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LUndposon curHansHbin npoueccop (LUCI, DSP, UMNOC, NUOC) — aTo
MMKPOMPOLIECCOP, apXUTEKTYypa KOTOPOro opneHTUpoBaHa Ha 3 EKTUBHYIO
peanu3auuo anropMtMoB LudppoBor 06paboTkn cUurHanoB peanbHOM
MacLuTabe BpemMeHu

BbicTpoe BbINOSIHEHUE onepaulnuu YMHOXEHUS C HaKonsieHUueM.
ApXxuTeKkTypa namaTu ¢ MHOXeCTBEeHHbIM AOCTYNOM.
CneumanbHble peXUMbl agpecauuu.

CneymanbHblie BO3MOXHOCTU NMPOrpamMMHOro aBTomara.
CneunanuaupoBaHHaa nepudepusa u nHtepcencsol.

arownE

=

. Manoe 3Hepron0Tpe6neHMe;
. Masnble ra6apv|Tb| MUKPOCXEeMbl,
. HU3Kasdd CTOMMOCTb
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OcHoBHasa 3agayva LICI1 — peanunsauma anroputMoB Lndposon obpaboTku
CUrHanoB B pearibHOM MaclLuTabe BpeMeEHMU

OGpaboTka curHana B pearibHOM MacLiTabe BpeMeHn — 310 obpaboTka
OTCYETOB BXOJHOrO CMrHana B TemMne ux NocTtynneHuns (npumep c konsetiepom)

UTo e BNUsieT Ha BO3MOXHOCTbL paboTbl nNpoueccopa B peasribHOM
BpPeEMEHN?

- ObICTpPOAENCTBUME NnpoLeccopa

- CJ10O’KHOCTb aJiropntMma
- CKOPOCTb NOCTYrJieHNAa AaHHbIX

Ycnosue paboTbl B pearibHOM BPEMEHN:

PeweHne 3agav



HauynHaem paboTaTtb ¢ LICI
[TporpammHoe obecrie4yeHme

A3bikn accembnep n Cu
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3apava 2 — l'eHepaTop Iaxa

1. MocTaHOBKa 3aaaum — Aoob6aBneHue 3xa K 3ByKOBOMY CUTHany B
peanbHOM BpeMeHu

2. MaTemaTnyeckoe onncaHue anropuTmMa;

r(n) =s(n) +s(n-No)

3. brnok-cxema anroputma n nporpamMmma



Bnok-cxema anroputmMa M nporpamma



3HaKOMCTBO ¢ 6a30BbIM NPOEKTOM

I nterrupt4()

— I >

my_function();



KonunpoBaHue Wa6noHHOro npoekTa
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KonunpoBaHue Wa6noHHOro npoekTa

& OMAP-L138 (=]
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OTKpbiTHe cpeabl CCS, 3apaHune paboyen obnactu

%)

¥ Workspace Launchen

Select a workspace

Code Composer Studio stores vour projects in a Folder called a workspace.
Choose a workspace Folder ko use Faor this session,

Workspace! | 13 hwsy 1LWOMAR-L 155 VH Browse, .,

[ Juse this as the default and do not ask again

(0] 4 l [ Cancel




UmMmnopT WwabnoHHOro npoeKkTa

% CCS Edit - Code Composer Studio ElEX
File Edit Wiew MNavigate Project Run  Scripts  Window Help
fm BT 2~ )

Fo-iE

VE' @ Getting Started 57

[Qudtcaccess || g9 |[mg cosedr
=8
Fi]

=
i:

— New B 4 Browse = Import D App
J > L -
:_f ? Project I@( Examples Project v Center

Would you like to use CCS in 'Simple’ mode? O Yes ®No

(Recommended for Energia and LaunchPad users)

Tl Cloud Tools
Welcome o Ti's Cloud-based
software development tools!

R— w0 e

Cloud Tools

At

" ﬂ SUpROIE "‘ , Videos /. Trainin
“I I | | g
ne: e Forum L y

Wiki

: Free License




UmMmnopT WwabnoHHOro npoeKkTa

® Import CCS Eclipse Projects

Select CCS Projects to Import

Select & directory to search for existing CCS Eclipse projects.

