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Abstract: The article examines the main issues for the preparation of students for the subject Biology

Olympiad. The role of competition in the self-affirmation and self-expression of pupils. Formation of a

healthy rivalry and motivation increases interest in learning.
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AHHOTaIII/Iﬂ: B craTpe PpacCMaTpUBatOTCA OCHOBHBIE BOIIPOCHI ITO ITOAIOTOBKE IMKOAPHHNKOB K IIPEAMET-

HOM OAMMITHAAE 110 6HoAOTUH. POAD OAMIMIIHAA B CAMOYTBEPXKAECHHUHU 1 CAMOBBIPXKEHHUHU MKOABHUKOB. Pop-

MHPOBaHHE 3AOPOBOTO COMIEPHUIECTBA 1 MOTHBAITNH ITOBBIIIAIOIIEE MHTEPEC K yqe6e.




Section 1. Biology

KaroueBrpie caoBa: OAMMIINIAAQ, Tpe60BaHI/I5[ K OAMMITMAAHBIM BOIIPpOCaM, ITIOATOTOBKA K OAMMITHAaAAQM.

CoBpeMeHHOe ITpernopaBaHue eCTeCTBeHHBIX Hayk,
B TOM 4YHCAe OMOAOTHYECKHX, Ha AIOOOM ypoBHe —
OT MIKOABHOTO AO TPOQHUABHOTO By3a — IIPU3BAHO AATh
He TOABKO OOIIMPHYIO CHCTEMY 3HAHUI, MEKIIpeAMeT-
Hble ¥ BHYTPUIIPEAMETHBIE CBSI31 OMOAOTHIECKUX U APY-
I'HX eCTeCTBEHHOHAYYHBIX AMCIIUIIAMH, OTIpeAeACHHbIe
IpaKTHYeCcKKe HaBbIKH, [IleAOCTHOE eCTeCTBEHHOHAyYHOe
MHPOBO33peHHe, HO U TAABHOE — YMeHHe OCYIeCTBASITh
TBOPYECKHUIT IIOAXOA IIPH PelIeHHH A06Oro BOIpoca.
CoBpeMeHHBIH CIIEIMAANCT B 0OAACTU eCTeCTBEHHBIX
HayK — 3TO He TOAbBKO 1 He CTOABKO CHCTeMa HOBEMIINX
3HaHMM, HO U ITPEXAE BCEro — TBOPYECKHH YeAOBeK,
KOTOpBIi He HIeT FOTOBOTO M OAHO3HAYHOI'O OTBETa,
a CAMOCTOSITEABHO pellaeT AI00yI0 IIpobAeMy ¢ IIOMO-
IO MBIIIACHHUS M OIIPEACACHHOTO HabOpa KAIOYEBBIX
KOMITETEHITHI.

OueBHAHO, YTO NpHOOpeTeHHe 3HAHUI HE AOAX-
HO OIPaHUYMBATHCS TPAAMLIMOHHBIMU ypoKamH. Bre-
ypouHas pabora — Ta popMa AeSITEABHOCTH, KOTOpast
HalpaBA€HA Ha MOBbIIIEHHE UHTepeca IPEeAMETY, YTAY-
OAeHMe M pacuIMpeHVe 3HAHWM, IPUMEHeHHe 3HAHUII,
YMEHU U HABBIKOB B Pa3AMYHBIX IIPOOAEMHBIX CUTYa-
musx. M3 Takux opM yueO6HO-BOCIIUTATEABHOR pabo-
THI C €CTeCTBEHHOHAY4YHOM HAIIpaBAEHHOCTBIO B IIKOAE
IIHPOKO IPAKTUKYIOTCS IIPeAMETHbBIe HeAeAH, KOHKYPCBI,
BUKTOPHUHBI, OOIeNIKOAbHbIE i TOPOACKHE MepPOIIPHS-
THS C 9KOAOTUYECKUM U ITPHUPOAOOXPAHHBIM COAEPIKa-
HUeM (IPUPOAOOXPAHHbIE AKIMH «3APABCTBYI, ITHYbS
cTpasa!>», «Mapm napkos>, MeponpusaTHs «OceHHMI
6an», «IIpaspAHUK ypoKas», «/A€Hb 3A0POBbsI» HT. A.).
B nocaeaHee BpeMs IMPOKO MPAKTUKYIOTCS pa3AUYHbIe
$OpMBI HayYHO-HCCACAOBaTEABCKOM PaboThI (Mccaep0Ba-
TeAbCKasi pabOoTa MKOABHUKOB B pAMKaX HAYYHOTO 001Ie-
CTBa YYAIUXCsl, KPY>KKOBasi paboTa, mpoBeaeHne AHeit
HAyKH).

Y>ke MHOTO AeCATHAETHI IIPOBOASTCS ITpeAMeTHbIe
OAMMIIHAADI, B KOTOPBIX Ha IePBbIX 3TAllaX yYaCTBYIOT
BCe >KeAaollHe, TAe IIPHU3ephl ONMPEACASIOTCS U3 Hau-
60Aee IIOATOTOBACHHBIX YIaCTHUKOB. VX o6ydaromtyto
Y BOCTIUTBIBAIONIYIO POAb TPYAHO ITePeOIIeHHUTD: YYacTHe
B OAMMITHAAE U IIOATOTOBKA K HEI AQIOT AOTIOAHUTEABHBII
CTHUMYA K CAMOCTOSITEABHO! paboTe yJaluxcs, y4ar pa-
00TaTh C HAyYHOM 1 HAYYHO-IIOIyASIPHOM AUTEPaTy PO,
Pa3BHBAIOT HAOAIOAATEABHOCTD, AOTUYECKOE MBIIIACHHE
U TBOPYECKOE BOOOPaXKeHHe, ITIOBBILIAIOT HHTEPEC K eCTe-
CTBEHHBIM HayKaM U CIOCOOCTBYIOT IPOPOpHEHTALUH
Ha 6noHoMmueckne npodeccun (To ectb mpodeccun
cdepbl YeAOBeK — MPHPOAR).

AocTouHcTB y 9TOM PopMbI yuebHOM paboThI, be3-
YCAOBHO, MHOTO, HA30BeM XOTsI ObI HEKOTOpPbIE 3 HIX.

1. DopmupoBaHue  3A0pPOBOTO
U aAeKBATHOH y4eOHOM MOTHBAINY, TIOBbIIIEHIE HHTe-

COII€epHHUYECTBA

peca K y4eOHOI AMCLIUIIAHHE.

2. PasBuTHe TBOPYECKUX CIIOCOOHOCTEMN, KPHTHY-
HOCTH M CAMOCTOSITEABHOCTH MBIIIACHUS, YTO, KOHEYHO,
AOCTHUTAeTCsI AUIIb IIPU METOAUYECKHU IIPABUABHOM IIOA-
6ope 3apaHMIL

3. ®opMupoBaHIe BOAEBBIX KaueCTB, COOPAHHOCTH,
OTBETCTBEHHOCTH.

4. ITpuo6OpeTeHre HABBIKOB CAMOCTOSITEAbHOH pabo-
THI ¥ CAMOKOHTPOAS 3HaHUi1 (CaMOPa3BUTHE M cCaMOMe-
HeAXKMEHT ).

S. Heo6x0AMMOCTD YCTaHOBAEHHSI MEKIIPEAMETHbIX
M BHYTPHIIPEAMETHBIX CBsi3eil y4eOHOIO MaTepHaa;
TBOPYECKUIT IIOAXOA K IOBTOPEHHUIO paHee H3y4eHHOTO,
[IpHIMEHEHUe ero Ha IPaKTUKe; GOPMHUPOBaHUE KAIOYe-
BBIX U [[PEAMETHBIX KOMITETEHIIUIL.

6. DopMupoBaHUe aAeKBATHOM CAMOOLIEHKU U YPOB-
HsI IPUTS3aHUI, yMeHHs paboTaTh Hap COOOM M AOCTH-
raTh IOCTAaBAEHHBIX I[EAEH.

7. YrAyOAeHHOe U3ydeHHUe IpeAMeTa KaK 3aA0T OTBeT-
CTBEHHOTO U 3PEAOTO IIOAXOAA K BBIOOPY OyAyILelt AesiTeAb-
HOCTH, pOPMHPOBAHHUE AOTIPO(PECCHOHAABHBIX HABBIKOB.

8. BO3MOXKHOCTD HHAUBUAYAABHOR PabOTBI C HaHbO-
Aee TBOPYECKHMU, OAAPEHHBIMU YIeHUKAMH, [IP OSIBASIIO-
IIMMU TAYyOOKHIT HHTepecC K IpeAMeTy, GOpMUpPOBaHIe
HHAVBHAYAABHOM TPAaeKTOPHHU OOy deHs IIKOABHHIKOB.

Ha ceropHSImmHUIT AGHb OAMMIIMAABI IIKOABHHKOB
10 GHOAOTHHU ITPOBOAUTCSI B HECKOABKO JTAIIOB: MIKOAD-
HbIM, PAaflOHHBII, 00AACTHOM U PeCITyOAMKAHCKHIL.

ITIkoAbHBIE OUOLOZUHECKUE OAUMNUADLL TIPOBOASTCS
€XEeTOAHO B HECKOABKO TYPOB: T€OPETUYECKHI U TIPAK-
THUYECKU.

Y4yacTHUK AOAXKEH:

1. 3HaTb Aa6OpaTOpHBIE IPUHAAAKHOCTH M PACCKa-
3aTb 06 UX UCIIOAb3OBAHHH.

2. YMeTb cXxeMaTH4eCKU U300paXKaTh IBETKOBOE pac-
TeHIe, Ha3bIBaTh €r0 COCTABHbIE YACTH, IMETb IIPEACTaB-
A€HHe O Pa3AUYHBIX BUAOM3MEHEHNUSX JacTell PacTeHuUsI
(KOpHEAOADL H AD.).

3. YMeTb cxeMaTHYeCKH H300paskaTh IO3BOHOYHOE
JKMBOTHOE, HA3BIBATh IO COCTABHBIE YACTH, UMETD ITPEeA-
CTaBACHHE O BUAOM3MEHEHUAX 9TUX YacTell.

4. 3narp 6OTaHMYECKHe HA3BAHHS PACTEHUI U HX
yacTei, KOTOpbIe YeAOBEK HCIIOAB3YeT B MUIIy (KpyTib,
TIAOABL ML AD. ).
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S.VIMeTp HaBBIK PabOTHI II0 OIPEAECAEHHIO SKUBBIX
06BEKTOB C TOMOLIIBIO OIPEAEAUTEABHBIX TAOAUL] (cpaB-
HeHue pI/ICYHKOB) U OIIPEAEAUTEABHbIX KApTOYeK (BbI60p
Te3bl).

6. YMeTb pacripeAeAsiTh 00beKTbI Ha IPYIIIIBI IT0 KPYII-
HBIM TaKCOHOMUYECKMM eAMHHUIaM (OTAeA, KAACC).

7. YMeTb U3rOTaBAMBATh BpeMeHHbIe ITpenaparsl (xo-
XKHIIA AyKa, KyABTYPBI IPOCTENIIHNX 1 ,A,p.) Y QaHAAU3UPO-
BaTh UX IOCTOSIHHbIE TIpeIapaThl (TKaHH, opraHm).

8. 3HaThb IpHeMbl ONPEASACHHUS BO3pPACTa >KUBBIX
06BEKTOB.

9. YMeTp AOKa3pIBaTh HaAMYME OpPTaHUYECKUX Be-
L[eCTB (mnpor;, 6eAKOB 1 YI'AEBOAOB) B PaCTUTEAbHBIX
06beKTax.

10. YMeTb 110 BHeIIHeMy OOAUKY OIIPEACASTD CPeAy
OOUTaHUSI PaCTEHHS HAU SKUBOTHOTO.

11. YMeTb BbIOAHATDH CXeMaTHYECKHIl PUCYHOK, OT-
PAKAOLIUIT 0COOEHHOCTH HHOAOTNYECKOrO 0OBEKTA.

12. YMeTb onpeaeAsiTh CpeAbl XKU3HeAeSTeAbHOCTH
Y IOBPEXAEHM S, CACAAHHbIE XMBOTHBIMH.

IIpu moAroToBKe MKOABHMKA K OAMMIIHAAE CACAYET
YIUTBIBATh:

1. Heo6x0AMMO IpOpaboTaTh CO MIKOABHUKOM KypC
6roAoruy CHadaAa Ha 6a30BOM YPOBHe, a 3aTeM ITeperTn
K €r0 yrAyOAeHHOMY U3y4Y€eHHUIO.

2. CAOXKHOCTb OAMMITHAA COCTOUT B II0ADOpe Heob-
XOAMMOTO BOIIPOCOB, 3aAaHMI1 U TECTOBOTO MaTepHaAa.
YpoBeHb 3aAQHHIT AOAKEH OTAHYATBHCS, HO TaK, YTOODI
4aCTh UX MOTAM PeIIUTb BCe YYEHMKH, 3 OAHO-ABA —
AMIIb CaMble CHABHbBIE. AAS TOrO, YTOOBI GUOAOTHYECKAS
OAMMIIHAAQ He CTAaAd IIPOCTO KOHKYPCOM IPeAMETHBIX
3HAHMIL, 2 Ha AIOOOM 9Talle CBOEro IPOBEAEHUS ObIAa
TBOPYECKUM MEPOIPHSATHEM, HEOOXOAUM COOTBETCTBY-
FOIIHI [TOAOOP BOIIPOCOB M 3AAQHHIT, OTBETHI Ha KOTOPbIe
HOTPeOOBAAH OB He TOABKO KAKHX-TO 0A30BBIX CBEACHHI,
HO M €CTeCTBEHHOHAY4YHOI'O MbIIIACHHUS U TBOPYECKOM
¢$aHTA3MH.

3. YdeT BO3pacTHBIX U ICHXOAOTHYECKUX OCOOEHHO-
CTel, 0COOeHHOCTE N MBICAUTEABHBIX ITPOL}€CCOB YYAIIUX-
Cs1 IIPY ITOATOTOBKE K IIPOBEAEHHIO OAMMITHAABL

4. CKOpOCTb MBICAUTEABHBIX IIPOLIECCOB Y AeTel
He opArHaKOBa. OAHH MOT'YT CKOHIIEHTPUPOBATHCS U ObI-
CTPO COOOpakaTh B 9KCTPEMAABHBIX YCAOBUSIX AIMUTA
BpPeMeHH, APyrHie OpUeHTHPOBaHbI Ha ITPOL[eCC AAUTEAD-
HOT'O 0OAYMBIBAHMS M CTPECCOBAS CUTYAL{HsI, BbI3BAHHASI
OrpaHHYeHHeM BpeMeHH MOXXeT BBeCTH MX B CTYTIOP.

S.Ham Ba)XHO y4YMTBIBaTh TakKe M OCOOEHHOCTH
MICUXMYECKOTO U PU3NIECKOTO Pa3BUTHUS MMOAPOCTKOB.
Yyamuecs aTUX AT epPeXXUBAIOT TaK Ha3bIBAEMbIH KpH-
3HC IIOAPOCTKOBOTO BO3PACTA, OCHOBHBIMH IIPOOAEMa-

MU KOTOPOTO SIBASIETCS IOTPEOHOCTD B CAMOBBIPAXKEHUH
¥ [pU3HAHUU. IIOAPOCTOK YUyBCTBUTEAEH K BHEIIHEH
OLIeHKE, IPUYeM [IOACO3HATEABHO IIOAPOCTKH XOTST YC-
ABIIIATH O cebe TOABKO AecTHbIe 0T3bIBbL. CaMoorieHKa
B 9TOT IIEPHOA HEAAEKBATHA, U IIOAPOCTOK OPHEHTUPYET-
Cs1 Ha TO, KaK BOCIIPMHUMAIOT €TI0 B3POCABIE, M CaM HauH-
HaeT TaK )ke OTHOCUTHCS K cebe. 3apada yuuTeAs B 9TOM
CHTYaIUK — II0KA3aTh YTO OAUMITMAAA — ITO HE TOABKO
rpaMoTa IIPYU IIOAYYEHHH aTTECTATa, HO K BO3MOXHOCTD
CaMOYTBEPYKAEHMUS M CAMOBBIPAXKEHMSL.

Bompocs! 1 3apAQHUS AASL OAMMIIHAA AF0GOTO YPOBHS
AOAXKHBI YAOBAETBOPSITH CACAYIOLIUM TPeOOBAHUSIM:

1. Coraacro A. C. Brirorckomy, pa3andaioT ypoBeHb
AKTYaABHOTO Pa3BUTHS U 30HY OAMKAMLIETO pa3BUTHS
yudamerocst. 3adanus He doANcHbL OblMb HUNE HAAUHOZ20
YPOBHS pa3sumMus WKOAbHUK08 — MHAde OHU He TOABKO
TepsII0T 00pa3oBaTeAbHOE U Pa3BHUBAIOLlee 3HAYCHUE,
HO U HETaTHBHO CKa3bIBAIOTCS HAa CAMOOLIEHKe, YPOBHE
npuTsA3aHuil, yae6Ho MoTuBanu. M B T0 5xe Bpems 3a-
AQHUSI He AOAXKHBI BBIXOAUTD 32 30HY OAMDKAMIIEro pas-
BUTHUSL, TO €CTh OHH AOAYKHBI ObITb IIOCHABHBI U BBIIIOA-
HUMBbI, HHAYe IIPUBEAYT K TOMY K€ CAMOMY HETaTHBHOMY
pesyAbrary.

2. ITocmanoska sonpoca dorxHa 6bims docmamouno
KOHKpemHOil — YIaCTHUK OAMIMITAABL TOYHO AOAKEH
3HaTh, YTO MIMEHHO OT Hero Tpebyercst. Konkpernas
¥l TOYHAsl IOCTAHOBKA BOIIPOCA AT BO3MOXHOCTb KO-
MUCCHU HETAaTUBHO OLIEHUTD BCE YKAOHEHHUS YYaCTHHKA
OT TEMBI 1 CYTH [IPEAAOSKEHHOTO 3aAQHUSL.

3. BolmoAHeHUe OAUMIIMAAHBIX 3d0dHuil 00AWCHO
nposepsmo cucmemnocmo 3nanuii yuawuxcs. Coopmu-
pOBaHHas CHCTeMa 3HAHWI [IO3BOAUT YYACTHUKY OTBe-
THUTb AQXKE Ha CaMble CAOXKHbIE BOIIPOCHI — IIOCKOABKY,
KaK y>Ke YIIOMUHAAOCH, 3HAHUE OCHOBHBIX [IPUHIIUIIOB
BO3MeIIaeT He3HAHME HEKOTOPBIX PakToB (a Bce PpakThi
3HATh HEBO3MOXKHO). HepomycTuMbl BOpochl, Tpeby-
IOIMe Y3KOCIIELIUAABHOM HHPOPMALIH, 2 TAK)KE HE Ca-
MBIX OOLIEAOCTYITHBIX CBEAEHHI, COACPYKAIMXCS AULIb
B HEMHOI'UX IIOITYASIPHBIX U3AQHUSX; B IIPOTHBHOM CAY-
4ae TaKOI OAUMITMAAHBI OIIBIT 3aCTABUT MOAOADIX AIOAEN
YUTaTh MHOTO ¥ 6€CCUCTEMHO, 3aIIOMHHAS AAAEKO He Ca-
My0 HeoOxoAuMyIo nH$popManuo. [Ipusep oaummmaab:
AOAXKEH OBITh 3PEABIM YEAOBEKOM CO COPMUPOBAHHOM
CHCTeMO}1 3HAHUII [10 €CTeCTBEHHOHAYYHBIM AUCLIUIIAN-
HaM, a He 9PYAUPOBAHHBIM CYACTAUBYMKOM C IIOBEPX-
HOCTHbBIMH, OOPBIBOYHBIMU CBEACHHSIMH B [IAMSITHL.

4. Hayunocmb — OAHO U3 HanboAee CyIeCTBEHHBIX
Tpe6OBaHMI KaK K 3aAQHHIO, TaK U K OTBETY Ha HETO. YKe
caMa IIOCTAaHOBKA BOIPOCA MAU pOPMYAUPOBKA 3aAAHMS
AOAXHA [IPEATIOAATaTh UCIIOAb30BAHUE UCTOYHHKOB, 3a-
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CAYXHMBAIOIHUX AOBepHsl (LIKOAbHbIE U By30BCKHeE yue6-
HHKH, CTIPABOYHUKH, HayYHbIe CTAThH K MOHOTPadum).

S. Bospacmanue cmenenu CAOXCHOCMY 3aAAHHI B 3a-
BHCHUMOCTH OT 9Talld OAMMITMAADBL 3aAQHHS B paMKax
IIKOABHOM IPOTPAMMBI MOTYT COCTAaBASITb OCHOBY
Ha MIepBbIX OTOOPOYHDIX Typax (BHYTPH KAACCA HAH IIKO-
ABI), OAHAKO AQ)Ke Ha HA9aAbHBIX 3TaIlaX HeO6XOAMMbI BO-
IPOCHI, TPeOyomie He TOABKO 3HAHMUI, HO H Pa3BUTOTO
MBIIIAEHHUS: B IPOTUBHOM CAy4Yae YIYHTEeAb HEAACKBATHO
IpOU3BEAET OTOOP YYaCTHUKOB Ha PAllOHHBIE U TOPOA-
CKHe OAMMITHAADL

6. 3apaHMsT AOAXKHBI TPeOOBaTh HE TOABKO 3HAHMUS
OHOAOTUYECKUX AMCLIUIIAUH, HO H CAMOCIOSEAbHOCTU
U UHUYUATUBHOCU MBUUAEHUS, AOZUKU PACCYHOeHUi,
MeopHeck020 8000parsceH1s, THBIMU CAOBAMH, OHU AOAXHBI
BBIIIOAHSITD He TOABKO U He CTOABKO KOHTPOAMPYIOIIYIO,
CKOABKO pasBUBAIONyI0 ¢yHKIMIO. OAHAKO MBIIIACHHE
1 BOOOpakeHue He MOSIBSITCS Ha ITyCTOM MeCTe, OHH AOAX-
HbI CTaTh Pe3yAbTATOM PeaAM3ALH Pa3BHBAONINX 3aAAd
B yueOHOM mporiecce. He cayuaitHo aBTOp cHCTeMBbI pas-
BuBatowero obyuenrst A. B. 3aHKOB mopdepKuBaA HEOO-
XOAMMOCTb YIIPABAECHUSI PA3BUTHEM BO BpeMst 00y deHHSL.

7. Bicokas crenens npobaemnocmu (0cobeHHO B 3a-
AAHHUSX AAS CTapH.IeKAaCCHI/IKOB) , koropyio A.H. Ma-
TIOIIKHH OXapaKTepU30BaA KaK YMeHHe YBUAETD, cpop-
MYAHUPOBATh IPOOAEMY U HAMETHTb ITyTH €€ PelleHusI.

8. BoaMOXHOCTD mBopuecko20 nodxodd, Kkpeamus-
Hocmb. 3apaHHE AOAKHO OBITH CGOPMYAHPOBAHO TaK,
9TOOBI y IIKOABHUKA OBIAQ BO3ZMOXXHOCTb TBOPYECKOTO
IIOAXOAQ K €TO BBIIIOAHEHHIO 1 YTOObI HOBU3HA M OPUTH-
HAABHOCTD PeIIeHHI BBICOKO OLleHHBAAUCD.

