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BIOLOGICAL SCIENCES

YK 574.58
Henucenxo O. C.
000 «A3080-Yeprnomopckutl HayuHbL YEeHMP
PIOOX035UCMBEHHBIX UCCIEO08AHUTLY

COBPEMEHHAS XAPAKTEPUCTUKA UXTUO®AYHBI BOAHBIX OBBEKTOB
PBIBOXO3AMCTBEHHOT' O 3HAUYEHU A HA TEPPUTOPUA ACTPAXAHCKOM OBJIACTH U
PECITYBJIMKH KAJIMBIKHAA B MECTAX OCYIIECTBJIEHUSA XO3AMCTBEHHOM
JAEATEJIBHOCTH HA NIOABOJHbBIX TIEPEXOJJAX MATHCTPAJIBHOTI'O HE®@TEIIPOBOJA
3AITAJHOI'O PETHOH AO «KTK-P»

Denisenko O. S.
JSC «Azovo-Chernomorsky Scientific Center of Fishery Researches»

MODERN CHARACTERISTICS OF THE ICHTHYOFAUNA OF WATER BODIES OF FISHERY
IMPORTANCE ON THE TERRITORY OF THE ASTRAKHAN REGION AND THE REPUBLIC OF
KALMYKIA IN THE PLACES OF ECONOMIC ACTIVITY AT THE UNDERWATER CROSSINGS

OF THE MAIN OIL PIPELINE OF THE WESTERN REGION OF JSC "CPC-R"

Annomauyus.

B pamkax oaunoii pabomwl paccmampugaromes 60npocsl 0 CO8PEMEHHOM COCMAge UXMUOPDAYHbL BOOHBIX
00beKmMo8 polOOX03AUCHEEHHO20 3HAYeHUs Ha meppumopuu Acmpaxanckou ooracmu u Pecnybonuxu Kaimvikus 6
Mecmax ocyujecmeneHus mexHuyecko2o oocayxcuganus u nposedenus yuenuil (KCI1Y, TCY, YT3) na noosoonuix
nepexo0ax mazucmpanbHo2o Hegpmenpogooa Llenmpanvrozo pecuona AO «KTK-Py (IITIMH).

B cmamve npusedenvl 0606wenHble OanHble 0 COBPEMEHHOM COCMOSIHUU UXIMUOPAYHBL HA 7 6000MOKAX HA
meppumopuu Acmpaxanckoi oboracmu u 2 600omokax Ha meppumopuu Pecnyonuxu Kanmvikus, noiyyeHHvle 6
npoyecce u3yueHus, 06061/(461-114}1 u cucmemamuzayut MHO2O4UCjieHHblx Ol’ly6JZuK060HHblx HAY4HblX OaHHbBIX 8 OM-
KpblmbvlX peyeH3upyemvblx UuCno4YHuKax I’lpOd)l/LﬂbHOﬁ Jaumepamypbol, MHO2OJIEMHUX MOHUMOPUHCOBbIX uccneoosa-
HULL N0 ONPOCY pulOaKos-niooumenell u OUOI0SULECKO20 AHAU3A YI0B08 NI0OUMENbCKO20 PblO0I0BCTNEA HA COOM-
8EMCMBYIOWUX BOOHBIX 00BEKMAX, d MAKJCE C UCHONb30BAHUEM COOCMBEHHBIX (POHOOBLIX OAHHBIX U3 3apecu-
cmpupogannoi PedepanvHotl cryxHcOol No UHMELIeKMYaNbHOU cobcmeeHnocmu «baszvl dannvix cospemenno2o
8U006020 coCmMasa uxmuod)ayﬁbz u npocmpancmeennoco pacnpedeﬂeyuﬂ UXMUOniIaHKmoHa, MOJIOOU U 63POCIIbLX
ocobeitl pvlb 8 NPecHOBOOHBIX 80OHBIX 0Obekmax A3060-Yepromopckoeo u Bonowcko-Kacnutickozo pviboxossii-
CMEeHHbIX Daccenosy

Abstract.

Within the framework of this work, the issues of the modern composition of the ichthyofauna of water bodies
of fishery importance in the Astrakhan region and the Republic of Kalmykia in the places of maintenance and
exercises (KSPU, TSU, UTZ) at the underwater crossings of the main oil pipeline of the Central region of JSC
"CPC-R" (PPMN) are considered.

The article presents generalized data on the current state of the ichthyofauna on 7 watercourses in the Astra-
khan region and 2 watercourses in the Republic of Kalmykia, obtained in the process of studying, generalizing
and systematizing numerous published scientific data in open peer-reviewed sources of specialized literature,
long-term monitoring studies on the survey of amateur fishermen and biological analysis of catches of amateur
fishing on the relevant water objects, and also using its own stock data from the Database of modern species
composition of ichthyofauna and spatial distribution of ichthyoplankton, juvenile and adult fish in freshwater bod-
ies of the Azov-Black Sea and Volga-Caspian fisheries Basins registered by the Federal Service for Intellectual
Property.

Kniouesvie cnosa: uxmuogayna, soonvie obwexmol, Acmpaxanckas obracmse, Pecnybnuxa Kaimvixus,
Boneo-Axmybunckas nouma, cucmemamuyeckoe noioxcenue, n00800Hble nepexoobl MasuCmpaibHo20 Hepme-
nposooa.

Keywords: ichthyofauna, water bodies, Astrakhan region, Republic of Kalmykia, Volga-Akhtuba floodplain,
systematic position, underwater crossings of the main oil pipeline.

Martepuaa U MeTOIbI HCCJIET0BAHUT HcTouHMKaMU MOJTyYeHHS] HCXOIHBIX JTaHHBIX SIB-
Uzydenue, 0000IIeHEe U CUCTEMATH3AlUs MHO-  JISIOTCS OITyOJIMKOBaHHEIC B PEICH3UPYEMBIX HAYIHBIX
TOYKCIICHHBIX OMyOJIMKOBAHHBIX HAYYHBIX JAHHBIX B HM3JaHUSIX MHOTOYHUCICHHBIC JHMTEPAaTypPHBIC IaHHBIC
OTKPBITBIX PELCH3UPYEMBIX UCTOUHMKAX npoduipHOit  Bomkcko-Kacnuiickoro punnana ®T'BHY «BHUPOy,
JTUTEPATyphl MPOU3BOANIIACH C TITyOMHON M3ydenus He  Otaena "OmuctuHckuid" Bomkcko-Kacmuiickoro ¢u-
MeHee 50 neT. miana ®T'BHY "BHUPO", Kacnumiickoro ¢uimana
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OI'BY «I'mapeioony, ®PI'BOY BO «ActpaxaHckuit
TOCYyJIapCTBEHHBIH  TEXHUYECKUH  YHUBEPCHUTETY,
AzoBo-Uepromopckoro ¢umuana ®I'BHY «BHUPO»
Y Ip. HAYYHBIX OpPraHU3alui U yUpexaeHun

MOHHUTOPHUHTOBBIE UCCIENOBAHUS 110 OMPOCY PhI-
OakoB-1ro0UTENEH M OMOJIOIMYECKUH aHAJIHU3 YJIOBOB
JFOOUTEBECKOTO PBHIOOJIOBCTBA HAa BOIHBIX OOBEKTax
npousBoawics cnenuanuctaMmu OO0 «A3oso-UepHo-
MOPCKUI1 HAYYHBIH IEHTP PHIOOX03IHCTBECHHBIX UCCIIE-
JIOBaHUI» B 3MMHNM, BECCHHHH, JICTHUH U OCCHHUH ITe-
puozpl, HaunHas ¢ ssaBaps 2018 roma mo mrons 2023
roga, Uil KaXIOTO BOITHOTO OOBEKTa PHIOOXO3Si-
CTBEHHOTO Ha3HAUCHMUS.

®onnossie ganHble OO0 «A30Bo-UepHOMOpPCKU
HAYYHBIA IIEHTP PbIO0XO03SIMCTBEHHBIX UCCIICAOBAHMIT
3aperucTpupoBanbl DeepanbHON CITYKO0H 0 UHTEIN-
JICKTYaJIbHOW COOCTBEHHOCTH B BHUE 0a3bl JTaHHBIX:
«ba3a JaHHBIX COBPEMEHHOT'O BHIOBOI'O COCTaBa HX-
THO(AYHBI U IPOCTPAHCTBEHHOTO PACIPENENICHUS UX-
THOIUTAHKTOHA, MOJIOAM W B3POCIBIX 0oco0eil prid B
MIPECHOBOJHBIX BOAHBIX 00BekTax A30Bo-UepHOMOp-
ckoro u Bomxkcko-Kacmuiickoro pprooxo3siCTBEeHHBIX
OacceitHOB». CBHUAETENECTBO O pETUCTpAlH Oa3bl

JIAHHBIX. Homep  perumcrpammu  (CBHIETEIB-
crBa): 2023620369. Jlata perumcrpamuum: 25.01.2023
[1].

Pe3yabTaTsl HecaeqoBanmii

[TpoBenenue uccnenoBanuii 00yCIOBICHO HEOO0-
XOJIMMOCTBIO OLIEHKH CTETIEHH BO3IEHCTBHS Ha COCTO-
sIHUE MXTHO(ayHbI BOJOTOKOB DPBIOOXO3SHCTBEHHOTO
3HA4EHMs PabOT MO TEXHUYECKOMY OOCITYKMBaHHIO Ha
MOJIBOAHBIX TIEPEX0/aX MarucTpanbHOro Hedrempo-
Boxa LlearpamsHoro pernona AO «KTK-P» (ITIIMH)»,
a TaKXKe IMPOBeICHNUS KOMIUIEKCHBIX yaeHui (KVY), tak-
TuKO-crienanbHbIX yueanid (TCY) u yueOHO-TpeHH-
poBouHbIX 3aHATHIA (YT3) Ha TOJBOTHBIX IEpexoax
MaructpaibHoro Herenpooaa LleHTpanbHOro peru-
ona AO «KTK-P» (ITIIMH)» nHa Teppuropun Actpa-
xaHCKoH obxactu 1 PecrryOnuku KanMpikus.

B crarbe npuBeieHO COBpPEMEHHOE COCTOSTHHE BHU-
JIOBOTO pa3zHoOOpa3us UXTHO(GAYHBI B 9 BOAHBIX 00b-
€KTaX Ha TEPPUTOPUU IBYX CyOBEKTOB Poccuiickoii
Oeneparn: AcTpaxaHckoi obmactu u PecryOnmkn
Kanmpixusi.

B Tabmune 1 mpuBeneHa XapakTepHCTHKA ydacT-
KOB ITOJBOJHBIX IIEPEXO0JI0B MarrucTpaitbHOrO HedTe-
nposoja Llenrpansnoro pernona AO «KTK-P»

Tabnumna 1

XapaKTepHCTHKa Y4aCTKOB MOABOJAHBIX IMEPEX010B MAaruCTpajibHOIo He(l)Tel'lpOBO)Ia HeHTpaJH)HOFO pe-
rnona AQO «KTK-P» B mecTte OCYIIECCTBJICHUSA NE€ATECJIBbHOCTH C YKA3aHUEM reorpa(lmqecmlx KOooOpaAuHaT

Ne Vya- HaI/IMSHOBaHI/Ie BOI- KM o Tpacce — }J/flf:iHa nepzxfo)ﬁl,qﬁ — Koopau-
CTOK HOU NpETpaibl He@Tenposoza JIBUKKAMU PYCIIOBOH YacTH HatH
1. p.Bormbmoit Amynyk | 546,65-546,734 27000 84 33225222
2. ep.Ipsi3HbIit 549,2-549,3 27000 55 j$§§§2§
3. 2 p-AxTyba 549,53-549,710 27000 144 jgggggj
4 § p.Xopa 550,10-550,19 27000 87 47.78010
5| S p.Bosra 567,97-568,70 27000 730 j?:ggggg
6. ep.KypOarsrit 570,77-570,85 27000 73 jggg;;g
7. ep.Nuxu-bapua 572,50-572,55 27000 46 jggig%
8. % _ KaHal q§£:§3eMCHB_ 856,5-856,61 26000 27 jggzgég
o | B[ pam 953,022 2890 S| aaraees

PesynbTarhel uccneoBannii 00 AMHEHBI M TPUBEICHBI B HIDKETIPUBEICHHOM Ta0unIIe.
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Tabmuma 1
CocrtaB nxTnogayHbl BOTHBIX 00beKTOB PhI00X03s{iCTBEHHOT0 3HAYEHHSI B MeCTAaX MPOBEIeHHs padoT

HaumeHoBaHue
VYua-

Ne cTOK BOJIHOTO 00b- BunoBoit coctaB uxtuodayHsl
eKTa

Kapnossie (Cyprinidae) - Boomna (Rutilus rutilus caspious), meur (Abramis
brama orientalis), cazau (Cyprinus carpio), sxepex (Aspius aspius), kyrym
(Rutilus frisii kutum), kpacunomepka (Scardinius erythrophthalmus), ausb
(Tinca tinca), rycrepa (Blicca bjoercna), 6enornaska (Abramis sapa), cunern
(Abramis ballerus), uexoms (Pelecus cultratus) kapach cepeOpsHBIit
(Carassius auratus gibelio)

Cem. Oxyneoie (Percidae) — cymak oOwbikHOBeHHBIH (Stizostedion lu-
cioperca), okyns obsikHOBeHHbIH (Perca fluviatilis), epmr oOGbIKHOBEHHBIIH
(Gymnocephalus cemuus)

Cewm. lllykoBsie (Esocidae) — myka o6sikHOBeHHast (ESOX lucius)

Cem. Comossie (Siluridae) - o6wikHOBeHHBIH (eBpomeiickuit) com (Silurus
glanis)

Cem.brrukoBeie (Gobiidae) - Geruok-kpyriask (Neogobius melanostomus),
obruok-niecounuk  (Neogobius fluviatilis), Opruok-mmpman  (Ponticola
syrman)

p- bonbmoi
Amrymyx

Kapmoseie (Cyprinidae) - Bo6na (Rutilus rutilus caspious), nemy (Abramis
brama orientalis), casan (Cyprinus carpio), kpacHomepka (Scardinius
erythrophthalmus), nuue (Tinca tinca), rycrepa (Blicca bjoercna), 6emno-
riaska (Abramis sapa), cunen (Abramis ballerus), uexons (Pelecus cultratus)
kapach cepeOpsiabiii  (Carassius auratus gibelio), toncronobuk OGenbiit
(Hypophthalmichthys molitrix), TOJICTOIOOHK TIECTPBIN
(Hypophthalmichthys nobilis), amyp 6emnsrit (Ctenopharyngodon idella)

Cem. Okynessie (Percidae) — cymak oO6wikHOBeHHBIN (Stizostedion
lucioperca), oxynnr oObikHOBeHHBIH (Perca fluviatilis), Gepmr (Sander
volgensis), epin o6bikHOBeHHBIH (Gymnocephalus cemuus)

Cewm. Ilykoseie (Esocidae) — uryka oosikaoBeHHast (ESOX lucius)

Cem. Berukossie (Gobiidae) 6rraok-ronosau (Ponticola gorlap), Geraok-
kpyrisik — (Neogobius  melanostomus),  Geruok-necounnk  (Neogobius
fluviatilis), 6eraok-tmpman (Ponticola syrman)

2 ep. I'psi3HbIit

452-674 km

Cem. OcerpoBeie  (Acipenseridae) - ocerp pycckuit (Acipenser
gueldenstaedtii), cesprora (Acipenser stellatus), crepmsas (Acipenser
ruthenus)

Cem. Cenbaessie (Clupeidae) - kacnwmiickas MpOXOJHASI CEJb[b, YEPHO-
crmuka (Alosa kessleri kessleri)

Cem. Curossie (Coregonidae) - Genopwiouma (Stenodus leucichthys
leucichthys)

Kapmoseie (Cyprinidae) - so6na (Rutilus rutilus caspious), memr (Abramis
brama orientalis), cazan (Cyprinus carpio), skepex (Aspius aspius), KyTym
(Rutilus frisii kutum), kpacuomepka (Scardinius erythrophthalmus), nuns
(Tinca tinca), rycrepa (Blicca bjoercna), 6emornaska (Abramis sapa), cuner
(Abramis ballerus), uexonp (Pelecus cultratus) kapacb cepeOpsHbIit
(Carassius auratus gibelio), toncromobuk Oenbiit (Hypophthalmichthys
molitrix), Toncronobuk nectpsiit (Hypophthalmichthys nobilis), amyp 6ensrit
(Ctenopharyngodon idella)

Cem. OxkyneBble (Percidae) — cymak oOsikHOBeHHbIH (Stizostedion lu-
cioperca), oxyub oObikHOBeHHBIH (Perca fluviatilis), Gepmr (Sander
volgensis), epin oObikHOBeHHBIH (Gymnocephalus cemuus)

Cewm. Ilykoseie (Esocidae) — uryka oobikHOBeHHast (ESOX lucius)

Cem. Comoseie (Siluridae) - oObikHOBeHHBIH (eBponeiickuit) com (Silurus
glanis)

Cem. Borukorsie (Gobiidae) 6rraok-ronosau (Ponticola gorlap), Geraok-
kpyrisik — (Neogobius — melanostomus),  6bruok-necounnk  (Neogobius
fluviatilis), 6eruok-nmpman (Ponticola syrman)

3 p. AxTyba
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ITpomomkenue Taduie 1

Vua-
CTOK

HanmenoBanue
BOJIHOTO 00b-
eKTa

BunoBoii coctaB uxTnohayHsl

p- Xopa

Kapnoseie (Cyprinidae) - Boona (Rutilus rutilus caspious), memry (Abramis
brama orientalis), cazan (Cyprinus carpio), skepex (Aspius aspius), kpacHo-
nepka (Scardinius erythrophthalmus), muns (Tinca tinca), rycrepa (Blicca
bjoercna), 6enornazka (Abramis sapa), cunen (Abramis ballerus), uexons
(Pelecus cultratus) kapacs cepebpsinbiii (Carassius auratus gibelio), Toncro-
nobuk Oenbrii  (Hypophthalmichthys molitrix), ToncTonmoOuK mecTpsIit
(Hypophthalmichthys nobilis), amyp 6esriii (Ctenopharyngodon idella)

Cem. OkyneBbie (Percidae) — cymak oObikHOBeHHBINH (Stizostedion
lucioperca), oxyus oGwikHOBeHHBIH (Perca fluviatilis), Geprmn (Sander
volgensis), epmr o6skHOBeHHBIH (Gymnocephalus cemuus)

Cewm. llykossie (Esocidae) — myka o6sikHOBeHHas (ESOX lucius)

Cem. Comossie (Siluridae) - oOsikHOBeHHBIH (eBpomelickuit) com (Silurus
glanis)

Cem. Brrukossie (Gobiidae) - 6bruok-kpyrsk (Neogobius melanostomus),
6eruok-niecounuk (Neogobius fluviatilis)

p. Boara

Cem. OcerpoBeie (Acipenseridae) - ocerp pycckuit (Acipenser
gueldenstaedtii), ocerp mepcumckuii (Acipenser persicus), cesprora
(Acipenser stellatus), 6eayra (Huso huso), mmum (Acipenser nudiventris),
crepisias (Acipenser ruthenus)

Cem. Munoroseie (Petromyzonidae) - munora xacomiickas (Caspiomyzon
wagneri)

Cem. Cenbaessie (Clupeidae) - kacnwmiickas MpOXOJHAs CENbIb, YEPHO-
crmaka (Alosa kessleri kessleri)

Cewm. Jlococessie (Salmonidae) - kacrumiickast kymka (Salmo trutta caspius)
Cem. Curossie (Coregonidae) - Genopsiouma (Stenodus leucichthys
leucichthys)

Kapmoseie (Cyprinidae) - so6na (Rutilus rutilus caspious), neur (Abramis
brama orientalis), cazan (Cyprinus carpio), sxepex (Aspius aspius), Kyrym
(Rutilus frisii kutum), kpacuomepka (Scardinius erythrophthalmus), muns
(Tinca tinca), rycrepa (Blicca bjoercna), 6enornaska (Abramis sapa), cuner
(Abramis ballerus), uexousr (Pelecus -cultratus) kapace cepeOpsiHbIii
(Carassius auratus gibelio), memast kacriuiickast

(Chalcalburnus chalcoides), Toncrono6ux 6ensiit (Hypophthalmichthys
molitrix), Toncrono6uk nectpsiii (Hypophthalmichthys nobilis), amyp 6enbrii
(Ctenopharyngodon idella)

Cem. Oxyneswie (Percidae) — cymak oOwsikHOBeHHBINM (Stizostedion lu-
cioperca), oxyub oObikHOBeHHBIH (Perca fluviatilis), Gepmr (Sander
volgensis), epin o6bikHOBeHHBIH (Gymnocephalus cemuus)

Cewm. Ilykoseie (Esocidae) — uryka oosikaoBeHHast (ESOX lucius)

Cem. Comossie (Siluridae) - obsikHOBeHHBIH (eBpormeiickuii) com (Silurus
glanis)

Cem.BriukoBsie (Gobiidae) Osrdok-ronosau (Ponticola gorlap), 6sr4ok-kpyr-
nsik (Neogobius melanostomus), 6eraok-niecounrk (Neogobius fluviatilis),
obryok-upman (Ponticola syrman)

ep. Kypbartsrii

Kapnossie (Cyprinidae) - Boona (Rutilus rutilus caspious), memy (Abramis
brama orientalis), casan (Cyprinus carpio), kpacHomepka (Scardinius
erythrophthalmus), muue (Tinca tinca), rycrepa (Blicca bjoercna), 6erno-
rinaska (Abramis sapa), cunern (Abramis ballerus), uexons (Pelecus cultratus)
kapach cepeOpsubiii (Carassius auratus gibelio), Tosncronobuk Genblit
(Hypophthalmichthys molitrix), TOJICTOJIOONK NECTPBIN
(Hypophthalmichthys nobilis), amyp 6ensrit (Ctenopharyngodon idella)

Cem. Okynessie (Percidae) — cymak oGwikHOBeHHBIN (Stizostedion
lucioperca), oxynnr oObikHOBeHHBIH (Perca fluviatilis), Gepmr (Sander
volgensis), epi oosikHOBeHHBIH (Gymnocephalus cemuus)

Cewm. llyxoBeie (Esocidae) — myka oosikHOBeHHas (ESOX lucius)

Cem. berukoBbie (Gobiidae) - 6eruok-kpyrisk (Neogobius melanostomus),
oeryok-necounuk (Neogobius fluviatilis)
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Oxonyanue Tadmuisl 1

Vua-
CTOK

HanmenoBanue
BOJIHOTO 00b-
eKTa

BunoBoii coctaB uxTnohayHsl

ep. Nuku-bapua

Kapnoseie (Cyprinidae) - Boona (Rutilus rutilus caspious), memry (Abramis
brama orientalis), casan (Cyprinus carpio), kpacuomepka (Scardinius
erythrophthalmus), nuue (Tinca tinca), rycrepa (Blicca bjoercna), Gemno-
rnaska (Abramis sapa), cusen (Abramis ballerus), uexons (Pelecus cultratus)
kapach cepebpsiabiii  (Carassius auratus gibelio), Ttoncronobuk Genblit
(Hypophthalmichthys molitrix), TOJICTOJIOOUK HeCTpbIi
(Hypophthalmichthys nobilis), amyp 6esriii (Ctenopharyngodon idella)

Cem. OkyneBbie (Percidae) — cymak oObikHOBeHHBINH (Stizostedion
lucioperca), oxyns oGwikHOBeHHBIH (Perca fluviatilis), Geprmn (Sander
volgensis), epmr o6skHOBeHHBIH (Gymnocephalus cemuus)

Cewm. llyxossie (Esocidae) — myka o6sikHOBeHHas (ESOX lucius)

Cem. Brrukossie (Gobiidae) - 6bruok-kpyrmsk (Neogobius melanostomus),
6eruok-niecounuk (Neogobius fluviatilis)

674-952 xm

kaHan YepHoze-
MEJIbCKU I

Cem. Kapnoseie (Cyprinidae) - cazaun (Cyprinus carpio), nemr (Abramis
brama), rycrepa (Blicca bjoerkna), kapace cepeGpsusiii (Carassius auratus
gibelio), miotBa o6sikHOBeHHas (Rutilus rutilus), kpacHonepka (Scardinius
erythrophthalmus), o6sikHOBeHHas ykieiika (Alburnus alburnus alburnus)
Cewm. Ilykoseie (Esocidae) - myka o6eikHOBeHHas (ESOX lucius).

