayI.I".ITOpkrfl.

Pasaaro.rnsrfi

MaTepuaJr

27 4 2

BsrsoA crarprqecroft TeKcroBofi unSopMarlr4r.r

Ha TeKCTOBbTe CBeTOAr4OAHbre uHAr4KaTOpbr

5x7 .

KoprurroTepHafl

ayl.krropvs.

Paslaro.rnrrfi
Marepr.raJr

28 4 2
llp o rp arvr M r,rp o B aH rr e M arp pr rrHbrx 

r,r HAr,r K ar o p o B

8x8 na ocHoBe lttrHawkrqecxofi LrnrnKar\Lrkt

KounnrorepHalr

ayI.krTopprfl

Pasaaro.{HrIfi

MaTepuan

29 4 2
Oprannsaps BbrBoAa ran$opnraL\krpr B Br{Ae

6eryrqefi crpoKr.r.

KouurrorepHalr

aytrLrTopvs.

Pas.uaro.umrfi

MaTeppraJr

30 4 2

llp o rp arraM prp o B aH r{ e M arp raqH o ft Krr aB r4 aTyp br

c BbrBoAonr unsopMarluu Ha ceMr4cefMenTnuft

I,rHAr.IKaTOp.

KounrrcTepHafl

ayI.wropr4s.

Pasraro.{Hrrfi

MaTepHan

31 4 2
flporpanrMrrpoBaHrae [ocJreAoBareJrbHoro

rropTa.

KouurroTepHafl

ayAkrTopr4fl.

Pas,uaro-{Hrrfi

MaTepI4ilrr

32 4 2

llporpavrMprpoBaHr4e ceMr4cerMeHTHoro

LrHAprKaropa c BBoAoM unSopu ar1vrpr c

IIO CneAOBaTeJrbHOf O [opTa.

KounrrorepHafl

ayI.krropkrs.

Paslaroqnrrfi
MaTepuan

I,Iroro no
pa3AeJry qacoB: t6

OpraHus ar\r4fl. rr€rMflTpr 3BM
aa
JJ 5 2 llporp anrMr.rp oB aHpre BHerrruero O3y.

KonanrrorepHas

aynvropkrs.

Pag,uaroqHrrfi

MaTepnan
I,Iroro no

pa3AeJry rracoB: 2

,{onronpeMeHHbre 3 arroMnHaroulte ycrpoft crea

34 6 2

llporpauMr.rpoBaHrre BHyrpenHefi
gHeproHe3aBracnuofi raMqrr,r. Onepaquu
.rreH r,rs/s annckr AaHH brx .

KoruurrorepHas

ayl.vrropkrs.

Paslaroqnrrfi
MaTepLIaJI

I,Iroro uo
pa3AeJry qacoB: 2

OpraHus ulkrs. BBoAa-BbrBoIa AaHHbrx

35 7 2
Cprcreua c o6qefi ruunofi. Oprauus a\Lrfr
aApecHofo rrpocTpaHcTBa cncTeMbr.

KouurrorepHafl

ay4krTopvls.

Paslaro.rHrrfi

MaTepI4arr

36 7 2 Cncreua c o6rqefi mnnofi. OpraHus aTfkrfl KounrrcTepHas Paslaroqnrrfi



vr.envs.lsarrvrcurauQopMarryrr4cycrpofi crBaMr,r

nsoAa/errBoAa.

llroro sa

Camo cmonmenbHaa p u6 oma o fyuatotqe?o cn

Pagler

Ar{cquIIJrIrHbI

j\tb

nlt Teua v BkrA caMocroflTeJrbHofi padorrr o6yuarcruerocfl
TpyaoelrKocrb

(n uacax)

5 cennecrp

BseAeHue. tr{cropkrfl.kr reHAeHrIprLr pa3Burprfl BbrrrrrcJrprreJnnofi TexHr,rKH

Pasaer 1

1 florolenr,rq 3BM. Pa6oma c rumepamypoil. 2

2

TenAerulnn pa3Br,rrr,rs BT. HanorexnoJrorrrn. MoneKynflpHbre

KoMrrbrorepbr. OnruqecKlae KoM[b]orepbr. KsaHrossre

KoMrlbrorepbl. Kpnorenubre 3BM. Pa6oma c numepamypoit.

