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KOMMNOHEeHTbI

Wocud KAPLULEHEOMM
iosifk.narod.ru

Cky/ibnTypa ¢ MpamMopHoropenbedha Kagpuri AnonnoHa,
6ora ConHua. Penbedp, otHocswwmiics k IV—Il 8s. go H. 3.
6bin HariaeH LLnumarom npu packonkax Tpou

Cnacu6o untaTtensim 3a OTK/IUKH

HMTak, rocriofa YnTaTeNN, MBI YK€ BHISICHIAIN
CBS3b MEKIY U3BECTHON KapTHHOU B Pycckom
My3ee I MaKOPUTApOM. TeMm, KTo 3amHTepecy-
€TCsI 9TUM CIO’KETOM, MOTY IIPeIOKATH CChLI-
ky[1]. OcobenHO Xx04eTcs mO6IATOAAPUTH
B. YepHuKOBa 3a ITpeKpacHOe MICHMO — OT3BIB
0 MOHX «3alucKax VHkeHepay.

A Terrepp — HOBBIII cIokeT. [Ipraem crporo
B COOTBETCTBHU ¢ peKoMeHmanusimu BHUUITIO.
HMTak, HaqnHaeM OIMCaHIe HHTePeCYIOIIero Hac
CIOKeTa ¢ KpaTKoro 0630pa ero aHajora.

Ksapgpura AnonnoHa

Ksanpura Anosiona — 9T0 4eTBepKa KOHe,
CKadyIIas 1o Heby. UeTbIpe KpacaBIia KOHs 1 60T,
KOTODBIN UMM YIIPABIISAET. A €CIIH II0CMOTPEeTh
TIParMaTHYHO, TO 9TO IPOCTO YETBIPE IBUTaTEs,
YCTaHOBIICHHbIE IJIS IapaJUIeIbHOM PabOTHI
1 upieanbHO (60XKeCTBEHHO) yripasiisieMble. [laH-
HBII IPUHINII UCITIPABHO JEMCTBOBAJ U [IEMCT-
ByeT, HAYMHAsA OT JPEBHUX KOJIECHUIL ¥ JIO CEr0-
naamHux «[Iporpeccos» u «IIporonos». IIpas-
Ia, IleHa JBUTaTeJIbHON YCTAaHOBKHM pacTeT,
TOCTHTAst YeTBIPEXKPATHOTO yBenmdeHns. Hy Tak
ATIOJIOH 1 €CTh ATIOJIJIOH, KaKas yoK TyT 9KOHO-
M «A 3adeM BOOOIIIe Ha0 HAPaIUBaTh MOII-
HOCTb IBUTATeIbHON YCTAHOBKU» — CIIPOCHUT
quTatenb. OTBET OYeBHIEH: YTOOBI e3TUTh ObIC-
Tpee. [la, BepOATHO y:Ke JPEBHHE «I03ePhI» 3HA-
JIV: XO4eIlTb YBeJINIHBATh MOIIHOCTb, CTaBb 60-
Jiee MOIIIHBIN IBATaTeNb. A KOTJa JOCTUATHYT Ipe-
Ied B eIMHUYHOM MOLIHOCTH — NO0OaBIIAH

pybpHKa

Keagpura AnonnoHa
¥ MUKPONPOLECCOPbI

nBurateny. OHU TakKe 3HAJIH, YTO HAPAIIUBa-
HUe KOJIMIeCTBa IBUTATeNIell He BefleT K apudme-
THYECKOMY YBeINYEHHUIO IIPOU3BOUTETLHOCTH.

Mauro Toro, IIpu Nog06HOM YBeINIeHUN 3Ha-
YUTEJIBHO YCIOKHACTCS yIIPaBIeHue Beel IBU-
rateJbHOM ycTaHOBKOM. M Tak — oT PasToHa
1o pakersl H-1. 3Hanu Bce [peBHME «I03€PLI»
U B Ha3UJaHME IIOTOMKAM CJIarajy JeTreH bl
0 TOM, 4TO HapyIIeHue CHHXPOHHU3aIHU pabo-
THI IBUTATeIbHOH YCTAHOBKH BeJIeT K KaTacTpo-
(bugeckuM oTKazam.

BoT 06 9TOM 1 IIOHZIET PaccKas Hajibllle, O TOM
KaK «OBICTpee U MOIIIHEe».

[TpezcraBisaio YUTATENIAM HECKOJIBKO CTaTel
oy o61uM 3arooBkoM «KBanpura Amosio-
Ha». (Hagelocs, 4To IOy IUTCS HECKOIBKO CTa~
Teil.) B 9THX MaTepHanax Xo4eTcst 06paTUTh BHU-
MaHHe YuTaTesell Ha TO, YTO IIPOUCXONUT IPH
YBeIMYEeHUH YHCJIA IPOIECCOPOB B IIPOEKTE.
U xaxuM 06pa3oM 3TO yBeJIHICHHE CKa3bIBaeT-
s Ha PA3IMIHBIX ACHEKTAX IIPOEKTa.

Hy Bor, Teneps MOKHO HePeXOIUTh K MUK~
porporeccopam.

Bpems, geHbru
M MUKpoOnpoLeccopbl

ITouemy 80pyz 06 amom?

Korza aBrop cobupain MaTepua 0 CeTeBbIX
IIPOIIECCOPAX, O KOMMYTAaTOPAX TPETHETO yPOB-
Hsl, 0 MHOTOIIOTOYHOCTH B MEKPOKOHTPOJLIE-
Pax, TO COBEPIIIEHHO HEOKU/IAHHO Ha I71a3a [0~
IAJICS MaTepHasl HHOTO IiaHa. Ja, 31ech Toxke
HJET Pedb O TOM, YTO OBIBAET IIPH yBeIMICHAH
9HCIIA TPOIIeccOpOB. TOIBKO B HECKOIBKO APy -
rOM paKypce. A OCKOJIBKY OZOOHBIX MaTepH-
aJI0B B OTEYeCTBEHHOII [IeYaTH KpaiiHe MaJIo,
TO TeMa I10KA3aJ1aCh ABTOPY JOBOJIBHO HHTEPec-
Hoit. Ho 06 aToM cynuts BBam, yBakaeMble 4~
tarenn. [ToaToMy 115t Hadasa gasaiite 06CyIIM
camoe HOBoe 1 HHTepecHoe. Oberany «IIpodre-
HU€ TapaHTHPYeM», HY TaK 3a feJ1o!

Heckonvko cmpok o mom, «kax»...

Jlo cHX IOp s HCal TOJBKO O TOM «4TO»,
TO €CTB LIeJIBIO CTaTell GBLIO [I0KA3aTh CaMy pa3-
pabOTKy, KOHCTPYKI[HIO, porpammy... Ho BoT
Telephb XOUeTCsI 3ATPOHYTh TEMY «KaK» [eJIaTh
paspaboTKy...

