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l. Ileln n 3aAarrn ocBoeHr{fl Ar{cqn[Jrnnbr

Kypc <Apxralerrypa 3BM> oruocrircr K rtrcqrrrrJrune, Koroptu 3auaAEBaror ocuoBy nonrx\taHrtt
(p1'trrqzouuporarut, opraHr,{:}aqnr4 cyqecrByroqfix 3Jrercq)onnbD( BlrrrrzcJrrrreJrbHlx Mamr4u palHoro wiagca 14

Ha3HaqeHIt{, a rax xg onpe4enennofi vacrz nepu(peprafinoro o6opyaoBanr,u{, rroAK;rroqaeMoro K
BLrrtr4cJMTeJrLHoft rexnu rr.r.

I{enxr.ru ocBoeurr{.qucqfinnr,rnu (uo.4ynr) <Apxnrerrypa 3BM> sBnfrorcr:
- ([opuupoeanue y dyayunx cneqfiaJrncroB ocHoBHbD( rrpeacTaBreimft s o6racrn nprnqunoe

tpynrr1uonraponann r BBrrrrrcJrr4TeJr6r{6D( cucreM;

- IIOJryqeHIie ocHoBHBrx HaBbrKoB no [poeKTl,IpoBaHlrro 14 MoAeJrr4poBarrr4ro y3JroB gJreKTpoHHbrx

BEFMCJII,ITEJTEH bD( M'IffI,IH;

- Qoplrrnporarrle HaBbIKoB no elplperrurnoMy Earmcaurrro fiporpa]\tr\,r Ars MfiKpoqpoqecgopoB r.r

Mr.rKpoKoHTpoJrr epoB.
3a.qa'rarMu AI,IcrIr4rrJrrrHEr rBrrrorc.s npr,ro6perenrae cryAeuTaur.r reoperr.rqecrrrx suanuft no 3BM,

cIrcTeMaM, I{ nparonlecKrlx HaBLTI(oB pa6orrr no r4ccJreAoBar{ruo qpoqeccoB $ymquorraponaulq 3BM,
LByreHIze Bo3Mor{Hocrefi TexulrqecKr4x cpeAcrB, TeopoTuqecKux v npar(Tr,{qecn,rx ocHoB crpyKTypHorq u
apxxTeKT)puoro nocrpoeHr,rr KouKperHrrx o6pasuon KoMnBrorepoB u cfi creM.

2. Mecro 4ucqtrrrrrrrurr r crpyrrype OIIOI

[ucqrnruua <Apxr,rrerrypa 3BM)) orHocr,{rcr K 6asosoft vacru (81.0.13) 6nora Aucrllnrmn (uo,ryleft)
rroAroroBKtr cryAeHToB rlo Hrmpalneuun 2.09.03,04 - <Ilporpaurr.rnas fiHxlenepvfi>> rn ocroguoft
npolpeccuona:rnofi o6pa^:oraT enrnoft uporpalaurr no npo$ra;uo noAroroBKlr <Pa:pa6orr<a rporpar\{Mno-
r.rn(f oprr,rarluounbx cucreM).

,Ilrrr ocnoenrax Al4cqr.{IrJrr4Ebr <Apxr,rrerrypa 3BM> cry4enrbr r4crroJrE3yroT 3Harr[r, y\,reHr{r, HatBbrl(tr,

cnoco6rr AetreJr6Hocrlr rr ycraHoBKlr, noJryqeHH5re ra c(f oprrrrponanHbre B xoAe fi3y-q1elP^v'. Ar,rcqrrnirr.rE
<<OcuoB6I nporpaMM4poBar{r4s>, <MarelrarlruecKar Jronzra rr reopr,rr anroprirMoB)) r.r mKoJrbnofi Aficqr,rnnrurr
<Izln(popv arur<a r.r TIKT>.

I4:yreur,re .qrcqr,rnnr,rnrr <<Apxarerq.pa 3BM> rBrrerc.s 6asoft .urr aarrrueftnrero ocnoenr.rs cryAerrraMrr
Ancqufifi,rH <flepuQepuftnr,re ycrpoficrra 3BM>, <Mrarcpofipoqeccoprrrre cncreMbD), <Mamnrrso-3aBucflrr4rre

'36IKI,I 
nporpal\4MIIpOBaIIu t>.

3. Tpe6oBaHr{ril K pe3yJrbraraM ocBoeHr{fl Ar{cqurrJrr.rHbr

tr{sy.rerrae 4r,rcqunJrrzHbl rrtmpaBJleno na (fopuupoBarrrre KoMnereHqzfi, upr,rne4ennl,n< n ra6araqe ruxe:

Kareroprrfl
(rpyuna)

KOMrreTeHrlr.rfi
Koa r.r Har{MeHoBaHHe

Koa r.r HarrMeHoBaHrre rruAr{Karopa
A O CTlrr(eHrr fl vHr{B ep c aJrb Ho ft Ko M rreTeHuHrr

Vruueepc&nbHwe KoMnemeHquu u uHduKumopbt ux docmutrcevun
Cucreunoe pr

Kpr,rTr4qecKoe

MbIIIIJIEHI4E YK-l. Cnoco6eH ocyuecrBJrflrb
frolrcK, KpprTr,rqecKr4fi anaJrkrg kr

cr,rHTe3 uHsopMarf]/rr4, [pr4MeHqTb
cr{cTeMHbrfi rroAXoA l.rrs. peIIIeHI1tq

TIO CTABJIEHHbIX 3 A,IAII

I4I\ yK-1.1. 3naer rpr{Hrl}rrbr- c6opa, or6opa kr

o6o6ueHr{s r{H$opMarluu

VIA yK-l.2. Vueer coornocrrrb pul3HopoAHbre

tBIIeHLIt kr CI,ICTeMaTH3pIpOBaTb I{X B paMKaX

u36paHHbrx Br4AoB rpo$eccr{oHaJrbHofi

AesTenbHocTr4.

LIA vrc-r.3. Irlueer rpaKTnr{ecKrrfi orrbrr pa6orrr c

un(popnraUuoHHbrMr{ r{crorrHlrKaMpr, onbrr
H ayrlH o f o fr o r4 cKa, c o3AaH ktfr lHawH brx TeKcTo B

O 6as ameJtb Hwe np o fi ecc uo H unbHwe KoMn emeH uu u u uHd uKamop bt ux d o cma)rceHun
llporpanaMuoe
o6ecue.{eHI,Ie

IIK-4 BnaAeHue HaBbrKaMr{
prcrroJrb3oBaHrrs oleparlr4oHHbrx
CI,ICTEM. CETEBbIX TEXHOJIOTNfi.