2

3

Knaccra$raKarluu BbrrrncJrnTeJrbHbrx cr{creM. Knaccu$HKarlraq rro

rrpnHur,rny,ueficrBvrfl. Knaccr.r$krKarJufl rro rroKoJreHprsM. P a6oma c
numepamypoit.

2

4
OynrquoHarbHaq rnaccraQvrnar\vrs. KoMrrbrorepoB. Pa6oma c

rumepomypoit.
2

5
Knaccra$ kr:rrarryrfl. rrepcoHanburrx KoMrrbrorepoB. Knaccr,rQr{Karlr{fl

ro apxureKType cr{creMe KoMaHA. Pa1oma c numepamypott.
2

6

HefipoxoMrbrorepbr. O6rqne [oroxeHr4q HefipoHnax cerb
r{eJroBeKa. flpocreftrrue uefipoxoMrb}orepbr. Pa6oma c

ilumepamypo;t.

2

7

Apxurerrypa
nefipoxoMrrbrorepbr

ilumepamypoit.

nefipoHnoft cerr4.

n [epcrreKTrrBbr prx

llpournuJreHHbre

pasBvrrvrfl. Pa1oma c 2

llroro no pa3Aery qacoB: T4

Jlorra-{ecKr{e ocHoBbr 3BM. OcrroeHrre Synxqr{ogaJrbHbre gJreMeHTbr 3BM

Pasael2

8

Cucreurr rornqecKprx oJreMeHToB 3BM
CeueficrBa JroruqecKr{x cxeM rr clrcreMbr

rumepamypoit.

v krx xapaKTeplrcTnKrr.

gJreMeHToB. Pa6oma c 2

9

Onsn.{ecKrre Sopnnsr rpeAcraBJreHrrs un(fopnrawrkr. Ananoronsre

vr qnQponue curHaJrbr. Vpoenu [peAcraBJreHrafl qr,rSponrrx

ycrpoficre. BxoAbr rr BbrxoAbr qnSpoeux MprKpocxeM. Pa1oma c

ilumepamypoit.

2

10 flpo6nennbr pa3Burnq oreMeurnofi 6asrr. Pa1oma c numepamypoit. 2

11 Ta6nuqu Kapno. Pa1oma c ilumepamypoti. 2

t2
Illu$paropbr.,{eruuSparopbr. llpurulnnu pa6oru. HasHa.renpre.

Cxenasr. Pajoma c numepamypoit.
2

13 PeeepcuBHbre crrerqnKu. P a6oma c ilumepamypoit. 2

T4
IzlHrerparbHhre MraKpocxeMbr rrporpaMMr,rpyeMbrx Aerurrelefi
r{acTorbr. Pa1omo c ilumepamypoti.

2

15
Acunxponnrrfi ABor{r{Ho-Aec.srprr{nufi crrerlrrrK. Pa6oma c

Jrumepamypoil.
2

16
CunxpoHHble cqerql4Ku r4 cqerqrdKra c rrapanJreJrbHbrM rrepenocoM.

P a6oma c Jrumepamypoti.
2

T7 Ynnnepcamnrrfi qerhrpex6urHrrfi KoMrraparop. Pa6oma c 2



F

numepomypott. \
1B

Konrqenofi perncrp. Konrqenoft cqerqr.rK . Pa1oma c
numepamypoit. 2

t9
Perrncrprr. KnaccrESHKarIHs. llaparneJrbubre perucrpbr.
PerncrpoBas rraMsrb. Pa1oma c Jrumepamypott.

