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K BOIIPOCY O KBAAPATUYHOM PASMENIEHNNA

AYEEK HA BUC

Obcysxdatomes ocobennocmu npozpam-
MHOU peanu3ayuu 00H0zo nodxodd K pas-
mewernuro sueex na bUC.

The program implementation peculiari ties of one
approach of layout of cells on LSIC are discussed.

POCCHUICKUE NMYBJUKAIIUU ABAAIATUJIET-
HEI JIABHOCTH MAJIOU3BECTHBI B AMEPUKE

Mertozpt pasmentenns staeek Ha B C ycmoBHO MOXKHO
pasJIeInTh Ha JIBE TPYIIIBI: CO3/IAI0NINe HauaIbHOE Pas-
MellleHne U YTy4TIaioniye yKe CyTecTBYIoIee.

W3 meTo0B Haua bHOTO pa3MelleHust Hanbosee
pacIpoCcTpaHeHbl METO/IbI TIOCIE/IOBATEIBHON YCTAaHOB-
KU 9JIEMEHTOB Ha OCHOBE CBA3HOCTH, METO/[bI, OCHOBAH-
HbIe Ha pa36uennn (Yare BCero JUXOTOMITYECKOM ), Me-
TOJIbI, OCHOBAHHbIE HA TPYIIUPOBAHUHN, U METO/TbI CUJIO-
BOT'O pa3MeleHusI.

Kpaaparnunoe pasmeriienne, B Poccuy Ha3biBaeMoe
CUJIOBBIM pa3MelleHneM, M3BECTHO y:Ke He MeHee
30 JsieT 1 1aBHO BXO/UT B CIIMCOK KJIACCUIECKUX METO-
nos CAIIP [1—3]. MaremaTtimaeckas MOJIeJIb — KBaJl-
paTHYHbBIN DYHKIIMOHAT 1 MUHUMHU3UPYIOIIAs €r0 CUC-
TeMa JIMHENHBIX YpaBHEHUI — ObLTa 3aMMCTBOBAaHA U3
paHee Pa3BUTOI TEOPUU HJIEKTPUIECKUX TIETIEN, TAK YTO
armapar uccJieZioBal Bcecroponne. Ho, okasbiBaetcs,
ellle He Bce 3HAIOT, UTO CYNIECTBYIOT OBICTPbIE UTEPAITU-
OHHBIE CITOCOOBI PEIIEHNST 3TOM CUCTEMBI YPaBHEHNUT, KO-
TOpbIe He TPeOYIOT OOpallleHns HUKaKuX MaTpuil [4].
B yactHoctu, 3T0T0O, BUIUMO, HE 3HAIOT ABTOPbI CTAThU
[5], KoJ1b CKOPO OHU UCNOIL30BAIU YUCIOBBIE NOONPO2-
pammol 0151 deticmsutl ¢ paspexennou mampuuets [6]
u3 6ubauomexu Meshach [7] n cokpyIieHHO KOHCTa-
TUPYIOT: «3KCIIEPUMEHTATbHDbIE HAOTIO/ICHIS TIOKA3bI-
BAaIOT, YTO BBIYMCJICHNE BHYTPEHHUX U BHENTHUX TPacC
3aHUMAET TOPA3/I0 MEHbIIE BPEMEHH, YeM eJIMHCTBEeHHAs
MUHUMHU3AIMST (DYHKITMOHAIA .

CusioBoe pasMelrieHue JaeT IIpUeMJIeMoe pellieHre
TOJIBKO JIJIsI BECbMa CTEeIU(MDUIECKUX CeTell, B PeabHbIX
JKe CTyYasix 3JIeMEHTbI UMEIOT TeH/IEHITNIO CKYUHUBATHCS,
MEPEKPBIBATLCS, TTOITOMY TIOJYYEHHOE CHJIOBBIM METO-
JIOM pellieHne Bceraa HyKIaeTcs B Koppekimn. [lis
3TOTO UCTIOJIB3YIOTCS METO/IBI INCKPETH3AIINH KOOP/THU-
HAT 3JIEMEHTOB, HAIIPUMEP, METO/T TIPUBE/ICHNUST TI0 KBA/I-
pantam [8]. (Keraru, aMepiKaHCKU€e YYeHbIE OYEMY-TO
CYUTAIOT, YTO «KBAJIPUPYIOIIHE CUCTEMbI BIIEPBbIE TIPE/I-
cTaBJeHbl B [9]».)