9. Paznoobpasue u pasHocmoporHocmy 3adanuii. ITo
0COOEHHO Ba)KHO B OAMMITHAAAX IO €CTeCTBEHHBIM Ha-
yKaM, KOTOpbIE OXBAThIBAIOT OOABIION KPYT IPEAMETOB
U SIBACHHI U TPeOYIOT, IOMUMO 3HAHMUIT, Pa3HOOOPa3HBIX
YMEHHI1 1 HaBBIKOB. BO3MOXKHOCTH 06y4aeMbIX OLleHUBA-
I0TCs1 He aHAAUTUYECKUM,  CHHTeTHYECKUM ITyTeM — 9TO
OCHOBHOE YCAOBHE BCECTOPOHHOCTH U 00BeKTUBHOCTHL.

10. BosmoxcHocmu evibopa 3adanuii — 9TO IIyTb
K HanboAaee 0OBEKTHBHOM OLleHKe KBKAOTO YYACTHHUKA.
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Kpurepuu oIjeHKH BBIITOAHEHHSI 3AAAHHI YYaCTHH-
KaMH:
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HHUTAPHBIX, TEXHUYECKUX AUCIUIIAMH; HUCIIOAb30OBAHUE
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LIIEHHO APYTO# BOIIPOC UAU OOLIHE PACCYKAEHHS, MAAO
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MEHHOM OTBETe, TO €CTb Pa3BUTHE Pedr U BepHaABHOTO
MBIIIAEHUS YIACTHHUKA.

Takum 06pa3oM, 04€BHAHO OAHO: YCIIEIIHOE YIaCTHe
ITKOABHUKA HAHM B OAMIMIIMAAE — 9TO He OAHOKPATHBIMN
aKT, @ 3aKOHOMEPHBIN Pe3yAbTAaT IIPABUABHO OPTaHH30-
BAHHOT'O y4eOHOIO IpoLjecca, pelleH s yIuTeAeM obpa-
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Abstract: The mechanism that defines Electroanalgesia devices’ principles of work might be explained
be Endogenous opioid theory and by Melzack — Wall Gate Theory, however, a selection of the most ef-
ficient parameters of electrical impulses, generated by such apparatuses, may be eased by an apply of the
computer modeling, by using the Hodgkin-Huxley model, which describes the ion channels behavior on
the neuron membrane.
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Ucnonb3oBaHue moaenu XoaXxKkuHa-Xakcnuv ana aHanm3sa
BO34EeMCTBUS 3/1IeKTPOoaHaJibre3ampyloLux npubopos Ha HepB

AnnoTanms: MexaHU3M AeHICTBUS 9AEKTPOAHAABre3UPYIONIUX ANIAPATOB 00BSCHSIETCS TeOpUeil 9HAO-
TeHHBIX OIIMATOB 1 BOPOTHOM TeopHeil Measaka i YOAAQ, OAHAKO TIOAOOPaTh 60oAee 9 peKTUBHbIE TAPAMETPHI
9AEKTPUYECKHX UMITYAbCOB, TeHEPUPYeMbIX AAHHBIMH IIPHOOPaMH, BO3SMOXKHO C IIOMOIIIbIO KOMITBIOTEPHOTO
MOAEAUPOBAHUSI, UCIIOAB3YSI MOAEAD XOAKKHHA — XaKCAH, OIHMCHIBAIOIIUX PAOOTY HOHHbBIX KAHAAOB Ha I10-
BEPXHOCTH MeMOpaHbl HeHPOHa.

KaroueBpie cAOBa: MaTeMaTHIeCKOE MOAEANPOBAHUE, MOAEAPOBAHKE CHCTeM, HayYHble BbIYUCACHMS,
3AeKTPOAHAAbre3usl, HOHHbIE TOKH, aHeCTe3H .

BBepenne 2) Bo3MO>KHBI aAAepTHYECKUE PEAKIUU Ha MECTHbIE

ITpobaema obecreverrs 9P PeKTUBHOCTH 00€300AU-  aHECTETHKIL
BaHHA IIPH BpaueOHBIX MAHUIIYASIIUSIX He TepsieT CBOei 3) BO3HHUKAIOT MIIeMMs ¥ TMIIOKCHUS TKAHEH, B CACA-
aKTYaAbHOCTH B CBSI3H C TeM, 4TO: CTBHUE UCIIOAb30BAHUS BA30OKOHCTPUKTOPA

1) ITpemapartsl, HCIIOAB3yeMble AASI OOIIIETO U MeCT- 4) BoamoxHa TpaBMaTH3allMs HEPBOB, COCYAOB
HOTO 00€360AUBaHISI TOKCHYIHBI AAST OPTAHU3MA; U APYTHX TKaHEeH HTAOH.
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IToaToMy akTyaAbHOI sBAsIeTCSI MpobAeMa paspa-
60TKH HepapMOKOAOTHYECKHX CIIOCOOOB, TI03BOASIOIIHX
U30eXaTh [IepedrCAeHHbIE HEAOCTATKU [IPEIAPATOB, T. €.
AOOUTDBCS:

1) OTCyTCTBUS PUCKa Pa3BUTHUS AAAEPTHYECKUX Pe-
AKITAMN

2) OTCYTCTBUS TOKCHYECKOTO BAMSHHUS aHECTETHKA
Ha OpraHM3M

3) VckAIOYeHUS HIIeMHUH M TUTIOKCHH TKaHeH

4) HeuHBa3UBHOCTH MaHMITYASIIUI, YTO YAY4IIAET
MICUXOCOMATHYECKOe COCTOSTHHE MallieHTa.

OAHMM H3 TaKHX CIIOCOOOB SIBASIETCSI 9AEKTPOAHAAD-
resus [1].

Kax B Poccuy, Tak u 3a py6exxom OBIAM CO3AQHBI
Pa3AHYHBIE IPUOOPHI, TIO3BOASIONINE AOOUTHCS IOBbI-
1IeHMsI 60AEBOTO IIOPOTra 3a CYET IAEKTPUIECKOTO TOKA.
BripBuraAuch pasanyHble TEOPUU: TEOPUs SHAOTEHHbIX
onuaros [2], BopoTHas Teopus Measaka u Yoasa [3].
Mx 0c06eHHOCTD 3aKAIOYAAACh B TOM, YTO BAMSHHE OKa-
3bIBA@TCSl HA OPTaHU3M B II€AOM, 2 He Ha KOHKPeTHBIMN
Y4YaCTOK T€AQ, TA€ PacllOAATAIOTCA IAEKTPOABL B cBs3u
€ 9TUM ObpeTaeT aKTyaAbHOCTb BOIIPOC O IIPOTHO3UPO-
BaHMM IIOBEAEHHS HepBa IIPU BO3AEHCTBUU dAKTpHUYe-
CKHUX UMITyAbCOB.

MarepHaAbl H METOABI HCCACAOBAHHS

AAst BOCTIpOHM3BEAEHUS BAMSHUS BO3AEHCTBHS dAEK-
TPHUYECKOTO TOKA Ha HEPB, IIOAXOAUT MOAEAD XOAXKKH-
Ha — Xakcau [4]. BoimeykazaHHas MOAGAD PEACTAB-
AsIeT co00i1 cucteMy AudPepeHIIMAAPHBIX yPABHEHNUI],
OIMCBHIBAIOIIASI PAOOTY IIOTEHIINAA- 3aBUCUMBIX HOHHbIX
KAaHAAOB [S], MaCCHBHBIX KaHAAOB, a TaKKe MOHHBIX
TPaHCIIOPTEPOB Ha MeMbpaHe HefipoHa [ 6]. AaHHas cu-
CTeMa OIMCaHa HIDKe:

Z_Z:an(l_n)_ﬂm
Z—Tzam(l—m)—[)’m,
dh

I =a, (l—h)—ﬂhh,

I'ae n, m u h — QYHKIMU BpeMeHHU U IIOTEHI[HAAQ,
KOTOpBbIE OIIPEACASIIOT TOBeACHUE KAAUEBOTO U HaTpHe-
BOT'O TOKOB, R — yAeAbHOE COTIPOTUBAEHHE ITPOTOIIAA3HI,
a — papuyc BoAokHa, C — yAeAbHast eMKOCTb MeMOpa-
wol, E,, B, , E, §,) €x.» §, — TepMaHeHTHbIE Iapa-
MeTpBL, B TO BpeMsi Kak o, , &, , &, B,, B,, B, — 3a-
AaHHBIe QYHKIIUH OTEHIIMAAQ, UMEIOIIHe CACAYIOMUI
Bup [7]:

o, 00V +10) 01V +25)
R [
T P10

\%4 \%4
o, =0,07 exp %) B, =0,125exp 0

1
V +30

B, =4%exp K , B, =
18 +1

OAHAKO AASI HATASIAHOCTH ITPOLI€CCOB, IIPOMCXOASIIIAX
IIPY PasAPKEHNUH HePBA IAEKTPUIECKIMHU HMITYAbCAMU,
HEOOXOAMMO IIepeBEeCTH BHU3YAAM3AL[HIO PeIleHHil CH-
cTeMbl XOAKKHHA-XaKCAH HA BpEMEHHOM IIPOMEXYTKe,
a AASI 9TOTO, B CBOIO OYePeAD, MaTeMaTUIecKre pOPMYABI
CAeAyeT OIHcaTh B popMe, IIPUTOAHOM AASI IPOBEACHIS
KOMIIBIOTEPHOTO MOAeAHpOBaHu#t. C 9TOM 11eAbI0 HAMU
OBIA CIIOAB30BaH SI3bIK IIporpammuposasus Python ¢ Ha-
YUHBIMU OGMOAMOTEKAMU NUMPY U SCIPY, MOAEAUPOBAHIE
IPOM3BOAMAOCH B HHTETPHPOBAHHOM Cpeae PaspaboTKu
Spyder Bepcun 2.3.9. B kauecTBe mpumMepa 6bIA CMOAEAU-

2
4 0 ‘2/ =C a—V + (V ~-E, )§1<”4 + poBaH repeMeHHsIi TOK ¢ yacrotou 1000 I'y, dopma nm-
2R 0x ot ITAbCOB IPSIMOYTOABHASL. AAUTEABHOCTDb CUTHaAa 15 Mc.
+ (V —E,, )g Numsh + (V —E, )§ 0> Pe3yAbTaThl MOAEAMPOBAHHS IPHBEACHDI HA pUCYHKe 1.
1000 = -
500 ‘ ‘
0 ; [
. | ]
-500 : g
-1000 R . L) UJ 5._.| - J L U
0 5 10 15
t (ms)
PucyHok 1.

Pe3yabTarbl H 00Cy>KACHHS

IToBepeHME MEMOPAHHOTO ITOTEHIMAAQ IIPH BO3AEH-
CTBUU IIE€PEMEHHOTO TOKA C BBIIIEYKa3aHHBIMHU IIapaMe-
TPaMU MOYKHO HaOAIOAQTh HA PUCYHKe 2 HIDKE.

Kak BuAMM, IpH BO3AEHCTBUH IIepeMEHHOTO TOKa
cyacroroit 1000 I'y pasa HapacTaHus u $pasa penoaspu-
3aI[y MeMOPaHHOTO MOTEHIHAAA 3HAYUTEABHO YBEAU-
YUBAIOTCS, TIOCKOABKY ITPU OAMHOYHOM MMITyAbCE IIOTEH-

9



Section 2. Biotechnology

nmaa Koaebaercs B mpepeaax oT —70 MB a0 +40 MB [8].

3TO, B CBOIO OYE€PEAD, CBA3AHO C IIOBEACHNEM MOHHDBIX

TOKOB Ha IIOBEPXHOCTH MEM6PaHbI, I/I306Pa)KEHHbIM

Ha pucyHke 3, 1ae I, — TOK MOHOB kaaus, I, — Tok
MOHOB HaTpHsl, [, — TOK yTeuku.

VvV (mv)
|
v
(=]

PucyHok 2.

1500
1000 |
500

—=500
—1000
—1500
—2000

Current

— I Na
— Ik
— I

' B

PucyHok 3.

AHaAM3UpPYs HMOHHBIN TOK, MOXHO IIOHSTH, 4YTO
BO BpeMs BO3AEHCTBHS UMITyAbCa KaK HaTPHEBbIH, TaK
Y KaAUEBbIil TOKH MEHSIOT CBOe HallpaBA€HHe OTHOCH-
TEABHO HYAS], YTO OOYCAABAMBAET ITOBEACHHE MeMOpaH-
HOTO IMOTEHITHAAA KACTKH.

BriBoaAbI

KommbroTepHOE MOAEAMPOBAHNE ITIOBEACHHS HEPBa IIPU
BO3AEHCTBHMU Ha HETO 3AEKTPUYECKHX UMITYyAbCOB C IIOMO-

b0 MOACAH XOAXKKHHA -X aKCAY ITO3BOASIET aHAAUBHPOBATD
Te FIAY MHBIe TIAPaMeTPbI TOKA, ICIIOAb3yeMbIe B Pa3AMIHBIX
9AEKTPOAHAABI€3HPYIOIIHX AMIAPATAX, A TAIOKE OLIeHUBATDb
ux 9¢PpeKTUBHOCTD. I ToMIMO 3TOro, AQHHBII ITOAXOA MO-
KET OBITh MCIIOAB30BAH IIPU CO3AAHIM HOBOTO ITOKOAEHMS
9AEKTPOAHAABI€3HPYIOIIHIX YCTPOHCTB, IOCKOABKY HMeeT-
Cs1 BO3MOYKHOCTb HaHb0A€e TOYHO [IOAOOPATH IIApaMeTphl
9AEKTPHYECKIX UMITyAbCOB, BO3ACHCTBYIOIIX HA HEPB.
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Oco6eHHOCTN NaHAawWwa@dTHOro YCTPOMCTBaA
OCYyLUEeHHOro agHa ApanbCKoro Mops

AnHoTanus: B craTbe paccMaTpUBarOTCS IPOCTPAHCTBEHHO-BPEMEHHbIE 3aKOHOMEPHOCTHU CTAHOBACHUSI
U Pa3BUTHS IPUPOAHBIX KOMIIAEKCOB OCYLIEHHOTO AHA APAaABCKOTO MOPSL. AASI IPeAOTBPALIeHHUs BBIHOCA
COA€-TIBIAEBBIX 29PO30A€N Ha IPHUAETAOINYE TEPPUTOPHUHU [IPEAAATAETCSI CO3AATH 3€AECHBIN MOSIC BAOAD BOC-
TOYHOTI'O ITOOEePEKBbsL.

KaroueBbie cAOBa: 9KOAOTHYECKas KaTacTpoda, ApaAbCcKOe MOPE, OCYLIEHHOE AHO, IIPUPOAHBII KOM-
IIAEKC, IPOCTPAHCTBEHHO-BPEMEHHBIE 3aKOHOMEPHOCTHL.

C anna 3eMAM IPaKTHYECKU MCYE3 YHUKAABHBIA BOAO-  HBIM YPOBEHHBIM U THAPOXUMHYECKUM PEKUMOM, BbI-
€M, 3aHUMAIOIIHIT PaHee I10 IAOIIAAY i OHOAOTUYECKOMY  MTOAHSIOIIMX (YHKIJH COACIIPHEMHUKOB.
PasHOObpa3mIo YeTBepTOE MECTO B MUpe. B HacTosumee C ncyesnoBeHneM ApaAbCKOTO MOpSI KaK reorpadu-
BpeMsi ApaAbCKOe MOpe CYIeCTBYeT B BUA€ HECKOABKAX ~ 4eCKOrO 00beKTa Ha ObIBIIEM MOPCKOM AHE pOpPMHPYIOT-
060COOAHHBIX 3aMKHYTBIX BOAOEMOB C CAMOCTOSIT€Ab-  CSI Ha3eMHBbIe KOMIIAEKCHI [IEPBIHYHBIX MOPCKUX PAaBHHUH.
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OHu XapaKTepU3yIOTCsl HCKAIOUHTEABHON AMHAMHYHO-
CTHI0, MOOMABHOCTBIO U HEYCTONYMBBIM MEXAaHHU3MOM
Me>XKOMITOHeHTHbIX cBsizeit [1, 20-100]. IIpomeccht
peabedp00bOpa3OBaHILsL, TOYBOOOPAZOBAHIISL, COAEHAKO-
IIACHUS, 3aPACTAHUS M, B KOHEYHOM HUTOTe, AAHAIITAPT-
Hasl OPTaHHU3AIHs TIePBUYHBIX MOPCKUX PAaBHUH 3aBHCAT
OT AUTOAOTO-T€OMOPPOAOTUIECKIX 0COOEHHOCTE ObIB-
LIKX TOOEPEKHI i CTPOEHIUSI IOABOAHOTO CKAOHA.

OO0mwasi 3aKOHOMEPHOCTh IIOCTYIIATEABHOTO pas-

BUTHS MOAOABIX T€OCHCTEM OCYUIEHHOTO AHA MOPS
OIIpeAeASIeTCs: TeMIIAMH ITAACHHS YPOBHS MOPSI; IIOAO-
xeHreM (PacCTosHHEM) MPUPOAHO-TEPPUTOPHAABHDBIX
xomraekcos (ITTK) oTHOCHTeAbHO ype3a BOABL; MOPJO-
AOTHYECKHM CTPOEHHEM IIOABOAHOTO CKAOHA M COCTaBOM
AOHHBIX OTAOXKEHUH, XapaKTEPOM U HAIIPaBACHHOCTbIO
COBPEMEHHbIX FeOAUHAMHYECKHX IPOIIeCCOB; AAMTEAD-
HOCTBIO CYI[eCTBOBAHUS OCYIIEHHOTO AHA B KOHTHHEH-
TAABHBIX YCAOBHSX pasBuThs |2, S5-62].
ITpocTpaHcTBeHHAsI ADOOHOCTD ¥ MO3aMYHOCTD IIEP-
BHYHBIX MOPCKHX PABHUH IPEAOIIPEACASIOTCS BRXKHBIMU
$akTOpaMH, TAKMMH KaK IPOCTPAHCTBO M BpeMs:

— Ha AOHHBIX OTAOXKEHHSX ATKOI'O MEeXaHUYEeCKOTO
COCTaBa, AOMUHHUPYIOIIUX 10 BCEH aKBATOPHH OBIB-
IIIeTO MOPS], C IPe0bAAAAHITEM PACCOAUTEABHO-3a-
COAUTEABHBIX U Ae(PASIIOHHO-aKKYMYASITHBHBIX
Ipo1}eccoB, OPMHUPYIOTCS IPIMHUTHBHbIE ITO MOP-
$oAOrHIECKOMY CTPOEHHUIO IIPUPOAHbIE KOMIIAEKCBI
C COASTHKOBBIM 3apacTaHHeM Ha COAOHYAKAX MapIIIe-
BBIX, KOTOpbIE Yepe3 I'OA TPAHCPOPMHUPYIOTCS B CO-
AOHYAKH KOPKOBBIE CO CBEAOBBIM 3apacTaHueM. Je-
pe3 3-S5 AeT OHU TPAaHCPOPMHUPYIOTCS B IPUPOAHbIE
KOMIIAEKCHI C PaspeskeHHBIMU AeOEeAOBO-CBEAOBBI-
MU I'PYIITMPOBKAMH Ha AePAUPYEMBIX COAOHYAKAX
KOPKOBO-ITYXABIX, COCEACTBYSI AUOO C OOIIMPHBIMU
HOABYDKHBIMH IT€CYAHBIMU MACCHBAMM, AMIIEHHBIMU
PACTUTEABHOCTH, AHOO C COAOHYAKOBBIMH ITyCTOILIA-
MH, OpOHUPOBAHHBIMU PAKYILIEIHBIM ACTPUTOM, AU-
IIEHHBIMU PACTUTEABHOCTH. DTOT IIEPHOA MOXKET
OXBaTBIBaTh BPEMEHHOM OTPe30K OT S A0 12 AeT.
AaAbHeMIIasT HAIPABAGHHOCTh B IIOYBOOOPa3yto-
IjeM Ipoliecce MPUBOAUT K GOPMUPOBAHHIO MeA-
KOOYTPHCTBIX IIPUPOAHBIX KOMIIAEKCOB C FTAAOPHT-
HOKYCTapPHHKOBBIM 3aPAaCTaHHUEM Ha MPUMOPCKHIX
MOYBAX M IPUMOPCKHUX ITOYBAX C HABESIHHbIM ITeC-
JaHBIM YeXAOM C BHEAPEHHEM 30HAABHBIX TAAOQHT-
HBIX BUAOB;

— AOHHbIE OTAOXXEHHS TSDKEAOTO MEXaHUYeCKOTO CO-
CTaBa PacIpOCTPAHEHHI B ObIBLINX 3AAUBAX, OIPa-
HUYEHHbIX AHYAALIMOHHBIMU CTOAOBBIMH ITAQTO.
HavaAbHble cTapuu OOpa3oBaHUS IIE€PBHYHBIX

IPUPOAHBIX KOMIAEKCOB AaHAAOTUYHbI BBIIIIE H3AO-
JKEHHbIM, HO BAOAD OBIBIINX [OOepexuit $popMu-
PYIOTCSI IIPUPOAHbIE KOMIIAEKCBI CO CBEAOBO-Ae0e-
AOBBIM U TAAOPUTHOKYCTPAHHKOBBIM 3apacTaHUEM
Ha COAOHYAKAX IPUMOPCKUX M COAOHYAKAX OTaKbI-
PHBAIOIIMXCSL.

Ha reneruyecku OAHOpPOAHOM IOBEPXHOCTH OCY-
IIEHHOTO AHAa IPOCTPaHCTBEHHO-BPEMEHHOM (akTop
oIpeAeAsieT HallPaBACHHOCTDb IMPUPOAHBIX ITPOIIECCOB,
KOTOpbIe IPOTEKAIOT B OTIPEACACHHOM ITOCAEAOBATEABHO-
cru. Mop¢oaoruyeckoe cTpoeHHe IIOABOAHOTO CKAOHA
C YHaCA@AOBaHHBIMH GOPMaMH U IAEMEHTaMH peAbeda,
peoOAaAQHHE AUTOAOTHYECKHX KOMIIAEKCOB AEIKOTO
MeXaHH4YeCKOT'O COCTaBa, BRICOKas dHepreTHudecKkas CIo-
COOHOCTD BETPOBOTO PEXXMMA B PETHOHE CO3AAIOT yC-
AOBHSI AASL TIPOSIBAEHHUS 9OAOBBIX ITPOIIECCOB, KOTOPBbIE,
nepepabaTbIBasi AOHHBIE OTAOXKEHMSI, CO3AAIOT ITOAOXKH-
TeAbHbIe M OTPHIIaTeAbHbIe MUKPO-, MAKPO- 1 Me30Jop-
MBI 90A0BOTO peAbeda, IepeMelas IecyaHblil MaTepHaA
B IO)KHOM HAIIPaBA€HHMM Ha 3HAYUTEAbHbIE PACCTOSHHUS
OT MCTOYHMKOB rmuTaHus [ 3, 87-91].

B npupopHbIX KOMIIAEKCAX OCYIIEHHOTO AHA ApaAb-
CKOT0 MOPsI HOMHMO 90AOBbIX IPOIIECCOB TOBCEMECTHO
ITPOSIBASIFOTCS TIPOLIeCChl PU3MYECKOTO M XUMHIECKOTO
BBIBETPUBAHUSA, C KOTOPBIMU CBSI3aHbI AMHENHAS U TIAO-
CKOCTHas apo3us, cyp¢Posusi, TpemuHoobpa3oBaHue,
paccoAeHuUe U 3aCOAeHHe.

Taaoreoxumudeckue (pacCOAUTEABHO-3aCOAMTEAD-
Hble) POLIECCHI TPUBOAAT K $OPMUPOBAHHIO 06 MIMPHDIX
COAOHYAKOBBIX ITyCTOIIEH, AUIIEHHBIX PaCTUTEABHOCTH,
OpOHHUPOBAHHBIX PAKYILIEYHBIM ACTPUTOM.