B «cTaporiuHSHbIE BpeMeHa» Hac, MOJIOIBIX
COBETCKHX CIIEI[HAIICTOB, YIIUIH B OCHOBHOM TO-
My «ato». [IpomsBecTs pacder yaia, BBIOPaTh KOM-
IUIEKTYIOIINE, HCCIEL0BATh OCIIJUIOTPAMMY.
CKpOMHBII KypPC IUIAHUPOBAHHSI IPOU3BOJICT-
Ba ObLI TOYHO BBIZICP)KAH B COBETCKOM CTHIIE.
CraruaHoe, 6eCKPH3UCHOE U BCeM IIOHSTHOE.
[laxe TO, ¢ YeM IPHUIIIOCH MO3HAKOMUTHCS

B coBerckux HWH, nongpasymesao, 4To IIaHBI
1 CPOKH, KOTOpble HagHadamHch B LIK 1 CoBMu-
He, TaM Ke ! KOppeKTUpoBaIrch. Hano 6obrire
Ipu6OPOB — 3aHeCeM B IUIAH IIOCTAaBKY, U e~
pes mapy Jiet... Hapo 6ombIue mopeit — oTBeT
IPEMEPHO TaKOH JKe.

B HOBBIe BpeMeHa, TaM, IJie MHe IPHIIUIOCh pa-
60TaTh, BOIPOCHI «KAK» PEILIAIICH IT0-PA3HOMY,
IJie I10 HAUTHIO, A TJie U TaK, YTO HHOINA IPHXO0-
JIHJIOCH ITPOCTO TEPSIThCS B IOTAIKAX Ha TEMy «3a-
qeM U I1o4eMy 00cc [iellaeT IMEeHHO Tak». CooT-
BETCTBEHHO B 00JIACTH «KaK» HAKOTIIOCh MHO-
IO BOIIPOCOB.

Ho npu usy4eHUH COCTOSIHUS I B pa3pa-
60TKaX MHOTO-MHUKPOIIPOLIECCOPHBIX YCTPOICTB
1 CeTeBBIX MUKPOIIPOIIECCOPOB MHE JTOBEJIOCh
II03HAKOMHTBCA €O cTaThsaMU [xkexa aHcca
(Jack G. Ganssle).

IIxex TaHCC 6BLT BiIameableM HeOOIbIIONM
¢bupMBI, IPOU3BOAUBIIIEN OTIALOTHOE 060PY-
JI0BaHHe — BHYTPHCXEMHBIE IMYJIATOPHI, He-
06x0MMBIe JUIS OTTAIKU IPOTPaMM B MUKPO-
KoHTpoJIepax. [Tocermas CBOMX KINEHTOB, OH
HOJTY 41T GOJIBINION OIIBIT OOLIIEHHUS C Pa3paboT-
YUKaMH U3 MHOTHX aMepHKaHCKHX bupM. ITpo-
BOJIMJI CEMIHAPBI II0 BCTPOECHHBIM CHCTeMaM
1 B Ka9eCTBe KOHCYJIbTAaHTa IIOMOTaJI KOMIIaHI-
SIM CIIPABUTBCS € UX «BCTPOEHHBIME» TIPOGITe-
MaMH, BOSHUKAIOIIIMHE IIPH pa3paboTKe BCTPO-
€HHOTO IIPOrPaMMHOTO 00eCIIedeHH .

DTOT OnBIT [AHCCIT OIHCAN B CTATHSIX U B KHH-
rax. Ha MHOTHX IIpHMepax pacckasai 0 TOM, KaK
HaJI0 pa3pabaThIBaTh U3JEJIHUS CO BCTPOCHHBI-
MH MHKPOKOHTpojuIepamu. Ho B maHHOM ciry-
Jae X0UeTCs IPeJiCTaBUTh POCCHUCKOMY JHTa-
TEJIIO TO, «KaK» BEAYT Pa3pabOTKH aMepUKaH-
Bl M 9TO OHU JeJNAIOT ISl CBOeBPEeMEHHOTO
BBIIIOJIHEHUS IPOeKTOB. [ToaToMy, mymaercs,
HAJI0 TIOIIBITAThCS OIIHCATh IIPOLecC pa3paboT-
KH IPOrpaMM ¢ To4KH 3peHus [xexa. CTaThu
I>xexa [aHCCIIa MOTYT OBITH Hall[JeHBI Ha €ro
caiite — http://www.ganssle.com/.

Haubosee nHTepeCHOM IJIS PACCMOTPEHUS
PEJICTABIISETCS CTAaThsl «YMEHbIIIEHUEe CTOUMO-
CTH IPOTPaMMHOTO 06eCIeUeH s Iy TeM «I0-
6aBieHMs» TIpoIIeccopoB» [2]. B Helt paccmoT-
PEeHBI CHOCOOBI YMEHBIIEHNsI CTOUMOCTH BBI-
IIOJTHeHHUs IPOoeKTa. BO3MOKHO, OTIeNbHbIe
MOMEHTBI NIOKQKYTCSI IUTATENIO CIOPHBIMU, TEM
He MeHee, aBTOP JJAHHOM CTaTbU CIUTAET, YTO
HeKOTOPbIe B3IJLIBI H CysKueHus [keka laHccma
MOTYT ObITh HHTEPECHBI He TOJIBKO OTeIeCTBEH-
HBIM pa3paboTIMKaM, HO 1 HX 6occam.

U n1s1 HagaIa X04eTcst IPOLUTHPOBATh TOJb-
KO OflMH a63al] U3 yKa3aHHOI cTaTh! JKeka
lancena.
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LleHHOCTb BCTPOEHHOTO
nporpamMmMHoro obecneueHus
cTana gopoxxe 3osioral