Cem. Oxynesbie (Percidae) - okyub oosikaOBeHHbI#H (Perca fluviatilis), cynax
obsikHOBeHHBIH (Sander (Stizostedion) lucioperca)

p- Manbu

Cewm. IllyxoBsie (Esocidae) - myka oosikHOBeHHast (ESOX lucius).

Cem. Kapmoseie (Cyprinidae) - mrorsa (Rutilus rutilus), kpacHomnepka
(Scardmius erythrophthlmus), yxmes (Alburnus alburnus), rycrepa (Bllicca
bjoerkna), memr (Abramis brama), ©emornaska (Ballerus sapa), cunen
(Ballcrus ballerus), uexonsn (Pelecus cultratus), Bepxoska (Leucaspius
delineatus), nuns (Tinea tinea), ropuak (Rhodeus amarus), 3010To# kKapach
(Carassius carassius), cepeOpsiabiii kapach (Carassius gibelio), caszan
(Cyprinus carpio).

Cewm. Brronoseie (Cobitidae) — o6sikHOBeHHAs nmoBka (Cobitis taenia).
Cem. Comossie (Siluridae) - o6sikHOBeHHBIH (eBpormeiickuii) com (Silurus
glanis).

Cem. okynessie (Percidae) - cymak (Sander lucioperca), 6epm (Sander
volgensis), okyns (Perea fluviatilis), epur o6sikHOBeHHBIH (Gymnocephalus
cemuus), gouckoii epur (Gymnocephalus acerinus).

Cem. boukoBeie (Gobiidae) - 6Owrgox  Kuammoswmua (Knipowitschia
longecaudata), 6sruok-kpyrisk (Neogobius melanosromus), Osrdok-miecou-
uuk (Neogobius fluviatilis), 6eraok-mymuk (Proterorhinus marmoratus)

3akiiloueHue

Ha neBsiTM TOBEpXHOCTHBIX BOIHBIX OOBEKTaxX
PBIOOXO3AHCTBEHHOTO 3HAYCHUS HA TEPPUTOPUH JIBYX
cyopextoB Poccuiickoit @eneparum: PecryOmmku
Kanmeikns u ActpaxaHckoit 061acTi, HaMH ObUIO U3Y-
YEHO COBPEMEHHOE COCTOSHHE BHIOBOTO Pa3HOOOpa-
3ust uxtrodaynsl. s OONBIIMHCTBA BOJIHBIX O0BEK-
TOB IS JIOKAJIbHBIX MECT OCYIIECTBIICHUS JICSITEIbHO-
CTM Ha TOJBOJHBIX IEPEeXoJaXx MaruCTpaJbHOrO
HedrenpoBona LlentpansHoro pernona AO «KTK-P»
(IITIMH) na Tepputopun AcTpaxaHCKOH o0macTé u
Pecrry6mmkn Kanmplkus momydeHHBIC TaHHBIE SBIISA-
IOTCSl YHUKQJIBHBIMH, TaK KaK UCCIIEIOBAaHMS B TaHHBIX
MeECTax Ha HUX paHee He MPOBOININCE.

[Tomy4yenHbIe pe3yAbTATH IUIAHUPYIOTCS IS MC-
MOJIF30BAHNUS TIPH MIPOBEACHUH PadOT IO OIEHKE BO3-
JISWCTBHS Ha BOJHBIE OMOJIOTMUECKHE PECYPCHI U CPEny
X OOWMTaHMS M COTJIACOBAHUS XO3SHCTBEHHOW nes-
TenpHOCTH ¢ DeiepalbHBIM areHTCTBOM IO PHIOOJIOB-
CTBY B COOTBETCTBHHM C ACHCTBYIOLIUM 3aKOHOJATEIb-

ctBoM Poccuiickoii Denepannu B 001acTu pridOJIOB-
CTBAa U COXPAHEHUS BOAHBIX OMOJIOTUYECKUX PECYPCOB
[2,3].
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HOTO BO3ACUCTBHS NPH CTPOUTEIHCTBE, PEKOHCTPYK-
IIH, KalUTaJIFHOM PEMOHTE OOBEKTOB KAaIMTAIHHOTO
CTPOUTENIbCTBA, BHEAPEHUH HOBBIX TEXHOJIOTHUECKHX
MPOLIECCOB U OCYUIECTBIIEHUU UHOU AESITENTbHOCTH Ha
COCTOSIHUC BOJIHBIX OHOJIOTHYECKUX PECYPCOB H CPEIBI

X OOWTaHUsS U pa3pabOTKN MEPONPHUATHH TI0 yCTpaHe-
HHUIO TIOCJICACTBHM HETaTHBHOI'O BO3JICHCTBHS Ha CO-
CTOSIHUE BOJHBIX OMOJOTHMYCCKHX PECYPCOB U CPEIBI
UX OOWTaHWs, HANPABJICHHBIX HA BOCCTAHOBIICHHE HMX
HAPYIICHHOTO COCTOSHHUSI.
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PREVALENCE AND INTENSITY OF TEMPORARY TEETH CARIES IN CHILDREN DEPENDING
ON THE NATURE OF BREEDING

Abstract.

Conducted a survey of 150 children aged 3-5 years with a detailed collection of history. It is established, that
the use of artificial milk formula for feeding babies, leads to the increase of the prevalence and intensity of dental
caries in children. Duration of artificial feeding more than one year is a risk factor for caries of temporary teeth

in children.

Keywords: children, caries, temporary teeth, feeding.

Introduction. To date, early dental caries in
children is quite common [2,3,5,6]. According to
Bidenko NV in some regions of Ukraine its prevalence
reaches 95 % [1]. Among the possible risk factors for
caries of temporary teeth are somatic diseases of
mother and child, consumption of significant amounts
of carbohydrates, poor oral hygiene, as well as the
nature of breastfeeding in the first year of life [9].

A large number of scientific studies and
discussions are devoted to the problem of the impact of
natural and artificial feeding on the health of children
[2,4,9,10]. The work of Dr. K. Oulis and his colleagues
showed significant differences in the mechanisms of
action on the tissues of the dental system of breast milk
and most mixtures for breastfeeding [8]. First, it was
found that breast milk has virtually no effect on the
acid-base balance in the oral cavity, while almost all
mixtures make the environment more acidic. This is
due to the fact that 90 % of carbohydrates in breast milk
are B-lactose, which is hydrolyzed in the small intestine
to glucose and galactose, ie in the oral cavity of the
newborn during breastfeeding there are no cariogenic
carbohydrates. In contrast, most artificial mixtures
contain about 50 % carbohydrates, which contribute to
dental caries.

Secondly, it turned out that the mixtures dissolve
tooth enamel, while breast milk, on the contrary,
remineralizes it («supplies» hard tissues with calcium
and phosphorus). It is in breast milk that the optimal
ratio of Ca:P=2:1 is contained for the baby. Thirdly,
most formulas promote the active growth of bacteria,
while in breast milk this growth occurred much more
slowly. Thus, the researchers concluded that breast
milk, brushing teeth, does not lead to caries, if the teeth
do not have another source of carbohydrates needed by
bacteria for reproduction. Most of the tested artificial
mixtures lead to the development of caries [7].

Breast milk is a complex of biologically active
substances that has a regulatory, differentiating,
protective, anti-infective and anti-allergic effect on the
child's body in the most important period of its

development, when the formation of organs and
systems. Therefore, children who receive artificial
feeding have a lower level of physical and mental
development, often suffer from somatic diseases,
rickets, which in turn contributes to the development of
dental pathology and occlusion. Also at the heart of
dental problems are poor oral hygiene and bad habits.
To the last, first of all, it is necessary to take away long
use of a pacifier. Children who cannot switch from a
bottle to a cup drink for a long time, and especially
babies who fall asleep every night with a bottle in their
mouth, are at high risk of developing so-called bottle
caries. Prolonged contact of the sweetened liquid from
the bottle with the teeth leads to caries of all front teeth.
During breastfeeding, the duration of contact of milk
with the teeth is much shorter, because the baby is
forced to swallow while sucking. Therefore, the aim of
our study was to examine the condition of the hard
tissues of the teeth in children depending on the nature
of breastfeeding and its duration.

Materials and methods. To solve the set tasks, a
survey of 150 children aged 3-5 years was conducted.
Of the total number, 2 observation groups were formed:
Group | — children who were breastfed (75 people),
Group 11 — children who were breastfed (75 people). In
the main groups there were subgroups on the duration
of a particular type of feeding. The prevalence of caries
was determined by the percentage of people with
carious, filled and removed teeth among the examined
children. The intensity of caries was determined by the
CPI index. Statistical processing was performed by the
method of variation statistics.

Research results and their discussion. As a
result of our research, it was found that the prevalence
of caries of temporary teeth in children aged 3-5 years
who were breastfed was 48 % and did not depend on its
duration. In contrast, children who consumed formula
mixed caries much more often (68 %). It was found that
the prevalence of dental caries among children in whom
artificial feeding lasted 2 years was significantly higher
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than in those who were on artificial feeding for 1 year,
namely 81,6 % and 47,4 %.

Indicators of the intensity of dental caries in the
examined children are given in the table. It is
noteworthy that there is a probable difference between
the data of the | and Il observation groups, which
confirms the negative impact of artificial milk formulas
on the condition of the hard tissues of temporary teeth
in children.

In addition, analyzing the prevalence and intensity
of dental caries in children during artificial feeding,
draws attention to their dependence on the duration of
use of formula. In children who were breastfed for
about two years, the prevalence of the disease was 32
% higher than in children who were exposed to this
factor during the first year of life. The intensity of caries
was also higher by 24 % when comparing subgroups of
the second observation group.

According to our research, the duration of
breastfeeding did not have a significant impact on the
studied indicators, which indicates the important role of
natural nutrients in the first months of life, when the
body adapts to new living conditions and completes the
primary mineralization of temporary teeth. It is
interesting to continue studying the influence of the
nature of breastfeeding on the condition of the hard
tissues of the teeth of permanent occlusion, which is the
prospect of our further research.

Conclusions. Thus, our studies have shown the
dependence of the condition of the hard tissues of the
teeth of the temporary bite on the nature and duration
of breastfeeding. It is established that the use of
artificial milk formulas for breastfeeding increases the
prevalence of dental caries in children aged 3-5 years
by 30 %, the intensity of dental caries by 44 %. The
duration of artificial feeding for more than one year is
a risk factor for caries of temporary teeth in children, as

it significantly increases the prevalence and intensity of
caries.
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YJIK 556
Henucenxo 0. C.
000 «A3080-Yeprnomopckutl HayuHbL YEeHMP
PIOOX035UCMBEHHBIX UCCIEO08AHUTLY

MHOT OJIETHHE JAHHBIE O OCHOBHBIX THIJPOJIOI'NYECKHUX ITOKA3ATEJISAX BOAHBIX
OBBEKTOB PHIBOXO3SMCTBEHHOI'O 3HAUYEHUA HA TEPPUTOPUU ACTPAXAHCKOM
OBJIACTU U PECITYBJIMKH KAJIMBIKHUSA B MECTAX OCYIIECTBJIEHUSA
XO03AMCTBEHHOM JEATEJIbHOCTH HA TIOJABOJHBIX TEPEXOJIAX MATUCTPAJIBHOT' O
HE®TEINPOBOJA 3AITAJHOI'O PETHOHA AO «KTK-P»

Denisenko O. S.
JSC «Azovo-Chernomorsky Scientific Center of Fishery Researchesy

LONG-TERM DATA ON THE MAIN HYDROLOGICAL INDICATORS OF WATER BODIES OF
FISHERY IMPORTANCE ON THE TERRITORY OF THE ASTRAKHAN REGION AND THE
REPUBLIC OF KALMYKIA IN THE PLACES OF ECONOMIC ACTIVITY AT THE UNDERWATER
CROSSINGS OF THE MAIN OIL PIPELINE OF THE WESTERN REGION OF JSC "CPC-R"

Annomauyus.

B pamkax oanHou pa60mbl pacemampuearomcs 60npocsvl 0 cucmemamu3ayuit HeKomopblx MHO20J1€eMmHUX
OaHHbIX 00 OCHOBHBIX eudpozzoeuuecrcux nokazamensix 600HbIX 061)67('}1’!06pbl60x03ﬂﬁcm€eHH020 3Ha4Yernus Ha mep-
pumopuu Acmpaxaunckoii oonacmu u Pecnybnuxu Kaimoikus 6 mecmax ocyujecmenerus mexHu4ecko2o 00Cayicu-
sanus u nposeoenus yuenuii (KCIIY, TCY, VT3) na no0goousix nepexooax masucmpaibHo20 Hepmenposooa
Lenmpanvnozo pecuona AO «KTK-P» (IIIIMH).

B cmamve npusedenvl 0606wenHvle OanHble 06 OCHOBHBIX 2UOPONOSULECKUX NOKAZAMEISAX HA 7 6000MOKAX
Ha meppumopuu Acmpaxanckou obnacmu u 2 6odomoxax Ha meppumopuu Pecnyonuxu Kanmvixus, nonyuennoie
6 npoyecce XO3AUCMBEHHOU 0esiMEeNIbHOCMU HA COOCMEEHHbIX CmMayuoHAaApHvlX nocmax ZMOPOMOHMI’)’IOPUHZQ HeH-
mpanvrozo pecuona AO «KTK-Py», ¢ponooguvix ceedenuti u mamepuanos PedepaibHoco 20Cy0apCmeeHHo2o 6100-
arcemrnozo yupescoenus: "l'ocyoapcmeennvlil euoponocuueckuti uncmumym", a makdice 0600uenus u cucmema-
muzayuu UHbIX MHO2OYUCIEeHHbIX 0ny6]luK06aHHblx HAY4HblX OaHHbBIX 6 OMKPBIMbIX PEYEHIUPYEMbIX UCMOYHUKAX
npoQuUILHOU TUMepPamypoi.

Abstract.

Within the framework of this work, the issues of systematization of some long-term data on the main hydro-
logical indicators of water bodies of fishery importance on the territory of the Astrakhan region and the Republic
of Kalmykia in the places of maintenance and exercises (KSPU, TSU, UTZ) at underwater crossings of the trunk
oil pipeline of the Central region of JSC "CPC-R" (PPMN) are considered.

The article presents generalized data on the main hydrological indicators on 7 watercourses in the Astrakhan
region and 2 watercourses in the Republic of Kalmykia, obtained in the course of economic activity at its own
stationary hydromonitoring posts of the Central Region of JSC "CPC-R", stock information and materials of the
Federal State Budgetary Institution "State Hydrological Institute", as well as generalizations and systematization
of other numerous published scientific data in open peer-reviewed sources of specialized literature.

Knrouesvte cnosa: soouvie ob6vexkmol, Acmpaxarckas obnacms, Pecnyonuxa Kanmvixus, Boneo-Axmy6un-
CKAsl NOUMA, NOOBOOHbIE Nepexo0bl MASUCPAIbHOZ0 Hepmenpoood, nocmol 2UOPOMOHUMOPUHEA, memnepa-
mypa, CKopocmb me4erusl, MHO2ONEemHUL MO()yJZb CMmokKa.

Keywords: water bodies, Astrakhan region, Republic of Kalmykia, Volga-Akhtuba floodplain, underwater
crossings of the main oil pipeline, hydromonitoring posts, temperature, flow velocity, long-term flow modulus.

MaTtepuaa 1 MeTObI HCCJIeA0BAHMI

ITo nmanupiM @enepanbHOTO TOCYJAPCTBEHHOTO
OroKeTHOTO yupekaeHus "['ocynapcTBEeHHBIN THAPO-
JIOTMYECKUH MHCTHTYT" B IIpesiesiax ACTpaxaHCKOH 00-
JIACTU TIOCTOSIHHO AEUCTBYET TOJIBKO OJJMH MOCT, BELY-
muii HabmoneHus 3a ctokoM: 77801 p. Bomra — c.
Bepxuee Jlebsoxbe (koopanHatel 46.75, 47.80). Dnu3o-
JMYECKN HAOJIIOICHHS 32 CTOKOM IIPOU3BOISTCS TaKkKe
Ha nocrax 77802 p. Boara; pyk. Axty6a - c. Bepxuee
Jlebsoxbe; T/cT 1 (46.82, 48.00) m 77803 p. Bomra;

moiiMa Bounro-AxTtyOmuHckas - c. Bepxuee JleOsoxbe;
r/ct (46.78, 47.90).

Nzydenne, 06001IeHNe W CUCTEMaTH3aAIUs JTaH-
HBIX 00 OCHOBHBIX THAPOJIOTHYECKUX MOKA3aTessIX Ha
COOCTBEHHBIX CTAI[IOHAPHBIX IIOCTaX THJIPOMOHHUTO-
punra Ilentpansaoro peruona AO «KTK-P» na nog-
BOJHBIX MEPEX0Jax MarucTpalbHOro HedTenpoBoja
MIPOU3BOUIIACH [0 MHOTOJIETHUM JaHHBIM 33 IIEPUOJ, C
2012 roga mo HacTosiee BpeMs. PacueTsl OCHOBHBIX
THAPOJIOTMIECKUX [TAPAMETPOB BOAHBIX O0OBEKTOB IIPO-



12 EARTH SCIENCES / «COLLOQUIUM=JOURNAL» #24(183), 2023

BOJMIINCh Ha OCHOBAaHMH METOIMYECKHX PEKOMEHa-
i denepanrbHOTO TOCYIAPCTBEHHOTO OIOKETHOTO
yupexaeHust "['ocynapCTBEHHBIH THAPOJIOTHYECKUI
urctutyt" [1-4].

W3zyyenune, oboOmeHne u cucremarusanus GoH-
JOBBIX JaHHBIX @DenepaqbHOTO0 TOCYAapCTBEHHOTO
Oro/pKeTHOTO yupexxaeHus "['ocyrapcTBEHHBIH THAPO-
JIOTUYECKUH WHCTUTYT" TIPOU3BOIMIIACH IO MHOTOJIET-
HUM HabOmoeHnsM 3a epuox ¢ 2008 rona mo HacTos-
miee Bpemst [5-7], a TakKe Ha OCHOBaHHH PE3yJIbTaTOB
HUP, nony4eHHbIX Ha OCHOBAaHWU BHYTPEHHUX JOTO-
BopoB AO «KTK-P» ¢ ®enepanbHBIM TOCYIapCTBEH-
HBIM OIO/DKETHBIM yupekaeHueMm "l ocynapcTBEeHHBIH
TUAPOJIOTUYECKUN HHCTUTYT".

W3zyyenune, o6oOIIeHre U cucreMaru3anus MHO-
TOYHCIICHHBIX OIYOJIMKOBaHHBIX HAaYYHBIX IAaHHBIX B
OTKPBITHIX PELEH3UPYEMBIX UCTOYHHKAX NPO(UILHON
JIMTEpATyphbl MPOU3BOAMWIACHE IO MHOI'OJICTHHUM JaH-
HBIM 3a nepuof ¢ 1930 roga no HacTosmee Bpems [8-
21].

Pe3yabTaThl HCcIe10BaHUM

[IpoBenenue wccnenoBannii 00yCIOBICHO HEOO-
XOANMOCTBIO OLICHKH CTENICHU BO3JCHCTBHS HAa THAPO-
JIOTHYECKOE COCTOSIHUE BOJOTOKOB PHIOOXO3SHCTBEH-
HOTO 3Ha4yeHHUs! paboT MO TEXHUYECKOMY OOCITy)KHBa-
HUI0O Ha TMOABOAHBIX IIEpeXOAax MarucTpaabHOIo
HedTenpoBoaa llenrpansHoro pernona AO «KTK-Py
(IITMIMH)», a Taxke MpoBENCHUS KOMIUIEKCHBIX y4e-
it (KY), taktuko-cnennansueix yuenuid (TCY) u
y4aeOHO-TpeHnpoBouHbIX 3aHsATHH (YT3) Ha moaBon-
HBIX IIepexojax MarucTpansHoro Herenposoaa Llen-
tpanmsHOro pernoHa AO «KTK-P» (ITIIMH) Ha Teppu-
TopuHu AcTpaxaHckoil obnactu u Pecrry6ommkn Kamver-
KHl.

B crathe npuBeneHBl pe3ynbTaThl H3y4YCHHUS,
0000LICHUS ¥ CUCTEMATU3aIlMN COBPEMEHHBIX, a TAKKE
(oHOBBIE JaHHBIX 00 OCHOBHBIX THAPOJIOTHYECKHX
MoKazaTelsiX Ha 9 BOAHBIX OOBEKTaX Ha TEPPUTOPHUHU
IByX cyOBpexToB Poccuiickoit @enepannu: ActpaxaH-
ckoit obiactu u PeciyOnukn Kanmbikus.

B Tabmune 1 mpuBeneHa XapakTepHCTHKA ydacT-
KOB ITOJBOJHBIX IIEPEXO0JI0B MarrucTpaitbHOrO HedTe-
nposoja Llenrpanbrnoro pernona AO «KTK-Py.