IIOCTAHOBKA 3AJJAYN

ITpu peltieHnn 3a1a41 KBaJAPaTHYHOTO Pa3MEIIeHIsI
UCTIONTB3YETCS TeJieBast (DYHKITHSI, TIPEACTABIISAIONIAST CYM-
My KBaJIPATOB JJINH MPOBOAHUKOB. OMHAKO, KAK MOKA-
3aHo B [ 10], Takoii mogxon He n36aBJISIET OT CJIOKHOC-
Tell TPACCUPOBKHU COEIMHEHNH B TIEPErpysKeHHbIX 06.1a-
CTSIX.

IMoatomy stBJIsIeTCst 11esiecoo6pasHoii pazpaGoTKa
JITOPUTMOB, MO3BOJISTIONIMX MOJYYUTh PABHOMEPHOE
3aTI0JHEHNE MOHTAKHOTO TTpocTpancTBa. OIIH 13 mMo-
JIOGHBIX AJITOPUTMOB OTHUCAH B [5].

B Hacrosieit cratbe OCyIIecTBIEHA MOMBITKA MPaK-
THYECKO# POBEPKH METO/IA, U3JI0KEHHOTO B [3]. AJr-
TOPUTM JIOTIOJTHEH PSIIOM TIPOIELYP, TPOBEICH aHaIN3
PEe3yJIbTATOB.

ITIPOTPAMMHAS PEAJIN3AIIUA

C y4eroM HIDKENOKA3aHHBIX M3MEHEHUN aJITOPUTM
oKasaJicst oueHb GpicTpbiM. Ho Hac oxkuzanm 1sa ciop-
npusa. Bo-nepBpIx, 0kasanoch, 4To 06bIYHOE KBAAPa-
THYHOE pa3MelieHre 6e3 yueTa meperpyKeHHOCTH JaeT
OYEHDb HETJIOXHE Pe3YJIbTAThI, CDABHUMBIE 110 KAYeCTBY
¢ OGBIYHBIM PYUYHBIM pa3MelienneM. Bo-BTOpbIX, yUer
MEPErpysKeHHOCTH He TIOBJIEK 3a cOO0N KaKuX-au60
3HAUUTEJIbHbIX yJIydllleHni.

AJITOPUTM
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Hauanvnoe nocmpoenue depesves yeneti

1. Ucnonwayercs anroputm [Ipuma.

2. KoopauHaTtamu BepIMH CIy>KaT KOOPAHMHATBI TIOP-
TOB W BHEITHUX KOHTAKTOB.

3. MeTpuka eBKJINI0BA.

4. CoeTMHAIOTCSI BCE BEPIIUHBI — ¥ OJTHON 06J1acTH,
1 pa3HbIX.

5. Toukn pasBeTByieHNs HE TOOABIISIOTCS.

Cunoeoe pasmewenue

Dyuximonan M, BbIpaXkalomuil CyMMY KBa/IpAaTOB
JUTVH TIPOBO/IHUKOB,
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[Tocsie oueBUIHBIX TTPEOOPA3OBAHUI TIOJYUNM CJie-
AYIOIe PABEHCTBA:
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[IpaBble yacTy 3TUX PABEHCTB AHAJIOTUYHBI M3BECT-
HBIM (pOpMYyJIaM BBIUUCJIEHUS IIEHTPA MACC CUCTEMBI
MaTepHaIbHbBIX TOYEK.

3ajaua pa3MelieHns penraeTcst oCIe10BaTeTbHbIM
pacyeToM ONTUMAJBHBIX TTOJOKEHUH KasKI01l sST9eiiku,
CUNUTAst OCTAJIbHBIE TYEHKI HETTOABIKHBIMU. JTO COOT-
BETCTBYET TIPOIIEAYPe TIOKOOPANHATHOTO ciycKa. [1o-
CKOJIBKY 11eJIeBOI (DYHKIIMOHAJ JIETKO MUHUMHU3UPYe-
MBbIii, He OBPYKHBI, TO JIJISI IOJTyYEeHUsT XOPOIILEro MpH-
6JIMKEHUsT JOCTATOYHO BCETO HECKOJbKUX YTOUHSIO-
mux ureparmii. Ymco Heo6X0UMbIX UTEPAIINil 3aBU-
CHT OT 6JIM30CTH HAYATBHOTO PACIIOJIOKEHUS STUeeK K
ONTUMAJBHOMY, OT ;MaMeTpa rpada CBsI3€il 1 OT TOpsI-
Ka 06paboTKY sTueeK. Yncto onepanuii Ha KasKJ0il ute-
paIiy POITOPIIUOHATBHO YUCTY HEHYJIEBBIX 9JI€MEH-
TOB MaTpuIlbl A, T. e. uncay cBa3eit. Koaddurimento
CBSI3N @;; B IIPOIECCE PACUETA HE UBMEHSIOTCS.

s Y (4)

Hexoropsble 3ameuanus.

