Anexkcees C.B., Ynucros C.D.

VHDL moaynu YT1C ctbika C1-dJ]

B ochoBe meromonmoruu mpoekTupoBaHus cuctem Ha kKpuctaiuie CHK (SoC) mexut
MPUHIIMIT TIOBTOPHOTO HCIIOJIB30BaHUS CJIOXKHO-(YHKIMOHATBHBIX O50k0B (CDB). COb,
pa3palaTbeiBacMbl€ B paMKax OJHOI'O IPOEKTa WIN CHELHMAIBHO, 3aTEM UCIOJB3YIOTCS B IPYIHX
npoektax. [lo anamoruu ¢ cucremoil Ha mjaTe, Iie B KadyeCcTBE KOMIIOHEHTOB BBICTYIAIOT
rotoBbie MUKpocxeMbl, CHK KOHCTpyupyeTcs u3 HOBTOPHO UCHOIb3yEeMBIX OJIOKOB.

B HayuHO-TexHHMYecKOM oTueTe «DimeMeHTHas 6aza 2005» roBopuTcs 0 HEOOXOIUMOCTH
pa3pabotku coOctBeHHON OuOmmuorekn CDOB Tuma «Softy[1]. B cooTBeTcTBUH ¢ mpHKa3zoM
Nel207 ot 28.11.2008r. B 0a3e «JlomMan» Oblla opraHm3oBaHa OuOIHMOTEKa pa3paboTUMKa
«HDL monynu», nocrynnas ais nosb3oBateneit @IYIL «ITHUDW». B nacrosiee Bpems B Hel
MOMEIEHbl MOJAYJIH, HaumboJee YacTo HCHOJb3yeMble B pPa3palboTKax MpearpHusaTHs: cXxema
aBTononcTpoiiku yactotel (AIITY), ycrpoiictBo mpeobpazoBanust curnana (YIIC) creika Cl-
®JI, c onopubiM curHaiioM 6144 xI'u, YIIC cteika C1-®JI ¢ onopubiM curHaigom 16384 kI’ u
VIIC cteika C1-®JI ¢ omopubsiM curHaioMm 36864 xl'm. Ilo I'OCT 27232-87 [2] obmen
CUTHaJaMHu JaHHbIX Ha cThike C1-®JI noymkeH Mpou3BOIUTCS IBYNOJSIPHBIMH MOCBHUIKAMH C
M30BITOYHBIM MIEPEKOIUPOBAHNEM B OMUMITYJIBCHBINM CUTHAN B AMana3oHe ckopocteit ot 1200 no
144000 Out/c. OOMEH CHWTHaJlaMH JaHHBIX IPEACTABICHHBIX MOMIYJICH OCYIISCTBISCTCS B
nuarnasone or 1200 xo 64000 our/c.

Ortor Habop cloXHO-QYHKIHOHATBHBIX 00KOoB (C®PB) cobcTBeHHON pa3paboTKH
OpeNnpusaTHsi, MpeacTaBIeHHbIH B Buae RTL-ypoBHs, BBIIOJIHEHHOM HAa CHHTE3HPYEMOM
MIOJIMHOYKECTBE BBICOKOYPOBHEBOTO si3bika onucanus ammnapatypsl VHDL (ITOCT P 50754-95)
[3]. CDb (nanee Moaynu) sIBIAIOTCSA MPOrPaMMUPYEMBIMH COTJIACHO MPUIJIAraéMOMY OIMMCAHUIO
U TEXHOJIOTMYECKH WHBAPUAHTHBIMU, T.€. MOTYT HMCINONb30BaThes 1 peanuzauuu B [IJIUC ot
pa3IM4YHBIX Ipou3BoauUTENEH, a Takke B bUC.

