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MexayHnapoanas
HAYYHO-TeXHU4YecKasi KOH(epeHus
CTYACHTOB, ACIMPAHTOB M MOJIOABIX YYEHBIX
«Hay4unas ceccust TYCYP-2017»,

nocBsenuasa 55-neruro TYCYPa
10-12 masn 2017 r.

IPOTPAMMHBIII KOMUTET

IHenynanoB A.A. — npencenarens [IporpammHoro komureta, pekrop TY CYPa, nupexkrop
WHCTUTYTa CHCTEMHON MHTETpalii U 6e3011acHOCTH, IpeJiceiaTelb npasieHus ToMckoro
npodeccopckoro codbpanust, npod., 1.T.H.;

MemepsikoB P.B. — 3amectutens npeacenarens [IporpaMmMHOro KoMuTeTa, IPOPEKTOP 1O
Hay4HOH pabore u naHOBanusM TYCVYPa, 3as. kad. BUIC, mpod., 1.1.H.;

Arees E.1O., HauanbHUK HAy4HOTO YNIPaBIEHHs, K.U.H.;

Babyp-Kaparennu I'.I1., k.1.H., PhD (TU Delft), nayunsiii corpynauk kag. TOP TYCVYPa;
BensieB B.A., 3aB. 1a6. anexrponunamuku 1 CBY-anexrponnku Mu-Ta dpusuxku CO PAH,
II.T.H., I. KpacHospck;

BacunbkoBckas H.b., noueHr xad. 5kOHOMUKH, K.3.H.;

T'onukoB A.M., nouenr kad. PTC, k.T.H.;

I'pux H.A., 3aB. ka¢. ICP, npo¢., n.1u.H.;

Haseinosa E.M., nexan @b, nouent kad. KUBDBC, k.T.H.;

Hemunos A S, 3aB. kad. TOP, noueHr, k.¢.-M.H.;

Jmurpues B.M., 3aB. kadp. MuCA, npoc., 1.T.H.;

Hpo6or I1.H., nouent xad. YU, x.¢p.-Mm.H.;

Exanun C.I'., npo¢. xad. KY/IP, nouent, x.¢.-M.H.;

3abonoukuii A.M., nouent kad. TY, K.T.H.;

3apukosckas H.B., nouent kap. OMUC, k.¢.-M.H.;

HcakoBa A.W., nouent kad. ACY, IOLEHT, K.T.H.;

Kapatemum [1., PhD (Sapienza University of Rome), TexHudeckuii AMpeKTOp KOMIAaHUN
«The Antenna Company Nederland B.V.»;

Kaprames A.I'., mpo¢. xadp. POTOM, 1.6.1,;

Karaes M.1O., npod. kad. ACY, a.1.H.;

Kouy6unckuit B.I1., 3am. 3aB. kad. KCVYII, nouent kad. KCVII, k.1.H.;

Jlommnos A.T'., 3aB. kad. KY/IP, nauansauk CKb «Cmena» TYCVYPa, k.T.H.;

Jlykun B.II., 3aB. na6. korepenTHol 1 agantuBHOi ontiuku NOA CO PAH, noveTHsIi
4JIeH AMEPUKAHCKOTO ONTHYECKOro 0011ecTBa, 1.¢.-M.H., npod., r. ToMck;

Mamok A.A., po¢. xad. «Kubepbesomacnocts» HUAY MUY, k.T.H., T. MockBa;
Mamotus H.JI., Havansuuk O TYCVYPa, npod., 1.1.H.;

Muxanbuenko I'.51., mupexrop HUU Ip3, npod., A.1.H.;

Muuens A.A., npod. kap. ACY, n.1.1.;

MosryHos A.B., HauansHuk OHuP;

Osepkun JI.B., nexan PK®, noneHt, k.T.H.;

Tlokposckas E.M., 3aB. ka¢. WS, noueHr, k.puioc.H.;

IMycremckuit U.H., npod. kad. TV, 3aciyxeHHsli neaTens HayKu U TeXHUKH PO, 1.T.H.;
Pasunkun B.I1., npod. kadp. TOP HI'TY, a.1.H., . HoBocuOupck;



Cewmenos 3.B., mpod. xad. P31, nouent, A.1.H.;

Cenuenko I1.B., nekan ®CY, nouent kad. AOU, K.T.H.;

Cycnosa T.1., nexan I'®, 3aB. xadp. ®uC, npod., x.dpunoc.H.;

Tposu I1.E., 3aB. kad. ®I, npopexrop no y4edbHoi pabore, mpod., 1.T.H.;
XamuHoB [1.B., 3aB. ka¢. TII, 3am. nekana FO®D, k.u.H.;

Xopammuckuid N.A., mpod. kap. KUBOBC, a.1.1.;

Iapanrosuy C.H., mpod., 3aB. kad. CBUuKP, x.¢p.-M.H.;

Iaperun I'.C., npod. xad. PTC, n.1.1,;

Iocrak A.C., nmpo¢. xad. KUIIP, n.1.H.
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MeuiepsikoB P.B., mpopekTop 1o HayuHOit paboTe u nHHOBauusM TYCVYPa, 3aB. kad. BUC,
npod., 1.T.H.;

Arees E.10., Ha4aabHUK HAy4YHOTO YNIPaBIECHHS, K.U.H.;

Koporuna T.10., 3aBenytommas acnupaHTypoil U JOKTOPAHTYpOii, K.T.H.;

IOpuenkoBa E.A., Bex. urxenep OIIINO, k.X.H.;

MenosHuk A.B., npeacenarens CoBera MOJIOABIX YYEHBIX, JOUEHT Kad. (PU3HKH, K.T.H.;

BobGeps FO.H., umxenep OIIIIO
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CEKIIM1 KOH®EPEHIIMN

Cexknus 1. PagnorexHuka u cBf3b

Ioncexmust 1.1. PagnorexHU4eckne CHCTEMBI W PacTIPOCTPaHEHHE Paano-
BouH. [Ipencenarens cexmum — lapeirun ['epman Cepreesud, mpod.
kad. PTC, a.1.H., mpod.; 3am. npeacenatens — Tuciaenko Bnagumup
Wnbuy, npood. kad. PTC, a.1.H.