AAs TIpUPOAHBIX KOMIIAEKCOB OCYIIEHHOTO AHA
ApaAbcKOro Mopsi, He3aBUCHMO OT THIIOB ITOOepexHit
U COBpeMEeHHbIX TeOAMHAMHUYeCKHX IIPOIIeCCOB, YCTAHOB-
AeHa 0061iast HAIIPABAEHHOCTD IIPOLiecca MOYBOOOpa3o-
BaHMA: COAOHYAKH MapleBble > COAOHYAKU KOPKOBbIE >
COAOHYAKU KOPKOBO-ITyXAble - COAOHYAKH OTAaKbIpUBa-
IOI[UeCs > COAOHYAKH IPUMOPCKHE > COAOHYAKH IpH-
MOpCKUe C HaBesTHHbIM ITeCYaHbIM YEXAOM -> IecyaHble
nouss! [4,219-243].

KasxAbIil IPHPOAHBIH IMPOIIeCC Ha OCYLIIEHHOM AHE,
B 3aBUCHMOCTHU OT AAUTEABHOCTH CYI}eCTBOBAHIS B KOH-
THUHEHTAAbHBIX YCAOBUSX, UMEeT CBOIO HAIIPAaBA€HHOCTb,
CTAAMAABHOCTD M AAUTEABHOCTD. CTaHOBACHNE M Pa3BHU-
THe TePBUYHbIX IPHUPOAHBIX KOMIIAEKCOB ITpeAOIIpeAe-
ASIIOTCSI AMHAMHY€CKUMHU TEHAEHITHSIM OTAEABHO B3STOTO
AaHAIA$TOOOpasyromero GpakTopa 3a OMpeAeACHHBIH
ITPOMEXYTOK BpeMeHH.

AAd IIPUPOAHBIX

CyII€CTBOBAHMAKOTOPHIXBKOHTHHEHTAABHBIXYCAOBHAXOIIPE-

KOMITAC€KCOB, AANTCABHOCTD
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Aeastercst 1-2 ropaMu, XapaKTepHbI KOpeHHbIe U3MEHeHUs
YCAOBH QYHKIIMOHMPOBAHKS, TPOCTPAHCTBEHHOM CTPYK-

TYPBI U BHyTPEHHel OpraHU3aLMK — OT aKBAABHDIX K Cy-
6akBaAbHbIM (pHCYHOK 1).

&

PR ]

PucyHok 1. lMepBn4HO-MOpCKasi paBHNHA KPATKOBPEMEHHOIO COCTOSHMUS (1-2 ropa)
CO CBe0BO-COJITHKOBbIM 3apacTaHMeM Ha COJIOHYakax MapLUeBbIX

CymecTBeHHbIe H3MEHEHNS IIPeTePIIeBalOT IIPUPOA-
Hble KOMITAEKCHI CPeAHEBPEMEHHOI'O COCTOSIHUS, AAH-
TEABHOCTD CyIJeCTBOBAHHUS KOTOPHIX B KOHTHHEHTAAb-
HBIX YCAOBUSIX OIIPEAEASIETCSI IPOMEXYTKOM 3—12 Aer.
3aech poomuEHpPYIOT ITTK coAOHYaKOBBIX ITycTOIIEH, AH-
IIeHHBIX PACTUTEABHOCTH AU C €ATHIYHBIMH 9K3EMITASI-
PaMH yrHeTeHHBIX CApCa3aHHUKOB Ha COAOHYAKAX KOPKO-

a

BBIX C HAaBESIHHBIM I1€CYAHBIM YEXAOM (PI/ICYHOK 2a, 6).

ITpocTpaHcTBeHHAs HEOAHOPOAHOCTD IIPUPOAHBIX
KOMIIAEKCOB OCYIIEHHOTO AHA CPeAHEeBPEeMEeHHOTO CO-
CTOSIHIS OIIPEACASIETCS CTAAMAABHOCTDIO PA3BUTHS TAAO-
reoXMMHYeCKUX M 30AOBBIX ITpolieccoB. B xope pazsuTus
Ha MOP$OAOTMIECKOM YPOBHE MEHSIOTCS UX Ka4eCTBeH-
HbIE€ CBOMCTBA.

PucyHok 2. MpupogHblie KOMMIEKChbl CPeAHEBPEMEHHOIO COCTOSIHUSA (3—12 neT)
C nycToLlamMu COJIOHYaKoB KOPKOBbLIX (a) 1 1ebefoBO-CBEA0BbLIM 3apacTaHNEM
Ha COJIOHYakax MPMMOPCKMX C HABESIHHBIM MecYaHbIM YexsioMm (6)

AaApHefinIee CymecTBOBaHHE IIPHPOAHBIX KOMIIACK-
COB OCYIIEHHOTO AHA B KOHTHHEHTAABHBIX YCAOBHIX
(13 m 6oAee AeT) IPHBOAUT K YCAOKHEHHIO HX BHYTPEH-
Hell OpraHM3alui U GOPMHUPOBAHHIO AAHAIIAPTOB 30-
HAaAbHO-TIPOBHHIIMAABHOTO psipa (pucynok 3, 4).

Omnupascy Ha AMHaMHYeCKHe TeHAEHIIUH IIPUPOA-
HBIX IIPOL|ECCOB, IIPEATIOAATAEM, YTO Ha OCYIIEHHOM AHe
ApaAbcKOTo MOPsI B IIePCIIEKTHBE OYAYT AOMHHHPOBATD:

1) ITTK mOABMXKHBIX TECYAHBIX MACCHBOB, AMIIEHHBIX
pacruTeabHOCTH; 2) 6AM3KHe K 30HaAbHbIM [ITK Ha Ta-
KBIPOBHMAHBIX H TIeCYaHbIX PUMOpPCKUX mousax; 3) [ITK
KOPKOBO-ITyXABIX i KOPKOBBIX COAOHYAKOB AMIIEHHBIX
PACTHTEABHOCTU HMAM C Pa3peXKeHHbIMH YTHETEHHBIMHU
raAOpUTHOKYCTaPHUKOBBIMH I'PYIIIIAPOBKAMH.

B HacTosIee BpeMst 0COOYI0 OIIACHOCTD IPEACTABAS-
IOT COAe-TIBIAEBbIE BHIHOCHI 29PO30Aei Ha IPHALTAIONIHE
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TeppuTOpHU. VIMITyAbBEpU3aIIMOHHBIE TIPOIIECChI YXYA-
IIAIOT S9KOAOTHYECKYIO 0OCTAaHOBKY He TOABKO B ITpu-
ApPAAbCKOM PervoHe, HO M Ha YAAAHHbIX TePPUTOPHAX
Pecrry6auk LlenTpasbHO# A3KH, BAUSIS Ha COCTOSIHUE

a

AGAHUKOB, GOPMHUPYIOMIUX CTOK OCHOBHBIX BOAHBIX ap-
Tepuil — AMypapbu 1 ChIpAAPBH, CIIEKTPAABHBIN COCTAB
MIPUXOASIEN COAHEYHON PaAMALU U TEITAOBOM 6asaHC

aTMoc¢ephl.

6

PucyHok 3. MpupoaHbie KOMNAEKChbl AIMTENBHOBPEMEHHOIO KOHTUHEHTAIbLHOIO Pa3BUTUS
(13 n 6onee net) c NncCaMMOPUTHOKYCTAPHMKOBbLIM 3apacTaHMeM Ha NecyaHbIX NPMMOPCKMX NoYBax (a)
1 COJIOHYaKax NPUMOPCKUX C HABESIHHbLIM NMecyaHbiM Yexsiom (6) Baosib BocTtouHoro nobepexbsi

JTto TIPUBOAHT K 3aME€THOMY M3MEHEHHNI0O MECTHOTO
KAMMATA, YXYAIIEHHIO 3AOPOBbA IIPOXXHUBAIOIIETO 3AECH
HaCEAC€HHs, CHIDKEHHIO ITPOAYKTHBHOCTH AHMKHX U AO-

MaITHHUX >XUBOTHBIX, ypO)KafIHOCTH HaCT6I/I]J.IHI)IX 9KO-
CHUCTEM U KYABTYPHBIX paCTeHI/Iﬁ MaCCHBOB OpOIIEHHMA.

PucyHok 4. JlTanawadTel NnepBUYHO-MOPCKOM PAaBHUHBI ASINTENbHOBPEMEHHOMO KOHTUHEHTaTIbHOMO
passuTus (13 1 6onee neT) ¢ NebefoBO-CBEAOBLIMU U raIOPUTHOKYCTAPHUKOBBIMUW FPYNMMPOBKAMU
Ha CONOHYaKax OTakbIPMBAOLLIMXCS M NPUMOPCKUX (a); CBEA0BO-rafloPUTHOKYCTAPHMKOBbLIM 3apacTaHNEM
Ha NPUMOPCKNX NecyaHbIx noysax (6) BOOb NOGepexnii, OrpaHUYeHHbIX, AEHYAALMOHHBIMU MATO

AemudpupoBaHre KOCMUYECKUX CHUMKOB ITO3BOAH-
AO BBISIBUTD HECKOABKO ACPASIMOHHO-OMACHBIX OYaroB
HA OCYIIEHHOM AHe APaAbCKOTO MOPSI:

— OCyILIEHHOE AHO BAOAb BOCTOYHOTO IOOEpeXbsi
(oT AeAbTHI Cripaapbu A0 AKIIETKUHCKOTO apXH-
neAara), IAOIIAABIO 6oaee 5,5 ThIC. KM%, OTKyAQ
exxeropHo BerHOCHTCA S07000 T. coae-IIBIAEBBIX
asposoaeii [5,21-29];

— OCyleHHOe AHO 6biBIIero 3aausa Boabmoit Ca-
phIIIbITAHAK;

— OCYyIIeHHAs YaCTb AHA MEKAY OBIBIIMMH OCTPOBa-
mu Koxapaa — Bapcakeasmec;

— OCyIIEHHO€ AHO BOKPYT 0cTpoBOB Bospoxpenue,
beaaunncraysena u Aazapesa;

— OCYIIEHHOE AHO IIeHTPAAbHOM YacTH «Boabmoro
Mopsi> (1xHee ocTpoBa Bapcakeabmec).
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BbIHOCHMBII BeTPOM ITeCYaHO-COAEBOM A9PO30AD BbI-
I1AAQ€T U3 [IOTOKOB B HEIIOCPEACTBEHHO OAM30CTH OT 04a-
ra BbIAYBAaHUS MAU HA YAQACHHU HECKOABKHMX KHAOMETpPax
OT HMCTOYHMKA ITUTAHHA. 3a IIPEACABI OCYIIEHHOHN JacTH
AHa ApaAbCKOTO MOPSI €KeTOAHO BBIHOCUTCA 7,3 MAH.T.
necka 1 S0-70 ToIc. T. coaeit. ITo mporunoay O. E. Cemenoa
[6, 418-424] B 6amKaitmeM Gyaymem cCymMMapHas Macca
CYXHX BBITIAACHUH, BBIHOCHMBIX C OCYIIIEHHOTO AHA ApaAb-
CKOT'O MOPsI, AOCTHTHET 1,29 MAH. T/TOA.

bes peaansaru MeXXrocypapCTBEHHBIX IIPOrPaMM,
BKAIOYAIOIINX ACIIEKTHI HHXKEHEPHO-TeXHUYECKOH PeKOH-
CTPYKITMU BOAOEMA, COXPaHEHHS ACABTOBBIX T€OCUCTEM,
IPeAOTBPAIIeHHS COAe-TIBIAEBBIX BBIHOCOB C OCYIIEHHO-
IO AHA, HOPMAAM3AIIH U YAy dIIeHHe 9KOAOTHIECKOH CH-
TYaLUH B PETHOHE OCTAeTCSI TPOOAEMATHIHOM.

HMcnoanureapHas Aupekuus MexAyHapopAHOTO
®onpa Cracenus Apaaa B Pecriy6auxe Kasaxcran (A
M®CA B PK) MHULUUPYeT PsIA IPOEKTOB, HallpaBAeH-
HBIX Ha IIPEAOTBpaleHHe IIPOI}eCCOB OIYCThIHUBAHMUS
B Kazaxcranckom IIpuapaave.

B neasix coxpaneHus mpupoAHO-peCcypCHOTO MOTeH-
IJaAa 30HAABHBIX U AEABTOBBIX 9KocucTeM Kasaxcran-
ckoro IIpuapasbs 1 yAydmeHus: yCAOBHM ITPOXKMBAHUS
MEeCTHOTO HaCeAeHHUS] 0COOYI0 aKTYaAbHOCTD IPEACTaB-
AseT mpoekT «CospaHne «3eAeHOTOo I05ICa» BAOAb BOC-
TOYHOTO MOOepexbsi APaAbCKOrO MOPSI M BOKPYT Hace-
ACHHBIX ITyHKTOB>.

B KazaxcraHe HaKOIIA€H AOCTATOYHO OOTAThII OIBIT
3aKpenAeHHs I0YBO-IPYHTOB OCYLIIEHHOTO AHA ApaAb-
CKOT'O MOPSI MeTOAOM KAIOUEeBbIX y4aCTKOB, HO CO3AAHUE
MHOTOSIPYCHOTO M MHOTOKYAMCHOIO 3€A€HOIO Iosica
BAOAD OBIBIIEi OeperoBoil AMHUM OT 1OC. KbI3bIAKYM-
ckuit (Ha rore) Ao Kokapaabckoit maorunst (Ha cesepe),
IPOTSKEHHOCTDI0 0KOAO 200 KM, TO3BOAUT CHOPMHUPO-
BaTb CBOEOOPA3HbIN «9KOAOTHIECKHUIT IKPAH >, IIPETLST-
CTBYIOIMI COA€-TIBIA@BBIM IOTOKaM. AAsd opolIeHHs
3€A€HOIO IMOsiCa MPEAIIOAAraeTCs UCIOAb30BATh KOA-
AGKTOPHO-ApeHaXKHble BOABI KasaamHCKkoro maccupa
OpOIIeHUs], KOTOpbIe B HACTOsIIee BpeMsl OeclieAbHO
UCTIApSIOTCSL.
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The role of coadjuvants in the quality of olive
oil during the extraction process

Abstract: The aim of this work is to evaluate the quality of extra virgin olive oils from two albanian
autochtonous “Kalinjoti” and “Ulliri i holle i Himares” olives and the effect of calcium carbonate on the
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extraction yield. The olive oil extraction process was carried out according to the Abencor system at 25°Cin
Center of Agricultural Technology Transfer Vlora, Albania. Were made tests for the two cultivars with
and without calcium carbonate. The assays were performed with two olive (Olea europaea L.) varieties,
“Kalinjoti” and “Ulliri i holle i Himares” The results were compared with those obtained using micronized
talc, a coadjuvant authorized by European Union regulations. Acidity, peroxide index, K, and K, of the
resulting oils can be considered in accordance to the maturity index of the used olives. The degree of acidity,
peroxide and UV extinction values were better with calcium carbonate. The lower values of these quality
parameters indicate that calcium carbonate gives a better oil quality. The use of 1% of calcium carbonate
caused also a significant increase of oleic acid and polyphenols. It is important to note that all the oil samples
fulfill the quality requirements set for highest olive oil quality class: “Extra Virgin Olive Oil” according to
the EU Commission Regulations (EC) No 1989/203.

Keywords: calcium carbonate, acidity, peroxide values, oleic acid, phenols.

1. Introduction

The olive tree, olive fruit and olive oil have been at
the core of Mediterranean agriculture and trade since
early cultivation times, providing sustenance to various
cultures and civilizations of the Mediterranean Basin [1].
The Mediterranean people considered olive oil not only
an excellent food but also a healing agent. Olive oil is a
key component of the traditional Mediterranean diet,
which is believed to be associated with a relatively long
life in good health [2].

Olive tree cultivation, traditionally established in the
Mediterranean countries, has been extended to many
other parts in the world. As a result of new plantations
and improvements in culture techniques, the production
of olive oil has increased by 5% in the last ten years ac-
cording to the International Olive Oil Council (2008) [3].

The story of the origin of olive oil in Albania has no
difference from its spreading path in the Mediterranean.
Albania is a Mediterranean country where it is thought
the olive tree has originated. Production of virgin olive
oil is a process that may be affected by a number of fac-
tors. The main steps in olive oil production are olive
crushing, paste malaxation and oil separation. Paste ma-
laxation has been extensively studied because of its in-
fluence on oil quality [4; S]; temperature and mixing
time are the main factors. To improve oil yield, several
researches have been evaluating the effects of both ma-
laxation phase (time and temperature) and technological
coadjuvants [6]. In the olive oil extraction process, 10—
20% of oil remains inside the unsheltered cells oris left in
the colloidal system of the olive paste (microgels) and
some is bound in an emulsion with the vegetable water.
The difficulty of freeing this “bound” oil lies mainly in
the fact that the droplets of dispersed or emulsified oil are
surrounded by a lipoprotein membrane (phospholipids
and proteins) that keeps them in that state [7; 8].

This phenomenon is more pronounced in some ol-
ive varieties, like Ulliri i holle i Himares, and when fruits
are harvested early. The pastes obtained from these condi-
tions are called “difficult pastes” and usually need the use of
a coadjuvant, which is added at the malaxation step, to break
down emulsions, allowing most of the oil to be extracted.

However, the consistency of the cellulose wall of the
olive mesocarp cells and consequently the pectin con-
tent, as well as a high level of humidity, seem to be the
basis of the emulsions formed, making more difficult the
olive oil to be separated [9]. To break down such emul-
sions, some technological coadjuvants have been success-
fully developed, e.g. cellular walls degrading enzymes
[1] and micronized talc (hydrated magnesium silicate)
[11]. Nevertheless, the use of technological coadjuvants
producing a chemical or biochemical action is forbidden
by European regulations on virgin olive oil production
[12], so currently talc is the only coadjuvant allowed due
to its exclusively physical action [13].

Pulverised calcium carbonate, traditionally used as a
flocculation coadjuvant (coalescence), acts as supporting
material and adsorbent medium facilitating flocs agglom-
eration. It has crystalline structure (calcite) and negative
electric charge and shows no chemical reaction with ol-
ive droplets (hydrophobic colloids) [14; 15; 16 17; 18].
On the other hand, given the high density of calcium car-
bonate, 2.72 g/cm?, near three times that of olive oil, it is
easily eliminated, along with olive pomace, by centrifu-
gation. In addition, calcium carbonate is authorized by
European Union regulations (Directive 2001/30/EC)
and used worldwide as a human food additive (E170).
The use of talc as coadjuvant has been proved to increase
oil extraction yield with no interference on oil quality.

The aim of this study is to improve extraction of vir-
gin olive oil using calcium carbonate as coadjuvant ex-
tractant at laboratory scale and to evaluate the indicators
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of quality in olive oil from two authoctonous cultivars in
Albania: Kalinjoti and Ulliri i holle i Himares.

2. Materials and methods

2.1. Olive samples

“Kalinjoti” cultivar was collected in the northeast
hills of Vlora city and “Ulliri i holle i Himares” was col-
lected in the southeast of Vlora city. These cultivars
were used for extraction experiments. The olives were
collected directly from the tree. Later olive fruits were
set in small perforated plastic crates (30-40kg), to realize
their good ventilation and then was transported in CATT,
Vlore were milled within 24 h.

2.2. Technological coadjuvant

Calcium carbonate with an average particle size of
2.6S pm, specificarea of 5.8 m*/gand a density of 2.72 g/cm’
was used as technological coadjuvants in oil extraction
process. Talc characteristics were as follows: average particle
size, 12.1 pmy; specificarea, 6.0 m*/g; and density, 2.78 g/cm*

2.3. Analytical methods

Olive fruits, pastes and olive pomace were sampled
throughout the process for analytical determinations.
Moisture and volatile material content were determined
from weight loss at 105 "C. Oil content assay was
performed by Soxhlet extraction according to EEC
Regulation 2568/1991.

The olive maturity index was determined by a
subjective evaluation of the color of the olive skin
and flesh [19]. The procedure consists in distributing
10 olives in eight groups, according to the following
characteristics in table 1:

Table 1. — The maturity index.

NI-aturlty The color of the olive skin
index

Class 0 bright-green skin

Class 1 green-yellowish skin

Class 2 green skin with reddish spots

Class 3 reddish-brown skin

Class 4 black skin with white flesh

Class § black skin with <50% purple flesh

Class 6 black skin with >50% and <100% purple

flesh
Class 7 black skin with 100% purple flesh

N. .
’%O, where N is the

group number and  is the olive number in that group.

The index is given by 2

Maturity index values range from to 7. The moisture
content (%w/w) was determined by drying the milled
olive at the 105 °C to constant weight [2] and the total
oil content (%w/w) was determined by Solxhet
extraction. (OJEC, 1991) [21]. Oil samples were taken in

dark glass bottles and stored in a fridge until analyzed.
Before characterization, oils were paper filtered.

The titratable acidity, the peroxide index, the
determination of UV spectrophotometric indices (K, ,,,
K ) were determined from the extracted oils according
to the European Union standard methods [22; 23].
Free acidity, given as% of oleic acid, was determined by
titration of a solution of oil dissolved in ethanol-ether
(1:1) with ethanolic potash. Peroxide index, expressed in
milliequivalents of active oxygen per kilogram of oil (mEq
0,/kg), was determined as follows: About Sg of olive
oil was dissolved in a mixture of acetic acid/chloroform
(3:2 v/v), and saturated solution of KI (1ml) was then
added. The liberation iodine was titrated with sodium
thiosulphate solution (SM) in the presence of starch
as indicator.

The gaschromatographic analyses of fatty acid meth-
yl esters were performed on a Perkin Elmer gas chro-
matograph, equipped with a flame ionisation detector
(Shimadzu QP2010): The column was a fused silica
capillary SE30 length 25meters, diameter 0.25 pym. He-
lium was the carrier gas (6ml/min). The column tem-
perature program was: initially isotherm at 140 °C for
10 min, an initial programmed rate of 1 °C/min up to
160 °C, then a second rate of 2 °C/min up to 220 °C and
a final isotherm for 15 min. Samples were injected into
the split mode. The apparatus itself carried out record-
ing and integration. The gas-chromatographic peaks
were identified as corresponding fatty acid methyl esters
by check of the elution order on the column and com-
pared the retention times with those of pure standards.

The total phenol content was determined according
to the methods described by Gambacorta et al. 100g of
oil was extracted three times with S00 ml of methanol
(methanol/Water: 40v/60v). The total phenolsin the oil
extracts were measured by the Folin-Ciocalteu assay. The
measurement was carried out at 765 nm via UV-spectro-
photometer. Results were expressed as mg of gallic acid
equivalent in one kg oil.

2.4 Oil extraction process

The olive oil extraction process was carried out ac-
cording to the Abencor system at 25°C in Center of Ag-
ricultural Technology Transfer (CATT') Vlora, Albania.
The productive process of extra virgin olive oil involves:
olive crushing, aimed to tear the flesh cells and let the
oil run out; olive paste malaxtion to enable the merging
of oil droplets into larger drops, until they form “pock-
ets” that can be separated into a continuous liquid phase;
olive oil separation from the other phases by pressure,
centrifugation or percolation.
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A total of eight extractions are performed: Two paral-
lel proves with “Kalinjoti” and “Ulliri i holle i Himares”
cultivar were processed by adding Calcium carbonate at
1% level; Two parallel proves with “Kalinjoti” and “Ulliri i
holle i Himares” cultivar were precessed without Calcium
carbonate addition. Calcium carbonate was added at the
beginning of the malaxation phase. To improve oil yield,
several researches have been evaluating the effects of both
malaxation phase (time and temperature) and technologi-
cal coadjuvants (talc) wich added at the malaxation step.
This operation procedure leads to a high extraction yield

and improves oil quality, due to a reduced volatile com-
pound loss and greater polyphenol content. The use of co-
adjuvants results in increased industrial extraction yields
while, at the same time, oil quality is unaltered [24].