(3} Select search-directory: | Dilwsw1WOMAP-L1381L 135 _support|L 138 loop_intr |[ Browse. .. J

() select archive fils: | | Ei

Discovered projects:

-E L138_loop_intr [D:iwsy 1 OMAP-L1Z8\L153E8_supportiL 135 _loop_intr] Select al

Deselect Al

[] autamatically impart referenced projects found in same search-direckory

[¥ICopy projects into workspace:

Open the Resource Explorer and browse available example projects...

f:‘?} Firish ”_ Cancel ]




UmMmnopT WwabnoHHOro npoeKkTa

W CCSE Code Composer S5tu g@rz|
Eile Edit Yiew MNavigate Project Run  Scripts Window Help

i R K@i P iE

B || B cosedt |

[P Project Explarer 52 =) 5, ¥ = O (@8 Getting Started 53

Wes =0
138_loop_intr [Active - Debug]

nicludes

L1358 _aic3106_init.c
L138_aic3106_init.h
L138_loop_intr.c
linker_dsp.crmd
wectors_inkr.asm
CE748.gel

53]
FRTEEE

[#) problems 32
0 errors, 1 warning, O others

Description Resource Path Location

Type
4 Warnings (1 item}

 Free License - : 5 L138_loop_intr




AHanu3 WwabrioHHOro nNpoekKkTa

Code Composer Studio

File Edit View Mavigate Project Run  Scripts
Sm AL RASCEE - AE 2

[t Project Explarer 82 (=) 5 ¥ = O () Getting Started

= 5% 1136_loop_intr [Active - Debug]
il Includes

(= Debug

L1358 _aic3106_init.c
L138_aic3106_init.h
L138_loop_intr.c

linker_dsp.cmd

vectors_inkr,asm

| CA748.gel

Y EEE

: Free Licenss

Window Help

[£ L138_loop_intr.c 52
1// L138_loop_intr.c

ats

<

4$#include "L138 aic3l06_init.h"
5

tfloat alien(float):

7

Sinterrupt veoid interruptd(veid)
a9

£/ interrupt service routine

10 int sample;

11

1z sample = inpuc_left sawple(); // read L sample from ADC
13 output_seample; ff write L + R samples to DAC

14

15  return;

161}

i7

iZint main(roid)

194

20 L138_inivialise_intr (FS 9600_HZ, ADC_GAIN GDE,DAC_ATTEN_ODE) :
21 while(l);

22}

23

[#] Problems 52
0 errars, 1 warning, 0 others

Description Resource Path Location Type

& Warnings (1 item)

Wirikable Smart Insert 1:1

0 | B cosed |

=0




AHanus WwabyIoHHOro NpoekKTa

// L138 loop _intr.c
I/

#i ncl ude "L138_aic3106_init.h"

i nterrupt void interrupt4(void) //interrupt service routine

{

| nt sample;

sample =input_left sample(); /[ read L sample from ADC
output_sample(sample); /[ write L + R samples to DAC

return;

}

i nt mai n(voi d)

{

L138 initialise_intr(FS_ 9600 HZ ,ADC_GAIN_6DB,DAC_AT TEN_O0DB);
whi | e(1);

}



COopka npoekTa, oTKpbITUE (panna KoHcpurypauum uerneBoro

obopyaoBaHus

File Edit Yiew Mavigate Project Run  Scripts

% &~ A
[75 Project Explarer 52 & =8

'.,5 L138_loop_intr [Active - Debug]
+ %D Binaries

# - pill Includes
[#-[= Debug
L138_aic3106_init.c
¥ [ L138_aic3L08_init.h
H 7|£ L138_loop_intr.c
& linker_dsp.crmd
=[5 wectors_inkr.asm
5] CE748.gel

< Free License : LE

Window  Help

) Gething Started |8 L138_loop_intre 52 [E] Du712148
1// L1358 loop_incr.e
247

3
4 #include "L138 aic3l06_init.h"
5

& £float alien(float);

7

interrupt void interrupts (void)

int sample;

sample = input_left_samplei):
output_sample (Sample) ;

return;

int mainivoid)

