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B maremarndeckoM TEOpPUM OKCTPEMAIBHBIX 3a7a4 TaK Ha3bplBaeMas
TpPaHCIIOPTHAs 3a/aya JIMHEHHOTO MPOTPAaMMHUPOBAHHUS 3aHMMAET 0CO00OE MECTO.
CdopmynupoBaHHas GpaHiry3ckum mMareMaTrkoM [.Momxkewm emé B 1781 r. [1], aTa
3ajaya Opula HcciieqoBaHa Jumib B KoHue 30-x — nHavame 40-x rr. XX Beka
coBercknM MatemaTukoM JI.B.Kantopouuem [2]. IlepBblii TOUHBIA METOJ PEIICHHUS
TPAHCIIOPTHOM 3a1aun ObLT pa3padotan B 1940 r. [3] (paboTa Oblia omyOJIMKOBaHA B
1949 r1.). IlogoOHble MeTOIBI pa3padaThIBAIUCh AMEPUKAHCKUM MAaTeMaTUKOM
T.Kynmancom [4]. B 1966 Beimun B cBer monorpaduu [5], [6], comepkarime
CUCTEMATUYECKOE HM3JI0KEHUE TEOPUU M METOJOB JIMHEWHOTO MpPOrpaMMHpPOBAHUA,
BKJIIOYAs ¥ pEUICHUE TPAHCIIOPTHOM 3a/1ayu.

HecmoTpss Ha Xxopomio pa3pabOTaHHYIO TEOPUI0 W Halu4yue KOHEYHBIX
QITOPUTMOB PEIICHUS, UCCIEJI0BAHUE TPAHCIOPTHOM 3amauyu, €€ NPHIOKEHUN U
MOAU(UKAIIMM COXpaHSET aKTyalbHOCTh M CerojHsa. B wacTHocTH, B HacTosIee
BpeMsi Bc€ Oojiee BOCTPEOOBAHHBIMH CTAHOBSATCS MPUOMIKEHHBIE AJITOPUTMBI,
NO3BOJISIOIIME OBICTPO  pemaTh 3adadyd  OOJBIIOW pPasMEPHOCTH C  YacTo
M3MEHAIIUMHUCS (M MOTOMY HETOYHBIMH) HMCXOJIHBIMHU JaHHbIMH. CyIIecTBYET
Henblii psig (akTopoB, CHIKAIOIMIUX MPUMEHUMOCTh TOYHBIX METOJIOB PEILICHUS
TPAHCIIOPTHOM 3alayll — B MEPBYIO OYepelb, 3TO — OBICTPBIA POCT pPa3MEPHOCTH
perraemMbIx 3a/1a4, MPUBOASAIIMN K HAKOTUICHUIO OMIMOOK BBIUMCICHUN U YXYIIIEHUIO
OOyCJIOBJIEGHHOCTH MaTpullbl Ko3(hduimenToB orpannyenuid. Kpome Toro, B
BO3ZHMKAIOIIMX Ha MPAKTUKE 3a/1adyax HEMyCTOTa JOMyCTUMOM 00JIacTH 3a4acTylo HE
MOKET OBbITh TapaHTHUPOBAaHA. B A3THUX ciy4asx NOJY4YUTh pElIeHHE OJIM3KOe K
ONTUMAJIBHOMY (JIOMYCTUMOMY) MOYKHO TOJIBKO C TIOMOIIBIO TMPHOIMKEHHBIX
MeTonoB. Jlpyrum QaxTtopoM, 00yCIIaBIMBAIONUM aKTyaJIbHOCTh HCCIEAOBAHHUI B
objsactTh pa3pabOTKM ¥ TNPUMEHEHUS METOJIOB MNPUOIMKEHHOTO  pelIeHUs
TPAHCTIOPTHOM 3a7auM SBJISIETCSl pacimiupeHue cdepbl MPUMEHEHUs TPAHCTIOPTHOM
MOJEIA — TIOMHUMO TPATUIIMOHHBIX OOJACTEH, CBA3AHHBIX C MPOU3BOACTBOM,
pea3anerd U TPAHCHOPTUPOBKOU INMPOAYKLUHU, B HEE BXOLAT, HAIIPUMED, 3a1a4u
ONTUMH3AIMN PA3TMYHBIX XapaKTEPUCTUK (PYHKIIMOHUPOBAHUM CETEH, OCOOCHHO, —

OCCIIPOBOJIHBIX CETeM C MOOWIbHBIMU aboHeHTamu. Takue 3agaud OTJIMYaeT
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OonpIIas pa3MEpPHOCTh M OBICTPOE H3MEHEHUE XapaKTEPUCTUK CETH (MCXOIHBIX
JTAaHHBIX 3aJ1a4H).

B nanHON cTathe paccMaTpuBaeTCs OAHAa MOAM(UKAIUS TPAHCIOPTHOM
MOJENN — OTKPBITas TPAHCHOPTHAS 3aJada C JIBYCTOPOHHUMH OTPAaHUYCHHSIMHU HA
IIEPEMEHHBIE — IPUMEHUTENBHO K JBYM OINTHMM3ALMOHHBIM 3aJadaM: 3ajade
pacnpeneneHuss IOTOKOB B CETM € MOOWIbHBIMHU a0OHEHTaMH U 3ajaye
IUIAHUPOBAHMS TMPOM3BOJCTBA U COBITA OJHOPOJHOIO TMPOAYKTa C YYETOM
TPAHCIOPTHBIX pacxoaoB. Jlyig NpuOMMKEHHOIO pEIIeHUs 3aJadyd IMpeiJiaraercs
MO/IXOJI, OCHOBAHHBIA HA INPUMEHEHHH METOAAa BHEIIHMX IITpPa(HbIX (QYHKIMIA
(marmpumep, [7, §7.1]), mpuBOASATCS pPE3yNbTAaThl YUCICHHBIX ASKCIEPUMEHTOB U
JIE€JIAI0TCS BBIBOJBI OTHOCUTEIIBHO HAIIPABJICHUHN JAIBHEHIINX UCCIIEA0BAHUN.
OTkpbITasi TpPaHCHOPTHAs 3aJa4a C [ABYCTOPOHHMMH OIPAHMYCHHUAMH Ha
nepeMennble. IlocranoBka 3a1a4n

[IpuBeném ¢GopMaabHyt0O NOCTAaHOBKY OTKPBITOM TPaHCIOPTHOM 3aJayu C
JBYCTODOHHUMH OTPAaHMYECHUSMH Ha IiepeMeHHble. [lycTb 3amaHbl  menble

MOJIOKUTENBHBIC YuCIa MU N u A | = 1,..., M; j = I,..., N 3agaHbl BEIIECTBEHHBIC
sHaueHus a;; = 0, ﬁj =0, v =20, c¢;;. UckoMble BENIECTBEHHBIE IEPEMEHHBIE,
COCTaBIISAIOIIME MXN-MaTpUIly 00BEMOB X, 0003HAUMM YeEPE3 X; j. 3aluIIeEM 3a1ady

KpaTKO B BHAC:

min - Y%, Y ¢ X (1)
ﬁlxi,j = ﬂ] ’ ] = 1,...,7’1,,' (2)

;'lzl xi’j < Yi, = 1, e, M, (3)

0 < xl-,j Sai’j, i=1,...,m; j=1,...,n. (4)

PaccmoTpuM Teneph aBe BO3MOXKHBIC HHTepnpeTarin 3aaauu (1) — (4).
Humepnpemayus 1. 3a0aua onmumansHo2o pacnpedeietust cemespix NomoKos.

PaccmarpuBaercss OecrpoBOHAsI CETh, BKJIFOYAIOIIAsl MPOBAHIECPOB CETEBBIX
YCAYT U MOOWJIBHBIX aOOHEHTOB, KaXKIbli M3 KOTOPHIX MOXET BBICTYNATh M Kak

MCTOYHHUK, U KaK MPUEMHUK CUTHANIAa. B paccMaTrpuBaeMblii MOMEHT BpeMeHHU (MM Ha



MaJioM BPEMEHHOM HMHTEPBaJC) MEXKAy aOOHCHTaMH BO3HUKAIOT COCIUHECHHUS
(mpoucxoauT mepenada curhaia). lleap onTuMuzanuu (GyHKIIMOHUPOBAHHUS CETH —
pactpeleIuTh  CETEBYI0  HArpy3Ky MEXIy I[poBaiiepaMd  TakK,  YTOOBI
MHUHMMH3HPOBATh CYMMAapHBbIC 3aTpaTbhl Ha MOJICPKKY BCEX COCAMHCHHHA IPH
BBITTOJHEHUH OTPaHUYCHHI Ha BEJIMYMHY MTOTOKA.

[lepemennbie u mapameTpsl 3aaa4uu (1) — (4) B JaHHOW MHTEpHpeTaluu OyaeM
HMOHUMATH CIICIYIOUIMM 00pa3oM: M — YKCIIO0 MPOBANHIEPOB CETEBBIX YCIYT; N — YHUCIIO
CoeIMHCHUH (BO3HUKINUX B JaHHBIH MOMCHT BPEMEHH WJIM Ha 3aJaHHOM MHTEPBAJIC);

X; j — UCKOMasl BEJIMYMHA pecypca IpoBaijepa i, HCIOIb3yeMoro s obecredeHus

COCIMHEHUS | (HUKE JUIs KPATKOCTH Oy/IeM TOBOPUTh «nomok (i, j)»); a; j — BEpXHss

OLEHKa JUIs BenMuMHbl motoka (i, J); fB; — HWKHAS TpaHuma s CyMMapHOM

BEJIMYMHBI MIOTOKA JJIsI COCIUHEHUS |; ¥; — BEPXHsA OIICHKa pecypca IpoBaiiaepa I,
MCIIOJIE3YEMOrO JIs  O0ECTEYeHHst BCEX COEIAMHEHWH; C;j — 3arparel [ —TO
npoBaiiiepa, CBA3aHHbIe ¢ odecriedeHnemM motoka (i, j); i =1,...m; j=1,..,n.
3aMeTHM, 9TO B MOJJEP)KKE TOTO WJIM WHOTO COCAMHECHHS | MOTYT, BOOOIIE
rOBOpsI, y4acTBOBAaTh HE BCE M IPOBANIEPOB, a JIUIIb T€ U3 HHUX, HOMEpPa KOTOPHIX
COCTABJIAIOT HEKOTOPOE MHOXKECTBO P;  cOrmacHO HX 00JacTAM  MOKPBITHSA
TeppuTopun. Torna juis Beex i € P; onpenenum «; ; = 0u motomy x; ; = 0. [anee
JUISL YIIPOIIIEHHUS 3aIucH OyJIeM MCCIIeIOBAaTh MPOCTOM Ciydai, Koraa P] ={1,..,m}
i Beex j € {1, ...,n}.
Hnmepnpemayus 2. 3a0aua onmumanvHo2o niaHUpPOBAnUs NPoU3800cmea u covima
00HOPOOHO20 NPOOYKMA C Y4EMOM MPAHCNOPMHBIX PACX0008.

PaccmarpuBaeTcst ppIHOK OJHOPOJHOTO TOBapa, BKJIIOYAIONIWN IPOJABIIOB U
nokynateneir. OOBEMBI MPOJaX OrPaHUYEHBI CBEPXY, OOBEMBI 3aKyNMOK — CHU3Y.
[IpomaBupl yCTaHABIMBAIOT IIEHBI, MO KOTOPBIM OHHM TOTOBBI TPOAaTh TOBap,
MOKYyTaTeIM HAa3HAYAIOT IIEHBI, MO KOTOPHIM OHH TOTOBBI COBEPIIUTH IOKYIIKY.
3aga4a COCTOMT B  OTBICKAHMHM  ONTHMAaJIbHOTO  (OTHOCHTEIBHO  pa3mepa

TPaHCIOPTHBIX 3aTparT) MIaHa MPOU3BOJCTBA U pealM3allii NPOAYKIIUH.



[Tepemennsie u mapamerpsl 3anaun (1) — (4) B qaHHOM MHTEpHpeTanuu Oynem
NOHUMATh CIEAYIONMM 00pa3oM: M — YHCIO MOCTaBIIUKOB (IPOJABIIOB)

OJHOPOJHOTO MNPOAYKTA, N — YHUCIO HOKYH&TGHCﬁ; xi,j — HCKOMOC KOJIHMYCCTBA

TOBapa, MPOJAHHOIO IOCTABIIMKOM | MOKYNATeNIo j; «;j — BEPXHsASA OLEHKa s

BEJIMYHMHBI X; j (asee [y KPATKOCTH OyeM TOBOPUTH «pasmep caenku (4 j)»); B —
HYDKHSISI TPaHMIIA JIs OOIIero pa3Mepa 3aKyIKy MOKYIaTeNs |; ¥; — BEpXHSsI TPaHHIIA
oO1iero oobeMa npojax nocrabmuka i; i = 1,...,m; j=1,..,n.

[TycTh 3amaHbl TaKkKe BEIMYUHBI: @; — [IEHA 3a €IMHMITY TOBapa, Ha3HAYaeMas
IPOJABLOM i; b; — IieHa 3a €JMHHUIly TOBapa, NpejlaraeMas IOKynarenem j; ¢ j —
CTOMMOCTh TICEPEBO3KHM CIHWHHUIIGI TPOAYKTa OT MpPOJABIA | MOKymaTremo |, i =
1,...,m; j=1,..,n Ilonoxus X; zzyzlxi,]- Yy = ?in,j UL BceX | H |,

COOTBETCTBEHHO, CHPOPMYIIUPYEM KPUTEPHI 3a1aUH:
. m ~ m n = n
min - Y%, a; % + X2 Xj=1Cij Xij — Xi=1 by ) (5)

IIpuBoast momoOHbIe cnaraeMble B (5) W monaras ¢;; = C;; + a;— b; nna Becex
3HAYCHUH WHACKCOB | W |, mpuBoaAMM kputepuil (5) Kk Buay (4), a OrpaHUYCHHS:
v, =B, 7:1, oy x; <y, 1=1,...,m, —xBuay (2) u (3), COOTBETCTBEHHO.
Pemrenue 3agaun. Meroa BHeIIHUX IITPAGHBIX PyHKUMIA

Kak yxe ObUTO CKa3zaHO, HECMOTPS Ha HAJIMYHE TOYHBIX METOJIOB PEIICHUS
sagaun (1) — (4) ([5], [6], cm. Takxe [8, ri. 2], [9, §9]), B KOHKPETHBIX IPHUIOKEHUSAX,
B YaCTHOCTH, B ONMCAHHOW TMOCTAHOBKE MMEET CMBICI MPUMEHITh MPHUOIMKEHHBIC
METOABI. ITO OCOOCHHO aKTyaJlbHO I NMPHUBEACHHBIX HMHTEPIIPETAIUH, MMOCKOJIbKY
MOOHMJIBHOCT, a0OHEHTOB (B TEPBOM BapHaHTE) W HECTAOWIBLHOCTH PBHIHKA (BO
BTOPOM) Ha TIPAKTUKE CBOJIAT HA HET MPEUMYIIICCTBA IPUMEHEHHUS TOUHBIX METOOB.

bynem pemarp 3amauy (1) — (4) mMeromoM BHEHMIHHMX MITPadHBIX (YHKIIHN

(BLI®) (nampumep, [7, §7.1]). Beném byHkumu:

D1(x) = ﬁ1(max{2;l=1 Xij— Vi 0p? . (6)
®,(x) = Xiz,(max{— YL, x;; + ﬁji 0hH? . (7)
Y(x, 1, T)=cx + 11 @1(X)+ T, D,(X), (8)
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IZie T1 U T, — NOJOXKUTENbHbIE mapaMeTpbl. O003HaUYUM

x*(1q,7y) = argmin WY(x,14,7,), 9)
X€EA
rme A — MHOXECTBO pCNICHWH CHCTeMbl orpanndeHui (4). 3ametum, d9TO

CyILIEeCTBOBaHME TOYKU (9) mpu JOOBIX Ty, T, OOYCIOBJIEHO HEMPEPHIBHOCTHIO

bynkimn (8), a Takyke 3aMKHYTOCTBIO U OTpaHMYEHHOCTHI0 MHOKecTBa A. [locTpoum
. ke k -k .
UTEpaIMOHHbIN mponecc (x*“(77,Ty)f, Tae kK — HoMmep utepauuu mertona BIID;

{Tf} {Té‘} — BO3pACTAIOIIWE UYHCIOBBIE MOCIENOBaTENbHOCTH; Touka X' (TX,T¥)

ompenensercs  QopMmynoir  (9) mpum T, =15, 1, =15, Orpanmmuennocts

nocnenosarensuoctn {x*(tf ,t5)} (06ycnoenennas orpannuennocT0 MHOXKECTBA
A) obecrnieunBaeT CyIIeCTBOBaHHE €€ MpeneabHON Touku x~ mpu k—co. Touky x*
OyzmeM cuuTaTh NPUOMMKEHHBIM perneHuemM 3aaaun (1) — (4).
BoIuncJHTEIbHbIE ACTIEKThI

OCTaHOBMMCS Ha BBIYHCIUTCIBHBIX ACHEKTaX MpUMeHeHus Mmetona BIID.

Touky HauanbHOrO MpUOIMKEHUs x° U IIpaBUIa HOCTPOEHHUS MOCIEI0BATENLHOCTEH
{Tf} {Té‘} 3aJaauM A0 Havana pabotel metoga. llomoxkum k=0. Onumem k-0

urepanuto merona BIIO.

Cormacao dopmysie (9) Ha kaxaoMm mare &k meroaa BIII® pemnraercs 3agada
; kK .k
ming., - ¥Y(x, 1{,13). (10)
OcTanoBuUMCS Ha METO/Iax Moucka pemrenus 3aaaun (10) mpu GUKCUPOBAHHBIX

sHavenusax k,7X, t¥. Tlockombky mapameTpsl T; M T, MOJOXKHTENbHBI, (GYHKIUH,
3aganHbie hopmynamu (6) — (8) — kBamparnuHbie BbIMyKIbie. Pemenue 3amaun (10)
MOXXET OBITh HAWJEHO JIOOBIM W3 METOJOB YCIOBHONW MHHHMH3AIUU BBIMYKJION
¢byukuun (Hampumep, [7, 11.5]), omHaKo BBUAY MPOCTOTHI MHOKECTBa A HMeeT

CMBICJI IIPUMCHUTH OJWH H3 CIHCOHUAJIbHBIX MCTOJ0B, HAIIPpUMEP, MCTOJ IMPOCKIHHU

rpaauenTa (MIID) (manpumep, [7, §6.1.2], [9, §3.1]).

[Henecoobpaznocts BeIOOpa MIIIT 00ycioBiIeHA BO3MOKHOCTBIO BBIYMCIUTH
MIPOEKITUIO T4 (X) TOYKH X HA MHOXECTBO A 10 sSIBHOU (opmyie:

xi,j, ecau 0 < xi,j < ai,j ,
T[A(x)i,j =< 0, ecim x;; <0, (11)
ai,j , €CJIN xi'j > ai,j .



Kpome Toro, kak HETpyJHO MOKa3aTh, B JAHHOM CJIy4ae MOJIHBIM IIAr U3 TOYKHA X B
HaIlpaBJICHUM AHTUIPAJMEHTAa TAKXE MOXXHO BBIUMCIUTH sABHO. g ynoOcTBa
JAIbHEUIINX BBIKJIAJOK U1 KaXJA0ro (PUKCUPOBAHHOTO X BBEAEM B PACCMOTPEHHE

I(x) = {i:i e{l,..,m} Xio1x;; > yi}, (12)
](X) = {]] € {1, ,n}, Zyil xl"j < ﬂ]} (13)

Boluncnum 4dactHble Tpou3BOjHbIE (QYHKIHMH (8) B TOYKE X OTHOCUTEIBHO BCEX

TepeMeHHbIX X; j. 3adukcupyem 3Hadenns uanekcos i* €{1,..,m }, j* €{1,..,n }.

Torna
9P, (x) 0, ecrui* ¢ I(x)
~ l2(zn , (14)
axi*,j* 2(2,‘:1 Xi*j — ]/i*),uHaqe
09, (x) _ { 0, ecuj* & J(x) )
Oxix jr 221, x; j» — Bj+),unaue’
a 3HAYUT,
W (xrate) 091 () , 9%, (1)
Oxp v Cixj* + T 3% - + 1, T (16)

Jlnst kpaTkocTH 0003HAUYUM YacTHBIE MPOU3BOAHBIE (GYHKUMHU (&), BRIUMCIEHHBIE (IO
dbopmysie (16)) B TOuKe X OTHOCHTENBHO MEPEMEHHBIX X; i KaK g; j; 0003HAYMM
MXN-MaTpHIly, COCTABJICHHYIO U3 DJIEMEHTOB g; j, Y€Pe3 g. 3anuIueM KOMIOHEHTHI
Touku x(A), Jexamer Ha Jyde, MPOXOJAIEeM 4Yepe3 TOYKY X, HAIpaBIISTIOITIM
BEKTOPOM KOTOPOTO SIBIISIETCS aHTUTPAIUCHT QyHKINK ¥, BEIUMCIICHHBIN B TOUKE X:
xi,j(}\): xi,j - 7Lgi’j’ (17)
3/1eCh A — CKaJSIPHBIN BelIeCTBeHHBINM mar. CyIIeCTBYIOT pa3HbIe CIIOCOOBI BBIOOpA
mrara npu peanusaiuu MIII, Hampumep, mar MOXeT OBITh MOCTOSHHBIM [7, ¢.161)
WM HaWJCHHBIM U3 YCJIOBHS HETOYHOTO JIMHEHHOIro Tmoucka (Hampumep, [7, ¢.162]).

B nepBom cnmydae misi obecriedeHUs: CXOAUMOCTH METOJIa HEOOXOJMMO, YTOOBI

NOCTOSTHHBIA IIar yIOBJETBOPSUI YCIIOBUIO, COJEPKAlyl0 HEM3BECTHOE, BOOOIIE
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roBOps, 3Ha4eHHe KOHCTaHThl Jlummmma st neneBod (yHkuuu 3amauu. byaem
UCIIOJIB30BaTh KOHCYHBIM METO OThICKAHUS I1ara, OMUcaHHbIi B [9, ¢.65].
YuciieHHbIE IKCIIEPUMEHTBI

JIns mpoBeneHus pacy€ToB UCIOJIb30BAJICA MTAKET AHAIMTUYECKUX BBIYMCICHUN
Wolfram Research Mathematica 9.0.1.0; mporeccop Intel® Core™ i5-430M (4M
Cache, 2.26 GHz).

bputn nmpoBeneHsl TpyU CEpUM TECTOBBIX MCIIBITAHUN. Llens mpoBeaeHns nepBoun
CEpUM TECTOB COCTOSA B JKCIEPHUMEHTAIBHOM HCCIEIOBAHUHA YYBCTBUTEIBHOCTU
BBIYKCIICHHON anmnpoKCHUMaIu (K ONTUMalbHOMY 3HAYEHHUIO LEJIEBON (PYHKIUU) U
YYBCTBUTEIBHOCTH TPYAOEMKOCTH 337a4u K BbIOOpY 3anaud (1) — (4). s atoro nmpu
KaXJI0M (PUKCUPOBAHHOM 3HAUYEHUU Pa3MEpPHOCTEH 3aJaud MPOBOJAWIIACH TpyIIa U3
K DSKCIEpUMEHTOB, pa3IMyalolUXCsd TOJBKO BBIOOPOM TOYKM HA4YaJIbHOTO
npuOIMKeHus 3a1adu. Yuceno skcnepuMeHToB K B KaxkJ0il rpymme coctasisuio 102
(B KauecTBe HaYaIbHOW TOYKM BBIOMPATIOCH HAYAJIO KOOPAUHAT, BEPILIMHA MHOXKECTBA
A ¢ MakcuMalbHbIMU KoopauHaTtaMu U 100 ciydaliHbIX Touek). [y Kax10il rpyIIisl

U3 K DKCIEPUMEHTOB OTCICKUBAJIOCH IOBEICHUE CIICAYIONUX IMapaMeTpoB: a)

Frmax—Fmi =
w, rne Fpaxs Fmin M F, COOTBETCTBEHHO, — €CTh MAaKCHUMAaJIbHOE,

MUHHMAJIbHOE U CPEIHEE M3 BBIUMCIICHHBIX A 3HAYCHUH 1EJIeBOM (YHKIUU 3a]1auu
(1) — (4) (mpubOIMKEHO HANJICHHBIX ONTHMAJILHBIX 3HAYCHHI); D) BpeMs pelieHus
3amayn. [[ns HarnsaHOCTH OBUIM TMOCTPOEHBI TpaUKH HUCCIEAYEMBIX BEITUYHH.
Abcuuccel Touek Ha rpadukax COOTBETCTBYIOT MOPSAKOBOMY HOMEPY MCHBITAHHSA, a
OpAVHATBl — 3HAYCHHUSM OTCIICIKMBAEMBIX IMapaMeTpoB. Pe3ynbTaThl mepBoil cepun

HKCTIICPUMEHTOB TIpHBeaeHBI B Tabmmie 1.

10



PGSYJ'IBTaTLI YUCJICHHBIX OKCIICPUMCHTOB:

Tabmuma 1.

3aBUCUMOCTD BBIYHMCIICHHOI'O 3HAYCHMU

11e7IeBOM (YHKITMU (JIEBBIN CTOJIOCIT) M BPEMEHH BBIUYUCIICHUS (TIPaBBIA CTOIOCIT)

OT HOMCpa UCIIbITAHUA (TO‘-IKI/I

HA4YaJIbHOTO MPUOIMKEHUS )

T'pynna wmcnelradmit Nl: m = 3; n = 6; uMcyo npod (ciydalHBIX HaudaJlbHEIX Touek) = 102
CpenHee 3HaueHMe LeJjeBOM GyHKUMM = 16.6949
MakcuMaljibHOe 3HaueHme ommbxkm (%) = 14.611
Bpems BBUMCIIEHUM (Cek.)
- MmHMManbHOe = 0.0370022
- MakcuManbpHOe = 0.1830105
- cpemHee = 0.0758965
Fig.a.. Values of the Objective Function Fig. b.. Time consumptions _sec.
Objective ~ function Time .sec..
o . C . . . . ° ® ° b
”"". .o. '.'.. ..."t"'....'.t,.'o.o" 0.. 'o..to' .'..'0'.:.’0 -.P.'."m %0’y .""‘, *. [ ] [ ]
5 015
° ° 4
010 b
10 - J
o ° & : o’ ®e® % o
o () 0% ¢
S o° o ° 0% ©® ® 0o R
@, o o ° L ) ' T
o @ o o e o °
s 00 '..O.. o *V° .. o © .':. o0 o ’
°
Test
Test 20 40 60 80 100
20 40 60 80 100
T'pynna umcnoelTauuyt N2: m = 3; n = 12; uucio npo® (ciaydaMHHX HadajlbHEIX Todek) = 102
CpenHee 3HaueHue uejyesoy obyHxumm = 19.6506
MakcuMaJibHOe sHaueHume ommbkm (%) = 7.69387
Bpems BBUMCIIEHUM (CeK.)
- MuHMMaJibHOoe = 0.1340077
- MakcuMaybHOe = 0.4230241
- cpenmHee = 0.2396510
Fig.a.. Values of the Objective Function Fig. b.. Time consumptions .sec.
Objective  function Tire .sec..
° LI .
2D fasten®s et oyt jeumen,®” 590" * o tuatnte s 0 '..."....-.O.u-"..-..-'.,'—,.-. 04
°
°
® )
5 03 o_©
° ° o, ® ° o ‘. .
(P
.Oo'.oo....O % ..00‘0
.oo‘o.o ..0'.‘..0.. L3P
iy 02 07 " o® ‘... ° o 00 OO, "O’ °
°
° ® o % °
5 01
2 ) ® ) w0 » - 5 5 o Tt
T'pynna wmcnelTadmit N3: m = 3; n = 30; umcyio npo® (ciydaMHBIX HadaJlbHEIX Touek) = 102

CpenHee 3HaueHMe LejeBoOM byHxkumm = 71.4129
MakcuMalibHOe 3HaueHme ommbku (%) = 2.29083
BpeMs BEUMCIIEHMN (CeK.)

- MMHMMAJILHOE 0.6780388

- MakCuMaJIbHOE 1.1900680

- cpenHee 0.8960513

&

©
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Fig. b.. Time consumptions _sec.
Fig.a.. Values of the Objective Function
Time .sec..
Objective ~ function 2 ° ° o
70 [s9sesesegegssusasaseerseeses 0000%0%, 09%0000%0949%05800%0 ° ° ° o °
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50 o o ® °
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40
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Test
20 40 60 80 100
T'pynna ucnelrauuyt N4: m = 6; n = 30; umcio npo® (ciydarHHEX HadaJlbHEIX Touek) = 102
CpenHee 3HaueHue LeJjeBOM byHKuUMM = 89.4687
MakcuMaljibHOe 3HaueHme ommbkm (%) = 3.06084
Bpems BBHUMCIIEHUM (Cek.)
- MmHMMaJibHOoe = 1.5130866
- MakcumaJibHoe = 2.9891709
- cpemHee = 2.1051890
Fig.a.. Values of the Objective Function Fig. b.. Time consumptions _sec.
Objective  function Time .sec..
00070490099000,0400070004990000° 04040090, ©0004900004 9000096 °00 *000°0900404000°940004990%0 000000 °%00 30 o % [ ]
° °
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20
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» 40 ) ) o« 2 © ) 0 W
T'pynna ucnoelTauuyt N5: m = 6; n = 50; umcio npo® (ciaydaMHHX HadaJlbHEIX Touek) = 102
CpenHee 3HaueHMe LejyeBOM byHkumm = 162.135
MakcuMalbHOe 3HaueHume ommbku (%) = 3.01693
Bpems BBUMCIIEHUM (CeK.)
- MMHMMAaJIbHOe = 2.6181498
- MakcuMmasbHoe = 4.9252817
- cpemHee = 3.6081083
Fig.a.. Values of the Objective Function Fig. b.. Time consumptions _sec.
Objective  function Time _sec..
. - 5 °
o 0 ) [ N ]
® ¢ ..° o
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Ilens mpoBeneHHs BTOPOM CEPUM TECTOB COCTOSTA B JKCIIEPUMEHTAIBHOM
VCCIICOBAHUM 3aBUCUMOCTH CPEIHET0 BPEMEHHM PELICHUsS 3aJa4d OT Pa3MEPHOCTEU
M 1 N (M3MEHSEMBIX TOOYEPEAHO UK OJTHOBPEMEHHO). B KauecTBe HayanbHOU TOUKHU
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BO BCEX TECTAax BTOPOM CEpUU BBHIOMPATIOCh HAYAIO0 KOOPAUHAT (T.€. HEAOMyCTUMAs
Touka). 7 HarmsimHOCTH OBUIM TMOCTPOCHBI TpapUKU HCCICAYEMBIX BEIMYHUH.
Abcmucesl Touek Ha rpaukax COOTBETCTBYIOT 3HAUEHHUIO M3MEHSEMOI0 IapaMmerpa
(M wmm n), a OpAMHATHEI — BPEMEHHU, 3aTPAuC€HHOMY Ha PEIICHHWIO 3aJa4d TIpU
COOTBETCTBYIOILIEM 3HAYEHUM YKAa3aHHOTO ITapaMeTpa.

Pe3ynbTaThl BTOPOI CepHH SKCIIEPUMEHTOB IpHBeIeHbI B Taduie 2.
Tabmnura 2.

3aBUCHUMOCTH CPCOHCTO BPpEMCHH PCIICHUA 3alda4U OT IIapaMCTpa m

(pu pUKCUPOBAHHOM 1)

T'pynna ucnelraduy 6. m = 3; n = 5,10,..,50 T'pynna ucnelraduy M7. m = 3; n = 5,10,..,100

Fig. c.. Average time consumption _sec. in dependence of n Fig. c.. Average time consumption sec. in dependence of n
Awrage Time .sec. Awrage Time .sec.

[ ] 5 [ ]

15 4

10 [}

Kak BuAHO U3 pe3yJabTaTOB SKCIEPUMEHTOB, NpHUBENEHHBIX B Tabmuue 2, npu
(UKCUPOBAaHHOM 3HAYCHUHU IMapaMerpa m BpeMsi pabOThl MeTo/la OOHAPYKUBAET
OJIM3KYIO K JJUHEHHOUN 3aBUCUMOCTbH OT 3HAUYEHMI Mmapamerpa 1. DKCIEePUMEHTAIbHO
ObLI TMOATBEPKIEH AHAJIOIMYHBIA XapakTep 3aBUCHMOCTH 3aTpaT BPEMEHU OT
3HAYEHUU MapameTpa m npu GUKCUPOBAHHOM M.

B Tperbeit cepun UCHBITAaHUN NTapaMeTPhbl M U N U3MEHSIIUCH OJHOBPEMEHHO.
B Ta6nune 3 npuBeAeHbl rpa@uKyd OTpa)Karollde 3aBUCUMOCTh BPEMEHHU pPEIEHUs
3aJlayu OT BEJIMYMHBI MPOU3BEACHUS Mn (JEBbI PUCYHOK) U OT 0OOUX MapaMeTpoB,

OJTHOBPEMEHHO M3MeHstomuxcs B auamna3one [0, 20].
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Tabmnura 3.
[ToBenenne BpeMeHHU peIICHUs 3a1a9n

IMpu OJHOBPCMCHHOM H3MCHCHHUU IMAPaMCTPOB I U 1

T'pynna mcnelTauuy N8. m 5, 10, .., 20; n = =5, 10, .., 20

Fig. c.. Average time consumption .sec. in dependence of m: n
Awerage Time .sec.

100 200 30 400

BoiBoabl

Kak moka3pIBalOT MOJYYCHHBIC PE3yJbTAaThl, OMUCAHHBIA MOAX0]] MPUMEHUM
s pemienus 3aaaun (1) — (4) npu mpreMseMoit pa3MepHOCTH 3a7auu. BerarciaeHHoe
NpUOJIMKEHHOE 3HAYCHHS ONTHMYyMa IEJIeBON (YHKIMHU CJIa00 YYyBCTBHTEIBHO K
BHIOOPY TOYKM HA4YalbHOTO TNPHUOIIIKEHUS, OIHAKO BpeMs pEUICHHS 3aaddl C
pasHbIMH  HAaYaJIbHBIMA TOYKAMH MOXET OTJIMYaThCS B  HECKOJIbKO  pas.
DKCIIEPUMEHTAILHO TT0Ka3aHO, YTO TEHJCHIUS BO3pACTaHHsS BPEMEHHU pELICHHUS
3aa4i OTHOCUTENFHO TapaMeTpoB M ¥ N, U3MEHSIOMIUXCS IO OTJENBHOCTH, OJM3Ka
K JIMHEHHOM, MPH OJTHOBPEMEHHOM M3MCHEHUU MMapaMeTPOB 3Ta 3aBUCUMOCTh HOCHUT
OoJiee CIIOKHBIN XapaKTep M HY)KIACTCS B NaJIbHEUIIICM UCCIICIOBAHUH.
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THE OPEN TRANSPORTATION PROBLEM AND ITS APPLICATIONS IN
OPTIMIZATION OF THE NETWORK FLOW DISTRIBUTION AND
PRODUCTRION AND SALES TAKING INTO ACCOUNT TRANSPORTATION
COSTS

Abstract: In this paper we study one modification of the transportation problem
which is well known in the mathematical theory of extremum problems, namely, the
open transportation problem with bilateral restrictions on variables. We consider two
interpretations of the mentioned model. The first one is connected with the optimal
flow distribution in wireless networks. The second interpretation consists in the
optimal planning of production and sales of some commodity, taking into account
transportation costs. We prove the relevance of the development of approximate
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solution methods for the stated problem, despite the existence of finite algorithms.
Among the main reasons for this we mention the high dimensionality of the problem,
perturbations of coefficients of the objective function and constraints, the possible
emptiness of the feasible solution set, variability of initial data, and time limitations
for obtaining an acceptably accurate solution. We propose an approach to the
problem solution based on the use of the penalty function method, describe results of
numerical tests, and discuss the directions of future research.

Keywords: optimization; transportation problem; wireless network; mobile nodes;
provider; connection; flow; one-commodity production-sales problem; transportation
costs; penalty function; quadratic penalty; penalty function method; projection;
gradient projection method.
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[MPONU3BOAUTEJIIBHOCTH CUCTEMbBI MACCOBOI'O OBCJIYKMBAHUA CO
CTOXACTHNYECKHUM ITOTOKOM 3AABOK HA OBCJIIY>KUBAHUE

Aunomayusn. Paccmompeno  @3aumooeticmeue NOMOKO8 3A5860K U Onepayuil
0OCTYIHCUBAHUSL 8 CUCTNEMAX MACCOBO20 0OCIYICUBAHUSL. Bbisignenbl 3aKOHOMePHOCTU
NPOU3800UMETbHOCU CUCEMbL OOCTYIHCUBAHUSL NPU USMEHEHUU OMHOCUMENbHO20
bvicmpoOeticmaust CUcmembl.

Knrouesvie cnosa: cucmema macco6ozo 05C]Zy9f01/l6aHuﬂ,' UHMEHCUBHOCMb, NOMOK
34460K, HNOMOK 06C]Zy9icu6‘aHuﬂ,' 3ameosieHue nomokoe, np0u36001/tm€]leOCWLb
cucmemal.

Cucrempl MaccoBoro oocuyxuBanus (CMO) — oOmiee Ha3BaHUE MIHPOKO
IMPUMCHSIEMBIX B Pa3JIMYHBIX OOJIACTSIX JIEATCIBPHOCTH CHCTEM OpTraHH3alliH
JBIKEHUS TOBApOB, WH(MOPMAIIUU, TEXHOJOTHYECKUX MAIWH U JPYTUX OOBEKTOB,
JIOJICH C BBIMOJHEHHEM II0 OTHOIIEHHWIO K HUM HEOOXOAMMBIX TEXHOJOTHUCCKUX

nporieayp [1]. OOmmMM HMX NPU3HAKOM SIBJISICTCS BBIMOJIHEHHE OMPEICICHHbIX
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JICUCTBUIM C KaXXIbIM O6’b€KTOM, 4TO CBA3aHO C 3aTpaTaMH HECKOTOPOI'O BPEMCHH T06

— BpeMEHHM OOCITYXMBAaHUS U HaJUYHUEM MOTOKA OOBEKTOB OOCITYKHBAHUS, TJIABHOM
XapaKTepUCTHKONH KOTOPOTO  SABISETCS HMHTEHCHMBHOCTh IIOTOKA 3asBOK Ha
oocimyxuBanue (A). Bo Bcex cucremMax MaccoBOro OOCTYKHUBaHUS CTPEMATCS

NOCTUTHYTb TaKOrO COCTOSIHHs, KOIZa WHTCHCHUBHOCTb IIOTOKA 3asBOK HAa
OOCITy)KMBaHHE W WHTCHCHBHOCTH IIOTOKa omepaimii obcmyxkuBanus (u=1/7,;)

MO3BOJIAIOT O0ECHEUYNUTh 3aJaHHBIE XapAaKTEPUCTUKU MPOU3BOJUTEIBHOCTH CHCTEMBI
IpU OTCYTCTBHH OU€pelr Ha OOCITYKHBaHHE U MPH OTCYTCTBUH MPOCTOSI CUCTEMEBI B

OKHMJAHHU 3asiBOK, 4YTO COOTBETCTBYyeT ycnoBuio4=A. Ilpui> obpasyercs
odepenb Ha BXOJE B CUCTEMY OOCIYXMBaHHMS, IPH A< 44 CHCTEMA OOCIIy)KHBaHUs

0e3/1eHCTBYET B 0KM/IaHUU TIOCTYIJICHUS 3aBOK Ha 00CITyKUBaHUE.

OTMeTUM, 4YTO TEOPETUYECKHM NPEAnonaraercsa, 4ro CHUCTEMA MacCOBOIO
OOCIIy’)KMBaHUSI MMEET JEeJI0 C MapKOBCKMM IPOLECCOM IOCTYIJICHUS 3asBOK Ha
oOcCily’)KMBaHHe, T.€. CTOXAaCTUYECKUMH MOTOKAMM 3asiBOK 0€3 mocielencTBUs, T.€.
HE3aBUCAUIMMU OT CHCTEMbl M C HEM3MEHHOM HWHTEHCHUBHOCThbIO. Ha mpakTuke,
KOHEYHO, MHTEHCUBHOCTbH IOTOKA 3asBOK 3aBUCUT 0T CMO u 3Ta 3aBUCHMOCTb TEM
Oosee, YeM MeEHbIIE OBICTPOJECUCTBUE CUCTEMBbI 00CIyXuBaHud. i1 pasperieHus
TOr0  MNPOTUBOPEYMS B  MPOU3BOJACTBEHHBIX  CHCTEMAaX  IPOEKTUPOBAHUE
TEXHOJIOTHYECKUX IPOLIECCOB  CTPOrO  CHHXPOHU3UPYETCS M OPraHHU3yeTcs
pPEryJsIpHBIA TOTOK M3JEIM Ha OOCITY)XKMBAHHE CHUCTEMOH, HMEIOIIEH CTpOro
YCTaHOBJIEHHbBIE XapaKTEPUCTUKU OBICTPOICHCTBHSL.

[Ipy HEOOXOOUMOCTH TNPUMEHSIIOT MapauleNbHbIE MOTOKA OOCITYKUBaHUS,
BBOJII M HE3aBUCUMBIX CUCTEM OOCTY>KUBaHUS OOLIEro MOTOKA 3asBOK.