«Cez00Hs1 Bcmpoenoe npozpammroe obecrieye-
Hue — camas dopozasi Beuyp 6o Bcenennoii. I1ped-
cedament cobema dupexmopob pupmot «JIokxuo-
Mapmun» 2-u Hopman Ozacmuu (Norman
Augustine) 6 cboeil knuze «3akonvs Ozacmuna»
(Augustine, Norman. Augustine's Laws, AIAA
(American Institute of Aeronautics & Astronautics),
Reston, VA, 1997) Hanucan o mex uHmpuzax, ko-
mopuie Ovinu y npousBodumeneii camonernob-ic-
mpebumeneti 60-x 20006. mo6vt ybenuuums npu-
Ovinv, npousbodumenu mMeumani o mom, 4moooL
006abump «umo-Hubydv» Kk KOHCMPYKYULU CAMO-
nema. Ho yxe x koruy 70-x 6onvuie He 66110 HU-
Kaxux 6o3moxHocmeil 006abums umo-1u6o «pu-
3uteckoe» K KOHCMPYKUUU caMOLema, nomomy
umo dobabnenue HoBbix QyHkyuoHanvHbIX 603-
MoskHocmetl 03Hauano yBenuuenue Beca camone-
ma, umo 6 cBoto ouepedv npubeno 6vl x yxyouie-
Huito Beex ezo xapaxmepucmux. Odnako npodab-
Yol camonema Bce-maku meumanu 0o6abumo
«Heumo», 4mo6ut ybenuuums cboto npubvins. OHu
UCKATIU IO «HEUMOY, MAKoe, Komopoe Ovl Hute-
20 He Becuno, HO no3Bonuno snauumenvHo yBenu-
4umv cmoumocmv. M OHU HAWAU M0 «He-
4mo» — 2mo Ovino bempoernoe npozpammuoe
obecneyerue! Dmo b1 ombem Ha ux Meumol.

Camonem F-4 Ovoin nyumium ucmpebumenem
60-x. E20 cmoumocmb 6 donnapax, no ypobrio en
2004 2., cocmabnsem npubnusumensno $20 man
3a wmyxy. Ucmpebumenv F-4 ne umen becmpoen-
H020 npozpamMmuozo obecnederus. A cez00HsUL-
Hutl, HoBetiwiuti ceputinwiti F-22 cmoum yxe
$257 man. 1 nonoBuna yernvt — amo bempoeroe
npoepammroe obecnederue.

Bom max xustHb 060eHana daxe camvle cmernvie
Mmeumuvt npousbodumeneii o pocme npubvLINLL».

Hoxex T'ancen

[laee peus HOMET O TOM, YTO HEOOXOAMIMO
ClesIaTh, YT0OBI H30EKaTh ONIMOOK B KOZIe IIPO-
TPaMMBI 1 YBeINIUTD 3¢ (HeKTHBHOCTD IPoI[ec-
ca IpoeKTHpOBaHus. Bee, 94T0 3/1ech omucaHo,
Gyner mmose3Ho Taxk ke i 1myist FPGA nusaiinepos,
[IOCKOJIBKY TeXHOJIOTMHU KOJUPOBAHUS IS SI3BI-
KOB BBICOKOTO YPOBHSI IPHMEPHO OIUHAKOBBIL.

Mouemy paspeneHuve
Ha YaCTU HACTOJIbKO BaXXKHO?

«Kpamxocpounas namsimp uenobexa, ckopee
bcezo, n0do0Ha KpouieuHOMy KIuLy, Kormopuiti pak-
muuecku Moxem depxamv 6 z0108e monvko
namv — 0ebsmo Beujeil npesxde, wem HoBvle dar-
Hble 3ameHsm mam npedvidyusue darnole. bonv-
wine yHKyuY nepenonmsiom ymcmbermulii kIul
npozpammucma. IIpozpammucm Gonviie He M0-
Kem noaHocmuio noHsimo ko0, ciedobamentvto,
owubku 6 kode pacnpocmpansomcs».

Hoxex T'ancen

Kak Bemercst HpOCKT? Hamucatb KOO 1 OTJIa-
JOUTD. CHOBa HaIKCaTh U CHOBA OTIIaguThb. U tak

pybpHka

IO TeX IIOp, TTOKa IPOEKT He OyIeT 3aBepIlleH.
[Ipudaem OTITQKUBATH MIPOEKT IIPUXOAHUTCS IO
nByM npuanHaM. [lepBas — 910 OIIMGKH B KO-
Iie, BTopasi — HeNpaBIIbHOE 3ajaHue IS [IPO-
eKTUPOBaHMSL. Bropas npnarHa IpuBOIMT, Kak
[IPaBIIIO, K 6OJIee CYIIeCTBEHHBIM IIepepaboT-
KaM IIpOeKTa, 1eM mepBast. Ho mockonbky obe
[IPUYHHBI BIUSIOT Ha IPOU3BONUTENBHOCTD TPY-
Ia, ©X MOXKHO OL[eHHBATh MHTErPAIBHO, KaK
orn6xu B mpoexre. [7106anpHO n36eKaTh M0~
SIBJICHUSA OLIMOOK HEBO3MOKHO. A KaK 9acTO OHU
MOSIBJIAIOTCS M HACKOJIBKO TIPH 9TOM CHIDKAeT-
Cs1 IPOU3BOIUTEILHOCTD TPyIa?

Yr006bI IOHATH, OTKYA 6epyTCs OIIHOKH, He-
06X0IIMO OIIpeNeNUTh, HACKOILKO KOM(OPT-
HO IyBCTBYeT Ce0sl 4e0BEK Ha IPOU3BOLICTBE.
BcroMHMTE Kafphl CTapoil XPOHUKH, Ha KOTO-
pbIx 6611 cHATHI coBeTckre KB BoeHHOTO 1 110-
CIIeBOEHHOTO BpeMeHH. [IJIMHHbIE PSABI KYIIb-
MHOB U PabOIHX CTOJIOB, HaJ{ KOTOPBIMHE CKJIO-
HIUTACh KOHCTPYKTOPBL. Betble Xanarel, THIIMHA
1 TOJIBKO TOJIOC IUKTOPA, PAIIOPTYIOLIHIA O 10~
Gemax. B a11oxy «pasBUTOro» €10 06CTOSIIO TaK.
«JIn4HbIA cocTaB» oTedecTBeHHbIX KB 00b19HO
HaOUpaCs C TeM 3a1acoM, 9ToObI Beeraa 6es
60J1p1II0TO yirep6a ISt ieia MOSKHO ObIIO OT-
BJIeYb YACTh MEYKEHEPOB B KOJIXO3BI, Ha OBOIIe-
6a3pl u mp. [ToaTOMY TOMeEIIEHNI 0OBITHO
He xBatao. CTOJIBI TECHIINCH OJIUH K JPYTOMY.
Crynbst ¢ 3aH03amuL. .. Ho, ckaxeT quraTesns, 910
X Korza 6su10! [la, HacTau HOBBIE BpeMeHa.
Kpacussie opucel nHoupM, OirecTsas Me-
6eJIb, 9UCThIe CTEHBI. A BOT CTaJIO 1 yno6Hee
paborars? [la, BO MHOTIX pUpPMax Tereph Ipu-
MeHsieTcst THOKuUI rpaduk pabodero gHs, Tak
9TO Te pabOTHHKH, KOTOPbIe UMEIOT CKJIOHHOCTb
mopaboTaTh BO BTOPOI IIOJIOBUHE [IHS, — MO-
TYT IPUXOAUTD TI03)KE U COOTBETCTBEHHO 103~
e yXomuth ¢ pabotsl. Ho BoT Tenedow 3a co-
CEIHUM CTOJIOM, KaK ObLT IIPOTHBHBII U TPOM-
KAl — Tak u ocraincsa. Winm obcyxmenue
npo6iieM 106uMOIt GyTOOTHHON KOMAH/BI.
DTUM JIydIIle BCETo 3aHUMAThCSI B KOMHATe OT-
IbIXa, HO KaK 4acTO OBIBAET, TAKKE MECTa BOBCE
He IIpefycMOTpeHs!. [la, apeH/a miormamei e-
JIO OPOTOe, HO Belb Pa3paGOTINKH elrie IOPo-
e, XOTSI 9aCTO 06 3TOM U He 3a{yMBIBAIOTCS.
Hy a Terepb HEMHOTO CTATUCTHUKA. Pe3yIbTaTh
HCCIIeNOBAHNI, IPOBeieHHBIX TomMoM Jemapko
u Tumoru Jlucrepom (3] B Tedenue 10 sier, mo-
Kasayu cienyroree. Eciu ncsrtyemyto rpymmy
PasOuTh Ha IeThIpe TaCcTH [0 YOBIBAHMIO HPO-
HU3BOMUTEILHOCTH, TO HX Pe3yIbTATHI MOKHO
cBectn B Tabiue 1. B mepBoit rpymie 6b11n co-
OpaHbI pe3yIbTaThl CAMBIX IPOM3BOJHUTENbHBIX
paboTHUKOB. B 4eTBepTOit — HaMMeHee IPOU3-