Tabmuma 1

XapakTepHCTHKA YYaCTKOB MO/BOHBIX MlePeX010B MarucTpaibHoro Hegrenpososaa LlenTpaabHoro pe-
ruoHa AQ «KTK-P» B MecTe ocyliecTB/IeHUsI 1eATEJBHOCTH € YKa3aHHeM reorpaguyecKux KOOpAUHAT

Ne VYuya- HaI/IME‘,HOBaHI/Ie BOJI- Kwm no tpacce prm— }{[;TaITHa nepeBXTO(fl;,ql‘I/flcﬂe . Koopu-
CTOK HO mperpa/ipl HedTenpoBoaa BIKKAM pyciToBoii acTH HaTbI
10. p. Bonbmoii Amrymyk | 546,65-546,734 27000 84 j?g?ggg
11. ep. ['ps3ubIit 549,2-549,3 27000 55 jgggggg
12. s p. Axtyba 549,53-549,710 27000 144 igggggj
13 § p. Xopa 550,10-550,19 27000 87 P
4| S p. Boura 567,97-568,70 27000 730 2‘??,2222
15. ep. KypOartsrit 570,77-570,85 27000 73 jggg;;g
16. ep. Nuku-bapua 572,50-572,55 27000 46 jggig%
17. § ] At q§£:§3eMe“‘" 856,5-856,61 26000 27 jg:gigég
18. E ) p. Manbra 953,822 2890 377 ji??ggg

B tabnuue 2 mpuBeneHb COOCTBEHHBIE PE3yJbTaThl Ha CTALMOHAPHBIX MOCTaX THJIPOMOHMTOpHHTra lleH-
tpamsHOTO pernoHa AO «KTK-P» 3a nocnenuue 10 set, a Takke 0000IIeHHBIE MHOTOJIETHHE (DOHIOBBIE THAPO-

JIOTUYCCKUE TaHHBIC 110 NU3YyYa€MBbIM BOJOTOKAM.
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Tabmmma 2

O0o001IeHHbIE MHOT0JIETHHE THAPOJIOTHYECKHe XaPAKTePUCTHKH H3Y4aeMbIX BOJOTOKOB Ha y4acTKax
MOJBO/HBIX NIEPEX010B MarucTpajibHoro Heprenposoaa llenrpaasnoro pernona AO «KTK-P» B mecte

OCYIIECTBJICHHUA N1€ATECJIbHOCTH

) TeMnepagypa BOJIBL, IIpospatHOCTh, M CKOpoCTh TeUeHHS, | SHAUECHHE CPETHETO MHOTOJIET-
Boaubiil 00bEKT C m/c HEro MOJyJisl CTOKa,
Becna | JIeto | Ocens [BecnalJleto|Ocenn| Becha | Jleto | Ocenn 1/c-xkm?
Pexa Boara 16 28 12 08 (081 0,9 12 (03] 0,1 10,2
Peka Axtyba 15 | 25 11 | 10(10]09| 17 |05] 01 8,9
Pexa boxbwoit | 45| 59 | 13 | 09 |06 05 | 07 | 03| 02 6,8
Ammynyk
Pexa Xopa 15 26 12 080606 | 10 |05 | 0,1 52
Epux I'psiznerit | 11 | 28 11 |06 |09/ 05| 05 03] 01 3,2
Epux Kyp6arsiii | 20 | 29 11 | 10(06]/04| 03 |02] 01 3,6
Epux M40 1 o | 19 | 06 [09] 05| 03 |02 01 42
bapua
Pexa Manbiu 12 28 12 05|06(03| 05 |02]| 0,1 0,36
HepHo-semeis- |19 | 59 | 11 | 02 |03] 02 | 07 |04 ] 02 0,36
CKHMH KaHal
3aki0ueHne 3. MeToauueckre peKOMEHIALUH [I0 OIpeIeIie-

Hamwu 65110 M3y4eHsl, 0000IIeHBI U CHCTEMAaTH3H-
POBaHBI pPE3yNbTaTHl COOCTBEHHBIX HCCIICIOBAHHUN
Lentpansroro pernona AO «KTK-Py», ®denepanbHOro
TOCYIapCTBEHHOTO OromKEeTHOTO yupexkneHus "[ocy-
JTAPCTBEHHBIM THAPOJOTHYECKUI MHCTUTYT", a Taioke
MHOTOJIETHHX (POH/TOBBIX JaHHBIX 00 OCHOBHBIX T'HAPO-
JIOTHYECKUX IT0KA3aTeNsIX BOJHBIX OOBEKTOB PHIOOXO-
3UCTBEHHOTO 3HA4YeHHS Ha 9 BOJHBIX OOBEKTax Ha
TeppuTopuu AcTpaxaHckoi obmactu u PecmyOmuku
Kanmpikuss B MecTaXx OCYIIECTBICHHS TEXHHYECKOTO
obcyxuBanus u nposeneHus yaenuit (KCITY, TCY,
YT3) Ha NOABOAHBIX WeEpeXoJaXx MarucTPabHOTO
Hedrenposona LlerTpanpaoro pernona AO «KTK-Py»

Juist GONBIIMHCTBA BOAHBIX OOBEKTOB [UIA JIO-
KaJBhHBIX MECT OCYIICCTBICHUS IEATCIFHOCTH Ha MO~
BOJHBIX MEPEeX0Jax MarucrpajbHOro HedrernpoBoja
HentpansHoro pernona AO «KTK-P» (IIIIMH) Ha
Tepputopun AcTpaxaHckoil obmactu u PecrmyOmuku
KanMbIkus HoTydeHHBIE JaHHBIE SBISIIOTCA YHHKAJb-
HBIMH, TaK KaK UCCJICJIOBAaHMS B JAHHBIX MECTax Ha HUX
paHee He MPOBOIIIUCE.

[omy4yeHHBIE pe3yAbTATH TUIAHUPYIOTCS IS MC-
MOJIb30BAHUS TIPH MPOBEACHUH PaboT MO OIEHKE BO3-
JISWCTBHS Ha BOJHBIE OMOJIOTMUECKHE PECYPCHI U CPERy
UX OOWTaHHSA W COTJIACOBAHHS XO3SMCTBEHHOM Jesi-
TenpHOCTH ¢ DeiepalbHBIM areHTCTBOM IO PHIOOJIOB-
CTBY B COOTBETCTBHHM C JEHCTBYIOLIUM 3aKOHOJATEIb-
ctBoM Poccuiickori denepanuu B 001acTH phIOOIOB-
CTBa M COXPAaHEHHS BOJHBIX OMOJIOTHYECKUX PECYPCOB
[22-24].
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Abstract.

The article is devoted to the use of the method of subject-language integrated learning (CLIL) in foreign
language classes. A brief description of the 4 main components of "4C" is presented. The role and effectiveness of
this method in increasing students' motivation in learning a foreign language are analyzed. The advantages and
disadvantages of the CLIL method are described. The article explains the importance of using authentic materials
when teaching a foreign language. Particular attention is paid to teaching reading, as one of the main directions
of the CLIL method. Some recommendations for the preparation of assignments are given. The importance of
interaction and mutual support between students and a teacher in a foreign language class when using subject-

language integrated learning is emphasized.
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Statement of the problem: Modern society
makes high demands on the qualifications and profes-
sionalism [1] of specialists. In the conditions of inno-
vative development of higher education, the formation
of professional communication of a future specialist
must go a long way, requiring him to speak a foreign
language as a means of communication in order to solve
professional problems. Thus, new approaches are
needed in preparing specialists for professional com-
munication in a foreign language.

This need is due to the rapid process of globaliza-
tion of society. The last decade in European countries
has received active development of integrated teaching
of foreign languages and professional disciplines or
subject-language integrated learning.

S.G. Ter-Minasova and G.A. Kitaygorodskaya
rightly note that a foreign language is such an academic
discipline, in the study of which it is quite easy to inte-
grate elements of other academic subjects. Interdisci-
plinary connections in teaching foreign languages con-
tribute to the formation and development of students'
mobility of thinking, maintaining motivation to study
the subject and increasing conscious activity in the
classroom. One of the rather effective methods of inte-
gration in foreign language classes is subject-language
integrated learning or CLIL (Content and Language In-
tegrated Learning).

Summary of the main material: one of the main
advantages put forward by the proponents of this ap-
proach is the increase in student motivation. Since mo-
tivation is one of the most influential individual varia-
bles when it comes to learning, it is assumed that the
benefits of this approach are clear.

According to scientists, content-language inte-
grated learning combines various approaches that are
used in various learning contexts. In addition, research-
ers emphasize the importance of this method from the

point of view of the simultaneous study of a subject and
a foreign language [6]. In the methodology of teaching
foreign languages, various methods of introducing sub-
ject-language integrated learning are used, namely: full
language immersion, "language shower". Methodolo-
gists and teachers note that when planning a lesson with
elements of subject-language integrated learning CLIL,
one should pay close attention to the fact that the edu-
cational objectives and goals set determine the ways of
using a foreign language in the educational process. It
is worth emphasizing that this method of teaching lan-
guages has become quite widespread in foreign meth-
ods, despite a certain lack of methodological materials
and insufficient training of teachers.

There are two main directions in the implementa-
tion of the foundations of subject-language integration:
the learning process is aimed at studying the content of
the academic discipline; the learning process is aimed
at learning a foreign language on the basis of subject
content.

In the learning process, the teacher must prepare
authentic and interactive materials, review the content
of the studied material, select appropriate methods,
means and forms of teaching, according to the goal. The
source of visual authentic material can be video clips,
flash animations, web quests, podcasts and other inter-
active materials of foreign-language websites.

Researchers identify several basic rules for intro-
ducing this technique into the educational process.
These include speaking in class only in a foreign lan-
guage; priority to teaching general knowledge; the use
of a variety of demonstration and didactic materials;
creation of a positive psychological climate. Each les-
son using the technology of subject-language integrated
learning necessarily includes four "C". This is content
(content) - the formation and development of
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knowledge, skills and abilities in the necessary and spe-
cific subject area; communication (communication) -
the use of a foreign language as a means of communi-
cation; cognition (knowledge) - the development of
cognitive and mental abilities of students; culture (cul-
ture) - awareness of one's own personality as part of a
universal culture.

With the help of language, communication takes
place, the development of communication skills in a
foreign language. In the process of acquiring
knowledge, a complex of mental skills is developed.
When learning a foreign language, students interact
with the realities of a different cultural environment.

When applying this approach in a foreign lan-
guage class, an authentic text is used, on the basis of
which lexical units are introduced, as well as a discus-
sion is held. Students interact with each other by work-
ing in pairs or small groups. Particular attention is paid
to the development of speaking skills. Knowledge of
the language and professional vocabulary is more im-
portant than grammar, provided that grammatical errors
do not interfere with communication. Speech errors are
perceived as a natural part of learning [3]. When plan-
ning the stages of the lesson, one should also take into
account such a factor as authentic interaction, during
which students begin to use their native language.
However, this happens in the course of discussions, un-
prepared spontaneous statements. Such “switching”
should not be stopped, but it must be methodically and
competently managed: the native language is used as
much as necessary, the foreign language is used as
much as possible.

It should be noted that one of the main areas of
CLIL is teaching reading. When working with an au-
thentic text, students can be asked to complete the fol-
lowing tasks: identify and briefly formulate the topic,
the main idea of the text; write down keywords; explain
the meaning of the highlighted words and find syno-
nyms and antonyms for them; break the text into parts
and title each of the parts; replace sentences in the text
with synonymous phrases; determine which of the
statements according to the content of the text are true,
which are false; fill in the gaps in the sentence from the
proposed words and expressions; fill in the gaps in the
text; highlight phrases with which additional infor-
mation is entered, etc.; comment on certain parts of the
text or on the most important points; write an essay on
the problems of the text; discuss the text, arguing your
own opinion on what you have read.

Questions and tasks on the text should be designed
in such a way that students can easily understand the
essence of what they read, even if they do not have a
complete understanding of the text. The tasks offered
by the teacher are supplemented with certain explana-
tions that allow students to successfully cope with the
tasks. With the formation of foreign language compe-
tence, the volume and intensity of assistance from the
teacher gradually decrease.

At first glance, it seems that CLIL has no funda-
mental differences from other similar methods. In fact,
this approach works in the same plane with the lan-

guage component and the professionally oriented con-
tent of the profile discipline, without highlighting the
more important of the two components.

Western teachers, who were among the first to in-
troduce the CLIL approach into their practice, in their
articles paid special attention to increasing the motiva-
tion of both sides: both the teacher of a foreign lan-
guage and the student. Some students characterize
CLIL as "an investment in the development of their per-
sonality", they especially note the opportunity to study
new disciplines without thinking about the language.

CLIL is used for the simultaneous study of a lan-
guage, using topics and materials from other disci-
plines, for the development of communication skills in
foreign language communication and metacognitive
skills, opens up the creative potential of students, in-
creases their motivation and self-confidence. Many
studies show that an increase in student motivation also
occurs if there is mutual support in the lesson and there
is good interaction between students and the teacher.
The peculiarity of the CLIL methodology is that it is
more aimed at students, making them the main ones in
learning [5].

The use of the format of subject-language inte-
grated learning for students of non-linguistic areas
seems to be one of the factors that increase their moti-
vation and stimulate educational and cognitive activity.

Conclusion: Thus, subject-language integrated
learning, when systematically used, contributes to a
significant increase in motivation as the main mecha-
nism for activating the process of teaching foreign lan-
guages to students of non-linguistic specialties of uni-
versities, since their attention is involuntarily kept on
interesting, new and meaningful language material.
Professionally oriented topics of classes meet the cog-
nitive needs of students and lead to the active assimila-
tion of new knowledge. They develop the ability to
communicate in a business environment in a non-native
language on issues of their competence. At the same
time, the level of training of students in a foreign lan-
guage at non-linguistic faculties is significantly in-
creased, which, in turn, increases the competitiveness
of a future specialist in the current conditions of fierce
competition in the labor market.
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FORMATION OF THE PROFESSIONAL COMPETENCE OF THE FUTURE TEACHER OF
PHYSICAL EDUCATION

Anomauis.

Y emammi ananizyemuocsa npobrema gukopucmants KOMRemeHmMHICHO20 nioxo0y y hopmyeanni npogecitinoi
KoMRemenyii Maubymnvo2o euumenst izuunoco auxoeanus. 3’saco6ano pisni nioxooi 00 NOHAMb ,,KOMnemenyis *,
., hApogheciiina komnemenyisn®, ,,npogpeciiina Komnemenyis ManuOymHv020 uumess Qi3uuHO020 BUXOBAHHI ",
Pozenanymo cymuicue Hano@HeHHs NOHAMD ,,IHMEPAKMUBHI MEXHON02TT *, ,, MyTbmumMeoiuni 3acoou *, ,, myromu-
Mmedia“, UKOPUCMANHS MYTbMUMEOTUHUX MeXHOI02il. Busnayeno komnemenyii, AKUMU NOBUHHI 80100ImMU Mali-
b6ymmui haxieyi Qizuuno20 8UXOBAHHSL.

Abstract.

The article analyzes the problem of using the competence approach in forming the professional competence
of the future teacher of physical education. Various approaches to the concepts of «competencey, «professional
competencey, «professional competence of the future teacher of physical educationy have been clarified. The es-
sential content of the concepts «interactive technologies», «multimedia toolsy, «multimedia», the use of multime-
dia technologies is considered. Competencies that future specialists in physical education should possess have
been determined.

Knrouoei cnosa:. xomnemenyis, npogeciiina komnemenyiss Maudymnvb0e0 suumensi QizutuHo2o 8UX08aHHS,
MYyAbmMUMeOitiHi MexHoN02il, IHhopMmayilino-KoMN TOMepHi MexXHON02i].

Keywords: competence, professional competence of the future teacher of physical education, multimedia
technologies, information and computer technologies.

IocTranoBka mpodJemu.

OcTaHHIM 9acOM3HAYHO 3pPOCIM BUMOTH JIO MPO-
(beciiiHOT MiArOTOBKM MaiOyTHIX (axiBIiB, 30KpemMa
BunteniB. Lle moB’s3aHO 3 THM, IO TpPaAUIliiiHA MIPO-
(beciiiHa MiArOTOBKA BYMTEINIB MOTpeOye MOCTIHHOTO
OHOBJICHHS Ta Nepe3aBaHTAKCHHA, 00 WTH B HOTY 3
gacoM. Ha cydacHOMYy eTarti po3BHTKY CYCITiJIbCTBA OC-
HOBHE MicIIe rmocigae HoBa mapagurmMa X X1 cTomiTTs —
iHHOBAIIiiiHa, sTKa BPaxOBY€ KOMITETEHTHICHUH ITiAXi],

po3paxoBaHMii Ha (OpPMYyBaHHS KBali(h)iKOBAHOTO
(axiBI 1 cpsIMOBaHa Ha ITATOTOBKY KOMIETEHTHOTO
Buurens. Came B OOnacHOMy Koiemxi ,,Kpemen-
YyIbKa ryMaHiTapHO-TE€XHOJIOTi4HA aKazemis
imeni A. C. Makapenka“ [lonraBcekoi oGnacHoi panu
Bce OiJbIIIe OPIEHTYETHCS HA MIATOTOBKY KBaJTi(hikoBa-
HUX (axiBIiB i3 BUCOKUMPiBHEM TpodeciiiHOi KomTie-
TEHTHOCTi. Y CBOIO Yepry KOMIETCHTHICHUNA TIiIXif
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nepcoHi(ikye iHHOBAIIHHE MiAIPYHTS OCBITH 1 Mepe-
Oadae miarotoBky 00i3HAHOI, TyXOBHO 0araroi, Kyib-
TYpHOI, IHTCNIEHTHO, KOTHITUBHOI  OCOOHCTOCTI
(haxiBIist, 30KpeMa BUNTEIIS.

3a ocTaHHI pOKH OyJIO MPUHHSITO HU3KY JEeprKaB-
HUX HOPMAaTHBHHUX JIOKYMEHTIB B OCBITHIH Tamysi
VYxpaini:

,,HalioHaneHa cTparteris pO3BHTKY OCBITH B
Ykpaini ma 2012-2021 pp.© (2012), 3akoH Ykpainn
,,1Ipo Bumy ocBity* (2014), ,,IIpoext Konmenmii po-
3BUTKY OCBITH YKpainu Ha mepiox 2015-2025 pp.«
(2014), IIpoexT 3akony Yxpainu ,,IIpo ocBity* (2016),
Konnemmis ,,HoBa ykpainceka mxoma“ (2016), siki Tak
YM {HAKIIE CTIPSIMOBAHI HA BIPOBA/HKCHHS 1HHOBAIIiN-
HUX 3MIiH Ta IHHOBAI[IHHUX TEXHOJIOrH B ocBiTH. Tak,
B 3akoHi Ykpainu ,,IIpo Buiy ocBity* nependoadaeTscst
Jiep>KaBHA MIATPUMKA HE TINBKU OCBITHBOI, HAyKOBOI,
HayKOBO-TEXHIYHOT, ajie 1 iIHHOBali{HOT IisSUIbHOCTI 3a-
KJIaliB BUIIOI OCBITH, a TaKOX CTBEPIKYETHCS, IO
BOHA Ma€ OYTH CKJIAJOBOIO IXHBOTO OCBITHHOTO IPO-
necy [4]. ¥V ,,IIpoexti KoHmemmii po3BHTKY OCBITH
Ykpaiau Ha niepiox 2015-2025 pp.© BBaxkaeTbess HEOO-
XITHUM ,,3aIIPOBAUTH €JUHI CTAHAAPTH / IHANKATOPH
3HaHb, YMiHb i HaBWUYOK y ramy3i IKT mmsa y4niB Ta
BUKJIQIa4iB — CyMapHHUX 3 MDKHAPOJHHMH ITOKa3HH-
kamu: PISA in computer skills, iHmycTpianbHi
MmixHapozHi Tectu Microsoft Certified Educator Tomo®
[6]. V Konuenuii ,,HoBa ykpaiHchka mikosa“ iHHO-
BalliiHI TEpPEeTBOPEHHs MOKIaJeHO B I OCHOBY, a
HaCKpi3He 3aCTOCYBaHHs iHPOPMaIiifHO-KOMYyHIKaTHB-
HUX TEXHOJIOTii B OCBITHROMY IIPOILIEC] € 3aTOPYKOIO
yCIiXy HOBOI IIKOJH. ,,PeOopMyBaHHS IeJaroriky 3a-
TaJbHOI CepeHbOI OCBITH mepeadavae mepexia o me-
JIArOTiKK MApTHEPCTBA MK YYHEM, BUHUTEIEM 1 OaThb-
KaMU, 110 MoTpedye IPYHTOBHOI MiATOTOBKHM BUYHTEIIB
32 HOBUMH METOJMKAMH 1 TEXHOJIOTiIMH HaBYaHHSI, 30-
KpemMa  iHpOpMAaIiiHO-KOMYHIKaTUBHUMHU  TEXHO-
norismu* [5].

AHaJti3 1ociigkeHb npodaemu. Sk Bizomo, Ha-
SBHICTh IPYHTOBHHMX TEOPETHKO-IIPAKTUYHHUX JI0-
CJIJKEHB 100 3MicTy (haXxOBOT MiJrOTOBKH BUMTEIS
(bi3MUHOI KynbTypH, MiABHMIIEHHs KBanmidikamii, dpop-
MYBaHHSI HOro OCOOMCTICHUX SIKOCTEH y HAyKOBHX poO-
3BIJIKaX PO3TILIIAIOTH SK BITYM3HSHI TaK 1 3apyOiKHUX
BYCHI. Pe3ynpTaT IUX MOCHiIKEHb BHUCBITICHI Yy
npargsx S. benbcpkoro, A. B. 3a6opu, JI. 1. IBaHOBOI,
M. Maxoscskoi, T. 0. Kpyuesuu, A. Il. Konoxa,
O. C.Kymua, T.T. Porepc, JI. II. Cymenko, O. B. Tu-
momenka, K. C. Graber, A. Gibbs ta in. JI. Bacuns-
yenko, C. 'onuapenko, H. Huukano, 1. TTony6osipuna,
O. CaBueHKO PO3MIIAAAIOTH HMUTAHHS MpodeciiiHo-Te-
IaroriyHoi KOMIIETEHIII].

Merto10 cTaTTi € aHai3 TPAKTyBaHHS MOHATTS
,,KOMIIETEHISI, ,,ipodeciiHa KOMIIETSHIs, ,,TIPO-
(eciiiHa KoMmeTeHList Mail0yTHROTO BuMTENs (i3ny-
HOTO BUXOBaHHS'; CKJIaJOBI ITpodeciiiHO] KOMIIETeHT-
HOCTI MaiiOyTHhOro BuuTeNs (PI3UYHOrO BHXOBAHHS;
dbopMyBaHHS 1HPOPMALIAHOI KOMIIETEHTHOCTI Maki-
OyTHIX BUMTENIB (Pi3MIHOTO BUXOBAHHS.

Buknan ocHOBHOTO MaTepiay.

barato BueHHX MO-Pi3HOMY TPaKTYIOTh HOHSTTS
,,KOMITETEHTHICTB", ,,ipoheciiiHa KOMIETEHTHICTL . Y
,3aKOHI PO BHUIIy OCBITY*  KOMIIETEHTHICTh

OKPECITIOEThCS K ,,IUHAMIYHA KOMOIHAIliS 3HaHb,
BMiHb 1 MPAaKTHYHAX HABHYOK, CIIOCOOIB MHUCIICHHS,
npo¢eCiifHUX, CBITOTIIAAHUX 1 TPOMAJICHKUX SKOCTEH,
MOpaJbHO-€TUYHUX  IIHHOCTEH, fKa  BH3HAYaE
3MIaTHICTh O0COOM YCHILIHO 3[ifCHIOBATH NpodeciiiHy
Ta MOJAbIy HaBYAJIBHY IiSUIBHICTB 1 € Pe3ylbTaToM
HaBYaHHS Ha IIEBHOMY piBHI Biloi ocBitu‘ [4].