3. Results and discussion

Table 2 shows compositional characteristics and
maturity index of the two cultivars that we studied in
two different periods of harvesting date. Moisture and
oil content were those normally detected in olives,
whose low ripeness degree was evinced by the matu-
rity index.

Table 2. — Compositional characteristics and maturity index of the processed olives

Cultivar Kalinjoti Ulliri i holle i Himares
01.11.2016 30.11.2016 01.11.2016 30.11.2016
Maturity index 2.33 3.5 2.30 3.01
Moisture (%) 63.8 62 64.5 61.7
Oil (%) 11.7 12.8 10.2 10.8
QOil (% dry matter) 24.5 25.2 21.3 21.7

The use of Calcium carbonate coadjuvant at 1% w/win
extraction procces is shown in table 3. The Calcium car-
bonate addition improves the oil yield in two cases. The
Calcium carbonate addition increased the oil yield more
for the Kalinjoti cultivar (20.5 kg 0il/100 kg olives without

calcium carbonate addition and 21.5 kg 0il/100 kg olives
with calcium carbonate addition in the second harvesting
time) than the “Ulliri i holle i Himares” cultivar. Cultivar
Kalinjoti that dominates on the Albanian orchards con-
firmed as a cultivar of interest for the production of olive oil.

Table 3. - Oil yield (%)

Talcoliva M Kalinjoti Ulliri i holle i Himares
01.11.2016 30.11.2016 01.11.2016 30.11.2016
0% 19.5 20.1 17.5§ 17.7
19.7 21 17.80 17.80
20.00 214 18.10 18.3
1%
20.8 21.6 18.25 18.31

Tables 4 and S show that the quality of the oil is im-
proved when calcium carbonate is used in oil extraction.
The results also show that the calcium carbonate gives a
lower acidity, lower peroxide values and lower UV extinc-
tion coefficients (K, , and Km) than without calcium
carbonate. “Kalinjoti” had lower acidity (0.33); lower
peroxide value (4.0): lower UV extinction coefficients
(K, and Km) (0.141 and 1.81) with calcium carbonate
addition, than “Ulliriiholle i Himares”. These lower values
were obtened for the second period of the harvesting time.

The lower values of these quality parameters indicate that
calcium carbonate gives better oil quality than without
calcium carbonate used in this study. The Unsaponifiable
matter values were similar for both extraction. The quality
of the oil was better for “Kalinjoti” cultivar than “Ulliri i
holle i Himares” cultivar. It is important to note that all the
oil samples fulfill the quality requirements set for highest
olive oil quality class: Extra Virgin Olive Oil. The olive oil
quality ranking is set by the European Commission in the
Regulation of (CE) N01989/2003.

Table 4. - Olive Oil Quality. Parameters obtained by Abencor System for the Kalinjoti olives

Harvesting Date Parameter Without Calcium Carbonate | Calcium Carbonate
1 2 3 4
01.11.2016 Degree of Acidity 0.41 0.36
Peroxide Value (meq O, /kg) 4.9 4.3
Unsaponifiable matter 1.16 1.14
Extinction Coefficient K o 0.15 0.143
Extinction Coeflicient K, 1.96 191
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1 2 3 4
30.11.2016 Degree of Acidity 0.39 0.33
Peroxide Value (meq O, /kg) 4.2 4.0
Unsaponifiable matter 1.06 1.05
Extinction Coeflicient K ,_| 0.15 0.141
Extinction Coeflicient K, 1.82 1.81

Table 5. - Olive Oil Quality. Parameters obtained by Abencor System for the “Ulliri i holle i Himares” olives.

Harvesting date Parameter Without Calcium Carbonate | Calcium Carbonate

01.11.2016 Degree of Acidity 0.59 0.51
Peroxide Value (meq O, /kg) 6.8 6.2

Unsaponifiable matter 1.35 1.31

Extinction Coefhlicient K___ 0.17 0.15

Extinction Coefhicient K 1.99 1.99
30.11.2016 Degree of Acidity 0.5 0.5
Peroxide Value (meq O, /kg) 6.78 6.6

Unsaponifiable matter 1.35 1.35

Extinction Coefhcient K __ 0.15 0.15

Extinction Coeflicient K ___ 1.87 1.86

These results of native varieties represent quality
and balanced profile of fatty acids, comparable with the
Mediterranean countries. Cultivar Kalinjot confirmed as
a cultivar of interest for the production of a high quality
olive oil. This cultivar containes the highest concentra-

tion of oleic acid (78.9% ) when we add calcium carbon-
ate, than the concentration of oleic acid (70.5%) in Ul-
liri i holle i Himares. The results of fatty acids of olive oils
samples are shown in table 6.

Table 6. — Fatty acid content of olive oils samples (%)

Kalinjoti Ulliri i holle i Himares
. Without .
Fatty acids Calcium Calcium Without Calcium Carbonate | Calcium carbonate
carbonate
Carbonate
Palmitic acid 9.74 9.76 8.16 8.19
Palmitoleic acid 0.39 0.42 0.42 0.39
Stearic acid 2.49 2.7° 1.89 1.91
Oleic acid 78.3 78.9 70.19 70.5
Linoleic acid 13.6 13.7 10.7 10.75
Linolenic acid 091 0.89 0.22 0.24

As regards the other analytical parameters, the use of
calcium carbonate caused a significant increase of total
phenols in Kalinjoti cultivar more than the other cultivar.
This is shown in table 7. Total phenol content as gallic

acid equivalent, for “Kalinjoti” was higher (219 mg/kg)
with calcium carbonate addition but “Ulliri i holle i
Himares” had lower percentage of these components
(212 mg/kg) with calcium carbonate addition.

Table 7. - Total phenol contents of olive oils samples (mg/kg)

CULTIVAR Calcium carbonate% Galic acid (mg/kg) Average value
Kalinjoti g iii 220
Kalinjoti i i;g 219
Ulliri i holle i Himares 8 i(l)g 205
Ulliri i holle i Himares i i(l)z 212
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4. Conclusions

The purpose of this work was to evaluate the effect
of Calcium carbonate on the extraction yield and quality
of extra virgin olive oils from two albanian autochtonous
“Kalinjoti” and “Ulliri i holle i Himares” olives. As a re-
sult of the work presented here, it can be concluded that
micronized calcium carbonate is an appropriate techno-
logical coadjuvant in the production of virgin olive oil. Its
use is especially recommended for the treatment of the so
called “difficult pastes” or emulsified pastes that could de-
crease the industrial extraction yield. Moreover, due to its
high specific area, carbonate use contributes in obtaining
clean oils, with a low level of moisture and fine particles.

The amount of talc that we added was 1% of its weight
on the weight of olives. Its also showed that calcium car-
bonate gave higher oil yields than without talc. The ob-

tained data pointed out a significant effect of calcium car-
bonate on the extraction yield and on the quality of the oils
obtained from olives of native cultivars, Kalinjoti and Ul-
lirii holle i Himares. In particular, the amount of obtained
oil from Kalinjoti cultivar with calcium carbonate addition
was more higher, than the other cultivar. The acidity, per-
oxide, UV extinction values and polyphenols were better
with calcium carbonate. The quality of the olive oil can be
classified as Extra Virgin Olive Oil according to the EU
classification system for the olive oils. This indicates that
the talc offers excellent benefits in olive oil manufacturing.
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Antifungal activity of endophytic bacteria of the genus Pseudomonas

Abstract: The article investigates the antifungal activity of endophytic bacteria of the genus Pseudomonas,

isolated from leaf explants of different varieties of strawberries. It is shown that a strong bacterial toxins
released when testing highly adaptive varieties of strawberries.
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AHTUdyHranbHas akTUBHOCTb 3HAO0PUTHOM OakTepum popa Pseudomonas

Annortanmst: CraTbsi MOCBSIEHA HCCAEAOBAHHIO aHTU(YHIAABHOM aKTUBHOCTU SHAOPUTHOM GaKTepUu

poaa P seudomonas, BbIAEAeHHOﬁ N3 AMCTOBBIX OKCITAAHTOB Pa3AMYIHbBIX COPTOB 3EMASITHHUKH. HOKaBaHO, 410 60-

A€€ CHABHBIC 6aI(TePHaAbeIe TOKCHHBI BPIACASIAMCD ITPU TECTHPOBAHNH BbICOKOAAAINITHBHBIX COPTOB 3€EMASTHHUKH.

KaroueBbie caoBa: oHAOUTHAS 6aI<Tep1/151, aHTHU(YHIaAbHasl AKTUBHOCTb.

PacTeHns] MOABEPraiOTCS ITOCTOSHHOMY BO3AEH-
CTBUIO CTPECCOBBIX $AKTOPOB OHOTHIECKOI 1 AOHOTHYe-
CKO¥ IIPUPOABL B 3THX ycAOBHsIX TpobAeMa yCTOMIUBO-
CTH PaCTeHHII K [IATOTeHaM, pelleHre KOTOPOH CBSI3AHO
¢ He0OXOAMMOCTBIO IIO3HAHMS He TOABKO 0COOeHHOCTeN
PU3HOAOTHH MAKPOOPTaHM3MA U [TATOTEHHOI'O areHTa,
HO U X B3aHMOOTHOIIEHHUI, SIBASIETCSI HanboAee Bax-
HOI1 U TpeOyIoleit A6TAAbHOTO H3y4eHHUs, YTO B UTOTe
II03BOAUT CO3AATh H0Aee 3P PEKTUBHYIO CHCTEMY 3AI[UThI
pacrenuii 2, 763].

MupoBasi TEHAEHIIHS COKPAIIEHHUSI AO3 BHECEHHS ar-
POXHMUKATOB OIIPEAEASIeT BO3PACTAHHE HEOOXOAUMOCTH
HCIIOAB30BAaHUS B PACTEHHEBOACTBE HOBBIX, AOTIOAHH-
TEAbHBIX ICTOYHUKOB MUHEPAABHOTO ITUTAHMS H OHOAO-
THYEeCKUX CPEACTB 3aIUThI pacTeHuil. B mocaepnee Bpemst
BCE 60OAbIIIee BHUMAHUE YIEHBIX IIPUKOBAHO K CO3AAHUIO
OHOIpenapaToB, OCHOBY KOTOPBIX COCTABASIOT IOA€3HBIE
ImTaMMBI 9HAOPUTHBIX GakTepwit [4, 4951]. Bakrepun,
HAXOASIIHeCs] BHYTPU PACTeHHUsI, 00AAAAIOT CIIOCOOHO-
CTBIO BBI3BIBAT SIBA€HUE QYHTHUCTAZHCA 32 CIET BHIACAL-
HYs TOKCMHOB. OHM CIIOCOOHBI 3aceAsiTh TU(BI IPHUOOB,
9TO, KaK IPABHAO, 3aKaHIMBAETCs UX AH3UCOM.Criocob-
HOCTb 0aKTepUil AUSHPOBATH PUOHOM MULIEAHI CBSI3aHA
C TeM, 9TO OHH 00AAAAIOT COOTBETCTBYIOIIMM HA60OPOM
pepMeHTOB, II0A ACTICTBIIEM KOTOPBIX PaspymaeTcst 060-

AOYKa KACTOK MHIJEAUS] U ACCTPYKTHBHOE COAEPIKHMOe
BBIXOAUT Hapyxy [3,167].

B cBsi3u ¢ 9THM, BO3HHKAA HEOOXOAMMOCTb H3-
y4eHUs] aHTUYHTAABHOM aKTUBHOCTH OAaKTepUH POAA
Pseudomonas, BbIAeAsIeMOI IIPU TECTUPOBAHHIHU PA3AHY-
HBIX COPTOB 3€MASIHHKH.

AuTndyHraspHble CBOMCTBA TOKCHHOB OaxTepu-
AABHOM MHKPOOMOTHI H3y4aAM ITyTeM ITOCeBa rpuba-
TecTepa.B KayecTBe TeCT-KyABTYpPBI HCIIOAB30BAAH U30-
asiTet rpu6oB Fusarium sp. u Alternaria sp. Yepe3s mecsir
IIPOBOAUAU GAABHYIO OLIEHKY POCTa IPUOOB U PACCUUTHI-
BaAH CTelleHb TOKCHYHOCTHU bakTepuit (A t) o popMyae:

A=100-P /P, x 100%,
rae A, — CTereHb TOKCUIHOCTH (8%)

P, — pocr rpuba-Tecrepa Ha ToKcuHe (B 6asrax)

P, — pocr rpuba-Tecrepa B KOHTpoAe (B 6assax).

Tatoxe aHTU(YHIAABHYIO AKTUBHOCTb GAKTEPHAABHOM
MUKPOGHOTHI H3YYaAK METOAOM “ABOMHBIX KYABTYP” (TO ecTb
COBMECTHOTO KyABTMBUPOBaHUs rpuba u 6aktepu) 1o 06-
Pa30BAHUIO 30HBI [IOAABACHIUSI POCTA IPUOA-TeCTepa IOA
BAWSHUeM Gakrepuy B damkax [lerpu [ 1, 456].

Kax cBHAETEABCTBYIOT Pe3yAbTaThl HCCACAOBAHHUI,
6oaee cuabHbBIE GakTeprasbHble TOKCHHBI (At=64,3%)
B OTHOLIEHUH H30ASITOB BO3OYAUTEAS] $py3apHO3a BBIAE-
ASIAHCD IIPH TeCTHPOBAHUH BBICOKOAAAIITHBHBIX COPTOB
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seMassHUKU: YpoxkaiHas LIT'A, Qeriepsepk u Paopa.
OreHKa COCTOSIHUSI TPUOHBIX KOAOHHIT IIOKA33Ad, YTO
I0A AEHICTBHEM GaKTepHaAbHBIX TOKCHHOB HAOAIOAQAACH
CHADBHAsI CTEIIEHb AT PAAALIMH, IMEAO MECTO U3pAaCTaHHe
CTepHABHBIM MUIIEAVIEM U AUBHUC KOAOHUIL.

CremeHb TOKCUYHOCTH OaKTepHil, BHIACACHHBIX
U3 AUCTOBBIX 9KCIIAQHTOB cOpToB Pearontamr, Ma-
poimka u IIpuBAekaTeAbHas, B OTHOLIEHHH Ipuba
Fusarium sp. Taxke 0Ka3daAach AOCTATOYHO BBICOKOM
(At=57,5%).

MeHee BbIpaKeHHbIM yIHETAIOIIMM ACHICTBHEM B OT-
HOLIIEHUY BO3OYAUTEAS] GY3apPUO3HOTO YBSIAAHIS 3€MASI-
HHKHU 00AQAQAM 9HAOTOKCHUHDI OAKTEepHI, BHIACACHHBIX
npu TectupoBanun coproB PecruBaspnast, Buma 3anra
u Buma 3apra (At=48,7%).

HauMeHplryto aHTHQYHTAABHYIO aKTUBHOCTD IIPO-
AEMOHCTPHPOBAAH OaKTEPHAABHBIE IITAMMBI, BbIACAHB-
1IMecst Ipy TecTUpoBaHuu copToB Buma Tapaa, Kumbep-
An ¥ BapAnpayH, KOTOpble XapaKTepU30BAANCh HU3KUM

AAANTALIMOHHBIM IIOTEHIIUAAOM II0 CPABHEHHIO C APYTH-
MH HCCAEAYeMBIMH GpOpMaMHu.

CaeayeT TakKe OTMETHUTB, YTO OAKTEPHAABHbIE IITAM-
MBI ¢ 60Aee BBICOKOI TOKCHYECKOH aKTUBHOCTBIO pop-
MHUPOBAAH IIUPOKHUe 30HbI HHrrOuposanus Fusarium sp.
(>10 mm).

IIrammsr Pseudomonas sp. mposIBHAM IIHPOKHUIL
CIIEKTP aHTarOHMCTUIECKOTO ACHICTBHS U B OTHOIIEHUH
rpuba Alternaria sp.ITpu aTOM BbICOKYO aHTHQYHIAAD-
HYO aKTHBHOCTb OOHAPYXKUAU GaKTepPHUAABHbIE IITAMMBI,
BbIA€ACHHBIE [TPU TECTUPOBAHUM HAUOOA€e AAAIITUBHBIX
COPTOB 3€MASTHMKH M AABaBIIME HA TUTaTEABHBIX CpPeAAX
C ABOFHOI KYABTYPOI CaMyI0 GOABIIYIO 30HY HHIHOU-
poBaHua-21 Mm.

TakuM 06pa3oM, IPOBEACHHbIE HAMU HCCACAOBAHUS
IIOKA3aAH, YTO Te HaKTEePHH, KOTOPBIE BBIACASIIOTCSI IIPU Te-
CTUPOBAaHHU OOA€e AAANTUPOBAHHBIX COPTOB 3eMASIHUKH,
00AQAQIOT AOCTATOYHO BBIPAKEHHOM AHTH(YHTAABHOM aK-
TUBHOCTBIO B OTHOIIEHHH M3y YeHHbIX 'PHOHBIX [IATOT€HOB.
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1. Metopb! akcriepuMeHTaAbHOM MuKoAsorun. — Kues: Haykosa aymxa, — 1982.

Maxkcumos M. B., Beceaosa C. B, Hyxnas T. B., Capsaposa E. B, Xaiipyaaun P. M. Crumyanpyromue pocT pacTeHui

GaKTepHH B PEryASIIMH YCTOMYUBOCTH PACTEHHUI K CTpeccoBbIM pakTopaM. Pusrosorus pacrennit, — 2018.

w

Mupuunk T. I [Tousennas muxosorus. — M.: MI'Y, — 1988.

4. Compant S, Dufty B., Nowak J. et al. Use of PGPB for biological control of plant diseases: principles, mechanisms
of action and future prospects. — Appl. Environ. Microbiol., — 20085.
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Abstract: The work is study the possibility of wastewater recycling. Analysed water-chemical mode
of enterprises, the influence of the quality of waste water to work auxiliaries. Studied social and economic
factors interact regulators to achieve potential leverage greening water basin rivers. Proposed an innovative
ways for developing parks.
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CounanbHblie orpaHu4YuvuTeN I pa3enTuda TexHonapkoe

AnnoTanus: PaboTa 3akAI09aeTCst B ICCAGAOBAHUH BO3MOXKHOCTH PEIfKAMHIA CTOYHBIX BOA. [IpoBeaeH
AHAAM3 BOAHO-XUMHYECKOTO PEeXXHMA pabOThI IPEATIPHSTHIL, U3Y4eHO BAMSHIE Ka4eCTBA CTOYHBIX BOA Ha pa-
60Ty BcrioMoraTeAbHOro 060pypoBaHust. K3yueHb! cOIfMaAbHbIE K 9KOHOMUYECKHE GAKTOPHI B3AMOAECHCTBHS
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PETYAATOPOB C IIEABIO HAXOXACHIA ITOTEHIIHAADHDBIX PhIIaroB 9KOAOTHU3AIII BOAHOTO 6acce171Ha PeK. HpeA—

AOJXEHBI ITPOrpECCUBHBIE ITYTH PAa3BUTHA TEXHOIIAPKOB.

KaroueBbie cAOBa: KaueCTBO BOAbL, BOAOIIOTPeOAEHE, 9KOHOMHIYECKUI AaHAAU3, IHEProcOepeXeH e,

9KOAOTH, ANMUT, AATHPOBAHHE, npec]_)epeHuHH, TOYKa 9KOAOIMMYHOCTH.

AxTyaApHOCTD BBIOpaHHOI TeMbl. B Hacrosimee
BpeMsI TeXHOIIAPKU [IPEACTABASIIOT cO00i1 ypbaHucTH-
YeCKHe CTPYKTYPBI, BKAIOYAIOIIe HECKOAPKO CMEXHBIX
XO3SMCTBEHHBIX IIOAPA3ACACHHH, IPeAHA3HAYEHHBIX AAS
CHIDKEHUSI BHYTPHUIIeX0Boi1 cebecTonmocTr. TexHoro-
TMYECKH IPOLeCC MOXXET IpeTepIieBaTb MHHOBALIMH
B CAy4ae OTCYTCTBHUSA OXXHAAHUS ITOATBEPXKACHHUA PYKO-
BOACTBOM I'OTOBHOCTH K M3MeHeHMsM. B coBpemMenHOM
MUpe, HeOOXOAMMO OIlepaTHBHOE BMEIIATEABCTBO B TEX-
HOAOTHYECKOM I[eIIOYKe, BHE 3aBUCHMOCTH OT BePTHKAAN
yrpasaenus [1].

Yder KadyecTBa ChIPbsl, BXOASIUX KOMIIOHEHTOB
U KOHTPOAD BBIXOAQ TOTOBOM IIPOAYKITMH MOXXHO OCY-
IeCTBASITD AUCTAHIJHOHHBIM CIIOCOOOM Ha ACLIeHTPAAH-
30BaHHOM OCHOBE.

Pa3yMHBII PyKOBOAUTEAD COBMECTHO CO CAYX0Oit
9HEPreTHKOB Ha3HAYAeT OIlePALIMOHHBIN U CTPATernIeCKUn
IIAQH Pa3sBUTHS IPEATIPUATIS B 3aBUCHMOCTH OT IIOPTQeAst
3aKa30B M 9KOAOTMYIECKOM OPUEHTHPOBAHHOCTH.

Breppenue aBTOMarM3anuy, KOMIIbIOTEpPU3ALMU
B TEXHOAOTMYECKOM LIEIIOYKE ITO3BOASIET BBICBOOOAUTD
CBOOOAHBIE CPEACTBA «HAKAAAHBIX PACXOAOB> U ITepeHa-
IIPAaBUTb UX B «4YHUCThIe TEXHOAOTUH > MHHOBAIUM. Tak,
K IpUMepY, IPUMeHS A AUCTAaHLMOHHBIN KOHTPOAD 32 TeX-
HOAOTHEH IIPOU3BOACTBA, AATIMKHU OTAOXKEHUI U KOPPO-
3UH B TPyOOIIPOBOAAX, & TAKXKE MATHUTHbIE PE30HATOPDI

AASL OYHCTKH TPYyOOIPOBOAOB M HECOMHEHHO BaXKHBIH
KOMITOHEHT—Ka4eCTBEHHYIO IOAITUTOYHYIO BOAY MOXHO
COKPAaTHTh «HaKAQAHbIE PACXOABI>»> A0 MUHHMYMA [2].

IToa xauecTBeHHOM ITOAIIUTKOM, B AQHHOM IIpH-
Mepe OyaeM HOAHMMaTh moAydeHHyio y TopBoaoxka-
HAaAa TeXHHYECKYI0 BOAYy M IOAOTOBAeHHYIO Ha Na-
KaTHOHUTOBOM QHABTPE AO HOPM ceTeBoit Boabl (JK=1,
0 mr-akB/ A, I11=0,3 mMr-xB/ A, coaecopepsxarueM S0 Mr/ A,
Cioy=S Mr/A).

ITpuMepoM MOAOOGHOTO peryAMpOBaHHsI MOKET CTaTh
XapaKTEePHbIH IIPUMED:

ITena 3a 1 m* rexunyeckoit Boast — 3,56 rpH. Iepe-
IIAQTA 32 IPeBbIIIeHNe AUMHUTA II0 BOAOTIOTPeOACHHIO,
epH
P 17,8 rpn.