Tabnuua 1. Koppensuns npoussoauTtenbHocTH
C NPepbIBaHUAMA

BblgeneHHoe pabouee MecTo 8™ 4,5m
Ha pabouem mecte Tx0? 57% na 29% na
OHO NpUHaANEXKMT TONbKO BaM? 62% na 19% na
MoskeTe /i1 Bbl BbIK/IOYUTD TENEGOH? 52% na 10% pa
MoskeTe Bbl He OTBEYATb Ha BbI30BbI? 76% na 19% pa
Yacrble npepbisanus? 38% na 76% na

KOMMNOHEHTbI

BOZIUTEIbHBIX. M BOT YTO BBIACHMIIOCH: OTBIIE-
YeHUs M IIpepbIBaHUS PAaOOTHI IPUBOMAT
K yMEHBIIEHNIO IIPOU3BOAUTEbHOCTH TPY/Ia.

Yro ske HHTEPEeCHOTO B 3T0# Tabmmie? Bor uror
UCCIIeIOBaHHIL TIepBast Ipynmna 6bu1a Ha 260%
6oJ1ee IPOU3BOUTENIbHELL, YeM deTBepTast!

Teneps aBaiiTe ertie pa3 BCIIOMHIM, KaK B KH-
HOMIbMAaX BBINLIIAT aMePUKaHCKHe O(UCHL.
ITomMHHTE — OOJIBILO 3aJI, HO BCEINd Pa3OUTHII
Ha MaJIeHbKHe KIeTyIIKH. Tak, 4To it pabot-
HHKa COCeJIX He BUIHBI U UX Pa3TOBOPHI €ro He
OTBJIEKAIOT.

U eme onno 3amedanue. Te, y KOro KOMIIbIO-
Tep CTOHT IOMa U KOMY IIPUXONUTCS paboTaTh
110 Be4epaM, XOPOIIIO 3HAIOT TaKyl0 CUTYaIHUIo.
«JlaBail cKkopeil BBIKJIIOUAL, Y)KUH ITOATOPHUT!»
M HuKaKue CI0Ba, YTO KOMIILIOTEP He TeJleBU-
30p U €r0 HeJb3s BBIKIIOYUTD BOT 9TON KHOII-
KoI1 «BKJL», 371ech He TOMOTaloT. Tak TO — KoM-
IBIOTEP, OH BBITPY3HUT CUCTEMY M CHOBA 3arpy-
3UT CUCTEMY, KOT7Ia YTOIHO ¥ CKOJIBLKO YTOJHO
pas. [Ipyroe fiesio — 4esnosek. bout y aBTopa 9o
CTaTbU HECKOJIBKO JIET Ha3aJl MOMEHT, KOITa pe-
maxtop Tekcra Word cOuBaiIcsi HECKOJIBKO pa3
HOIPSII ¥ BbLIeTal 0e3 coxpaHeHUs. [ToMHHT-
CsI, IepBBIIT Pa3, TEKCT OBUI TAKOI PaflOCTHBII
U JIETKAIL, TI0CTIe IEPBOTO BbIIETa — TEKCT OB
y’Ke He PalloCTHBIM, a IT0CJIe TPETHEro — Haro-
MHHAJI HEKpOJIOT. UeToBeKy HeoOX0nUMO Bpe-
MsI [IUISL TOTO, YTOOBI IS IPOAYKTHBHOU pabo-
THI IIPOM3BECTH «3arPY3KYy» IOJIOBBI X XOPOIIIe-
ro HacTpoeHms. M «3arpyska» aTa MoxeT
TOCTHTaTh B cpegHeM 15 muH. Ecin yenosexa
OTBJIEKAaTh XOTsI OBI a3 B 15 MUH., TO IIPOU3BO-
IUTEIBHOCTb TAKOTO PaOOTHHKA OKaXKeTCS PaB-
Ho#t Hymo. [TocMoTpuTe mocienHne CTPOKI
B TabyuIe 3 — 9TO U eCThb TOT CaMBII CIIydaii,
KOTJIa OTBJIEKAIOT OT PaOOTEL

CienoBaTeIbHO, HOOXOIHMO, YTOOBI B Hal-
6oJ1ee IPONYKTUBHOE [UISI JAHHOTO PAbOTHHKA
BpeMs ero He OTBJIEKAJIN OT HEIIOCPEICTBEHHO-
TO BBINIOJIHEHUS 3ajaun. TpusBuanpHO? [la!
Ho Bce e — OTeIUThCS [1eperopoaKoil OT Co-
ceia, co6IIONaTh THIIUHY, OTKIIOUUTH Tesedo-
HBI, He YCTPAaUBaTh COBELIAHNS, Hy 1 KOHEYHO,
He 00cysxnathb (yr6our... M, pasymeercs, UMeTh
BO3MOKHOCTD I'7Ie-TO IePelOXHYTh U paccia-
6urbcs. Korga opuH Mol 6BIBIIMI KOJLIIETa
YBOJIIUICS U3 MHOMUPMBI M BEPHYJICS Ha TOCY -
IapCTBEHHOE NIPEMIIPUSATHE, TTie 3apA6OTKH ObI-
JIM HU3KE, BOT YTO OH OTBETHJI HA MOH BOIIPOC:
«[Togemy, [IMutpuii?» «A moromy, 9T0 TaM He-
rjie 6bIIO IOTOBOPUTB, U KaK TOJIBKO B Ky PHUIKe
co6UpaIoCh TpU YeI0BeKa, IPUXONMI «OTBET-
CTBEHHBII» 1 CTPOTO IIPeYIPEeKIa O TOM, 4TO
6osbIIIe Tpex COOMPAThCS 3alIpeleHo». BoT Ta-
KOI1 OBLT OTBET, XOTS 3IPaBBIM YMOM MOTOOHYIO
MeTofy paboThI IIOHATH HEBO3MOKHO.