3a3HaunMo, 110 y npodeciiiniii ncuxonoro-mneaa-
TOTIUHIM JiTepaTypi KOMIIETEHTHICTh YYWUTENS OIIH-
CYETBCS K BIaCTHBICTh OCOOMCTOCTI, 1[0 BUSBIISETHCS
B 3JaTHOCTI 10 MEeAAroridHol JisIbHOCTI; €IHICTE TEO-
peTnyHOl W WPAaKTUYHOI TOTOBHOCTI Wemarora Io
3MIACHEHHS MEJaroriyHol MisIIbHOCTI; CIIPOMOXHICTh
pe3yJIbTaTUBHO AiSTH, €()EKTHBHO PO3B’SI3yBaTH CTaH-
JIAPTHI Ta MPOOJIEMHI CHTYaIlii, [0 BUHAKAIOTH Y Me/1a-
rorigoi misutbHOCTI [7, ¢. 93-94].

Amntonina BonoaumupiBaa Bonocenko n1oBoauTh
y CBOIX Mparsx, 1o mpodeciiiHa KOMIETCHTHICTh Maii-
OyTHBOTO BUMTEJISl — 1€ CKJIa/IHA IHTErpaTUBHA SKICTh
0COOHCTOCTI, 110 BKITIOYA€ BOJOMIHHSA HUM Tpodeciii-
HUMH 3HAHHSAMH W YMIHHSAMH, TOTOBHICTP 1 3[aTHICTh
peaiizoByBaTH CBilf MOTeHIIaN (3HAHHA, YMIiHHA, IIO-
CBiJI, 0OCOOHCTICHI SIKOCTI TOIIO), TBOPi 3Ai0HOCTI 3 Me-
TOIO 320€3MeYeHHS YCIIIIHOI IeJaroTi9Ho1 NisTbHOCTI
[2, c. 147-148].

Jlapuca BanentuniBaa besemuyk, y cBoro uepry,
BBa)kKa€, KOMIIETEHTHICTh Mail0yTHHOTO BUHTENS MY-
3MKH{ 3JIATHICTIO O0COOUCTOCTI O MpodeciiiHol misiib-
HOCTI, sIKa MICTUTbh pe3yJIbTaTH HAaBYaHHS, BUXOBAHHS]
1 PO3BUTKY B yCTAaHOBaxX BHINOI MeNaroriyHoi OcBiTH:
3HAHHS, YMIHHA, OCOOWCTICHI SIKOCTi, HEOOXimHi Iyt
BHKOHAaHHS Npo(eciiiHol iHHOBANI{HOI IisTBHOCTI B
ramy3i MHCTENTBa BiATOBIAHO IO CYCIUIBHHUX BHAMOT
[1,c.11].

Hawm OGinpmie iMmoHye 3pa3ok CKIaIOBHX KOMITO-
HEHTIB Mpo¢eciifHOT KOMIIETeHIIii, SIKUi mpononye JI.
Bezemuyk: KOMyHIKaTHBHY (€pyIuLlisi, KyJbTypa MOB-
JICHHS, apTUCTU3M YYHTEllsl, BMIHHS HaJaro/KyBaTu
B3a€EMOJIII0 3 YYHSMH); PEryisiTuBHy (yMmiHHs (op-
MyBaTH B Y4YHIB 31i0HOCTI, BMiHHS, HaBUYKH CaMo-
CTIHHO 3aiiMaTucsi (Di3MYHMMH BOpaBaMH, 3aCTOCO-
BYBAaTH METOJUKY (hi3MYHOTO BHXOBAHHS 3 YYHSAMH);
orepaniifHy (HaBUYKH BHKOHAHHS ()I3MYHHUX BIIPAB i
JOTPUMAaHHS TEXHIKH O€3MeKW Ha YpOIli); KIFUYOBI
((popmyBaHHS BOJII IO IIEPEMOTH ); 3aTaIbHOKYIBTYPHI;
collianbHi (CIIOPTHBHI IrpH SIK PO3BUTKY COILajbHOI
KOMIICTEHIII]); HaBYaJIbHO-III3HABAIEHI; OCOOMCTICHI;
iHpopManiiiHi; CaMOOCBITHI; KOMIIETEHTHE CTaBJIECHHS
JI0 3/I0pOB'S; MpeIMEeTHi: 03740pOBUYO-aIaliTUBHI, Op-
radizanidHi (peXuM IHS), PyXOBO-TIPHUKIAAHI, CIOp-
THUBHO-PEKPEaTHBHI.

Sx Oaummo, mpodeciiiHa KOMIIETEHTHICTh BYH-
Tens (pi3MYHOTO BHMXOBAaHHS BKIIOYAE B cebe €IHICTH
TEOPETHMYHOI Ta IPAKTUYHOI MiJTOTOBKH 1O TPO-
(eciitHOT TisUTBHOCTI.

Tomy, 3acBo€HHs MailOyTHIM BumTeneM Qi3ud-
HOTO BHUXOBAHHS TEOPETUYHHUX 1 NMPAKTUYHHUX ANUCIH-
IUTIH CIIPHSIE OBOJIOAIHHIO IICHXOJIOTO-NeIaroriyHIMHU
3HAHHSAMH 1 THyYKAM KPUTHYHHM MHCIICHHSIM, TBOD-
YO0 1HIIIaTHBOIO, BUCOKMMU aanTaliiiHUMH MOKJIN-
BOCTSIMH.

BuBueHHA ICHXOJOTO-TIEAArOTIYHNX AWUCHUILIIH
Jae MaHOyTHIM BYHTENsIM (i3HYHOTO BUXOBaHHS
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3HaHHSI BIKOBUX 0COOJIMBOCTEH YUHIB Pi3HOTO BiKYy, 3a-
KOHOMIpPHOCTI, MPUHIIMITH, METOIH, (OPMHU HaBYAIb-
HOTO TpOLECY B OCBITHBOMY 3aKiaji. TakuM 4YHHOM,
KOMIICTCHTHICHU MIAX1/ € BaXKIIMBUM YHHHUKOM IPO-
(eciiiHOT MiATOTOBKM MaifOyTHIX y4uTeNiB (i3HUHOTO
BUXOBaHHS, KU CIIpHs€ PO3LMIMPEHHIO IHIIMX IIPO-
(eciliHMX KOMIIETEHLIH. 3HAUHUI 1HTEpec 10 CIOPTY,
3/10pOB's130epeKyBaJIbHUX TEXHOJOTIH, KypciB 3a BUOO-
poM i3 ¢i3udHO{ KyIBTYpH Ta BUCOKHN PIBEHb METO-
JMYHOT MIATOTOBKH € SKICHUM BHKJIAJaHHIM IIpeIMeTa
y TIePCIIEKTHUBI.

Y mockoHaNeHHS OCBITH YKpaiHUu HEMOXJHBE 0e3
MiATOTOBKYU TNEJAroTiYHUX KaJpiB HOBOTO MOKOIIHHS,
(opMyBaHHS B HHMX HOBOI KYyJBTYpH I€AaroriqyHoi
npari, BOJOAIHHS iH(OpManiiHO-KOMYHIKaTHBHUMHU
texHonorissmMu (IKT). YMiHHS moeqHyBaTH B OCBITHB-
OMYy TIpoIieci TpaauliiHi Ta iHpOopMaLiIHO-KOMYHIiKa-
THUBHI TEXHOJIOTIi BH3HAYalOTh MpodeciiiHy Kome-
TEHTHICTh y4uTessl (PI3MYHOr0 BUXOBaHHS. Buutens,
SKAHA BOJIOJIE€ TEOPETHYHUMH 3HAHHSIMH TPO 0a30Bi
CKJIa[IOBI KOMI'IOTEpa, 3HA€, A€ 1 SK 3HAWTH iH(Op-
MAIIif0 TIPO CIIOPTCMEHIB, iX TOCATHEHHS B CIOPTi, PO-
3BHMBA€ 3HAHHS, yMiHHS, HABUUKHU Ta 3HA€ SIK 1X BUKO-
pHCTaTH TaKHUM YMHOM, 1100 Y4YHI BYMIHCS Y HBOTO —
MOJKe Ha3MBaTHCA iHPOPMALiHHO-KOMIIETEHTHOIO OCO-
oucrictio.

OnHuM i3 3ac00iB iHpOpMaLIHHUX TEXHOJIOTIH €
TEXHOJIOTISl MyJIbTHMEia, sIKa Y CY4acCHUX YMOBaX CTa€
JIy’K€ TepCIeKTUBHOI0. MyIbTUMEiiHI TEXHONIOTII €
CKJIaJI0BOIO iH(GOPMAIIHHUX TEXHOJIOTIH, SIKi JT03BOJIS-
I0Th BBOJIUTH, 30epiraTu, mepepoOIIsaTH 1 BIATBOPIOBATH
TEKCTOBY, ayAioBi3yallbHy, rpadiuHy, TPHBUMIPHY Ta
iHIIY iH(popMamniro. MybTUMeTia — IIe TEXHOIOTIS, 0
3abe3reduye 3a JIOMOMOTOI0 TE€XHIYHHMX 1 MPOTPAMHHUX
3aco0iB  poOOTY 3 aHIMOBaHOI KOMII FOTEPHOIO
rpaikoio i TEKCTOM, MOBOIO, BUCOKOSIKICHUM 3BYKOM,
HEPYXOMHMH 300paXCHHIMH 1 pyxoMumH Bineo [3].

JlociikeHHs! CBiJUaTh Mpo Te, 0 BUKOPUCTAHHSI
iHpopMaliHHUX 1 MYJIBTUMEIIMHUX TEXHOJIOTIH B
OCBITHBOMY TIPOLIECI CIPHSE  3alaM’STOBYBaHHIO
pisHoi indopmanii Ha 30-40% i ckopodye 4ac HaB-
YaHHs Maike BTpudi. ToMy X BUKOPUCTaHHS € JyXe
MEPCICKTHBHAMY 1 HEOOXiTHIMH.

B oceitHpOMy mporieci OOmacHOTO KOIEIKY
»KpeMeHuyIbKa I'yMaHI TapHO-TEXHOJIOTIYHA aKaaeMist
imeHi A. C. Makapenka“ [TontaBcekoi o6sacHOi paau
Uit 1poeciiiHOi MiATOTOBKM MaHOyTHIX BYMTENIB
(i3MYHOTO BHMXOBaHHS BHKOPUCTOBYIOTBCS Pi3HO-
MaHITHI KOMIT I0TepHi IPOrpaMu: SHIMKJIONE i1, CIIOB-
HUKH, IJIpy9HUKH, TOCIOHWKH, IHTEpHET-pecypcu
TOLLO.

s MaitOyTHROTO BUNTENS (Di3UIHOTO BUXOBAHHS
BOXJIMBUM € HE TUTHKH MOLIMPEHHS 00CATY 3HaHb PO
IKT, myneTuMenia, aie i OBOJIONIHHS METOaMHU BUJIO-
OyBaHHS HOBHX 3HaHb PO HUX. TOMy BHKIJIaia4yam J10-
IIIJIbHO TIPONIOHYBATH CTY/AEHTaM PO3POOHUTH MYJIbTH-
Meniaui npoekt (MII), mo ckiagy sSKOrO BXOISTH
okpeMi iH(pOpMAaIiiHI pecypcH (TEKCTH, MAaJIOHKH,
cXeMH), pparMeHTH aynio-Bineo QaililiB, My3UKH ITi[
gac sIkoi BUKOHYIOThCS (i3WdHi BpaBu Ta iH. PoboTa
Hag MII Oyne cipusiTH BUBUCHHIO, PO3IIUPEHHIO 1 TO-

TIIHOJIEHHIO TEOPETHIHOI 6331 MPOEKTYBaHHS MYJIbTH-
Melia-TeXHOJIOTiH, PO3BUTKY TBOPYOTO i KPUTUIHOTO
MUCJICHHS CTYJCHTIB, MiJBUIIEHHIO €()EeKTHBHOCTI
BUBYEHHS NPO(ECIHHO-TEOPETUYHUX TUCIUILIIH.

[lpyn HaBYaHHI y BHMIIOMY OCBITHBOMY 3aKjaji
BUKJIa[la4yl MatOTh HABYUTH CTYICHTIB HE TUIbKHU KOPH-
CTYBaTHUCS SIKOIOCh KOHKPETHOIO KOMII FOTEPHOI IIpo-
rpamoto, a copMyBaTH y HHUX 3/aTHICTb OCBOIiTH HO-
B TpoQeciifHO BaXKIMBUI NPOTPaMHUA HPOIYKT i
3pobutH 11e camocTiitHo. Takuii ctynent i Hagani Oyxae
LiKaBUTHCH PO3poOKaMU HOBUX IPOTpaMm, IO 3HAYHO
MiABUIMUTE Horo mpodeciiiHy MaHCTepHICTh y Maii-
OyTHBOI IpodeciiiHii AiSTEHOCTI.

BucnoBkn. [IpodeciiiHa kKoMneTreHTHICT, Maid-
OyTHBOTO BUMTEJIS (PI3UYHOTO BUXOBAHHS — 11€ PE3YJlb-
Tar TBOpYOi mNpodeciiiHOi isTIBHOCTI BHUKIIA/IAYiB,
CrpsIMOBaHOi Ha (pOpMyBaHHS €JHOCTI TEOPETUYHOI Ta
MPaKTUYHOI IMIJrOTOBKH CTYAEHTIB 110 mpodeciitHol
nisutbHOCTI. 1le crpusie OBOJIOAIHHIO MAaHOYTHIMU BYH-
TENSIMH TICHXOJIOTO-TIEAArOTIYHUMH 3HAHHAMH, YMiH-
HAMM 1 HaBHYKaMHU. BIpoBakeHHS KOMII IOTEPHHUX
TEXHOJIOT1H B OCBITHIO TaiTy3b 3 (Ji3MIHOTO BUXOBAHHS
3a0e3medye Mmporec OHOBIICHHS, ONITUMI3aIlii Ta OiTbII
e(eKTUBHMH BIIIMB HA POLIEC HABYaHHS.

Hopanbuii nepcneKTUBH JOCTiIKEHHS TOJIsTa-
I0Th Y po3po0Ili Ta ampodailii MeTo UK HopMyBaHHS
TOTOBHOCTI MaHOyTHIX BYMTENiB (I3UYHOTO BHUXO-
BaHHsS 10 MpodeciiiHol AiSTBHOCTI 3 BUKOPUCTAHHAM
iHpopMaLiHHO-KOMYHIKATUBHUX 1 MYJIbTHUMEAIHHUX
TEXHOJIOTI, MOIYK HOBUX IUIAXiB, 3aC00iB, pOpPM HaB-
YaHHS, HOBOI OpraHisalii ocBiTHROro mpouecy B O0-
JIACHOMY KoJIeXi ,,KpeMeHuyIlbKka TyMaHiTapHO-TEX-
HoJyoriyHa akagemis imeHi A. C. Maxkapenka“ Iloxn-
TaBCHKOI 00JTaCHOT pajIu.
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THE INFLUENCE OF TECHNOLOGICAL FACTORS ON THE CULTIVATED NUTRITION OF
FEED OF ALFALFA-CEREAL GRASS MIXTURES

Abstract.

The article presents the results of research on the nutritional characteristics and energy intensity of fodder
of alfalfa-cereal grass mixtures depending on the technological methods of cultivation. It has been established
that the introduction of alfalfa seed into cereal stands significantly increases the nutritional value of fodder. Cereal
grasses, compared to alfalfa and leguminous cereals, even with the introduction of nitrogen fertilizers, form a
lower content of crude protein (14.7-15.3%) and are characterized by 2-5% lower digestibility. The highest feed
nutrition, regardless of the composition of the grass stand, was provided by the application of N60P60K90+
Fumar, due to which 18.4-19.9% of crude protein was accumulated in the dry matter of legume and legume-cereal
grass stands, and 15.3% of crude protein was accumulated in cereal stands.

Keywords: nutritional value, crude protein, energy intensity, alfalfa seed, cereal components, grass mixture.

Introduction.

The primary task of any state is to guarantee food
security. In this context, the development of fodder
production as a basic industry for stabilizing the
functioning of animal husbandry becomes particularly
relevant. However, today, animal husbandry in Ukraine
is insufficiently supplied with complete high-protein
fodder, which is primarily due to the low yield of fodder
crops and their imbalance in terms of protein. Due to
the imbalance of feed and a significant protein
deficiency in the diet of animals, overconsumption of
feed reaches 35%, and the cost of production increases
by 1.3-1.5 times. At the same time, the provision of a
feed unit with digestible protein is often only 80-85 g
instead of the scientifically justified 105-115 g [2, 6, 8].

One of the progressive factors in reducing the
protein deficiency and the production of complete feed
is the cultivation of leguminous-cereal grass mixtures,
which most fully meet the physiological needs of
animals, as they combine protein and carbohydrate
compounds, mineral salts and other valuable
substances necessary for the animal body in an optimal
ratio. Such crops are significantly superior in yield,
which significantly reduces the cost of feed and
contributes to the increase in the profitability of animal
husbandry [3, 5, 10].

In modern technologies for growing fodder crops,
mineral nitrogen is increasingly replaced by symbiotic
nitrogen, which contributes to a significant reduction in
mineral fertilizer rates without reducing the yield of
grasslands. The main source of symbiotic nitrogen is
meadow leguminous grasses, the introduction of which
into the composition of grass mixtures is not only an

effective means of improving the quality of fodder, but
also a significant factor in increasing soil fertility,
biologicalization of agriculture, and energy efficiency
of growing technologies [4, 7, 9, 12].

Many scientists worked on the study of this
problem in different regions of our country [7, 9, 11,
14], however, the regularities of the influence of certain
agrotechnical and biological factors on the productivity
of legume-cereal coenoses and the nutritional value and
quality of the obtained feed have not yet been
sufficiently established.

The purpose of the research is to study the
peculiarities of the formation of nutrition and energy
intensity of fodder of alfalfa-cereal grass mixtures
depending on the technological factors of cultivation.

Research materials and methods.

Experimental research was carried out during
2014-2016 in the conditions of the PE "Agronomic Re-
search Station" of NULES of Ukraine [1]. The scheme
of the experiment included the following factors: factor
A - herbage (grass types and the rate of sowing their
seeds, kg/ha): 1) Medicago sativa, 16; 2) Medicago
sativa, 12 + Festuca orientals, 10 + Festuc apratensis,
8; 3) Medicago sativa, 10 + Festuca orientals, 10 +
Dactylis glomerata, 8; 4)Medicago sativa, 10 +
Bromopsis inermis, 14 + Lolium perenne, 10; 5)
Medicago sativa, 10 + Bromopsis inermis, 14 + Festuca
orientals, 8; 6) Bromopsis inermis, 14 + Festuca
orientals, 8 (cereal grass), control; factor B — fertilizers
(nutrients and their rates): 1) without fertilizers, con-
trol; 2) PeoKoo; 3) NeoPeoKoo; 4) NeoPsoKoeo + growth
stimulator Fumar.
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The area of the sowing plot is 30 m?, the account-
ing plot is 25 m?, the repetition of the experiment is four
times. The technology of growing perennial grasses,
with the exception of the investigated factors, is gener-
ally accepted for the conditions of the Right Bank For-
est Steppe of Ukraine. Medicago sativa of the Regina
variety, Bromopsis inermis of the Mars variety, Lolium
perenne of the Kyivska 101 variety, Festuca orientals
of the Danka variety, Festuca pratensis of the Dibrova
variety, and Dactylis glomerata of the Natalka variety
were sown in the experiment.

Phosphorus-potassium fertilizers were applied an-
nually in the fall, nitrogen fertilizers were applied in
three doses of Nyo: in the spring on frozen soil and after
the first and second mowing. The following types of
fertilizers were used in the experiment: nitrogen - in the
form of ammonium nitrate with an active substance
content of 34%, potassium - calimagnesia with an ac-
tive substance content of 26%, phosphoric - simple su-
perphosphate with an active substance content of
18.7%. Spraying of grass with the Fumar growth stim-
ulator was carried out in dose of 2 I/ha with water con-
sumption of 200 I/ha during the period when grasses
were in the tillering phase, and alfalfa was in the
branching phase.

The soil of the experimental field is a typical low-
humus chernozem with a coarse dust-light loam me-
chanical composition. The content of humus in the top-
soil is 4.2-4.6%, the absorption capacity is 31-32 mg-

eq. per 100 g of soil, the degree of saturation with bases
- about 90%. The content of mobile phosphorus accord-
ing to Machigin - 4.0-5.5 mg per 100 g of soil, ex-
changeable potassium - 15.0-16.5 mg per 100 g of soil,
easily hydrolyzed nitrogen according to Kornfield -
about 14-16 mg/ 100 g. The reaction of the soil solution
is close to neutral with a saline pH of 6.7-7.0.

The average daily air temperature during the
growing season exceeded the long-term average value
(12.2 °C) by 1.3-1.6 °C. At the same time, the amount
of precipitation exceeding the norm (510 mm) was
noted only in 2014 - by 147 mm, which had a positive
effect on the formation of the crop of legume-cereal
grass mixtures in the first year of using the grass stand.
In 2016 and 2015, the amount of precipitation was in-
sufficient by 217-127 mm.

The selection of the optimal complex of
technological factors for growing alfalfa-cereal grass
mixtures determines not only the amount of their yield,
but also largely determines the nutritional value and
energy intensity of the feed [4, 7, 12].

Results and discussion.

According to the obtained research results, the
inclusion of Medicago sativa in cereals significantly
improves the quality of feed, in particular in terms of
the content of crude protein, protein, BER and
digestibility of dry matter in vitro (tabm. 1).