KonTponp pa3paboTaHHBIX MoOAyned BO BceX peXuMax (YHKIIMOHHPOBAHUS
npousBowics Ha creHae ¢ npumeHenueM [IJIMC ¢upmsr Xilinx cepun «Spartan 3» (CAIIP
«Foundation ISE 7.1li»). Hexoropsie momymu YIIC Obutd HCIONB30BaHBI B pa3paboTKax
uHctutyta - B m3nenmuun 1640 (OKP «Jlesunrerpatop») Obl1 ncnoib3oBaH Moayib «YIIC
36864», peanmnzoBannbii B [TJIMC ¢upmer Altera EPF10K30 (CAIIP «Max+Plus I1»); B
ycTpoiictBe TexHosorndeckoro koutpons s KTC «/lesunterpatop» Obul HCHOIB30BAaH
monyib «YIIC 16384y, peamusoBannbiii B Takoit ke [IJIMC (CAITP «Quartus Il»). Takum
oOpa3zomMm, moareepxkjaercs cuHTesupyemocts VHDL omnucanus nanseix cxem B IIJIMC ot
Pa3JINYHBIX TPOU3BOJUTEIICH.

OnbIT mMoOKa3piBaeT, 4To wucnoibzoBanue wmoxayneir YIIC CI1-®JI no3Bomsier Oosee
OTepaTUBHO peann30BaTh cooTBeTCTBYIOUTYIO GyHKIHI0 B [IJIMC 3a cuer ncnonb30BaHus paHee
0TpabOTaHHBIX CXEMHBIX pelieHui. Bo3aM0o)kHO, Takxke HCI0JIb30BaHKUE JII000H COCTaBHON YacTu
Monayist — 3to AITTY, BOY niim MOJIEM. [lna npumepa HMKEe NPUBEICHBI JaHHBIE HA MOIYJb
VIIC36864 [4].

HA3HAYEHUE MOAYJIA

Monaynb sBiseTcss mporpamMMmupyemMbiM u peanusyer mudposoe YIIC creika C1-OJI. B
YaCTHOCTH MOAY/Ib BbioyiHAeT ¢yHkiuu BOCH, moacTpoilku TakTOBOM 4YacTOTHI MECTHOTO
reHeparopa IOJ TaKTOBYIO 4acTOTy npuHUMaeMoil uHpopmauuu (AIITY) m xomupoBaHue
(mexonupoBanue) mepemaaBaemoit (mpuaumaemoirt) wHbopmanuun (MODEM) cormacao 'OCT
27232-87.

COCTAB MOAYJIA
Monynb coctout u3 cienyromux 6iokos: BOCH, AIITY u MOJJEM
2. OCHOBHBIE XAPAKTEPUCTHUKHN MOAYJIsI © HASBHAYEHHUE BbIBO/10OB



OcHOBHbBIE XapaKTePUCTHKHU MOAYJISI IPUBeAeHbI B Ta0J1.1.

Tabmua 1
[TapameTp bykBenHoe Bennuuna
0003HaYCHHUE
Bxoanas onmopHas yactora, kI 11 GL 36 864 xI'11
Peanuzyemblie ckopocTr, KOUT/C B 1,2:2,4;4,8;9,6; 16; 19,2; 32; 48; u 64
[ar xoppekiuu B AIITY, % 1/k 6,25; 3,2; 1,6; 0,8
EMKOCTh HHEPIIMOHHOTO OJI0Ka S 2:4:8:16
[TomrocHOCTH ~ TIOACTPOMKH B P 0,5;1
AIITY
biiokupoBka  NOACTPOMKH B - 2 (mpup=1)
AIITY npu OTCYTCTBUH 3 (mpup=0,5)
3HAKOMEPEMEH  OMHUMITYJILCHOTO
CHTHaja B T€UYEHUE YHCJIa TaKTOB
Frllpm
BpeMst OIOKMpOBKHM TIOJICTPOMKH - 16; 32; 64; 128
npu  oOpbIBE  OMUMITYJIBCHOTO
kaHana, Ttllpm
XapakTepucTuKa ¢dazoBoro - Peneitnas
nerekrtopa AIITY
Cxema 3amuThl OT ApOOIEHUM - [Toxacrpoiika nox nepsyo
3HAKOINEepEeMeHY ApoOIECHOr0 CUTHAIIA

rac:

TtlIpm — mepuona TaKTOBOM YaCTOTHI IIPUEMA.

k — koappunment nenenus aeaurens AIITY, onpeaessiFonuii mar KOPPEeKIUH MOICTPONKH.
Fon — vacrora nquckpernzanuu AIITY.