3
M

CAepOBaTeAbHO, TIOAOOHAST MOTHBALIMS IIPUBEAET
K CHIDKEHHIO YIIOTPebAeHNs IPHUPOAHDIX PECYPCOB KaK
BUAHO U3 rpaduKa 2, ¥ pOCTa 9KOHOMUH [IPH yMEHbIIIe-
HUH BOAOIIOTPeOAEHHS.

ITpuHMMasi BO BHUMAHMe, YTO AI060€ BbIITyCKaloLjee
IIPEANIPYSTHE SIBASIETCS TAATEABIIUKOM HAAOTOB, MOSKHO
IIPeAYCMOTPETb GUCKAABHbBIE AOTALHHL.

CrouMOoCTb BOABL, IPH/TOA:

b=a-c=3,56-8000000 = 28480000,21)—H (2)

200
rae a — IjeHa 3a 1 M? TeXHIYeCKOI BOABL I'pH/M?;

¢ — BOAOIIOTpeOAEHHUE IIPEAIIPUSITHSL, M/ TOA.

Tabnuua 1. — MoTrBaums NPonN3BOACTBEHHLIX MPEANPUATAN

Boaonorpe6aenne npeanpusTs, M>/roa CToHMOCTD BOABI, IPH/TOA
8000000 28480000
IpeBbiuieHne BOAONIOTpebAeH S, M*/TOA
50000 | 100000 150000 | 200000 | 250000 | 500000
CroMMOCTb IIepernAaThl 3a IIPeBbILIeHIE 3200pa TEXHUIECKO BOABL, TPH/TOA,
890000 | 1780000 2670000 | 3560000 | 4450000 | 8900000
MorTuBaLisi IPOMKOMIIAEKCOB 32 pecypcocbepeskeHre, IpH/Top
10% 15% 20% 25% 30% 35%
25890909 | 24765217 | 23733333 | 22784000 | 21907692 21096296
OKOHOMHMSA OT CHYYKEHHS BOAOHOTPQGAEHI/IH HPOMKOMHAQKCOM, I'pH/FOA
2589091 | 3714783 4746667 | 5696000 | 6572308 | 7383704
MOTI/IBaHI/Iﬂ TeXHOHapKa K pecypcocﬁepexceHI/Ie HPI/I BKOHOMI/IH oT CHIKEHHUA BOAOHOTpe6AeHI/I5[
10% 06HOBAEHUS B TOA: TeXHOMAPKOM:
f=b-h=28480000-0.1 :25890909,?’7’; (4)  D=b—f=28480000—-25890909 = 2589091,% (5)

rae h — IpOLIeHT 9KOHOMUH B rop, %.
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30000000
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20000000
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5000000
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0 | | | | | | | | 1 I |
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== CTOMMOCTb IKOHOMMA

PucyHok 1. BHegpeHue MHHOBaLUMWIA OJ1 CHUXEHUS NoTPebieHns NpupoaHbIX PECYPCOB

6,8E+10 -

6,6E+10 -

6,4E+10 -

6,2E+10 -

6E+10 -
5,8E+10 -
5,6E+10 -
5,4E+10 -

5,2E+10 T T T
Foa0BOK A0X0M C FoaoBOM A0Xom C FonoBOM A0X04, C
20%HAC, rpH 10%HAC, rpH 5%HAC, rpH

PucyHok 2. Bo3amMOXHOCTM Anst prckanbHOro AaTMpoBaHus 3KOIOrMYHOro NpeanpuaTus

2,1E+10

2,05E+10 -

2E+10 -

1,95E+10 -

1,9+10 -

1,85E+10 -

1,8E+10 -

1,75E+10 T T T ;
3aTamMoM¥Ka  3aTamMoMKa 33TaMOMKA  3aTaMOMKA
33% 30 25 20

PucyHok 4. BOMOXHOCTM N1 AaTMpoBaHUs PermoHaibHOro Npomn3BoauTens
nyTeM CHUXeHne Tapmda Ha TaMOXXEHHOE 0DOPMIIEHME
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Ymenpmast 06seM HAC AASI KOHKPETHOTO IIpeATIpH-
SITHS, OCYIIeCTBASIIOIETO IPUPOAOOXPAHHYIO ACATEAD-
HOCTb, PETHOH CIIOCOOEH YAYYIINTD PETHOHAABHYO 9KO-
aoruro. ITpuMep BHeApeHNUS TOAOOHOTO AATHPOBAHMUS
MOX>XHO PacCMOTpPeTb Ha puc. 3

Cuusus HAC Ha 10%, MOXKHO BBICBOOOAHUTD AOBOAD-
HO KpYIIHbIe HHBECTHUIIMH Ha Pa3BUTHE TeXHOIAPKA.

ITpeanioAo) 1M, 4TO KpOME XO3SICTBEHHOH AATEAD-
HOCTH, TIPEATIPUSITHE OCYIECTBASIET SKCIIOPT IIPOAYKIHH.
YcAyTH TaMOXKeHHOTO 0pOPMAECHHS IPy3a OPUEHTHPOBOY-
HO cOCTaBASIOT 33%. MOXXHO IPeATIOAOKHUTD, 4TO AASI TIOA-
AEPKKH PEeTHOHAABHOTO ITPOM3BOAHTEAS], MOXKHO ITPUMe-
HUTBH HIDKe IIPOLIEHT IIOAOOHBIX YCAYT, HATIPABHB Pa3HHULLY

Ha BBIIOAHEHHE 9KOAOTUYeCKUX MepornpusiTuit (puc. 4).
CyObeKTHBHO MOXKHO IIPEATIOAOXKHUTD, YTO IPH Ha-
AMYUH MOIHOTO OTeYeCTBEHHOTO IIPOM3BOAUTEAS, TOCY-
AAPCTBO MOXKET IIPHMEHHUTD CIIEIJHAAbHOE AATHPOBAHKE
B 06AacTU TapuOB Ha SHeproHocUTeAH (BOAOCHAGMe-
HUe, 9AeKTPUIECTBO, BOAOOTBEACHNE, TEIIAOCHAOKEHHe
1 ipoyee). Tak MOAGAMPYS CUTYALHIO, TOAYYAEM PEAAb-
HOE BBICBOOOXKAEHHE CPEACTB AASI IIPOBEAEHHSI 9KOAO-
I'MYHBIX MHHOBanwmit (puc. S). Aake P CHUKEHUH Ta-
pudoB Ha BOAOIIOTpebAeH e co cTaBKoit 10%, moaydaem
BbIcBOOOXKAeHMEe 10% paoxoaa. ITo cymecTBy momoxer
BHEAPHUTDb IPOPECCHOHAABHYIO CTAaHIIUIO BOAOIIOAIOTOB-
K, AM60 06HOBAEHHME MAPKa HACOCHDIX arperaros S ].

30000000 -
25000000 -
20000000 -
15000000 -
10000000 -
5000000 -
0 T
Mnata 3a Bogy, [atuposaHue
no 10%
CTaH4apTHOMY
Tapuoy

HatuposaHue
20%

HdatuposaHue
30%

PucyHok 5. MNMoTeHumanbHoe BeIcBOOOXAEHME KanuTana npu rocygapcTBEHHOM
0aTMpoBaHUN NPeanpuaTUn No BOOONOTPeONEeHIO

MO>KHO IPEATIOAOXKHTD, YTO MOAOOHbBIE pe3epBbI
€CTb U B ITAQHE AeKTPUYECKOH SHEepIuH, U B IIAaHE Te-
IIAOBOM SHEPIUH U B IIAAHE BOAOTBEACHHS, TEM CaMbIM
YBEAHYHUB [IOTOKH B 3 1 60Aee pas.

Ha ceropssmumit AéHb TaKKMM Xe aKTyaAbHBIM BO-
IIPOCOM AASI 9KOAOTHIHOCTH — MOAAEPIKKA CTAOHABHO-
CTH pabOTHI IPEATIPUSTHSL, HECMOTPSI Ha 9KOHOMUYECKHEe

U corpaabHble Borpocsl. [losbiunenue Tapuos Oesyc-
AOBHO CKa3bIBAeTCS HAa MPOAYKTUBHOCTU TEXHOAOTHYE-
ckoro npornecca. IIpu aToMm BHeApeHHe 3KOAOTHYECKUX
MEpOIPUATUH AOAKHO CTaTh NMPHOPUTETOM HA BCeX
npeAnpusTHAX [4]. Yrpo3y AASL MEPONIPUATHIT MOXKHO
IPOHAOAI0AATD Ha pHC. 6.

14
12 ‘

] 41?'-'\3/
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Cnpoc Ha 3Ko/IoTHYecKue
MeponpuAaTMA
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& i
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BHeApeHHe 3KONOMMUYECKMX MEPONPUATHIA

PuncyHok 6. Touka 3KOHOMUYECKOro ONTUMyMa 3arpsi3HEHUI MPY aHHOM
ob6beme nponseoacTea (npokat 3,5 MSIH. TOHH/roA,)
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Broane BEPOATHO, YTO IIPH BHEAPEHHHU HOBOMH TeXx-
HHKH U IIPpEKPAIEHUN c6poca CTOYHBIX BOA (HOBTOPHO-
IIOCACAOBATCAbHAA CI/ICTeMa) IIOABHUTCA H606XOAI/IMOCTB
YCTAaHOBKH PE3OHATOPOB AASl HAAAAKH BOAHO-XMMU-
4YECKOro peXrMMa HOBOI'O y4acCTKa PpEIHUKAMHIA M KaK
CACACTBHE ITOABACHHUE HOBBIX pa60q1/1x MECT U OY€BHUAHO
HOBBIN TOBaPHbII;I IIPOAYKT (CTPOI/ITeAbHaH I/IH,A,YCTPI/U{).

I/ICXOAﬂ N3 IIPOBEAEHHOI'O aHAAM3aAMO>KHO BBIACAUTD
PppIMaru peryAMpoOBaHMS OXPaHbI OKPY)KaIOL[IEfI CPpEADI
KpOME AATHPOBAHUS, TAKHE METOADI KaK yI€T CTOYHBIX
BOA [4], HAAOTH 3a IIOAP30BaHHNE IPUPOAHDBIMU peCypcCa-

MU, MaT€pHAAbHAS U TEXHHMYECKOe PEeHOBAIH, TOBbIIIe-
HIUe OTBETCTBEHHOCTU COTPYAHKOB SHEPIOCAYKOBI [3].

PexoMenpanum:

1. Bosspar C6POCH0171 BOABI IIPEAITPUATUI BHI3BOASI-
eT Ao 13% crparermyeckoro chbipbsi IPOU3BOACTBEHHBIX
TP EAITPUATHIL.

2. MOHUTOPHHT KauecTBa IIOBEPXHOCTHOM BOABI I10-
3BOASIET COKPAaTHTbh HAKAAAHBIE PacXOAbI Ha 8%.

3. IIpeaAroskeHbI BAPHAHTHI COPUHAHCUPOBAHMSA IKO-
AOTHYECKUX MEPOIIPUSITHUIT Ha OAFDKAIIINE TOABL.

Cnncox AuTepaTypsI:
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Device and aparatus for magnetic and magnetic-
pulse treatment fuels for transport

Abstract: The Navy is constantly updated by the courts increased capacity with powerful diesel engines.
Low-speed marine diesel engines of high power, used as main engines, working mainly on heavy grades of
fuel. Due to the deteriorating quality of heavy fuels and the aggravation of environmental problems and
general operating expenses importance of effective preparation of fuel is of great importance to the courts.
In road transport, there is a tendency to tighten rules on emissions of exhaust gases, as well as reduced
fuel consumption due to the increase in fuel prices. The cost of fuel is of great importance to consumers,
and ecology is given significant attention, from this it follows that the magnetic treatment of hydrocarbon
fuels is quite relevant from the reduction of harmful emissions and consumption, as well as improving the
operational life of the ship and automobile engines. This tendency has forced experts to develop and improve
the installations and systems for magnetic fuel treatment with higher density and higher than in the past,
the content of asphalt — tar, sulfur and mechanical impurities.

Keywords: ecological safety, magnetic treatment, fuel consumption, the magnetic field.
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YcTpoicTBa un anapartbl AJis MarHUTHOU U MarHUTHO-
MMMYJIbCHOM 06pPaboTKM TONJIMBA Ha TPaHCNoOpTe

Annoranus: Mopckoit gAOT OCTOSHHO MOMOAHSETCS CYAAMH YBEAUYEHHOM IPY30IIOAbEMHOCTH C MOII}-
HBIMU AM3€ABHBIMHU ABHTaTeASIMH. MaAOOOOpOTHBIE CYAOBbIE AU3EAU OOABIION MOIHOCTH, IPHUMeHseMble
B Ka4eCTBe FAABHBIX ABUTAaTeA€H!, pAOOTAIOT B OCHOBHOM Ha TSDKEABIX COPTaX TOTIAMBA. B cBSA3H ¢ yxyAlIeHUEM
Ka4eCTBa TSDKEABIX TOIAUB M 000CTpeHHeM OOIUX 9KOAOTHYECKUX MPOOAEM U IKCIIAYATAIIMOHHBIX PACXO-
AOB BOXKHOCTD 9 PeKTUBHOM IIOATOTOBKHU TOIIAMBA Ha CYAAX MMeeT 6oabmioe 3HadeHue. Ha aBToMo61ABHOM
TPAHCIIOPTe UAET TEHASHIIUS K y)KeCTOUEHHIO HOPM II0 BIOpOCaM OTPabOTaBIINX ra30B B aTMOCPEPY, a TAKOKe
yMeHbBIIIeHHEe PACX0AA TOIIAMBA B CBSI3H C yBeAMYEHHEeM IjeH Ha TONANBO. CTOMMOCTD TOIAMBA UMeeT OOAb-
IIOe 3HAYeHHEe AASI TOTPeOUTeAel], 2 9KOAOTHH OTBOAUTCS 3HAYUTEAbHOE BHUMAHHE, C 9TOTO CACAYeT, UTO
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MarHuTHasia o6pa60TKa YITA€BOAOPOAHDBIX TOIIAMB AOBOABHO aKTYaAbHA CO CTOPOHBI YMEHDIIEHII BpEAHDIX BbI-

6pocoB B aTMOCHEPY U PACX0AQ, @ TAKKE IIOBBIIIEHHS IKCIIAYATALIMOHHOTO CPOKA CAYYKOBI CYAOBBIX U aBTOMO-

61/IAbeIX ABHI‘aTeAefI. OrmMmeuenHas TEHACHI A 3aCTaBHAQA CIICITHAANCTOB pa3pa60TaTb 1 yCOBEPIIEHCTBOBATD

YCTaHOBKH 1 CHCTEMbBI AAST MarHUTHOM O6pa6OTKI/I TOIIAMBA C 60Aee BBICOKOM ITAOTHOCTBIO 1 60Aee BBICOKHM,

4€M B IIPOIIAOM, COACP>KaHUEM aC(l)aAbTO — CMOAMCTBIX BEII€CTB, CEPbl U MEXaHNUIECKUX anMecef{.

KAroueBbIe cAOBa: 9KOAOTHYECKASI 6630HaCHOCTb, MarHUTHasA 06pa60TKa, PpacCxoA TOIIAYIBA, MAarHUTHOE ITOAE.

BBeaenne. MarautHyio 00paboTKy TOIAMBA
Ha TPAHCIIOPTe C I]€AbI0 YBEAUYEHHUS ero MOTpeOUTeADb-
CKUX KauecTB (yMeHbIIeHHS PACX0AQ, YBEANEHHIE MOL-
HOCTH ABHTATeAS) MOKHO OTHECTH K OAHOM U3 Hanboaee
AMCKYCCHOHHBIX M He TePSIOIIUX CBOEM MOMyASPHOCTH
TeM. CIIOCOOCTBYIOT 9TOMY, B OCHOBHOM, ABa $aKTOpa:
IPOCTOTA 1 ACTIIEBU3HA TAKOK 00pabOTKH U 3asIBACHHBI
BBICOKMI e€ skoHoMHYeckuil apekT. BmecTe c Tem,
MOXXHO KOHCTaTHPOBATh, UTO AaKe yBeAnmdeHHe Ha 5%
OTPeOUTEABCKHX KAueCTB TOIAMBA, IPH OOeIjaHHBIX
15-20% u 60Aee, Ipy TaKO¥ AeIIEBU3HE U IIPOCTOTE Mar-
HUTHOH 00paboTKH, IPOU3BEAH ObI PeBOAIOLINS BO BCEX
TeTAOBbIX ManuHaX. Oco6eHHO 3TO KacaeTcsl aBTOTPaH-
CIIOPTAa U CYAOBBIX 9HEPreTHYeCKUX YCTAHOBOK. YKa3aH-
Hasi IpobAeMa MOXKeT OBITH pellleHa B pe3yAbTaTe 9KC-
IIePUMEHTAABHOTO MCCAEAOBAHMUS 0OPAOOTKU TOMAMBA
HMITYAbCAMH MATHUTHOTO ITOASI AOCTATOYHON MOIJHOCTH
C PEryAMpPyeMOM AAUTEABHOCTBIO M YaCTOTOM MMITyAbCA.

ITocranoBka mpo6aemsr. I[TpobaemMa uncTOTHI aT-
Mocdepbl BOBHUKAA BMECTe C IIOSIBAEHHEM TPAHCIIOPTA,
paboTaroliero Ha yrAeBOAOPOAHOM TOMAMBe. BrIcTpbIit
POCT U pasBUTHe TpaHCIOPTa B XX BeKe IIPHUBEA K TAKOMY
yBEAMYEHHUIO 00beMOB TOKCHYHOCTH BHIOPOCOB, KOTOpbIE
y>Ke He MOT'YT OBITb PAaCTBOPEHBI B OKPY>KAIOIel Cpeae
AO KOHIJeHTpaIHii, 6e3BpeAHbIX AASI YeAoBeka. Macco-
Bast 9KCIIAYaTaIlMsl aBTOTPAHCIIOPTA COIMPOBOXKAAETCS
POCTOM ero BO3AeHCTBHUS Ha OKPY>Karomfyo cpeay. I aTo
TOABKO aBTOMOOMABHBII TPAHCIIOPT,  €CTh TAKKe MOP-
ckoit. Pa3BuTHe CYAOXOACTBA IIPUBEAO K CTPOUTEABCTBY
Ka4eCTBEHHO HOBOTO (AOTA: C MOILIHBIMU dHEpreTHde-
CKUMH ycTaHOBKaMHU. CHTYaIMs OCAOKHHAACD ITMPOKUM
BHeAPEHHEM Ha (pAOTe TSDKEABIX COPTOB TOIIAMBA C CO-
AepxaHueM cepbl A0 4%. [1] Takum 06pa3om, TOABOASL
HTOT CKa3aHHOMY COBEPIIEHCTBOBAHUE MEXaHU3MA [OA-
FOTOBKH TOIIAMBA K C)KUT'AHHUIO, AAS yMEHBIIEHHS PACX0-
Ad TOTIAMBA U MOBBIIIEHUS 9KOAOTNYECKUX ITIOKA3aTeAeH
aBTOMOOMABHBIX M CYAOBBIX ABUTAaTeA€l 110 BbIOpocam
OTpabOTaBIIKX ra30B B aTMOCEPY SBASIIOTCS Ha CETOA-
HAITHUM A€HDb aKTYaAbHBIMH.

AKTyaAbHOCTD HCCAECAOBaHHUS. AKTYaAbHOH Ha ce-
TOAHS SIBASIETCSI 3aA24a PA3PaOOTKH YCTPOMCTB AASI Mar-
HUTHOHM M MarHUTHO-HMITyAbCHON OOpabOTKH yraeBo-
AOPOAHBIX TOTIAUB Ha ABTOTPAHCIIOPTe U $AOTE, B CBS3H