Content of organic substances and digestibility of green mass of alfalfa-cereal grass mixtures depending
on fertilization systems, % in dry mass

Fertilization | Crude protein | Protein | Crude fat | Rawcellulose | BER | Digestibility
Medicago sativa
Without fertilizers 17,5 11,8 2,5 251 46,7 60
PgoKoo 18,1 12,7 2,6 26,7 43,6 58
NeoPeoKoo 19,1 13,3 2,9 27,9 40,7 58
NgoPsoKgo+ Fumar 19,9 13,7 3,0 28,0 39,5 59
Medicago sativa + Festuca orientals + Festuca pratensis
Without fertilizers 16,5 12,1 2,8 27,7 440 59
PgoKoo 17,0 12,8 3,0 28,3 42,4 58
NeoPeoKao 17,4 13,4 3,4 28,9 41,7 58
NgoPsoKgo+ Fumar 18,4 13,6 3,5 29,0 39,6 58
Medicago sativa + Festucaorientals + Dactylis glomerata
Without fertilizers 16,8 12,6 3,1 28,7 43,0 58
PgoKoo 16,9 13,0 3,3 29,0 41,3 58
NeoPsoKao 18,4 13,7 3,5 29,5 38,8 57
NgoPsoKgo+ Fumar 18,6 13,9 3,6 29,7 38,2 57
Medicago sativa + Bromopsisinermis + Lolium perenne
Without fertilizers 17,0 12,9 3,3 29,0 41,3 59
PgoKoo 17,4 13,3 3,5 29,3 40,2 58
NeoPsoKao 18,8 13,7 3,7 29,9 41,7 58
NegoPsoKgo+ Fumar 19,1 14,1 3,7 29,4 37,8 59
Medicago sativa + Bromopsis inermis + Festuca orientals
Without fertilizers 17,0 11,9 2,6 26,9 44,8 58
PgoKoo 17,3 12,4 2,9 27,7 43,1 57
NeoPesoKoo 18,7 13,0 3,0 28,6 40,5 58
NgoPsoKgo+ Fumar 19,0 13,4 3,2 28,8 39,7 58
Bromopsis inermis + Festuca orientals (3nakoBuii TpaBocTiii)
Without fertilizers 11,1 9,5 3,6 29,6 47,2 55
PgoKoo 119 10,2 3,8 29,4 46,5 56
NsoPeoKoo 14,8 12,6 3,7 29,8 43,3 55
NgoPsoKgo+ Fumar 15,3 13,1 3,7 29,2 43,3 55
Zootechnic norm 14 - 3-5 25-30 - 50-70
LSDos, % 0,6 0,6 0,2 0,6 0,7 2
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On nitrogen-free backgrounds (in versions
without fertilizers and on the PgKgo background), the
content of crude protein in the dry weight of the feed
increased by 5.4-5.5%. The introduction of nitrogen
(options NeoPsoKgo and NgoPsoKgo+ Fumar) increased
the content of crude protein by only 1.7-2.7%. Thus,
more intense growth rates of crude protein content were
noted on variants without nitrogen fertilizers. Regular
differences in the accumulation of crude protein,
depending on the type of cereal component, were not
found. Compared to alfalfa-cereal stands, single-
species alfalfa crops accumulated 0.5-1.5% more crude
protein in dry weight. Cereal grasses were
characterized by the lowest content of crude protein -
from 11.1-11.9% (without the introduction of nitrogen)
to 14.7-15.3% (with the introduction of nitrogen
fertilizers).

During the creation of alfalfa-cereal grass
mixtures, simultaneously with the increase in the
content of crude protein, the content of protein and
crude fat increased, the digestibility of dry matter
increased and the amount of BER decreased. Thus, in
the variants without the introduction of nitrogen
fertilizers in the green mass of alfalfa and legume-
cereal grass stands, compared to the cereal grass stand,
the protein content in the dry weight of the forage
increased by 2.3-3.5%, while with the application of
nitrogen - only by 0 .4-1.1%. Thus, the protein content,
as well as crude protein, increased more intensively on
variants without nitrogen fertilizers.

According to the obtained results, the digestibility
of Medicago sativa grasses and legume-cereal grasses
exceeded the digestibility of cereals by 2-5%. The type
of cereal component in the composition of leguminous-
cereal grass mixtures had almost no effect on feed
digestibility.

The content of BER under the influence of both
symbiotic and mineral nitrogen, unlike nitrogen-
containing substances, on the contrary, decreased.
Thus, in Medicago sativa and alfalfa-cereal grass stands
under the influence of symbiotic nitrogen, the content
of BER in the dry mass of forage without the
introduction of mineral nitrogen decreased by 1.5-
6.3%. The introduction of nitrogen fertilizers in the
norm of NeoPsoKgo, compared to PsoKgo, ON cereal grass
caused a decrease in the content of BER by 3.2%, and
on grass stands with the participation of seed alfalfa -
by 0.7-2.6%.

Of all the mineral fertilizers studied in the
experiment, the chemical composition of grass fodder
from cereal grasses was most affected by nitrogen
fertilizers. Thus, the introduction of Ngo against the
background of PeKgo increased the crude protein
content by 2.8% on average for all slopes of cereal
grasses. In alfalfa and alfalfa-cereal grass stands, the
content of crude protein as a result of nitrogen
application increased less - by 0.4-1.5%.

Thus, the inclusion of seeded alfalfa in cereals
contributed to a more intense increase in the content of
crude protein than the introduction of mineral nitrogen
in a dose of Ngo.

The application of NeoPsoKgg+ Fumar ensured the
highest quality of forage of all grass stands, due to

which 18.4-19.9% of crude protein was accumulated in
the dry mass of alfalfa and alfalfa-cereal grass stands,
which is 1.8-2.4% more compared to the option without
application fertilizers Under these conditions, the
cereal herbaceous plant accumulated 15.3% crude
protein in dry weight, which is 4.2% more than without
fertilization.

The content of crude fat in the dry mass was within
2.5-3.8%, crude fiber 25.1-29.9% and almost did not
depend on the parameters of the studied factors.

Conclusions and suggestions.

Therefore, the inclusion of Medicago sativa in ce-
reals significantly improves the quality of feed, in par-
ticular in terms of the content of crude protein, protein,
BER and digestibility of dry mass in vitro. Cereal
grasses, even with nitrogen fertilizers, form the lowest
crude protein content - 14.7-15.3% and are character-
ized by 2-5% lower digestibility than alfalfa and legu-
minous cereals. The type of cereal component has al-
most no effect on feed digestibility. The inclusion of
seed alfalfa in cereals contributes to a more intense in-
crease in the content of crude protein than the introduc-
tion of mineral nitrogen in a dose of Ng on the back-
ground of PsoKoo.

Application of NgoPsoKegt+Fumar ensured the
highest quality of forage of all grass stands, thanks to
which 18.4-19.9% of crude protein accumulated in the
dry mass of Medicago sativa and alfalfa-cereal grass
stands, and 15.3% of crude protein in cereal stands.
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CHEMICAL COMPOSITION AND BIOLOGICAL VALUE OF DRIED BERRIES

Abstract.

The article analyzes the preservation of valuable biologically active substances of berry crops during the
production of dried products. Among the studied berry crops, dried blackcurrant berries are the most valuable in
terms of the studied compounds. The production of dried berries and long-term storage significantly extends the
period of their consumption and reduces the weight by 4.3-4.9 times and the volume. After drying, the studied
compounds characterizing the biological value and antioxidant properties underwent drastic changes. The in-
crease in the content of sugars is 4-4.2 times, titrated acids - 3.9-5.1 times, polyphenols - 1.7-1.9 times, anthocy-
anins - 3.6-3.9 times, ascorbic acids - 1.3-1.7 times, pectins - 4.1-4.4 times. The obtained data should be taken
into account when creating natural food products of increased quality and biological value.

Keywords: berry crops, fruits, chemical composition, drying, biological value.

Introduction.

Berries are important food products due to their
nutritional value, taste and healing properties. They are
important sources of valuable nutrients for the human
body. The nutritional value of the most consumed ber-
ries is 300-500 k/cal. They contain a large amount of
biologically active substances (vitamins, polyphenols,
pectins, enzymes, organic acids, essential oils, flavor-
ings). The recommended rate of consumption of fruits
and berries is from 75-90 kg per capita per year, this
rate also includes the consumption of processed prod-
ucts from fruit-worthy raw materials, currently this rate
is not fulfilled. Ensuring a sufficient level of quality of
food products is a priority task of the consumer policy
of any country. The effective solution of this task di-
rectly affects the health of the population. Berries and
processed products are a mandatory component of the
diet of the progressive part of the population, therefore,
the creation of stocks of such products contributes to
the expansion of the assortment and the improvement
of the provision of important welcome elements of the
population [1, 8-11, 13,14].

The market of dried products in Ukraine is con-
stantly developing. Imported dried fruits account for a
significant share of the Ukrainian market. Ukraine is
constantly increasing the export of dried fruits. Cur-
rently, drying is one of the ways to preserve products:
only it allows to reduce the volume and mass of prod-
ucts by 5-7 times and the possibility of efficient trans-
portation. The time between picking berries and drying
them should be minimal - as a result, it is possible to
obtain a valuable product. There is also the possibility
of forming fruit and berry mixtures with a targeted

functional purpose - to eliminate the deficiency of cer-
tain groups of vitamins and biologically active sub-
stances, a set of medical purposes. In the prepared state
(compotes, concoctions), they should have an attractive
color, taste and aroma, characteristic of a fresh type of
product, without extraneous substances. It should be
noted that not all types of berry crops, especially in
terms of varieties, are suitable for drying. The for-
mation of consumer characteristics is influenced by a
complex of factors, in particular, physical and chemical
indicators [3-5, 7].

Research materials and methods.

The research was carried out at NULES of
Ukraine. The data of many years of research were used
within the scope of the scientific topic "Theoretical sub-
stantiation of the improvement of technologies of post-
harvest processing, storage and processing of fruit and
vegetable products”. The following methods of deter-
mining the chemical composition of raw materials were
used in the work: the mass fraction of dry substances
was determined by the weight method, the mass frac-
tion of sugars by the refractometric method, the mass
fraction of titrated acids by titration, the content of vit-
amin C by the iodometric method, the content of antho-
cyanins by the photocolorimetric method, and the mois-
ture content by drying. Raw materials grown in this
area were used. Drying was carried out in an industrial
dryer followed by storage for 6-9 months. All experi-
ments were carried out in three repetitions, according
to long-term data of common varieties, with the calcu-
lation of the coefficient of variation. The criteria for se-
lecting the assortment of berries were the chemical and
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technological parameters of fruit and berry raw materi-
als, primarily the content of a complex of biologically
active organic substances [2, 6, 12].

Results and discussion.

Various berry crops suitable for cultivation in the
forest-steppe zone of Ukraine were studied. The choice
of these berry crops is determined by the resistance of

the plant to the main harmful factors, drought re-
sistance, as well as a unique technological reserve of a
complex of organic biologically active substances,
which will contribute to providing the population with
high-quality dried products. The main biochemical
components of the studied fresh and dried berries are
listed in Table.

Chemical and technological characteristics of dried berries

Content of components

Index blackberry blackberry blackberry

fresh | dry | fresh | dry | fresh dry

\Water content, % 87.7 18.3 | 86.1 174 | 84.3 19.2

Mass fraction of dry substances, % 5.8 23.5 5.9 24.1 5.1 21.4

Mass fraction of sugars (sum), % 2.9 115 2.6 10.1 1.8 9.2
Mass fraction of titrated acids, % 992.0 | 1654.2 | 792.2 | 1452.8 | 661.6 | 1249.7

IAmount of phenolic compounds, mg/100 g 88.0 | 342.1 | 19.0 | 68.1 5.2 19.4

IAnthocyanin content, mg/100 g 187.0 | 2195 |112.0| 143.6 | 35,5 | 61.2

\Vitamin C content, mg/100 g of raw material 1.3 5.3 1.0 4.1 0.8 3.5

Whole berries were dried in an industrial dryer to
a constant weight and, on average, this indicator is be-
low 20%. The structure of the resulting product is quite
thick and has an attractive appearance. The indicator of
water content in all variants is reduced by 4.3-4.9 times.

The indicator of the content of sugars and titrated
acids in the obtained products increased, which is ex-
plained by a significant decrease in the moisture con-
tent of the dried products. However, the growth is dis-
proportionate, but natural. During the drying process,
part of the sugars undergoes oxidation, the products of
incomplete oxidation are di- and tricarboxylic acids,
and they also interact with amino acids, forming dark
substances. Sucroamine reactions and caramelization
of sugars occur in an acidic environment under the in-
fluence of high temperatures. It should also be noted
that the duration of the drying process has a significant
effect on sugar and acid growth in the final product. The
increase in sugar content was not proportional and av-
eraged 4.1 times (slight differences between cultures
were observed). The increase in the content of titrated
acids was also not proportional and was on average 4.3
times (insignificant differences between cultures were
observed).

Natural polyphenols play important functions in
the human body and have high provitamin and antioxi-
dant properties [13-17]. These compounds are present
in all berries in varying concentrations. Regular use of
polyphenols promotes brain health, digestion, protects
against heart disease, type 2 diabetes and even some
types of cancer. The concentration of polyphenols is in-
tensively degraded by the access of oxygen and ele-
vated temperatures, there is also information that dur-
ing the storage of various processing products they con-
dense or interact with sugars and acids and turn into
dark colored products. A significant decrease in the
moisture content of the product due to drying also led
to an increase in the content of phenolic substances, fla-
vonoids and anthocyanins, some of which are degraded
and inactivated. The content of polyphenols increases
by an average of 1.8 times, which increases the biolog-
ical value of the product. It should be noted that antho-
cyanins are more resistant to temperatures and are
stored longer, their increase was on average 3.74 times.

The content of ascorbic acid in berries increases
by 1.4 times after drying. Considering the concentra-
tion more than 4 times, the losses are quite significant.
An increase in pectin substances by 4-4.4 times was
noted.

Conclusions and suggestions.

Among the studied berry crops, dried blackcurrant
berries are the most valuable in terms of the studied
compounds. The production of dried berries and long-
term storage significantly extends the period of their
consumption and reduces the weight by 4.3-4.9 times
and the volume. After drying, the studied compounds
characterizing the biological value and antioxidant
properties underwent drastic changes. The increase in
the content of sugars is 4-4.2 times, titrated acids - 3.9-
5.1 times, polyphenols - 1.7-1.9 times, anthocyanins -
3.6-3.9 times, ascorbic acids - 1.3-1.7 times, pectins -
4.1-4.4 times. The obtained data should be taken into
account when creating natural food products of in-
creased quality and biological value.
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Annomauyus.

Jannas cmamos paccmampugaem Kio4uesyro poib MpAHCHOPMHOU U T02UCMUYECKOU UHppacmpyKmypel 8
Cco0eticmeul 6HeUUHEeIKOHOMULECKUM CEIA3AM A3ep6aﬁ09fcaﬁa. Ona ananusupyem meKyuiee CocCmosiHue u nomen-
yuai mpaHcCnopmuo-102UuCmudecKux acnekmoe cmpaHvbl 6 KOHmeKkcme Muposoﬁ 2KOHOMUKU. B cmambe maxoice
nOOpPOOHO UCCredyromes nepcnekmugsl pasgumus A3epoaiioxicana Kaxk Kioue8o2o Y4acmHUKA MeXCOYHAPOOHBIX
MpPAHCNOPMHBIX U MPAHZUMHBbIX NPOEKMOE6, d MmaKdice npocpammsl U cmpamecuu, HanpaejieHHvle Ha yayduienue
UHGPACMPYKMYPbL U ONMUMUZAYUIO MPAHCIOPIMHO-T0SUCIMUYECKUX NPOYECCO8.

Abstract.

This article examines the key role of transport and logistics infrastructure in facilitating Azerbaijan's foreign
economic relations. It analyzes the current state and potential of the country's transport and logistics aspects in
the context of the global economy. The article also examines in detail the prospects for the development of Azer-
baijan as a key participant in international transport and transit projects, as well as programs and strategies

aimed at improving infrastructure and optimizing transport and logistics processes.

Knroueente cnosa: mpchnopMHo—ﬂoeucmuqecmul KOMnaeKc, epy3onepesosku, mpancnopmaibsle nymu, 6Heul-

HeIKOHOMUYecKas OesmenbHocmb A3epbaiiodicana.

Keywords: transport and logistics complex, cargo transportation, transport routes, foreign economic activity

of Azerbaijan.

Beenenue

TpaHcopTHasE JTOTHCTUKA - ATO KIIIOYEBOW dJie-
MEHT COBPEMEHHON MHUPOBOM 3KOHOMMKH, UIPAOIIUI
BaXHYIO pOJb B (DOPMUPOBAHMM U TOAICPKAHUU
BHEITHEOKOHOMUYECKHUX CBSI3€H MeXIy cTpaHamu. B
3Py TI00ATU3AIH U PACTYIIEH MHPOBO TOPTOBIH 3(h-
(hekTUBHOE yTIpaBIICHHE IOTOKAMHU TOBAPOB, HH(pOpMa-
MU U PECYPCOB Yepe3 TPAHCIIOPTHBIE CUCTEMBI CTAHO-
BUTCSl KPUTUYECKH Ba)KHBIM KOMIIOHEHTOM 3KOHOMH-
YeCKOTO pa3BUTHA. AsepOaiikaH, Kak CcTpaHa,
nMeromias 6oratoe HCTOPUIECKOE HACIeIUE B 00IacTH
TOPTOBJIM ¥ TPAHCIIOPTA, UTPAET CYIIECTBEHHYIO POJIb
B BHCIITHCOKOHOMHUYCCKHUX CBA3AX peFI/IOHa nu MI/Ipa.

TpaHcriopTHasi TIOTUCTHUKA OXBaThIBAET LIMPOKUUN
CHCKTp JACATCIBPHOCTH, CBSISaHHI)II\/’I C HHaHI/IpOBaHI/IeM,
opraHu3alueil, ynpaBJleHHEeM U KOHTPOJEM IOTOKOB
TOBapOB U MH(POPMAIIMK BHYTPU CTPAHBI U 3a € mpe-
JlenaMy. DTa HayKa W MpakTUKa HalpaBjeHa Ha ONTH-
MU3ALIMIO IPOLIECCOB MEPEBO3KU, CKIATUPOBAHUS, yTia-
KOBKHU U JUCTPHOYIUU TOBAPOB, YTO MO3BOJISCT yIyd-
AT YPPEKTHBHOCTD TOPTOBBIX OINEPAIU U CHU3IUTH
3aTpaThl.

Azep0Oaiimkan, Omaromapst cBoeMy reorpadguue-
CKOMY TIOJIO)KCHHIO, 00NagaeT OrpOMHBIM MOTEHIHA-
JOM B OONacTH BHEUTHEIKOHOMHUYECKHX CBS3€H.
CrpaHa pacIoJio)KeHa Ha IepecedeHNH BaXKHBIX TPaHC-
MTOPTHBIX MAPIIPYTOB, COSAMHSIONIX BocTok u 3ama,
Cesep u IOr. OnHUM U3 KITIOUEBBIX 2JIEMEHTOB azep-
0aif/KaHCKON TPAHCIIOPTHON cHUCTEMBI siBisieTcst Kac-
MUICcKOe MOpe, JOCTYI K KOTOpOMY 00eCIIeYBaeT BO3-
MOJKHOCTb JIJISl MOPCKOH TOPTOBIIH M TPaH3UTa BHYTPH
peruona. Kpome Toro, crpana o0anaeT pa3BUTON CH-
CTEMOM JIOpOT, JKETE3HBIX JOPOT M MEXTYyHapOTHBIX
a’pOTIOPTOB.

B cBete crpeminienus AzepOaiipkaHa K JUBEPCH-
(UKamKu SKOHOMUKH M YKPETUICHUIO CBOETO TOJIOKe-
HUS HA MUPOBBIX PBIHKAX, Pa3BUTHE TPAHCIIOPTHOM JI0-
THCTUKA  CTaHOBHUTCS  KIIOYECBEIM  IPHOPHUTETOM.
Hapsiny ¢ sHEpreTHkoi, KOMMyHHKaUsIME, 00pa3oBa-
HUEM W 3[paBOOXPAHCHUEM, KOTOPBIC SIBIISIOTCS HH-
(bpacTpyKTYpHBEIMH OOJNACTSIMH 3KOHOMHKU CTPAHEI,
TPAHCIOPT UTPACT BAXKHYIO POJIb B IOCTHKCHUH COLIH-
AIBHBIX, JKOHOMHYECKUX, BHEUIHCTIONUTHYCCKUX U
JPYTUX TOCYTapCTBEHHBIX HMPUOPUTETOB, yIOBIETBO-
psisi OCHOBHBIE TTOTPEOHOCTH OOIIEeCTBA.
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CerofHst TPAaHCHOPTHBIHM CEKTOP 3aHUMAET 3HAYH-
TENIBHOE MECTO B TUHAMHYHO PAa3BHBAIOMIEHCS IKOHO-
Muke Hamed crpaHbl. OH OXBaTbIBaeT IIUPOKUIL
CIEKTp oNepaluii, CBI3aHHBIX C CO3JJaHUEM, IEepEIBU-
JKEHMEM U pacIpeliesieHHeM TOBApOB M YCIYT, U IpHU
STOM BBINOJHSET KJIIOUEBYIO POJb BO BCEX acleKTax
SKOHOMHUUYECKOH AEATENbHOCTH.

OcHOBHas1 YacTh

Hcropust pa3BUTHS TPAaHCIIOPTA U TPAHCIIOPTHBIX
cpencTs B A3epOaikaHe yXOIUT TITyOOKO B MIPOIIIIOE.
Cynoxonctso o Kacrimiickomy mopro, peke Kype, mo-
mEHHBIE JOporu paHHero CpeIHeBEKOBbS, KapaBaH-
capau, TOCTHHBIE IBOPBI, OBIIIM CO3/aHbI, U pa3BHBa-
JIMCh B TEUEHHE TIOCIETHUX JIBYX ThIcsiueneTnii. Cooo-
HIEHUs 0 MOpCKUX nopTax Ha Kacnum u cynoxoncTsa
10 HEHl M3BECTHBI C AMIOXH aHTHUYHOCTH [1].

CoBpeMeHHasi TpaHCIIOpTHas cucrema AsepOaii-
JUKaHa Hadaja cBoe passurue B cepenuHe XIX Beka ¢
AKTHBHOT'O OCBOCHUS U Pa3BUTHS HE(PTEJOOBIUH B ITOI
ctpane. Otpacib HepTenoOsay, mepepaboTku HeYTH
M, COOTBETCTBEHHO, 3alayM II0 JOCTaBKe Hedrempo-
IYKTOB TIPOM3BOJUTEIISIM W TOTPEOHUTENISIM CHITpalIi
KITIOYEBYIO POJb B CTAHOBJICHWH M PAa3BUTHH COBpE-
MEHHOH TPaHCHOPTHOM CUCTeMBI AzepOaiimkana.

Co3naHne BceX COBPEMEHHBIX MOPCKHX IOPTOB
Ha Kacnuu, npuHaexamux AsepOaiipkaHy, cTpou-
TENILCTBO TEPBBIX JKEJIE3HBIX JOPOT, OOJbIIas 4YacTh
MEePBBIX aBTOMOOMJIBHBIX JOPOT M Ja)Ke MEPBBIX CHU-
CTEeM T'OPOJICKOT0 TPAHCIOPTa, TAKUX KaK KOHKa (Jepe-
BSHHBIC KOJIECHUIIBI, TAHYTHIE JIOMIAIbMH), ObUIN HETO-
CPEACTBEHHBIM PE3yJIbTaTOM PAa3BUTHSA HEPTSIHON Ipo-
MBIIIIEHHOCTH B 3ToM obnactu. CremoBarelbHO,
MECTOIIOJIOKEHHE W HANIPABJICHHE STHX TPAHCIIOPTHBIX
00BEKTOB OBIIIM CHIIBHO OIIpEZEIeHbl TOTPEOHOCTIMHI
HeTsIHOM nHIyCTpHH.