1. B cratbe [5] nmpemyaraercst cBS3HOCTb MHITHIEHTHBIX
d4Y4eeK A1 MHOTO3BCHHBIX ueneﬁ BbIpa’XaTb IIOJIHBIM I10/1-
rpadom. Takoil moaxo/ BieveT 3a co60il CKyuYUBaHUE dJIe-
MEHTOB, CBA3aHHbIX MHOTO3BCHHbBIMU IECIIAMN. MbI BOCIIOJIb-
30BAJIICh TEM, YTO JIJIsI KAKIOU IEMH BCE PABHO CTPOUTCS
Kparyaiiiiiee CBsI3bIBaIOIIEE JIEPEBO.

2. Koa(pdunumenTs! €BsI3U BBIPAXKAIOT YUCJIO CBSI3EH MEX-
[y s'9eiikamu, T. e. IPUHIMAIOT 3HaueHus He ToIbKo 0 u 1.

3. CBs3u 1poBe/IeHBI HE K TICHTPaM S4€eK, a K COOTBET-
CTBYIOIIUM TIOPTaM. Brerunciennst n3MeHS0TCS HE3HAUNTETb-
HO, a a¢pdekT Bemk. K TOMy ke HOSBJAIOTCS Bpalaloye
MOMEHTBI, KOTOPBIE UCTIOIb3YIOTCS JJIsT TPABUJIBHOTO MOBO-
pora siueex.

4. Y1o6bl pacTsHyTh ceThb 1o obaacty (B T. 4. U 110 Ha-
YaJbHON), K KaxA0My HOpTy objacti JoGaBjieHa (pUKTUB-
Has CBSI3b C HOBOI BepInHOM. BepimHa pacnoaraeTcs Tak,
4yTOOBI TpU ee N00ABJEHUH IEHTP MacC AAJbHUX KOHI[OB
BHEIITHUX CBsI3ell 06/1aCTU COBMHAJ C IIEHTPOM 00JIaCTU:

Z W;iX; Z W;X;

- _ i . - _ 1
INTX T UINTYe T (5)
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7 7
Ijie Xy, Y5 — KOOPAWHATHI HOBOI BEPIINHDI;
X Yg — KOOPIAMHATBI IEHTpa 06/IacTH;
X; Y; — KOOPJMHATBI JATbHUX KOHIIOB BHEITHNX CBSI-
3eil 06J1acTy;
@w; — BEC COOTBETCTBYIOMIEH CBA3N.

Beca cBaseil MOryT orpaskarb IEHHOCTb COOTBETCTBYIO-
X Iierelt, Ho celivac Bce paBuHbl 1. Beca puKTUBHBIX CB4-
3eil HOBOIl BEPIIMHBI C TIOPTAMU COAEPIKANMXCS B 06JIaCTH
SUCCK PABHBI W\ =) @ /n, Tile n — KOJNYECTBO IIOPTOB B

o6sactu. Takum o6pa3oM, yeM GoJibIlle TIOPTOB Ha siueiike,
TEM CUJIbHEE €€ CyMMapHad CBA3b C HOBOM BeleHIIOﬁ.

5. B manenu HacTpoek umeercs MyHKT "peJIaKCHPOBAH-
Hble KOHTaKTbI'. Eciu on BbIGpaH, TO KOJMYECTBO CBsI3eit
d4YeeK C BHCHIHMMH KOHTaKTaMn 6y£[eT Pa3HbIM IJIA X U Y,
T. K. peJIaKCHPOBAaHHbIE KOHTAKTHI He "TIHYT" MO OJIHOI U3
KOOp/InHAT. ITO COOTBETCTBEHHO BJIMSIET Ha BCE (bOpMyJII)I
(B YaCTHOCTH, 3HaYEeHUA Z@N A x ny paSJII/I‘-IaIOTCH).