B o6mem e ciydae sl OLleHKH TpeOyEeMBbIX XapaKTEPUCTUK ObICTPOAECHCTBUS
MPOCKTUPYEMBIX  CUCTEM  OOCIY)XMBaHUS  HEOOXOJUMO 3HAaTh HE  TOJIBKO
XapaKTepUCTHKU  OXHJIaeMOT0 IOTOKa 3asBOK Ha OOCIy)XMBaHUE, HO U
3aKOHOMEPHOCTH  B3aUMOJICHCTBUS CHUCTEMBbl €  OOCITYKMBA€MbIM  IOTOKOM.
O4eBUIHO, YTO HaJIM4Me JIOOr0 MPEHsSTCTBUSA, TPEOYIOMIEro OCTAaHOBKU WIIU

3aMCIJICHHUA JOBUXXCHHA O6T>CKTa, U3MCHACT HWHTCHCHBHOCTL JBHKXCHMI. TaK,
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cBeTopOop HaA JOpOre OCTaHABIMBAET TPAHCHOPTHBIA IMOTOK Ha BpeMs 3ampera
JNBUKEHUA. DTO HE OYEHb 3aMETHO IPU MaJOd WHTEHCUBHOCTU TPAHCHOPTHOIO
IIOTOKa, HO Ha NEPENOJHEHHON aBTOMOOWIISIMH JOpPOTE€ 3TO BBI3BIBAET OCTAHOBKY
OOJBIIOrO0 KOJWYECTBA ABTOMOOMJIEH M, BO3MOXXHO, OyJIeT OJHOW W3 NPHYMH
TPaHCIIOPTHOTO 3aTOpA.

Meron auHaMMKH ~ cpeqHHX [2], TpUMEHSeMBId IS YIPOIICHHS
MaTEMaTHYECKOI0 OINMCAaHUS CTOXAaCTUYECKUX IIPOLECCOB B MOJEISIX MacCOBOIO
00CIIy’)KMBaHHUsI HE YUUTHIBACT BIMSHUE CHUCTEMbl HA HHTEHCUBHOCTH ITOTOKA 3asBOK
Ha 0OCIIy>)KMBaHUE, B CBSI3M C YEM 3aTPYJHEHbI PEaJIbHbIE OLEHKU XapaKTEPUCTHUK
npousBoauresnbHocTH CMO.B ¢cBsI3m ¢ 3TUM pacCMOTPUM 3aKOHOMEPHOCTH H
(dakTopbl B3aMMOJEWUCTBUSA IMOTOKA 3asBOK Ha OOCIy)KMBaHME€ A U CUCTEMBI CO

CpElHEH WHTEHCUBHOCTBIO [/ TIOTOKa oOcCHy:xuBaHMA 3asgBoK. O003HA4MB depes
a=Alyu — OTHOCHTENLHYI0 HHTEHCHBHOCTH MCXOJHOIO IIOTOKAa 3asABOK IIO
OTHOIICHHI0O K  HMHTEHCUBHOCTH  TOTOKa  OOCITY)XMBaHWsS,  pPacCMOTPUM
SKCIUTyaTaliioHHble cBoiicTBa CMO mnpu  yclIOBMM TIOJNHOM  0€30TKa3HOCTU
AJIEMEHTOB CUCTEMBI.

NHTEHCUBHOCTH UCXOIHOTO MOTOKA 3asBOK:

2 =1 (1)
Z-C

c

rne r -— CpeaHeC BpCMA MCKAY MOMCHTAMM IIOCTYIUICHHSA 3ajiABOK Ha
C

o0OcITy>)KMBaHHE.

HOTGHHI/IaJ'IBHaH HHTCHCHUBHOCTSD ITIOTOKA O6CJIy}KI/IBaHI/I$I 3a5BOK:

1
6 =
0 To6
rue 7 ; ~ Cpenmnee Bpems 00CITy’KUBaHUSI OJHOM 3asBKU CHUCTEMOM
o
00CITyKUBaHUSI.

B3anMopelicTBue MOTOKA 3agBOK C MHTEHCHUBHOCTBIO , M OJJHOKAHAJIBLHOM
c

CHCTCMBI O6CJ'Iy>KI/IBaHI/I$I C HOTCHLIPIELHBHOﬁ HHTCHCUBHOCTBIO H 6 IIOTOKa
o
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O6CJ'Iy>KI/IBaHI/I$I 3aKJIKOYaCcTCA B TOM, YTO IIPH IIOCTYILJICHUHU K&)I(I[Oﬁ 3as5BKH Ha

06CJIY)KHB3HI/I€ qcpe3 MHTCPBAJI BPCMCHH 7 HadyuHaAETCA €€ 06pa60TKa B TCUCHUC
c

BPEMEHU 7 TaK 4TO CPE/IHEE BPEMS COBMECTHOM 3aHATOCTH CUCTEMBI OOCITYKUBAHUS
0

IMOTOKA 3asBOK COCTaBUT T . +7T o6 Ot10 3Ha4MT, utro B neiaom CMO paboTtaer ¢

o
1

MHTCHCUBHOCTBIO ] —_ — , XOTS 3asBKa OOJBIIyI0O 4YacThb BpeMEHHU (7 )
cMo c

T+

HaxoauTCs “B MNMyTH’ K CHCTEeME€ U TMPU BXOXKJICHHHM B CHCTEMY OBICTPO

oOCITy’>KMBaeTcsi B Te4YeHUE BpeMeHu (7T 6)' Bnpouem, mnonstus “ObicTpo” H
4

“MGI[J'IGHHO” B JaHHOM CJIy4a€ OTHOCHUTCIIbHBI U MOKHO IIPCACTABUTHL KaK IIPOLCCC

pabotel CMO, korga T >T -, TaK u mpouecc, B KoTopom 7 <7 .. B nepsom

G
Cilyyae HEeU30eKHO OXKUJAHUE OOCTY>KUBAIOIIUM YCTPONUCTBOM 3asBKH, & BO BTOPOM
— oOpazoBaHKe ouepeau Ha 00CITy)KUBaHHE.

MTak, W UWHTEHCHMBHOCTh TIIOTOKAa 3aJBOK M MHTCHCHUBHOCTH ITOTOKa
obcnyxuBanuss B CMO 3aMensisifoTCsi, a WHTEHCHUBHOCTH COBMECTHOM palOThI

OIpeaeIsICTCA KaK.

1 = 1 1 :/1c-,u06, (3)
@ r+r. 1 1 u +A

;tc luo6

B03MOXXHO yCKOpeHHME HHTEHCHUBHOCTH ,  pPa3jiM4YHbBIMU CHocoOamu, u3
Mo

KOTOPBIX MPH 3aJaHHOM YPOBHE TEXHOJIOTUYECKUX BO3MOYKHOCTEM MCIOJHEHUS
aneMeHTOB CMO MOXXHO OTMETHTh BBeJCHME MHOrokanaibHbix CMO, korma k
OJTHOMY OOCTY)KMBAIOIIEMYy YCTPOWCTBY TMOJKIIOUYEHO M TIOTOKOB 3asBOK Ha

oOCTy’>KMBaHUE CO CpeAHEH MHTEHCUBHOCTHIO 7 (00IIas WMHTEHCHBHOCTH MOTOKA
&

3asBOK CTAaHOBHUTCS PaBHOM: =m-A.1.e. T =7 Im), 1 =171 .
MO, c Cm c 06 06
_ 1 . 1 _ ﬂ“cm "Hos _mﬂcm ‘Hos ’ (4)
CMO — —
m Tcm +T06 1 + 1 :uo6+ﬂ“cm ﬂo6+mi{}
ﬂ‘c Hoo
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B0O3MOXKHO Takke IOIAKIIOYEHHUE HECKOJIBKUX (N) ycrpoiictB K
OOCITy’)KUBaHUIO OJHOIO IIOTOKa 3asfBOK Ha oOcioyxuBaHue. B 3ToM ciyuae

YMCHBIIACTCA BPCM:A O6CJ'IY)KI/IB8,HI/I$I N YBCINYUBACTCA HWHTCHCHBHOCTH IIOTOKaA

0OCITy)KUBAHMUSL Ton=Tos /n; ﬁcn =4 Mg =N -

_fc+fo6/n_1+l_yo6n+/1€
ﬂ“c luo6n

B obmem cnysae B8 CMO ¢ M BXOAHBIMH W N BBIXOJHBIMH KaHAJIAMH:

1 1 Ak, (5)

CMOn

T =z Im: 4
mn mn
ioo= 1 Aclmn (6)
mo 7o Imtzg/n 1L gt A m
ﬂcm zuo6n

m/lc z-06mn z-06/n ’uo6mn n’u06

HaitneHHble HaMU OLIEHKM M3MEHEHHWSI MHTCHCUBHOCTU IMOTOKOB 3asiBOK M HX
0OCITy’>KMBaHUS B CUCTEME MO3BOJISIIOT MPABMWIBHO cripoekTrupoBaTh CMO, ucxons u3
XapaKTePUCTUK OBICTPOJCUCTBUS OCHOBHBIX JJIEMEHTOB — IIOTOKAa 3asBOK U
YCTPOMCTB OOCITYKMBaHUS, T.€. ONMPENENuTh peaibHoe ObicTpoaeiicteue CMO mpu
HEU3MEHHBIX XAPAKTEPUCTUKAX CTOXACTHYECKOro Imoroka. Ilpu »stomM Hamu
paccMaTpUBAIUCh YCIIOBUSL “‘paBHOBECHS. HMHTEHCUBHOCTEM MOTOKA 3asBOK M HX
oOcy>kuBaHus Tipu paboTe 6e3 00pa3oBaHMs ouepeieii Ha 00CTy)KUBaHUE.

B peanbHOCTH (DakTUUECKM HU3MEHSAETCS W caM 0a30BBIM CTOXAaCTHUYECKUU

MOTOK 3asBOK Ha OOCITyXHBaHHUE ,| , 32 UCKIIOUYECHUEM CIydaeB 0€30CTAaHOBOYHOTO U
C

OECKOHTAaKTHOTO OOCITYXUBaHUsI, KOTJa TpeOyeTcs TOJBKO COOJIIOICHUE YCIOBUS

ﬂ’c S /'lo6 .

Jns ouieHkH 3amejyieHUss 0a30BOr0 TMOTOKAa 3asBOK Ha OOCTY)XKHBAaHHUE B

onHokaHaiabHOM CMO paccMOTpPUM COOTHOILICHHE JIJI1 €70 UHTEHCUBHOCTH:

A =Uz, =U[r(l+a)] (7)
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rie 7 — cpeaHee Bpems (opmMupoBaHHS 3asdBKHM Ha OOCTY>KHBaHHE
“HEBO3MYLIEHHOT0” MCXOJHOrO IOTOKa 3asgBOK B cUCTeME 0e€3 3aJepiKeK, 4TO
BO3MOYKHO IpU OECKOHEUHO BBHICOKOM OBICTPOACHCTBUM YCTPOUCTB OOCITY>KUBAHMUS,

T, — BO3pocuIee BpeMs BINIOJHEHUS 3asBKH U3-3a BiussHusg CMO Ha npouecc;

alzﬂ_l/ﬂ 6_ PCAJIbHOC 3HAYCHHC OTHOCHUTEJIBHOM HWHTCHCHBHOCTH MOTOKA
o

3asIBOK B oJHOKaHaipHOU CMO.
C yuetom (7) momyuum:
a, =2y =Ulp,s-7.Q+e)|=all+a) (8)

ne a=A | u ;~ OTHOCHTEITbHAS HHTEHCHBHOCTB MOTOKA 3aBOK B CHCTEMeE oe3
C O

3aJIepKEK yIPaABICHHUS.

Pemast 370 ypaBHEHHE OTHOCUTEIBHO 0, C Y4ETOM TOTO, YTO o, > 0, TOIy4YHMm:

2
a1=—;+ ; e (©)

HpI/I COXpaHCHHHU HCU3MCHHBIM 6LICTp0I[GﬁCTBHH CUCTCMBI, T.C. IIpH

# - =Const:

2
_ __ Mo Hoo 2 10
A=a-pu = 5 + > +op s (10)
Takum oOpazom, peanpHas mpomyckHas crnocooHocth CMO N; B
onHokananpHO CMO CcHmIKaeTcss Mo CpaBHEHUIO C HMACabHBIM 3HaueHuem N B

CBA3U C YBCIMYCHHUEM BPEMCHU O6CJ’Iy>KI/IBaHI/IH .
N, =N/{+e) (11)
Jlnst M-kaHaIbHOM LEHTPATM30BAaHHOW CUCTEME OOCITYKUBAaHUSI COOTHOIICHHE

(7) nmpumer BunA:

A, =U7,=1[z (+ma)]= ll/(l+m al) (12)
Pemast 310 ypaBHEHHE, TTOIYyYUM:
al(m):j;:a/(nm.al) (13)
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2
o] ,U o
ﬂl(m):al(m)-yo6=—&+ Poo | o p?s I m (14)
2m 2m
N,(m)=N/1+mea,)
[Tpunss mpomsBoautrenbHocTh CMO mpu m=1 3a enuHuIly, OmpencIuM

OTHOCUTCIIBHOC CHHMIKCHHC IIPOHU3BOIAUTCIIBHOCTH B 3aBUCHMOCTH OT CTCIICHH

uentpanuzanuu CMO:
Ny (m)=N,(m)/ N, 1) = 1+e,)/(1+ma,) (15)
Ha pI/IC. 1. ITIOKA3adHbI 3aBUCHUMOCTHU Nl(m) JJIs1 UBSMCHCHUA 061 B AWAIIa30HEC OT

=0 mo a=1.

0
o= ()02

‘-—ﬁ.
=
T—

0
o
—

Y Y S N Y VN Y NS U M R
0 12345678 310#12m
Puc. 1. 3aBUCHMOCTH OTHOCUTEIIPHOM BEIUYHHBI Nl(m) [IPOU3BOIUTEIILHOCTH

CHCTEMBI MaCCOBOTO OOCITYKMBAHUS OT CTEIICHU [IEHTPAIU3AIMU CUCTEMBI (M) Tipr
pa3IMYHBIX UCXOJHBIX 3HAUEHUSIX X

BriBogbI:

1. CroxacTUdeckre TIOTOKM 3asiBOK Ha OOCIyXHBaHHE B CHCTEMax
MacCoOBOTO OOCTY>KMBaHHUSI OCTAIOTCS 0€3 M3MEHEHH TOJbKO MNpU OECKOHEYHOU
CKOPOCTH 00CITy>KUBaHUS.

2. B peanmbHOocTH B OombmmHCTBE ciiydaeB pabotei CMO umeercs
3aMeIJIeHue TOTOKOB 3asiBOK Ha OOCIYy)XMBAaHHWE U3-32 HAJOKEHUS BpPEMEHU

06CJ'Iy>KI/IBaHI/I$I Ha HMHTCPBAJIbI IOCTYIUNICHUS 3asdBOK B CTOXACTHUYCCKOM IIOTOKC U
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BIusiHUA CTpYyKTypel CMO Ha BenMYMHBI MHTEHCUBHOCTENM NIOTOKAa 3asiBOK Ha

oOCITy’)KMBaHHE U MMOTOKA 0OCTYKUBAHUS ITHX 3asBOK.
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THE PERFORMANCE OF QUEUEING SYSTEMS WITH STOCHASTIC FLOW
OF REQUESTS FOR SERVICING

Abstract: the interaction flow of applications and operations of service in queueing
systems. The regularities of performance of service when you change the relative
performance of the system.

Key words: queueing system; intensity; stream orders; flow; slow flow; the
performance of the system.
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TEOPETUYECKOE U3YUYEHUE MOJIEKYJISPHOM CTPYKTYPHI 1
KOJIEBATEJIBHBIX CITEKTPOB ITPOIIMJIHUTPATA

Annomayus. Ilpedcmasnenvl Oanuvle MeoOPemMuyecKko20 aHalu3d KolebamenbHbIX
CNeKmpOo8  PA3IUYHBIX — KOHpOpMayull  NPONUIHUMPAMA, — NOJAYYEHHble — C
UCNONIb308AHUEM Mem0o008 meopuu @yHkyuonara niomuocmu (B3LYP/6-31G(d)).
Vemanoesnenvl snepeemuuecku naubonee 6vi200Hbie CMPYKMypbl NPORUIHUMPAMA,
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PAcCUUmaHnvl  COOMEEMCmMayowue 3Mum CMPYKmMypam ydacmomol U  Qopmul
HOPMATIbHbIX KOJleOaHUli. Buisasnenvl CHeKmpanvHbie ocobeHHocmu
KOHMOPMAYUOHHO20 COCMOSIHUS NPONUIHUMPAMA.

Knroueswie cnosa: nponuiHumpam, KeaHmoeasA XUMUA, MOJEKYJAPHAA CmpyKniypd,
KOH¢Opﬂ/lal/ﬂlu,' KoJlebamebHble cnekmpol.

BBenenue

Mertonbl K051e0aTeabHON CIEKTPOCKONUU IIUPOKO UCIOIB3YIOT IPU U3YyYEHUHU
MOJIEKYJIIPHON  CTPYKTYpPbl HUTPOCOCIUHEHUH, B YaCTHOCTH, alldu(PaTHUYEeCKUX
HUTpaToB. OJHAKO, HSKCIEPUMEHTANbHBIE CIEKTPbl TPEOYIOT CEpPhE3HOM U
000CHOBaHHOW MHTEpHpeTalun. B mocneanue rojpl Juisi pelieHus 3Toil mpoOaeMsbl ¢
YCIEXOM IIPUMEHSIOT KBAHTOBO-XMMUYECKHE pacdeThl [1-2]. IMEHHO KOMIUIEKCHBIM
MOJXO0J C UCIOJIb30BAHUEM TEOPETHUECKOTO aHajIn3a MOJEKYJSIPHOIO CTPOEHUS U
KOJIE0ATENIbHBIX CHEKTPOB IO3BOJISIET YCTAHOBUTh HAMOOJE€€ HAIECKHbBIE CIIEKTPO—
CTPYKTYPHBIE KOPPEJILHUU B pAAY alupaTHUECKUX HUTPATOB.

B psige pa6ot [3-9] Ob11r H3yUueHBI SHEPTETHUECKHE, TEOMETPUUECKUE, a TAKKE
CHEKTpaJIbHbIE MapaMeTpbl MPOCTEHIINX MpeIcTaBUTENeld Kiacca anupaTHYeCcKUX
HUTPOCOEAMHEHUN — METWJIHUTPUTA, METHIIHMTpPATa M STUIHUTPATa NpPH MOMOIIU
KBaHTOBO-XMMHUYECKUX pacyeToB. B pe3ynaprare yCTaHOBIJIEHBI SHEPIETHUYECKU
HauOosiee BBITOJHBIE KOH(OpPMALMM  MOJEKYJl U  COOTBETCTBYIOIIME UM
CHEKTpalbHble OCOOEHHOCTH. bbIIO TMMOKa3aHO MPEUMYIIECTBO HCIOJIb30BAHUS
dbynkuunonaia B3LYP B coueranuu ¢ 6aszucamu 6-31G(d) u 6-311++G(df,p) s
pacueta KoJieOaTENbHBIX CHEKTPOB, Kak HauOosiee OJM3KO BOCIPOU3BOSIIINX
HKCIIEPUMEHTAIbHBIE YACTOTHI.

JIaHHBIX O U3YYEHUIO CIEKTPOB M CTPYKTyphl nmponwiHuTpara (C2HS-CH2-
ONO2) nemnoro. [leranbHblii aHamM3 KoJIEOATEIBHOTO CHEKTpa MNPONUIHUTpATa
(ITHA) B passHbIx arperaTHbIX cocTosiHUSX B oOmactu 4dactoT 50-4000cMm-1 Obun
npoBenieH B pabote [11]. ABTOPBI MPEITOIOKUIH, YTO BCIASACTBUE 3aTOPMOKEHHOTO
BHYTpeHHero BpamieHus1 BOKpyr cBsazell C-O u C-C Monekyna MOXKET CylIECTBOBAaTh
B BHE pasubix hopm: mparnc-mpanc (TT), mpanc-cou (TG), cow-mpanc (GT), cow-

eouw (GG), eow-eow” (GG'). Bputo mokazanHo, 4to B rase u kuakoctu I[THA
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MPEICTABISIET c000W cMech KOHPOpMEpoB ¢ mparc- U eow-opueHTanuern C3H7-,
ONO2- rpynn otHocutensHo C-C u C-O cBsi3eil, COOTBETCTBEHHO, B KpPHUCTaJIIE
octatorcsi Gopmbl ¢ mpanc-opueHTanue stux rpynm, T.e. TT u TG-dbopmsl.
ABTOpamu ObllIa MPOBE/CHA yCJIOBHAs MHTEPHIpPETAIUs KOJIeOATeIbHOTO CIIEKTpa Ha
ocHoBanuu cpaBHeHus: MK- u KP-criekTpoB pa3HbIX arperaTHbIX COCTOSHUU U
cneKkTpoB MoliekyJ, coaepxkamux C3H70-, ONO2-rpynmsl.

[lens HamWX WcCAEAOBaHUN - OmpejeseHre KoH(OopMaIuii MpONMUIHUTpATA
Opy BapuvalMu JBYIpaHHBIX YriioB BOkpyr cBsizeili C-O um N-O Ha ocHOBe
UCIIOJB30BaHUs KBAHTOBO-XMMHUYECKMX PpACueTOB, JeTalbHas HWHTEpHpeTaIus
COOTBETCTBYIOIINX KOJIEOATEIBHBIX CIIEKTPOB.
JKCIMEePUMEHTAIbHAA YaCTh

Bce pacuetsl B pamkax mertoma Teopud (yHkiuoHana rmioTHoctu (TOII),
BBITIOJIHSJIM € TOMOIIbI0 makera mporpamm Gaussian03 [11]. B pamkax TOII
HCITIOJIB30BAJICS TPEXMapaMeTpoBbIi 00OMeHHbIN (yHKIMoHAT beke [12] B coueTanuu
¢ KoppemsnuoHHBIM (yHKImoHanoM Jlu-Snra-ITappa [13] (B3LYP). Ilpumensuics
cranaaptHeiii 6a3uc 6-31G(d). CooTBETCTBHE MOMYYEHHBIX CTAllMOHAPHBIX TOYEK
MOBEPXHOCTH TOTEHIUAIBHOW SHEPrud MUHUMYyMaM IMPOBEPSIIOCh BBIUYHCICHUEM
Matpulibl ['ecce U aHaNM30M MOJYYEHHBIX YAaCTOT HA OTCYTCTBHE MHHUMOCTH. JlJis
KOPPEKIIUU CUCTEMATHYECKUX OMIMOOK, 0OYCIOBIEHHBIX OTPAHUYEHHOCTHIO pa3Mepa
0asucHoro Habopa yHKIUMN, TapMOHUYECKUM MPUOIMKEHUEM, HA OCHOBE KOTOPOTO
MPOU3BOJUTCS pacdeT KojeObanuit [14], W HENOJHBIM YYETOM JJICKTPOHHOM
KOppEJsIMY,  CUJIOBBIE  TIOCTOSIHHBIE ~ YMHOXQJIWCh  HAa  IONPaBOYHBIC
MAaCIITaOUPYIOIUE MHOXKHUTETH S: Fyaenmij = (SiS])1/2 Fjj. 3mecs Fjj — cumosbie
MOCTOSIHHBIE B 3aBUCHUMBIX €CTECTBEHHBIX KoopauHatax [14]. IIpeoOpa3oBaHue K
€CTEeCTBEHHBIM KOOpJMHATAM CHJIOBBIX IIOJIeH, BBIYMCICHHBIX B JICKAPTOBBIX
KOOpJAMHATAX, U MacITaOMPOBAaHUE MTPOU3BOAMUIKMCH C TIOMOIIBIO MporpaMMsi [ 15].
3HadeHUs] MacCIITAOMPYIONINX MHOXKHUTENIEH CHIJIOBBIX MOCTOSHHBIX, MOJYy4YEHHBIE B
pe3yJibTaTe CpPaBHUTEIBLHOIO aHalii3a TEOPETHUECKUX M AKCIEPUMEHTAIBHBIX

4acTOT, IPUBECHBI B Ta0. 1.
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Tabmura 1.

MacmTa6I/Ipy}omHe MHOXHUTCIN CHIIOBBIX IOCTOAHHBIX ITPOIWIHHUTpPATA

Banentneie Mmuoxutenn Jlepopmanronnele MHoxutenn TopcuoHHbie MHOXHTEIN

KOJIEOaHUS KoJeOaHus KoJIe0aHus
C-H 0.90 O-C-H 1.00 C-C 1.00
C-C 1.00 C-C-H 1.00 C-0 1.00
C-O0 1.00 H-C-H 0.90 N-O 1.10
N-O 1.00 C-C-0 1.00
N=0 0.90 C-O-N 1.00

0O-N=0 1.00

0O=N=0 1.00

a) 3HaYCHNE MHOXKUTEIIS /i1 HEIUIOCKUX JIe(hopMaIlOHHbBIX Konebanuit pasao 1.00.

Pe3yabTathl U MX 00CyXKACHHE
1. MHMccaepoBanme KOH(POPMAIMOHHOIO COCTOSIHMSA NPONMJIHUTPATa €
HCIoJib30BaHueM pacueTHoro meroaa B3LYP/6-31G(d)

Xopomo HM3BECTHO, YTO KaXIOMY TMOJOXKEHHUIO SJ€p aTOMa OTBEYAET CBOE
pacrpeesieHre 3JIEKTPOHHOM IIJIOTHOCTU U €IMHCTBEHHOE 3HAYE€HHE MOTEHIUAIIBHOM
sHeprun cucteMbl. COBOKYNHOCTh TaKWX 3HAY€HUH O0O0pa3yeT MHOTOMEPHYIO
NOBEpXHOCTh NoTeHuuanbHoi sHepruu (I1I19), koTopas conepxut B cebe moutu
BCIO HMH(POpPMALIMIO O TMOBEJECHUU CUCTEMbl ATOMOB B 3aJaHHOM 3JEKTPOHHOM
cocrossHud. B xoxe pacueroB I[IIID ™Mbl ckaHupoBanmu HambOoJee BaKHbIC MJIs
KOH(OPMAITMOHHOTO  COCTOSIHUSI pacCcMaTpUBAeMOM  MOJIEKYJbI MapaMmeTphl -
nByrpanubeie yribl cBszeit C-O (¢1) u C-C (¢;) (Puc.l.). Illar cxanupoBaHus
coctapun  30°. [Tonyuennas IIIID, oTpaxaroiiass 3aBUCUMOCTh IMOTEHIIUAIBHOMN
sHeprun E oT nByx TopcuoHHBIX yriaoB ¢@l(C-O cBssu) u @2(C-C cBs3m)

IIPEACTABIICHA HA pUC.2.
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B rtabnuue 2 mpuBeneHbl T€OMETPUYECKHE MapaMeTpbl, 3HAYCHHs] 3HEPIUU

MATH HauboJiee YCTOMUMBBIX COCTOSIHUM MoJieKylibl [THA, momyyeHHbIX B pe3yibTare

CKaHHUPOBAaHUA

IMOBCPXHOCTHU HOTeHHHaHBHOﬁ OHCPIUu.
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Puc.1. 3aBUCMMOCTh NOTEHIIMATILHOM SHEPTUU
ot nByrpanHbix yrioB C-O u C-C cszeit (I1119).

OnrtumusupoBanHsie cTpykTypsl ITHA

JIBYTpaHHbIX yriaoB. OHHU COOTBETCTBYIOT MHHHUMYMaM Ha

Taomuna 2.

Cmpyxmypa
(konghopmep)

I-TG I -GT Mm-TT Y- GG

Y -GG’

Onepeus, A.U.

-398.8224587 | -398.822433 | -398.822398 | -398.8221602

-398.8205783

OHepaus, KKani/monw
(omnocumenvHo

MUHUMATbHOUL)

0 0.0161 0.0381 0.187

1.179

Jleyepannuiii
¢1
C-C-O-N, epao

yeon

178.56 -82.15 -180.0 -82.21

102.33

/leyepannuviii

¥2
C-C-C-0, epao

yeon

-64.47 -175.05 179.99 -58.85

-65.94
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['eoMeTpudeckue CTpyKTypsl JaHHBIX Mosiekys [THA mpencraBieHs Ha puc.2.

H

Puc.2. OntumusupoBaHHbIE
CcTpyKTypbl Mosiekyn [THA.

2. OnpenesieHne CNeKTPAIbLHBIX 3G (PekToB KOHPOPMAIIMOHHOTO COCTOSTHUS

NPONMUJIHHUTPATA

Kaxnmas onrtumusupoBaHHas CTpykTypa MoJiekyinel IIHA umeer cBoit

KojebarenbHbIi criekTp. TeopeTndeckue konebarenpHbie ciekTpel 1G u GG- dhopm

nponuIHATpaTa, BerauciacHubie B B3LYP/6-31-G(d), moka3ansl Ha puc.3.
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Puc. 3. Teopetnueckue crektpbl mpanc- cowt (1G) u cou-eou(GG) -popm

MPONMIHATpPATA Mo auamnazoHam gactot (meton B3LYP/6-31G(d)).

PaccuntanHbie W OKCHEpPHUMEHTAIBHBIE YacTOThI, (OPMBI  HOPMAIBHBIX
KoJjeOanmii mpuBeneHbl B Tab. 4. [IpoBeneM aHaMM3 CIEKTPAIBHBIX XapaKTEPUCTHK
(puc.3 u Tabmn.4).

O6nacme wacmom 3000-3200 et (vip — V 36). YacTOTBl B 3TOM Juama3oHe
XapaKTepHBI JUISI CUMMETPUYHBIX W AHTHCHMMETPUYHBIX BaJICHTHBIX KOJCOAHUM
V(CH) rpynm CH3, CH,. Kak Bumno u3 puc. 4, B criektpe TG -popMbl MOJEKYIIbI
3HaueHue 4actothl Vs CH; u v, CH, y aroma C3 Huke B cpaBHeHuu ¢ GG-hopmoii:
3074(2916) u 3129(2969), 3086(2928) u 3150(2989) cm™. OaHOI U3 MPHUMH FTOMY
MOXXET CIYKHUTh OCOOCHHOCTH JJICKTPOHHOTO COCTOSHUS METHJICHOBOW TPYIIIIEI,
onu3koro k HutpatHou rpynmne. Y TG-popMmbl 31eKTpOOTPULIATENLHOCTh 3apsia
atoma C3 mmwxke (-0.033) B cpaBHenun c¢ 3apsgom y GG —dopmsr (-0.055), B

pe3ynbTaTe, HIKe dJIEKTPOHHAS TUIOTHOCTD U YacToTa kojebanuit v CH,.
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Tabmnura 4.

DkcnepuMeHTaNbHBIC U paccuuTanHble B3LYP/6-31-G(d) yacToThl 1 HHTCHCHBHOCTH

MPONUIIHATpATA
-1(6) DKCIEPUMEHT

Pacuer vV, CM v, = [10]

Ornecenus TG-bpopma GG-hopma ra3  OKWAK.  TB.COCT.
v 36 Vg CHa 3137(2976) 3132(2971)
v 35 v, C3H, 3129(2969) 3150(2989) 2984 2963 2970
v 34 v, CH3 3119(2960) 3120(2960) 2979 2943 2943
v 33 v, C2H, 3089(2930) 3098(2939) 2900 2913 2913
v 32 v, C3H, 3074(2916) 3086(2928)
v 31 v; CH3 3054(2897) 3052(2896) 2900 2913 2913
v 30 v; C2H, 3051(2894) 3049(2892) 2883 2883
v 29 vy, NO, 1751 (1668) 1752(1670) 1659 1636 1620
v 28 5,C3H, — & (HCH) 1539(1478) 1501(1437) 1473 1473
v 27 8, CHy- 6 (HCH) 1538 (1469) 1537(1468) 1465 1465 1465
v 26 8, CHs, 55 C3H, 1526 (1457) 1530(1460)
v 25 8;C2H, 1509 (1444) 1514(1449) 1448 1448
v 24 5, CH, 1447 (1419) 1448(1425)
v23 8,CH3, o C3H, - (CCH), s(HCH) 1424 (1409) 1421(1407)
v22 SB(SCCC'E)Z mafégﬁ; 1399 (1386) 1401(1389) 1388 1378 1378
v 21 5(C2H,) 1335 (1318) 1339(1320) 1312 1314
v 20 vg NO, 1320 (1281) 1300(1282) 1286 1283 1288
v 19 tw (CH,) - 5(OCH), & (CCH) 1275 (1273) 1322(1297) 1243 1243
v 18 1(C3H,) , 3(OCH), & (CCH) 1183 (1181) 1183(1180) 1118 1111
v 17 v (C1-C), & (CHs) 1142 (1139) 1124(1121) 1054* 1051 1052
v 16 v(C2-C), v(C1-C2).v (C-O) 1071 (1071) 1067(1065) 998* 981 983
v 15 v (C-0) 982 (980) 984(983) 967 953 952
v 14 r(CH,) 935 (934) 911(910) 892 919 920
v 13 v (C1-C2), v (C2-C3) 897 (896) 876(876)
v 12 v (N-0), 8 (0=N=0) 887 (884) 870(867) 859 872 895
v 11 r(CH2), das (CH3) 785 (785) 787(786) 775 776
v 10 y (NO2) 765 (765) 761(761) 759 752 762
v9 v(N-0),3 (C-O-N) 706 (705) 658(657) N

5 (ONAD), 3 (O-N=0) 695 699 708
v8 5 (0-N=0), v (N-O) 570 (569) 579(579) 574 567 569
v7 5(C-C-C),v (N-O) 447 (447) 458(450) 451% 450 450
v6 &(C-C-C),t(C-C), 5(C-C-O) 306 (306) 390(390) 341 348 353

d(C-O-N) 307 310 320
v5 1(C1-C2), 5(C-O-N) 264 (264) 267(267) 266 270, 284 270
v4 1(CI-C2) 182 (182) 229(229)
v3 1(N-O),1(C2-C3), 7 (C-0) 170 (173) 137(137) 155 170 170
v2 1(N-O) 89 (91) 84(87) 93 -
vl 1(C-0) 59 (60) 71(71)

8 — anenTnsie (bond stretching); 8 — nepopmanuonnsie (bending); §s —nosxnuunbIe (SCissoring); r
— MasTHUKOBBIE (r0cKing); Tw — kpyTuibHbIe (twisting); m-BeepHbie (Wagging); T — TOPCHOHHbBIE
(torsion); as — acHMMETpUYHBIE, S — CHMMETPUYHBIC

OBBIUKCIIEHHBIE YACTOTHI (MACIITAOHPOBAHHEIC YACTOTHI IPHBEICHE! B CKOOKAX)

*- OTMe4eHbI KOH()OPMAIIMOHHO-UyBCTBUTEIBHBIC YACTOThI YKCIIEPUMEHTA.

Hymepaiuist aTOMOB COTJTacHO pHC. 2.

30



Yacroter BanentHbix konebanuii vV(CH) y CH; u CH,-rpynmm atomos C1 u C2
OTJIMYAIOTCA HE3HAYUTEIBHO.

O6nacme uacmom 1650-1800 cm™ (vy5). B 5TOM [uama3oHE dacCTOT
HaOJII0JaeTCsl MHTECHCHBHOE TOMIONIeHHe KoyiebaHus Va(N=0) ¢ gactoroit 1751
(1668) cm™ mis TG-popmsr u 1753 (1671) em™ mas GG-dopmbr (tabdm.5).
KondpopMaiimonHoe CcOCTOSIHWE TMPONMMIHUTpaTa ciabo BIUSAET Ha KoJeOaHUs
Vas(N=0). Onnako, 311 KoJIeOaHUsT YyBCTBUTEIBHBI K (ha30BOMY COCTOSHUIO 00pasIia,
B YAaCTHOCTH, B CIICKTPaxX KPHCTAUIOB OTMEYCHO O0Jiee HU3KOE 3HAYCHHE YaCTOTHI
(Ha 39 cM™) 110 CpPaBHEHHIO cO cIieKTpaM ra3os ITHA (talum. 4).

Ob6nacme wacmom 1400-1580 et (Vao- Vog). B maHHOM 00JIacTH 4acTOT B
cnektpax [THA waGmromaroTcsi MOJIOCHl MOTJIOMIEHUS 1e(POPMAIMOHHBIX KOJIeOaHUN
meTmibHON Tpymel — 6sCHz m 8,CH3z ¢ yuactuem BeepHbix (CH;), HOKHUYIHBIX
0s(CH>) xonebanuii METUIICHOBOW IPYMIIbI. 3HAUCHUS YacTOT KoyieOaHui O,5(CH3) u
0s(CH3) B cmektpax TG- u GG-dpopMm oriauuaroTcs He3HauuTesbHO (Tadi.4). Ilo
pacdyeTaM MOXXHO OTMETHUTH BBICOKYIO XapaKTePUCTUIHOCTHh HOKHHYHBIX KOJICOAHMIA
0s(CH,) wmetunenoBo#t rpynmel aroma C2.  KoHdopmaimoHHbIE OCOOCHHOCTH
OTpakKeHbI Ha HOXHHYHBIX KoyieOaHusx Os(CH,) atoma C3 ¢ ugacroroii 1539(1478)
cm™. TIpu mepexome or TG- k GG-dopme gacToTa HTHX KONCGAHHI TOHIKACTCS HA
40cm™.

OnHOii W3 BO3MOXKHBIX TIPHYMH HW3MEHEHUS JacTOTHl MOXXHO OBITh
oOpa3oBaHu€ BHYTPUMOJIEKYJsipHOM BoopoaHoi cBsizu (BBC), Tak kak B GG-dopme
MOJIEKYJIBl PAacYeTHOE PACCTOSIHHE MEXAY KHUCIOPOJOM HUTPOTPYMIBI U MPOTOHOM
METUIEHOBOH rpymmbl coctaBnsger 2.33 A, uto Menbme cymmbl Ban-mep-
BaanbcoBbix pagnycoB 3THX aToMoB. B pesynbTraTte, oOpa3yeTcsi KOpOTKHI KOHTAKT
MEXIy 3THMH TPyIIIaMH, YTO ¥ MPUBOAMUT K TOHIKEHUIO 9acToThl 0s CH, B criekTpe
GG-dopmsr.

O6nacme wacmom 900-1400 e (Vi4- V21).

YacToThl B 3TOM JIMANIA30HE XapaKTEPHBI IS HOXKHUYHBIX KoseOanuii ds(CH3),
BeepHbIx KoseOanuit W(CH,) u kpyruiabHbix konebanuii tw(CHj). Otmeuarorcs

TaKke cpeHeld MHTEHCUBHOCTH IOJIOCHI MOTJIONICHHS] BAJICHTHBIX KosieOanuit v(C-
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0), v(C-C). IIpu mepexoae ot TG- x GG-popme wacrora tw(CH,) moBbimaercs
1275(1272) mo 1322(1297) cm™, a wacrora xomebammst dy(CHjz) moHmkaercs c
935(934) em™ 10 911(910) cm™.

O6nacmo vacmom 600-900 cm™ (Vg —V13).

B stoit o6mactu cnektpa IITHA ormedarorcs normomenus npu 884, 705 cm
Y(TG-) u 867, 657cm™(GG-dopma), obycrosiaennsie koneOanmsmu v (N-O), &
(CON), & (ON=0). IToHmxeHne 9acTOThl STHX Koyebanuit Ha 20-48 cm™ B CIIEKTpE
GG-dopmsl cBsa3ano ¢ ymmHeHueM cBsizu N-O (¢ 1.41 A y TG-dopmsr 10 1.42 A y
GG-dopwmer) Beaeacteue odpazoBanus BBC.

[Tomoca mnormomienust mpu 765 em™, 00yCIIOBJIEHHAs] BHEIIOCKOCTHBIMU
xosiebanusmu Y (NO,), xapakTepuCTHYHAS U HE 3aBUCUT OT (hopMbl MoJiekyibl [THA.

O6nacme uacmom 50-600 cm™ (v1 - vg). B HU3KOYACTOTHOW 00JACTH CIIEKTpa
(puc. 3) wHaOmogaroTCs clabble MO HWHTEHCUBHOCTH TIOJIOCHI  MOTJIOIICHUS
TOpCHOHHBIX KoeGanuii T(C-0) — mpu 59 (v) u 71 cm™ (vy), TOPCHOHHBIX KoTeGaHuMiA
t(NO,) — mipu 89 (v2) 1 84 cm™ (v,) , a Takke TOpcHOHHBIX KoteGanuii T(C1-C2) — mpu
182 (v4) 1 229cM™ (v4), mst TG- u GG-opm, coorBercTBeHHO. Hapsimy ¢ >tum,
NPHUCYTCTBYIOT TIOJIOCHI TOIJIONICHHS aedopMmaronHbix kojedanuii  d(CON),
8(CCC), 8(ON=0) mpu 264, 306, 447 cm™ u 267, 390, 458 cm™ mnst TG- u GG-
dopm, coorBeTcTBeHHO. B criektpax TG-gopMbl 4acTOThl TOPCHOHHBIX KOJI€OaHUM
©(NO,) Bbume mHa 33cm™ , wactotel komebGammit ©(C-C) mmke Ha 47 cm™’. B
9KCIepUMEHTaNbHBIX criekTpax [10] ycraHoBieHO BiusiHHE (PAa30BOr0 COCTOSIHHUS
oOpasiia Ha TOPCHOHHBIC KOJIeOaHUs, OJTHAKO KOH(OpMAIMOHHAsT YYBCTBUTEIIBHOCTh
He MokKa3aHa (Tad. 4).

Takum 00pa3om, B X0/i¢ KBAHTOBOXUMHUYECKHUX pacuyeToB metogom B3LYP/6-31-
G(d) u ckanupoBaHus ABYrpaHHBIX yriioB BOKpyr cBszel C-O u C-C ycTaHOBJICHBI
KoH(popManuu MoJieKyJisl nponuiautpara - 1G, GT, TT,GG u GG . Paccunrtansl ux
SHEPI'UM U MOJO0KEHUE Ha MOBEPXHOCTU NOTeHIMaIbHOM sHepruu [1119. Paccuntansl
CHEKTPHI TIOJYYCHHBIX KOH(pOpManuii. AHAJINU3 CIEKTPOB OTICIHHO BBIOPAHHBIX
koHpopmanuii (TG  w  GG) mo3BOMWI  BBIIBUTH  KOH(DOPMAIHOHHYIO

YyBCTBUTEIBHOCTh 4acToT kojebanuii v (CH,), &s(CHy), v (N-O), 8 (CON), &
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(ON=0), a Takxe TtopcuoHHBIX KoseOanuii T(NO;), 1(C-C) B HH3KOYaCTOTHOM

JIAAIIa30He.
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Abstract. The structure and vibrational spectra of different conformations propyl
nitrate were analyzed based on density functional theory (DFT) calculations by
employing the Gaussian 03 package. The molecular geometries were fully optimized
by using the Becke's three-parameter hybrid exchange functional combined with the
Lee-Yang—Parr correlation functional (B3LYP) and using the 6-31G(d) basis set.
Vibrational frequencies of the most energetically favorable conformers of propyl
nitrate were calculated. The spectral features of the conformational state of these
molecules were determined.