Mopckue opThl CTPOMIINCH JUIS BEIBO3a HEPTH U
HeTenpoayKTOB, IepBas >Kelie3Has Jopora ooriero
Ha3HaueHus baky - CabyHunu - CypaxaHsl, TaKkke mep-
BOHAYAJIBHO IpEeAHAa3HAYajIach I TPAHCIIOPTHPOBKH
HedTH, OT LEHTPOB HOOBIYM 1O MOpCKOro mopta. ['y-
JKEBBIE JIOPOTH uMmenu 1eJb obnerue-
HUS TPAHCIIOPTUPOBKH HE(YTEIPOLYKTOB TI0 3eMJIe, KO-
TOpPBIE 10 MOSBICHHS JKEJIE3HBIX JIOPOT TIEPEBO3HIHNCH
Ha ap0ax, kapaBaHHBIM criocobom. Hed s B Azepbaii-
JDKaHe TPOMBIIIIIEHHBIM CIOCO00M Hauall JOObIBaTh
B 1847 r., panbiue, uem B CLLIA [1].

JanpHeifee pa3BuTHe, Kak HE(TIHOW MPOMBILI-
JICHHOCTH, TaK M JPYT'HX BHJIOB IPOM3BOACTBA, ITOCTE-
MEHHO TpeBpaTmiio AszepOailkaH B CTPaTErHYECKH
BaXHOE [IEHTPAIFHOE MECTO JJISI TPAHCHOPTHBIX KOM-
MYHUKaIIi 1 HHPPaCTPYKTyphL. DTO TaKKe MOBJIECKIIO
3a co0Of W3MEHEHWe Ha3HA4YEeHUS W HaIpaBICHUS
TPAHCHOPTHBIX MOTOKOB, (YOPMHUPYS pa3BUTHE TPaHC-
MOPTHOH cucTeMbl A3zepOaiikana.

leorpaduueckoe monoxxenue AsepOaiikana Ha
CTBIKE Ba)KHEWIIMX MEXIyHapOJHBIX TPaHCIIOPTHBIX
KOPUAOPOB, IpocTUparomuxcs ¢ Bocroka Ha 3anmazg u ¢
Cesepa Ha IOr, cienano ero gonroe Bpemst 00bEKTOM
MHTEPECOB MUPOBBIX CHJI M TPAHCHAIIMOHAIBHBIX HI'PO-
KOB. OTO BBITOJHOEC TCOMOIUTHYECKOE IIOJIOKEHUE
nmpenocTaBmiio AzepOaikaHy YHUKaIbHBIE BO3MOXK-
HOCTH, CPABHUMBIE C BBITOJJAMHU OT €T0 OOTaThIX yTiie-
BOJIOPOAHBIX PECYPCOB.

C nagana 1990-x romos, rocyaapctBo AszepOaii-
IDKaH AaKTUBHO MPOBOAUT TIOJIMTHKY IIPEBPAIICHUS
ce0s B MEXKIyHApOIHBIN TPAaHCIOPTHO-JIOTHCTHYECKUI
xa0. OTa cTparerus BKJIOYAET B ce0s1 HECKOIBKO KIIIO-
YeBBIX HAlpaBJICHHUH, NMPHUIaBaeMbIX 0COOOT0 BHHMa-
HUS B ICSITEIHOCTH CTPAHbI:

- pa3BUTHE U YKPEIJIEHUE YKOHOMUYECKHX, TOPro-
BBIX, TPAHCHIOPTHBIX M JOTUCTUYECKUX CBS3EH MEXAy
EBponoii, YUepueimopckum, KaBkasckum, Kacnuiickum
u lleHTpanbHO-A3UMaTCKUMU pErMOHaMH CTalId MPUO-
puTeTHOU 3amadeit s AzepOaikaHa.

- CO37aHHE MYJIbTHMOIAIBHOTO TPAHCIIOPTHOTO
KopuIopa, KoTopelii oobenuaser Kurait u EBponeii-
ckuii Coro3 uepe3 Hanboiiee KpaTkuii 1 3 PEKTUBHBIHA
CYXOIyTHBI MapHIpyT, CTaj0 KIIOUEBOM HMHUIMATHU-
BOH.

- MEeXAYHapOIHbIN TpaHCOPTHBIN kKopuaop "Ce-
Bep-1Or" mponoskaer pa3BuBarhes, obecrednBas 00-
nee 3 heKTHBHBIE TEPEBO3KH I'PY30B 10 BEPTHKAIIH.

- NPUBJICYCHUE TPAH3UTHBIX I'PY30B M ydacTHe B
Bennkom lllenkoBoM IyTH CTainy BaXKHBIMH CTPATErH-
YECKUMH ILEISAMH, CIIOCOOCTBYIOIIMMHU YKPETUICHUIO
peruoHaNBHON ponn A3epOaifkaHa.

- 3HAYUTENBHBIC YIYUIICHNS B JOTUCTUYECKON M
TOProBO¥ HHPPACTPYKTYype caenanu Azepoaiimkan 60-
Jiee TPUBJICKATENbHBIM JUIsi OWM3HECa M TPAH3MTHBIX
IPYy30B, CHOCOOCTBYSl €ro POCTy Kak PEerHOHalbHOTO
LEHTpA.

- pururanusanus Benukoro IllenkoBoro mytu ue-
pe3 Takue mpoekThl, kak LludpoBoii TOpromuiil y3en
AzepOaiimkxana u TASIM, neMoHCTpHPYET cTpemiie-
HHE CTPaHbl K MHHOBAIIMOHHOMY Pa3BUTHIO U yJIy4Ille-
HUIO TPAHCTIOPTHBIX U JIOTHCTHYECKUX IPOIIECCOB.

OTH MEpONpHATHS HE TOJBKO YCWIIMBAIOT YHH-
KaJbHOCTh M 3HAYUMOCTh A3zepOaiikaHa B MUPOBOH
TPAHCIIOPTHON U JIOTHCTHYECKOHW CHCTEME, HO TaKKe
CIIOCOOCTBYIOT €r0 CTaTyCy MEXKAYHapOIHOI0 TpaHC-
HOPTHOTO JHJIEpa.

20 cents6psa 1994 r. 6pu1 mognucan «KoHTpakT
BEKay», KOTOPBIA CTal BaXXKHBIM MOBOPOTHBIM MOMEH-
TOM B MCTOPHH PAa3BUTHSA 3KOHOMHUKHU HaIIeH CTpaHbI.
C 11 u3BecTHBIMM HE(QTSIHBIMH KOMIIAHHUSMH CEMH
crpan mupa — BP, Statoil, Amoko, TPAO, lItoci,
ExxonMobil, Lukoil, Delta, Remko, MacDermot, Hess
— 6pbut0 moamucano CorjanieHue o 10JIEBOM pasJiene
J00buM ¢ MectopoxieHuit Azepu-Uupar-Itonermm,
no6bua HeTH ¢ KOoTOoporo Hadanmack B 1997 ronmy.
AsepbaiijpkaH  TIpencTaBisia [ ocynapcTBeHHAs
Hedrsanas kommnanus SOCAR, ocHoBanHas B 1992 .
[2].

«KoHTpakT Beka» CTal MOJIUTHYECKAM U IKOHO-
MHYecKUM TpopeiBoM Asepbaimkana B XXI Bek. U ¢
MTOJIIMICAHUEM 3TOTO KOHTPAKTa, IOCiie OOpeTeHHs He-
3aBUCHMOCTH, A3zepOai/pkaH 3apaboTai NmpaBo BIEp-
BBIE CAMOCTOATENIBHO UCIONB30BaTh pecypcehl Kacmust.

C MOMeHTa NOAMUCAHNUS 3TOrO COTNalleHHs Havya-
Jlach peajn3alys COBMECTHBIX He(pTEera30BbIX U TPaHC-
TIOPTHBIX TIPOEKTOB, KOTOPBIE CETOHS 00ECIIeYHBaIOT
SHEPreTUYecKyt0 Oe30MacHOCTh M HKOHOMHUYECKYIO
crabunbHOCTh A3epOaiimkana. M HaumHas yxe ¢ 1996
I. CTpaHa AEMOHCTPHpPOBAla JOBOJBHO CTaOMIBHYIO
MIOJIOKUTETbHYIO AUHAMUKY 9KOHOMHYECKOTO POCTA.
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W Onaromapst 3ToMy KOHTpakTy HedTemoObda B
A3zep0aiipkaHe ¢ caMOro HU3KOTO YPOBHS B MCTOPHH
cTpaHbl — 9 MUUIMOHOB TOHH B 1997 r. nocturna 51
MuwiroHa ToHH B 2010 r. Takum obpa3om, Hedremo-
Obya yBenuuuiach B 5,6 pas [3, ¢ 31].

12 HOs16pst 1997 r. B Baky nponuio Top»KecTBeH-
HOe COOBITHE B CBSI3H C JOOBIUEH U TPAHCIIOPTUPOBKOM
azepOaiijpkanckoii Hedrtn wu3 Kacrmumiickoro Mopsi.
Buepssie HedTh, 100BITast n3 Henp Kacmuiickoro Mops
B paMkax «KoHTpakTa Bekay, ObU1a TpaHCIIOPTUPOBAHA
o TpyoonpoBony baky-HoBopoccuiick Ha MexmyHa-
POIHBIE PBIHKH, YTO CHIIPaja MCTOPUYECKYIO POIb B
HEQTIHOM MOTMTHKE He3aBUCHMOM Pecniyomuku Azep-
Oaiimpkan. braromgaps tpydomposoay baky-Hosopoc-
cuiick  Poccuiicko-A3epOaiipkaHCKUe  OTHOILICHUS
cTaiu emie 6osiee MPOYHBIMH.

A B 1999 rony ObUT yCHENIHO 3aBEpIICH HMPOEKT
M0 CTPOUTEIBCTBY HE(PTENPOBOJA, COEIUHSIOIIETO
baky u mopt Cyncy Ha YepHOM Mope, 4TO OTKPBLIO
BO3MOJKHOCTB ISl SKCTIOPTa azepOaikancKkon HeTH
Ha MUPOBBIC PBIHKH. B TOM ke rofy BIepBble ObLT OT-
MpaBJICH TaHKEp, TPYKCHHBIM a3epOaiimKaHcKoi
HepTh0. B 2002 romy ObuT 3amoXeH (QyHZAMEHT
npexycMoTpeHHOro B «KOHTpakTe BeKka» KIIOYEBOTO
HedrenpoBona baxy-TOwnmncu-/IkefixaH, KOTOpPBIi
ObUT paHee paccMaTpUBacM Kak MH( WIA MPOCKT
TOJIBKO Ha Oymare. DTOT aMOWIMO3HBIA MPOEKT ObLI
peann3oBaH 0Jjaroaaps HACTOWYMUBBIM YCHIIHSM 001Ie-
HarmoHansHoro Juaepa ['eitnapa Anuesa. CTpouTeinn-
CTBO TPYOOIPOBO/Ia HE TOJILKO UMEJIO INI00aIbHOE 3HA-
YeHHE, HO M CTaj0 BAXHBIM IIAroM B IIPEBPAICHUH
AszepbaiimkaHa B SHEPTeTHIECKUI KOPUIOP MUPOBOTO
YPOBHSI.

25 mas 2005 roaa ¢ yuactuem IlpesunenTa Asep-
Oaiimxanckoir Pecryonuku Unpxama AnmeBa coctos-
Jach LEpeMOHNUs OTKpbITHS HedrenpoBoaa baky-Tou-
mucu-Jxetixan, B 2006 rogy Havamach TPaHCIOPTH-
pPOBKa a3epOaii/PKaHCKOW HE(TH M3 TYPELUKOTo MopTa
Jxeiixan. B nenom, ams moctaBku azepOaiiKaHCKOM
Hedrn u3 Kacnuiickoro Mopsi Ha MHpPOBBIE PBIHKH
OBLIH TOCTPOCHBI HE(PTEPOBOIBI TPOTSHKEHHOCTHIO 10
1/10 skBaropa 3eminu: baky-HoBopoccuiick (1330 ku-
nomeTpoB), baky-Cyrica — (833 xmromerpa) u OcHOB-
HOU 3KCTIOpTHBIN HedTenpoBo baky-Towmmmcn-/]xeii-
xad (1768 xkunometpos) [4].

K tomy xe B nepnoza 2003-2008 rr. Azepbaiixan
BEChbMa AKTUBHO U MOCIEJOBATENBHO Y4acTBOBald B
nporeccax riodaln3anyy MyTeM pealu3aluyl TpaHc-
MOPTHO-KOMMYHHUKAI[HOHHBIX IIPOEKTOB KaK pPErwo-
HAJIBHOTO, TaK U MEeXAyHapogHoro 3HadeHus. K mpu-
Mepy, B 2006 T. ObUT cJaH B OKCILTyaTalnio0 dKCIIOPT-
HBIE HedTerpyOompoBoxg baky — Towmmen —
JIxefixaH, OTKpBIBAIOUIMI OOJBIINE BO3MOXKHOCTH C
LeTIbI0 PEelIeHus Tpo0IeMbl SHEpreTHYeCcKoi 6e3omac-
HocTtH. B 2007 r. Hauancs SKCHOPT ra3a ¢ MECTOPOXKAE-
Hus «laxpeHus» no razonposoay baky-Tonmmcu-Op-
3ypyM. DTOT TpyOOIIPOBO, HAPSAY CO CTPATETHUECKOM
3HAYMMOCTBIO CaMOTO INPOEKTa, OTKPbUI HOBBIE BO3-
MOXHOCTH JUISI HAXOK/IEHHS BCE HOBBIX aJIbT€PHATHB-
HBIX MapIIpyTOB OyIOyIIMX CTPATETHYECKUX SKCHOPT-
HBIX Ta30MpPOBOIOB B Pa3IMYHBIC TOCYJapCcTBA MHUpA.
TazonpoBon baky-TOunucu-Dp3ypyM cTal BaKHOM
4acThio peanmsyeMoil ¢ 1994 r. mMHOroBapuaHTHOMN

He(TerazoBol IKCMOPTHOW U TPYOOTIPOBOIHOM IMOJTH-
TuKkd. ['a3onpoBon eme Gonbplie M3MEHWI B MOJIB3Y
AzepOailifykaHa TeONOJUTHYECKYI0O M T'€03KOHOMHUYE-
ckyto cutyanuto Ha FOxuHom KaBkase u B Kacnniicko-
YepHomopckoM Oacceiine [5, c. 189-190]. Boxee Toro,
B 2007 r. OBIIO MOANHMCAHO MEXKIIPABUTEIbCTBEHHOE
COIJIAIIEHHE O CTPOUTENILCTBE HOBOM >KeNe3HOil mo-
poru baky-Tounmcu-Kapc Mexny npaBuUTeIbCTBaMU
Aszep0aitmxkana, Typrun u ['py3un (CTpOUTEITECTBO KO-
TOporo 3aBepmmiocs B 2017 r.) u T. 1.

O000mass BBIIEU3I0KEHHOE, MOYKHO CKa3aTh,
410, cO IHA noanucanns «KoHTpakTa Beka» Hadanach
OCYIIECTBJICHNE COBMECTHBIX HE()TETa30BBIX M TPAHC-
MOPTHBIX MPOEKTOB, KOTOPHIE CErOAHA CIyXaT TapaH-
THEW JHEepreTHYecKoil 0e30MacHOCTH M SKOHOMHYE-
CKOH cTrabmiibHOCTH A3epOaiipkaHa.

TpaHcnopTHBIE KOPUIOPEL, UAyIIME ¢ BocToka Ha
3anan u ¢ CeBepa Ha IOT, mpOXOJST UMEHHO 4Yepes
AzepbaiimkaH, 4TO MpeBpaliaeT CTpaHy B BBITOJHBIN
JIOTHCTHYECKHUH IIEHTP CTPATErHIeCKOro 3HaYeHHs, CO-
SIMHSIOMMNH OOJBIIYI0 YaCTh TOPTOBBIX IyTEH MEXIY
3anamom, Boctokom 1 FOrom.

Tak, B 2017 . 3aBepIIMIIOCH CTPOUTENBCTBO JKE-
ne3HonopoxHoi muHnn baky-Tonnmmucu-Kapce, magamo
KOTOpOro Obuto moiyiokeHo B ¢espane 2007 r. OT1OT
MIPOEKT KaK BOCCTAHOBJIEHHE HCTOpHUUeckoro Bemu-
koro [lenkoBoro myTH, OyIeT TOIBKO CIOCOOCTBOBATH
eme OosplieMy 3HaueHHIO0 A3sepOaiipkaHa Kak TpaH-
3UTHON CTPaHBI B IEPEBO3KE TPY30B MEXK]y CTpaHaMHU
EBponsl 1 A3zuu. OZHOBpPEMEHHO MPOJODKAeTCs pea-
nu3anud TpaHcnoptHoro kopunopa TPACEKA u npo-
ekxta kopuaopa "Cesep-tOr", KOTOpbIi CTaHET CBA3YIO-
MM 3B€HOM JUTSI COEAMHEHNS JKeNe3HbIX Jopor Vpana,
Aszep0aitmxana u Poccrn.

MexnyHapoaHblil TpaHcnopTHbI kopumop Ce-
Bep-1O0r, 3anymenusiit B 2000 r. npu yyactun Uunuu,
Poccu u Mpana, nMeeT 607b110€ TOTUTHIECKOE U 3KO-
HOMUYECKO€ 3HAYEeHHUE, TO3BOJISIS 3HAYUTEIBHO YBEIIU-
YHUTh TPY30BBIE U TACCAKUPCKUE TEPEBO3KU. A3epOaii-
JOKaH TPUCOSAMHUIICS K 3TOMY corjamenuto B 2005
rogy. B memom nannoe cornamenue yrtBepauid 13
cTpaH (Asepbaiimkan, berapycs, bonrapus, ApMmenus,
Wunus, Upan, Kazaxcran, Keipreizcran, Oman, Poc-
cust, Tamxukucran, Typuus, Ykpauna) [6].

I[Io MHEHMIO CHEIMANINCTOB, OCHOBHAS IIEJb
TpaHcnopTHOro kopuuaopa «Cesep-tOr» 3akmrouaercs,
B NEPBYIO OUY€pe]b, B COKPALEHUHU CPOKA JOCTaBKU
rpy30B, IEPEBO3UMBIX C fora, HaunHas ¢ Muauu, B Poc-
curo, Cesepnyro u 3amagayio EBpomy, a Takke B
CTpaHbI 3aIMBa, CHIKCHNH IICH 32 IEPEeBO3KY W MOBHI-
meHnn  (QYHKIIMOHATBLHOCTH Kopuaopa. Kopumop
MIpeIyCMaTPUBAET MEPEBO3KY IO HECKOIBKHM OCHOB-
HbIM HanpasyeHusM: Wunusa-Poccus-KaBkas-cTpansl
3anuBa; LlentpanbHas Asus-ctpansl 3anusa; Kacomii-
ckoe Mope-Hcnamckas PecryGnuka VpaH-cTpans! 3a-
JIMBA U p.

[TpaBurenscTBo A3zepOaiimkaHa B COOTBETCTBUHU
co «CtpaTterndeckoil 1OpoKHOU KapTOH MO Pa3BUTHIO
JIOTHUCTHKU M TOProBiIK B A3epOaiixanckoil Pecry0-
JIMKE» CHITPAJIO B IOCICAYIOIINI NEpuo] aKTUBHYIO
pOJIb B TIPOLIECCE CO3JaHUS TPAHCIIOPTHOTO KOPUAOpa
«Cesep-IOry», cMoTnI0 HOOUTHCS TPEBPAIICHHS CTPAHBI
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B BYKHBII TPAHCIIOPTHO-JIOTUCTUYECKHUH y3€Jl Ha repe-
CCUCHNHU 000X TPAHCKOHTHHEHTAJIBHBIX KOPHIOPOB B
LEeHTpe eBpa3uiickoil reorpadun. OObEM 0KUIAEMBIX
B Oimkaiiliee BpeMsi Ipy30IEpPEBO30K IO MPOXOJsi-
eMy 4epes TeppuToputo AzepoOaiiipkaHa yuacTky Ko-
punopa mpeaycMaTpuBaeTCsi MPUMEPHO CIEIYIo-
IIMM: Ha TIEPBOM 3Tare — 3 MUIJIMOHA TOHH, Ha BTOPOM
JTane — 5-8 MIUIMOHOB TOHH; U Ha TPETheM JTare — 15
MHIJUTHOHOB TOHH. [IJIs1 TOCTHKEHNS TaHHBIX TIOKa3aTe-
JIeH IpeAIPUHUMAIOTCS Cephbe3HbIe maru [6].

[IpucoenuuuBIINCE K TPOEKTY MexayHapoaHOrO
TpaHcnopTHOTO Kopmaopa «Cesep-FOr», Asepbaii-
JUKaH, B IIEPBYIO OYepelb, X0UeT, 3P (PEKTHBHO UCTIONb-
3ysli ONaronpusATHYIO TeorpaguyecKyio XapakTepH-
CTUKY CBOEH CYXOIIyTHOM rpaHul, kak ¢ Poccueit, Tak
u ¢ paHoM, pa3BUBaTh TPEXCTOPOHHEE PErHOHATIBHOE
COTPYAHUYECTBO M, BOCIHOJIb30BABIINCH CIIOXKUBIIU-
MHUCSI YCJIOBHSIMH, TIOJIy4aTh HOBBIE MOJUTHKO-3KOHO-
Muyeckue auBuaeHAbl. Kpome Toro, AsepOaiimkan
IUTAaHUPYET B JAJIbHEHIIIEM, 3a/I€HICTBOBAB TEPPUTOPHIO
¥ KOMMYHHUKanuy cocequeit [ py3un B JaHHOM HaIpas-
JICHUH, YCKOPUTH HHTETPALIIO TPAHCIIOPTHBIX KOPUIO-
poB «Ceep-IOr» u «Bocrok-3amany.

TPACEKA (ab0peBuatypa oTr aHri. Transport
Corridor Europe-Caucasus-Asia) - nporpaMma Mexy-
HapOJHOI0 COTPYAHHYECTBA MEXy EBponeiickum co-
1030M U CTpaHamH-MapTHEpamMu, co3nanHas B 1993 1.
[0 OpPTraHU3aIlMM TPAHCHOPTHOro Kopumopa «EBpoma
— KaBka3 — Asus». OHa HampaBlieHHa Ha pa3BUTHE
HSKOHOMHMYECKHUX OTHOIICHUH, TOPrOBIU U TPAHCIIOPT-
HOTO COOOIIEeHNS (T. €. JKEeIE3HOLOPOKHOT0, MOPCKOTO,
BO3JLyLITHOTO W aBTOMOOMJIEHOTO TPAHCIIOPTHOTO KOPH-
nopa) B peruoHax YepHOMOpckoro Oacceitaa, KOxHOTrO
Kagkaza u LlentpanbHoit A3u, ¢ LEIbIO peanu3aliy B
MIOJTHOW Mepe CBOMX TI'€OINOJMTHYECKUX U SKOHOMHUYe-
ckux Bo3moxkHocTtell. TPACEKA umeer crpareruue-
CKM Ba)KHOE 3HAuU€HHE U I BO3pOXKIeHUs Bemmkoro
[lenxoBoro myTH [7].