6. Kaskas urepaiiist CHIOBOTO PA3MeIeHNsT BBITOJIHSI-
eTcst GbICTPO, MOCKOJIbKY Ha TEPBBIX MTEPAIUSX /IS Ipa-
BUJILHOTO paclipe/ie/IeHust siyeek 1o 06JIaCTSIM He Hy>KHO OIl-
PeAeJIATb UX KOOPAWHATDI CJIMIIIKOM TOYHO, a Ha ITOCJEAYI0-
X TpeéyeTca MeHblIIIe yTO‘-HIeIIPIﬁ, T. K. KOOpAMNHATDbI d4Y€€K
yoxke OJIU3KY K PaBHOBECHDIM. Kaxk nmokasbIiBaiot Ppe3yJIbTaTbl
TECTUPOBAHUS, OOBIYHO TPEGYETCS OKOJIO MSATH UTEPAIIUIL.

Pasbuenue obaacmeii

Kaxnas obmactb paszesisercs Ha J[Be YaCTU MOTIe-
pex 6oJiee IIMHHON CTOPOHDI.

Hasnauenue siueex na obracmu

Kpurepuem paszenenust BbICTYTAIOT KOOPAMHATHI
IIEHTPA TIKECTH STUEEK.

Yemanoska pasmepos noswix obaacmei

[Tnommaam 1ByX HOBBIX 00JIaCTel TIPOMOPITMOHATBHBI
CYMMapHBIM TIJIOTA/SIM COIEP>KAIINXCSI B HUX sTUeeK.

Iocmpoenue depesves yeneti

1. Ucnonwayetcsa anroputM [Ipuma.

2. KoopamHaTaMu BepIIMH CJTy>KaT KOOPAWHATHI TTOP-
TOB ¥ BHENTHUX KOHTAKTOB.

3. MeTpuka eBKJIN/I0BA.

4. CoeTMHSIIOTCS BCe BEPIIMHBI — U OJIHOM 06.J1aCTH,
7 Pa3HbIX.

5. Touku pasBeTBJIcHNS HE JOOABISIOTCS.

6. IlocTpoenHble fepeBbst COXPAHSIOTCS [0 CJIETy-
IoIIel uTepamuu, 4ToObl 1aTh NHGPOPMAIINIO O CBA3SIX
CUJIOBOMY Pa3MeIeHuIo.

Tpaccuposra na epage obaacmei

1. Wcnob3yeTcst alTOpUTM ONMTUMATBLHOTO TTOUCKA
A* [11, c. 68—88].

2. MeTpuka MaHX3TTEHOBA.

3. KoopamHaTamu 1ieIeBbIX BEPIIUH CIy>KaT KOOP-
JMHATBI IIOPTOB ¥ BHEIIHNX KOHTaKTOB (BOIpEKH yBe-
PEHUSIM aBTOPOB [ 5], HUKAKUX MOTEPh MO CPABHEHMIO C
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PEKUMOM siueeK Uan 06JIacTell 3TO He BJeYeT, a TOY-
HOCTD BBIIIE).

4. B xauecTBe KOOpAMHAT y3J10B Tpada TpacCupoB-
KU MCIIOJIb3YIOTCS KOOPANHATHI IIEHTPOB 06J1acTeii.

5. He ocBegioMteHHBII 0 MTeperpyKeHHOCTSIX Tpac-
CHPOBIIUK Gy/IeT TIOHAIIPACHY TIEPETPY3KATH IIEHTPAb-
HYIO YaCTh KPUCTAJLIA, TOT/IA KaK 3a49acTyI0 MOYKHO HAlTH
JPYTOil TyTh TOH K€ maM 4yTh Gosbmieit aaunb (B
MaHX3TTEHOBOI METPUKE), HO TPOXO/AIIAN 4epe3 Me-
Hee 3arpy’KeHHbIe MecTa. Tak 4To B Halleil MeToauKe
3HAHUE TPACCHPOBIINKA O EPETPYKEHHOCTSIX SIBJISIET-
Cs1 CYTIIECTBEHHBIM.

6. Ilopsmok poBeIeH ST TPacc: OT KOPOTKUX K JIJTITH-
HbIM. Taxoil TOpSIZIOK JaeT Jydlie pe3yJabTaThl B yC-
JIOBUSIX TIEPETPYKEHHOCTH.

