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Beryniienue.

JUis  yIOBIIETBOPEHHS CBOMX MOTPEOHOCTEH 4YeNoBEK O05f3aH TMOCTOSHHO
oOecrieunBath ce0sl pa3IMYHBIMU TOBapaMu M yciyramu. Ho B JKHM3HM BaXXHO He
TOJIBKO M0JIy4aThb, TaK KakK I[OYTH 3a BCE HAAO IUIATUTh, U BOT TOIJA MBI
CTaJIKUBAEMCsI ¢ MPOOJIEMOM, KaK PaCCUUTATHCS 3a MOJIyYEHHbIE TOBAPHI WU YCIIYTH.
BonbmIMHCTBO TOBApOB OTIIMYAIOTCS cHeUpUYECKUMH OCOOeHHOCTAMH. K Takum
TOBapaM MOXEM OTHECTH U TEIUIOTY. Bo- mepBbIX, TEIUIOTA HE BELIECTBO, 4 DHEPTHUSL.
TemnoTy, HE TIOTEPSIB HU MAJIEHIIETO €€ KOJMUYECTBA, HEJIb3sl COXPAHUTh JAXKE U B
OUYCHb TUIOTHO 3aKPBIBAIOIIEMCS TOMENICHUH. TemioTa dYepe3 CTEHKH JII0O0ro
BeIlleCTBa OyJeT JBUTAThCS B TOM HAMpaBlICHWW, TNe Temmeparypa Hmwke. [lpu
OTOIUIEHWH 3AHUM, TEIIOTA PACHPOCTPAHSAETCS MO MEPErOPOJKaM roMenieHus. s
TOTO, 4YTOOBI COJIHEYHAs TEIUIOTa Jomuia Obl MO0 HAC, HE HYXXHBI HU TPOBOAA, HU
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TpyOBl, HU IOOBIE nApyrue cpenctsa. Termnora co Bcedl moepxHocTtu ComHIa
U3JIy4aeTcs 1Mo cnocoOy uznydeHus [2, 13]. Bo BpeMs nepemeninBaHusi pa3iMuHbIX
KUAKOCTEH WM Ta3a, TEIIoTa pPacHpoCTPaHseTcs W IO CHoco0y KOHBEKIUU.
NHTEHCUBHOCTh NEpPEHOCAa ATOM TEIUIOThI 3aBUCUT OT CBOWCTB BEIIECTBA WIIU
BEJIMYMHBI PA3HOCTH TeMmIiieparyp. Kak BBIUMCINTD TEIUIOTY U PACCUMTATHCS 3a HEE,
TaK KaK paclpOCTPaHEHHUs TEIUIOThI CTEHbI HE OCTAHABIMBAIOT U HE OTrPAaHUYUBAIOT.
N3MepuTh TEIUIOTY €IWHUIIAMHU SHEPruu, MPUMEPHO KaK BEIICCTBO €IWHUIIAMU
Macchl U 00BEMa, WHOTAA OBIBACT OYECHHb CIOXKHO. VCTONB3ysh BBOJHBIA CUYETUUK,
MOXHO JOBOJIBHO TOYHO YCTAaHOBUTb, HACKOJBKO TEIJIOTA MPOHUKIA B 3JaHUE.
OpmHako mocyuTaTh, B KAKOM KOJIMYECTBE, U KAKUM 00Pa30M MOITYYEHHON TETUIOTOM
BOCITOJIB30BAJIMCH JKUTEIN JIoMa — 3aj7a4a C TOYKU 3peHUs] (GU3UKU BO3MOXKHAS, HO
OYEHb JJOpOTasl.

Camas Oosplllasg 4acTh MOJIy4aeMOM W HCHOJB3yeMOW sHepruu B EBpore
MpeaHa3HayeHa Uil OTOIUICHUs 34aHUM. Pacxonpl Ha OTOIJIEHME, IO CPABHEHUIO CO
BCEMH JAPYTMMH pacxojaMu (Ha OCBEIlEHHE, MPUTOTOBJIEHUE €Ibl, BEHTWIALHUIO,
pacxomamMu Ha JU(T W Ap.) caMmble OONBIIME, MOITOMY SKOHOMHS SHEPrUU Ha
OTOIJIEHUE, OCOOCHHO B CTpaHax C MPOXJIAJHBIM KIMMAaTOM, OYE€Hb Ba)KHA KaK B
MaciTadax rocyJ1apcTBa, Tak U B Maciuradbax Hacenenus [4, 21].

AHaJIU3 JTUTEPATYPHI.

JIuTBa HaXOIUTCA B 30HE MPOXJIAJTHOIO KOHTHHEHTAJIBHOT'O KJIMMAaTa, B KOTOPOM
JETHUM TMEpUOJ CpENHEW TEIUIOThl, a 3WMHUKW Nepuoi JETKUM POXJIAJHBIN.
Temneparypa 3MUMHUX MECSLEB — 5 rpalycoB mMopo3a. PasHuna Mexay cpeaHuMu
TeMIrepaTypaMu Jieta u 3uMbl — 0koJio 20 rpagycoB. B JIluTBe ciiydannch U OYEHb
KapKue JIETHUE MeECAIbl, KOIjia TemImeparypa Bo3ayxa npocturana jgo 30—35
rpaaycoB >kapbl. 3umoil JluTBa moama€rcss BAMSHUIO ATIAHTUYECKHUX IUKIIOHOB,
KOTOpBIE€ TOHSIT CHET, CHET ¢ J0XKIEM WK Oosee TEMIbIN BO31yX, MOABIsAETCS Oonee
TOJICTBIM CHEXHBIN NOKPOB. MHOTAa C BOCTOYHOW U C CEBEPHOM CTOPOHBI MPUXOIAT
AHTULUKIIOHBI, KOTOPbIE MPUHOCAT MPOXJIAJHYI0 U COJHEUYHYIO moroay. B 3tu nHu
TeMIiepaTypa Bo3ayxa nogaumaerca 10 -7 °C wim g0 -11 °C, a no Hoyam A0CTUTAET
-20 °C, -30 °C wm maxe o -35 °C [2, 24]. 3aTpaTsl TEIJIOTHI TOTO K€ 3aHUS
pa3IMyaroTCs, B 3aBUCUMOCTH OT TOTO, KaKOW ObLI roja — TEMIbIA WM XOJOJHbBIM.
[IpoekTHbIE, MHKEHEPHBIE PACUYETHI, OLIEHKA NMPUHUMAEMBIX PEIICHUH, CBS3aHHBIE C
MOTPEOHOCTSIMU TEIUIOTHI 37aHUM, BBIMOIHSIIOTCS COTJIACHO HOPMATHBHBIM aKTaM.
[Ipu mnpoxyagHOW MOroJe HYXXHYIO TeMIepaTypy B IOMEHICHHs HeoOX0IuMOo
MIOCTABJIATh MO ABYM npuunHaMm: [3, 11]

l. xKorga Temmeparypa BO ABOPE HHXKE, YEM B IOMELICHUH, TEIUIOTA 4Yepe3
CTEHBI, OKHA, TI0JI, IBEPH, KPBILLIK PACIIPOCTPAHSIETCA HAPYKY;

2. yepe3 (POPTOUKH €CTECTBEHHOM M MCKYCCTBEHHOW BEHTHJIALIMU, Yepe3 IIelu,
3a30Pbl TEMJIBIN BO3AYX M3 MOMENIEHUS BBIPHIBAETCA HAPYXKY, 4 B TOMELIEHUE TaKUM
e 00pa3oM I0IMaaeT X0JI0IHbINA BO3yX, KOTOPBIN JOJKEH OBITh COTPET A0 HY>KHOU
TEMIIepaTyphl.

[lotpeOHOCTH B TemiIoTe HEU30€XKHbI M MNPONOPUUOHAIBHBI  pPa3HULE
YIOMSIHYTBIX TEMIIEpaTyp.

JIst CTEeH, KPBIIIM, OKOH M APYTUX 4YacTed KOHCTPYKIMH 3JaHUsI 00s3aTeIbHbI
onpenen€HHble CBOMCTBA, B TOM YHUCJE U TeruioBble. IMEHHO OT 3THX TEIJIOBBIX
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CBOWCTB, OT IIOKa3aTejled MNEepPefayd TEIUIOTbl U 3aBUCHUT KOJWYECTBO TEILIOBOU
SHEPruv, HEOOXOAUMOE ISl OTOIUIeHUs 37aHus. KodpuuueHT TemionpoBoJHOCTH
mmepsiercs  W/(m°K).  Uem  Goublue 3HAYMMOCTh KO3 duimenrta
TEIJIONPOBOAHOCTH, TEM 0OJIbIIIE MOTOK TEIVIOBOM YHEPIUU 0OBEKTA, MepeaBacMblil
yepes eaUHUITY onpeaeaénnoi miomanu [1, 12].

Xoa uccjieaoBaHusl.

CyTb uccienoBaHusi — MOJCYUTATh U ONPENCIUTh MOTPEOHOCTH U YOBITKH B
OTOIJICHUW W BEHTWISIIIUU 37IaHUS BO BpeMsl OTONMMTEIHLHOTO mepuoja. BeiOpanHoe
3IaHUE - JKUJIOE, JBYXATAXXHOE, C KOHKPETHO YKa3aHHBIMU OOBEMaMM OTAEIbHBIX
MOMEMICHU, TMO3TOMY HCHOJIB30BAINCH KOAD(DHUIIMEHTHI  TETUIONPOBOIHOCTH,
MpeHA3HAYEHHBIE JJIS )KUJIBIX TOMEIICHUH.

BriOpanb! mokaszaTenu Bo3yXx000MeHa, MOKa3bIBAOIINE, CKOJIBKO pa3 B TEYCHHUE
gaca BO3/yX 3TOTO MOMEMICHUS JTODKEH ObITh 3aMEHEH YHCTBIM BO3YXOM, YTOOBI B
MOMEIIEHUH COXPaHUTh KoM(opTHbIe ycioBus. [lokazaTenn HEOOXOIUMBI JIJIst TOTO,
YTOObl B NMOMEIICHUH YMEHBIIUTh BJIAry U MPENATCTBYET OOpa30BaHUIO IJIECEHHU.
Jlist onpenenenuss NOTpeOHOCTE M YOBITKOB B OTOIUICHMHM M BEHTWISILUU 3IaHUS
ObLTM  OCYILECTBJIEHBI TpU ATama padoThl, a IJIABHBIMHU 3aJa4aMH OIpPEETICHBI
CIEeAYIOIIHE:

1. 3maHWe TmepeHOCUTCS B BBIOpaHHBIM Topoj; JIMTBBI, KOHKPETHO B TOPOJ]
Kimaiinenry m 1o KOHKpPETHOM  CpelHEW HapyXHOW TeMmmeparype U NEPUOLY
OTOIUJICHUS, OTIPEJIEIICHBl TOTPEOHOCTH U YOBITKH (Ta0. 2,3);

2. IOM TEPEeHOCUTCSl B BBIOpAaHHBIN TOpoJ EBpOIBI, MpUMEHss HOpMaTUBHBIE
TpebOBaHMs TOTO TOPOJa ISl MOACYETa eperopoaok. Beibpan ropon Pum B Utamuu
(tabm. 4,5);

3. mom mepeHocutcs U3 Puma B Knaitnemy, mpuMeHUB CPEHIOID TEMIIEpaTypy
BO3/lyXa, CyTOYHOE OTOIJICHUE, TOJBKO HCIOJb3ys HOPMATHUBHBIE TPEOOBaHUS JUIs
noJicuéra rneperopoaok (tadi. 6,7).

OcHoBHbIE JTaHHBIC MOJICYETA 31aHUs (Ta0d. 1):

Taoauna 1
OcHOBHBIE JaHHBIE TOACYETA 3AaHUA
Average temperature in Klaipéda °C 1,9
Average temperature in Rome °C 10,12
C (specific heat capacity of air) kJ/kg*K 1,20

CpaBHHMTE/IbHBIH aHAJIN3.

[Torepu TEMIOBOI PHEPrUM MEPBOTO U BTOPOTO ITAXKEW CaMble MAJICHBKUE B
Pume (puc. 1.). B 3ToM ropojae HY)KHO caMoe€ MajeHbKOE KOJMYECTBO DHEPrUU Ha
OTOIUUIEHUE 3[IJaHUSI B MEPUOJ OTOMMUTEIBHOTO ce30Ha. TakoM pe3ysibTaT HE CIIy4YacH,
TaK KaK CpEAHsd HapyXHas Temieparypa B I. PuMe B TE€UEHME OTONHUTEIHLHOIO
mepuoja B S5 pa3 BBINIE, Ye€M CPEIHsIS HapyXHas TeMmreparypa B TeUCHHUE
OTOMUTENIBHOTO TepUoJia B r. Knaiinege. Dta pauarpamMMma OTpaKkaeT, YTO
HOpPMaTHBHBIC TpeOOBaHUS K TIEPErOpOJKAM  3JIaHHMA r. Puma sBiagrorcs
cnenuUIecKUMU U HE MOTYT ObITh MPUMEHUMBI K 3JaHHUSIM, KOTOPbIE HAXOMISTCS B
r. Knaiinene.
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3nanue B ropoae Knaiinene
Ilepsbiii 3Taxx 31anud B 1. Knaiinene /The first floor of a building in Klaipéda

Ta0auma 2

Room Air flow | Volume, con dl_llj(ta:?itvi ty Temperature | Time, Degree | Heat losses, | Distribution of
rate, 1/h m® WIK " | difference, K | days Days kWh heat losses, %
1.1 Hall 0,5 6,26 68,02 18,1 191 3457 86,61 1,90%
1.2 Coridor 0,5 3,61 34,92 16,1 191 3075 44,46 0,97%
1.3 Bathroom 1,5 3,64 138,38 21,1 191 4030 176,21 3,86%
1.4 Kitchen 1,5 15,45 503,39 18,1 191 3457 640,99 14,04%
1.5 Living room 0,5 42,27 459,04 18,1 191 3457 584,52 12,81%
y 1203,76 1532,79 33,58%
Element of Heat Heat : .
building traqsfer Areza, conductivity Tgmperature Time, Degree | Heat losses, | Distribution of
envelope coefficient m WK " | difference, K | days Days kWh heat losses, %
(W/m2*K)
Exterior wall 0,2 39,63 143,88 191 3467 659,55 14,45%
Windows 1,6 9,18 266,61 191 3467 1222,12 26,78%
Doors 1,6 1,97 57,10 18,15 191 3467 261,74 5,73%
Floor “on the] 455 42,70 193,76 191 3467 888,19 19,46%
ground
Y 661,34 3031,61 66,42%
Sum for the first floor: 1865,11 4564,39
ISSN 2567-5273 Technical sciences

10




Modern engineering and innovative technologies

Issue 4 / Vol. 2@

Ta6auna 3
Bropoii 3tax 31anus B r. Kuaiinene /The second floor of a building in Klaipéda

Room Air flow Volugne, con dl_llj(ec?;[vi ty T_emperature Time, | Degree | Heat losses, [ Distribution of

rate, 1/h m WK ' | difference, K | days Days kWh heat losses, %
2.1 Hall 0,5 6,94 75,41 18,1 191 3457 96,02 2,47%
2.2 Workroom 0,5 14,47 157,15 18,1 191 3457 200,10 5,14%
2.3 Bedroom 0,5 15,94 173,12 18,1 191 3457 220,44 5,67%
2.4 Clockroom 0,5 3,61 39,22 18,1 191 3457 49,94 1,28%
2.5 Bathroom 1,5 7,22 274,32 21,1 191 4030 349,30 8,98%
2.6 Bedroom 2 0,5 16,26 176,62 18,1 191 3457 224,90 5,78%
2.7 Bedroom 3 0,5 14,07 152,83 18,1 191 3457 194,61 5,00%
Y 1048,67 1335,30 34,32%

Element of Heat Heat . o
buildin trar!sfer Area. m? | conductivit Tgmperature Time, | Degree | Heatlosses, | Distribution of
g , y; 0]
envelope coefficient WK difference, K | days Days kWh heat losses, %
(W/m2*K)
Exterior wall 0,2 47,85 175,85 191 3510 806,12 20,72%
Windows 1,6 7,81 229,73 18,38 191 3510 1053,08 27,06%
Doors 0,16 51,68 151,95 191 3510 696,53 17,90%
Y 557,53 2555,73 65,68%
Sum for the second floor: 1606,20 3891,03
Sum for the whole building: 3471,31 8455,43
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Tao6auna 4
31anue Br. Pume
Ilepsrrii 3Tak 3manus B r. Pume /The first floor of a building in Rome
Air flow | Volume, Hea_t . Temperature Time, | Degree Heat Distribution
Room rate. 1/h me conductivity, difference. K days Days losses, | of heat losses,
’ W/K ’ kWh %
1.1 Hall 0,5 6,26 37,13 9,9 151 1492 37,38 1,37%
1.2 Coridor 0,5 3,61 17,09 7.9 151 1190 17,21 0,63%
1.3 Bathroom 1,5 3,64 84,47 12,9 151 1945 85,03 3,11%
1.4 Kitchen 1,5 15,45 274,78 9,9 151 1492 276,61 10,13%
1.5 Living room 0,5 42,27 250,57 9,9 151 1492 252,24 9,24%
y 664,05 668,47 24,48%
Heat .
Element of Heat . Heat Distribution
building tran_sfer Area, m*| conductivity, Tfemperatu re | Time, | Degree losses, | of heat losses,
envelope coefficient WK difference, K days Days KWh %
(W/m2*K)
Exterior wall 0,5 39,63 196,81 151 1500 713,25 26,12%
Windows 1,6 9,18 145,88 151 1500 528,65 19,36%
Doors 1,6 1,97 31,24 9,93 151 1500 113,22 4,15%
Floor “on the 0,46 4270 195,07 151 1500 706,94 25.89%
ground
y 569,00 2062,06 75,52%
Sum for the first floor: 1233,05 2730,53
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Taoéauna 5
Bropoii sTaxk 3nanus B r. Pume /The second floor of a building in Rome
Air flow | Volume, Hea_t : Temperature | Time, | Degree Heat Distribution of
Room rate, 1/h m® conductivity, difference, K | days Days losses, heat losses, %
’ W/K ’ kWh ’
2.1 Hall 0,5 6,94 41,16 9,9 151 1492 41,44 1,47%
2.2 WWorkroom 0,5 14,47 85,78 9,9 151 1492 86,35 3,07%
2.3 Bedroom 0,5 15,94 94,50 9,9 151 1492 95,13 3,39%
2.4 Clockroom 0,5 3,61 21,41 9,9 151 1492 21,55 0,77%
2.5 Bathroom 1,5 7,22 167,45 12,9 151 1945 168,57 6,00%
2.6 Bedroom 2 0,5 16,26 96,41 9,9 151 1492 97,05 3,45%
2.7 Bedroom 3 0,5 14,07 83,43 9,9 151 1492 83,98 2,99%
Y 590,13 594,07 21,14%
Heat Heat Heat
Element of transfer 2 L Temperature | Time, | Degree Distribution of
building envelope | coefficient Area, m™ conductivity, difference, K | days Days losses, heat losses, %
W/K kWh
(W/m2*K)
Exterior wall 0,5 47,85 242,98 151 1534 880,55 31,34%
Windows 1,6 7,81 126,97 10,16 151 1534 460,13 16,38%
Doors 0,46 51,68 241,44 151 1534 874,97 31,14%
Y 611,38 2215,64 78,86%
Sum for the second floor: 1201,51 2809,71
Sum for the whole building: 2434,56 5540,24
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«Ilepenoc» 3n1anus u3 Puma B Knaiinexy
IlepBolii 3Taxk «nepenecénnoro» 3xanus /The first floor of a ,,moved* building

Taoauna 6

Air flow Volume, Hea_t i Temperature | Time, Degree Heat Distribution of
Room rate, 1/h m° conductivity, | jitterence, K days Days losses, | eat losses, %
’ W/K ’ kWh ’
1.1 Hall 0,5 6,26 68,02 18,1 191 3457 86,61 1,37%
1.2 Coridor 0,5 3,61 34,92 16,1 191 3075 44 46 0,71%
1.3 Bathroom 15 3,64 138,38 21,1 191 4030 176,21 2,80%
1.4 Kitchen 15 15,45 503,39 18,1 191 3457 640,99 10,17%
1.5 Living room 0,5 4227 459,04 18,1 191 3457 584,52 9,28%
Y 1203,76 1532,79 24.33%
Heat Heat Heat
Element of transfer 5 . Temperature | Time, Degree Distribution of
_— . Area, m® | conductivity, | . losses,
building envelope | coefficient difference, K | days Days heat losses, %
« W/K kWh
(W/m2*K)
Exterior wall 0,5 39,63 359,70 191 3467 1648,87 26,17%
Windows 1,6 9,18 266,61 191 3467 122212 19.40%
Doors 1,6 1,97 57,10 18,15 191 3467 261,74 4,15%
g:ga; ; on the 0.46 42,70 356,52 191 3467 | 1634,28 25 94%
Y 1039,92 4767,01 75,67%
Sum for the first floor 2243,69 6299,80
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Taoauna 7
Bropoii sTaxk «nepenecénnoro» 3xanus /The second floor of a ,,moved* building
Air flow | Volume, Hea_t . Temperature | Time, | Degree Heat Distribution of
Room rate, 1/h m° conductivity, difference, K | days Days losses, heat losses, %
’ W/K ’ kWh ’
2.1 Hall 0,5 6,94 75,41 18,1 191 3457 96,02 1,50%
2.2 Workroom 0,5 14,47 157,15 18,1 191 3457 200,10 3,12%
2.3 Bedroom 0,5 15,94 173,12 18,1 191 3457 220,44 3,44%
2.4 Clockroom 0,5 3,61 39,22 18,1 191 3457 49,94 0,78%
2.5 Bathroom 1,5 7,22 274,32 21,1 191 4030 349,30 5,45%
2.6 Bedroom 2 0,5 16,26 176,62 18,1 191 3457 224,90 3,51%
2.7 Bedroom 3 0,5 14,07 152,83 18,1 191 3457 194,61 3,04%
> 1048,67 1335,30 20,84%
Heat Heat Heat
Element of transfer 2 - Temperature | Time, | Degree Distribution of
building envelope | coefficient Area, m”| conductivity, difference, K | days Days losses, heat losses, %
W/K kWh
(W/m2*K)
Exterior wall 0,5 47,85 439,64 191 3510 2015,29 31,46%
Windows 1,6 7,81 229,73 18,38 191 3510 1053,08 16,44%
Doors 0,46 51,68 436,85 191 3510 2002,52 31,26%
Y 1106,22 5070,90 79,16%
Sum for the second floor 2154,88 6406,20
Sum for the whole building 4398,57 12706,00
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Heat losses by the first and socond floor
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Puc. 1. CpaBHeHHe 0Teph TENJI0BOI IJHEPIUH NIEPBOr0 M BTOPOI0 3Taxel

Ventilation heat losses by the first and socond floor
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Puc. 2. CpaBHeHHe OTEPb OT BEHTWISALMYU EPBOT0 U BTOPOI0 3TaxKel

[ToTepu OT BEHTUIISILIMU NIEPBOTO U BTOPOTO ITAXEN camble MAJIEHbKUE TOXKE B T.
Pume (puc. 2.). Ognako y goma, «rnepenecéHHoro» u3 Puma B Kiaitneny, notepu ot
BEHTWIALIMA BTOPOTO JTaka ropasfo Oosbiie. MOXHO yTBEpXKAaTh, YTO B ITOM
3laHUU HEoOXOouMa MoJlaya YUCTOTO BO3AyXa, YTOObI AJI €ro >KUTene Obuid Obl
COXpaHEHBbI KOM(POPTHBIE YCIOBHSI.

ITo (puc. 3.) nmarpaMme BHJIHMM, YTO TEIUIOBBIC IOTEPHU CaMmble OOJBIIHEC B
31aHuM, «mepeHecéHHOM» u3 Puma B Knalimenmy. OTo 3aBUCUT OT pa3iMuyHOU
MPOJIOJKATENLHOCTH oTonuTenbHoro cezona (Knainene — 191 cyrku, B Pume- 151
CYTKH), a TAaK)K€ OT pa3HUIILI TEMIIEPATyp B TEUYECHUE OTOMUTEIHLHOTO CE30Ha.
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Heat losses of the whole building
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Puc. 3. TerioBblie oTEpPU BCEro 3AaHUS

B nannoit nmuarpamme (puc. 4.) emé sipue BUIAHO, YTO JIOM, «IIEPEHECEHHBIN U3
Puma B Kiaiineny, TpeGyer moutu B ABa pa3a OoJibllie TEIMJIOBOM DHEPruw,
HEO0OXOAMMOM /JI OTOIUVICHUS] W BEHTUJISIMU 3aHUs, HEXKEIU JOM, HaXOSIIUICS B
ropozae Pume.

Heat losses, kWh/m?3
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Puc. 4. TenuioBble moTEpH BCEro 31aHUA HA OUH KyYOUYEeCKHIA MeTP

[To nuarpamme (puc. 5.) BHAHO, YTO TEIUIOBBIE MOTEPU YEPE3 MEPETOPOAKU
pacupenessioTcsl HEPaBHOMEPHO. Uepes HapysKHbIE JBEPHU TECIUIOBBIE IIOTEPU CaMble
MaJICHbKHE, TaK KaK X 3aHHMaeMasi [IOImaab camast MaxeHbkas (3,9 m?). Uepes mo,
Hapy>XHbI€ CTEHBI, U 4YE€PE3 KPBILULY TEIUIOBBIE NOTEPU PACHPEAEIAIOTCS CXO0XKUM
oOpa3om. Ecnu cpaBHUBaTh I0M, KOTOPBIA HaxonuTcsi B ropoje Pume u B 37anue,
«mepenecénnoe» w3 Puma B ropon Kimaiimemy, To motepu OoJbilie B TOpOIE
Krnaiinene. D10 onpenenser pa3iuyHble CpPEJHUE HApYKHBIE TEMIIEpaTyphl
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OTOIUTEIHLHOTO CE30Ha, MPOIOJDKUTEIFHOCTh OTOIUICHHS, KOTOpas B Topojie Pume Ha
40 cyrtok kopoue, yeM B Knaiinmene. Takke B quarpamme BHIUM, MOTEPH TEILIOTHI
yepe3 okHa B ropojne Kmaiineae Oonpine, 4eM B Apyrux Mecrax 3aaHus. MOXHO
CIIeNaTh BBIBOJ, 9TO KO3(hMUIMEHT TeILIONPOBOAHOCTH paBrsiercst 1,6 (W/m?*K) u
0oJiee MOAXOIUT 3aHUIO0 B Topoje Pume.

Heat losses distribution through the building envelope
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Puc. 5. PacnipenesieHue TenJioBbIX NOTEPh 4epe3 neperopoaxku(%o)

BriBOaLI

AHanu3 MoKa3bIBaeT, YTO MOTPEOHOCTH B TEIUIOBOM 3HEPTUU B KAXKIOM JIOME
3aBUCAT OT reorpa)uuecKoro IMoJOXKEHUs, HHAYEC TOBOPSI, OT CpeIHEH TeMITepaTyphl
OTOIJICHUS W TPOAODKUTCIBHOCTH OTOIUICHHS. BaXHBIM KPUTEPHEM  SBIIICTCS
K02 (PUITMEHT TEMIIONPOBOHOCTH, KOTOPHIN B ropojie Prume BhIe, O CpaBHEHUIO C
TakuM ke kodddurmentom B ropome Kraitnege. Cambie OoJbIMEe TETUIOBBIE
MOTepU B KAKIOM 3JaHUU - Yepe3 MEePEeropoaku (Hapy K HbI€ CTEHBI, MOJI, KPBIIIY,
OKHA | T. ). B )XUIIBIX MOMEIIEHUAX HEOOXOIUMO CO3/1aTh OJaronpHusiTHBIC YCIOBUS
JUIsE  HaceleHusT W KOMGMOPTHBIA ypOBEHb TemIoThl. HeoOxommmo wu30exaTh
HANPSDKEHHS, BBI3BAHHOTO TEIUIOTOM, XOJIOJAOM U JyXOTOW. IHomemenus
HE0OXOMMO MPOBETPUBATH WJIA TOINUTD, IOPTOMY HEMaJjas 4YaCTh SHEPTHH HY>KHA U
JUTSI OTOTUICHHSI YMCTOTO Bo3ayxa. [logcunTaB Bee MOTPEOHOCTH, HEOOXOUMBIE IS
OTOIJICHUSI W BEHTWJISIIIUU 3/IaHUS] M1 YMHOXKHMB WX W3 Tapuda Ha TEIIOTY B TOPOJE
Kuaitnene (5,03 ct/kWh) y3naem, 4to nieHTpasbpHOe OTOIUIEHHE JoMa B TedeHue 191
CYTOK (MPOAOJIKUTEILHOCTh OTONMUTENILHOTO ce30Ha) B Kialinene oboiiaercs B 425
eBpo. Eciu Ob1 MBI cTpowmsn 3manue B ropoje Kiaiimene coriacHO HOpMaTHBHBIM
TpeOOBaHUSIM I TEPEropoJIoK B ropojae Pume, LEHTpallbHOE OTOIUICHUE JJIs
Takoro goma obonuiock Obl B 639 eBpo. [losTomy oueBHIIHO, YTO KOIPDUIIUEHTHI
TEIJIONMPOBOAHOCTHA OKAa3bIBAIOT 3HAYUTEIBHOE BIMSIHUE HA CTOMMOCTh OTOTUICHHSI.
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Abstract. Energy consumption in the world is growing every year. The current situation, in
which the continuous increase in energy prices is increasingly associated with environmental
pollution and the threat of global warming, forces people to constantly seek for and improve energy
technologies and promote energy conservation. The main purpose of this article is to prove that the
demand for heat consumption for each house depends on the geographical location, in other words,
on the average temperature of the heating season and the duration of heating, taking into account
the heat transfer coefficient, which differs in different conditions. We often hasten to build a house,
regardless of weather conditions or energy consumption, without thinking about prospects and
costs. It is very important to understand that through the architectural and technological solutions
to the building, the location climate conditions and consumer behavior the formed-up energy and
fresh air requirements for indoor comfort and the good climate are assured by building heating,
ventilation and cooling systems. The amount of heat used for heating is proportional to the duration
of the heating season and the average outside temperature, as can be seen from the analysis of the
work carried out and the diagrams obtained.

Key words: Partition walls, heat loss, ventilation, heat transfer coefficient, microclimate of
buildings
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VJIK 378
SUBGECTS OF THE VISUAL CYCLE AS A FACTOR OF FORMATION OF
CREATIVE ACTIVITY OF STUDENTS OF ARCHITECTURAL

DIRECTION
HNPEAMETbBI N30bPABUTEJIBHOI'O HUKJIA KAK ®AKTOP ®OPMUPOBAHUSA
TBOPYECKOU JAEATEJIBHOCTHU CTYJAEHTOB APXUTEKTYPHOI'O
HAIIPABJIEHUA
Besedina 1. V./ becenuna U.B.
Associate Professor, Ph. D., associate Professor/ooyenm, k.n.n., doyenm
Tolminska Etc./ Toamunckas T.I1.
Associate Professor, head of the Department " Design, reconstruction and restoration»/
Odoyenm, 3a8edyrouas kageopotl «/{usaiin, peKoOHCMpPYKYUs U pecmaspayusy
Astrakhan state University of architecture and construction,
Tatischeva str., 18, 414056
Acmpaxanckuii 20cy0apcmeenHvlil apXumeKmypHO-CmpoumesibHbulll YHusepcumen,
ya. Tamuwesa, 18, 414056

Annomayua. B cmamve paccmampusaemcsi poib npeomemos uzoopasumenbHo20 YUKId 6
00yueHuU CMmyOeHmos8 apxXumeKmypHo20 HANPAasieHus, 00eCneuusarwux cesa3b ¢ NPOeKmHbIMU
OUCYUNIUHAMY, YMO CNOCOOCMBYem GblAGIEHUI0 U PA36UMUI0  MBOPYECKOl O0esimeabHOCmU
CMyO0eHmos.

Kniouesnie cnosa: TBopueckas nesiTeIbHOCTD, IPEAMETHI H300Pa3UTENLHOTO UK, MAKETHI.

CoBpeMeHHas BhICIIAs MIKOJIA MPEBpAIIaeT CTyJeHTa (BUEPAIIHETO IIKOJIbHHUKA)
U3 O00BEKTa NEJaroruyeckoro BO3JEHCTBUS B CYOBEKT JEATEIbHOCTH, B 3TOM
HaO0JII0/1a€TCs JIMYHOCTHBIA POCT KaXKI0T0 00yUaromierocss B 00pa3oBaHUMU.

YMeTb pucoBaTh — 3HAYUT yMETh BUJETh, @ HE NIPOCTO CMOTPETh, YMETh
YyBCTBOBATh U CO3/1aBaTh KpacoTy [1].

HckyccTBO Ha BceX dTamax pPa3BUTHUSL BBICTYIIAET YHUBEPCAJIbHBIM CPEJICTBOM
MO3HAHUS C TOUYKU 3PEHUS OCMBICICHUSI PEeajJbHOr0 U UppeasbHoro mupa. ckycctBo
HeceT Cco0OMl  MPOCBETUTENbCKOE  Hawano. 300pasuTenbHOE  MCKYCCTBO
B3aMMOCBSI3aHO CO MHOTHMMHU HayKaMH, TaKuMU Kak ¢uiocopuen, HUCTOpHEH
ApXUTEKTYPbl, TEOPUEH KYJIbTYpbl, 3CTETUKOW, NPOCKTUPOBAHUEM U JIPYTUMHU
obnacTssiMu 3HaHUS. B coBpeMeHHOW BBICIIEH MHIKOJE M300pa3UTEIbHOE HCKYCCTBO
pacrojaraeT OCHOBaTeIbHBIM 00pa30BaTEIbHO-PA3BUBAIOIINM MTOTEHIIAAIOM.

B moarotroBke CTYJAEHTOB AapXWUTEKTYpHOTO HaIpaBJICHUS H300pa3uTEIbHO-
TBOpYECKAas JIESITEIBHOCTh CUUTACTCS OJHOM U3 KIIOUEBBIX, 0COOEHHO HAa HAYaJIbHOM
starie 0o0ydeHusi. OHa TECHO B3aMMOCBS3aHA C TMPOEKTHBIMU JUCHUIUIMHAMU:
«ApPXHUTEKTYpHOE IIPOEKTUPOBAHUEY, «ApPXHUTEKTYPHO-IU3aHHEPCKOE
NPOCKTUPOBAHKUE» W APYTUMH, B 3aBUCUMOCTH OT HampaBJIE€HUS TMOATOTOBKHU
o0yueHus.

Ha nucnmnimnax n300pa3uTenbHOTO MUKIA, TaKuX Kak «Pucynok», «OCHOBBI U
S3bIK BU3YAJIbHOW KyJNbTYpb», <«OKUMBONHCh W  apXUTEKTYpHAs KOJIOPUCTUKAY,
«ApxuTeKkTypHas rpaguka» CTyJIeHTaM CTaBAT TBOPUYECKUE 3a7a4d, U OHU MBITAIOTCS
HaXOJWTh MYTH HUX PEIICHUS, BBISBISAA KOMIO3UILHIO, CYTh CBOETO 3aMbIClIa,
HapabaTbIBasg, MpU ATOM, NMpodecCHoHaNbHbIE YMEHUS M HaBbIKU. OOyuaromuecs
JOJKHBI CBOOOHO M300paXkaTh MHTEPHEP, 3JaHUsI, TOPOJICKOE MMPOCTPAHCTBO CO BCEX
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BU3YaJbHBIX TOYEK (HauMHAs C IJIaHA U TMOAHMMAs B OOBEM); UyBCTBOBATh H
MOHUMAaTh CO3BYYHE LIBETOBOW raMMbl; YMEJIO BIaJeTh HaBbIKAMHU PabOThI B TEXHUKE
KOJUIaXKa WM JPYrol TEXHUKH rpaduKH.

B xone yueOHOro oOpa3oBaTeabHOrO IIpoliecca OOYyYEHHE BBICTPOEHO Tak,
yTOOBl CTYJIEHTHl OCBaMBaJd M300pa3UTEIbHYIO TPaMoOTy, MPUOOpETas OIbIT
TBOPYECKOUN N1€ATEeIbHOCTH, 3aTparuBasi M SMOIMOHAIBHO-IIEHHOCTHYIO cdepy. Ha
3aHATUSAX JIOMYCKAeTCAd MAacCMBHOE CO3€pIaHUEe W TMOSICHEHHWE pacCMaTpUBAEMBbIX
Cro)keToB [2]. OngHako 3aJaHus HOCSAT TBOPYECKHUW XapakTep, THe KaKIblid
OoOydJaronuiicss MOXET W JIOJDKCH TPOSBUTH (DaHTa3Ul0, BOOOPAKECHUE W
HEOPAMHAPHOCTh MbIIUIeHUs. [Iporeccsl MBIIIEHUST U BOOOPaKEHUS SBISIOTCA
OCHOBAaHUEM CO3/1aHUsA TBOPUYECKUX KOMITO3ULIAN [3]. OcCHOBHBIMH
o0Opa3oBaTeNbHBIMU 33aJja4aMH CTAHOBSTCA: (POPMHUPOBAHHE ECTECTBEHHO-HAYYHOU
KapTUHBl OKPY)KaIOIIEro MHpa B CO3HAHUM OOydarolierocs; JajibHEHIIee
O3HAKOMJICHUE C OCHOBAaMHU M300pa3UTENbHOW TPaMOThl (TEPMHUHBI, TOHSTHS,
3aKOHBI); OBJAJCHHE OCHOBHBIMU METOJIAMU IMPOEKTHOHN NESITeIbHOCTH; OCBOCHHE
ATAnoB TBOPYECKOW AesATENbHOCTH; (HOPMHUPOBAHHE YMEHHUM M HABBIKOB PaOOTHI C
pa3IMYHBIMKU U300pa3UTENbHBIMU MaTepuanaMu [4].

Bce aT0 momoraeTr cTyAeHTy, Mepexojs B MpolecC MPOEKTUPOBAHUS, YMEIO
HCIIOJIb30BaTh Pa3IMyHble BUIBI IpaduyuecKkoro M300paxkeHus, (pUKCUpPOBATH CBOIO
UJICI0, PACKPBITh U JIOHECTH €€ MPOUTEHUE MPEenogaBaTeito. 3ajgada npernogaBaTeis -
YBUJETH TO, YTO BUAUT TOJBKO CTYJIEHT — 00pa3, GOpMHUPYEMBI B €r0 BOOOpaKEHUH.
JUis TOro 4roObl 3aBEpIIMTH 3aMbiCell W HaWTU Oojiee NPaBWILHOE pEIIEHUE,
HE0oOXoauMO mpopaboTaTh MHOTOYHMCICHHBIC BapwaHThl. Kak roBoput QuHCKHIA
apxutektop lOxanu [lammacmaa: «9T0 MyTh «HAOUIYIb» BO Mpake HEU3BECTHOCTH,
KOI'Jla ONIYIICHHs OIpPEAENCHHOCTH MPHUXOAUT JIMIIb B PE3yJIbTaTe TPYIOEMKOTO
noucka. [louck 3ToT cTOJB K€ Gecco3HaTeeH U MOAYMHEH UHTYULIUU PYKH, CKOJIb U
JOTUYEH M pyKoBoauM 3peHuem» [5]. IlmockocTHoe wu300pakeHHe pHUCYHKA
3aBepiiaeTcs OOBEMHBIM — 3TO MakeT. HecMOoTpss Ha ~ KOMIBIOTEPHU3AIMIO B
HACTOSIIIIEE BpEMs pEallbHOE MAaKETUPOBAaHUE U TBOPEHHE OOBEMHBIX 00pa3lOB
HE3aMEHUMO B paboTe apXWUTEeKTopa U nu3aiiHepa. IIpocTpaHcTBeHHas1, TpexmepHas
MOJIeJIb, BBINIOJHEHHAs B MaTepualie, HANpaBlIAeT PYKy M IJa3, a cam IpOIECC
MaKETUPOBAHUS CTUMYIUPYET CTPOUTENBHBIN mpoiecc B MuHuaTiope. C MoMOIIb0
MAaKETOB MOYKHO JOCTYITHO MOKa3aTh KIIIOUEBYIO HJICI0 B 00BEME; €I 3TO CPEACTBO
nokasa pabOThl 3aKa34UKy WIH TOCYAApCTBEHHBIM OpraHaM BJAacTH; 3TO CPEICTBO
[10/1a4M KOHLIETILMU JJI1 BO3MOKHOCTH €€ KpUTHUECKOIO aHaAJIM3a.

UYrobsl mpornecc (GpopMHpOBaHUS TBOPUECKOM AEATEIBHOCTU MPOXOAMI Oosee
7 pexTuBHO, HEOOXOIUMO CJIEI0BATH CIAEAYIOIIUM YCIOBUSIM:

e 0003HayeHHe MPOOIEMHOI0 XapakTepa MpeajaraéMbIxX 3a/1a4-ynpaKkHeHui,
r7ie CTYJICHT MOXET IMOKa3aTh CBOU XYy/I0KECTBEHHbBIE, WHTEIUIEKTyalbHbIC
CIIOCOOHOCTH;

e TPUMEHEHHUE IBPUCTHUUECKUX METOAOB O0yUEHNUS;

® BKJIIOYEHHUE B IPOEKTHYIO JIEATEIbHOCTh, CIIOCOOCTBYIOIIEE HAKOTUICHUIO
OTIbITa TBOPUECKON caMOpealin3alii B pa3HOOOpa3HbIX chepax apXUTEKTypHOI
MPaKTHUKH [6].

Takum 00pa3om, CTyA€HTbI 00y4alOTCs MOMEHTaM CPaBHEHUS, COMOCTABJICHUS,
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00001IeHNS, aHAH3a, PACCYKICHUN O 3aKOHOMEPHOCTSIX OTPaKCHHUS OKPY KAFOIIETO
MHUpa, MPUMEHSS TEOPETUYECKHE 3HaHUA. Pe3yabTaTMBHO (OPMHUPYIOTCS HAaBBIKU
KOMIIO3UIIMOHHOTO  (pOpMOOOpa3oBaHusA,  TBOPYECKHE  MPOSBICHUS  CBOCH
WHAWBUIYAIBHOCTH M MPO(ECCHOHABHBIN POCT.

CiemoBaTelIbHO, MOKHO CJlieJaTh BBIBOJ, YTO JUCIUIUIMHBI M300Pa3UTEILHOTO
[IUKJIA I[OMOTal0T OOYYaloIUMCs CTaTh HEOPAWHAPHOH, JCTECTHYECKH Pa3BUTOM
JUYHOCTBIO,  CIIOCOOCTBYIOT  OOHApY)KEHHIO W  MPOSIBICHHUIO  TBOPYECKHUX
CIIOCOOHOCTEIA.
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MANAGEMENT INNOVATIVE PROJECTS IN HYDROTECHNICAL
CONSTRUCTION
TEXHOJIOI'NYECKASA KAPTA PABPABOTKU METOJOB YIIPABJIEHUSA
NHHOBAIIMOHHBIMU ITPOEKTAMHA B T'MIPOTEXHUYECKOM
CTPOUTEJIBCTBE.
Kryzhanovskaya I. P. / Kpu:xxanoBckasi W.I1.
Acnupanm PhD
Odessa National Maritime University, Odessa, Mechnikova 34, 65029
Onecckunii HalMOHAIBHBIA MOPCKOU yHHBepcuTeT, Onecca, yia.Meununkosa 34, 65029

Annomauusn. Ilpumensiemcs memoo NoCmMpoOeHUs: MeXHOI0SUYECKUX KAPm, NPeON0NCeHHbLU
npogpeccopom U.U. Kpuneyxum, oarowuti 03MOHCHOCIb GU3YATUIUPOBATNL CIPYKIMYPY HAYYHbIX
uccnedosanuii.  Paspabomana  mexnonoeuveckas — Kkapma — ucciedoeanuii 6  obnacmu
2UOPOMEXHUYECKO20 — CMPOUMENbCmed ¢ NPUMEHEHUeM  UHHOBAYUOHHBIX — MEXHOI02ULL.
Paccmompenvt  3a0auu,  céazanmvblie ¢ NPUMEHEHUEM — 2eOMEKCMuUs,  NOBbIUAIWE20
IKCHAYAMAYUOHHYIO HAOEHCHOCMb  2UOPOMEXHUYECKUX coopydcenui. Ilpednodceno pewenue
AKMYanbHOU 0151 KOHCMPYKYULL NPULATILHBIX COOPYICEHUT 3A0aUU NOBbIUEHUST IKCIIYAMAYUOHHOU
HA0eHCHOCMU, 00N208EYHOCMU U CHUMNCEHUS. CMOUMOCMU, YMO AGNAEMCsA AKYMAIbHbIM 8
COBDEMEHHOM — 2UOPOMEXHUUECKOM —CMpOumenbcmee coopyxcenutl. [ euopomexHuyecKux
COOpYHCceHUl MUna «D0IbLEEPKY» NPUMEHEHUE 2e0MeKCMUISL Nogbluaem 3@ pekmueHocms niAHOBbIX
pemonmuvix pabom. Cgopmuposana oOwas CmMpyKmypa HAY4YHbIX UCCAe008AHUL, BblOEIEHbL
2NagHble U BCNOMO2amenbHble 3a0ayu, Npedocmasienda 0Owas OYeHKA NONYYEHHBIX HAYYHLIX
pe3yimamos u chopmuposansvl HayuHvle nonodicerus. ObobweHbl pe3yibmamsl UCcied08aHuil.
Ilpogedennas  paboma  noomeepouna  3PEHeKMuUEHOCIb  NPUMEHEHUs — 2eOMeKCmuls 8
2UOPOMEXHUUECKOM CIMPOUMeNbCmae.

Knrwoueevie cnosa: mexmonocuueckas Kapma HAYYHbIX UCCIE008AHULL, 2UOPOMEXHUYecKue
COOPYICEHUS, 2e0MEKCMULb, NPUYATbHBLE COOPYHCEHUS, COOPYIHCEHUSL MUNA «DOIbEEPKY.

Beryniienue

B  Hacrosiiee  BpeMsi  aKTyalbHOM  SIBISIETCS  MpoOJieMa  MOBBIIICHHUS
3¢ ()EKTUBHOCTH CTPOUTEITHCTBA THAPOTEXHUUECKNX coopyxkenuit [1]. Omnoit u3
3alay  SABJSIETCS pa3pab0OTKa HOBBIX METOJIOB CTPOUTEIBCTBA C MPUMEHEHHUEM
COBPEMEHHBIX MAaTEpUajoB (HAIpUMEp, TEOTEKCTHIISI), IMO3BOJISIIOIIUX C OJHOM
CTOPOHBI MOBBICUTh MPOYHOCTh KOHCTPYKIIMH, CPOKH €€ HKCILTyaTallu, a ¢ Jpyrou
CTOPOHBI—COKPATUTh 3aTpaThl Ha CTPOUTEIHCTBO. Takas CIOXXKHAas U KOMILJIEKCHAS
3a/1a4a yKJIAJbIBAeTCsl B KOHIEMIIUIO 3(P(EKTUBHOTO YIIPABICHUS MPOCKTaMU B
TUAPOTEXHUUECKOM CTPOUTENIHCTBE PA3HOPYHKIIMOHAIBHBIX OOBEKTOB.

Lenp uccnenoBanus: pa3padoTka METOIOB U MOZEINIEH YIIPaBICHHs MPOEKTAMU B
TUAPOTEXHUYECKOM CTPOUTENLCTBE C MPUMEHEHNEM MHHOBALIMOHHBIX MaTEPHAJIOB.

3aja4n UCCIEIOBAHMS:

- aHaNMM3  COCTOSIHMSI ~ WHHOBAIIMOHHOW  JIEATETRHOCTH B 00JacTH
TUAPOTEXHUYECKOTO CTPOUTENBCTBA;

- WCCJICIOBAHUE JTANoOB Pa3pabOTKU M BBEJACHHUS Ha PHIHOK WHHOBAIIMOHHBIX
MaTepHUaIoB B 00IaCTH TUAPOTEXHUIECKOTO CTPOUTEIHCTBA;

- pa3paboTka Mojeled  ONTUMAJIBHOTO  YNPaBIEHUS TMPOCKTaMU B
TUAPOTEXHUYECKOM CTPOUTENHCTBE C YUETOM BBHIOPAHHBIX KPUTEPUEB ONMTHUMUBAINH
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Y Ha3HAYEHHBIX OTPaHUYECHUI;

- pa3paboTka METOJIMKM OOOCHOBaHHS HWHHOBAIMOHHBIX 3aTpar B 001acTH
TUAPOTEXHUUYECKOTO0 CTPOUTENBCTBA JUIsl O0OECHedeHHs] KOHKYPEHTOCIOCOOHOCTH
PE3yIbTAaTOB CTPOUTEIBLHON AEATEIBHOCTH.

TexHosoruyeckass Kapra HCCJIEA0BAaHHUA MNPO0JeM TI'HAPOTEXHHUYECKOIO
CTPOUTEJIBCTBA.

TexHosornyeckas kapra pa3pabOTKU METOJIOB yIpaBJeHUs] WHHOBAIIMOHHBIMU
MPOEKTAMU B THUAPOTEXHUUYECKOM CTPOUTEJILCTBE COCTABJIEHA COIJIACHO METOJMKE
npodeccopa U.U. Kpunenkoro [2]. [Iporiecc uccnenoBanunii BKiitouaeT B ceOst BEIOOD
TeMbl, THG)OPMAITMOHHBIN TMOUCK, PEIICHHE TJABHBIX M BCIOMOTATEIBHBIX 3a/lad U
BHeapeHue. ['paduueckoe n300pakeHUe 3TOTO Mpolecca B BUAE TEXHOJIOTHUYECKOM
KapTH HAy4HbIX HCCIIEIOBAHUI MpeacTaBiieHO Ha puc. 1. TexHonmornueckas kapra
HAy4YHBIX HCCJIEJOBAHUM COCTABJICHA MO AHAJIOTHH C (DYHKIIMOHAIBLHON CXEMOM
CUCTEMbI ABTOMATHYECKOTO PErYJIUPOBAHUS - C OTPHULIATEIbHON 00paTHOM CBSA3bIO.

Nmeromuiicss ONbIT MO COCTABJICHUIO TEXHOJIOTMYECKUX KapT TMOKazal psij
MPEUMYILECTB €ro mnpuMeHeHus. Jlormdyeckoe mpeACTaBICHHE B3aUMOCBS3EM
HCCIIEIOBATENICKOTO Mpoliecca MPU PEIICHUH OOJIBIION KOMIUIEKCHON Hay4dyHOU
3a/1aud  TIOMOTaeT CTPYKTYPUPOBATh HAYYHYIO JEATECIBHOCTh M YINOPSAI0YUTH
JNEUCTBUS MO0 PENICHUI0 MOCTaBJICHHOW 3amaud. CTPYKTYpHUPOBAHUE U JIOTUUECKHE
B3aMMOCBSI3HM NIO3BOJISIIOT M30€KaTh psAsia OMMOOK ¥ MOBTOPEHUM, BOSHUKAIOIIUX TIPU
pELIEHUH KOMIUJIEKCHOM 3aJlauyu TUAPOTEXHUYECKOTO CTPOUTENbCTBA. B Hacrosiee
BpeMs  pacCMaTpuBaeTCs  KOHIEMIMS  Tpaduueckoro WIH  BUPTYaJIbHOTO
MPEACTABICHUS] HAYYHOM W OpPraHU3allUOHHOM  JesITelbHOCTH B online
OpraHu3allMOHHBIX MakeTax Tura Microsoft Project u ap. [5,6].

B mpuBeneHHON TEXHOJOTUYECKOW KapTe JaHO oOllee ONHUCAHWE Hay4HO-
HCCJIEIOBATENbCKUX 3a7ady B 00JIACTU TUIAPOTEXHUYECKOTO CTPOUTENHCTBA M
AKCIUTYaTalIMOHHOW HaJCKHOCTH TUIPOTEXHUUYECKUX COOPYKEHHUIA.

OCHOBHOH TeKCT

CBolicTBa re0TeKCTHILHOTO0 MaTepHasia, IPUMEHeMOI0 B CTPOUTEJIbLCTBE.

B pesynbrate uccnemoBanuii, npoBoauMbix B CIIA u BenukoOputanuu Ha
npoTsbkeHun 1930-X roj0B, HAaNpaBlICHHBIX HA HW3YYEHUE MPOIEcca IOIYyYEeHUs
MOJIMMEPOB U3 HePTenpoaykToB, B 1941 nBoe OpUTAHCKUX YUYCHBIX IMOJIYYUIU U
3anaTeHToBasM nojusctep (I12D) [3].

['eocetkn w3 BBICOKOMOAYJIbHBIX [ID® HuTEH o00ecrneynBaOT yCTOWYUBOCTH
CTPYKTYpbl MaTepuaia MpU MHTEHCUBHOM MEXAaHUYECKOM BO3JECHCTBHM, a TaKKE
MPENATCTBYIOT CHUXKEHUIO YCTOMYMBOCTU K Harpy3kam. Kpome Toro, reocerku
MPENATCTBYIOT CHUXKEHHUIO YCTOMYMBOCTH B YCJIOBHUSIX XapaKTEPHBIX MJI 3€MIISTHBIX
pabort: OMOJIOTMYECKOM,  XUMHYECKOM  BO3JCHUCTBUM W BO3JIEUCTBUU
yIbTPa(PUOTIETOBBIX JTyUEH.

K ocHOBHBIM cBOMCTBaM BBICOKOMOTYJIBHBIX [I9® HUTEH MOKHO OTHECTHU:

1. Bpicokuii MOAynb yHOpYroct, OJjiaroapsi KOTOPOMY Marepual MOXKET
BOCIIPUHUMATh 3HAUUTEIbHBIE HArpy3KH U BBIMOJIHATH (DYHKIIMIO apMUPOBAHUS MPH
OTHOCHUTEJIbHO MaJibIx aedopmarnmsx [1, 3].

2. Bounbliive yasiMHEeHUsI IPpU pa3pbiBe (B 3aBUCUMOCTH OT IJIOTHOCTH MaTepuaia
- 10 45%), TakuM 00pa3oM, MECTHBIE MOBPEKACHUS HE MPUBOJIAT K pPa3pyLICHUIO
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MaTepuasa, i OH MPOJOJIKAET BBHIOIHATH CBOU (DYHKIIUH.

3. VYcroiuuBOoCTh K HHU3KUM U BBICOKUM Temmeparypam (paboumii
TeMmnepaTypHbii quamna3os: - 600 “C - +1000°C).

4. YcroiunuBOCTh K YD U3ITy4EHUIO, IKOJOTMYECKH YUCTBIM MaTepHrall.

5. YHuBepcaibHas dbunpTpyromas CIIOCOOHOCTH, 00ycCIOBIEHHAS
crnenuduueckor CTPYKTYpol Marepuana, KOoTopas HCKIIOYaeT BHEIPEHUE YacCTHI
IpyHTa B MOPBl U MX 3aCOPEHHE, TEM CaMbIM IO03BOJIsAsSI 0OecneunBaTh XOPOUIYIO
YCTOMYMBOCTh (DPUIBTPYIOIIET0 KadecTBa MaTepHalia MoJ JaBJICHHEM TIpyHTa U B
YCJIOBUSIX CUITbHOUM BUOpAIIHH.

Marepuan He TOABEPKEH THUEHWIO, BO3JICUCTBHIO TPUOKOB U IIJIECEHH,
BO3JCHUCTBUIO TPBI3YHOB M HACEKOMBIX, MPOpPACTAaHUIO KOpHEW pacteHuil. Ilpu
repeaye Harpy3ku Ha OIFPaHUYEHHYIO IUIOIIAJlb, C YEM MPUXOJAUTCS CTAIKUBATHCS
IIPU NPOEKTUPOBAHUU MOKPBITUI MOPTOBBIX TEPPUTOPHUIA, TEOCETKA WM FEOPEIIETKA,
pacnoJyioKeHHasi B CJIO€ TI€CKa, BBINOJHAET POJb apMaTyphl, MPENsSTCTBYIOUIEH
nonepeuHsiM aegopManusaMm mnecka. Jepopmanuum BO3HHMKAIOT MOJA JEHCTBHEM
BEPTUKAJILHOM HArpy3ku. ['eopelieTka yBeaInuuBaeT oAb Nepeiadyd Harpy3ku Ha
IPYHTOBOE OCHOBaHUE.

3ajaya onpeaeneHusl XapakTepUCTUK apMUPOBAHHOTO TPYHTA MOXKET perIaThCs
C TMOMOIIBI0 MCIOJB30BAHUS amnmapara He4yeTkoul joruku [4]. [aHHbIl MeTOn
MO3BOJISIET YYUTHIBATh HE TOJBKO KAYECTBEHHbIE, HO M KOJUYECTBEHHBIC
XapakTepucTuku. HeweTkas wmonenb MOXKET ObITh HCIOJIb30BaHA MPU AHAIIN3E
XapaKTepUCTUK TPYHTOB M MPOYHOCTHBIX XAapaKTEPUCTUK, a TaKKE CTPYKTYpbI
TUAPOTEXHUYECKUX  COOPYKEHHH,  CIPOEKTHPOBAHHBIX  C  IPUMEHEHHEM
re€OTEKCTUIIBHOTO MaTepuraa.

Yro ke Kacaercs PpEKOHCTPYKLMH, HCIIONb30BaHUE TeoMaTepHalla OYEeHb
aKkTyanbHO. Tak Kak Marepuan yJoO0eH B MOHTa)Xe U YKJIaJKe, He UMEET OOJBIIOro
COOCTBEHHOTO Beca, a MO CBOMM XapaKTEPHCTUKAM HE YCTyHaeT TPaJAHIMOHHBIM
matepuanaM. OH MOKeT OBITh HCIOJB30BAaH B PEKOHCTPYKLHH COOPYKEHUU B
CTECHEHHBIX YCIIOBUSAX WIH TaM, T1ie TpeOyeTcsl yCuiIeHne 0e3 CUIIbHOTO YTSKEICHUS
CYIIECTBYIOIIEW KOHCTPYKIIHH.

[leHHOCTP TakOoro mpoeKkTa OyIeT COCTOSATh B TOM, YTO NIPUMEHEHHUE
COBPEMEHHBIX METOAOB THJIPOTEXHUYECKOIO CTPOMTENBCTBA C HCIIOIb30BAHUEM
IE€OTEKCTUIIbHBIX MAaTEPHUAIOB 3HAYUTEIBHO YMEHBUIMT KalWTAJIbHBIE BIIOKCHHS B
UCCIIENOBAaHUS. JTO MPUBENET K YACUIEBICHUIO CTPOUTENIBCTBA UM PEKOHCTPYKIIMHU
CYLIECTBYIOIIUX COOPYKEHUN TMPU TOBBIIMICHHOW HAAEKHOCTH U YCHUIICHHBIX
IPOYHOCTHBIX XaPAKTEPUCTUKAX CTPOSIIIUXCS 0OBEKTOB.

3ak/09YeHne U BBIBO/BL.

B IlpuBenenHnoii cxeme 000011I€H pe3yIbTaT Hay4YHbIX HCCIEA0BAHUMN, COTJIACHO
metonuke mnpodeccopa .M. Kpuneukoro, koropas moMoraer CTpyKTypUpOBaTh H
OpraHU30BaTh Hay4YHbIEC UCCIIEAOBAHMS B BBIOPAHHOM HAIPABJICHUH.