2

20
CAerararctque perprcrpbr. VHunepcamnrrfi perprcrp. Pa1oma c
numepamypoit 2

2I Maxopurapnufi ngrr{rrecKr4fi sneue nr. P a6 o ma c rumep omyp oit. 2

22
Pealngaqns Qynxqnfi c rroMorrlbro MynbrrrrneKcopa. Pa1oma c
numepamypott. 2

23
D-rpnrrepbr c ctrHxpoHr,r3arlr{efi uo ypoBHro 14 rro $ponry.
flpunqpruu pa6orsr. P a6oma c numepamypoit.

2

24 J41!p".repbr. T-rpurrepbr. Pa1oma c rumepamypori. 2
25 Tpnrrep lllrvrnlr?. Pa6oma c rumepamypor1. 2

26
Anarorono-uu(bpoBbre npeo6pasoBarenr.r. Pa6oma c
numepamypoit. 2

27 Uu0po:aHanoroBbre rpeo6pasoearenv. P a6oma c numepamypoit. 2

Zroro no pa3AeJry qacoB: 40

6 cenaecrp

llpnuqnnrr nocrpoeura{ 14 apxr4reKrypa 3BM

Pas,{er 3

28

MeroAu rroBbrrrreHrr{ 6rrcrpo4eficrsus ocnoeHofi [aM.rrru.
Onruvru3allplff AocTyrla r O3Y. CrpyrrypHbre MeroAbr rroBbrrrreHrrq

6rrcrporeft c!sr4{ oreparunHofi rraMflrvr. P a6 o ma c rumep amyp oti.

2

29

OcnosHbre xapaKTeplrcrprKpr rraMsrn 3BM.
VIep apxurre c K afi op rau r.r3 arJvrfl . rr aM;rrrl 3 B M.

1$4urerrypa ocHoBHoft uaNlqr*t. Pa6oma c rumepamypoil.
2

30

Keru-nanasrr. Crparerzu
cTpaTefrru 3 aMerqeHrrfl .

Pa1oma c numepamypoil

o6nosreHrag ocnoeHofi rraMsrrr t4

2

31 ArEcroerye Maccr4Bbr pr ypoBnu RAID. Pa1omo c numepamypoil. 2

32
3nerueHTnafl 6asa rrocro{HHbrx 3arroMr{Ha}oqux ycrpoficrn
Pa6oma c rrumepamypoil. 2

aa
JJ

llepenocHbre HaKo[I4TeJII4 rraM{T?r. flopraruBnbre AprcKoBoAbr.
3anonannarcrrlue ycrpoficrBa Ha MarnrlTHbrx JreHTax. llepenocnbre
ycrpofi crna Snerr-rraMflr u. P a6 oma c iltmep amyp oit.

2

I4roro no pa3AeJry qacoB: 12

MprxporonTponnep KaK MprKpoMoAenb 3BM

34

Mapxup oBKH MrrKpoKoHTponnepoB, Tprfrbr, oco 6enno crpr

rrpr4MeH elJkrs, clr creMhr KoMaHA. 3 anycr Mr4Kp o Ko HTp onnepa.
flpunqnnu IS P rporpaMMlrpoBaHr.rs.

llpoqeccopbr. Cucrerraa KoMaHA. fl srrx rporpaMMlrpoBaHns
Accerra6nep. Padoma c ilumepamypoti.

2

35

opranns ar\krw rr aM{TH pr a {p ec arluu . opr alprg arJkrr cerMeHTa.

P exuusr aApecarlnv. P erucrpoBbre orepaHArr. Heno cpeAcrBeHHbre

orrepaHAw. Pa1oma c numepamypori.

2

36

llpxnaax aApecauHq. Koceennafl aApecarlnq. KocneHHa;r aApecarluq
c o cM eueHpr eM . F as o e o - prHA eKcH afl, ahp eaalirrfl , E ag o e o - r4HAeKcHaf

aApecarlntr co cMerueHr,renr.' AApecarluu crpoK AaHHbrx. A4pecaqux
nqproB BBoAa-BbrBoAa. Padoma c trumepamypoit.

2

37
KonaanAbr rrepexoAoB H BeTBJreHprs rporpaMM. Pa1oma
Jlumepomypotit.

c
2

38
Kou anAbr 3 arpy3 Krr AaHHrx. Apu $ u erravecKr4 e r,r Jr o rrirrrecKrd e

KOMAH,[bI.
2

10



lltoro no pagAsry qacos: | 10

OpraHus arfvfl. raMrrll 3BM

Pasaer 5
39

Cucreua rpepbrBaHufi uporpaMM 3BM. Heo6xoAr{Mocrb c}IcreMbl

rrp epbrB anuft . O 6rqafl opraH k:sar1lz,s. cpr creMbr up eprrn anufi .