{
L138_initimlise intr(F$_9600_HZ,iDC_GAIN 6DE,DAC_ATTEN ODE]:
while (1)
i
Click the: Mew button ta create a new target
configuration file, Click here to hide this message.
Bl console 3% S| M B-m-= 08 1% eroblens 52 = =
CDT Build Console [L138_loop_intr] 0 &rrors, 1 warning, 0 others
-irC:/ti/cosve/tools/compiler/o6000_7.4.15/include"” - | Description Resource Path Location
—reread libs --xml_link info="L138 loop_intr linkInfo.xml" = o Warnings (1 ikem)
—-rom model -o "L138 loop intr.out”™ & This project was created using a versio L138_loop_... propetties
" /L1353 aie3l06 init.obi™ "./L138 loop intr.obi”
" /vectors_intr.obi" "../linker_ dsp.cmd"
—1"D:ywevi OMAP_L138\L138 supportibslilibievmomapll3s bsl.li
h™ —-1"rts6740.1ib"
<Linkings>
'Finished building target: L136_loop intr.out'
o
*F% Build Finished *77%% 3
v : >
Writable Smart Insert 5 ’_::

/¢ read L sample from ADC
/4 write L + R samples to DAC

/¢ interrupt serviee routine

%] Target Configurations &2

| m ccsedt |5 Co5 Debug

=0

=

B X

1= Projects

(=2 User Defined
[T &678sim.coxml
%/ MewTargetConfiguration.coxml
%] OMAP_L138_EVM, coxml




NMepcnekTuBa oTnaaku

& CCS Debug - L13B_loop_intril138_loop 2 ode Composer Studio

File Edit View Project Tools Run Scripts  Window Help

(O BRIt B e 2 RiE BB R

5 Debug 2 ® ¥ =0

=¥ CMAP_L138_EWM.coxml [Code Composer Studio - Device Debugging]
x@ Texas Instruments XDS100v1 USE Emulator_0fC674%_0 (Disconnected | Unknown)

@Gettlng Started [€] L138_loop_intrc 52
1// L138_loop intr.c
247
3
4#include "L1358 =2ic3l06_init.h'
5
6 float alieni(float):
=
Sinterrupt void interruptd(void) // interrupt service routine
R
10 int sample:
11
1z sample = input_left_sample(]: /4 read L sample from ADC
13 output_sample: 44 write L + R samples to DAC
14
15 return;
16}
17
Sint main (void)
24
0 L135_initialise intr (F§_S&00 HI, ADC_GAIN 6DE,DAC_ATTEN ODE] ;
1 whileil):

: Free Licenss

| B CcsEdt ¥, CCsDebug |

()= Variables 22 € Expressions 4l Registers LB | R it Y20

Twpe Walue Lacation

wrikable Smart Insert | 21112 B




MoaknioyeHne LeneBoro o6opyaoBaHUA

Source not foun

8 CCS Debu de Composer Studio g@@l

File Edit Yiew Project Tools Run  Scripts indow Help

it B D Ao [ 5% [ [ CCSEdt | CCs Debug |
45 Debug 32 T B o= varisbles 3 6 Ewpressions 11 Registers £=% 3| e et ~ =8
=R OMAP_L138_EYM,coxml [Code Composer Studio - Device Debugging] Marne Type Walue Lacation
=1 Texas Instruments ¥DS100v1 USE Emulator_0fCE74%_0 (Suspended)
@@iGeting Started  [€ L138_Joop_intre (] 712148 1 =
Mo source available for "0x712148"
Wiewy Disassembl
B Consale 52 =% BE| ™ Ci-= B8
OMAPleESfEVM.c:me
Ce74X 0: Output: Enabling Experimenter P3Cs... e
Ce74¥ 0: Output: F3C Enable Complete.
C674¥_0: Output:
Ce74¥ 0: Output: PLLO init done for Core:300MHz, EMIF:Z2S5MHz
CE74X O: Outpuc: wDDR initialization is in progress....
Ce74¥ 0: Output: PLL1 init done for DDR:13ZMH=z
Ce74¥ 0: Output: wDDR init for 132 MHz is done

C674¥ 0O: Output:

£

: Free License : LE ¢




3arpy3kKa nporpamMmbl

File: Yiew, Project T
i | B | B arsEdt [$5ccspebu |
45 Debug 37 o T T B (o=variables i 6 Bwpressions 4 Registers LB | & X% OOt & = B8
= QMAP_L138_EYM,coxml [Code Composer Studio - Device Debugaing] Mame Tvpe value Location
[zl Texas Instruments XDS100v1 LUSE Emulator_0/CE74%_0 (Suspended)
= 0600712148 {no symhols are defined For 0x00712148)
| () Getting Started L1138 loop_intrc 52 [C] 0x712148 -8
1// L138_loop_intr.c
20
3 =
4 #include "L133 aic3106 init.h" % Load Program
5
:ﬂ"at alviens Elaak]s: Program fle | | [Browse... ] [Browse project.. |