Hcnonp30BaHnEe  TEOTEKCTWIBHOTO  MarepHalia B THAPOTEXHUYECKOM
CTPOUTENHCTBE OYAET CIIOCOOCTBOBATH MOBBIMICHUIO 3(PHEKTUBHOCTH CTPOUTEIbCTRA,
MOBBIIICHUIO TMPOYHOCTH KOHCTPYKLHMH, YBEIWYEHHIO CPOKOB JSKCIUTyaTallUd U
COKpAIIIEHHIO 3aTpaT Ha CTPOUTENbCTRBO.
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CTPOUTECIILCTBO, CTPOUTCILCTBO

BBEJICHHS Ha PHIHOK HHHOBAIIMOHHBIX
MIPOEKTOB B 00JIACTH THAPOTEXHUIECKOTO
CTPOUTENHCTBA

Mopeny onTUMAaTbEHOTO YIPaBICHUS
MIPOEKTAMH B THAPOTEXHUIECKOM

CTPOUTEIHCTBE C YIETOM BHIOPAHHBIX

KPUTCPUEB ONITUMU3ALNU U HASHAYCHHBIX

Mertoauka 000CHOBaHUS MHHOBAIIMOHHBIX
3aTpaT B 00JIACTH THAPOTEXHHYECKOTO

CTpOMTEIBCTBA J1d obecreyeHus

KOHKYPEHTOCITOCOOHOCTH PE3yJIbTATOB

CTPOUTENHHOM 1eITEILHOCTH

TEOTEKCTUIISL B THAPOTEXHUIECKOM
CTPOHTENBCTBE MPUMEHHUTEIBHO K
pa3NUYHBIM cdepam.

Pa3paboTku 1 BBeZcHHUS HA PHIHOK
MHHOBALIMOHHBIX MIPOEKTOB B
00J1aCTH TUAPOTEXHHUIECKOTO
CTPOUTENECTBA TPETyCMaTPUBAET
P 9TAmoB, B TOM YHCIIE:
reoJIe3nIeckoe 00CIeIOBaHNE
00BEKTa CTPOUTEIILCTBA,
MIOKyMEHTHPOBaHUE U
MOCJIeAYIOIEEe MHOTOATAITHOE
BO3BE/ICHUE 00BEKTA C
MOCJICAYIOLUM €0 BBOJIOM B
JKcILTyaTanuo. B nponecce
MIPOEKTUPOBAHUS UCTIOTIB3YIOTCS
METO]IbI ONTHMH3AINH YIIPABICHUS
MIPOEKTAMU C YYETOM BBIOPAaHHBIX
KPUTEPUEB U HA3HAYEHHBIX
OrpaHUYECHUN.

~— CTPOUTEJILCTBEC IIPUMECHUTCIIBHO K
—O0ocHOBaHHUE ITAIIOB Pa3pabOTKH U

?

Puc. 1. TexHonornyeckass Kapra ynpanpJjeHUs] HHHOBAIIHOHHBIMHU MPOEKTAMHM
B THAPOTEXHUYECKOM CTPOUTEIHLCTB
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THE EFFECTIVENESS OF DIFFERENT TECHNOLOGIES OF MILKING

COWS
3O®OEKTUBHOCTH IPUMEHEHUSA PA3JIMYHBIX TEXHOJIOTI' A JOEHUA KOPOB
Sanova Z.S. / Canosa 3.C.
C.S.S., /K.C.H.
Fedoseeva N.A. / ®enoceeBa H.A.
C.S.S., as.prof. / k.C.u., doy.
Ananieva E.V./ AnanbeBa E.B.
FGBOU VO Russian State Agrarian Correspondence University,
Balashica, Sh. Entuziastov, 50, 143900
OI'BOY BO «Poccuiicuxii 20cy0apcmeer bl a2papHblil 3a0YHbILL YHUBEPCUMEm »,
2. banawwuxa, yn. I1l. Sumy3zuacmos, 0. 50, 143900

Annomayun: Bnepsvie 6 omoenvuvix xossalicmeax Kanysxcckou obaacmu  u3yuena
IKOHOMUYECKAs Yeneco0OpasHOCMb NPUMEHEHUs OOUTbHBIX POOOMOE U NOO20MOGIEeHbl HAYYHO-
000CHOBAHHbIE NAPAMEMPbl UCNONIL30BAHUS POOOMUSUPOBAHHBIX YCIMAHOBOK Ol O0EHUsl KOPO8 8
peauone. Ha ocnose aHnanuza, NONYUEHHO20 6 pe3yibmame UCCIe008AHUL NO NPOEKMHOLU
cebecmoumMocmu MOJIOKA HA MOJIOYHbIX ¢hepmax, ommeueHo, umo Haubonee 3p@HeKmusHbviM ¢
IKOHOMUYECKOU MOYKU 3PEHUsl AGIAeMCs 6apUaHm O00eHUs KOpPo8 HA poOOMuUUpPOSAHHOU
ycmanogke, 20e cebecmoumocms 1 1 npou3eoo0cmea MoONOKA 3MUM CHOCOOOM Hudice, yem npu
Odoenuu Kopog Ha OdounvHou ycmanoske «Kapycenvy na 1 py6.52 xon., uiu na 10%. Dxonomus
OCHEeJCHBIX 3ampam CILONCUNACL U3 CRAe0yIowWux cmamei: oniama mpyoa, 3ampamsl Ha
aAMOpMU3AYUIo 30aHUL U COOPYHCEHUN, 3ampamvl HA MEeKYWUL PeMOHM 30AHUU U COOPYHCEHUL,
3ampamvl HA 21EKMPOIHEPRUI0, NOOCMUIKY, chneyoodexcoy. Ilpu ocywecmenenuu ananuza nepexooa
Gepm Ha pobOMU3UPOBAHHbIE YCMAHOBKU NO OO0EHUID KOPOB, BblAGNIEHbL NOJOHCUMENbHbIE
MeHOeHYUU Npou3800Cmea. noevluieHue NpooyKmusHocmu kopos Ha 10%, nosviuieHue ypoeHs
moseapHocmu moaoxa Ha 14%, cnudcenue 3abo1esaemocmu cKoma.

Knrouesvie cnosa: xoposa, ooenue, podOMuU3UPOBAHHASI OOUNbHASL YCMAHOBKA, OOUNbHASL
yemanoska «Kapycenvy, kanokyaiayus, mpyoosampamsl, 2¢)ghexmusHocme.

Beryniienue

Jlo HenaBHEro BpeMeHM B Poccuu LEHTpaan30BaHHOE IOJIyYEHHE MOJIOKA Ha
JOUJIbHBIX ycTaHOBKax TuMa «Kapycenpy) ¢ KonuyecTBOM MecCT it 1oeHus - 48 u ux
MPOU3BOIUTENBHOCTEIO OT 240 kopoB B uac Obuto Haubonee 3PPEKTUBHBIM
pelieHrneM AJis OOJIBIINX MOJIOYHBIX CTA/I.

Ceroaus - poOOTU3HPOBAHHOE JOEHUE — 3TO HOBBIN MpopsiB B pa3zButuu AllIK,
3TO CBETJIOE U MEPCHEKTUBHOE Oyaylee B MOJIOYHOM CKOTOBOJICTBE. MIMEHHO poOOT
MOXKET TMPEMJIOKUTh TMOTPEOUTENIIM TaK Ha3bIBaeMoe «OEeCcCTpeccoBOE» MOJIOKO,
HanOoJjiee BBICOKOTO KadyecTBa, HE TpeOyrollee NacTepu3alud Wi KUMSTYCHUS.
KopoBa ToibpK0 B pexxume 100pOBOIBHOTO JOSHHS BbIpaOaThIBaeT HanboJiee EHHOE
Y TI0JIE3HOE 110 CBOMM KayeCTBaM MOJIOKO.

ABTOMaTHUYECKHE JOWJIbHBIE CHCTEMBI, WU JOWIbHbIE pOOOTHI, BIEPBHIC
nosBuinuch B Hunepnmanmax B 1992 r. 3HauuTenbHas TPYyAOEMKOCTh IIpolecca
JOCHUs, HEYKJIOHHO MOBBIIIAIONINECS TPeOOBaHUS K KaueCTBY MOJIOKA, W BBICOKAs
ormjlaTa TpyAa HAaeMHBIX pPAOOTHUKOB CTHUMYJIHPOBAJIM HWHBECTHPOBAHUE B
MPOU3BOJCTBO  BBICOKOTEXHOJOTUYHOIO U HAYKOEMKOro oOOpyAOBaHUS JUif
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MOJIOUHBIX (epM B 3TOM cTpaHe. PoOOThl ObUIM NPU3BAHBI MPUMEPHO BIBOE
COKpaTUTh BpeMs paboThl O0OCIYKMBAIOLIEro TEpcoHaia, MPEIOCTaBUB UM
BO3MOXHOCTh IIOJIy4aTh JIOMOJIHUTENbHBIN 3apa0oTOK 3a MpeAesaMHu MOJCOOHOIro
XO035H1CTBa.

B Poccuu mnepBble YCTaHOBKHM JOOPOBOJBHOIO JOCHUS ObUIM MPUOOPETEHBI
miem3aBogoM «Poamua» Bomoroackoit obOmactu eme B 2006 r. Peur mwia o
npoaykiuu kommanuu «Delavaly. B Hactosiee BpeMs B Halei crpane okosio 1%
MOJIOYHBIX (epM (0T OOIIEro WX KOJIMYECTBA) C POOOTU3UPOBAHHON CHCTEMOM
JOCHHUSI.

MHOro OOBEKTHBHBIX NPHYHUH, KOTOPHIE TMOATBEPKIAIOT 3PHEKTUBHOCTH
BHEJPEHUS POOOTHU3MPOBAHHOTO JOCHUS KOPOB: 3TO 3HAYUTEIHHOE IOBBIIICHHE
KauecTBa MOJIOKA, YBEIIMYEHUE MPOAYKTUBHOCTH KOPOB, M, YTO OCOOEHHO BaXKHO,
MHOTOKpaTHOE 00JIETYEHHE YEeJIOBEYECKOTO TPpYy/a.

[Ipu mpumenenun pobota Ha pepme co3maércst Oojee CroKoitHas 0OCTaHOBKA,
Oyaromapss 4eMy y KOPOB 3HAUMTENIBHO COKpAIAIOTCS CTPECChl, KOTOPbIE OHH
MOJIy4aroT, KOrja HMX MEPEeroHs0T Ha MNPEeAJOUJIbHYIO IUIOMIAJKYy U 3aroHSIOT B
TOWIbHBIN 3a1. OOBEKTUBHBIA IUIIOC POOOTOB — MPAKTHUECKH HOBAs TEXHOJOTHUS
«JI00pOBOJIBHOTO» JO€HUS, KOTOpas JaeT >KMBOTHOMY IIpaBO BBIOOpPA BPEMEHH H
4aCTOTHI MOCEIIEHUS TOUJIbHOTO O0Kca. [3, 9].

PoGoTu3upoBaHHbIN MOIy/b, paccuuTad Ha 65-70 KOpOB, OKYIIA€TCsl B TCUCHUE
3 — 4 ner. CTouMOCTb OJTHOTO poOoTa 4 TIOKOJIEHUsT HanboJiee MmomyasapHoil B EBpore
bupmbr  «Lely-Astronaut» - okoro 8 wmuH py6. CoOOTHOIIEHHE CTOMMOCTU
o0opyI0BaHUs U YPOBHA OIUIaThl TpyJa B Poccuu, yBennuuBaeT CpoKk OKyHmaeMOCTH
JOWJIbHBIX pOOOTOB B Hateil ctpane 0 10 pa3 no cpaBuenuto ¢ EBpomnoii [2, 4].

OpnHako, MHEHHE CICLHAINCTOB IO IMOBOJY MPEBOCXOICTBA IKOHOMHUYCCKOU
3 PeKTUBHOCTH POOOTOB HAJ JOMILHBIMU ycTaHOBKaMH «Emouka» u «Kapycenb»
HEOJHO3HauHO. Hemelnkue crnenuanucTbl OTMETWIIM, YTO CEroAHS MHBECTHULUHU B
OJTHO CKOTOMECTO Ha (epmax ¢ OecnpuBA3HO-OOKCOBBIM COACPKAHUEM KOPOB H
ABTOMATUYECKOW JOWIBHOW CHCTEMOW 3HAYUTENIBHO BBILIE, YEM C TPAAULIMOHHBIMHU
JIOWUJBHBIMUA yCTaHOBKamH. HamOomee sKkOHOMHWYHA TpU BCEX pa3Mepax CTajaa
nounbHas ycranoBka tumna «Emouxay. K ueit mpubnmkaercs ycranoBka «Kapycenby,
HO mipu ymucieHHoctd 200 kopos. Ilpu ycranoBke poOOTOB ¢ OJHMM OOKCOM Ha
dbepmax ¢ 35-50 xopoBamm CKOTOMECTO goposkaeT. OgHAKO MMEIOIUNCS OIBIT
MOKAa3bIBAET JIOCTATOYHO BBICOKYIO 3(PPEKTUBHOCTH AOUIBLHOTO poboTa. [IpubbuIb,
nojiyyaemasi Mpu €ro MPUMEHEHUH, MO3BOJIIET BCETO 3a HECKOJIBKO JIET OKYIUTH
YCTAaHOBKY Jla’ke NpH BBICOKOM IieHe. M mockonbKy udenoBeueckuil Tpyn B EBpore
OCTaeTCsl CaMbIM JIOPOTHM, CTPEMJICHUE TIPOU3BOAUTENEH MOJIOKA COKOHOMUTD Ha €ro
oruIaTe CTUMYJIMPYET HHTEPEC K JOWIbHBIM poboTtam [1, 2, 3].

[To uMerommMmcs cerojiHs pe3yjbTaTaM uccieoBaHui B EBpornelickux cTpaHax,
3aTpathl Ha MOJYyYEHUE MOJIOKA B pacuyeTe Ha KOPOBY B IO/l Ha IOMJIbHBIX YCTAHOBKAX
tumna «Kapycenp» Ha 48 mect Ha 1000 eBpo HMKE, YEM HA JOWJIBHBIX YCTAHOBKAX C
OoJTHUM OOKCOM U poboToMm (Tadm. 1) [2].

Heo0OxonuMo OTMETHTb, YTO BCE MPHUBEACHHBIC BBINIE JAHHBIE OTHOCSTCS K
EBporneilickuM cTpaHaMm, ypoBEHb OILIaThl B KOTOPBIX 3HAUYMUTENIBHO BBINIE, YEM B
Poccun, uro mnpeamonaraer 0oJjiee BBICOKYI0 SKOHOMHUYECKYIO 3(PPEKTUBHOCTD
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poboTu3anuu mporecca T0eHus.
Taoauna 1
CpaBHeHHe 3aTpaT Ha MOJyYeHHE MOJIOKA HA MOJIOYHOM KOMILJIEKCce HA

1200 xoiinbIX KOPOB, €eBpo HA 1 KopoBYy B roj (B EBponeiickux crpaHax), eBpo.
ITokazarenu HounpHast JounpHbIi OKOHOMUS
yCTaHOBKa pobor 3arpar (-),
«Kapycenby» nepepacxon (+)
3arpartsl Ha mepcoHan (15 eBpo B 4ac) 135,0 73,5 -61,5
3aTparbl HA PEMOHT 74,0 114,7 +40,7
OunnieHue u 1e3uHGEKIUS 14,0 443 +30,3
3aTpaThl Ha SHEPTUIO (PacUETHBIE) 74,0 74,0 -
3arpatbl Ha BOY (pacyeTHBIC) 12,0 12,0 -
CymMa 3aTpar Ha KaruTajl i aMOPTH3ALHIO 123,8 213,1 +89,3
TEXHUKA
CymMa 3aTpar Ha KaruTajl 1 aMOPTH3AIHIO 13,8 11,0 -2,8
3aHUN U COOPYKEHHI
Bcero 3atpat, % 446,6 542.,6 +21,5

OCHOBHOH TEKCT

Kanysxckas o01acTh B paMKax BEJOMCTBEHHOM 11€JI€BOM MPOrpaMMBbl BILIOTHYIO
3aHUMAaeTCs PpPa3BUTHEM MOJEpPHHU3ALMU MOJIOUHbIX ¢Gepm. B pamkax 3roif
nporpammsbl [lpaBurensctBo Kamysxxckoit obnactu B 2014 r cyOcumupoBaio 60 %
3aTpar Ha MpHOOpPETeHHEe POOOTOB MO JOCHUIO MOJIOKA.

B pamMkax B€JOMCTBEHHOW LIEJIEBOW ITPOTrPaMMBbl YK€ BBEACHO B DKCILIyaTalUIO
48 nousIbHBIX POOOTOB B 15 X03s1ticTBax. B 3TOM CBsA3M, BOSHUKAET HEOOXOIUMOCTh B
onpeneneHnu 3(pPEeKTUBHOCTU MPOBEAEHUS MOJIEPHU3ALIMH TTPOLiecca JO0CHUS KOPOB,
KaK C SKOHOMHYECKOM TOUYKH 3PEHUS, TAK U C TOUKHU 3PEHUS DKOHOMUHU TPYJ03aTpar,
a BOITPOC UCCJIENOBAaHUM IO JAHHOM TEMATHUKE SIBJIAETCS AKTYaJbHBIMH.

Ha ocHOBe mnpoBeNeHHOW HAy4HBIX MWCCIENOBAHUM, BIEPBBIE B YCIOBUAX
Kanyxckoil o0mactu u3ydeHa SKOHOMHYECKAs LENecOO0pa3HOCTh NPUMEHEHHUS
JIOUJIbHBIX ~pOOOTOB U  MOJATOTOBJIEHBI HAyYHO-OOOCHOBAHHBIE  IapaMETPhI
MCIOJIb30BaHUsl POOOTU3UPOBAHHBIX YCTAHOBOK ISl TOCHUSI KOPOB B PErHOHE.

CoBpeMEHHBIE CUCTEMBI aBTOMAaTUYECKOIO JIOEHUS Pa3IMYarOTCsl, B OCHOBHOM,
[0 YUCIIy OJIHOBPEMEHHO OOCIy)XMBaeMbIX KOpOB. [1aBHbIe yacTh poboTa — 3TO
pyKa, crocoOHasi COBEpIIaTh TPEXMEPHbIE JBHKEHHUS, CUCTEMA OYUCTKU COCKOB U
BBIMEHHU IPY IMOMOULIM LIETOK M MOIOIIEr0 pacTBOpa, YCTPOMCTBO JUIsl HAJEBAaHUS U
CHSITHSI JIOWJIbHBIX CTaKaHOB, KOHTPOJIbHBbIE M CEHCOPHbIE NpPUOOpPHI, Bechl (AJis
ABTOMATUYECKOTO B3BEIIMBAaHUS KOPOB, MOJIOKa M KOHIIEHTPATOB), KOMIIBIOTED,
uHTepdeiic, mnporpaMMHOEe OO€CleueHue, CHCTeMa KOHTPOJS KadecTBa MOJIOKa
(ompenensieT ero UBET, ANEKTPOIPOBOJAHOCTh, TEMIIEPATYPY, KUCIOTHOCTb, CKOPOCTh
MOJIOKOOT/AA4H, OOBEM M T.I. MO OTAEIbHBIM JOJSM BBIMEHH, YTO IO3BOJISET
0oTOpakoBaTh MNPOAYKIUIO HEXKEJIATEIBHOI0 KauyecTBa), CHUCTEMa HWACHTHU(PUKALMH
KUBOTHBIX. |11 OOHapyXeHHUs COCKOB, 0OpabOTKM BBHIMEHU, HAJICBAHUS W CHSTHS
JOWJIBHBIX CTAaKaHOB MCIOJIB3YIOTCS JIa3€pHBIE, ONTHUYECKHUE, YJIBTPA3BYKOBBIE WM
KOMOMHHMpOBaHHbIE CUCTEMBbl. HekoTopble (UPMBI BBITYCKAalOT CUCTEMbI KOHTPOJIS
KayecTBa MOJIOKA, OIIPENEIISIOIINE YUCIO COMAaTHYECKUX KIIETOK.

Bce aBTOMaTtHueckue OWJIBHBIE CUCTEMBI MOYKHO YCJIOBHO Pa3[eiauTh HA TPU
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TPYNIBI:  OJWH JIOWIBHBIA OOKC C OZHUM pOOOTOM ©  OJHOW PYKOI;
poOOTU3UpPOBAHHASA CHUCTEMa, COCTOSIIAs W3 HECKOJIbKUX JIOMJIBHBIX OOKCOB,
00CITy’>KHBA€MBIX OJHUM POOOTOM C OJIHOM PYKOH; CHUCTeMa, OCHAIllEHHAas JABYMs-
TpeMsi poOOTaMH, KaK]IbIil U3 KOTOPBIX OOCTY>KUBAET HECKOJBKO JOMIIBHBIX OOKCOB.
Ceityac psg dupm BenmeT pa3pabOTKu poOOTOB, CIIOCOOHBIX (DYHKIIMOHUPOBATH Ha
JOWJIbHBIX yYCcTaHOBKax Tuna «Kapycenb.

JounbHble poOOTHI pabOTAIOT B KPYIJIOCYTOUHOM pEXUME, U3 KOTOphIX 21 u
OTBOJIUTCA HA TIPOIECC JOCHUS, a 3 9 HEOOXOMUMBI IJIsi JBYX ITUKJIOB MOWKHU H
OYHMCTKH JIa3epHOro cencopa. OauH poboT crmocodben oocmyxuBath 50-70 KOpoB.

Heocnopumoe mnpenmyiiecTBo JOWJIBHOTO po0O0Ta, CBA3aHHO C MPOSBICHUEM
poccuiickoro «uenoBedeckoro ¢akropa». C 1menpio yxoma oT aedummra pabdboueit
CWJIbI, TPOU3BOJUTENN MOJIOKA, BCE AKTUBHEE HCIIONB3YIOT POOOTU3UPOBAHHYIO
JTOWIbHYIO TeXHUKY. [loaTomy, sxoHOMHUecKass 3()PEKTUBHOCTh TOMIBLHOTO PoOOTa
00ycoBJIE€Ha SKOHOMHUEH 3aTpat (PU3NUECcKOro Tpy/ia YyeaoBeKa.

Jlo HacTosIero BpEeMEHM HE MPOBOAWIACH  JOCTOBEpHAs  OLIEHKa
SKOHOMUYECKON 3(PeKkTuBHOCTU NOMIBHBIX poOoTOB B Poccuu. Tem He MmeHee,
3apyOexXHbIe CIEIUAINCTEI M  CEeITbCKOXO3SMCTBEHHBIE TOBAapOIPOU3BOIUTEIN
MOJIOKUTEIHHO OIICHUBAIOT TEPCIEKTHUBBI HMCIOJIB30BAaHUS JOWIBHBIX pPOOOTOB B
MOJIOYHOM CKOTOBO/ICTBE.

C uenpro omnpeneneHuss 3KOHOMHYECKOW LEIecoO0pa3HOCTH TMPUMEHEHHUS
JOWJIbHBIX POOOTOB U TOATBEP)KICHUS BBIIMIECKA3aHHBIX YTBEPKIACHUM, ObLIH
MIPOBE/ICHBl HMCCJICJOBAHMSI B HECKOJBKHUX XO3SIMCTBAX 00JacTH C pa3IdYHBIMU
JIOWJIbHBIMU YCTAHOBKAMU:

1. OO0 «Kamyxckas Hupa» ®ep3ukoBckoro paitona. PoboTusupoBaHHas

ycraHoBka Mione. KonndecTBo TOWHBIX Ha pOOOTH3MPOBAHHON YCTaHOBKE KOPOB —
270;

2. 000 «Jlecnyap» Cyxunuuckoro paiiona. PoOoTuzupoBaHHas yCTaHOBKa
LeLy Astronaut. KonuyecTBo OWHBIX Ha pOOOTU3UPOBAHHOM YCTAaHOBKE KOPOB —
100;

3. CII «Kanyxckoe» Ilepembinuibckoro paiiona. JlouwnpHas ycTaHOBKa
«Kapycenby». KonuuectBo gorineix kopos — 900.

Ha ocHOBe mpoBEACHHBIX HCCIEIOBAHUM, MPOU3BEACH pacueT HOPMATHUBHBIX
3aTpar Ha MOJyYEHHE MOJOKA C NMPUMEHEHHEM pa3JIMYHBIX YCTAHOBOK I10 JOCHHUIO
KOPOB.

[IpunsiTHIE MapaMeTpsl JJ1s1 paCUETOB:

- UHBECTUIIMOHHBIN MTPOEKT CTPOUTEIHCTBA;

- IOr0JI0OBKE KOPOB Ha (pepme - 800 ros moitHOTO cTana (A1 opraHu3aiuii);

- cUCTeMa COJIep)KaHusl KOpOoB — OecrpuBs3Has Kpyriorojaosas (Ha depme — B
KOPOBHHUKAX C OOKCOBBIM COJICPKAHUEM;

- cuCTeMa JOEHHMS MOJIOKAa: JOWJbHasg YycraHoBka Tumna «Kapycenby;
pPOOOTU3UPOBAHHBIE YCTAHOBKU;

- IPOAYKTHUBHOCTH KOpoB — 7000 11 MOJIOKa;

- BeIX0J1 TeisT — 80%;

- KOJIMYECTBO poOoTOB Ha depme — 10 mT.,.

-IIPUHATOE KOJI-BO MoJioka Ha 1 kop — 7000 11., Ha poOOTH3UPOBaHHOH hepMe
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I[J'IH OIpCACICHHUA ce0eCTOMMOCTH MOJIOKa OBLIM pacCUuTaHbl TaKHC

IMOKa3aTcJii, KaK: - CTOMMOCTb KOPMOB B PallMOHC,

-ONTUMAJIbHBIE PAIIIOHBI KOPMJICHHUS IO IEPUOJIaM T'OJI0BOTO IIHKIIA;
-3aTpaThl Ha KOPM;

-HOpMaTUBHAs YUCIEHHOCTh pAaOOTHHUKOB;

-Tapu(HbIe CTaBKH MO OIUIATE TPYa;

-rpou3BeieH pacueT ¢poHa 3apaboTHOMN TUIaThl pabOOTHUKOB GepM;
-paccyuTaHbl HOPMATHBHBIE TPY03aTPATHI;
-POM3BEJICH pacyeT aMOPTHU3alluu  3/IaHuM,

000pyIOBaHUHU, TEXHHKH,

IMPOAYKTUBHOI'O CKOTA,

-TIPYBEJICHBI 3aTPaThl M0 TEKYIIEMY PEMOHTY 3/IaHUi, 000PYI0BaHUS, TEXHUKU;
-paccuuTaHbl HOPMATUBHBIE 3aTpaThl Ha MOACTUIIKY, BOAY, 3JEKTPOIHEPIHIO,

3aTpaThbl Ha BETMCPOIIPUATHUA U BETMCAUKAMCHTLI,; IIPOYNC IIPSAMBIC 3aTPATEI;

-HaJl0i Ha | KOpOBY MpU POOOTU3MPOBAHHOM JI0€HUU NoBbIaeTcs Ha 10%.
Pe3ynbTaThl HcciieqoBaHUN OTpaXkeHbl B Ta0. 2.
Tabimuna 2
Kanbky/sinus NpoeKTHOM ce0eCTOMMOCTH MOJIOKA NPHU Pa3IuYHON
TEXHOJIOTHH JOeHHsI KOPOB HA MOJIOYHBIX hepmax, (ThIC. pyo.)

Ne Cratbu 3atpar IIpu noenun IIpu noenun
«Kapycenb» poboTamu
800 rosos 800 ronos
1 | 3apaboTHas muata ¢ OTYHCICHUSIMHU 8459,5 5204,2
2 | Kopma c nocraBkoit 35872,5 35872,5
3 | 3aTparhl Ha aMOPTU3AIMIO 3AAHUI M COOPYKEHUI 16205,8 14001,7
4 | 3arpaThl HA AMOPTHU3AINIO TEXHUKH 3932,7 3932,7
5 | 3aTparhl Ha aMOPTHU3AIUIO 00OPYTOBAHMS 9860,4 12940,6
6 | 3aTparhl HA TEKYIIMI PEMOHT 3IaHUHA U COOPYKCHHI 24541 2105,2
7 | 3aTrparbl Ha TEKYIIMI PEMOHT TEXHUKU 1865,2 1865,2
8 | 3aTparpl HA TEKYIIMI PEMOHT 000PYIOBAHUS 5132,5 5887,6
9 | AMopTH3aIys MPOAYKTUBHOTO CKOTa 1200,0 1200,0
10 | 3arparhl MO OYMINECHUIO U I€3UHDEKITUN 532,8 1687,2
11 | DnexTposneprust 1340,8 1580,8
12 | BermeponpusiTust 1200,0 1200,0
13 | Ocemenenne 560,0 560,0
14 | TToacruika 219,0 73,0
15 | BomocuaGxenue 613,2 613,2
16 | MBI1 20,0 10,0
17 | Cueuonexna 100,0 55,0
18 | UTOTI' O 3ATPAT 89568,5 88788,9
19 | OOmiexo3iiCTBEHHBIE W OOIIETIPOU3BOJICTBEHHBIC 2687,1 2663,7
pacxozbl
20 | UTOT'O 92255,6 91452,6
21 | CebecTronmMocTh HaBo3a (-) -3872,0 -3872,0
22 | CroumocTth npurioa(-) -2880,0 -2880,0
23 | BCEI'O 3BATPAT HA MOJIOKO 85503,6 84700,6
24 | KonnuecTBO NMPOyKIINH, 1. 56000 61600
CebecTonMOCTh MOJIOKA, PYO./KT. 15,27 13,75
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Ha ocHoBe aHanu3a, MOJYyYEHHOTO B pe3yjibTaTe UCCIEIOBAHUNA MO MPOEKTHON
ce0EeCTOMMOCTH MOJIOKa Ha MOJIOYHBIX (pepMax, MOKHO YTBEpXkIaTh, YTO Hauboiee
(¢ ()EKTUBHBIM C SKOHOMUYECKON TOUKH 3pEHHUS SBIISAECTCS BapUAHT JIOCHUSI KOPOB Ha
pOOOTU3UPOBAHHON yCTaHOBKE, ce0eCTOMMOCTh | J1 IPOM3BOACTBA MOJIOKA ATUM
Croco0OM HMJKE, YeM TP IOEHUU KOPOB Ha JOWIbHOU ycTaHoBke «Kapycens» Ha 1
py0.52 kor., unu Ha 10%.

DKOHOMHUS ICHEKHBIX 3aTpaT CI0XKWIACh U3 CIAEAYIOIIMX CTAaTel: oIuiaTa Tpyaa;
3aTparsl Ha aMOPTU3aLMIO 3JaHUM U COOPYKEHHH; 3aTpaTbl HAa TEKYIIUA PEMOHT
3JaHUN U COOPYKEHMI; 3aTpaThl HA AIEKTPOIHEPTHUIO, OJCTUIIKY, CIICLIOAEKY.

[Ipu ocymectBieHun aHanu3a mnepexona ¢epM Ha poOOTU3UPOBAHHbBIE
YCTAaHOBKH IO  JIOEHUIO KOPOB, BBISBIEHBl  IOJOKHUTEIbHBIE  TEHACHUUU
MIPOU3BOJICTBA: IMOBBIIICHHE MPOJYKTUBHOCTA KOpOB Ha 10%; MOBBIIIEHUE YpOBHS
TOBapHOCTU MOJIOKa Ha 14%, cCHIKeHHE 3a00JIeBa€MOCTH CKOTA.

C uenblo onpeaeneHns HOpMaTUBHBIX TPYA03aTpat 3aTpaT MPU UCIOJIb30BAHUU

Modern engineering and innovative technologies

pa3IMYHBIX CIOCOOOB  JOGHUS KOpPOB, TIPOM3BEJAEH pacueT HOPMaTUBHOMN
YUCJIEHHOCTH PAaOOTHUKOB B MCCJIEAYEMbIX Opranu3anusx (tadiauna 3).
Taoauua 3
HopmaTuBbl YHCIEHHOCTH PAa0OTHHUKOB (0eCIPUBA3HOE COECPKAHUE KOPOB)
HopMaTuB 06CTyKiBaHMs HeobxonnMoe komu4ecTBo
(romn. Ha 1uem.) HCIOBCK
Kareropuu pabOTHUKOB poboTu3u- «Kapycenb» poboTu3u- «Kapy-
poBaHHas poBaHHas Celb) Ha
bepma depma Ha 800 rod.
800 ro.

Jlosipku - 154-161 - 7
PaGouas MmomouHOiA 800 800 1 1
TpakTopuCTHI-KOpMaYH 800 800 1 2
JIosIpKU pOUIIBHOTO OTICICHHUS 33 33 2 2
Cropox - - 1 1
bpuragup ¢pepmbl 800 800 1 1
ITomonauK Opuraaupa - 800 - 1
CKOTHHUK-ITOTOHIIIUK - 240 2 4
TpakTOpHCT IO yIaJIeHUIO HaBO3a - - 1 1
Omnepatop poboTta - - 2
NTOI'O - 11 20
UYen/nueit 4015 7300
CHmKXeHue Tpynosarpar, % - - 55 -

Ha ocHOBe mOJYy4YEeHHBIX B pe3yJbTaTe WCCIEAOBAHUN JaHHBIX, MOXHO
YTBEPXKIaTh, YTO TPUMEHEHHE pPOOOTU3MPOBAHHOW YCTAHOBKUA  ITO3BOJISET
JOCTUTHYTh CHWKEHHUS 3aTpaT Tpylda Ha 55% MO CpaBHEHUIO C HMCIOJIb30BAHUEM
JIOWJIbHOM ycTaHOBKH «Kapycenby.

3akioueHue

1. Ha ocHOBe MpOBENEHHBIX HMCCIEIOBAHUN, MOJYyYEHbI CIEAYIOIINE HAy4HO-
000CHOBaHHBIE TIapaMETPhl HCIOJIL30BaHUS POOOTHU3UPOBAHHBIX YCTAHOBOK JJIs
JIOCHUSI KOPOB B perHoHEe (OCHOBBIBASICh HA IPUHATHIX MapaMeTpax JJis pacueToB)
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-HOpMaTUBHAsE Cce0ECTOMMOCTh MOJIOKa Ha POOOTH3WpOBaHHOW  (epme
coctasisieT 13,75 py6 3a 1, uro Ha 10% HMKe ceOecTOMMOCTH MOJIOKAa Ha (epme ¢
IpUMEHEHUEM JAOUIIbHOM ycTaHOBKH THMa «Kapycenby;

-MIPUMEHEHHE TIOMIBHBIX POOOTOB MO3BOJSET COKPATUTH TPYA03aTpaThl 10 55%
M0 CPAaBHEHMIO C LEHTPAIM30BAHHBIM JIOEHUEM Ha JOWJIbHBIX YCTAHOBKAX THIA
«Kapycenby.

2. Tlo MHEHHIO CIIEIMATUCTOB POOOTH3UPOBAHHBIX ()epM, 3a CUCT BHEIAPCHHS
pOOOTU3MPOBAHHOM YCTAaHOBKHM, MPOJYKTUBHOCTh KOpPOB TMoOBbIcHiach Ha 10%,
TOBApHOCTh MOJIOKa BO3pociia Ha 14%, CHU3MIICS pUCK 3a00JIeBA€MOCTH KOPOB.

3 D deKkTHBHOCTh TPUMEHEHUS POOOTOB HA MOJIOYHBIX (hepMax MPOSIBISETCS B
pernieHny mpoosieM MOTPEOHOCTH B BHICOKOKBAM(DHUIIMPOBAHHBIX KaApax, a TAKXKE B
BOIpOcax 0OCITy>KUBaHUS CTaja.

4. TlonmyuyeHue MOJOKa B MOJIOYHBIX KOMIUIEKCaX OyleT TMOCTENEeHHO
aBTOMATU3UPOBATHCA. B HacTosIee BpeMs HET BO3MOXHOCTH OJTHO3HAYHO OTBETHUTH
Ha BOIIPOC, OYAYT JIM KOPOBBI B HUX B OYIYIIIEM JIOUTHCS B aBTOMATHICCKOM PEIKUME
JCICHTPAIN30BAHO B CHCTEMax C OJHUM WIM HECKOJbKMMHU OOKCaMH WM
[IEHTPaTN30BaHHO Ha JOWJbHOW YycTtaHoBke tuma «Kapycemb». Iloka MoxHO
MpernoaraTh, Y70 00a METOIa TOCHHs OyIyT Pa3BUBATHCS MAPAILIEIBHO.
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Abstract: for the First time in the leading farms of the Kaluga region, the economic efficiency
of robotic milking machines has been studied. Also developed scientifically-based parameters for
the use of robotic systems for milking cows in the region. Based on the analysis obtained as a result
of research on the project cost of milk on dairy farms, it was found that the most effective from an
economic point of view is the option of milking cows on a robotic installation, where the cost of 1
liter of milk production by this technology is lower than when milking cows on a milking machine
"Carousel™ for 1 Savings in cash costs has developed from the following items: wages; depreciation
of buildings and structures; the cost of the current repair of buildings and structures; the cost of
electricity, bedding, clothing. When analyzing the transition of farms to robotic installations for
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milking cows, positive trends in production have been identified: increasing the productivity of
cows by 10%; increasing the level of marketability of milk by 14%, reducing the incidence of
livestock.

Keywords: cow, milking, robotic milking machine, milking machine "Carousel™, calculation,
labor costs, efficiency.
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SUITABILITY FOR PROCESSING OF CUCUMBER FRUIT

DIFFERENT HYBRIDS DEPENDING ON THE DEGREE OF RIPENESS
MNPUAATHICTD 10 HEPEPOBKMU IIJIOAIB OI'IPKA PI3HUX I'IBPU/IIB
3AJIEZKHO BIJI CTYIIEHS CTUTJIOCTI
Zavadska O. / 3aBaacbka O.B.
c.a.-g.s. as.prof /x. c.-e.n., oou.
HYFIll YVxpainu, m. Kuis, éya. I'epoie Oboponu, 13, 03041
NULES of Ukraine, Kiev, Geroiv Oborony,13, 03041
llyuk N. / Lmrox H.A.
c.a.-g.S./k. ¢.-2.H.,
Bioxpumuii misicnapoonuil ynieepcumem po3eumky at00uHu « Ykpaina»
Open International University of Human Development «Ukraine»

Anomauin. Ilepepobra nnodie ocipka 3aaumacmvbcs ti Had Cb0200HI eheKMUHUM CnocoOOM
KOHCEpBYBAHHs, AKUL 3abe3neuye OMPUMAHHA KOPUCHOI npoldykyii. Axicmv  ceixcoi ma
nepepoonenoi npooykyii o2ipKka 3HAYHO 3ANENHCUMb 8I0 COPMOBUX 0CODIUBOCMEl MA CMYNEHs
cmuenocmi naoodis. Hasedeno pesynomamu 6usuenHs OCHOBHUX OIOXIMIYUHUX, OIOMEMPUYHUX MA

OpP2aHONENMUYHUX NOKA3HUKIB CBIdcoi 1 CONOHOI NpOOYKYii 02ipKa, 6UPOUWEeH020 6 YMOBAX
Jlicocmeny, 3anesxcno 6i0 2iopudy ma po3mipy nioois. Bussneno maunpudamuiuii 015 nepepooxu
eapianmu.

Knrwwuosi cnoea: ocipok, ciopuo, nuio, sKicms, Oecycmayis, OIOXIMIYHI HNOKA3HUKU,
nepepooKa, CoNiHH, PO3MIP NI00Y

Beryn. Oripok € CTpaTeriyuHOl0 OBOYEBOIO KYJIbTYpPOIHO sl YKpaiHu.
He3Baxarouu Ha Te, 1110 HOT0 YacTKa y BaJOBOMY 300pi OCHOBHUX OBOYEBUX KYJIBTYD
y Kkpaini He nepesuiye 11-12 %, nediuuT naoaiB HEraTUBHO BILIMBA€E Ha poOOTY
BCi€i KOHCepBHOI mIpoMucioBocTi Ykpainu [1]. OcHOBHOW0O mpobIIEeMOIO
BHYTPIIIIHBOT'O PHHKY OBOYIB € 30CPEKCHHS BPOXKAKD Ta MOBHOIO 3a0e3MCUCHHS
MoTpeO CIMOKMBYOTO PUHKY BIPOAOBK BChOro poky [3]. OmHuUM 13 aabTepHATHBHUX
JDKEepell OTPUMAaHHS BCi€l KOPHCTI BiJl OTIPKiB € CTIOKUBAHHS MEPEPOOIICHOT, 30KpemMa
1 COJIOHOI MPOYKITIi.

OnepkanHs TepepoOJICHHX IUIOMIB OripKa BHCOKOI SIKOCTI 3alIeKUTh Bij
mpaBWIBHOTO TimiOpaHoro copty. COpPTUMEHT Oripka BEJIMKHA Ta IHTEHCHUBHO
3p0cTae IIOPOKY, IO TOBOPUTh NP0 TOMYJSAPHICTH Ili€l KyJIbTypH, SK 34
MOIIMPEHHSIM, TaK 1 ciokuBanusM [1,3].

Y nmporeci mepepoOKH B CHPOBHHI BiAOYBarOTbCS pPi3HOMaHITHI O10XIMivHI
NEPETBOPEHHS, SIKI MPU HENPABWIbHIM TEXHOJOT1i MOXXYTh BHUKIIMKATH TMOTIPIIEHHS
XapyoBOi I[IHHOCTI MPOJYKLIi 1 HaBIThb IX TMCyBaHHS. SKICHY KOHCEPBOBaHY
MPOJIYKIIII0 MOKHA OTPUMATH TUIbKU 3 YPaxXyBaHHSAM TEXHOJIOTTYHHUX OCOOIMBOCTEH
CHUPOBHUHH, fK1, y CBOIO YEPTY, 3QJICKATh BIJl pO3MIPY Ta CTYNEHS CTUTIIOCTI TIJIOIIB.

MeToauka aociaiaxenb. [ gocnimpkens 0yio BiAiOpaHO JBa TiOpUIM OTipka,
NpUAATHUX I8 COJNIHHS Ta 3aHeceHuX A0 Peectpy coprtiB pocnuH. s
BCTAHOBJICHHS BIUIMBY PO3MIPY IUIOAIB HA SIKICTh CBIXKOI Ta MepepoOIeHOT MPOaYKIIii
IJIOJIA JTOCHITHUX COPTIB AUTHIM Ha (pakifii (3riTHO BUMOT AIIOYOTO CTaHAAPTY):
KOpHimonu nepmoi rpynu — 5,1-7,0 cm; kopHimonu apyroi rpymu — /7,1-9,0 cwm,
senenmi — 9,1-11,0 cm. SIk KOoHTpOJIb AJis 000X COPTIB BUOpasi 3€JCHI, JOBXHHA
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wioAiB sikux crtaHoswia 9,1-11,0 cm [4]. Cxema nocniny HaBeneHa y taou. 1. [lnoau
JOCTIIHUX COPTIB BUPOIINYBaJIM Ha TepUTOPIi AociigHoro oodeBoro mosss HYBIII
VYkpainu. AHami3u CBIXKOI M COJIOHOT MPOAYKIIT Ta 0€3M0CcCepeIHBO JOCIIIHE COTIHHS
3M1MCHIOBAIM B YMOBaX HAyKOBO-HaBUAJIILHUX JlabopaTopii Kadeapu TeXHOJIOTil
30epiranHs, NepepoOKH Ta CTaHAapTH3allll IPOIYKIIT pocIUHHUIITBA 1M. ipod. b.B.
Jlecuka 3a 3araJIbHOMPUUHATUMHM METOAMKaMH. [l CONIHHA IUIOAIB 3aBYaCHO
rotyBayiv 5-8 % KOHIIEHTpaIlli po3CiJI 3aJIEKHO Bij iX po3Mipy [2].

PesyabTatu gociaigxkenn. [IpugaTHiCTh MIOAIB OTipKa A0 MEPEpOOKH 3HAYHO
3aJIeKUTh BiJl BMICTY OCHOBHUX OIOXIMIYHMX TMOKa3HUKIB (Tabn. 1). 3a mepiox
BereTallli y miojiax AOCTiAHUX COpTiB HakomuayBaiocs 4,1-5,2 % cyxoi pedyoBuHHU.
HaiimeHiie cyxoi pedoBUHM B TI0AaX 000X COPTIB HAKOMUYYBAJIOCA Y KOHTPOJIBHUX
BapianTax (miomiB goBxkuHOW 9,1-11,0 cm) bigHimmM O610XIMIYHHM CKJIaJIOM
xapaktepusyBanucs mioau Tiopuay Kpicmina F;. 31 301bleHHAM AOBXHHH TIIOTY
BMICT CyXO0i pE€4YOBHHU 3MEHIIIYBaBCH.

Bwmict mykpiB y miiogax J0CHiIKyBaHUX COPTIB KOJIMBABCs y Mexax Bif 1,8 10
2,8 %. BcraHoBneHa mpsiMa CyTT€BA 3aJICKHICTh MIXK BMICTOM CYXOi PEYOBHUHHU Ta
nykpiB (r=+0,98+0,02) 1 oOepHeHa cepeaHs MiX Macol IUIOLY Ta BMICTOM CYXOi
peuoBunu (r=-0,38+0,03).

Taoanusa 1
OCHOBHI MOKA3HMKHU SIKOCTI CBI’KMX IJIOAIB OTipKa,
cepeane 3a 2016-2017 pp.
Bwmict y mnonis biomerpir . Herycra-
MTOKA3HUKH TIOJIIB .7
Po3mip moais, cMm cyxoi IIyKpiB o . HHa
BiTaminy C, JIaMETD, OIIIHKA,
pedyoBuHH, | (cyma), 0 Maca, T %«
% % MI% MM Oan
Kpicmina F;
9,1-11,0 (kOHTpOIIB) 4,1 18 10,8 80,3 45,2 4.4
7,1-9,0 4,4 2,0 11,4 63,2 33,0 4,7
5,1-7,0 4,7 2,2 13,0 50,4 23,4 4,7
HIPgs 0,3 0,6
Harama F,
9,1-11,0 (xonTpOIIB) 4,8 2,3 13,4 91,4 49,0 4,5
7,1-9,0 4,9 2,6 14,2 73,2 35,4 4,7
5,1-7,0 5,2 2,8 15,8 57,8 61,2 4,8
HIPgs 0,6 1,3

* 32 5-0apHOIO IIKAJIO0

Kinpkicts BiTaminy C, 110 Hakonu4uyBaiacs y IUI0/Iax OTipKa, 3HAUYHO 3ajiexana
AK B COpPTY, Tak 1 BiJ po3Mipy IUIofiB. B 00ox BapiaHTax OLuIbIIe BOTO €eMEHTa
BUSIBJICHO Y TIOJaX MEHIIOT JIOBKUHHU.

3a pe3yiabTaTaMy JIETYCTAIlIHOI OIIHKU BCI IUIOAM OTPUMAJM JOCUTH BHCOKI
ominku — Big 4,3 nmo 4,8 Gama 3a 5-OanbHOW IIKajgor0. Buimi omiHKA Oynu y
KOPHIIIOHIB TOPIBHSHO 13 3€JICHISIMHU.

JIms cnoskyBayiB BaKJIMBE 3HAUYCHHS Ma€ ITOKMBHA Ta Ol0J0TIYHA I[IHHICTH
nepepoOsieHoi npoaykilli. BmicT OCHOBHMX O010XIMIYHHUX TOKAa3HUKIB Yy COJIOHHUX
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JI0/IaX OTipKa Ta y PO3COJIl HaBEICHO y Tad. 2.

VY nporeci ¢gepMmeHTallii 3Ha4HO 3MIHIOBABCS O10XIMIYHHMU CKJIaJl OTIPKIB Ta
3aMBKU. BMICT cyX0i peuoBHMHHU 3pOCTaB, MOPIBHSIHO 31 CBKMMHU IUIOAaMH, Ha 36-
43 %. HaxonudyBaBcsi BMICT OpraHIYHUX KHCIOT, y BCIX JOCIIAHMX BaplaHTax
3pocTajia KUCJIOTHICTh 1 KoJinBanacs y Mexax 0,99-1,23 %.

Taoannda 2
BioximiuHuil aHaJi3 Ta AerycrauiifHa OniHKa KoHcepBiB «Oripku cos10HI»,
BHUI'OTOBJICHMX i3 IUIO/IiB Pi3HUX COPTIB Ta po3Mipy (micjist 6 MicsiniB 30epiranus)

Bwmict y muiomgax s
Poswmip Bu Ccyxoi TUTPOBA- 'C% z
IUTOIIB, A yx p I[YKpiB BiTaminy C, | § 'F g
OPOAYKTY | PEYOBHHHU, HUX o 0 > O
cM 0 (cyma), % Mr% 5
% KUCIoT, % é’( o
Kpicnina F,
9,1-11,0 OTIpKH 6,0 1,06 0,52 7,62 40
(KOHTPONB) |  po3cin 5,9 1,07 0,52 7,00 ’
~ OTipKH 6,3 1,10 0,55 8,43
7,1-9,0 po3CiT 6,3 1,03 0,54 8,30 41
51-70 OTipKHU 6,5 1,20 0,57 9,80 4,8
B poscin 6,4 1,20 0,55 9,80
Harama F,
9,1-11.0 oripku 6,5 0,99 0,55 9,00 43
(KOHTPOIB) |  poscin 6,4 1,00 0,54 9,00 ’
~ OTIpKH 6,9 0,95 0,58 10,72
7,190 po3cia 7,0 0,94 0,58 10,70 48
. OTIpKHU 7,0 1,01 0,61 12,34
51-7.0 po3cin 6,9 1,00 0,61 12,00 4.9

[{ykpy BUKOPHCTOBYIOTHCS MiJ 4ac OpPOJIHHA MOJIOUYHOKHUCIUMU OAKTEPIIMHU 1
BMICT iX Yy COJIOHIN MpOAyKIi 3MeHIIyBaBcs Ha 70-75 % TOPIBHSAHO 3 MOYaTKOBHUM.
Bwmict BiTaminy C, MOpiBHSHO 31 CBDKOIO MPOIYKII€IO, 3HWXKYyBaBcs Ha 23-33 %.
HatiBuiioro 610JIOT1YHOO IIHHICTIO TICTs 6 MICAIIB 30epiraHHsl XapaKTepu3yBaiacs
MIPOJIYKIisl, BATOTOBJICHA 13 KOPHIMIOHIB MEPIIOi rpymnu (AoBxuHa mioAiB 5,1-7,0 cm)
riopuay Harama Fy, — BmicT Bitaminy C OyB Ha piBHi 12,34 mr %.

HaiiBuiumu opraHoieNTHYHUMU TTOKa3HUKaMHU, K Biapa3y micis ¢hepMeHTailii,
TaKk 1 MICISA IIECTH MICSIB 30epiraHHs, XapaKTEePU3YBAJIUCS KOPHIIMIOHHU MEPIIOi
rpynu (po3mip mioaiB 5,1-7,0 cm) ribpuay Harama — 4,8 Gama. 3eneHii o060x
JOCIITHUX COPTIB 3a pe3yJdbTaTaMu Jerycrauii Oyiu BigHECeHI A0 Jpyroro
TOBApHOT'O COPTY Yepe3 M’ sIKy KOHCHUCTEHLIIIO TUIOIB.

BucHoBku. 32 610METpUYHUMHM MTOKa3HUKAMHM IO BCIX JIOCTIHUX BapiaHTIB
BIJINOBIJIaJTA BUMOTAM JIIFOYOTO CTAaHAAPTy 1 Oynd TpUAATHUMHU JJIS COJIHHS.
binbmoro xapuoBoro Ta 010JOTIYHOIO I[IHHICTIO XapaKTEPU3YIOThCSA TJIOAU TiOpUIy
Harama F;. BMicT 0cHOBHHX 010XIMIYHHX MOKAa3HUKIB 3HAYHO 3aJICKUTH BiJl pO3MIPY
wioAiB. binbmia KiTbKICTh CyXOi pPEYOBHMHHM, IIYKpiB, aCKOpPOIHOBOI KHUCIOTH Ta
HITPATiB HArPOMA/KY€EThCA Y II0/IaX MEHIIOTO Po3Mipy.
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Jlist oTpuMaHHST SIKICHOi, O10JIOTIYHO I[IHHOT COJIOHOI MPOMYKINI OTipKa
JOIUTBHO BUKOPHUCTOBYBATH KOPHIIIOHU TEPIIOl Ta Apyroi rpym (JOBXKWHA ILIOJIB

5,1-9,0 cm).
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Abstract. The processing of cucumber fruit remains an effective way of preserving, which
provides the obtaining of useful products. The quality of fresh and processed cucumber products
depends on the varietal characteristics and degree of fruiting.The article presents the results
researches of biochemical, organoleptic, trade, technological indexes of fresh and cucumber’s
products, which has been grown up in conditions of Forest-steppe, depending of variety and size of
fruit. The most suitable options for processing are found.
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MOJEJIOBAHHA SIKOCTI TAPBY30BO-MOPKBSHOI'O HAITIBOABPUKATY
Koval O.A./ KoBaas O.A.
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Anomauia. Ilpeocmasneno pesyromamu OOCHIONCEHHS GNAUBY PIZHO20 CHIBBIOHOUIEHHS
KOMNOHEHmI8 i3 eapOy3a ma MOPKeU Ha Qi3uKo-XiMiuHull ma eimamiHHUl CK1a0 i OpeaHoIenmudHi
NOKA3HUKU 2ioponizosanozo niope. IllopieHsanHns Xxapuoeoi, eumepeemuuHoi YiHHOCMI, 6MicmYy
Xapuosux BONOKOH, GIMAMIHHO20, MIHEPAIbHO20 CKIA0Yy NPOBOOUNU 3d CNIBGIOHOWIEHHS NIOW
NeNOCMKOBUX KOJOBUX Oiazpam 8i0N0GIOHUX CKAAO08UX. AKICHY OYiHKY OPIOHOOUCNEePCHUX cucmem
YV 8uU2nA0i nope 3 KApOMUHEMICHUX 080Yi8 (2ap0Oy3d, MOPKEU) BUKOHANU MemOOOM OANbHOT OYIHKU
3a opecanoienmudYHuUMu NOKA3HUKAaAMU. HOpi@HﬂHHﬂ opzaroienmudHux NOKA3HUKIB SAKOCMI nrope 3
2apoysa, MopKeu ma ix cymiwel 00 HAUKpawjo2o 8apiaHmy UKOHY8AIU 34 CNIBGIOHOUEHHIM NIOW,
nenrncCmKosUx Koioeux ()iaepa/w. Ananis OMpUMAaHUx CNiBBIOHOUIEHD njiouy nejarucnKosux Kojiosux
diazpam 0nsi 2apOy3a, MOpKeU ma ix cymiwel 8usasus Kpawjui mooenvbHull 3pazok. Po3pobieno
MexXHON02i10  OPIOHOOUCNEPCHUX cucmem )y 68ueiiadi niope 3 KAPOMUHBMICHUX 08048 i3
3ACMOCYBAHHAM 801020-MEPMIUHOL 0OPOOKU 8 NAPOKOHBEKYIUHIL Neyi.

Knrowuosi cnosa: 2apboys3, mopksa, niope 3 eapbysa, niope 3 MOPK8U, 2iOpoizoeane niope,
2ap0Hy3080-MOPKEAHUIL Hanigphabpuxam, AKicmo.

Beryn. AKTyanbHICTh JOCHIKEHHs. Y XapuyBaHHI JIOAWMHU BaXKJIUBY POJb
BiJIirparoTh OBOYi. [XHSA KOpHUCHICTH 0OYMOBIIEHA XiIMIUHUM CKJIAJIOM, EHEPIeTHUHOIO
1 O10JIOTIYHOIO IIHHICTIO, (i310JIOTIYHOI0 Ta JKYBaJIbHO-TIPOPIIAKTUYHO JI€IO.
OBoul CIPUSITIIMBO BIIMBAIOTH HAa TPABJICHHS 1 3aCBOEHHS BCI€1 ICTIBHOI 1K1 B LILIOMY
1 ii OLTKOBOI YaCTUHU 0COOJUBO. 3/1aTHI YCYHYTHU TajbMiBHY 10 )KHPY HA BUAUICHHS
IUTYHKOBOTO COKY, 3aBJSIKM YOMY OUIKHM Kpallle MepeTPaBIOIOTHCS 1 3aCBOIOIOTHCS.
Bononiroun XOPOUIUMH CIIParoBraMoOBYIOUHUMH BJIACTUBOCTSIMU, BOHU
MOTIEPE/KAIOTh 3HEBOJHEHHS OpraHi3My NpH MiJBHUINCHIM MITIMBOCTI B yMOBax
BHCOKOi TeMIepaTypu 1 Belukux (i3uuHux HaBaHTaxeHb. OBodYi € OLIbII
JAOCTYIIHUM, a 1HOAI 1 €AMHUM JDKEPEIOM HEOOXITHUX JIOACHKOMY OpraHi3My
BitamiiB (A, D, E, K, C, rpynu B), € BaxiImBuM KepeIoM Oaratbox
MIKPOEJIEMEHTIB: 3aii3a, KOOaJbTy, Miji, MapraHillo, IUHKY, (GTopy, HOmy TOIIO.
BoHu — cuiibHi 30yIHMKM ameTUTy 1 MiSUIBHOCTI CIMHHUX, HUIYHKOBHX 34103,
neviHku Torro [1-3].

CyTTeBHI HENOJIK B 3aCTOCYBaHHI OBOYIB € TpHUBaJje IMOIepeaHeE 00poOIeHHS,
3MIHHMM BMICT KOPHCHUX pEUOBHMH. BuKOpUCTaHHS OBOYeBMX HariBhaOpuKaTiB
3MEHIIUTh BUTPATH 4Yacy Ha MPUTOTYBAHHS CTpaB, MIJBUIIUTH BMICT KOPUCHUX
PEYOBHH Ta OPTraHOJICEITUYHI TOKa3HUKHU.

MopkBa Ta rapOy3 TOCITafOTh OAHI 3 TPOBIIHUX MO3HINN CEPel OBOYEBUX
KYJIbTYp, SIKI BUPOLIYIOTh B YKpaiHi. ['apOy3 HanexuTh A0 OalITaHHUX KYJIbTYp 1
HaJIuye BEIHMKY KIUIbKICTh BUJIB, 3 SIKHX y HAIliil KpaiHi BUPOILYETHCS MEPEBAKHO
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Tpu: kpynHoriiaauid (Cucurbita maxima Duch), TBepaokopkoBuii, abo 3BUUaitHUIA
cronouii (Cucurbita pepo L.), Ta Myckarauii (Cucurbita moschata Ducli) [2].
Mopkea (Daucus carota L.) — aBopiuHa KOpEHEILIiHA KYyJbTypa, SKa CTBOPIOE
MOTOBIIEHHUI  KOpiHb — KOpEHemmiJ. Il BHKOPHUCTOBYIOTH B  CBIXOMY,
TepMOOOpOOICHOMY BHJI, B MapHWHajaX, NMPU KOHCEPBYBaHHI, B JIETUYHOMY Ta
TUTAYOMY XapuyBaHHi [3].

BaxxnuBuM HanpsiMOM B 1HAYCTpIi XapuyBaHHS € BUPOOHUIITBO Ta 3aCTOCYBAHHS
HaniB(paOpuKaTiB, MO CYTTEBO 3MEHIIYIOTh TPUBAJICTh BUTOTOBJIEHHS KIHIIEBOTO
OPOAYKTY, a TAKOX y BUIJISI MOJIMIIYBayiB SKOCTI TOTOBUX BHUPOOIB 3 OOpOIIHA,
CUPY KHCIIOMOJIOYHOTO, IIYKEPKOBHX Mac.

Benukuit BHECOK y po3poOKy HaAyKOBHUX OCHOB OBOYEBHUX HariBpaOpUKaTiB Ta
MIJIBUIICHHS X XapdoBOi IIHHOCTI 3pOOMIM BiTUM3HSAHI BYeHi: JlopoxoBuu A.M.,
lopravosa K.I'., I'opnienxo JI.B., I'paboBcrka O.B., KoBbaca B.M., Kpanusuuiipka
[.O., Ob6onkina B.I., Ilepuesoit ®.B., Ilpurynsceka H.B., IluoBapos ILII.,
CamoxBanoBa O.B., Illanina O.M. 1 3akopJoHHI HayKoBIli: AkcboHOBa JI.M.,
Honuenko JI.B., 3y6uenko A.B., Konecno A.1O., KouetkoBa A.A., JleonTbeBa T.A.
Ta 1HIIII.

TakuM YWHOM, MOJENIOBAHHS SKOCTI OBOYEBMX HamiBhaOpUKaTIB IS
CTBOPEHHS MPOAYKTIB 3 MiJBUILIEHOIO XapUuOBOIO IIHHICTIO € aKTyaJlbHUM 3aBJaHHSIM
IS Xap4yOBOi TPOMHUCIIOBOCTI B IITOMY 1 JJI1 PECTOPAHHOTO TOCTIOapPCTBA 30KpeMa.