OupegeneHlre MoM eHTa [pepbr Balkrfl r{ npuopurera 3alpoca.

Ilepe4aua yrpaBnenkrs, rpepbrBaroueft rporpaMMbr r{ Bo3Bpar pr3

Hee.

Pa6oma c rumepamypotit

40 DRAM, SRAM, SDRAM -raMnrb. 2

Zroro ro pa3AeJry qacoB: 4

,IlorronpeMeHubre 3arroMr,rHaroulue ycrpofi crea

Pasaen 6

4l

Ourn-{ecxue 3arroMprHaroque ycrpoficrna. Kounaxr-ArrcKr.r CD-

ROM. Kounar<r-Ar,rcKrr o4noxparHofi sanvrcn. CD-R. Kounaxr-

Ar{cKpr MHoroKparnofi 3arrr{cu CD-RW. ,.{ucxz DVD. ,{ucru DVD-
R, DVD-RW, oAnocnoftHrre, MHorocJroftnrre, oAHocropoHHr,re,

,[BycropoHu?Ie. Pa1oma c numepamypoti

2

42

flocrognHbre 3arroMlrHarour4e ycrpoficrna. llporpauMnpyeMbre

r o croqHHbre 3 arr oMr,ruarorqrd e ycrp o fi crn a. lI ep errp o rp aMMLrpyeMbIe

rrocro.f,Hubre 3arloMprHarorqr4e ycrpoficrna c 3neKTpI,IqecKI,IM

rporpaMMprpoBaHpreM v ynmpa(puoJreroBbrM crr,rpaHpreM.

IlepeuporpaMMr.rpyeMbre rrocrorHHbre 3arroMnnarorque ycrpofi crna

c gneKTprrqecKr4M rrpofpaMMr,rpoBaHneM 14 sneKTprrqecKprM

crprpaHprena (EEPROM). Flash-uann rns. Pa1oma c rumepamypoit

l{roro no pa3Aer}i qacoB: 4

Opranus ar\krs. BBoAa-BbrBoAa AaHHbrx.

Pastel T

43

A4pecHne rpocrpaHcrBa raM.srr.r vr

MynrrurneKcr{poBanrre urr,rH aApeca

rumepamypoli

ycrpoficrn seoAa/nrrBoAa.

v AaHHbrx . Pa1oma c 2

44

Cunxponnrrfi r4 aclrHxponnrrfi o6nneu.

Cpanuenue clIHXpoHHofo vr acr{HxpoHuoro pe}il4Ma.

PacupocTpaHeHrde cprrH€uroB rro r[LrHaM. MeroArr rroBbrrrreHlrff

cKopocrll o6uena rro MarucrpaJrvr. O6rqas opraHr43ar\vs. [rrIH.

Alropurusr ap6urpaxa. CrauAapru rrprH. Pa1oma c

Jrumepam,ypoit

45
USB unrep$efic. Cran4apr IEEl394. I,lHrep(peftc Bluetooth.

I4Hrep$efic Wi-Fi.
2

Zroro ro pa3AeJry qacoB: 6

tITOfO: 90

5. flpnvrepHaq reMarrrKa KypcoBbrx rpoeKron (pa6or)

Kypconsre rpoeKrrr (pa6oru) He trpeAycnaorpenbr yre6Huu rrraHoM.

6. Y.re6Ho-MeroArrqecKoe n nn$opMarlrroHHoe odecilerreHrre Ar,rcqurrJrrrHbl

6. 7. OdecnerteHHocmo ofvqmoruuxcn vqedHux(Mlu vqedHwMu nocodunMu

Nb

n\u

HaupreHoBaHHe

yue6nur<a,

v.re6noro nocoduq
Anrop

roa
I{34.

KoJr-so

3K3.8

3Jr-aq

Bepcuq

Mecro
pa3MerrleHr.rtr

3JreKTpoHHoft

Bepcun

OcHoeuaq nprreparypa

Brrquclr{TeJrbHbre r{ernapee IO. B. 2009 + Srexrponnrrfi

11



CLICTeMbI, CeTLt LI

TeneKoMMyHLrKaULrr4
So"a raQe4pu

. Kraccra$uxaqnr u

opfaHlr3aTJLrs.