Keywords: propyl nitrate; quantum chemistry; molecular structure; conformation;
vibrational spectra.

V]IK 665.6/.7

Dazynnun /., eedywuil unsxcenep, Habepesicnouennunckuii uncmumym @IAOY
BO «Kazanckuu (Ilpusonsicckuti) pedepanvhulii yHugepcumemy»,

Maspun I'.B., xanouoam xumuueckux Hayk, ooyenm, Habepescnouernuncrkuil
uncmumym OI'AOY BO «Kaszanckuii (Ilpusonscckuit) ghedepanbrwiii yHusepcumemy.

MCCJIEJJOBAHUE CBOMCTB KOHILIEHTPATA OTPABOTAHHOU
OMVIJIbCUN «MHKAM-1» B KAYUECTBE UHI'TUBUTOPA KOPPO3UU

Aunomayu.: Hccnedosan cocmas KonyeHmpama ompabOmMaHHou dMYabCUU
«Hnuxam-1», xomopas obpazyemcs 6 pe3yibmame MeMOPAHHO20 pa30eileHUs
ompabomanHou IMYTbCUU. OcHosHble KOMNOHEHMbl KOHYeHmpama:
Hegpmenpooykmui, sncupwvl, HIIAB. [Iposedenvl ucciedosanus u3uko -xuMuieckKux
CBOUCME KOHYeHmpama: 6000pOOHbIU NOKA3amenb, NIOMHOCMb, PACMBOPUMOCHIb.
Ilposedenvr Kkoppozuonuvle ucnvimanusi 0aa cmanu mapku «Cmane 20», ¢
UCNOIb3068AHUEM KOHYeHmpama ompabomanHuou smyavcuu Muxkam-1 6 xauecmee
uneubumopa kopposuu. Onpedenena CKOpocmb KOPpPO3UU, CMENeHb 3auumbl
cmanu U ONMUMANbHAS KOHYeHmpayus uHeubumopa kopposuu. Ilpogedenvi
cpasHumenbhble KOPPOIUOHHbIE UCHBIMAHUA C UHSUOUMOPAMU KOPPO3UU MAPOK.
«Amurop-Hy u «CHIIXy. B cea3u ¢ nonoxcumenvHbiMu pe3yilbmamamu
UCNBIMAHUL,  B03MOJCHO UCNOAb308aHUe 8 Kadecmge UK KOHYeHmpam
ompabomannou smynbcuu « Muxam-1.

Kntouegvie cnosa: smynrvcus, uHeUOUMOp KOPpO3UU, CKOPOCMb KOPPO3UlU,
HeghmenpoOoyKkmol, CMab.

OCHOBHBIM Ha3HAYE€HHEM WHTUOUTOPOB KOPPO3UU SBISETCS CHUKEHUE
arpeCCMBHOCTU Ta30BbIX M AJICKTPOJHUTHUUECKUX CPEJ, a TaKKe MPEeaOTBpallCHUE

AKTUBHOT'O KOHTAaKTa METAJUIMYECKOW MOBEPXHOCTH C OKpYKalUIeHd cperon. ITo
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JIOCTUTAETCS TTyTEM BBEJICHHS MHTUOUTOPA B KOPPO3UOHHYIO CPENy, B PE3yJbTaTe
YEro pPe3KO YMEHBIIAETCA COJIbBAaTallMOHHAs aKTUBHOCTh €€ HOHOB, aTOMOB H
Mosekys. Kpome Toro, majgaer u ux CHOCOOHOCTh K aCCUMUJISALIMU 3JIEKTPOHOB,
NOKUAAIOMUX MOBEPXHOCTh METala B XOJ€ ero noispuzauud. Ha wmeranne
oOpa3yeTcs MOHO- UM T[OJMAaTOMHAasi aJcOpOLMOHHAs IUICHKa, KOTOpas
CYIIECTBEHHO OTPaHMYMBAET IUIONIAJb KOHTaKTa MOBEPXHOCTH C KOPPO3MOHHOM
Cpeloi U CIYXKUT BECbMa HAJEKHBIM OaphepoM, MPEHSATCTBYIONIUM MPOTEKAHUIO
npoIeccoB camopactBopeHus. [lpu 3ToM BakHO, 4TOOBI HHTHOWTOpP OOJAIAT
XOpOIIEH pacTBOPUMOCTHIO B KOPPO3UMOHHOW Cpelie M BBICOKOM ajcOpOIMOHHOMN
CIIOCOOHOCTBIO KakK Ha IOBEHUJIbHOM TOBEPXHOCTH MeTajla, Tak U Ha
00pa3yromuxcs, Ha HeM TUICHKaX pa3JIuyHON MPUPOIBI.

[To mexaHu3my JAeHCTBUST WMHTHOUTOPHI JACIATCS HAa aiCOpPOIMOHHBIE U
naccuBalMoHHble. WHTrUOUTOpHI-MACCUBATOPHl BBI3BIBAIOT (POpMHUPOBAHHE Ha
MOBEPXHOCTH METaslla 3allUTHON TJIEHKU M CHOCOOCTBYIOT MEPEXOJy MeTajuia B
NacCUBHOE cocTossHUEe. Hanbosee MmMUPOKO MacCUBATOPbl NPUMEHSIOTCA IS
O0pbOBI ¢ KOpPpO3UEH B HEUTPAIbHBIX WM OJM3KUX K HUM Cpelax, TJie KOppo3us
MPOTEKAET MPEUMYUIECTBEHHO C KHCIOPOAHOW HAemnoJisipu3anueil. MexaHnusm
NEUCTBUS TAaKUX HWHTHOUTOPOB Ppa3IMueH ©W B 3HAYUTEIBHOW CTEICHU
ONpPENENAETCI UX XMMHUUYECKHMM COCTaBOM M CTpOEHHEM. PazinyaroT HECKOJIbKO
BHUJOB MAaCCUBUPYIOIMINX WHTUOUTOPOB, HANPUMEP, HEOPTaHUYECKUE BEILIESCTBA C
OKHCIIUTEIHHBIMU CBOMCTBAMU (HUTPUTHI, MOJIUOIATHI, XPOMATHI).

Haubonee mmpoko pacnpocTpaHEHHBIMU SIBJISIOTCS. MHTUOUTOPHI Ha OCHOBE
a30TCOJIepKAIIUX COEAUHEHUN. 3alUTHBIA 3PQEKT NPOSABISAIOT anudpaTudecKue
aMUHBl W WX COJM, AMHUHOCHHUPTHI, AMUHOKHCIOTHI, A30METHHBI, AHWJINHBI,
TUJpa3uIbl, UMHUIbI, aKPUJIOHUTPHUIIBI, UMHHBI, a30TCOJAECPKAIIUE MATUUYJICHHBIC
(6eH3UMU030bI, WMHIA30JUHBI, OCH30TPHA30Jbl W T.J.) W UIECTUUICHHBIC
(MUpUIVHBI, XUHOJIUHBI, TUIIEPUIUHBI U T.J.) TETEPOLUKIBI [1].

[Ipennoxena xknaccudukanus WK, xaxk IIAB ¢ ngeneHuweM wux Ha
BOJIOPACTBOPUMBIE (BUK), BOJIOMAaCJIOPaCTBOPUMBIE (BMHUK) 151

maciopactsopumMbeie (MUK). BUK, BMUK u MUK Bcex tunos sBustorcs [1AB,
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KOTOpbIE MO 0JEOYHIBHO-TUAPOPUIBHOMY HIH TUAPOPUIBHO-TUIOPUILHOMY
OallaHCy U KPUTHYECKON KOHIICHTPALMH MUIEUI000pa30BaHUs B MOJSIPHOW WU
MAJIOTIOJISIPHOM Ccpelie AENATCS Ha MATh TPYIIIL.

ITo mexanu3my nerictBus BMUK u MUK B HenossipHbIX (YTJI€BOJAOPOIHBIX
cpedax) COrjacHO  TpeUlokeHHoW — knaccuduxkauuu — genstcs Ha UK
XEMOCOPOIIMOHHOTO THUMA JIOHOPHl MJIM AaKIENnTOphl 2JIeKTpoHOB, Ha UK
a7COpOIMOHHOTO  (PKpAaHUPYIONIEr0 TUMA) W Ha  OBICTPOJICUCTBYIOIIHUE,
BOJOBBITECHSIOIIME BEIIEeCTBa [2].

B nacrtosimee Bpemsi npumensitorca takue UK, kak «Amdukop», «CHIIX-
1004». JlaHHble peareHTbl 3apeKOMEHAOBalM Cce0s  MOJIOKHUTEIbHO, HO
HEJIOCTaTKOM SIBJISIETCA BBICOKAs CTOMMOCTb pEareHToB. Bcraer Bompoc o
pa3pabOTKM HOBBIX XHUMHYECKHX pEareHTOB, HE YCTYNAIOIUX 3allUTHBIM
CBOMCTBaM coBpeMeHHbIX MHTHOuTOopoB Koppos3uu (MUK) m obnanaromue HU3KOM
CTOUMOCTb.

B cBA3M ¢ 3TUM 1edbl0 HACTOSALIEH pabOThl 3aKIIOYAETC B CHH)KEHUE
TEXHOTEHHOM ONAcHOCTM Ha HEPTENpPOMBICIOBOM OOOpPYJOBaHUM, MyTEM
UCIIOJIb30BaHUS KOHIIEHTpaTa oTpaboTaHHOU 3mynibcuu «HKaM-1», MoaydeHHOTo
MeMOpaHHBIM pazzenenneM B kauecTBe UK.

Otpabotannsie COX, mnpencrasisitor coboir 3-10 % -Hble pacTBOPHI
AMYJIBCOJOB, B COCTaB KOTOPBIX BXOJAT HWHIYCTpUAJIbHbIE Macliia, acuio,
STUJICHIJIMKOJIb, HHUTPUT HaTpus W JApyrue BemectBa [3, 4]. Ha
MAIIMHOCTPOUTENBHBIX NMpeanpuATusax ucnonb3ytorcss COX ¢ KOpOTKHM CpPOKOM
JKCIUTyaTalMu, TaK U JOCTATOYHO CTOMKHE CO CPOKOM HMCIOJIb30BaHUS HECKOJBKO
MmecsieB. Haubonee morpebmsiembiMm 3aBogamu [IAO «KAMA3y sBasiercs COX
Mapku «Huakam-1» 6omnee 4000 T1/ron, ocrambHble Buabl COXK wucnons3yrorcs
menee 1000 t1/rom. IlosToMy B KadecTBe O0OBEKTa WCCIEAOBAaHHMS BbIOpaHa
aMyibcHs Mapku «HKaM-1».

Omynbcuss Mapku «WMuHkam-1» — cucrema, BkiIouarom@as B celd
MUHEpAJbHOE Maclio, AMYJbraTopbl, HHTHOUTOP KOPPO3UHU, OAKTEPUIINAHYIO

no6aBky u Boay. Ilpumensiercss aisi oOpaOOTKM YyryHa, IBETHBIX METAaJIOB,
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aJTIOMUHUEBBIX CIUJIABOB, CTaleil B KoHUeHTpauuu 3-15 % macc. DOmynbcus ¢
cojgepxkanueM KoHieHTtpata 3 % (Macc.) BBIACPKUBACT HCIBITAHUS Ha
KOPPO3MOHHYIO0 arpeCCUBHOCTh METOJOM KOHTAaKTHBIX Map B TeueHue 168 dacos.
Ob6nanaer cTaOUIBHBIM 3aI1aCcOM IIEJIOYHOCTH, IMYJIBTUPYEMOCTH, OMOCTONKOCTH,
AHTUKOPPO3MOHHOM  3alllUThl  NPU  BBICOKUX  CMA30YHBIX  CBOMCTBax.
[TIpousBoautens — OO0 "Naum", r. CmoneHck [5].

[locne oOYMCTKHM MO TEXHOJOTHYECKONH CXeMe Ha OCHOBE MEMOpaHHBIX
METOJIOB OYMCTKU MPOBEACHBI UCMBITAHUS MO OYUCTKE OTPAOOTAHHOW 3MYJIbCUU
Mapku «Muakam-1» [6]. KoHlleHTpaT SMyJibCUH, MOJYUYEHHBIN TTOCIe MEMOPAHHOTO
pas3aeneHus NpeayioKEHO HCMOJb30BaTh B KAUeCTBE MHrUOUTOpa Koppo3uu. s
JAJBHEMIIErO UCIIOIb30BAaHUS OIIPEJEIIECH €T0 KOMIIOHEHTHBIN COCTaB, PE3yJIbTaThl

IIPEJICTABIIEHBI B pUCYHKE 1.

1,74 4,56

B BiaxxHOoCTh

26

B HedTenpoayKThl U 5KUPbI

Hewnonorennsiii [IAB
(HITAB)
B MexaHn4yeCcKue NpuMecu

Punc.1.

KoMmoHeHTHBII cocTaB KOHIIEHTpaTa OTpaboTaHHOU IMynbenu «MHaKaM-1»

N3 pucynka 1 cnenyer, B cocraBe KoHIeHTpata otpaboranHot COX
Nukam-1 ocnoBHbie komnoHeHTsl HIT u HITAB, Ttakxe B coctaBe MpHUCYTCTBYET
BOJIa U MEXAaHUYECKHE TTPUMECH.

Ucnonszyemsbie B HacTosmee BpeMs UK cocroar B ocHoBHom u3 HIIAB —

YETBEPTUYHBIE aMMOHHEBbIE OCHOBaHWs; (ochuthl u docdaTel; TUANKUAT- H
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muapuwiautuodocdaTel UMHKA M JOPYTHX METalIOB, HHUTPOBAHHBIE Macia,
OKHCJICHHBIN TMETpojaTyM, IOJHBIE W HEMOJHbIe (KUCIbIE) CIOXHBIE 3(UPHI,
MPOAYKTHl OKCUATUIIMPOBAHUS U OKCUTIPONIUIUPOBAHUA [7].

Jlnst cpaBHEHHsI CBOMCTB KOHIeHTpata oTpaboranHoin COX «Uukam-1» ¢
cepuiiHo BbimyckaembiMu WK mpoBenu wuccinenoBaHus (HU3UKO-XUMHUECKUX
CBOWCTB: BOJIOPOJIHBIN NTOKAa3aTelNb, IIOTHOCTh, UCCIEAOBAHNUE PACTBOPUMOCTH.

3HayeHuss BoAopogHoro mnokazarenss (pH) KoHueHTpara omnpenenuin
COTJIACHO METOAWKHU [8] mIsi TBEpABIX M KUJIKHAX OTXOJOB IPOU3BOACTBA M
NOTpeOIeHns, OCaJKOB, IIJIaMOB, AaKTHUBHOIO WJA, JIOHHBIX OTJIOKEHUH
MOTEHIIMOMETPUYECKUM METOJIOM.

Jist  ompeneneHus IUIOTHOCTH MHTUOUTOpA HUCHOIB30BAIM  METOMMKY,
ocHoBanHble Ha ['OCT 3900. «HedTp u HedrenponykTel. MeToabl onpeneneHus
niaoTHOCTM». CyImHOCTh METOJAa 3aKJIKYaeTcsi B IOTPYKEHHHM apeoMeTpa B
UCNIBITYEMYIO JKHJIKOCTb, CHSATHM IIOKa3aHUs IO IOKaJe apeoMeTrpa Ipu
TeMIEpaType ONpEAeNeHUsT M MepecyeTe pe3yJbTaTOB Ha IUIOTHOCTh NpHU
temneparype 20° C.

Tak ke onpeaenuiv pacTBOPUMOCTb KOHIIEHTpaTa CIEAYIOLIUM CIIOCOOOM.
WcnblTanus 1 OnpeaeneHus U pacCTBOPUMOCTH, U AUCIIEPTUPYEMOCTH IPOBEIH B
CTEKJISTHHOM TMPO3pavyHOM XMMHUYECKOM ToCcyae C TpoOKOW TMpu KOMHATHOM
TeMmnepaTrype. B HUX TOTOBUJIM CMECH MHTMOMTOpa B UCCJIEAYEMOM PAcTBOPUTEIIE
pa3nuuHblx KoHHeHTpanuid (ot 0 go 50%). CMecu MHTEHCHBHO NEpeMelInBain
BCTpsiXUBaHUEM. [Ipm 3TOM MHrHOUTOp HOOMKEH auMOO pacTtBopsieTcs, Juoo,
TUCTIEPTUPYSACh, OOpPa30BBIBATh SMYJbCHUIO. [l NpakTHKU HMMEET 3HAYCHUE
YCTOMYMBOCTH BO3HUKIIETO cocTosiHUs. O0a moka3aressi OLleHUBAIOTCSl BU3YaJIbHO
Ha (oHe nucTta Oejoit Oymaru B MPOXOMSIIEM CBETE MEPUOAUYECKU B TECUCHUE
WHTEpBaJia BpemeHu oT 1 4 1o 7 cyTt. [9].

PesynbTartel ucciemoBaHuil (U3UKO-XUMUUYECKUX CBOMCTB CpPaBHEHBI C

HanOonee yacto npuMmeHsiembiMu B HedTenoobrue UK (Tabnuma 1).
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Tabmuma 1

DU3NKO-XUMUYIECKHE CBOMCTBA MHTHOMTOPOB KOPPO3UU

NHuruburop IToka3zarenp
KOppO3UH pH, en pH [L10THOCTS, T/CM° PacTBopumocTh
Konnentpat otpad. 6.940.1 0.940 + 0.047 O6pa3yeT SMyJIbCHUIO B
«akam-1» ’ ’ ’ ’ BOJIE
«CHITX-1004 6_9 0,880 £ 0,044 PactBopum B BOjE,
CIUpTax
PactBopum B
apoOMaTUYECKHUX
«HATIIOP-1007» 6-9 0,890 £+ 0,045 yIJIEBOJOPOAaX,
CIUpTax,
B BOJIE IUCTIEPTUPYET
PactBopum B Bome u
CIIUpTax
«Amburop» 507 ) B I})IecpTI/I pacTBopseTCs
OTPaHUYEHHO

[lo pe3ynpTaTaM HCCIEIOBAHHBIX IOKA3aTENe KOHIIEHTPAT OTPabOTaHHOMN

smynbcun «Mukam-1» Onuxe mo cBoiictBam ¢ WK mapku «HAITOP-1007».
Bcenenctsue, cxoxectu (DU3MKO-XUMHUYECKUX CBOMCTB, KOHIIGHTpAT OTpPaOOTaHHOM
smynbcun «MHkam-1», ucnonb3oBanu KoHueHTpar B kadectBe MK u mposenu
VCIIBITAaHUS Ha 3alIUTHBIE CBOMCTBA OT KOPPO3HUH.

[IpoBeneHsl UCTIBITAHUN B KOPPO3HMOHHOU cpene i ctaind Mapku «Cranb 20»
rpaBuMerpuueckuM  mertogoM 1o ['OCT  9.506-87 («MHruOUTOpHI KOPPO3UHU
METaUIOB B BOAHO-HE(TAHBIX cpenax»). B kauecTBe MeTalmmmyeckux oOpaslioB
UCIIOJIb30BAIM  METANIMYECKHE IUIACTHHBI MPAMOYTOIbHOW (OpPMBI  pazMepoM
70x35x0,5 MM u3 cranmu mapku «Cramp 20», U3 KOTOpPOW H3rOTaBIMBAIOTCS
TpyOonpoBoAbsl st  Hedrenpompicia. [ akTHBaMU MOBEPXHOCTH IEpea
UCHIBITAHUEM O00pa3lbl morpyxainu Ha | MuHYTY B pactBop 15%-HOW cossiHOM
kucioTel (HCI), 3areM THiaTenbHO MPOMBIBAIM MPOTOYHON M JUCTHUILIMPOBAHHOM
BOJIOW, BBICYIIUBAJIA

¢unpTpoBasibHOM  Oymaroil. HemnocpencTBeHHO

nepesn
UCIBITAHUEM 00pa3libl B3BEIIMBAIM HAa AHAJTUTHUYECKHUX BECaxX C MOTPEIIHOCTHIO HE
oonee 0,0001 r. OO6pa3upl HaBEHMIMBAIM HAa MOJBECKY, MOMEIIAINA B CTEKJISIHHBIN

CTaKaH. I[J'IH CO34aHusd JUMHAMHYCCKUX YCJIOBI/Iﬁ B pPaCTBOpPBI IICPCMCIIMUBAIN C
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MOMOIIIBI0 MAarHUTHBIX MEIIAJIOK. B KadecTBe HCHBITYEMON CpeAbl HUCMHOJIb30BAIU
WHTUOMHUPOBAHHBIE W HEWHTHOWMHWPOBAHHBIE MOJEIBHBIE IUIACTOBBIC  BOJIBI,
npurotoBieHHble cornacHo ['OCT 9.506-97, o6bemom mo 130 cm’. B kauectse MK
n00aBIISITA KOHIIEHTpAT 0TpaboTanHo# aMyabcun «Makam-1» [11].

Jlist  ompeneneHuss TOTEPU Macchl 00pa3lOB IMOBEPXHOCTh OYHUINAIH OT
MPOJYKTOB KOPPO3UU OCH3UHOM, CIUPTOM M MSTKOM aHTUKOPPU3MOHOW PE3UHKOM,
TIIATEILHO MPOMBIBAIM BOJIOMIPOBOAHON U JAUCTUIUIMPOBAHHON BOJIOM, BHICYIIMBAIU
bunbTpoBasibHOM Oymaroil. M B3BelmMBaIM HA aHAIUTUYECKHX BECaX C TOYHOCTHIO
10 0,0001 r.

Pe3ynbrarhl HcnbITaHU B KOPPO3UOHHOMN Cpefie MPEACTaBICHbI B Ta0uIe 2.

Tabauna 2
3aBUCHUMOCTb CKOPOCTH KOPPO3UH U CTEIICHH 3alTuThl cTanu (Mapku «Craib 20») ot

koHI1eHTpanuu MK

Kopposuonnas cpena Jo3upoBka | CpenHsis CKOpOCTb Crenenb
NK KOPPO3HH, MM/TOZ, | 3amuThl, %
[TnacroBas Boma 0e3 100aBOK - 0,1465 -
+0,2 cM° koHm. MHKam-1 1,5 r/om° 0,1010 22,1
+0,5 cM® konm. MHKam-1 3.8 r/am° 0,1065 27,3
+ 1 cM® konm. Mukam-1 7,7 t/am° 0,1095 25,3
+ 5 cM° koHIiL. Makam-1 38.5 /M’ 0,1282 12,4

Pe3ynprarel uccienoBanuii Noka3aid, 4TO IPU UCIIOIb30BaHUMU B kauecTtBe UK
KOHLIEHTpaTa oTpadoTaHHOM 3Mylibcun «MHKaM-1» CKOPOCTh KOPPO3HH CHUXKAETCS.
OntumansHOM KOHIeHTpauuend, MK npu KOTOpoM [OOCTHraeTcs MaKCUMaJlbHas
CTereHb 3aiuThl B 27,3%, onpeneneHa KOHIEHTpauus 3,8 /v,

Tak >xe npoBeeHbl KOPPO3WOHHBIE HCHBITAHUA C JA00ABIEHUEM CEPUHHO

BBITTYCKAE€MbIX HHTHOUTOPOB KOPPO3HUHU.
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Tabmuma 3
Pe3ynbpTaThl HCIBITAHWN HA CKOPOCTHh KOPPO3UH M CTETICHH 3aIUTHI CTAJIH

(mapku «Ctanb 20»)

Kopposuonnas cpena HozupoBka | CpenHsisi CKOPOCTh Crenenb
UK KOPPO3UHU, MM/TOJT 3ammThI, %0
[IimacroBas Boga 6e3 1oOaBOK - 0,1109 -
«CHIIX-1004» 0,0173 84,4
«Amdbuxop»-H 3.8 r/I[M3 0,0518 53,3
Konn. «Mukam-1» 0,0794 28,4

N3 tabnuiel 3 BUAHO, YTO MPU OJUHAKOBBIX YCIOBHUSX UCHBITAHUMN BBICOKYIO
CTENEHb 3aluThl cpenud mnpeacraBieHHbIX mokazan MK mapkum «CHIIX-1004».
XyamuMH TOKa3aTeNisIMU CTeTIEHU 3amuThl ctanu obOnamaer MK — koHueHTpar
orpabotanHoi smynbcun «Mukam-1». Ho Tak kak cepuiiHo Bbimyckaembie MK
JIOPOTO CTOSATh, @ KOHIEHTPAT OTPA0OTaHHON ASMYJIbCUM OO0pa3yeTcs Kak OTXOJ OT
OYMCTKH BOJAOMACIIAHBIX dMYJIbCHM. [103TOMY BO3MOKHO MCITOIB30BAHUE B KAUYECTBE
nemeBoro MK konmeHTtpar oTpaboTaHHOW sMynbcu «MHKaM-1» MOTy4YEHHBIH

IIOCJIC MCM6paHHOFO pasaciICHUA.
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THE STUDY OF THE PROPERTIES OF THE CONCENTRATE WASTEWATER
EMULSIONS "INKAM-1" AS A CORROSION INHIBITOR

Abstract: We Investigated the composition of the concentrate wastewater emulsions
"Inkam-1", which is formed by membrane separation of the waste emulsion. The main
components of the concentrate: oil products, fats and nonionic surfactants.
Conducted study of the physicochemical properties of the concentrate: pH, density,
solubility. Conducted corrosion tests for steel "Steel 20", using a concentrate waste
emulsion Inkam-1 as a corrosion inhibitor. Determined the corrosion rate, the degree
of protection of steel and the optimum concentration of the corrosion inhibitor.
Comparative corrosion tests with the corrosion inhibitors brands: "Amphicor-N" and
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"CNPH". In connection with positive test results, can be used as corrosion inhibitor
concentrate wastewater emulsions "Inkam-1".

Key words: emulsion, corrosion inhibitor, corrosion, oil products, steel.
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uncmumym O®I'AOY BO «Kaszanckuii (Ilpusonscckuit) ghedepanbrwiii
VHUGEpCUmMemy,

Myxamemounos M.M., kanouoam mexHu4eckux HayxK, OoyeHm,
Habepescnouennunckuii uncmumym OI'AOY 110 «Kazanckuti (Ilpusondcckuil)
gedepanvhwiil yHugepcumemy.

NCIIOJIbB3OBAHUE I'MITEPCTEPXHSA JI CO3AAHNA OBBOJA
ABTOMOBUMJIA

Annomayus. B pabome o06006wensvt numnetinvie Ougghepenyuanvhvie YpasHeHUs.
oeopmayuu cmepoicHell, pabomanwux Ha pacmadxiceHue-cyxcamue, KpyueHue uiu
uzeub 6 ypasnenue eunepcmepicha. Ha ocnosamuu mexanmuuecxou amanozsuu
Ooehopmayuu cmepoicHell U UHMEPNOIUPOBAHUSL CRIAUHAMU NOKA3AHO, YMO pPeueHUs
VPABHEHUsL 2UNEPCEPIHCH MO2YM ObiMb UCNOAb3068AHbL OJIsL NOJYYEHUS CHIAUHO8
BbICUUUX CMeneHell C 6eco8ol U ynpasiaiowel QYHKYusMU, no380II0WUMU
pezyauposamo hopmy cnaauna 0Jis 3a0anusi 008600a a8mMomMoOus.

Knrouesvie cnosa: 06600, cmepaicensv, cunepcmepaicetv, 0aIKa, CHAAUH, JTUHEUHbIL
CNJIAUH, K8AOPAMUYHBLU CHIAUH, KYOUYECKUli CNAAUH, CHIAUHbL 8bICOKUX CMENneHell,
CNJIAlIHbI NEPEMEHHOU HCECMKOCMU, 8€CO8ASl (PYHKYUS, HCECMKOCHb, YNPABIAIOUAs.

@dyukyus.

1. BBeneHue. ABTOMOOWMIIECTPOMTENIN BBIHYKJICHBI ITOCTOSHHO OOHOBJISTH
BHemHUE (popmbl (0OBOIBI) aBTOMOOMIIEH, 4TO TpeOyeT COBEPIIEHCTBOBATH METO/IbI
ux 3agaHus. Eimme HemaBHO aBTOMOOWMIIM HWMENHM MPSIMOJIUHEHHBIC (OKECTKHE))
dbopmpbl, kak BA3-2108/09, unmu cierka okpyriibie GOpMBbI, 3aaBaeMble JIMHEUKOW U
mupKyseM. Takke NPUMEHSUIMCh JIeKana, YYacTKH KOTOPBIX OBLIM 00pa30BaHbBI
MHOroOwieHaMu 2-i1 W 3-U creneHeil. Jlekana mO3BOISUIM 3aJaBaTh IIJIaBHBIE
(«msTKHE», Tiaagkue) (OpMBI, OTBEYAIONIME COBPEMEHHBIM BesSHUSM MOjbl. Ha
COBPEMECHHOM JTare s 3aJaHusi OOBOJOB IIMPOKO IPUMEHSIOTCS METOJIBI Ha
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OCHOBE CIUTIaHOB, AJITOPUTMbI KOTOPBIX PEaTU30BaHbI B MPOrPAMMHOM O0ECIIEUECHHUU
MIPAKTUYECKU BCEX CUCTEM aBTOMATU3UPOBAHHOTO MPOECKTUPOBAHHS.

NmeeTcss MHOKECTBO BUJIOB CILIAHOB, KOTOPBIE, KaK MPABUJIO, Pa3ACIISIIOT 1O
BBIDOKEHHUIO I Y4YacTKOB CIUIAliHA, TNPEJICTaBILIONIEe COO00OW MHOTOWIEH
OTIPENICICHHOW CTEMeHW, Ha JIMHCWHBIM, KBaJpaTU4YHBIM, KyOWYecKud © T.1.,
COOTBETCTBEHHO. M3 HHUX IIMPOKOE NPUMEHEHHE HamEn KyOWYecKHil CIUIaiiH,
UMEIOIINI MEXaHWYEeCKyI0 aHaJIOTMI0 B BHAE JedopManuu TUOKOM perKH,
BBI3BAaHHOM 3aJjaHHBIM cMelieHueM e€ omop. OO0 aHanorusix Jpyrux CIUIaiiHOB
W3BECTHO MAJIO.

JlanHasi paboTa MOCBsIIeHa 0000IIEHUIO CIJIAWHOB C MO3UIMKA MEXaHUUECKOM
aHAJIOTUM KakK JeQOpMUPYEeMOro CTEpXHS C I1ENbl0 TOJYYEHUS HOBBIX
MHTEPHOJISIMAOHHBIX CIUIAHOB, W, CJIEAOBATEIbHO, HOBBIX HWHCTPYMEHTOB IS
3aJlaHust 0OBO/IOB aBTOMOOMIISL.

2. JluHelHbId cruiaifH. JIMHEWHBIA CIUTAliH TIPENICTaBIIACT COOOM JIOMaHYIO
JIMHUIO, TOCJIEAOBATEIBHO COCAUHSAIONIYIO MPSMBIMUA OTPE3KaMU 3aJaHHBIE TOYKH
(y3ne1). B pabotax [1, 2] paccMOTpeHO €ro mojydeHue C MO3UIMH MEXaHUYSCKOM
aHanoruu. JIuHenHplil ciaiiH siBiseTcs (PyHKIIMEN OCEBBIX MEPEMELIEHUN CTEPKHS,
pPacTAHYTOrO TMOJ JACHCTBHEM BHYTPEHHUX pEaKIMil, BBbI3BAaHHBIX 3aJaHHBIM
CMEIICHHUEM TOYeK 3TOro cTepxHs. JuddepennuansHoe ypaBHeHUE aedopmainuu

CTEpHs, pabOTAIOLIET0 HA PaCTSHKEHUE-CoKATHE, 3alIUIIETCS B BUJE!

(2.1) ~[e(u'(x)] = p(x), vxe(ab),
rae C(X) — dynxums xécrkoctu; U(X) — QyHKIMS oceBhIX nepemenienuii; P(x) —
GbyHKIMS BHENTHEH pacnpenen&HHoN oceBoi Harpy3ku; och OX HampaBieHa BIIOJIb
MPOJIOJIBHOM OCH CTEPIKHS.

J1J1st TOCTPOEHUSI YNCIICHHOTO aJITOPUTMa BHIOEPEM PACUETHYIO CETKY:

(2.2) A a=Xy <X <..<X, =D.

BBeném B paccMoTpeHHE KyCOYHO-TIOCTOSIHHBIC (DYHKIIUU KECTKOCTH U
BHEIIIHEW HArPy3KU:

(2.3) C(x)=C;, p(X)=p;,, ¥xe[x_,x] i=12,...n.
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C yuérom (2.3) u TOro, 4to CIUIAH SBISETCS (YHKIMEH MepeMenieHni
CTEP>KHS S(X) = u(x), ypaBHeHue (2.1) mpeoOpa3yeTcs K BULY:
" _ " _ pi
(2.4) ~Cs"(X)=p; wm s (x)_—C—, VX e (% 4, %).
[
CornacHO BBICKaQ3aHHOW BBIILIE MEXaHUYECKOW AaHAJIOTMM Ha CIUIalH He

NCWCTBYET BHEUIHSS Harpyska, B d3ToM ciydae P; =0 wu ypaBHenume (2.4)

npeoOpazyeTcs K CIeAyIoIEeMy OJIHOPOJHOMY YPABHEHUIO:

(2.5) s"(x)=0, Vxe (% 4, %).

JIBaxkapl TIOHMDKAsT MOPSJOK ypaBHEeHUs (2.5) omepanueld Heompenea&éHHOro
MHTETPUPOBAHUS TIOJIYUYHUM €r0 PEIICHUE B BUJIC:

(2.6) S(X) =C i X+Cy;, VX € (Xi—lf Xi)’
rae Cyj, C,; — MPOU3BOJIBHBIC IIOCTOSHHBIC, IOMyYCHHBIE TIOCIIE IIEPBOrO M BTOPOTO

WHTEIPUPOBAHUS, COOTBETCTBEHHO.

Pemenue (2.6) ypaBHeHus (2.5) mpencrapiser coOOW MHOTOWIEH IEpPBOM
cTeneHu (MpsMOil OTPE30K) U TAKXKE SABIISIETCS OJHOPOJHBIM PEHICHUEM YpaBHEHUS
(2.4). Pemienne B Bume (2.6) Ha3BaHO peHIEHWEM B KYCOYHO-TIOJIMHOMHUAIBLHOM
dbopwme.

JIuHEWHBIA CIUIAMH €I1€ Ha3bIBalOT OJHOPOJIHBIM JIMHEWHBIM CIUIATHOM
IIOCTOSIHHOM WJIM KYCOYHO-IIOCTOSIHHOW KECTKOCTH, T.K. BBIPAXKEHHE ISl y4acTKa
TOro cruiaiiHa (2.6) sBnsieTcs OAHOPOJHBIM peElIeHHEM JUu(PepeHInaIbHOrO
ypaBHEHUS neQopMallii CTEP>KHA KYCOUYHO-TIOCTOSTHHOU >KECTKOCTH (2.4) U B HETO
HE BXOJAT 3HauU€HUs1 QYHKIUU KECTKOCTH.

B naHHOW wuHTepnperanuu OTPE30K IPSAMOM IIOHUMAETCs KakK pPAaCTAHYTas
nacTuyHasgs HUTb. OYEBUIHBIM HEAOCTATKOM JIMHEMHOrO CIUlaiiHa SIBIISETCA
OTCYTCTBUE TJIaJIKOCTH, T.€. Pa3pbIB NEPBBIX MIPOU3BOJIHBIX B y3JIaX.

3. KBaaparuuHnblii cmiiaitn. B paGorax [1, 2] 3amaua momydeHus criiaiiHa
MOCTaBJIEHa CIEAYIOIIMM 00pa3oM: He0OX0IMMO HANTH BHEUIHIOIO paclpeneiEHHYIo
OCEBYI0 HArpy3Ky Ha CTEPXKEHb 3aJaHHOW KYCOYHO-TIOCTOSHHOU KECTKOCTH,
BBI3BIBAIOIIYI0 3a/JIaHHbIE NIEPEMEIICHMS] B TOYKax pacu€THoil ceTku. Toraa
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BBIpQKEHUE [IJI y4acTKa HEOJHOPOJHOrO JIMHEHHOTO CIUIallHa MOJydYaeTcsl U3
HEOJHOPOJHOTO peleHusl ypaBHeHUs (2.4). JIBaxKbl MOHUXas MOPSIOK YpaBHEHUS
(2.4) omepauueild HeompeneAEHHOTO WHTETPUPOBAHUS TOJYYUM €ro peIIeHHE B

KYCOYHO-TIOJIMNHOMHUATILHOU opMme:

(3.1) s(x)= - P X2 +C X+ Gy VX E(Xig, %),

2C,

Heonnoponnoe pemenue (3.1) mpeacrtaBisier coO0M MOIUHOM BTOPOH CTETICHU
(mapa6oiy), HO ¢ onpeaeIEHHBIM KO3 QHUITUEHTOM TTPU xZ.

B Beipaxenun (3.1) 3HaueHus ¢GyHKknuu xEécTkocth Ha yuactkax C;,
1 =1,2,...,n 3apaHee 3aAa0TCs, TO3TOMY QYHKIIUS KECTKOCTH C(X) B JIaHHOM CJTy4ae
ABIIIETCS BecoBOW (yHKuMed. 3HaueHWs (QYHKIUM BHEIIHEH Harpysku P,
1=12,...,n TpeOyIT ompenencHus, Mo3ToMy (GYHKIHS BHENTHEH Harpy3Ku p(X)
ABIIsIETCS ynpasiisitonied Gpynkuneid. HenspecTHble 3HaUEHUS Harpy3Ku P; SBIISIOTCS

HEU3BECTHBIMH KOX(D(OUIIMEHTAMH CIUTAHA ¥ HAXOJATCS W3 YCJIOBHHA COTPSHKEHUS
(CKJICHKA) yYacCTKOB BO BHYTPEHHUX y3jJaX CETKH, AaHAJIOTHYHBIM YCIOBHUSIM
HEpa3pbhIBHOCTU BHYTpEeHHEro cumioBoro d¢akropa (BC®D), B nmanHom ciydae —

YCJIOBUSI HEMPEPHIBHOCTH (YHKIIUU OCEBOU CHIIBI N(X)z—j p(x)dx:C(X)u'(X),

KOTOpbIE C YYETOM (2.3) 3anuChIBaIOTCS B BUJIE:

(3.2) N(x, —0)= N(x +0) umu C;s'(x, —0)=C,,;8'(% +0), i=1,2,...,n—1.

N3 ycnoBuit (3.2) cienyet, 4To HEPa3pbIBHOCTh MEPBOM MPOU3BOTHON MOMKHO
00ecrieYnTh PaBEHCTBOM 3HaueHWd (GyHKImMU kEcTkocth Ha yyactkax C;, =C,,,
1=12,....,n—1, T.e. Mpu MOCTOSHHON (DYHKITMHU KECTKOCTU MO BCEH JUIMHE CILIaiiHa

C, =C,, xoTopyro mnpu mNpakThdeckux pacu€rax MoxHo HasHauuth C,=1. B

UCKJIIOYUTENBHBIX CIIydasX MOXET MOTpeOOBaThCs AOIMOJHUTENbHAS PEryIupoBKa

uHTepnonmpytomei ¢yHknun. [IoaToMy ocTaBieHa BO3MOXXHOCTh U3MEHEHHUS ITOTO

BECOBOTO MapaMeTpa 3a CUE€T KOMIIPOMHUCCA C Pa3pbIBOM IEPBOiIl MPOU3BOIHOIA.
Cucrema (3.2) coBmaaer ¢ CUCTEMOW JMHEHHBIX aireOpanyeckux ypaBHEHHM

MeToJa KOHeYHbIX 3jeMeHTOB (MKD) mns HaxoxaeHus y370BBIX IEpEeMEICHUM
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CTEpXHSI KyCOYHO-TIOCTOSIHHOM >KECTKOCTH, pabOTAIOUIET0 Ha pacTsKEHHE-CXKATHE.
Cucreme (3.2) He 1OCTAaET OJJHOTO YpaBHEHMsI, O€pYILIErocsl U3 KPaeBbIX YCIOBHIA.

4. KyoOuueckuii cmiaiiH. B pabore [3] 3amaua mnosydeHus CIUIaifHa
MOCTaBJiCHA CIEAYIOMUM O00pa3oM: HEOOXOAUMO HalTH (YHKIHIO MPOrHOoB
HEpa3pe3HOW MHOTOOMOPHOM OalKu TOCTOSSHHOM JKECTKOCTU IO JEHCTBUEM
BHYTPEHHHUX pEaKklUid, BOSHUKIINX B PE3YJIbTATE 3aJJaHHOIO CMEIIEHHUS OMop OaJIKH.
Takas 3amada ABISETCS MHOTOTOUYEUYHOM KPAeBOM 3a1ayueH.

HuddepennmansHoe ypaBHeHHE aedopMalii CTEp)KHs, paboTarolero Ha

HOTIEPEYHBIN U3THO, 3aIIUCBIBAETCS CIEIYIOIIUM 00pa3oM:
n
(4.1) [E1Gv(x)] =a(x), vxe(ab),
rae EI(X) — (yHKUIUSA KECTKOCTH Ha U3rUo0; V(X) — WcKoMasi (PyHKUUSI TPOrHOOB;
q(x) — pacnpezeneHHas (IIOTOHHAs) BHEIIHAA IOINEpeyHas Harpyska; ocb OX

HaIlpaBJIeHa BIOJIb OCHU CTEPIKHS.