MeTow aocCaiIKeHb € TPOTHO3YBAHHS SIKOCTi, PO3IIUPEHHS ACOPTUMEHTY
HariBpaOpUKaTIiB 3 OBOYEBOrO MIOPE, MOKPAIIEHHS OPTaHOJENTHYHUX IMOKAa3HUKIB,
IIJIBUIIICHHS Xap4yoBOi Ta 010J0TIYHOI I[IHHOCTI TOTOBUX Xap4YOBUX MPOJYKTIB SK B
PECTOPAHHOMY I'OCIIOJIAPCTBI, TaK 1 B Xap4OBii MPOMUCIOBOCTI.

J1ist TOCSITHEHHS TIOCTABJICHOT METH HEOOX1/THO BUKOHATH HACTYIIHI 3aj1a4i:

— BUKOHAaTH  TOPIBHAHHS  PO3PAXyHKOBOTO  BMICTYy  BITaMiHHOTO  Ta
MIKPOEJIEMEHTHOTO CKJIaay, XapdoBOi Ta OI10JIOTIYHOI IIHHOCTI JBOKOMITOHEHTHOI
rap0y30BO-MOPKBSIHOI CyMiIlli, TapOy3a Ta MOPKBH;

— TpOBECTH TIOPIBHSIHHSA SKOCTI 3a OPraHOJENTUYHUMHU TIOKa3HUKaAMU
ApiOHOMCIIEPCHUX CHUCTEM Yy BUTIISAIAI MIOpPE 3 KApOTUHBMICHHMX OBOYIB (rap0Oy3a,
MOPKBH) 3  BUKOPHUCTaHHSM  BOJIOTO-TEIJIOBOI ~ OOpOOKM  Ta  TMOAAIBIIOL
MEXaHOJIECTPYKIITIi;

— pO3pOOUTH TEXHOJIOTIIO JPIOHOAMCIIEPCHUX CHCTEM Yy BHUIIIAII MIOpe 3
KapOTHHBMICHMX OBOYIB 13  3aCTOCYBaHHsIM  IapoTepMmidyHOi 0OpoOKH B
MapOKOHBEKIIMHIN TTeyl.

Marepianu Ta MeTOAUM IOCTIAXKEHb. Y SKOCTI 00’€KTa JOCIHIIKCHHS
BUKOPUCTOBYBAJIM KAapOTHMHBMICHY CHUpPOBUHY — rapOy3 Ta MOpKBa 3T1IHO BUMOT
I'OCT 1721-85 «Mopka cBixka» [6] Ta rapoy3u 3rigHo Bumor CTY 3190-95
«I"apOy3 cBikuii» [7]. TlopiBHSHHS BIUIMBY pI3HHUX CIiBBIJHOIICHb MIOpE Ha
OpraHOJICITUYHI TIOKA3HWKU BUKOHYBAIHM 3a pe3yjibTaTaMHU TEIUIOBOi OOpPOOKH B
MapOKOHBEKIIIHIN eyl 3 TOJaNbIIUM MOAPIOHEHHIM OJIEHACPOM.

PesyabTaTu gocaixkenb. Hamu npoBefeHO aHaMITUYHI JOCTIPKEHHS BMICTY
OCHOBHUX CKJIaJIOBUX TapOy3a, MOPKBU Ta CyMilledl y TpbOX CIiBBIJHOLICHHSIX:
cymim Nel (75% rapOy3a ta 25% wmopksu), cymim Ne2 (50% rapby3a ta 50%
MopkBH), cymim Ne3 (25% rapOy3a Ta 75% MOpPKBH), BUKOHAHO iX TMOPIBHSIIbHY
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OIIIHKY.
HyTpienTHuit ckiag oBOYEeBHMX HamiB()aOpUKaTIB MPEACTABICHO Yy BUIVISIAI
Tabn.1.

Taoaunsa 1
HyTpieHTHHII CKJIaa 0BOYeBHUX HaNiB(aOpuKaTiB

Crananosi B 100 Cyltlim Nel JS'QyZMlm JS'9y3Mlm B 100 r fll(())Tﬁ[()):g

rapoysa | (75:25) (50:50) (25:75) MOPKBH a
1 2 3 4 5 6 7
MakpoHyTpi€HTH
Ginku, T 1 1,075 1,15 1,225 13 80
KUDH, T 0,1 0,1 0,1 0,1 0,1 81
BYTJIEBOJIHU, T 4,4 5,025 5,65 6,275 6,9 350
KanopiuHiCmy, KK 225 25,3 28,1 30,9 33,7
Xap4oei 80JI0KHA, & 2 2,1 2,2 2,3 2,4 35
Bitaminu
B-KapoTHH, MT 1,5 3,375 5,25 7,125 9 6
Toxodepoi (E), mr 0 0,1575 0,315 0,4725 0,63 15
Hianun (B3 a6o PP), 22
MT 0,5 0,625 0,75 0,875 1
®doJtieBa KUCIIOTA 400
(B9), mr 0,14 0,1275 0,115 0,1025 0,09
biotun (H), mr 0 0,0015 0,003 0,0045 0,006 50
AckopbiHoBa 80
kucyota (C), Mmr 8 7,25 6,5 5,75 5
MiHepasbHi pe4OBUHU
Na, mr 4,00 8,25 12,5 16,75 21,00 1300
K, mr 204,00 203 202 201 200,00 2500
Ca, Mmr 25,00 25,5 26 26,5 27,00 1200
Mg, mMr 14,00 20 26 32 38,00 400
P, mr 25,00 32,5 40 47,5 55,00 1200
Fe, mr 0,50 0,55 0,6 0,65 0,70 15

Aemopcka po3pabka

JIs aHAIITUYHOTO JOCHIKEHHS JTaHH1 Tabiuil 1 mpencraBieHo Ha rpadiky
XapyoBY Ta €HEPreTUYHY I[IHHICTh, BMICT Xap4OBUX BOJOKOH OBOYEBOi CHPOBUHU
(puc. 1).

Jlnst  Ounbmioi  HATJISIAHOCTI BUKOHAHO TIETIOCTKOBI KOJIOBI JllarpamMu  Ta
pPO3paxOBaHO CHIBBIJHOLIEHHS IX IUION] 3 BpaxyBaHHAM XIMIYHOTO CKJany,
E€HEePreTUYHOI I[IHHOCTI, BMICTYy Xap4yoBUX BOJIOKOH (puc.2) CmiBBITHOIICHHS
PO3paxoByBau 10 HAMOUIBINOI TIJIONII, SIKOIO € TIJIOIIA TETICTKOBOI JiarpamMu st
MOPKBH.

AHani3 Xap4yoBOi Ta €HEPreTHUYHOI I[IHHOCTI, BMICTY BOJIOKOH II0Ka3aB, IO
Kpaii mokazHuku Mae MopkBa. Cymimr Ne2 Ta Ne3 mano Bipi3HSIOTHCA, IO
MIATBEPIKYETHCS TpadikoM puc.2, pi3HULA y criBBIIHOIIEHHIX ckianae 0,01.

SIK110 MOPIBHIOBATH BUKJIIOYHO Xap4yOBY LIIHHICTH OBOYIB Ta iX CyMillIeH
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35

30

W Ginkm, r
25

O Byrnesogu, 1
20

B HupH, T

15
M XapyoBi BONOKHE, T

10

Bwict B100 r

I KanopiiHicTk, Kkan

B 100 rrapbysa Cymiw Ne1 (75/25) Cymiw Ne2 (50/50) Cymi Ne3 (25/75) B 100 r mopksm

[NocniaHi3pasku

Puc.1 - Xap4oBa Ta eHepreTH4Ha WiHHICThb, BMiCT Xap40BHX BOJIOKOH B
0BOYeBill CHPOBHHI.

Aemopcka po3pabka

1,20

1,00

0,80

0,60

0,40

0,20

B 100r rapbysa Cywmiw Ne1 (75/25) Cymiw Ne2 (50/50) Cymiw Ne3 (25/75) B 100 r mopkeu

Puc. 2 - CniBBigHOIIEHHSA NJIOII MEJIOCTKOBUX KOJIOBHX Jiarpam 3

BPaXyBaHHSAM XapP40BOIi Ta €HEPreTHYHOI HiHHOCTI, BMiCTY Xap40BHUX BOJIOKOH.
Asmopcka po3pabka

(Tabus.1), TO pi3HUI y CHIBBIJHOIIEHHSAX IUJIOINI MEJIOCTKOBUX JiarpaM J0 ILUIOINI
miarpamu JUist MopkBH ckiagae 0,13 Mk cymimamu 2 Ta 3, IO € HIKYUM
MOKa3HUKOM TI0 BiJHOIIIEHHIO 10 MOPKBH, aJie BUIIIUM HIX 1HIII BapianTu (puc.3).

120
1,00
0,80
0,60
0,40

0,20

0,00

B 100 rapbysa Cymiw Ne1 (75/25) Cymiw Ne2 (50/50) Cymiw Ne3 (25/75) B 100 r mopksu

Puc. 3 — CniBBiIHOIIEHHS TUIOLI MEJIOCTKOBUX KOJOBHUX Jiarpam 3

BpPaxyBaHHSAM Xap40BOi HiHHOCTI.
Aemopcka po3pabka
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[Ipu mopiBHSAHHI 7O JE€HHOI HOPMH MOXHa CTBEpPKYBaTH, IO 3a0e3MeYeHHS
OpraHi3My XapuyoOBHMMH BOJOKHaMHM 3HaxoAauThcsa B Mexax 0,05-0,07, maibke Ha
OJIHAKOBOMY PiBHI 3HaxonsThcs Ok Ta ByryieBoau: 0,01-0,02, xupiB MpakTUYHO
HEMaE.

[TopiBHsIIbHA XapaKTEPUCTHKA CIIBBIAHOIICHHS BITAMIHHOIO CKJIaay J0 JACHHO1
HOPMH CIIOXKHBAaHHS JIJI1 CyMIllll OBOYEBHUX HamiBhaOpukaTiB 3 rapOys3a, MOPKBHU
IPEICTaBIICHO B Ta0J. 2 Ta HA pUC. 4 HABEJIEHO CIIBBIAHOILIECHHS IO METFOCTKOBUX
KOJIOBUX Jiarpam a0 n100oBoi motpedu. Tadmums 2 Ta rpadik Ha puc.4 BUKOHAHO 3
BpaxyBaHHSIM J000BOT1 MoTpedu B —kapoTuHy. TakuM YMHOM TIPH CITiBBIIHOIICHHSX
50/50 B 100 r cymimni maemo HaOmMKeHe A0 J0OOBOI MOTPEOH BMICT LILOTO BiTaMiHY.

Tadoauus 2.
ChniBBiTHOIIEHHSI BITAMIHHOI'O CKJIAJy /10 ICHHOI HOPMHM CIIOKUBAHHS
JJIsl CyMilli 0BOYeBUX HamiB(gaOdpukaTis 3 rap0y3a Ta MOPKBH

o AoBoBa | pyngr | CymimMNel | Cymim N2 | CymimNe3 | B100 T
Bitaminn norpeod
a rapoy3a (75/25) (50/50) (25/75) MOPKBH
B-kapotun | 1 0,25 0,6875 1 1 1
Tokogepon |1
(E) 0 0,01 0,021 0,032 0,042
Hiamua (B3 1
abo PP) 0,023 0,0284 0,0341 0,04 0,045
®domiesa 1
KHCJIOTa
(B9) 0,04 0,0319 0,029 0,026 0,023
biotun (H) 1 0 0,003 0,006 0,009 0,012
AckopOiHOB
a KHCJIoTa 1 0,1 0,091 0,0813 0,072 0,063
©
ILnomri
aiarpam S1 S2 S3 S4 S5 S6
2,60 0,01 0,03 0,05 0,05 0,05
SiS 1,00 0,00 0,01 0,02 0,02 0,02
Asmopcka po3pabka
s OB-kapoTuH
‘ B Tokopepon (E)
! OHiaumH (B3 abo PP)
08 — O®oniesa KicnoTa (B9)
0,6 ] - mbiotuH (H)
0.4 | | DOAckopbiHoea kucnota (C)
0.2 T
0 —— [ : B~ e SOV N B o S
B 100 rrapbysa  Cymiw Ne1 Cymiww Ne2 Cymiw Ne3 B 100 r mopksu
(75/25) (50/50) (25/75)

Puc. 4. — CniBBiIHOIIEHHSA TUIOLI MEJIOCTKOBUX KOJOBHUX Jiarpam 3

BPaxXyBaHHSAM BiTAMiHHOI'O CKJIAXY 10 1000BOI MOTpPelH.
Aemopcka po3pabka

3 rpadika (puc.4) BugHO, MmO cymim Ne2 1 Ne3 MawTh OJHAKOBE
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CHIBBITHOIIEHHS A0 JACHHOI HOPMH, Pa30M 3 TUM Y 3B’SI3KY 3 MiJBUIIEHUM BMICTOM
B-KapOTUHY B MOPKBI CHIBBIJHOIICHHS 10 JACHHOI HOPMH 3aJIUIIAETHCS Ha PIBHI
HOpMHU 1t cymiti Ne3 ta Ne4, ToOTO BOHM € KpalluM BapiaHTOM CyMillleli OBOYEBUX
0 BMICTY 3aCBOIOBAHUX BITaMiHIB.

Amnani3 MiHepaIbHOTO CKIIaAy IpencTaBieHo B Tabn.3 Ta Ha puc. 5.

Tabauus 3
MiHepajibHUI CKJIA 110 BIIHOIIEHHIO 10 1000B0I NOTPeOH
MinepajJbHui B100r | Cymim Nel Cymim Ne2 Cymim Ne3 B100r
CKJIAJ rapoy3a | (75/25) (50/50) (25/75) MOPKBH
Na 0,00 0,0063 0,0096 0,0128 0,02
K 0,00 0,021 0,041 0,06 0,08
Ca 0,00 0,0081 0,013 0,018 0,02
M 0,01 0,031 0,03 0,074 0,10
P 0,00 0,014 0,025 0,035 0,05
Fe 0,27 0,21 0,16 0,095 0,05
ILnomi xiarpam S1 S2 S3 S4 S5
0,00000 | 0,00227 0,00329 0,00446 0,00593
Si/S 0,000 0,383 0,555 0,753 1,000
Aemopcka po3pabka
Si/s
1,200
1,000
0,800
0,600
0,400 (@s]
0,200
0,000 T T T T
B 100 r rapbysa Cymiw Ne1 Cymiw Ne2 Cymiw Ne3 B 100 r mopkeu
(75/25) (50/50) (25/75)

Puc. 5 — CniBBiIHOIIEHHS TUIOLI MEJIOCTKOBUX KOJOBHUX Aiarpam 3

BPaxXyBaHHSIM MiHEPaJbHOI0 CKJIAAY /10 1000BOI MOTPeOH
Asmopcka po3pabka

3 nanux (Tabs. 2 Ta puc. 5) BUAHO, 10 HAMOUIBIIKMI CyMapHUA BMICT MiHEpaJiB
3HaXOJIUThCS B MOPKBI, ajie rapOy3 mae HabGarato OUIBIIMK BMICT 3aiiza, 3
BpaxyBaHHIM IOTO (DaKTy KpamyuM 3pa3koM poOuTh cyminr Ne3.

CyTh TEXHOJIOTI OTpUMaHHS MIOPE 3 OBOYEBOI CUPOBUHU 3BOJUTHCS O TOTO,
10 TMiATOTOBJICEHI OBOYI MOpPKBa Ta rapOy3 (BUMHUTI Ta OUYMINECHHI) MOAPIOHIOIOTH Ha
IIIMATKH 3a JOTIOMOTOI0 OBOUYEPI3KH, a TTOTIM OJIAHIIIYIOTHCS Mapor0 IIPU TEMITepaTypil
105 °C mpotarom 15-20 XBuiMH, TIiCas LBOTO MPOBOAMTHCA MpOTUpaHHsS. ['0TOBI
HariBpaOpUKaTH OBOYEBI MOBUHHI BIAMOBIIATA YWHHIM HOPMATUBHIN JOKYMEHTAIIll
VYkpainu [8, 9].

JIJist opraHOJIENTUYHOI OIIHKU SIKOCT1 MIOPE 3 OBOYIB B YMOBAX TEXHOJOTIYHOI
nabopatopii HYXT BukoHaHa mMiArOTOBKA CHPOBUHHU, TOJPIOHEHHS BUMHUTO1
OUMILIEHOI CUPOBMHM Ha IIMaTKu 3-5 MM, BOJIOTO-TEIJIOBA OOpoOKa B
napokoHBekToMati Brpoposxk 20-30 xB. mpu 95-98 'C, W=90-95% 3 mogambium
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MPOTUPAHHSM.

Pe3ynbTaTi OpraHoJenTUYHOL OLIIHKHY 32 5-TH 0ajIbHOIO IIKAJIOK MPE/ICTABICHO
B Tabmui 4. JIJisi MOpIBHSHHS SIKICHUX XapaKTEPUCTUK JOCHIJIHUX 3pa3KiB 1 3a
BIJICYTHOCTI KOHTPOJBHOTO 3pa3ka BBEJIEHO YSIBHUU NPOAYKT 3 ONTHUMAIbHUMHU
XapakTepuCTUKaMM — Hailkpamuid BapianT. Ha puc. 6. mpeacTaBiieHO
CIIBBIJTHOIIEHHS IUIONI TpodijgorpaM SKICHUX ITOKa3HUKIB IIOPE 3 OBOYIB Ta iX
cyMiliei 10 IOl ONTUMAJILHOTO BapiaHTa.

Taoauus 4.
bajibHa oniHKAa AKOCTI mope 3 rap0y3a, MOPKBH Ta iX cyMilei
OpranogenTu4Hi Eaal;dil:g:m"" ITope ﬁ.ﬁw 1 JC‘J‘ZZM 1 ﬁ.éMlm ITope
NMOKa3HUKH rapoysa (75/25) | (50/50) (25/75) MOPKBH
30BHIIIHIA BUIISA | 5 5 5 4 3 3
Koncucrenmis 5 5 4 4 3 3
Kouip 5 4 4 5 5 5
CMmak 5 3 4 5 4 4
Apomat 5 3 3 4 5 5
Ilnomi giarpam S1 S2 S3 S4 S5 S6
59,44 38,52 37,57 46,13 37,57 37,57
Si/S 1,00 0,65 0,63 0,78 0,63 0,63
Aemopcka po3pabka
3 [aHUX CIIBBIAHOIICHHS TUIONI TIEIOCTKOBUX KOJOBUX JiarpaMm 3a

OpPraHOJIENTUYHUMH TMOKa3HUKAMHU sl rapOy3a, MOPKBH Ta iX cywmimieit (puc. 6)
BHJIHO, 110 KPAIIUM 3Pa3KOM 3a JETYCTaIliiHOIO OILIHKOIO € miope cyMimn Ne2 (50:50),
1o ckiagaetbes 3 50% rapOys3a ta 50% MopKBH.

®oTO0 IOCIITHUX 3pa3KiB MPEICTaBICHO Ha PUC. /.

1,00

080

0,80

0,10

0,00

Hafspanmi eapiast Tapoyes Cynim Nel (73/23) Cynim Na2 (50/30) Cynim Na3 (23/73) Moprea

Puc. 6 - CniBBiZHOLIEHHS IJIOL MEJTIOCTKOBUX KOJOBHUX Jiarpam
OPraHoJIeNTHYHMX MOKA3HUKIB AKOCTI Mope 3 rap0y3a, MOPKBH Ta iX cyMmiluei

10 HAMKPaIIOoro BapiaHTa.
Aemopcka po3pabka
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Puc. 7 - JocaigHi 3pa3ku Hanqu)aﬁanaTiB: a - rap0y3, 0 — cymim Nel (75/25),
B — cymim Ne2 (50/50), r — cymim Ne3 (25/75), n — mopkBa

Aemopcka pospadka

Ha ocHOBI mpoBeneHuX MOCHIIKEHb Ta ONTHUMI3allli OKPEMHUX TEXHOJOTTYHUX
PEXKUMIB 3aIPOIIOHOBAHO TEXHOJIOTII0 TMEepepoOKr MOPKBU Ta TapOy3a y TIOpe.
TexHosoriyHa GJIOK-cXeMa BHUTOTOBJICHHSI TTIOpPE 3 rapOy3a Ta MOPKBU 300pakeHa y
BUTJISIAI puc. 8.

CyTb TEXHOJIOTIi MOJIsira€e B TOMY, 1110 MiJATOTOBJICHI MOPKBa Ta rap0y3 (BUMHUTI
Ta OYMILECHHI) MOAPIOHIOITh, Ha MMMATKU (3-5 MM.), HiAal0Th BOJIOTO-TEIJIOBIN
TepMOOOpOOIIl B MapOKOHBEKTOMATI B pexumi «mapa» (20-30 xB. mpu 95-98 °C,
Bosioricth 90-95 % - B 3aMeKHOCTI Bifl COPTY, CE€30HY Ta TPUBAJIOCTI 30epiraHHs
OBOUIB), 3aKJIIOYHUM E€TANlOM € IPOTUPAHHS.

BucHoBKH. AHaJII3 pO3paxyHKOBOTO BMICTY BITAMIHHOTO Ta MIKPOEIEMEHTHOTO
CKJIaJly, XapyoBOi Ta 010J0T1YHOI LIIHHOCTI JJBOKOMIIOHEHTHOI rap0y30BO-MOPKBSHO1
cyminri, rapOy3a Ta MOPKBH TIOKa3aB, 1110 MIOPE MICTATh 3HAYHY KiJIbKICTh TTOKUBHUX
pPEYOBHH, 30KpeMa BITaMiHIB, BYIJIEBOJIB, MIHEPAJbHUX PEUOBUH, KIITKOBUHH,
MOHa BIIHECTH JO MPOAYKTIB 0310pOBUOro xapuyBaHHs. [IOpiBHSHHS XapuyoBoOi,
€HEPreTUYHOi IIHHOCTI, BMICTY Xap4yOBUX BOJIOKOH, BITaMiHHOTO, MiHEPAJIbHOTO
CKJIaZly TIPOBOJWJIM 3a CIHIBBIIHOIIEHHS TUION] TMEIIOCTKOBUX KOJIOBUX Jlarpam
BIJIMOBIJIHUX CKJIAA0BUX. SIKICHY OILIHKY JIPIOHOMUCIIEPCHUX CUCTEM Y BUTJISII MIOPE
3 KapOTMHBMICHMX OBO4YIB (TapOy3a, MOPKBHM) 3 BHUKOPUCTAaHHSM BOJOrO-TEIJIOBOL
00pOoOKM Ta MOJAJBIIOTI MEXaHOJECTPYKIlI BUKOHAIM METOAOM OaJIbHOI OILIIHKU 3a
OpPTaHOJICITUYHUMHU TIOKa3HUKaMH. [lOpIBHSHHA OpPraHOJENTHYHUX TIOKA3HHKIB
AKOCT1 Mmiope 3 rapOy3a, MOPKBM Ta iX CyMmilledl [0 HalKpamoro BapiaHTa
BUKOHYBAJIM 3a CI1BBIJHOIICHHSM ILION] METIOCTKOBUX KOJOBUX Jlarpam. AHami3
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I'apOy3 Ta MopKBa
v

JIOCTaBKa,
IIPUIOM,
30epiraHus

A\ 4

1HCIIEKIIS BIIXOIH

v

OpyaHa Bojza

\ 4

MUTTS

BOJIa

v

YUIIEHHS Ta BUOAJIECHHA HE ICTIBHUX
YaCTUH TA HACIHHSA

¥

\ 4

BIIXOIH

\ 4

\ 4

BOZA MIPOMUBAHHS BOJIa, HACIHHS

v
MOIPiIOHEHHS HA IIMATKH

(3-5 Mmm)

v

BOJIOTO-TEIIOBA 00poOxka B
MMapOKOHBEKTOMATI
(20-30 xB. ipu 95-98 'C, W=90-95%)

I

KOHACHCAT

\4

\ 4

napa

\4

IPOTUPAHHS BiIXOaU

v

HaniBgpadpukar nope rapoy3/MopkBu

Puc. 8 - IIpuHnunoBa TexXHo10TriYHa 0JI0K-cXeMa BUTOTOBJIEHHs MMIOpe 3 rapoy3a

Ta MOPKBH.
Aemopcka pospadka

OTpUMaHUX JAiarpaM s rapOy3a, MOpPKBU Ta iX CyMIIIEd MOKa3aB, IO Kpallum
3pa3koM 3a CKJIaJoM Ta JACTYCTallifHOIO OIlIHKOI € Trope cymim No2, 110
cknagaerbest 3 50% rapOyza ta 50% MopkBu. OTpuMaHi pe3ysbTaTH JTO3BOJUIH
pPO3pPOOUTH  TEXHOJIOTIO APIOHOAMCHEPCHUX CUCTEM Yy BHUIJISAl  MIOpe 3
KApPOTUHBMICHMX OBOYIB 13 3aCTOCYBaHHSIM BOJIOTO-T€PMIYHOI 0OpOOKM B
MapOKOHBEKITIMHIN TIedi.

Jliteparypa:

1. CripaBouHHK 10 0BOIIEBOACTBY M OaxueBocTBY / Coct. B.Jl. aBbiios; [lox
pen. kaua. c.—x. Hayk B.II. SInateeBa.— Jlonenk: Jlon6ac, 1981.— 287 c.

2. CipaBOYHHK I10 OBOIIEBOJICTBY ; IO OOII. pea. JOKT. C.-X. HaykK, Ipod.
B. A. bpesranosa. — JI. : Konoc, Jlenunrpanckoe ota-uue. 1983. — S11 c.

3. JlurBuroB C.C. DHIMKIONEANS OBOIIEBOACTBA (TEPMHUHBI, TOHATHS,
onpenenenus) — M.: J1 64 THY BHMUO, 2014 — C. 350.

4. TlekTHOBE 03/100JICHHSI KOHAMTEPCHKUX HamiB()aOpUKaTiB — MPUBAOIHUBO 1
kopucHo / B. Ob6onkina, 1. KpanuBuuupeka, FO. Kam0Oynoma, Y. Ocunenxo //.
[Tponosonbua ingyctpis AIIK. Ne3-4. — 2010. — C. 17-20.

ISSN 2567-5273 48 Technical sciences



Modern engineering and innovative technologies Issue 4 / Vol. 2&

5. MosGak Visma CepriiBua. Po3poGienHs Hamidabpukatis aparienomioHoi
CTPYKTYpH It OOpOILIHSHUX KOHAMTEPCHKUX BHPOOIB 3 BUKOPUCTAHHSIM
MEeKTUHOBMICHOT OBOYE€BO1 CHUpOBHHH : ABTOped. nuc. KaHa. TexH. Hayk: 05.18.01 /
Hamionanpauit yH-T XapuoBux TexHosorii. — K., - 2013. — C. 9.

6. 'OCT 1721-85. MopxkBa cBixka. TexHIYHI YMOBH.

7. ACTY 3190-95. I'apOy3 cBixkuii. TexHIYH1 YMOBH.

8. ACTY 4085-2001. KoncepBu oBoueBi, 0BOUYe-(HPYKTOBI, OBOUE-M'SACHI IS

IUTSYOTO XapuyBaHHS. TexXHIYHI YMOBH.

9. TY V 46.72.091-95. ITrope. HamiBdhabpukat oBOYEBI.

Abstract. The content of the vitamin and trace element composition, the nutritional and
biological value of a two-component pumpkin-carrot mixture, pumpkin and carrots are analyzed
analytically. A comparative analysis of organoleptic indicators of quality of fine disperse systems in
the form of mashed with carotene-containing vegetables (pumpkin, carrot) using wet-heat treatment
and subsequent mechanical decomposition is carried out.

Comparison of foodstuffs, power value, maintenance of foodfibres, composition of vitamins
and minerals conducted fromthe point of view of correlation of areas of the petalouscircular graphs
of corresponding components. Qualityestimation of the micronized systems as a puree from
thecarotin of containing vegetables (pumpkins, carrot) wasconducted by the method of count for
organoleptic parameters.

Comparison of organoleptic descriptionsa puree from a pumpkin, carrot and their mixtures
with thebest variant it was executed on correlation of f the petalous circular graphs grounds. The
analysis of the got correlationsof areas of the petalous circular graphs showed for apumpkin,
carrot and their mixtures, that the best standard incomposition and tasting is mixture vegetable of
puree Ne2, consisting of 50% pumpkin and 50% carrot. The obtained results allowed to develop a
technology of fine disperse systems in the form of mashed with carotene-based vegetables using
wet-heat treatment in a steam-convection oven.

Key words: pumpkin, carrots, pumpkin puree, carrot puree, mashed potatoes, mashed
carrots, hydrolyzed puree, pumpkin and carrot semi-finished product.
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SORTS FEATURES FORMING ASKORBIC ACID IN TOMATO
COPTOBBIE OCOBEHHOCTH ®OPMUPOBAHUE ACKOPBMHOBOM KHCJIOTHI B
NJIOJAX CPEJHEPAHHUX TOMATOB
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Annotation. The results of the study of the fruits of 15 medium-early varieties and tomato
hybrids are presented. Based on the results of the studies, samples were isolated that form a high
content of ascorbic acid in fruits of fresh tomatoes. The most valuable among the samples studied
are Rio Fuego, Alhambra F;, Atol, Classic F; and Tolstoy F.

Key words: fruits, tomato, variety, hybrid, ascorbic acid.

BBenenue. [lacneHoBbie KyJIbTypbl 3aHUMAIOT MEPBOE MECTO B MHUpE, KaK IO
IJIOMIA/IX, TaKk W MO BaJloBbIM cOopam. B VYkpaumne B 2017 romy TOMaThl
BBIpAIMBAJIA Ha TUIOMIAaU O6ojiee 75 ThIC. Ta, coOpaHo Oosiee 2,2 MIIH. T IPOIYKIIUH,
MOCTaBJIIEMONl Ha BHYTPEHHUM, BHEIIHWM PBIHKK W JUIA TepepadaThIBaroIieit
MIPOMBIIICHHOCTH. AHaIN3 OJMXKaWIero mpor{o3a BBISIBUI BO3MOXKHOCTh BBIXOJIa
VYkpauHbl B Oyirkaime rojsl Ha 5-6 MecTo Mo MPOU3BOACTBY TOMAaTHOM NacThl [1, 6,
8].

[TumeBast IEHHOCTH TUIOZIOB JTFOOOM KYJIBTYPHI ONPEACISICTCS HATMYUEM B HUX
OMOJIOTUYECKH AaKTUBHBIX BEIIECTB, BUTAMUHOB, MHUHEPAIBHBIX COCIMHECHHM,
caxapoB, O€JIKOB U TOMy MoAoOHoe. brarogapsi momyasspHOCTH ¥ JOCTYITHOCTH IS
HaceJIeHUs TUIOABI TTOMHUIOPA 3aHUMAIOT BaAKHOE MECTO B NMUTAaHUU uenoBeka. [Ipu
BBICOKOM M COaJaHCUPOBAHHOTO COJIEP>KaHUS OMOJIOTMYECKU AKTHUBHBIX BEIIECTB B
IJI0/IaXx TOMHUJOpAa HX €XKEIHEBHOE YIOTpeOJeHHEe CIOCOOCTBYET MSTKOMY
peryJupoBaHui0 OOMEHHBIX TpoiieccoB. Butamun C sBJISIETCS OJHUM W3 BaKHBIX
KOMIIOHEHTOB ~ aHTHOKCUJIAHTHOW CHCTEMON opraHu3ma, Ojarojapsi CBoeH
CIOCOOHOCTBIO OTJABaTh JJIEKTPOHbI. Kpome TOro naHHbIi BUTAMUH YYacTBYET B
oOMeHe jxeyne3a B opraHu3Me (oOecrneurBaeT BOCCTAHOBIICHHE TPEX BaJICHTHOE
kKejae3o B JByX BajeHTHoe). Heocmopumoe yuactue ButamuHa C B CHHTE3e
MMMYHOTJIOOYIMHOB ~ HMHTep(depoHa, CIocoOCTBYEeT KIETOYHOMY  (parouurosy,
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o0OecreuynBaeT BOCCTAHOBJIEHUE CHUCTEMBI HECTCIHU(PUISCKON PEe3UCTEHTHOCTU
OpraHu3Ma, TIOJIaBICHHONM TMpu BUPYCHbIX uHHOpeknusax. Creayer ynoMsHYTb
HECTOMKOCTh aCKOPOMHOBOW KHUCJIOTHI K BHEIIHUM BO3JEUCTBUSIM, B YacCTHOCTH
KyJUHapHOH 00paboTke M JIAOMJIBHOCTH OOpa3oBaHUsI B IUIOJAAX PACTEHUU MOJ
BIIMsSTHUEM (DaKTOPOB OKpy»karouieh [2, 3, 5, 7].

Heab wuccaenoBanumii. IIpoBeneHue CpaBHUTEIBHOW OLIEHKH CPEIHEPAHHUX
COPTOB M THOPHUIOB MOMHUJOpA 3a cojepkaHueM BuTamMuHa C U peKOMEHIAIus s
MOTpeOICHUS B CBEKEM BHJIE U IS TepepaboTKu HanboJiee IIEHHBIX 00Pa3IloB.

Marepuanbl W MeTOAbI HccaeaoBaHuil. lcciaemoBaHusi TpPOBEICHBI Ha
Kadenape TEXHOJOTUM XPaHEHUS, MepepadOTKU U CTAaHAAPTU3ANMMH TMPOMYKIIHH
pPacTeHHEBOACTBA uM. ipo(. b.B. Jlecuka HYbull Ykpaunsl, kadenpe
oBomieBoAcTBa YHYC u B YKpauHCKOM HHCTUTYTE 3KCIEPTU3bI COPTOB PACTCHUM.
JIJist 3TOro WMCHOJIb30BAIM MHOTOJICTHHE JaHHBIC, TMOJy4YeHHbIE Ha Kadeapax Hu
CTAHLMSIX COPTOUCIIBITAHMS YKpauHbl. [1701bI TOMAT BBIpallleHbl MO CTaHIAPTHOM
TexHOJoTuu. KOMIIOHEHTHhl XMMHUUYECKOTO COCTaBa OMPENENsIA MO OOIICTPUHSATHIM
MeToauKam [4].

PesyabTatel m ux ooOcy:xkaenue. dopmuposanue ButamuHa C B 1mwiogax
TOMATOB 3aBUCUT OT MHOTUX (PAKTOPOB, B YACTHOCTH COPTOBBIX OCOOEHHOCTEH.
Hccnenyemblie oOpas3isl ToMatoB B cpexHeM conepkar 18,97 mr/ 100 r ceiporo
BelmecTBa ackopOuHoBoil kucioTel (AK). B TO ke Bpemsi B paspese COpTOB
nabmomarorcs  konebanns AK or 12,83 nmo 28,47 mr/100r. Haubombiee
conepxkanne AK ormedeHo B momax oOpasnoB Ambsramopa F;, Kmaccuk Fp,
Toncroit F1, coproB Puo ®ysro, aromer, Kmumu u CX-3 (6onee 20). Pacrenus
coptoB copta Hacko 2000, I'ocnomap, Muxkonka F; u Ilero 86 ¢opmupoBanu B
mwiogax AK B mpemenax 15 mr / 100 r. Octanbhbie oOpasisl cogepxar AK B
npenenax - 16-20 mr/ 100 r.

Modern engineering and innovative technologies
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JlucniepCOHHBI aHANMW3 BIUSHUS COPTOBBIX OCOOCHHOCTEH W TIOTOAHBIX
YCIIOBUW BBIpAIIMBAHUS YCTAaHOBUJ, YTO (POPMHUpPOBAHHME aCKOPOMHOBOM KHUCJIOTHI B
OoJplIeil Mepe 3aBUCUT OT MOTOAHBIX yciioBUU (38%), COPTOBBIX OCOOEHHOCTEM
(33%), B3aumonerictBus pakTopoB (24%) u Ipyrux GakTopos.

BoiBoau u npemioxenus. [IpoBeneHHbie Hccaeq0BaHUS MO3BOJIMIIN BIIEPBbIE
MpoaHaNM3upoBaTh 15 o00pa3loB TOMAara CpeIHEPaHHEro CpoKa CO3PEBAHUS
BBIPAIICHHBIX B YKpawWHE 3a CPEJAHHM COJCPKAaHHEM AacCKOpPOWHOBON KHCJIOTHI.
BrisBiiens! Hanbosiee nienHbie 00pasisl: Puo dysro, Ansrambpa Fi, Atons, Knaccuk
F1 u Toncroii F;. B nanpHeiimux uccienoBaHusx HEOOX0IUMO YIIIyOUTbh 00pabOTKY
MOJIYYCHHBIX  JIaHHBIX W BBISIBUTh  BIMSHUE  aKTHBHBIX  TeMIEpartyp,
BinaroodOecneuennoctd, ['TK wu ngpyrux ¢daxrtopoB. IlomydeHHble [aHHBIE
[eJIECO00Pa3HO YUHUTHIBATH MPHU TUIAHUPOBAHWK U TOJ00OpPE COPTUMEHTA IUIOJOB
TOMaTa CpeIHEPAaHHUX COPTOB M THUOPHUIIOB JUIsl BBIPANIUBAHUS MPOMYKIIMH JIJIS
noTpeOJIeHnsT B CBEXKEM BHAE M MPOU3BOJCTBA MPOAYKTOB IepepaboTKu
MOBBIIIIEHHON OHMOJIOTHYECKOM IIEHHOCTH.
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Anomauisn. /Jogedena nepcneKmuHicmos 8UKOpUCMAanHs cyxoi kapmonisanoi oobasxku (CK/])
V MeXHON02Ii OPidHcOHCO8020 Micma, OMPUMAHO2O NPUCKOPEHUM CNOCoboM. J[ocniodceno OintkoBo-
NPOMEiHA3HI KOMNAEKCU NUEHUYHO20 OOPOWHA DI3HUX COPMI8 8 3A/edCHOCMI 8i0 KOHYeHmpayii
0obaexu. Bcmanosnena 3anescnicmo konyenmpayii CKJ/] na uac ymeopenus micma ma uac 1io2o
cmabinbHOCMI.

Knrwwuosi cnoea: cyxa xapmonnana 0o6aexa, Opidcoxicose micmo, OiIKO80-NpomeiHazHull
KOMNJIEKC, 4ac YmEOpeHHs micmad, yac cmadiibHocmi micma.

Beryn

3Ha4yH1 3MIHA YMOB HUTTS Ta Ipalll CyCHUIbLCTBA COPUYMHUIM AUCOATIaHC MIXK
CIOKMBUYMM TIOMUTOM Ta TMPOIO3UIISIMH Ha PUHKY XJI1000yJI0YHHMX BHUPOOIB, IO
3YMOBIJIIOE HEOOXIIHICTh PO3LIUPEHHS X AaCOPTUMEHTY [JIsi BHPOOHHUIITBA HOBOI
MIPOJTYKITii 3 TOJIIMIIIEHUMH TEXHOJOTIYHUMH Ta CITOKHBYMMH BIACTHBOCTSIMHU [1].

X11600y7109H1 BUpOOH MaIOTh BeIMYe3HE (1310J10TUHE 3HAYCHHS B XapuyBaHHI
JIOJIMHU, OCKUIBKH BITHOCSITHCS JO MPOAYKTIB MACOBOTO CIIO)KMBAHHS Ta MarOTh
3aCBOIOBAHICTb, SIKA HE 3HUXKYEThCS MpU IIOACHHOMY BXKuBaHHI. [l xJmiba
XapaKkTepHa CHpPUATIMBA KOHCUCTEHIISl Ta CTPYKTypa, L0 3abe3nedye HaOuUIbII
edeKkTuBHY pPOOOTY TPaBHOI CHCTEMH Ta CIpHUS€ OIIbII TOBHOMY 3aCBOEHHIO
OpraHi3MOM IHIIUX TPOAYKTIB. X0 3a0e3neuye 6mu3pko S50 % mo6oBoi moTpedu B
eHeprii, Bitaminax rpynu B ta 1o 75 % notpebu B pociuHHOMY O1IKY.

AcopTuMeHT  xJ1I00OYJIOYHUX  BUPOOIB ~ OCTAHHIM  4acoM  aKTHUBHO
PO3UIMPIOETHCS, alie TOJIOBHUM HEJ0JIIKOM BUPOOIB 13 IPIAKIKOBOTO TICTA € TPUBAHHS
TEXHOJIOTIYHOTO MPOIECy BUTOTOBIEHHS. ToMy Oarato ykpaiHCHKMX Ta 3aKOPAOHHUX
JOCIITHUKIB TPHUCBATUIM CBOI HAYKOB1 JIOCHIIPKEHHSI BJOCKOHAJIEHHIO TEXHOJIOT1i
JPIKIHKOBOTO TicTa [2-3].

VYCcyHEeHHSl MeplIoro HENOJIKy CTa€ MOXJIMBHM 32 PaxyHOK IHTEHCH]IKaiii
TEXHOJIOTIYHOTO TIPOIIECY, a came: BIPOBAKCHHS TMPUCKOPEHUX TEXHOJIOTIH
MPUTOTYBAHHS XJ110a Ta MOJIIMIIEHHS O10TEXHOJOTTYHUX BIACTUBOCTEH APIKIKIB [4],
B TOMY YHCJIi, IONEPEIHBOT aKTHBALT APk IKIB [5-6].

OcHOBHM TEKCT

[IpoBigHa poJib B YTBOPEHHI NIICHUYHOIO TICTA HAJIEKUTh OUIKOBUM
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pedoBMHAM OOpOINHA 1 KpOXMajlo, Kl y MPHCYTHOCTI BOJAM 3/AaTHI HaOpsKaTu.
[Ipote, 111 KOMIOHEHTH OOpOIIHA MalOTh PI3HY BOJOIOIIMHAIBHY 3/1aTHICTb, SIKa
3HAYHOIO MIPOIO 3aJICKHUTh BiJl TEeMIEpaTypH 1 XIMIYHOTO CKJIaay pijikoi ¢as3u TicTa,
CTPYKTYpH O1IKY 1 (PI3UYHOIO CTaHy KpOXMaIbHUX 3epeH. CaMe ToOMY Ba)KJIMBO OYJI0
BU3HAUUTH, K mojicaxapuau CKJ[ BimMBarOTh Ha CTaH OIKOBO-IIPOTEIHA3HOTO
KOMILIEKCY OOpOIITHa.

AkicTh Ta KIIBKICTh KICMKOBUHM BU3HA4YaldM y 3pa3kax depe3 20 XBUIMH
BIJUIGKYBaHHS Miciis 3aMicy Ticta 3a Temnepatypu 30°C, onTtumanbHOi IS
3a0e3neyeHHs] MaKCUMaJbHOTO HaOpsikaHHA OUIKIB KJIEHKOBUHU. TIiCTO 3amilryBajiu
MpU OJHAKOBIA TPUBAJIOCTI 1 IHTEHCHBHOCTI TPOIECY, OCKUIBKH 3HAYHY POJIb Yy
dbopmyBaHHI 1 30€peKEHH]I BIACTUBOCTEH CTPYKTYpPHOTO KapKaca TiCTa BiAIrparoTh
OKHUCJTIOBAJILHO-BITHOBH1 peakiii. [lepemimryBanHsS 3k Ticta B aTMocdepi MOBITPS
BUKJIMKA€E OKUCIICHHS CYIb(TIIPMWIBHUX TPYN KUCHEM 3 YTBOPEHHSAM JUCYJIb(iTHUX
3B'S3KiB, y TOMY YHCII 1 MOMEPEUHMX, III0 3MIIHIOE CTPYKTYpy OuUIKy. Pe3ynbpraTn
JIOCHIIJKEHb, HaBeAeH] B Ta0muIl 1.

Taoanusa 1
Bruine CKJl Ha sIKiCTh KJIEMKOBHHM TiCTa Yy 3aJI€2KHOCTI BijJl COPTY OOpOIIHA

KonnenTparis no6aBku y % 10 Mmacu 60poiiHa
Ha3pa Bopomno nmaprii Nel Bopomno naprii Ne2
nokasHuka | 0% | 5% | 10% | 15% | 20% | 0% | 5% | 10% | 15% | 20%

@i3u4H1 BIACTHUBOCTI CUPOi KICHKOBUHU

Buxina cupoi 32,2329 348 | 356 | 37,0 | 30,131,8| 32,6 | 335 | 34,2
KJICHMKOBUHU, %o

[IpyxHICTD 59 | 60 62 68 70 77 | 76 75 74 73
(BAK-1)
OJI.TIp.

Po3TskHICTB, 10 |10,2| 10,5 | 10,6 12 15 [14,5| 140 | 135 | 13,0

CM

Buxin cyxoi 12,0123 | 125 | 126 | 13,0 113|116 12,0 | 12,2 | 125
KJICHMKOBUHU, %o

Bosorosmicr, 63 | 64 64 64 62 64 | 65 66 66 63
%

PesynbraTi mocnimkeHp cBimuaTh, mo gonaBands CKJ/[ B TicTo mpuBOIuTH 110
301IbIIEHHS. BUXO/Y CYXOi KJIEWKOBHHHU Ha 2-7% g mapTii 6opomHa Nel Ta Ha 2-
9% nns maprtii Ne2. Takox BiI3HAYEHO MPSAMY 3aJI€KHICTh BUXOAY CYX0i KIEHKOBHHU
B1J1 KOHIeHTpallli 100aBku. [loka3HUKU TPY>KHOCTI 3pocTaroTh Ha 15% s mapTii
oopomHa Nel ta 3MmeHmytotTbes Ha 5% ana naptii 6opomina Ne2. Cnoctepiraerbes
TaKOXX IMIJBUIIEHHS TOKA3HUKIB PO3TSHKHOCTI KJICHMKOBMHM Ha 16%  nmisa mapTii
oopomHa Nel Ta 3MEHILIEHHS JAHOTO TMOKa3HMKa A mapTii OopomHa Ne2 Ha 5%.
Cnin Bim3HauuTH, mo 3actocyBanHs CKJl chopusie miaBUIIEHHIO KIJTBKOCTI CHPOT
KJIekoBUHU Ha 2-13% nns maptii OopomHa Nel Ta Ha 5-7% pna maptii Ne2 y
MOpiBHSIHHI 3 KoHTposieM. lle sBuime, ckopimr 3a Bce, OB A3aHO 3 B3aeMojico SH-
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rpyn OUIKIB 3 OpraHiYHUMU KHUCJIOTaMH J00aBKM Ta YAaCTKOBHM BMICTOM
noJjricaxapuaiB y KJIeHKOBHHI.

Jlns  Oulblll  JETAIbHOTO BHUBYEHHS CTaHy OUIKIB JpLKIKOBOTO — TicTa
BUTOTOBJICHOTO MPUCKOPEHUM CIIOCOOOM, 3a paxyHOK IMONEpPeAHbOI AaKTUBAIlil
JIPLKIKIB, OyJIO MPOBEICHO MOCHIIKEHHS CTPYKTYPHO-MEXaHIYHUX BIIACTUBOCTEH
TICTa 3aJIeXKHO BIJl KOHIICHTpAIlli CyX0i KapTOIUISTHOT J00aBKHU.

dopmyBaHHA PI3UYHUX BIACTUBOCTEH TiCTa 3aJIe)KUTh Bij Oararbox (pakTopis, B
OCHOBHOMY — BiJ] CIIBBIIHOIICHHS O10M0JIIMEPIB OOpOIIHA, CTaHy HOro OLIKOBO-
npoTeiHa3HOTO KoMmIuiekcy Ta Bij perentypu Ticta. CKJ[ wmictute Oimku  Ta
KpOXMallb, SIKI MOXYTb CYTT€BO BIUTMBaTH Ha (OPMYBAaHHS CTPYKTYpHO-
MexaHlyHuX BiactuBocTeil Ticta. Okpim Toro, CKJ/[ 00pobiieHO JTUMOHHOIO
KHCJIOTOI0, SIKa 3HAYHO BIUIMBA€ Ha CTaH OUIKOBMX  pe4yoBHH. BpaxoByroum
BiJI3HAYCHE BUINE € JOUUILHUM BcTaHoBIeHHs BIumBy CKJI Ta 11 koHIeHTparlii Ha
CTPYKTYPHO-MEXaHIYH1 BJIACTUBOCTI APIAIKOBOrO TicTa. Di3nyHi BIAaCTUBOCTI TiCTa
BU3HAYQJIM TiJ 4Yac 3aMillyBaHHS Ha JAUHAMIYHOMY pEECTPYIOUOMY MpuUiaii
(bapunorpad Brabender). e no3Bonmio natu koMIuiekcHy oiiHky BBy CK/I Ha
CTPYKTYPHO-MEXHA4H1 BJIACTUBOCTI JIPIKIKOBOTO TICTAa MPOTATOM TEXHOJIOTTYHOIO
npouecy. Pesynbratu 1mudpoBoi po3mMPPOBKU TUHAMIKK YTBOPEHHS APIXKIKOBOTO
ticta 13 BMictoM CKJ/[ pi3HOi KOHIIEHTpallii, 32 TOKa3HUKAaMU 4acy YTBOPEHHS TiCTa
Ta 4Yacy cTaOUIbHOCTI TicTa 3a jgaHumu (apuHorpada bpabennepa HaBeaeHO Ha
pucyHkax 1-2.

PEHHT TICTa, XB.

Hac yIBO

KoHTponb 1% CK[ 3% CKO 5% CKAO 7% CKO
@ 60pOWHO BULLOTO COPTY O 60poWwHO Nepworo copTy

Pucynok 1. Bnims konuenrpanii CKJl Ha mokasHMKHM 4acy yTBOPEHHS
NMIIEHUYHOr0 TicTa 32 papuHorpagom Brabender

Cnin  Big3HauuTH, 110 30UMbIIeHHs KoHIeHTpamii CKJ[ npu3Boauth
MIJIBUIIICHHS TIOKA3HUKIB 4Yacy YTBOPEHHs TicTa (pUCYHOK 1) Ta 3HIM)KCHHS
MOKa3HUKIB CTab1IbHOCTI (pucyHoK 2), omke BukopuctanHsa CKJl y xoHueHTparii
O11bII010 32 5% 70 Macu OOpOIIHA € HEePAIIOHAIBHOIO 3 TOYKU 30PY MiJBUILICHHS
MOKA3HHUKIB YaCy YTBOPEHHS TICTa Ta 3HMKEHHSI MOKA3HHUKIB CTa0LIbHOCTI.
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KoHTponbe 1% CKAO 3% CKO 5% CKO 7% CKLO
@ 60pOWHO BULLOTO COPTY O GopowHo Nepworo copty

Pucynok 2. Bnine konuenrpanii CKJl nHa nokazHuku cTaéiibHOCTI
NIIEHUYHOro TicTa 3a ¢papunorpadom Brabender

BucHoBku

HonaBanuss CKJ[ B TiCTO mOpUBOAMTH A0 30UIBLIEHHS BHXOAY CYyXOl
KJIeikoBUHU Ha 2-7 % g maptii GopomHa Nel ta Ha 2-9 % nus maptii Ne2.
[Toxa3snuku mnpyxkHOCTI 3pocTatoTh Ha 15 % mna maptii Gopoma Nel Ta
3MEHIIYyIOTbcs Ha 5 % g maptii GopormHa Ne2. CrocTepiraeTbCs TaKOX
I IBUIIICHHS ITOKA3HHUKIB PO3TSKHOCTI KIICMKOBUHM Ha 16 % nyist maptii 6oporraa Nel
Ta 3MEHIIIEHHS JAHOTO TMOKa3HWKa Juist mapTii 6opomHa Ne2 Ha 5 %. CKJI cnpusie
M1JIBUIIEHHIO KUJIBKOCTI CHPOi KJIeHKOBUHU Ha 2—13% niisa maptii 6opoirHa Nel ta Ha
5-7 % nnsa naptii Ne2 y nopiBHSIHHI 3 KOHTPOJIEM.

Ha nanomy erami mocnipkeHb ontuMmanbHOO KoHueHTpaiieto CKJ mo macu
OoporrHa BUsBIEHO 5 %.

Y mnojganpmMX JIOCTIDKEHHSX TUIAHYETHCS BCTAHOBJICHHSI BIUTMBY Pi3HOL
koHueHtpauii CKJI Ha ByriieBogHO-aMiIa3HUN KOMIUIEKC JIPIXIKOBOIO TICTA,
CTPYKTYPHO-MEXaHIYH1 TOKa3HUKHU HariBhaOpUKaTy, a TAKOK JOCITIHKEHHS Xap4yoBOi
Ta G10JIOT1YHOI I[IHHOCTI OTPUMAHUX BUPOOIB.
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Abstract. It was proved the prospects of accelerating the technology of yeast dough by using
dry potato additives investigated the effect of the concentration of dry potato additives on protein
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additives on the formation of the dough and its stability was established.
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FEATURES OF PLANNING THE CARRIAGE OF PROJECT CARGOES
OCOBEHHOCTH INIAHUPOBAHUSA NEPEBO3KHU ITPOEKTHBIX T'PY30B
Melnyk O.M. / Meabauk O.M.
K.0.n.
Odessa National Maritime University, Odessa, Mechnikova 34, 65029
Ooecckuil HayuoHanbHbIL MOpcKol yHugepcumem, Ooecca, yi.Meunuxosa 34, 65029

Annomayun. B pabome paccmampusaromcs meHOeHyuu pocma pa3iudHblx ompacieti
NPOMBIUUIEHHOCIU U CEA3AHHOE C MUM pA3eumue npoekmos, O1s CMpoumenrbCmeda KOmopbix
nompeb08anoch UCHONb308aHUE HOBbIX 00PO2OCMOAWUX YHUKATILHBIX NPOEKMHBIX 2PY308, NPOYecc
nepeosKu KOMOpbvlX GKIouaem 6 ceOs yenvlll KOMNIEeKC MepPONpUsmull, KiouegblM acneKmoM
KOMOPBIX U A815emcs Sman NIaHUpOSaHUsL.

Knrwoueevie cnosa: npoexmuvie 2py3vi, UHQGPACMPYKMYpHbIe NPOEKMbl, NIAHUPOBAHUE
nepeso3Ku.

Beryniienue

[Ipomecc rTmobamu3amuu TpWBET K TOMY, 4YTO CIOPOC HA KpPYIHBIC
MH(DPACTPYKTYpHBIE MPOEKTHl BO3pOC BO BceM wmupe. Ocoboe MecTo 3aHUMArOT
OTPAaCIH MPOMBINIJICHHOCTH, KOTOPBIC 3aHUMAIOTCS PA3BUTUEM U CTPOUTEIHCTBOM B
obnactu HedrenepepabOTKH, Ta30A00bIYU U He(dTeno0bIYM, 3aHSATHIE B
MPOCKTUPOBAHUM U  CTPOUTENBCTBE  3aBOJIOB, BETPSHBIX  3JIEKTPOCTAHIIMM,
ropaojioosiBaromux miatpopm. [Ipu 3Tom HabMOMAETCS ONpEEICHHBIN POCT TaKKe
U B 00pabaThIBaOIICH MPOMBIIIJICHHOCTH TMPAKTHYECKH Ha KaKIOM KOHTHHEHTE,
YBEJIMYCHHUE KPYIMHBIX HHOPACTPYKTYPHBIX MPOCKTOB U CTPOUTEIIBHBIX TIIOMAI0K T10
BceMy MHUpY. B Hacrosiiee BpeMs MHpOBas SKOHOMHKA IMEPESKHBAET 3IOXY, KOT/Ia
MAaCCHBHBIC KOHCTPYKIIMH, KPYITHOMACIITAaOHBIC Ha3€MHBIC TPY3bl OTIPABIISIOTCS U3
Pa3IUYHBIX OTIPABHBIX MYHKTOB B OJWH WJIM HECKOJIBKO MEXTYHAPOIHBIX MMYHKTOB
Ha3HAYCHUsI OJIHOBPEMEHHO. BBHIy 3TOro HE0OXOJMMO TaKKe€ OTMETUTh, UTO
YKOHOMHUYECKUN POCT HEKOTOPHIX CTPAH, a TAK)KE CBSI3aHHASI C 3TUM MOJIEPHU3AIIUS
UH(DpaCTPyKTyphl 00yCIOBUIAa BOSHUKHOBEHUE U PA3BUTHE CIICIIMAIIBHBIX MMPOEKTOB,
CBA3aHHBIX  TPEUMYIIECTBEHHO €  HE(MTEeXUMHUYECKOH,  DHEPreTUUYECKOM,
MaITUHOCTPOUTEIHHOM, a TaKXKe Ta30/100bIBAIOIIEH OTPACISIMU TPOMBIIIUIEHHOCTH.
Oco0EeHHOCTh B TOM, YTO 3THU MPOIECCHI MOTPEOOBAN MPUMEHEHHUS YHUKAIBHOTO
000pyI0BaHUs HA OCHOBE BBICOKOTEXHOJOTHYHBIX arperaToB, Y3JIOB U MEXaHHU3MOB
KOTOPBIE TI0 CBOCH CyTH TPEOYIOT CHEIMaIbHBIX YCIIOBUN IMEPEBO3KU HE MOABEPTAsCH
pa30opKe, TeMOHTaXy, OTCOCIMHCHUIO Ha COCTaBHBIC YacCTH, OJIOKM W MEXaHU3MBI
BBHUJIY BBICOKOW CTOMMOCTH W YHMKAJLHOCTH IPOWM3BOJACTBA. Takas Tpymma rpy3oB
Obla BBIJICTICHA B OT/ICIBHBIN CETMEHT MOTYYUB Ha3biBaHHE «[IpOCKTHBIC TPY3HI».

OCHOBHOI TEKCT

[IpoekTHble Tpy3bl 3TO TEPMHUH, HANIEAIMA CBOE MPUMEHEHUE IS
0003HAaUEHUs  OMPENEICHHOW  TPYMNIBI  TPY30B, KOTOpask  COCTOWT W3
KpYITHOTA0ApPUTHBIX,  TSHKETOBECHBIX,  JJIUHHOMEPHBIX  MECT, a  TaKKe
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JOPOTOCTOSIINX, TEXHOJIOTUYECKHU CIOKHBIX €IUHUI] CIIELIMATIEHOTO 000PYI0BaHUS U
MaTepuasoB MpeAHa3HAYCHHBIX ISl YAICHHON COOpPKHU/MOHTaKa/KOHCTPYUPOBAHUS
B MPOIIECCE CTPOUTEIBCTBA PA3IMYHOTO POJa MPOEKTOB (3aBOIOB, (haOpHK, CTAHIIHA,
MOCTOB, TIpUYajoOB, JK/A mWyTeM ©W T.0.) U1 Ppa3HOOOpa3HBIX OTpaciei
MPOMBIIIITICHHOCTH.

[IpoekTHBIM TpPy3 MOMKET COCTOATh W3 HECKOJBKUX NAPTUH EIUHUYHBIX
OTIIPaBJICHUN, HO MOXET W OXBaThIBaTh IIMPOKHWHA JHAMMa30H, Kak 1O O00BeMy
NEPEBO3UMBIX TI'PY30B, TaK U IO CTOMMOCTH. DTO MOXKET O3HAuaTh UYTO C IIEJIbIO
peaii3aluyi OJTHOTO KOHKPETHOTO IMPOEKTa OJHO WM HECKOJBKO T'PY30BBIX MECT
000OpyI0BaHUsI TPAHCTIOPTUPYIOTCS W3 MyHKTa A B MYHKT b WM B HECKOJBKO
pa3IMYHBIX MYHKTOB Ha3HAUEHUS OJTHOBPEMEHHO B TE€UEHHUE OIPENEICHHOI0 Mepuoa
BpeMeHH. ['py3 MOXKeT mnepeMemaThCcsi MO CyIIe, MOPIO WIH BO3AYXY U MOXKET
BKJIIOUATh aBTONEPEBO3KH, KEJIE3HOJAOPOXKHBIE, a TAKXKE HCIOJIb30BAaHUE KPaHOB,
MOPCKHX WJIM PEUYHBIX CYyJIOB, TPAHCIOPTHI M Oapxkwu. [lepeBo3ka Takoil TPYIIIBI
IPYy30B MOXET OCYHIECTBIATHCA PpA3TUYHBIMU BUJAaMH TpPaHCIOpTa, Kak Ha
BHYTPEHHEM pPBIHKE, TaK H JIJIsI MEKIYHAPOTHOM TOPTOBIIH.