S — ko3 HUIIMEHT NeICHHSI CYETUHKA C TIEPEKPECTHBIM COPOCOM.

P — MOJIOCHOCTB MOACTPONKH.

B- ckopocTs nepenaun 6MMMIyIbCHON MHGOPMAIUK.

Frllpm — noactpanBaemas B AIITY npuemMHas TakToBasi 4acTOTA.

Ha3na4yenue BHIBOI0OB MOIYJISI IPHBEAEHO B Ta0.1.2.

Tabnuna 2.

O6o3Hauenue | Haznauenue

CHK (1:0) Bxoap! yctanoBku mara koppekiuu B AIITY (1:0)

UP BxoJ1 yCTaHOBKHU pexrMa OMUMITYIbCHBIHN (ABOUYHBIH)

KP (1:0) BX0/1pI yCTaHOBKH pa3psAHOCTH WHEpIMoHHOTo O110Ka (1:0)
T (1:0) Bxo/1pl ycTaHOBKH cueT4YHKa OJIOKUPOBKHU noacTpoiiku B AIITY
PL1 Bxop yctanoBku nositocHOCTH noacTpoiiku B ATITYH

NU BxoJ cOpoca ananu3aropa oOpbiBa KaHaia

BL_APCH Bxon BHeniHel 61okupoBku noactpoiiku B AIITYH

S (3:0) BXo0/1pl ycTaHOBKH CKOPOCTH 0OMEHa HH(POPMALIUU

MDRC Bxon npunnmaemoii nHpopmanuu

GL BxoJ rmo6anpHOI 4acTOTHI

DTF Bxox nepenaBaemoit undopmanmu

CHL1 Bxon ycranoBku pabota / nuiend

ZP2 BrIxos1 3HaKonepeMeH NpuHUMaeMoi nHpopMaluu

REF Brixon nexoaupoBaHHOM HHPOpMAITUN

MDTF Brixon 3akoaupoBaHHON nH)OpMaIuu

FTPRM Brixon Frllpm




‘ FTPRD ‘ Beixon Frllpn

3. Onucanne padoTbl MOYJIS.

3.1 BOCH BripabatsiBaeT yactotrel Fonm = k*Frllpm n Frllpan u3 BXOIHON BBICOKOM
9aCTOTHI.

Bxoanas rmo6anpHas yactora GL=36864 xI'11 moctymaer Ha Bxox GL Moxyns u nanee
Ha BOCH. B 3aBucuMocTtu OT ycTaHOBKM BXx0J0B ympaBieHust S(3:0) ckopocThio oOMeHa
undopmanuerr B u BxomoB ympasinenus P(1:0) marom moxcrtpoiiku 1/k, BwIpabaThIBaroTCs
pasnuynbie yactoThl (Tabn.3 — 6). I'ne Frllpn — chopmupoBannas B8 BOCH takroBas yactora

nepeaayn.

Tabmuna 3. Hlar koppekuuu 1/k=1/16: P1 = «0» u PO = «O».

S3 S2 S1 SO Fom, xI'g Frllpn, B, x0ut/c
Kl'1g

0 0 0 0 1024 64 64

0 0 0 1 768 48 48

0 0 1 0 512 32 32

0 0 1 1 307 19,2 19,2

0 1 0 0 256 16 16

0 1 0 1 153 9,6 9,6

0 1 1 0 76 4,8 4,8

0 1 1 1 38 2,4 2,4

1 0 0 0 19 1,2 1,2

Ta6mmma 4. lar koppekmuu 1/k=1/32: P1 = «0» u PO = «1».