IIK-4. 1. 3Haer MeroAbr SopnralbHbrx
crequ$uKaUr4fi r4 cncreMbr yrrpaBJreHr4fl 6 asarvu

,iIAHHbIX



nK-4.2. Ynaeer rprIMeruIrb coBpeMeHrrble

cpeAcTBa H s3bIKH rlpOlpal\fidEpOBaHE-f,

IIK-4.3. Irlvreer HaBbrKn trcnoJrb3oBaHrlfl

onepauploHHblx CHCToM

cpeAcrB pa3paoorKll
rrporpaMMHoro unrep$eitca,
rrpr{MeHelIkrs. t3bIKoB n MeToAoB

SopuanbHbrx cnequ$raraquft,
cprcreM yrlpaBneHufl 6asavr;a

4. Crpyrrypa R coAepriaur{e Aucqr{nJrnrrbr

4.i. Pacnpedercnae mpydoemxocmu s s.eJ,racax no e udo.lt aydumopnofi u caJfiocmotmentuoft padotnu

cmydeamoe no cemecmpun

4,2. PacnpedeileHue sudo6 yqefiHofi paflomw tt ux mpydoeJvtKocmu no pusdenuJvt ducWunnuHb,

Cervrecrp

KorurqecrBo qacoB
Oopua

TITOfOBOfO

KOHTpOJUI

Tpyaoeur
ocTb,

s.e./.racu

B rou qprcre

AygnropHbrx Cauocr.
pa6oruBcero JIeruprfi IIa6. pa6. llparruq. 3aH.

IV 3/108 54 18 36 54
3aqer c

oueHKoft

V 41r44 72 36 36 36
3rsaNreg

36

Llroro: 7 t252 t26 54 1) 90 36

Nb

pa3-

AEJIA

Har.r*renoBaHne pa3AeJroB

Konr,r.recrBo qacoB

Bcero
AyAuropHafl

Pa6ora
BneayA. 

.

pa6ora
(Cr1JI n3 JIP

I
BeeAenue.Irlcropus.vrreHAeHIIVupasBr4'rr4fl
Bbrqlr crnrelrrro ft TexHI{K}I

24 4 6 L4

2
Jlorn.recKl{e ocHoBbr 3BM. OcrrosHrre SyHrUpIoHaIIbHbre
oJreMenru 3BM

84 l4 30 40

J llpprnqrarlbl rlocrpoeHrlt u apxl{reKrypa 3BM 44 10 12 T2

4 MurporoHrponnep KaK MrIKpoMoAenb 3BM 52 L4 I6 10

5 OpraHprsauu.fl rIaMflTrI 3BM. 14 4 2 4

6 [onroepeMeHHble 3 arloMtrHa@ t4 4 2 4

7 Oprauus a\nfl BBoAa-BbrBoAa AaHHIIX. 20 4 4 6

llroro: 252 54 72 tLz

4.3. Tetwumuqecrcufi nnaH no audam yvednofi deamenoHocmu

Iferu4uu

Nb

r;.ln

Honaep
pa3AeJra

AHCUr{[
JII,IHbI

O6rervr
IIACOB

Tenaa JreKurlu

Y.re6no-
HATJIflAHbIE

nocodras

5 CBMECTP
B".A* qI4I,I Pa3BrIT

1 I 2
B n eA eH I,t e . IrI cro p us, kt TeHA e H II kIV p a3BuTH fl B bIrIpI c JIuTe JI r n o ft

TexHr4KpI, O cno grrble grarlbl pa3BI,ITpI.a BbIrIeI@
Mero,uprqecKoe

noco6pIe.



TexHprKrr. O6nacrn rrpr,rMeHenlrtr 3BM pa3nurmbrx KJraccoB.

O cno eubre xapaKTepu crr4Kpr KoMrrbrorep oB : 6ucrpo4eft crene,
rlporl3BoAplTenbHocrb, eMKocrb rraMfl'tr u Ap. Ocnonnrre
o6lacrn rpuMeH enkrfl. 3BM pa3nlrrrHbrx KJraccon. O6Iqpre
rrprrHrlrrrbr rr o crp o eHprfl 3 B M. 3 axo n ou ep Ho crr{ $ opnrup oBanvrfl.

MarrruHHoro [apKa. Kpnsuc Knaccr4.recKofi crpyKTypbr.

KOMrrbroTepHbre

CJIAT4Nb.I

2 I 2

floxas areJrrr KarrecrBa S ynxuzoHprpoBaHerq 3BM.
3S S eru4BHocrb 3BM. llpousnoArarenbHocrb 3BM. llon.srue
rrp olr3 B oAprrenbHo crlr. flnro e as, p eaJrbnas,

npor{3BoAr{Tenbnocrb. Bpenr,q orBera 3BM.

Mero.unqecKoe
IIocooue,

KOMrrbIOTepHbre

clafiArr
I4roro no
pa3AeJry

IIACOB:

4

JloruqecKl{e ocHoBbI 3BM. Ocnoensre ft ynrcqrrouuurbHbre gJreMeHTbr 3BM
a
J 2 2

Koru6unaur{oHHbre cxeMbr
Oynr<quoHaJrbHa{ rronHora

vr qu$ponue aBToMarbr.
CUCTEM TO|HqECKHX SJIEMEHTOB.

MerolprqecKoe
noco6rae

4 2 2
Cyrvrnraropbr. O4no6lrrsuft cyMMarop. llonnufi olno6urHrrfi
cyMMarop. 9erupex6arnrrfi cynrnaarop. Cxerrau. Ilpunqprrrbr
pa6oru.

MeroAuqecKoe
noco6ne

5 2 2
Koun ap aropbr. H as H a.{eHr4 e. llp o crefi rrr{ e qerbrp ex6nrrrrre
KOMIrapaTOpbr.

MeroAxqecKoe
noco6rae

6 2 2
B as oerre o JreM eHr st 2W-HE, 2VIIIU-HE. P olr H r.r crr o Jrb3 oB aHLr e

6asoerrx oJreMeHroB B qu$ponofi rexnHxe. llpe4craBJreHlre
cxeM Ha ocHoee 6a3onbrx gJrgMeHToB.