OTMeTnM, 4YTO BHENIHSSA HArpy3ka K Oalike HE MPUKIIAIbIBACTCS, MOATOMY
HEOOXOJMMO peUIuTh OJHOpOoJHOE AuddepeHnaIsHoe ypaBHeHHE JaepopMaluu
OanKu:

4.2) [EI(xV'(x)] =0, EI(x)=const = v" (x)=0 V¥xe(a,b).

UtoObl ydecThb 3a/laHHbIE MEPEMEILIECHUs OMOp, HEOOXOAMMO HCIOJIb30BATh
CEeTOYHBIE METOJBI pEIIeHHs ypaBHeHHWM. byaem pemats ypaBHeHue (4.2) Ha

3aJIAHHOM CeTKe y3II0B A @ 8 =X, < X; <...< X, =D mo yuacrkam:

(4.3) vWV(x)zs"(x)=0 Wxe(x,;,X), i=12,...n.
Pemennem ypaBHeHusi (4.3) OyAeT TMOJIMHOM TpEThEH CTENEHU C

HEU3BECTHBIMH KO3 PUIIeHTaMu:
(4.4) s(x)= HHdedxdxdx =C;X° +CpX° +Cq; X+ Cy
Vxe (X 4, X ), i=1,2...n.

HewusBectHbie 3HadeHUsT KOAG(UIMEHTOB CIUIailHa HAXOIATCS W3 YCIOBUUN

HerpepbiBHOCTH (yHKIMK m3ruGaromero momenta M(X)=EI(X)V'(X) B y3max,
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00pa3yIoIINX CUCTEMY YpaBHEHH, KOTOPOI HEJOCTAET ABYX YpaBHEHHM, OepyIuxcs
U3 KPAeBbIX YCIIOBHM.

OTtMmeTuM, 4TO i1 KyOMYECKOro CIUIailHa M3BECTHO YEThIpE KIACCHYECKUX
THIA KPAaeBBIX YCIOBUW. lIepBBI THn 3akirodaercs B 3aJaHWM 3HAYEHUM IIEPBBIX
MIPOU3BOJIHBIX B KpaHUX y3J1aX CIUIaliHa, BTOPOW — BTOPBIX NPOU3BOIHBIX, TPETHI —
3aMKUCHIBACTCS JJIs1 3aMKHYTBIX WUJIM MEPUOJUYECKUX KPUBBIX (YCIOBUHU COMPSIKEHUS
HAa4YaJIbHOTO M KOHEYHOI'O0 Y4YacTKOB), YETBEPTBHIM — B MPOJOJDKEHHE CIUIaiiHA B
MHOT'OYJIEHE, COOTBETCTBYIOIIEM CTEIICHU CIUIaliHA, UHTEPIIOIUPYIOIIEM KpaillHUE H,
10 HEOOXOJUMOCTH, COCEHUE C HUMH YYaCTKHU.

5. I'mnepcrep:kenb. Ha 0OCHOBaHMM BBIIIECKA3aHHOTO MOXHO 3aKJIFOYUTh, YTO
JUHEWHBI CIUIAH  SBJSIETCS OJHOPOJHBIM  pelieHueM JauddepeHInanbHOro
ypaBHEeHHS nedopManMu  CTEpKHS, padoTalolero Ha PacTKEHHUE-CKATHUE.
AHaJOTMYHBIM pe3yabTaT MOXKHO TOJIY4YUTb, pPaccMOTpeB JuddepeHInaIbHOe
ypaBHEHUE JAepopMmalu cTepkHs, padotawomero kpydenue [3]. KaapaTuuslii
CIUIAMH TOJIy4aeTcsl Ha OCHOBE HEOJHOPOIHOro pemieHus aud@epeHnnanbHoro
ypaBHEHUs JedopMaluy CTEp)KHSA, paboTalolIero Ha pacTsKEHUE-CKaTue WM
KpydeHue. J[aHHOe ypaBHEHHE MpEeCTaBIseT co00i NHHEHOe nuddepeHuanbHoe
ypaBHEHHE BTOPOro MOpsAKa. A BOT KyOMYECKHIl CIUIaliH SIBISETCS OJHOPOJHBIM
pemerremM auddepeHIuaIbHOT0 ypaBHEHHS AeOpMalui CTEPKHS, paboTaroIero
Ha W3rud — OalKu, NPEACTABISAIONIEr0 Cco00W JMHeWHoe auddepeHnranbHOe
ypaBHEHUE YETBEPTOTO MOpsiAKa. Takum 00pa3oM, CIUTAH YETBEPTON CTETIEHH — 3TO
HEOJHOPOJIHOE pelleHrne audPepeHInanbHOro ypaBHeHUs: Aedopmanuu Oanku, a
CIUIAH 5-M CTeneHu — OJHOPOJHOE pEeUIeHUE JHMHEHMHOro Iud@epeHInaibHOro
YPaBHEHUS LIECTOTO MOPSAKA.

VYpaBuenus nedopmaruu crepxkuei (2.1) u (4.1) MOXHO 3amucath OJHUM

0000IaI0INM YpaBHEHUEM:

(5.1) 0" U™ x)]" = p(x), vxe(ab),
rne C(X) — ¢yukuus sxéctkoctn (BecoBas (Qynkmmsa);, U(X) — ¢yHKuus
nepeMeineHuii (crutaiin-gynknus); P(X) — QyHKIUsS BHEMIHEN pacmpeneaéHHon
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Harpy3ku (ympasisitoniasi (yHKIUs); N — MOKa3aTellb CTENEHU; (n) — TOPSAIOK
MIPOU3BOJHOM.

IIpu n=1 wu3 ypaBHeHus (5.1) momydaercs auddepeHnaIbHOe YpaBHECHUE
nedopmari CTep kKHs, paboTalomero Ha pacTsHKEHUEe-CKaThue Wiu kpydeHue (2.1).
[Ipu n=2 — nuddepenuansuoe ypaBuenue aedopmannu 6ainku (4.1). A npu n >3
NOJlyYUM HOBBIE YypaBHEHHS JedopMaluy HECYHIECTBYIOIIUX B  IPHUPOJE
aOCTpPaKTHBIX CTEPIKHEH, pPelIeHUEM KOTOPBIX OyIyT CIUIAifHBI BBHICOKHX CTEMEHEH.
Takue cTepkHU 1 Oy/1eM Ha3bIBaTh TUIIEPCTEPIKHIMMU.

W3nosxeHHas TpaKTOBKa M3BECTHBIX PE3YyIbTATOB Yepe3 MPU3MY MEXaHUIECKOU
aHaJiorun ¢ jaedopmanmen CTepKHEW OTKphbUIa BO3MOXHOCTh OO0OOIIEHHS BCEX
CIUTAHOB KakK pelleHui ypaBHeHUs Aedopmanmu runepctepxkHus (5.1) u cozmanus
HOBBIX METOJIOB HMHTEPIIOJUPOBAHUS Ha €r0 OCHOBE C BO3MOXXHOCTBHIO BBEICHUS
€CTECTBEHHBIM Il CTEpXKHEH 00pa3oM BecOBOM (KECTKOCTH) W YHPABISAIOIIEH

(BHEIIHEW Harpy3ku) GyHKIIUI, TO3BOJISIONINX PEryJIUupoBaTh GopMy CIUIaiHA.
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USE OF HYPERROD TO CREATE THE OUTLINE OF THE AUTOMOBILE

Abstract. The article summarizes linear differential equations of the deformation of
the rods working on extension-compressing, torsion or bending in the equation of
hyperrod. On the basis of mechanical analogy deformation of the rods and
interpolating splines it is shown that the solution of the equation of hyperrod can be
used to generate high degrees splines with weight and control functions, allowing to
configure the shape of the spline to define the outline of the automobile.

Key words: Outline, rod, hyperrod, beam, spline, linear spline, quadratic spline,
cubic spline, high degrees splines, splines variable stiffness, weight function,
stiffness, control function.
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NPOMKOMNIEKCO8 U KPYNHBIX nmuye@daopux, ocobeHHo nompedumeneti nepeou u
8MOpOLL  Kame2opuu, AGNsAemcs OOHUM U3 21A8HbIX  (YaKmopos 300p08020
CO0epIHCaHUsL JHCUBOMHBIX U  NMUYbl, UX NPOOYKMUBHOCMU,  NOLYYEHUs]
npeonpusmuamu npubdviiu. Knumamuueckue usmeHneHUus NOCIeOHUX jlem 80 MHOSUX
peauonax niawemvl, 6 mom uucie u 6 Poccuu, npugodsm K OIUMENbHLIM
HapYWeHUsAM — 91eKMPOCHADIICEHUs.  20p0008,  NOCEIKO8,  NPOMBIULIEHHbIX U
CeNbCKOXO3AUCMBEHHBIX NPEONPUAMULL, 0COOEHHO 8 OCEHHe-3UMHUL Nepuoovl. Imo
makoice KpauHe He2amuHo ¢ OONbUUMU NOMEPAMU CKA3bIBAEMCsl HA NOMpeOUmensx
nepeoll U 6MOpOU KaAme20puu KPYNHBIX HCUBOMHOBOOUECKUX KOMNIEKCO8 U
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nMuYegooyeckux Gadpux, 20e KOHYEeHmMpayus HCUBOMHLIX U NMUYbL 8 NHOMEUJeHUSX
ouens gvicoxa. Cywecmayroujue Ha NPOMANCEHUU MHORUX Jlem NPOEeKmHbvle PeueHUs
nO pe3epeupo8aHuio cucmem d2J1eKmpocHabxcenuss 01 3mux nompeoumenei
OKA3b18AI0MCSL Heo00CmamoyHbIMU. s obecneuenus HAO0EeHCHO20
anekmpocHabdcenusi 6 coomseemcmeuu ¢ I[IYD mpebyemcs yxkomniekmosams ux
OONONIHUMENbHO ABMOHOMHBIMU UCMOYHUKAMU NUMAHUA. Yuumeleas cocmosHue
anekmpocemesozo  xosaicmea 68 Poccuu, Heobxooumo yxice Ha cmaouu
NPOEKMUPOBAHUs, A MAKHCe 6 YCIA08UAX OHKCNAYAMAyuu NPUHUMAmMs Mepbl No
NOBbLIULEHUTO HaoedcHocmu 9NEeKMPOCHADIHCEHUSL HCUBOMHOBOOUECKUX
HNPOMKOMNAEKCO8 U NMuyedhabpux 3a cuem UcCnoib308aHUsl COBPEMEHHBIX NPOB008,
Kabeneu  NOBLIUEHHOU  NPOYHOCMU U NPOBOOUMOCTIU, COBDEMEHHbBIX
Mpancpopmamopos u KOMMYMAayuoHHOU annapamypsl 63aMeH USHOUEHHbIX cemell U
obopydosanusi, yposerv komopulx 6 Poccuu docmuecaem noumu 70%.

Knrouesnie crloea. HAOEINHCHOCMb 3Jl€Kmp0€Ha69fC€Hl/lﬂ, IAHCUBOMHOBOOYECKUTL
KOMMNJjleKc, nmuueqba6pu}<a, KiumamuvecKkue USMEHEHUA, pesepesuposarue,
ABMOHOMHBLU UCTOYHUK numaHu, ouzenvbHas JIeEKMPOCMAHYUA.

BBenenne. CenbCKOXO3SUCTBEHHOE MPOU3BOJACTBO BCE B OOJbIICH Mepe
O0azupyeTrcss Ha  COBPEMEHHBIX  TEXHOJIOTHSX,  IIHUPOKO  HMCHOJB3YIOIIHNX
ANEKTPUUECKYI0 3Hepruto. C pocToM HNIEKTpUPUKANNUA CETbCKOXO03HCTBEHHOIO
MPOU3BOJICTBA, OCOOCHHO C co3laHueM B cepeauHe 70-x - Hadanme 80-X TojoB
npouuioro crojetuss B CCCP NpOMBIIUIEHHBIX dUBOTHOBOJYECKUX KOMIIJIEKCOB U
KPYHHBIX nTUileGpabpuK, YHEPreTUYECKUE MOIIIHOCTH BO3POCHH 3a iepuos ¢ 1965 mno
1991 1. ¢ 89,6 no 308,6 maH. kBT, pe3ko yBeaudwics o0beM MOTpeOIsIeMOoit
anektpodHeprun ¢ 10,5 mo 96,4 mupa. kBt u. B obmem sHeprobanance cTpaHbl
yACIBbHBIN BeC MOTPEOICHUS DJICKTPOIHEPTUU CEIILCKUM XO035UCTBOM BhIpoc ¢ 4,2% B
1965 1. 10 9,5% B 1991 r [1 ]. B cBsi3u ¢ 3TUM BO3pOCiu TpeOOBaHUS K HAIEKHOCTU
JIEKTPOCHAOKEHUST CEITCKOXO3SUCTBEHHBIX OOBEKTOB, K KaueCTBY AJICKTPUYECKOM
DHEPrur, K HSKOHOMHUYHOMY HCIIOJIb30BAaHUI0 W PAIMOHAILHOMY PacXOI0BaHHUIO
MaTepHATBHBIX PECYPCOB MPU COOPY>KEHUH CUCTEM DJICKTPOCHAOKEHUS.

Bcesikue aBapuiiHbie OTKITIOUEHHUS Ha KMBOTHOBOJUYECKMX MPOMKOMILICKCAX U
ntunedadpukax, OCOOCHHO TOTpeOuTenel MepBoM W BTOPOM KaTEropuu IO
HAJISKHOCTU DJICKTPOCHAOKEHUS, HAHOCAT OTPOMHBINA yIIepO dTUM MPEATPUATHSIM.

[ToaToMy HEOOXOTUMO MTPUMEHSATH YP(HEKTUBHBIE U SKOHOMUYECKU 1€1€CO00pa3HbIe
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MEpBI MO0 00ECTEeUEHUIO0 ONTUMAIBbHON HAJEKHOCTH AJIEKTPOCHAOKEHHUS C YYETOM
COBPEMEHHBIX (PaKTOPOB.

AGCoIII0THOE OOJIBIIMHCTBO CEIBCKOXO03SUCTBEHHBIX MOTPEOUTENEH MOTy4aroT
AIEKTPOIHEPTUIO OT 3JHeprocucremul. [Ipy 3TUX yCIIOBUSX OCHOBOW CHCTEMBI
AIIEKTPOCHAOKEHUSI  SIBJISIOTCS  AJIEKTPUUECKHE CETH, KOTOphle HEO0OXOAMMO
MPOECKTUPOBATh TaKUM 00pa3oM, YTOOBl OHA WMENa HaWIy4dllue TEXHHUKO-
HYKOHOMHUYECKHUE TTOKA3aTENN, TO €CTh YTOOBI P MUHUMAJIBHBIX 3aTpaTaxX JeHEKHbIX
CpelCcTB, 00OPYAOBaHUS W MaTepUalioB OHa obecreunBaia TpeOyemble HaJAEKHOCTh
AIEKTPOCHA0KEHUS U KAUECTBO JIEKTPOIHEPTUH, UCIIONIb3YsI HOBEHIIINE JOCTUKEHUS
B 00JIaCTU 3JIEKTPOSHEPTeTUKH, C YYETOM MPOUCIIECANINX KIMMATHYECKUX
M3MEHEHHUI B pETHOHAX CTPaHbI 3a MOCIEAHUE TOJIBI.

OcHoBHast yacTb. /[ nepegaun 3JIEKTPOIHEPIrUU Ha OOJBLIME PACCTOSHUS,
pacmpeneneHus ee Mo MoTpeOuTensM, Onarogaps OTHOCHTEIBHO HEOOIBILION
CTOMMOCTH, IIMPOKO MPHUMEHSIOT BO3IYIIHbIE JIMHUMU IiekTpornepenaun (JIDII),
OJIHUM W3 OCHOBHBIX 3JIEMEHTOB KOTOPBIX SIBJISIFOTCS IPOBOJA. 3a mocnenHue
JBA/ILATh JET MPOU3OILUIA 3HAUYUTENIbHbIC KIMMAaTUUECKUE U3MEHEHUS, B TOM YHCIIE B
JUHAMUKE M Teorpaguu o0O0pa3oBaHHUs TOJOJIENA HA BBICOKOBOJBTHBIX JIMHUSX
nepefauu ANeKTpodHepruu. OAHMM U3 BO3MOXKHBIX (PU3UUYECKMX MEXaHHU3MOB
oOpa3oBaHMsI TOJIONENA SBISETCS CONMPUKOCHOBEHHME XOJIOJHOTO M TEIUIOrO BO3IyXa
MOBBIIIEHHON BIaXHOCTU. [lpu sKcrulyaTanuu BO3IYIIHBIX JIMHUW 3JEKTporiepeaay
BO3HHMKAET MpobiieMa 0OJIeJIeHEHUsI TPOBOJOB B Pa3JIMYHBIX PETHOHAX CTPaHbI
(CeBepo-3anan, I[loBomxbe, OpenOypxbe, Kpbim, JlanbHEBOCTOYHOE MPUMOPHE U
T.A.), KOI/Ia B 3UMHEE BpeMs rojia, a TaKK€ B OCEHHE-3UMHUN U BECEHHE-3UMHUI
CE30Hbl MPOUCXOJUT HAJIMIAHUE MOKPOrO CHera Ha TMpoBoJa U 0Opa3oBaHUE
rOJIOJIETHO-U3MOPO3EBbIX  OTJIOXKEHUH. Bbicokas BIaXHOCTb, BETEP, pE3KHE
nepernajbl TeMIepaTypbl BO3lyXa CIIOCOOCTBYIOT OOpa30BaHMIO HAJEIU Ha MPOBOIaX
BO3AYWIHbIX JuHUWA. TommuHa rononéna Ha HUX MOxkeT nocturath 50...70 mw,
CYILECTBEHHO YyTsbKensis npoBoja. [Ipu 3ToM o01as Macca JIMHUM 3JIEKTpoIiepeaadn
13 BOCbMH ITPOBOJIOB KWJIOMETPOBOM JIJIMHBI BO3PACTAET COOTBETCTBEHHO 10 25, 60 u

115 TOHH, YTO MPUBOAUT K OOPHIBY MPOBOJOB U MOJOMKE METAJUIMYECKUX OIOp
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(puc.1). Hammume rosonena oOyClIaBIUBAaeT JOIMOJTHUTEIBHBIE MEXaHUYECKUE
Harpy3Kd Ha BCE D3JIEMEHTHI BO3IYIIHBIX JIMHWA. B pe3ynbrare 3HAYUTEIHHOTO
YBEJIMYCHUSI MAacCChl TMPOBOJOB W BO3JACHCTBYIOIIMX Ha HUX JIHHAMHUYECKHX U
CTaTUYECKUX HAarpy30K MPOMCXOSAT OMACHBIC W HEXEIAaTeIIbHbIC SIBJICHUS, OCOOCHHO
npu CWIBHOM Betpe [2]. [TomoOHBIE aBapuu TMPUHOCAT 3HAYUTEIHHBIN
YKOHOMHUYECKHUH yIIepO, Ha WX yCTpaHEHHE YXOJMUT OT HECKOJIbKUX IHEH u Oolee,
3aTpayMBalOTCsl TMPU 3TOM OTPOMHBIE cpenctBa. CpemgHee BpeMs JTUKBHUIAINH
TOJIOJICIHBIX aBapuil BO MHOTO pa3 MPEBBIIIACT CpeHEe BPeMsl JTUKBUIAIINH aBaAPHIA,

BBI3BBAHHBIX APYTIUMH IIPUYHUHAMM.

Puc.1. OGpbIB BEICOKOBOJIBTHBIX ITPOBOJIOB M3-3a IOJI0JIe/1a

B PecniyOnuke Tatapctan B 2014 rony

boprba c oOneneHeHreM MPOBOAOB JIMHUM JJICKTPONEPENaun SIBISICTCS
CephE3HOM TPOOJEMOM, aKTyaJIbHOM ISl MHOTHX CTpaH, HUMEIOIIUX PETHOHBI C
BBICOKOW  BII@KHOCTBIO M HM3KMMH TeMmieparypamu. Ilo cratuctuke B
DHEPrOCUCTEMAX M0 MPUYMUHE TOJIOJNEAA MPOUCXOINUT OT 6 N0 8 KPYNHBIX aBapui B
rog. B nexabpe 2014roga nmo TaTtapcraHy, Kak U [0 HEKOTOPBIM JIPYTUM PErMOHAM
Poccuu, npouum neasiapie AoxaAu. B pe3ynbrare obneaeHeHns U 0OpbIBOB MPOBOIOB

aNeKTporiepeaaud ObulM O00ECTOYEHbl 72 HAaCEeNeHHbIX IyHKTa pecnyonuku. B
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cootBercTBuM ¢ wuHpopmarmert OAO «CereBas kommanusi» T. Kazaam 1o
rojonénoolOpa3zoBanuio oceHHe-3uMHUIN mepuoa 2010-2011 romoB Ha TEppUTOPHUH
Pecniy6oiiuku TatapcTan mpoxXoauil B CJIOXKHBIX TMOTOJHBIX yclOBUAX. B mepuon c
05.12.2010 mo 12.12.2010 Ha Tepputopuu 14 MyHHIMOAIBHBIX pPAlOHOB B
pesynbTate  oOpa3oBaHMs ~ MAacCCMBHOM  HajeAM  Ha  OTKPBITBIX  YaCTAX
ANEKTPOYCTAHOBOK IMPOM30LUIO MAacCOBOE€ OTKIKOYEHUE BO3AYLIHBIX JIMHHUM
AIEKTpoNepeaady C MOBPEKICHUEM OIOpP, Pa3pblBOM IPOBOJIOB U TI'PO303ALIUTHBIX
TpocoB. CaMoe O0JbIlIOE KOJUYECTBO OTKJIIOYEHUS MOTpeOUTeNel MpOU30IUIO B
CmacckoMm,  AnbkeeBckoM,  AsekceeBckoM,  Hypmarckom,  AkcyOaeBckow,
YucrononsckoM U HOBOMENIMHUHCKOM aJIMUHUCTPATUBHBIX painioHax. [ososienHbie
OTJIOKeHUs MecTtamMu jgocturagd g0 70...80 MummumerpoB. OOIIee KOJIMYECTBO
OTKJIIOUCHHBIX JIMHUHN 6...10 kB B 3Tux paiioHax coctaBuiio 0osnee 60 mpoOIEHTOB.
UnCIeHHOCTh HAceNeHUs, OCTaBIIErocs 0e3 ANeKTpodHepruu, cocraBuia 250 ThIC.
yen [2].

OrpomMHO€  KOJMYECTBO  JKMBOTHOBOJUYECKUX  KOMILIEKCOB, bepM,
NTUIEBOAYECKUX (HaOpPUK MPU ATOM TAKXKE OCTABAIUCH O€3 DIIEKTPOIHEPTUH, TOHECS
3HAYUTENIbHBIE YKOHOMUYECKUE TOTEpH. llepephiBbl 2IEKTPOCHAOKEHUST HAPYIIAOT
MHOTHE KW3HEHHO Ba)XHBbIE TEXHOJIOTMYECKHE Mpoliecchl. Hampumep, OTKIIOUEHHE
BEHTWISIMM W  OTOIUIEHUS MNPUBOJUT K U3MEHEHHIO MHUKPOKIMMATra B
JKUBOTHOBOJIYECKUX W MNTULEBOAYECKMX TNoMemeHusx. Yepes 1,5 waca mnocie
OTKJIIOUCHHS] BEHTWISILIMM OIACHbIE KOHIICHTPAIIMUM BPEAHBIX Ta30B BbI3bIBAIOT
OTpaBJICHUE KUBOTHBIX U NTUIIBL. HapylieHne MUKpOKJIMMAaTa BBI3BIBAET HE TOJBKO
CHIYKEHUE MPOAYKTUBHOCTH U YBEIMYEHUE PacXo/la KOPMOB Ha €IMHUILY MPOTYKIIHH,
HO ¥ TUOENh >XKUBOTHBIX W NTUIBI. OCOOEHHO BEJIWKH TMOCIEACTBUS W3MEHEHHUS
TeMrepaTypbl B MHKyOaTopax.

[ToBbllliIeHHE YPOBHSI HAJEKHOCTH, KAaK IPaBUJIO, CBS3aHO C YBEIWYECHHEM
3aTpaT Ha COOPYKEHUE U AKCILTyaTalnio cucteMbl. OIHAKO, IPU 3TOM YMEHBIIAETCS
ymiep0d OT MepephiBOB dJIeKTpocHaOkeHus mnoTpeduteneit. IloBwiieHne ypoBHsS
HAJIS)KHOCTU DJIEKTPOCHAOKECHHS SBIISIETCSI TEXHUKO-DKOHOMHYECKOU 3ajadeii, mpu

pELIEHHH KOTOPOW MHUHUMH3UPYIOTCS NPUBEICHHBIE K OJHOMY TOJYy 3aTparhl,
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BKJTFOYAIONTNE KAMUTAIbHBIC BIIOKCHHS, W3ACPKKH OKCIUTyaTallud W yIiepod oT
HEJIOOTIYCKa 3JIEKTPOIHEPIUH.

B xonne 70-x, nagane 80-x rogoB npouuioro crojerus, korga B CCCP cranu
BOILJIONIATh TIJIAHBI MO TIEPEBOAY CEJILCKOIO XO3SICTBA HA MPOMBIIIJICHHBIE PEJILCHI,
OBLJI0O TOCTPOEHO B pa3HbIX peruoHax cTpaHbl (MockoBckas, JleHMHrpajackas
obnactu, benopyccus, Y36ekucran, bamkupus u Jpyrue) no uTalibsiHCKOMY IPOEKTY
U Ha HTaIbsHCKOM obOopynoBanuu ¢upmsl Jxu-3 —Jxu 10 mpOMBIIITICHHBIX
KOMIUIEKCOB 1O BbIpamuBanuio U oTrkopMy 10 tbeic. ronoB KPC. Texnonorus
npousBojactBa KPC ocymiecTBisieTcss 1o METO0JIOTHH 3TOM K€ (PUPMBI.

B kadecTtBe mpuMmepa pacCMOTPUM TaKOM KOMIUIEKC, BO3BEAEHHBIM B 30
kriioMeTpax oT TamkeHnTa. Ha komruiekce pacnoiokeHbl 5 TEASATHUKOB 1 meproa u
10 tenstHukOB 2 mepuopa. Kaxaplil TENATHUK COCTOWUT U3 ABYX CEKIMH, KOTOPBIE
MPEACTABISAIOT COO0M M30JIMPOBAHHBIE APYT OT Jpyra momemnieHus: pamepom 37,5 *
22,0 M, coeauHeHHBbIe KopuaopoMm. B xkaxmon cekmuu, umeromeidn 20 OOKCOB
(kneTok), coaepxkutcs OecnpuBsazHO 360 ronoB. CpeaHsis BBICOTA MOMEIICHUM
coctaBisier 4,7 MeTpa, ynelbHbIM 00beM Ha roioBy — 10,8 M°. B TemstHHKAX |
MEpUO/Ia BEIPAIIMBAIOTCS TEJISITA ¢ Bo3pacTta 7...15 nHen B Teuenne 126 nuHen, nocne
4YEro OHHU IEepeBOIATCS B mnomelieHus 2 nepuona. IIpouecc oTKopMa >KMBOTHBIX B
3MaHUSX 2 TIepUoJia IuTcs 266 THE.

[Tonst B mOMENIEHUSIX JKEJIE300€TOHHBIE pelieT4aThie, IMOJ KOTOPHIMHU
MpPOXOJSAT HABO3HbIE KaHalbl. HaBO3Hasg JKmkKa CaMOTEKOM TIOAAEeTCs B
KaHaIu3alMoHHylo HacocHyw craHuuio (KHC), otkyna dekanbHbIMH HacocaMu
HaIpaBJISIETCSl HA UJIOBBIE TUIOMIAIKU. [Iporiecchl moeHus, MOJIOKO- U KOpMOpasiauu
MEXaHU3UPOBAHbI U aBTOMATH3UPOBaHbl. MUKPOKJIMMAT B MOMEIICHUSX 1-T0 U 2-TO
MEepUoAOB  O0ECleunBaeTCs  JBYXCKOPOCTHBIMU  KOHIUIIMOHEPAMH, KOTOPBIC
paboTal0T B aBTOMAaTHYECKOM pekuMe. B XOJoMHBIN mepuoa roja ropsidas Boja B
Kasopudepbl KOHIUIMOHEPOB TOIAETCS OT KOTEJIBHOU, B JIETHEE BPEMs HApPY KHBIN
BO3JYX  OXJIAXKIAETCS 3a CYET CHCTEMbl HCIAPUTEIIBHOTO  OXJIAXKICHUS
KOHJIUIIMOHEPOB. COrIacHO MPOEKTY M3 HABO3HBIX KAaHAJOB TEIATHUKOB 2 MEpUOAa

3ara3oBaHHbIN BO3AYX YAALCTCA BBITSOKHBIMU aMMUAYHBIMH BCHTHIIATOPAMM. Kak
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MOKa3aJl ONBIT 3KCIUTyaTallid, B JIETHEE BpeMs B TESITHHKAaX 1-ro mepuoja i
PErMOHOB C JKAapKUM KJIMMAaTOM COJEpKAaHWE BPEOHBIX Ta30B IIPEBBIIIACT
HOpPMATHUBHBIE 3HauYeHHUs. B CBsI3u ¢ 3TUM OblIa CIPOEKTUPOBAHA U CMOHTHUPOBAHA
CUCTEMA MOJINOJIBHOW BBITSHKHOM BEHTWJISILMU, COCTOSAIIAS W3 YETHIPEX BBITSKHBIX
BEHTWISITOPOB C BO3/IyXOBOJAMH, IPOJOKEHHBIMM BO BCEX HABO3HBIX KaHajax
TEJATHUKAa HENOCPEACTBEHHO TMOJ pemeryaTteiM 1nojgom [3]. TenstHuku 1-ro
nepuoaa, korenpHasi, KHC mo HagexXHOCTH 3JIeKTpOCHA0KEHUST OTHOCATCS K MEPBOM
KaTerOpuu, TeIATHUKHU 2-TONEPHO/Ia, KOpMoIleXa, CAaHOONHS — KO BTOPOM KaTEropuw,
BETCAHIIPOITYCKHUK, CKJIabl, aIMUHUCTPATUBHOE 31AHUE — K TPETHEU KaTErOPHH.

DNeKTpocHaOXKeHHe  coBXO3-poMkomIuiekca uM. S50 ger BJIKCM
OCYHIECTBIISIETCSL OT AByXTpaHchopmaTtopHoit mojacranimu 35/10 kB «amnsa-kyayk»
no JByM He3aBucUMbIM (Quaepam «CoBxo3 7-1» u «CoBxo3 7-2».00mas
npoTskeHHOCTh BJI-10kB ot moncranmmm — «lamisg-kyayk» OO0 IPOMKOMILIEKCA
cocraBiusier 14,5 kM. CxeMa BHEUIHEr0 5JEKTPOCHA0XKEHHS IPOMKOMILIEKCA
nokaszaHa Ha puc. 2. [lorpeburtenu nutaroTcs OT Tpex AByXTpaHchopmaTopHbix TII
mMotmHOCThI0 2*100kBA, 2*630kBA u 250kBA , cOeIMHEHHBIX 0 MarucTpajibHOU
cxeme KaOenbHbIMU JMHUAMH HanpspkeHueM 10xkB. M3 wHux TII1 MomHOCTBIO
2*¥*160kBA  u TII3 wmomHocThio 2*250kBA  SBASIOTCS ~ KOMIUIEKTHBIMH
tpanchopmaropHeiMu noactannusymu tuna KTIII, a TI13 monHocThio 2*#630kBA —
3aKpeITOM  TpaHchopmaTopHo moacTaHuue. HuskoBonbTHRIE cetu ot TII
HarnpspkeHueM (0,4kB BbITIOJNIHEHBI KaOensiMU, BO3IYIIHBIX JIMHUN Ha TEPPUTOPUU
ITPOMKOMILIEKCA HET.

Ha xaxpoi TII Ha cropone Bbicokoro HampsbkeHuss (BH) ycranoBieHbl
BBOJIHBIE JMHENHbIE pa3beIUHUTEIH, CEKIIMOHHBIE pa3beIMHUTENH,
npegoxpanurenu. Ha cropone Huskoro Hanpspkenuss (HH) umerorcs BBOgHBIC
aBTOMAaThI, CEKIIMOHHBIE aBTOMAaThl, KOHTakTOphl. Ha TII, muTatomux nmorpedbutenen
MEepBOM KaTEropuu, MpeayCMOTPEHO aBTOMaTUYECKOe BKIIOueHue pezepna (ABP), a
Ha TMOJACTAHIMAX, OT KOTOPBIX 3amUTaHbl TMOTPEOUTENIM BTOPOM KaTeropuu,
BKJIFOYEHUE PE3EPBHOTO NUTAHUS OCYIIECTBISIETCA BPYYHYHO ONEPATHBHBIM

QJIICKTPOTEXHUYCCKHUM IICPCOHAIIOM. CCKHI/IOHHBIG PAa3bEAMHUTCIIM Ha CTOPOHC BH
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MMO3BOJAIOT OCYHICCTBJIIATH HGO6XOI[I/IMBIG IMCPCKIIOUCHHA B aBapHﬁHLIX Cllyvaix,
0COOEHHO IIpru MOBPCKIACHHUAX BbBICOKOBOJIBTHBIX Kabenen MCKAY MNOACTAHIIUAMMU,

TEM caMbIM oOecIieunBast HaACKHOCTb C-)JIGKTpOCHa6)KeHI/IH HOTp€6I/ITeJIeI>'I.
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Puc.2. Cxema BHEUIHETO AJIEKTPOCHAOKEHHUS IPOMKOMILIEKCA

JIOTIOJIHUTENIBHO K MPOEKTY B MPOLIECCE IKCIUIYaTAlUU C LEJBIO IOBBILICHUS
ko3 uIeHTa MOUIHOCTH, YMEHBUIEHUS TOTePh B JIIEKTPUYECKUX CETHX,
yIy4lIEHUs] KauecTBa HANpPSOKEHHs,, OCOOCHHO TMpH 3allyCKaX aCHHXPOHHBIX
AIIEKTPOJIBUraTeNIel, MyTEM pPACUETOB M OSKCIEPUMEHTAIbHBIX H3MEpPEHUN Obun
ONpeENIEHbl MOIIHOCTH KOHJIEHCATOPHBIX KOMIIEHCUPYIOIIUX YCTAHOBOK, KOTODBIE
3aTeM OBbUIM MOJAKIIOYEHBI K BBOJHBIM CHJIOBBIM IIUTaM TEISATHUKOB 1-ro u 2-ro
MEPUOJIOB, KaHAJIM3allMOHHOM HACOCHOM cTaHUuMM [4]. DTO MO3BOJUIIO TMOBBICUTH
Kod(dumreHTa MOITHOCTH 10 KoMIuiekey 10 0,92.

Ha npoTspkeHMn MHOTHMX JIET 3KCIUTyaTallud ObUIM OTKJIFOUEHHUS OHOTO U3
nuTarmux Guaepos, cBs3anHbix ¢ o0pbiBamMu BJI 10kB ot nmoacranumu 35/10xkB 1o
COBXO3-IIPOMKOMIUIEKCA I IPYTUMH MTOBPEKIACHUAMU HA 3TUX JIMHUAX, C BBIXOJAOM
U3 cTposi kaOenbHbIX NUHUN Hanpspkenrem 10kB mexny TII Ha kommiiekce u
xunmnocenke. biarogapss ABP Ha noacranuusx co croponsl 0,4xB, cymectByronmm
IPOEKTHBIM CXE€MaM JJIEKTPOCHAOKEHHsI CO CTOPOHBI BBICOKOIO U HHU3KOIO
HAaNpsDKEHUs, HaM4uio Ha TII JHMHEWHBIX M CEKIMOHHBIX pPa3beIWHUTEIICH,
NEePephIBbl  ANEKTPOCHAOKEHUSI y TMOTpeOuTeNell He MpeBbIIAIM HOPMATUBHBIX

3HaueHu. [lepephiBbI AJIEKTPOCHAOKEHHS B TEISATHUKAX 1-TO mepuoaa COCTAaBIISUIH
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Bpemsi, HeoOxoaumoe it BkiatoueHus: ABP, To ecte He Gonee 1MHHYTBI, YTO HE
CKa3bIBJIOCh HA COCTOSIHUU TEJAT. B TensTHUKAx 2-TO nMepruoaa, KOTOPble OTHOCATCS
K TMOTpPEOUTENsIM BTOPOM KaTeropuu, IOMYCTUMBINH MEPEPhIB 3JIEKTPOCHAOKEHUS
cocraBisier 30 MUHYT, TO €CThb BpeMs HEOOXOAMMOE JUIsl PYYHOTO BKJIIOUYEHUS
pe3epBHOTO MUTaHUA. Tak Kak B ATUX 3JaHUSAX COJEPKATCA B3POCIBIE KUBOTHBIE
BO3pacToM OT 4-x 110 13-u MecsiieB, BECOM JI0 YETHIPEXCOT U 0osee KUIorpaMmMoB B
KoiauuectBe 360 TOJIOB Ha OJHO MOMEIIEHHWE, TO Cpa3y IMOCJHEe OTKIIOYEHUs
ANEKTPOIHEPTUM PE3KO YBEJIMYMBACTCS KOHIIEHTpAUUs BpPEIHBIX Ta30B. OJTO
HECOMHEHHO CKa3bIBAE€TCSI HA COCTOSHHHM 3J0POBbS M NPOAYKTUBHOCTH TEJST,
CPEIHECYTOUHBII MPUBEC KOTOPBIX IO MPOEKTY JIOJHKEH COCTABIATH OKOJO OJHOIO
kujiorpamma. CiiydaeB OJJHOBPEMEHHOTO OTKIIOYEHHSI 000UX MUTAOMMX (HUIEPOB 3a
20 neT ¢ Havazia 3KCIuTyaTalluyd IPOMKOMIUIEKCA He HaOJI01aJ10Ch.

Ho yuuTbIBasi BBIIEU3I0KEHHBIE KIMMATHYECKHE W3MEHEHMS 3a IOCIEIHUE
rofipl, KoOrja Lejble paloHbl, TOpOJAa, IOCENKH, MNPEANpHUITHs OCTatoTcs 0e3
AJIIEKTPOSHEPTUH B TEUYEHUM [UIMTEIBHOIO BpPEMEHH, HEOOXOJWMO IPUHUMATH
JOTIOJTHUTENbHBIE MEphl 1Jisi OecrepeOONHOTO AJIEKTPOCHAOKEHHUSI TOTpeOUTENeH
nepBol U BTOpPOMl kaTeropuu. il CeIbCKOXO3SMCTBEHHBIX MOTpPEOHUTENEH 3TO, B
MIEPBYIO OYepe/lb, MPOMBIIUICHHBIE KOMIUIEKCH MO BhIpanuBaHuio KPC, cBuHe,
KpynHble NTUle()aOpUKH, TJe KOHLEHTpAlMs >KUBOTHBIX M NTUIBI OYEHb BBICOKAsS
(puc.3). Tak kak ceTeBOE pe3epBUPOBAHUE HE TapaHTUPYET AOCOTIOTHOM HAIC)KHOCTH
AIIEKTPOCHAOKEHMSI, TO MAOIMOJHUTEIBHO K HEMY HEOO0XOJUMO MpeaycMaTpuUBaTh
ABTOHOMHBIE HCTOYHHMKM NHUTaHUS JI1 BJIEKTPONPUEMHHUKOB MEPBOW U BTOPOU
kareropuu. Vcrnoiab30BaHHE€ aBTOHOMHBIX 3JIEKTPOCTAHIMI MOJHOCTBHIO HCKIIIOYAET
NEPEPBIBbI,  BBI3BAHHBIE  ABAPUMHBIMA W  IUIAHOBBIMH  OTKJIIOYEHUSIMH B
AIEKTPUUECKUX CETAX, U AT SKOHOMUYECKHUH 3(h(PEeKT Naxke Mpu HAIMYUU CETEBOrO
pe3epBupoBaHus. ITOT 3(P(EKT ompenensieTcsi MmyTeM COIMOCTABICHUS 0KUIAEMOTO

yiepOa oT HeJIOOTITYCKa JIEKTPOIHEPTHH.
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(6)

Puc.3. BeipamuBanue KPC (a) u rurp (6) B MPOMBIIIIICHHBIX YCITOBUSIX

B kayecTBe pe3epBHBIX ABTOHOMHBIX HCTOYHHKOB IIUTAHHUS MOKHO
WCITOJIB30BaTh BO30OHOBIIIEMBIC MCTOYHUKH SHEPTHH, PA3BUTHE KOTOPBIX SIBIISCTCS
COCTAaBHOM YAaCTBIO JHEPreTudeckour mnonutuku Poccuiickon dPenepaumu. U ecnu
TpaJUIIMOHHAsT DSHEpPreTHKa OCHOBaHA Ha MPUMEHEHUU MCKOIMAEMOro TOIUIMBA,
3anackl KOTOPOrO0 OTPaHUYEHBI, U 3aBUCUT OT BEJIUYMHBI MOCTABOK M KOHBIOHKTYPHI
pBIHKA, TO BO30OHOBIIIEMasl PHEPreTuKa 0a3upyeTcs Ha CaMbIX Pa3HBIX MPUPOIHBIX
pecypcax, uTo mo3BoyigieT Oosnee 3((PEeKTUBHO HCIONB30BAaTh HE BO30OHOBIISEMEBIC
pecypcel B JpPYrUx OTpacisix »5SKOHOMUKH. Kpome Toro, HCIojgb30BaHUE
BO300HOBJISIEMBIX UCTOYHUKOB SHEPTUH BBITOJIHO HE TOJIBKO C 9KOHOMUYECKON TOUKU
3pEeHHs, HO U C DKOJOTUYECKOM, TaK KaK OTCYTCTBYIOT H3JIEPXKKH, CBSI3aHHBIC C
noObrdeit, mepepabOTKOM W TPAHCIOPTHUPOBKOM  MCKOMAEMOTO  TOTUIMBA.