S3 S2 S1 SO Fom, xI'g Frllpn, B, x0ut/c
kl'1g

0 0 0 0 2048 64 64

0 0 0 1 1536 48 48

0 0 1 0 1024 32 32

0 0 1 1 614 19,2 19,2

0 1 0 0 512 16 16

0 1 0 1 307 9,6 9,6

0 1 1 0 153 4,8 4,8

0 1 1 1 78 2,4 2,4

1 0 0 0 38 1,2 1,2

Ta6muua 5. Ilar koppekuuu 1/k=1/64: P1 = «1» u PO = «O».

S3 S2 S1 SO Fom, xI'1g Frllpn, B, x6ut/c
Kl'1g

0 0 0 0 4096 64 64

0 0 0 1 3072 48 48

0 0 1 0 2048 32 32

0 0 1 1 1228 19,2 19,2

0 1 0 0 1024 16 16

0 1 0 1 614 9,6 9,6

0 1 1 0 307 4,8 48

0 1 1 1 153 2,4 2,4

1 0 0 0 76 1,2 1,2

Tabmuua 6. [lar koppexkuun 1/k=1/128: P1 = «1» u PO = «1».

S3 S2 S1 SO Fom, xI'g Frllpn, B, x6ut/c
kl'1g




0 0 0 0 8192 64 64

0 0 0 1 6144 48 48

0 0 1 0 4096 32 32

0 0 1 1 2456 19,2 19,2
0 1 0 0 2048 16 16

0 1 0 1 1228 9,6 9,6
0 1 1 0 614 4,8 4,8
0 1 1 1 307 2,4 2,4
1 0 0 0 153 1,2 1,2

3.2 Yacrora Fon mnocrymaer B AIITY, rme mpoucxomut mnoxactpoiika Frllpm mnon
npuHuMaeMblid o Bxoxay moayiss MDRC Bxoanoit undopmarmonnsiii curnan. Cxema AIITY,
peanr3oBaHa Mo CTPYKTYPHOU cxeme puc. 1

| UHEI'PATOP Y
p=0,5 S=2, 4, K =16, 32,
nnu 1 8 mwml6 64 wm 128
MVYJIbTUITJIEKCOP
UP=1-«bN»
UP = 0 — «bII»
Puc.1

IIpu ycranoBke Ha Bxoge PL1 nornueckoilt «l» MOACTpoilka OCYIIECTBISIETCA IO
¢poHTaM M cmajaM BXOJHOTO CHUTHaia, a Hpu jorudyeckoM «0» - Tonbko mo ¢poHTam. B
MOCJIEAHEM CIIy4ae CKOPOCTh MOACTPOMKH YMEHBIIAETCS B 1BAa pa3a, HO BXOJHOW CUTHAJI MOXKET
OBITH C OOJIBIIUMU MPeo0IalaHUIMU.

Ilepenarounass xapakrepuctuka ¢azoBoro gerekropa (D) wumeer penelnyro
XapaKTepUCTHKY C MPOrpaMMUPYEMOH MOJIOCHOCThIO MNOACTpoilku (P). WMuTerparop — 3T0
CUETYHK C MIEPEKPECTHBIM COPOCOM C MPOrpaMMHUPYEMbIM KOA(PPHUIIMEHTOM UHTerpanuu S (Tali.
7). Yupasnsiembrii aenutens (YY) umeer koadduiment nenenus (K), mporpammupyembrit
coryiacHO Taba. 9. MyJibTUIUIEKCOP NMPOU3BOAMUT MEpeBO paboThl B OMUMITYIbCHBIN «BM»
pexxuM uin ounossipusiit «bID» pexxum B 3aBrucuMocTH OT curHana «UPy.

OcHoBnble xapaktepuctuku AITTY crnenyrommue:

- ar xoppekiuu ¢ = 1/k*100%;

- YHCJI0 3HAKOMEPEMEH, HEOOXOIUMBIX [T HadanbHOM cuuaxponusauu N = k*S/2;

- mosnoca 3axBata F = 2*Ft*p/kS;

- MHUHHUMaJbHBIA epro KoppekTupoBanus t = S/Ft.