MeroAur{ecKoe
uoco6ue

7 2 2
MynrrurneKcopbr, AeMyJrbrprrJreKcopbr. llpnnqunu pa6oru.
HasHaqeHr{e. Cxenarr.

MeroAuqecKoe
uoco6lre

8 2 2

Tpurreprr. Hasnarreulre. RS-rpurrepbr. RS-rprarrep c
cr{HXpoH uza\weit ro ypo BHro. RS -rpurrep c cprHxpoH wsaTlvreir

no frponry

MeroAraqecKoe
noco6ue

9 2 2

C.rer.{nrn. OcnoBubre rroHqrlrs r,r KJraccn(puraqux cqerrrr.rKoB.

Acunxp oHHbre AB oprqHbre cqerqprKn. C.{er.r prKw c
rrpopr3BoJrbHbrM MoAyneM cqeTa.

Mero.urEqecKoe

noco6ue

I,Iroro no
pa3Aerry

IIACOB:

I4

llroro sa
ceMecTp:

18

6 CEMECTP

flpnnqurbr rrocrp oenvrs. Lr apxlrreKrypa 3BM

t9 a
J 2

Crpyxrypa, o cHoBHbre KoMloHeHTbr r,r rrplrHrllrrrbr

S ynrcuno Hr4po B aHrrfl rr o cJreAo B areJrbubrx 38 M.
MeroAnqecKoe

noco6ne

20 3 2 ApxHrenrypHbre rrprrHrluurr Son Hefiuana.
Mero.uprqecKoe

noco6ue

2l 3 2 llpoqeccop 3BM, Ha3Har{eHr,re, ycrpoficrBo. MeroAraqecKoe
noco6ue

22 J 2
I{nrn KoMaHAbr. Cucreua KoMaHl 3BM. Knaccu(fr{Karlprfl rro
cocTaBy r4 cJroxrHocTpr KoMaHA.

MerolurrecKoe
noco6ue

23 aJ 2 MnoronpoqeccopHbre cprcTeMbr.
MeroAnrrecKoe

uoco6ue
I4roro uo
pa3AeJry
IIACOB:

10

MnrporoHrponnep KaK MprKpoMoAenb 3BM



a

24 4 2
O6Iqre cBeAeHr{fl o Mr.rKpoKoHrponnepax. Apxnreruypa
MprKpoKoHTponnepa.

MeroanqecxoH
uoco6ue

25 4 2 flepHSepnfiuue ycrpofi crna. O6qrre cBe4e:rrlns'
MeroAprqecKoe

noco6ue

26 4 2 Opranns a\vs. aAp e cHo ro rrp o crp aH crB a MLrKp o KoHrp onn ep a.
Mero,{nqecKoe

noco6ue

27 4 2
llopru neoAa/nrrBo,{a. KonSrErypnpoBaHr4e rroproB
eeoAa/errB oAa. fIoArqNKa rropron Bsol/sbrBoA nH6 oprra al!;ztv.

MeroAprrrecKoe

noco6ne

28 4 2
OpraHus ar\krs. rp orp aMn r. O 6qerpprH.rrrbre Ar{p eKTr{Bbr

KoMfrr4Jr.rrTopa.

MeroAprr{ecKoe
uoco6ue

29 4 2 JI o ru q e cKrr e o rr e p arJkrkr, o rr ep arl r4 kr c ABwr a, 6 uro e H e o rr ep au u u .
Mero.ur,tqecKoe

noco6ue

30 4 2 Oneparopbr ur,rKna, ycnoBHbre oleparopbr, oleparopbr nu6opa.
MeroauqecKoe

uoco6ue
Hroro no
pa3Aerry

IIACOB:

T4

Opranns a\vs. rraMsrlr 3BM

31 5 2
OpranrEsu\krs. rraMflTr{ 3BM.
Ilpunqu[br rr o crp o eHlrr o rr ep aruBHbrx 3 arroMprHaroqr4x
ycrpoficrn. O3Y craTprqecKoro 14 Atr:g.avLuqecKoro rurra.

Mero,uprqecKoe
7IIoco0ue

32 5 2
flausru c accorlnaruBHbrM AocryloM.
Kem-nann.arr. Crp arerulfl. pa3Merrl enkrs..

Mero.uuqecKOe

noco6ue
llroro uo
pa3Aerry
IIACOB:

4

,,{onro np eM eHHbre 3 arr oMprHaroulu e ycrp o fi crn a

anJJ 6 2

,{onronpeMeHHbre 3arroMprHarour{e ycrpofi crna.
Knaccr,r Q 

prKaur4q H o cH o Bnbre x ap aKTeprr crrrKr{ .

HaxouprreJrn Ha )KecrKr4x MarHr{THbrx AHcKax. Ycrpofi crBo,
rrplrHur,rn p a6 orbr, o cH o BHbre xap aKTepr,r crprKn. OpraHu 3ar\Hfl

xpaHeHr4f, AaHHbrx Ha )KecrKoM MafHHTHoM AucKe.

MeroauqecKoe
noco6ue

34 6 2
TnepAoreJrbHbre )KecrKrde AlrcKr.r. Vcrpofi crBo. Ocnoenrre
xapaKTepr{cTrrKr4.

MeroAHrrecKoe
noco6ue

Irlroro no
pa3Aerry
qacoB:

4

OpraHus awrs. BBoAa-BbrBoAa AaHHbrx

35 7 2

O 6uas opraHpr3 aTJvrs. cr{creMbr B B oAa- BbrB oA a. Crpyrryp rr ra

Synxunlr MoAyns BBoAa-BbrBoAa. MeroArr yrpaBneHprr BBoAoM-
BbIBO,IOM.

Mero.uprqecKoe
uoco6ue

36 7 2

AcunxpoHHafl repeAar{a AaHHbrx. llpunqunrr pa6orrr.
Acunxponnrrft rpr4eMo -repeAarquK.
llap anneJrbH afl rep eAarra AaHHbrx . llpnrulr4rbr p a6 oru.