Jns mpumepa, Ha Tepputopun Pecny6mmku TaTapcTtan nMeeTcsl TEXHUYECKast
BO3MOXXHOCTh Pa3MECTUTh 359 BETPOIHEPreTUUYECKHX CTAHUWW C HCIOJIb30BaHUEM
BETPOYCTAaHOBOK 00IIel MourHocThio 722,4 MBT u BbIpaOOTKOM 3JIEKTpOIHEPTUN
1275,2 muu kBt.u. Haubonee OnaronmpusiTHble BETPOBBIC YCIOBHUS HMEIOTCS Ha
npaBoMm Oepery p. Bomaru, Bmomp OeperoB KyiiOpimeBckoro n HmkHEkaMcKOro
BOJIOXPAaHWJIUIL, BOCTOYHOM YacTu byrynbMmuHcKo-benebeeBckoil BO3BBIIIIEHHOCTH.
HauGonpimuM BeTpornoTeHnaioM o0sanarT AnbMmerbeBckuit (73,8 muH kBT.4),
byrynemunckuit (59,4 mua kBt.4), 3enenononscekuii (59,1 miaa kBt.4), TeTromckumii

(57,0 mnn xkBT.4), Bepxueycnonckuii (50,4 muia kBT.4) paiionsr [5].
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ConHedHast S3HEprus TakKe MOXKET ObITh UCIIOJIb30BAaHA B KAUECTBE PE3EPBHOTO
HMCTOYHUKA MUTAHUSA, YYUTHIBAs, YTO MPUTOK COJHEYHON HIHEPTUH, K NPUMEPY, B
Pecnyonuke Tartapcrtan, mu3mensercs oT 5,0 KI[)K/CMZ B Jekabpe 58,6 KI[)K/CMZ B
WIOHE, a CyMMapHas pajuanus 3a roj cocTaBmsier 363,80 wmi/cm® [6]. s
VIYYIIEHUS] TEXHUKO-DKOHOMHYECKHUX TII0Ka3aTelieil BETPO- U TelMOyCTaHOBOK,
MOBBIIICHUS HAJIEKHOCTH DJIEKTPOCHAOXKEHUs 11eJIecOO0pa3HO UX COBMECTHOE
npuMeHeHne. Kak moKa3blBaeT CTATUCTUYECKUM aHAIA3, 3UMOM YMEHBIICHUE
COJIHEYHOW paJuallid COIPOBOXKAAECTCS YBEIMYEHUEM CKOPOCTH BETpa, a JIETOM
MOHM)KEHHE CKOPOCTH BETPA COYETAETCSI C POCTOM COJIHEUHOM paJIhallvu.

Opnaxko HauoOoJee HaJIeKHBIM SABJISIETCS pe3epBUPOBAHUE
AIEKTPONPUEMHHUKOB TI€PBOM M BTOPOM KATErOPUM C TOMOILIBIO JU3EIIbHBIX
anektpoctanuuid  (ADC). [Ins mnoBbiieHus A(PPEKTUBHOCTH  HCHOIb30BAHUSA
PE3EpPBHBIX  AJIEKTPOCTAHIIMA HEOOXOJUMO Ha aBapUUHBIA TEPUOJ  BBOAUTH
MPUHYIUTEIBHBIN TpapuK dJIEKTPOCHAOKEHHUS ITyTEM OTKIIOYSHHUS] HEOTBETCTBEHHbBIX
noTpeduTeNneil, a TakKe CABAra IO BPEMEHH TEXHOJIOTMYECKUX MPOLIECCOB.
BO3MOXHO  COBMECTHOE  MCIOJIb30BaHUE  JM3EIBHBIX  AJEKTPOCTAaHLHUA €
BO300HOBJISIEMBIMH UCTOYHUKAMU SHEPTUH.

CyliecTByeT HECKOJbKO pa3IMYHBIX IMOAXOJ0B K BBIOOPY MOIIHOCTH
pesepBHbIX cTaHIuil [7]. Haubomnee wacto ee NpUHUMAIOT PaBHOM CyMMapHOM
MaKCUMAJIbHOW  PAaCYETHOM  MOIIMHOCTH  HArpy3KH  CTaHUMM,  Pyapacu, T.€.
MaKCHUMAaJIbHOM pacueTHOn Harpyske OTBETCTBEHHBIX pEe3EpBUPYEMBIX
AIIEKTPONIPUEMHUKOB. MakcuManbHOM pacueTHON (pe3epBUpyeMOil) Harpy3kou
(MOILIHOCTBIO) Ha3bIBAETCSI HAMOOJIbIIAsE dJEKTpUYecKas Harpy3ka (MOLIHOCTb)
OJTHOBPEMEHHO pabOTaIOIINX OTBETCTBEHHBIX 3JIEKTPOIPUEMHHUKOB.

MakcumanbHyl0 pacyeTHYI0 Harpy3Ky pEKOMEHIYeTCsl OIpeAesiaTh 10
CyMMapHOMY rpaduky IPUCOEANHEHHON MOIITHOCTH OTBETCTBEHHBIX
JIEKTPONPUEMHUKOB MPU MUTAHUU UX OT CUCTEMBI PE3EPBHOTO JICKTPOCHAOKECHHSI.
[Ipu sToM Ha pAelcTByOMMX OOBEKTax rpaduK MOJYHAIOT IyTEM MNPOBEICHUS

3aMCpPOB HAIpy30K, a AJisI BHOBb IIPOCKTUPYCMBIX — IMIYTCM IIOCTPOCHHUA B
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COOTBETCTBHM C METOAMYECKUMH YKA3aHUSIMH MO PACUETy IEKTPUUYECKUX HATPY30K
B ceTsax 0,38-110 kB cenbCKOX03MCTBEHHOTO Ha3HAYCHUS.

B cinydasx, korga pacueTHas Harpy3ka HE3HAQUUTENbHO IIPEBBIIIACT
OJIM>KAMIITYI0 HOMUHAJIBHYIO MOIIHOCTD 3JIEKTpOarperara, To mpexJie 4em MepenTu K
BBIOOpY DdJIEKTpoarperara co cienyrouiei OoJbIiell HOMHUHAIBbHON MOIIHOCTBIO
CIIElyeT PACCMOTPETh BO3MOXKHOCThH JOTMOJIHUTEIBHOIO CHIDKEHHS MaKCHUMyMa
pacyeTHOM Harpy3ku MOyTeM H3MEHEHHsS (CIBUTa) BPEMEHH pabdOThl OTAEIIBbHBIX
OTBETCTBEHHBIX AJIEKTPOIPUEMHUKOB.

OO6mass MOIIHOCTh BBIOPAHHBIX AJIEKTpOarperaroB (reuepatopon) P, momkHa
OBITh OOJIbIIIE MaKCUMaJbHOW HArpy3KH OJJIEKTPONPUEMHUKOB P,., Ha 3HaUYeHHE
Harpy3kd COOCTBEHHBIX HYKJ CTaHIIMM U TOTEPb MOIIMHOCTH B MPOBOAAX
anexkTpuueckot  cern.  Ileperpy3ka  arperaToB  aBTOHOMHO  paboTaromieit
AJIEKTPOCTAHIIMUA HEAOMYCTUMA, TAaK Kak BIJIEYET 3a COOOM CHUIKEHUE YaCTOThI
MIEPEMEHHOTO TOKa.

MakcuMalibHasi pacyeTHasl Harpy3ka paBHa:

P —_ Pma}{knm (1)

maxpacd — k
CH

rne P,.x — oOmas wMakcumaibHas Harpy3ka OTBETCTBEHHBIX IOTpeOHTeNei
(37IEKTPONIPUEMHHUKOB), KBT; Ky or - K03(DDUIIUEHT, YyUUTHIBAIOIIHIA TOTEPH MOIIIHOCTH
B ceTax Ky, = 1,05); K — K0 (dUIMEHT, YYUTHIBAOIINN HArpy3Ky COOCTBEHHBIX
uyxk1a (K., = 0,95 - 0,97).

MOIIHOCTh Ha 3aKUMaxX T€HEPATOPOB:

P3 :ﬁpm.rlet'nnep‘ (2)

1=1

rae N - 4ucio arperatoB craHuuu; P, - 3¢d@dexTuBHas MOLIHOCTH AM3ENS IO
nacnopty, kKBT; ne. - KIIZ reneparopa; N pnep: ~ KIIJ mepenaun (mpu peMeHHOM

nepenaye).
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MomHOCTh Ha 3a)KMMax TeHEPaTOpPOB JOKHA OBITH OOJBINE MaKCHUMAJIbHON
Harpy3KH.

[IpaBmia TeXHWYECKOM OKCIUTyaTallMd PEKOMEHAYIOT TMpU HENpPephIBHOMN
paboTe NU3ETBLHOTO JIBUTATEIISI CBBIIIE 24 4 CHUKATh HAarpy3Ky ISl YETHIPEXTAaKTHOTO
nsuratens 10 90%, a 175 IByXTaKTHOTO - 10 85%.

B cooTtBeTcTBUU C 3TUM MOITHOCTH HA 3aKUMaX I'cHCPaATOPA PABHA
Pa :Dﬂg'Pe'anH'nnep_ (3)

HpyruM, Oosnee OOOCHOBaHHBIM CHOCOOOM BBIOOpPa MOIIHOCTH PE3EpPBHBIX
AIIEKTPOCTAHUMK SBJISETCS COIMOCTABICHUE O0XHUAAEMOro yiepda OT MepepbIBOB
LHEHTPAIU30BAHHOIO 3JIEKTPOCHAOKEHHUSI C JIOMOJHUTEIbHBIMH 3aTpaTaMH Ha
pe3epBHble cTaHMU. OJHAKO, TAaKOW MOAXOJ K BBIOOPY €€ MOIIHOCTH IpH
WCIIOJIb30BAaHUU CPEIHMX 3HAYEHHM MCXOAHBIX JaHHBIX 10 KOJMYECTBY U
JUINTEIBHOCTU TIEPEPHIBOB, SBJSSICH IPOCTBIM, MOXKET NPUBECTU K OIIMOOYHBIM
pemieHusaM. Jleno B ToM, 4TO MOKa3aTean HaJeKHOCTU padOThl ceTeil, HEOOXOAUMBIX
JUIsl pacdera yuiepOa B 3aBUCMMOCTH OT MECTa pPAaCHOJIOKEHHUS CETed, YpOBHS
SKCIUTyaTalluM U Jpyrux (akTopoB, MOTYT KoJieOaThCsl B IIMPOKUX Mperernax.
Bonbmiol pazdopoc MoKeT ObITh M B 3HAUEHUSX YAENbHBIX ymepoo. Kpome Toro,
yiiepO 3aBUCUT HE TOJBKO OT YacTOThl M JJIMTEIBHOCTH OTKIIOYEHHH, HO M OT
MOMEHTA KaXJIOr0 OTKIIOYEHHs, T.€. COOTBETCTBEHHO OT 4YuClIa MW THIIA
TEXHOJIOTUYECKHUX MPOILIECCOB, KOTOpbIE COBIAAAIOT C nepepbIBOM
AIEKTPOCHAOKEHUS.

B cBsa3u ¢ atum B BUDCX nu MUUCII Obun pa3zpabortansl “Metoaunueckue
PEKOMEHJIallMU 1O BBIOOPY PE3EPBHBIX 3JIEKTPOCTAHIINMN KUBOTHOBOIUECKUX (PEPM U
KOMILJIEKCOB MOJIOYHOIO HAINpaBJIEHUsA , COIJaCHO KOTOPBIM, Hampumep, s
KOMILUIEKca 1o BbIpamuBanuio U oTkopmy KPC Ha 10tbIC. ronoB kommuectBo JIOC
JIOJDKHO OBITH JBAa ¢ HOMHUHAJIBHONW MOITHOCTHIO 10 200 kBT xaxnas [7].

B cooTBercTBUM C 3TOHM METOAWMKOW Uil BBIOOpAa MOIIMHOCTH CTaHIIMH
HEOOXOJMMO ONpPENeTuTh, KaKOW 30HE ONTUMAJIbHOCTH COOTBETCTBYIOT 3HAYEHUS
yiepba mpu OTCYTCTBHUHM PE3EPBHOrO MCTOYHUKA. [l 3TOro JocTtaToyHo rpy0o
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OTPENENUTh MHUHUMAJIBHO ¢ MaKCUMAJIbHO BO3MOXKHBIC €ro 3HA4YCHUS TMpU
OTCYTCTBUU PE3EPBUPOBAHUS, T.C. OICHHUTH IMPEACIbl HM3MEHEHHUS IOKaszaTelen
HA/ISKHOCTH M COOTBETCTBCHHO yIep0Oa Il KOHKPETHON CXEMBI 3JICKTPOCHAOKEHUS
paccMaTpUBaEMOTO TOTPeOUTENs. 3aTeM MO 3apaHee PACCUUTAHHBIM CIEIUATbHBIMH
npueMaMHd  TPENSIbHBIM  BEIWYMHAM  ymiep0Oa, TMpH  KOTOPhIX  Hamboliee
IeJIeCO00Pa3HO MPUMEHATh Ty WU JPYTYIO CTAHIMIO, HAXOIAT €€ ONTHMAIBbHYIO
MOTITHOCTbD ISl pACCMAaTPUBAEMOTO CITydasl.

B Hactosimiee BpeMs Ha pBIHKE HMEETCS OOJNBIION BBIOOP JAHM3EIBHBIX
MEKTPOCTAHIIUMA, YTO  TIO3BOJSET  MPCANPHUATHSAM  ONPEASIUThCA C  HX
NpUOOpPETEeHHUEM, B TOM YHCIE HWCXOAS U3 (UHAHCOBBIX BO3MOXKHOCTEH. Tak,
opranmuzanus «Kamasuepretuka» B r. HabGepexxubie UenHsl npesiaraetr au3einbHbIC
AIEKTPOCTAHIIMA Ha 0a3e pa3NMUYHBIX JBHUTATENIeH OTCUYECTBEHHOTO MPOM3BOJICTBA
(KAMA3, M3, TM3, MM3) u 3apy6exunoro npouspojctsa(IlVECO, VOLVO,
CUMMINS, MITSUBISHI, DOOSAN) wmomHocthto 0120 101800 kBt. [lns
cpaBHeHMs, aekTpocTaHiusa V-200S momHocthio 200kBT Ha 0a3e aBurarens
VOLVO crour 1,7 miiH. pyOneit, a aJeKTpocTaHus Takou »xe momuoctu K-200S Ha
0aze npurarenss KAMA3 — 1,19 miH. pyOnei.

3akiaouenue. KinumaTudyeckne HM3MEHEHMsI TIOCJIEIHUX JIET BO MHOTHUX
pervoHax IUIaHeThl, B TOM 4UCie U B Poccuu, mpUBOAAT K JUIUTEILHBIM HAPYIICHUSIM
AIIEKTPOCHA0KEHUS, YTO KpaifHE HETaTUBHO C OOJBIITUMU MOTEPSMHU CKa3bIBACTCS Ha
NOTPEOUTENSIX TIEPBOM W BTOPOM KATErOpUM KPYMHBIX IKMBOTHOBOIYECKHUX
KOMITJIEKCOB M MTHIICBOUECKHX (PaOpuK, rie KOHIIEHTpAIUs KUBOTHBIX W ITHIIBI B
MOMEIICHHUSIX OYCHBb BBICOKAs. (15 KapAMHAIBHOTO PEIIeHHS MPOoOIeMbl HAACKHOTO
AJIEKTPOCHAOKEHUSI JTUX ToTpeduTeneid B coorBercTBUM ¢ [IYD Tpebyercs
YKOMIUICKTOBAaTh HMX aBTOHOMHBIMH HWCTOYHMKaM{ mHTaHusa. Kpome Toro,
HEOOXOJMMO TPHHATH JIOMOJHUTEIbHBIE MEpPhl Ha CTAJWH TMPOCKTUPOBAHHUS U B
YCIIOBUSIX OKCIUTyaTalliy IO TIOBBIICHUIO HAJEKHOCTH DJIEKTPOCHAOKEHUS ITUX
MOTpeOUTENEe 3a CYET WCIOJB30BaHMS COBPEMEHHBIX TIPOBOJOB, KaOenen

MOBBIINICHHON MPOYHOCTH M TPOBOJHUMOCTH, COBPEMEHHBIX TpaHC(HOPMATOPOB M
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KOMMYTAllMOHHOW amnmapaTypbl B3aMEH M3HOLICHHBIX CeTell u 000pyIdOoBaHMS,

YpOBEHb KOTOPBIX B Poccum nocturaet noutu 70%.
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IMPROVE POWER SUPPLY RELIABILITY OF LIVESTOCK COMPLEXES
AND POULTRY FACTORIES TO MEET MODERN CONDITIONS

Abstract. Uninterrupted power supply of industrial complex of livestock and large
poultry farms, especially consumers of first and second category, is one of the main
factors of a healthy animal husbandry and poultry, productivity, income producing
businesses. Climatic changes in recent years in many parts of the world, including in
Russia, leading to prolonged power disturbances cities, towns, industrial and
agricultural enterprises, especially in the autumn and winter periods. It is also
extremely negative with heavy losses affecting the consumers of first and second
category of large livestock complexes and poultry factories, where the concentration
of animals and birds on the premises is very high. Existing for many years design
solutions for backup power systems for these consumers are insufficient. To ensure
reliable power supply in accordance with the EMP is required to equip their
additional independent power sources. Given the state of the electric grid in Russia,
it is necessary already at the design stage and in operation to take measures to
improve the reliability of power supply of livestock of industrial complex and poultry
farms through the use of modern wires and cables increased strength and
conductivity, modern transformers and switchgear to replace worn-out networks and
equipment whose level in Russia reaches almost 70%.

Keywords: reliability of electricity supply, cattle-breeding complex, poultry, climatic
changes, redundancy, self-contained power supply, diesel power
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IKOHOMMUKA, YITPABJIEHUE U ®PUHAHCBHI B YCJIOBUAX
NHHOBAILIMOHHOI'O PA3ZBUTUA

Y JIK 338.45:69

Hemucamos P.C., kanouoam skoHomuueckux Hayk, ooyenm, Habepeoxcnouennunckuil
uncmumym OI'AOY BO «Kaszanckuii (Ilpusonscckuil) ghedepanbhwiii yHusepcumemy.
Xycaunoe B.I., xanouoam mexunuyeckux Hayk, ooyenm, Habepesxcnouennunckuil
uncmumym O®I'AOY BO «Kaszanckuii (Ilpusonscckuit) ghedepanbrwiii yHusepcumenty.

CTAHOBJIEHUE MHCTUTYTA YIIPABJIEHUA HEABXNUMOCTBIO
(HA ITPUMEPE PECITYBJIMKU TATAPCTAH)

Annomayus. PviHounas skomomuka co8pemennol Poccuu pacnpocmpanuna ceoé
8030elicmeue U Ha OMHOUEHUe K HEOBUNCUMOCMU-NOHAMUIO, 3AHUMAIOUWEM) OOHO U3
YEHMPATIbHLIX MeCm 8 JHCUu3HedesmelbHOCmU 00wWecmea. Ynpasnenue npoyeccamu,
CBA3AHHBLIMU C B030€lCMBUEM HA HeOBUNCUMOCHb, NPeOCmano CaMOCMOsmenbHOU
8emebi0 HAYKU YynpaesneHus. MHozoniano6ocms, 0mHoCUmMeNbHAs HOBU3HA NPOYeccd
YNPAsieHUus HeOBUNCUMOCHIbIO, NOMPEeOHOCMb 6 MeXaHuzme e€ NpaKmuieckozo
npUMeHeHus,  00YClo8UNU  HEOOXOOUMOCHMb  HAMUYUSL — COOMBEMCMBYIOUeco
UHCIMUMYMA-KOMNIIEKCa Mep U Cpeocme 8030eucmeus Ha npeomem YnpasieHus
HeosudIcuMocmolo. B Oonbuiom nepeune 3a0au, CEA3AHHLIX CO CMAHOGNEHUEM
UHCIMUMYMA YNPpAasieHus HeO8UNCUMOCTbIO, A8MOPbl NYOIUKAYUU 8bLOETISION B0NPOC
HO020MOBKU COOMBEMCMBYIOWUX CNeYUalIucmos, npeodCcCmasisaom c80é yuacmue 8
€20 peuleHulu.

Kniouegvie  cnosa: PvbiHOK, HeOBUIICUMOCMb, — YNpagleHue, 3AaKOH,  3a0ayl,
cmauoéieHue, UHCMUMmMym, peuieHue, pPecuoH.

CMeHa OOIIECTBEHHO-TIOJIUTUYECKOTO YCTPONCTBA CTpaHbl, MPOMCIIEAIIAs B
90-¢ TOmBI TpONUIOrO BeEKa, OOYyCIOBWIA TOsBICHHE B Poccum HOBOW BETBH
HAI[MOHAJbHOW SKOHOMHKHU-PbIHKA HEABM)KMMOCTH. BbUTIO Obl HEBEpPHBIM CUHUTAThH
NOSIBJIEHUE HTOTO pbIHKA HEOXUIAHHBIM. VCTOpHsS CBUAETENBCTBYET, YTO Ha
NPOTSKEHUU JIBYX CToJIeTUH (c MOMeHTa Bbixoja ykasza Ilerpa | ot 23 mapra 1714
roga «O Mopsiake HaclelIOBaHHS B JIBM)KMMBIX M HEABUKMUMBIX MMYIIECTBAX)» [0
Havana IlepBoii MupoBoit BoiHbI B 1914 roay) Obuta cpopMupoBaHa U TOCTATOYHO
YCTOMYMBO (PYHKIIMOHMpPOBAJa CUCTEMA yNpaBJIeHUs] HeABKUMOCThIO. Emie B 1886
r. B MOCKBE HCIOJIB30BAIMCH KBAapTUPHBIE KapTbhl NPU CTATUCTHYECKOM

HWCCIEeNOBAaHUN KIWIbIX rmoMemieHuit, B 1895 r. B Kazanu Onuia BBengeHa B [A€iiCTBUE
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«MHCTpYKIIMST MJIsI OLICHKM HEABWKHMBIX HMMYILECTB», YTBEPKAEHHAsA [ 0poackoiu
IyMOH. JIOKYMEHTBI IO OIIEHKE OXOJHOCTH TI'OPOACKHMX HEIBHKMMBIX HMYILIECTB
JICUCTBOBAJIM B TaKWX ropojaax, kak PocroB Benukuii, Bnagumup, Kunemma u ap.,
JaXe B PEBOJIIOLNUOHHOM 1917 r. BpeMeHHOe NpPaBUTEIBCTBO MPHUHSIO
nocTtaHoBiieHne «0O0 yCTaHOBJICHHM TMPEACIIbHBIX II€H Ha KBApTUPBI U JpPYyTHE
noMmenieHus» [5].

Onnako mocne OkTs0peckoit peBomonuu 1917 roma cucrema OblLia
pa3pymeHa. Bo BBeaenHoM B AeiictBue ¢ | sHBaps 1925 roxa rpaxk1aHcKOM KoJeKce
PCOCP nonsiTHE «HEABMKHMOCTBY» OTCYTCTBOBajO. B coBpemenHon Poccum
MOHATUE HEABMKUMOCTH NMOsBWIOCH B 1994 romy. Hauanack pa3zpaboTka cUCTEMBI
TOCY/IapCTBEHHOTO MOJIX0/1a K YIIPABJICHHUIO HEIBUKUMOCTHIO [1].

JlaquM  ompefeneHue  KIKYEBBIM  TEPMHHAM MPEIMETa PACCMOTPEHUS
nyONMuKalue:  Heogudxcumoe umMyujecmeo — 3TO 3€MENIbHbIE YYaCTKH, 3AaHHs,
COOpYKEHUsA, INOMEIIeHUsA. HenBUKUMOCTh — OJHA W3 LEHTPAJIbHBIX KaTErOpUM
rpakJIaHCKOTO TMpaBa, XO3SUCTBEHHOro o0OopoTa, pbiHKa. IOpuctel nparoT ei
CIIEAYIOIIEE OIPENEICHUE: «HEABUKUMOCTb — IOHATHE 3aKOHOJATEIBHOE, 3aKOHOM
POXKIEHHOE, UM K€ HU3MEHIEMOEY.

Vnpasnenue  nedsusxcumocmvro  TOApasyMeBaeT  KOMILUIEKC Mep IO
BO3JElCTBUI0O Ha €€ cocrossHue. OCHOBHBIE W3 HHUX. UHBECMUYUOHHDbIE,
cmpoumenvHble, PUITMEPCKUe, 3an02068vie, 0OMeHHble, Odosepumenvhvie [1]. B
IPAKTUYECKOM IUIaHE YIIpaBJICHHUE HEABMKUMOCTBIO MPEACTABISAET cOO0 KOMILIEKC
omeparuil Mo SKCIUTyaTalluu 3JaHUN U COOpYKeHHH (ToAJep>KaHhe UX CEepBHUCA,
PYKOBOJICTBO OOCITYKMBAIOILIUM MEPCOHATIOM, CO3[JaHME YCIOBHA JIJIsl MTOJIb30BaTENEH
— apeHIaTOPOB, ONPEIEIECHUE YCIOBUI CAAYH IUIOIIAAEH B apeHAy U APYToe).

VYrpaBiieHHME HEOBUKUMOCTBIO, C TEOPETUUYECKOM TOYKM 3pPEHMS, SBISIETCS
YaCTHBIM CJIy4aeM YIIPaBJICHUS, Kak LEJICHAIPABICHHOIO0,  KOMIUIEKCHOIO |
CHUCTEMHOTO BO3JIECHCTBUSI Ha OO0BEKT ympaBieHHs. OHO MOJYMHSAETCA OOIIKUM
3aKOHAaM YITPaBIIEHYECKOU NESITENbHOCTH.

Co3aaHne CHCTEMBI YITPAaBIICHHUS HEABMIKUMOCTBIO Tpemnonaraet [4]:
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-aKTUBHOE BOBJICYCHHE B XO3SHCTBEHHBIH OOOPOT HEABMKMMOIO MMYIIECTBA BCEX
dbopM COOCTBEHHOCTH;

- 3aIlIATY MPAaB U UHTEPECOB YYACTHUKOB PbIHKA HEJBMKMMOCTH ITyTEM MPOBEICHUS
€IMHON TOCYJapCTBEHHOW TMONUTUKH B o0xactd (HOpMUPOBaHHUS OOBEKTOB
HEJIBOKMMOCTH, MX Y4€Ta, OLUECHKM M PETHCTPALMHU IpPaB, a TaKXKE KOHTPOJISA 3a
NEeSATEIbHOCTBIO  CTPYKTYp,  Npo(decCHOHAIbHO  paboTalIUX  HAa  PBIHKE
HEJIBU>KUMOCTH;

- o0eclieyeHUE pealbHBIX U CTA0WIBHBIX IMOCTYIJIEHUH IJIaTeXEeHd  OT
HEJIBIDKMMOCTH B COOTBETCTBYIOIIME OMOJKEThl ( HAJIOTOBBIX W HEHAJIOTOBBIX
JI0XOJIOB);

- TOBBIIICHUE HWHBECTUIIMOHHOW MPHUBIEKATEIHHOCTH OOBEKTOB HEJIBUKUMOCTH,
3€MEIBHBIX YYaCTKOB, HMYIIIECTBEHHBIX KOMILIEKCOB.

T'ocyoapcmeo kak Kiouegol YUACMHUK NpoYyecca YNpasieHus HeO8UNCUMOCMBIO.
Ha coBpemeHHOM »3Tare pa3BUTHA pbIHKA HEABMKUMOCTH TOCYAapCTBO, B
cucteMe (YHKIIMOHHPOBAHHMSI PhIHKA , UTPACT JIBE OCHOBHBIC poiu [7]:

- poJIb yyacmHuka PHIHKA — KpYIHEWIIero CcoOCTBEHHHWKA U MPOJaBIA
HEJBMKUMOCTH. B 3a71aun coOCTBEHHMKa BXOJUT Iepeaadya 3eMeIbHbIX YYaCTKOB U
HEJIBIDKUMOCTM B apeHAy U JOBEpPUTEIIbHOE YIPAaBICHUE, MpPUBATU3ALUS
rocyAapcTBeHHBIX YHUTAPHBIX nipeanpusituil (I'YII) u peanuzanus rocyapcTBEHHBIX
O0OBEKTOB HEJBWKUMOCTHU U 3€MJIM, YIPABICHHE HEJBHKUMOCTBIO, HaXOAdIIencs Ha
BpeMeHHbIX npasax y ['YII u yupexnenuii;

-pob pe2ynsimopa PhIHKA, OTBEYAOUIETO 3a CO3/IaHHUE CIPABEIJIMBBIX NMPABWII JJIS
BCEX YYaCTHUKOB pBIHKA M O0ECHEYMBAIOLIErO0 UX CcOoONoeHue. JTa polib
MPEAINOJIaraer:

- CO3JaHM€ HOPMAaTUBHOW W TMPaBOBOM 0a3bl B 00JacCTH HEJIBUXUMOCTH,
pETIaMEeHTHPYIOIICH KOHKPETHBIE MEXaHU3MBI PaOOTHI;

- Pa3BUTHE CUCTEMbI y4Y€Ta HEJBMXKUMOCTH W PETUCTpallMU MpPaB HA HEIABUKUMOE

HMYIICCTBO M CACJIOK C HUM IJIA UCIIOJIb30BaAHUA BCCMH YHACTHUKAMM PbIHKA,
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- peryaupoBaHHE JIEATeIbHOCTH TNPO(EeCCHOHATBHBIX yYAaCTHUKOB  pHIHKA
HEJIBMOKMMOCTH: OLICHOYHBIX, PUDJITEPCKUX U CEPBEUHMHIOBBIX CTPYKTYpP, UITOTECUHBIX
U 3eMeJIbHbIX 0aHKOB, TOBAPHUIIIECTB COOCTBEHHUKA U T.]I.

B mocnemnue roapl, Mo Mepe NpHUBATHU3AMHA BCE OONBIIETO KOJUYECTBA
O0OBEKTOB HEABIXXKMUMOCTU (MEPBYIO OYEpellb MNPEANPHUATHH, KaK HMYIIECTBEHHBIX
KOMILJIEKCOB), M pa3BUTUS pPbIHKA HEJIBWKHUMOCTH, pOJIb TOCYJapCTBa, Kak
pEryJasaTopa pbIHKA HEJIBUKUMOCTH, MOBBIIIACTCSI.

CmanosneHue uncmumyma yyema Heosudcumocmu 6 Pecnyonuxe Tamapcman.

B mnacrosimiee Bpemss B PecnyOnuke TaTtapctaH y4yeT HEIBHKHMOCTHU
OCYILIECTBIISIET PSAJ MUHHCTEPCTB, BEIOMCTB, a TakKXe CIEHUATU3UPOBAHHBIX
opranu3anuii. HakorieH 3HauuTenbHbI 00beM wuHGoOpmaruu. B 0aze maHHBIX
["'ocynapCTBEHHOTO 3€MENIbHOTO KaJacTpa, B OpraHax TeXHUYECKOW MHBEHTapHU3alUU
pacrnioyiaraeTcsi MH(pOpMalUsg O TEXHUYECKMX M CTOMMOCTHBIX XapaKTEPHUCTHKAX
3IaHUN ¥ COOPY>KEHUM, MPEUMYIIECTBEHHO KWIoro ¢poHaa. B riaBHOM ymnpaBiieHUU
denepaibHOM perucTpamoHHo ciyx0nl o Pecnybnuke Tarapctan - cBeneHuUs o
MpaBax Ha HEABWKUMOCTb U CHEIKax ¢ Hew. B EnquHOM rocynapcTBeHHOM peecTpe
npaB, MUHUCTEPCTBE 3€MEJbHBIX W HMYIIECTBEHHBIX OTHOIICHUN PecmyOnuku

TaTtapcTan — cBeJileHUsI O TOCYIapCTBEHHON HEJABMKUMOCTH U €€ OajaHcoiepKaTenei

B cootBerctBuu ¢ mpukazom denepanbHON CyKObI 3eMENBHOTO KaaacTpa
Poccuu ot 04.06.2001 r. Ne I1/107, ¢ 1 aBrycra 2001 r. B Pecniybnuke TaTtapcran
cozmaHo DenepanbHOE TOCYTAPCTBEHHOE YUYPEKACHUE «3eMellbHas KaaacTpoBas
nanara» 1o Pecnyonuke Tarapcran [8].

[Tpukazom Pocpeectpa ot 31.05.2011 r. Ne I1/200 «O06 yTBEep)ACHUN YCTaBOB
(denepanbHBIX OFODKETHBIX yupexaeHui “Kamactposas nanartay [9] @enepaibHoe
rOCyJIapCTBCHHOE YUpeXkIeHHe «3eMelibHas KaJacTpoBas majatay 1o PecmyOimke
Tarapcran Obuto meperMeHoBaHO B DenepanbHOe OIOHKETHOE YUPESKICHHE
«KamactpoBas manara» no PecrnyOmuke Tartapcran. YcTaB ydypexaeHUs B HOBOU

pEeaKIKU 3apErUCTPUPOBAH B ycTaHOBIIEHHOM nopsjke 11 uronst 2011 roga.
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B cootBercTBuuM ¢ npukazom MunskoHompasButus Poccum ot 13.09.2011 r.
Ned73 «O peopranmszarnuu (enepanbHBIX OIOKETHBIX yupexacHui «KamacTpoas
wiatay 1mo cyobekram Poccuiickoii ®enepamuny [10] ¢ 25 suBaps 2012 r. ®BY
«KanmactpoBas manmata» mo PecnyOnuke Tarapcran peopraHuzoBaHo B ¢opme
npucoeaunenns kK PI'BY «DOKII Pocpeectpar» [10].

B cBsi3u ¢ 3TUM MOJIHOMOYMSI OpraHa KaJacTpOBOIO y4eTa, C YKa3aHHOM JIaThl,
B PecniyOnuke Tarapcran ocymiectsisier Gpuiauan OeaepaibHOTO TOCYJaPCTBEHHOTO
OromkeTHoro yupexaeHusi «®DenepanbHas KajmactpoBas mnanata DenepanbHoU
CILy’KOBbI TOCY/TapCTBEHHON PETrUCTPALMH, KaJacTpa U KapTorpapuu» mno PecnyOnuke
Tartapcran. [/lanee, mo TekcTy, OHO OyAeT UMEHOBAThCA «YupexaeHue». OCHOBHOU
€ro 3aJavyeil SBJISIETCS BEAEHUE rOCYJIapCTBEHHOTO KaJacTpa ydyeTa HEABUKUMOCTH
Ha Tepputopun Pecyonuku TaTapcTaH.

Lenvio Oesmenvnocmu YdpexneHus siBiseTcs cojerctBue Pocpeectpy B
peanu3aldd €ro MoJIHOMOuYWi B cdepe rocydapCTBEHHOM pPErucTpalvy MpaB Ha
HEJIBH)KMMOE MMYIIECTBO M CIEJIOK C HUM, TOCYAAapPCTBEHHOIO0 KaJacTPOBOTO ydeTa
O0OBEKTOB HEABMW)XHUMOCTHU, TOCYJAPCTBEHHOTO TEXHUYECKOTO Yy4eTa OOBEKTOB
KallUTAIBHOTO CTPOUTENBCTBA M TOCYJAPCTBEHHOW KaJacTPOBOM OILIEHKU B
COOTBETCTBHHM C 3aKOHOJATEILCTBOM Poccuiickoit @enepanni.

N3n0xeHHOE OnpenesieT CIeAYOINE BUIbI AECSITEIbHOCTH Y UPEKACHUS:

- TOCYJApCTBEHHBIM  KaJaCTPOBBIM  yde€T HEJABIKUMOIO HUMYIIECTBAa U
JTOKYMEHTHUPOBAHUE 3TOUN NPOLEIYPHI;

- TOPEOOCTaBJICHUE CBEICHUM, BHOCHUMBIX B TOCYJapCTBEHHBIA  KaJaacTp
HEJIBXKUMOCTH;

- o0ecrieueHNEe BEACHUS TOCYJapCTBEHHOTO TEXHMUYECKOTO YyyeTa OOBEKTOB
KallUTAILHOTO CTPOUTENILCTBA;

- o0ecrmedyeHWe  TPEAOCTABICHUS  CBEACHUM, BHECCHHBIX B EjuHBIN
rOCyapCTBEHHBIN PEECTP 0OBEKTOB KAMUTAIBLHOTO CTPOUTEIHCTBRA,;

- ONpeAesieHHE  KaJdaCTPOBOM  CTOMMOCTH  BHOBb  YUTCHHBIX  OOBEKTOB
HEJIBU>)KMMOCTH, B OTHOLICHHWM KOTOPBIX MPOMU30IUIO HM3MEHEHUE HX

KOJIMYECTBEHHBIX U (MJIM) KAYECTBEHHbBIX XapaKTEPUCTHK;
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- OpPUEM JIOKYMEHTOB ISl MPOBEICHUS TOCYHAPCTBEHHOW PETMCTPALMU MPAB Ha
HEJIBUKAMOE MMYIIECTBO U CIEJIIOK C HUM M BbIIA4y JOKYMEHTOB IO PE3yJbTaTaM
WCIIOJIHEHUS YKA3aHHOW TOCYJApCTBEHHOW YCIIYTM, BKIIIOYash BEJCHHUE KHUI ydeTa
JIOKYMEHTOB;

- IpUEM JOKYMEHTOB IJI MPEIOCTABICHUS CBEICHHH, coaepkamuxca B EquHom
roCyJJapCTBEHHOM pE€ecTpe NIpaB Ha HEABUKMMOE HMYIIECTBO M CIEIOK C HHM.
Bpigauy AOKYMEHTOB MO pe3yJibTaTaM HCIOJHEHUS YKAa3aHHOM TOCYyAapCTBEHHOMU
YCIIYTH, BKJIIOYas BEACHUE KHUT YYETa JOKYMEHTOB;

- PEIOCTABIICHUE CBEJICHUM, COIEpKAIIMXC B ENMHOM rocy1apCTBEHHOM pPEeCTpe
MPaB Ha HEIBUKUMOE UMYIIECTBO U CICIOK C HUM.

locynapctBennsiii  kagactp Henswxkumoctd (I'KH), kak omnpenensitonuit
AJIEMEHT CHUCTEMBI YNPaBJICHUSI €10, MPEACTaBIIET COOOU cucmemamuzupo8anHo
€600 c6edeHuti 00 y4€THOM, B COOTBETCTBUHU C 3aKOHOM, HEJBUKUMOM HMYIIIECTBE,
CBEJICHUH O MpOoXOoxxAeHWHU [ ocynapcTBeHHOM rpaHullbl Poccurickon denepanuu, o
rpaHuIax Mexnay cyobektam Poccuiickoit @enepanuu, TpaHULAaXx MYHHUIMIAIbHBIX
oOpa30oBaHUii, TPAHHIIAX HACEJEHHBIX MYHKTOB, O TEPPUTOPUATILHBIX 30HAX U 30HAX C
OCOOBIMU YCIIOBHSIMUA HCIIOJIB30BaHUS TEPPUTOPUN, a TakKe HWHBIX CBEICHUMH,
npeaycMOTpeHHbIX 3akoHOM (cT.1 denepanbHoro 3axkoHa oT 24.07.2007 Ne221-P3
«O TOCYIapCTBEHHOM KaJIaCTPe HEBUKHUMOCTI).

Kaxnaplii 00BEKT HEIBMKMUMOCTH , CBEIECHHS O KoTopoMm BHeceHbl B ['KH,
MMEET HEMOBTOPSIOIIMKCI BO BpeMeHM U Ha Teppuropun Poccuiickon denepanuun
rOCyJapCTBEHHBIM YYETHBIA HOMEP — KaJaCTPOBBIN HOMED..

KanactpoBeie HOMepa NpHCBaUBAIOTCS OOBEKTaM HEABMKUMOCTH OpPraHOM
KaJaCTPOBOIO y4era.

ITpu BHecennn B ['KH kagacTpoBbIX CBEIEHMN OpraHOM KaJaaCTPOBOIO y4deTa
BBITIOJIHSIFOTCS CIICIYIOIIUE ONEPaLIVU:

-BHECEHHUE CBEJICHUI O paHee YUYTEHHBIX 00BEKTaX HEJIBIKUMOCTH;

-MIOCTaHOBKA Ha TOCYAapCTBEHHBIN KaJaCTPOBBIM yueT 00beKTa HEIBUAKUMOCTH;

-y4eT U3MEHEHUsI OOBEKTa HEIBIKMMOCTH (B T.4. yd4eT 4YacTh OOBEKTa

HEJBUKUMOCTH U YUeT ajpeca MpaBooOaaaTesis 00beKTa HEABUKMUMOCTH);
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-CHSITHE C TOCYJaPCTBEHHOT'O KaJaCTPOBOIO y4eTa 00bEKTa HEABUKUMOCTH;
-BHECEHME  KaJaCTPOBBIX CBEIECHHW B  COOTBETCTBUM C  JIOKYMEHTaMH,
NOCTYMAIOIUMH B OpraH KaJacTpOBOTO ydeTa B TMOpsAKe HWHOOPMAIMOHHOTO
B3aHMO/ICHCTBHUS,

-MCTPABIICHUE TEXHUYECKUX U KaJaCTPOBBIX OMIMOOK B KaAACTPOBBIX CBEICHUSIX.