C TeM, YTO 3HAYMTEAbHOE BHIMAHIe OTBOAHUTCS IleHe TO-
TIAMBA U 9KOAOTHYECKOMY ACIIEKTY C 9TOIO MOXKHO CAEAATh
BBIBOA, YTO MarHUTHAsI 0OPabOTKa yTAeBOAOPOAHBIX TO-
TIAMB AOBOABHO aKTYaAbHA CO CTOPOHBI yMEHbIICHHUS BPEA-
HBIX BBIOPOCOB B aTMOCEpY, PACX0AA TOIAHBA A TAKXKE [O-
BBILIEHNS 9KCIIAYATAIIHOHHOTO CPOKA CAY>KOBI ABUTATEACH.
ITean pa6oTsi: ITpopeMOHCTPHUPOBATH UMEIOIIHECS
YCTPOMCTBA U 060PYAOBAHIS AASI MATHUTHOJ X MarHUT-
HO-HMITyAbCHOH 00pabOTKHU YTA€BOAOPOAHBIX TOIIAMB,
pacckasaTh 06 9TaIaX UX CTAHOBACHHS U Pa3BHUTHS.
H3AroxeHHe OCHOBHOro Marepmaia. OcTpora
9KOAOTHYECKUX IPOOAeM B MUpe I'PO3HT IepepacTH
B TAODAABHYIO 9KOAOTHYECKyIo KaracTpody. [raBHOM
IPUYUHOMN 3arpsisHEHUS] aTMOCEPBDI, SIBASIETCS B Iep-
BYIO O4epeAb HeCOBEPUIEHCTBO TENAOBBIX MAIIMH (ABH-
rareaeil BHyTpeHHero cropanus) [2]. Y5ke Ao0ka3aHo, 9TO
HX BKAAA B 3arpsisHeHHe aTMOCQephl IAAHETHI TPUOAU-
xaercst k 70-80%. ITpobaemoit siBAsieTcs: 0becrieyeHre
OXPAaHbI OKPY>KaIOIel CPEABl B YCAOBUAX HHTEHCUBHOM
9KCIIAyaTaI[d aBTOMOOUABHOTO M BOAHOTO TPaHCIIOP-
Ta. BOyKHYIO POAD B yAyUIIEHHH CAOXKUBIIEFICS CUTYAIIUH
IPU3BaHa ChI'PATh IPOrPECCHBHAS TEXHOAOTHS — Mar-
HUTHOM 00pabOTKU yrAeBOAOPOAHOTO TomAuBa. OAHUM
M3 METOAOB CHIDKEHHS BPEAHBIX BHIOPOCOB B aTMOCde-
Py SIBASIETCSI TIPEABAPUTEAbHASE 00PAbOTKA TOIAMBA AAS
ABHTaTeAeil BHyTPEHHETO CTOPAHHS B MATHUTHbIX IOASIX.
Boaee moAHOe cropaHue TOIAMBA IIPHBOAUT K CHIDKe-
HUIO COAEPIKAHUSI BPEAHDIX IIPHMeceil B OTPabOTaHHbBIX
rasax, 4To, B CBOIO O4epeAb, CIOCOOCTBYeT YAYULICHUIO
axorormueckont o6cranosku [2]. Copepxannem pAaH-
HOTO METOAA OOpabOTKHU SIBASIETCSI MPUMEHeHHe, KaK
IIOCTOSIHHOTO MAarHUTHOTO IIOAS, TaK M UMITyAbCHOTO
MAarHUTHOTO IIOAS CO CII€I[MAABHO BBIODAHHBIMH IIa-
pamMeTpaMu AASL 0OPabOTKH TOIIAMBA ABTOMOOMABHBIX
U CyAOBBIX ABHrareseil. Takas o6paboTKa IPHBOAUT,
KaK ITOKA3aAH IIPOBEACHHbIE NCCACAOBaHMS [4], K yayd-
IIIEHUIO CTOPAHHS TOIAUBA H, KAK CAEACTBHE, €ro 9KO-
HOMHUH, & TAKOKe YMEHbIIEHHUIO COAPIKAHHS IIPOAYKTOB
HETIOAHOTO CropaHus (TOKCHYeCKHX M KaHIIepOTeHHbIX
BeIeCTB) B BBHIXAOIHBIX rasax Apurareast. CymHOCTD
IPeAAATaeMOTO METOAQ MATHUTHO-HUMITyAbCHOM 06pa-
6OTKM TOIIAMBA COCTOUT B BO3AEHCTBUH HA TOTIAMBO, ABU-
XyIIieecs: B TOIAMBOIIPOBOAE, HMITyAbCHBIM MarHUTHbBIM
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IIOAEM, CO3AaBaeMOM B MHAYKIIMOHHOM KaTYIIKe, OXBa-
ThIBalOIel TOIAMBOIPOBOA. BosaericTBue ummyabcHo-
IO MarHUTHOTO ITOAS HA TOIIAUBO HOCUT BBIPa>KeHHBIN
Pe30HAHCHBIN XapaKTep, IpUieM pe30HaHC UMeeT MeCTO
KaK AASl 9aCTOTHI IIOBTOPEHHS UMITYABCOB, TaK U AAS MH-
AYKITHH MarHUTHOTO moas. IIpepsaraemas TexHoaorus
MAarHUTHO-HMIIyAbCHOM 0OPabOTKY TOIIAUBA SIBASIETCSI
Ha CAMOM AEA€ 9AeKTPOMArHUTHOM 06pa6oTkoii [ S ]. Bo-
Aee ITOAHOE CTOpaHUe TOIANBA IIPOMCXOAUT BCACACTBHE
pasBaAa KPYIHBIX PAKITHI (uam KAaCTepOB) TOIIAWBA
IIOA, AGHICTBHEM DAEKTPUYECKOIO MMITyAbCa, COPOBO-
XKAQIOIIIEr0 MAarHUTHBIA UMITYABC. B pesyapTaTe moBbime-
HUSI [IOAHOTBI CTOPAHMSI TOIAMBA CHIDKAIOTCS BBIOPOCHI
B aTMOC{epy TOKCHYHBIX IIPOAYKTOB HEIIOAHOTO Cropa-
HIHS TOTIAMBA. B MOMeHT nepecedeHrss MarHUTHBIX CHAO-
BBIX AUHHI TIPH ITePeKAYMBAHUH TOIIAUBA Y HETO M3Me-
HAETCS CTPYKTYpPa, CHIDKAIOTCS CUABI IOBEPXHOCTHOTO
HaTsDKeHMs], YBeAMYMBAETCsl PACTBOPUMOCTD KMCAOPOAQ
B TOTIAMBE, BO3PACTALT SACPHAs MOASIPU3AIIHS (ocoben-
HO BOAOPOA&) [4]. [Tpu BO3AEHICTBUM MATHATHOTO MOAS
(my>xHOI HAIPSDKEHHOCTH M BEAUYHHBI MArHUTHOTO I10-
TOKa) Ha YTA€BOAOPOAHBIE SKUAKOCTH (6ensus, KepOCHH,
AM3TOTIAMBO, Ma3yT), IPOMCXOAUT MOASPH3AIIHS TOIAMBA
C OAHOBPEMEHHOM OpHeHTaIllel XaOTUYHO ABUTAIOIIUX-
cs1 ero yacTull. JacTHYKM TOMAMBA IOAYYAIOT AOIIOAHH-
TEABHBIN IIOAOKUTEABHBIA 3aPsIA,. TTop aericTBueM Mmar-
HHUTHOTO ITOASI B YTA€BOAOPOAHOM JKUAKOCTH CHIDKAIOTCS
CHABI MOACKYASIPHOTO IIPHUTSDKEHMS MAM, KaK MX dJalle
HAa3BIBAIOT, CHABI IOBEPXHOCTHOTO HATSDKEHHs. JTO 00-
A€r4aeT MCIAPseMOCTh, AUCTIEPTHPOBaHUE TOTIAUBA, YTO
IIPUBOAMT K Ay4IlIeMy PacIIbIAGHHUIO eTro B KaMepe Cropa-
HUS ABUTaTeAs [4].

Hamu Ha 6ase aaboparopuu pecypcocbeperxeHns
npu Xepconckoit ['ocypapcTBennoit Mopckoit Akape-
MUH OBIA Pa3pabOTaH MaTHUTHBIA AKTHBATOP TOIAUBA,
KOTOPBIi1 pabOTaeT MO IPUHIIUITY AUCKPETHO-TPAAUEHT-
HOI 06paboTku TormanBa. OH pa3paboTaH AASL HCIIOAD-
30BaHUS B TOIIAMBHOM CHCTEMe ABHIATeAeH BHYTpPeH-
HEro CrOPAHHsS CYAOB M aBTOMOOUAETL. AASI MATHUTHOM
AKTHBAIIMU OPTaHUYECKUX d9HEPTOHOCHTEAEH TOIIAUBO
ITOCAEAOBATEABHO IIPOBOAAT Yepe3 PsIA PACTIOAOKEHHbBIX
IOIIAPHO HEOAMMOBBIX MATHUTOB, KOTOPbIe OOpalreHbl
APYT K APYT'Y Pa3HOMMEHHBIMH ITOAIOCAMH, TPHIEM CHAQ
MAarHUTHOTO TOASI K&XXAOH ITOCACAYIOIIEH IIapbl MarHHU-
TOB AUCKPETHO YBEAUYHMBAETCSL.

I'pymnnoit HayunbIx coTpyaHHkoB XepcoHckoi To-
CyAapcTBeHHOM MopcKoit AKapeMUH GBIAK IIPOBEACHDI
HCIIBITAHUS] MATHUTHOTO aKTUBAaTOPA TOMAMBA HA ABHTa-
teae 64UH2S/34. VicnibITaHus IPOBOAUAKCH IIPH IIOMOLH
CHCTEMBI MOHUTOPHHTA U AUATHOCTHKHU PAbOvero mpo-

necca D4.0 H (DEPAS), AASl yCTaHOBUBIIETOCs peskuMa
paborsr (n=411 MuH") C MOCTOSHHOI ITUKAOBOI MTOAQ-
4eil TorauBa. MaKkCHMaAbHbIN 3 PeKT ObIA AOCTHIHYT
IIPY YCTAHOBKe S5 aKTUBATOPOB AO TOIIAMBHOI'O Hacoca
BBICOKOTO AaBAeHus (pucyHok 1). Caepyer oTMeTuTD,
4TO IIOCA€ MOHTAXKA AKTHBATOPOB TOIIAMBA HAOAIOAQ€TCS
YAYYILIEHHE UHAMKATOPHOM MOIJHOCTH Ni =20,1 xr/cm?
II0 CPABHEHHUIO C [IEPBOHAYAABHBIMU AAHHBIMHU (€3 aKTH-
Baropos N, =184 xr /cm?. Kpome CHATHSI HHAMKATOPHBIX
AMarpaMM Tak e IIPOBOAMAMCD 3aMephl PacXOAA TOTIAUBA.

PucyHok 1.

ITpu mepBoHaYaABHOM OIIbITE H€3 AKTHBATOPA pac-
XOA TOIIAMBA 33 3 MUHYTHI cOCTaBHA 250 MA AU3€ABHOTO
TOIIAMBA Ha OAUH LHMAHHAP. B AaApHermeMm mpu ycra-
HOBKE Pa3dAMYHBIX aKTHBAaTOPOB B PA3AMYHBIX MeCTaX
TOIIAMBHOM CHCTEMBI PACXOA TOIIAMBA HAYaA CHIDKATbCSA
1 AOCTUT MUHMMAABHOI'O 3HauyeHHs B 220 MA Ha OAMH
IIUAMHAP ABUTATEAs IIPH OIIbITE C YCTAHOBKOM S aKTHU-
BaTOPOB AO TOIIAMBHOTO HAaCOCA BBICOKOIO AABACHUS,
4TO COCTaBAsIeT yMeHbuIeHHe Ha 10% oT nepBoHayaAb-
HBIX 3HAYeHUH. DTOT MArHUTHBIA aKTHUBATOP AOKA3aA
11eAeCO0OPA3HOCTD CBOETO MCIIOAB30BAHMUS HA CYAOBBIX
AN3EABHBIX ABUTATEASIX, IMeeT COOTBeTCTBYIOIUN aKT
¥l TIPOIIEA MCTIBITAHKS [ 3], COTAACHO 9TOMY OH MOCAY-
JKHA TIPOTOTHIIOM AASI OTIBITHOTO 06pasiia HAKAAAHOTO
MarHUTHOTO aKTMBATOpPA TOIIAMBA AASL aBTOMOOMAETL.
MarHuTHBIN aKTUBATOP TAKXKe YCTAHOBACH U IIPOXOAUT
HCIIBITAaHMS Ha aBTOMObmAsax: Mazda CX-9 c oBurateaem
3,5 autpa (pucynok 2, a); OPEL INSIGNIA 2.0 Turbo
ECOTEC (pucynok 2, 6). Ha HuX ycTaHOBAeHBI
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00pTOBBIE KOMIIBIOTEPHI pasHbix ¢upM Ha Mazda CX-9
(Multitronics RIF-700), OPEL INSIGNIA (Intro Incar
CRC-01). ABTOMOOMAM HAXOAMAMCD B TEXHUYECKH UC-
IIPAaBHOM COCTOSIHUH, Ha YTO FIMEAH COIIPOBOAUTEABHYIO

AOKYMEHTAIlUIO B pOopMe aKTOB TEXHHYECKOTO OCMOTpa
Ha cepruurpoBaHHoM aBrocepsuce. Ilepuoa Bpe-
MEHH, 32 KOTOPbII OBIAY COOPaHHbIE AQHHBIE [I0 PACXOAY
TOIAUBA, cocTaBAsieT 3—4 Mecsria uau 4000 kM mpobera.

0)

PucyHoK 2. YcTaHOBEHbIE MAarHUTHbIE akTuBaTopbl: a) — (Mazda CX-9);
6) — Opel Insignia 2.0 Turbo Ecotec.

B Hauare oKcIeprMeHTa OBIAM CA€AQHBI 3aMepbl
CPEAHEro PacXoAd TOIAMBA, 0e3 aKTHBATOpa KOTOpHIE
I10 CPABHEHHUIO C IACIIOPTHHIMU AQHHBIMU HMEIOT OTAMYHE
B [IPOLIEHTHOM COOTHOIIEHHH Ha aBToMObuAsix: Mazda
CX-9-6,4%; Opel Insignia 2.0 Turbo Ecotec — 10%, co-
AQCHO AQHHbIM [TOKA3aHUSIM AEAAQEM BBIBOA, YTO PEAAbHbIIT
PacXOA TOIIAMBA IIPH UCIIOAB30BAHUU ABTOMOOHAE 1O AO-
poraM 06wero HasHaYeHUsI HOAbIIE YeM MACIIOPTHBII
oT 6,4% A0 19% B 3aBUCHMOCTH OT aBTOMOOHAS M OTIbITA

BOXAeHIs BoauTes. [Tocae ycTaHOBKYM MarHUTHOTO aKTH-
BaTOpA TOIIAKBA HA ABTOMOOHASIX Pa3HHUI}A MEXKAY CPEAHIM
PaCXOAOM TOIIAMBA C AKTHBATOPOM U He3 Hero COCTaBHAQ
B npouenrax: Mazda CX-9-5,2%; Opel Insignia 2.0 Turbo
Ecotec — 9,8%. AanHble pe3yAbTaThl ITIO3BOASIIOT CAGAATD
BBIBOA, YTO IIPH HCITOAB30BAaHUH MarHUTHOTO aKTHBATOPA
TOIIAMBA AASI ABTOTPAHCIIOPTA, PACXOA TOTIAMBA HA AQHHBIX
ABTOMOOHASIX MAKCHMAABHO IIPUOAUBHACS K 3aBOACKUAM
napamerpaum (tabaua 1).

Tabnvua 1.
. Pacxop TomanBa Pacxop TonmAanBa mocae
Moaean ITacmopTHbIi
Mapxka aBTOMO- AO YCTaHOBKH Mar- YCTAaHOBKH MarHATHOI'O
6oproBoro Pacxop TONAHUBA, B
6uast . HHUTHOTO AKTHBATOPa, | aKTHBAaTopa, (cpeanmit
kommbioTepa | (cpeaHmit pacxop,) 3
(cpeannii pacxoa,) pacxop)
Mazda CX-9, Multitronics 16 17.1 16.2
3,5 RIF-700 A/100 xm A/100 xm A/100 kM
Opel Insignia Intro Incar 8.1 9.1 8.2
2.0 Turbo Ecotec CRC-01 A/100 kM A/100 xm A/100 kM

KOHCTpyKIMS MarHUTHOTO aKTHUBAaTOpPA TOIAMBA
OYeHb IPOCTA U He TpeOyeT GOABIINX MaTepPHUAABHBIX
3aTpar IIpU ero yCTaHOBKe M aKcrAyaranuu. [Ipu ycra-
HOBKe aKTHBAaTOpPA TOIAMBA HA TOIIAUBOIIPOBOA ABHUIa-
TeASI MbI MOXKEM ITOAYIHTb CACAYIOLIHE IOAOXKUTEAbHbIE
addexrnr: 1) cHIKeHME pacxopa TomamBa oT 5% Ao 12%
B 3aBHCHMOCTH OT COCTOSIHHSI aBTOMOOUASL M Ka4eCTBa 3a-
AMBAEMOTO TOTIAMBR, 2) YMeHbIIeHHe BI6POCa BPEAHBIX
ra3oB B arMocepy.

Tarxoke BO3MOXKHA 3aMeHa ITOCTOSIHHBIX MATHUTOB
Ha 9A€KTPOMArHUT U O0OpabOTKA TOIAMBA HMITYyABC-

HbIM MarHUTHBIM IIOAE€M C 3aAAHHBIMH ITapaMeTPaMH.
OcobeHHO 3TO KacaeTcst aBTOTPAHCIIOPTA U CYAOBBIX
9HEPreTUYeCKUX YCTAHOBOK HEOOABIION MOIIHOCTH.
Boia paspaboTaH OMBITHBIN O0Opa3er] YCTAHOBKU AASI
06pabOTKH YyrA€BOAOPOAHOTO TOIIAMBA HMMITYAbCHBIM
MAarHHTHbBIM ITIOAE€M C AHAAOTOBBIM YIIPaBACHHEM, CO3-
AaBaeMBIM B COA€HOHAE, B AKTUBHOI 4aCTH KOTOPOTO
HAaXOAHMTCS TOTIAMBONIPOBOA (C Pa3HOI AAMTEABHOCTBIO
¥ MOIIHOCTBIO UMITAbCHOTO MATHUTHOTO TOAsL). OTIbIT-
HBII 00pasel yCTAaHOBKH AASL MATHUTHO-UMITYAbCHOM
06pabOTKM TONIAKMBA B AaBTOMOOMABHBIX U CYAOBBIX
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ABHTaTEASX HEOOABIION MOIHOCTH COCTOUT M3: HAOKA
yIpaBAeHuUs — 1; 9AeKTPOMarHUTHOMN KaTymiku (coe-
HOUA) — 2; KOPITyC KaTYIIKH{, KOTOPBIN U ABASIETCS €&
KpernaeHueM — 3; TONAMBOINIPOBOA — 4,5; peryasaTop
AAMTEAPHOCTH MAaTrHUTHBIX HMITyABCOB — O; IIpeAo-

\vl*r

XPaHUTEADb — 7; BBIKAIOYATEAb NMMTAHHUSA YCTAaHOBKH —
8; peryAaTop MOIIHOCTH MaTHUTHBIX UMITYAbCOB — 9.
Cxema pa3pabOTaHHOM KOHCTPYKIIMU YCTAaHOBKHU AASI
MarHUTHO-HUMITyAbCHO 06pabOTKH TOIIAMBA IIPHBEACHA

Ha (PI/IC. 3).

8 9 !
o

PucyHok 3. Cxema KOHCTPYKLIMWU YCTaHOBKM /11 MarHUTHO-UMIMYIbCHOM 06paboTKy Tonnmea

Ha 6a0x yripaBaenmst 1 mopaérest uranuve ot 60pToBoit
cetr aBToMo6uAs (12 BOABT) AASI TMTAHKS CXeMbl yTIpaBAe-
HUsI FEHEPaTOpa UMITYAbCOB. [ IpOM3BOAMTCS peryAMpOBKa
AAUTEABHOCTH U MOLIHOCTH MarHUTHBIX MMITYABCOB C I10-
MOLLIBIO PeryAsITopoB 6, 9. VIMITyAbCHOe MarHUTHOE IoAe
COBAQETCSI AKTUBATOPOM 2, KOTOPBIIA IIPEACTABASIET OO
COAEHOUA, PabOTAOIHI 110 IPUHIAITY AUCKPETHO-TPAAH-
€HTHOI 00pabOTKH, OH pa3paboTaH AASI HCIIOAB30BAHIS
B CHCTeMaXx IITAHUsI aBTOMOOUABHBIX M CYAOBBIX ABUTaTe-
Aefl. B kadecTBe 0OBEKTa AAS MOHTUPOBAHHUS OIBITHOTO

P ——

FGDG500E
AW3IENLHWA FEHEPATE

00pa3Lia YyCTAaHOBKH AASL MATHUTHO HMITyAbCHOM 06paboT-
KU AM3€ABHOTO TOIIAMBA B3SIT, AM3eAb-TeHeparop «Forte»
mopean FORTE FGD6SO0E (1-Ho ¢asmubrit), mpesHa-
3HAYEHHBIN AASL OCHOBHBIX HAM Pe3ePBHBIX UCTOYHHUKOB
9AeKTpOsHepruu. Bo BpeMst HCCAEAOBAHMIT IIAQHUPYETCST
HCIIOAB30BaTh PA3AMMYHYI0 CHAY MAarHUTHBIX UMITYAbCOB
¥ IPOAOAKHTEABHOCTD BO3AEHCTBISI HA AU3EABHOE TOIIAM-
BO, BHEIIIHHI BUA CMOHTHPOBAHHOT'O aKTHBATOPA € GAOKOM
yTpaBAeHuUs nokasas Ha (puc. 4. ), a 061Mil BUA YCTaHOBKHU
nokasan Ha (puc. 4. 6).

PucyHok 4. a) B, CMOHTMPOBAHHOM YCTAHOBKM Ha AN3eNlb — reHepartop; 6) ycTtaHoBKa ANs
nccnenoBaHns BINAHUS UMMYIbCHOrO MarHUTHOMO NOJIS Ha AU3esibHOE TOMIMBO

IIpu HeM3MeHHOCTH YCAOBHUIL 9KCIIEPUMEHTa PHU3U-
KO-XMMHYECKOTO COCTaBa AM3EABHOTO TOIIAMBA, TeMIIe-
PaTyphl BO3AyXa M BHIXAOIIHBIX Ta30B, YCAOBHUI TOpeHHUs

C IIOMOIIIBIO ITPOHOOTOOPHOTO 30HAQ, KOTOPBII IIOAKAIO-
4€H K AbiMoMepy Mapku « IHOPAKAP — A » Bo3aMo-
HO M3MEPUTb ABIMHOCTb OTPAOOTABIINX Ia30B AU3EAD-
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HOT'O ABUTATeAs], TAKXKe BO3MOXKEH KOHTPOAb 060pPOTOB
U TeMIIepaTypbl MacAa ABHUraTeAsl. BecoBoit KoHTpoAb
PacxoAa TOTIAMBA IIPOUCXOAUT C IIOMOIIBIO IAEKTPOHHBIX
Aaboparopasix BecoB Mapku « TBE-6-0,1>». Konrpoas
TeMIIepaTypbl BbIXAOTIHBIX Ta30B IPOU3BOAMTCS C TIOMO-
mpio mupomMeTpa Mapku <« UNI-T UT305C>.
BriBoabi. IIpopeMoHCTpHpOBaHbl paspaboraH-
Hble YCTPOMCTBA MATHUTHO-UMITYABCHOM 06paboTKu
YTA@BOAOPOAHOTO TOIIAMBA Ha TpaHCHOpTe U PAo-

Te. KoTophie ocHOBaHBI Ha IMOCTOSHHBIX MarHUTAX,
a TakXXe Ha MMITyAbCHOM MAarHUTHOM II0A€, KOTOpoOe
BBIPa0aTHIBAETCSI B COACHOMAE (KaTymKe) IO YIIPaB-
AeHHeM reHepaToOpa UMIIyAbCOB. Briaa paspaboTana
U U3TOTOBAEHA YCTAHOBKA AASI HCCACAOBAHUS BAUSHIS
MarHHTHO-UMITYABCHOM 0OPabOTKH yTA€BOAOPOAHBIX
TOIIAMB Ha TPAaHCIIOPTE, CO3AAIOIAsl UMITyAbCBI Mar-
HUTHOTO TIIOASl, C PeryAupyeMOM AAMTEAbHOCTBIO
Y1 MOIJHOCTBIO.
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Abstract: This article outlines the principles that lead to the creation of a Standard Time Model (STM).
The new paradigm allows to generalize and systematize the modern scientific knowledge concerning the
notion of “time”, as well as to define the direction of the time vector, introduce the concept of “flowing of
time”, anti-space, gravitational quantum numbers etc. This work was executed within the framework of the
principle of correspondence, without the involvement of exotic forces and fields.
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gravitational field, gravitational quantum numbers, Big Bang, baryon asymmetry, dark energy, dark matter.

The main text of the article

Introduction

The proceeding to the construction of the Universal
Time Model (UTM) was made possible by the separa-
tion of the concept of “time” from the concept of “flow-
ing of time”. As a result, our traditional understanding
of the Universe is expanding by acquiring an additional
topologically connected with the Metagalaxy part — the
anti-space. The presented structure allows us to intro-
duce the macroscopic quantum gravity numbers.

To date, a single mathematical model, which would
correspond to the phenomenological constructions de-
scribed below does not exist. Its creation, along with the
formulation of experiments to verify the UTM, are two
main issues the solving of which converts the existing
phenomenological model into a standard one.

1. Is the human being able to understand what is
time?

Summing up the development of philosophical
thought and scientific experiments of the industrial
revolution era, Ernst Mach in his book “The Science of
Mechanics: A Critical and Historical Account of Its De-
velopment” (1883) answered this question as follows:
“This absolute time can be measured by comparison
with no motion; it has therefore neither a practical nor a

scientific value; and no one is justified in saying that he
knows aught about it. It is an idle, metaphysical concep-
tion” [1,224].

And, although, further revolutionary development of
science has led to the creation of the Theory of Relativ-
ity and Quantum Mechanics (those that make the theo-
retical basis of modern science and latest technology), as
well as to the “rediscovery of time” in the new works in
the field of non-equilibrium thermodynamics, none of
these scientific concepts were able to give a natural sci-
ence definition of «time» [2].

The condition in which the understanding of time
could be found until recently was most succinctly de-
scribed by A.P. Levich, head of the Laboratory-chair
of time natural referents modeling of the Institute for
Time Nature Explorations at the Lomonosov Moscow
State University (Russian Federation), as follows: “The
concept of “time” used in the contemporary knowledge
as initial and undefinable, in practical application is based
on the intuition of the researcher, his unreflected profes-
sional experience, the elements of non-scientific, often
subconscious world view [ 3, 63-74].

Also, the hope for the possibility of an instrumen-
tal introduction of unified concepts about time was not
met: the clocks to measure it may be very different in
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their nature and the properties of time they generate
[3,63-64].

In order to become the subject of substantial re-
search, time must be brought out of undefinable no-
tions of the logical basis of science. To do this, in the
conceptual foundation of knowledge the image of time
should be replaced by some other basic concepts. Then
the properties of time will be turned from “axioms” into
“theorems”. In other words, a scientific discussion of the
concept of time will become possible” [3, 63-64].