Sinterrupt void interruptdivoid) // int Codeoffsst l:l

0 dint sample:

sample = input left sample(): // read Select a program

output_sample (sample) ; /4 write L

PR =25 1138 Joop
3 P Debug
i - L138_loop_inkr.out
w = RemateSystemsTempFiles

15

15 int main (void)

194

20 L138_initialise intr(FS 9600 HZI,ADC GATI
21 while(l):

223
23
B consale i Lo4r |§| 2] EE|_
DT Build Console [L138_loop_intr]
" A
'Building target: L13§ loop intr.out' 3 Select a program
'Invoking: Ce000 Linker'
"C:/tifeosve/tools/compiler/o6000_7.4.15/bin/ ® oK 35_loop_intr.map" —-warn sections
—irc:ftifecsvel/tools/conpiler/ 6000 7.4.15/11 5/include” --reread_libs -
—xml link info="L138 loop intr linkInfo.xml" T T e T prE T pe ey s za a3 TETTTaic3l0e init.obi™ "./L138 loop intr.chi™ "./vectors intr.obi"
"../linker dsp.cwd" -1"D:%veviOMAP L138%L138_supportibsly libhevmowapll3s bel.lib” -1"rts6740.1ik"
<Linking>
'Finished building target: L1358 loop_intr.out' Sl

: Free License - LE © | writable Smart Insert | 5:1 (e




Myck u npoBepka WaGOHHOro NpoeKkTa

% CCS Debug c - Code Composer 5tu
File Edit Yiew Project Tools Run  Scripts  Window Help
e LI i B EB-RDRG-S &3 [ [ CCsEdt [$5, ccs betug |
F: Debug 52 T T B 0=varisbles 22 6 Expressions 11l Registers Lot | %K it ~ =0
= OMAP_L138_EWM.coxml [Code Composer Studio - Device Debugging] Mame Type Walue Location
(= Texas Instruments XDS100v1 USE Emulator_0fC674%_0 (Suspended - SW Ereakpoint)
= main() 2t L135_loop_intr.c:19 0x11815CE0
-~ c_ink00() at boot.c:B7 0x1181882C (the entry point was reached)
%) Getting Started [€ L1238 _loop_intr.c 52 ==
1// L138 loop intr.c
24
3
4#include "L136_aic3l06_init.h"
5
6float alien(float):
-
Sinterrupt void interruptdveid) // interrupt service routine
=
10 int sample;
it
12 seample = input left sample(); // read L sawple frow ADC
13 output_ sawple (Sample); ff write L + R samples to DAC
14
15  return;
16}
17

2 int main(void)
10k

0 L136_initialise intr(FS 9600_HZ,iDC_GAIN €DE,DAC_ATTEN ODE|:
1 while(1):
2}
23
B consale 532

CDT Build Console [L138_loop_intr]
'

-~
'Building target: L13§_ loop_intr.out'
'Invoking: C6000 Linker'
"Ciftifecavestools/compiler/eE000 7.4.15/binfclex” —wv6E740 - --diag warning=225 -z -w"L138 loop intr.mwap"™ --warn Sections
-irC:/cifeesve/vools/conpiler/ 06000 _7.4.15/1ib" —i"Ci/ti/ecsve/tools/compiler/e6000_7.4.15/include” —-reread libs -
—xml_link info="L138 loop_intr linkInfo.xml"™ --rom model -o "L138 loop_intr.out” "'./L138_aic3106_1nit.ubj" "./LlﬁEi_lDUp_intr.Dbj” "./vecturs_intr.uhj"
", flinker_dsp.cmd”  -1"D:4wsvhOMAP_L138Y1L138 supportihslh libhevmomapl138 bsl. 1ib"™ -1"rts6740. 1ik" =
<Linkings
'Finished building target: L136_loop_intr.out'

|£

: Free License : LE : Writable Smart Insert 181




Moaudunkauma wabrioHHOro NpoeKTa
#i ncl ude "L138 aic3106 init.h"
fl oat my_function( fl oat);
interrupt void interrupt4(void) //interrupt service routine

{

I nt sample;
fl oat sample_float;

sample =input_left sample(); /[ read L sample from ADC
sample_float = ( f | oat )sample;
sample_float = nmy functi on(sample_float);
sample = (short)sample_float;
output_sample(sample); /[ write L + R samples to DAC
return;
}
i nt mai n(voi d)
{
L138 initialise_intr(FS_9600 HZ,ADC_GAIN_6DB,DAC_AT TEN_0DB);
whi | e(1);