7. CBa3bIBaIONINE JIEPEBDS TeTell HE U3MEHSIOTCS
BO BpeMs TPACCHPOBKH.

8. OPOHT BOJIHBI XPAHUTCST B OTCOPTUPOBAHHOM BUJIE
WJIN B BUJIE JIOTapU(MUAIECKOTO CIIPABOYHHUKA; PEaJI-
30BaHbI 00a BapuaHTa, BBIOOP MMPOU3BOIUTCS IUPEKTH-
BaMW yCJOBHON KOMITUJISITIHH.

9. PesysbTaTtoM TpaccHpOBKH SBJIsIETCST HHMOPMa-
st 0 3arpyskennoctu pebep (B cTaTbe HE yUUTHIBAET-
cs1) M 0 3arpy’KeHHOCTH 00JacTell BePTUKATIbHBIMU 1
TOPU30HTATBHBIMH yYaCTKaMU TPACC, BKJIIOYAS U TPAC-
CbI, KOTOpbIE 3aKaHYMBatoTCs B obsacth. K nocsieHeit
BeJIMYMHE TOOABJSETCS JIETITA OT BEPTUKAJIBHBIX U TO-
PU3OHTAJBHBIX YUYACTKOB BHYTPEHHUX Tpacc 06JacTu
(6e3 mpoBeIeHNs TPACCUPOBKY).

h4
E
B h3
h2 D
A 1
C
h0
00 02 v4

Puc. 1. Pasbuenne kpucrauia

02.4 E
L
B
2.3 h3
2 D
02.2
3
A 2.1
@

Puc. 2. I'pad cmexxHOCTH O6JIacTeit

Hsmenenue pazmepos ob.racmetl

IIpemmaraemas B [5] MeToauKa He sSICHA, MOHATHS
Beca 00JIacTH, AUArOHAIbHOI MAaTPHIIBI POCTA, a TAaKXKe
"X CBA3b C CHJIOBBIM pPa3MEIIEHNUEM BbI3bIBAIOT HEIO-
yMeHne. OGBIMHO AT pellieHns TOJ0OHBIX 3a7a4 HC-

TIOJIb3YIOTCA METOAbI CETEBOTO IIJIAHUPOBaHNA, YTO MbI

U cesalIn.
E \E
B
D |4 h3
h2
D
n
A
A
Puc. 3. T'padbl BepTHKATBHBIX

U TOPU3OHTAJIBHBIX Pa3/ieu- h0
Tesei

Haiins kputnueckue myTH B ceTeBOM Tpaduke, Orl-
penessieM HeoOXOIMMbIe Pa3Mepbl KPUCTAJLIA.

[Tocsre m3MeHeHNsT pa3MepoB 06IacTell TePeCUnThI-
BaeM KoopanHatel g4eek. Ilycrts X, , Yy X R Y, —
KOOPAWHATBI COOTBETCTBEHHO JIEBOTO HIIKHETO U TIpa-
BOTO BEPXHETO YIJIOB MPSIMOYTOJIbHOU 06JIACTH JI0 U3-
MeHeHus ee pasmepoB, X, *, Y * u X,*, Y,.* — nocae
M3MEHEHHSI PA3MEPOB, X, § — KOOPAWHATBI KAKOH-THO0
SYeKH U3 3TOM 06JIaCTH /10 U3MEHEHUsI Pa3MePOB 00-
jgactu. Torma KOOpAMHATHI 3TOW SYEHKH TTOCJIe M3MeHe-
Hus pasMepoB (x*, y*) BbIPA3ATCS Tak:

x*:Xz+(x—XL)—XR_XL;
Xp - X 6)
- Yy =Yy
=Y, +(y-Yp) £,
Y pT\Y " Ip Y, -,

IT10 0obecreyrBaeT IIPOTIOPIIMOHAIbHOE PACTAKEHNE /
C)KaTue BCETO COAEPIKUMOro ob6stacTu 6e3 N3MEeHEHUSI
OTHOCHUTEJIbHOT'O PACIIOJIOKEHUA. CnenuaabHble Hp606-
Pa30BaHMA KOOPpAWHAT BBITTOJIHAIOTCA 1 JJIA BCEX BHE-
IMHUX KOHTAaKTOB.