Opranuzaiiuss  TEpPEeBO30K  MPOEKTHBIX  TPy30B  TpedyeT  JeTalbHOTO
HPKOHOMHUYECKOTO  aHalu3a M  CHCTEMaTH4YEeCKOTO0  AKCIEePTHO-TEXHUYECKOTO
HAONIIOJIEHUsT 3a TMPOIIECCOM C TeM, 4YTOOBl OCTaBaThCsA B TMpeAeNax 3apaHee
CIPOTHO3UPOBAHHOTO OIO/)KeTa U OBITh CBOEBPEMEHHO 3aBEPIICHHBIMU B
COOTBETCTBUHU C IJIAHOM.

BBugy omnrytuMoro yBenu4eHHsT Kak pa3HooOpa3us TaKk U KOJUYECTBA
pa3pabaThiBa€MbIX U CTPOAIIUXCS TPOEKTOB BEAYIIME MHUPOBBIE KOMIIAHUU
BBIHY)KJIEHBI ObUIM HCKaTh HaumOoJjiee 3(P(EKTUBHBIE METOJbI TPAHCIOPTUPOBKU
IPYy30B JJII CTPOUTEITHCTBA ITHX MPOEKTOB, MOCKOJBKY MPHUCTYMAasi K KPYMHBIM U
JOPOTOCTOSIIIIMM ITPOEKTHBIM I'PY30BbIM ONEPALUAM, TPONOPLIUOHAIBLHO BO3PACTAIOT
¥ COOTBETCTBYIOIIME PUCKH BO BPEMSI MPOBEACHUS STUX OMEpaInii.

[TockonbKy CHOXHBIE TMPOEKTHBIE TPY3bl MPHOOPETAIOTCS U TEPEBO3ATCS Ha
MEXIYHApPOAHOM YypPOBHE, ISl KOMIIAHUW (KOTOpBIE TPOEKTUPYIOT, CTPOST H
MOCTaBISAIOT  MH(PACTPYKTypHbIE TMPOEKThI) BaXXHO WMETb W  Pa3BHUBATh
3¢ (HEeKTUBHYIO TPAHCIIOPTHYIO IKCHEPTHYIO OLICHKY JJIs TUIAHUPOBAHUS MEPEBO3KH
MPEJICTOSIIIIET0 MPOeKTa. IJTO OMpelessieT YCHeX IMEepeBO3KM U IPECTaBISIeT
OTPOMHYIO IIEHHOCTb Ha Kaxaom Jtamne. I[IpoekTHbIi Tpy3 [OOKEeH OBITh
MpeBapUTEILHO CIUIAHWPOBAH TaKUM 00pa3oM, 4TOOBI €Ille Ha paHHEH CTaJuu Bce
OBUJI0O MaKCHUMAaJIbHO BO3MOXKHO OOYCJIOBJICHO 3aJ0JTO JI0 €ro (pMHAHCHPOBAaHMIA,
pa3paboTKu Ju3aifHa WM TIOMCKA HMCTOYHUKOB mpuobOpeTenus. OOmmii ycmex
MpOeKTa HaMpsIMyl0 CBsI3aH C TEM, HACKOJBKO YCIEIIHO JOCTAaBISIFOTCS Kak
MaTepUalbl U CHIPhE, TAK U TOTOBBIE IPOEKTHBIC TPY3HI.

B sTOM KOHTEKCTE TOHUMaHKE TPeOOBAHMI K INTAHUPOBAHUIO TPY30TEPEBO30K U
BKJIIOUEHUE OMPEACIICHHON TPaKTUKH B TMpOLECcC IUIAHUPOBAHUS IPOEKTa
OpeloTBPaTUT o0ImMe n[poOJieMbl, CHU3UT PUCK U TpHUBEAEeT K Haubosee
MOJIOKUTEIBHBIM pe3yJibTaTaM Ipu (POPMUPOBAHUU TPEOOBAHHUI K OCYLIECTBICHHUIO

IIPOEKTOB.
OcCHOBHOIl KJIIOW K YCHENIHOW pealu3aluud MpoeKTa 3TO caM  JTall
IUTAHUPOBAHUS ~ TEPEBO3KM  MPOEKTHBIX  rpy3oB.  Yerkas  mpopaboTka

ISSN 2567-5273 60 Technical sciences



Modern engineering and innovative technologies Issue 4 / Vol. 2&

COOTBETCTBYIOILIETO IUIAHA JUIsl KaXKIO0ro 3Tama Ipy30NEPEBO3KHU: OT PACYETOB IIO
pa3MeUIeHUIO 10 (aKTUYECKOW BBIFPY3KM — TapaHTHPYET OTCYTCTBUE MpOOJIEM Ha
IPOTSKEHNUU BCETO MpoLecca.

B xommuiekce MeponpHusaTH MO NEPEBO3KE I'Py30B 0COOOE MECTO OTBOJUTCS
dTaly IJIAHUPOBAaHUS KaK BaXKHEHIEH 3aaaue, 3aHMMarolel 0co0oe MECTO cpeau
OPYrMX 3TaloB TPAaHCHOPTUPOBKU. COBpPEMEHHBIE TPAHCIOPTHBIE TEXHOJIOIHUH,
JAloIIMe OCHOBATEJIbHYI0 HSKOHOMMIO € pOCTOM  MacuTabOB MPOM3BOACTBA
OPOAYKIMK U € YrayOJeHHeM CHeluanu3aliy, MOPUBOIAT K HEOOXOIUMOCTH
OCYILIECTBIISITh MEPEBO3KH CIOXKHBIX MECT OOOpYAOBaHUS U TOTOBBIX MaTepuajoB
HEMOCPEACTBEHHO MEXy MOTPEOUTENSIMU B CXKAThIE CPOKH.

Jliis moHsATUS crienu(UKU IePEeBO3KH JaHHBIX TPY30B HEOOXOIUMO YIIIyOUTCs B
caM IpOLIECC OPraHU3aLMH NEPEBO3KU MPOEKTHBIX IPy30B. OTAEIbHBIMU IPUMEPAMHU
MOTYT CIY’KATh HEKOTOPBIE MPAKTUKN BEAYIIMX JIOTHCTUYECKUX KOMIIAHUH, KOTOPBIE
BO3MOXKHO TNPUMEHUTh JJs IUIAHUPOBAHMUS COOCTBEHHOIO IIpolecca IEPEBO3KU
YUHTBIBAs OIBIT CHUXKEHUS 3aTpaT, U CBEJICHUs K MUHUMYMY PUCK CpbIBa IIPOEKTA Ha
000 CTaJIUM €T0 OCYIIECTBICHUS.

VYcnemHas mpakThKa NEPEBO3KU TMPOEKTHBIX T'PY30B MOAPA3ZYMEBAET TAKKE
CBOEr0 poAa MHTEIUIEKTyalbHBIM MOAXO0J, K MPOLECCY IJaHUPOBAHUS HAuWHas
HEIMOCPEJICTBEHHO C MPEABAPUTEIBHOTO 3Tana. ITO MOXKET UMETh MPSMOE BIIUSHUE
Ha  BO3HUKHOBEHHE JIMOO  OTCYTCTBUE  JIOMOJHHUTENBHBIX  pacxoJoB  Ha
TPAHCIIOPTUPOBKY, MOLUIMHBI U HaNOru. J{s 3Toro tpedyercs, Kak CKa3aHO BBIIIE
AeTanbHas npopa0oTKa IUIaHa W KayeCTBEHHOE SKCIEPTHOE O0OOCHOBAaHHUE, NOTOMY
YTO MPOEKTHBIE TPYy3bl MOTYT OBbITh YHUKaJbHBIMU IO CBOEH CyTH M 00JaaaTh
BBICOKOM CTOMMOCTBIO. [lo3TOMYy B 3TOM KOHTEKCTE OOS3aTENbHBIM YCIOBHUEM
ABJIIETCS BBIOOp TIEPEBO3YMKAa C TOATBEPXKACHHBIM YCHEIIHBIM ONBITOM B
TPAHCIIOPTUPOBKE IPOEKTHBIX TPY30B.

Kaxk u3BecTHO Kaxk/1asd cTpaHa UMEET KOMIUIEKC Pa3Iu4HbIX 3aKOHOB, KOT/1a PEYb
UIET O  COOJIOIEHHM  TaMOXEHHBIX  NpaBW, BEIEHUS  JOKyMEHTAluH,
HAJIOr000JI0KEHUH, MOUUIMHAX, U3BATUAX, JUIEH3UIX U MHOTHUX JIPYTUX MPABOBBIX
acnekToB. B 3Toi CcBsA3M Takke HEOOXOAUM C OJHOW CTOPOHBI TUIATENIbHBIA aHAIU3
CUTYyallUM ac APYrod B3auMOJCHCTBHE M COTPYAHUYECTBO C IIPEICTABUTEIISAMU
KOMITAHU M MECTHBIMU SKCIEPTaMH C ONBITOM BBIIIOJHEHHBIX I'PY30BBIX IMPOEKTOB
JUISL COTJIACOBAHMSI BCEX PETYJIUPYIOIIMX acCHEeKTOB ISl mpouecca (HhOpMUPOBAHMS
Oro/KeTa TIEPEBO3KM  NPEACTOSINEH TNepeBO3KHW. Takod BUJ  OIICHUBAHHS
IPEICTOSIIEr0 T'PY30BOrO IMPOEKTAa YK€ MPEACTaBIsET BaXHYI HH(OpMaluio Ha
CTaJWM IUIAHUPOBAHUS O IPOILECCE MPOEKTUPOBAHUS IPy3a, U3YUCHUE BapHAHTOB
MaplIpyTH3allid Ha OCHOBE pPAacyeTHOIO pa3Mepa Ipy3a M MOXKET BKIIOYATH
HECKOJIbKO BapHaHTOB Ul BbIOOpA HAWJIYYIIETr0 MU SKOHOMMYECKU BBITOJAHOIO IS
OKOHYATEJILHOTO UCIIOJIHEHHS.

HeoOxoaum Takxke aHaiu3 MO pa3MEpPHbIM M BECOBBIM OTPAHUYEHUSIM IOCIE
3aBEPIICHHS, KOTOPOIO pPACCMATPUBAIOTCS HECKOJBKO aJBTEPHATUBHBIX IyTEH
OCYIIECTBICHUSI TPAHCIOPTHUPOBKU JJISI JOCTHMIKEHHUS] YCHEmHOW paldoThl U
oOecreyeHnss MaKCUMaJIbHOW ONTUMHU3ALMK Ha BCEX ATanax MepeBO3KHU.

[Ipouecc ocymiecTBIEHUS] MEPEBO3KH MPOEKTHBIX T'PY30B JOHKEH OBITH CTOJb
KE JIeTATM3UPOBAHHBIM, KaK W 3Tal MPEABAPUTENIBHOrO IJIaHUpOBaHMS. B moaHoM
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COOTBETCTBUHM CO BPEMEHEM TpaH3UTa, 005S3aTeIbCTBAMH MO JOCTaBKE U IAPYTUMHU
TpeOOBaHUAMH, KaXKJblil 3Tal MEPEBO3KHU IMPOEKTHBIX I'PY30B JIOJDKEH TIIATEIBHO
COOTBETCTBOBATh 3apaHee 3allJIaHUPOBAHHOMY TIpaduKy, COXpaHsis OTYETHOCTD,
aKTUBHYIO CBSI3b U IPO3PAaYHOCTh, HA BCEX CTAUAX BBIIIOJIHEHUS TaKOM ONEPALINH.

Jlia Oone HOpOCTOro IMOHUMAHUS MOXKHO PAacCMOTPETh KPaTKylH CXEMY
OCHOBHBIX KPUTEPUEB IS IIJIAHUPOBAHUS IEPEBO3KHU:

1) Tak kak npeABapUTENIbHOE MIJIAHUPOBAHKE SIBISETCS KIIFOUEBBIM aCIIEKTOM B
IPaKTUKE IEPEBO3KM IMPOEKTHBIX TIPy30B TO aHAJIW3 PEKOMEHJIAUWid IO
TPAHCTIOPTUPOBKE U TMEPEMEIIECHUI0 TPYy30B MOXKET o0ecneuuTh u30exkaHue
nOOOYHBIX PACXOJIOB CO CTOPOHBI T'PY300TIpABUTENEH, a Takke OOecrneduThb
OTNpEENIEHHOCTH BCEX IIYHKTOB, HCKIIOYEHHE HENpeABUACHHBIX coObITHil. Ha
JTane NpPeaBAPUTEILHOrO IUJIAHUPOBAHUS HEOOXOIUMO YAEIUTh JOCTaTOYHO
BPEMEHU ISl COIVIACOBAHMSI BCEX JAHHBIX MPEACTOSIIEH TPAHCIOPTUPOBKHU.

2) BpIOOp JOTrMCTHYECKON TPAHCHOPTHOM KOMIIAHWU JOJKEH BKJIIOYATh B
ce0s HanMuue ciaeayomux GakTopoB:

- KQUECTBEHHOE TEXHUYECKOE 00ecIeyeHus

- onpesiesieHHble (PMHAHCOBBIE 00s13aTeNbCTBA (PUCK U OTBETCTBEHHOCTD)

- TOATBEPKIEHHBIM  MEXIYHAPOAHBIA ONBIT M 3HAHUS  MECTHOIO
3aKOHOJAaTEIbCTBA B CTPaHaX.

- rapaHTHsi aKTUBHOW JIByXCTOPOHHEH CBSI3M, KOTOpas MO3BOJSET OBICTPO
pearupoBaTh Ha U3MEHEHUs / PoOJIeMbl BOSHUKAIOIIMMHU B ITPOLIECCE TIEPEBO3KH;

- BBICOKUH YpPOBEHb KOMIIETEHLUHU IO paboTe 00OpYyIOBAaHUEM, MECTHBIMU
NEPEBO3UMKAMHU M TPOU3BOAMUTENSIMU OOOPYAOBAHHUS M MaTEpUaOB, a TaKXKe
OBICTPBIM, THOKUM JIOCTYIIOM K CIIELIMAIU3UPOBAHHBIM MOITHOCTSIM.

- TOYHOCTb, YECTHOCTh W  NPO3PAayHOCTh B  II€EHOOOpPA30BaHUU
IIPENOCTABIECHHBIX YCIIYT.

- 0e3yIpevyHOe UCIIOJIHEHUE BCEX CTaUM MPOEKTAa.

3) PaGoTa Hax maHoM (-aMW) HEMPEIBUIACHHBIX OOCTOSITEIIBCTB.

Heoxxuganasie cOOBITHS MOTYT MMPUBECTU K TOMY, YTO TI€PBOHAYAIBHBIN TJIAaH
TPAHCTIOPTUPOBKM HEe OyAeT paboTaTh AOMKHBIM 00pa3oM, M B XOAE 3THUX
CLEHApHEB JOJDKEH OBbITh BHEAPEH albTEPHATUBHBIA IUIAH JJIS CBEACHHS K
MUHHAMYMY M PELIEHUS BCEX COMYTCTBYIOLIUX MPOOIIEM.

4) PaboTa 10 MOCTOSIHHOMY COBEPIIEHCTBOBAHUIO - BCETJa €CTh BO3MOKHOCTh
JUIs yIy4UIeHUs Tpoliecca MEPEeBO3KH IMPOEKTHBIX I'Py30B. AHAIU3 U U3Y4YCHHE
PE3yJIbTaTOB 3aBEPIICHHBIX MIPOEKTOB, U PA3BUTUE MOTEHIHUAIBHBIX 00JIACTEH 1715
NOBBILIEHUS d()PPEKTUBHOCTH MOXKET IOMOYb OYyIyIIMM HPOEKTaM YJIy4IIUTb
NOKa3aTeN! U Pe3ysIbTaThl.

ITpoekTHble Tpy3bl TpeOYIOT MOBBIIIEHHOIO BHHMMaHHsA K JHOOOro pona
JEeTaIIM Ha BCEX JTallax OCYLIECTBIEHUA nepeBo3ku . llpenBaputenbHoe
IUTAHUPOBAHME SIBJSIETCS PELIAIONIMM HadajdbHBIM IIAroM, JeTallbHas MpopadoTKa
KOTOPOT'O BEJIET K YCIEIIHOMY OCYILIECTBICHHIO BCEH LIENHU MOCAEAYIOMINUX ITANOB
nepeBo3ku . [loaromy moamepkaHue HaajeKamero ypoBHs 3(pQGeKTuBHOCTU eIle
Ha JTarne IJIAHUPOBAaHUS OCOOCHHO BAXKHO JUISI BBIOJHEHUH CJOXHBIX 1O CBOEH
cnenu@uKe TPy30BBIX OMNEpaluil Takoro poja KOTOpble Kak pe3yibTaT OyayT
CONPOBOX/IATHCSI U OTCYTCTBUEM PHUCKA U CHIXKEHHEM 3aTpar.
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3akyIl0ueHue ¥ BHIBO/bI

bbun paccMOTpeHbI MOHATUSL «UH(PPACTPYKTYPHBIE MPOEKThDY U «IPOEKTHHIE
Ipy3b» a TaKXe BOMNPOCHI BHEAPEHHUS] MPAKTUKUA IJIAHUPOBAHUS TEPEBO3KU
IPOEKTHBIX T'Py30B. BblIM mOJIydeHbl KOHUENTYyallbHbIE pEeIleHUs Mo pa3paboTke
KOMILJIEKCAa PEKOMEHAAIM MpHU IUIAHWUPOBAHUU MEPEBO3KU IMPOEKTHBIX TPY30B H
BBIOOpE JIOTUCTUYECKON KOMITAHHH.
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Annomauusn. Badxxcnoti cocmasnsaowel sKo10eudeckoll 6e3onachocmu A61semcs npooaiema
9KOJI02UHECKOU Oe30NACHOCMU A8MOMPAHCNOPMA, OCMPOMA U 3HAYUMOCHb KOMOPOU eHce200HO
gospacmaem emecme ¢ pOCMOM KOAUHeCmea asmompancnopmuulx cpeocms. QOHako, Ha OAHHbIU
MOMEHm 3Mo camblii YOOOHbI, OOCMYNHbIL U B0CMPEOOBAHHbIL MPAHCHNOPM, YMO NPUBENO K
CO30aHUI0 U NONYAApU3AYUU OoJlee IKOI0SUYECKU De30NaACHO20 asmo, He YCmYynarnujeco no CeoUM
MAKMUKo-mexHu4yeckum xapaxkmepucmuxam aemomoounio ¢ JBC — snexkmpomobunio, Ho max au
9mMo Ha camom oene?

Kniouesvle cnosa: asmomoOUnbHblli  MPAHCHOPM,  9KONO2UHECKAs  Oe30nacHOCMb,
INEKMPOMOOUTD.

Beryniienue.

Bompocel, cBsi3aHHBIE C OXpaHOW OKpYXKaromied cpenbl U OepeKHBIM
OTHOIIIEHUEM K HCMOJIb30BAHUIO MPUPOAHBIX PECYPCOB, KAK HUKOTJA aKTyalbHbI
CETOJIHS U TIEpeCTaI OBITh MPOCTO «MOJHOM TEMOI» I MOAIEPKaHUs pa3roBopa.
OHu cTayim BOMPOCAMHM TOCYAApPCTBEHHOW TMOJHMTHKH, OT HMX TPaMOTHOTO H
YCHENIHOTO PEeUICHUsI HAlIPSIMYIO 3aBUCHUT Hallle BIKUBAHUE.

BwmecTe ¢ pocToM KOJIMYECTBa aBTOTPAHCIIOPTHBIX CPEACTB BO3PACTAET OCTPOTA
1 3HAYUMOCTh JKOJIOTHYECKOW OE€30MaCHOCTH aBTOTPAHCIOPTA, OT HMCIOJIb30BaHUS
KoToporo B cpeaHeM Ha 3,1 % KaxIpld roj yBEIWYUBACTCS O0BEM BPEAHBIX
BBIOpOCOB B atmMocepy. OH yke cocTaBisieT 6osiee 22 MIIH. T. 3a TOJI 3arPSI3HIIONTUX
BEIIIECTB PA3JIMYHOIO MPOUCXOKACHUS (OKCU U TUOKCHUJ YTiepojia, OKCUIbI a30Ta,
YIJIEBOJIOPO/IbI, COEAWHEHMS CBUHIIA, CEpPbl, TBEPAbIC YACTHUIIbI, aJbJICTUJIbI,
KaHIIEpOTeHHBIE BelecTBa) [ 1, 2, 3].

B npomecce okcrutyaTtaniuu  aBTOMOOWJIBHBIM — TPAHCIOPT ~ CTAHOBHUTCS
HCTOYHUKOM OHMHUCCHM B OKPYXAIONIYI0 CpEay CJIOKHOW CMECH TOKCHYHBIX
XUMUYECKUX COCJAMHEHHM, COCTaB KOTOPBIX 3aBUCUT OT THUMA JBUTATENs, BUIA
TOTUIMBA, YCIOBUW OKCIuTyaTanuu aBTomoOmis. I[lomagass B atmocdepy u
B3aMMOJICUCTBYS C JPYTHUMH 3arpsi3HUTENSIMUA BO3AyXa, OHM oOpasyioT emie Oosee
BpEJIHbIE COCUHEHUS], TYOUTEIHHO BIUSIONINE HA YKOCUCTEMY.

[lepenocrmas aBTOMOOMIIIMH Ha JOPOTax MbUIb U Ipsi3b coaepkut 0oznee 200
HAaMCHOBAaHMHA XMMHYECKUX BEIIECTB, MHOTHE M3 KOTOPBIX PATUOAKTHUBHBI. JTa
NbUTh OCeNaeT B JIETKMX M PACTBOPSETCS B KPOBU YEJIIOBEKA, HAKAIUIUBAsCh B
OpraHu3Me, BbI3BIBAET Pa3InuHbIC 3a00JI€BaHMs OPraHOB, aJUIEPrUI0, pak [4].

HeGe3omacHbIM 1711 4ejOBeKa SIBISETCS W IIIYMOBOE  BO3JCHCTBHUE

ISSN 2567-5273 64 Technical sciences



Modern engineering and innovative technologies Issue 4 / Vol. 2&

aBTOTPAHCIIOPTA: HYEJOBEK TEpsieT OoJblliee KOJWYECTBO DJHEPTrUU, Y HEro
MOBBIIIAETCS ~ arpeCCUBHOCTb, PAa3BUBACTCS TUNEPTOHUSA, YXYIAIIAETCA CIyX,
COKpAIIaeTCs MPOIOJIKUTEIHLHOCTD KU3HHU [2].

3a cuer yBENUYEHHUS TPAHCHOPTHOTO TOTOKA, KOJMYECTBA M MOIIHOCTH
ANEKTPOOOOPYIOBAHUS KAXJOTO OTACIbHO B3STOTO aBTOMOOWIS, BO3pacTaeT
YPOBEHb 3JEKTPOMArHUTHOrO 3arpsisHeHust [S5]. HaumOosee 4YyBCTBUTENBbHBI K
BO3JICCTBUIO DJICKTPOMArHUTHOTO M3Jy4YCHHUs] IIEHTpaJibHasi HEpPBHas CHUCTEMA,
MMMYHHAasi CUCTEMA, TJia3a, TOHA/Ibl (SHJOKPUHHBIE KEJe3bl MOJOBbIX OpraHoB). [Ipu
ATOM OMAaCHBIM SIBJISIETCSI HE CTOJIBKO CHJIA, CKOJIBKO JITTUTEIbHOCTD U3IyueHus [6].

[laryOHO Ha »dKOJIOTHIO 3eMIM BIHMSIET HE TOJBKO CaM aBTOMOOWMIIBHBIN
TPAHCTIOPT, HO U UHPPACTPYKTypa Ha €r0 COAECp>KaHHE M PAa3BUTHE: aBTOPEMOHTHBIE
MIPEANPUATHS, 3aIIPABOYHBIE CTAHIIUHU, 0a3bl TOPOKHON TEXHHUKH, ac(haTbTOOCTOHHBIC
3aBOJBI. ..

Ho Ha nanHbIil MOMEHT 0oJiee y1I00HOM, JTOCTYITHOM IO COOTHOIICHUIO «II€HA —
KauecTBO», 0oJjiee BOCTPEOOBAaHHOW BO BCEX cepax NeATeIbHOCTH ajJbTEPHATHBBI
aBTOMOOMJILHOMY TPAHCIOPTY y HAaC HeT.

OCHOBHOH TEKCT.

Bcé  BbIenepedncieHHOE MPUBEIO K HEOOXOJAMMOCTH CO3JaHUS HOBBIX
aBTOMOOMJIEH, KOTOpble B TEpPBYIO ouepeap OyayT 0OoJjiee HIKOJIOTUYECKH
0€30MacHbIMM, U C YYETOM BCE BO3paACTaIOINICH 1IEHh Ha aBTOMOOWJIBHOE TOIUIMBO,
MEHee 3aTpaTHBIMH. TakoW aJbTepHATUBOW aBTOMOOWIIIO, BO3MOXHO, CTaHET
AIEKTPOMOOMIIb — CPEJICTBO, MPUBOJAMMOE B JIBIKEHUE DJICKTPOABUTATEIIEM BMECTO
nBuratesnst BHyTpeHnHero cropanus (JIBC).

[Io oOmenpuHITOMYy MHEHHUIO MPEUMYIIECTBOM AJIEKTPOMOOWIS — Tepes
OOBIYHBIM SIBJISIETCS €TI0 JKOJIOTMYHOCTh, TaK Kak MpPH OKCIUTyaTalldd OH He
HCIIOJIB3YET TOPIOYME CMECH, a 3HAYUT M HET BPEAHBIX BBIXJIONOB B aTMocdepy, BO
MHOTO pa3 CHI)KEHA B3PbIBOOMACHOCTb. DHEPrusi, UCHOJIb3yeMas B AJIEKTPOMOOUIISX
HAa CErOJHAIIHUNA JIeHb OJHO3HAYHO JUIsl MOTpeOuTeNss JeunieBie OeH3WHa W
IU3EIbHOTO TOIUIMBA. AKKYMYJSITOPbl TaKUX TPAHCIOPTHBIX CPEJICTB MOTYT
3apsKaThCs BO BpeMsl JBMKEHUS CO CKJIOHA (PEKUM pPEKynepaluu) WIH OT
cosHeuHoro cBeta. [Ipocrota cOOpKkM W KOHCTPYKIMHM  OOECIEYUBAIOT
AIEKTPOMOOMIIIO HAJEKHOCTh M  JJIMTEIBHOCTh JKCIUTyaTallM, YBEJIWYHUBAECT
MEKCEPBUCHBIN MpoOer, 4To MNPUBOAUT K 3HAUYUTEIIBHOM SKOHOMHH JICHEXKHBIX
cpencts Bianenbiia. KombopTHOCTE CO3Ma€T M HU3KUI YpOBEHB IiryMa [7].

Ho st0 TOXE aBTOMOOMIL HE 0€3 HEMOCTATKOB, K KOTOPHIM MOXHO OTHECTH
TPYIHOCTH TPOU3BOJCTBA JEMIEBHIX W EMKHUX aKKyMYJISATOPOB (cedyac sl UX
CO3/IaHUSI HKCIIOJB3YIOT JIPAroll€HHbIE METaJUIbl) C JUIMTEIbHOW pa3psakou, He
coJiepKallluX BPEIHBIX BEIIECTB, YTO CO3MAET mpobiiemy ux yruiausaruu. Kpome
TOTO, TPOOJEeMON SBISIETCS W YMEHBIICHHE C TOHWKEHHEM TeMIIepaTyphl
OKpY’Karolel cpejibl Mpoodera 3IeKTPOMOOUIIS MEXIY OYEpPEAHBIMHU MOA3apsaKaMu
Oatapew [1], koraa 4acTh ee IHEPTUM PACXOAYyeTCs Ha 000TPEB aBTOCAJIOHA.

bonee akTyanbHON CTaHOBUTCS IpoOiemMa 3JEKTPOMArHUTHOTO M3JIYyYEHHS, YTO
00YCTIOBJIEHO YBEIMYEHUEM KOJMYECTBA W MOIIHOCTU dJeKTpoobopyaoBanus. K
BPEMEHHBIM HEJIOCTaTKaM MOHO 100aBUTH OTCYTCTBHUE  Pa3BUTOM
ANEKTPOTPAHCIIOPTHON ~ MHPPACTPYKTYphl  (CETH  3alpaBOYHBIX M CTaHIUU
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TEX0O0CITy>KUBaHUS U T.JI.).

Koraa roBopsT 00 SKOJOTMYECKOM «YUCTOTE» BIEKTPOMOOUIIS, MOYEMY-TO
YUUTBHIBAIOT TOJIBKO TO, CKOJBKO BPEIHBIX BELIECTB OH BbIOpachiBaeT B arMochepy
IpU SKCIUTyaTallMd, 3a0biBasi MpU ITOM O 3arpsA3HEHUsSIX, CBSI3aHHBIX CO BCEM
KU3HEHHBIM IMKJIOM TaKOTO TPAHCIOPTHOIO CpPEACTBAa OT MOMEHTa €ro
M3TOTOBJIEHUS A0 yTuiauzauuu. He oOpaiaroT BHUMaHMS M HAa Bpel, HAHOCUMBIN
MpPUPOJE MPHU MOJYYEHUU TOIUIMBA (AJIEKTPUUECTBA) AJIi HETO W TMPHU CO3JIaHUU U
o0CITy’KMBaHUU HEOOXOAUMON HHPPACTPYKTYPHI.

[Io nmaHHBIM exerogHuka MeXIyHapOIHOIO HHEPreTUYECKOro areHTCTBa
ANEKTPUYECTBO TMOJTYYalOT B OCHOBHOM NPH CXKWUTAHUU YyTrias (A0S B MHUPOBOU
anektporenepanuu - 40,6 %) u npupoanoro raza (21,4 %). ong rupo3HepreTuku
coctaBysier Bcero 16,2 %, ADC mpousBomsar 13,4 % snexrposnepruu, HEPTH B
OamaHce smekTporeHepanuu cocrtabisger 5,1 %, m Bcero 3,3 % npuxoauTcs Ha
BO300HOBIISIEMbIE MCTOYHUKH SHEPTUU — TMPUPOTHBIC MUCTOYHHWKHU TEIia, BKIIIOUast
reoTepMajbHbI€ BOJIbI, COJTHEYHYIO U BETPOBYIO HEPrUI0, OMOTOILIMBO U Mycop. T.
e. 67,1 % (BMecTe ¢ OMOTOIUIMBOM W MYCOPOM HEMHOTO OOJIbIIE) MOJy4aeMOro B
MUpE JIEKTPUUECTBA — 3TO PE3YJIbTAT CKUTAHUSI UCKOMAEMBIX YIJIEBOJOPOIOB.

ADC — Toxe He camblii SKOJOTUYHBIM U 3(PPEKTUBHBIA CIMOCOO MOIYUEHUS
AIIEKTPOIHEPTHUH, XOTSI OBl TOTOMY, YTO CJIMIIKOM BEIUK BPEIl, HAHOCHMBIN MPUPOIC
IIpU aBapHsiX, Ja U 3amachl ypaHa Mo MCCIEIOBAHUSAM YUYEHBIX HUCTOUIAIOTCS TOpasjio
ObicTpee 3amacoB HeTH W ra3a. BBICOKM TOKa3aTelud KanmUTAIbHBIX 3aTpaT Ha
ctpoutenbcTBO ADC, HAa KOHCEPBALMIO OTCIYKHBIIUX PEAKTOPOB, 3aXOPOHEHUE
AJIEPHBIX OTXO/OB.

JInus 19,5 % npor3BOAMMON 3JIEKTPOIHEPTUU MPUXOJIUTCS HA CPABHUTEIBHO
«UYUCTBIC» WCTOYHUKH, HO MIUPOKO pPEKIAMUPYEMbI€ BETPSHBICE U TMPUIMBHO-
OTJIMBHBIE CTaHIMKM 3(P(EKTUBHBI JAJIEKO HE BO BCEX YroJIkaX 3€MHOIO Imapa: He
B€3/I€ KPYIJIbIM TOJl AYIOT CHIIbHBIE BETPBI, KAK HE BE3/I€ CHJIbHO PA3HUTCS YPOBEHb
MOPCKOM BOJbI MPU MNPWIMBAX W OTIMBAaX. Jla M HE KaXJ0€ roCyAapCTBO MOMKET
ITO3BOJIMTH 3aTAILUINBATh OTPOMHBIE TEPPUTOPUH [ cTpouTenscTBa ['OC.

Bo3moxno, Bcé okynaercss BbeicokuM KIIJI, koTOpbIii y caMOro COBpEMEHHOTO
anekTpomobmist 95 %? Ho eciiu moacunrars KII/] Becei cucTeMbl: 3J€KTPOCTAHIIUS —
muaun snektpornepenaun (JISII) — akkymynsaropHas 6atapest — JJIEKTPOABUTATENb, TO
¢ yuerom KIIJI »snexrpocTtanuuu (mpubmmsutensHo 40 %), moTepp mnpu
tpancnoptupoBke o JIIII (10 %), npu 3apsnke akkymynstopa (5 — 10 %) on B
nyuiieMm cityvae - 43 %, a B xyameM — 38 %. Umenno takoi KIIJl y coBpeMeHHBIX
JU3ENbHBIX BUTATENeH, y OCH3MHOBBIX - HEMHOTO MEHBIIIE.

BbIXoIUT Ha KaxAbld KUJIOBATT MOIIHOCTH AJIEKTPOMOOMIIb (GKXKET» TaKOE ke
KOJIMYECTBO YCJIOBHBIX €AMHUI] YISl WUIM Ma3yTa, YTO U TPATUIMOHHBIA aBTOMOOWIIb
(c ABC), a ¢ yueToM TeIIoTBOPHOI ciocoOHOCTH yTJIs (B BA pa3a HUXKE, UEM Yy rasa,
U B YEThIpe — YeM y OCH3MHA U JU3EJIHHOTO TOIUIMBA) U TOTO OOJbIIIE.

3akJ104eHue U BLIBOJBI.

[looToMy Ha HaHHOM »J3Tame pa3BUTHUS, IEPECEB HA AIEKTPOMOOWIM, MBI
HKOJIOTHIO HE YJIYYIIHM: HE CIAcéM 3eMJII0 OT 3arpsi3HEHUs YIJIEKHCIIBIM Ta30M H
YCHJICHUS TApHUKOBOTO 3(peKTa, He OCTAHOBUM TasiHUE JIEAHUKOB, HE CIIACEM YacTh
MaTE€pPUKOB OT 3aTOIUICHHUS. .., HO JBIIIATh B TOPOJAX CTAHET JIETYE.
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JIy1st TOrO 94TOOBI AJIEKTPOMOOUIH CTAJ MO-HACTOSIIIEMY SKOJOTUYECKH YHUCTHIM
TPAHCIIOPTHBIM CPEACTBOM HEOOXOAMMO, UYTOOBI PKOJIOTMUECKH YHUCTHIM ObLI BEChH
KU3HEHHBIN IMKJ TAKOr0 TPAHCIOPTHOTO CPEACTBAa OT MOMEHTA €ro M3rOTOBJICHUS
710 YTHIIM3AIUH. . .
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Abstract. An important component of environmental safety is the problem of environmental
safety of vehicles, the severity and importance of which increases year by year with the growth of
the number of vehicles. However, at the moment it is the most convenient, affordable and in demand
transport. This led to the creation and promotion of a more environmentally friendly car, not
inferior in its tactical and technical characteristics to a car with an ICE - electric vehicle, but is it
really so?
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FUNCTIONING
MOJIEJIMPOBAHUE Y OLIEHKA KOHKYPEHTHBIX IPEUMYIIIECTB MOPCKOM
ATEHCKOM KOMITAHMUHU B PBIHOYHBIX YCJIOBUSIX EE ®YHKIIMOHUPOBAHUSA
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c.t.s., prof. / k.m.u., npog, x.0.n.
National University “Odessa Maritime Academy”’, Odessa, Didrikhsona Str., 8, 65029
Hayuonanvnoui ynusepcumem « Odeccras mopckasn axademusiy, Odecca, yn. JJjuopuxcoua, 8, 65029

Annomayua. Paboma noceswena pazpabomke ONMUMANLHBIX Ccmpameuli No6eoeHUs
MOPCKOU A2eHMCKOU KOMNAHUU HA DblHKe mpancnopmusix ycaye. Ilpedocmasnenue yciye no
ACEHMUPOBAHUIO MOPCKUX MPAHCHOPMHBIX CPEOCmE PACCMAMpUaemcs 6 pamKax CepeucHoll
apeamuyeckoll cucmemspl 80 83aumooelicmsauu ee ¢ eHewHell cpeooil. Ilokazano, umo Oeilicmeue
00beKMUBHLIX ~ (pakmopoe  HewiHell  cpedbl  XApPaKmepusyemcs  HeOnpeoeieHHOCmblo U
conposodcoaemcsi KOHQIUKmMom unmepecos cmopoH. Ha ocrnosanuu npogedennozo uccieoosanus
ona gopmanuzayuu u pewieHuss npoodIemMbl A8MOPOM NPeONOHCEHA MeopUsi MAMPUYHLIX Uep C
UCNOIL308AHUEM ANNAPAMA TUHEIHO20 NPOSPAMMUPOBAHUSL.

Kniouesvie cnoga: IkoHomuko-mamemamuieckoe MoOeIupo8arue, CepeUCHAs 3p2amuyecKkas
cucmema, a2eHmcKas KOMNAHUs, CYOOXOOHAsl KOMNAHUS, KOHGQIUKM UHMepecos, ONnmuMaibHdsl
cmpamezusi, MAmpuyHvle uepol,

Beryniienue.

B nHacTosiiiee Bpems Cy10X0/iHasi MHIYCTPUsI UCIIBITHIBAET IITyOOKHE MEPEMEHBI.
K HuM oTHOcsATca: rioOanu3anusi  pblHKA, O0OCTpEeHHE  KOHKYPEHIIUH,
TpaHchopmalsi MUPOBOTO XO3AWCTBOBAHMS, KOTOpPbIE OOHApYX WM yCTapeBaHHUE
NPEKHUX  OPUEHTHUPOB, HEMOATOTOBJICHHOCTh  OOJBIIMHCTBA KOMIAHUH |
MPEAIPUATAN K MEHSAIOLIEMYCS OKPYKEHHUIO, OTCYTCTBHE YETKOM HJEeU. bhICTphie U
HEOOBIYHBIE  W3MEHEHHS  PACIEHUBAIOTCS  OOJIBIIMHCTBOM  CHEIUAIKHCTOB
HEeTJIaHUpYeMbIMU U (popc-MakopHbIMU. Hapsimy ¢ 3TuM, HaOIOJaeTCs M PEe3Koe
YCWICHHE KOHKYPEHIIMM, B TOM YHCIIE U B MOPCKOM OW3HEcCe, KOTopas paHee
CIEPKUBAJIACh 3aKOHOIATETLHBIMU PAMKaMHU.

C wnenbto obOecrieueHusi dOPEKTUBHOTO (PYHKIIMOHUPOBAHHS TPAHCIIOPTHOTO
MEXaHHM3Ma B YCJIOBHUSAX pPhIHKA TpeOyeTcsl aJeKBaTHOE YKOHOMHKO-MAaTeMaTHYECKOe
MOJICTUPOBAaHUE €€  3aKOHOMEPHOCTEM,  BBIPAXEHHBIX B  KOHKYpPCHIIUH,
SKBUBAJICHTHOM OOMEHE, paBHOMPABHOM MAPTHEPCTBE U B3aMMHOM BBITO/IC.

N3ydeHne KoMMEpYEeCKOW MESITEIBbHOCTH [0 OpraHu3alud U YHpaBICHUIO
MpOIECCaMB MOPCKHUX MEPEBO30K B YCJIOBUSX BO3JICHCTBUSI HA HEE BHEIIHEHW Cpeibl
SBJISIETCS JOCTAaTOYHO aKTyaJdbHbIM. Ba)XKHOCTH A3TOTO BOMpOCa MOATBEPKAACTCS
TaKke OOJIBIITNM KOJIMYECTBOM paboT, IMOCBSIIIEHHBIX €ro uccieaopanuto [1, 2, 3, 4].
OpnHako, BHEHIHSIA Cpela, BO MHOIOM OIpEIeNsitonas AESTEIbHOCTh CEPBUCHOM
spratudeckoi cuctembl (CIC) obecrnieueHUss MPOU3ZBOACTBEHHOM JESTEILHOCTH
MOPCKHX TPAHCHOPTHBIX CPEJICTB, HE JOCTATOYHO YETKO CTPYKTYPUPOBAHA, paHEe HE
ObUIM  YCTAaHOBJIEHBI €€ DJJIEMEHThI, WX B3aUMOCBS3M U B3aUMOJCHUCTBHUE.
BoJbIIMHCTBO TIPEAJIOKEHHBIX PEKOMEHAAIMN OTpakaloT CYIECTBOBABIIIYIO paHEe
OOIIyI0 CHUCTEMY XO3SMCTBOBAaHUS M €AMHYI0 COOCTBEHHOCTh Ha CpEICTBa
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IIPOM3BOJCTBA. B Cuily M3MEHUMBIIENWCS 3KOHOMWYECKOW CUTYyallMH OTU PELICHUS
NPAKTUYECKN HE MPUMEHUMBI B COBPEMEHHBIX YCIOBUSX.

OCHOBHOM TEKCT.

LlenTpanbHbIM Cpeil BHEIIHUX (DAKTOPOB SIBIISIETCS HEYCTOMYMBOE COCTOSTHUE
PBIHKA TPAHCIIOPTHBIX YCIYT. JTO, MPEKIE BCETO, MOCTOSHHO U3MEHSIOMIUICS CIIPOC
Ha MOPCKHE IEPEBO3KH, KOTOPBIM, B CBOK OYEPEAb, 3aBUCHT OT KOHBIOHKTYPBI
TOBAPHBIX PHIHKOB. IMEHHO MpEIOKEHUE U CIIPOC Ha TOBAPBI, KOTOPHIE 3aBUCST OT
00BEMOB MX TMPOMU3BOJACTBA M MOTPEOHOCTH B HHUX, BO MHOTOM OINPEICISAIOT
(GYHKIIMOHUPOBAaHME KAaK CaMHX TOBApHBIX PBIHKOB, TaK M pbIHKA CEPBUCHBIX
TPAHCIOPTHBIX YCIYT.

Ocoboe MecTo 3aHMMAlOT Takke (PaKTOPbl, KOTOPBIE OMPENEISIOTCS
(GYHKIIMOHUPOBAHUEM pPBIHKa MOPCKOTO TOHHa)Ka. JTO, B YAaCTHOCTH, — U3MEHEHHE
COOTHOILIEHHSI CHOPOCa W TMPEIJIOKEHHUS CYIOB, W, CIEAOBATENbHO, HW3MECHEHHUE
CTOMMOCTH YCIyTI areéHTCKMX KOMIAHWW. 3HAYWUTENIbHOE BIWAHUE HA UX
NEeSATEIbHOCTh OKa3bIBAIOT (DAKTOPHI KOHKYPEHTHOI'O MNpOUCXOxkaeHus. Ha pbiHke
TPAHCIIOPTHBIX YCIYT 3TO MPUBOJUT K CUTYaIUsIM KOH(IJIMKTA U HEOMPEAETECHHOCTH.

JloJis pbIHKA, IPUHAAJIE)KAIAs KOMIIAHUH, TIO3BOJISIET OLEHUTh NEPCIIEKTUBHbIE
00beMBbl pabOThl (BEJIMYMHBI NEPCHEKTUBHBIX CYJIOMOTOKOB), a KOHKYpPEHTHBIE
MO3UIMN KOMIIAHUU XapaKTepU3YIOT MX CTaOWUJIBHOCTh M YCTOMYMBOCTh. OJIHAKO U
PBIHOYHAS J10JIsI KOMIIAHWH, U €€ KOHKYPEHTHBIE MO3ULUU MTOCTOSIHHO MU3MEHSIOTCH,
BHOCSI CBOIO JIOIIOJIHUTEJIBbHYIO HEOIIPEAEICHHOCTD B IIPUHATHE PEILICHUMN.

B cucreme «COC-BHemHss cpena» BHEWIHAA cpeda HOCUT OOBEKTUBHBIA U
CyOBEKTUBHBIN XapaKTep MO OTHOIICHUIO K areHTckoi kommanuu (AK) [8, 9, 10].

O60bexTuBHOE (He 3aBucsmiee oT AK U He 1eneHanmpaBiIeHHOE MPOTUB HeEE)
BO3JCHCTBUE BHEUIHEW CpEIbl OINPENEISIETCS, ¢ OJHOW CTOPOHBI, KOHBIOHKTYPOU
TOBAapHBIX PBIHKOB, a, CIEJOBATEIbHO, M BEIMYMHAMM  IPEANOIAraeMbIX
Ipy30MOTOKOB, C JPYroM — BIUSHUEM KOHBIOHKTYPBHI (PPAaXTOBBIX PBHIHKOB, T.€.
COPOCOM UM TpeasiokeHueMm cynoB. IIpu 3ToM nelicTBue OOBEKTUBHBIX (PAKTOPOB
BHEILIHEW Cpe/ibl XapaKTepU3yeTCs HEONPEIEeIEHHOCThIO (T.K. allpuOpHU OTCYTCTBYIOT
YETKHE JIAHHBIE O CTPYKType CyA0onoTOKOB). CyObEeKTHBHOE BO3ACHCTBHE BHEITHEH
Cpelibl CBSI3aHO C aKTUBHBIMHU (110 OTHOIIEHHIO K AK) ydacTHHMKaMu BHEIIHEW Cpelibl,
KOTOPBIMHU SIBJISIFOTCS.  KOMIIAaHUM-KOHKYPEHTBI (IpYrve areHTbl), U HPEeANpUATHS
TpaHCmopTa, ¢ KoTopeiMu B3aumojerlctByer AK. WX BiuusiHue onpenensiercs
IIPOTUBOIIOJIOKHOCTBIO WHTEPECOB areHra " KOMITAaHU-KOHKYPEHTOB
(cTpemsIMMHCS YBEIUUUTH CBOIO JIOJIO HA PHIHKE) U HECOBIMAJECHUEM (PMHAHCOBBIX
WHTEPECOB C MHTEPECAMHU MPEATIPUATHI TPAHCIIOPTA.

OTCyTCTBHE TOYHBIX CBEJEHUIN O CTPYKTYPE TOHHAKEIIOTOKOB U CYLIECTBEHHBIX
BO3MOKHOCTEHN BIIMSHMS Ha IIPOLECCHI, MPOUCXOASAIINE HA TOBAPHOM PBIHKE, CTABST
AK nepen He0OXOIMMOCTBIO MPUHATHS PEUIEHUN O MPUBJICYEHUH K OOCITYKUBAHUIO
CyIOB B YCIOBHUSAX HEONpPENENeHHOCTH. JlIsi Takoro poja 3agad BO3MOXKHO
WCIIOJB30BaHNE PsAa KPUTEPUEB, OPUEHTUPOBAHHBIX HA IIOJYYEHHE HEKOTOPOrO
pe3yibTara: MaKCUMaJIbHOTO BBIUTPHINIA (MAaKCUMHUHHBIN KpuTepuih Banbna),
MUHHUMAJIBHOTO pUCKa (MUHUMAaKCHbIA Kputepuid CrBUKA), KPUTEPUA ONTHMU3MA-
neccumusMma ['ypsuma [5, 6].
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Takum oOpa3om, Mmpu MEPCIEKTUBHOM MOJXOJ€ areHT BBIHYXAEH paboTaTh C
CYJOXO/IHBIMM KOMIIAHMSIMHM, OPUEHTUPYACh JIMILIb HA IPOTHO3HBIE JaHHbIE [/].
Hannune Ha pplHKE KOMIIAaHMM-KOHKYPEHTOB, TAKXKE IPEIIIAraloIuX ONpPEICICHHbIE
YCIIOBUSL CYAOBIAJEbIly, NMPUAACT CUTyallud XapakTep KOH(IMKTA U TO3BOJSET
paccMaTpuBaTh €€ KAaK AHTarOHUCTUYECKYH0 WUIpy. JleHcTByromuMHM CTOpOHaAMU

. a—kK
tako urpel C apisgtoTcss AK M KOMITaHUA-KOHKYPEHT, CTpaTerud KOTOPBIX

a K o
K u K n 3AKIIIOYAKOTCA B MPCAJIOKCHUHU YCIIOBHH 11O arCHTUPOBAHUIO CYIOB.
n

IIpumenenne AK # KOMIAHMAMU-KOHKYPEHTaMHU OIIPEICIICHHBIX YCIOBUHI
goropopa Kak (opM IpUBICYEHUS CYAOB JJsi OCBOCHMSI IIEPCIIEKTUBHBIX
TOHHAXXEMOTOKOB, BO MHOIOM OIpEAENsIeTCss M JEHUCTBUSAMHM MPEIIPHUATHI
TpaHCIOpTa — CyJOBIaIeIblIaMH, Kak cyObekTaMu pbiHKa. CyqoBlajenel B JaHHOM
cllydae TakKe BBICTYIAeT CBOET0 pojia «apOUTpOM», BEIOHpasi U3 BCEX MPEIIOKEHUN
HauOoJIee BBITOJIHBIE JIs1 C€0s1 U TEM CaMbIM OIpPEAEsisi UCXObl UTPHI — KOJIUYECTBO
CYNIOB S, MEPEeNaBaEMBIX ISl aTEHTCKOrO 00CTy)KUBAHHUS KaXIOMY M3 HTPOKOB.

MartemaTrueckast MOJIENb TAKOTO KOH(IMKTAa MOKET OBITh ONKCAaHA CUCTEMO:

re ={ ¢*%, Kna, K" S} 1)

BoipaboTtanHas TakuM 00pa3oM cTpaTeruss BO B3aUMOOTHOIICHHUSX C
KOHKYPEHTAaMU Ha pPBIHKE AareHTCKUX YCIyT CIY>KUT OCHOBOM (OpMHpPOBaHUSA
ctpareruii AK, cBA3aHHBIX ¢ IpHUBIeUEeHHEM K padoTte cynoxoaubix komnanuil (CK).

Nutepecst AK uw CK Takke NOpOTUBOMOJIONKHBI M  XapaKTEPHU3YIOTCS
KOH(DJIMKTOM M HEOIPEACIICHHOCThI0, KaK B PAaCCMOTPEHHOM BbImIe ciydae. [lpu
ATOM KaXK/asi U3 CTOPOH CTPEMUTHLCS YJIYUIIUTH CBOM (DMHAHCOBBIE PE3YyJbTAThI 3a
CYeT Jpyrou u 3aMKCUPOBATH 3TO B COOTBETCTBYIOIIEM OoTOBOpE. Takoit KOHMIUKT
OIMMCBIBACTCS aHAJIOTUUYHOM cucTeMOu I,

Takum 006pa3om, onucaHHoE BhIlIe UTpoBoe B3anumoericTerue COC ¢ r3eMeHTaMu
BHEIIIHEN Cpelibl MOXKET ObITh (hOPMaATM30BAHO HA OCHOBE TEOPUU MATPUUYHBIX UTP
[11, 12, 13]. Hcnons3oBaHHWE COOTBETCTBYIOIIETO MaTEMAaTHYECKOIO arapara
MO3BOJISIET ONPEIETUTh ONTUMANIbHBIE cTpaTteruu noseaeHuss AK Ha pbiHKe.

Kaxnmas w3 cTopoH KOH(IMKTa, HAcTamBas i BBITOJHOW s ceOs
(hopMyIHUPOBKE MTEPEMEHHBIX YCIOBHH, JODKHA OBITh TOTOBA K CTPEMIICHUSM JPYTOM
CTOPOHBI HACTAWBATh HA U3MEHEHUU CTaBKHU.

YTOproBelBaHUE YCIIOBUU JIOTOBOPA, MPEALIECTBYIOLIEE 3aKIIOUCHUIO CIICIIKH,
MOXHO paccMaTpuBaTh KAaK NAapHYK AHTAarOHUCTUYECKYIO HUrpy. JleHCTByrOIMMU
cropoHaMH Takou Urpbl ABISIIOTCS AK—koHkypeHT CK. WX cTtparerusiMu sBisFOTCS
pa3JIMuHbIC BapUAHThI MPEIJIOKEHUN MO BETMYMHAM U (OPMYJIHUPOBKAM MTEPEMEHHBIX
YCJIOBUM, a MCXOJaMU UTPbl SIBISETCS HM3MEHEHUS BEJIWYHWH areHTCKOM CTaBKU
Bo3HarpaxjaeHusi. KOHQIMKT CTOPOH B HU3JIOKEHHOM TMOCTaHOBKE 3ajlauu
3aKJIF0YAETCSl B TOM, UTO, YTOPTOBBIBAs OINpE/EJICHHbIEC YCIOBUS, Kaxaasi U3 CTOPOH
UMEeT IeJbI0 ONTUMHU3MPOBATh KpuTepuil 3¢dekTuBHOCTH. B cimydae, korma
nercTByromuMu ctopoHamu urpsl aBisitorest AK — koukypent CK, u ux crpareruu
UJICHTUYHBI, PEIICHUE aHTATOHUCTUYECKON UTPBI B YUCTHIX CTPATETHSX MOXKET OBIThH
MIOJIYYEHO COTJIACHO alrOpUTMYy, nipejioxkenHomy X. Taxoro [14].
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B o6mewm ciygae, u B Tom umcie, korga umeet mecto urpa AK-CK,  areHnr,
NPUJIEPKUBASICh  ONIPEACIICHHOW  CTpaTeruu ](f’ (i=1,2,.,m), crpemurcs
YBEJIMYUTh CBOM BBIMTPHIII — HaA0aBKy K Oa3HMCHOM CTaBKE AareHTCKOTO

Bo3HarpaxjeHus. (COOTBETCTBEHHO, BBIOMpas CTPATErHIO K(i(j =1,2,...,n),

CYJIOBJIaJIeJIel] CTPEMHTCSI YMEHBIIUTh YPOBEHb CBOWX TPAHCIOPTHBIX H3ACPIKEK
MONBITKAMH BBITOProBaTh KaK MOYKHO MEHBIITYIO BETUYNHY CTaBKHU.
Martpuiia BBIMTPBIIICH CTOPOH MOXKET OBITh MPE/ICTABICHA B CIEAYIOIIEM BHJIC:

fir T2 f1j f1n
AF=Hfin= it T2 o B o fin
fmt fm2 = fmj ~ fmn

Taxum o6pazom, okugaeMbIi HUDKHUN BBIMTPBILI areHTa COCTaBUT:

max min fij’ (2)
I J
a BEpXHMI IIPOUIPHILI CYIOBIAAEIbLIA:
min max fij 3
i

CoryiacHO TeopyuH MATPUYHBIX UTP, NPUBEACHHBIE BhIpaxeHus (2) u (3) paBHbI
npyr apyry u nene urpst H :
max min fij = min max fij = H (4)
| J joo
CooTHOLIEHUST ~ MEXIy  ONTHMAaJbHBIMU  CTpPATETUsSMU  CYAOBJAJEIbLA,
rpy30BIajeiblia U EHOW UTPBI OyIYT CIACAYIOUUMHU:

Y Ki=1 ©
i=1
K >0, (6)
(i=1,2,.,m);
i fi - Ki2H (7)
- (i=12,.,n)
Zn:chzl; (8)
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Y f
j=1

K| >0,

(j=12,.,n);
C

(i=1.2,.,m).

(9)

(10)

JUist pelienrs 3aa4y ¥ NOJIy4eHHs] MaTEMaTUYECKUX MOJENEH Cy10BIaIebLa
U Tpy30Biajenblia-hpaxToBaTesis pa3fesiuM MpHUBeACHHbIE BbipakeHus (5—10) Ha

LIEHY UTPBI:

11)

(12)

(13)

(14)

(15)

C yuerom (11-15) urpa cBoauTCs K pEIIECHUIO CIAEAYIOIIMX 3a7ad JUHEHHOro

MPOTPaMMUPOBAHUA:
Marematuueckag moaenb AK:

n
> K — max; (16)
j=1
n -
j=1
(i=1.2,.,m);
(j=1,2,.,n).
Marematuueckas MOJCIJIb CyaOBJIaacibla:
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3 K! — min; (19)
> f K1 (20)
i=1

(j=1.2,.,n);
pj 20, (21)
(i=12,.,m);

B cBs3M ¢ TeMm, 4YTO TpUBEIACHHBIC 3a7a4d SABJISIOTCS JIBOHCTBEHHO-
COIPSDKCHHBIMH, JOCTAaTOYHBIM OyJIeT ONPENSIUTh pelIeHHe JUIS OJHOTO U3
YYaCTHUKOB, T.€. pemuTh 3aaauu (16—18) wm (19-21).

OnTuMalIbHBIC CTPATETUH areHTa ONPEACIIIOTCS 1o hopmyrie:

1 1 1 1
H H 1 H H m)
1 1

H

c C c
p *P .t p

OnTuMalnbHble CTpaTeTUU CYJOBIAJENblIa MOTYT OBITh OmMpeneneHsl mo N+ 1
CTPOKHU TaOJUIIbl CUMIUIEKC-MeToAa [laHura.

Takum oOpazom, B pe3yibTaTe NPUMEHEHHS TMPEAJIOKEHHOTO TMOAX0Ja U
MaTEeMaTHYECKOro amnmapara MOTYT ObITh YCTAHOBJIEHbI H3MEHEHHUS K O0a3uCHOM
CTaBKE AareHTCKOrO0 BO3HArpaxiaeHus (CKUAKA WM Hag0aBKU K HEW) Tmpu
onpeaeneHHbIX (OPMYITUPOBKaX MEPEMEHHBIX YCIOBHM I0TOBOPOB.

3akir0ueHue U BbIBOJBI.

1. V3yueHne KOMMEpPYECKOW NEATEIHHOCTH IO OPraHu3allid M YIPaBICHUIO
MpoleccaMi MOPCKUX TIEPEBO30K B YCIOBHSIX BO3JCHCTBUS HA HEe BHEIIHEU CpEIbI
SBIISICTCS JOCTATOYHO aKTyaJIbHBIM.

2. JeiictBue 0OBEKTHBHBIX (akTopoB B cucreme «COC-BHeWHsAA cpenay»
XapakTepu3yeTrcsi KOH(MDIUKTOM ¢ HEOMPEJACICHHOCTHIO BEPOSITHOCTH, KOTOPBIX
HEW3BECTHBI WIN JIa)K€ HE MUMEIOT CMbIC/Aa. Takoro poja CUTyallMd ONHKCHIBAIOTCS U
peliaioTcs Ha 6a3e TEOPUH UTP.

3. Urposoe B3aumogeiictBue COC ¢ aneMeHTaMu BHEITHEH Cpebl MOKET OBITh
(dbopmManr30BaHO HA OCHOBE TEOPUH MATPUUHBIX UTD.

4. Vcnonb3oBaHWE PACCMOTPEHHOTO MATEMAaTHYECKOIO armapaTra IO3BOJISIET
OTIpENIENTh ONITUMAJIbHEIE cTpaTeruu noeneHnst AK Ha ppIHKE TPAHCITOPTHBIX YCIIYT.

rne H =
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Abstract. The shipping industry experiences serious changes. The approaches practicing
earlier in market conditions are not acceptable for decrease in a number of negative effects.
Adequate economic-mathematical modelling of patterns of functioning of the service ergatic system
(SES) of ensuring productive activity of sea vehicles was required.

Unstable market situation of transport services leads to situations of the conflict and
uncertainty. At the same time competitive positions of the companies constantly change. In the
“SES—External Environment” system external environment has objective and subjective character
in relation to the agency company (AC). Objective influence of external environment is formed with
a state of the goods and freight markets. Subjective influence of external environment is connected
with activity of AC—competitors and the shipping companies (SC).

Decision making in the presence of only forecast data and availability in the market of
AC—competitors gives to a situation nature of the conflict and allows to consider it as antagonistic
game between AC company and the AC—competitors. At the same time the shipowner selects the
most profitable from all offers. Interests of AC and SC are also opposite and are characterized by
the conflict and uncertainty.