}



LincdpoBon npoueccop (r, s, P — e npoyeccope)

LncdpoBon curHanbHbIU npoueccop

Anroputmbl 06pabOTKMN CUrHaANoOB:

1. CxkaTne/BOCCTaHOBIEHME PEYN. 1. KUX-dumnbTpaums.

2. KpunTtorpadmwms. 2 BUX-bUnbToaUus

3. CUHTe3 1 pacno3HaBaHue peun. — > ® palva. - —yp A —_— A + B X C
4. MopeMbl. 3. blMNo.

5. lopaenehue wyma. . 4. ApantTnBHaa counbTpaumsa.

6. CxxaTue/BoccTaHOBIIEHUE U300OpPaKEeHUN.

7. QXOKOMNEeHcauus.

8. AHanus cnekTpa.
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NMpumMmep apxnTeKTypbl Knaccudyeckoro npoueccopa (ADSP-2181)

85

%5

21xx CORE ~N h ADSP-2181 INTEGRATION —
POWER- 2
DOWN
cono K—Z—
] LOGIC
—"\ﬂ/ INSTRUCTION PROGRAM DATA
REGISTER SRAM SRAM 8
16K » 24 16K x 16 %YJE PROGR!:MMABLE
DATA AEE)AF-{SSS CONTROLLER 3
ADDRESS
GENERATOR | | GENERATOR PN FaGs [
# #2 o AN AN N AN
{} PMA BUS {} 14, PMABUS [~
[ // 141
DMA BUS N/ 14, | I 4 pmaBus |MUXE /
[ - EXTERNAL
7 - — ADDRESS
|~ BUS
PMD BUS 24 PMD BUS
—~ AV [~ EXTERNAL
~ DATA
ﬂ E : BUS
BUS
EXCHANGE DMD MUX
DMD BUS N4 - ~/ </ BUS 24
y
it 18 i ST R —
N N <z
INPUT REGS INPUT REGS INPUT REGS COMPANDING
CIRCUITRY INTERNALY 4 1€
ALU MAC SHIFTER N/ ‘j L N\ / TIMER PORT <¢
TRANSMIT REG TRANSMIT REG
QUTPUT REGS OUTPUT REGS OUTPUT REGS RECEIVE REG RECEIVE REG
{} U 16 {} SERIAL SERIAL 4
i | PORT 0 PORT 0 INTERRUPTS ci
7 RBUS




ApxuTtekTtypa npoueccopa OMAP-L138

JTAG Interface ARM Subsystem DSP Subsystem
System Control
ARM926EJ-S CPU Cce674x™
Input PLL/Clock With MMU DSP CPU
Clock(s) — Ger;grgéor Memory
w Protection 4KB ETB AET
Eﬁ:ﬁ;g; 16KB | 16KB 32KB ” 32KB
. I-Cach - L1P
Timer (x4) Power/Sleep ache || b-Cache gm || L1 RAM
Controller 8KB RAM
RTC/ _ (Vector Table) 256KB L2 RAM
32-kHz Pin
osc Multiplexing 64KB ROM BOOT ROM
Switched Central Resource (SCR)
Peripherals I
DMA Audio Ports Serial Interfaces Display Video Parallel Port Internal Memory Customizable Interfac
/\ /\
J\_\ /_/\_\/ \ /_/\_\ /_/\_\ /_/\_\ / \
EDMA3 McASP McBSP 1’c SPI UART LCD VPIF uPP 128KB PRU Subsystem
(x2) w/FIFO (x2) (x2) (x2) (x3) Ctir RAM
Control Timers Connectivity External Memory Interfaces
/\ VAN /A\
\/ N/ \
UsB2.0 UsB1.1 EMAC MMC/SD EMIFA(8b/16B)
ePWM| |eCAP
(x2) (x3) OTG Ctir| | OHCI Ctir 10/100 | MDIO HPI (8b) SATA NAND/Flash Dgff{ff,ﬁgR
PHY PHY (MII/RMIIN) (x2) 16b SDRAM




OMAP-L138 (ARMS + C674x DSP)