Cxema AIITY wumeer aHanu3aTop OMMMITYJBCHOIO CHUTHAja, CpadaThIBAIOMUN IpH
OTCYTCTBHH 3HaKoIepeMeH B OMHMMITYJIbCHOM CHUTHAJIe B TE€UEHHUE JBYX TaKTOB 4acToThl Frllpm
npu p=1 wmm Tpex TtakroB mpu P=0,5. Cxema 3amuTel OT JIpoOieHH paboTaeT 3a CYeT
MOJICTPOMKH YacTOTHI MO MEPBOM 3HAKOIIEpEMEHE IPOOJIEHOTO CUTHAaA.

ITpu Hanmumu Ha BXxoae moaynss CHLI1 normueckoro «0» ocymiecTBIS€TCS HOpMallbHas
paboTa MOJyJs, a MpHU JOru4eckor «1» - pexum muieida, korga MoayIMpoBaHHas HHGOpMaus
B Omoke MODEM Bo3zBpamaercsa B 6ok AIITY u MODEM. B 6ioke AIITY unTerpatop B
BHJIC CUYETYMKA C TIEPEKPECTHBIM cOpocoM mporpammupyercs mo Bxomam KP(1:0) cormacHo
Tabmn.7.

Tabmauma 7.




KP1 KPO Koaddurment genenns cueTynka ¢ mepeKpecTHbIM cOpocoM
0 0 2

0 1 4

1 0 8

1 1 16

ITo Bxoxy UP ycranaBnuBaercst pexxuM padotsl 61okoB AIITY 1 MODEM: UP = «0» —
BII, UP = «1» - BU. Ilo Bxoxy moayns BL APTCH moxeT ObITh 3a0JI0KHMpOBaHa MOACTPOHKA
AIITY nonmaueit Ha 3TOT BXOJ Jiormueckoil «1». BiiokupoBka MOJICTPOMKH OCYIIECTBISETCS
Takke B pexume b, ecnu oTCyTCTBYIOT 3HaKONEepeMeHHbI B TedeHue aAByX TaktoB Frllpm (mpu
PLI1=1) unu ecnu 0OTCYTCTBYIOT 3HaKonepeMeHHbI B TeueHue Tpex takroB Frllpm (mpu PL1=0).
B srom cnydae mpekpamieHre OJOKMPOBKHM HACTyMaeT udepe3 MPOrpaMMHUPYEMBIH MO BXOJam
T(1:0) mpomexyTok Bpemeru coraacHo Tabi.8. [To Bxomxy NU morudeckoit «1» MOKHO cOPOCUTH
CUETYHK, 331al0Mui mporpammupyembii mo Bxoaam T(1:0) mpomexxyTok BpeMeHU UJId BOOOIIE
UCKJTFOUUTHh BHYTPEHHIOIO O10KHpOBKY moactpoiiku B AIITY ycranoBko#t normueckorr «1» mo
3TOMY BXOAY.

Tabmuma 8.

T1 TO Bpewms 6noxupoBku AIITY B takrax Frllpm
0 0 16

0 1 32

1 0 64

1 1 128

Tabauua 9.

P1 PO Koaddunment nenenus Y] (K)
0 0 16

0 1 32

1 0 64

1 1 128

B 610ke MODEM npu UP = «1» ocyuiecTBisercs MOAYISLNS TBOUYHOTO CUTHAJA,
noctynatoniero mo Bxony DTF B OummmynbcHbI curHan ¢ Bbigadedt mo Beixony MDTF wu
JEMOAYJISIMA U3 OMUMITYJIBCHOTO CHUTHala, rnocrynatomiero mno Bxony MDTF B nBowuHbIid, ¢
Belauelt mo Beixoy REF. Anroputm npeoOpa3zoBaHMs CUTHaJIa JaHHBIX B OMHMITYJIBCHBIN
CUTHQJI TMPOUCXOJUT MO CICAYIOIMM TMpaBuiiaM: CUMBOJBI «0» U «l» cuTrHama JaHHBIX
MEpENalOTCd HAa TAaKTOBOM HHTEpBAJIEC JBYMS WMIYJIbCAMHU PpPaBHOM JUIMTEIBHOCTH U
MIPOTUBOIIOJI0KHON NOJISIpHOCTH. [Topsiiok yepenoBaHus MOJISIPHOCTH UMITYJILCOB IO CPABHEHUIO
C TpEeAbIAYIIMM TAaKTOBBIM HMHTEPBAJIOM HE HM3MEHSETCS NIpH IMepenade cuMBoia «1» u
W3MEHseTCs TIpH nepenade cumBoa «0» [2].