Mero,uprqecKoe

uoco6ne

I,Iroro no
pa3Aerry
,IIACOB:

4

trIroro ga

ceMecrp:
36

Bcero: 54



fI
,f JlafiopamopHwepodo*t

J\b

tln

Horvrep
pa3AeJra

ArrcqurrJr
I,IHbI

O6renr
IIACOB Tenna .rra6oparopHoro 3anfl THfl

HanueHoBaHrre
ra6oparopnr

Yqe6no-
HAIJIfl.UHbIE

noco6nq

5 cenaecrp

Bee.ueH e . IrI cro p yrs. v reHA eH rI uv p a3Bvrrpls B bIqLI c JIpIT eJIr n o ft T exH I{KI{

I 1 2
BusyamHoe I{ccneAoBaH}Ie u ofipeAeneHlle
ro n S u ryp aL\krvr Ko M nb Iorep a.

KounrrorepHat
ayl.krTopus.

PasAaroqHrrfi
Marepr4an

2 1 2

IrI c cl eAo B aH u e H o rrp eAe JI eH Id e xo n (p uryp arrvrvr

KoMrrbrorepa c rloMorrlbro [porpaMMHbrx
cpeAcrB AnafHocrl{Kr{

KouurrorepHas
ay[rrropLlfl.

PasAatoqsrrfi
MaTepkr aJr

a
J 1 2

Hacrpofira IIK c roMolqrrc BIOS. KouusrorepHall
aytrvrropvs.

PasaaroqHHft
Marepr4an

I,Iroro no
pa3AeJry lracoB:

6

fioruqecKrre ocHoBbr 3BM. Ouronnrre tf yHrII]IoH€uIbHbre grIeMeHTbI 3BM

4 2 2
Cxeurr 3aMeIrIeHVs. Ha ocHoBe 2I4-HE.

Jla6oparopvrn
Paslaro.rHrrfi

Marepuajl

5 2 2
IrlccneAoBaHrre MaxopplTapHoro JloruqecKoro
SJIEMEHTA.

JIa6oparopLIn
PasAaroqnrrfi

Marepr4an

6 2 2

LIccreAoB aHI4e oAHo 6prrHbIX cyMMaropoB :

[onycyMMaropa I4 rloJrHoro oAuo6I,ITHoro

cyMMaropa.

Jla6oparoptrn
PasAaroqnrrfi

MaTepr{aJI

7 2 2
I,lccleAoB anr4e oAno 6urHoro KoMrlapaTopa :

npocreftruero I{ yHplBepcanbHoro.
Jla6oparopkrn,

PasAaro.rHrrft
Marepr{aJI

8 2 2
IrIccreAoBaHHe 4-ex 6nrnoro npocrefiruero
KOMrraparopa.

Jla6oparoprt
PagAaroqssrfi

MarepII€il

9 2 2
I,IccreAoB aHlre 4 - ex 6urnoro yHI4Bep c€IJIbHOro

KOMrrapaTopa.
Jla6oparopun

PasAaro.rHrrfi
MaTeplraJI

10 2 2 IrlccleAoBaHrre 4eurra(pparopoB, Jla6oparoprrn
Pa:Aaro.{Hrrfi

MaTepuaJI

11 2 2 IrlccneAoB aur,re rurE SparopoB. Jla6oparopus
PasAaroqnrrft

MareprraJr

12 2 2 l{ccreAoBaHue MynbrlllneKcopoB, JIa6oparopI4n
PasAaro.*rsrfi

MareppraJr

13 2 2 IrlccneAoBaHpro AeMynbrr4rrrleKcopoB. Ila6oparopnq
Pasraro.{Hrrfi

MarepHaJI

I4 2 2 LIccneAoB aHr.re ackr HXpoHHbrx crrerrlplKoB Jla6opar opkrn
PasAaroqHrrfi

MaTepr{ajl

15 2 2
I,Iccre,uoBaH[Ie cxeM cqerqplKoB c
rrp oH3B o JrbHbrM xo e S tb HIII,I eHToM rr ep ecqera.

JIa6oparop14s
Paslaro.rHrIfi

Marepuan

T6 2 2
IrlccreAoBaHpre RS-rpurrepa Ha ocHoBe 2I4-
HE.2VIIII4.HE.

Jla6oparopurs,
PasraroqHrrfi

MATEPIIAJI

t7 2 2
IrlccleAoB aHr.re RS -rpurrepa c
cr{HxpoHrasarlueft rro ypoBHro.

Jla6oparopun
PasAaro-{Hrrft

MATEPI{AJI

18 2 2 IrlccreAoB aHlre perr{crpoB, perr4crpoB cABI{ra. Jla6oparopvrn
Pas,uaro-{Hbrfi

MaTepI,Ian

I4roro no
pa3.{eJry tlacoB: 30

Llroro ga

ceMecrp:
36

6 ceurecrp
llpunqnrrbr rrocrpoeHr,rs r{ apxprreKrypa 3 BM



t9 3 2
Oneparophr rluKna while, for. KounrrorepHaq

aylihrTopkrfl
Pas.uaro.rHrrfi

MaTepHan

20 a
J 2

YcrosHufi oneparop repexoAa if oueparop
nrr6opa switch

KounuorepHafl
ayEI'IropI"{fi

Pagaatoqnrrfi
MaTepvan

2I J 2
KouanAbr cABnra BJreBo, BrrpaBo, HeKoropbre
AIIpeKTLIBbI.

KonaurroTepHafl
ayAprropl'Is.

Paslaro.rHrrfi
MaTepr{aJr

22 J 2
flporpanrMHbre cuoco6rr MacKHpo r;alvrfl
AaHHbrx. HanoxeHlre MacoK. VcraHoera.
c6poc orpeAeneHHbrx 6ur.

KounrrorepHafl
ayEkrropvrfl

PagAaroqHrrfi
MaTepr{an

23 J 2
llp o rp anrMr,rp o B aHlre ropro e ss oAa/n brB oAa.
Pearngarlufl AByx 6nulrrx Jrorrar{ecKr,rx
onepaquft.

KounrrcTepHai{
ayl.nropl,Is,

PasAaroqnrrfi
Marepr{an

24 a
J 2

llporpanrMrapoBaHue roproe seoAa/BbrBoAa.
Pearngarlr{q MHofo 6I,rrHrrx JrorrrtrecKprx
onepaqufi.

KounuorepHa.a
ayALrTopr4fr

Pas,{aro.rHrrfi
MaTepr,raJI

Hroro no
pa3AeJry rracoB:

T2

Mzxporonrpolnep KaK Mr{Kporuo4enr 38 M

25 4 2
llporpanrMr{poBaHrre cB eroAr4 oAHbrx
s(ULerroe.