In work interaction of SES with elements of external environment and optimum strategies of
behavior of AC is offered to be formalized on the basis of the theory of matrix games. Strategies of
AC and SC are different versions of offers on values and formulations of variable conditions, and
the results of game are changes of values of an rate of agency fee. In a case when strategies are
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identical, the solution of antagonistic game in net strategies can be received according to the
algorithm offered by H. Taha. Generally, and including, when game AC-SC takes place, the agent
aims to increase the prize — the rise in a basic rate of an agency fee. Respectively, selecting
strategy, SC aims to reduce the level of the transportation costs with attempts to manage to get as it
is possible the smaller value of a rate. The matrix of prizes of the parties within a ratio between
optimal strategies of the shipowner, freight owner and at the price of game and the mathematical
models of AC and the shipowner developed on its base are given. It is shown that game is reduced
to a solution of problems of linear programming. Taking into account that they are dual integrated,
it is enough to pass a decision for one of participants. Formulas for determination of optimal
strategies of the agent and the shipowner are given.

The used mathematical apparatus allows to define optimal strategies of behavior of AC in the
market of transport services.

Key words: Economic-mathematical modelling, service ergatic system, agency company,
shipping company, conflict of interests, optimal strategy, matrix games.
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Aunomayusn. C yxyowieHueM 3KOJI02UYECKOU OOCMAHOBKU 6CE Ooee  aKMyanbHOU
CMaHoBUmMcs  uoes CO30aHUsi  «YUCMO20»  ABMOMOOUA, KOMOpulll  coeraem  00Wecmso
He3a8UCUMbBIM O 3A2PAZHAIOUE20 OKPYHCAIOW)I0 cpedy UCKONAeM020 MONIUBAd, 3aNdcbl KOMOpo2o
02PAHUYEHbL U NO OYEHKAM 3KChepmog 0y0ym ucmoujeHvl npubiu3umenbHo depe3 uecmvoecsm
nem. Takum mpancnopmueim cpeocmeom MoXHcem CMamo NeKMPOMOOUNL C INEKMPOXUMUYECKUM
2eHepamopoM, YCmMpOUCmeo Komopozo boiee nooOpoOHO paccMOMPeHO HA npumepe asmomoounell
Toyota Mirai u Honda Clarity Fuel Cell.

Knrwouesvie cnosa: asmomobunvhviil mpancnopm, asmomooub ¢ monIueHbIMU dIeMEeHMAMU,
6000pooublil aemomoouns, Toyota Mirai, Honda Clarity Fuel Cell, sxonoeuueckas 6e3onacHocme.

Beryniienue.

[lo Mepe yxyalleHHs DKOJOTMYECKOM  OOCTAaHOBKM M€  CO3JaHUS
«JIPY’KECTBEHHOTO» K OKPYKAIOIIEH Cpelie CPEACTBA NEPEABUKEHHS CTAHOBUTCS BCE
0ojiee aKkTyaJlbHOM, BEIb COIJVIACHO MOCIEAHUM uccienoBanusM 70 % BpeaHbIX
BBIOPOCOB B aTMoc(epy MPUXOIUTCS Ha aBTOMOOWIIBHBIA TpaHCHoOpT. Bo MHOrmx
pPa3BUTHIX CTpaHaX Ha TOCYJAapCTBEHHOM YPOBHE pa3pabOTaHbl MPOrPaMMBbI IO
OTKa3zy OT MPOM3BOACTBA M 3KCIuryaTanuu aBromobuied ¢ JIBC u 3ameHoi ux Ha
aBTo Ha o3nektporare. C OIHOHM CTOPOHBI 3TO MOAAECPKUBAECTCS CUCTEMOM
«CYNEPKPEAUTOBAHUA) I MPOU3BOAUTENICH, CHUKEHUS TaMOXEHHBIX IMOIUIMH Ha
BBO3, YACTUYHBIM BO3MEILIEHUEM CTOMMOCTH U TapaHTHeW OecIIaTHOM 3apsiKu IS
MOKynaTesel 3eKTpoMoOuIeH, a ¢ Ipyroi — yxxectoueHneM HOpM Ha Beixjon CO; u
yBeJIMUEHHEM IITPadoB 32 UX NPEBHILICHUE.

Ho, 4ToOBbl cCTaTh DJKOJOTMYECKHM YHCTHIM TPAHCHOPTHBIM  CPEICTBOM,
ANEKTPOMOOMIIbL HEOOXOAMMO, KaK MHUHUMYM 3apsSIUTh OT 3KOJIOTMYECKH YHUCTOTrO
BO300OHOBIJISIEMOTO HCTOYHHMKA BSHEPrHUM. A 1018 MOJIy4aeMoOil TakuM 00pa3om
ANIEKTPOSHEPIUHM U TOCTyMHarouas Ha 3alpaBOYHbIE CTAHIMU CETO/AHS, COCTABIISIET
Bcero 3,3 % obmero oonéma.

OCHOBHOM TEKCT.

Pemute nmanHyto mpoOieMy MOXKHO 3a CUET pa3MenieHus «Ha OopTy»
AJIEKTPOMOOWIJISI HE TOJIBKO YCTPOWCTBA XpaHEHUS DJIEKTPUUYECKOW HHEPruu
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(akkymynaTOpHOM Oataped), HO M €€ TMOJYyYEeHHS C TOMOIIBI BOJIOPOJHBIX
TOIUITMBHBIX 3JIEMEHTOB, 00€CIEUMBAIOLIUX CO3JaHUE MOCTOSHHOTO 3JEKTPUYECKOrO
TOKa JUIsl TUTAHUS DJEKTPOABUTATElN, TPUOOPOB CHUCTEMBbI OCBEUIECHUS M JAPYTUX
AIEKTPOCUCTEM.

Oty uaero ocymectsuin Toyota Motor Corp u Honda Motor Co, 3amycTuB
IPOU3BOACTBO cepuiiHbIX aBTomoOmieii Toyota Mirai u Honda Clarity,
AJIEKTPOJBUTATENN KOTOPBIX pabOTAIOT 3a CUET SHEPruu OJIOKA U3 MOCIIEeI0BATENBHO
COCMHEHHBIX  SYE€EK —  BOJOPOIAHO-KUCIOPOJHBIX  TOIUIMBHBIX  3JIEMEHTOB
(MEKTPOXUMHUYECKOTO TeHepaTopa).

CymectByer 1I€CTh  BUJIOB  TOIUIMBHBIX  3JEMEHTOB,  OTJIWYAIOIINXCS
MaTepUalioM »HJIEKTPOJOB U 3JEKTPOJMUTOB, TEMIEPATypHbIM JUANa30HOM, HO
MPUOPUTETHBIM B  00JIACTH  JIETKOBOTO  TPAHCIOpPTa CTAJI0  HCIOJh30BAHHE
HU3KOTEMIEPATYPHBIX  TOIUIMBHBIX  3JIEMEHTOB C  MOJUMEPHO-3JIEKTPOJIUTHOM
memOpanoit (PROTON EXCHANGE MEMBRANE FUEL CELL - PEMFC).

TomnmuBubel 3nemenT PEMFC coctouT M3 TOHKOW MOJUMEPHOM MeMOpaHbI,
pazzensionel aHoA M KaToJA: YroJibHbIE IUIACTUHBI — MAaTpPHIlbl, HA TMOBEPXHOCTb
KOTOPBIX HAHECEH CJIOM KaTajau3aTropa yalle BCEero M3 IUIaTHHBI WJIM TUIATMHOBOIO
criaBa. Takasi cOOpKa HOCUT Ha3BaHHE MeMOpaHHO-dJIeKTpoaHoro 61oka (MEA). K
aHony moaa€rcs BOAOPOJ, a K Karomy - Kuciopoj (u3 Bo3ayxa). Ilon nelictBuem
KaTaqu3aropa Ha aHoAE€ MOJIeKyJla BOJOpoAa pas3desisercss Ha MPOTOHHI,
MPOHMKAIONIE dYepe3 MeMOpaHy K KaToay, W DJCKTPOHBI, MOCTYHAIONUe BO
BHEIIHIOW LIeTh AeKkTpoaBuratens. Ha karoae kaTHOHBI BOJOPOJa COEIUHSIIOTCS C
MOJIEKYJIaMH KHCJIOPO/Ia M3 BO3IyXa U CBOOOHBIMU AJIEKTPOHAMH, 00pa3ysi BOASHOM
nap [1].

MeMOpaHHO-3IeKTPOIHbIE OJIOKM COCAMHSIOTCS B 0Oarapeio C IMOMOIIBIO
ounonspaeix TuiactTuH (BII), koTophle oOecmeunBarOT pa3AelibHOE CHAOXKECHHE
KaXJ0ro OJI0OKa BOJAOPOJIOM M BO3AYXOM, MPEAOTBpallas UX CMEIIMBAHHE, OTBOJ
OPOAYKTOB peakuuu M ChEM BbIpabaTbiBaeMoro Toka. g moaaep:kaHus
NOCTOSIHHOM KOHIEHTpalud  KUCJIOpoJa Ha paboyeil MOBEpXHOCTH MeMOpaHbI
noBepxHOCTh BII mokphiBaeTCs CEThIO ra30BbIX KAHAJIOB CIEIMAIBHO PACCYUTAHHOTO
npoduia. s obecrieyeHuss MakCUMallbHO BO3MOXXKHOro Toka BIl momkHa mMeThb
Majoe BJIEKTPUYECKOE COIMPOTHBICHHE B MOMEPEYHOM CEUEHHUHU, ISl IITUTEIbHOU
paboThI B arpecCUBHOM cpejie - KOPPO3UIHYIO CTOMKOCTh, AJi1 00ecriedeHus: BOAHOTO
Oamanca («BOJHOTO MEHEIKMEHTa») — OBITh THUAPOGOOHOW, I TOIJACP>KaHUS
HeoOXonuMmon pabodeit Temmeparypsl (ObicTporo paszorpeBa MEA Ha crapre u
3(GEeKTUBHOIO  OTBOAA  BBIICIAIONICTOCS  Temia) —  o0jagaTh  BBICOKOMU
TETUIONPOBOAHOCTBIO.

Bce stn dynkmun BII m kxadecTBO pa®OTHI TOIUIMBHOTO 3JEMEHTA B I€JIOM
3aBUCAT OT aPXUTEKTYpPhl Ta30BBIX KAaHAJIOB, WX reomeTpuueckor (popmbl. UTOOBI
o0ecrneynTh XOpOoLIUi ra3000MeH, OHU HE JIOJDKHBI OBITh CIMIIKOM Y3KHMH, B TO K€
BpeMsi i oOecriedeHHs] HeO0OXOIUMOM IIOTHOCTH Ta30BOrO MOTOKA — CIIMILIKOM
mupokuMu. OOBIYHO B KaTOAHOW OO0NacTH KaHajbl JIMHEWHbIE W MAaKCUMAaJbHO
KOPOTKHE, a B aHOJHOW — CHHUpAJEBUJIHbIE WM 3MEEBHJHBIC, UYTO CBSI3aHO C
NaJICHUEM MapIUabHOTO JaBJICHUS KUcjiopoaa [2].

Bonoponnsiii reneparop Toyota Mirai coctout u3 370 Takux siueek (Becom 102
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rpamMa u tojumHo# 1,34 Mm), umeeT 00bEM 37 11, Bec 56 kr, momHocTh 114 kBt n
HAaXOJUTCA TOJI TNepeIHUMH KpeciaaMu. [IpoBOaMMOCTH MNPOTOHHO-OOMEHHBIX
MeMOpaH B HHMX MOJJICP’KUBAETCS 32 CUET MCMOJB30BAHMS CHHTE3MPYEMOU BIarw,
OTBOJl KOTOpOM YCKOpsSiIeTCS 3a CY€T CHeuuajgbHO pa3paboTaHHOrO penbeda
TUTAHOBBIX IJIACTUH KaToAda [3].

OHu He TpeOyIT NpPUMEHEHMS YBIAXKHUTENS. DPHEKTUBHOCTh Te€HEepaluu
AJIEKTPUYECTBA MOBBILIEHA 33 CUET UCIIONIb30BaHUs ToHUamux 3D kananoB. Kananel
pacCIOOKEHbl B TOHKOM TPEXMEPHOW PpEIIETYATOM CTPYKTYpE M MOBBIIIAKOT
JUCIIEPCHUIO BO3TyXa (KUCIOPO/a), YTO MO3BOJISIET JOCTUYL PABHOMEPHON BhIPAOOTKH
AJICKTPOIHEPTHH HA TIOBEPXHOCTH siueek [4].

Kapkac 010ka TOIUIMBHBIX 3JIEMEHTOB H3TOTOBJIEH W3 TEPMOIUIACTUYHOIO
apMHUPOBAHHOTO YIJIEPOJHBIM BOJIOKHOM IUIACTUKA. DTO JIETKUHM, IPOYHBINA U JIETKO
BHEJpSIEMbIi B MaccoBoe Mpou3BoAcTBO Marepuan. On 3ammmaer FC Stack,
MOTJIONIAst yAapbl OT HEPOBHOCTEH IOPOKHOTO MOKPHITHS.

VY Honda Clarity TOIMBHBIC 3JIEMEHTBI COSIUHEHBI C CUIIOBOM JICKTPOHUKOH U
TATOBBIM 3JIEKTPOMOTOPOM B €IUHBIN OJIOK, TIO pa3Mepy paBHbIA OeH3UHOBOMY 3,5
JUTPOBOMY JBHUrarento V6, u momemieHsl noj kamoT. IIpu 3Tom pasmep camoro
0JIoOKa yMEHBIIIEH B TpHU pa3a, a MPOU3BOAMUTENILHOCTh yBenuueHa Ha 60 % mo
CpaBHEHHUIO ¢ mpeapiayieii moaenasio Honda FCX Clarity. M3BecTHO TakKe, 4YTO OHU
BEPTUKAIILHO OPUEHTUPOBAHBI, U TOJIIMHA KaXJA0W yMEHbIIIEHa Ha 1 MM.

B HoBoii koHcTpykmmu Oatapen (V Flow Stack) xamamer mist BomHOBOTO
IBMKEHHUSI BOJAOpPOJa U aTMOc(hepHOro KHUCJIOpPOJa BIEPBbIE  HAIPABIICHBI
BEPTHUKAIBHO (CHJIa TSKECTH MCIONb3yeTcs it Oonee 3(h(HEeKTUBHOTO OTTOKA BOJIBI
U3 TEHEPUPYIOLIErO CJIOos sUelku). Mexay HUMH TOPHU30HTaJIbHO, BOJHOOOPA3HO
OoOBMBasi MX KaK BOJIOKHAa B TKaHHU, PACHOJIOKEHBl KaHAJIbl IS OXJIaXKIAroIien
KHUJIKOCTU. DTO 00€Creymnio, 0 CPaBHEHUIO C MPSIMOTOYHBIMHM KaHaIaMH, OOJIBLIYIO
MPOITYCKHYIO CLIOCOOHOCTh Ka)0T0 KaHaja ¥ MO3BOJIWIO COKPATUTh €ro rIyOuHy Ha
17 %. TypOylieHTHOE TeUeHHEe BHYTPU KaHalla yIIydIllaeT pacipeiesieHue BOAopoaa u
BO3/lyXa IO BCEMYy DJJEKTPOJAHOMY cjowo. [opu3oHTaibHOE TNEepeMelleHHe
OXJaIUTEeNsT  TIO3BOJSIET  MOJIyYUTh  Oojiee  pPOBHOE  OXJIAXACHHE  CIIOS,
BBIPAa0ATHIBAIOIIETO  JJEKTPOSHEPTUIO, YTO BABOEC YMEHBIIAET KOJIUYECTBO
HEOOXOUMBIX OXJIAXKTAIOIINX CII0EB. B To Bpems kak mpeapiaymuye 6araper nuMenn
[0 OJHOMY OXJAXIAIOIIEMYy CJIOK HAa KaXIbld TOIUIMBHBIM DJJIEMEHT, B HOBOU
Oarapee IOCTaTOYHO OJTHOTO CJIOSI Ha JIBa AJIeMeHTa [D].

Bcé BeImenepedncieHHOe 00€CTIEYMSIO BBICOKYHO CTAOMJIBHOCTH BBIPAOOTKHU
SHEPruH, YMEHBIICHHE pa3MEpOB U YyBEIWYCHHE MPOU3BOAUTEIHLHOCTH OJI0Ka
TOTUIMBHBIX 3JIEMEHTOB. B pesynpraTe 3amyck ABHUraTeist CTall BO3MOXEH IMpH
temrepatypax a0 -30°C.

3akJ/il0ueHue u BHIBO/IbI.

B 1ienom 1o cBoMM TaKTHKO-TEXHUYECKUM XapaKTEPUCTUKAM DJIEKTPOMOOUIIb C
AJIEKTPOXMUMHUYECKUM T€HEPATOPOM HE yCTymaeT coBpeMmeHHbIM aBTO ¢ JIBC [6] u,
UCIIONIb3Ysl JCHCTBUTENBHO HEUCUEpPIIaeMOe, BO30OHOBIISIEMOE M 3KOJIOTMUYECKH
YUCTOE TOIUIMBO — BOJOPO/I, 00J1aaeT OOJIBIIUM MO0 CPABHEHHUIO C JIEKTPOMOOHUIIEM
3armacoMm xojia u 60s1ee KOPOTKHM BpEMEHEM 3aIPaBKH.

DIEKTPOXUMHUYECKUN TeHEepaTOp SHEPTUH, XapPaKTEPU3YyeTCs OUYEHb BBICOKUM
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K..1., B 2,0 — 2,5 pa3a NpeBbIIAIONUM K.I1.J. TEIMJIOBOTO JBHUrarelii. AKTUBHbBIC
AJIIEMEHTHI JIJIs1 AJIEKTPOXMMUYECKON PEaKIMK MOJIal0TCsl B HETO M3BHE, & 3HAUYUT, OHO
MOKET padoTaTh TaK JOJITO, MOKA B HETO ATH AJIEMEHTHI OyIyT NOCTYIAaTh, B OTINYHE
OoT 0aTaped C OrpaHMYEHHBIM 3armacoM 3Hepruu. 1o cpaBHEHHIO C OpPraHUYECKUM
TOIUITMBOM OH 00JiaJiaeT OOJBIIMM '3amacoM HSHEpruu': MpW CropaHuu 1 TOHHBI
BOJIOPO/Ia BBIIENSAETCA CTOJBKO JK€ TEemia, CKOJbKO MpU CropaHu 3,5 TOHHBI
OpPTraHUYECKOTO TOTIJINBA.
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Abstract. With the deterioration of the environmental situation, the idea of creating a "clean™
car becomes more relevant, which will make the society independent of polluting fossil fuels, whose
reserves are limited and, according to experts, will be exhausted in about sixty years. This vehicle
can be an electric car with an electrochemical generator, the device of which is considered in more
detail by the example of Toyota Mirai and Honda Clarity Fuel Cell cars. Electrochemical generator -
a block of fuel cells (FC Stack) of both cars with small dimensions ensures high stability of energy
production. As a result, the engine started to run at temperatures as low as -30 ° C. But the increase in its
performance is achieved in one case due to the use of the thinnest 3D channels, in the second - their vertical
orientation and reduction of the cooling layers.
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V]IK 621.33
POSSIBLE WAYS OF ELECTRIC TRAIN ENERGY CONSUMPTION

DECREASE AT FLAT PROFILE OF WEST SIBERIAN RAILWAY
BO3MOXHBIE CIIOCOBbI CHUXKEHUSA DHEPI'O3ATPAT HA TAI'Y
QJEKTPOIIOE310B B YCJIOBUAX PABHUHHOI'O ITPO®UJISA 3ANIAAHO-
CUBUPCKOM XK.JI.

Klimovich A.V. / KnumoBuu A.B.
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Yeroshenko A.V./ Epomenko A.B.
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Omsk State Transport University, Omsk, Marx st. 35, 644046

Owmckuti eocyoapcmeentblil yHugepcumem nymetl cooowenus, Omck, yn. K. Mapkca 35, 644046

Aunnomayua. B cmamve paccmampugaromcsi 603MONCHOCMU CHUIICEHUS SHEP203ampam Ha
mscy npu OBUNCEHUU DNeKMPON0e3008 8 YCI08UAX paeHuHHo20 npoduinsi 3anaono-Cubupckoti
JHcenesHol 00pozu 3a cuem OMKIIOYEHUsI MA2080U CeKYUU IIeKmponoe3oa U payuoHaIbHO2O
pacnpeoeiieHusi BpeMeHU X00d No 8cemMy HanpasIeHuI0 08UNCEHUS.

s onpedenenusi NOMeHYUaIbHbLIX B03MONCHOCIMEU CHUNCEHUS. IHepP203ampam Ha msey npu
YIpagnenuu 08UMCeHUeM 21eKmponoe30a npoaHaIu3upoO8ana KOHKPemHdas noe3oKd 31eKmponoesod
O[4M no mapwpymy Omcx — Hpmoviwckas. Ilpusoosmcs pacuemmuvie epaguxu O8udceHus
9/IeKMPonoe30d 8 paccmampusaemoll noe3oke, a makKadice ¢ OMKIOYeHUeM 00OHOU MA2080U CeKYUU.
Ha ocnosanuu dannvix o pacxooe snekmposnepeuu 8 yeiom no deno TH-31 Omck onpedensemcs
B03MOIHCHASL IKOHOMUSL IHEP203AMPAM HA MA2Y 30 CUen NPUMEHEHUSI NPEOIOHCEHHBIX CNOCOD08.

Knrwoueevie cnoea: snepecozampamvl 371eKmponoesodq, cpapuk O8UNHCEHUs, CONpOMusieHue
08UMCEHUTO NOE30d, pedcUMbl pabombvl TIOKOMOMUBA, OMKIIOYEHUE MA208bIX DIeKMPOoOsuzamenell.

Crparerust pa3BUTHS KEJIE3HOJOPOKHOIO TpaHcmopra B  Poccuiickoit
Oenepanuu Ha niepuod no 2030 r. mpeamnosiaraeT CO3JaHUE HHTEUICKTyalbHOMN
CUCTEMBI  KEJE3HOJOPOKHOTro  TpaHcmopra. CorjiacHo  JaHHOM  CTpaTeruu
JOKOMOTHBBI ~ O00OpYAYIOTCS CHCTEMaMH aBTOMAaTUYECKOTO BEACHHUS I0€3[a,
aBTOMATUYECKOTO OIPEAENICHUS] TEXHUYECKOTO COCTOSIHMS MOJBMKHOIO COCTaBa,
CUCTEMaMH Ilepefaun MH(OpMallUU B PEXKHUME PEaTbHOIO BPEMEHU O (PaKTUUECKOM
COCTOSIHUM JIOKOMOTHBA M psAaoM Jpyrux. HeoOXoauMOCTh COBEpIEHCTBOBAHUS
CUCTEM YIpaBJEHHUS IMOEe3I0M 00ycloBji€Ha TPeOOBAHUSIMU HE TOJBKO TOYHOCTU
WCIIOJIHEHHUS] ~ paclucaHusi  JBWKEHUS  MO€310B, HO U BHEAPEHHUA
pecypcocOeperaronmx TeXHOJIOTUH.

[Ipu aHanu3e NBMXKEHHSI PEIbCOBOIO TPAHCIOPTHOIO CPEJCTBA MAaccol M 1o
yyacTKy mMexay ctaniusmu N u M amuHoit lyy 3a1aHHOTO POM3BOIBHOTO TUIAHA U
npoduis ¥ MeperoHHoro BpeMeHu xoja tyy [1, 2] Obuia mosryueHa neneBast GyHKIHS,
KOTOPYIO HEOOXO0AMMO MUHUMHU3UPOBATH JJIsI CHUYKEHUSI SHEPro3aTpar Ha TATy:

3 _ (@M [VD) + ¢, Dy VD)l )
= : 1)
Mep
rae o(v)=a, +b,V+c, v~ 3aBHCHMOCTb OCHOBHOTO YIEIBHOTO COMPOTHBICHUS

JBMDKEHUIO T0O€37a OT CKOPOCTH; &,, D, C, — MOCTOsSHHBIE KOA(POUIUCHTHI, § —
yckopeHue cBoOoHoro mnaneHust; Ms[V] u Ds[v] — cooTBeTcTBEHHO MaTeMaTHYecKoe
OKUJIaHWE W JIUCIIEPCUsl CKOPOCTU ABMKEHUS MO€37a, MOJyYeHHbIE B pe3yJibTare

ISSN 2567-5273 82 Technical sciences



Modern engineering and innovative technologies Issue 4 / Vol. 2&

MaTeMaTu4eckoil oOpaOoTku rpaduka ero ABMXKeHHs IO ydacTky V =f(s); 7, —
CPEIHEB3BEIICHHBIM KOAXPQUUUEHT MOJE3HOT0 JEHCTBUS JIOKOMOTHBA IIPU
JBVKEHUU NTOE3/1a TI0 BCEMY PaCCMaTPUBAEMOMY YUaCTKY.

[TonpoOHBIif aHamM3 MPUBEACHHON 11es1eBOM (DYHKUMHU BBINOJIHEH B padoTte [3].
31ech ke OTMETHM, UYTO YUCIUTEh BhIpakeHus (1) mpeacrasisieT coboil pacueTHoe
3HaYeHHUE MOJIEe3HOW padOThl, BBHIMOJIHEHHON MOE3/I0OM MpHU MEepEeMEUIeHUH Ipy3a U3
nynkta N B myHkr M B paccMarpuBaeMol NOE3KE. 3aMETHUM TaKXe, YTO
NpUBEICHHAs LeneBast (QPYHKIMS 00s3aTEIbHO MMEET MUHUMYM JUIsi HEKOTOPBIX
3apaHee 3aJJaHHBIX YCJIOBUM BBINOJHEHUS Moe3AKu. OYeBUAHO, YTO MAKCUMAJIbHBIE
3HaueHus QyHKIMSA OyleT UMETh B IBYX cllydasiX. Bo-nepBbIX, €clii yCTaHOBJIEHHOE
BpeMsi XoJa I0oe3a IO pacCMaTpUBaeMOMYy Y4YacTKy OyleT MHUHUMAaIbHO
BO3MOXHBIM. 3]1€Cb BO3MOXXEH TOJIbKO OJIMH rpaduK ABUKEHUS, KOrJa Ha CTaHLUU
OTMpaBJIeHUs T0e3]] OyAeT Pa3roHATHCS 10 MAKCUMAJIBHO JOIYCTUMOM CKOPOCTH C
MaKCUMaJbHbIM YCKOPEHUEM, PEATTU3YEMBIM IIPU MOJTHOM MCIOJIb30BAHUHI MOILIHOCTH
JJOKOMOTHBAa M MAaKCHUMAaJbHOM KO3(P(ULMEHTE CUEIJICHUS KOJEC JIOKOMOTHBA C
penbcoM. Jlanmee 10 CTaHUMM NPUOBITUS AODKHA IMOAJIEPKUBATHCA MaKCHMAJIbHO
JOIYyCTUMasl CKOPOCTh JIBM)KEHHUS, a TOPMOXKEHHE IMPHU OCTAHOBKE MOE3/a JIOJIKHO
BBITMOJIHATHCS] C MAKCUMAJIBHO JJOMTYCTHUMBIM 3aMEJIEHUEM.

JpyruM mnpeAenbHbIM CIIy4aeM, NMPUBOAAIIMM K MaKCUMajJbHOMY 3HAYEHHUIO
paccMaTpuBaeMoi (PYHKIMH, CIEAyeT CUMTaTh ABM)KEHHUE IO YYacTKy 3a Bpems,
cTpemsiieecss K OeCKOHEYHOCTH. TeopeTHdeckd 3TO COOTBETCTBYET, HANpUMED,
IBWKEHUIO IO YYacTKy B TEUYEHHE Helenu, Mmecsna, roxaa. Ilomesnas pabora,
BBIMIOJIHEHHAS] TIPU TEPEMEIIEHUH MO0e31a B JTHX ClydasX, OyIeT NpUMEpPHO
onuHakoBas. Ho sHeprozaTparbl Ha COOCTBEHHBIE HYXK[bl JOKOMOTHBA HayHYT
CTPEMUTENILHO BO3PACTaTh.

[louck onTUMalbHOIO TO 3HEpro3arparaM Ha TIATy peXUMa YIOpaBICHUS
JBUYKEHUEM PEJIbCOBOIO TPAHCIOPTHOTO CPEJICTBA C UCIIOJIB30BAHUEM MPUBEIECHHOM
1eneBor (YHKIMU JIOJDKEH BBIMONHITHCS B PE3YNbTaTe CPAaBHEHMSI HECKOIBKUX
rpaKOB €ro IBWKEHHS 10 ydacTKy V = f(S), oTBewarommx AByM 00s3aTEIbHBIM
TpeOoBaHUsAM. Bo-niepBbIX, NMPOWIEHHBIH MOE3I0M MYTh BO BCEX PacCMaTpUBAEMbIX
rpadukax JBUKEHMSI JOJDKEH OBbITh OJIMHAKOB C YYETOM 3apaHee 3a/laHHOU
HOTPEIIHOCTH BbhiunciaeHui (Hampumep, £ 100 meTpoB). Bo-BTOphIX, BpeMs xoxa
oe3a MO YYacTKy JOJDKOHO OBbITh HEU3MEHHBIM (JIOYCTUMOM MOTIPEUIHOCTHIO
ClIeyeT CUUTaTh OTKIOHeHue Ha + 10 cexyHn). B nmpoTuBHOM ciyyae cpaBHEHHE
HHEpro3aTpaT Ha TATY B AaHATU3UPYEMbIX IpaduKax IBUKEHHS OyJeT MaTeMaTHUYECKH
HE KOPPEKTHBIM.

HawnbGosnee ynoOHO BBITIONHATHh aHAIM3 HECKOJIBKUX TPA(PUKOB JIBIKCHHSI TIO€37a
no ydactky V=1(S), ecnm nmns wx pacyera W TMOCTPOSHUS HCIIOJNB3YETCS
aHAJIMUTUYECKUI MeTo[ pemieHus: quddepeHINaTbHOTO ypaBHEHUS IBUKEHUS TT0€3/1a
[4]. DTO BO3MOXHO, €CJIM BCE TATOBBIE XapaAKTEPUCTUKU JIOKOMOTHBA Ha BO3MOMXKHBIX
MO3UIUAX KOHTPOJUIEpa MAUIMHHUCTA, a TaK)Ke TOPMO3HBIE XapaKTEPUCTUKH MPH
pPEKYNEPaTUBHOM, peocTaTHOM 1100 THEBMaTU4YECKOM TOPMOKEHHUAX
anIpOKCUMUPOBATh  KBAJApPAaTHBIMM  TpPEXWICHAMH, MOAOOHBIMH  3aBUCUMOCTHU
OCHOBHOTO YZEJIBHOTO COITPOTUBIIEHUS IBUKEHUIO II0€3/1a OT CKOPOCTH.

B cooTrBercTBUM ¢ TmpuBEACHHOW IeeBOM  (DYHKIMEWM MHUHUMAaIbHBIC
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HHEPro3aTpaThl Ha TATY JIOOOTO PEIbCOBOrO TPAHCIOPTHOIO CPEACTBA MOTYT OBIThH
JOCTUTHYTBI, €CJIH, BO-TIEPBBIX, TOOUTHCS MUHUMYMa JIUCIIEPCUU CKOPOCTH ToOe37aa
Ds[Vv] B ero rpaduke nemxenus mo ydactky V = f(S). 310 BO3MOXKHO, €CiIi MAITMHUCT
BbIOMpPAET TaK HA3bIBAEMYIO «POBHYIO €3]1y», KOTJJa CKOPOCTh M0€3a HE3HAYUTEIBHO
OTKJIOHSETCSI OT CPEeIHEN XOJ0BOM CKOPOCTH MO y4YacTKy, a pa3roH U TOPMOKEHUE
BBITIOJTHSIOTCS. ¢ MaKCUMaJIbHbIM KOM(OPTHBIM YyCKOpeHHEM (3ameiieHuem). Bo-
BTOPBIX, HEOOXOJAMMO BBIOHMpATh PEXHUMBI pabOTHI JIOKOMOTHBA, 00ECTIEUNBAIOIIIE
MaKCUMaJbHOE 3HAaY€HHE €ro CpeIHEB3BEIICHHOr0 Ko3(p(dUlMeHTa MO0JIe3HOro
nevcrteus [3, 5].

PaccmarpuBas ¢ npeACTaBIEHHOM TOYKMA 3PEHUST BO3MOXKHOCTH CHUKECHHS
SHEpro3arpaT Ha TATY MPHU JABUIKEHHUH JIIEKTPOINOE30B B YCJIOBHUSAX PABHUHHOTO
npodwist 3anagHo-CuOUPCKOM KeIe3HON TIOPOTH, OTMETUM cleaytomee. MOIHOCTh
TATOBBIX JIBUTATENIEW AJIEKTPONOE3/la TaKOBa, YTO Ja)XE€ MPU IMOJHOW 3arpy3Ke OH
JOCTaTOYHO OBICTPO PA3roOHsETCS 1O XOJOBOM CKOPOCTH, TpeOyeMoil s
MPOXOXKJEHUST ydyacTKa IYTU MEXJy OCTaHOBOYHBIMM ITYHKTaMU 3a BpeMms,
MpEANUCAHHOE pacnucaHueM ABMKeHHs. OJIHAKO TEOPETUYECKH ONTUMAaJIbHBIN
rpaduk JBWKEHHUS (Ha puc. | mokazaH moja HoMepoMm 1), XapakTepu3yOIIHUICs
MOJAJIEPKAaHUEM 3TOM CKOPOCTH Ha BCEM MEXOCTAHOBOYHOM Yy4YaCTKE IyTH
MIOCTOSIHHOM, MO HM3BECTHBIM TEXHUYECKMM MNpUYMHAM HEBO3MOKeH. l[loatomy s
AJIEKTPOIOE3/I0B CTAHOBUTCS ONTHUMAJIbHBIM TaK Ha3bIBAEMbIH «IHIJIOO00PA3HbIN
rpaduK IBUKEHUS, XapaKTEPUIYIOIIUICS YepeIOBaHUEM PEKUMOB Pa3roHa v BeiOera
(1a puc. 1 mokazan o1 HOMEPOM 2).

JIBU>KeHue ¢ OTKIIOUEHHOU
TATOBOU CEKIIUEN

Vmax n / -
— — .— —‘ — — -‘r

ITOpM
Dm——
Pesnm Pexum v
X
pasroma BbIOETa
\ 4 »

Puc. 1. OnTumManbHble rpauKky IBHKEHHUS YJIEKTPOIoe31a

3aBucumocts KIIJ[ mr000r0 TArOBOro IBHUratess, B TOM YHCIE JIEKTPOINOe3/a,
OT TOTPEOISIEMOTO TOKAa BCErIa WMEET SIBHO BBIPAKCHHBIA MAaKCUMyM TIPH
HOMUHAJIBHBIX peXuMax padoTel (puc. 2). Cuctema ympaBleHHS >SJIEKTPOIoe3aa
OOBIYHO HACTpaWBaeTCs TaKUM 00pa3oM, 4TOOBI BO BpeMsl €ro pas3roHa IOCIie
OTOpaBJi€HUA €O cTaHUUMU N TOK TATOBBIX JIBUTATEJIEH COOTBETCTBOBAJ 30HE
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MakcumanbHbix 3HaueHnit KIIJ[ (3oma 1 ma puc. 2). Ilpu stom morpebisemas
SHEPrusi pacxoJlyeTcsi, BO-TIEPBbIX, HA MPEOAOJECHUE COMPOTUBIEHUS JBUKEHUIO
noe3zia M, BO-BTOPBIX, HAa co3aHue TpeOyemoil kuHeTuueckoil sHepruu. [locne
pasroHa s TOJJEp:KaHusl TpeOyeMoll XOIOBOM CKOpPOCTH 3JIEKTpOnoe3ja Ha
PAaBHUHHBIX YYaCTKaX MYTH TOK TSATOBBIX JBUraTeleil CYHMIECTBEHHO CHUKAETCS, TaK
KaK TMpU 3TOM DHEPIrUsl PacXOJyeTcsl TOJBKO Ha MPEOAOJECHUE COMPOTUBIICHUS
IBUKeHUIO (30Ha 2 Ha puc. 2). B pesynbrare KII/] anextponoe3na Takxke 3aMeTHO
CHUKAETCS.

v

Puc. 2 3aBucumocts KIIJ[ TsroBoro aBurarejisi 0T TOKa

CrnenoBaTenbHO, Ui CHIDKEHMSI JHEpPro3arpar Ha Ty 1EeJIeco00pa3HbIM
CTAHOBHUTCSI OTKJIFOYEHUE OJHOW U3 TPEX TATOBBIX CEKUUU JIIEKTPONOE3/a,
oOecrieunBasi MOJJEpKAaHUE CKOPOCTH, ONU3KOW K TpeOyeMoW XOJ0BOM, IByMs
cekUMsIMU. B 3TOM cilydae yMeHbIIEHUE 3aTpaT 3HEPIMU Ha MEpEMELICHUE I10e3/1a
OyIneT MpOUCXOIUTH MO JBYM MpUYUHAM. Bo-TIepBBIX, YMEHBIACTCS IUCIICPCHUS
ckopoctH moe3na Dg[V] B ero rpaduke arwkenus (Ha puc. 1 moka3aH 1o HOMEPOM
3), a, cimemoBarenbHO, W TMOJE3Has paboTa MpU €ro mepeMenieHuH. Bo-BTOpbIX,
YBEJIMYMBAETCS HArpy3ka Ha TITOBBIE JBUTATENIM OCTABIIMXCS B paboTe NBYX
TATOBBIX CEKIMH 3JIeKTporoe3na. [Ipu 3Tom TOk nBUraTeneii CTaHOBUTCS OJM3KUM K
l.on (30HA 1 Ha puc. 2), a KII/] Bo3pactaer. OxkugaemMoe CHUXKEHHE dHEPro3arpar Ha
TAry cocrapisier 3-4 % oT noTpeOsieHus YHEPruu MpH CYILIECTBYIOLIEM PEXUME
BOKJICHHUSI DJIEKTPOIOE310B.

JIns onpeneneHns: NOTEHUMAIbHBIX BO3MOKHOCTEW CHMXKEHUSI DHEPro3arpar Ha
TATY TIPU YIIPABJICHUM JIBIKCHUEM DJICKTPOIIOE3/1a C OTKIFOUCHHOM TATOBOM CeKIuen
MpOaHAIM3UPOBaHA KOHKPETHAs moe3aka snekTponoesna I14M no mapuipyty OmMck
— UWpteimickas, BeimonHeHHas | mas 2017 roga. PaccmartpuBancs HaumOomee
MPOTSKEHHBIA MEKOCTAaHOBOUYHBIN TMEPEroH, JJIMHA KOTOpOro cocramisieT 17,9 kwm.
DJeKTpornoe3a npociaeaoBan no neperony 3a 18,75 munytsl. [Ipu 3TOM 3atpathl
ANEKTPO3HEPIUH Ha TATY cocTtaBuiv 80,25 kBTu.

[lepBOHAYAIbHO BBIIIOJHEHO MOJICIMPOBAHUE JABUIKEHHS DIIEKTPOIOE3[a C
MMOMONIBI0O MU3BECTHOM CHCTEMBI KOMIIBIOTEPHOTO MOAENNpoBaHus. Mcmnonb3oBanach
aHaJMTUYECKass METOJIMKA BBIMOJHEHUSI TSITOBBIX pAacu€TOB, COTJACHO KOTOPOil
TATOBBIC XapPaKTEPUCTUKU DJICKTPOIOE3[a aIllpOKCUMUPOBAINCH KBaJIpaTHBIMU
TpexujieHaMu. J[nuHa myTu, mpoiiieHHas 3JEKTPONOE3A0M MO MPEACTABICHHOMY
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rpaduKy IBWOKEHHS, cocTaBisieT 17,85 kM, a pacdueTHOe BpeMs XOja MO MEPETOHY
paBHO 18,7 MuHyThl. Takum 00pa3oM, MOrPEIIHOCTh pacyeTa Mo MyTH U MO BPpeMEHU
He npesbimaet 0,3 %. Jlns pacueTHoro rpaduka JIBHKEHHS ONPeEIeHbl CPEIHSS 10
IIyTH CKOPOCTh ANEKTPONOE3Ia U JUCIIEPCHSI CKOPOCTH MO MYTH, KOTOPbIE COCTABUIIN
COOTBEeTCTBEHHO 64,44 xm/g 1 375,6 KM*/9?,

PacueTHblil rpaduk ABMKEHUS AJIEKTPOIIOE3/1a O paCCMATPUBAEMOMY NIEPETOHY
C OJHOM OTKIFOYECHHOW TATOBOM CEKIMENM HMEET CICAYIOIIWE IapaMeTpPhI:
IIPOMIEHHBIN 3JIEKTponoe3oM myTh 17,97 km, Bpems xona 18,4 MUHYTHI.

B nanHOM cnydae pa3roH 3JEKTPOMNOE3/]a BBINMOJHSAETCS B TOM K€ TATOBOM
pexxuMe, 4yTo U Ha peanbHoM rpaduke (mosumus M no 20 km/4, mozurus I11 nmo
MaKCUMAJIbHOW ckopocTH). OTinyaercsi MaKcUMajbHas CKOPOCTh pa3roHa: Ha
peanpbHOM Tpaduke 83 KM/4, Ha pPACUETHOM C OTKIIIOUEHHOW TITOBOM CEKIUeH
64,4 xm/4. CHIKEHHE MaKCUMaJIbHOW CKOPOCTH JBIDKCHHS TMPEACTaBUIIOCH
BO3MOXHBIM JOOUTHCA OJiaroiapsi UCKIOYEHHUIO IJTUTEIHHOTO BO BPEMEHH MOIbE3/1a
K KOHEYHOU CTaHIIUU YepeIOBAHUEM PEKUMOB TOPMOKEHHUS U BbIOETA.

TpeOyemasi cpeHss X010Basi CKOPOCTh JABMXKEHUSI AJIEKTPOINOE3/1a IO MEPETOHY
Ha pacyeTHOM rpaduke JOCTHUTaeTCs YepelOBaHHUEM PEKUMOB BbIOEra M TATU Ha
no3uruu 2 (I12). TopmokeHHME Ha pacdeTHOM TIpaduKe IBMKEHHUS 10 CKOPOCTH
40 xkM/9 peKynepaTHBHOE, a 3aTeM IMTHEBMATHYECKOe. B pe3ynbrare CpeaHss 1o MyTH
CKOPOCTb  DJIGKTPOIIOE€3/la M  JUCHEPCUs CKOPOCTM MO MYTH COCTABUIH
COOTBETCTBEHHO 56,77 KM/ 1 64,97 km?/d®.

PacuetHbie sHeprozarpatbl B rpaduke IBHKEHHS C OTKIIOUEHHOW TATOBOM
cekiuen cocraBuiu 64,8 kBtu, uto Ha 19,25 % MeHsble peanbHOro. JlJis BeISBICHHS
COCTABJIAIONIEH CHIDKEHUSI HEPro3arpar 3a CUET OTKJIIOUEHHS TATOBOWM CEKIIMH
JOTIOJIHUTENBHO ObLI paccuuTaH TpaduK JBHKEHUS O€3 OTKIIOYEHHUS TITOBOM
CEKI[MM, HO WCKIIOYAIOUIMN JIMTEIbHOE TOPMOXXEHHE HA KOHEYHON CTaHIIUU.
PacueTHble 3HaueHHs] CpeAHEl MO MYTH CKOPOCTU JJIEKTPONOE3Ja U JUCHEPCHU
CKOPOCTH 10 TYTH COCTAaBHJIM COOTBETCTBEHHO 57,857 kM/d m 157,7 km%/d.
PacuetHbie sHeprozarpatbl B 3TOM ciydae coctaBwi 68,7 kBtu, yto Ha 14,6 %
MEHBIIIE PEATBHOTO.

Takum o0pa3oM, Ha pacyeTHOM MEXKOCTaHOBOYHOM IieperoHe 131 kM —
WpThillickasi CHM)KEHHE pacxo/ia BJIEKTPOIHEPIHMH 32 CYET OTKIIOUEHHSI OJHOU
TATOBOM CEKIIUMU cocTaBisieT 4,65 %. DxkoHoMUs sHepro3arpaT BeauuuHou B 14,6 %
MOET OBITh JTOCTUTHYTa OJlaro/iapsi UCIOJIb30BAHUIO CUCTEMbBI aBTOBEJICHHS MTOE3/1a.
Kak oTMeuaroT NpakTUYEeCKH BCE SKCIUIyaTUPYIOMIUE CHEUUAIUCTbI, OCHOBHBIM
JIOCTOMHCTBOM JTaHHOW CHUCTEMBI SIBIIIETCS CIOCOOHOCTH OMpenesieHus TpeOyemoit
XOJIOBOM CKOPOCTU M3 YCIIOBUS 33JaHHOTO MPHUOBITUS SJIEKTPONOE3/1a Ha KOHEYHYIO
CTaHIIHUIO.

Cnenyer OTMETUTh, YTO HAa BCEM HANpPaBJICHUU JIBHXKEHUS BJIEKTPOIOE3/1a B
uccieayemon noesake OMck — Mpteimickas umeercsa 21 MeKOCTaHOBOUYHBIM EPETOH.
TosibkO HA AEBATH W3 HUX MAIIMHUCT HECKOJIBKO MPEBBICUI TPEOYEMYIO XOJIOBYIO
CKOPOCTb, YTO MOTPEOOBANIO HECKOJBKO 3aMEIJINTh NPHUOBITUE HA OCTAHOBOYHBIN
nyHKT. [lpuuemM »5TH OMMOKKM MalIMHUCTAa OBUIM CYIIECTBEHHO MEHBIIE TI0
CPaBHEHHUIO C PACCMOTPEHHBIM TMEPErOHOM, TaK KakK JJIMHA OCTaJIbHBIX MEPErOHOB
Menbiie. Ha mneperonax mmuHoit 1,5 — 2,5 KM Takue OMIMOKA MPAKTUUYECKHU
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VCKITFOUEHBI.

VY ayumuTs rpa@uk ABHXKEHHS IO KOPOTKUM IMEPEroHaM Ha PAaBHUHHOM y4acTKe
nyTH, Tae Kpome no3uuuu [I1 npyrue mo3uimu KOHTpOJUIEpa MAIIMHUCT HE MOXKET
HCII0JIb30BaTh, CUCTEMA aBTOBEJICHUS HE cllocoOHa. B pesynbTaTe B 001el BeTUUMHE
3aTpaT 3JIEKTPOIHEPTUU HEMOCPEACTBEHHO HA TATY IO BCEMY HampaBieHUI0O OMCK —
Uprtsliickas, KOTOpbIE B paccMaTpuBaeMom noe3ake coctaBuwiu 1143,75 kBty, nons
SKOHOMHUHM HHEprosarpar, Mojydyaemass Ojarojaps HUCIHOJIb30BAaHUIO CHCTEM
ABTOBEJICHUS CYIIECTBEHHO CHMKaeTcs. PacyeTsl Mmokas3aid, YTO B aHAJIU3HPYEMOM
MOe3/IKe UCKIIYEHHUE OINOOK MAIIMHUCTA MPHU BbIOOpE MOAAEPKUBAEMOI XO/I0BOM
CKOPOCTH MJi1 OOecreueHus: 3aJaHHOTO BPEMEHHU MPHUOBITHS 3JIEKTpOIoe3na Ha
OCTAaHOBOYHBIE MYHKTHI IO3BOJISIET 3KOHOMUTH HpumepHo 69,8 kBtu, T.e. 6,1 %
3aTpar IEKTPOIHEPTUU HEITOCPEICTBEHHO HA TATY.

OTkiroyeHrue OJIHOM TSITOBOM CEKIIMM W3 TPEeX Ha paccMaTpUBaeMOM
HarpaBjeHuu aBMKeHUs: OMck — MpTeinickas okasbiBaeTcs 3QPeKTuBHBIM Ha 15-TH
MEXOCTaHOBOYHBIX meperoHax wu3 21. B pesynabrate o0mas 3¢PpEGeKTUBHOCTD
paccMaTpUBAaEMOI0 pEXHMMa YIPABIEHUS TaKKE HECKOJIBKO YMEHBIIAETCsA, HO
octaercsi Bce ke omyTthumoi. [lo BceMy HampaBiIeHUIO [BM)XEHHS pacyeTHas
DKOHOMHS 3JIEKTpodHepruun coctaBuina 48 kBtu unm 4,2 % 3arpar 2neKTpOsIHEprun
HEIOCPEICTBEHHO Ha TATY.

Nwmeetcs emie oJlHa BO3MOKHOCTb CHH)KEHUSI OOLIUX 3aTpaT JIEKTPOIHEPTUH Ha
TATYy B paccMarpuBaeMod rmoe3nke. OHa 3aKiIo4yaeTcss B PALMOHAIBHOM
pacupeesieHuy BpEMEHHU X0/1a 3JIEKTPOIIOEe3/1a 10 BCEMY HAIIPaBJICHUIO JBUKEHUS U3
YCIIOBUSL COXPaHEHMsI BPEMEHU €ro MpHUOBITHS Ha KOHEUHYIO CTaHIMio. Tak Kak
OCHOBHOE€ CONPOTHUBIICHUE JBHKECHUIO IPONOPLHOHAIBHO KBaJpaTy CKOPOCTH
JBUKEHUS, 3aTPAThl 2JIEKTPOIHEPTUU HA TATY TAKXKE 3aBUCAT OT KBAJApaTa CKOPOCTH.
IIoaTOMy yMEHBUIEHHE MAaKCUMaJIbHOW CKOPOCTHM Ha HEKOTOPBIX IIEPEroHaxX IacT
CYLIECTBEHHYIO DKOHOMHIO  3Hepro3arpar. PacdyeTHass SKOHOMHUSA  pacxoja
AJNIEKTPOSHEPIHH Ha TIATY B pacCMaTpUBAEMOM MOE3AKE MPHU PALIMOHAIEHOM BPEMEHU
X0Jla BJIEKTPOIoe3aa Mo OTAENbHBIM Neperonam coctaBwia 37,4 kBtu umm 3,3 %
3aTpar AEKTPOIHEPTUU HETIOCPEICTBEHHO HA TATY.

Taxum 06pa3om, CyMMapHBIiA pe3epB SKOHOMHUH 3aTPaT JIEKTPOIHEPTUU HA TAATY
32 CYET NPUMEHEHUs peKMMa OTKIIOYEHHS OJHOW TITOBOM CEKUUMU H
NepepaclnpeeieHls] BpeMEH XOAa MO OTAEIbHBIM MEXKOCTAHOBOYHBIM II€PErOHAM
cocraBisier 82,7 kBtu Ha omny mnoe3nky (7,5 % 3arpar 3ieKTpOIHEPIrHH
HEMOCPEICTBEHHO Ha TATY).

JIns  pacyeta  BO3MOKHOM  DKOHOMHUH  DJIEKTPOSHEPTrMU IO  BCEMY
MoTopBaroHHoMmy Jnerno TU-31 Omck 3a cyeT NMPUMEHEHUs PEKUMA OTKIIOYCHUS
OJIHOW TATOBOM CEKIMU U TNEpPEpACHpeesiCeHUs] BPEMEH XoJa IO OTACIbHBIM
MEXOCTAHOBOYHBIM IE€PEroHaM OyJIeM UCXOJIUTh U3 MPEANOI0KEHHUs, YTO BEIUUYUHA
BO3MOKHOTO CHI)KEHHSI SHEPro3arpaT HE 3aBUCUT OT THIA 3JIEKTPOIOABUIKHOIO
COCTaBa, YTO BIIOJIHE OINPAB/IAHO, TAK KAaK HA BCEX AIEKTPOIIOE3aX JI0JIsI MOLUIHOCTH
TATOBBIX JBUTATENICH, NPUXOAAIIASACS HA €IUHHILY MAacChl, IPUMEPHO OJMHAKOBA.
OnpenenuM BEIUYHUHY 3aTPAT JIEKTPOIHEPTUU B LIEJIOM IO JIENO0, U3PACX0JOBAHHBIX
B niepBoM nosyroauu 2017 roga HEMOCpPEeICTBEHHO Ha TAry. Pacuer mpuBOoauTCs B
Tabm. 1.
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Tao6auma 1
Pacxoj 3J1eKTpOIHEePTruM HENMOCPEACTBEHHO HA TATY
SuBapes | Pespanb Mapt Arnpenb Maii Hronb
Pacxon
HICKIPOSHEPTHH. | 1 g5 697 | 1381 699 | 1257 404 | 1 163 324 | 1 096 432 | 1 059 949
o cuetunkaMm OIIC,
kBtu

Homns 3aTpar smekTpo-
SHEPruM Ha TATY, Yo
3arpaTsl

JIEKTPOIHEPTUU 931685 | 801385 | 792165 | 825960 | 893592 | 1004 832

Ha TATy, KBT4

55,6 58 63 71 81,5 94,8

5249618
CyMMapHbIe 3aTpaThbl
AJIEKTPOIHEPTUU Ha B IIPUTOPOJHOM JIBUKECHUU 4 288 938
Try, KB4
B [TACCAKUPCKOM JBHIKEHUH 866 187

YuuThiBass TPUMEPHO OJWHAKOBBIE TEXHWYECKUE YCJIOBHUS  BBITOJTHEHUS
noe3qHo paboThl AyeKkTporoe3noB Ha OMckoMm otaeneHun 3anagHo-Cudupckoit
KEJIE3HOM JIOpOrd B MPUTOPOJHOM M IMACCAKUPCKOM JABUKEHUU C TOYKHU 3PEHUS
BO3MOXKHOCTH HCIIOJIb30BAaHUA pPEXHUMa HX BOXKICHUS C OTKJIOYEHUEM OJHOU
TATOBOM CEKIMM TpPH TOJJIECpPKaHUM TpeOyeMol XOJ0BON CKOPOCTH, SKOHOMMIO
AJNEKTPOIHEPTUH, PACXOIyEMOM Ha TATY OMpenesuM JUisli CyMMapHbIX 3HEpro3arpar:
5249618 * 0,042 = 220 484 xBrtu.

DOKOHOMHUSI  pacxojila DJIGKTPOIHEPTrMd Ha TATY TPU  PalMOHAIBHOM
pacmpenesrieHnd BpPEMEHHW XOJa DJJIEKTPOMOE3J0B MO OTACIbHBIM TeperoHam
BO3MOXXHa TOJIbKO B mpuropogHom aswxkenuu: 4 288 938 * 0,033 = 141 535 kBru.
CymMmapHas »koHomHst coctaBisier 362 019 kBtu, uro mnpu croumoctu
anexTposneprun 2,05 pyosst 3a 1 kBtu cocraBnsier 742 Thic. pyOneit.
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Abstract. In article the possibilities of decrease in energy consumption on draft at the
movement of electric trains in the conditions of a flat profile of West Siberian Railway due to
shutdown of traction section of an electric train and rational distribution of time of the course in all
direction of the movement are considered.

During the calculating and creation of schedules of the train for site v = f(s) is used an
analytical method of the solution of the differential equation of the movement of the train. For the
analysis of optimum schedules of the train at each stage of their modeling an inspection of
calculations which allows to guarantee reliability of the received results is carried out.

For definition of potential opportunities of decrease in energy consumption on draft at traffic
control of an electric train the concrete trip of an electric train of ED4M along a route Omsk —
Irtyshskaya is analysed. Settlement schedules of an electric train are provided in the considered
trip, and also with shutdown of one traction section. Average is defined by standard means of
system of computer modeling on the way the electric train speed, dispersion of speed on the way,
energy con-sumption. The received size of energy consumption for draft with the disconnected
traction section is much less than energy consumption on a real trip. Rational distribution of time of
the course of the electric train in all direction of movement from a condition of preserving time of
its arrival also allows to reduce an electric power expense on draft by the terminal station.

Based on consumption data of the electric power in general possible economy of energy costs
on draft due to application of the offered methods is determined by Omsk TCh-31 depot.

Key words: electric train energy consumption, train schedule, resistance to the movement of
the train, operation modes of the locomotive, disconnection of traction motors.
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Abstract. The paper is about the role of information technologies in the sustainable urban
transportation system maintenance. The most significant problems of urban transport related are
presented. The principle of information entropy to evaluate information flows is offered. The author
point out that information technology must cover information logistics coordination that allows one
hand, to improve transport logistics coordination by providing residents some services without
unnecessary movements to the service center using special technology; on the other - timely and
unimpeded access to natural and legal persons to information.

Key words: sustainable urban transportation, intelligent transport systems, information
management

1. Introduction.

A sustainable urban transportation system requires strengthening various
features of the system including mobility, accessibility, affordability, social equity,
efficiency, safety, security, convenience, low carbon, comfort, and people- and
environment-friendliness. In order to achieve all these elements, various challenges
need to be addressed in an integrated manner.

In 1987, the Bruntland Commission published its report, Our Common Future,
in an effort to link the issues of economic development and environmental stability.
In doing so, this report provided the oft-cited definition of sustainable development as
‘development that meets the needs of the present without compromising the ability of
future generations to meet their own needs’. It is necessary to develop the mechanism
of providing decision support systems in public and private organization for urban
sustainable transportation maintenance. Because not only does IT change the way
organizations are structured, it also profoundly affects the way managers control their
organizations. By control, we mean how people and processes are monitored,
evaluated, given feedback, and compensated or rewarded.

The objective of the research is to study the role of information technologies for
maintenance sustainable urban transportation. The most significant problems of urban
transport related to (Irina Makarova, Rifat Khabibullin, Eduard Belyaev and Vadim
Mavrin, 2016):

« urban transportation reliability: citizens will use public transport if they trust it.
The credibility to provide services, schedules and the way of message serves the most
Important to the user;

» urban transportation comfortableness: people are in need of services.
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« difficulties of parking: since most of the time vehicles are in the parking lot,
car ownership growth has led to increased demand for space for parking; as a result,
there are problems associated with the use of available space, particularly in the
central areas of the city;

e commuter transportation over longer distances, people are spending more time
to get to work from the suburbs and back. One of the most important factors causing
this trend, related to the availability of housing because housing which are located
further away from the central areas of the city (which focuses on the majority of
jobs), is more affordable. Thus, suburban passengers are ready to sacrifice their time
for affordable housing;

« traffic congestion: traffic congestion is one of the most common traffic
problems in large metropolitan areas with populations, as a rule, exceeding the
threshold of one million inhabitants. They associated, in particular, with the
motorization and wide dissemination of cars, which leads to increase of demand for
transport infrastructure;

« distribution of cargoes: globalization and the materialization of the economy
leads to increase of the number of transported cargoes in the cities. Since the freight
transportation are usually carried out using the same infrastructure, which are
involved in the carriage of passengers, freight mobility in cities is becoming more
problematic;

* loss of public space: the majority of roads are in public ownership, and access
to them is free. The increase of traffic flows intensity has a negative impact on
society; it comes to markets, public meetings, parades, games and social interaction.
These activities were gradually supplanted by appearance of cars. In some cases, they
were transferred to the shopping malls, in other cases they were abandoned at all.
Traffic flows affect life and character of residents’ interaction and their use of street
space;

 IT and intelligent transport systems which improve public transport, because
operators are able to improve the quality of their services due to the presence of
accurate information about the location and movement of vehicles. In addition,
passengers can receive updated information on the respective web sites, stations and
other information points;

» using land: transport, especially road transport, affects nature use of the
territories. From 30 to 60 % of the territory of any major metropolitan area can be set
aside for transportation due to excessive dependence of residents from some types of
public transport. In addition, similar nature of the use of land for transportations also
confirms the strategic importance of transport in economic and social development of
cities.

» mismatch of public transport needs: many public transport systems or their
elements either overloaded or underloaded. During rush hours the tightness creates
discomfort for drivers, while the system itself is trying to cope with the increased
demand for transportation. Insufficient number of passengers determines the financial
instability of many transport services, particularly in the suburbs;

e using land: transport, especially road transport, affects nature use of the
territories. From 30 to 60 % of the territory of any major metropolitan area can be set
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aside for transportation due to excessive dependence of residents from some types of
public transport.

2. Sustainability urban transportation system.

Urban transportation system is one of the most important supporting systems
and includes external transport facilities and non-urban routes and commuter links,
urban street and road network. Basic functions of this subsystem are: organization of
the public, and other intercity transport, organization of external passenger and
freight transportation.