[Tpu UP = «0» mpoucxoaut nepegavya v npueM JBOMYHOTO CUTHAJIA IO TEM K€ BBIBOJAM.

4 PEAJIM3ALUA MOAYJISA B ITPOEKTE

4.1 B ampekropuio mpoekTa ckomupoBark ¢aiinsl: BOCH.vhd, MODEM.vhd, RS1.vhd,
UTCCE.vhd u UPS36864.vhd st CAIIP B VHDL- penakrope unu RS1.sch u UTCCE.sch ms
CAIIP o¢upmsr  Xilinx Foundation Series B cxemoTexHuyeckoMm pepaktope. [lanee B
cootBercTBUU ¢ CAIIP nenaercst nobaBneHue 3Tux GailyioB K IPOEKTY.

4.2 na CAIIP ¢upmer Xilinx ISE Foundation umun ISE WebPACK nomkHBI OBITH
nmpom3BeNeHbl cienytomue nedctBus: Project > AddSource, Beimensitorcs 3tu Qainel U
No0aBIISIOTCS B HMepapxuio mnpoekra. B nepeBe wuepapxum Bwigensiercs ¢aitn UPS36864-
behavioral (UPS36864.vhd), B okue ProcessView packpsiBaercst Habop omiuii B Design Utilities
u nBoiHBIM mienkoM mo Create Schematic Symbol dhopmupyercst cumBon sroro moxysst. Jlanee
3TOT CHUMBOJI MOJYJISl MOKET OBITH MOMEILEH B MTPOEKT, 3apOrPaMMHPOBAH COTJIACHO OMUCAHUIO
U TIOAKIIOYEH K OCTaJbHBIM YacTaM npoekra. Ecim cumBon He Tpebyercs, TO



IporpaMMHpOBaHNE MOy jaenaercs B Oosee BepxHeM ypoBHe VHDL mpoekTa, Kyzna BXOAUT
moxayias UPS36864.vhd.

4.3 Ius CAIIP ¢upmbr Altera QUARTUS Il momkHBI ObITH MPOHM3BEACHBI CIIEAYIOIINE
neiictBus. Assignments > Settings > Category > Files. Beimenstorcs, OTKPBIBAIOTCS |
nobasnstorest 3tu ¢aiinel B mpoekT (Add wim Add All). B okne Project Navigator n1BoiHBIM
meakoM otkpeiBaeTcs (aiin UPS36864-behavioral (UPS36864.vhd).vhd. TIpouenypoii: File >
Create/Update > Create Symbol File for Current File co3maercst cumBon moaysst. Jlanee sror
CHUMBOJI MOJIYJIsl MOXET OBITh TIOMEIICH B IPOEKT, 3alpOrpaMMHUPOBAH COTJIACHO ONHCAHHIO U
MOJIKJIFOYEH K OCTaJIbHBIM YacTsIM TpoekTa. Eciu cuMBOI He TpeOyeTcs, TO MporpaMMHUPOBAHUE

Monyns jenaetcss B Oonee BepxHeM ypoBHe VHDL mpoekra, Kyga BXOAUT MOJIYJb
UPS36864.vhd.