KonnurrorepHaq
ayEuropl,'.s.

Pas.qaroqHrrfi
MaTepr4an

26 4 2
llporpanrMr,rpoBaHne ceMprcerMeHTHbrx
r{HAHKaropoB Ha craTr{.{ecxofi Lrlr.nkr:rallnuT.

KounuorepHat
ayELrTopLrfr

Pasaaro.rHhrfi
MaTepLIan

27 4 2

BHeoA crarnrrecxoft TeKcroBofi rEn@opMarllrr4
Ha TeKCTOBbIe CBeTOAI{OAHbIe LIHAI4KaTOpbI

5x7 .

KouusloTepHafl
aylkrropr4s,

Paslaro.rgrrfi
MaTepr{an

28 4 2
llporp alrMnp oB aHr{ e Marp rrrrHbrx LrHAprKarop o B

8x8 na ocHoBe [kr*aMtr.recKofi m:E^rprKaTfnw.

KouunrorepHalr
aYAwrop;Mfr

PasAaro.rHrlfi
MaTepHan

29 4 2
Opranusar\krs. BbrBoAa unSopuarJvrv B BraAe

6eryrqefi crpoK?r.
KonrnrrorepHair

ay[wTopurfl
Pas.{aro-rnrrfi

MaTepraaJr

30 4 2
llp o rp anrMrap o B aHr e M arp raqn o fi KrraB pr arypbr
c BbrBoAoru HnS opMarlr4ra Ha ceMr4cerMeHTurrfi
r,rHAr4KaTOp.

KounrrcTepHafl
aytrkrropvs.

Pasaaroqurrfi
MaTepHan

3l 4 2
llporpanrMr,rpoBaHue [ocJreAoBareJrbHoro
rropTa.

KonanrroTepHa{
ayI'krTopwfl

Pagaaroqnrrft
MaTeplraJI

32 4 2

llporpavrMr4poBaHr.re ceMr4cerMeHTHoro
HHAuKaTopa c BBoAoM nHSopu arJvrtr c
nocneAoBaTeJrbHoro [opTa.

KouurrcTepHa,s
ayl.wropufl.

Paglaro.rHrrfi
MaTepLIan

I4roro uo
pa3AeJry qacoB: 1,6

Oprauras alJkrfl. rrrrMsrpr 3BM

33 5 2 llporpanaMnpoBaHrae BHerrrHero O3y.
KouurrorepHat

ay4wTopr4fl
Pas4aro.{Hrrfi

MaTepr4an
tr{Coro no

pa3AeJIy rlacoB: 2

AorroepeldeHHrre 3 arroMlrHarouue ycrpofi c IBA

34 6 2
llporpanaMr.rpoBaHr4e BHyrpeuuefi
3Heprone3aBricprrvrofi [aMqrz. Ouepaqnu
'rr ekrus I g anvctr .rI aHH brx .

KounrrorepHaq
ayAIdTOpkrfl

Pasaaroqnrrfi
MaTepvan

tr{roro uo
pa3AeJry qacoB: 2

Oprauus aTJvrfl BBoAa-BbrBoAa AaHHbrx

35 7 2
Cncreua c o6uefi urnHofi. Opranr,rs awrfl
aApecHoro [pocTpaHcTBa cr,rcTeMbr.

KounrroTepHat
ayAvrTopr4fr

Pas,[aro-rHHfi
MareppraJr

36 7 2 Cucreua c o6uefi nrunofi. Oprauus a\krfl KounrroTepHas Pasaaro.rHrrfi



wx/ ganucu unQ opMarlran c ycrpofi crBaMr4

BOAa/BbrBOAa.

C atwo cmonmenbHan p ad oma o fiyvaru u4eeo cn

PasAer
Arrcqu[JrrrHbr

Nb

rr^lrl.
Teivra rr n.laa caMocroqrerbHofi pa6orrr o dyuarcrqerocfl

TpygoervrKocrb
(n uacax)

3 CeMecTp

BeeAeHne. Irlcropkrs,kr reHAeHIIr4wpa3Bvrrr4.rr BbrrrrcJrlrreJmnofi TexHr.rKr4

Pasler 1

1 Ilororenng 3BM. Pa1omo c rrumepamypoit. 2

2
TenAenqun pasn,vrrwfl. BT. HanorexHoJrornu. MoleKyn{pHbre
KoMrlbrorepbr. OnruqecKrae KoMlrrorepbr. KeaHroerre
KoMrlbrorepbr. KpnoreHubre 3BM. Pa1oma c numepamypoit.

2

a
J

Klaccu(pnlrapkr BbrrrLrcJrprrerrbHbrx cr4creM. KnaccHQr4Karlus ro
rIpI4HIIHny 4eficrBl{fl. Knaccn$vr:rraq;as. rro rroKoJreHr{flM. Pa1oma c
rumepamypoil.

2

4
OynrquoHarbHaq rnaccu$vnarJvrfl KoM[broTepoB. Pa1oma c
ilumepamypoit.

2

5
Knaccu(pprKapfr rrepcoHanbnbrx KoMrrbrorepoB. Knaccn$wKar\wfl
ro apxureKType cr4creMe KoMaHA. Padoma c Jrumepomypoti.

2

6

HefiporoMrlbrorepbr. O6rqere rroJro)KeHlrfl Hefiponnar cerb
rreJroBeKa. Ilpocrefirrre HefiporoMrrbrorepbr. Pa6oma c
Jtumepamypoit.

2

7

Apxurerrypa
uefipoxoMrrbrorepbr
numepamypott.

HeI{poHHOrr ceTr{.

vr [epcrreKTprBbr ]rx
llpournuJreHHbre

pasBvrrkrfl. Pa1oma c 2

Llroro ro pa3Aery qacoB: t4
Jlorn.{ecKne ocHoBbI 3BM. Oqronnue SyHrcqproHaJrbHbre gJreMeHTbr 3BM

Pasl.et2

8

Cprcreurr Jrorr{qecKrlx
CeueficrBa JrorrrrrecKr4x

ilumepamypoil.

oJreMeuroB 3BM
CXEM ?I CIICTCMbI

14 vrx xapaKTepr|aTuKn.
gJreMeHToB. Pa1oma c 2

9

usrqecKple $opnrrr rpeAcraBreHprq nnSopnaaJwyr. Anarorosrre
kr qla$ponue crrrH€Lrrbr. Yponnu rpeAcraBJreHtr.tr quSponrrx
ycrpoftcre. BxoAbr Lr BbrxoAbr qn$ponux Mr,rKpocxeM. Pa6oma c
numepamypoit.