Tenepb o TOM,
4TO NMPOEKT NPOEKTY PO3Hb

Ho camas rraBHast HPO6JICMa COCTOMUT B TOM,
4qTo paBpa60T‘{I/IKI/I, co3jaromue 6O0JIbIIIIE CHC-
TEMBI U IOACUCTEMBI, UMCIOT HAMHOTI'O ME€Hb-
LIYIO IIPOU3BOAUTEIBHOCTD, 9€M T€, KTO ITUIIIET
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KpolegHble IporpaMmbl. CTpaHHO, HO BOT Ka-
KOe BBICKa3bIBAHIE MOKHO 31eCh IIPUBECTH JULS
o6¢cyxaenus. Hampumep: «CTO CTpOUEK Koja
s ceifyac Hanumy 3a 10 muHyT (20 MUHYT,
30 MHHYT... B 3aBUCHMOCTH OT «KPYTU3HBI»)».
DTO BBICKA3bIBaHHE OTHIOND He BLISBIBACT Y/IUB-
nenns. Ho torma, ecim paccy kmaTb B paMKax
IIPOCTON apUPMETHKH, GOJIBIIIIE IPOEKTHI B ThI-
CAYM ¥ COTHU TBHICSAY CTPOK KOJIa IOJIKHBI Je-
JIaThCs 32 CYMTaHble THU 1 Hefenu. OnHaKO
B KU3HU TaKoTo He mpoucxoaut. Ciaenosaresn-
HO, IIPH YBeJIMIeHHU 00beMa IIPOeKTa IIPOLYK-
THBHOCTD I1aJIaeT.

CHauana nocMompum, 4mo npoucxooumn

npu npocmom ybenuuenuu npoexma

B Tabnuie 2 mpuBeeHbI JaHHbIE, COOpaHHBIE
13 Pa3INIHBIX IIPOEKTOB IO Pa3paboTKe IPo-
IPaMMHOTO 00eCIIedeHN s, BHIIIOIHIBIINXCS
B hupme IBM [4]. I3 Tabiu1ipl BUIHO, 9TO IIPO-
U3BONUTEIBLHOCTD PAOOTEI IPOrPaMMUCTA Pe3-
KO YMEHBIIIAeTCs B COOTBETCTBUM C yBeINIEeHU-
eM 00beMa IIPOEKTa, IIOCKOJIBKY Y 60JIee CIIOK-
HBIX U 60JIBIINX IO 06beMy IPOEKTOB PACTyT
BO3MOKHOCTH U BapHAHTBI BbInonHeHus! M, kak
roBopuT Jkek [aHCCI, «ITOTy4YaeTcst, 9TO CUTY -
anus TOYHO MPOTHUBOIIOI0KHA TOMY, Yero TaK
TpOMKO TpebyeT 60cc».

Ta6nuua 2. MporssoanTenbHOCTb paboTbl NPorpaMMm1cTa
B MECsLl, BbIpaXeHHas B CTPOKax nporpammbl (o AaHHbIM
rpmbl IBM)

1 439

10 220
100 110
1,000 55

A 6om umo npoucxodum,

Kx020a Had npoexmom pabomaem

HeckonvKo venobex

Ternepnb Hamo HECKOIBKO CJIOB CKa3aThb O TOM,
YTO IIPOEKTHI OBIBAIOT PA3HOM «TOJIIIHHBIY.
ITomuwuTe (pasy «A B OIYTasX-To s — GoJbImel»
Bot Temeps camoe BpeMs IPIMEHHTH TAKYIO iKe
METOIUKY M K U3MEePEHHIO IIPOeKTOB. ToIbKo
MepHTb OyfieM He B IIOIYTasX, a B TOJIOBAX pas-
pa6oTInKoB. ECIIE BeCh IPOEKT «IIOMEITaeTCsD
B OJJHOI TOJIOBE, TO OH BBIIIOJIHAETCA C IPOU3-
BOJUTEILHOCTBIO, KOTOPYIO HIMEET BJIajiesIer] TOM
CaMOIi TOJIOBBI. A €CJIU He «IIOMEIIIAeTCs»?

®pen Bpyxkc B cBOeit OpUruHANBHON paboTe
«Mucudeckre qe0BeKO-MecsALbD» [5] omucai,
KaK BBIPOC IIpoeKT 360/OS dpupMsl IBM, 11 BBI-
IIOJIHEHHsI KOTOPOTO IIePBOHAYAIBHO TPeOoBa-
J0ch 150 genoBek, a B pe3yIbTaTe OH «IOPOC»
6osee geM 0 1000 paspaboranxos. [Tpuaem Bce
HEHCTOBO IHCAJIH 3aIIUCKH, JeTaIH COOOIeHIS
U COBEPIIEHHO HEMHOTO IIPOTPAMMHOTO KOJIa.
B 1975 rony 6611 chopMyIHpoBaH 3akoH bpyk-
ca, TIIACUBIIINIA, YTO 00aBJIeHNUe JIIONIEH K IIPO-
€KTY, KOTOPBII y’Ke OTCTaeT OT rpadyKa, IpH-
BOJIUT TOJILKO K TOMY, 4TO 3TO OTCTaBaHUE CTa-
HOBUTCs eime Oosbiie. Takum o6pasom,
IIPOEKTEI 10 Pa3pabOoTKe IIPOrpaMM, HAXOfIAIIN-
€csl Ha TPaHu IIPOBaJIA, IIO-TIPEKHEMY HOITBEPIK-

pybpHKa

[AKOT 3TOT HPUHIHIL YTO 5Ke [IeIaf0T YIIpaBIieH-
! OHH Bee elrfe IIPOJOJKAIT 6pocaTh paboT-
HUKOB Ha KPUTHYECKUE IPOEKTHI B OIIHOOTHOIM
Bepe, 4TO IIPOEKT, 066eMOM B N «IeI0BEKO-Me-
CSIIEB» MOKET OBITh 3aKOHHUEH Yepes IeThIPe He-
memu N IpOrpaMMUCTaMu.