CeronHs MEXIyHapOIHBINH TPAHCIIOPTHBIN KOPH-
nop TPACEKA BkirodaeT B ce0si TPaHCIOPTHYIO CH-
cremy 13 ctpaH-yuacTHHIl: A3epOaiimxkan, ApMeHus,
Bonrapus, I'pysus, Hpan, Kasaxcran, Ksipreiscraw,
MomngoBa, Pymbinus, Tamxuxuctan, Typuus, Ykpa-
HWHa, Y30eKucTaH.

B wactHOCTH, Moxoapl AsepOaifpkaHa OT mepe-
BO3KHU Ipy30B B paMkax EBpoasmarckoro TpaHcmopr-
Horo kopuzaopa (TRACECA) B 2021 r. yBenn4minch
1o cpaBHeHuIo ¢ nokazarenem 2020 roxa Ha 5,2%, co-
ctaBuB 539,8 mutH. MaHaTOB. A J0X0/16I A3epOaiimkana
OT IEePEBO3KH MaccaxupoB 1o EBpoasmarckomy TpaHc-
nopTHOMY Kopuaopy 3a 2021 rog cocrasunu 33,9 mutH.
MaHat (criag vHa 48,4%) [7].

C TOYKM 3peHHus peann3aluy MoTeHIuana Asep-
Gaiijpkana B cdepe TpaH3UTa BaXKHA JUTS HAILIEH CTPaHbI
uHumaruBa Kuras «OauH nosc, oAuH myTh». A3ep-
GaiikaH - 0JTHa M3 TIEPBBIX CTPaH, MOJIEPKABIINX ATy
cTpaTeruto. MeMopaHAyM O B3aMMOINOHHUMAHUU IO
COBMECTHOMY NMPOJBIXKEHUI0 DKOHOMUYECKOTO 1osica
lenxoBoro myTn ObLT MOAINIKCAH B X0J€ O(HUIMAIb-
Horo Bm3uTa IIpesmnenta AP B Kuraii B 2015 romy.
Ilens AzepOaiimkxaHa COCTOUT B TOM, YTOOBI MHTETPH-
poBath TpaHCKAaCNUWUCKUN TpPaH3UTHBIM KOPUIOpP B
npoekT «OnuH MosC, OANH MyTh» U TOOUTHCS BBITOJ B

O0IIMX PKOHOMHYECKNX MHTEPECcax BCEX CTPaH-ydacT-
HHUIL.

Bonee Toro, «KoHTpakT Beka» mo3Boams Asep-
OaifjpkaHy He TOJBKO BO3POAUTH HE(TEra3oBylO Mpo-
MBIIIJICHHOCTh, O0ECHEYUTh CBOIO JHEPreTHUECKYIO
0€3011aCHOCTh, HO U CTaTh BA)KHBIM UTPOKOM B CO3/1a-
HUH apXUTEKTYpHI SHeprodeszonacHocty EBpomnsr. Tak,
HedrenpoBonsl baky-Towmucu-xeiixan u baky-
Cymca, razonpoBoy baky-Towmcn-Op3ypym, a azep-
OalKaHCKUE SKCIIOPTHBIE Ta30MpOBOas — TpaHcaHa-
tonmiickuii razonpoBoq (TANAP) u Tpancagpuartude-
ckuii razomnpoBox (TAP) cocraBnsror FOxHBIN Ta30-
BeIi Kopunop B EC. Otkpritiie TANAPa cocrostmocs B
2018 r., a razonpoBog TAP 3apaboTain ¢ nosHoi otaa-
yell B mocnenHuil news 2020 r. — B EBpomy ra3 mocty-
naet u3 Kacniuiickoro mops [8].

ITo manueiM ["'ockoMcTata AP B mociaemHue roasl
B CpPEIHEM €KErOIHO TPAHCIOPTHBIMHU CpPEACTBAaMU B
AszepOaiimxane nepeBo3utcs 177,8 MIIH. TOHH TPY30B,
13 KOTOPBIX 47,2% TpuXoanuTCs Ha JOJTIO0 aBTOMOOWITb-
HOTro TpaHcnopTta, 15,3% - jxene3Hoil njoporu, 6,6% -
Mopckoro Tpaacnoprta, 30,9% - TpybonpoBonos. 69%
BCEX I'PY30IIEPEBO30K OCYIIECTBIACTCA YaCTHBIM CEK-
TopoM [9].

N cormacno otuery BcemmpHOTOo 3KOHOMHKUE-
ckoro ¢opyma (BO®D) o cocrosiuuu nopor, Azepbaii-
okaH B 2019 . mokasan camble BHICOKHE PE3YJbTaThl,
3aHaB nepoe Mecto B CHI'. On 3anuMaet 10-e mecTo
Ha a3MaTCKOM KOHTHHEHTe U 24-e MmecTo cpeau 141
ctpans! [10].

Bonee Toro, ¢ nenpio ykpeniaeHus no3uuui Asep-
OaifjpkaHa B KayecTBE JIOTHCTHYECKOTO W TPAHCHOPT-
HOTO TIeHTpa, 22 Mas 2020 roxa IIpesunenrom AP Obin
noJnurcan yka3 «O co3/aHUM M OPTaHNU3aALUHN JIeSITENb-
HOCTH AJISTCKOM CBOOOIHOM 3KOHOMHYECKOW 30HBI»,
obmrast tomanps Kotoporo cocraBisier 850 ra. C3O3
AJIST — 3TO IOTEHIMAIBHBIN Oy IylIHii (hyiarman pa3Bu-
TS S5KOHOMUKHN A3epbaiimkana. Crieruanu3anys 3Toi
30HBI — Pa3BUTHUE JIETKON U TSDKEJIOU NPOMBIIUIEHHO-
CTH, a TaK)Ke PACIIUPEHHE JOTUCTHUKH, T. €. YCHUIICHHE
TPY30IePEeBO30K M0 keNe3Hol gopore baky-Tounucu-
Kapc. CBoGogHast 30Ha, pacnosioKeHHas Ha Tepeceye-
HUU TPaHCHOPTHBIX KopuzaopoB Bocrok-3aman u Ce-
Bep-IOr, Oyzer QpyHKIMOHMpPOBATH KaK CaMbli OOJb-
0¥ JIoTUCTHYeCKUi eHTp B Kacmmiickom Oacceiine
[11].

B ommkaitmem oynymem CO3 Anst cuenaer ba-
KMHCKUH MEXAYyHapOJIHBI MOPCKON TOProBBINA MOPT
eme OoJjiee PKOHOMHUYECKH 3HAUYMMBIM U1 EBpoOTIEL,
Kwuras, Typuuu, Upana, Poccuu, ctpan LlentpanbHoit
Asuu u binmxaero Bocroka.

B HacTosmiee Bpems BemyTcs pabOTHI U IO CO3/a-
HUIO JJOPOKHOW HHPPACTPYKTYPHI HA OCBOOOKISHHBIX
tepputopusix. Kopunop «/lopora k nobezne», ocHoBaH-
HBIH 16 HOs10ps 2020 T., MpocTUpaeTcsi OT KOpuaopa
INamxurabyn-MunxuBaH-3anre3yp 10 ropoaa lymra.
IIpoTsHKEHHOCTh MPOEKTUPYEMOH JTOPOTU COCTaBIIAET
101 kM. Enie ogun crpaternyeckd Ba)KHBIA MPOEKT -
CTPOUTENBCTBO aBTOMOOMILHOM Joporu 3aHrenan-I o-
pamu3. OOmIass MPOTSHIKEHHOCTh JOPOTH COCTABIISET
124 xM, oHa cocTouT 13 4-6 TosI0C IBYKEHUS [1].

Takke Ha4aIoCh CTPOUTEIHCTBO aBTOMOOMITBHOMN
noporu Tampyr-JIxeOpann-IllykypOerinu, KoTopas


https://ru.wikipedia.org/wiki/%D0%90%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
https://ru.wikipedia.org/wiki/%D0%95%D0%B2%D1%80%D0%BE%D0%BF%D0%B5%D0%B9%D1%81%D0%BA%D0%B8%D0%B9_%D1%81%D0%BE%D1%8E%D0%B7
https://ru.wikipedia.org/wiki/%D0%95%D0%B2%D1%80%D0%BE%D0%BF%D0%B5%D0%B9%D1%81%D0%BA%D0%B8%D0%B9_%D1%81%D0%BE%D1%8E%D0%B7
https://ru.wikipedia.org/wiki/%D0%A2%D1%80%D0%B0%D0%BD%D1%81%D0%BF%D0%BE%D1%80%D1%82%D0%BD%D1%8B%D0%B9_%D0%BA%D0%BE%D1%80%D0%B8%D0%B4%D0%BE%D1%80
https://ru.wikipedia.org/wiki/%D0%95%D0%B2%D1%80%D0%BE%D0%BF%D0%B0
https://ru.wikipedia.org/wiki/%D0%9A%D0%B0%D0%B2%D0%BA%D0%B0%D0%B7
https://ru.wikipedia.org/wiki/%D0%90%D0%B7%D0%B8%D1%8F
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Havanach B nocenke ['aapyT XomkaBeHACKOTro pailoHa
Y COCUHIIIACH C aBTOMOOMILHOW JTOPOrol KOpHuaopa
lamxurabyn-MunmkuBan-3anresyp B cene Lykyp-
Oetinm yepes [IxeOpannbckuii paiioH. [IpoTsokeHHOCTD
IPOEKTUPYEeMOH foporu cocTtasiseT 43 km [1].

OmHMM W3 TPOEKTOB JOPOXKHOW HHppacTpyk-
TypBl, pEAIU30BAHHBIX HA OCBOOOXIEHHBIX TEPPUTO-
pusIx, siBisgeTcs aBTogopora bapna-ArnaM, npoTskeH-
HOCTh KOTOpPOTO cocTaBisier 44,5 KM, U aBTOMAaru-
ctpamun  Xynadpepun-I'yoamnei-Jlaana u  XaHibIr-
I'y6ammer. O6mass TpOTSHKEHHOCTh MPOEKTHPYEMBIX
nmopor — 83 kM. Kpome Toro, BoccTaHOBIIEHA aBTOMO-
ommpHast mopora Taprap-Yaitnmn-CyroBymaH-Tanbim
HNPOTSDKEHHOCTBIO 29 KM.

Benytcst paboTHI ¥ IO BOCCTaHOBJICHUIO JKEJIE3HO-
JIOPOXKHOI CeTH Ha OCBOOOXIEHHBIX TEPPUTOPHSIX.
Kenesznele AOporu - oJHO U3 BaKHBIX HAIpPaBICHUN
Pa3BHUTOI TPaHCTIOPTHOM cUCTEMBI Hatel cTpaHsl. JKe-
ne3Hass gopora [opamu3-ArGani NOPOTSIKEHHOCTHIO
100 kM OyzmeT UrpaTh BaKHYIO POJIb B OCTYIE K OCBO-
OOXKIEHHBIM 3€MJISIM M, YTO Hanbojee BaKHO, ITO3BO-
T B OyIyIIeM YCTaHOBHUTH IPSIMOE JKEIIE3HOIOPOXK-
HOE COOOIIeHNEe MEXIy OCHOBHOW YacThio A3zepOaii-
JoxkaHa u HaxwuueBanckoit AP uepe3 3anresypckuii
kopuzop [12].

Bonee Toro. Ha 0CBOOOXKICHHBIX OT apMSHCKOI
OKKYTIaIINH a3epOailPKaHCKUX TePPUTOPUAX IIIAHUPY-
eTcs BBECTH B 3KCILTyaTaluio emie 3 aponopra. Pusy-
JIMHCKUH MEXIYHAapOAHBIH a3ponopT ObUI C/IaH B AKC-
tyataruio B 2021 1., 3aHrenaHCKUN MeXTyHapOIHbIH
asponoptT - B 2022 r. U kak 3asBuUi npe3ujeHT Asep-
OaifpkaHa, MEXITyHAPOIHBIH a’sponopt B JlaumHe Oy-
JieT oTKphIT B 2025 rogy [12].

BriBoabI

TakuM o00pa3oMm, pacIIMpeHHe SKOHOMHYECKHX
CBsI3el MEXy CTpaHaMHU MHUpa U yCKOPEHUE UHTErpa-
IIHOHHBIX IPOLIECCOB MOATBEPIMIIN, UTO TPAHCTIOPTHAS
cucrema sBIIseTcs (pyHIaMEHTaIbHON COCTABIISIONIEH
HallMOHAJIbHOW 3KOHOMHUKU Ka)XJI0M CTpaHbl, BKIIIOUYAs
Azepbaitmkan. [ToaToMmy mist obecriedeHus! yCTOWYH-
BOTO Pa3BUTH HAIlIeH TPAHCTIIOPTHON CHCTEMBI TPpeOy-
IOTCSl MacIITaOHBIE KaNHUTaJIOBIOXKEHUS, CTPOUTEINb-
CTBO M MOJIEPHU3AIMsI KPYIHBIX TPAHCIIOPTHBIX y3JIOB,
NPUMEHEHHE TIEPENOBBIX TEXHOIOTMH U METOJI0B

YIIPaBJICHUSI IOTHCTHIECKUMH TPOLIECCAMH, PacLInpe-
HHUE HHPPACTPYKTYPHI ¥ YKPETIICHHE MEX TyHAPOIHBIX
MIApTHEPCTB.
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ADMINISTRATIVE CHANGE CAPACITY IN POLAND UNDER COMPOUND SHOCK, 2021-2023: A
CONCEPTUAL FRAMEWORK FOR CHANGE THAT SURVIVES DISCONTINUITY

Abstract

Between 2021 and 2023 Polish organizations managed change under a sequence of overlapping external
shocks: pandemic recovery, an accelerated wave of public- and private-sector digitalisation, macroeconomic vol-
atility including high inflation and energy-price pressure, regulatory turbulence, and the largest refugee-driven
labourmarket reshaping in contemporary European history following February 2022. The dominant change-man-
agement templates—Lewin's unfreeze-change-refreeze cycle and Kotter's eight steps—presuppose a stable envi-
ronment, sufficiency of formal authority, and workforce continuity across the change effort. Poland in this period
satisfied none of these reliably. This conceptual article asks a diagnostic question: when the ordered sequence
cannot be held whole, which organizational property carries the work that ordering used to perform? | argue the
answer is the organization's administrative infrastructure, and | develop an Administrative Change Capacity
Framework comprising four interlocking capacities—overlapping-state continuity management, cross-channel
coordination, continuity-oriented documentation, and legitimacy-focused communication. Their common logic is
decoupling: each moves change capacity off a brittle, person- and sequence-dependent process onto durable struc-
tures and records. Digitalisation is treated not as a separate topic but as a cross-cutting intensifier of every weak-
ness. The paper is expressly conceptual. It advances five falsifiable propositions and specifies studies capable of

testing them in the Polish setting.

Keywords: administrative capacity, change management, Poland, digitalisation, organizational resilience,

compound shock, knowledge management
Introduction

Change-management theory was built in mature,
comparatively placid market economies, and it quietly
assumes the conditions of its birthplace: an environ-
ment that stays still long enough for a planned sequence
to complete, formal authority sufficient to coordinate
action, and a workforce that remains in place from the
first step of a change to the last. In their home settings,
these assumptions rarely come under strain. Between
2021 and 2023, Polish organizations operated under
conditions that strained all three at once.

Poland is not a fragile state, nor is it a transitional
economy in the sense that Ukraine or the early-1990s
Central European economies were. It is a consolidated
post-socialist economy with functioning institutions.
Precisely for that reason it is a revealing case: the dis-
ruption of 2021-2023 came not from institutional im-
maturity but from compound external shock arriving
faster than well-functioning organizations could re-
plan around. Pandemic recovery had not concluded be-
fore the February 2022 invasion of Ukraine produced
an unprecedented inflow of displaced people and a
rapid entry of refugees into the Polish labour market
(Gromadzki & Lewandowski, 2023; Dudek, Panuciak,
& Strzelecki, 2023), placing sudden adaptive demands
on

Polish firms and public administration. Simultane-
ously, accelerated digitalisation reshaped administra-
tive processes, and macroeconomic volatility raised the
stakes of organizational adjustment (Polski Instytut
Ekonomiczny, 2022, 2023).

This article develops theory rather than testing it,
and it flags that limit openly. Section 2 sets out the en-
vironmental stressors of the Polish 2021-2023 period
and the matching failure points of sequenced models.
Section 3 states approach, scope, and evidentiary limits.

Section 4 builds the framework. Section 5 states five
testable propositions. Section 6 discusses fit with exist-
ing evidence. Section 7 translates the framework into
practical tools. Section 8 sets a research agenda, and
Section 9 concludes.

Background: Sequenced Models and the Polish
Shock Environment

The concealed assumptions of sequenced models

Kotter's (1996) eight-step model remains the most
widely cited change template. Its design is cumulative
and path-dependent: urgency enables a guiding coali-
tion; the coalition frames a vision; the vision is commu-
nicated; communication enables empowerment and
early wins; wins are consolidated and embedded. The
model's persuasive power comes from this chaining—
and so does its fragility. Each step depends on the out-
puts of prior steps surviving intact. Lewin's (1951) ear-
lier formulation carries the same requirement in com-
pressed form: refreezing assumes a stable state into
which the organization can settle. Both models buy co-
herence by presupposing surroundings that stay put.

A corrective tradition has long noted that formal
models bred in stable settings underrate improvisation
and situated judgement (Mintzberg, 2009; Drucker,
2007; Cameron & Green, 2015). These correctives es-
tablish that context matters but do not specify which
features of a particular context disable which mecha-
nisms. That mechanism-level specificity is what a
Polish account of 2021-2023 requires.

The institutional and environmental frame

The institutional-economics literature supplies
part of the theoretical detail. North (1990) showed that
formal and informal rules change at different speeds,
with informal constraints outlasting formal ones. Peng
(2003) described institutional transitions in which rela-
tionship-based and rule-based logics coexist, so that
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firms operate under a hybrid order. Poland's institutions
are far more consolidated than the economies Peng de-
scribed, yet the coexistence of formal hierarchy with
durable informal coordination networks remains an ob-
servable feature of Polish organizational life (Kozuch
& Sienkiewicz-Matyjurek, 2016).

Four stressors of the 2021-2023 period

Four stressors organise the argument that follows.

First, moving regulatory and operational end-
points. Emergency legislation—most visibly the spe-
cial-act framework enabling rapid legal employment
and residence for arriving Ukrainian nationals in 2022,
together with its rapid amendments effective 15 April
2022 and 1 January 2023—repeatedly redrew the oper-
ational target of change programmes while they were
still running (Gérski, 2023; Ustawa z dnia 12 marca
2022 r., Dz.U. 2022 poz. 583, as amended).

FIGURE 1

Second, coordination beyond formal authority.
Important coordination in Polish organizations may oc-
cur through informal, reciprocal relationships alongside
formal authority (Robinson & Tomczak-Stepien,
2000).

Third, workforce discontinuity. Polish labour mar-
kets in this period combined tight labour supply, emi-
gration/return dynamics, and the sudden integration of
a large displaced workforce—producing rapid change
in who actually staffs a given process (PARP, 2023;
OECD, 2023).

Fourth, a trust and legitimacy dimension. How
employees and stakeholders receive top-down change
in Polish organizations is bound up with perceived pro-
cedural fairness, which Polish evidence links to organ-
izational commitment and legitimacy-related attitudes
(Wnuk, 2019).

The compound shock environment, Poland 2021-2023

2022
e® o
L — 15 Apr 2022 Amendmer

2023

i
12 Mar 2022 Special act 1Jan 2023 Amendment

24 Feb 2022 Invasion of Ukraine

Emergency legislation and its rapid amendments redraw the
operational target mid-programme

Informal, reciprocal networks carry coordination alongside

2021
Moving regulatory and
operational endpoints
Coordination beyond | formal hierarchy

formal authority

Workforce
discontinuity

Tight labour supply, emigration and return, sudden integration
of a displaced workforce

2 Reception of top-down change bound up with perceived
Trust and legitimacy procedural fairness
sensitivity
Digitalisation cross-cutting condition intensifying all four stressors, not a fifth stressor

Note. Stressors and dated instruments as set out in Section 2.3; sources as cited there.

Capacity as stock, sequence as flow

The organizing distinction of this paper can be
stated in system-dynamics terms: capacity is a stock,
sequence is a flow. When an environment repeatedly
interrupts flows, what carries an organization from one
shock to the next is its stocks. Evidence from transition
economies that organizational capacity for change pre-
dicts performance, with the link strengthening under
uncertainty (Judge, Naoumova, & Douglas, 2009), is
consistent with this asymmetry, though it is not drawn
from Poland and is offered here only as a theoretical

parallel. A Polish parallel drawn from dynamic-capa-
bilities research, in which managerial capabilities for
decisions under uncertainty were associated with re-
taining employees, production, and revenue among
Polish SMEs during the COVID-19 lockdown
(Dyduch, Chudzinski, Cyfert, & Zastempowski, 2021;
see also Cyfert, Dyduch, Chudzinski, & Zastempowski,
2021), points in the same direction, though it does not
replicate Judge et al. (2009) and is not drawn from the
2021-2023 shock period. Whether the same relation-
ship holds in Poland 2021-2023 is an open empirical
question.
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rFicure 2 Two ways of holding change capacity

CAPACITY AS FLOW

Held as a sequence
Each step consumes the output of the step before it

Urgency
Guiding coalition
Vision

Communication

e i T

external shock - the chain resets

Interruption resets the chain: the outputs of
prior steps must be rebuilt before the
sequence can resume.

CAPACITY AS STOCK

Held as a structure
Standing arrangements that persist between shocks

Overlapping-state
continuity management
holds operational capacity outside current system state

Cross-channel
coordination

holds delivery capacity outside formal authority

/”\/\

the same shock - the structure holds

Continuity-oriented
documentation

holds process knowledge outside the person holding it

Legitimacy-focused
communication

holds credibility outside the procedural apparatus

Administrative infrastructure

Interruption is costly but not resetting:
capacity survives in records, roles, and
arrangements.

Note. The sequence shown follows the chaining described in Section 2.1.

The administrative tier as an overlooked site

Across the change-leadership literature the unit of
analysis is the firm or the senior leader; the administra-
tive function appears, if at all, as a downstream delivery
channel. This is an analytical gap, not a claim about
professional prestige. The properties that matter under
compound shock—running overlapping operating
states, brokering between formal and informal chan-
nels, and converting tacit knowledge into retrievable
form —are, on inspection, administrative properties.
The framework below treats the administrative tier as
the structural site where change capacity under shock
actually resides.

Approach, Scope, and Evidentiary Limits

This is a work of conceptual development. Its con-
tribution is a theoretical mapping between a set of en-
vironmental stressors documented for Poland in 2021-
2023 and a matching set of organizational mechanisms,
stated as propositions open to empirical testing. It pre-
sents no primary data, and nothing in it should be read
as an empirical finding.

The framework was reached analytically: Section
2 isolates four stressors of the Polish shock environ-
ment, and Section 4 asks, one stressor at a time, what
standing organizational arrangement would keep
change capacity intact in the face of it. The four ele-

ments are the answers to that repeated question. Ele-
ments that would matter equally in stable and unstable
settings were deliberately excluded, on the principle
that an arrangement addressing a generic administrative
need cannot explain outcomes peculiar to a shock envi-
ronment.