2

10 flpo6nenrbr pa3Br4Tpr{ oJreMenrnofi 6aru. Pa1oma c ilumepamypof,t. 2
11 Ta6nnqrr Kapuo. Pa6oma c ilumepamypoti. 2

T2
Illu$paropbr. [emraSparopbr. flpraHrluuu pa6orrr. HasHa.reHpre.

Cxenrrr. Pa1oma c numepamyport.
2

13 PenepcuBHbre cqerrrnKu. Pa1oma c ilumepamypoit. 2

T4
Irlnrerpanbubre Mr4KpocxeMbr rrporpaMMupyeMbrx Aelurelefi
qacrorbr. Pa1oma c rumepamypoit.

2

15
Acunxponsrrfi ABolrrrHo-Aecsrr{rrsufi crrerr{rrK. Pa6oma c
numepamypo?:t

2

T6
CranxpoHHble crIerrrLIKI{ pI cqerr{raKr,r c [apalJIeJIbHbIM [epeHocoM.
Pa6oma c numepamypof,t.

2

T7 Ynnsepcamnrrfi rrerbrpex6urHrrfi KoMrraparop. Pa6oma c 2



Jrumepamypou. \ *

18
Konrqenofi perncrp. Konrqenoft crrerqnK . Pa1oma c
numepamyport. 2

t9 Perncrprr. KnaccrE$r,rKarllrfl. IapanleJrbHbre perucrpbr.
PerucrpoBar rraMsrb. Pa1oma c rumepamypoti. 2

20
C4nnraroque perr{crpbr. Ynnnepcalurrfi perucrp . Pa1oma c
rumepamypoit 2

2l Maxopnrapnufi noruqecrnft eleu errr . P a6 o m a c rumep amyp otit. 2

22
Peannsarluq SynKrlefi c. roMorqbro MynbrprrneKcopa. Pa1oma c
numepamypoit. 2

23
D-rpurrepbr c cprHxpoHr43arluefi no ypoBHro r4 rro $ponry.
flpuHqraurr pa6ors. Pa1oma c numepamypoti.

2

24 JK-rpurrepbr. T-rpnrrepbr. Pa6oma c rumepamypori. 2
25 Tpnrrep lllnnr.rAra. Pa6oma c numepamypoit 2

26
AHarorono-qn(ppoBbre npeo6pasoBarenra . Pa1oma c
rumepamypoit. 2

27 IluQpo - aHaJroroBbre rpe o6pas onareJrr4. P a6 o m s c rum e p amyp o it. 2
I,Iroro no pa3Ae[y qacoB: 40

6 cevrecrp
flpnHqzrrbr rrocrpoeHrr{ r,r apxrrreKTpa 3BM

Pasaer 3

28
MeroArr [oBbrrrrsHprs 6rrcrpo4 efi.crsus. ocnosnofi [aM_[Tr,r.

Ouruvru3allplff Aocryra x O3Y. CrpyrrypHbre MeroAbr rroBbrrrreHprt
6rrcrpo4eftcrsuq orepaTusnofi raMflTr{. Pa1oma c ilumepamypott.

2

29
OcnoeHbre xapaKTepr,rcrprKrd rlaMqru 3BM.
VlepapxuqecKar opraHrr3 aTrkrs, raMqrpr 38 M.
Apxurexrypa ocHoBnofi uausru. Pa1oma c flumepamypoit.

2

30
Ksru-uaNr.sm. Crparernu
cTp aTef vIII 3 aM eIIIeHr,Iq.

Pa1oma c trumepamypoit.

o6HosreHras ocnoeHofi rraMflTr{ KT

2

3l [ucxonrre Maccr.rBbr r4 ypoBnu RAID. Pa1oma c numepamypotit. 2

32
Sleuenr*as. 6asa rtocroqHHbrx 3a[oMr,rHa]oqr4x ycrpoficrn
Pa1oma c ilumepamypoit. 2

aa
JJ

llepenocHble HaKorIHTeJrrr fraMflTra. IloprarzBubre ArrcKoBoAbr.
3anonaunaroluue ycrpoficrBa Ha MarHHTHbrx JreHTax. llepenocHbre
ycrpoftcrna SneIu-raMqrv. Pa1oma c rumepamypoit.

2

Hroro no pa3Aerry qacoB: I2
MrarporoHrponnep KaK MprKpoMoAenb 3BM

34

Maprcnp o BKr,r Mr4Kp oKoHTp o nnep o B, Trrrrbr, o c o 6eHH o crtr
rrpHMeH enkrfl , cr4 creMbr KoM aHA. 3 auycr MLr Kp o Ko HTp onnep a.

flpnnqunrr ISP rporpaMMr{poBanprr.
llpoqeccopbr. Cucreua KoMaHA. -fl srrr rporpaMMprpoBaHr{s
Accenr6nep. Pa6oma c ilumepomypoil.

2

35
O prau ns awrkr rr aM{Tra pr aAp e c arln u . O p r alpr3 arrkrs c e rM e HTa.

Pexprurr aApecauun. PerucTpoBbre orepaHArr. HenocpeAcrBeHHbre
orepaHAu. Pa1oma c numepamvpoil,.

2

36

llpxrraax aApecaquq. Ko ceeHHai{ aApecaquq. Koce eHHaq aApecarlr4t
co cMeru eHr{ eM. E ag o n o - r4HAeKcH as. arp e ca]lihrfl . B as o n o - prHAeKcH at
aApecarlrlrfl co cMerrleHpreM. Aapecaqr4pr cTpoK AaHHbrx. A4pecaqut
rroproB BBoAa-BbrBoAa. P a6oma c ilumepamypoit.

2

37
KouauAbr rrepexoAoB pr BeTBJreHr,rfl rrporpaMM. Pa1oma c
numepamypoti. 2

38
KouanAbr 3arpy3K[ AaHHux. ApuSuerrauecKrre r,r Jrorr{rrecKrde
KOMAH,IbI.

2

10



KouanArr 6urosbrx or Pa6oma c rume
Hroro uo

r\T)t r\)lJr annsa\nn [arvL)ILvL J-DIVI

Pasaer 5
39

Cncrerraa rpepbrBanufi nporpaMM 3BM. Heo6xoAtrMocrb ctrcreMhr
rrpepbrB aHnft . O 6rqafl opraH vrsarJkrs. cpr creMbr up epnn aunfi .