CrpyktrypHOE mnocTpoeHuEe ['0CymapCTBEHHOrO KanacTpa HEABUKUMOCTH, Kak
YIPaBISIOLIETO  Oprasa, (GopMHpyEeTCS  COOTBETCTBEHHO  COJIEPKAHUIO
(GYHKIMOHATBHBIX 33]1a4, CTOSIIUX Mepe]] YUpexJACHUEM, a TAKKE MEP BBITEKAIOIINX
13 MOBBIIIEHHOW COLMAIbHO — OOIIECTBEHHOW 3HAYMMOCTH 3TOM OpraHu3aIuu.
Pestome

dopMUpOBaHUE WHCTUTYTAa VYIOPABJICHHUS HEABWKUMOCThIO B Pecrmybiuke
Tartapcran, kak peruone Poccuiickoit denepanun, 00yCIOBIUBAET HEOOXOAUMOCTh
perieHusi  OOJBIIOr0 YMCIa OPraHU3AIMOHHBIX, TEOPETHUECKUX, TEXHUYECKUX U
Jpyroro poja 3agad. He yriyOsisick B MHOTOIUIAHOBYIO UX MPOOJIEMATUKY, aBTOpaM
nyOJMUKalMKU MPEICTaBISETCS ONpPABJAAHHBIM 00OCOOJICHHOE BBIACIIEHHE BOIPOCA
NOJIFOTOBKM  CIIEHUANIUCTOB 3TOW ceprl  nesrenbHocTH. [lo  uHOpM™maryu
Muno6pnayku P® B 69 By3ax cTpansl Takas pabotra Benércs. KoopauHupyomyo
pOJb M TMOMOILb By3aM B pEIIEHUH YYEOHO-METOJMYECKHMX BOIPOCOB PpPELICHHS
MPEJICTABICHHON 3a/1a4M OKa3bIBA€T MOCKOBCKUI IOCYJAaPCTBEHHBIA CTPOUTEIBHBIN
yauBepcuter (MI'CY), HayuyHblii pyKOBOAMTENb HAMNpaBlI€HUS — JOKTOP
TEXHUYECKUX HaykK, nmpodeccop ['padossrii IL.T.

B mnacrosimee Bpems naBa By3a PecnyOmuku Tarapcran — Kazanckuid
rOCYJapCTBEHHBIM  cTpouTenbHbI  yHuUBepcuTeT u  Kazanckuii(IloBosmkckuit)
roCy1apCTBEHHBIN YHUBEPCUTET (HabepexuoueTHUHCKHIA WHCTUTYT)
aKKpeIMTOBAaHbl HAa MpPEIMET MOJHOMOYHOCTH MOJATOTOBKH CHEIUATMCTOB MPOQUIIs
«IJKCcnepTu3a U yrpaBJIeHHE HEABUKUMOCTbIO». [Ipoliecc cTaHOBIEHUSA U Pa3BUTHUS
MHCTUTYTA YIIPABICHUS HEABUKUMOCTBIO B PETHOHE ITPOJOJIKAETCHL.
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THE ESTABLISHMENT OF THE INSTITUTE OF REAL ESTATE

MANAGEMENT (ON THE EXAMPLE REPUBLIC JF TATARSTAN)

Abstract. Market economy of modern Russia extended its influence on the attitude
towards real estate, a notion that occupies a Central place in the life of society.
Management of processes associated with exposure to property, appeared as an
independent branch of management science. Diversity, the relative novelty of the
process of real estate management, the need for the mechanism of its practical
application, has led to the need for an appropriate Institute measures and means of
influence on the subject of property management. In a large list of tasks associated
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with the establishment of the Institute of real estate management, the authors
highlight the issue of training of professionals, present their part in its decision.
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solution, region.
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NMHBECTULMOHHAA ITPUPOJJOOXPAHHAS ITIOJINTUKA 1
OKOJIO'MYECKUE NTHHOBAIIMN KAK OCHOBA ITEPEXOJIA
K YCTONYMBOMY PA3BUTHUIO

Annomayus. B cmamve ananuzupyemcsa uneecmuyuonnas noaumuxa Poccuu 6
npUpooooXpannol cgepe. Asmop axyenHmupyem GHUMAHUE HA IKOJIO2UHECKUX
UHHOBAYUAX U UX POAU 8 00Weli npupoOoOXpaHHou noaumuxke cmpanul. [lpueoosmes
omaudumenbHvle NPUHAKU IKOJI02UYECKUX UHHOBAYULL.

Knwouesvie cnosa: umsecmuyuu, ycmouuugoe paszsumue; HPUPOOOOXPAHHbBIE
3ampamsl, IKOJI02UYeCKUue UHHOBAYUU.

AHanmu3 COIMaIbHO-YKOHOMUYECKOTO pa3BUTHS 0OIEcTBa 3a TOCIETHUE
JECATUIICTUS TTOKA3bIBAET, YTO PA3BUTHE IKOHOMHKHU MPOUCXOJUT OYEHBb OBICTPHIMU
TeMrnaMyd. OTO TMPUBOJUT K UCTOIICHUIO MPHUPOJHBIX PECypCcoB, Jerpaaaruu
€CTECTBEHHBIX JKOCHUCTEM, MCUYE3HOBEHHUIO OTIEIbHBIX BHUJIOB (Jopbl U (dayHbl U
HKOJIOTMYECKUM KpuzucaM. JlesTenbHOCTh JIIOJeH OKas3blBaeT Bce OoJbliiee
BO3JICIICTBUE Ha OKpPYXaloIIyl0 cpeay, U Ouocdhepa Oojee HE B COCTOSHUU
obecrieunTh HEOrpaHWYEHHBIC TOTpeOHOCTH ofmecTBa. Ha ompeneneHHOM 3Tare
pPa3BUTHUSI MHUPOBOE COOOIIECTBO OCO3HAJIO, YTO YCTPAHEHUE CJIOKUBIIUXCS
MPOTHBOPEUUMA MEKITY OOIIECTBOM U MPUPOJON BOZMOKHO TOJTBKO B paMKaX TaKOTO
COI[MAJIBHO-2KOHOMHUYECKOTO Pa3BUTHUSA, KOTOPOE HE MPUBOAUT K Pa3pyLICHUIO
OKpY>KarolleHn dyenoBeka cpeanl. [10sBUIICS TEPMUH «yCTOMYUBOE PA3BUTHUEY.

«YCTOMYMBOE Pa3BUTHE - 3TO MOJIENIb COINUAIBHO-3KOHOMUYECKOW JKU3HU

oOl1lecTBa, MPHU pearu3alliid KOTOPOU YJIOBJIETBOPEHHE KU3HEHHBIX MOTPEOHOCTEH
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HBIHEIITHETO TIOKOJICHUS JIIOJeH JOCTHTaeTcs Oe3 JIMIIEHUS TaKOW BO3MOXKHOCTHU
Oynymux mokojeHuil. OOecnieueHne yCTOWYHMBOTO Pa3BUTHSA TpeOyeT HE MPOCTO
WHBECTULIUNA B SKOJIOTHMIO WJIM KAKHUX-TO HOBBIX TEXHOJIOTHMH, HO MPEXKIE BCErO
COIMAJIBHBIX HOBAIMM, CMCHBI MPUOPUTETOB M IEJICH Pa3BUTHS ITUBMIIH3AIUN» [1].
BnepBbie cBsi3b  Mexay MpoOjeMaMu OKpY)Karolledl cpeabl W COIUaIbHO-
HPKOHOMHYECKMM pPa3BUTHEM Ha MEXKIyHApOJHOM YpOBHE ObUIa O3ByuY€Ha B
Jexnaparuu nepBoit Koradepermuun OOH mo okpyxatomeii cpeae (Ctokromasm, 1972
r.). Cam TepMHH «yCTOMUMBOE pa3BUTHE» BBeleH B Jnokiaae «Hamie o6miee
Oynymiee», mpenacraBieHHoM B 1987 1. Bcemupnoit xomuccueit OOH 1o
OKpY’KaloIllel cpelie M Pa3sBUTHIO IMOJ pyKoBojcTBoM ['py Xapnem bpyntmann [2,
c.10].

Jns Poccum mpobGiema BOCCTAaHOBJICHHSI MNOTEHLMANA TPUPOJHON Cpenbl
okaszanmach HaubOoisiee akTyainbHa. B Teuenme XX Beka HKOHOMHKA CTpaHbl
pa3BUBaJach MO IKCTEHCHBHOMY THUITY 3KOHOMHMYECKOTO POCTa, Oblia CTPYKTYPHO
ne(opMUPOBAHHOM M OCHOBBIBAJaCh Ha YPE3MEPHOM HSKCIUTyaTalldd MNPUPOIHBIX
pecypcoB 0e3 yudera 3KOJIOTMUECKHX OTrpaHWYeHHM. 3HaUWTEIbHAs 4acTh OCHOBHBIX
MPOU3BOJICTBEHHBIX (DOHIOB MPOMBIIUICHHBIX MPEANPUATANA W3HOIICHA, MOPAILHO
ycTapena M HE paccudTaHa Ha CHIKEHHE BO3POCIIEH HArpy3ku Ha MPUPOIHYIO
cpeny. [lo mannbpiM PoccTtaTa mokaszaTenb CTENEHM W3HOCA OCHOBHBIX (DOHIOB 3a
nepuon  2008-2014 1. yBenwmumics ¢ 453% gmo 49,4%, T.e. HaIUIO
MPOTPECCUPYIOMINM U3HOC OCHOBHBIX (hoHIOB [3]. s pa3pemieHuss CIOKHUBIITUXCS
npoOJieM HEeoOXOoMMa peanu3aius €IMHOW TOCYJapCTBEHHOW MOJIUTUKH B 00JIaCTH
skojoru. B 1996 roma Owuta npunsta Kouuenmus mnepexoma Poccuiickoit
denepanii K yCTOMYMBOMY  Pa3BUTHIO, COTJACHO KOTOPOM HEOOXOIUMO
«ocymecTButh B Poccuiickon @Denepauuu  MOCIEIOBATEIbHBIA  MEPEXOH K
YCTOMYMBOMY  pa3BUTHIO, oOecTmeunBalomuii  cOaJTaHCUPOBAHHOE  PEICHUE
COIMATPHO-DKOHOMUYECKHX 3a7ad W TMpoOJieM COXpaHEHHs] OJIarompusiTHON
OKpyXarollel cpeapl W OPUPOJHO-PECYpCHOTO  TMOTEHIMajga B IEJsX
YIOBJIETBOPEHUs] MOTPEOHOCTEH HBIHEIIHETO0 M OYIyIIUX TMOKOJEHUN JIIOAeH».

KOHHCHHI/IH nmpearojiaracTt «IIOCTCIICHHOC BOCCTAHOBJICHUEC €CTCCTBCHHBIX
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9KOCUCTEM JI0 YPOBHS, TapaHTUPYIOMIETO CTAOMILHOCTh OKPY’KAIOIIeH cpenbl» [4,
m.1].

OCHOBHBIE JOKYMEHTBHI, B KOTOPBIX 3aJIO)K€HbI OCHOBBI T'OCYAapCTBEHHOM
MOJINTUKH B O0JIACTH OXPAaHbI OKPYKAIOIIEH CPEbI:

- KoHctutynus poccuiickoit denepannu;

- Konneniusa nepexoaa Poccuiickoit denepannu K yCTOWUUBOMY Pa3BUTHIO;

- OCHOBBI TOCYTApPCTBEHHOW TMOJIUTHKUA B 00JIACTA DKOJIOTHUYECKOTO Pa3BUTHS
Poccuiickoit @enepanuu Ha nepuoa a0 2030 roxa [5];

- Jxonoruueckas qokrpuHa Poccuiickoint @enepanuu [6];

- ®enepanbHblil 3aK0H «O0 OXpaHe OKPYKAIOILIEH CpeIbly;

- KoHuenuuss AOATOCPOYHOTO  COLMAIBHO-3KOHOMUYECKOTO  Pa3BUTHUSA
Poccutickon ®@enepamnuu Ha nepuon a0 2020 roqa [7].

Okonoruyeckass AoktpuHa Poccuiickoit @enepanuu, npundras B 2002 rony,
OMpENIENIAET COXPAaHEHUE MPUPOABl U YIYUILICHHE OKPYXAIOWIEH Cpelbl B KayecTBE
MIPUOPUTETHBIX HAMPABJICHUHN AEATEILHOCTH TocyaapcTBa u oobmiectsa. «lIpupoanas
cpella JI0JbKHA OBITh BKIIIOYEHA B CUCTEMY COIMATBHO-DKOHOMUYECKUX OTHOIICHUN
KaK [ICHHEWIIMHA KOMIIOHEHT HAlMOHAIIBHOTO JOCTOSIHUSA. {DOpMUpPOBAHUE U
peanuzaiusi  CTpaTerud  COLMAIbHO-DKOHOMUYECKOTO  pPa3BUTHS  CTpaHbl U
rocyJapCTBeHHAs! MOJUTHKAa B OOJACTH SKOJOTHUU JOJDKHBI OBITH B3aMMOYBSI3aHBI,
MOCKOJIbKY 37I0pOBbE, COLMAJIBHOE M JKOJOTUYECKOE OJIaromnojiyure HaceIeHUs
HaXOJATCS B HEpa3pbIBHOM eAuHCTBE» [6, 1m.1]. Cpeau HampaBieHUM mepexoja K
WHHOBAIMOHHOMY COLMAJIBHO OPUEHTUPOBAHHOMY THITY SKOHOMUYECKOTO Pa3BUTHUS,
o0o3HaueHHbIX KoHIenuen 10arocpoyHoro ConuuaibHO-3KOHOMUYECKOTO Pa3BUTHS
Poccuiickoit @enepanun Ha niepuor A0 2020 roga, Ha MIEPBOM MECTE CTOUT Pa3BUTHUE
YeJioBeuecKoro norenuuana Poccun. st peannszanuu nocTaBIeHHBIX 1enen «OyayT
JIOCTUTHYTHI CJICIYIOIINE PE3YJIbTAThI:... YIYUIlICHHE KaueCTBA OKPYKAIOIIEH Cpebl
Y DKOJIOTUYECKUX YCJIOBHM KU3HH YEJIOBEKA...». LleneBbiMu OpueHTHpamMu B TaHHOU
00JIacTH Ha3BaHLI O0ECIIEYECHUE DKOJIOTHUYECKON O€30IMaCHOCTH W CHIDKEHHUE JOJIH
HAceJIeHUs, TPOXKHUBAIOIMIETO B MeECTaX C HEOJArompusTHOM 93KOJIOTHYECKOU

ob6ctanoBkol ¢ 43 nporientoB B 2007 roay 1o 14 nponentos B 2020 roay [7, m.3].
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B 2011 romy VYkazom IIpesunenta Poccuiickoii ®Deneparuu cpeau
MPUOPUTETHBIX HAIMPABICHUM pa3BUTUSI HAYKH, TEXHOJOTUW U TEXHHUKUA OBLIO
YTBEPXKJEHO palmoHaIbHOE Ipupoionoib3oBanue [8]. B 2012 roay BrnepBbie ObLIN
pa3paboTaHbl U YTBEPKACHBI CTPATETUYECKHE II€JIM, YUNUTHIBAIOIINE HAIMOHAIbHBIN
U MEXKIYHApOJHBIA ONBIT OXpaHbl OKpYXKawIlleh cpenpl U obecreueHus
HKOJIOTUYECKON O€30MaCHOCTU C Y4Y€TOM OCHOBHBIX HANpPaBJICHHUM JOJTOCPOYHOIO
COLIMAJIBHO-?)KOHOMHYECKOT0 Pa3BUTHS CTPaHbI, ONpeIeIeHHBIX paHee B Konuenuuu
JIOJITOCPOYHOI0 COLMAJIbHO-O)KOHOMHUYECKOTO pa3BUTHUs Poccuiickoit @enepanun Ha
nepuon 1o 2020 roga [5, 7].

B «lIporHo3ze nmoarocpoyHoro SKOHOMHMYECKOIO pa3BuTHs Poccuiickon
®denepanuu Ha niepuo 10 2030 ronay», pazpadotaHHoM MuHsK0HOMpa3BuTHUs B 2013
rojy, NOJYEpKUBAETCA, YTO «TOCYAApCTBEHHAs MOJUTHKA B 00JACTH IKOJIOTHYECKOTO
pa3Butust Poccuiickoii @enepanuun Ha niepuon Ao 2030 roma opueHTHpOBaHA Ha
pelIeHrEe COLMAIbHO-3KOHOMHYECKHUX 3a]1ad, OOECHEeUMBAIOIIUX HHU3KOYTJIEPOIHOE
YCTOMYMBOE pa3BUTHE, COXpPaHEHUE OJIArONpUATHOM OKPYKAIOIIEH  Cpelbl,
OMOJIOTMYECKOro pa3HoOOpa3usi U TNPUPOJHBIX PECYpPCOB, pealM3alUio IpaBa
Ka)XJIOTO0 4YeJIOBEKa Ha OJIarOMpUSITHYIO OKpYXKawIllyw cpeay» [9, m.8]. JlokymeHT
MpeayCMaTpUBAET JTOCTHKEHUE CIEAYIONINX MoKa3aTeel, MPUBEICHHBIX B Ta0JIHUIIe
1.

Ta6nuna 1

LleneBbie moKazaTen 3K0JIOTHYECKOTO0 pa3BuTusa Poccurickon denepanuu

HaunmenoBanue nokazareins 2020 r. | 2030 .

O06BeM BEIOPOCOB 3arpsSI3HSAIONINX BEIIECTB OT CTAI[MOHAPHBIX UCTOYHUKOB Ha 0,3 0,22
enununy BBII, 1/maH. py6neit BBIT

KonngecTBO roposioB € BBICOKMM M OYEHB BEICOKUM YPOBHEM 3arps3HEHUS 50 34
aTMoc(epHOro Bo3ayxa, el.

O06nem 00pa30BaHHBIX OTXOJIOB BCEX KJIACCOB OmacHOCTH Ha equHuily BBII, 73,4 33,8
T/MIH. pyOneii BBII

WHBeCTUIINN B OCHOBHOW KalMTaJ, HAallPaBJICHHBIC HA OXPaHy OKPYKaroIIei 150 203
CpeJibl ¥ pallMOHAIBHOE HCIIOJIb30BaHHE IPUPOTHBIX PECYPCOB, B % K YPOBHIO
2007 .

O06beM BHIOPOCOB MAPHUKOBBIX Ta30B, B % K ypoBHIO 1990 T. 75 70
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OCHOBHBIM TMOKa3aTeJIeM YPOBHSI 3alUTHl OKPYXKAIOWIEH CPEAbl SBIISIETCS
COOTHONIEHHE PACXOJ0B HA OXpaHy OKpyXXaromed cpeapl u nokaszarens BBIL
OtHocutensHo BBII BenuunHa npupopooXpaHHbIX 3aTpaT ymeHblmwiachk ¢ 1,1% ot
BBII B 2005 rony no 0,8% B 2014 roxy [3], T.e. HAIMIIO OTPULATEIbHBIA TPEH]
YPOBHSI TIPUPOJOOXPAaHHBIX 3aTpar. OJIHaKO NPUPOJOOXPAHHBIE 3aTpaThl B
HACTOSIIIIEE  BPEMs  HANpaBJSAIOTCS  MPEMMYIIECTBEHHO  Ha  MOJJEp’KaHUe
JOCTUTHYTOIO KadecTBa OKpyXarwmled cpeapl. Torga Kak HapacTarolue
HeoOpaTUMble M3MEHEHMsI B OKpYKalllel cpene TpeOyroT OOJIBIIMX PACXOAOB.
CymectByeT mpoOsemMa omnpeaeieHus ONTHUMAaIbHON BEIMYUHBI MPUPOJOOXPAHHBIX
3aTpar, KoTopas Obl HE CHIIKAJIa TEMIIOB SKOHOMUYECKOTO Pa3BUTHUA U B TO K€ BpeMs
MO3BOJIsUIa OBl JIOCTUTHYTH IIEJIEBBIX IMOKa3aTesleil KauecTBa OKPYIKAIOIIECH CpPEIIbl.
KpyriHble MHBECTUIINU, HAMPABJICHHBIE HA OXPaHy OKPYKAIOLIEH CpeJibl, OTBICKAIOT
pecypchbl W HE TOBBIMIAIOT YPOBEHb MaTEpHAIBHOTO Osiarococtosinus Jronen. [lo
OLIEHKAM SKOHOMHCTOB YpPOBEHb MPUPOJAOOXPAHHBIX 3aTpaT JOJKEH COCTAaBIISITh
okoso 8-10% ot BHII. Cuuraercs, yro npupoaooxpanssie 3arparsl B 1-2% ot BHII
npenoTBpaniatot ymep6 B 3-5% ot BHIL

AHaIU3 CTaTUCTHYECKUX JAHHBIX IMMOKasad, yTo JbBuHAs a0 (78,8% B 2014
rojly) BCEX MPUPOJOOXPAHHBIX 3aTpaT B Poccuu mpuxomuiack Ha KOMMEPYECKUN
cektop, 8,6% — Ha TOCYIapCTBEHHBIM cekTop, 12,5% — Ha pomo
CIEIUAIM3UPOBAHHBIX TIOCTABIIMKOB AKOJOTMYECKUX ycayr. Takum o0pa3oM B
Poccun OpemMs TpUpOAOOXpaHHBIX 3aTpaT JIOKHUTCS TMPEUMYIIECTBEHHO Ha
xo03sicTBYIOIIME CyOBeKThI. JlJis cpaBHeHHsI B EBporie cekTop cneruann3upoBaHHbIX
MPOU3BOJIUTENICH HKOJOTUUECKUX YCIYr IOKa3bIBAET CaMblid BBICOKHUN YpPOBEHb
pacxoJoB Ha oxpaHy okpysxarorieit cpenbl — B 2013 rogy 51.1 % ot obmrero oopema
pacxonos(1,11% ot BBII) [10].

O0beM WHBECTHIIM B OCHOBHOW KamuTal, HANpPaBJICHHBIX Ha OXpPaHy
OKpY’)Kalolel Cpellbl U PalMOHAIBHOE HCIOJIb30BAHUE MPUPOJHBIX PECYPCOB B
Poccuu 3a nepuoa 2005-2014rr. yBenmmumiicst B 2,7 pasza. Ha konen 2014 roga cymma
uHBeCcTUIIM cocTaBuia 158636 muH.py0. mpotuB 58738 mun.py06. B 2005 romy,

TOTJIa KaK 00I1asi CymMmma MpUpOAOOXPAHHBIX 3aTpaT yBEIMYMIIACH UMb B 2,3 pasa (c
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233,93 mapxa. py6. B 2005 roxy mo 536,311 mapa. py6. B 2014 roxy) [3]. Takum
oOpazoM, HaONIOMAaeTCsl  yBEJIMYEHWE  JOJIM  KamUTalIbHBIX  3aTpaT  Ha
MPUPOAOOXPAHHBIE IIEJIM B 00IIEH CyMMe MPUPOJOOXPAHHBIX 3aTpar.

Ocoboe MecTo B HMHBECTULIMOHHOW TOJUTUKE TOCYIApCTBA OTBOIUTCS
WHBECTULIMSM B HHHOBAIlMU, B TOM YHCIIE€ B 3KOJornyeckue naHopauu. B 2011 rony
[IpaBUTENBHCTBOM yTBEpkKIAEHA «CTpaTerusi MHHOBAIIMOHHOTO pa3BuTUsA Poccuiickoii
®epneparuun Ha nepuos a0 2020 roma» [11]. B mokymeHTe moauepKUBAETCS, YTO
€IMHCTBEHHBIM BO3MOXXHBIM CITIOCOOOM JIOCTHKEHUSI CTparernyeckux 1eneit Poccuun
ABJISIETCS TEPEXO0J] YKOHOMUKH HAa WHHOBAIMOHHYIO COLMAIBHO OPUEHTHPOBAHHYIO
MoJiesb pa3BuTus. Cpenu BaXHEMIIUMX HAIPAaBICHUA HWHHOBAIMOHHOIO Pa3BUTHS
HA3BaHO «IOBbIIIEHNE Y((HEKTUBHOCTH, CHUKEHUE PECYPCOEMKOCTH U PACIIUPEHUE
MepPEeJICTIOB B CHIPHEBBIX OTPACISAX M dHepreTuke». Ilpu 3ToM moguepkuBaeTcs, 4TO
«TEPBOOYEPETHOC BHUMAHHME OYJET YACICHO BHEAPECHUIO JYUYIIUX JOCTYITHBIX
TE€XHOJIOTUH, 3KOHOMHUHU PECYPCOB, IMOBBINIEHUIO 3KOJOTHYHOCTH IPOHM3BOJCTBA M
YpOBHSI MepepadOTKU ChIPhs, NMEPEXOAY Ha COBPEMEHHBIE BUJIBI ChIPhSl U TOIUIMBA, a
TaKXe€ Pa3BUTUIO PHEPreTUKH, OCHOBAHHOW HA MCHOJIb30BAaHUHM AIbTEPHATUBHBIX U
BO300HOBIISIEMBIX HMCTOYHUKOB SHEPTUN. Takum obOpazom,
MOAOOHBIN «IKOJOTHUCCKUM» MTOAX0]] SBIACTCS HE TOJBKO 3a00TOM O MIPUPOIHOM
cpelne, HO M HEOOXOJUMOM  OCHOBOW  YCTOMYMBOTO  pOCTa  AKOHOMUKH.
OrpaHu4uTeIbHbIE AIMUHUCTPATUBHBIC MEPbI, TPATUIMOHHO MPEBATUPYIONIUE B
rOCyJIapCTBEHHOW CHCTEME yIpaBieHHs B cdepe MpUpOOMNOIb30BaHMS, HE MOTYT
3HAYUTEITHHO MOBJIUATH Ha TEKYIIYIO HKOJIOTHYECKYIO CUTYaIHUIO.
Heob6xonuma KOpEHHast nepecTpoiika TEXHOJIOTUHU MIPOU3BOJICTBA
3a CYET NPUMEHEHHS HAyKOEMKHUX WHHOBAIMOHHBIX TEXHOJIOTHH, B TOM YHCIE U
HKOJIOTUYECKUX, & UMEHHO: JKOJIOTHYHBIX OMOTEXHOJIOTUM, MaJo U O0€30TXOIHOTO
MPOU3BOJICTBA,  AJIBTCPHATUBHBIX  OE3YIVICPOJHBIX  HCTOYHHKOB  DHEPTHH,
HOBBIX METOJIOB OOpHOBI C 3arpsS3HCHUSMHU OKPYXKAIOMICH CpeNbl, YTUIU3AIUA OT
XO0JIOB H JIp.

DKOJIOTUYECKHE HHHOBAIMH XapaKTEPU3YIOTCS CIEAYIOIIMMHI 0COOCHHOCTSIMHU:

- IMEIOT 11eJIbI0 CHM)KEHUE HArpy3KHU Ha OKPY>KaIOIIYIO CPEAy;
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- HOCSIT COLIMAJbHBIN XapakTep, T.K. HANpaBJEHbl Ha YIY4YIICHHE KayecTBa
JKU3HU JIIOACH;

- JJI DKOJIOTMYECKUX MHHOBAIIMN XapakTEPHO MPOSBICHHUE MOJOKHUTEIbHbBIX
BHEMHUX 3(P¢eKToB, B TOM YHUCIE CETeBBIX 3(P(HEKTOB (CETEBBIX SKCTEPHAIUH),
OTpaXalolMX POCT IIEHHOCTHM WHHOBAallMA 3a CYET YBEJIMYCHUS YHCIIA
nosib3oBateneil. Hampumep, uem Oosbliie Jit0/1el UCTIONb3YIOT SKOJOTUYECKH YUCThIE
MPOAYKThI, KOCMETHKY, TMOJB3YIOTCA YCIyramMu 3KO-Typu3Ma, TeM 0oJiee IEHHBIM
SBJIAIOTCSL 3TH TOBaphl/YCIYyrM B Ija3ax OCTaJbHBIX MOJib3oBaTesei. Pemenue o
MOKYIIKE HSKO-TOBAapOB OJHUX  TOKYIAaTelied BIUAET BLIOOp JPYyTHX JIIOJEH.
VBenuueHuto ceTeBbIX APPEKTOB CIOCOOCTBYET BOCIHMTAHHE Y HACEIEHUs
HKOJIOTUYECKU OPUEHTUPOBAHHOTO CO3HAHMUSL. OtomMy CIIOCOOCTBYET
roCyJlapCTBEHHas MOJUTUKA B OOJACTH HKOJOTHUYECKOTO OOpa3oBaHHUs HACEJICHMUS,
mporarasjia, colyaibHasl pexiama H T.11.

-  uUMET Oojiee IIHUPOKYK 00JacTh MPUMEHEHHUSA, KOTopas Kpome
TEXHOJOTUYECKUX WHHOBAIlMM B TOBapax, IMpOIECCaX, OPraHU3alMOHHBIX U
MapKEeTUHTOBBIX ~ METOJAaX  BKJIIOYAET  WHHOBAIlMM B  COUMAIBHBIX U
WHCTUTYIIMOHABHBIX CTPYKTYpax;

- OCHOBHOM NPUYUHOM OCYIIECTBIICHUS JKOJOTMYECKUX WHHOBALUMU SIBIISIETCSA
HEO0OXOJMMOCTb TOBBIIIIEHUS KOMMEPUYECKOH 11eTIeCO00Pa3HOCTH PUPOTOOXPAHHBIX
npoekToB. Kak mnpaBuio, HWHBECTUIIMM B HKOJOTHMUYECKUE TIPOCKTHI SIBIISIIOTCS
BBIHY)KJICHHBIMH, T.K. OHH OSKOHOMHUYECKH HE 3IPPEKTUBHBI. IKOJOTUUECKUE
WHHOBAITMHY, IPUXOAS HA CMEHY TPaJAWIIMOHHBIM TEXHOJOTHSM 3alTUThI OKPYKAFOIIICH
Cpelbl, TOBBIIMIAIOT WHBECTUIIMOHHYIO  MPHUBJICKATEILHOCTh  DKOJOTUYECKHUX
MPOEKTOB.

- YacTO COMPSDKEHBI C JOTMOJHUTEIBHBIMU  U3JCPKKAMH HE TOJBKO JJIs
WHBECTOPA, HO U IS O0IIeCTBa, MOTpEeOUTENEH;

- BMECT€ C TEM pealu3alus SKOJOTMYECKHMX HWHHOBAIMH  CO3/1aeT
MpEeUMYyIIeCTBa sl TPOU3BOJUTENICH 3a CUET BO3MOXKHOCTEW auddepeHanumn
MPOU3BOICTBA (TIPOAYKITUS C MAPKUPOBKOM «9KO», «OM0»), BBIX0/1a HA HOBBIC PHIHKU

(MpOM3BOJCTBO OpPraHUYECKUX TMPOAYKTOB IMHUTAHUS, OUOTOIUIMBO M3 OTXOJOB,
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DKOTYpHU3M, DKOJIOTHUECKas CepTH(UKAIMs), TOBBIIICHUS KadyecTBa MPOMYKIIUH,
CHIDKECHUS OTJICJIbHBIX BUJIOB U3JICPKEK U T.1.;

- DKOJOTMYECKME HWHHOBAllMM  OPUEHTUPOBAHbI, KaK MpaBWJIO, Ha
JOJITOCPOYHYIO TIEPCIIEKTUBY, 3(PGEKT OT WHBECTHIHMA B HKO-WHHOBAIIUA HOCHUT
JIOJTOCPOYHBINA XapakTep.

CornacHo many geictBuii EBpomeiickoit KomMuccun no WHHOBALUSIM B
obnactu skojorun («MHHOBauu uig ycroitunBoro Oyaymiero — [lnan nefictBuil mo
9KO-WHHOBaIusiM»,  EcoAP) [12] «IKO-UHHOBAYUSL —  DTO  IJIFOOAas
WHHOBAIIUS, KOTOpasi CHOCOOCTBYET MPOTPecCy B IOCTHXKEHUM 1E€JU YCTOWYHUBOTO
Pa3BUTHS IYTEM CHIKCHUS BO3JICUCTBUS HA OKPYXAIOUIYIO CpPEAy, MOBBIIICHUS
YCTOMYMBOCTH OKpYXKaloIllel cpeapl K Harpy3ke wid Oojiee 3(PpGheKTUBHOrO u
PalMOHATIBHOTO UCIIOJIb30BAHUS PUPOIHBIX PECYPCOBY.

[To onpenenennto Poccrara sxonocuueckue unnHosayuu TPEACTABISIIOT COOOM
«HOBBIE M 3HAYUTEJIBLHO YCOBEPIICHCTBOBAHHBIE TOBAapbl, pabOTHI, YCIYTH,
MPOM3BOJACTBEHHBIE MPOLECCHI, OPraHU3ALMOHHBIE WIM MApPKETHHTOBBIE METOBI,
CITOCOOCTBYIOIIHE TOBBIMICHUIO SKOJIOTHYECKONW O€30MacHOCTH, YIYUIICHUIO WIH
MPEIOTBPAIICHUID HETATUBHOTO BO3JICMCTBUS Ha OKpyXawuryro cpeay» [13,
m.31]. CraTucruka 3K0J0rHYeCcKUX MHHOBauuii B Poccun Beaercs HaumHas ¢ 2009
roga. Hapsay C TEXHOJIOTMUYECKMMH, MApPKETHUHTOBBIMH W OpraHW3allMOHHBIMU
WHHOBAIMSIMM OBUTA BBIACJICHBI M OKoJorMdyeckue wuHHOBamuu. Ha puc. 1
Mpe/CTaBJCHa JWHAMHMKA YJIEJIbHOTO Beca OpraHu3aluii, OCYIIECTBIISBIINX
HKOJIOTMYECKHE WHHOBAIIMH, B O0IIEM YHCiie 00CiIeAOBaHHbIX opranu3anuii. O1HaKo
CJIeyeT YUYUTHhIBATh, YTO CTATUCTUUYECKHUE JaHHbIE (POPMUPYIOTCS IO JaHHBIM (hOPMBI
dbenepanpHoro cratuctuyeckoro HabOmogeHuss Ned4-mHHoBarus "CBeneHus 00
WHHOBAIITMOHHOW JesaTeabHOCTH opranu3auuu’. OOs3aHHOCTh MPEIOCTaABICHUS
JAHHBIX CBEJCHUMN BO3JIAraeTCs Ha FOPUIWYECKHUX JIUIl (KpoMe CyOBEKTOB Majioro
MPEANPUHUMATETHLCTBA), OCYIIECTBISIIONTUX SKOHOMUYECKYIO JEATEILHOCTh B cepe
JTOOBIYM TIOJIE3HBIX MCKOIMAEMBbIX; 00padaThIBAIONINX MPOU3BOJICTB; MPOU3BOJCTBA U
pacnpeieieHus] JJICKTPOAHEPTMM, Tra3za M BOJABI (32 HCKIIOYEHHEM TOPTOBIIU

ANIEKTPOIHEPTUECH; ra3000pa3HBIM TOIUIMBOM, MOJABAEMbIM MO PACHPEACIUTEIHHBIM
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CeTsIM; MapoM M Tropsyeil BOAOW; MOHTaX 3JaHUA M COOPYXKEHUN M3 COOPHBIX
KOHCTPYKIIMH; YCTPOMCTBO MOKPBITUM 31aHUNA U COOPYKEHUI; TPOU3BOJACTBO IPOUMX
CTPOUTENIBHBIX PadOT; MPOU3BOACTBO OCTOHHBIX W KEJIE300€TOHHBIX palOT; CBSI3U;
NIEITCILHOCTH, CBS3aHHOM C MCIIOJBb30BAHUEM BBIYHCIMTEIILHON TEXHUKH U
WHQOPMAITMOHHBIX ~ TEXHOJOTHUM, HAyYHBIX HCCIEJOBAaHUM H  pa3paboToK;
MPEIOCTABJICHUS TPOYUX BUJIOB YCIIYT.

Puc. 1 wuiocTpupyeT OTpUIATEIbHYI0 JIUHAMHUKY JIOJWM OpTraHU3alui,
OCYIIECTBIISIIOIIMX 3KOJIOTHYEeCKUEe MHHOBanuu. 3a nepuona ¢ 2010 mo 2014 ronsl
MPOU30IUIO CHUXKEHUE JOJIM OpraHu3alid, OCYHIECTBIISIIOIIUX 3KOJOTHYECKHUE
nHHOBaumu, ¢ 4,7% no 1,6%, 1.e. noutn B 3 pasza. Poct npouzomen Tospko B 2011
roay. OgHako 3TO CBA3aHO C TeM, 4To, HaunHasg ¢ 2011 roma, B cTaTUCTHYECKHUE
JTaHHBIE BKJIIOUYEHBI CBeJeHUA no opranu3amusam ¢ kogom OKBOJ[ 73 «Hayunbie
uccinenoBanuss u paspabotkm». C 2014 roma Takke BKJIOYEHBI JaHHBIE II0

KpsiMckomy @O.
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Puc. 1. YaenbHbIl BeC OpraHu3alnii, OCYIIECTBISABIINX SKOJIOTHUECKUE

WHHOBAILIMM B cpesiHeM 1o Poccuu, %

Ha puc. 2 moxkazana joJisi opraHu3aiui, OCYIIECTBIISIBIIUX ASKOJOTHYECKHE
WHHOBAIlMM B 00mIeM 4wrclie oO0CieI0BaHHBIX opraHusanuii B 2014 romy mo
denepanpHbIM  OKpyraM. B 1memoMm cpeau  opraHu3zanuii, IOJBEPIIINXCS

06CJ'ICI[OBaHI/IIO 3a YKaSaHHBIﬁ IICPHO, Ha6J'IIOI[aeTC$I O4YCHb HHU3Kas1 MHHOBAIIMOHHAsA
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aKTUBHOCTb B 00JaCTH HKOJIOTUU M MPHUPOAONOIb30BaHusa. Hanbompimii ynenbHbIN
Bec umeeT Kpeimckuit (4,1%) u VYpanbckuih denepanbubiii  okpyr (2,03%),

HauMeHblni — CeBepo-3anaaHbiii henepanibHbId OKPYT.

1,76

1,43
2,03
0O Uenrtpansubiii depepanbHbivn OKpyr B Cesepo-3anagmsii deaepansvHbivi OKpyr
0O OmHbin deaepanbHbiv OKPYr 0O Cesepo-Kaskasckun dpeacpanbHblii OKpyr
B MNpusonkckuii deaepansHbiit OKPYr B Ypaneckuit depepanoHbiit OKpyr
B Cubupckuin deacpansbHbliit OKPYr B [NanvHesoCTovHbIA GeaepanuHbii OKpYr

O KpeiMckuit degepanbHbiit OKPyT

Puc. 2. YaenpHbIl BEC OpraHu3ainii, OCYIIECTBISBIINX SKOJIOTHYECKUE

unHoBanuu B 2014 roxy no cyonsexkram Poccuiickoit deneparnmu, %

Puc. 3 wmmocTpupyeT AMHAMUKY CHEIUAIBHBIX SKOJIOTHYECKHUX 3aTpar Io
TaHHBIM (OpMBI (peiepaTbHOTO CTaTUCTUYECKOro HabOmogaeHus Ned4-unHoBanus. B
cootBercTBUM C I[lpukaszom Poccrata [12] cneuwanbHble 3aTpaThbl, CBSI3aHHBIE C
HKOJIOTUYECKUMU WHHOBAIIMSAMHU, BKJIIOYAIOT B ceOsl 3aTpaThl Ha MPOU3BOICTBEHHO-
TEXHUYECKHE U DKOJOTHMUYECKHE MEPONPHITHS, €CIM OCHOBHOM MPUYMHOW WX
MIPOBEJICHUS SIBIISICTCS MOBBIIMIEHUE YKOJIOTHUYECKONH 0€30MacHOCTH, yIydIlIeHHE WIN
IpeIOTBpallleHHe HEraTMBHOIO BO3JCHCTBUS Ha OKPYKAIOILIYIO cpedy (3aTparhl Ha
MOKYIIKY W YCTaHOBKY MAaIllMH W OOOpYIOBaHMS, KOMIUICKTYIOIINX, PaCXOJIHBIX
MaTepuajoB, Ha Hay4dHble HCCIEAOBaHUS M  pa3paboTKu, mnpuoOpeTeHue
HKOJIOTUYECKU YUCTHIX TEXHOJIOTUH U JIp.).

3a nepuon 2010-2014 r. 3arpatel cHU3MWIHCH ¢ 26616,4 MiH.pyO. B 2010 rogy
10 20913,96 mun.py6. B 2014 romy. Takum obpazom, Ha xoHer; 2014 roma moins

CIICIIMAJIbHBIX 3aTPaT, CBSI3aHHBIX C 9KOJIOTMYECKUMHU UHHOBAIUAMU, cocTaBuia 3,9%
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OT 00mIel CyMMBI TIPUPOJOOXPAHHBIX 3aTpar. Hebombmmoit poct Ha 4% Habmomancs
mume B 2012 romy, a B 2013 romy 3aUKCUpOBAHO CHIDKEHHE CIEIIUATBHBIX

AKOJIOTHYECKUX 3aTtpatr 10 15098,24 muH.pyo0.
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24131,42
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20000,00 4 13,96
18000,00 1

16000,00 «

3aTparel Ha IKONOTHYELKHE
MHHOBAWMH, MAH.pYD

14000,00 o 1509824

1200000 4

10000,00 T v T Y v
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Puc. 3. CHCHI/IEUIBHBIG 3aTpaThbl, CBA3aHHBIC C SKOJIOIT'MYCCKUMH HHHOBAIUAMHA

o Poccutickoit deneparuu, MiTH. pyo.