Taxk B 4em e meno? [Togemy magaer mpous-
BOIUTEIBHOCTD B OOJIBIIHX IIpoeKTax? [1pmdn-
Ha B TOM, 9TO KaK TOJIBKO IIPOEKT IIEPECTALT «I10-
MeIIIAThCs» B Of[HOIL TOJIOBE, TAK TYT JKE B [EJI0
BCTYIA€eT «dIeI0BedecKuiny ¢axrop. Korma mpo-
KT BeIeTCSI ONHUM YeJIOBEKOM, OH BBIIIOJIHSIET
IPOEKT TAK, KAK OH yMeeT, IPUBBIK I Ha TOM
A3BIKE I TEMH CPEICTBAMH, KOTOPBIMU OOBITHO
osb3yercst. 1 eMy HEKOMY He Hazio OGBsICHSTD
9TO, U KaK, I KaKuM 00pa3oM B3aHMOIEHCTBY -
eT B ero mpoekTe. Jlaske ecii IPOeKT BBITOIHEH
KaK «JIOCKYTHOE» OfIeSUIO H COCTOUT M3 OJHUX
3aIUIATOK, IMeeT Majl0 KOMMEHTAPHeB, OH BCe
ke pabotaer. OOBITHO C ITHM IIPHXOTUTCS MU~
puUThCsL. A BOT Ipu paboTe B «<KOMaHIe» TaKOI
crroco6 pabotsr yke He mpoxonut. M kpome
(haliuIoB IPOrpaMM MOSIBILSIIOTCS MHOTOYHCIICH-
HbIe OITFICAHIISI, IIPOTOKOJIBI COITTACOBAHISI U TIP.
U gem Gosblite IPOEKT, TeM GOJIBIIIE CIIeIHa-
JINCTOB II0 «9IyfIecaM» [IeIOMPOM3BOACTBA y4a-
CTBYIOT B HeM. [InchMa, IPOTOKOJIBI COTIIACO-
BaHUS, Tpad UK BHIOTHEHUs paboT, Tesre-
(dboHHBIE 3BOHKH, COBEIIAHNS, OIIEPATUBKN.
A mpousBopuTenbHOCTH? [la HeKOIA Telepsh
mporpammsl mrcats! O6beM nHbOpPMALIAH, He-
00XOIMMOIT [JIsI COTJIACOBAHUS Y CHIIHI pa3pa-
6OTYMKOB, pacTeT Kak CHeKHbIIT koM. Tabmra 3
HJLTIOCTPUPYET Pe3yJIbTAThI AHAIIN3A, TPOU3Be-
nensoro Jlxoynom Aporom B IBM [5]. TIpous-
BOIHUTEIBHOCTb PaBOTHI IPOTrPAMMIICTOB PE3KO
magaer Ha GOJIBIIINX CHCTeMaX, ITTABHBIM 00pa-
30M, 13-32 B3AHMOJEICTBHIA, HEOOXOIIMBIX IS
9JICHOB TPYIIIIBL.

Tab6nuua 3. Mpou3soanTeNbHOCTL Pe3Ko ynana npy
YBE/IMYEHUH B3AUMOLEHNCTBHM

OueHb Mano 10,000 LoC/man-year
5,000 LoC/man-year

1,500 LoC/man-year

Cpeptee

Mroro

KaxoB e BbIX0O[ U3 9TOH cuTyanun? Kak
HPEICTaBIAETCS ABTOPY CTATbU, BBIXOJ, B TOM,
YTO PYKOBOJMTENIb IIPOEKTa JOJKEH OYeHb TIIa-
TeJIBHO IPOPA0aTHIBATh IOKYMEHTAIIUIO, HE00-
XOIUMYIO JUISI COITIACOBAHHS M Pa3pabOTKHU IIPO-
eKTa. B jaHHOM Cirydae «11popabaThIBaTh» COB-
ceM He O3HAYaeT IeJaTh BCIO TOKYMEHTAIUIO
camoMmy. Ckopee Ha060poT. [JOKyMeHTAIUIO
IOJDKHBI Pa3pabaThIBaTh Te, KTO HAXOJUTCS B He-
IOCPEICTBEHHOU 6JIN30CTH K IPOEKTY — a IMeH-
HO pa3pabO0T4UKH. 3aa4a ’Ke PyKOBOLUTEILS —
IPOBEPUTH ITY JOKYMEHTAIIUIO ¥ OIPENeINTD
IyTH ee Pa3pabOTKH TaK, YTOOBI BCEM UCTIONHU-
TeJISIM OBLT SICeH NaTbHeHIuil miaH. st npu-
Mepa IpuBefy (DaKT U3 0TeYeCTBEHHOI UCTOPUH.
«JIyna tBepmas!» — Tax Hammcan Kopoies
Ha JIOKJTAJTHOH 3aITHCKe O TOM, KaKyI0 CTPATerHIo

HeoOXOIMMO IIPUMEHHUTb IIPU pa3paboTKe CITy-
cKkaemoro anmapata. M crannus cena Ha 11o-
BepXHOCTH JIyHBI 1 He YTOHYJIA B JIyHHOI ITBUIH.
Takum 06pa3oMm, KOra ecTb KapHHAJIbHOE Ha-
IIpaBJIeHNe PA3BUTHS, IEHCTBHSA BCeX IPYIII Pas-
PabOTIMKOB CKOOPAUHUPOBAHEL [IpudeM 065~
€M B3aHMHOT0 OOIIIeHHS 3HAIHTEeIbHO COKPAII[a-
eTCsI U y Pa3pabOTINKOB HOSBILIETCS BPeMsI UL
pa6oTel. YTOObI He OBITH FOJIOCTIOBHBIM, IIPHBE-
Iy IIpUMep, OIIMCAHHBIN B [6]. B aToM mpumepe
II0Ka3aHO, YTO TAKOe 3alaHie Ha IIPOEKTUPOBa-
HYe 1 K YeMY IIPHBOJAT OIIMOKH B COCTABIICHUH
TEXHUYECKOTO 3a/laHHA.