2. The current understanding of the phenomenon
of time

The current state of the problem of understanding
the phenomenon of “time” is defined by two compo-
nents:

1) historically formed theories of physics, the laws
that describe the fundamental level of the world through
equations that are invariant relatively time reversal [4];

2) the modern world view contains a subjective ex-
perience of directed flow of real processes and a causal
nature of the surrounding world [4].

Natural in such a situation attempts to describe the
direction of time through its referents (forms of manifes-
tation) can be classified as follows.

The static concept: the four-dimensional Minkowski
space describes the Universe as a kind of static formation,
where the past, present and future already exist simultane-
ously. Time appears in this world along with a ray of con-
sciousness. When the ray of consciousness slides from one
point to the following one which is our world line, the il-
lusion of the variability of time emerges [S].
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Figure 1. Light cone in 2D space
plus a time dimension Credit: Wikipedia

The dynamic concept states that there is only the
present, the past is gone, the future does not yet exist.

And the nature of time is hidden in the process called
becoming — the emergence of the present appearing
from the future and going into the past [S].

The substantial interpretation: time is an entity
that may exist in the world, but is not yet available to
our experimental techniques. And it is inaccessible, per-
haps because our civilization has not yet the acquired
the “amount of technologies” required to register the
substances. Not so long ago, about 100 years from now,
renowned scientists argued whether in fact atoms exist
or not, later disputed whether there are genes or not.
Maybe days will come where arguing about the reality
of generating substantial flows won’t be necessary, as we
willlearn to present them in convincing experiments [S].

The relational concept: does not provide time with
anindependent existential status, does not bind it with any
hypothetical flows or substances, but takes it out from the
properties of matter and the known particles. These par-
ticles can be nucleons, planets, stars, and galaxies. The rela-
tional concept suggests that real objects change, and these
changes should be described in terms of the relationships
between the objects themselves. These relationships are
most often associated with mechanical movement or any
generalized movement that describes the changes [5].

3. Conditions and restrictions imposable on the
theory

Summarizing the current state of scientific ideas
about the nature of time, is not difficult to make a list of
the main requirements for the new theory. It must:

1. be able to describe the direction of time;

2. explain the property of its «flowing>;

3. be based on the principles of the Theory of Rela-
tivity;

4. possess quantum properties;

S. to meet the criterion of falsification;

6. explain the known and predict the new properties
of the Universe.

In addition, it should be noted that the theories
which present the most fundamental description of the
world, taking into account the existence of non-local
quantum effects, indicate that:

1. space appears in the models of the quantum Uni-
verse [6,172-193];

2. there is: the limitation of the speed of signal trans-
mission, a single time for all of the Universe [6,172-193];

3. the effect of relativity of simultaneity is impossible
[6,172-193].

The essential point that opens the way to a new
world view consists in the new experimental data which
define the following understanding of the principle of
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the invariance of the speed of light: “The speed of light in
the vacuum — the ultimate speed of the transfer of data
about the motion of particles and the propagation of in-
teractions”

The formulation previously brought corresponds
to the results of observational astrophysics obtained in
the investigation of the accelerated expansion of the
Universe in relation to objects with an proper distance
(in the present) under which the relative speed of the
escape of photons is greater than the speed of light [7;
8,97-109; 9,247-251; 10,273-286; 11].

Such for example, the redshift of the galaxy
UDFj-39546284 (the most remote object from Earth,
the distance to which was determined by the magnitude

Hubble Ultra Deep Field 2009-2010

of the redshift, and then refined using spectroscopy)
with a redshift parameter of z = 11.9, meaning that the
distance to it at the time of the emission of photons is
at least 13.42 billion light years. The proper distance (at
present) to this galaxy corresponds to 32.7 b. light years
[12; 13,L16; 14, Al; 15].

Thus, if:

« the Hubble constant H =~ 67.80+0.77 (km/s) /Mpc,
[14,A1; 15];

« 32.7 - 10° light years = 10.026 - 10° Mpc,

the escape velocity of UDFj-39546284 relative to the
observer from Earth at the moment is about 679.753
- 10° km/s. Let’s recall that the velocity of light is ¢ =
299.793-10° km/s.

UDFj-39546284

Figure 2. Hubble Ultra Deep Field 2009-2010 and UDFj-39546284.
Credit: NASA, ESA, G. lllingworth (University of California, Santa Cruz),
R. Bouwens (University of California, Santa Cruz and Leiden University)

and the HUDFQ9 Team

There is a theoretical justification for the fact that the
Hubble sphere (the area of the expanding Universe sur-
rounding an observer, beyond which objects are moving
away from the observer at a speed greater than the speed
of light) is not an event horizon (i.e. the boundary of
the visible Universe), and in general is not a physically
defined distance: the objects directly in front of the bor-
der, and right behind it are not different in principle, in
the same way they do not differ in the conditions under
which they are observed. The horizon of the observable
Universe is the event horizon of particles: on it, sources
have endless redshifts [12; 13, L16; 14, Al; 15].

The above enumerated conditions and limits, which
consist of a chaotic conglomeration of subjective wishes,
theoretical assumptions and experimental data do not al-
low to head for the construction of a rigorous mathemati-
cal model. However, as a starting point we get to one im-
portant conclusion: although the new theory should be
based on the principles of the theory of relativity, it can
not rely on its usual ideas, because:

1. in the STR, relativistic effects manifest only respec-
tively a single coordinate along which moves a rocket, and
time; the real objects that create gravity however, deform
simultaneously all four space-time dimensions [16];
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2.in the GTR:

« unavoidable physical divergences occur when con-
sidering space-time singularities ("singularity problem")
[16;17,117-178];

« the law of conservation of energy executes locally
("energy problem"): the translation (shift of the refer-
ence point) of time changes the value of the time interval
(heterogeneity of time), which, in turn, generates relativ-
istic paradoxes [18; 19, 6].

Nevertheless, in the absence of an alternative math-
ematical model, the used in this article term "space-time”,
as well as its deformation properties are implied in the
sense of general relativity.

As historical announcing signs of the origin and de-
velopment of the concept of oriented space can be men-
tioned works which contain short notes on this topic.
The absence of the possibility of an experimental veri-
fication had deprived this concept of any prospects for
further development after the publication of the works
listed below.

And so, in 1906, H. Poincare in his work “On the
dynamics of the electron” noticed the fact that the Lo-
rentz transformation consisted of nothing else but a ro-
tation in a four-dimensional space around a fixed origin
[20,129-176].

In 1955, V. A. Fock in his book “The theory of Space,
Time and Gravitation” while analyzing the problem of
the homogeneity of surface (the possibility of the ex-
ecution of the law of conservation of energy) draws the
reader’s attention to the fact that the highest degree of
homogeneity (3 parameters) would be possessed by a
ball, the partial homogeneity (1 parameter) would be
possessed by the surface of revolution, while the surface
of a general form would not possess any uniformity at
all [19,6].

In 1973, S. Hawking and G. Ellis in the monograph
“The Large-Scale Structure of Space-Time” conducted a
superficial analysis of the possibility of orientability of
space-time, which they ended with the following con-
clusion: “It would be possible to construct a theory in
which the field is two-valued, and changes sign when
going along such a (closed) curve. Such a theory would
be in agreement with all available experimental data. In
particular, assuming that space-time is time-orientable,
it must also be space-orientable” [21, 181-182].

The insurmountable obstacle that had buried all at-
tempts to give a natural science definition of time con-
sists of the psychological unwillingness to separate the
potential event horizon (eg, black hole) from the kinetic
event horizon (arocket, accelerating at the expense of its

own engines). The new understanding of the nature of
the event horizon changes our understanding of the na-
ture of gravity, and also allows us to put in correspon-
dence to a huge variety of processes that point to the
presence of “flowing” of time a single mathematical vec-
tor, and such that:

1. its absolute value is a constant (homogeneity of
time);

2. hyperbolic functions should be used to describe its
properties.

A special role in the developed OT (oriented time)
theory is played by the principle of equivalence of iner-
tial and gravitational mass, which sets the following rule:
“The gravitational “force” as experienced locally while
standing on a massive body (such as the Earth) is actu-
ally the same as the pseudo-force experienced by an ob-
server in a non-inertial (accelerated) frame of reference.”
[22] If we turn to the natural gravitational field theory,
this principle must be applicable to any events. In such
case, this would indicate that the principle of relativity
must be spread on unevenly moving coordinate systems,
as shown in Fig. 3.

The concept of the speed of light as well as the prin-
ciple of equivalence of inertial and gravitational mass
used in this article correspond to the following physical
possibility: the rocket which moves away from sources
of gravitation with an acceleration that provides com-
fortable enough conditions for astronauts, in the end,
without violating the principle of causality, is capable of
reaching the speed of light relative to the observer, hav-
ing at the same time crossed the kinetic event horizon of
particles, and then continuing the accelerated motion.

In addition, before laying out the foundations of the
new concept I would like to give three reasons that bring
us to the idea of the need to find new principles of space-
time quantization:

1. experimental: the problem of the scale of “graini-
ness” (level of quantization) of space, which does not
appear until size values are as small as 10~#8 m (which is
1014 times smaller than the Planck length), renders
meaningless the use of traditional methods of quantiza-
tion [23];

2. theoretical: attempts to extend the Standard
Model using gravitons (elementary particles that medi-
ate the force of gravitation) are faced with serious theo-
retical challenges in the field of high energies (equal to
or greater than the Planck energy) due to divergences in
quantum effects (gravity does not renormalize) [24];

3. quantum gravity theories indicate that space may
be an illusion, while time must be real [6, 172-193].
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Figure 3. Plan of the rocket acceleration

4. Main foundations of the Universal Time Model
(UTM)

Current models of quantum gravity are limited to the
areas of their application. Today, no one knows how to
develop a complete model of a quantum Universe. For-
tunately, the developed Universal Time Model (UTM)
does not set itself the task of building a universal field
model. In any case, at the initial stage of the formation of
principles and basic models, TR tools are enough [25].

The used phenomenological approach allows a
“manual assembly” of a theory without a rigorous math-
ematical design. The unity and consistency of the result-
ing picture of the World is achieved by the differentiation
of properties of direction and flowing of time. To do this,
we will divide the UTM into two interrelated concepts:
“Oriented Time” (OT) and “Directed Time” (DT) [25].

4.1 The concept of Oriented Time (OT)

The OT concept introduces the concept of “time”
through the two postulates that link space and matter:

1) time is one of the dimensions of the space-time
continuum, and has the properties of a vector: direction
and constant size [25];

2) for the material point in inertial state in a ho-
mogeneous isotropic space, an objective measure of a
time vector direction change is the emergence of the
force of inertia [25].

It should be noted that general relativity does not use
the concept of “force”, because it is a geometric model.
However, the equivalence of inertial and gravitational
mass allows us to interpret the appearance of forces of in-
ertia as the process of curvature of space [16].

Let’s recall the requirements for a unit time vector:

L. its absolute value is a constant (homogeneity of
time);

2. hyperbolic functions should be used to describe its
properties.

Thus, in order to deduce the mentioned time vec-
tor it is necessary to use the invariance property of the
relativistic time interval ds = cdt, converting its relativistic
hyperbolic properties into the rotation of a straight line
segment (that embodies the interval of time) around its
starting point [26].

Fig. 4 shows a graph of relativistic time dilation,
where At — the time interval between two events in-
side a moving rocket from the point of view of a station-
ary observer on platform n°1, At — the time elapsed
between two events of a moving object from the point
of view of the astronaut inside the rocket, v — the speed
of the rocket relative the platform n°1 and ¢ — the speed
of light in the vacuum [26].

Thus, when v = 0.87 ¢, the ratio of the values of the
same time interval for two different observers will have

a twofold difference: %At =At, [26].

The above indicated relationship can be represented
graphically in the form of a pivot of the time interval
around the point of its origin, as shown in Fig. 5.

The advantage of this method of illustrating the in-

variance property of the time interval ds = cdt is the pos-
1

T (hvper

bolic properties) with the value of the rotation angle

sibility replace the Lorentz factor y =

, as well as indicate the cause of appearance of the
cosa

ratio At = At,cosa = %At — achange of orientation of the
time interval [25].

The angle of rotation a= arccos(Ato' / At) =
=arccosy1-v’ /¢ is a function of state and, by virtue of

the isotropy of space, depends on its module:

a=f(]v]). [25] (1)
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Figure 4. Relativistic time dilation. Credit: Wikipedia.
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Figure 5. Interpretation of the time interval invariance
On the basis of the first postulate of the OT (oriented — its beginning coincides with the rotation axis and is
time) concept, let’s introduce a unit time vector ofama-  fixed to a solid point, while its top is directed along the
terial point (dimensionless value): positive direction of the time interval [25];

— its value is equal to one [25].
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Figure 6. Interpretation of invarianceof the time vector in the OT concept a = arccos(1,/1) = arccos /1,2 / 2
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Let’s identify the resulting unit time vector with the
special mark “ 1.” and call it «Zinal>» [24]. The unit vec-
tor of time of the material point is a mathematical tool
the rotation angle a of which determines the intensity of
relativistic effects:

I]=1 [25] (2)

The projection of the interval ds = cdt to the axis
At cosa, takes the values [1,-1]. The positive and nega-
tive values of the vector of time define two relative parts
of the Universe: space and antispace. The ability of mate-
rial bodies to manifest relativistic effects is convention-
ally interpreted as the ability of the unit vector of time L
to change its orientation: the relative position of a mate-
rial point in time is determined through the relative ori-
entation of its unit vector of time I [25].

In its new quality, time is a fundamental phenom-
enon of nature, the result of the interaction of space-time
continuum and substance, a way of existence of matter in
the Universe, and such that to each moment spent by
the particle of matter in a certain point of space can be
opposed its opposite in anti-space [25].

From the new world view positions the concept of
Oriented Time (OT) introduces a system of concepts:

« anti-space — a part of the Universe which islocated
behind the kinetic event horizon relative to the observer;

« kinetic event horizon (or the event horizon of par-
ticles) — an event horizon which is reached by material
bodies as a result of an effort produced (acceleration of
the rocket due to engines) to change the orientation of
their eigenvector of time by an angle of 90° relative to
the vector of time of the observer;

. etc [25].

Moreover, the OT concept defines the boundaries
of applicability of the concept of “time” relative to the
observer in two areas: at macroscopic distances by the
event horizon, in microcosm thanks to the localization
criterion for elementary particles in space [25].

In this sense, the event horizon (EH) can be de-
tected by an observer either in the vicinity of the object
creating a critical deformation of space-time geometry
(a potential EH, a black hole for instance) or, when the
body is reaching the speed of light relative to the observer
(kinetic EH, for example, the acceleration of a rocket).
The schematic illustration of the property of relativ-
ity of the kinetic event horizon is shown on Fig. 7: the
movement of the hypothetical rocket from the platform
n°1 onto platform n°2. The relative velocity of the plat-
forms N¢ 1 and Ne 2 is equal to the speed of light (they
are situated relatively to each other beyond the kinetic
event horizon).

When approaching the speed of light relatively the
first platform, the parameters of the rocket acquire an
asymptotic nature for the observer from the platform
Ne 1. It should be noted that this condition is the limit in
general relativity. The description of further accelera-
tion of the rocket is impossible: the physical parameters
of the rocket bolt into infinity (problem of singularity)
[16].

To the outside observer-3, according to general rela-
tivity, the whole process of the rocket’s movement from
the first platform to the second is available. He can see
that the rocket reached the speed of light relatively the
first platform and became equal to the velocity of the
second platform.

The fixation of relativistic effects by observer-2 be-
comes available after the start and the beginning of accel-
eration of the rocket: it emerges from behind the event
horizon, and, as it is reaching the speed of the second
platform, its parameters come out of the asymptotic
area and rush into the characteristic values of classical
mechanics.

For free elementary particles, as a limiting fac-
tor of the applicability of the concept of “time”, the
concept of OT uses the Heisenberg uncertainty prin-
ciple: without upsetting the nature of the motion of
a free elementary particle it is not possible to give it
a corresponding unit vector of time. The following
criterion of localization is used: when interacting with
other particles or matter the elementary particle is
defined in space with an accuracy less than or equal
to the value of its two radii (wave function collapse)
[27;28].

4.2 The concept of Directed Time (DT)

The second component of the UTM, the concept of
directed time (DT), introduces the concept of “flowing
of time” and is also the theoretical basis for the devel-
opment of a mathematical model of the space with the
property of irreversibility of processes in all their diver-
sity (the “arrows of time”) [25].

The “flowing of time” (noumenon) is a subjective per-
ception of two specific properties of the Universe space
(phenomena):

1) the properties of three-dimensional space not to
keep information about the matter located in it;

2) the existence of «process arrows>» (“time ar-
rows”) which are the various manifestations of one
universal process of evolution of matter in the Universe

[25;29].
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Figure 7. Mental experiment showing the relativity of the kinetic event horizon

Therefore, the information about matter, that disap-
pears for the observer is subjectively perceived as the past.
The current state of the object is seen as a moment of the
present. The future is defined as a transition to the next
possible state [25].

As an illustration, let’s examine the state of the lack of
“flowing of time”, when the subsequent moment of time
does not differ from the previous one. Suppose that the
processes, however, can be carried out. Then, for example,
a computer mouse cursor on the screen willlook like a band
that describes the trajectory of its movement, with a thick-

ness matching its dimensions. This property would arise in
all material bodies in the absence of the “flowing of time.”

It seems that the fundamental nature of time lies
precisely in the property of its “tlowing” — an illusory
characteristic of space: the disappearance of the previous
states of the material body in space. And, on the contrary,
the time vector determines the present moment: with
the flowing of time. It uninterruptedly puts in correspon-
dence to the material body a set of spatial coordinates
(establishing the fact of the existence of a body in the
space of the Universe).
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S. Consequences and conclusions of the UTM.

What is the magnitude of the potential barrier sepa-
rating space from antispace? To determine it, let’s lead the
following mental experiment. Let’s assume that a rock-
et in inertial state begins to move along a straight trajec-
tory, while away from sources of gravity, with a constant
acceleration dv, /dt = const . Let’s also assume that the
rocket is able in the shortest time lapse (taking into ac-
count the need to ensure the survival of the astronaut) to
reach the speed of light without changing its rest mass
m,, (without mass loss due to fuel consumption). The
astronaut produces the below given calculations in the
formulas of Newtonian mechanics, since the measure-
ments of the required for this parameters are made in the
“rocket” system of reference.

On the basis of the indications of the accelerometer
the astronaut can set the value of its acceleration, as well as
calculate the speed of the rocket relative to the initial state:

Vel = locet (3)

The tractive force of the rocket engines overcomes
the inertia force F, , of the rocket, and, therefore, in ac-
cordance with the concept of OT, performs a work to
change the orientation of the time vector of the rocket
,LR (see (1)):

4A = Eyds = (o) 4)

Also, basing on the concept of OT, we can assume that
the potential barrier separating space from antispace
equals to the work of changing the orientation of the
time vector of the rocket in the opposite direction relative
to the initial position. It should be remembered that the
speed of light is the limit speed of bodies with a rest mass
(in our case — m,, ), as well as the fact that the formula
expressing the amount of kinetic energy

E, =myv' /2 (5)
has a physical meaning when |v| <|c|. Then, considering
(5) and taking into account that to change the orientation
of the time vector by 180° the rocket should develop the
double of the speed of light 2 ¢, the potential barrier di-
mension AE _ for a rocket mass m,, will be equal to

2E, <my, ¢’ =AE, (6)

In the spirit of today’s standard models, the UTM in-
troduces two constants:

— the first gravitational quantum number which is
a universal constant equal to the absolute value of the
positive tension of the ideal gravitational field and which
divides the Universe into space and anti-space:

m,c* =+AE = const ; (7)

— the second gravitational quantum number (char-

acteristic unit body time vector of the material point L)

characterizes the orientation of space relatively the mat-
ter, in the limit state defining two antipodes, separated
by the first gravitational quantum number in the space
of the Universe.

Due to the connectedness of space and anti-space,
a change in the orientation of the time vector by 360°
(4c speed) returns the vector of time of the rocket to its
original state.

Thus, unlike the norm (of the unit vector) of the time
axis within the Einstein’s Theory of Relativity STC, the
unit vector of time L of the OT concept specifies only
direction and does not possess a duration (it describes
the state, rat}_{er than the process). Due to its nature, the
time vector . is a subject of a new branch of physics —
the physics of time.

In the structure of the Universal Time Model, gravity,
as aresult of “deformation” of space affects only those ob-
jects that are identified in time in one of the two relative
topologically connected parts of the Universe, in space
or in anti-space. [25] In this case, the vacuum energy
density is a relative value, and this, in turn, eliminates
the problem of “dark energy” (absence of gravity, despite
the extremely high value of the density of the vacuum
energy). [30] The new conception about the structure of
the Universe naturally leads to the hypothesis about the
composition of its dynamic balance. [25] Unfortunately,
there is no possibility to shed light on these ideas in more
detail in such a short article.

Outside the scope of this article remain answers to
how the concept of OT opens the way to solving the
problem of the initial singularity of the Big Bang, of the
baryon asymmetry of the Universe, and others.

Conclusion

Possessing heuristic properties, the model under
development meets the correspondence principle, fal-
sifiable in Popper’s sense. It is designed to change the
contemporary worldview, to influence the direction of
further study of the structure of space-time and matter.

The methodological value of the new scientific para-
digm is the conversion of the teachings about time into
the direction of natural sciences. The guiding star by
which one should get their bearings to create a math-
ematical model of time is a simple idea that time pos-
sesses a structure:

« “vector of time” (phenomenon) — the property
of invariance of the relativistic interval;

« “flowing of time” (noumenon) — a subjective per-
ception of the phenomena of "arrow processes (arrows
of time)" and the absence of conservation of information
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It is not clear whether the standard model of time
should derive from the "theory of everything", or be the
foundation on which such a theory would be based. Un-

fortunately, there are also no ideas as to how build a new
mathematics for this model.

Universal

Time Model.

The concept
of Oriented Time.

[ Relativity of the event horizon.
[Gravitational quantum number.

The concept
of Directed Time.

[ Accelerated expansion of the Universe.

[ Unsaved information in space.
[ "Arrow" of processes.

[ CP violation.

Figure 8. The structure of the UTM
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Extraction methods of removing the organic
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Abstract: This article discusses the problem of removing sulfur compounds from petroleum by extraction
methods. Undoubtedly, every medal has its reverse side. For example, there are hard-recyclable acidic waste
water and large amounts of contaminated water in sulfuric acid extraction, whereas there are large losses in
solvent extraction. Talking about the alkaline extraction method, it is used in practice very rare, because it
can not compete with other, more effective and selective methods.
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Development of new methods for the isolation and
concentration of sulfur compounds of oil is a part of the
study of their composition, structure and properties.
Therefore, an important issue is the creation of an ef-
ficient integrated circuit identification and isolation of
organic sulfur compounds from the oil and all its factions
and it will help to go to their detailed study.

Currently, there are variety of methods in concentra-
tion and extraction of organic sulfur compounds from
hydrocarbon raw materials are known [1, 245]. Indus-
trial schemes of obtaining sulphide, sulfoxides and sul-
fones concentrates from oil and petroleum distillates
are developed, which also played a positive role in the
study of sulfur compounds from oil and they allow to
define the real ways to use them as well. In particular,
they can be used in hydrometallurgy in the beneficiation
of ore and extraction of many metals, including noble,
for solving environmental problems, in the treatment of
animals and crop improvement, compounds mentioned
above are the feedstock in various organic and petro-
chemical synthesis reactions. Large-scale using of sulfur
compounds from oil is constrained by the lack of com-
mercially acceptable methods of their removal from the
petroleum and petroleum products. Therefore, the possi-
bility of their wide using necessitates the development of
simple and promising methods for industrial realization
allocating sulfides, mercaptans and thiophenes, as well
as finding industrially acceptable methods of converting

them into bi- and polyfunctional derivatives with even
more interesting properties than the starting products.