BbIITPICJIIITEJIb HbIX CLICTEM :

Yqe6noe uoco6ue

Mnxafnoe B. M.,
Xwru6wsP. O.

2010 T
Snerrponnrrfi

So"a xa$e4pu

OpranusarJvrs.3BM u
crrcreM. Vqe6nrax

Tuxonoe B. A.
EapaHos A. B

2008 -T
SnexrpoHHsrfi

6oH4 xadelpu
Vlzyuenue grreMenrHofi

6assr qertbpoeofi rexHuxn
Irlnoselduee B.A. 2002 +

SnerrpoHHrrfi

SoHa rafreApsr
llp orp anaMr.rpoB aHrre Ha

n3brKe C .uns AVR u PIC

Mr{KpoKoHTponnepoB

lllnar IO. A. 20Il +
Srerrpounrrfi

Sona xaQe4pu

flp orp anrMr4p o B aHr.r e

MI4 Kp OKOHTpOnnepoB Ant
Haqr4Haroqux pr He

TOJIbKO...

Eeroe B. A. 20r6 -1-
SnexrpoHHrrfi

Qon,u raSe4pu

{ouomrureJrbH€ur nr4Tepary )a

H o e efi urair g Hrlr,rKrrorreArrt

KoMrrbrorepa 2011
Jleonrree B. lI. 2011 +

3nerrponnrrfi

6ona xa$elpu
Apxurerrypa

BbIIIIICJII{TeJIbHbIX CIICTeM LI

KoMrrbrorepHbrx cereft .

Yqe6Hoe noco6ue

CreuaHon A. H. 2007 +
3nexrponHrrfi

So"a raQe4pu

MuxpoeneKTpoHriKa.

Y.{e6Hoe noco6ne
Illapanoe A. B 2007 +

SnerrponHrrfi

Son4 r<a6eAprr

Apxnrerrypa 3BM er

cprcreM: Yqe6nuK,[Jlf,
BV3OB

Fpofiao B. II.
I4nsnna O. II.

2006 -T-
Srexrponnufi

So"a ra$e4pu

Opranusa\ns.3BM n
cr4creM: yue6. floco6pre

Anf, cTyA. BbrcIII. yq.

saseleHprft

fopHeq H.H.,
PouraH A. f.,

Corovrenqee B.

B.

2006 -T
Snerrponssrfi

So"a xa(pe4pu

Apxurerryp a KoMrrbrorepa 3. TaHen6ayvr 2407 +
Sner<rponHrrfi

6oH4 rcafreApu

Apxnrerrypa
Mr4KpOrpoqeccopHbrx

CLICTeM

Kocrpoe E. B.,

PvqKnH B. H.
2007 + 3rexrpoHHrrfi

So"a ra$e4psr

BrrqnclrrreJrbHble

MaruIIHbI, CpICTeMbI H CeTrI:

y.re6nnr Ans cryA. Bbrclr.
yue6. gaseAeHuft

Merexun 8.O.,
llannoscrcnfi E.

f.
2007 +

SnerrpoHHrrfi

0ona rcaSeaprr

llparruuecKoe
rpofpaMMHpoBaHHe

Mr4KpOKOHTpOnnepOB

Atmel AVR Ha s3brKe

acceu6repa

Peen.r IO.B. 2008 +
Sner<rponnrrfi

Qona raQegpu

Ifmoeo no dacqunnuHe: % nevamHwx usdanafi 50; % snexmponnotx 100

6.2. Ifpozpatturuoe odecneqeHae u llumepHem-pecypcbt

flporpanaMHoe o6ecueqeHl{e, neo6xo4lrMoe Anq [poBeAeHprfl nexqufi-BkrgyaJrtrsarJuir:
rraKer Microsoft Office - o$uuroe rpnno)KeHrre.

t2



llporparvrMHoe o6ecueqeHue, Heo6xoAlrMoe Ans rpoBeAeHnq na6oparopHblx pa6or:

liareru AVR Studio, Code Vision AVR KoMrrJreKcbr !^nfl paspa6orxra rporpaMMHoro xoAil Ans

Mr,rKpoKoHTponnepoB; Proteus Professinal - KoMrIrIeKc Ans 3Mynsqula sneKTpoHHbx cxeM.