Ha puc. 4 npexacraBieHo, Kak pacHpeesieHbl CIelralbHble 3aTpaThl
OpraHu3alyi, CBA3aHHBIE C SKOJOTMYECKMMU WHHOBanusamu, B 2014 romy mo
dbenepanbHbIM OKpyram. AHaJIW3 JaHHBIX IMOKAa3bIBAET, UYTO HAWOOJIBIINE 3aTPaThI
(33,27% ot o0meil cymMmbl) OCyIIeCTBIEHBI B YpaimbckoM PO, a Takxke B
Hentpansaom DO (23,36% ot o6mieit cymmbl). HauMeHnbliire 3aTpaThl HAOIIOJAI0TCS
B KpsmmckoMm (0,003%), FOxxuom (0,1%) u CeBepokaBkazckom (0,35%) dbenepanbHBIX

OKpyrax.
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Puc. 4. Pacnipenenenue cnenualibHbIX 3aTPaT, CBA3AHHBIX C AKOJIOTUYECKUMU

WHHOBaIMsIMU 110 (peepanbHbiM okpyram B 2014 roay, %

Ha ocHOBaHMM POBEACHHOTO UCCIIEIOBAHUS MOYKHO CJI€JIaTh BHIBOJIBI:

1. CymectByer 00BEKTUBHAS HE00XOIMMOCTh MOBBIIICHUS
WHBECTUIIMOHHON aKTHUBHOCTH B OOJIACTH OXPaHbl OKpYKAloUIeH cpelbl B paMKax
MIOCJIEIOBATENBHOIO TIepexoAa K yCTOMYMBOMY pas3BUTHIO. CylIecTBYHOIIUN
ypOBEHb (PMHAHCUPOBAHMS B OXpaHy OKpy»Karomen cpeasl B pazmepe 0,8% ot BBII
SBJISIETCS HEIOCTATOYHBIM ISl JIMKBUIAIIMM HAHECEHHOTrO yiiepOa U JajbHEUIIEro
o0ecrieueHus1 IKOJIOTUUECKON OE30MaCHOCTH.

2. Heobxoaumo nanpHeiliee pa3BUTHE CEKTOpA CIENUATU3UPOBAHHBIX
MOCTABIIUKOB HKOJOTUYECKUX YCIYT U YBEJIWYEHUE UX JOJU B (PUHAHCUPOBAHUU
MPUPOIOOXPAHHBIX MTPOEKTOB.

3. Oco0oe BHHUMaHHE CIEIyeT YIEHSATh CTUMYJIUPOBAHUIO PpPa3BUTHUS
AKOJIOTUYECKUX WHHOBAIIMH, TTO3BOJIIONINX 00€CIeUrMBaTh POCT SKOHOMUKH 34 CUYET
BBICOKOM JT0OOABJIICHHONW CTOMMOCTH U TIOBBIIIATH YCTOMYHBOCTh K IKOJIOTHYECKUM
kaTacTpoaM 3a CYET HOBBIX PECypcOCOEpEramnMx W DKOJIOTUYECKH YHCTBIX

TEXHOJIOTUH.
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VJIK 332.63

Hyzymanoe M.P., kanouoam skonomuueckux Hayx, ooyenm, Habepeoxcnouennunckuil
uncmumym @I'AOY BO «Kazancxuii ([Ipusondicckuii) gpedepanvhviil yHUBEPCUMENL.

KAITACTPOBAA CTOUMOCTD: CITOPbI OIEHIIIMKOB

AHHOWICZL;M}Z.' 6 C6A3U C nepexodoM C uHGeHmapus'aquHHoﬁ HA Kadacmpoeyio
cmoumocntb 6  OYEHKE 3€MEeNIbHblx  YYaCmKoe U 00veKmoes Hedeuofcwwocmu,
HCZXOa}ZM/ﬂDCC}Z 6 cobcmeenrocmu ¢u3u%c;<ux u iopuduqecmtx auy, y cneyuaiucmoes 6
obnacmu OUYEHKU BOSHUKIIU 603pAINCEHUL OMHOCUMETIbHO COOmMeemcnmeusl BHECEHHbIX 8
Pocpeecmp nokazameineu pea]leOIZ KanumaﬂumL;MOHHoﬁ cmoumocmu 00vbeKmoe.

Knrouesvie cnosa: manoe na umywecmeo, uanoeoobrazaemas 6asa, Kaoacmpoeas
cmoumocms, Pocpeecmp,; pecuonanvuvlii u mecmuvlil Hano2u;, Opems HAI02080U
HACPY3KU, KAnumanusayus, OMmpuyamenvHdas PbIHOYHAS CMOUMOCMb, He3A8UCUMAS]
aKcnepmu3sa, komuccus npu Pocpeecmpe,; apbumpasichviil npoyecc.

Heo6xomumMocTs (opMupoBaHUS IEHTPAIM30BAaHHBIX OIOKETOB, TaK B
JAaCTHOCTH IOCPEJACTBOM HAJIIOTOBBIMH IOCTYIUICHHSIMH, 32 PEAKUM HCKITFOYCHUEM HE
BBI3BIBAET HU Y KOro coMHeHMi. Cropbl BCerja CyIIECTBOBAIM U CYILECTBYIOT B
BOITPOCAX O MEXaHU3ME U MHCTPYMEHTaX (JOpMUPOBAHHUS HAJIOTOBBIX COOpOB. OTHOMY
U3 CYIIECTBEHHBIX aCMEKTOB B 0071acTH (hOpMHUPOBaHMS HAJIOTOBOM 0a3bl, €€ OlleHKE, 1
OyJeT MOoCBsIIeHA TaHHAsI CTAThSI.

XO0Ts Bce HAJIOTH (POPMUPYIOTCS C BaJOBOTO J10X0/1a CYOBEKTOB B PEAIbHON MJTH
BMEHEHHOM ero QopMax, OHM pazIUYyaroTCs IO BHUJAM, OINPEICISIONIAM METObI
HayucieHnus. OIHUM W3 BHJOB CyllecTBoBaBIuX emé B JlpeBHem Pume sBisercs
HaJIOT Ha UMyIecTBO. Hajtor Ha UMyIIIECTBO OTHOCUTEIIBHO HE TUIOXOM MHCTPYMEHT B
oOmmiell  cucreMe  HaJoOrooOJIOKEHHS,  OOJaJarolIuil  PSIZIOM  HEOCHOPUMBIX
MpEeuMyIIecTB. Tak B YACTHOCTH K €r0 MPEUMYIIECTBAM MOXHO OTHECTHU: OTCYTCTBHUE
BO3MOKHOCTH  COKpBITUS ~ O0OBEKTa  HAJOTOOOJIOKEHHS,  CIEJOBATEIIbHO U
HajioroobyaraeMoit 0asbl, €ro COIMAIBHYI0 OPHUEHTUPOBAHHOCTh. M3 HEmMOCTaTKOB
MOXHO OTMETHTh HETaTUBHOC BIIMSHHE HA WHBECTHIIMM B OCHOBHBIC (DOHIBI U
aKTUBHOCTh B peaibHOM cekTope. llociennee MOKHO HECKOJIBKO HHUBEIMPOBATh

paBUILHBIM TU((PEPEHIIMPOBAHHBIM ITOX0I0M K CTaBKaM 110 BHJIaM MCIIOJIb30BaHUS
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UMYIIECTBA, YTO JaXE YCHJIMBAET PETYIUPYIONIYI0  (DYHKIHIO  CHCTEMBI
HajorooOnoxenus. Ho crenyer moHWmarh, 4TO JAHHBIA WHCTPYMEHT TOHKUU U
AIIACTUYHOCTh AKTUBHOCTU CYOBEKTOB HAJIOTOOOJIONKEHHS HA U3MEHEHHE HaJIOTOBOTO
OpeMeHu Ha MMYLIECTBO BBICOKA JaXX€ B CpeaHECpodyHoM nepuozae. He paszymuas
MOJIMTUKA, HeCOATAaHCUPOBAaHHAs, HECTIPABEUIMBAs WIA YPE3MEPHOE BMEIIATENLCTBO,
MOXKET YK€ 4Yepe3 JIOCTATOYHO HENPOJOLKUTENbHBIA MEPUOJ BPEMEHU IPUBECTH K
CEPBE3HBIM MOTEPAM. T€M HE MEHee, IPU PAlMOHAIIBHOM W B3BCLICHHOM IOJXOJIE
JTAHHBII UTHCTPYMEHTAapUI BECbMa HEILIOX.

B nanHoii cTathe BHUMaHKE OYJET yI€TIEHO METOANKE ONPEeNICHUs HAIOTOBOM
0a3bl B €€ (yHAaMEHTAIbHOM Kiltoue. Kak M3BeCTHO HaJIOT HAa HEABMKUMOCTH ¢ 2015
roja Oy/ieT paccuuTaH Mo HOBBIM IpaBuiaM. COrjlacHO UM, HAJIOT Ha HEJBUKHUMOCTB C
2015 roma Bo mHorux pernoHax P®, tak B yactHocTH M B Tarapcrane, HaUMCIAETCA
UCXOJIs U3 KaJacTpoBOM crouMocTu oObekTa. Ha hone mpoucxopasiiero y:xe BOZHUKIIO
MHOKECTBO IIPELEICHTOB OCHAapUBaHMUS KaJaCTPOBOM CTOMMOCTH BHECEHHOM B
PocpeecTp coOCTBEHHUKaMU UMYIIECTBA.

Cormacao HK P® rn.2 cr.14 Hanor Ha UMyLIECTBO OpraHU3AIM OTHOCUTCS K
pErMOHANIbHBIM, CT.15 (Tam ke) 3eMelbHBIM HajJor W HajJor Ha UMYIIECTBO
bu3nUecKux JUI] OTHOCATCSA K MecTHbIM. Creayer otMeTuTh corjacHo HK PO 1.2
cT.12 mm.3,4, perdoHajdbHHIMA WM MECTHBIMHU TPU3HAIOTCS HAJIOTH U COOpHI,
ycTaHaBiIuMBaeMble HactosimM KojekcoM U 3akoHaMu CyObekTOB Poccuiickoi
@®enepauyy, BBOAMMBIE B JEUCTBUE B COOTBETCTBUM C HacrosamuMm Koxexkcom
3akoHaMu CcyOBekToB Poccuiickoit @enepan W oO0sA3aTeNbHbIE K yIUIATE Ha
TEPPUTOPHUSX  COOTBETCTBYHOIIMX CyOnekToB Poccuiickoit ®enepanuu. Ilpu
YCTAHOBJICHUM  PETHMOHAIBHOIO  WJIM  MECTHOIO  Hajora 3aKOHOAATeJIbHbIMU
(mpeacTaBUTENbHBIMU) OpraHaMu cyobekToB Poccuiickoit denepannn onpeaenstoTcs
CIICYIOINUE DJIEMEHThI HAJIOTOOOJOKEHUS: HAJIOTOBBIE CTaBKU B TpeJelnax,
YCTaHOBJICHHBIX HacTOAIMM KojekcoM, MOpSI0K M CPOKHU YIUIAThl HAJIOra, a TakkKe
GbopMBI  OTYETHOCTH TI0O JaHHOMY pETHOHAIbHOMY Hasory. HHble 3JIeMEHThI
HAJIOr000JIOKEeHUsT yCTaHaBIMBalOTCs HactosumMm Koaexcom. Ilpu ycraHoBieHHH

PErMOHANBHOTO  HaJora 3aKOHOJATENbHBIMU  (IIPEACTABUTENbHBIMU)  OpraHaMu
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cyobekToB Poccuiickoit depepaiii MOTyT TakXe MPEAyCMAaTPUBATbCS HAJIOTOBBIC
JBIOTHI U OCHOBAHMS I MX KUCIIOJIb30BAHMS HAJIOTOIUIaTeNbIIMKOM. W3 dero cienyer
YTO PEruOHAIbHBIE W MECTHBIE OpraHbl YMPaBICHUS JOCTaTOYHO CBOOOIHBI B
OCYILECTBIICHUE TOJUTUKU B OOJIACTH HAIOTOOOJIOKEHUSI OOBEKTOB HEABHKUMOCTH.
CoOTBETCTBEHHO 3a €€ pe3yJbTaThl U MOCJIEICTBUS OTBETCTBEHHBI OHHU.

CnemyeT OTMETHTb, 4YTO psJl CYOBEKTOB, HCIOJB3YS BO3MOKHOCTh
CaMOCTOSITEJILHOTO TPOBENICHUS] HU3bICKATEIbCKUX paboT B 00JacTH OLICHKH C
MPUBJICYECHUEM CIICIIMATM3UPOBAHHBIX OpraHU3allii, Mpecienys TEeKylue ey,
CYUIECTBEHHO MCKa3WIM KaJaCTPOBYI0 CTOMMOCTb OOBEKTOB PACIIOJIIOKEHHBIX Ha UX
TEPPUTOPHUSAX B CTOPOHY 3aBbllIeHUSI. KOHEUHO, TaKoil MOAXO0/ MO3BOJISIET YBEIUYUTh
TEKYIL[UE HAJIOTOBbIE COOPHI 3a CUET 3aBBILICHHS HAJIOTOBOM 0a3bl, HO MOPOXKIAET P
HEraTUBHBIX TEHACHIMI B LEJIOM YXYALIAIUX 3KOHOMHUYECKYIO OOCTaHOBKY.
Hapymaercs MIPUHLIAI CIIPaBEUIMBOCTH, CHIDKAeTcs VMHBECTULIMOHHAS
IPUBJIEKATENLHOCTD, BO3PACTAET YIp03a MacCOBBIX OAaHKPOTCTB U pocTa 0e3pabOoTHIIbI.
[lo cyrtu, pagu kopoTkoro 3d@exra Mbl MOXKEM IOJIYYUTh 3HAYUTEIBHO OOJIbLINE
HETaTHUBHBIE MOCIEICTBUS YK€ B CPETHECPOUHOM NIEPCIIEKTHBE.

B nocneanee Bpems rpakiaHe Hayald akTUBHO CyIuThCs ¢ Pocpeectpom u
BracTsaMu. llocne M3MeHeHMsI MopsaKa pacyeTa HaJlora Ha HEABUKMMOCTbH MHOTHE
COOCTBEHHUMKU TOCYHMTAJIM KaJaCTPOBYIO OILICHKY 3aBBIIICHHOM, a BMECTe C HEHl u
CYMMBl HOBOI'O HaJIOTa, KOTOPBIA y HHUX COOMpAarOT 3a 3Ty HEABHKUMOCTb. B
MOJTBEP)K/ICHUE BBIIIE M3JI0KEHHOTO MOXXHO IIPUBECTH CTATHUCTUKY M OLEHKY
MPOUCXOJSIETO CIIEHUATNCTaMU B 00JIaCTH OLICHKHU.

Jleno B TOM, 4YTO B HEKOTOPBIX CIy4asX OLEHKAa MOXET HE YYHUTHIBaTh
WH/IMBUyalbHbIE 0COOEHHOCTH O00BEKTa, TOITOMY 3aKOH IO3BOJIIET 00KaJloBaTh €e.
Jlng paccMoTpenust Takux oOpaiieHuid Oblia co3pana komuccus npu Pocpeectpe. 3a
2014 rox sxcnepThl paccMoTpenu 1676 oOpamieHuil, 3 KOTopbix B oTHOIIEHHH 300
OBLIIO BEIHECEHO PEIICHHE B MOJIb3y COOCTBEHHUKOB.

[To cnoBam mnpencemarenss komuccun Onera CosepuieHHoro, mo 1,1 Teic.
00BEKTaM CHOPBI PACCMATPUBAIKCH B CY/IaX, M IPUMEPHO B 65% citydaeB KajacTpoBast

CTOMMOCTH OBIJIa 3HAYMTEJILHO CHUIKEHA — 00JIee UeM BIBOC.
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KanmactpoBas cromMocTh CTaHOBHUTCS 0a30i Ui Hajora Ha MMYIIECTBO U Ha
3eMJII0, 3aMEHssl Oosiee HU3KYI0 MHBEeHTapu3auuoHHyro. C 2015 r. oHa npumeHsiercs
JUIS pacyeTra HaJlora Ha UMYIIECTBO (hu3nueckux jmil B 28 pernonax. Cymma Hajora 3a
2015 r. BRIpOCHAa B 2-5 pasza, rosopuT 3amaupekropa lLleHTpa He3aBHcHMOU
sKcrepTu3bl coocrBenHocTr Kupuin Kymakos [1].

Jlrogn emie He MOYYBCTBOBAJIM BCE OpeMsi HAJIOrOBOM Harpy3KH, MpaKkTUKa
OCTIAapUBaHUSI KaJAaCTPOBOM CTOMMOCTH (DM3IUIIAMHU €Ille HEe Hadajla CKJIaJIbIBaThCH,
TOBOPUT IOPHUCT aaBoKaTtckoro Owpo A2 Mapus I[lonamopeBa. Ho mo naHHbIM
Pocpeectpa, yxe 3a stHBapp — CeHTsOph TpaxkaaHe nonanu 8000 3asBneHud Ha
MIEPECMOTP KaIaCTPOBOM CTOMMOCTH.

He ny4mum o6pa3om nemna o6¢cTosT u ¢ opranuzanusamu. [IpuBeném ctaTuCTUKy
no pecnyonuke TaTapcTaH, M3JI0KEHHYIO B JIEJIOBOM SJIEKTPOHHOW TrazeTre «Ou3Hec
OHJIANHY.

Tenaep Ha npoBeneHue B TaTapcTaHe HOBOW KaJacTPOBOM OLICHKU 3€MEJIbHBIX
y4acTkoB cHOBa Beiurpai PKI] «3emisp». [Ipeasiaymias oneHka, MpoOBEACHHAS TOU KeE
KOMITaHUEH MSTh JIET Ha3al, cripoBoirpoBaia 1294 apourpakusix mporecca — B 2012
rony Ha Tarapcran npunuioch 44% Bcex 3eMeNbHBIX COpoOB B Poccun. DkcnepTsl
«BU3HEC Online» u Bepxosusiii cyn PT He uckitouaroT BTOpOi BOJHBI.

KanmactpoBas olieHka 3eMJM MO 3aKOHY JOJKHA IPOBOJUTHCS B PETMOHE HE
pexe OJHOro pasza B maTh JeT. B Tarapcrane ona Obuta 3aBepiieHa B jaexadpe 2010
roja. Tenaep Ha mpoBeaeHUE TUX padboT Toraa BeMrpan Bce ToT ke PKI «3emirsy.
Kontpakrt 6bu1 3aKmrodeH 3a 50 MutH. pyOsel npu cTapToBOM CTOUMOCTH B 66,6 MITH.
pyOJIeH, YTO KOCBEHHO yKa3bIBaeT Ha €ro Ka4eCTBO OICHKH B IJIaHEe peanu3anuu [2].

Pe3ynbTarhl TOM mepeolieHKr MPUMEHSIOTCS Ui Hajmorooonoxenus ¢ 2011 mo
2016 rox. Mcxoasa u3 KaaaCTpOBOM CTOMMOCTH, BBICUMTHIBACTCS 3€MEJIbHBI HAJIOT —
MYHUIMIIATUTETBl MOTYT €KETOJHO B3bICKUBATh B TOPOACKYIO0 KazHy 10 1,5% ot
KaJacTpOBOM 1ieHbl yuacTka. [lo 3Toil mpuumue ansi OW3HECAa BBITOJHA HHU3KAS
CTOMMOCTb 3€MJIM, OJHAKO nepeoneHka 2010 roma yBenuumia ee B pa3bl, BO MHOTHUX

ClIydasx IpPEBBICUB PBIHOYHYIO. Ot PE3YIIbTAThl TOT'ZId BbI3BAJIM HIKBAJI BO3MYIICHUA
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Cpely 3eMJIEBIA/IENbIEB — OHU B MACCOBOM IOPSKE OTHPABUIIUCH 32 OCIIapHUBAHUEM
B Apbutpaxssiii cyn PT.

Hanpumep, no nanHeiM kommanuu «/u sHn On OueHkay, pa3HHIA MEXIY
KaJaCTPOBOM M PBIHOYHOM CTOMMOCTBEO Ha OKpaumHax Ka3zaHu, B 4YaCTHOCTH B
KupoBckoMm paiioHe, rae pacmnojokeH 3aBoa «OprcuHresy», coctaBuia 7 pas,
MPOIMOPLMOHAILHO YBEIMYMB U HanoroBylo 0a3zy. B Coserckom paitone Kazanu
M3BECTHOMY MpPEANPUHUMATENIO U Biajienbily ceth «Pernna» Muxamny CkoOIMOHKY
BBICTAaBUJIM 1IEHY 3a 24 ThIC. KB. M Ha yiule [lonepeuno-Hokcunckoit B pazmepe 227
MJIH. pyOJieli, TOJIbKO MOocie oOpallleHus B apOUTpaxk KaaacTp ObUl CHUXEH 110 35,5
MJIH. pyOJiel, To ecTb B 6,5 pas.

B HaGepexunpix Yenmnax kommanuu «TpancTexCepBucy» ynaaoch CHU3UTH
CTOMMOCTbH 3€MEJILHOrO ydacTka B 28 ThiCc. kB. M ¢ 104,6 MiH. pyOsei 1o 29,9 miH.
pyoneit (¢ yuerom 3emuin B Kazanu TTC cHM3MI KagaCTpOBYIO CTOMMOCTH CBOMX
3eMenb ¢ 650 MuH. pyoneit 1o 222 miH. pyouneit). OAO «I enepupyrolias KOMIaHUSD)
yepes CyJ B TOM JK€ aBTOrpajie J0OMIOCh CHIXKEHUS KaJaCTPOBOM CTOMMOCTH y4acTKa
B 388 ThIC. KB. M ¢ 678 MuH. pyOsei m0 52 MuH. pyOsel, COKpaTHB OOIIYIO
KaJIaCTPOBYIO CTOUMOCTb CBOEH 3eMiiu ¢ 6,7 MipI. pyosieit 10 583 MitH. pyOJiei.

Bcero ¢ suBaps mo asryct 2012 roma, TO ecTb 3a MEpBbIE 8 MeECSIIEB
NPUMEHEHUS HOBOM OLIEHKH, B CyAbl ObUIO mMOAaHO 297 HCKOB, MO KOTOPBIM
COBOKYITHAsl KaJacTpoBasi CTOMMOCTh YYaCTKOB JocTUrana 82 mupa. pyOseil. busnec
TpeboBan ee CHwkeHus A0 18 mupa. pybneit, To ects B 4,5 pa3a win Ha 64 MIp/.
pyOreit.

OTtmeTnM, YTO Takol runepTpoPUpPOBAHHBIN XapakKTep MPOLECC OCMapUBaHUS
KaJIaCTPOBOI cTomMOCTH TIproOpen umeHHo B Tatapcrane. 3a Bech 2012 ron B Poccun
ObLIO paccMOTpeHO 1,2 ThIC. CyJIEOHBIX UCKOB O TIEPECMOTPE KalaCTPOBOM OLIEHKH, U3
Hux 528, T0 ecth 44%, npunumck Ha Tatapcran. ['eanupexrop PKI «3ems» Hazubd
bakupoB coobmmi, 4To 3a MOCieqHue TPU Toja B cydax TarapcTraHa pacCMOTPEHO
1294 nena mo ocmapuBaHUIO PE3YyJbTATOB TOCYJAPCTBEHHOM KaJacTPOBOUM OLICHKH

3eMJIM B HACEJICHHBIX MyHKTaX. 13 HUX ymoBieTBopeHo 852 ucka [2].
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N3 BplllE H3T0KEHHOTO BHJIHO HAJULO MOPOTUBOCTOSIHUE HWHTEPECOB
aIMUHHACTpai 1 Om3Heca. KOHEUHO, B HACTOSIIEE HEMPOCTOE BpEMs PETHOHAM H
MYHULUIIAIUTETAM MIPUXOIUTHCA U3bICKUBATh HOBbIE UICTOUHHUKH MOCTYIIEHUS B CBOM
OIO/KET, HO TPHUHSATAs Ha BOOPYKEHHUE MPAKTHKA MOXET 3HAUYUTEILHO HaBPEAUTH
OM3HECY KOTOPBIN U TaK UCTIBITHIBACT HE JIYUILINE BPEMEHA.

Kpome Toro B 2015 roay 3amyiieH emé oauH MEXaHU3M IO (HOPMHUPOBAHUIO
HaJIOroBbIX noctyruieHui, 30 oxts0ps 2014 roga I'occoer PT mpunsin 3akon N 81-
3PT «O BHecenuu mameHeHuid B 3akoH PT «O Hamore Ha UMyIIECTBO OpraHU3ALUN».
[locne BcTymieHus B cwily AaHHOro 3akoHa (¢ 2015 ropa) Hajmor Ha MMYHIIECTBO B
OTHOIIEHUH OTJIETLHBIX 00BEKTOB UCUUCIISCTCA C KalaCTPOBON CTOMMOCTH.

3akonom PT ompeneneHo, kakue HWMEHHO OOBEKTHI TOMAMYT TMOJ| TaKoe
Hasnoroo6soxenue. 13 Bcero nepeunss 00bEKTOB, YCTAHOBIIEHHBIX IyHKTOM 1 cTaThu
3782 HK P®, Ttarapcranckue 3aKOHOJATENM PEIIWIM 00jlaraTb HaJIoroM
KaJJACTPOBYIO CTOMMOCTH TOJIKO B OTHOIIEHUU TOPTOBBIX IIEHTPOB (KOMILIEKCOB)
obOmelt miomanpio cBbiie 3000 KB.M U TMOMENIEHUH B HUX, PACIOJIOKEHHBIX Ha
TEPPUTOPHUSAX HACEJICHHBIX IMyHKTOB C YHCIEHHOCTHhIO HaceneHus Oosiee 145 000
yeloBeK, a B Ommkaiimed nepcrektuse cBbie 2000 kB.M. CrneayeT OTMETHTH YXKe
MMEIOTCSl MPELEICHThl OCMIapUBaHUs UX CTOMMOCTH, a CaM IPOILIECC OCHapUBaHUA U
3]1eCh IPUHUMAET MAaCCOBBIN XapaKTep.

B cootBerctBuu ¢ 1. 5 cr. 65 3K P® kamactpoBasi CTOMMOCTh YCTaHABIMBAETCS
JUIS TIeJIed HajJorooOJOKEHHUS W ONpENeJCHUS apeHJHOM IUIaThl 3a 3EeMEJIbHBIN
Y4aCTOK, HaXOSIIUICS B TOCYIapPCTBEHHON MJIM MYHHUIIMITAIBHON COOCTBEeHHOCTH [3].
N3 dero cnemyer, KagacTpoBas CTOMMOCTh HANpPSIMYyIO TpHUBS3aHA K JIOXOJHOCTH
00BEKTa HEABMKUMOCTH, TO €CTh OTPE/ICIICHHA PHIHOYHBIMU (haKTOPaAMU, BIHSIFOIIIIMHA
Ha BEIMUMHY €€ KanmuTaiu3anuu. VMIMeHHO TakoW MOJX0Jl MOXKHO CUMTATh HauOoJiee
CTpaBEIJIMBBIM, TaK KaK B 3TOM CiTy4ae HaJloroBas 0a3a, clie0BaTeIbHO M HAJIOTOBHIC
HAYKCIIeHUsT OyIyT TPOMOPIMOHAIBHEI TIOMy4aeMOW PEHTE OT HCIOJIb30BAHMS
o0BbeKTa Hajorooonoxenus. KoHeuHo, /uisi peajiu3aliuu paccMaTpUBaeMOro MojIXxo/1a

notpedyercsi pa3paboTKa CJI0KHOW METOJAUKU B MOJIEIH KOTOPOH OyAyT yUYUTHIBATHCS
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BCE KOHBIOHKTYPHBIE (DAaKTOPhl HMMEIOIINE CYIIECTBEHHOE BIMSHHUE HA PEATbHYIO
PHIHOYHYIO CTOMMOCTb MPEMETA OLICHKHU.

B npotuBHOM citydae ecnu HajoroBasi 06a3a (KaJacTpoBasi CTOUMOCTh) OOBbEKTa
HEJBM)KUMOCTH HE OyJIeT COOTBETCTBOBATh €€ PHIHOYHOW CTOMMOCTH, BO3HHUKAIOT
NPELEe/ICHThl HEIOOLEHKH WJIM TEepPEOleHKH CTENeHW KalnuTaiu3alul OO0BeKTa.
COOTBETCTBEHHO BO3HHMKAIOT YCJIOBHUSI HAJOTOBOM HENOHATPY3KH WIIM IMEPEHArpy3KU
cyObekTa HamoroobmoxkeHus. Ilpu CyIIecCTBEHHOM  3aBBIIICHWU  KaJaCTPOBOU
CTOMMOCTH BO3MOXHO BO3HHMKHOBEHUE CHUTYallUH, KOTJIa HAJIOTOBBIC HAUWCIIECHUS U
XO3SIUCTBEHHBIE pacxoAbl Ha coAepaHUe OOBEKTa MEPEKPBIBAIOT PEHTY OT €ro
UCIIONIb30BaHuA. To ecTh pbIHOYHAS CTOMMOCTh TIPU TakKOM HEO0OJIyMaHHOM
BMEIIIATEIIbCTBE MOJKET CTaTh OTPULATEIBHOM, YTO OLEHUMBAETCS KAK CO3/IaHUE
KPU3UCHOM CUTyallMH Y KOHKPETHBIX PHIHOYHBIX CYOBEKTOB IO BIUSHUEM BHEIIHUX
aJIMUHUCTPATUBHBIX (PakTOpoB. B yCIIOBUSAX CHCTEMHOTO KpH3HCa, KOTJla PEHTHBIC
JIOXOJIbI 3HAYUTENILHO CHU3WIIUCH, HEOOXOJUM B3BEIICHHBIH MMOAXO0JI B HAJIOTOBOMN
MOJINTUKE KO BCEM CyOBbEKTaM, B TOM YHUCJI€ U K COOCTBEHHUKAM UMYIIIECTBA.

beccniopHo, amMUHKCTpals MOKET aneJUIMpOBaTh K CUTyalldd B SKOHOMUKE U
COLIMAJIbHBIM 3aJja4aM B YCJOBHMSIX KpHU3UCa, O HEOOXOAMMOCTH PACCTAHOBKH
MPUOPUTETOB M HEOOXOAMMOCTH >XepTB. KoHEuHO, TOproBasi NEsATEIbHOCTh HE B
COCTaBE MPUOPHUTETHBIX, HO KAK Mbl 3HAEM OHA HE CYIIECTBYET B BAKyyME€ U HUMEET
CYILIECTBEHHBIM MYJIbTUIUIMKATUBHBIN 3(P¢deKT B OAHKOBCKOW W MPOW3BOICTBEHHBIX
chepax. Tak B YaCTHOCTH, TOPTOBBIE IIEHTPHI MPUBICKIN OOJBIINE KPEAUTHHIC
pecypchbl, MX OaHKPOTCTBO JISDKET JOTOJHUTEIBHOM Harpy3koi Ha u 0e€3 TOro
pOOJIEMHBII OAHKOBCKHI CEKTOP, PE3YyJIbTaThl HE 3aCTABAT CEO0s HK/1aTh.

B 3akmroueHMM XOTenmoch OTMETUTh. Hamor Ha MMyIIECTBO HE IIJIOXOHM
MEXaHU3M B peau3aliu OIOKETHOM TOJUTUKH PErMOHOB M MYHHUIUIIATBHBIX
oOpazoBanuii. Ho BHeapeHue HOBBIX HHCTPYMEHTOB BCETJa CBSI3aHHO C
OnpeNeI€HHbIMU PUCKAMU M TOTEpSMU. BaXHO HaWTH Takoe KOMIPOMHUCCHOE
pelieHue Tpu  KOTOpOM OyleT JOCTUTHYTO COCTOSIHHME MNPUOIMKEHHOE K
ontuMagbHOMy 10 KkpuBod Jlapdepa mnpu paccMOTpeHHH B  JIOJTOCPOYHOM

ICPCIICKTHUBE. O,Z[I/IH N3 CYIICCTBCHHLIX 3JICMCHTOB B O6H_I€M KOMINJICKCE pCIIacMbIX
95



3a7a4d, pa3paboTka METOAWKM U WHCTPYMEHTOB €€ peanu3alliy MPH ONpeaeICHUH
KaJaCTPOBOM CTOMMOCTM MCXOJs M3 IPUHLWINA PEaTbHOW TOXOJHOCTH IIpHU
3(p(PEKTUBHOM UCMOIb30BaHUU O0BEKTa HEIBMKUMOCTH. B mpoTHBHOM ciyyae
BO3HUKAIOT PUCKU JHOO YTPaTUTh HMHBECTUIIMOHHYIO TPHUBIECKATEIBHOCTD, JHOO
IIOBTOPUTH HEMELKUI onbIT. Hanmor Ha uMyiecTBo B I'epMaHuM 3aBUCEN OT BEIMYHHBI
uMmyliecTBa (HETTO, TO €CTh BBICUUTHIBAJIACH 3a/I0JDKEHHOCTb), KOTOPBIM BiaJIell
HAJIOTOIIATEIbIIMK B ONPeNeIEHHbIN JeHb. MeToa oueHkHn umyniectsa B 1995 r. Obun
IPU3HAH HECOOTBETCTBYIOIIMM KOHCTUTYLMM M TO3TOMYy Hajmor B 1997 r. Obla

OTMECHEH.
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113 ICTOPHU PA3ZBUTUS SA3BIKOBOM ITOJIUTUKU B CUCTEME
OBPA30OBAHVA CILHA

Cratbs omyOnukoBana mnpu noxanepxkke PI'H® wu IlpaBurensctBa PecmyOmnumku

Tarapcran, mpoekt 15-14-16002

Aunomayus. B oanmoti cmamwve paccmampueaemcs mekyujee noioxceHue u
B03MOJICHOE — pazeumue  A3bIKOGOU  NOAUMUKYU HA  meppumopuu  Amepuxu.
Ommeyaemcss akmyanbHOCMb U BANHCHOCMb IMUX HPOYeccos OJisi PopmMuposaHus
meKyujell s136IK080U KApMuHbl MUPa U 803MONCHO20 NPOSHOUPOBAHUS ee 0)OVuUX
mpaHncpopmayuil.

Kntouesvie cnosa: sazvikosas noaumuxa, OUTUHSBUZM, 20CYOAPCMBEHHLIU S3bIK,
MUHOPUMAPHDBIU A3bIK, 20MO2EHU3AYUSL, MYTbMUKYTbIYPATUM.

B coBpeMeHHOM MHpe B CBSI3M C MPOIECCAMU CaMOOTIPEICICHUS HaIuH,
oOpa30BaHHEM MHOTOHAIIMOHAJIBHBIX TOCYAApCTB, MEXKIOCYAapCTBEHHBIMH U
MEXHAITMOHAIBHBIMA OTHOIICHHMSIMHU, AKTHBHOW MUTpaldeld HACENICHUS OTHOW U3
OCHOBHBIX 3aJ1a4, CTOAIIUX Mepel TOCYyIapCTBOM CTajlo MPABOBOE PEIICHHE BOPOCOB
s3pIka B oOmEecTBe. AKIICHT Ha TaKHe TEeMbl, KaK S3bIK W OTHUYECKOE
MPOUCXOXKJICHWE, S3bIK M KYJIbTypa, S3BIK W 00pa3oBaHWE, BO- TICPBBIX,
OTIPEIEIISIIOTCS TOTPEOHOCTSIMHU 00IIIeCTBa B 11€JI0M. BO-BTOPBIX, KU3HECTIOCOOHOCTD
MHOTOHAIMOHANBHBIX, JTHHUYECKH PAa3HOOOPa3HBIX TOCYNapCTB  3aBUCUT  OT
CTpAaTeTUH  S3BIKOBOM  TOJIUTHUKH HAa IIHPOKOH OCHOBE  COIMAJIbHBIX,
o0pa3oBaTeNbHBIX W DJKOHOMHYECKMX TeHJeHIMH. OHU «3aTparuBarOT TEMY
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3aKOHO/JATEIBbHOr0 OOecreueHus: TPUMEHEHUs A3BIKOB B O(UIMATBLHOM U
HEeOpHUIIMATLHOM OOIIeHNH, B OOyYCHMHM S3bIKaM B IIKOJE H By3e, BO
B3aMMOOTHOIIEHUSIX MEX Ty HapoaamMm» [1; ¢.315].

S3bIkOBass roMoreHu3amusi (OAHOSI3bIYME) OOIECTBa SIBISETCS OCHOBHOM
HEIbI0 TMOJUTUKU accuMuisinuu. [Ipu nonutuke nuddepeHuranun MUHOpUTApHBIE
WU S3bIKM MEHBIIMHCTB HE TOJJIEPKUBAIOTCS TOCYJApCTBOM, OJHAKO HMEIOT
BO3MOXXHOCTh  CO3JJaHUSA napaJyieIbHBIX ~ HWHCTUTYTOB  (YacTHBIE y4eOHBIC
yupexjaenus, yactaeie CMU).

Mogens MyJIbTUKYJABTYpaJIM3Ma B  SI3bIKOBOM TMOJUTHUKE TMpeiiaraercs
paccMaTpuBaTh B JBYX BapuaHTax. |) PervoHanbHBIM MyJIbTUKYIBTYypaIU3M, TIE
3alllTa SI3bIKOB  TEPPUTOPUATIBLHO OOYCIIOBIIEHO, W OCHOBAaHO Ha IMPHUHIUIAX
denepanuzMa W MHOTOYPOBHEBOI'O YCTPOMCTBA TMOJMTUYECKOM BIAcTH. 2)
COUMOKYJBTYPHBI BapHaHT MYJbTUKYJIbTYpaiu3Ma IMPU3HAET YHUKAIbHOCTh H
3alllMIIAeT TpaBa HCIOIb30BaHUS HMIUOM BO BCEX KOMMYHHKATHBHBIX cepax
(pernaMeHTHpyeMbIX, aMop(dHbIX). Takas s3bIKOBas TMOJUTHKA CTUMYJIUPYET
pa3BUTHE OMJIMHIBU3MA WM MYJIbTUJIMHIBU3Ma B 00pa3zoBaHuu. [6; €.211].

B paborax JI. MycraguHOil MOAYEPKHUBAETCS, UTO  «PE3YJIHTATHI
COIIMOJMHTBUCTUYECKUX HCCIICIOBAHUM, HAIMPaBJICHHBIX HA PEIICHHE TI00aTbHBIX
BOIIPOCOB U MOOLIPEHUSI TOJEPAHTHOCTH, JOKa3ajdd OCHOBOMOJIATAIOIIYI0  POJIb
o0pa3oBaHus B JOCTH)KCHUU SI3BIKOBOM MOJMUTUKON 1enei. OOpa3oBaHUE SIBISETCA
TJIABHBIM CPEJICTBOM, KOTOPOE€ OKa3blBa€T MPsIMOE W AaKTHUBHOE BIIMSHUE Ha
TIOJIOXKCHHE, IPECTHK U Pa3BUTHE s3bIKay(5S, €.175]

B nensx ocBenieHus s3b1k0BoOM noauTuku B oopazoBanun CIIIA Heobxomumo
CKa3aTh 00 aMEPUKAHCKHUX COIIMOJMHTBUCTAaX, MUCCIECIOBABIINX OOIIYI0 CIEHUPUKY
aMEpPUKAHCKOTO  JABYS3bIYHSA, ACCUMWJISIIUM, SI3BIKOBOTO  CABWra, CIOCOOOB
COXpaHEHHUsI M OOCIyXUBaHUA s3bika. Hanbonee BIMATETBHBIM COIMOJIOTOM SI3bIKA
apisierca Jxomry @umman («S3bikoBasg josuibHOCTH B CoenuuenHbix [lTaTtax»
(1966)), pa3BuBImIM uUIEH commmosiora  X. Kiiocc, KkoTopble mbITaiCA
JIOKYMEHTHUPOBAaTh YCBOEHUE HEMELIKOTO SI3bIKa B AMEpPUKE, a TaK K€ TaAKUX YUECHBIX,

kak OiHap XaraH (HOpBEXCKUW s13bIK), Ypudnab Beitnpeiixa (uaum), Yapiss
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®epriocon (apabckuii a3bIK, aurioccus), Jlems Xaiimc (atHOTpadus peun) u JxoH
['amnepn, (MHAWKCKOE MHOTOSI3BIYME), MCCIEIOBABIIMX S3BIK U S3BIKOBYIO
ACCUMUJISIIIUIO B MHOTOSI3BIUHBIX 00III€CTBAX.

Emie oJHUM MCTOYHMKOM HBIHELIHErO POCTa MHTEpPECa K BOIPOCAM SI3bIKOBOM
MOJIMTUKH SBISIIOTCS paboThl JIaboBa (1972), koTopblit MccaeaoBall HECTaHIaPTHBIC
TUANeKThl (Hampumep, appoaMEepUKAHCKUN aHTJIMICKUN). OTH HUCCIEeI0BaHUS
IPUBEIN K HOBOW KOHLIENTYaIN3alud U3MEHEHUS U U3BMEHUNBOCTH SI3bIKA.

B coumansHO-OpueHTHpOBaHHBIX padorax dumman, Xaitmc, DepriocoHa,
JlaboBa u Jipyrux, 0co60e BHUMAaHUE YIEISIETCS U3YUEHUIO SI3bIKOB HMMUTPAHTOB B
Coeaunennsbix IllTaTax (HeMeUKU SI3bIK, UM U T.[.), ONIPEACICHUIO B3aUMOCBSI3U
CTaHJAPTHBIX U HECTAH/IAPTHBIX SI3bIKOB C JOMUHHUPYIOLIEH aHIIUICKOW KYJIbTYPOU,
HaIlpuMep JIWTJIIOCCUM CTAHIAPTHOIO AHTIMKCKOTO fA3bIKa U UEpHOTOo aHIIMICKOro
(KpeolbCKOTO aHTJIMHCKOIrO, TaBaliCKOro MUJKUH aHIVIMHCKOIO), KaHaJICKOTro
AHTJIMIICKOr0 U KaHAJCKOTo (paHIly3CKOro, CTAaHIAPTHOTO (PAHIy3CKOIO sI3bIKA U
TaUTSHCKOIO KPEOIbCKOTO SA3bIKA U T.[I.