The evidentiary limit is stated flatly. Every mech-
anism claimed below should be read as provisional and
untested. The empirical Polish sources cited establish
the environmental stressors and provide nearby base-
lines; they do not confirm the framework's mecha-
nisms. Section 8 specifies the studies that could con-
firm or refute the framework in the Polish setting.

The Administrative Change Capacity Framework

Why these four elements

The four elements are not a list of administrative
virtues. Each earns its place only because it neutralises
one specific mechanism by which sequenced models
fail under compound shock. Their common logic is de-
coupling: each lifts one part of change capacity off a
failing assumption and re-anchors it in a structure that
persists whether or not that assumption holds. Where
Kotter encodes capacity into a time-ordered chain, this
framework encodes it into standing arrangements.
Chains are interruptible by nature; arrangements can be
engineered to absorb interruption.
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Table 1.

Environmental stressor, failing assumption, framework element, and decoupling mechanism

Environmental stressor

Failing assumption

Framework element

Decoupling mechanism

Moving
regulatory/operational
endpoints

a settled endpoint

Informal networks along- Formal authority suf- Cross-channel

side formal hierarchy fices to coordinate

Workforce discontinuity

Those who start a Continuity-oriented

change finish it
Trust/legitimacy sensitivity

official channels
builds credibility

. Legitimacy-focused
Announcing through ommunication

Change can anchor in Overlapping-state .
continuity management Runs old and new states in paral-

lel, so a moving target is recon-
figuration, not failure

Places a role fluent in both chan-

coordination nels at the coordination interface

Turns individually held

: knowledge into retrievable rec-
documentation ords

Builds legitimacy through re-
sponsiveness and trusted mes-
sengers

Note. Digitalisation is treated in Section 4.6 as a cross-cutting condition intensifying all four stressors, not as a

fifth element.
FIGURE 3

The Administrative Change Capacity Framework

COMMON LOGIC: DECOUPLING

Each element lifts one part of change capacity off a failing assumption and re-anchors it in a structure that persists.

ELEMENT 1

Overlapping-state
continuity management

Keeping existing systems operationally whole while
their replacements are still being built.

Processes documented so a stranger could
rebuild them

Continuity dependencies named explicitly

Staged transition, each stage independently
reversible

Answers: moving regulatory and operational endpoints

ELEMENT 2

Cross-channel
coordination

Arole fluent in both the formal and the informal
channel placed at the coordination interface.

e Translation between channels without
distorting substance

e Informal coordination converted into recorded
outcomes

e Sharply distinguished from informal influence

Answers: coordination beyond formal authority

ELEMENT 3
Continuity-oriented
documentation

Documentation recast as an instrument of change
continuity rather than a compliance chore.

e Prioritised by continuity risk, not prestige

e Written so a successor can rebuild the work

e Living artefact: named owner, set revision
cadence

Answers: workforce discontinuity

ELEMENT 4
Legitimacy-focused
communication

Legitimacy built through responsiveness and
trusted messengers rather than procedural volume.

Locally credible messengers, not the senior
signatory

Consult only where the outcome is genuinely
open

One visible change in response to input, early

Answers: trust and legitimacy sensitivity

Digitalisation is not a fifth element. It is a cross-cutting condition that intensifies every one of the four.

Note. Definitions and practical parts as set out in Sections 4.2 to 4.5.

Overlapping-state continuity management

This element means keeping existing systems op-
erationally whole while their replacements are still be-
ing built —the disciplined stewardship of parallel pro-
cesses rather than the pursuit of a clean cut-over. In sta-
ble settings such overlap is a passing nuisance. Under
compound shock it hardens into a durable condition, of-
ten because regulatory recognition of a new state trails
its technical readiness: a digital record may function
long before it carries legal weight. The organization

therefore cannot retire the old system the moment the
new one is capable, and must sustain both.

The element has three practical parts: (1) pro-
cesses documented in enough detail that someone who
had no hand in their design could rebuild them; (2) con-
tinuity dependencies named explicitly—the hidden
joints where altering one process silently breaks an-
other; and (3) staged transition planning in which each
stage can be reversed independently, so that a mid-
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course redrawing of the target triggers a controlled roll-
back rather than collapse. The governing aim is recov-
erability at every point, not speed.

Cross-channel coordination

Two coordination channels run at once. The for-
mal channel is documented authority, written instruc-
tion, and hierarchy. The informal channel is the per-
sonal, reciprocal ties that still govern how work is actu-
ally sequenced and prioritised. A coalition built on
formal authority alone will find that instructions are
acknowledged and then quietly left undone, with no
clear moment of refusal to trace the failure to.

The decisive capacity is translation between chan-
nels—casting a regulatory duty as an operational neces-
sity for one counterpart and as a reciprocal favour for
another, without distorting substance. This must be
sharply distinguished from informal influence: the de-
fining task at the interface is to convert informal coor-
dination into formally recorded outcomes, so that what
a relationship secured is preserved in the record and
does not vanish when the relationship does. The dis-
tinction bears directly on the framework's ethics.

Continuity-oriented documentation and
knowledge management

Institutional knowledge under shock is unusually
tacit: held in individuals, passed on through proximity,
left unwritten. This turns disastrous under workforce
discontinuity, because capacity held by a person leaves
with that person. The element recasts documentation as
an instrument of change continuity rather than a com-
pliance chore. Three features distinguish it: it is priori-
tised by continuity risk (processes whose loss would
halt operations are documented first, regardless of pres-
tige); it is written so a successor can rebuild the work
(forcing the recording of rationale and exception han-
dling, not bare steps); and it is kept as a living artefact
with a named owner and set revision cadence, on the
reasoning that stale documentation is more dangerous
than none, because it keeps being trusted after it has
stopped being accurate.

Legitimacy-focused communication

Change efforts fail more often on legitimacy than
on technical grounds. Where the historical role of for-
mal procedure has been read as ratifying decisions al-

FIGURE 4

Digitalisation as a cross-cutting intensifier

ready taken, elaborate procedure may be received as ev-
idence that the outcome is fixed rather than as a signal
of fairness. An organization that meets scepticism by
piling on further consultation stages may deepen the
scepticism it means to relieve.

I note here an important boundary condition. Evi-
dence from Ukrainian firms suggests that high proce-
dural justice can, counter to Western theory, strengthen
the negative link between resistance and organizational
commitment (Stewart, May, Scott, & Ingram, 2021).
Polish validation studies, by contrast, report the con-
ventional association in which procedural justice re-
lates positively to organizational commitment and le-
gitimacy-related attitudes (Wnuk, 2019); this estab-
lishes a Polish baseline but does not itself test the
Ukrainian reversal. Whether that reversal holds in Po-
land is untested and should not be assumed—Poland's
institutional history differs markedly from Ukraine's. |
therefore state the Polish version as a conditional hy-
pothesis rather than an established mechanism, pending
genuine Polish evidence directed at the reversal itself.

Three practices follow, stated conditionally: (1)
carry the case for change through people who already
hold local credibility rather than the most senior avail-
able signatory; (2) consult only where the outcome is
genuinely open, and state its scope plainly; (3) make at
least one visible change in response to input early, be-
cause responsiveness is proved by instance, never by
assurance alone.

Digitalisation as a cross-cutting condition

Digitalisation is not a fifth element; it is an ampli-
fier of the other four, and the leading contemporary
source of the conditions the framework addresses. It
drives overlapping states (digital advances without re-
tiring analogue because regulatory recognition lags
technical adequacy); it disrupts coordination (formalis-
ing process pushes activity out of the informal channel
that had been working invisibly); it makes previously
tacit knowledge consequential (a process must be
spelled out before it can be encoded, exposing how
much was never written); and it strains legitimacy (dig-
ital transformation is often read as a prelude to job
cuts). Poland's 2021-2023 acceleration of public- and
private-sector digitalisation makes this an especially
live condition (Statistics Poland, 2023; OECD, 2023).

Overlapping states

Digitalisation Coordination
Accelerated public- and /
private-sector
digitalisation, Poland
2021-2023

: Tacit knowledge
An amplifier

of all four
stressors, not a fifth
element

Legitimacy

Digital advances without retiring analogue, because
regulatory recognition lags technical adequacy

Formalising a process pushes activity out of the informal
channel that had been working invisibly

A process must be spelled out before it can be encoded,
exposing how much was never written down

Digital transformation is often read as a prelude to job
cuts

Each arrow marks a mechanism by which digitalisation makes an existing stressor harder to absorb.

Note. Mechanisms as set out in Section 4.6.
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Propositions

Proposition 1. In Polish organizations, the extent
to which a change programme keeps legacy and succes-
sor states running in parallel with independently re-
versible stages is positively associated with programme
survival after a mid-course change in the regulatory or
operational target.

Proposition 2. Where informal networks persist
alongside formal hierarchy, implementation progress is
predicted more strongly by the presence of a coordinat-
ing role fluent in both channels than by the formal au-
thority vested in the guiding coalition.

Proposition 3. Under workforce discontinuity, the
share of continuity-critical process knowledge exter-
nalised into maintained, successor-oriented records

moderates the link between turnover and programme
FIGURE 5

continuity, weakening the negative turnover-continuity
relationship as externalisation rises.

Proposition 4. In Polish organizations, demon-
strated responsiveness to stakeholder input is positively
associated with perceived legitimacy of change; the as-
sociation between procedural elaboration and legiti-
macy is conditional on responsiveness and may be non-
positive in its absence. (Stated as an open hypothesis;
the direction must be established with Polish data rather
than imported from Ukrainian findings.)

Proposition 5. Digitalisation in Poland raises the
salience of Propositions 1-4 rather than acting as an in-
dependent driver of outcomes; specifically, the dura-
tion for which analogue and digital states run in parallel
is set more by regulatory lag than by technical readi-
ness.

From framework element to testable proposition to study design

Overlapping-state
continuity management
target.

Cross-channel
coordination

Continuity-oriented

documentation programme continuity.

- @
Legitimacy-focused @
communication
Digitalisation @
(cross-cutting)

@ Parallel legacy and successor states with
independently reversible stages are associated with
programme survival after a mid-course change of

Externalised, maintained process knowledge weakens
the negative relationship between turnover and

Demonstrated responsiveness is associated with
perceived legitimacy; procedural elaboration is
conditional on it. Direction open.

Study 3

Longitudinal test using documented
regulatory changes as exogenous
shocks

A coordinating role fluent in both channels predicts
implementation progress more strongly than the
formal authority of the guiding coalition.

Study 4
Comparison across organizations
differing in prior documentation
practice

Study 5

Direct Polish test of the
procedural-justice and
responsiveness relationship

Digitalisation raises the salience of P1-P4 rather
than driving outcomes; parallel-running duration is
set by regulatory lag, not technical readiness.

Studies 1 and 2 - multi-case comparison across at least twelve Polish organizations, including failed episodes, and
survey-instrument development testing whether the four elements are empirically distinct.

Note. Propositions as stated in Section 5; study designs as listed in Section 8.

Discussion

The framework recasts the central question. The
telling contrast is not between skilled and unskilled ex-
ecution of a sequence, but between change capacity
held as a sequence and change capacity held as a struc-
ture. Where capacity is lodged in a schedule, a coali-
tion, or a set of milestones, the kind of interruption that
compound shock reliably produces resets it. Where ca-
pacity is lodged in maintained records, standing coor-
dination arrangements, and roles with defined author-
ity, interruption is costly but not resetting. That gap is

the gap between a programme that recovers and one
that fails.

This shows what the four elements share: each
holds part of change capacity outside the individuals
and events that shock predictably removes. Documen-
tation holds process knowledge outside the person who
has it; continuity management holds operational capac-
ity outside the current system state; coordination ar-
rangements hold delivery capacity outside formal au-
thority; legitimacy practice holds credibility outside the
procedural apparatus. The aim is always to move ca-
pacity from a fragile carrier onto a durable one.
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FIGURE 6

The decoupling logic: moving capacity onto durable carriers

FRAGILE CARRIER -

Process knowledge
Continuity-oriented
documentation

The individual who holds it

Operational capacity
sta

ate continuity

The current system state

management

Delivery capacity Formal authority alone

Cross-channel coordination

Credibility
Legitimacy-focused
communication

The procedural apparatus

REMOVED BY SHOCK

DURABLE CARRIER - SURVIVES SHOCK

Maintained, successor-oriented
records
Parallel states with reversible
stages

— Standing coordination arrangements
Demonstrated responsiveness,
trusted messengers

Each element holds part of change capacity outside the individuals and events that shock predictably removes.

Note. Restates the shared logic set out in Section 6.

The framework's fit with existing evidence is, at
present, theoretical rather than demonstrated. The
Polish empirical sources cited establish the environ-
mental stressors and provide adjacent baselines, and the
evidence closest to the mechanisms themselves (Judge
et al., 2009; Stewart et al., 2021; Dyduch et al., 2021)
comes from other transition economies or from a dif-
ferent shock. The clearest task for Polish research is to
establish whether these mechanisms behave in Poland
as the framework predicts.

Practical Implications

Stated as design specifications, not principles;
none has been evaluated empirically.

7.1 Screening for cross-channel fluency in hir-
ing. A varied sector record shows exposure, not trans-
fer. Assess with (a) a structured behavioural probe (a
failed carry-over assumption; an instruction acknowl-
edged but not executed; a change interrupted by an ex-
ternal event, and what survived); (b) a ~90-minute
worksample requiring a staged, reversible transition
plan for an unfamiliar process containing embedded
continuity dependencies; and (c) a reference protocol
asking one question—after this person left, what took
longest to reconstruct?

7.2 Designing meaningful administrative au-
thority. A change-authority charter listing decisions
the administrative lead may take, halt, or only advise
on; a continuity sign-off gate with a defined override; a
standing steering-committee seat with the right to mi-
nute dissent; a delegated continuity contingency budget
releasable up to a stated limit; and a direct reporting line
to the sponsor for the programme'’s duration.

7.3 A minimum continuity dossier. For each
continuity-critical process: a process map executable
by a competent stranger; a dependency register; an ex-
ception log; a decision-rationale note; and a named
owner with a stated review cadence. Scoped by conti-
nuity risk, not prominence.

7.4 Communication protocol under legitimacy
sensitivity. Route communication through locally cred-
ible messengers; state at the outset which elements are
open and which settled; make at least one visible
change in response to input within the first cycle; and
publish reasons for rejecting substantive input.

Research Agenda

Multi-case comparison across at least twelve
Polish organizations that underwent structural change
during 2021-2023, including failed episodes, testing
whether the four elements are observable and track out-
comes. Independent case selection is essential.

Survey-instrument development operationalising
the four elements, tested for whether they are empiri-
cally distinct or collapse into one factor.

Longitudinal test of Proposition 1, using docu-
mented regulatory changes (e.g., successive amend-
ments to refugee-employment legislation) as plausibly
exogenous shocks.

Test of Proposition 3 exploiting 2022-2023 work-
force disruption, comparing programme continuity
across organizations differing in prior documentation
practice while holding turnover roughly constant.

Direct test of Proposition 4 in Poland, establishing
whether the procedural-justice/responsiveness relation-
ship follows the Western pattern, the Ukrainian rever-
sal, or a distinct Polish pattern. This must not be as-
sumed from non-Polish evidence.

Conclusion

Sequenced change models assume environmental
stability, the sufficiency of formal authority, and work-
force continuity. Poland between 2021 and 2023 fur-
nished none of these reliably, and the resulting difficul-
ties are too easily blamed on poor implementation ra-
ther than on the models' own unstated requirements.
This article has argued that where a sequence cannot be
sustained, change capacity must be held structurally ra-
ther than as a process, and that the administrative tier is
where this can be done. The framework names four
such structures and states, as propositions, empirical
content precise enough to be proved wrong. Whether
the administrative tier in fact retains change capacity
under compound shock in Poland remains to be shown
empirically.
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Appendix A. Proposed Operationalisation and
Measurement

Section 8 identifies survey-instrument develop-
ment as a precondition for testing the framework. This
appendix takes a first step towards it by stating each el-
ement in measurable form. Nothing below has been
validated. The indicators are candidates, offered so that
the propositions can be operationalised precisely
enough to fail, and so that a reader who rejects a meas-
ure can say which one and why.

Three constraints governed the selection. First,
where an established Polish instrument already exists
— as it does for procedural justice and organizational
commitment (Wnuk, 2019) — it is preferred to a new
measure. Second, indicators are drawn from records an
organization already keeps, because measures requiring
retrospective self-report are the least reliable under ex-
actly the conditions the framework concerns. Third,
every indicator is stated so that a low value is observa-
ble, not merely absent: an element cannot be credited
on the strength of an assertion that it was present.
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Candidate indicators for the four elements and the cross-cutting

Table 2.
condition

Source of evidence

Overlapping-state
continuity
management

Cross-channel
dination

coor-

Continuity-oriented
documentation

Candidate indicator

Parallel-state ratio

Reversibility cover-
age

Dependency register
completeness

Dual-channel role

standing

Formalisation rate

IAcknowledge—exe-
cute gap

Externalisation rate

Currency

Definition and unit

Months in which legacy and suc-
cessor states run concurrently, di-
vided by total programme dura-
tion

Share of transition stages with a
documented
rollback executable without re-
\versing later

Share of continuity-critical pro-
cesses whose downstream de-
pendencies are named in writing
(%)

Count of the five authority provi-
sions in

Section 7.2 held by the coordinat-
ing role (0—

o)

Share of implementation decisions
secured through informal channels
that are subsequently minuted (%)

Share of instructions acknowl-
edged but not executed within 30
days (%); median lag in days

Share of continuity-critical pro-
cesses holding a complete mini-
mum continuity dossier as speci-
fied in Section 7.3 (%)

Share of dossiers reviewed within
their own stated cadence (%); me-
dian age against cadence

Programme records, system
decommissioning dates

Transition plan, change-con-
trol records stages (%)

Dossier audit

Change-authority  charter,

terms
reference

Minutes checked against in-
terview accounts

Task and workflow records

Dossier audit

Revision log, named owner
records
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Candidate indicator Definition and unit Source of evidence

Hours a competent stranger requires
Successor to resume the process from the rec- [Structured  work-sample
reconstruction time  |ord alone test

(work-sample)

Share of change messages carried
by a locally credible messenger ra-
ther than the most senior signatory
(%)

Legitimacy-focused

g Communication log
communication

Messenger locality

Share of consultations stating at the
outset which elements are open and
which settled

(%)

Scope declaration Consultation records

Count of visible changes made in
response to input per cycle; days to
the first such change

Decision log, published re-
ljection reasons

Responsiveness  in-
tances

Months of parallel running attribut-
able to regulatory recognition rather
than technical readiness, as a share
of total overlap (%)

Note. Proposed indicators only. None has been piloted, and the discriminant validity of the four constructs is itself
an open question (Section 8, item 2).

Technical sign-off dates
against regulatory instru-
ments

Digitalisation

(crosscutting) Regulatory-lag share

Indicators give a level; they do not give a state. For diagnostic use the four elements are better scored on a common
ladder, reported as a profile rather than a single figure, since the framework claims the elements are distinct and
an averaged score would conceal exactly the variation the propositions predict.

FIGURE 7 Administrative change capacity: a five-level maturity ladder

° Shock-tested
e Maintained

Defined
Person-dependent
Absent
No owner, no artefacts, no The capacity exists only Arrangements are written Named owner, stated The arrangement has
standing arrangement of in individuals. It leaves down but not maintained, revision cadence, carried a documented mid-
any kind. when they leave. owned, or exercised. artefacts current and in course change of target or

active use. turnover event, and the
record shows how.

Levels are scored separately for each of the four elements; a programme has a profile, not a single score. Level 4 requires documented evidence of survival, not self-report.
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Cross-channel
coordination

Continuity-oriented
documentation

Legitimacy-focused
communication

Level 1 - Person-dependent

Parallel running is tolerated
as a nuisance; no stage is de-
liberately reversible

Coordination depends on who
happens to know whom; noth-
ing is recorded

Knowledge is passed on by
proximity; documentation is
a compliance artefact

Announcement through offi-
cial

channels is treated as suffi-
cient

Level markers for each element on the maturit

Level 3 - Maintained

Staged plan with named de-
pendencies and rollbacks that
are kept current

authority in both channels and

secures

Dossiers prioritised by conti-
nuity risk, owned, and re-
\vised on cadence

Messages carried by locally
credible

messengers; scope stated; in-
put

answered

ladder

minutes what informal workftionship because

Table 3.

Level 4 - Shock-tested

/A mid-course change of tar-
get triggered a controlled
rollback rather than col-
lapse, and the record shows
it

A named role holds charterDelivery continued through

ithe departure of a key rela-
its out-
comes were on the record

/A successor resumed a con-
tinuitycritical process from
the record alone, without
recourse to the predecessor

/A visible change was made
in

response to input, and re-
jected

input received published
reasons

Note. Proposed rubric. Level 4 requires documented evidence that the arrangement carried a real interruption; it
cannot be awarded on self-assessment.

Table 4.
Test specification for the five propositions
Predictor Outcome What would refute it
Parallel-state ratio; P_rogramme sur- Longitudinal, using  successive |[No association once pro-
e \vival after a docu- : .
P1 reversibility cover- amendments as plausibly exogenous [gramme size and sponsor
mented change of
age target shocks (Study 3) support are held constant
Formal authority of the
Implementation  [Multi-case comparison with coalition
Dual-channel role |progress at formal authority measured predicts progress at least
P2 . oA .
standing fixed intervals separately (Studies 1-2) as
strongly
Comparison across organizations dif- |[No interaction: externali-
.. Programme L . . .
P3 Externalisation rate continuity f_erlng in prior documentation prac- [sation does not attenuate
X turnover tice, turnover held roughly constant {the turnover— continuity
through turnover . .
(Study 4) relationship
Responsiveness Perceived  legiti-Direct Polish test, powered to distin-Leg't'maCy tra(_:ks proce-
A ) ) ’ . dural elaboration inde-
instances; macy;  organiza-guish the Western pattern from the .
P4 . : . pendently of responsive-
procedural tional commitment|Ukrainian reversal (Study ness. of  [esponsiveness
elaboration (Wnuk, 2019) 5) : pon
shows no association
Overlap duration tracks
Duration of paral- [Regulatory-event study alongside te_ck_ml(_:al . readiness, or
Regulatory-lag A . . - digitalisation predicts
P5 lel running; sali- [technical sign-off dates (Studies .
share outcomes directly once
ence of P1-P4 1-3)
the four elements are con-
trolled

Note. The refutation column states the observation that would count against the proposition. Where the direction
is open, as in Proposition 4, the test establishes direction rather than confirming it.
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Two cautions attach to the whole appendix. The  sults: an organization can hold Level 3 on all four ele-
indicators are records-based, which biases them to-  ments and still fail a change programme for reasons the
wards organizations that keep records — a hazard ina  framework does not address. Nothing here converts a
framework whose third element is documentation, and  conceptual account into an evaluated one.
one that any sampling design must address directly.

And the maturity ladder describes arrangements, not re-
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