A 9TO yKe TIPOUCXOAMT B Xyz1eM caydae? Kor-
Zla JefiCTBUS Pa3pabOTINKOB He COIIACOBaHBI?
Bot npumep u3 mpoexra o pazpaborke PCI-target
B FPGA, KOTOPBIi BBIIIOJIHSII aBTOP CTAaThU
MHOTO JIeT Ha3ajl. Clestas IpoeKT, HO IJI yBe-
PeHHOCTHU B IIPaBIIIBHOCTH PabOTHI, HallO OBI-
JIO TIPOBEPHTH, KaK ceOs1 Besl ONUH OHT B aBTO-
mare. IIpuxoy K IIporpaMMHCTY, IPOLITY BbI-
BeCTH B OKHO IIapaMeTp PerucTpa, ITOOBI
IIPOBEPUTH 3HaUeHHe 9TOro 6uTa. OTBeT OBLI
TaKo: «fI CUCTeMHBIN IPOrPAMMHUCT, Y MEHS
Cepbe3HbIe JIeNIa, @ BBl TYT C KAKUM-TO OHTOM>.
JKny mapy mHell, HakoHell, IOJIy4aio opabo-
TaHHYIO IporpaMmy. CMOTpIO, YTO U KaK pa-
60taet. PaboTaeT, BOT TOJIBKO B OKHO BBIBOJIAT-
cs He Te 3HaYeHus. CHOBA Ky Hapy IHEH . ..
Hy, u rak ganee. CHOBa IPUXOJMIIOCH U TH
K «KPYTOMY CHCT€MHOMY HPOTPAMMUCTY»
U IIPOCUTH UCIPABHUTL ero nporpammy. O Ka-
KOl IPOM3BOAMTEIbHOCTU TPY/A IPH TAKOM
IIO/IXOfIe K JIeJTy MOKHO TOBOPHTB?

Apgpexm cynepnpozpammucma

Pa3paboT4rKOB OBUIO IPHHATO AEIUTD HA TPU
xareropun. MHC, HC, CHC n BHC — aTo ms
HayYHBIX COTPYIHMKOB. Mulagimuii, cpefHui
(OH >Ke IPOCTO HAYIHBII COTPYIHUK), CTAPIIIHIL
U BeyIIWi. A JUIs HHXeHepoB — 1, 2, 3 kare-
TOPUH U €IIl€ «BeAYIIUi» U «TJTaBHbBIN». Bonb-
IIIe JeJIeHui 1 He 6b110. [Ipy 9TOM c4UTaIoCh,
ITO eCTh HEKOTOPas «HOPMa» BBIIOIHEHNUS
IOJUKHOCTHBIX MHCTPYKIHMH. YYacTBYeIIb
B JIbDKHBIX Kpoccax, B JIH]I, B 3acejaHusAX mapT-
KOMa — 3HAYHT... Hy U TaK jJajnee. OHAKO IIpHU-
IIUIX HOBBIE BpeMeHa. I'pajanuit cTajo eme
MEHbIIIe — «HHKEHEP» U «CEHbOP HEHIKEHEP».
A BOT, KaK TOBOPUTCS, «II0 )KU3HU» Pa3HUIA
MEKITY IPOU3BOAUTEILHOCTBIO U Ka9eCTBOM BBI-
HOJTHEHUS pabOTHI Pa3HBIX JIIOZIEE MOXKET 0T/~
YaThCs Ha TOopsAnoK. Ho Tobko 3aech Hazmo cre-
JIaTh HeOOJIbIIO OTCTYIUIeHUe. BcroMHuTe, KOr-
la y Bac ObUIM IIePUONBI MaKCUMATbHOM
npousBoguTenbHOoCcTH?! HaBepHoe, Tak: BaM Ja-
JI1 HeOOJIBIIYIO YacTh IPOEKTa, BaC BBI3BAJ K Ce-
6e 60cc M CKasall, YTO HAIO CPOYHO CeNaTh
O4eHb BKHYIO YaCTh IIPOEKTA, KOTOPYIO HEKO-
MY IIOPYYHTh, KPOMe BaC, HOTOMY YTO 9TO 3a-
JlaHKe COBCEM HOBOE H He CBA3aHO C TeM, UTO Jie-
JIAIOT BCe OCTaJIbHbIE, U BCI GUPMa CMOTPUT
Ha Bac U T. /1. VI BOT Ha y[[MBJIeHHE, BBI CIeTIN
CBOIO 9aCTh JIerKo U OpicTpo. U pabora 6puia
He TaKas HyJHasg, Kak 0OBIYHO, KOTJa Haflo
«CTBIKOBATh» CBOIO YaCTh ITPOEKTA C OCTAIbHBIM
IIPOEKTOM, JKIaTh, KOT/IA IPYTHe YaCTH IPOEKTa
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6yayT rOTOBBI U MOXHO OyIeT 9TOT KyCOK OT-
JIAIUTH U T. JI.

JlaHHOe HabTIO/IeHIe TIOATBEP/KIALTCS HCCITe-
moBaHUAMY, poBegeHHbiMu Capers Jones [7].
PegysbTaThl 9TUX UCCIIETOBAHMUI IPUBE/ICHbI
B Tabiuie 4. Kak 110kazaHo B TOM ke HCCIIeN0-
BAHHI, KPHBAsl, OLIACHIBAOIIIAS IPOM3BOUTEIb-
HOCTB Pa3paboTInKoB, HMeeT GOopMY KOIOKO-
na. Ilnoxume u xopoirne pa3paboTINKH —
110 KpasiM. CpejiHIe, KaK U [OJI0XKEHO, B cepe-
nuHe. Jlydinue paspaboTInKH, CyIIepIpOrpaMm-
MUCTBI, IIPEBOCXOIST APYTUX HAa MAJICHBKHX Pa-
6otax. BpochTe nX Ha OTPOMHBII IIPOEKT, 1 OHH
6yzyT pabotarh IPHOIU3UTETHHO C TOM XKe ca-
MOl IIPOU3BOJUTEIBHOCTBIO, KAK U CaMBble CJIa-
6bIe pa3pabOTINKH B IPyIIIIE.

113 9TOr0 MOKHO CHEJIaTh JIUIIb OJIH BbI-
BOJI: GOJIBIIIIE IIPOEKTHI CTUPAIOT CyIIep3Be3yl.
Mopaib SICHa 1 KPUTHIECKH Ba)KHA: MyJIpbIe
MEHeJKePbI IAI0T CBOMM CaMBIM JIy9IIIM Pag-
paboTYrKaM MaJIeHbKUE 9aCTH IIPOECKTOB, BBI-
IieJleHHbIe U3 GOIBIIOTO mpoeKTa. Pagmennre
BAIlly CUCTEMy Ha HECKOJIBKO IPOIECCOPOB
1 II03BOJIBTE CYIEPIPOrPAMMHUCTAM C/IeNIaTh
OTJIeNbHBIE YaCTH IIPOEKTA, TOJIHKO TOT/A BB
HOJIYYHTE JOMOIHUTEIBHBII BBIUTPHILI IIPO-
U3BOLUTEIBHOCTU OT CYIIePIPOTrPaMMHECTOB.