I4nrepHer-pecypcbl:

1. CupanouHbre pecypcbr LlHrepnera - Murponpoqeccoprr. [SneKrpoHHufi pecypc]/

http ://www. atmel. co ml ruhu/ .

2. O6pasoearelruufi pecypc IrlHrepnera Muxpoupoqeccopbl. [SrrexrponHufi

Aocryra: http,l ldatagor.rul .

3. O6pasoearelrnrrft pecypc Irlnrepnera Mur<ponpoqeccopbl. [SlexrpoHnrrfi

Ao cryrra : http : I I easyel ectronic s. n;/

Pexuna Aocrylla:

pecypc]/ Pexnnt

pecypcl/ PeNunr

3. Memodu,recxue yqu3aHun a rtamE u&nbt no euda saH,ttmun

MeroAzsecxue :r/Ka3a:flv' no perneHr, o 3aAarr qpeAocrzrBnrrorct cryAeHTaM B BuAe reoperF{ecKl4x

npe,qnocuror< (r gneKTpoHHoM I{ rleuarnort nu4e) K npaKrr{qecK}IM pa6orav.

7, MarepuanbHo-TexulrqecRoe odecne'renue .EtrcqlrtrJrtrHbr t,

.ftr ocyqecrn:renrar o6pasonareJrrHoro npoqecca no Aucrlr4nnllue <Apxrrercrypa 3BM> neo6xoAnltta

neKrlriouHa.r ayryTopus, o6opyAonannar lrynrrrueArafiirr,nrrlr cpeAcrBaMr4 Ant rIpoBeAeEI,rt nerq4fi-

rr.rayan nsauuf .

[:rr npone4ernax na6oparopnrx rau Tr4i r,rcrrorr3yercr KoM[Erorepnas aylraToprtl^, rm6o na6oparopux ,

Bbrrrr4cJruTeJlbrrofi rexnrarr,r ocnarueHH6le KoMrlbrorepaMl4, o6ae4unernrnrlu nonanrnof cerblo, c Aocr)r[oM B

I4nrepner.

8. Mero,quvecrue peKoMeEAaIIutr rro opraHu3arutr tr3J rerrus Aucq[rrJrlrubr

Pa6oqar yreonax flporpaNo{a rro ArrcqurrnrrHe (ApxnreKTypa 3BM> cocrasnarru 
" 

aoo*atat""t 'a

rpe6oranr.r.nr.m Oe4eparnnoro f ocyAapcrreunoro o6pasorareJlbnoro cranAapra BO no HalpaBreHl'Iio

2.09.03.04 <flporparrlrrlnax urrxeHepuD) n yve6noro rrJraxa rro npo(f u:rro noAroroBKll <Paspa6orra

nporpaMMHo-fiHipoprr,raqr,ronnr,x cr4creM>.

lls).^renrae ,qlcqunnuunr <Apxrrerrypa 3BM> BKrroqaer JIe(q[oHHEre, npaKrr4rlec(r{I4e rI na6oparopnrre

sarre'ras.. Bo npelrx BErrroJrrer {r saplarfirir na6oparopnoft pa6ortr a yre6nof ayAtrToplnr cryAeHT Mox(er

KorrcyJlBTripoBarbcr c npenoAalareJreM, orlpgaeJr.flrb nan6oree st!(perrrarnrre MeroAEI pemeHl4t

nocrasnennrx saAa'{. EcJrfi KaKas-To rracrr 3aAaurnr ocraerct He Bbr[oJIHeIrEoft, cry,qenr uoNer npoaonrrrirr

ee Blrlonueune Bo BpeMs Bueay4r4ropnoft carr.rocroxrenrnofi pa6orbr r{nlr Ha (oucynlTaulxrx.

Pa6ora c un(poprr,ra{[ouH6rMrr r4crormrrKaMu crrrraercs oAHITM r,t3 ocHoBHbD( rr,r,qoa cauocrorT e:rlnoft

oa6olrr.
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