ARMY DSP
Subsystem Subsystem

“High Speed ADC
or FPGA
_or DSP interface

B CPU Cores
~ ARMIZBEJ-S™ (MP L) 480/375 MHz

ARM C674x PRU ‘
= 3PRU Cores upto 150 MHz esch 926E)-S DSP Subsystem Va—
L Lore PRI PRU LCD 4
B Peripherals {1.8/ 3.3V |0s) e Tidar 450 MHz 450 MHz Core (1 Core 1 Controller [
— 10100 Ethernet MAC _ _15“MHZ_ _15“MHZ_ &
— EMIFL - SDREAMMAMND Flash ; LAP 32K ‘ [ [ | uPFP

i 4EEF 4EEF
II::E :g: L0 ek S2ED | $ED
L2 256K | , - |

EMIFE — DDR imDDR/DODRZ)
Yideo Port I/F, SATA, uPP, LCDC

Video |/0

BPackage

= 13 ¥13mm nFBGA (0.65mm], Switched Central Resource (SCR) / EDMA
16x16mm BGA [0.8mm) : :

— Pinto pin compatible with CE7 48/6/2,

An1808%s Peripherals Connectivity System
" Knobs I DI B B e
B Applications emFﬁj | .
— Power Protection Systems, Test & UHPI lf.,_?: lﬁ:&i EMAC | SATA| Tﬁ'ﬂr e
bleasurement, SOR, Bar Code Scanners, | RTC G ; ! ‘ {2} : :
Fortable Communications, Portable Medical, e I . - High Capacity

Feirka e udfe Serial Interfares Program/Data Storage Storage

e [ — ————— ———1

ol | | |

M:BSP | piC || usRrT || MDDRY Async | ngacisp |

@) ‘ | e | SR U | @ |
| | S et

_ ©Bluetooth’ )



NMoacucrema DSP

L1P Cache/SRAM

L2
Cache/ [
SRAM

Unified
Memory
Controller
(UMC)

Program Memory Contreller (PMC)

|

1D MA Instruction Fetch

g

External
Memory
Controller
(EMC)

SPLOOP Buffer

16/32-Bit Instruction Dispatch
Instruction Decode
Data Path A Data Path B

TTTTTTT]

Register File A Register File B

Interrupt
Data Memory & Exception
Controller Controller
DMC
( ) Power
Control

—HHHH——

L1D Cache/SRAM




NMoacucrema DSP
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3HAaKOMCTBO C accemMOriepoM: OCHOBHblIe KOMaHAbI
LDW .D1 *A3, A7
STW .D2 B1, *+B4(1)
ADDSP L1 A3, A0, A2

MPYSP M2 B1, B2, B3

NOP 4
ADD L2 BO, B1, B2
SUB L1 1, A0, A0

B S1 _LOOP



Komnunauua, accemonep, amsaccembnep

O0630p apxUTEKTYypbI Npoueccopa: NnaMAaTb, PerucTpbl,
BblYUCNINTENbHbIE OJIOKHK

NMouck pparMeHTOB KOAA, B KOTOPbLIX npoucxoaut coopmupoBaHue
3Xa n cABUT JIMHUN 3a4ePXKKU

NMNoopoOHbLIM aHanu3 Koaa

3aQlaHUSA: HaNTK PernucTp, B KOTOPbIA 3aNUCbIBAETCA TEKYLLMIA OTCYET, HAUTH
perucTp, Yepes KOTopbIin agpecyeTcs NIMHUA 3aePXKKU; OTKPbITb OKHO
OoTOOpaXXeHns1 NaMATU N onpeaennTb, NO KAKOMY agpecy pa3mMmellaeTcs JNIMHUA
3a4epXKU U Tak aanee.

OueHkKa BpeMeHn o6paboTKm U 3aTpaTt NaMATU

BbiBoa 0 paboTe B pearibHOM BpeMeHMU



MoHATUe onTUMM3aUnN, ee HEOOXOAMMOCTbL B HalleM criy4yae
OueHKa 3aTpaT BpEMEeHU Ha pa3Hble y4acTKu Koaa
BbisBrieHMe npuyYnHbl 60NLLWIOro BpeMeHn oopaboTku
NMouck nyTen pewweHns npoonemoil

Moaudunkaumsa nporpammbl C MIPUMEHEHUEM LIUKITUYECKOU
oydhepusauun



Moaundukauma npoekra
OTnapka
OueHKa HOBbIX BpeMeHHbIX 3aTpaT

BbiBoAbI