Effective performance of the transportation urban subsystem will ensure the
flows’ movement in the shortest time and at the lowest cost. This can be performed in
the framework of the transportation subsystem functioning, where the whole range of
services is minimized with respect to loss of time, socio- ecological and economic
resources, and all the necessary related services will be provided for customers.
Problems associated with insufficient transport services and uncertain transportation
terms, may adversely affect the logistics maintenance of the urban sustainable
development as a whole.

The sustainability of transport systems in large cities and megapolises is
determined by the stability of their constituent subsystems, as well as the stability of
relationships between them. This stability is ensured, to a considerable extent, the
quality of governance. Now for the management of large systems, which also include
transport, special instruments are created, such as decision support systems, expert
systems and management information systems. Such systems are designed for the
purposes of strategic management, as well as for solutions for local tactical tasks.
Rational control allows not only to improve economic performance, but also to solve
social tasks on improvement of transport service of the population and reduce the
negative impact of the transport complex on the environment (Irina Makarova, Rifat
Khabibullin, Eduard Belyaev and Vadim Mavrin, 2016.).

3. Information technologies in the sustainable urban transportation system
maintenance.

Modern information technologies, such as decision support systems, expert
systems, and others provide the ability to effectively analyze the technical and
economic projects, process modeling, preparation and presentation of results for
subsequent decision-making. The use of modern information technology can improve
the efficiency of cargo delivery by enabling rapid access to information about the
subjects and objects of delivery (Olga Zhuravleva, 2013).

Information technology must cover information logistics coordination that
allows one hand, to improve transport logistics coordination by providing residents
some services without unnecessary movements to the service center using special
technology; on the other - timely and unimpeded access to natural and legal persons
to information.

The functioning of information technologies is impossible without information
support. Therefore, the setting up logistics coordination of information flow in the
city and metropolitan area e-government activities should be launched:

Information management will contribute to:

1) intensification of the pace in providing the requested information to the
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public, the business community, investors

2) establishing practice of feedback and public consultation

3) eliminating problems that have arisen in the city and metropolitan area,
highlighted by public in tight schedule;

4) providing the services by local authorities to individuals and legal entities
through electronic means in simple and convenient manner without time and space
constraints

5) development of e-market for organization of bidding procedures for goods
and services purchasing;

6) creation of virtual accreditation, that enable online access of journalists to
activities which are provided by local authorities;

7) increasing of life quality by improving social services, health services
subsystem, providing guaranties for legal and socio-ecological-economic security,
spreading possibilities of urban educational and cultural subsystems;

8) establishing of a modern system of public relations for local authorities.

As the up to date information acquisition to the subsystem serves as a
determinant of qualitative functioning of the letters and rapid adaptation to changing
environmental conditions it appears appropriate to determine the optimization model
information flows coordination in the city and metropolitan area.

According to our research we use the principles of information entropy to
evaluate information flows. The coordination of information flows is influenced by
the bandwidth of the network communication channel. In particular, for comparison,
the speed of speech or reading is 120-200 words per minute, that is 2-3 words per
second. Assuming that the words on the average consist of 5 sounds (letters) that can
be coded automatically by 8-bit code, we find that the information bandwidth of the
audio channels (for example, voice telephony in terms of the transfer of useful
information) is 3 * 5 * 8 = 120 bps. That is, the telephone connection is extremely
inefficient for the transfer of large amounts of management information. Paper mail
correspondence is even less effective as the bandwidth of this channel decreases in
proportion to the increase in the time of sending correspondence.

The optimal information bandwidth management network of urban and rural
areas will be achieved when:

1) communication is between all participants is at the maximum bandwidth;

2) communication is a network one with a minimum number of intermediaries
that can cause loss of information (for example - reprinting messages with the
possibility of making additional copies to bugs);

3) entropy is proportional to the width of the channel.

The theoretical (scientific) results are: principles and functions of the
mechanism of providing of the intelligent IT systems in public and private
organizations for maintenance of the sustainable development of cities and
metropolitan areas. The practical (applied) results projects are model of optimization
information flows, infrastructure of the intelligent IT systems.

According to such criteria optimization model will be as:

Vk (k bit /t)— max (1)
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where VK is the bandwidth

k is the characters quantity in a message

t is the transmission time of messages (s).

In order to increase speed of management decision making, installation of fast
communication channels in the city should be combined with “administrative cloud”
(specialized centers with qualified staff), that provide consultations on legal,
economic and management issues. By doing that “administrative cloud” lessen the
load on local government because person on the elective post cannot use fluently the
whole scope of urgent issues. “Administrative cloud” shall perform as specialized
center for providing services by local government.

4. Conclusions.

Urban transportation system is one of the most important supporting systems
and includes external transport facilities and non-urban routes and commuter links,
urban street and road network. It is necessary to provide information technologies in
the sustainable urban transportation system maintenance. Information technology
must cover information logistics coordination that allows one hand, to improve
transport logistics coordination by providing residents some services without
unnecessary movements to the service center using special technology; on the other -
timely and unimpeded access to natural and legal persons to information.
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Anomauin. IJa  poboma  Hanpaeiena  Ha  NiOGUWEHHA — egekmueHocmi i
KOHKYPEHMOCNPOMONCHOCMI CYOeH HO0B020 NOKONIHHA. Takuil nioxio 0036015€ CMEOPHO8aAmu Kpim
cucmem pe2ynio8aHHs CUCMEMU KOHMPONIO, OIACHOCMUKY, A8MOMAMUYHOI  cueHanizayii i
asapitinoeo 3axucmy CYOHOBUX MEXHIUHUX 3AC00i8 NPUHYUNOBO HOB020 MUNY, AKI BIOMIHHI 8i0
ICHYIOYUX NIOBUWYEHOIO eqheKMUBHICTIO.

Kntouosi cnosa. cyonosi mexuiyni 3acodu, cucuemu pe2yiio8ants, cucmemu KOHmMpouro, nio-
pecynsamopu.

Po3poOka aBTOMaTHM30BaHUX CYJHOBUX TexHi4HMX 3acobiB  (CT3) 3
ONTUMaJIbHUMHU XapaKTEPUCTHUKAMU 03Hayae 1IBULIEHHS ix
KOHKYPEHTOCIIPOMOKHOCTI, 301IbIIEHHS MPOAYKTHUBHOCTI OOJIaJIHAHHS, 3HMKECHHS
MaJUBHUX 1 EHEPreTUYHMX BUTPAT, EKOHOMIIO METally, CHPOBMHU 1 I1HIIUX
MarepiaibHUX pecypciB. BnpoBamxenns edextuBHux aBromaruzoBaHux CT3
JI03BOJIUTH 1CTOTHO MiJBUIIUTH O€3MeKy MOpEIJIaBaHHs, MOHU3UTH EKCIUTyaTalliiHi
BUTPATH, CKOPOTUTH YHCENIBHICTh CYJAHOBUX €KIMAXKIB 1 MIABUIIUTH TPOBI3HY
3/IaTHICTH CY/IB.

Hnst cyusacaux CT3 xapaktepHi Oe3mepepBHI TEXHOJOTIUHI MPOIECH BEIMKOI
MOTY>KHOCTI 3 CKJIAJIHUMHU KOMIUIEKCAMHU €HEPreTUYHUX 1 MaTepiaJiIbHUX MOTOKIB 3
KOPCTKHUMH BUMOTAMH JI0 CYKYITHOCTI XapaKTEPUCTHUK, K1 BUTIKAIOTh 13 3arajbHOTO
[UIbOBOTO TMPU3HAYCHHS CYyJIHA, 3aJ0BOJIBHUTH $KI, CIHUPAIOYUCh TIJIBKK Ha
KOHCTPYKTHUBHI, TEXHOJIOT14H1, OpraHi3aliifHO-TeXHIYH1 METOJIU, Mal’Ke HEMOKJIIUBO.

Po3pobka matematnunux mojaeineit (MM) [1] aist 6utbmocti CT3, BKITtoUaroun
BKa3zaHi, #AK OO'€KTIB yNpaBIiHHSI 3BUYAHHO 3IHCHIOETBCS 3  BEJIUKUMHU
CIIPOIIICHHSIMU, 30KpeMa, BUKOPUCTOBYIOTHCS MOJIEN CTal[lOHAPHI, JIIHIHHI, HU3bKO1
po3MipHOCTI. DAKTUYHO K Il O0'€KTH € HECTAI[IOHAPHUMH, ICTOTHO HEJIHIMHUMU 1
MOBMHHI OMNMUCYBaTUCS PIBHSHHAM BHCOKOi poO3MIpHOCTI. s po3poOku cucrem
VOPaBIIHHS TUMU 00'€KTaMU BUKOPUCTOBYIOTHCS METOAM KJIACHUYHOI, a HE Cy4yacHOT
Teopii ympaBiiHHSA. EKcrutyaraliiifHi Jiana3oHd 3MiHM XapaKTEPUCTHUK CyYaCHUX 1
ocobmmBo mnepcrnekTuBHUX CT3 HACTIIBKM IIMPOKI, IO YMPABIIHHA HHUMH 32
JIOTIOMOTOI0  TPAJUIIAHUX CHUCTEM CTa€ Bce Oulbll CKpyTHUM. [IpoexTyBaHHA 1
BUNMPOOYBAHHS TaKMX CHUCTEM YIPaBIIHHS 3aTATYIOThCSA, 1 HOMEHKIATypa iX
30UTbITy€eThesl. TakuM 4MHOM, 00'€KTH YIpaBIiHHS HEYXWIHHO YCKIQJHSIOTHCA, a
yac, W10 BIABOJUTBCS Ha PO3POOKY CHUCTEM YINPABIIHHA LUMHU 00'€eKTamu,
cKkopouyeThesi. [locumioloTbess BUMOTH 110 3a0€3MEYeHHS Mpale3laTHOCTI CHCTEM
YOPaBIiHHSA B HEIITATHUX CUTYalisX, X YHIBEPCAIBHOCTI, MOJIYJIbHOI MOOYI0BH,
HAJIHHOCTI, Oe3Melli, 3HUKEHHIO BApTOCTI anmapaTypH.
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[TinBuimeHHss HEOE3MEeKN TEXHOTEHHUX 1 MPUPOTHUX KaTacTpod MPemsBIIsE 10
CydyacHUX 3aco0iB aBToMaru3alii jgojaTtkoBl BuMoOrH. CyaHOBUH IeEpCOHAI,
00CIIyrOBYHOUYMI CKJIQJIHI YIPaBJIsA0Yl KOMIUIEKCH, HE BiJjpa3y 3HAXOJAUTh PIIICHHS B
HEILTaTHUX, aBapIMHUX, KaTaCTpO(PIUYHUX CHUTYaIlisfX, JOMycKae (aTaibHI MOMUJIKHU.
B nmx cwutyarmisx HeoOxigHa KOMIT'IOTEpHAa MIATPUMKA 1 THUMYacoBa 3aMiHa
JIIOJICBKOTO 1HTEJIEKTY IITYYHUM.

BianoBigHO 10 TOJIOKEHb CydacHOi Teopii yMNpaBiIiHHA CTPYKTypHa cXxema
CUCTEMHU YMPABIIHHSI HOBOTO TOKOJIHHS MOBUHHA MAaTH HACTYITHUW BUTJIS (IIUB.

puc. 1).

[Ipuitasati mo3navyeHHs (puc.l): X — BHYTpIIHI 3MiHHI CTaHy O0O0'€KTy
yhpaBiiHHA, Z — KOHTPOJIbOBAH1 3MiHHI CTaHy 00'ekTy ynpaiinHs, U — ynpaBiiHHs,
IHIEKCH O, I, a, M — BIJANOBIAHO «ONTHUMAJbHE YIMPABIIHHSY, «ONTUMAJIbHE

VOPaBIIHHS y MITATHOMY PEXUMI», «ONTHUMAJbHE YIPaBIiHHA B aBapiitHOMY
PEKUMI», «3MIHHI MOJIET».

Taki cucremu ynpasmiaHs CT3, cTBOpeHI 3 BUKOPUCTaHHSIM aJTOPUTMIB
ONTHUMAJIbHOTO OLIHIOBAaHHA, 1eHTU(iKalli 1 ymnpaBiliHHS OO'€KTOM B IITATHHUX 1
aBapiiHUX pexuMax, € OLIbII BUCOKOSIKICHUMHM B TOPIBHSIHHI 3 TPaJUWLIMHUMH,
J03BOJISIIOTH OUTBII OOTPYHTOBAHO BUKOPUCTOBYBATH MPOrPAMOBAHI KOHTPOJIEPH IS
peaizali JOCTaTHbO CKJIAJIHUX aJlTOPUTMIB.

W- zoBnimmniii snus

A A 4
4,, _ . .
> CT3 —o00'bekT yrpaBaiHHs
v X vy W
Jaraui
vvZ X, v v Wi
>
ANroputMm > AnropurMm
OINTHMAaILHOID UMI ONTHMAILEHOT
= - - = tan
OLIHHYBAHHA
1, > ImeHTH(IKALT
1ix TTu, 130, TTU
AJTOPUTMH ONMTHMAIBHOTO YIIPaBIiHHA
B IITATHHUX 1 aBAPIHHMX peuMax

U=U,+ U,

Puc. 1. - CxeMa nepcneKTHBHOI ONITUMAJIBHOI JANITUBHOI CHCTEMH
YHPaBJIHHS CYAHOBUMM T€XHIYHMMH 32C00aMu

MoxnuBi cami pi3HI peam3anii cucteM ymnpasiiHHI CT3 3 mpuBeneHoro
CTPYKTYPHOIO CXEMOIO 3aJIeKHO BIJl aJNTOPUTMIB ONTUMAJIbHUX MPOLEIYP
OLIIHIOBAaHHS, 1I€HTU]IKALIIT 1 YIPaBIIHHS, 110 BUKOPUCTOBYIOTHCS.
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[Ipore mominpHe iX (GopMyBaHHS MOTOKYBATH SK 3 CyYaCHUMH 3arajbHUMU
BUMOT'aMH JI0 CUCTEM YIPABIIHHS, TaK 1 13 cnelupiYyHUMU BUMOTaMU, BUKIIAIEHUMU
BUIIIE.

J10 OCHOBHUX 3 IIUX BUMOT BIIHOCSITHCSI HACTYIIHI:

- MiHIMYM HEOOX1HO1 anpiopHoi 1H(popMallli He TIIBKH PO MapaMeTpH, ajie 1
PO CTPYKTYPY MOJIE1 KEPOBAHOTO 00'€KTY 1 30BHIIIHIX JI1if;

- MiHIMaJIbHE BTPYYaHHS B IPUPOTHUHN TIepeOir mporiecy;

- HasABHICTb ITPOTHO3YBAHHS KEPOBAHOTO IMPOILIECY;

- ONITUMAJIFHE YMPABIIHHS BIAMTOBIIHO JI0 3MIHHOTO KOMITJIEKCHOTO KPUTEPIIO 1
0oOMeXeHb, TII0OYUX Ha BCIX €Tarax 1 y BCiX pexXuMax poOOTH 00'€KTy yNpaBIIiHHS;

- HasIBHICTh MOYJIMBOCTI MIITPUMKH CYJHOBHX ONIEPATOPIB B YXBAJICHHI PillIeHb
11X TUMYaCcOBO1 3aMiHM KOHTYPOM aBTOMATHYHOTO YIIPABIIHHS JJIs 3a1I001TaHHS
aBapiii 1 karactpod;

- MOXJIMBICTD peaii3alii Ha 0a3i MporpaMoBaHUX MPOMHUCIOBUX KOHTPOJIEPIB.

[{um BuMOTaM, SIK TIOKa3aJia MPaKTUKa OCTaHHIX POKiB [4], MPUHIIMIIOBO MOXKYTh
3a/I0BOJILHAITH HE BCl, @ TUIBKM aJalTHUBHI ONTUMAalbHI CUCTEMHU YINPABIIHHA 3
BUCOKMM  DIBHEM IUTY4YHOTO  IHTEJIEKTY — CHUCTEMH  YIpPaBIIHHA, LIO
CaMOOPIaHi3yIOThCA.

BiactuBocTi 00'€eKTy ynpaBiIiHHS, BKJIIOYAOYM MaTeMaTUYHYy MOJIEJIb, HEBIJIOMI.
besnepepBHUil yac po30MBAETHCS HA LIMKIM, HAUKOPOTIIUM 1HTEPBAJIOM Hacy € KPOK.
BXi/HOIO BETMYMHOIO € CUTHAJN PO3Y3TO/KEHHS Z MK 33Jaf040I0 JII€10 1 BUXITHOIO
BEJIMUMHOI KepoBaHOro o00'ekty. CHUTHalm poO3y3ro/UKEHHs 3a JIOIOMOIOIO
QITOPUTMIB OLIIHIOBaHHS Ha OCHOBI (UIbTpiB KammaHna oOpoOIsEThCS HA KOKHOMY
kpoi. B Omomi onTtumanbHOi iAeHTHdIKALII TIO BUOPAaHOMY TOKa3HUKY,
BHUMIPIOBAaHOMY 1 OOYHCIIIOBAHOMY B XOJII CAMOTO TPOIIECY YIPaBIiHHS, TOB'I3aHOTO
3 SIKICTIO, TOYHICTIO PEryJIIOBaHHS Ha KOXXHOMY IMKJI a00 MPOTITOM psAy LHUKIIB,
3MIMCHIOETHCS aBTOMATUYHMM BHOIp TOPSIAKY MOJIENl OILIIHIOBAHOTO TPOIIECY.
BuxonaBua yacTHa ONTUMAIBHOI CUCTEMH MA€ alrOPUTM, CHHTE30BaHUI Ha OCHOBI
iHTeraJ'IBHOFO KBA/[paTHIHOTO KPUTEPII0 3 ypaxyBaHHSIM BHUOPAHOTO TMOPSIKY
mozeni. Ha BUXoai CUCTeMH BCTaHOBIIIOETHCS EKCTPAIOJIATOP HYJLOBOTO MOPS/IKY,
KU 3a6e3neqye IIMAaTKOBO- HOCTlI/IHy EKCTPAIMOJISIII0 1 OHOBJCHHS CHUTHATY
VOPaBIIHHS Ha KOXXHOMY IUKII. [IpOTATroM NUKITy MOJOKEHHS OpraHy yHpaBIiHHS
3anuIIaeThCss  He3MiHHUM. CaMooprasizaiiisi CHCTEMH  YIOpPaBIiHHA, OTXKeE,
3MIIMCHIOETHCS 32 IOTIOMOI'OI0 B3a€MO3B'I3aHUX MPUUHATUX AITOPUTMIB OLIIHKU CTaHy
cucteMu, QuibTpalii BXiHOI 1H(pOpMaIllii, CTPYKTYpPHOI 1 apaMeTpUyHOi ajanTarii
aBTOMaTU4YHO (OPMOBAHOI MOJENI, 1 HapemTi, aBTOMAaTUYHO BHU3HAYYyBaHUX
ONTUMAJIbHUX YHPABISIIOYUX JIH.

IIpoBeneni aocaimKeHHs TOKa3ajdd BIJAMOBIAHICTh I1€1 CHCTEMH CYYaCHUM
BUMOTraMm, 1110 MPEeA'sBISIOTHCS 1€ ONTHUMAalIbHA CUCTEMa, 1110 CAMOOPraHi3yeThes [2,
4], 3amoBOJIbHAE€ BUMOTaM MiIHIMadbHOI HEOOXiIHOI ampiopHoi iHdopMalii mpo
CTPYKTYpPY, MapaMeTpu peryJbOBaHOTO 00'€kTy, 30y/DKCHHS 1 HABKOJUITHBOMY
cepenoBuily. CamM NPUHIUIN il CUCTEMH CHOpUAE€ IMBUAKIA afanTarii J0 3MiHH
PEXUMY 1 CTPYKTYPH PEryJIbOBAHOTO 00'€KTY.

[IpoektyBaHHsi cucTeMHu, ii HACTpoOilka MpH eKCIUTyarTalii He BHUMAararoTh
HAssBHOCTI MAaTEeMAaTHYHO1 MOJIEI 00'€KTY.
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[HIIa 3 OCHOBHHMX CyYacHUX BHMOT, IO MPEA'SIBISIIOTHCS A0 OUIBIIOCTI CUCTEM
aBTOMATHMYHOTO 1 aBToMmaTu3oBaHoro ympabmiHHA (CAY) TEXHOJOTITYHUMH
mporecaMd 1 PyXOMHUMH OO0'€KTaMH, TIOJISITa€ B MIHIMQJIbHOMY BTpPy4YaHHI B
MPUPOJHUIN BUIBHUN PyX 00'€KTy, MPUHAWMHI, B IITATHUX PEKUMaAxX OCTaHHBLOTO. Lle
3a0€3Meuy€eThCs  BUKOPUCTAHHSAM  aliroputMy  (GOpPMYBAaHHS  ONTUMAJIBHOIO
YIpaBJIiHHS BIAMOBIAHO J0 1HTErPaJbHOTO KBAAPATUYHOTO KpUTEpiro. MiHimizalis
IHTErpaJIbHOTO ~ KBagpaTUYHOTO  KPUTEPIF0  HEPO3PUBHHM  TMOB'I3aHa 3
MPOTHO3YBaHHSM, eKCTpamnoJsiieo. CuctemMa Mae HaroAy MIBUIAKOI caMOopraHizaiii
KOHTYpIB yNpaBJiHHSA B yMOBaX aBapiiiHMX HEMITAaTHUX cUTyalii. Lls MOXIMBICTH 1
MIITPUMKA OIEpPaTOpiB MPHU YXBaJEHHI pillleHb 1 X TUMYacoBa 3aMiHa KOHTYPOM
ABTOMATUYHOTO VYIPABMIHHS CHCTEMH MOXYTh TpaTH y>K€ BaXJIUBY pOJIb B
3amo0iraHHi aBapiil 1 karactpod. AJNTOPUTMHU, IO BUKOPHUCTOBYIOTHCS, CIPHUSIIOTH
BIJIHOCHIM TPOCTOTI MPOrPaMHOrO 3a0€3MEUECHHsS] CUCTEMHU 1 HAJal0Th MOKIIUBICTD
MOT0 MIKpOIIPOLIECOPHOI peanizallii Ha MPOMHUCIOBUX KOHTpOJIEpax.

JIns  CKJIaHMX TEXHOJOTIYHMX O0'€KTIB 3aMiHa TPAJMUIIHHUX CHUCTEM
ABTOMATUYHOTO YIPaBJiHHA NOCTIHHOTrO HanmaroxeHHs 3 [11/[-3akonamu cucremamu
HOBOTO KJIacy MPHUBEJE, SIK MiHIMYM, JI0 JBOX BOKJIMBHX HAcHiAKIB [5, 6]:

1) BIIMB YMHHUKIB, W10 TMOPYWIYIOTh 3aJaHl TEXHOJOrIYHI MPOIECH,
MapUpPyBATUMETHCS II€I0 CUCTEMOIO PETYIATOPIB 0 MEX, BIABEACHUX YIPABIISIOYNM
JUSIM;

2) MOTOYHI 1 EKCTParoJIbOBaHI TOPYIICHHS PEryJIbOBAHUX TEXHOJOTTUHUX
MPOIIECIB MOXKYTh TMPAKTUYHO MHTTEBO TMepefaBaTtuca Ha iHdopmaliiiHe rmose
oreparopa abo aBToMaTu 3axuCTy. biioku oiiHIOBaHHS (CriocTepirayi) JaHUX CUCTEM
MOXKYTh BHITYCKaTHCSI 1 3aCTOCOBYBATHUCS OKPEMO SIK MPOTHO3aTOPIB HEOE3MEUHUX
PEXKUMIB, 10 BHUJAIOTh CHUTHAJW Ha BIANOBIIHI JAHUCIUIe] a00 MPHUCTPOi s
NOJaNbIIOr0 BUKOpHUCTaHHs. L{g oOcTtaBuMHA 03BOJISIE CTBOPIOBATH KpPIM CHUCTEM
pEeryJIIOBaHHS CHUCTEMU KOHTPOJIO, JIarHOCTUKM, ABTOMATHUYHOI CHUTHAI3aIli 1
aBapiiiHoro 3axucty CT3 NOpUHIMIOBO HOBOIO THIY 1 BIJMIHHI BlJ ICHYHOYHX
MiIBUIIEHOIO €(hEKTUBHICTIO.

Ha 3aBepiieHHs BUKaay nepeBar CUCTEM yMPaBIiHHS, 10 CAMOOPTaHI3yIOThCA,
CIiJT 3a3HAYMTH, IO BOHH MOXYTh [IOCTABIATUCA Y BUIJSAI IPUCTPOIB,
OpIEHTOBAHUX SIK Ha KOHKPETHI HOB1 00'€KTH yMpaBIiHHS, TaK 1 K OJOKH camo
HAJIAroKEHHS Ha 00'€KTH YIPaBIIHHS 3 TPAAUIIHHUMH PETYISITOPAMH.

Taki camoHanaro/pKyBalibHi CUCTEMH JIOIIJIbHO BUKOPUCTOBYBATH HA CyAHaX B
Nepiry 4Yepry B HaAMBIAMOBIAAIBHIIIUX CHCTEMaxX YIPABIIHHSA, 10 3a0€3MeUyIoTh
VIOPABIIHHSA PYyXOM CYJHA, MPONYJbCUBHUMHU YCTAaHOBKaMH, JOMOMIKHUMHU
MeXaH13MaMH, eJIEKTPOCTAHI[ISIMU.

3BepHEMOCS, HAMPUKIIAJ, 0 0COOJIMBOCTEN CUCTEM aBTOMATUYHOTO YIPABIIIHHS
OE3MEeKOI0 CYJTHOBOI €JIEKTPOCHEPreTUUHOI cucTeMu. Big iX sKocTi 1 HaJIWHOCTI B
3HAYHIA Mipl 3aleXUTh Oe3leKka MOpEeIJIaBaHHS, a TaKoX TEXHIKO-€KOHOMIYHI
MOKa3HUKH e(eKTUBHOCTI eKkcruryartamii cyniB. CyaHo sk 00'€KT cucTemu
aBTOMATUYHOTO YIIPABIIIHHSA € CKJIJHOIO JJAHKOIO, 1110 CKJIa/Ia€ThCs 3 KOPIYCY CyIHa,
KepMa 1 HaBKOJHIIHLOTO 1X cepeaoBHia. TouHuil MareMaTuuHuii omuc [1] Takoi
JAHKW 3ycTplya€e BEJIMKI TPYAHOIIl, a OJep>KyBaHl MpU IIbOMY HENIHIHHI pIBHSIHHS
HaJ3BUYaHO ckiaaaHi. [lpu mpoMmy enekTpuyHi KOeQIili€EHTH PIBHSHb 3HAYHO
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3MIHIOIOTBCSL 13 3MIHOIO HABaHTaXEHHA CyJaHA, TOOTO CYOHO € HENTIHIMHUM
HecTalioHapHUM 00'ekToM. TOMy Ha MPaKTHI AJisi CHHTE3Y CUCTEM aBTOMATUYHOIO
yHOpaBiIiHHS O€3MEKOI0 CYIHOBOI E€JIEKTPOCHEPIeTUYHOI CUCTEMH BUKOPHUCTOBYIOTh
CIIPOIIICH] JIIHIMHI cTallioHapHI MaTeMaTUYHI MOEN1 00'€KTY, KOSDIIIEHTH SIKUX TPU
pI3HUX BapiaHTaX HABAHTAXEHHS 1 IMIBUAKOCTAX XOAY PO3PI3HSIOTHCS Ha MOPSIOK 1
Buie. TpaguiiitHuM 3akoHoM yrpaBiainug € [11/]-3axon [1].

OgHuM 3 OCHOBHUX HampsMiB pIlIEHHS I1€i MpoOaeMu OyJ0 CTBOPEHHS
ABTOHOMHHX aJalTUBHUX CHUCTEM aBTOMATHYHOTO YMIPABIIHHS OE3MEKOI0 CYIHOBOI
€JIEKTPOCHEPIe€TUYHOI CUCTEMH, sKa 3a0e3edye B OUTBIIOCTI BUMAKIB aBTOMATUYHY
HACTPOWKY TMapaMeTpiB (MapaMeTpuyHy ajamnTailifo) CHUCTEMU TpH 3MiHI CTaHy
00'eKTy ympaBiiHHS 1 30BHIIIHIX YMOB IJIaBaHHA (IIBUIKOCTI XOAY, OCIIaHHA Cy/Ha,
CTaHU MOroAH, TIIMOMHM TIiJ KijeM). JIocBi eKCIuTyarTallii Takux aJallTHBHUX CHCTEM
MIATBEPAUB MIABUINEHHS X TEXHIKO-€KOHOMIYHOI €(pEKTHMBHOCTI B IOPIBHSHHI 3
TpaauIifHUMU cucTeMaMu. [IpoTe B)KWBaHHS aaliTUBHUX CHUCTEM JO3BOJIAJIO JIUIIIC
YaCTKOBO PO3B'sI3aTH MPOOJIEMY, OCKUIbKH MOTEHIIHHI MOXJIMBOCTI MapaMeTpUUYHOT
aganTanii oOMexeHi. B gaHomy BuUManKy, y 3B'S3Ky 3 BKa3aHUMH OCOOJIMBOCTSIMHU
CyliHa SIK OO'€KTy yHpaBliHHS CHUCTEMH AaBTOMATUYHOIO YIPaBJiHHS OE3MEKOI0
CYIHOBOi €JIGKTPOCHEPTeTUYHOI CHCTEMH, JUIsi TIOBHOTO BHPIIIEHHS MpoOieMu
NnoTpiOHE BUKOPUCTAHHA CTPYKTYPHOI 1 MapaMeTpUYHOI ajanTaili, ika He NOB'sA3aHa
3 MaTeMaTHYHOI0 MOJEIUTI0 O0'€KTy 1 peami3yeTbCs alrOpuTMaMu CHCTEMH
YIpaBJIiHHS, 110 CaMOOPTraHi3oBYeThCsA. [IpoBeneHi AOCHIHKeHHS MATBEPAUIN TaKl
MOJKJIMBOCTI CHCTEMHM YIpaBJIiHHSA, [0 camo opraHizoByeThes [3]. [IpuBenenwuit
MIPUKJIA]] € TUTIOBUM.

KomriekcHuil po3riisa; MOXIMBOCTEH 1 nepeBar cucteMm ympasiinas CT3, mo
CaMOOPraHi3yIOThCs, J1a€ MIJCTaBy JJIA CTBEPKEHHS, 10 MPONOHOBAHUM MIiAXIJ J0
BJIOCKOHAJICHHSI 3ac001B aBTOMAaTH3allli pI3HOTO TpPHU3HAYEHHS (pEryIrOBaHHS,
KOHTPOJIIO, CUTHAMI3aIlll, 3aXUCTy 1 Take 1H.) CyJTHOBUMHU TEXHIYHHUMH 3aCO0aMU €
MEePCIICKTUBHUM.
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Aunomauyus. B pabome axmyanuzupyemcs 60NpPOC HEOOXO0OUMOCMU U3VUeHUs ONblMmd
3apyOedHCHbIX CIMPAaH NpU pearu3ayui HAyuOHAIbHLIX OMPACiedblx Npoekmos ¢ yuacmuem Kumas.
Oceewaemcst 60NPOC COBPEMEHHbIX pednuil U NepCnekmué YKpaunol 6 00aacmu npusiedeHus
Kumatickux uneecmuyuii. Ilpueooumcs uHpopmayus OMHOCUMENTbHO YYACUSA 2100ATbHbIX
nopmosvix onepamopoé Kumas 6 mpancnopmuvix npoexmax Eeponvi u Opyeux cmpan.
Ompadicaemcsi MHeHUe OMOENbHLIX NOIUMUKOS U AHAIUMUKOS, KOMOpble NPU3bIBAom K
OCMOPONCHOCIU 8 NPUHAMUU PEULeHUU, KACAIOWUXCSA KUMAUCKUX KANUMAIO08L0HNCEHUL 8 NOPMOBYIO
ungpacmpykmypy u opyeue Kiuegble Ce2MeHmMbl HAYUOHAIbHOU IKOHOMUKU. Buickasvieaemcs
MHEHUe 0 MOM, 4mo 6X0dcOeHUe 2100ANbHbIX MOHONOAbHBIX 00beOUHEHUN HA YKPAUHCKUL PbIHOK
NOPMOBYLIX YCIye OOINCHO OCYWecmenamucs 0e3 ywepba Onsi e20 YY4aCMHUKO8 U HA YCIO08USX,
8bI2OOHBLX, Npedcoe Bce2o, OJisl 20Cy0apcmeda, d He MONbKO Ol OMOENbHbIX YACMHLIX JUY U
UHOCIMPAHHBIX KOPNOPAYUIL.

Knroueswie cnosa: nopm, nopmoaulii onepamop, pblHOK NOPMOGLIX YCye.

Beryniienue.

Kuraiickas naponnas pecnyonuka (KHP) sBnsercss omHuM u3 KpymHEHIIHX
WHBECTOPOB B Mupe. Ero 3apyOekHbIe WHBECTUIIMH COCPEIOTOUYEHBI, TJIABHBIM
oOpasom, B Asuu, EBpome u Cesepnoit Amepuke. Bzaumoortnomenus KHP ¢
YKpanHOW [0 HEIAaBHEr0 BPEMEHHM HAXOJIWINCH MPEUMYLIECTBEHHO B IUIOCKOCTH
TOProBbIX B3auMOJIeCTBUI. OQHAKO, B HACTOSIEE BPEMS KUTAUCKUE KOMIIAHUU BCE
Yalle HWHTEPECYIOTCS KPYNHBIMH WHBECTUIMOHHBIMU MPOCKTAMU B Pa3JIMYHBIX
chepax YKpaMHCKOM SKOHOMHMKHU. DTO aKTyaJu3UpyeT MPOBEACHHUE dalbHEHUIINX
HCCJICIOBAHUM B HAIPABJICHUSX

- U3y4CHUSI ONbITa 3apyOEXHBIX CTpaH IMPU pealu3alUd HAIMOHAIbHBIX
OTPacCJEBBIX MPOEKTOB C YYACTHEM KUTAWCKOTO KAUTAJIa;

- aHaJIM3a COBPEMEHHBIX peaMii U TEepPCIEeKTUB YKpauHbl B 00JIaCTH
MPUBJICYCHHS] KUTAHCKUX MHBECTUIIMN K pean3aiiii UHPPACTPYKTYPHBIX MTPOEKTOB,
B TOM 4HCJIe U B chepe mopToBOro Ou3Heca.

OcHoBHOM Tekcr. IlopThl B HacTofIee BpeMs SABISIOTCS Haunbosee
MPEACTABUTEIBHBIM 3BEHOM MOPEXO03SMCTBEHHOTO KOMIUIEKCA Y KpauHbl, a MOPCKOU
TPaHCIIOPTHBIN TMpoIecc obecrneunBaeTcss, B OCHOBHOM, (PIIOTOM HMHOCTPaHHBIX
rocygapcts. [lo3aToMy, HECMOTpsi Ha TO, YTO CErOJAHS HAIId MOPCKUE IOPTHI U
Ha3bIBAIOT «UYEPTOBOM IOKUHOW MpoOiemM» (MO0 HUX KOJUYECTBY IOCJIE AHHEKCUU
KpbiMa), oHU Bce-Taku SBISIOTCS CBOETO poja OPEHIOM YKPAaMHCKOTO MOPCKOTO
TpaHCIOpTa U OyAyT OCTaBaTbCsl B ATOM KadecTBe B 0003pumMoil mepcrektuBe. K
COXKaJICHUI0, Oy/ylliee OTEYECTBEHHOTO TPAHCIIOPTHOIO U MaccaXupckoro ¢ioTta, a
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TaKXe CyJ0CTPOUTEIBLHOIO CEKTOpa, IOKa, OCTaeTcs He onpenesieHHbIM [1]. Tem He
MEHEee, BOMPOCHI, CBSI3aHHbIE C pa3BUTUEM U (YHKUIMOHUPOBAHMEM BCEX
BBIIIICHA3BAHHBIX  CTPYKTYPOOOPA3yIOMIMX 3JIEMEHTOB TPAHCHOPTHOM CHUCTEMBI
CTpaHbl, HE TEPAIT CBOCH AaKTyaJIbHOCTH U NPOJOJIKAIOT paccMaTpPUBAThCA B
Hay4YHBIX paboTax OTEUYECTBEHHBIX aBTOPOB, Hampumep, [2, 3, 4, 5]. Onnaxo,
OYEBHMJIHO, YTO JIEATEIBHOCTh PA3JUYHBIX JJIEMEHTOB MOPEX035HUCTBEHHOIO
KOMILIEKCAa YKpaumHbl HYXJAaeTcs HE TOJIbKO B HAy4YHO-TEOPETUYECKOM H
METOJIMYECKOM OOECleueHud, HO U B (PUHAHCOBON MOJAEpXK KE, KaK B paMKax
IIpoexra Tpanc-Espomneiickoii tpancmopraoit cetn (TEN-T)' [6], Tak u B pamax
ctpareruu pazsutus Kuras «Onus nosic - oquH nyte» [7].

B HacTosiee BpeMsi pa3inyHbIe CpEJCTBAa MacCcOBOW MH(pOpMAIUU, MeYaTHbIE
NEePUOANYECKHUE M3/IaHUs U AIIEKTPOHHBIE JKypHaJbl coobmaoT 06 unrepece KHP k
3apyOexHBbIM HH(PPACTPYKTYpHBIM TpoekTaM. [Ipu 3ToM mopThl paccMaTpUBaIOTCS
Kutaem B kauecTBe OJHOrO M3 MPUOPUTETHBIX OOBEKTOB HWHBECTUpOBaHuUsA. [lo
OLICHKaM aHaJIUTUKOB oOmui o0beM uuBecTHIMii KHP B 40 KpynmHBIX MOPTOBBIX
IIPOEKTOB IO BCEMY MUPY yxke npeBbicuia 45,6 mupa. nomwt. CIIA. Tonpko 3a nepuon
2017 r. o6bem kanuTanoBioxkeHuil [lonHnebecHol B 3apy0OeKHbIe MOPTHI YABOUIICS U
coctasui 20,1 mupa. goyn. CIIA [8]. 3a mocnegHue ke S JIeT TpU KPYyHHEWIIUX
noptoBbix xosauara KHP («Ocean Shipping Company» («COSCO»), «Shanghai
International Port Group» («SIPG») u «China Merchants Port Holdings»
(«<CMPort»)) yBenuuuid CBOE MPHCYTCTBHE B JAPYTrUX CTpPaHax BYETBEPO, a IO
00bemy uHBecTUIHM — BTpoe [9]. Ele He1aBHO 3TH KOMITAHUH BKJIAIBIBAJIA JICHBTH B
uHppactpyktypy 10 3apyOexHbix mopToB. CeroiHst X KOJIMYECTBO BhIpOCIo 110 40.

OcoOblif HMHTEpeC A KHUTAWCKUX MOPTOBBIX ONEPATOPOB MPEICTABIISIOT
uHppacTpykTypHbie MomHOCTH EBporbl. Tak, B 2017 1. kuTaickasi Tocy1apCcTBEHHAs
kommanus «COSCO» kynuna 3a 200 muH. eBpo 51 % akiuii UCIaHCKOro MOPTOBOTO
xonauara «Noatum Port Holdings» u mpuoOpena y marckoit komnanun «Maersk»
100 % axmuii KoHTeHHEPHOTO TepMuHaia B mopty 3eoprorre (benbrus). CTouMocThb
nociaenHent caenku cocrasmwia 42 muH. nowt. CITA. B 2016 r. kommauus «COSCO»
B3s1a B KOHIeccuto 10 2052 r. rpeueckuit nopt [Iupeii. Ha nmepBom 3tane kutanipsl
npuobpenu 51 % akuuit 3Toro moprta 3a 280,5 miiH. eBpo. Uepe3 5 jeT corjiacHo
noroBopy «COSCO» mmanupyet BRIKynuTh y ['perun emie 16 % akmwuii 3Toro mopta
3a 88 MyH. eBpo, a B TedeHHe ciemyromux 10 et coOupaeTcs BIOXKHTH eIIle
350 mutH. eBpo B ero uHdpactpykrypy [10]. Kpome toro, «COSCO» npunaiexar
35 % Ttepmunana «Euromax» B Porrepmame u HeckoibKO TepMHHaIOB B MTamuw.
OmgnumM U3 «rpoMkux» coobiTuii 2017 r. B MOpPTOBOM OTpaciu crajia mnobdena
kurtaiickoro koncopumyma «China Communications Construction Company»
(«CCCC») B Tenaepe Ha MPaBO CTPOUTEIILCTBA HOBOI'O KOHTCHHEPHOTO TepMHUHAJIA B
nopty 'amOypr. OnHako, Kak TMOKa3bIBaeT MHUPOBasi MPAKTHUKA, WHBECTULIMOHHBIM
unrepec KHP He orpanmumBaercs mopramu EBpomnbl. 3a €€ mpenenaMu CIHCOK

! MUHUCTP MHOCTpaHHbIX Aen YkpauHbl MaBen KNuUMKWH 1 npeacTaBuTens EBponeiickoro cotosa (EC) ®enepuka MorepuHu
noanucann OOKyMeHT «B3aMMonoHUMaHne BbICOKOTO YpPOBHS Mexay YkpauHon u EC o pacnpocTpaHeHuu WHAMKATUBHBIX KapT
EBponenckon TpaHcnopTtHon cetu TEN-T Ha YkpaumHy» («High Level Understanding on TEN-T Core Network Extension Maps To
Ukraine») [6].
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KUTalCKUX aKTUBOB B MOPTOBOH cepe TakxKe T0CTaTOYHO oOmmpeH. Tak,

-B koHne 2015r. «SIPG» BeMrpasa KOHTPAaKT Ha CTPOUTEIBCTBO H
sKcIUTyaTanuio nopra Xanda B U3paune. B 3ToT nopt miaHupyeTcss ”HBECTUPOBATh
nopsinka 2 miupa. nowt. CIJA u caenats ero kpynHeiiimum B M3paune ¢ oobemom
nepeBaiku KoHteitHepos B 1,86 muiH. TEU B rog;

- B Hayasne ceHTa0ps 2017 r. roukonrckas kommanust «CMPort» mpuobpena
90 % akumii KOHTEWHEPHOro TepMuHana B OpasuibckoM mnopty Ilapanarya 3a
920 mmn. gomn. CIIA. Tlnanupyercs 3a qBa roja A0BECTH MOIIHOCTh 3TOTO MOPTa C
1,5 no 2,4 mun. TEU B rogx;

- B 2017 r. lpu-Jlanka odpunmansuo nepeaana Ha 99 net B nonb3oBanne KHP
mopt Xam0OaHTOTa Ha Mre cTpaHbl. Kwurtaiiilam mgoctayiics yOBITOYHBIN, HO
CTpaTEerMuecKd BaXKHBIM OOBEKT - TIyOOKOBOJHBIA MOPT HAa CaMOM MEPEKPECTKE
MUpPOBBIX TOProBbIX IyTed dvepe3 WMuauiickuii okeaH. CymMMa MepBOro TpaHula
coctaBuia 292 muH. noswt. CIIA, 3a HUM MOCHIEAYIOT BHITIJIATHI HA OOIIYI0 CYMMY B
1,12 mapa. mosn. CIIA [11];

- B okTa0pe 2017 r. rmaBa mpaButenbcTBa CeBEpHOU TEPPUTOPUU ABCTPAIUH
(cyowekT denepanun B coctaBe ApcTpaymiickoro Coro3a) oOBSIBUI O 3aKIHOUCHUH
CIENIKH, 110 YCJIOBHSM KOTOpOH KuTaiickas rpymma «Landbridge» apenmoBana Ha
99 ner nopt ropoaa Jlapsun. Cymma KoHTpakTa coctaBuia 506 MIH. aBCTpaIMMCKUX
nosuapoB (okojo 370 muH. pomn. CIIIA). B pamkax atoro cornmamenuss Kurai
o0s13a51Ccst B TeueHue 25 JeT UHBECTUPOBATh B PA3BUTHE MOPTOBOM MH(PPACTPYKTYPHI
6osee 200 MITH. aBCTpaIUCKUX q0/uTapoB (mpumepHo 145 muH. gour. CIIIA) [12].

HecMoTpsi Ha BbIlIECKa3aHHOE, HET €JIMHOTO MHEHHUS OTHOCUTEIBHO pOCTa
KHUTACKUX WHBECTUIIMA B TOPTOBYIO WHOPACTPYKTYPY U JPYTrU€ KIFOUYEBBIC
CErMEHThl JKOHOMHKU. HekoTopble TOJUTUKM W  AHAIUTUKUA  BBIPAXKAIOT
03a00YE€HHOCTh W MPHU3BIBAIOT K OCTOPOKHOCTH B MPUHSATUU PEIICHHH, O KAKOM OBl
TO HU Obulo ywacTuum KwuTalickol CTOPOHBI B OKOHOMHUKE CTpaHbl M €€
uH(ppacTpykTypHbIX TpoekTax. Tak, B ceHTssOpe 2017 r. rmaBa EBpomeiickoit
komuccun Kan-Knoxg FOukep, BbicTymass B EBpomnapnameHTe, MpeiioxKuil
OTpaHUYHUTh BO3MOXXHOCTh [leknMHa MOKynaTh €BpOINEHCKHe KOMMAaHUM B 00JacTH
BBICOKOTEXHOJIOTUYHOT'O TPOU3BOJICTBA, SHEPreTUKU M UHGpacTpykTypsl [9]. 3a
npenenamu EC Takke JOCTaTOYHO apryMEHTOB ISl MOJOOHOrO0 HEOAHO3HAYHOIO
orHomieHus: Kk ywactuto KHP B sxoHommkax apyrux rocynapctB. Tak, apeHnaa
kuTairickoi rpymmoi «Landbridge» aBctpanuiickoro mopta JlapBuH, 0 KOTOPOM OBLIO
CKa3aHO BBbIIIE, NMPUBEIO K MEXAYHApOJHOMY CKaHnainy. B ero ocHoBe nexar
cienyomue odcrostensctBa. B 2011 r. Bammnarron u KanbGeppa noroBopuiuce o
pasmemenun B opty JlapBun 6aranrona Kopmyca mopckoii mexotsl CIIIA. B cBszu
C OTUM apeHJa KHUTalllaMu 3TOro Mmopra CpoKoM Ha 99 ner crnpoBoLMPOBAO
BO3MYyLIEHUE aMmepuKaHieB. OHu cowid, yTo Kuraro MHTEpecHa HE CTOJIbKO cama
raBaHb, CKOJIbKO BO3MOXXHOCTb «IIMHOHUTH» 32 PACIOJIOKEHHON PSIOM BOEHHOM
6azoit CIIA. Kpome Toro, mpoBeieHHBIA OIpoc mokazan, 4to 89 % xuteneit
ABCTpanuu CYMTAlOT, 4YTO apeHaa kurtaiuamu mnopra J[lapBuH yrpoxkaer
HanmoHanbHOU Oe3zonacHocTH. [Ipu 3Tom 43 % pecroHIEHTOB yBEPEHBI, YTO PHUCK
OYeHb Benuk [12].

Uro kacaercs VYKpaumHCKOrO pbIHKAa, TO TMepel TeM, KakK OIEHUTh
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VHBECTULMOHHYKO IIPUBJIEKATEIbHOCTh HAIIEW CTPAHbI KM €€ NEPCIEKTUBHI,
Hanpumep, B mpoekte Kuras «Oaun nosic — 0JiuH MyTh», HEOOXOIUMO OCO3HATh, YTO
BBITOJJHOE Treorpauueckoe TMOJOKEeHHEe YKpauHbl U €€ BBICOKMI TpaH3UTHBIN
MOTEHIIMAJ, K COKAJICHUIO, HA IPAKTUKE HUBEIUPYETCS YKPAMHCKUMU peanusmu [7].
Kpome Toro, mpucyTCTBYeT M BHEUIHSSI KOHKYPEHIMS, KOTOpas O0yCJIOBJIEHA TEM,
YTO Ha posib CBs3ymwouero 3BeHa Mmexnay Kuraem m EC B pamax Kacnwuiicko-
UYepnomopckoro Mapmipyra Hoeoro menkoBoro mytu (HIIIT) cerognst mpeTreHaytoT
Takue CTpaHbl Kak PymbiHusa u bonrapus. CienoBaTenbHO, TEPPUTOPHUS Y KpaWHbI
SABJISIETCS TOJBKO JUIIb OJJHUM U3 BO3MOYKHBIX BAPUAHTOB JOCTABKH I'PY30B B paMKax
sTOro Mapuipyta. TakuMm 00pazoMm, B KOHTEKCTE HCCIEAYEMOM MPOOIEeMaTUKH MOKHO
Ha3BaTh CIEAYIOIME OOBEKTUBHBIE (DaKTOPHI, KOTOPHIE CHIKAIOT IIAHCHI HaIIeH
CTpaHbI 3aHSTh CBOIO HUIILY B MpoekTe «OANH MOSIC — OJIUH MTYyThY:

- YkpauHa B omiinuue oT PymbiHuu m bonrapum He siBnsiercsa wieHoMm EC, yto
YCIIOKHSIET MPOXOXKIECHUE IpaHullbl MeXay YKkpauHoi u ctpanamu EC. Ycyryounser
ATy CHUTyalUI0 €LI€ U BBICOKAs] BEPOSATHOCTh CTOJIKHOBEHHS C KOPPYINUHOHHOU
COCTaBJISIIOLIEH TpU OQOPMIIEHMM TAMOXKEHHBIX TpPy30B B YKpaumHe, a TaKkxke
«3aTAHYTBIE» CPOKM IPOXOXKIEHUS COOTBETCTBYIOIIMX TIpoueayp. Tak, rpys,
npuoOsiBaromuii B Koncrtaniy wunu BapHy, yxke QakTuduecku oOkas3bIBaeTCs Ha
tepputopuu EC. Jlasee oH mpomomKaeT CBOM MyTh B paMKaxX €MHOTO €BPOIENCKOTrO
MPOCTPAHCTBAa 0€3 HEOOXOAMMOCTU MPOXOXKJECHUS JOMOJHUTENbHBIX TaMO>KEHHBIX
nporenyp B kakoil-nmub6o ctpane EC. B cimydae ke MCIONB30BaHMS YKpaWHBI Kak
TPAH3UTHON 30HBI, TPY3 JIOJDKEH MPOXOJHUTHh JBE TaMOXXKHM (B mopTax UepHOMOpCK
unu Opecca, a Takke Ha rpanutie ¢ [lonbimeit);

- B CJIy4yae HCIOJb30BaHUs PyMbIHCKOW Wi bonrapckou TeppuUTOpHUiA, BETKA
HIIIIT cpa3sy oka3biBaercsi B r0kHOM dactu EC. DTo MO3BONSET OXBAaTUTh TAKUE
ctpanbl kKak Wramms, ['penusa, ®panuusa, Ucnanus, Ilopryramus u 1. 1. Ecim ke
HCIIONB3YyeTCsl YKPanHCKas TEPPUTOPHS I TpaH3uTa Ipy30B 1o Ilonbmm, To BeTka
HIIII nomamaeT B BOCTOYHYIO M LEHTpalbHyl0 EBpomy. A Tyna, B CBOIO OYepenp,
yxke mnporsHyta JuHMSA CeBepHOro Mapupyra uepe3 Teppuroputo Poccunm u
benopyccuun (B 00xox Ykpaunsi). Takum o0pa3om, B ciiydae TpaH3UTa Tpy3a depe3
YKpauHy He pelaercs 3ajada 0XBaTa HKHbIX PETHOHOB EBPOIIBL;

- BBICOKasi CTOMMOCTb cyz[o3ax011a2 B YKPaWHCKHE IMOPThI, HApANYy C HX
IPOIYCKHON CIOCOOHOCTHIO, yerynatoieid Koncranue u Bapue. [Ipudyem, npunsiThie
Kabunerom MunuctpoB YKpauHbl MEPHI IO CHIDKEHHUIO CTOMMOCTH YCIYT ¥ cOOPOB
B oTeuecTBeHHBIX mopTax Ha 20 %, wauum"as c 01.01.2018 r., okxasbiBarOTCA
HEJOCTATOYHBIMH ¥, K  COXAQJICHWIO, HE  CIOCOOCTBYIOT  TOBBIIICHUIO
KOHKYPEHTOCIIOCOOHOCTH HaIMX MOPTOB B YEPHOMOPCKOM PETUOHE;

- OTCYTCTBUE B YKpaumHE Ka4eCTBEHHBIX JOpor jjsi aBrocoobuienus ¢ EC, uro
CHUYKAET MPUBJICKATEILHOCTh CTPAHBI [0 CPaBHEHHUS C ApyrumMu crpanamu EC;

- IIMPHUHA /] KOJIeW B YKpanHe TakXKe Kak U BO BCEX CTPAaHAX MOCTCOBETCKOIO
npoctpancTBa coctapigeT 1520 MM, yto HEe cooTBeTcTBYET cTaHmapram EC u KHP,
r7ie Ucroib3yercs Koies mupuHor 1435 mm. Takum oOpa3om, eAUHBIN pa3Mep /1

2 HanpuMep, CTOMMOCTb Cy103axojia B IopT FOxHbiii B 4,2 pa3a BEIIIE, 4eM B CPEHEM 10 opTam YepHoro Mops. s cpaBHEHH,
CTOMMOCTb Cyno03axoza ogHoro cyaua Capesize B nopt FOxusiii coctaBisier 430 Toic. qomwt. CIIA. ITpu atom 326 thic. gomt. CILA - 510 c60opsI.
Jlnst cpaBHenusi, B KoHcranIe nena cynosaxoaa - 112 teic. nomut. CHIA., B TypenxoM Dpaemupe 64,5 nomt. CILIA.
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kojieu B Pymbraum, bonrapun u ocransubix crpan EC sBisieTcst X 1OTOTHUTETLHBIM
MIPEUMYIIECTBOM MpU 000CcHOBaHUM CTpyKTYyphl HIIIII.

Bce BrllieckazaHHOe BO MHOTOM OOBSICHSIET TO, moueMy mHBecTnimu KHP B
UH(PPACTPYKTYpPHBIC MTPOCKTH HA TEPPUTOPUU Y KPAWHBI, TTOKA €IIe, HE OTIUYAIOTCS
IMPOKUM pPa3MaxoM M KPYIMHBIMH KalHUTaJIOBIOXKEeHUsSMU. OIHAKO, YK€ CETOMHS
MPOCJICIKUBACTCS HWHTEpEC KUTAHCKOM CTOpOHBI K TakuM cdepaMm Hameu
HALMOHALHON YKOHOMHMKH, KaK CEICKOE XO03sicTBO, sHeprernka’ [13] u moproBas
uHpacTpykTypa. Tak, U3BECTHO, YTO:

- kuraiickas kopnopanus «COFCO Agri» 3amyctuna B 2016 r. B HukonaeBckom
MOpPCKOM TOPrOBOM IMOPTY MEPErpy30UHbIl KOMIUIEKC 3€pPHOBBIX M MACIUYHBIX
KyJIbTYp FOI0BOH MOMHOCTHIO 2,5 M. T.* [13];

- rmo0anbHbI  opToBBIN omeparop «Hutchison Port Holdings» (Kurait)
IUIAHUPYET HayaTh paboTaTh B YepHOMOPCKOM MOPCKOM TOPTOBOM IMOPTY YXKE JIETOM
2018 1.%;

- koprnoparust «China Road and Bridge Corporationy (Kurait) nposiBuia
MHTEpEeC K KOHIIECCUH MapOMHOM TeperpaBbl B UepHOMOPCKE U BEAET MEPEroBOPHI C
MunuctepctBoM UHPpacTpyKTyphl Y KpanHbl,

- IUTAHUPYETCS CTPOUTEIHCTBO BBICOKOCKOPOCTHON MAarucTpaid ¢ HIHPUHON
koen 1435 MM, KoTopas CBsOKET MOpT UEepHOMOpPCK ¢ 3amaHbIMU 00JIacTIMU
YKpauHsbl.

B menom, VYkpamHa cerogHs HaxXOAUTCS B 30HE BHUMAHHUS TJIOOAIBHBIX
MOPTOBEIX omeparopoB, a umenHo «Dubai Port World» («DP World») u «Hutchison
Ports», KoTopble aHOHCHUPYIOT HaMEPEHHE pPEaTU30BbIBATh WHBECTUIIMOHHBIE
IOPOEKThl B YKPAaWHCKOM NOpPTOBOWM cdepe M MOAMHCHIBAIOT COOTBETCTBYIOIINE
MEMOPAHIYMBI O COTPYTHUYECTBE.

3akiiloueHue W BBIBOJAbI. PermieHne BcexX BBINICHA3BAHHBIX —MPOOIIEM,
0e3ycnoBHO, TpeOyeT KOMIUIEKCHOTO TIOAXO0/a, 3aMHTEPECOBAHHOCTH W YYacTHs
NPaBUTEILCTBA, MPEACTaBUTENIel OM3HEca M, KOHEYHO >K€, HAyYHO-TEOPETUYECKOU
MOJIZICPKKH CO CTOPOHBI TpaHCTIOPTHRIX BY30B cTpaHsbl.

Bxoxnenune riio6anbHBIX MOHOIIONBHBIX OOBEAMHEHUN HAa YKPAMHCKHHA PBHIHOK
MOPTOBBIX YCIIYT JOJKHO OCYIIECTBISATHCSA O€3 ymiepOa Il ero y4acTHUKOB U Ha
YCIIOBUSIX, BBITOJIHBIX, MIPEKIE BCETO, ISl TOCYIapCTBa, a HE TOJIBKO VISl OTJAEITBHBIX
YACTHBIX JIMI] U MHOCTPAHHBIX KOPIIOPAIUH.

! Kuraiickoit xommannu «CNBM International Corporation» B Vkpanue npuHamiexut 10 KpymHEHIINX COTHEYHBIX 3IEKTPOCTAHIMA,
pacrionoxeHHBIX B HukonaeBckoit u Opecckoit obmactsix. Mx momHocTs coctaBisier 267 MBT, Hapsiay ¢ TeM, YTO MOIIHOCTb BCEX YKPaMHCKHX
CONMHEYHBIX anekTpoctanimii gocturaet 500 MBt. «CNBM International Corporation» - 5To oamH n3 KPYHNHCHIIMX YYaCTHHKOB PBIHKA
BO300HOBIIIEMON SHEPTeTHKH KaK B YKpauHe, Tak ¥ B MHUpe. 3aKpeIiiach KOMIIAHUS Ha PhIHKE YKpanHa HECKONIBKO JIET Ha3a/l ITyTeM MPHOOPETEHHs
psiia CONHEYHBIX dJekTpocraHuuii y 6pateeB Kimoesbix. Ceromnst «<CNBM International Corporation» yxe uuBecTHpoBana okoino 1 mipa. 1ol
CIIA B 3HepreTHyecKyr cucteMy Hameit crpasst [13].

4 MHBecTHIHOHHBIH MpoekT B HHKOMAeBCKOM MOPCKOM TOPTOBOM TOpTY ofomiencs B 75 mH. gomr CIIA. Tleperpy3ouHblii KOMILIEKC
3EPHOBBIX M MAaCIMYHBIX KyJbTyp yXke pabOTaeT M U3 YKPaHMHCKOH aKBaTOPHU YXOIAT Cyja C 3epHOBBIMH Ipy3amu mis IlomxebecHoit. «COFCO
Agri» B YkpanHe KOHTPOIHUPYET TAKXEe HECKOIBKO JJIEBATOPOB M MaCI0IKCTpaKuHoHHBI 3aBox. Kopropaums « COFCO Agri» co mrab-kBapTHpOii B
Ilexune sBnseTcs omHUM M3 KpynHeWmmx rocnpennpustuii KHP, Bnaneer aktuBamu croumoctbio okosio 72 mupa. poiwn. CHIA u umeer mrat
COTPYAHHKOB 0 BceMy Mupy Gosee 60 Thic. uesnoBek [13].