O upe4eneHlr e M oM eHTa rrpepbr r,a:nvrfl. r,r rpr4opurera 3 arrp o ca.

flepegaua yrpaBnenkrfl rrpepbrBarorlefi rporpaMMbr r{ Bo3Bpar u3
Hee.

Pa1oma c rrumepamypoit

40 DRAM, SRAM, SDRAM -rraMnrb. 2

Irlroro no pa3AeJTy r{acoB: 4

flonronpeMeHHbre 3arroMr{Haroque ycrpoft crsa

Pasler 6

4l

OnrrrecKr,re 3aloMlrHaroqxe ycrpoficrna. Kouuarr-ArlcKu CD-
ROM. Kovrnaxr-AracKr,r o4HoxparHofi sarrkrcpr. CD-R. Kovrnarcr-

Ar{cKrr MHoroKparnoft 3arrkrckr CD-RW. [ucxu DVD. fltrcxn DVD-
R, DVD-RW, oAuocrofiurre, MHorocJrofinrre, oAHocropoHHrre,

AByCTOpOHHr.re. Pa^oma c numepamypott

2

42

flocro.sHHbre 3arroMr{Ha}ouue ycrpoficrna. IlporpauMnpyeMbre
ro cro.rrHHbre 3 arroMlrH aroqr4 e ycrp o fi crn a. llep erp o rp aMMr{pyeM bre
rrocro.flHHbre 3aloMrlHaroque ycrpoffcrna c oneKTpuqecKr4M
rporpaMMr4poBaHr4eM ,r ynrrpa(pr{oJreroBbrM crprpaHr4eM.

llep eupo fp aMMnpyeMbre rr o cro.f, HHbre 3 arr oMprnarorqu e ycrp ofi crn a
c sneKTpr4lrecKprM rrpofpaMMlrpoBaHlreM vr SneKTpprqecKprM

crr,rpaHr,revr (EEPROM). Flash-nanr rns. P a6 oma c rumep amyp o it
Llroro ro pa3Aeny qacoB: 4

OpraHus aps. BBoAa-BbrBoAa AaHHbrx.

Pasl'err T

43
ycrpoficrn snoAa/nHBoAa.
vr .rlaHHbrx. Pa1oma c

A4pecnrre [pocrpaHcrBa rraMsrlr n
MynrrulneKcr,rpoBaHpre mr{H a[peca
numepamypoit

2

44

Cr,rnxponnrrft kr acvrnxpouHrrft o6ueH.
CpanHeHne cuHxpoHHoro Lr acraHxpoHHoro pexr{Ma.
PacnpocrpaHeHple c?IrHiIJroB no r[uHaM. MeroArr rroBbrrrreHprs

cKopocrl4 o6uena rro Marr{crpaJrur. O6qas opraHu3a:glz'fi. rrrprH.

Alropururr ap6rErpaxa. CrauAaprsr rrprH. Pa6oma c
rumepamypotit

45
USB untepSefic. Ctanlapr IEE1394. Irlnrep$efic Bluetooth.
Irlsrep$efic Wi-Fi. 2

I,Iroro no pa3Aery qacoB: 6

IITOTO: 90

5. flpuvrepHafl TeMarr{Ka KypcoBbrx rpoeKTon (pa6or)

Kypconrre rpoeKrn (pa6orrr) He npeAycrrnorpeHbr yre6nrru rrJraHoM.

6. Y.re6no-MeroAntrecKoe u HHQopMaur{oHnoe o6ec[erreHrre Ar.rcqurrJrr{Hbr

6.7. O6ecn

ll

eqeHHocmb o0 u4 trxcn yq e 6 H urc(Lrw u, yv e 6 nwm u n o c o 6 u.fl"M u

J\lb

n\n

HanivreHoBaHrre
yue6nuna,

yue6Horo noco6r.rq
Anrop roa

II3A.
Kon-no

3K3.B
3.n-aq

Bepcr{fl

Mecro
pa3MeIrIeHHq
oJreKTpoHnoff

BEPCHI{

OcHoeHas nr{Teparypa
Brr.rlrcrI4TeJIbHbre rleruapee IO. B. 2009 .T SrerrpoHHufi



cI{cTeMbI, cerkr kl

TEJIEKOMMYHIIKAULIH
Sona raSe4pu

t

. KnaccuSuraqr4fl, vr

opraHrl3u\krfl
BbIITPICJIIITEJIbHbIX CPI CTEM :

Vqe6Hoe noco6ne

Mprxafiron B. M.,
Xana6us.P. O.

2010 + Snexrponnufi
So"a raSe4pu

Opranusa\vs.3BM n
crrcreM. Vqe6Hux

Tuxonos B. A.
Eapanoe A. B

2008 + Sner<rpoHHbrfi

Sona xadeAprr
Irlsyueuue eneuenrrroft

6asu qutbponofi rexnuru
Irlnosevruee B.A. 2002 + SnercrpoHnrrfi

SoHa ra$eApu
flpo rp auMlrp oB aH kre Ha

s3brKe C Ans AVR er PIC
MLTKpOKOHTpOnnepOB

llluax IO. A. 20tl + SnerrpoHHsrfi

Qo"a rca(pespu

llporpanrMrrpoBaHpre
Mr,rKpoKoHTponnepoB AJUI

HaqplHaroqnx pr He

TOJIbKO...

Eenoe B. A. 2016 + 3rerrponsrrft
$ona xa(pespu

{onomrureJrbnair n}rreparyl )a

Hoeefi mai{ oHrluKnorreAu;r
KoMrrbrorepa 20ll JleoHmee B. lI. 20r1 T

SnerrponHuft
6oH4 ra6e,uprr

Apxurerrypa
BbIITI4 CJII,ITEJIbHbIX CI4CTEM I,I

KoMrrbrorepHbrx cereft .

Vqe6Hoe noco6ne

Creuanoe A. H. 2047 J-
SnexrponHsrfi

6o"a rca(pe4pu

MuxpoeneKTpoHprKa.
V-{e6Hoe noco6ue

[Iapanon A. B 2007 -T-
3nerrponnrrfi
6ona na6e,qpsl

Apxnrerrypa 3BM u
cprcreM: V.re6nuK .rlJrt

BY3OB

Epofi4o B. II.
VItrcuua O. |I. 2006 + SnerrpoHnrrfi

Sona ra$e.upu

Opranusar\krn 3BM n
cprcreM: yue6. floco6pre

Anq cryA. BbrcIIr. yrr.
ganeAenrafi

fopHeq H.H.,
PouIHn A. f.,

CoroueHrles B.
B.