Tabnuua 4. IcpchekT cynepnporpammmcTa

1 1 6

8 2,5 7
64 6,5 1"
512 17,5 21

2,048 30 32

U emre HeMHOTO O CyneprnporpaMMHUCTaXx.
YacTo B TesIeKOH(EePeHIUSX 3aJAI0T OHH U TOT
Ke BOIIPOC: Ha KAKOM SI3BIKE JIY4IIle BCEro IMpo-
rpammuposats?! VHDL, Verilog niu muckyccun
o npumeHeHnn C BO BCTPOEHHOM IIPOTPaMM-
HOM obecniedeHnn? OTBeT MOXET OBITH TOJIBKO
OJIMH, U 9TOT OTBET aBTOP HEOJHOKPATHO II0-
BTOPSUI B IIONI0OHBIX MEPOIPHUATUSAX: IIPOrpaM-
MHPOBATb HY’)KHO Ha TOM SI3bIKe, HA KOTOPOM
paboTaeT JydIINI IPOrpaMMUCT GUPMBL. DTo,
BO-IIEPBBIX, CaMble JTy4IlHe «0OPasIbl IS IO~
Pa’KaHUS», BO-BTOPBIX — CaMble JTydIne 6u6-
JIMOTEKHU Iporpamm. M, HakoHel, B-TpeThUX,
ecnn y QUPMBI CITYIUTCS «HEHCIPAaBHOCTD»

pybpHka

C IpOrpaMMHBIM 0becIiedeHIeM, OHa Bcerja
CMO’KeT IIPHUBJIeYb CaMYI0 KBaTU(UIHPOBAH-
HYIO «CKOPYIO IIOMOIIb>.

MnanuposaHue paboTbl

B macrosmee Bpems 70-80% crommocTy pas-
PabOTKH H3MIeNHs ONpelessIeTCs CTOUMOCTBIO
CO3TIaHUs IPOTPaMMHOTO Koja. BeposTHo, no-
IOOHOE OTHOIIIEHHe Oy/IeT TOJIBKO YBeININBATh-
s, IOTOMY 4TO II0 JaHHBIM, IPUBONUMBIM
B HHOCTPAHHOU MeYaTH, 06beM BCTPOECHHOTO
IIPOIPaMMHOT0 00eCIIedeH U YIBAUBACTCST KaK-
nple 10 MecsIieB.

YT0 TaKoe IVIaHKPOBAHKe PAGOTHI IPOTPaMMU-
CTOB U 3a9eM OHO Hy>KHO? ITodemy Takue paboThI
CTOJIb TIIATEeIILHO BeJMCh Ha 3arazie? OTBeT 0YeHb
1poct. Bee eno B crioco6e pHUHAHCHPOBAHIIS PO~
n3BoACTBA. [IpOU3BOJCTBO CyIIIeCTBYeT JIMOO Ha
COOCTBEHHBIE CPeJCTBa, THO0 Ha 3aeMHBIE.
U1 y Hac B cTpaHe GOJIBIINHCTBO IPeIPUATHI
BelleT PabOTHI 3a CIET COOCTBEHHBIX CPENICTB.
Eciu BEI BefieTe IIPOM3BOICTBO Ha COOCTBEHHBIE
CPeICTBa, TO HeOOJIBIITAs 3a/lePyKKa B IIOCTaBKe
Balleil MPOIYKIUK Ha PHIHOK IIOBJIEYET JINIIb
HEKOTOpOe CHIDKeHHe puObLIH. M mpakTude-
CKHU He CKaKeTCs Ha IIeHe II0CTaBIIsIeMOr0 IIPo-
nyxra. CoBceM IpyToe €10, KOT/a IIPUXO/UT-
s HCI0JIb30BATh 3aeMHble cpefcTa. Kerarn,
Ha 3amnazie 60JIBITHHCTBO IPENIPHATHI BeleT
CBOIO JIESITEJIBHOCTD 32 CYET 3aeMHBIX CPEJICTB —
9TO U IleHHble GyMaru, 1 6aHKOBCKUE KPEUTEL
A HeIUTaTe)X¥ 110 KpeIuTaM B GaHK MOTYT 00ep-
HYTBCS 09€Hb 60JIbIIIMHY IIpobreMaMu. 1 eciu
BbI IIPUIIUIA K HHBECTOPY H IPENJIOKHUIA eMY
CIeJIaTh «HEYTO» IOJL €0 KPEIHUT U IPOCPOIH-
JI TIIaTeK MJIM IOCTABKY 3TOTO «HEYTO» TO
BIIOJIHE BO3MOKHO, YTO HHBECTOP IIPEIOCTaBUT
BaM JIOIOJHUTeIbHOe (PUHAHCUPOBAHHE, HO OfI-
HOBPEMEHHO IIEPECMOTPHUT LIeHY TOTO U3/IENHS,
KOTOpPOE OH XOYeT OT Bac IOTyInTh. Tak 4To mpu
HeyMeJIOM IUIAHUPOBAHUH BBl MOYKETe IIOTePATh
3HAYUTEBHYIO JOJIIO IPUOBLIH, a TO U BCIO IIPH-
6bu1b. Ho 1 9TO elmie He camoe 110X0e. Xy Il
BapPHAHT — UHBECTOP WM 6aHK OTKAKYT BaM
B JIOTIOJIHUTEIbHOM (PHHAHCHPOBAHHUN, U TOTIA
Bamra ¢pupma — 6aHKpoT. Bee T0, 4TO BBI MIMe-
TM ¥ pa3pabaThIBaNd, BAallH COTPYIHUKH,
Ha 00ydeHHe KOTOPBIX BbI IIOTPATUIH CTOJIBKO
CHJI ¥ CPEICTB — BCE 9TO YHIET C MOJOTKA.
B sydmiem ciydae BB HOTyYUTe paboTy Kak

KOMMNOHEHTbI

HaeMHBII cOTpyIHUK. Miu npunercs uckars pa-
60ty camomy. U 3HaiiTe, 4T0 MHOPMAIIHIS O Ba-
1reM 6aHKPOTCTBE OY[IeT YIUTHIBATHCS BCEMU
BAllIUMU HOBBIMU KPEIUTOPAMH, €CJIA TAKOBBIE
HaioyTCA.

BoT nMeHHO ¢ 9TOli TOYKHU 3PeHUs ¥ Hallo pac-
CMaTpUBAaTh TO, YTO C IIOSBJIIEHMEM HOBOTO BH-
Jia IeATeIbHOCTY — MPOTPAaMMUPOBAHHUS, Ha-
YaJICh PAabOTBI 110 ITTAHUPOBAHUIO, OIIpeJieie-
HHIO CTOUMOCTH PabOThI ¥ POTHOZHPOBAHUIO
CPOKOB €€ UCIIOJTHEHHU .
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