4.4 Ilns CAIIP ¢upmsr Xilinx Foundation Series B cXeMOTEXHHUYECKOM PEAAKTOPE JAOJDKHBI
OBITh NMPOW3BEICHBI CIEAYIOIINE JACUCTBUSA. BOUTH B CXEMOTEXHHYECKHU PEIAKTOpP, J0OaBHUTH
MOyJid B TpoekT mporenypoit: Hierarchy > Add Sheet to Project, naunnas ¢ moayns RS.sch.
Co3aath MOJYJIb U3 OTOU cXeMbl mpoueaypoit: s Hierarchy > Create Macro Symbol from Netlist
> OK. U tak manee ans napyrux moayieit. Cxemy BepxHero ypoHs UPS368642.sch mposepstoT
Ha TPaBWIIBHOCTh COCMHEHUH Moynei, aenaem moayinb UPS368642 mponenypoii: Hierarchy >
Create Macro Symbol from Current Sheet > OK. [lanee 6uOnuOTEUHBI MOJYJIb BEPXHETO
ypoBHst UPS368642 BcTaBiisAlOT B IPOEKT U IPOrPaMMUPYIOT B cOOTBETCTBUU ¢ T3.

Bxon GL nomxkeH ObITh MOJKIIOYEH K MOAYIIO Yepe3 riobanbHbi Oydep.

3aKIFOUeHUE

Ucnonbs3oBanue monyneit YIIC C1-®JI no3Boaut Oosiee onepaTUBHO pean3oBaTh
cootBercTByomyto ¢yakuuto B [IJIUC. [lo cnoxusmieiics B Mupe npaktuke COb sBusercs
TOBApHOM MPOAYKIMEH, HMIMPOKO TMPEACTABICHHOW Ha pbiHKE. OIHAKO TEXHOJOTUYECKUA U
HSKOHOMHMYECKUIl ypOBEHb OOJBIIMHCTBA OTEUYECTBEHHBIX KOMIIAHMA HE TO3BOJSET UM
y4acTBOBaTh B MexAyHapogHoM pbiHKke C®Bb u BeIHYXIaeT (opMupoBaTh COOCTBEHHBIH,
o0ocobnennbiifi. B Poccun mnoka HeET HOPMaTHUBHO-NIPABOBOW 0a3bl, perilaMeHTHpPYIOIIEeH
mporecchl  pa3pabOTKH, aTTecTalliu, JOKyMeHTupoBaHus u Bbilycka C®b. Opnako ecnu
Heo0Xxo/iMMasi HOpMaTUBHO-TIpaBoBast 0a3za OyzneT copMHpOBaHa, CO3JaHHbIM Ha MPEANPHUATUN
3a/ie]l, 1 HAKOIUIEHHBIH OMBIT ITO3BOJIUT ONTHUMUCTHYHO OLleHUTEH maHckl PI'VII «ITHUDW» na
poccuiickom pbiHKE C®Pb. OI'VII «HUHUMA «lIporpecc» COBMECTHO C BEIyIIUMU
NPEINPUATHSIMHI OTPACIU U IM3alH - LIEHTpaMH pa3pabdoTail COOTBETCTBYIOIINE CTaHAAPTHI, HO
OHM HE YTBEP>KJIEHbI KaK OTPACJIEBbIE U HE BBEJICHBI B ICHCTBHE.

[IpakTHUecKuil ONBIT MOKA3bIBAET, YTO CTOMMOCTh CDb MOBTOPHOTO MCHOJIB30BaHUS B
cpenreM B 10 pa3 mpeBbIIIaeT CTOMMOCTh aHAJIOTUYHOTO Pa30BO HCIoib3yemoro 6moka [5]. Tlo
sToi mpuuunHe CPb pemraror, kak mpaBuiio, oOIIMe JIOTHYECKH (hOpMaIM3yeMble 3aJauu, Kak
npumep — 310 YIIC C1-®JI. Ho HeoOxomumo co3naBaTh MHGpopMannoHHbld ¢pona no CO -
O50kaM ¢ I1IeNbl0 opraHu3anuu BHeApeHus ux B paspabotkax [IJIMC u CuK mns yckopenus
CPOKOB IIPOEKTUPOBAHMS U3JEITHI.
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