2006 + 3nempoHHrrft
So"a rcaSegpu

Apxurer ryp a KoMrrbrorep a 3. Tanen6avnr 2007 -T-
Snerrponnrnl
6ona ra$eApsr

Apxurerrypa
MLIKpOIIpOqeCCOpHbIX

CI4CTEM

Kocrpon E. 8.,
PyuxraH B. H.

2007 I-T-
SrerrposHrrfi
SoHa xaQe4pu

BrrqucrrrreJrbHbre
MarrrprHbl, cr{cTeMbl pI ceTI{:
yue6uux Ant cryA. BbIcrI.

yue6. saeeAeHuft

Merexun B.O.,
flannoecxrEfi E.

f.
2007 + 3rerrpoHnrrfi

So"a xa$espu

llparrnuecKoe
rrpofpaMMr,rpoBaHr{e

Mr,rKpoKoHTponnepoB
Atmel AVR Ha n3blKe

acceru6nepa

Penuq IO.B. 2008 -T
Snexrponnufi
So"a ra(pespn

Ilmoeo no ducr4uniluHe: ok neqamHbw uzdanufi ![ % onexmponnotx 100

6.2. Ilpoepatwwruoe odecneveHue u llnmepHem-pecypcbt

flporpauMnoe o6ecueqeHr4e, Heo6xoAr{Moe Anq rpoBeAeHufl rerqufi-r'kr3yurwsauufi:
rraKer Microsoft Office - oSuuroe rpunoxreHlle.
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r' Ilporparnnnroe o6ecne.rerr.r_e,.neo6xo.urMoe An, npone4enur na6oparopnrx pa6or:
naxersr AVR Studio, code vision AVR - ,.oriro.*"", gnx pa:pa6o.rrli qporpaMMHor.o KoAa Ajr{MI'IKpoKoHTponnepoB; Proteus Professinal - KoMTIJIeK c rnfl gMyn{qrr4 oneKTpoHHbrx cxeM.

Irlnrepner-pecypchr:
1' CnpaeouHble pecypcbl I'IHrepHera - Mnrponpoqeccopsr. [OneKrpoHHu[ pecypc]/

http ://www. atmel. co nt/ rul ru/ .

2' o6pasonarenrHrrfi pecypc I4nrepnera MHrcponpoqeccopbr. f3nerrponHrrfi
Aocryrra : lttp : I I datagor .ru.l

3. O6pasonarenrnrrfi pecypc IrlnrepHera Murpoupoqeccopbr. [OlexrponnrrfiAocryra:htrp:lleasyelectronics.rul r L '----'.- -

Pexnu Aocryrla:
'

pecypc]/ Pexprvr

pecypcl/ PeNzu

6.3. Memodurtecwue yKa3aHun u Ma.mE uanu no oudam safl.nmufi

Meroqtavecxr're )'Ka3arnns no peme'I'o 3aAar{ npe,qocraBJ'rrorcr cryAer{TaM B Br,r.qe reoperrF{ec*r4xnpe4nocrnror (n gJreKTpoHHoM u rre.rarrou nlr4e) K npaxu{qecrrrM pa6orarra. 
,' 7. Marepr.ra.n6Eo_TexutryecKoe obecueqenue ArrcqtrrrJrr{HBr

A'rq ocyqecrsJrenrx o6paaorareJr6roro fipoqecca no .qncrJur]Jrrine <Apxurerrypa OBM> neo6xo,ElvaJreKrlrzoHHtu{ ay4pr'topr.[, o60py40nanna.a uy.nrrulre4i,rinrmr,r ap"4"ouri" An.s npoBeAeHr,U nexq4fi-Bri3yarn3aqrlfi.

.{rrrnpoae4enurla6oparoprrrxla['TI4fiucnoI63yeTc'(oMn6IoTeF,Ha'ayAHTopfrg.rnr6orra6oparopux
BbIrMcJMTeJIbHoft rexnr'rxr'r ocnarqeHl{ble KoMrrllorepaMr,r, o6re,qfiHlrfirEnara :ror<'anrnofi cerbro, c aocr],rroM BI4nrepner. *Y r N4 D

8. Meroquvecrue penoMenAaqu[ no opraHrcar[ru 3yqeHtrfl AncqtrtrJrtrrrrr

Pa6o'rat 1-rc6nax nporpaMr\4a no ,qfic{trrfirr4rre <Apxnrerrypa 3BM> cocraere"u u 
"oor"ar"o"" 

'"
p:9lyl*l @e4epanrnoro focy4apcr:eennoro o6pionaren ,,oro craHAapra Bo no ,urp;;;;r*.
2'09 '03 '04 <flporpaurr'rnax I4DKeIrepruD) v yve6noro rrJraHa no npo(f ranro noAroroBKrr <parpa6orrcanporpaMMHo-r{H(pOprraaquonnrrx cr4cTeM).

I'Isy'renrae 4racqrarrrr' 'lr <Apx'rrerrypa 3BM) Brmorraer rreKrlr{ornlre, Dparor4rrecKr,rte r na6oparopnrre3tlr lTtr,fl' Bo npelrLr BblnoJrrrerlit saxasni na6oparopnofi pa6orrr r 1r"6oot uy;r,1ion 
^ cryAerrr MoxerKoHcyJIBT4poBarbct c qperroAaBareneM, onpeAeJrtrb nau6o:ree e@1|ernrrnue MeroA6r pelreHi4trrocrasJler{H'D( gaaaq' Ecnr' KaKalI-To rracrb 3a.qarut ocraercr He BbrrroJrrre'Hot, cry4err ruoxer npo4onxriTree B^[]oJ''{e'r4e Bo BpeM.s BHeayA[Topnoft cauocroxrenrnofi pa6orrr ra* 

"u 
ao"tvrriiuq""*.

- Pa6ora c r'n0opuaqr'rouHblMl4 IrcrotIHI,IKaMrr cqrrraercr oAEriM rr3 ocHoBrrBD( rr'4or calrocro*emnofipa6orrr.

l3