BbIBO/IbI

1. IloBTOpPHBIN 3aIyCK MPOTPAMMBbI OOBIYHO AT
pe3ybTar, OTJUYHBINA OT MPEIbIIYIIEro (u3menHsIOTCS
BXO/IHBIE JIaHHbIE — KOHKPETHO, JiepeBbs Heneil). ITo-
3TOMY I1eJIecO00pPa3HO MPOU3BECTH HEKOTOPOE UUCTIO
UTEpaIvii U BEIGPATD JIYUIIHii Pe3YJIbTar.

2. [ToMmuMO cyMMapHOH JJIMHBI CBsI3€l B 11€JI€BYIO
QYHKIINIO MOXHO BBECTH TAKiKe€ YHCJO TTepecevdeHnit
cBaseil, Hamuure (KOJMYECTBO) CKPYYEHHBIX TIOCIE]0-
BatesbHOCTEN [12] m ux qymny, u T. 1. Kpome Toro, ipn
onpe/ieJieHnH pa3MepoB obaacteit (cM. BbIIe) caegyer
TIOMUMO CYMMapHBIX HJIO].[[a[[efI COZEPKAIIMUXCA B HUX
sSYeeK y4ecTb W CyMMapHOEe YHCJIO 33efCTBOBAaHHBIX
KOHTaKTOB.

3. CpaBHeHMe 0CyIIeCTBJISIOCH C 'PYYHBIM" pasMe-
IEHNEeM ¥ C Pa3MelleHneM, TIOJTYYeHHBIM C TIOMOIIHIO
cuctembl "Specctra”. KauecTBo pasMenieHns OIeHNBa-
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JIOCH TIO Pe3yJIbTaTaM TPACCHPOBKH TLIATHI TPACCHPOB-
mukoM "FreeStyle Route" [13, 14]. Bo Bcex paccmor-
pennbIx npuMepax (UX, mpasga, OBLIO TOJIBKO OKOJIO
JIECATKA) GBbIIM TOJTyYeHbl 3HAYMTENBHO JIYUIIHE Pe-
3yJIbTATHL.
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N3paTenbcko-nonurpacpmyecknii KOMNeKc
MockoBCcKoro rocyaapCTBEHHOr0 MHCTUTYTa ANEKTPOHHON TEXHUKU

/

Tyces B. B., Camotiaukos B. K. )
Pusuueckue ocHoBbl npoekmuposanun obopydosanua
HaCTomuee noco6ue HaMmMCaHO Ha OCHOBE Kypca .HeKL[Hﬁ, NPOYHUTAHHBIX IJI5

HOBBIE KHHUT'HA

CTYIEHTOB 3-T0 Kypca (paKyJbTeTa aBTOMATHKH U 3JE€KTPOHHOTO MaIIHHOCTPO-
enus (ADM) MUIT. B cxxaTtoit hopMe H3I0XKEHbI aCMeKThl MPHKAATHOH PH3H-
KH, He0OXOAMMble /151 TOHUMaHHUsl MPUHLUIIOB pabOThl U BbIMOJHEHHS pacueToB
9JIEMEHTOB COBPEMEHHOI0 TEXHOJIOrMUECKOro 000py10BaAHHUSl U 3ME€KTPODHU3HU-
yeckoro 060pynoBaHusi 6bITOBOro HagHaueHusi. PaccMoTpeHbl 0cHOBOMoJIarato-
111e 3aKOHbl H 3aKOHOMEPHOCTH A5 (PU3HKO-TEPMHUUYECKUX H MJIa3MOXUMHUYeCc-
KHX TEXHOJOTHUYECKHUX MPOLECCOB, MPUBEIEHbI pacueTHble 3aBUCUMOCTH, HCMOJb-
3yeMble JIJIsl OLLeHKH KOHCTPYKTHBHO-TEXHOJIOTHUECKHUX MapaMeTpoB 060py10Ba-
Husl. Kaxknas raaBa v 60/1bLIMHCTBO naparpagoB cHabxKeHbl 6J10KaMU BOMPO-
COB /11 CAMOKOHTPOJIS, KOTOPbIE J0JKHbI MOMOUYb 00yUatolMMCsl YCBOUTD H
3aKpenuThb yueOHbIH MaTepHad.

JIJ151 CTY1€HTOB UH2KEHEPHO-KOHCTPYKTOPCKHUX CrelHaabHOCTeH BYy30B.

J

2. Ooecca)
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