® Ozuu U3 KpyMHEHIINX OPTOBBIX OIEPATOPOB Mupa, Kommamus «Hutchison Ports» (Kutaii), nogana B permonansaoe oraernenne Domga
rOCY/IapCTBEHHOT0 uMyllecTBa YKpauHbl B Opecckoil oOiacTy JBe 3asBKU: OAHY - Ha apeHnay umymectBa I'TI «Mopckoit TOproseiid mopr
Yepromopek» B Thuly mpudanoB Nel-6; Bropylo - Ha apeHnay npudanoB Ne 1-6. ['OHKOHICKHil omepaTtop HaMepeH pa3BHBAaTh MOIIHOCTH IO
KOHTCHHEPHOIT IepeBaike. B Oimkaiiime MeCsIbl COCTOMTCS TEHIEP, Ha KOTOPOM ONpPEEsT OyAyIero apeHaTopa ThUIOBBIX 30H npu4aioB Ne 1-6
nopta YepHOMOpCK.
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THEORI OF RELATIVITY AND COGNITIV THEORI
TEOPUS OTHOCUTEJIBHOCTHU U TEOPUSI IO3HAHUSA
Karachunskiy V.A. / Kapauynckmuii B.A.

Aunnomayua. B ocnogy meopuu omHOCUMENLHOCU NONIONCEHO HECKONbKO NOCMYAAMOS,
Komopbvle npeononazarom omon Kax eOuHuyy OUCKPemHOCmuU dHepeuu, omcymcmeue y ¢omona
Maccvl NOKosl, NOCMOAHCMBO €20 PA3MEPHOCMU U CKOPOCMU, KOMOpas A61Aemcs npeoeibHol U
HeUu3MeHHOU 80 6cex cucmemax omcuema. [lonumanue mexanusmos NO3HAHUS NO3BOJSEm 271y0xce
nocmueHymov Qua0copCcKull CMbiC pelMmUBUCHCKOU MOOenU u3uULecKoll peaitbHOCU.

Knroueswie cnosa: meopus omnocumensHocmu, noie, Mamepusl, 3apso, cucmema, 3HaHue.

Beryniienue.

3HaHME 3TO MOJENb (PUIUYECKON pPEaTbHOCTH, MPOAYKT OTHOCHUTEIHHOIO
paBHOBeCHs] BHUPTYaJbHOU JEHCTBUTEIBHOCTH B CO3HAHUU CYOBEKTa C YCIOBHO
BBIOPAHHBIMU TTApAMETPAMH BHEIIHEW Cpellbl U MOCKOJIbKY KOHLIETIIHS PAaBHOBECHS
MPEANOJIaracT 3HAHUE KaK 3aKpbhITYI0 CHUCTEMY, B HEM BCErJa IPUCYTCTBYIOT
MEPUOJNYECKHUE TPOLECCHI, JaHHbIE HAM B Kau€CTBE TOTO '4TO ABMXKETCA" M "Kak
nBwKeTcss (Mmarepuss W jaBWkeHue). CylIecTBYIOT [IBa OCHOBHBIX —crocoba
(dbopMHpOBaHUs 3HAHMS, KOTOPbIE B KQYECTBE MEPBUYHON aKCMOMBI UCTIOJB3YIOT WM
MaTepuio, WIH JBIWKeHUE. Mamepuanvhas moodenp aHATMZUPYET (PU3NUECKYIO
peanbHOCTh C TOYKH 3PEHHUS HAOIIONATENs, PACCMAaTPHUBAIOIIETO €€ CO CTOPOHBI, KaK
IBWKYIIyIocs Marepuro. Hoeanvhan modens ananu3upyeT PU3ndecKyro peasbHOCTh
C TOYKM 3peHHs HaOIIoaTeNlss HaXOASIIErocs BHYTPH H3y4aeMOM CHCTEMBI, Kak
MaTepHAIA3ALUIO ABUKEHUS (Hanmpumep, Mup uaei [lnarona).

B xmaccuueckodd MarepuanbHONW MOJENIM JIBIJKCHHE aTpuOyT Marepuu, a B
KJIACCUYECKON WIEaTbHOM MOJENM Marepus NPUCYTCTBYET KOCBEHHO, B KauyeCTBE
BHemHero uctounuka (Ilmaron, T'erenb) wim cpenpl (Te€opuss OTHOCHUTEIBLHOCTH),
KOTOpasi MPUIAET ABMXKEHHIO (OpMY - MaTEepHAIbHOCTh. B cBOIO ouepensb, B3sTas 3a
OCHOBY KJIacCHUY€CKasi MarepuaibHas WM WJeajbHas MOJENb MOXET BTOPUYHO
paccMaTpHuBaThbCsl CO CTOPOHBI, WM U3HyTpu. Hanpumep, ¢puzuka HproToHa Oeper 3a
OCHOBY MaTepUajbHYI0 MOJENb, KOTOPYI0 HAYMHAET AaHAJIM3UPOBATh W3HYTpU
(melicTBUE CUJI MEXY TEJIaMH) U KOHEYHOM CYeTe, B MapaJurMe Iojisi TpaBUTALUH,
CHOBAa MPHUXOAUT K PacCMOTPEHUIO (U3MUECKON peaJbHOCTH MaTepuaabHbIM
criocoOoM (co CTOpOHBI, Kak 1enoro). KBanToBasi ¢pusnka NepBUYHO paccMaTpUBAET
MaTepualbHYl0O MOJEJIb CO CTOpPOHBI, KakK YCJIOBHO BBIJEJICHHbBIN (parMeHT
JNEUCTBUTEIBHOCTH - YACTHILY, KOTOPYKO BTOPHYHO AHAIU3UPYET  UACATBHBIM
cnocoboM, Kak  3aMKHyTyoo ¢opmy  aBuwxenus. CreuuanbHas — Teopus
OTHOCHUTEJIbHOCTH pacrojlaraeT HaOoaarens BHYTPH (U3UYECKOW pealbHOCTH U
nepegopmarupyer (pusuky HpoToHa B UAcanbHYI0 MOJENb, aHAJIU3UPYS
(U3MUECKYIO pEAIbHOCTh B NapaJurMe JABUKECHHUS, IJI€ OTHOCUTEIBHOCTh MOKOS, 3TO
OTHOCHUTEIBHOCTh MAaTepUAIbHOCTH, a oOIlas TeopUus OTHOCUTENBHOCTH, 3TO
ujeanabHas MOJENb CO CTOPOHBI - Marepusi B KOHTEKCTE DHEPruu (JIBH)KEHHE Kak
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enuHoe wnenoe). HemoHnmanuwe nyann3ma NO3HAHUS MPUBOIUT K HEOCO3HAHHOU
KOMOWHAIUA TMPOTUBOMOJIOKHBIX IOAXOAOB, KOTOpbIE TO-Pa3HOMY COYETAIOTCA
MEXAy CO000W B PA3IMYHBIX CHUCTEMAX PpACCYKJEHUS M HEPEIKO MNPUBOAAT K
JOTUYECKUM mMapajokcaM. Hampumep, monst u cyOcTaHIusi - yCTOWYUBBIE (OPMBI
(bu3nyecKor pealbHOCTH, HE OOBEAUHSIOTCS, a MPOTUBOIMOCTABIISIOTCS MEXTY CO00i
U paccMaTpuBaIOTCS KaK CaMOCTOSATENbHBbIE CYIIHOCTH, MPUYEM KaxKJ0€ MOHSTHE
(dhopMupyeT CBOIO JIOTUKY CYXKJICHUHN U JTMHEHKY OTIpEICIICHU.

Bonnosaa modens Pusnyeckoil peaiabHOCTH O0O0bequHsET o00a crnocoba
paccyK/IeHusi, TMOCKOJIbKY ONpPENENISIEeT MAaTepUI0 C TOYKH 3PEHUSl JBUKEHUS Kak
3aMKHYTBIM ~TIPOIECC, KOTOPBIM SBJISSCH JIBIDKGHHEM TI0 CYyTH, OOnagaeT
MaTepHUAIbHOCTBIO, YCTOMYMBOCTBIO B MPOCTPAHCTBE W BpeMeHU. HenszOexHbIM
CJIEICTBUEM BOJHOBOI MOJIETH SIBJSIETCSI KOHLIETIUSI HEKOM CpeJlbl, KOTOpasl 1O CYTH
BBITIOJIHACT (PYHKIMIO MaTepuUu, MPUAACT JIBIKCHHUIO (HOpMY - MaTepuaibHOCTh. B
napajurMe ABUKEHUS Takas Cpela MpeACTaBIAECTCS Kak JUCKPETHOE oOpa3oBaHUE,
M3MEHYHUBOCTh JJIEMEHTOB KOTOPOTO (3JIIEMEHTapHbIM MEPUONUYECKUN MPOIIECC)
00BEIMHSIET UX B HEUTO LIEJ0€, KOTOPOE B CUITy CBOEH 3JIEMEHTAPHOCTU HE CIIOCOOHO
B3aUMOJICCTBOBAaTh C BOJHOM DJHEPruU, HO MOXET OBITh €€ MPOBOJHUKOM
(cBEpXIPOBOAUMOCTB).

B ocHOBY TeOpHH OTHOCUTEIBLHOCTH MOJOKEHBI J1Ba noctynara (1):

IIpyHIMII OTHOCUTEJHLHOCTH: BCE 3aKOHBbI MPHUPOALI WHBAPUAHTHBI M0
OTHOLLCHUIO K Nepexoay OT OJHOM MHEPUHAJIBHON CUCTEMbI 0TCYETA K APYIoi.

IIpyHUMII MOCTOSHCTBA CKOPOCTH CBETa: CKOPOCTH CBeTa B BaKyyMmMe He
3aBHCHUT OT CKOPOCTM [BW/KeHHSI HCTOYHMKA CBeTa WM HaOaogareJss H
OJIMHAKOBA BO BCeX MHEPHHAJBbHBIX cucTeMax orcdera. Crkopocth cBeta B CTO
3aHUMaeT o0co00e TMOJI0KeHHe. IJTO MNpeAelbHasi CKOPOCTh  Iepeaayu
B3aUMO/JEHCTBUM U CUTHAJIOB OT O{HOM TOYKHM IPOCTPAHCTBA B IPYIYIO.

[IpssMBIM CJEICTBHEM JaHHBIX TOCTYJIATOB SIBISICTCS TMOHWMAaHHUE (PU3NUYECKOM
pPEaNTbHOCTH KaK BOJHOBBIX MPOIIECCOB B 00IaAar0NIel CBEPXIPOBOUMOCTHIO Cpe/ie,
YTO TMO3BOJIIET paccMaTpUBaTh BOJHY SHEPrUd Kak dvacTtuiy ((GOTOH), KOTOpas
MEPEeMEIIAETCs CO CKOPOCThIO cBeTa. UTOo jke mpencTaBiseT coOoil duzmueckas
peanbHOCTh, €CIM B €€ OCHOBY MOJOXEHBI ()OTOHBI, KOTOPhIE UMEIOT OJUHAKOBYIO
Pa3MEpPHOCTb U CKOPOCTh ABUKECHHUS.

OCHOBHOI TEKCT

Mexanuyeckoe [BHKeHHe. PelsITUBUCTCKOE OOBSICHEHHE MEXaHUYECKOTO
NepeMEIICHHs T B IPOCTPAHCTBE JOJKHO YUUTHIBATh (PAKT MOCTOSHCTBA CKOPOCTH
U pasmepHocTd (poToHOB. B 3TOM KOHTEKCTE (DU3MUECKUN OOBEKT 3TO pE3yabTar
KPUBOJIMHEMHOTO  JBUWKEHUS  (POTOHOB, KOTOphIE OOpa3ylOT  OTHOCUTEIBHO
YCTOMYUBYIO  MPOCTPAHCTBEHHYIO  PEUIETKY. [paJUIMOHHOE  BbIpAXEHHE -
"HCKpHUBJIEHHE NMPOCTPAHCTBA-BPeMeHH' cClienyeT MOHMMATh KaK IMPOILIECC pocTa
KPUBOJIMHEHHOCTH, KOTOPBHIM oOmUChiBaeTcsa B ¢uinocopuu kak QGopMUPOBAHHE
ypoBHell nBrkeHus. deHomeH 'yckopeHue Tesa' cielyeT NMOHUMMAaTh KaK pPOCT
SHEPIUA B OIPEACICHHOM YYacTKE IMPOCTPAHCTBA, KOTOPOE XapaKTEpH3yeTcs
YBEJIMYCHUEM KOJIMuecTBa ()OTOHOB M KPUBOJIMHEMHOCTH WX TpaekTopuu. [lamee
npoucxoaut nedopmarus (HOTOHHON PEMIETKH, KOTOpas MOPOXKIAeT JTUHEHHBIH
BOJIHOBOM MPOILIECC, YTO BU3YyaJIbHO BOCIIPUHUMAETCS KaK MEXaHHUYECKOE JBUKEHUE.
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Takum oOpazom, Bce sBICHHS (PUIUUECKONM peaJbHOCTH - H3MEHEHHE
OPOCTPAHCTBEHHOTO TMOJIOKEHMsI TeJl, WX I[BeTa, 3amaxa, CIOCOOHOCTH K
B3aMMOJICHCTBUIO 3TO pa3jiMyHble MNpOsBIeHUS AedopMmanru (GOTOHHOM pEeIIeTKH,
KOTOpasi  CONPOBOXKIAETCA  IepepacnpeneieHueM  (OTOHOB UM M3MEHEHHEM
KPUBOJIMHEHHOCTH X TPACKTOPUHU.

B 1nuane penATHBHCTCKOrO TMOAXOJA, IS HWILIIOCTpAllUU MEXaHU3MOB
nepeMenieHns Oo0BeKTa B  MPOCTPAHCTBE, MOXKHO TIPOBECTH  MBICICHHBIN
skcnepuMeHT. [lpennonoxuM (QOTOH 3a ONpPENENCHHBIM NPOMEXYTOK BpPEMEHH
nepemenaeTcs u3 Touku A B Touky b. Ecnmu Tpaektopus nBuxenus ¢oroHa Oyner
UCKPUBIISITBCS, TO OyIET yBEIMUYMBATHCA BPEMs €ro mpuxona B Touky b, BIioTs 1o
"OeCKOHEYHOCTH" - MOMEHTA, KOTJa OH HaYHETCs MepeMenlarbes mo Kpyry. MHbiMu
CIIOBaMH, MEpPEMEIICHHEe HEKOTO MHOXKECTBa (POTOHOB IO 3aMKHYTOH TpPaeKTOpHUU
CO3/1a€T HOBOE KAYECTBO JBHIKEHUS, KOTOPOE TPAJUIMOHHO HMEHYETCs ''Maccoi
nokos". Macca okosi ycJIOBHOE MOHSITHE, COAEPKaHUe KOTOPOTO 3aBUCUT OT criocoda
€ro paccMoTpeHusi B cucreme 'cyOwmekr-cpena"’. Ecnu "macce mokos" cOOOmMMTH
UMIIYJIbC ~ DHEpPrMM, TO B  KOHIVIOMEpare  3aMKHYTOTO  IEepeMelleHUs
AIIEKTPOMArHUTHBIX ~ BOJIH ~ BO3pacTeT  KOJMYECTBO  (OTOHOB, UTO  OydeT
BOCIIPUHUMATHCSI KaK HM3MEHEHHE €ro CBOWCTB - TOJOXKEHHS B TPOCTPAHCTBE,
MOSIBICHUE CUJI WHEPILWH, MAarHUTHBIX TIOJEH, CKOPOCTH MPOTEKAHUs Pa3TUYHBIX
MPOLIECCOB.

C TOYKHM 3peHHs] TEOPUU OTHOCUTENIbHOCTH, IPAHULBI TOTO WM HMHOIO Teja
YCIJIOBHBI, TMOCKOJIBKY OHO SIBIIsIeTCS (DparMeHTOM BCEOOIEero ABMKEHHs (I1€JI0T0).
[Ipu yBenu4YeHUH CKOPOCTH Tejla HPOUCXOAMUT IepepacnpeneneHne (HOTOHOB,
YBEJIMYEHUE HX KOJIMYECTBA W KPHUBOJIMHEMHOCTH JBHXKEHHUS B JAHHOM OO0JacTH
MPOCTPAHCTBA, YTO CyOBEKTHMBHO BOCHPHUHHMMAETCSl KakK TMOSBICHHE Yy Tella HOBBIX
cBoicTB (PBomronius cyOcraHimu). DOTOHBI HE BKIIOUCHHBIC B DBOJIOIMOHHBIN
nporecc (HEypaBHOBEIICHHAs HSHEPTHUsl) PACCEUBAIOTCS HAa Pa3IUYHBIX YPOBHSIX
AIIEKTPOMArHUTHOM PEMIeTKH, YTO ONpEAeNseTcs KaK TelIOBOE JIBIKEHHE,
MepepacupeneICHAE DJICKTPOHOB M Tpoure sBICHUSA. JlambHElIee yBEIUYEHUE
CKOPOCTH TeJlla COMPOBOXKAAETCS HM3MEHEHHEM COOTHOIICHHUS KPHUBOJIMHEUHBIX H
OPSIMOJIMHEMHBIX ~ MPOIECCOB B KOHIVIOMEpAaTe  AJIEKTPOMArHUTHBIX  BOJH
(TpaaUIOHHO, COOTHOIIIEHHEM TOTEHIIHAIBHON U KHHETUYECKON SHEPTUU) U MOXKET
MIPUBECTH K 3aMEJICHUIO TIPOIIecca 3BOJIOIUU - (PeHOMEH ''3aMe/lJIeHus1 BpeMeHu''.
[Ipy cxOopoCTH JBHMJKEHUS CONOCTaBUMOW CO CKOPOCTBIO CBETa HayMHAeT
BBINPSMIISITCS  KPUBOJIMHEWHOCTh  Tpaekropuun (GoToHOB. Poct  koimuuecTsa
JMHENHBIX MPOLIECCOB COMPOBOXKAAETCS MOCIENOBATENBHBIM Pa3pyLICHUEM YPOBHEM
nBvKeHUs1 ((popManbHO, 0OpaTHBIM XOa BpeMeHHU). Eciu Telo HoCTUraeT CKOPOCTH
CBETAa, TO KOHIJIOMEpAT 3JEKTPOMATHUTHBIX BOJH TEPSIET BCE YPOBHU JIBHXKEHUS U
npeBpallaeTcss B UCTOUYHUK H3IydeHHs (oToHOB. Takum oOpaszom, "yBeIMueHHe
Macchl 00BEKTA MPHU €ro yCKOPeHUuM" 0ObSICHISTCS POCTOM KOJIu4decTBa (DOTOHOB B
JaHHOW 00JacTH MPOCTPAHCTBA, a '"0cTaHOBKAa BpeMeHHU'' 1 (eHOMEH "' GeCKOHEeYHO
001bIOI Maccebl" 10 JOCTH)KEHHH CKOPOCTH CBETa OOBSICHSAETCS TEM, 4YTO
MHO>ECTBO (DOTOHOB, NMPUHUMABIIMX YYacTHE B 3aMKHYTOW CHCTEME JBHKEHUS,
HAUMHAIOT ABUTaThCS MPSAMOIMHEHHO U PACTBOPSIOTCSA B OECKOHEYHO OOJIBINION Macce
JUHEHHBIX (POTOHOB (YacTh CTaHOBHUTCA LeibIM). CriemyeT oOpaTuTh BHUMaHUE Ha
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3aBUCUMOCTh TAaKWX CBOWCTB 3aMKHYTOW CHCTEMBI JJIEKTPOMATHUTHBIX BOJH Kak
BpPEMSI U HBOJIIOLIMS OT MOCTYIJIEHUS N30bITKA SHEPTUU (CYOBEKTHUBHO OT YCKOPEHUS).

Kopnyckyisipao-BosiHOBo# ayanu3Mm. [IpoGinema "xopryckynbl" u "BOJHBI"
CJIEACTBUE TPATAUIIMOHHOTO MPOTUBOIIOCTABICHHUS "MaTepun” U "NIBUKEHHUS'", KOTOPOE
BeJleT K Oe3/10Ka3aTelbHON YBEPEHHOCTH B CYIIECTBOBAHUU AOCONIOTHOW MAacCChI
MOKOsl, TO €CTb Mmarepuu Oe3 JBWKeHUs. B Toxke Bpemsi, JBUKEHHE SIBISETCA
HEOThEMJIEMbIM CBOMCTBOM CYOCTAHIIMHM U B 3TOM IIJIaHE BOJIHA HUYEM HE OTIMYAETCS
oT dYacTuipl ((hakKTHUEeCKH BOJIHA OTO dYacTHIla B JBWKECHHH). B Teopum
OTHOCUTEITLHOCTH, TJ€ TIIOKOM OTHOCHUTEICH ¥ Macca H3MEpSeTCS BEIWYUHOU
OHEPTUU, KOPIMYCKYISIPHBIE CBOMCTBA CBETA CJIEMYyEeT MOHMUMATh KaK BOJHY YHEPTUU B
Hekoil cpene. OTpumarh CymiecTBOBaHHUE TOJOOHOW Cpelbl Ha OCHOBAHHH
0e3710Ka3aTeIbHOTO TOJIOKEHUSI O TOM, 4TO TomoOHast cpema (dPup) HAODKHA
MOTJIONIATh YaCTh CBETOBOW DHEPTUU HEKOPPEKTHO. BO-TIEPBBIX, MPU 3TOM CKOPOCTH
CBETa W Pa3MEPHOCTH BOJHBI JODKHBI MEHSATBHCS, a BO-BTOPBIX, €CIIM TaKas cpenaa
OyzeT momiouiaTh SHEPTHI0, TO OHA HAYHET MEHSTh CBOM CBOWMCTBA, B TOM YHUCJE
CIOCOOHOCTh B3aUMOJICHCTBOBATh C (hoTOHAMU. JIOTMYHO MPEATONIOKUTh, YTO Cpea
00Ja7ae€T CBEPXIIPOBOJAUMOCTBIO, UYTO HE MPOTUBOPEUMUT TMOCTYylIaraM TEOPUHU
oTHOocuTeabHOCTU. COOCTBEHHO M3BECTHBIM ONBIT Malikenbcona - Mopau
WJUTIOCTPUPYET HE CTOJIBKO OTCYTCTBHE 3(Upa-Cpeibl, CKOJIBKO BOJHOBYIO MPUPOIY
CyOCTaHIIMU HaIlIeH IJIAHETHI.

Takum oOpa3zom, mro0as BOJIHA PHEPrUM B TOW WJIM WHOM cpele oOiagaeT
YCTOWYUBOCTHIO B TMPOCTPAHCTBE, BPEMEHU U MOXKET pacCMaTpPUBAThCS Kak
MaTepUabHbIl OOBEKT B JIBJKEHUHU, TMMOITOMY KOPIYCKYJISIPHO-BOJHOBOHM Tyalli3M
ATO pa3NUYHbIe CIMOCOOBI OMHMCAHUS OJHOTO W TOTO K€ (U3HUYECKOTO COOBITHS.
Hampumep, npeacTtaBieHre 0 Macce MOKOsI 3JIEKTPOHA OCHOBAHO Ha TOYKE 3PEHUS
HaOIOaTeNsl HAXOSIIErOCs B CTOPOHE OT HEro Ha YCJIOBHO BBIOPAHHOM YpPOBHE
JNBUKECHUSI, OTHOCUTEIBLHO KOTOPOTO JJIEKTPOH HEMOABMIKEH - o0lajaeT Maccou
nokosi. Ecniu HaOmtofarens pasMecTUTh BHYTPHU "CHCTEMBI JIEKTPOH", TO OH OyneT
BOCIPUHUMAThL €€ KaK 3aMKHyTOoe mnepemenieHue (OTOHOB, KOTOPOE 3amupaeT
(GOTOHBI B OMPEICICHHOM y4acTKe MPOCTpaHCTBA. [10CKONBKY JEKTPOH HE YacTHIIA,
a BOJIHA CIIOKHOU (POPMBI, MOTOK AIEKTPOHOB MPOXOJIS UEPE3 Y3KYIO MIETb COXPAHSIET
CBOMCTBa BOJHBI W CO3JA€T Ha DJKpaHe HHTEephepeHnuo (eciaum dYepe3 UIeNb
MPOITYCKaTh OJWHOYHBIC AJICKTPOHBI, TO 3TO MPUHIUIHAILHO HUYETO HE MEHSIET,
MOCKOJIbKY OJIMHOYHBIE 3JIEKTPOHBI MPEJCTABISAIOT CO00M TOT k€ BOJIHOBOM Ipoliecc,
HO 00JIe€ HU3KOM YaCTOThI).

[IpoBenem MbICIEHHBIN dKCTIEpUMEHT. [IpeAnonokumM Mbl BUIUM BOJIHY SHEPTUU
- HEKO€ MHOXXECTBO (DOTOHOB, KOTOPOE IBMXKETCS B MPOCTPAHCTBE CO CKOPOCTHIO
cBera mo mnpsMou. Ecium gaHHOE MHOXECTBO (POTOHOB HAYHET IMEpPEMEIAThCs 10
3aMKHYTOW TpaeKTOpUH, TO OHO OYIET MNPHUBSI3aHO K OIPEACIICHHOMY YYacTKY
MIPOCTPAHCTBA, TO €CTh OyAeT 00MagaTh Maccoi Mokost. [10CKkoIbKY B 000MX Ciiydasx
pedb unet 06 OMHOM M TOM Ke MHOXKECTBE (DOTOHOB, KOTOPOE MEPEMEIIACTCS B OJTHOM
M TOW K€ Cpene, ¢ OMHOM M TOM K€ CKOPOCThIO, peHOMEH ''Macca mokosi" ciemyeT
OOBSICHATH HE CBOWCTBAMH OTIEIBHBIX (POTOHOB, & XapPAKTEPOM HMX TEPEMEIICHUS
JIPyT OTHOCHUTENBHO apyra. Takum oOpa3oMm, CyOCTaHIHSI OTHOCHUTEIHHOE IMOHSTHE,
KOTOpOE SBISIETCS TPOJYKTOM paBHOBECHS B CHCTeMe 'cyObekT-cpena’, rie
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MaTepuaJbHOCTh  OMPENENACTCS BpPEMEHEM  CYIIECTBOBAaHUSI PAaBHOBECHUS B
BUPTYaJbHOM IPOCTPAHCTBE CyOBbEKTa. 3HAHHE B ATOM CMBICIIE, Pa3sHOOOpPA3HBIE
MOJIEJIM PABHOBECHS], BOCIIPOU3BOAMMbBIEC MTPU B3aUMOJICUCTBUM TEKYIIETO COCTOSHUS
CO3HAHUSA C TMPONIUIBIM OMBITOM (MaMATh CYOBEKTa), IJI€ HUCTUHHOCTH 3HAHUS
COOTBETCTBYET €r0 MPUMEHUMOCTH Ha MPaKTHUKE.

TpagumoHHoe MpeACTaBICHUE O JABWKCHUM JJIEKTpOHA MO JEHUCTBHEM
HMIYJIbCa DHEPruu, OJTO TOUKA 3pEHHUS HaAONIOmaTeass HaxoAsIIerocs Ha
OuonornYeckoM ypoBHE NBIKeHUsI. OOBSICHEHHE TIEPEMENICHHS MICKTPOHA B TEOPHUH
OTHOCUTEIBHOCTA JOJIKHO YYUTHIBaTh IOCTOSTHCTBO Pa3MEPHOCTH U CKOPOCTH
nepemenieHus: (OTOHOB, TTO3TOMY OHO HE COBIIAJIa€T C MPEICTABICHUSIMHA CTUXUWHO
CIOXUBIIUMUCA B (uiocopun u (PU3MKE B TPOIECCE TO3HAHUS OKPYKAIOIICH
nericrButenbHOCTH. Korma 3amMkHyTOH cHcTeMe (OTOHOB COOOIIACTCS HMMITYJIbC
SHEPrUd, B HEE MOCTYMAOT JOMOJHUTEIbHBIE (DOTOHBI, YTO O3HAYAET HApPYIICHHE
PaBHOBECHUSI U TMEPEXO/ 3aKPBITOM CHUCTEMBI B OTKPBITYI0. C TOUKH 3peHUs] PU3UKU
HpioToHa, mnepemenieHue HJIEKTpOHA B MPOCTPAHCTBE MPUBOAUT K CIOKECHUIO
BEKTOPOB CKOPOCTH (DOTOHA M BEKTOpPA CKOPOCTU JABUKECHHUSI JIICKTPOHA, UTO B CyMME
MPEBBIIIAET CKOPOCTh CBETA, OJIHAKO B KOHTEKCTE TEOPHUU OTHOCHUTEIBHOCTHU
CKOPOCTh JBMXKEHHUSI (JOTOHA HE MOXKET U3MEHSTHCS, MOITOMY BUJIUMOE H3MEHHE
CKOpOCTH (POTOHA BBIpAXKAETCA B M3MEHUU KPUBOJIMHEWHOCTH €r0 TPaeKTOPHH.
I'eomeTpuyeckn mnpeBpallieHUe 3aKpbITOM CHUCTEMBI (Macca MOKOSI) B OTKPBITYIO
MOXKHO TPEACTaBUTh Kak mepedopMaTUpPOBAHHE 3aMKHYTOM CHUCTEMBbI B CIHpPAaJb,
KOTOpass HauMHAeT "BBMHYMBATBHCS B MPOCTPAHCTBO" IO HANPABICHUIO JEUCTBUS
cuibl. Yem Oosnbiie (OTOHOB MOIVIOMIAET AJICKTPOH, TEM JUIMHHEE CTaHOBUTCS
CUpaib U yMEHBIIAECTCS KPUBOJIMHEUHOCTh TpaekTopuu (OTOHOB. B KoHEuHOM
CUETE CIUpajb PACHPSAMIIIETCS U TEpsSeT 'MarepUalbHOCTh' - TpEeBpallacTcs B
JUHENHBIN MOTOK (OTOHOB (JIy4 CBETA).

[IpyuMeHUTETPHO K MHOTOYPOBHEBOM CHCTEME SJIEKTPOMArHUTHBIX BOJIH,
MOSIBJICHUE MMITYJIbCA SHEPTHH BBI3BIBACT Je(hOopMaIiiio MpUCYIUX e MUKIHIECKUX
dhopM IBMIKEHUS M pacCerBaHME M30BITKA YPHEPTUU B KAUE€CTBE JTMHEHHBIX BOJIHOBBIX
MPOIIECCOB HA PA3IUYHBIX YPOBHSX JBMKEHUS. B pamkax pensiTUBUCTCKOW MOJENU
peub UIET O MPU HAPYUIEHUH PABHOBECHUS U NMEPECTPOMKE BCEX CBOMCTB JTAHHOTO
ydacTKa (U3NYECKON PeaTbHOCTH, B TOM YHCJIC BPEMEHH, MACCHI, TOJISl TPABUTAINH
(TenIOBBIC SIBJICHUS, IEPEMEIIICHUE B TPOCTPAHCTBE, MOSABICHUE MArHUTHBIX MOJIEH).

Takum 00pa3oM, Mexanuueckoe OgudxceHue IMO pe3yibmam HAPYUICHUS
pasnosecus 6 mMoOM uilu UHOM Y4YACMKE HPOCHMPAHCMEd, KOmopoe eedem K
YyeenuueHuo niomuHocmu Qomonoe u Oeghopmayuu cyuwyecmeyouiezo pucyHka
3AMKHYMOU CUCHEMbL 80JIH, YMO CONPOBONHCOACMCA NOAGIEHUEM JIUHEIIHBIX G0IH
IHep2uU, 0OHUM U3 NPOAGIEHUII KOMOPbLIX CIAHOBUMCA 6OCRPUAMUE 8 COZHAHUU
cyO0vekma nepemeuienus mes 6 npoCmMpancmeae.

Marepust 1 moJie. Teopusi NMO3HAHUSA PACCMATPUBAET OKPYKAIOUIMHA MUD B
rapajurMe JABUKEHHUS, TJI€ MaTepUajbHOCTh 3TO TOYKUA OMOPbI, BO3JAEHUCTBYS Ha
KOTOpBIE OpraHuW3M TIOJJICP)KUBAET PABHOBECHE C OKPYXKAOMUM (DU3UIECKUM
MpPOCTPAaHCTBOM. WMHBIMU CJOBaMHU, IEIbI0O TIO3HAHUS SIBISETCS MPAKTUKA -
CTAaHOBJICHHE PABHOBECHS B CHUCTEeME 'CyOBeKT-cpeia", COOTBETCTBEHHO 3HAHUE ATO
pe3yabTaT pPaBHOBECHS, MOJCTb (HU3UYECKOW PEATbHOCTH B CO3HAHUHM CyOBhEKTa H
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MOCKOJBbKY TOYKOW OTCYETa B TMOCTPOCHUM MOJEIH (PUIUUECKONH pPEeaTbHOCTH
ABIAETCSI OUOJIOTMYECKUN YpPOBEHb JBWKEHHUSA, MOJENIb (U3HUYECKOW peanbHOCTH
dbopMupyeTcsl Ha S3bIKE MEXAHWYECKOTO JIBMXKEHMS, KBHHTACCEHIIMEH KOTOPOTro
ABJISIETCSA MATEMATHKA.

PaBHOBecHe mosiaraer 3HaHWE - MOJIENIb OKPYKAIOIIEU JEUCTBUTEIBLHOCTH, KaK
3aKpBITYIO cucTeEMY. Ecnu mepBMYHO paccMmarpuBaTh TAKYK) CUCTEMY CO CTOPOHBI
(nabmronaresnab B CTOPOHE OT U3YYaEMOM CHCTEMBI), TO TIOJy4YaeM BapHaHT Ha OCHOBE
MaTepuu - "nBrKymascs marepusa’. Ecnm Ty e MOJenb aHaJIu3UpOBaTh M3HYTPU
(naOmrofarenb BHYTPH HM3y4aeMOM CHCTEMbI), TO TOJy4aeM BapHaHT Ha OCHOBE
IBIDKCHHS - "Marepuanm3anus aBrxkeHus". CoOcTBeHHO 00a crocoba MOCTPOCHUS
3HAHUA CTPEMATCA K OO0IIeMy pe3yibTaTy - OObSICHUTH OKPYKAIOLIUH MUP C TOUKH
3peHUsl ABWKEHUs (MPEACTaBUTh €ro Kak mporpammy JaerctBuil). Hampumep,
kjnaccuueckass ¢uszuka HproToHa paccMmarpuBaeT (QHU3MYECKYI0 pPEaTbHOCTh Kak
NEUCTBUE CHUJI MEXAY MarepualibHbIMM TeJlaMH, KBaHTOBas (U3MKA W TEOpUA
OTHOCHUTEIIBHOCTH UAYT Jlajie€ - aHAJU3UPYIOT MaTrepuajibHbIE TEla KaK CHCTEMHOE
JBIDKEHHUE (KBAHTHI dHEepruu). B koHeuyHoM cuete opmupyeTcs Mojelb (hu3ndecKon
pEaJbHOCTH KaK MHOTOYpOBHEBAsl CHUCTEMa IEpEMEIIECHUsS KBAaHTOB JSHEPIUU -
(GOTOHOB B HEKOM cpeae, KOTopas MpUAaeT JABHKECHUID MaTepHAIbHOCTh -
YCTOMYMBOCTbH B MPOCTPAHCTBE U BPEMEHHU.

Toukoil oTcueTa B TNOCTPOCHHUM 3HAHUS SIBISETCA OWOJIOTMYECKUN YpPOBEHb
JBUKEHUS, PAaBHOBECHE Ha KOTOPOM OMpENENseT OCOOCHHOCTU MaTepuajbHOCTH -
XapaKkTep YCTOWYWBBIX (OpPM JIBIKEHUS B OKpYyXKarouiehd cyObekTa (HU3ndecKoi
peanpHOCTH. M3HauaabHO KpUTEPUEM MATEPHAIBHOCTH SBISUINCh yCTOWYUBBIE
(opMBI  3pUTEIBHOTO BOCHPUSTHS, TIJ€ TpPaHULBl BHUPTYaJbHOW U peaabHON
MaTepUAIIBHOCTH COOTBETCTBOBAIM Apyr Jpyry. OpHako, IO Mepe I03HAHMS,
HOSBWJIOCH MpEACTaBiIeHUE O (¢GopMax MaTepUalbHOCTH, TPaHMIBI KOTOPBIX HE
COBMAJIAIOT C BHU3YyaJbHBIMU JAHHBIMH U MOCTETNEHHO CPOPMHUPOBATACH KOHIICTIIIUS
CyOCTaHIIMM ¥ TIONS B KayecTBE "HECBOAMMBIX JpYyr K Jpyry (HeHOMEHOB'.
Hanpumep, kpucrtamn kBapiia BOCIPHHHMAETCS CO CTOPOHBI Kak cyOcTaHIus, a
MOCPEACTBOM SJIEKTPOHHOTO MHUKPOCKOMa (M3HYTPH) KaKk HEKOoe Iojie, oOpa3yemoe
COBOKYITHOCTBbIO MEXKMOJEKYISPHBIX CHJI. PElATUBUCTCKHIA MOAXOA K MOHUMAHUIO
¢usznyeckol peanbHOCTH TPEAINojaraeT Marepui0 U TOoJe Kak  MpPOSBICHHE
KOHIJIOMEpara JJIEKTPOMAarHUTHBIX  BOJH, XapakTep KOTOPOro  OOYCIIOBJIECH
0COOEHHOCTSIMU paBHOBECHUS B CHCTEMeE "CyObeKT-cpenia" v MOpPOroM BOCIPUSITHUS.

Mmuorue mnpotuBopeuusi (GU3UKKH OOYCIOBJIEHBI HEOHUMAaHUEM 3aBHCHUMOCTH
TEOPETUUECKOM MOojieau OT nosnoxkenust """ B cucreme paccyxaenuil. 3HayanbHbIN
BbIOOp monoxeHus "S" ocHoBaH, Ha MpPebIAYIIEH TPaaUIUU, KOTOpas ONpeAesseT
Kakasi U3 JIBYX HCTHH - MAaTE€pUs WM JBH)KCHHUE, UCIIOJB3YETCS B KAUECTBE OCHOBBI
JUIsL TIOCTPOEHUSI TeopeTudeckoil cucteMbl. Kilaccuueckas gu3uka paccMaTpuBaet
CyOCTaHIINIO KaK CaMOCTOSITENIbHYIO CYLIHOCTB, 4em HEOCO3HAHHO
MPOTUBOIOCTABIISIET €€ (PU3NUECKON pealbHOCTH, KaK eIMHOMY Iiesnomy. Jlornyeckum
CJIEICTBUEM TAKOIO0 MOJXO/a CTAHOBUTCS IOHMMAaHHWE CBOMCTB MaTEpPHAIBHBIX TEIN
(Maccel, TPaBUTALIMOHHOIO B3aWMOJACWCTBUS, 3apsjda, MarHeTu3Ma) B KayecTBE
CaMOCTOSITENIbHBIX CYHTHOCTEH, KOTOpble HECBOAMMBI Mexay coOoil. [lpunstue
"MaTepun" B KaueCTBE aKCMOMBI CO3/Ia€T TICUXOJIOTHUECKUN Oapbep s BOCIPUSATHUS
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TEOPUU OTHOCUTEIBLHOCTH, KOTOpasi CTPOUT CBOM PACCYXKJCHHS B MapaJurMe
nBrKeHUs1. OTHOCUTENBHOCTh TOKOSI MpEArnojaraer (pu3nyeckyro peajbHOCTh Kak
HENpPEepPbIBHOE JIBM)KEHHE, B MapaJiurMe KOTOPOTO pasiinyHble (PU3UUYECKUE SBICHUS
B3aMMOCBSI3aHbl U MEPEXOAAT APYT B Apyra. Marepus, noje, rpaBUTalus, BpeEMs 3TO
OTHOCHUTENBHBIE TOHATHS, COJAEPKAHUE KOTOPBIX OMNPENEIAECTCS B3aUMOACHCTBHEM
CyOBbEKTa C OKpPYXKaIoIIeW JeHCTBUTEIBHOCTHIO (OCHOBAHHOM Ha MPEKHEM OIIBITE
BUPTYJILHON MOJIENbI0 (PU3MYECKON pPEabHOCTH W JaHHBIX HEMOCPEICTBEHHOIO
BOCIIPUSATHS TAaHHOW 00JIACTH MPOCTPAHCTBA). B 3TOM KOHTEKCTE MaTepUabHOCTh HE
CaMOCTOSITEeNIbHAsI CYUIHOCTb, a pPE3yJabTaT OTHOCUTEIBHOTO PABHOBECHUS YacTU M
1171070 (YCTOMYMBOCTh CBOMCTB OKPY’KAIOIIETO MPOCTPAHCTBA B CUCTEME '"CyOBEKT-
cpena").

ComiacHO 3aKOHY BCEMHPHOTO TSTOTEHUS CHJIA HPUTSHKEHUS MEXIY TelaMU
MIPOTIOPITMOHANIBHA WX MaccaM W OOpaTHO MPOMOPIIMOHATBHA KBAJpaTy PacCTOSHUS
MeXy HUMU (2). JIaHHBIH 3aKOH OMHUCHIBAET 3aKOHOMEPHOCTH TpaBUTAIlMU, HO HE
OOBACHSET MeCTO JaHHOro ¢eHomMeHa B oOmei kapTuHe Mupa. DopmanbHO
MpEeANoiaraeTcsi, 4YTro MPUCYTCTBHE CYOCTaHIIMM B TOW WJIM WHOM oOjactu
MPOCTPAHCTBA H3MEHSET €ro CBOMCTBA, CO3/aeT IoJie CHOCOOHOE TMepeaaBaTh
IPaBUTAIIMOHHOE B3aUMOJEUCTBUE (MPU STOM HEMOHITHO SBISIETCS TpPaBUTALIMS
CBOMCTBOM CYOCTaHIIUM WJIM TPABUTAI[MOHHOE T10JI€ 0COOBII BUJl MaTEpuUn).

B napagurme Teopun OTHOCUTEIBLHOCTU, KOTOpAsl paccCMaTpuBaeT (PU3NMYECKYIO
pEaNbHOCTh KaK KOHINIOMEPAT 3JIEKTPOMATrHUTHBIX BOJIH, BBIPAKEHHE

F = G(M1M2/RR) umeet HeckoabKO HHOE TONKOBaHKE. [IpemookKum B HEKOM
HEeBUAMMON "BoHOI" cpejie Ha rpeOHE BOJIHBI MOSIBUIIUCH JBa BOJ0BOpoTa. C TOUKHU
3pEHUs KaKJO0TO M3 BOJAOBOPOTOB OHU 00JIaaI0T MAaCCOM MOKOS - HETOJABUIKHBI YT
OTHOCUTENBHO Jpyra. Eciu Npunoxuth ycwine W HU3MEHHUTh PACCTOSIHUE MEXKIY
BOJIOBOpOTaMHU, (HOPMHUPYETCsI MPEJCTABICHUE O CUJIaX MPUTHKCHHS] WM WHEPITUH,
XOTS MO CyTH Jejla pedyb HMAET O HAPYLIEHWH B3aUMOJEWCTBUA BOJAOBOPOTOB CO
Cpenor, B KOTOPOM OHM MPHUCYTCTBYIOT M MOCKOJIBKY Macca Cpelbl HEM3MEHHA IS
000MX BOJOBOPOTOB, TO YCHUJIME HEOOXOAMMOE JUIi HUX CMeEIleHUus Oyner
MPONOPIIMOHAILHO HMX Macce. WHBIMH CJIOBaMU, CHJIBI JICHCTBYIOIIUE MEXIY
BOJIOBOPOTAMU CIIEyeT OOBSCHATh MX B3aUMOJACHCTBHEM CO CpEIOM, YacThiO
KOTOPOI OHU SIBJISIIOTCS, @ HE HAJIMYMEM y HUX MOJs rpaBUTAIUU. TakuM o0Opasom,
CUJa MPUTSHKEHUS MEXAY TelaMu WIUTIO3Us, 32 KOTOPOW CKpPbIBACTCS UHepUus -
ycunue, KOmopoe HeoOX00UuMo NPUNOHCUMb K OAHHOU obaacmu npocmpancmaea,
07151 NOJIYYEeHUA 6 HEM GU3YATbHBIX U3MEHEHUIL.

DeHOMEH NMPUIMBOB U OTIMBOB OOBACHSIETCS T€M, UTO C npuoOnmkenue JIyHbl k
MMOBEPXHOCTU 3€MJIM MEHSIET IUIOTHOCTh JBUKEHHS B IAHHOM YYacCTKE MPOCTPAHCTBA,
YTO MPOSIBISAETCS MEPECTPOMKON BCEU CUCTEMBI AJIEKTPOMATHUTHBIX BOJIH, OJJHUM W3
MPOSIBJIEHUN KOTOPOTO CTAHOBATCS MPUIMBBI U OTIUBbI. DEHOMEH HE3aBUCUMOCTHU
YCKOpEeHUsI CBOOOHOTO TMaJ€HUs OT MacChl TeJ, OTKPbIThIN ["anuneem, oObsicHsIETCS
TE€M, YTO BCE TeJla COCTOSIT U3 OJMHAKOBBIX KBAHTOB SHEPIUHU, KOTOPHIC OJMHAKOBO
pearupyroT Ha HapyllIeHHe paBHOBECHS B JIIOOOM ydacTke mpocTpaHcTsa (3).

B mnnane BceoOlero ABMKEHUSI MOHATHE 'MycToTa" MpUOOpETaeT 3HAUCHUE
"MJIOTHOCTh dSHEpruu" (KPUBOJIMHEMHOCTh JBWKEHHS Ha S3bIKE MEXAHUKH).
Hamnpumep, ecnu B TeueHHE OMPEACICHHOTO BPEMEHU CHUMATh Ha IUICHKY Y4acTOK
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JOPOTH, TI0O KOTOPOMY TMPOE3KAIOT EAWHUYHBIE aBTOMOOWIIM, TO TpU OBICTPOM
BOCITPOM3BEJEHUU OTCHSTOrO Marepuaia "MmycToi" ydyacToK JOporu OyleT 3aroHeH
IBUKEHUEM, (AKTUYECKH MPUOOpETaeT MaTepUalbHOCTh, BBIPAXKEHHOCTh KOTOPOIl
OyzeT nmponopuruoHaibHa BpeMEHH. AHATIOTUYHBIM 00pa3oM CJelyeT paccMaTpUBaTh
MaTepUAIbHOCTh  (DU3UYECKOW pPEaNbHOCTH, KOTOpas OMNPENEIseTCs MOpPOTroM
BOCHPUSATHUS HAIIMX OPraHOB YYBCTB. BIIOJHE O4EBUIHO, YTO IUIOTHOCTH DHEPTHUH B
€IMHON JTMHAMUYECKONW CHUCTEME JJICKTPOMATHUTHBIX BOJIH HMMEET OIpeACICHHBIC
3aKOHOMEPHOCTHU, OTHUM M3 CIIOCOOOB ONMHUCAHUS KOTOPHIX SIBISIETCS 3aKOH OOPaTHBIX
KBaJpaToB.

Macca u 3Heprusi. TeHaeHIINUs OOBSICHATh MATEPHIO C TOUYKU 3PCHUS ABUKCHHUS,
Hen30eKHOE CIIENCTBHE Tpollecca mo3Hanus. Hampumep, Macca mokost onpenesnsercs
B3BCIIMBAHUEM, TO €CTh SBISIETCA PE3YJIBTaTOM B3aUMOJICHCTBUS, KOTOpPOE
XapaKTepu3yeT JAUHAMUYECKHE CBOWMCTBA  YCJIOBHO  BBIJICNIEHHOM  oOmacTu
MPOCTPAHCTBA (PEAKIMIO HA MPUMEHEHHE CHJIbI, KOTOpasi HEM30€KHO COMPOBOXKAAET
nporecc B3BemwuBaHusg). Popmynsl F = ma u p = MV npeanonararoT €AUHCTBO
MIPUPOJIBI CUJIBI M MacChl (IBMXKEHHS U MaTepuu). 3aKOHOMEPHBIM UTOTOM Pa3BUTHS
Teopud (UBUKH CTaJl0 TMOHUMAaHWE OKPYXKAIIIEH peabHOCTH Kak eIuHOU
JUHAMUYECKOM CHUCTEMBl - BOJHOBOIO IIpollecca B HEKOM cpede, KoTopas
o0OyclaBIMBaeT MEpEeMELIEHUE KBaHTa SHEPIHMH CO CKOpPOCThiO cBera. (CornacHo
TEOPUU OTHOCUTEIBLHOCTH '...3JIeMEHTApHble YACTHUIIbBI 1O CBO€il Tpupoae
NMPeICTABIAIOT CO00ii He YTO HHOE, KAK CTYIIEHHS 3JIEKTPOMATHUTHOIO MOJIs..."
(4). Hanuuue cpeqpl HEOOXOAMMOE YCIOBUE, 0€3 KOTOPOro MOHUMaHue (hU3ndecKoit
pEaNlbHOCTH B TAapagurmMe ABUKEHUS HEBO3MOXKHO. OTHOIIEHHE OWHINTEWHA K
CYIIIECTBOBAHMIO TIOJJOOHOM Cpe/ibl MPUBOAUT ALIFOKOBCKUM, KOTOPBIN MUIIET (5):

"CnenuajbHasi Teopusi OTHOCHTEJHLHOCTH' HecOBMeCTHMMAa C wujaeeil
CylleCTBOBAHMSA B mpupoae 3¢pupa, a "OO0masi Teopusi OTHOCHTEJIbHOCTH'
HECOBMECTHMA ¢ MJieeil OTCYTCTBUA B mpupojae 3¢upa, xorsa ode 4acTH OJTHOM
TE€OPUN OTHOCHTEJILHOCTH BBITEKAIOT M3 OHMX M TeX ’Ke NMPHUBEIEHHBbIX BbIIIE
NMOCTYJIATOB, U Jaxe 0oJiee TOro, '"OO01IIaA Teopusi OTHOCUTEJIbHOCTH' SABJISIETCA
NPAMBIM NpoaoskeHrneM ''CnenmajbHON TeOpUM OTHOCHTEJbHOCTH" W o00e
YacTH OJHOM TEOPUHM MMEIOT OIHOI0 aBTOPA.

OTcyTcTBHE MOTJIOIIECHHS SHEPTUH SJIEKTPOMATrHUTHBIX BOJIH MACKUPYET Cpely B
KOTOPOW OHHU PACHpPOCTPAHSAIOTCS, YTO NPHUBOIUT K OTpHUIAHUIO 3(]upa, OIHAKO
MMEHHO MPEAEIbHOCTh CKOPOCTH CBETA, €€ MOCTOSHCTBO MU HEU3MEHHOCTh SHEPTUU
(OTOHOB, KOCBEHHO YKa3bIBAIOT Ha CYILIECTBOBaHUE JAaHHOU cpeabl. Kommpomuccom
ABJISIETCA TPEATNOJIOKEHUE, YTO Cpela paclpOCTPAHEHUS DJIEKTPOMAarHUTHBIX BOJH
o0nasaeT CBepXIpOBOAUMOCTHIO.

@u3nyeckass KapTHHA MHUpA, B OCHOBY KOTOPOHM IIOJIOKEHO JBUKEHHE,
MPEANOJIaraeT MAacCy IIOKOSI KaK MAaTe€pUalIbHOCTh - OTHOCHUTEIBHOE PAaBHOBECHE
cUCTeMbl 'CyObeKT-cpena' B YCIOBHO BBIOpaHHOW OOJIaCTH MPOCTPAHCTBA, 3a
KOTOPBIM CTOUT KPUBOJMHEHHOCTh BOJHOBBIX IMPOIECCOB, IMpUJamonias UM
OTHOCUTEIFHYIO YCTOMYHMBOCTH BO BpeMEHH M TpocTpaHcTtBe. Ecim dusnyeckas
pEabHOCTh MHOTOYPOBHEBAsl CUCTEMa JBUKEHHUS, TO MIPUMEHUTEIIBHO KO BCEM €€
MIPOSIBIICHUSIM, JII000€ BHEIIIHEE BO3/ICHCTBUE HA T€ WJIM UHBIE YUYACTKH 3TON CUCTEMBI
nopoxknaer ¢GeHoMeH "MeUCTBUS-TIPOTUBOACUCTBHS", OJHUM W3 MPOSIBICHHUMA
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KOTOPOrO, NPUMEHUTENBHO K TEPEMEIICHUIO TEJI B MPOCTPAHCTBE, SBISIOTCS
TAroTeHUue UM nHepuusi. C penaTUBUCTCKONW TOYKU 3PEHHUS CTAHOBUTCA OYEBUJIHBIM,
Macca IOKOSl XapaKTepu3yeT HE HE MPUCYTCTBHE HEKOM CyOCTaHLIMM, a BEIUYUHY
UMITYJIbCa SHEPrUM HEOOXOIMMOro JUIsl TMOJYy4YEHUsS TeX WM UHBIX M3MEHEHUH B
YCIOBHO  BbIOpaHHOW  oOjactu  mpocTtpaHcTBa.  COOCTBEHHO — TOHSITHE
"MaTrepuaJbHOCTh" HECET B ce0€ YUCTO MPAKTUYECKYIO HArPY3KY - OMPEACIIeT TOUKH
OTOPBI, KOTOPbIE MO3BOJISIIOT U3MEHATh OKPY>KAIOIIYIO JE€HCTBUTENHLHOCTb.

Heckonbko HEOOBIYHBIN BBIBOA O TOM, YTO JOCTHUKEHHE TEJIOM CKOPOCTH CBETa
BeJeT K OECKOHEYHO OOJbIIOMY YBEIMYEHHUIO €r0 MacChl (JUIMHHBI MO (opmyre
Jlopenua), oOBsICHSIETCSI POCTO. YBETUYEHHE CKOPOCTH 3TO TMPOIECC YBETUUYCHHS
KOJINYECTBA KBAHTOB HEPIUU B PELIETKE IEKTPOMArHUTHBIX BOJIH, KOTOPOE BEAET K
ee nepopmanuu. Ecnu nedopmarivisi nporcXoauT AOCTaTOYHO MEAJICHHO, IPOUCXOAUT
HBOJIIOLUS - YCIOXKHEHUE IUKIMYECKHUX IMpoleccoB ((GopMUpOBaHUE PaBHOBECHS HA
HOBOM  YpOBHE), COOTBETCTBEHHO HEYPABHOBEIICHHBbIM W30BITOK  SHEPIUH
paccenBaercss B (DOTOHHOW pelIeTKe B KayeCTBE JIMHEWHBIX BOJHOBBIX IMPOIECCOB.
Ecnu nedopmarus pemerku Jo0CTaTOYHO BEIMKA, TO pacCeMBaHUE M30BITKA SHEPTHU
CTAHOBUTHCA HEIPGHEKTUBHBIM M HAUYMHACTCS TMOCJIEI0BATEIbHOE pa3pylIeHUE
ypoBHel ee nBuxkeHusa. [loreps ypoBHEH IBMKEHUS CHMBOJIM3UPYET 3aMEIJIEHUE
X0/la BPEMEHH, a pacnajg (POTOHHOW pPELIETKH CTUPAET TPaHUIly MEXKAY YacThi0 U
LEJIBIM.

3apsaa. CymecTBoBaHHE OTPHULATENBHOIO 3apsia HE IOJJIEKUT COMHEHHIO,
OJTHAaKO OOBSCHEHHE B KJIACCHMUYECKOW (Qu3nKe JaHHOro (H)EeHOMEHA BbBI3BIBACT
BO3pak€HUs. B OCHOBY MpencTaBiIeHHI O CyIIECTBOBAaHMHU 3apsija ObLI MOJOXKEH
(akT BO3HHMKHOBEHHUS BOKPYI Ha’JIEKTPU30BAHHOIO TeJla M3MEHEHHOH o0nactu
IPOCTPAHCTBA, KOTOPOE OTTAJIKMBAET OJHOMMEHHO 3apspKeHHOe Teio. IlocTeneHHo
chopMupoBanach TEOPETUUECKas MOJEb, KOTOpas IpuBeja K MOHUMAaHUIO 3apsiia
KaK HEKOM JONOJIHUTEJIBHOW CYIIHOCTH, KOTOpas HapsAay C MaTepuen,dHEpruew,
MOJIIMH  OJTU3KOMEUCTBUS W JATbHOMCHUCTBHSI, a Temeph eme u WHOOopMarmen
3aTpyaHSET U 0€3 TOTO CIOXKHYIO0 MPoOieMy OOBSICHEHHSI MUpa KaK €IUHOTO IIEJIOTO.
"TeopeTU4eCKre OCHOBBI JJIEKTPOTEXHUKH' XapaKTEPHU3YIOT 3apsiibl CIEIYIOLIUM
obpazom (6):

IIo cyrm fena, 3apsikeHHble 3JIeMEHTApPHbIE YACTHLIBI M HX
3JIEKTPOMATrHUTHOE MOJie MPeACTABIAIT co00i eauHoe nenoe. CTporo ropops,
MbI HEe MOXK€M YKa3aTb TOYHOH IPAHUIBI MEXKAY YACTHLEH C IEKTPUYECKUM
3aps0OM M ee JICKTPOMATHUTHBIM moJieM. Bmecre ¢ Tem Bce iKe MOKHO
noJjiararb, 4YT0 4YaCcTHIA M ee JJIeKTPUYeCKHMH 3apsil, HanmpuMmep 3apsij
3JIEKTPOHA, MPOTOHA H T.J., COCPEeIOTOYeHbI B BecbMa MaJo0d o00J1acTH
NPOCTPAHCTBA.

JJI XapaKkTepUCTUKH JJIeKTPOMATHUTHBIX SIBJICHUI HE00XOAMMO BBECTH
HOBbIE NOHATHS, KOTOPbIEe HE PACCMATPUBAKTCH MEXAHUKOH U NPUHIUINHAJIBHO
He MOTYT ObITh ONpeaesIeHbl Yyepes ... Maccy, AJIuHY, Bpems. Heo0xoqumo BBecTH

YeTBEPTYIO OCHOBHYIO BeJIMYUHY, OTPAKAKOILY IO cnenuuky
JJIEKTPOMATHUTHBIX siBJIeHHil. TakoBoii Moxer ObITh BbIOpaHa Jr00as
3JIEKTPOMAarHUTHAasI BeJIMYMHA, HanpuMep JIEKTPUYECKHU I 3apsna.

KosnyecTBeHHO 3HeKTpI/I‘IeCKI/Iﬁ 3apsaa YacTulubl MaTepuM WJIH TeEJda MOXKET
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ObITH oOmpeneieH TOJALKO MO0 MX B3aMMOAEHCTBHIO C JPYIoid, 3JIEKTPHUYECKH
3apAKEeHHOM YacTULed WU JPYTUMM 3aPAKEHHbIM TEJIOM...

... HOCUTEJIAIMH 3aps/ia ABJISIOTCH JJIEKTPOH, IPOTOH, HOH, a4 TAKKe YCJIOBHO
u "'IbIpKa’" B MOJIyIIPOBOTHUKE.

C omHOM CTOPOHBI, BHOJHE OYEBHUJHO, YTO 3apsAll, PaBHO Kak M Macca,
paccMaTpuBarOTC B KOYECTBE CBOMCTB AnekTpoHa. C Apyrod CTOPOHBI, 3apsnl
paccMaTpUBaETCA KaK HEKOE IOJIE, KOTOPOE B KAYECTBE CAMOCTOSITENBHON CYIIHOCTH
MIPOTHUBOIIOCTABIISCTCA CYyOCTAaHIINY JIEKTPOHA.