Coenunennsle 1lITaTel AMEpUKH SBISIOTCS OJHOM W3 TE€X HEMHOTHX CTpaH, HE
MMEIOIMNX rocyaapcTBeHHOro s3bika. CormacHo cratbe Koncturynum CIIA,
AHTJIMICKUN  SI3bIK  SIBJISIETCST  O(UUMAIBHBIM  SI3BIKOM.  OJTO  O3HA4YaeT uTo,
npeacTaBuTeNn (eaepagbHOro MpaBUTENIbCTBA UMEIOT 0053aTEIbCTBO COXPAHATh U
YKPEIUISTh POJIb AHTIIMICKOTO si3bika. Bee oduumanbHbie (yHKIMHM MPaBUTENIbCTBA,
JIOKyMEHTBI, HEOOXOAMMBIC JJIsi OOEeCIeYeHHUs] HaIMOHAIBHOUW OE€301MacHOCTH,
MEXIYHAPOJHBIX  OTHOIIEHWH, TOPrOBJIM, MYOJUYHOrO  CYJONPOU3BOJICTBA
BBITIOJIHAIOTCSl HA aHTJIMKACKOM $i3bIKe. BOpoc 0 rocy1apCTBEHHOM SI3bIKE OCTABAJICS
aKTyaJbHBIM BO BpPEeMsI U MOCJI€ BOMHBI 32 HE3aBUCUMOCTh, HO B UTOTE OBLJI OCTABIICH
0e3 Kakoro-1mbo o(UIMATBHOTO PEIICHHUS.

B pasznuuHble TOABI KOHTPECCMEHBI UM OOIIECTBEHHBIE OpraHU3AlUU
MOJIHUMAaJIA BONPOC O CTATyCE aHIVIMICKOTrO s3blKa. B TaHHOM BOIIpOCE CYIECTBYET
JIBA TPOTHUBOMOJIOKEHHBIX TedueHusa. Hekoropsie unensl Konrpecca CIIHA
«paccMaTpUBAIOT KaK TPEBOXKHBIM 3HAK M Aaxe yrposy [10] To, 4ro mo olueHkam

biopo mnepenucu Hacenenuss CIIA 21,1% xwureneit CIIA Teneps cuurtaror
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JOMAIIHUM JPYrod S3bIK KpPOME€ aHrJuiCcKoro. OTo 63, 2 MWUIMOHA KUTEIEH,
npuMepHo B 2 pasza Oosblie, ueM K 1990r. u B Tpu pasza 6onbiie, yem k 1980r. B
NEPUOJ MacCOBOM UMMUIpanuu u3 ctpad Asuu, LlenTpanbhoil u FOxHON Amepuku,
Adpuku u bmxuero Bocroka. Jlemorpadudeckue n3aMeHeHUsI B 0COOCHHOCTH ObLIH
3aMETHbl B TOCYIAAapCTBEHHBIX IIKOJaX. B  Kiaccax cymiecTBoBano O0bIIOE
KOJIMYECTBO yYalUXCs, MPUHAMIEKAIUX K Pa3HbIM KYJIbTYPHBIM, 3THHUYECKUM U
HallMOHAIBHBIM rpymnmaM. Kaxaplii MATbld MIKOJIBHUK TOBOPUJI JOMA «HA OJHOM M3
194 s3bIKOB», AETHM HUMENHM PA3HOE PEIUTHO3HOE U COLHUAIBHO-PKOHOMUYECKOE
MIPOUCXOXK/CHUE, a TaK)Ke ypoBeHb oOpa3zoBanus. [lepenuchy Hacenenus CIIIA 2012
rojla MOJATBEpPAMJIA BO3pACTAIOIIEE S3BIKOBOE pPAa3HOOOpa3ue, B YACTHOCTH CpEaH
HaceJIeHUs1 IIKOJbHOro Bo3pacta. Ilpeamonaraercs, uyto k 2030 rogy Oemnbie
HOCHUTEJIA AHTJIMKACKOTO s3bIKa OYAYT COCTaBJISTh MEHEE IOJOBUHBI YYEHHKOB.
[Tporuo3sl nemorpadoB O TOM, UTO B OimkaillieM OyAylleM HM OJIHAa 3THHUYECKas
rpynmna He OyJIeT MpeacTaBisTh COOOM YHCIEHHOE OOJBIIMHCTBO, BBbI3BIBAIOT
OECIOKOMCTBO MO MOBOJY CTAaTyC AHIVIMMCKOTO S3bIKa KaK JOMHUHHPYIOUIETO SI3bIKa
CTPaHbl U AHIJIMKCKOTO OJHOSA3BIUMSA KaK HOPMBL. B CBS3M ¢ 3THM Ipemiarajuch B
pa3nuYHbIE TO/IbI Pa3IMYHbIEC MPOEKTHI 3aKOHOB O FOCYAApPCTBEHHOM SI3bIKE (OIUH U3
nocienaux «English language Unity Act of 2015»).

JIBmwxkenune "Tonbko aHTIMUCKUN" B cepenuHe XX B. IPHOOPETIO OOIITUPHYIO
noanepkky B CoenMHEHHbIX MTaTax. Lleapl0o AaHHOrO JBHIKEHHS SBIISETCS
NPU3HAHWE AHTJMHCKOrO rocynapcTBeHHbIM sA3plkoM CIIIA wu  cokpaiueHue
UCIIOJIb30BAaHUSl JAPYIMX S3bIKOB B MPAaBUTEIbCTBEHHBIX U OOILECTBEHHBIX U
oOpazoBarenbHbIX yupexaeHusx Coenunennbix lITaTos.

HecmoTtps Ha ToT dakt, uto CIIIA Ob11M OCHOBaHBI M PAa3BUBAIKNCH KaK CTpaHa
MEPECENICHIIEB 1 UMMHUTPAHTOB, IIABHOM XapaKTEPUCTUKOW KOTOPOM OBLIO SI3IKOBOE
U 3THUYECKOE pa3HOoOpa3ue, aHTTMICKUI S3bIK BBEPSJICS B KAUECTBE €AMHOTO S3bIKa
CTpPaHBbl, a AHIJI0-CAKCOHCKUE IEHHOCTH MOAEPKUBAIMCH B KAUECTBE OCHOBHBIX.

OOpamass ocoboe BHMMaHHE Ha TO, 4YTO pACTYIIEE YKCIO S3bIKOB B
aMEpUKAHCKOM OOIIECTBE MOXKET TMPHUBECTH K MOJUTHUYECKUM DPAa3HOTJIACHAM,

MOJIYEPKUBaAs MPAKTUYECKOE MPEUMYIIIECTBO OOYUEHHMSI TOJIBKO Ha OJHOM si3bike. Ho
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J000TO poAa MPEMATCTBUS B HMCIOJB30BAHUM JIPYTUX SI3BIKOB, B TOM YHCJE Kak
A3bIKa 00YUYEHUsI, OTPAHUYECHUSI B COXPAHEHUH U UCIIOIb30BAHUU S3BIKOB KOPEHHBIX
HaponoB AMepuku He cornacyercs ¢ Koncturynueinn Coennnennbix LItaTos.

BaxHbIld IPOEKT MO COMAIIBHON MCUXOJOTUM O JIBYSI3bIYUM M €T0 BIIMSHUU
Ha pa3BUTHE 00pa3oBaHUs AeTeil ObUT peann3oBaH B 1950-x rogax B YHUBEpCUTETE
Makrumia B KBeGeke. BwiBoIbI O TOM, 4YTO [BYs3bIYME HE HAHOCUT YyuiepOa
IICUXOJIOTUYECKOMY U 00pa30oBaTEIbHOMY pa3BUTHIO KaHAJCKHX JI€TE€H, a Jaxke
HA000POT, 3HAHUE S3BIKOB MOXET OBITh MO3HABATEIbHBIM, MOOYINUIO0 aMEPUKAHCKUX
MEeJaroroB MPUMEHATh METOIUKY JIBYSI3bIYHOTO OOpa30BaHMs B aHAJOTMYHBIX
cutyanusax B Coenunennsix lllTaTax. beuin 3amyiieHsl JBYS3bIUHBIC IPOTPAMMBI IS
pelIeHUs] COXPaHSIOMUXCS MPOOJIeM HEYCIIEBAEMOCTH CPEIU aMEPUKAHCKUX OOIIMH
A3BIKOBOTO MEHBIIIMHCTBA, OCOOCHHO MOCJE TOr0, KaK ObUIA YCIEIIHBIMU CTapTOBBIE
MPOEKTHl B MPEOJOJCHUHN «SI3BIKOBOM MPOOEIIOBY IJIs IeTel KyOUHCKUX OEKEHIIEB B
HOxnoit ®@nopune. [punstue 3akoHa o ABYsS3bIYHOM OOpazoBanuu (1967 r.) mano
BO3MOXKHOCTh JJIl peaii3allid M M3YyYEHUsS pPa3IMYHOrO pojAa JBYA3BIUHBIX
porpamm mpu ycyioBun GpuHaHcupoBanus ux peruonamu CIIIA.

[To muenuto OmenkoBoil B.B., BcienctBue reorpaduyeckoil M30J50UU OT
OCTJIbHOTO MHpa U 3aKPEIUICHUS CTaTyca aHIJIMHCKOrO $3bIKa Kak S3bIKa
MEXIYHAPOJIHOTO OOINECHMS, KUTETH AMEPUKH HE HMEIOT CTUMYJa K H3YYEHHUIO
BTOpOro si3bika. [IpM OTCYTCTBHMU JMYHOTO OMbITA OOUIECTBEHHOCTH JIETKO BEPHUT B
TEOPUH, JUCKPEIUTHPYIOIINE METCKUNM OWIMHTBH3M W HEJOOIEHUBAIOIINE BpPEMS,
KOTOpOo€ TpeOyeTcsl JJisl OBJIQJICHUS] aHTJUUCKUM SI3IKOM B 00BbEeME, HEOOXOIUMOM
JUUISl YCIICIIHOTO OOYYEeHUs JETEH, MpUHAIekKAITUX K S3bIKOBBIM MEHBIIIMHCTBAM, B
OOBIYHBIX KJIaccax Ha aHTJIMMCKOM s3bIKe [4; ¢.49].

Pesynbratom pedarenbHOCTH «TOJNIBKO AQHIIIMKWCKUM» CTajla WHULIMATHUBA
«English for the Children Initiative» B Kamudopuuu [9], xoTopas 3ampemiaet
OUITMHTBUCTUYECKOE 00pa3zoBaHUE U TpeOyeT, 4TOObI B rOCYAapCTBEHHBIX INKOJaX
€AMHCTBEHHBIM SI3bIKOM OOydeHMs] Obln1 aHruiickuii. HOBBIM 3aKkoH orpaHuyui
YCIIYTH, TPEAOCTABISIEMBIE MIKOJIAMU JIJISl YYALIUXCS, HE SIBISIOMINXCS HOCHUTEIISIMU

AHTJIMMCKOTO $3bIKA. anmnec;l, NpHUHAAJICKAIHUEC K A3BIKOBBIM MCHBIIMHCTBAM,
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MOMEIIAIOTCS B OTJEIbHBIE KJIACCHI AJISl U3YUCHHs aHTIUICKOTO s3bIKa HEe Oosiee ueM
Ha oguH roa. Ho GompmuHcTBO skmreneit KamudopHun He moanepkaid ITaHHYIO
WHULIMATUBY, TaK Kak 1,4 MUUIMOHA y4daluxcs TOCYAapCTBEHHBIX IIKOJ HE BIIAJCIOT
aHrauiickuM. DT1a mudpa Oomplne, yeM B JT000M Apyrom rocyaapcerse. Cutyanus
TakoBa: 0oJiee TMOJOBUHBI BCEX IIKOJIBHBIX OKPYTO, T[€ ydarcs IIKOJbHUKU C
OTPaHUYCHHBIM AHTJIMMCKUM JIMIIIEHbI OOyYEHHUsI Ha POJIHOM S3bIKE, OTYACTH H3-3a
HEXBATKH KBATU(UIIUPOBAHHBIX ABYSI3BIYHBIX YUUTEICH. 3aKOHOAATEIbHBIC YCUITUS B
HaIpaBJICHUM HM3MEHEHHUS B KOHTEKCTE JBYSI3bIYHOTO 0Opa30BaHUs MPOBAIUIUCH B
nocieanue roasl. PTA omobpun 3akonHompoekT cenaropa Jlene Anmept (D-
Coronado), koTopbIi mpeasiaraet OOJIbIIYI0 THOKOCTh METOJOB OOydeHHs (B TOM
YHCJIE U S3BIKOBYIO) yUHTeNlel Ha MecTax [8; ¢.45].

3aK0oH O JBYS3bIYHOM oOOpa3oBaHuu uctek B sHBape 2002r. Kpome Toro,
oOpazoBanue CIIIA MemieHHO mpekpamaeT MporpaMMbl  HMHOCTPAHHBIX S3BIKOB:
MHOTHE YHHUBEPCUTETHI M KOJUIEKU OoJibllie HE TPEOYIOT MHOCTPAHHOIO fA3bIKA, a
TaK)K€ HayaJbHOE M CPEIHEE 3BEHO IIKOJIbI EPEHECIH CBOU YCHIIAS HA MOATOTOBKY
YYEHUKOB K CTaHAAPTU3UPOBAHHBIM TECTaM HA AHTJIMMCKOM S3bIKE M MAaTEMATHKE B
pesyabTare denepanbHoro 2002 o0pa3oBaTEILHOIO 3aKOHA, HU OJTHOIO OTCTAIOIIETO
peOeHka. 3akOHbBI M Mepbl OTBETCTBEHHOCTH, KOTOpPbIE OPUEHTHPOBAIUCH
HCKJIFOYUTEIBHO HA aHTJIMMCKUN SI3bIK U MAaTEMATUKY, IPUBEIM BO MHOTHX IIKOJIAX K
NAJCHUI0 B 3aHSATHSIX MO MHOCTPAHHOMY $I3bIKY W JIpyruM mpenMeraMm. Ponoc u
Pufahl [9, 2010] numyT, uTo mpenoaaBaHue GppPaHIly3CKOro, HEMEIIKOTO, SIMOHCKOTO
Y PYCCKOTO SI3bIKa CHU3WJIOCH HA HAYAJIbHOM M CPEJTHEM YPOBHE.

MunucrepctBoM 000poHbI CIIA ¢ 11enpio COOTBETCTBUS COTPYAHUKOB HA BCEX
YPOBHSIX TOCYIAapCTBEHHBIX CTPYKTYp M YIOBIIETBOPEHHS BOEHHBIX MOpeOHOCTEN
CTaBUT 3a/1a4yy U3YYEHHUS MHOCTPAHHBIX S3BIKOB. MeponpusTus, peau3yoliue, 3Ty
LEeIW MOPEAnojaaraT JOCTHKEHUS U3YYalOIIMMU HHOCTPAHHBIM s3bIK 3, 4 ypOBHS
sa3bIKOBOM  komrieTeHiuM.  Cormonorndeckuit ompoc 2006 roma rmokasan, 4TO
aHTJIMACKUI S3bIK IOJDKEH OBITh O(PUIIMAIBHBIM SI3BIKOM, TPU YETBEPTH CKA3aJIU, YTO
JI€TA JIOJHKHBI M3y4aTh JIPYTHE SI3bIKM B BBICHIEH MIKoJe, 65%, 4TO MHOCTpaHHBIE

S3BIKHU ABJIAOTCA BaXXHBIM B KQUCCTBEC SA3bIKA O6y‘ICHI/I$I MaTEMAaTHUKE U €CTCCTBCHHBIM
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Haykam, U 67%, 4TO aHTITMHUCKUI HE YIrPOKaeT MUHOPUTAPHBIM si3biKaM. [Ipe3uaeHT
b. O6ama Ha BompoC O rocyAapCTBEHHOM CTaTyCE€ aHIJIUUCKOTO SI3bIKa CKa3all, YTo
MMMUTPAHTBl JIOJDKHBI 3HAaTh AHIVIMMCKUAWM $SI3bIK, HO 33aKOH O TOCYJapCTBEHHOM
CTaTyCc€ s3bIKa HE SBISETCS HEOOXOIMMBIM U JaXKe JHUIEMEpHbIM. MHorue
aMepHUKaHIIbl, MmoexaB B EBpormy, MOryT cka3aTh TOJBKO «Merci benaucoup», u
«BMECTO TOro, 4YTOObI OECHOKOUTHCS O TOM, MOTLYT JIM WMMHIPAHThl M3y4YUT
aHTJIMICKUI - @ OHM ero u3ydaT — Bam Hy>KHO OBITh YBepeHHBIM, 4YTO Bair pebeHok
rOBOPUT Ha ucnaHckoM. CrenyeT AyMarb O TOM, kKak caeOnaTh JeTedl OMIMHTBAMH,
KOTOpPBIC 3HAIOT OoJiee 0HOTO s3bIkay [10]

CeromHst S3BIKOBBIE MEHBIIMHCTBA ACCUMWIMPYIOTCS B aMEPUKAHCKOE
o0I1IecTBO OBICTpEE, YeM KOraa-nmuOo paHbiine. JlolrocpodHbie MOCIEICTBUS TaKOU
MOJUTHUKH, BKIIOYasi TMOTEPH SI3BIKOB, BEAYT K Pa3pYLICHUIO KYJIbTYPHOU
UJCHTUYHOCTU IEJIbIX COOOIIECTB M TIOKOJICHUS YUYEHHUKOB, MPUHAIJICKANUX K
S3BIKOBBIM MEHBITMHCTBAM, KOTOPBhIE HE CMOTYT MOJYYUTh CpellHee 00pa3oBaHUE B
OJIMDKAMIIIE TOBI.

B 3akmroueHue Hamed ctaThbu HEOOXOJMMO TMOMYEPKHYTH 4YTO, JABUKECHUE
«ToNbKO aHTTMKCKUI OKAa3bIBAECT 3HAYUTEIBHOE BIUSHUE HA IIKOJBbHYIO SI3BIKOBYIO
MNOJUTUKY. MEWHCTpUM omacaeTcs, 4YTO HOBbIE HWMMHIPAHTHl KAaTETOPUYECKH
OTKaXyTCSi NPUHUMATh AHIJIMHUCKUN SI3bIK W QHIJIOCAKCOHCKHE LIEHHOCTH.
['ocynapcTBO MCMOJB3YET MIKOJIBI B KAYECTBE CPEIACTBA HABSA3BIBAHUS AHTIIMHCKOTO
S3bIKA JJIA JIeTed, C IEeNbI0 CO3JaHUN YCIIOBUU JJIsi TOTO, YTOOBI JACTH 3a0bIBAIU
POIHOM A3BIKU KYJIBTYPY.
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YK 81'367.3, 811.133.1
Xanumos M.X., kanouoam ¢punonocuueckux Hayk, ooyenm, HabepesxicrHouennunckuil
uncmumym (Quiuan) DPI'AOY BO «Kazanckuii (Ilpusonsicckuti) gedepanvhbiii

YHUsepcumem.

MOPO®OCHUHTAKCUYECKHE MOJAEJIN B CTPYKTYPE CJIOXKHOI'O
BECCOIO3HOI'O ITPEJIOKEHKM A B COBPEMEHHOM ®PAHI[Y3CKOM
A3BIKE.

AHHOm(llﬂl}l. C npuesjieyenuem wupoxKozco d)dk’l’l’llxﬂl@Ck’OZO A3bIKOB0OCO mamepuaila u
UCNONIL308AHUEM Memood CmpmeypHO'Cj)_)/HKZ/;Z/lOHClJZbHOZO ananmusa yYCcmaHO6J/1E€Hbl
OCHOBHblE MOOENU CILONCHO20 0eccor3H020 npea]lOcheHl/l}l C OmHouweruem
NOOYUHEHUS U COYUHEHUS 6 COBDEMEHHOM praHL!ySCKOM A3bIKE. Hpedcmaeﬂeﬂbl
cpavimamudecKkue Kpumepuu omeparHud4erusl Cil0o34#CH0c0 beccorosno2o npedﬂoofceHuﬂ
om covemarnusl camoCcmaoAamelbHblXx npedﬂoafceﬂuﬁ.

Knroueswie cnosa: cnoowcrnoe beccoroznoe npedﬂoafceﬂue, beccorosnas KOHCMPYKUYUAL,
npedukamueﬂaﬂ eduﬂuua, UHeepcusd, HAKJIOHEHUe, cmpyKknypd, CcemManmuKa,
COYUHEHUe, noovuHeHue.

OO6men3BecTHO, YTO B chepe Oeccoro3usi TPAHUIIBI MEXKIAY MPEIUKATUBHBIMU
eIMHUIIAMU BBIPKEHBI MEHEE YETKO, YeM B COIO3HBIX CTpYKTypax. He ciydaitHo
MO3TOMY, B TPAJAUIIMOHHONW OTEYECTBEHHON U 3apyOeXHOW TrpamMMaTHKE Tpu
UCCJIEJOBAaHUM COIO3HOTO CJIOKHOTO MPEIJIOKEHUS, MPEXAe BCEro, ONMUPArOTCs Ha
dopManbpHBle TMPU3HAKU (COIO3BI, TO3MUIMS MPHIATOYHOTO TO OTHOIICHUIO K
TJIaBHOMY, TIOPSAJIOK CIIOB W Jp.), @ TMPH aHaiu3e OECCOI3HBIX KOHCTPYKIMM — Ha
CEMaHTHYECKHE, JOTHKO-CMBICIIOBbIE M WHTOHAIMOHHBIE MpHU3HAku. B pesymnbrare,
MOCNIEIOBATEIbHOCTh ~ KOHTEKCTyaJIbHO  CBSI3aHHBIX,  HO  TpaMMaTHYECKH
CaMOCTOATENBLHBIX MPEAJIOKEHUH BBIIACTCA 3a CII0KHOE Mpeayiokerne. Hampumep:

Elle était lasse ce matin, elle avait mal dormi (Fr. Sagan)

Va téléphoner au notaire: tu verras bien si je me moque (Fr. Mauriac)

Ha nam B3ruisi o CloKHOM MPeUIoKeHUN (M COI03HOM M O€CCOI03HOM) MOYKHO
TOBOPUTH TOJBKO B TOM CIIydae, €CI BXOMSIINE B €r0 COCTaB MPEIOKCHHS, WIH
OJIHO W3 HUX, UMEIOT 0COOBbIe TpaMMAaTUYECKUE NPU3HAKU, KOTOPHIMH OHH HE

o0sanaT, Oyaydd CcaMOCTOSITEIbHBIMU TpemiokeHusMu. HWHBIME  clioBaMH,
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«CIIO)KHOE TPEIJIOKEHUe, JJIi TOTO YTOOBl CTaTh CHUHTAKCHMYECKOW €IMHHMIICH,
JOJDKHO BKJIIOYaTh B CBOM COCTaB MPEJIOKEHUS, 00JIamalomue Crernu@uaecKumMu
dbopMallbHBIMU ~ TpU3HAKAMH TI0 CPAaBHEHHMIO C TPOCTHIMH  HE3aBUCUMbBIMU
npeioxkenusiMu»  [1,27].0OTrpaHueHre CIIOXKHOTO MPEJIOKEHUST OT COYETaHUS
CaMOCTOATENbHBIX MPEAJIOKEHUN SBISETCS TMEPBbBIM HEOOXOJIMMBIM  YCIOBUEM
UCCIIEIOBaHMsI OECCOIO3HOTO MPEJIOKCHUS U BBIABICHHS €ro 0COOEHHOCTEH [2].

Kak moxa3zano wuccriemoBaHve, SPKUM W TUIHYHBIM TPU3HAKOM CJIOXKHOTO
0€CCOI03HOTO MPEIJIOKEHUS C OTHOIIEHUEM MOJYMHEHUsl sBIsieTcss uHBepcus. U3
TpEeX TUIIOB MHBEPCUHU, CJIIOKHOM, MPOCTOM, aOCOIIOTHOM, Hanboee MPOAYKTUBHOU U
PacIpoOCTpaHEHHOMN SBJISIETCA MpOCTasi MHBEpcHs. B OECCOI03HBIX KOHCTPYKLMSIX C
IIPOCTOM MHBEPCHEH MpeacTaBicHbl Bce ueThipe Haknonenus (Indicatif, Conditionnel,
Subjonctif, Impératif) ¢ mMpPOKMM BpPEMEHHBIM JHMANa30HOM (TIPOIIEIIEe,
HacTosimiee, Oynyiee). Boisaienst 21 Mmozens. [IpuBeneM HEKOTOpPbHIE U3 HUX:

Présent de |” Indicatif — Présent de 1" Indicatif: Renconre-t-elle les arceaux de
fer qui bordent la pelouse, elle les franchit d” un bond facile (R. Merle).

Imparfait de |” Indicatif — Imparfait de |" Indicatif: Passait-elle devant une
vitrine, elle s’y arrétait un moment (G. Mazeline).

Plus-que-parfait de |” Indicatif — Imparfait de | Indicatif: Avait-elle eu l'idée
d'habiller elle meme Isabelle, elle taillait aussitot le tissue d'une robe, d'un manteau
(J. Borel).

Imparfait de | " Indicatif — Imparfait du Subjonctif: L oeillet pourpre était trés
beau et un hommage masculin toujours agréable, vint-il dun gargon sous séduction
(P. Gascar)

Plus-que-parfait de |” Indicatif — Imparfait du Subjonctif: Bien sir, il avait
promis a Kélara de Iui ramener son mari, fit-il dans la gueule du lion (F. Oyono).

Imparfait du Subjonctif — Futur Simple de | Indicatif: Dussé-je en crever de
honte, je la confesserai bien haut & ma femme, a ma belle mére et, bien entendu, a
mon fils (M. Aymé).

Imparfait du Subjonctif — Impératif'. Dussiez-vous en souffrir, dites toujours la

vérité (J.-M. Laurence).
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Présent du Subjonctif — Futur Simple de |” Indicatif: Je ne connais pas le
chiffre. Si petit soit-il, il vaudra mieux que rien (J. Romains).

Conditionnel Présent — Conditionnel Présent : Vivrait-elle cent ans, aucun
autre garcon n’existerait a ses yeux (Fr. Mauriac).

Seigneur, le voudrais-je, je ne pourrais dénouer ce que Dieu a noué (H.
Montherlant).

Conditionnel Passé — Conditionnel Passé: Me l'elit-on refusé, je 1' eusse
inventé moi-méme (J.-P. Sartre).

Conditionnel Passé — Imparfait de | Indicatif: M'aurait-elle accompagné a la
gare, je la savais capable, a la derniere seconde, de bondir dans le train (J. Houbart).

Conditionnel Présent — Présent de | Indicatif: Serais-je plus enfoncée encore,
plus englouti, je ne peux souhaiter de progres, son égoiste délivrance (M. Butor).

beccoto3Hble KOHCTPYKIMM CO CIOKHOM WHBepcue mnpexacrtaBieHbl 10
MOJICNIIMHA, TJI€ B 3aBUCMMOM KOMIIOHEHTE TPEJICTABICHbl TPU HAKIOHEHUS:
YCIIOBHOE, cocllaraTellbHOe, U3bsABUTEIIbHOE. Hampumep:

Conditionnel Présent — Présent de " Indicatif: L univers entier poufferait-il de
vous, c¢’est vous qui avez raison (H. Montherlant).

Imparfait de [” Indicatif — Imparfait de [” Indicatif: Seulement une grande
duchesse, une princesse du sang, dinait-elle souvent chez Mme de Guermantes, elle
se trouvait alors faire partir de cette chapelle, elle aussi, sans y avoir aucun droit ,
sans en posséder de rien d’esprit (M. Proust).

Plus-que-parfait du Subjonctif — Présent de |” Indicatif: Anne fiit-elle morte, et
morte par moi ou pour moi, il n’est pas slir que ce grief essentiel en elt été pour
autant conjuré (J. Borel).

Présent de " Indicatif — Présent de " Indicatif . Un détenu adresse-t-il un salut
a un ami, échange-t-il quelques mots avec un autre, ose-t-il porter une lettre dans la
boite sans étre accompagné qu’il est sir, une fois sur deux, de tomber sur Atl.....
(M.Proust).

beccorosnbie mpemioxkeHuss ¢ aOCONIOTHOW WHBEPCUEH TpeaCcTaBlieHbl 4

monensimu ¢ Conditionnel u Subjonctif B 3aBucumom kommnonente. Hanpumep:
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Vienne la saison morte, la bise, les neiges, viendra la saison nouvelle aussi (H.
Pourrat).

Reviendrait le matin, reviendrait le temps de Paques (H. Pourrat).

CTpyKTypHO TpH THIIA HHBEPCHUHU JOCTATOYHO YETKO PA3IMYAIOTCS 1O TTO3HUITHH
3aBHCHMOTO KOMITOHEHTa. B KOHCTPYKIUSAX ¢ aOCOMOTHON WHBEPCHEH MPHUIATOUHOE
OpeaecTByeT TIaBHOMY. KOMIIOHEHT CO  CJIOXKHOW  WHBEPCHEH  TaKkke
MPEUMYIIECTBEHHO TMPEMO3UTUBEH, XOTA 3a PEOKUM CIIydaeM BO3MOXKHA
uHTEepo3uius. KOMIIOHEHT C MPOCTOW WHBEPCHEH MOXKET OKa3aThCs BO BCEX TPEX
BO3MOXHBIX TO3HMIMSIX: TMpe-, TOoCT-, HuHTepno3unusaXx. C TOYKH 3pEeHHS
CEMaHTUYCCKUX OTHOIICHUN PacCMOTPEHHBIC KOHCTPYKIIMH TAaK)KE OTIUYAOTCS IPYT
oT npyra. Jluama3oH CEeMaHTHUYECKHX OTHOIICHWA B KOHCTPYKIUSAX C aOCOJIIOTHOU
WHBEpPCHEH JTOBOJBHO Y30K. DTO YCIOBHOE M YCIOBHO-BPEMEHHOE OTHOIICHHS. B
KOHCTPYKITUSX CO CJIOKHOM MHBEpCHEN OTCYTCTBYET OTHOIIEHUE YUCTOM yCTyIku. B
KOHCTPYKIIUSX C MPOCTOM HMHBEPCHEM MPENCTaBICHB BCE THUIBI CEMaHTHYECKUX
OTHOIIICHHH, BO3MOXKHBIE BOOOIIE B OECCOIO3HOM MPENJIOKEHUU C TOTUYUHUTEIIBHOU
CBSI3BIO.

B 0eccoro3HBIX KOHCTPYKITUSX C TPSIMBIM TIOPSIKOM CIIOB PEJIEBaHTHBIM
MPU3HAKOM CJIOKHOTO TIPEIIJIOKEHUSI BBICTYIAET crenuduueckas CoYeTaeMOCTb
dopm mpsimoro u kocBeHHoro Hakionenuit: Indicatif, Subjonctif, Conditionnel,
Impératif. Hanpuwmep:

Présent du Subjonctif — Présent de " Indicatif . Qu’on ait besoin de moi, je suis
toujours 1a pour répondre: “Présent” (M. Proust).

Impératif — Futur Simple de | " Indicatif: Aurélien, il a 1’esprit de contradiction,
donnez-lui du sucre, il mettra du sel dans son café (L. Aragon).

Il est pharmacien, naturellement...Mais otez-le de ses assiettes, il n’en reste
rien (L. Aragon).

Conditionnel Présent — Conditionnel Présent . J aurait le manteau rouge, les
bottes et la hautte, on me respecterait (J.-P. Sartre).

Conditionnel Passé — Conditionnel Passé : Si, j'aurais créé le monde, je

n’aurais pas fait mieux (H. Montherant).
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YcnoBueM BxoxaeHus komroHeHTa ¢ Impératif m Présent du Subjonctif B
CTPYKTYPY CJIOXKHOTO OECCOIO3HOTO TPEIJIOKEHUS C OTHONICHHUEM TOMYUHEHUS
SIBIISIETCS yTpaTa 3HAUCHUS TIOBEJIEBAHNS, IPUCYIIIEE UM B TIPOCTOM TPEITIOKCHHUH.

B xonctpyknmm Cond.— Cond. ciioxHOE 0eccor3HOe MPEeAIoKeHHE 00pa3yeT
T€ KOHCTPYKIMH, B KOTOPBIX KOMIIOHEHTBHl CEMaHTHYECKH IPOTHUBOIIOCTABJICHEI.
HanpoTus, oTHOIIEHUE TIEPEUUCITICHUS MEXIy KOMIIOHCHTaMU O0pa3yeT COYeTaHHe
0€CCOI03HO CBS3aHHBIX MPOCTHIX MpeMToKeHN. CpaBHUM:

Et puis, tu apprendrais l’anglais, tu monterais tes piéces en anglais, dit
Frangoise (J. Borel). — 3aTeM Thl BbIyUHIllb aHTJIUHCKUH, ThI MOKAXKEIIh CBOU MbECHI
HAa aHTJIMMCKOM SI3BIKE.

[Mpunaanexxnocts koHcTpykimi Tuna “Elle ne comprendrait pas, elle serait
peinée (H.Troyat)” k cI0)KHOMY MPEIIOKESHUIO HIIH K COYCTAHUIO CAMOCTOSITSIIbHBIX
MPEIJIOKEHHI BbI3bIBa€T 00OCHOBaHHBIE criopbl. Ha Hatn B3risi, eciau KOHCTPYKIUS
BBICTYTIA€T B KA4YE€CTBE CIIOKHOTO OECCOIO3HOrO MPEJIONKEHHUSI, TO OCHOBHBIMU €TI0
XapaKTEePUCTHKaMHA OyAyT: YCJIOBHOE OTHOIIEHWE, (UKCUPOBAHHAS ITO3UIIHS
KOMITOHEHTOB, 3aKpHITOCTh CTPYKTYypHhI (Eciu oHa He moiitmeT, oHa OyieT oropueHa).

Ecnrm Ta ke  KOHCTpYKIMS  HWHTEPIPETHPYETCS  KaK  COSOUHEHUE
CaMOCTOATENbHBIX mpeioxkennid (OHa HE ToMeT, oHa OyJeT oropueHa) To e
NpUCYIE: OTHOIICHUE TMEPEYHCIICHUs, TOTCHIMAIbHAs HEe(OUKCUPOBAHHOCTD
KOMITOHEHTOB, OTKPBITOCTH CTPYKTYpPhl. B yCTHOW pednm 3TH OMOHUMHUYHBIC
KOHCTPYKITUU OYIyT pa3inyaThCsi MHTOHAIIUEH.

OmHUM M3 CHHTAaKCHYECKHUX, (OPMATBLHBIX MPU3HAKOB CI0KHOTO 0€CCOI03HOTO
MIPEIOKCHHS  SIBISICTCS  HAJIMYUE OJHOPOJHBIX KOMIIOHEHTOB (TIPEIUKATHBHBIX
CIVHMUII, YICHOB MPEJIOKEHUS) B «MAPKUPOBAHHOM» KOMMOHEHTe. OJHOPOIHOCTH
MPEIUKATUBHBIX CJWHHI] B 3aBUCHMOM KOMIIOHCHTE BBIPAXKAETCS COOTHOIICHHUEM
AHTOHUMUYHBIX TJIaroJioB (JEKCHIECKUX aHTOHMMOB). Hampumep:

Que je dorme ou je veille, il n’y a que ton image pour se peindre sur 1’oeil de
mes idées (L. Aragon).

Qu’il soit notre, qu’il soit celui d’autrui, c’est le méme a des millions

d’exemplaires répété, recommencé ... (C. Bourniquel).
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Que je dorme ou que je ne dorme pas, j’ai bien besoin de mon lit (J.-L. Cotte).

Bo3moxHO 3amereHue I€J0M TPEANKATABHOW EAUMHUIBI OTPUIIATECILHBIM
HapeuueM «Nony:

Que la notion soit voté ou non, je ne vois pas de différence (R. Merle).

J’ai I’ordre de vous amener, que vous le vouliez ou non (R. Merle).

OMHOPOIHBIMU YWICHAMH MPEIOKEHUS B 3aBUCHMOM KOMIIOHEHTE BBICTYIIAIOT
CKa3yeMble, JOMOTHCHHUS, ONIpeAeNIeHUs, 00CcTosATeIrCcTBa. CpaBHHUM:

Que les gens baissent ou ¢lévent la voix a proximité de lui, Loris n’est attentif
le plus souvent qu’a ses curieuses alternances rythmiques dans les dialogues des
adultes (C. Bourniquel).

Heureusement les applaudissements ne manquent pas: qu’ils écoutent mon
babillage ou I’Art de la Fugue, les adultes ont le méme sourir de dégustation
masculine et de convenance (J.-P. Sartre).

Qu’il peigne des étres humains ou divins, il ne s’attache désormais qu’a la
représentation des ames (M. Grevisse).

Qu’ il conduise vers le travail, le logis ou le plaisir, il assume pendant un temps
a lui seul la tentation nerveuse de son voyageur (J. Houbart).

CnoxxHoe  0eccol3HO€  MPEIOKEHHWEe C  OTHOIICHHEM  COYMHEHHS
IPEICTaBICHO ABYMs Moaeasimu [3].

B mepBoii Mozies BO BTOPOM HUTH TTOCEAYIOMINX KOMITOHEHTaX OTCYTCTBYET
JUYHOE CyOBbeKTHOE MecTonMenue. Hampumep:

Il se leva, écarta les ridaux, ouvrit les volets (H. Troyat).

I1 ouvrit a nouveau la porte, fit entrer le garde (J. Simenon)

I1 sentait la solution proche, cherchait a la deviner (J. Simenon).

KoMImoHeHThI 6€CCOr03HO0 KOHCTPYKITUH TepearoT MOCASA0BATEIbHOCTD WITH
OJTHOBPEMEHHOCTh COOBITUI B 3aBUCMMOCTH OT BpeMEHHOU (opMbI ckazyemoro. Kak
MPaBUJIO, 3TU KOHCTPYKLUHH HOCST OTKPBITBIA Xapakrtep. IlepedncnuTenbHbld psin
MOXET OBITh 3aBEpIICH yHOTpeOJICHWEM coro3a €t mepen  3aBepIIaroIIuM
komnonentom. Hampumep: Un violon s’élanca au dessus de 1’orchestre, pelpita

désesperement en une note déchiré et retomba (Fr. Sagan).
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KommoneHnT 6e3 CyOBEKTHOTO MECTOMMEHHS YETKO MPOTHBOIOCTABIISETCS
CTPOCHHIO MPOCTOTO TTOBECTBOBATEIBHOTO MPETIOKECHHS.

Bo BTOpO#t MOAie BTOPOIl KOMIIOHEHT TaKXke «Ie(POPMHUPOBAH», OTCYTCTBYET
IJIaroyi-ckazyemoe, T.€. JaHHBIM KOMIIOHEHT TakXke (POpMadbHO OTIMYACTCS OT
CTPOEHUS MPOCTOro npeasioxkeHuss. CpaBHUM:

Maigret paya ses consommations, James les siennes (J. Simenon).

Sa voix était séche, son regard dur (J. Simenon).

Elle fait ses études a I’Institut, lui a I’Université.

B nanHOM cnyyae KOMIOHEHTBI OECCOIO3HOM KOHCTPYKUMU HaXOAsATCS B
OTHOIIICHUH COTIOCTABJICHUS.

OTIMYUTENHEHBIM MPU3HAKOM CJI0KHOCOUMHEHHOTO 0€CcCo03HOT0
MPENIOKECHHS, €CIIM CpPaBHMBATh €r0 C TPEIJIOKCHHEM C  OJHOPOJIHBIMU
CKa3yeMbIMU, SBJISIETCS. OTCYTCTBUE OOIIEr0 BTOPOCTENEHHOTO ujeHa. B
MPEMIOKEHUH C OJHOPOAHBIMU CKa3yeMbIMH OOLIMH BTOPOCTENCHHBIN 4JICH
(monosHeHue, OOCTOSATEILCTBO) (POPMAIBHO BBIPAKEH OJWH pa3 U OTHOCUTCS KO
BceM kommoneHTaMm [3]. Hampumep: Le général a gotté, regiité le vin (H. Bazin).

HexoTtoprie 0eccoro3Hble KOHCTPYKIIMH, O€3 BTOPOCTENEHHBIX YJICHOB
MPEIIOKEHHSI, MOTYT Ha3bIBaTbC OMOHHUMHUYHBIMU. J[pyrMMu ciioBaMu, OJlHA U Ta
K€ KOHCTPYKIMSI MOXKET OBITh HHTEPIPETHUPOBAHA JBOSIKO: M KaK IPOCTOE
OpeIJIoKEHHE C OJHOPOJHBIMH CKa3yeMbIMH, M KaK O€CCOI03HOE CJIOKHOE
npetoskenne. Hampumep: |l sautillait, gesticulait (J. Simenon). Bo3mokHOCTB
BCTaBKH OOIIETO0 BTOPOCTETICHHOTO WICHA MPEJIOKEHUS, HAIPUMED, 00CTOATEIILCTBA
“sans cesse” TpaHC(OpMHUPYET JaHHYIO KOHCTPYKIIMIO B TMPEIJOXKEHUE C
onHopoaHbIME ckazyembiMu: |l sautillait, gesticulait sans cesse.

Takum 00pa3oM, METOAOM CTPYKTYpPHO-(YHKIIMOHAIBHOTO COITOCTaBICHUS
KOMIIOHEHTOB ~ O€CCOIO3HBIX  KOHCTPYKUMH  CO  CTPOEGHHEM  MPOCTOTO
MOBECTBOBATEILHOTO TMPEIJIOKECHUS YIAAJIOCh YCTAHOBUTh THUNUYHBIC MOJCIU

CJIO’KHOT'O OE€CCOI03HOTO NPEJIOKEHHSI B COBPEMEHHOM (DPAHILY3CKOM SI3BIKE.
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MORPHOSYNTACTIC MODELS IN STRUCTURE OF THE COMPOUND
CONJUNCTIONLESS SENTENCE IN MODERN FRENCH.

Annotation. The basic models of complex conjunctionless sentences with
coordination and subordination in modern French are revealed in this article. A wide
actual language material and the method of structural-functional analysis are
involved. Grammatical criteria for distinguishing complex conjunctionless sentences
from combinations of independent sentences are presented in this paper.
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