The most reliable and affordable methods for isolat-
ing organic sulfur compounds — the oxidation of a vari-
ety of oxidants, adsorption onto silica gel and aluminum
oxide, sulfuric acid and alkaline extraction. In any given
method may be many variants differing in the nature of
the used oxidizing agent, the extractant, oxidation cat-
alyst, solvent, volume of process emissions and so on.
Methods based on the extraction principle seem more
promising that attract with simple technological process-
es and they are well established in the industry. Common
shortcomings of different solvents are the low selectivity
and a sufficiently high dissolving power in respect paraf-
finic naphthenic hydrocarbons. In selective purification
of petroleum various additives are selected to solvents
(alcohols, water), governing selectivity. Therefore, we do
not stop work on selection of different solvents for the
separation and concentration of sulfur compounds of oil.

These methods can be divided into three groups in
accordance with the properties of extractants: sulfuric
acid extraction, the alkaline extraction and extraction
with organic solvents.

Sulfuric acid extraction is of great interest to extract
the oil sulfur compounds. Sulfur compounds are dis-
solved directly in sulfuric acid or they form the soluble
compounds therein. Hydrogen sulfide is oxidized sul-
furic acid to sulfur to form sulfur dioxide and water.
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Mercaptans with sulfuric acid form disulfides, sulfur
dioxide, and water.

Thiophene and its homologues form readily solu-
ble in sulfuric acid thiophene sulfonic acid. Sulfides, di-
sulfides and thiophenes do not react with sulfuric acid,
but they are insoluble in it and, therefore, partially ex-
tracted from the oil with sulfuric acid purification.

Sulfuric acid extraction — one of the most common
methods of isolation sulfides from lower and middle oil
fractions, even though it affords only sulfur aromatic
concentrates due to relatively weak basicity of sulfides
and their ability to associate with the condensed polycy-
cloaromatic compounds. There are proposed to process
petroleum distillates with aqueous solutions of sulfuric
acid with gradually increasing concentrations of acid to in-
crease the degree of concentration and depth of extracting
sulfides with simultaneous partial fractionation of them.

Multistage sulfonation of sulfur compounds with in-
creasing concentrations of sulfuric acid allows to increase
the completeness of their extraction up to 95-97%. The
remaining sulfur compounds, which are not extracted
with concentrated sulfuric acid, should be attributed
to the highly stable compounds, the structure of which
need to be explored further. Sulfuric acid is the only
extractant, which is allowing a concentrate with a high
content of sulfides and it was tested on an industrial scale.

Large quantities of concentrates organic sulfur com-
pounds from petroleum distillates was received for the
first time by sulfuric acid extraction in experimental-
industrial scale [2, 307]. The method is applied to the
high sulfur straight-run fractions boiling in the range
150-400 °C. It is established that the certain concentra-
tion of sulfuric acid highly dissolves sulfides and does not
remove other sulfur compounds and hydrocarbons. The
best results are achieved with a two-stage extraction. In
the first step 86% and in the second 91% of sulfuric acid
was used. Dedicated sulfides were 85-87% purity. But
this technique is little acceptable in the case of fractions
of highly resinous oil due to strong gumming on sulfuric
acid extraction step.

The main advantage of the method of extraction sul-
furic acid is the possibility of selection resistant to acid
organosulfur compounds with high content of sulfides,
as well as re-use as the extractant treated with sulfuric
acid which is highly selective in the separation of sul-
fides and hydrocarbons, high stability allowing to re-
generate the acid repeatedly high density, a speedy and
clear delamination phase, available and cheap. However,
the widespread introduction of this method in the in-
dustry is difficult due to severe corrosion of equipment,

control of which requires large additional costs. Along
with this, there are hard-recyclable acidic waste water
and large amounts of contaminated water, therefore sul-
turic acid extraction method is replaced by more promis-
ing methods.

Alkaline extraction. Preferably alkali solutions are
used to extract weakly acidic sulfur compounds, such
as mercaptans and hydrogen sulfide. These substances
react with alkali to form salt, which is soluble in water
and can be easily removed. It is impossible to achieve
complete removal of mercaptans by means of the alkaline
extraction due to hydrolysis. The higher the molecular
weight the mercaptan is, the more difficult it is extract-
ed from petroleum. 97.1% of ethyl mercaptan and only
33% of izoamilmerkaptan can be extracted by means of
the alkaline extraction of petroleum fractions. For a bet-
ter extraction of the mercaptans is added to an alkaline
solution of methanol, ethanol, propionic acid, aromatic
alcohols, and the like. Perchloric copper, sulphonated de-
rivatives of cobalt (iron, vanadium and others) phthalo-
cyanine are used as oxidation catalyst.

Alkaline extraction method for removing sulfur com-
pounds from liquid oil (engine fuels, liquefied petroleum
gas, alkyl esters) is worked out. The feedstock is contacted
with an aqueous solution containing alkali (NaOH), or-
ganic mercaptan (propyl mercaptan) and sulfide (Na2$)
in an amount sufficient to form a polysulfide. After stir-
ring, the mixture is separated into a purified product and
an aqueous layer containing the resulting polysulfide.

Integrated circuit desulfurization is offered for pro-
cessing oil and gas condensates Caspian lowlands, which
has a unique high percent of mercaptans. First the pri-
mary rectification of oil is performed. Waste water con-
taining dissolved hydrogen sulfide and mercaptans, is
directed local treatment installation. At the same time,
itisis achieved 100% conversion of hydrogen sulphide in
contrast to the Claus process (in the Claus process —
85%) and there is obtained colloidal sulfur, suitable for
use in agriculture as a fungicide and acaricide.

The desulfurization method of petroleum frac-
tions involves pre-impregnating the catalyst with an
alcohol solution containing an alkali agent (sodium
hydroxide, potassium, lithium, ammonia). Primary and
secondary alcohols, methanol, ethanol, n- and isopro-
panol, hexanol, butanol, pentanol are used as alcohols.
Phthalocyanines cobalt sulfide or other cobalt com-
pound is selected as catalyst. Content of mercaptan re-
duces from 150 mg/kg in the initial kerosene fraction
(160-300 °C) to less than 10 mg/kg after 100 hours of
catalyst operation.

47



Section 7. Chemistry

The process of removing mercaptan from petroleum
distillates may be carried out in the presence of a cata-
lyst (cobalt or iron phthalocyanine supported on silica).
Oxidation of mercaptan is carried of cumene hydroxide
at 30 °C for 1 hour. Mercaptans concentration decreases
from 100 to 18-5 g/kg.

A process of catalytic desulfurization [3, 56] of diesel
oil fractions with the translation of mercaptan sulfur in non-
corrosive sulfur compounds is worked out. Copper pow-
der is used as catalyst and hydrocarbon fraction containing
oxygen acts as a co-catalyst, which is a waste product of pro-
pylene oxide. 99.5% degree of cleaning is achieved.

It should be noted that the alkaline extraction meth-
od is used in practice very rare, because it can not com-
pete with other, more effective and selective methods.

Extraction with organic solvents (Solvent extrac-
tion) is one of the most important methods of labora-
tory and pilot-industrial isolation of organic sulfur com-
pounds from hydrocarbon systems.

A large number of polar organic solvents are tested
to isolate the organic sulfur compounds from petroleum
feedstocks, but none of them gives a clear separation,
and the resulting extracts generally contain a significant
proportion of hydrocarbons polycycloaromatic. Phenol
and furfural are of particular interest, they are adequately
desulfurize low boiling distillates.

However, there are heavy losses of aromatic hydro-
carbons, extractable with organic sulfur compounds. In
addition, they tend to dissolve selectively a certain class
of organic sulfur compounds. For example, phenol are
extracted well thiophane and slightly worse dialkyl and
thiophenes. Acetylacetone has a relatively high solvency,
but not selective, so its use as extractant requires low-
ering the temperature or adding water. It can be used

for the separation of organic sulfur compounds in the
low-molecular compounds and macromolecular. There
are the highest solubility of thiocycloalkane and aro-
matic sulfides in aniline, acetic anhydride. In addition,
sulfur dioxide readily dissolves aromatic hydrocarbons
and itis intermediate product many refineries [4, 76-81].

It is found that the oil sulfoxides is well extracted
from the octane solutions by individual polar solvents
and mixtures thereof, as well as water-organic mixtures
with low water content. The best extractants of sulfoxides
are mixtures of acetonitrile and water, and especially with
ethylene glycol. It was found that sulfides and mercap-
tans having shorter hydrocarbon radicals than sulfones
and sulfoxides, are extracted by octane significantly bet-
ter, particularly in systems involving water, ethylene gly-
col and formamide. Compounds below were used as a
solvent for sulfoxide extraction: methyl alcohol, ethyl al-
cohol, p-chloroethyl alcohol, ethylene glycol monoethyl
ether, acetic acid, dimethylformamide, nitroethane).

Many of the tested solvents show greater efficacy in
the extraction of sulfoxides than sulfones. Exceptions
are ethylene glycol monoethyl ether and dimethyl for-
mamide, for which the partition coeflicient of sulfones is
higher than sulfoxides.

Thus, ethylene glycol monoethyl ether and dimeth-
ylformamide are the best extractants for the extraction
of sulfones.

It is necessary to take into account that there occur
large losses hydrocarbon part of petroleum by using or-
ganic solvents, therefore multiple extraction by reagents
are typically used to ensure complete separation of or-
ganic sulfur compounds. Rectification, molecular distil-
lation or complexation are used depending on the tasks
at different stages.
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BBepenune

dopmupoBaTeAn AMHEHHO H3MEHSIOIIEroCs CHT-
nara (PAVC) Hamau npuMeHeHMe B yCTPONCTBAX aM-
[IAUTYAHO-BPEMEHHOTO IIPpe0bpa3oBaHys, B IIHPOTHO-
HMITYABCHBIX U BPeMSI-FMITYAbCHBIX IIPe00OPA30BaTEAsIX,
YTIpaBAS€MbIX YCTPOMCTBAX 3aACPIKKH, B QYHKITMOHAAD-
HBIX TeHepaTopax, B Pa3AMYHbIX yCTPOMCTBAX U3MEpH-
TeAbHOI U BBIYMCAUTeAbHO! TexHuku [ 1-7]. OcHoBHOE
TpebOBaHuUe, IIPEABSIBASIEMO€ K BBIXOAHOMY CHTHAAY Ta-
KUX pOpMUpPOBaTeAe, — BbICOKasi AMHEHHOCTD BO BCeM
AHUAIla30He PabouMX YaCTOT [8-14].B YCTpOMCTBe (9],
copepsKallieM HCTOYHHK KBAAPATYPHBIX TAPMOHUYECKHX
CHUTHAAOB, ABa BbIYUCAUTEAS MOAYASL U CyMMaTop, pOPMH-
PYeTCs CUTHAA «KBa3UTPEYTOAbHOM > GOPMbI, UMEIOMUI
3HAYUTEAbHYIO HEAMHEHHOCTD Ha YYaCTKaX «<IIPSIMOIO>
U «00paTHOro>» X0Aa pOPMUPYeMOro CHrHaaa. B aHa-
AOTHYHOM pOpMHpOBaTEAL (8], COAepIKallleM aHAAOTO-
1udppoBoii GpazoBpalaTeAb, ABA BBIYMMCAUTEAS U CyMMa-

oB

/

TOp, TaKkKe GpOPMUPYETCSI CHTHAA KBAa3UTPEYTOABHOM
$opMBI, UMEIOMUI 3HAYNTEABHYIO HEAMHEHHOCTD. AAS
KOMIIEHCAIlMY HEAMHENHOCTH HCIIOAb3YIOTCS [15] pas-
AUYHbIe OAOKU KOPPEKIIUH, COAEPIKAIie HeAUHEITHbIe
9AEMEHTBHI, a pacueT K09PPHIMEHTOB KOPPEKIIUH ITPO-
M3BOAUTCS, KaK IIPABHAO, IIPHOAMIKEHHBIMU METOAAMH
C AAABHEHIIUM UX YyTOYHEHHEM Ha KOMITbIOTEPHbIX MO-
Aeasx [16-18].

3adaua 3axstouaemcs B pa3zpaboTKe METOAUKH pac-
JyeTa ONTHUMAABHBIX 3HAYEHUH KOPPEKTUPYIOIIIX KO3 -
UIMEeHTOB U TPOBEPKU MX HA MATEMaTHYECKON MOAEAH.

OcHoBHast 9acTp

dopmupoBaTeAb AMHEHHO-U3MEHSIONIerocs CUrHa-
Aa (puc. 1) copepxut yapouteab yactots (YAI), ABa
BbrarcauTeAst Moayast (BM-1 u BM-2), cymmupyromuit
6a0k u dasospamaresb (OB), BHIMOAHEHHBIN U3 ABYX
CYMMAaTOpOB.

. g L M
. P +—»| BM-1
Q »| + L M- N
20 —»| BM-2
o > —
Sk
>
YA

PucyHok 1. CTpykTypHas cxema dpopmmpoBaTens

Bompocs! peaAnsanuy KBapApaTypHbIX FapMOHUYe-
CKHX CUTHAAOB, IOCTYNAIOIIKX Ha BXOABI $OpMHpOBaTe-
AT, AOCTATOYHO IIOAPOOHO PacCMOTPEHbI B [19-25].

Ha Bxoab! pazoBpamraTeas (®B) mocrymator (pI/IC. 1)
KBappaTypHsle rapMoHudeckue cursaast 1(x) u Q(x),
CABUHYTBIE ADYT OTHOCUTEABHO Apyra Ha 90 aAeKTpuye-
ckux rpaaycos I(x)=A, -sinx; Q(x)=A,-cosx , rae
X =27 - f -t — TeKyllee 3HaYEHUE YIAQ B papuaHax; A
U A, — aMIAUTYAHbBIE 3HAYeHUs],  f — YacTOTa BXOA-
HbIx curHasoB I(x) u Q(x).

Ilpy HOPMHPOBAHHBIX 3HAYEHMSAX AMIIAUTYA
A=A = A =1 Ha IIepBOM BBIXOAe da3oBpamaTeAs
dopmupyercs (puc. 2, a) curnaa L (x)=k, -I(x)+,
+k,-Q(x) a Ha ero BTOpPOM BBIXOA€ — CHUIHAA
L(x)=k, -I(x)—k, -Q(x),rae k,, u k,, — xoapPrriu-
EHTBI [IepeAaYr IIePBOro CyMMaropa, a k, u k,, — xo-
3¢ PuLIMeHTHI IepeAads BTOPOro CyMMATOpa IO COOT-

BETCTBYIOIIINM BXOAAM.

IIpu 3HAYEHUAX KO3 PUIIMEHTOB

k,=k,=k,=k,=1/ V2 ma IIepBOM BbIXOA€ PpasoBpa-

mareAs 6yAeT CGOPMUPOBAH CUTHAA
L(x)=1(x)+Q(x)=sin(x+7m/4),

a Ha BTOPOM €r'0 BBIXOAE — CHUTHAA
L(x)=1(x)—-Q(x)=sin(x—m /4).

Ha BBIXOAQX IIEPBOTO M BTOPOTO BBIYHCAHTEACH MO-
ayaeit (BM) popmupyrorcs curaaast M| (x) = mod L, (x)
u M,(x) =mod L,(x), nocrynaroimue Ha epBblii 1 BTO-
POl BXOABI CYMMUPYIOILIEr0 6AOKA, Ha TPETHIL BXOA KO-
Toporo mnopaercst (puc. 1) curnaa xoppexuuu S, (x)
C BBIXOAQ YABOUTEASI YaCTOTHI

S, (x)=1(x)-Q(x)=sinx-cosx =(1/2)-sin(2x).

B pesyasrare cymmupoBaHust curHasoB M (x),
M,(x) u S,(x) Ha BBIxOAE CyMMupYIOIIEro 6A0Ka Ppop-
MHPYeTCS] CUTHAA

N(x)=a-[M,(x)-M,x)]-B-S(x), (1)
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rae @ U B — K0P PUIMEHTDI IePeAAIN CYMMHUPYIOLLe-
ro 6A0Ka IT0 COOTBETCTBYIOIIHM BXOAAM.
3anmmenm ypasrenwe (1) B caeaytommem Buae

Nx)=«a -[|sin(x +7 /4)| —|sin(x -7 /4)|] - )

Boruncanm snavenve N(x) aasiyraa x = /4
N(n/4)=a—(B/2). (3)
[punss (puc. 2) snauenne N(7/4)=1, noayuaum
u3 ypasHenus (3)

~(B12)-sin(2x). p=2-la-D. (4)
[0 A S
1,0 t--\ - N GERGRRREREE
1(x)
B W/ . | W N(x)
O 7w Anz X

PucyHok 2. BpemMeHHbIe anarpamMmmbl

AAst HaXOXXA€HMS ONITUMAABHBIX 3HAYeHUH K0P Pu-
LIUEHTOB Q, U [3, BBIYMCAUM OCHOBHbIE FAPMOHUKH GOP-
mupyemoro N(x) uaraaonHoro S (x) curHaros.

Oynkuust N(x) HedeTHast U 00AAAAET CUMMETPH-
et IV popa [26, C. 552]. Kpome Toro, 0cHOBHas rapMo-
HUKa pOPMHPYeMOTro CHHTe3UPOBAHHOIO CHTHAAA BABOE
npesbumaet (puc. 2) 9aCTOTY BXOAHBIX CUTHAAOB, TIOTO-

MY AASL HAXOXXAEHHS aMIIAUTYAHOTO 3HadeHus A, oc-

1(N)
HOBHOM FAPMOHUKH CHHTe3UpOBaHHOrO curHaaa N (x)

BOCIIOAB3YEMCSI CACAYIOIIUM BhIPAXKEHHEM

/4

Ay =— I N(x)-sin(2x)-dx. (5)

Ha unrepBase x c[0;7/4] («Hapacraromuit>» y4a-
CTOK) ypaBHeHue (S) mpuMeT BuA
N(x)=a-[sin(x+7/4)+sin(x—7r/4)]— p
—(B/2)-sin(2x). (©)
B pesyabrate aAeMeHTapHbIX IPe06pa3OBaHuIL ypaB-
nenue (6) mpuBeAeM K BHAY

N(x)= V2« -sinx —(f/2)-sin(2x),
C yuerom (7) ypasHenue (S) npumer Bua

/4

AI(N) :; J- N(x)-sin(2x)-dx =1 -1,
0

(7)

(8)

BbruucAuM MHTErpaAbl, BXOASIIHE B BhipaskeHue (8),
8-a- \/_ i 8-a
I = I sin(2x)-sinx-dx = —;
3n

4 /4 .
= 4B j sin’(2x)-dx = E
0 2
AmMnanTypa niepBoit I‘apMOHI/IKI/I

8

A =3. a—— B. 9)

AAS UAEAABHOTO CHTHAAQ TpeyI'OAbHoﬁ dopmbr
S,(x) Ha unrepBase x €[0;7/4] Gyaer cnpaBepAHBO
(pI/IC. 2) ypaBHeHMe

S,(x)=4/m)-x. (10)
ITockoAbKy OCHOBHasi FTApMOHHMKA POPMHUPYEMOTO
CHHTE3MPOBAHHOI'O CUTHAAA BABOE ITPEBbIIIAET JACTOTY
BXOAHDBIX CUTHAAOB, TO M AASI MA€AABHOTO CUTHAAQ TpeY-
TOABHOI pOPMBI HEOOXOAUMO AASI PacyeTa OCHOBHOI
rapMonuku B popmyae (S) npunsars n=2.
C yuerom (10) morydum GOPMYAY AAS BBIYHCAEHHUSL
AMIIAMTYAHOTO 3HAY€HHs OCHOBHOM rapMOHMKH A,

9TAAOHHOrO curHaaa S (x)
7[/4

A, J' S,(x)-sin(2x)-dx =

(11)

3 7r/4 8
=— _[ x-sin(2x)-dx =—.
n’ n’
Hcnoabsys ypaBHeHm (9) u (11), npupasusem am-
TIAUTYAHbIE 3HAYeHHS OCHOBHBIX F'APMOHHK 3TAAOHHOTO
¥l CHHTe3UPOBAHHOTO CUTHaAA A, = A, )

3 8 1

n’ 3rm
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IIpu coBMecTHOM penieHHH (4) u (12) maitpem on-
THMaAbHOE 3HaYeHHe KodPpPuIueHTa
3-(r*-8)
aQ=———- (13)
m-(3m—-8)

ITo naiipeHHOMY 3HaueHMIO Ko3duiueHTa o

~1,253.

3 ypaBHeHus (4 ) MOXKHO BbIYUCAMTD ONITHMAABHOE 3Ha-
JeHue ApPyroro Koo PuimeHTa
B, =2-(at, —1) = 0,506. (14)

HaiiaeHHbIe 3HAUEHHS PACUYeTHBIX KO3 PUIIHEeHTOB
HCIIOAB30BAAKCD B KadeCTBe 0a30BbIX AASI IPOBEPKH I10-
AYYE€HHBIX COOTHONIEHMM Ha MATEMATUYECKON MOAEAU
B cpeae PSIM-9.

Ha puc. 2 moxasaHbI AAST 6OABIIEN HATASIAHOCTH BUD-
TyaabHsle curHaast V,(x)=a -S(x) u V,(x)= S, (x)
, YIUTBIBAIOIIYIe HAUACHHbIe 3HAUeHII KO3 P PHUIIEeHTOB
a, u f3,. OxoH4aTeAbHbIe 3HAYEHNSI KOO PUIIUEHTOB
a, ~1,25307 u B, = 0,50614, HaitAeHHBIX SKCIIEPHMEH-
TAABHBIM CIIOCOOOM, HE3HAYUTEABHO OTAUYAIOTCSI OT pac-

geTHbIX. OTKAOHEHHEe OT PacYeTHBIX 3HAYCHHH He Ipe-
soimaer 0,06%.

3akArouenne

1. Paspaborana CTpyKTypHasi cxeMa GOpPMUPOBATEAS
AVIHEHTHO U3MEHSIONIerocs CHTHAAA.

2. IToAyyeHpl aHAAMTHYECKHE BBIPA)KEHHUS AASL BbI-
4YHCAeHUS KO3 PUIMEHTOB KOPPEKIIHMH.

3.IIpoBepeH aKCIIEpPUMEHT Ha MaTeMaTH4YeCKOM
Mopean B cpepe PSIM. PeayabTaThl MaTeMaTH4ecKOro
MOAEAMPOBAHUS MOAHOCTBIO TOATBEPAHAU TIOAydeHHbIE
pacyeTHbIe COOTHONIEHUS.

4. Pa3paboTaHHbI OPMUPOBATEAD IIO3BOASIET IIOAY-
YUTb CUTHAA TPEYTOABHOM GOPMbI, HUHBAPHAHTHBIMN K U3-
MeHEeHHMAM YaCTOThI BXOAHOIO MCTOYHHMKA B ITHMPOKHX
IpeAeAax.

S. DopmupoBaTeAb MOXeT HAWTH IPHMEHEHHe
B pYHKIIMOHAABHBIX TeHePaTOpaXx, yCTPOMCTBAX BpeMeH-
HO 3aA€PKKH, IIHPOTHO-UMITYAbCHBIX MOAYASITOPAX.
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