Teopusi OTHOCUTENHFHOCTH TIPEIoNaraeT (GU3NIECKY0 JIEHCTBUTEILHOCTh KaK
ANIEKTPOMATHUTHBIE BOJIHBI B HEKOU cpejie. B 3TOM KOHTEKCTE BCE CyIlee HaXOAUTCS B
HEMIPEPHIBHOM  JIBIDKCHMH, a pa3HOOOpa3he CBOWCTB OKPYXKAIOMIETO MUpa
OOBSICHACTCS OCOOCHHOCTSMM TEPEMEIICHUS 3JCKTPOMArHUTHBIX BOJIH JAPYT
OTHOCUTEJNIBHO Jpyra. IIokoM OTHOCUTENIEH, NOATOMY UEJNbIA psii CBOWCTB
OKPY>KaOIIEro MpoCTPaHCTBa, KOTOPhIEe HA (POHE APYTHUX €ro CBOMCTB KaXyTCs Ham
OTHOCHUTEJIbHO YCTOMYMBBIMM, CO3JAIOT WJUIIO3UIO MAaTe€pud W JBUKEHUS. B Tex
ClIy4asx, KOIZa CBOMCTBA NPOCTPAHCTBA HE COBMNANANOT C BU3YaJbHOW TPAaHUIIEH
MaTepUalibHbIX TeJl, Mbl TOBOPUM O MOJIAX, HO 3TO HE JaeT HaMm IpPaBO FOBOPUTH 00
oco0oil (QopMe Mmarepuu, KOTOpas KapJAMHAJIbHO OTIMYAETCI OT MaTepuu
omnpenensieMoil BusyanbHO. TeHaeHIuss aOCOMIOTH3UPOBATh TMOHSITHE MaTepuu
HapylaeT IPUHIMI €IMHCTBA - pa30MBaeT GU3UUECKYI0 PEaIbHOCTh HA MHOXKECTBO
CaMOCTOSITEIIbHBIX CYITHOCTEH, 4ero MO>KHO M30€kKaTh €CJIM pacCMaTpUBATh MAaTEPHUIO
U TOoJe KaK yCTOWYWBBIE (OPMBI JABWKCHHS, Pa3IUUU€ MEXIY KOTOPHIMH
O0OyCIIOBJICHO METOJUKOM WX BBIJCICHUS W3 €IUHOW JTUHAMHYECKOW CHUCTEMBI
ANEKTPOMATHUTHBIX BOJIH. Kak cleAcTBUE ClEAyeT MPEeAnoJIOKUTh, YTO Pa3InYHbIC
(¢bu3MYeCcKre MO 3TO TaKWe K€ CBOWCTBA KOHIJIOMEpAaTa AJIEKTPOMArHUTHBIX BOJH,
KakK LIBET, Pa3MEPHOCTH, 3amax, IIOTHOCTh, U3MEHYMBOCTh BO BPEMEHHU U TaK Jajee.

B sTtom miaHe, cBOWCTBa KOHIVIOMEpaTa 3JIEKTPOMArHUTHBIX BOJIH OOpeTaTh
3aps]l MOXKHO OOBSICHUTDH CIIEIYIOIIMM 00pa3oM. [1okoil OTHOCUTENEH, BCE HAXOAUTCS
B JIBKCHHUHM, B TOM YHUCJIC€ M BU3yaJIbHO HENOABWKHBIE Tena. [Ipenmomoxum aBa
METAJUIMYECKUX IIAPHUKA CICIYIOT APYT 32 APYTOM O MPAMOUN JTMHUK. ECIM CKOPOCTH
MIEPBOIO IIapUKa MEHBIIIE YEM Y BTOPOT0, OHU COCIUHSIIOTCS MEXKy COOOM B €IMHOE
oOpa3zoBaHuEe, KOTOpPO€ HAUYMHAET [IBUTaThCsl C YCPEAHEHHOW CKopocThio. Eciu
MEPBBIN MAPUK JBUXKETCS HABCTPEUY BTOPOMY, OHM TTOCIIE CTOJKHOBEHUS PA30HIyTCA
B pa3Hble CTOpOHBI. B ciydyae HEBUAMMOCTH OJHOTO M3 IIAPUKOB, OCOOCHHOCTH
JIBMDKEHUSI TIEPBOTO IIApHUKA MOXKHO OOBSICHSATH HAJIMYMEM Yy HEro 3apsja. Takum
oOpa3om, (peHOMEeH 3apsijja MOXKHO paccMaTpyBaTh B KOHTEKCTE MPOTHUBOIOJIOKHBIX
BEKTOPOB JIBIXKEHHUSI, TOuHEe (ha3 MepruoandecKoro mpoiecca.

Cnenyer oOparutb BHHUMaHHE, (U3MYECKAs PEAITbHOCTh 3TO TEPEMEIICHHE
ANIEKTPOMATHUTHBIX BOJIH OTHOCUTEIIBHO HEKOM 3JIEMEHTapHOM cpeabl. Poct
TUIOTHOCTH JBM)KEHUS UCKPUBIIACT TPACKTOPHUIO ABUKECHUS DJICKTPOMArHUTHBIX BOJIH,
YTO MPUBOAUT K (POPMHUPOBAHUIO 3aMKHYTHIX (popMm aBukeHUS ((PEHOMEH MAacChl
nokost). [losiBnmeHue B3aUMOACHUCTBHUS MEXAY 3aMKHYTBIMH CHUCTEMaMH BOJH
MOPOXKJIAET YPOBHU JBUXKeHUsA. Ha OMOJIOrHYeckoM ypOBHE JBUKCHUS CYObEKT
B3aMMOJICUCTBYET C OKPYKAIOIIEH Cpenoil, Mpy 3TOM B €ro CO3HAHUHU (HOPMUPYETCS
YIIPOLIECHHAsA MOJIEIb JIEMCTBUTEIBLHOCTU. B 3TOM MOAenum MarepuaibHOCTh MPOAYKT
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pPaBHOBECHUSI, KOTOpasi MPOSBISIETCA KaK Marepusi Wid mnoJie (BUIMMas U HEBUAUMAs
MaTepuanbHOCTh). CIOCOOHOCTH 3J€MEHTOB TOTO WM WHOTO YPOBHS JIBHXKCHHS
00pa3oBbIBaTh COBMECTHBIE 3aMKHYThIE CUCTEMBI (COCYIIIECTBOBATH B OJIHOM y4aCTKe
MPOCTPAHCTBA), MO)KHO pacCMaTpUBaTh Kak (PeHOMEH MOJIAPHOCTH MJIM 3HAKA 3aps/a.
[Ipeanonoxum, ABMKEHUE ABYX TO4eK (OPMHUpPYET Ha IUIOCKOCTU JBE, DPaBHBIC
okpykHOCTH. Ecnu (a3pl ABMKEHHMST TOYEK HE COBIAJAIOT, TO B MECTE
CONIPUKOCHOBEHHUS OKPYKHOCTEH OHU OyIyT OTTaJKUBAThHCA, a €CIu (a3bl JIBUKCHUS
TOYEK COBMAAIOT, TO CONMPUKOCHOBEHHE OKPYKHOCTEH BO3MOXKHO. Takum 00pasom,
mo00e TMEePUOIUYECKOE JBIKEHUE TMOJSIPU3YeT TMPOCTPAHCTBO B KOTOPOM OHO
npoucxoaut. [TomobHoe 00bsiICHEHNE TPUPOBI MMEKTPUIECKHUX 3apsI0B, KaK BEKTOpa
JIBYDKEHUST KBAHTOB SHEpTruu, HaxoauM B MmoHorpaduu C.b. Anemanona (4):

Yacruua, uMe1nas 3JIeKTPUYECKU 3aps/ - 3TO YaCTULA, UMEIOLIAfA NMOTOK
JIEKTPUYECKOM MHAYKIUU, U3MepseMblil B KyJoHax. [loaTromy M0xKXHO cuuTaTs,
YTO JJIEKTPUYECKH 3aPSKEHHAS YaCcTHIA 00J1a1aeT He JJIEKTPUIECKUM 3apsiaAoM,
a JIEeKTPUYECKUM TMOTOKOM, KOTOPbIH YHCTO YCJIOBHO, Jf YyI00cTBa
HA3bIBAECTCH YIEKTPUYECKMM 3apPS/IOM, IPU 3TOM 3HAKM (+) U (-) YKA3bIBAKOT
HanpaBJieHHUE MOTOKA OTHOCUTEJIbLHO YaCTHIbI.

... OIIMOOYHO CYHUTATH, YTO Y MATHUTHOIO IOJISI BCEraa eCTh MOJKOCA, a 'y
JIEKTPUYECKOI0 - 3HAKHU 3apaa0B. Tak Kak dIeKTpHYecKHe 3apsaabl 3TO MPOCTO
3Haku (+) ® (-), BBeIeHHbIe [JIA YKa3aHWsl HamnpaBJieHUs II0TOKa,
COOTBETCTBECHHO, 3TH 3HAKH, YCJOBHO Ha3bIBaeMble 3apsiiaMH, He UMEKT HU
JHEPrUM, HU MACChI, TAK KAK BCH JIEKTPUYECKasl JHEPrus (Macca) HAXOAUTCH B
JIEKTPUYECKHUX MOTOKAX, KOTOPbIE MPEACTABIAKT MATEPUAJIBHYIO CYTh 3apsia
(3TO TaK K€ OTHOCUTCH U K MATHUTHBIM IOJIOCAM).

Takum o0pazom, eciu 3apsiibl pacCMaTpUBaTh B KOHTEKCTE MEPUOIUYECKUX
MPOLIECCOB, TO A3TO YPE3BBIYAWHO PACIPOCTPAHEHHOE  SBICHUE, KOTOPOE
XapaKTepU3yeT BO3MOXKHOCTh 3aMKHYTBIX (POPM JBMIKECHHS Pa3IMYHON CIIOKHOCTH
B3aMMOJICHCTBOBATh MEXKy cOO0M. MHBIMU ciioBamu, peub UAET O COBMECTUMOCTHU
(a3 ABMIKEHUS B BOJIHOBOM cpefie, a HE 0 HEKOM MaTepuaibHOM CYITHOCTH.

Cnenyer emie pa3 OTMETUTb, MOJIE 3TO YaCTHBIA CIydall MAaTepualbHOCTH, 3a
KOTOPBIM CTOSIT KPUBOJIMHEWHBIE BOJIHOBBIE Mpolecchl. B 3aBUCMMOCTH OT crnoco0a,
KOTOPBIM MBI YCTaHABIMBAaeM HAJIMYKME KPUBOJIMHEHHOIO JBIKEHUS (CTaOMIBHOCTH
CBOMCTB TOTO WJIM MHOTO Yy4acTKa MPOCTPAHCTBA), GOPMUPYETCS MPEICTABICHUE O
BU3YaJIbHO OIpPEACIIIeMbIX OOBEKTaX M TMOJSIX Pa3IU4YHOro paHra. BusyanbHas
rpaHMIla TeJla MOHATHE yclloBHOE. Hampumep, eciin ObICTpO Bpamiarh MpUBsI3aHHBIN K
BEpPEBKE KaMEHb, TO B TIPOCTPAHCTBE MOSIBISIETCS MaTepHaIbHOE TEIO0 B opMe Topa,
KoTOpoe OyneT o0nanaTh BCEMU MPU3HAKAMU MaTEepPHAIbHOCTH. BEpoATHO B OCHOBE
MAarHUTHBIX U DJIEKTPUUYECKUX SBJICHUHN JEXKUT (DEHOMEH pe30HaHCa, 00bETUHSIOIIHIMA
MIEPUOANYECKHUE, DJIEKTPOMArHUTHBIE MPOLECCHl HAa JOCTATOYHO BBICOKOM YPOBHE
MAaTE€pHUaIbHOCTH, T'PAHUIA KOTOPBIX HE COBMAJACT C BHU3YyaJbHO ONPEACISAEMON U
KOTOpBIE, B 3aBUCUMOCTH OT JIOTUKHU JBHXKCHUS, PUAAIOT CUCTEME MArHUTHBIE WIIH
ANEKTPUYECKUE CBOWCTBA. DOpPMAIBHO MOXHO MPEANOJOKUATh, YTO MOJSIPHOCTH
MAarHuTa U CTaTUYECKOE DIIEKTPUUECKOE TMOJIE ITO PE3OHAHCHBIE BOJTHOBBIE MTPOIECCHI
HAa ONPEACICHHOM YPOBHE MATEPUATBHOCTH, KOTOPHIE HMEIOT Pa3IUYHYIO
cUMMETpHIO ((HOPMHUPYIOTCS OTHOCHTEIIEHO BEKTOPA WIIM TOYKHA COOTBETCTBEHHO).
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B »TOoM mnaHe crnocoOHOCTh 3MEKTpOHA K B3aUMOCHCTBHIO CTOMT Ha 0COOOM
mecte. IloCKOIbKY SJIEKTPOH SIBISETCS JJIEMEHTApHOW (OpMOM 3aMKHYTOrO
JBUKEHHUS, €T0 CIIOCOOHOCTh K B3aUMOJEICTBHUIO TOXKE SABIISETCS 3JIEMEHTAPHOM, UTO
MO3BOJIAET TMPUCBOUTH €H ocoboe wums "3apsn"'. 3apsa  3TO  MPOsSBICHUE
MEPUOIMYECKOTO Tpollecca B CUCTEME '"AJIEKTPOH", KOTOPBIM MOJSPU3YET 00IacTh
IPOCTpaHCTBA B KOTOpOW OH mpeObiBaeT. B mokoe Takag o001acTh MMeEET
mapoooOpasHyo ¢GopMy, a MpU YCKOPEHUU DJIEKTPOHA BBITATUBACTCA IO XOIY
IBWKEHUA. Malible pa3Mepbl 2JIEKTPOHA MO3BOJISIIOT €My 3aloiHATh "AbIpsl" B Oosee
CIIOXKHBIX YYacTKaxX OHJIEKTPOMAarHUTHOW PpEIIETKH W JeJaloT €ro He3aMEHUMbIM
AIIEMEHTOM B (OPMHPOBAHUM MAaTE€PUATLHOCTH (U3NYECKOTO IMPOCTPAHCTBA.
AHaJIOTUYHYIO 3JI€KTPOHY pPOJib, HO Ha 0Ojiee BHICOKOM YPOBHE MaTrepHalbHOCTH,
BBIIIOJIHAET BOJA, KOTOpas paclpelensieTcs B CaMbIX pa3MYHBIX Yy4acTKax
MaTepuaibHON cpenbl, OOecreuynBasi PaBHOBECHE BCEBO3MOXKHBIX MOJIEKYJSPHBIX
koHCTpykuui. Ilepepacnpenenenue '"snexkTpoHHOTO raza" BHYTpU "(QOTOHHOMU
pemeTkn" NOANEPKUBAET B HEW PAaBHOBECHE, MOITOMY "H3BATHE" SJIEKTPOHOB
MPUBOJIUT K (PEHOMEHY pe30HaHCa Ha ONPEIEeIEHHOM YPOBHE MarepuaibHOCTH.

[IpuHATO paccmarpuBarTh NIEKTPUUYECKUN TOK Kak ''HampaBjIeHHOE IBH/KCHUE
JIEKTPUYECKH 3aPSIKeHHbIX YaCTHUIL 10/ BO3AEeMCTBHEM JIEKTPUIECKOIr0 moJist' .
B Hanbosnee o011eM BUJIE IIEKTPUYECKUI TOK PE3YJbTaT HAPYLIEHHOTO paBHOBECHS,
B pe3ylbrare KOTOpPOro M30BITOK SHEPrUM BbI3bIBAET Jedopmaruio (OTOHHOM
pPELIETKH, KOTOPasi paclpoCTpaHsIETCs CO CKOPOCThbIO cBeTa. [Iponecc HapyueHus u
BOCCTAHOBJICHUSI PABHOBECHUS NPOSBISETCS HA Pa3HBbIX YPOBHSAX MATEPUATIBHOCTH B
pa3ianyHoOil popMe U ¢ pa3’IMUHON CKOPOCTHIO, OT MOJIIPU3aLUU (POTOHHOM pEeIIeTKH
CO CKOpPOCTBbIO CBeTa (OIpenensieTcsi Kak MPUCYTCTBUE MOJsI), 0 IEepeMEIICHUs
AJIEKTPOHOB U TPOYMX HMOHOB, KOJIeOaHMM (TEIIOBOE NEHCTBUE TOKA) M 3BOJIIOLUU
MOJIEKYISIPHOM ~ pelmeTku (XMMu4eckoe JeicTBHE Toka). BoccraHoBieHue
paBHOBECHsSI TMPHUBOJUT K HCYE3HOBEHHMIO PA3HUIBI IMOTEHUMAJIOB W IPOUYUX
MpOSIBJICHWI TpoIlecca BOCCTAaHOBIEHHUS paBHOBecHs. Takum oOpasoMm, 3apao
INEKMPOHA IMO INEMEHMAPHAA CROCOOHOCMb K 63AUMO0eCmeulo, Komopas
noooepiicueaem paenoeecue 6 3JICKMPOMAZHUMHOU peuiemKe Ha pPA3IUYHbIX
YPOGHAX ee Op2anu3zauuu, 20e 3HaAK 3apaoa cumeonusupyem a3y Konedanuil Ha
MOM UIU UHOM YPOGHE MAMEPUATLHOCMU, A 63AUMO0elicCmeue 60CCMAaHABIUEaem
NJIOMHOCMb 08UNCEHUSA POMOHOE 6 MOIL UIU UHOU 001aCmU RPOCMPAHCMEA.

B 3akmtoueHue nonpoOyeM pazoOpaThCsi B OJHOM M3 MApaJOKCOB CBSI3aHHBIX C
ANIEKTpOMarHeTu3Mom (7):

... TPH [BHKEHMH [JABYX OJMHAKOBBIX 3apsiloB BO3HHKAeT IAPAJAO0KC:
MOKOSIHMECH OJAMHAKOBBIC 3apsiibl OTTAJKHMBAIOTCH APYI OT APYra Io 3aKOoHy
KyJsiona, a npu IBHKEeHHMH OHHU NPUTATHBAIOTCH, MOCKOJIBKY 3T0 TOKH. Ho Bean
OTHOCHUTEJBHO APYr APYra OHHM IO MNpPeKHEMY IOKOATCH, IO0YeMYy K¢ OHHU
NPUTATUBAKOTCS NPHU ABUKEHUM ?

C ToukM 3peHuss Marepuana JaHHOM CTaThbu MOXKHO MPEANONIOKHUTh, YTO
oOMagaronIii Maccol TMOKOs 3JEKTPOH 3TO BOJHA CPepuyeckoil (opMbl, MOITOMY
CBOMCTBA NPOCTPAHCTBA B KOTOPOM OH MPUCYTCTBYET OJHOPOAHBI. ECiiM 3/EeKTpOH B
pe3yapTare MOSIBICHHUS Pa3HHIbI NOTCHLIHUAIOB MONIOIIAET JHEPIrUI0 U HAYMHAET
IBVKEHUE BIOJIb MPOBOJHHMKA, OH BBITATMBAETCS B BHJIE CHHUPAIU, YTO HapyIIAET
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OJHOPOJHOCTh  CBOMCTB NPOCTPAHCTBA BOKPYI 3JIEKTPOHA M H3MEHSET €ro
CIIOCOOHOCTD K B3aUMOZEHCTBUIO B Pa3JIMYHBIX HAIIPABICHUSAX.

®enomeH BpeMeHH. OJIHO3HAYHOTO OMNPEACICHUA TMOHATUS "BpeMs' B
¢unocopuu HET, YTO OTPaKAE€T HE CTOJIBKO CIOXKHOCTb CaMOW MPOOIEMBI, CKOJIBKO
pa3o0LIEHHOCTh  pa3IMYHBIX IOAXOJOB K ero paccMorpeHuto. CornacHo
IPEICTABICHUAM KJIacCHYeCKoW (u3uky '"'BpemMsi 3TO HemnpepbIBHAsi BeJIW4YHMHA,
aNpPUOPHAs XapaKTEePUCTHKA MUPa, HU4YeM He onpeaessiemas', koropyto Heroton
XapaKTepHU30Ball CleAyomuM o0pa3oM (8):

A0COJIIOTHOE UCTUHHOE MATeMATHYeCKOe BpeMsl caMo IO cede U Mo camoil
CBOeil CyIIHOCTH, 0€3 BCAKOI0 OTHOIICHUS K YeMY-JIM00 BHEIIHEMY, MPOTEKAET
PABHOMEPHO M HHa4Ye Ha3blBaeTcsl JAJIMTEJbHOCTBIO. (OTHOCHTEJNBHOE,
Kaxyuieecsi WM OObIACHHOe BpeMs €CTh WJIM TOYHasi, MJIM HW3MEHYMBaf,
NnocTuraeMasi YyBCTBAMH, BHEIIHfAS, COBepLIaeMasi NPH INOCPeICTBE KaKoOIo-
Ju00 JBUKEHHMS, Mepa NPOAOIKHUTEIbHOCTH, ynorpedisieMas B OObIJICHHOM
JKM3HH BMECTO MCTHMHHOIO MATEeMAaTH4eCKOr0 BpeMeHHM, KaK-TO: 4ac, JieHb,
Mecs, roi.

Kak Buaum, HBIOTOH KOCBEHHO MNPUXOAUT K TOHMMAHUIO Jyad3ma
OMpEIENICHUs] TIOHSITHS BpPEMs, OJHAKO OH HE OOBEIUHAET, a MPOTHBOIOCTABISAET
pazuyHbIe CIOCOOBI PAcCCMOTPEHHS BpeMEeHH. Tak aOCONIIOTHOE BpeMsl 3TO
ONpEEICHHE BPEMEHU C TOUYKU 3PEHUSI CyOBEKTa, KOTOPBIM MO3ULIMOHUPYET ce0sl B
CTOpPOHE OT (PU3MUECKOIl peasbHOCTH, a OBITOBOE BpPEMs, ONPEICICHUE BPEMEHU C
TOYKHU 3pEHUS CyOBbEKTa HAXOASIIETOCS BHYTPU M3y4aeMOM CHCTEMBI (Uepe3 MpU3My
co3HaHust). OObeqUHEHHE O0OUX MOJXOJO0B MpEJiaraeT TEOPHUs OTHOCUTEIbHOCTH,
IJ€ BpeMs  paccMarpuBaeTcss B MapaJdrMe€  HENPEPBIBHOTO  JIBHXKCHHUS
AJIEKTPOMAarHUTHBIX BOJIH KaK B3aMMOJACWCTBHE HaOMIOAATENsl C OKpyXKaroulen
JNENCTBUTEIBHOCTBIO, YTO MPEAIOIAracT €ro Kak BUPTYaJbHOE MTOHATUE, COAEPIKAHNE
KOTOPOTO 3aBHCHUT OT MOJIOKEHUSI HaOmromatenss B uzydyaemoil cucteme (8). Mubimu
CIIOBAMU, 6peMs - MO GUPMYAIbHAA MACKA O6UMNCEHUA, NPEOCHMABICHHAA &
CO3HAHUU KaK nocjedosamenvHocmey codvtmuii. IlonbiTka onpenenuts "BpeMs” B
HambOoee 001eM BUe HEM30€KHO MPUBOIUT K MOHUMAHHUIO UICHTUYHOCTH OHITHN
"Bpema" u  "aBuwxenue". Pa3zHooOpaszue omnpeneneHuil MOpoXKIaeT H3BECTHBIE
BPEMEHHBIE  NApaJlOKChl  TEOPUM  OTHOCHTENbHOCTU. CyllecTBYeT  HeMalo
MPEANONIOKEHHIM, YTO MPOU30MIET C KOCMOHABTOM M €r0 Kopaliem, eCiu MmoyieT OyaeT
COBEPIIATBCA CO CKOPOCTBIO CBETA, OJHAKO IIOHUMAaHWE MPUPOABI BPEMEHHU
IPEJIOKEHHOE B TAHHON CTaThe NPUBOAUT K HECKOJIBKO MHBIM BBIBOZAM.

B Teopum OTHOCUTENBHOCTH (PU3MUECKass peaJbHOCTh HTO KOHIVIOMEpar
AJIEKTPOMArHUTHBIX BOJIH, KOTOPBIM IOCTOSHHO pa3BUBAETCS M 0OOpa3yeT HOBBIE
YPOBHHM [JBHKEHUS, IPUYEM ONIEMEHTHI NPEIBIAYLIETO BXOIAT B COCTAaB BHOBb
oOpa3oBaHHOTr0 ypoBHsA. C 3TOM TOYKM 3pEHHUs MaTepUalbHOE TEJIO 3TO YCIOBHO
BBIJICJICHHAs] 4YacTh [I€JION0, YYacTOK OTHOCHTEIBHOIO pPABHOBECHUS MEXIY
CTPYKTYpaMH BCEOOILErO JBH)KEHHUA. YCKOpsAs "MarepHalbHOE TEJI0" Mbl HACHIIIAEM
SHEPrueil TaHHBIM y4aCTOK MPOCTPAHCTBA, YTO MEHSIET CBOMCTBA KaK CaMOT0 0ObEKTa
YCKOPEHHUsA, TaK M OKPYKAIOIIEro IPOCTPAHCTBA, OJAHUM W3 MPOSBICHUN YEro
CTAaHOBUTCS BHJIMMOE YCKOpeHHE OObekTa. Upe3MepHoe TMOCTYMJICHUE SHEPruu
HapyLIUT 3BOJIFOLUIO CUCTEMBI U MPUBEIET K Pa3pyLICHUIO CYIIECTBYIOIINUX YPOBHEM
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JBYDKEHUS (3aMEIJIEHHE BPEMEHU) U JAKE MOJHOM €ro OCTaHOBE (Pa3pyLICHUIO BCEX
ypoBHEN nBMkeHus). TakuM o0Opa3oM, IO JOCTHKEHHHM CKOPOCTH CBETa
KOCMHMUYECKHI KOpalJib MPEBPATUTCS BO BCHBILIKY CBETA, O3TOMY PACCYKJIEHHUE O
BIICYATIIEHUSAX KOCMOHABTA [TOCJIE COBEPILIEHHOTO UM IepeneTa OyeT HEATUYHBIM.
ITocTtosincTBO cKopocTH cBeTa. IIOCTOSHCTBO CKOpOCTH CBETa OJIUMH U3
OCHOBOIIOJIATalOLIUX MOCTYJATOB TEOPUH OTHOCUTEIBHOCTH, KOTOPHI HE OYEBHUJIECH
JUTSI MHOTUX (PU3HUKOB U (hUII0cO(POB, KOTOPBIE OTPULIAIOT UACATbHBINA CIIOCOO aHaNM3a
¢usnyeckol peanbHOCTH (MapaaurMa JIBUKEHMs). Tak MO MHEHHIO AIFOKOBCKOTO

(5):

Ecau 061 onbiTy MajlikeJbCOHA € CAMOI0 Ha4aJia ObLI0 JAHO TOJKOBAaHHE 110
MakcBeJty, TO ¢JIeI0BaJI0 Obl, YTO CKOPOCTHh CBETA B IIYCTOTE CKJIAABIBAJIACH CO
BCAKO#N JAPYrod CKOpPOCTHIO, YYACTBYIOIIEH B JAHHOM SIBJICHUM, [0 NPaBHJIAM
BEKTOPHOM aJre0psbl.

Crnenyer OTMETUTD, , UTO MPUMEHUTENHLHO K aredpe Jdy4 CBETa ABUKETCS HE B
(¢u3ruecKkoM, a B BUPTYaJlbHOM MPOCTpPaHCTBE. AHanu3 (U3HUECKON pEealbHOCTH C
PENATUBUCTCKOM TOUKHU 3PEHUS MPEATNIOIATAET €€ KaK BOJIHOBOW ITPOLIECC - IBUKEHUE
KBaHTOB JHEPrMU B HEKOU cpele, YTO COOCTBEHHO M OIpENessieT HEU3MEHHOCTb
Pa3sMEPHOCTH KBAHTOB M CKOPOCTH UX MEpEMENIEHUsA. Takoe peleHne MpeaIoiaract
PO BBIBOJAOB O CYIIECTBE (PU3NYECKUX SBICHUH, KOTOpPbIE HE COBIAJAIOT C
HMCTOPUYECKH CIIOKUBILEHCS TOUKOU 3peHus. FIMEHHO B KOHTEKCTE BOJIHOBOW MOJIENIN
CJIeIyeT paccMaTpUBaTh BhICKa3bIBaHUs DiHIIITEHHA (8):

Kaxkapiii Jy4 cBeTra JABMKETCHA B ''mMoKosieicsa' cucreMe KOOPAUHAT €
onpeeJIeHHOH CKOPOCTHIO V, He3aBHCHMO OT TOr0, MCHYCKAJCH JH JITOT JIy4
MOKOSIMMCSH WJIH IBHKYLIMMCH TEJIOM.

CxopocTh cBeTa B JI1000# cHCTeMe OAMHAKOBA M He 3aBHCHUT OT JABH/KCHUS
ero HCTOYHMKA.

BonnoBas Mozens pu3nyueckol peaJbHOCTH PACCMaTPUBAET BCE SIBICHUS, B TOM
YyHUCJie MEepEeMEIIEHUE Tel B MPOCTPAHCTBE, KAaK MPOSABICHHUE 3BONIOUUU (HopMm
nBuKeHHs B (POTOHHOU cpeme. Marepus paccMaTpuBaeTcs Kak MaTe€pHalbHOCTH,
KOTOpasi U3MEPSETCS CTENEHbIO0 3aMKHYTOCTH JBHKECHHSI KBAaHTOB. BenmnunHa mMacchbl
IIOKOSI OIIPENEIISIETCS KOJIMYECTBOM SHEPIMU U YPOBHEM PABHOBECHS B KOHITIOMEpATe
BOJIHOBBIX IPOLIECCOB TOM WM HMHOM oOmactu mpoctpaHcTBa. C BOJHOBOM TOUYKH
3peHusi, IpeacTaBieHne 00 M3MEHYMBOCTH SHEprun (HOTOHOB HEKOppekTHO. boiee
TOYHBIM OYIET yTBEPKICHHE, YTO "dHeprus (oToHa" OTpaxaeT KOJIMYECTBO (POTOHOB,
IPOXOASIINX Yepe3 YCIOBHO BBIOPAHHYIO TOUKY IIpocTpaHCcTBa (dacrora). IlnoTHOCTH
BOJIHBI SHEPIUH, KOTOPYIO CO3/1a€T NOTOK (POTOHOB, ONpEAENseT €€ JCHCTBUE Ha
UKJIMYECKUE NPOLECCHl B JAHHOM OONAacTH MPOCTPAHCTBA, HANpUMEpP, CO3AAET
3¢ deKT BOCHpUATHS LIBETA CETUYATKOM IU1a3a.

BrnionHe oueBUHO, Kakoe Obl MECTO MBI HE OTBEJIM HAOJIOATENIO B CUCTEME, I/I€
IIPOUCXOJUT JBUKEHHE CBETOBOIO JIy4d, CBOMCTBA 3JIEMEHTAPHOM CPEIbl U CKOPOCTh
¢oToHA OT 3TOr0 HE HM3MEHHUTCS, HO OyIeT MEHSATHCS XapaKTep B3aUMOJACHUCTBUS
HaOIoaTeNnss co CBETOBBIM MOTOKOM. Hampumep, nepemenieHue HaOmonaTeNs
HAaBCTPEUYy CBETOBOMY IIOTOKY MJIM B IIPOTHBOIIOJIOKHOM HAIlPaBICHUH, HE BIUSAET Ha
CKOpPOCTb JBHXEHUS (DOTOHOB, HO U3MEHSET KOJMYECTBO (DOTOHOB YHACTBYIOIIUX BO
B3aMMO/ICWCTBUU C CETYATKOM I1a3a(4acToTy U3JIy4YeHHs ), TO3TOMY JIyd cBeTa Oyaer

ISSN 2567-5273 122 Technical sciences



Modern engineering and innovative technologies Issue 4 / Vol. 2}@

MEHATh CBOM LBET. DPdeKT 3amensieHus] CKOPOCTH CBETa B TOM WJIM MHOU cpene
OOBSICHSCTCS YBEJIMYEHUEM KPUBOJUHEHHOCTH TPAECKTOPUU (POTOHOB (YTO YHJIUHSIET
paccTosiHue OT TOYKM A 10 Touku b). Mito3uio 3amensieHns CKOpOCTH CBETa MOMKET
co3narb (PEHOMEH YacTUYHOrO TMOIIOUIeHUsT (OTOHOB Cpelod, eciau NpH
OTPENICIIEHUH CKOPOCTU CBETA OPUEHTUPOBATHCS HA DHEPTHIO U3IIYUYEHUS.

OnHoBpemMeHHOCTh  coObITHIi. B kmaccuueckolr  gusuke  HproToHa
CYILIECTBOBAaHHE OJTHOBPEMEHHBIX COOBITHUI BIIOJIHE JIOTUYHO, MTOCKOJIBKY MaTepus U
BpeMsi (QopMallbHO HE CBsi3aHbl Mexay coboi. Hampumep, naOmogarenu
aHanM3Mpymue Guzndeckre mporecchl B Toukax A u b, KoTopsie OpUEHTHPYIOTCS
Ha OJIHH Yachl, MOTYT TOBOPUTH 00 OJHOBPEMEHHOCTH TE€X WJIM MHBIX mapaMeTpoB. C
¢bunocoCckoil TOUYKUA 3PEHUS, MPUHIIUIT HEMPEPHIBHOCTU JABUKECHUS U IEJIOCTHOCTH
OBITHUS TIPOTUBOPEUYUT TMOJIOKCHUIO O CYIIECTBOBAHMU OJHOBPEMEHHBIX COOBITHH,
MOCKOJIbKY OH TMpEArojiaraet IMOJHYI0 HWICHTUYHOCTh COOBITUM B JBYX, HE
COBITQJIAIOIIMX TOYKAX MPOCTPAHCTBA, OyAb TO JBa HAOMIOMATENS 3a TEM WU HUHBIM
(bU3MYeCKUM COOBITHEM, WU JIBA COOBITUS 3a(DUKCHPOBAHHbBIC OJTHUM HAOJIOATEIIeM.
CoOCTBEHHO K TakoMy IIOHMMAHHWIO TIPUBOAMUT TEOPUS OTHOCUTEIHLHOCTU, TJE
OJTHOBPEMEHHOCTb PacCMaTpHUBAETCSI B KOHTEKCTE OTKPBITOM CHUCTEMBbI, KaK MPOIAYKT
B3aUMOJICHCTBUSL HaOmtofareNss ¢ (PU3nUecKo peasbHOCTBIO, PE3YJbTAaT KOTOPOIO
3aBUCHUT OT TMOJIOKEHUsI HaOmofarTessi B CHCTEME BceoOuero JBukeHus. B
BUPTYaJIbHOM MPOCTPAHCTBE 3HAHUE ATO 3aKPhITask CUCTEMa, B Mpeaesax KOTOpou
OJTHOBPEMEHHOCTh MOXKET OBITh CMOJICIMPOBAHA PA3IMYHBIMU CITIOCOOAMH, YTO UMEET
ONIPEAEIIEHHOE MPAKTUYECKOe 3HaueHue. Hampumep, sHMHIITEHHOBCKOE NOHUMAaHUE
OJTHOBPEMEHHOCTH, KaK BPEMEHH IPOXOXKACHUS MOJOBUHBI PACCTOSIHUS U3 TOYKH A B
Touky b 1 oOparHo: t = (t1 + t2)/2.

Cytp mapagokca OWHmrTeHa - Ilomonmsckoro - Po3eHa oObsIcHsETCS
CJIETYIOIIUM 00pa3oMm:

e JJISl YACTHLHI B COCTOSIHUM Y OMNpeNeJIEHHOT0 3HAYeHHs KOOPAHHATHI
NPeIcKa3aTh HeJlb3sl, a4 €r0 MOKHO MOJYYUTH TOJBKO IMYyTeM HENMOCPeACTBEHHOI0
u3Mepenusi. Takoe wu3MepeHHe BbI30BET BO3MYIIEHHE YACTHLbLI H, TAKUM
oOpasom, usMeHuT ee cocrosnue. Ilocie TOro kak koopaumHara Oyaer
ompeae/ieHa, YaCTHIA YKe He OyaeT 00Jible HAXOAUTHCH B MPEKHEM COCTOSIHUU.
OO0bIYHO B KBAHTOBOII MeXaHMKe U3 3TOr0 [1eJIaeTcs CJAeAyIONuii BbIBOA: €CJIH
KOJIMYECTBO [BWKEHHS] 4YaCTHMLbI H3BECTHO, TO €€ KOOpPAUHATA He HuMeeT
(usnyeckoi peaibHOCTH.

CoOCTBEHHO, €ClIM HUCXOJIUTh U3 OTHOCHUTEIIbHOCTH TIOKOS, aHaJOru4Has
npoOiemMa uMeeT MecTo B MakpoMupe. OCTaHOBKA JBM)KEHHSI B CO3HAHUU CYOBbEKTa
(casitue mo leremo) He O3HAYaeT CYHIECTBOBAHME  HEMOABUKHBIX OOBEKTOB B
peallbHOM MHpE, KPOME TOTO BOCIIPUATHE JIEHUCTBUTEIBHOCTH BCETAa OCHOBAaHO Ha
IIPOIIIOM OMBITE, KOTOPBIA HMCKAXKAET YHUCTOTY HEMOCPENCTBEHHOIO BOCHPHSTHS.
3HaHMe 5TO HE a0COJIOTHAasT HUCTHHA, a NpPaKTHKa - ¢porpamma JeHCTBH,
s deKTUBHAS B OMpENeNIeHHBIX 00CTOsATENhCTBAX. JlaHHBIN MapajgoKC OTpakaeT HE
CTOJIBKO MPOOJIEeMy HCTHUHBI, CKOJBKO MPOOJIEMYy TOYHOCTH U3MEpEeHHs (PU3HMUECKHX
COOBITHH, OTHAKO €CITH OPUEHTUPOBATHCS HE Ha a0CONIOTHYIO TOYHOCTh U3MEPEHHUSI, a
Ha MPAKTUYECKUI pe3ybTaT, TO C HUM MOYKHO TPUMHUPHUTHCS.
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3akiIl0ueHue ¥ BbIBOJBI.

1. IIpeacraBnenune o ¢usmyeckoil peanbHOCTH HBIOTOHA, IPOAYKT CTUXHUHOTO
CTAHOBJICHUSI MHPOBO33pEHUs CyObeKTa, I7ie CyObeKT (Habsrofaresib) aHaJTU3UpPyeT
OKPY>KaIOIIYI0 €ro PeajbHOCTh CO CTOPOHBI (HE MO3UITMOHUPYS ce0sl B HEM ).

2. @®uszuka OWHINTEHHA, 3aKOHOMEPHBIM ATal  Pa3sBUTHSA  MOPEKHUX
MPENCTABICHUNA, TIJI€ aHalu3 CHJI JEHCTBYIOIIMX MEXKIy TelaMH TpUBENl K
MMOHUMAHUIO OPYXKAIOIIEeH HAC PEIbHOCTH B MEpaIUrMe JBUKCHHUS.

3. Teopusi OTHOCUTENBHOCTM TMpEAJIaraeT MOJENb JIEHUCTBUTEIBHOCTH Kak
BOJIHOBOM IPOLIECC, YTO MPEANOJIAraeT CylueCTBOBAHUE HEKOM 3JIEMEHTAPHOU CpeEbl,
KOTOpasi NpHUAAeT ABWKEHHIO MAaTepUalibHOCTh. Hamuuue Takoil cpeibl KOCBEHHO
MOATEPKIAETCSI  MOCTOSHOCTBOM CKOPOCTM CcBeTa W pasMepHoctr [linanka
(37IEMHEHTApPHOCTb CPEbI MOTBEPKIAETCS MPENEIbHOCTBIO CKOPOCTHU CBETA).

4. "Teopust Bcero" creayer W3 MOHMMAHUS MEXAaHW3MOB IMO3HAHUS, KOTOPOE
yOeIUTENIbHO TIOKA3bIBACT, YTO Pa3pO3HEHHBbIC (PU3MUECKUE TMOHATHUS pa3/iciiCHbl B
BUPTYaJIbHOM TMPOCTPAHTCBE, BCJIEACTBUE KOH(IMKTAa Pa3IMYHBIX TEOPETHUUECKUX
MojienieH, a PU3MYECKOM MHUPE, BCE OHU CBOMCTBA (POTOHHOM Cpefibl, B3aUMOJIEHCTBHE
CyObEKTa C OT/EIbHBIMU YYaCTKaMHU KOTOPOW CO3[Aa€T BCE MHOrooOpasue sBICHUN B
CO3HAHUU CyObEKTA.
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Annomayua. B pabomi posensnymuil KOMnieKc npobiem, saKi uMazaiome piuleHHs npu
po3pobyi  cmpameeii  arbmepHamusHoi eHepeemuku. Piwenns npobnem  anrbmepHamusHoi
eHepeemuKy HeMuHyye CIUKAEMvbcsl 3 He0OXIOHICMIO IX NPioOpUMemHo20 pPienHs HaA 0ePHCABHOMY
pieni. BusnaueHo HeoOXIOHICMb CMBOpPeHHs MIHICmepcmea 3 AlbMepHAMUBHOI eHepeemuKuy, ma
PO3N0OINEHO 3a60aHHS, AKI HA HbO20 B8031A2AIOMbCA, BCMAHOBIEHO POJlb PECIOHANLHUX YNPAGIIHb 3
nUMaHs 8iOHOBNIVBAHOI eHepeemuku. Jleyenmpanizosana cmpyKkmypa 00360J5€ 3abe3neqyumu
3HAYHOIO MIPOIO CAMOCMIUHICMb, A8MOHOMHICIb PECIOHANbHUX YNPABTIHb, CIEOPIOIOYU OOHOYACHO
VMOBU HAUBUWOMY Op2aHy OJis OiIbUL020 AKYEeHMYBAHHS Yy8a2u Ha CMmpamezii poO36UmK) Hanpsmy.

Kniouogi cnosa: nempaouyiiina 8ioH061108aHA eHepeemMUKd, 8IOHOBII08AHI 0dcepea eHepeil,
MIHICMepcmeo 3 albMepHAmuUBHOl eHepeemuKu

Beryn.

Enepretuka - mpoBijHa ramy3b B KpaiHi, Bil BUOOPY JOBrOCTPOKOBOI CTpaTerii
AKOI 3aJIe)KUTh PO3BUTOK YCI€T EKOHOMIKH. Y €HEpreTulll CHOCTEPIralThCs
HapocTapui  OararodakTopHi  KpWU30BI  SBHINA, K  TJOOQJIBHOTO,  TakK
BHYTPILIHBOTATY3€BOT0 XapakTepy. [Iponecu rmodansHoro macmrady o0yMoBIieHi, 3
omHOTO OOKY, BHUYEPIAHHSM TEOJOTIYHMX 3alaciB OCHOBHUX BHU[IB NaJIMBHUX
pecypciB - HadTH 1 Ta3y, a 3 IHIIOTO OOKY, 3pOCTaHHSIM HETaTHBHUX E€KOJIOTTYHHUX
YUHHUKIB, BUKJIMKAHUX JISJIbHICTIO B €HEPTeTHUlll 1 3arpO3JIMBUX KaTaCTPO(PIUHUMHU
HaciiakaMu. Lle - OCHOBHe mpoOTUpIYYs, SIKE BXKE€ B HAMOIMXK4YOMYy MailOyTHHOMY
MOK€ BIUIMHYTH Ha CTIMKHI PO3BUTOK 1 raiysi, 1 CycniibCTBa B LIJIOMY. BuHuKIe
MPOTUPIYYS BXKE HE MOKE OYTH BUPIIICHE TPAAUIIIHHUMHU METOAaMHU 1 MIIX01aMHU.

JocnipkeHHsIM B 00JacTi ajdbTEPHATHUBHOI E€HEPreTUKH MPHUCBSYEHI Mparl
0aratbox BITYM3HSHMX 1 3apyOnKHUX yueHux 1 (axiBuiB: O.M. T'ynumu, J.B.
3epkanona, JIJI. Tomaxusacekoro, C.b. Tymy6a, A.l. IllepmoBa, A.K.
[ummoBerkoro, T.€. Scnioka, b.I1. Beitnoepra, B. H. byxmana, P.P. Anapuci, E.E.
[Mmunepaitna, O.C. Ilomens, B.A. I'pumixeca. Ilpore y Bigommx poboTax
PO3IIISIATIUCS TIEPEBAKHO OKPEMI BHJIM TEXHOJIOT1H MEPETBOPEHHS HETPATUIIAHUX
BimHOBIIOBaHuX jkepen eneprii (HBJIE) 1 ix 3acTocyBaHHs B Mauiil eHepreTuin st
JIOKaJBHOTO EHEPronocTayaHHs 1 MPAaKTUYHO HE JOCIHIHKYBalacsi MOKIIUBICTh
Bukopucranusa HBJIE y pamkax moBHOMacmTabHOI eHepreTUUHO1 cTparterii. Y KpaiHi
HEJIOCTAaTHbO PO3POOJIEHI HAYKOBI, €KOHOMIYHI, MPaBOBl 1 YNPaBIIHCbKI OCHOBH
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PO3BUTKY IMOBHOMACIITAOHO! aJIbTEPHATUBHOI €HEPTeTUKHU. Y CE 11€ BITHOCUTHCSA 1 J10
PEerioHaIBLHOTO aCTEeKTy MPOOJIEeMH.

OCHOBHOM TeKCT

Po3po0Oka cTpaterii agpTepHATUBHOI €HEPIEeTUKU BUMArae pillleHHS KOMIUICKCY
npooJieMm:

1) eKOHOMIYHHMX - CTBOPCHHS OCHOB HOBOi I1HBECTHIIMHOI TOJITHKHA B
€HEepreTulll;

2) ympaBIiHCBKHX - (DOPMYBaHHS HOBOI rajy3eBOi CTPYKTYpH, peopraHizalis
CUCTEMH MEHEI)KMEHTY B HOBIU raiysi;

3) OpPUIUYHUX - CTBOPEHHS MPABOBUX OCHOB JJISi PO3BHUTKY aJbTEPHATHBHOI
CHEePreTHKY;

4) BUPOOHHUYO-TEXHIYHUX - pO3poOKa 1 peamizaiis MNPOrpaMd OCBOEHHS
TEXHOJIOT'1H albTepHAaTUBHOT €eHEPIeTUKH.

Pimennss mpobieM anbTepHATHBHOI EHEPreTUKM HEMUHYYe CTHKAETHCS 3
HEOOXIJTHICTIO iX MPIOPUTETHOTO PIIICHHS HA JE€P>KaBHOMY PiBHI.

[lepeTBOpeHHs, HEOOXiAHI ISl PO3BUTKY HOBOI'O HAampsiMy B €HEpreTHIll, SKi
3a0e3neydarb ii CTIMKMM PO3BUTOK [1], 1 pa3oM 3 HEW PO3BUTOK YCI€i €KOHOMIKH
MPEJICTaBIIsIE CTPATETIYHO BAXKIIMBE TUTAHHS.

Panime Oynu po3poOieHi Kpurepli BIAOOPY 1 MPIOPUTETH OCBOEHHS
aNbTEPHATUBHUX EHEPreTHUYHUX TeXHOoNorid. CrpaTeriss MmOCTyHOBOrO 3aMIILEHHS
TpaJAMIIITHOT EHEPreTUKH Ha aJbTEePHATUBHY MOBUHHA 0a3yBaTUCS HA (PyH/IaMEHTI HE
JIUIIIe HOBOI KOHIICMIIT, ajie 1 Ha HOBUX, IHHOBAI[IMHUX MIAX0JaX JI0 PIIIEHHS YChOTO
KOMIUIEKCY MOB'SI3aHUX 3 LIUM IpoOsieM. [HakIie anbTepHaTUBHA €HEPTETUKA HIKOIH
HE BHUPBETHCSA 3 PaMOK MaJloi €HEpreTMKd B Hamlid KpaiHi. OgHe 3 MEepBUHHUX
3aBJaHb Oprasizaiii MailOyTHROT MOBHOMACIITAOHOT aJIbTEPHATUBHOI €HEPIETHKU -
CTBOPEHHsI HOBOi CTpyKTypu ympaiiHHsa [2]. Ilepexig 10 HOBOI TEXHIKO-
€KOHOMIYHOI MapajurMy, 10 JI03BOJISIE 370JIaTU JICTIPECII0 1 MEpPEeUTH 0 HOBOTO
eTaly €KOHOMIYHOTO 3pOCTaHHs, BKJIO4Yae (opMyBaHHS HOBUX (popm opranizarii
BUPOOHUIITBA, HOBOI CTPYKTYpH IHBECTHUIII, HOBOTO THIy 1H(QPACTPYKTYpH, SKi
3a0e3Mevy0Th BIAMOBITHI YMOBH JJIsi PO3BUTKY 1HHOBAIIHHOTO HAIPSIMY.

IcHyroua cTpyKTypa yIpaBiaiHHS pPO3BUTKOM HETPATUINIAHOT BITYM3HSIHOL
CHEepreTHKH MoKa3aaa He3/1aTHICTh pillieHHs pobyieM 3a0e3mneueHHs TeMIMIB 1 00'eMiB
PO3BUTKY IIhOTO HAMpsSMY, HEOOXITHWUX JUII MACIITAa0HOTO 3aMillICHHS B
MalOyTHHOMY TPAIUIIMHUX TEXHOJOTIH. Y Hamii kpaiHi BIACYTHS €IUHA CHCTeMa
KOOpJIMHALll PO3BUTKY allbTepHATUBHOI eHepretuku [3]. Haspina eBomromiiiHa
HEOOX1AHICTh 11 BUJILJICHHS B CAMOCTIMHUN rajy3eBUN HampsM, CTBOPEHHS HOBOTO
JIep>KaBHOTO OpraHy: MIHICTEPCTBAa 3 ycCi€ 1HOPACTPYKTYpPOIO y TOMY HHCHI 1
perioHanbHol0.  [lepeBakHEe ~ CTBOpPEHHSI  JICLIEHTPATI30BAHOI  CTPYKTYpH:
JIMB1310HAJILHOI 3 HANIBAaBTOHOMHHUM YIIPaBIIIHHAM B perioHax. Ha nalBummii opran
YIOPaBIiHHS IPU [OMY TOKJIAIa€ThHCS:

1) po3poOka 1 3aTBepKEHHsS €IMHOI MPOTPaMU OCBOEHHS albTEPHATHBHOI
CHEepPreTHKHY;

2) KOOpIWHALS JisTIbHOCTI YCi€l CTPYKTYPH 10 peati3allii €IMHOi Iporpamuy;

3) po3poOka i peamizaris yepe3 BepxoBHy Paay 3akoniB, 1o 3a0e3nedyroTh
PO3BUTOK aJbTEPHATUBHOI EHEPreTUKH 1 Taly3eBUX HOPMATHBHUX IPABOBUX
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TIOKYMEHTIB;

4) npoBeAcHHS HOBOI JEP’KaBHOI IHBECTHIIHHOI MOJITHKH, IO 3a0e3reuye,
CTIMKUN PO3BUTOK 1HHOBAI[IHHOTO HAMIPSIMY;

5) koopauHallisg €IMHOI TEXHOJOTIYHOI TOJITHKA Yy paMKax Taiysi:
CTaHJapTu3allis, yHidikaiis, iHhopMaliiiHe 3a0e3MeueHHs, IHTeTrpallisl MiAMPUEMCTB,
HaBYaHHS, EKCIIOPTHI OCTaYaHHs, BUCTABKU, KOHKYPCH.

PerionanbHi yrpaBiaiHHA 3/11iCHIOIOTD:

1) po3poOKy i KOOpIMHAIIIO peati3ailii KOMIUICKCHUX PEriOHaIbHUX MPOrpaM
OCBOEHHSI TEXHOJIOT1H aJIbTePHATUBHOI EHEPTETUKHY;

2) opraHizaiiro i KOOpJHMHAIIIFO BHUPOOHUIITBA YCTATKyBaHHS Y paMKax
3aTBEPKEHUX TPOTpaM;

3) mpoBeacHHS HOBOI Taay3eBOi I1HBECTUIIIHHOI MOJITHKH: CIPHSHHA B
oprasizailii Mepesxi 0aHKiB 1 (POH/IIB PO3BUTKY AJIbTEPHATUBHOI CHEPTETUKU;

4) KxoopAWHAIlS €IMHOI TEXHOJOTIYHOI IOJITHKH Yy paMKax TIaly3eBoro
HaIpsIMY;

5) chnpusiHHA 1HHOBAaI[iIHHMUM pPO3pOOKaM B PETIOHI, Yy TOMY 4YHCII MaluX
(BEHUYpHUX) MIAMPUEMCTB;

6) opranizaiisi IEMOHCTPAIITHUX BUCTaBOK, KOHKYPCIB.

JleueHTpanizoBaHa CTPYKTypa JO3BOJIAE€ 3a0€3MEUYUTH 3HAYHOK  MIPOIO
CaMOCTIIHICTh, aBTOHOMHICTh PEPETIOHAIBHUX YIpPaBiIiHb, CTBOPIOIOYU OJHOYACHO
YMOBU HaWBHIIIOMY OpraHy [Hjsi OIJIbIIOTO0 AaKIEHTyBaHHS YBaru Ha CTparerii
po3BUTKYy Hamnpsimy. CTBOpPEHHS TakOi CTPYKTypH 3BUIBHUTH MIHICTEPCTBO
€HEPreTUKN 1 BYT1JILHOI MPOMMCIOBOCTI YKpaiHM BiJl HE BJIACTUBUX HOMY 3aHAThH
HETPAJMIIIITHOI0 EHEPreTUKOI0 1 3a0e3NeUuTh peaibHi yMOBH [UJISI PO3BUTKY
nepcreKTuBHOro HampsiMy. ChOTOJHI JISJIBHICT MIHICTEPCTBA EHEPIeTUKH 1
BYTUIBHOI TPOMHCIOBOCTI Yy HampsiMi PO3BUTKY HETPATUIIAHOI EHEPreTUKH
CTUKA€ETHCA MOCTIMHO 3 MPOTUPIYYSIM: OCHOBHA AISUIBHICTh NAJIMBHO-EHEPIE€TUYHOIO
komruiekey (I[IEK) moB's3aHi 3 BUTpaTHUM MEXaHI3MOM CIIOKMBAaHHS TalivBa, 1 YUM
OunpIlle TayMBa BHUTpAyYeHE, TUM BUIIE IMOKAa3HUKH AISUTBHOCTI MiHicTepcTBa. lle
TaKOXX OJIHA 3 MPHYMH TMOBILIBHOTO TPOCYBAHHS e€Hepro3OepekeHHsa. BBenaeHHs
€HEproTEeXHOJOTIH, M0 3aMIlalOTh MalWuBO, MPH CHOTOAHIIIHINA OpraHizamiiHii
CTpyKTypi He BurigHe [4;5]. 3pa3koBa opranizaiiifHa CTPyKTypa MiHICTEPCTBa 3
albTepHATUBHOI EHEPreTHKHU 300pakeHa Ha puc. 1.

BucHoBku

CTBOpEeHHSI TaKOro opraHy B KpaiHi - €BOJIOLIMHA HEMHHYYICTh, OCKUIBKHU 1€
IIPUPOJIHE OpraHi3alliiiHe CIpUSHHS 00YMOBJICHE HEOOX1THICTIO PIIICHHS 3aB/IaHb I10
MOJIOJIAHHIO OCHOBHUX MPOTHUPIY CTIMKOTO PO3BUTKY Tany3i. Uepes ABa ACCATHIITTS
MIHICTEPCTBO aJbTEPHATUBHOI E€HEPreTHKHW CTAaHE OJIHIEI 3 HalpeHTaOeIbHIIIUX
Jep>KaBHUX CTPYKTYyp, 3a0e3Meuyrouyd 3aMillleHHs MajauBa, 110 POCT€ B IliHI, 1
CTBOPIOIOYM YMOBH ISl CTIHKOTO PO3BUTKY 1 T'ally3i, 1 CyCHUIbCTBA B LIJIOMY.

HeoOximHo BUAUIEHHS aJbTEPHATUBHOI CHEPTETUKA B CAMOCTIMHHMA rany3eBHH
HampsiM 1 CTBOPEHHS  IICHTPAIBLHOTO opramy - MIHICTEpPCTBA 3  YCIEIO
1HOPACTPYKTYpOIO: JCp>KaBHUM amapatoM 1 pErioHAJIbHUMHU  YNPaBIIHHIMH,
HAJIJICHUMU BIJIIOBITHUMHU TTOBHOBAKCHHSIMU.
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Puc. 1. 3pa3koBa cTpyKTypa MiHICTEpPCTBA 3 AJIbTEPHATUBHOI EHEPTeTUKH |
HOro perioHAJIbHUX BiAJIJIEHb 10 CEKTOPaX:

1 - ceomepmanvroi enepeemuxu, 2 - gimpoenepeemuxu, 3 - Oionanuenoi enepeemuxu, 4 -
COHAYHOI eHepeemuKuy, 5 - Manoi ciopoenepeemuru, 6 - Meni0HACOCHUX YCMAHOBOK, 7 -
NnepcnekKmusHUX (IHWUX) albmepHamusHux nepemeopiosayis enepeii; 8 - ycmamkysauts, 9 -
oyoisnuymaea; 10 - 0os2ocmpoko6o2o cmpameziuno2o nianyeanus,; 11 - nomounozo i
onepamuenozo nianyeants, 12 - kaopie, 13 - nianysauns nepcounany, 14 - ¢pono anomeprnamusHoi
eHepeemuxu,; 15 - 6ank pozeumxy aromepHamuenoi enepeemuxu, 16 - opuouynuii; 17 -
EeKCNOPMHO-IMNOPMHUX nocmadaus, 18 - namenmuo-niyen3itinui

CtpykTypa  perioHAIBHMX  yIOpaBiIiHb Mae OyTd  ToOyJoBaHa  TIO
JIELEHTPaII30BaHOMY, JWBI310HAJLHOMY THUITY: 3 (DYHKIIIOHAJIBHUM amapaTtoM, IIo
3a0€3MeunTh BIJIHOCHY CaMOCTIMHICTh PO3BUTKY perioHiB. HoBa rainy3p BuMarae
1HBECTHUIIIMHOI Mepe0y 0B — HOBOI IHBECTUIIHHOT MTOTITHKH.

ISSN 2567-5273 129 Technical sciences



Modern engineering and innovative technologies Issue 4 / Vol. 2&

Jluteparypa:

1. [Toprep M. Mexnynaponnas konkypenius: Ilep. ¢ aurn. /Ilox pen. B.JI.
[lletnnuna. M.: MexnyHapoanbie oTHomeHus, 1993.247 c.

2. benses FO.M. Bomnpochl J0JATOCPOYHON CTpaTerHUeCKOM albTepHATHBBLI B
sHepreTuke // DHepreruueckas nmoiautuka, 2002, Nel. C. 7-12.

3. Upuna AxumoBa. «OHeprodp@eKTUBHOCTh YKPAMHCKOH  SKOHOMHUKH
coctaBisger Toiabko 60% ot ctpan ECy», Ceromusa, 3.07.2016, available online:
https://www.segodnya.ua/opinion/akimovacolumn/  energoeffektivnost-ukrainskoy-
ekonomiki-sostavlyaet-tolko-60-ot-stran-es-729916.html last visit: 8.05.2018

4. «IIpaBUTENBCTBO YTBEPAWIO HOBYIO IHEPIETHUYECKYIO CTPATErHIO Y KPaWHBI
no 2035 roma», available online: http://gordonua.com/news/money/pravitelstvo-
utverdilo-novuyu-energeticheskuyu-strategiyu-ukrainy-do-2035-goda-203154.html,
last visit:01.06.2018

5. Kacuu A.O. AnbTepHaTUBHA €HEPreTHUKa: CBITOBUM Ta BITUM3HSHUUI JOCBif /
A.O. Kacuu, 4.0. JlutBunenko, II.C. Menpuuuyk // HaykoBi 3amucku

HamionansHoro yHiBepcutery «OcTpo3bka akaaemis». Exonomika. — 2013. — Bum.

23. - C. 43-47.

Abstract. In the energy sector, there are growing multi-factor crisis phenomena, both global
and intra-industry. The paper considers a set of problems that require a solution in developing an
alternative energy strategy. Solving the problems of alternative energy inevitably faces the need for
their priority decision at the state level. The necessity of creating an alternative energy ministry has
been identified, and the tasks assigned to it have been assigned, the role of regional departments on
renewable energy has been identified. Decentralized structure allows to provide to a large extent
autonomy, autonomy of regional departments, while creating conditions for the highest authority to
focus more on the strategy of development of the direction. It is necessary to allocate alternative
energy in an independent branch direction and to establish a central body - the ministry with all
infrastructure: the state apparatus and regional administrations, with the appropriate powers. The
structure of regional offices should be built on a decentralized, divisive type: with a functional
apparatus, which will ensure the relative autonomy of the regions. The new industry requires
investment adjustment - a new investment policy.

Key words: Non-renewable Renewable Energy, Renewable Energy, Ministry of Alternative
Energy.
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