IMoncexuust 1.2. TIpoexkTHpoBaHHWE M O3KCIUTyaTalusl PagdodJIEKTPOHHBIX
cpencts. IIpencenarens cexiun — locrak Apkanuit CremaHoBHY,
mpod. xkadp. KUTIP, a.1.1.; 3am. npeacenarens — O3épkun Jlenuc Bu-
TanbeBu4, gekaH PK®, noneHT, K.T.H.

Hoacexkuus 1.3. Panuorexnuka. [Ipeacenatens cexuuun — CemeHOB Dayapa
Banepwsesuy, npod. xad. P3U, gomneHr, 1.1.H.; 3aM. IpeaceaaTeNs —
Aptumes Cepreit Anexcannposud, M.H.c. CKb «CMeHnay, k.T.H.

Honcexmus 1.4. Pagnomoxarmms. [Ipencenarens cexmun — MacanoB Esre-
Huit Buktoposud, mpod. kad. KUIIP, mpod., n.1.H.; 3am. mpencena-
tens — KpuBun Hukonait HukomaeBuy, cr. mpemomaBarenb Kad.
KUIIP, k.T.H.

[Moncexuwyst 1.5. AyanoBusyasbHas TeXHHKa, HA(POBOE TeJlepanOBeIIaH1e
n nHopMmanroHHslit cepsuc. [Ipeacenarens cekuuu — [TycThiHCKHI
WBan Hukonaesnu, mpod. xad. TY, A.T.H.; 3am. mpencenarens —
Koctepnu Anatonwii ['enHanbesuy, goreHt kad. TY, K.T.H., C.H.C.

IMoncexmust 1.6. MTHPpOKOMMYHHUKAIIMOHHBIE TEXHOJIOTHH U CHCTEMBI IIHUPO-
KOTIOJIOCHOTO OeCImpoBOJHOTO IocTyma. [Ipencemarenb CeKIMHA —



JemunoB Anaronmumii SkosneBwy, 3aB. kad. TOP, k.¢.-M.H.; 3am.
mpencenatens — [empuep Anapel AJlekcaHAPOBHY, JOLEHT Kad.
TOP, k.T.H.

[oncexmust 1.7. Po6otoTexnuka. [Ipencenarens cekunu — Hlypeirua FOpuit
AnekceeBny, TepBblii mpopektop, 3aB. kad. KCVYIL, a.1.H., npod.;
3aMm. mpeacenarens — Koiyounckuit Bnaaucnas IlerpoBud, HoieHT
kad. KCVYII, k.1.H.

IMoncexuust 1.8. MHTemIeKkTyalbHble CUCTEMBI MTPOSKTUPOBAHUS TEXHHYE-
ckux ycrpoifcts. Ilpencenarens cexnuu — Lypeirua FOpuit Anek-
ceeBMY, TEPBBI npopekTop, 3aB. kad. KCVIL, a.1.H., npod.; 3am.
npeacenatens — Yepkamma Muxaun Bragumuposnd, nouest kad.
KCVTI, noueHT, K.T.H.

Cexknus 2. D1eKTPOHUKA M NPUOOPOCTPOEHHE

IMoncexrust 2.1. IIpoexkTupoBanre GHOMEAUITUHCKIX JIEKTPOHHBIX M HAHO-
ANEKTPOHHBIX cpeAacTB. Ilpenacemarens cexnuu — Exanmn Cepreit
I'eopruesuy, npod. xad. KY/IP, nouent, a.¢.-M.H.; 3aM. npeacena-
tenst — PomanoBckuit Muxamn Hukonaeuu, monent kad. KY/IP,
K.T.H.

IMoncexmust 2.2. Pa3paboTka KOHTPOJIBHO-U3MEPHUTENBHON armmapaTypsl.
Ipencenatens cexipm — JlommnoB AHTOH ['eHHanbeBUY, 3aB. Kad.
KV P, nauanpauk CKb «Cwmena», K.T.H.; 3aM. Opeaceaareis —
VY6aituna Autod Bukroposuy, c.H.c. CKb «Cmenay, K.T.H.

Ioncexmust 2.3. dusndeckas M IIa3MEHHAs 3JeKTpoHMKa. [Ipencemarens
cexiun — Tposia [laBen EdumoBuy, mpopekrop mo YP, 3aB. kad.
@®D, npod., a.1.H.; 3am. npeaceaarenss — CmupHoB Cepadum Beero-
sogoBuy, pod. kad. O3, a.1.H.

Ioncexmust 2.4. IIpomeinuieHHas 3iekTpoHuka. Ilpencemarens cexmum —
Muxanbyenko ['ennamuit SIxosneBuy, aupexkrop HUU IIp3d, a.1.H.,
npod.; 3am. npeacenatens — Ceménon Banepwuii Imutpuesny, npod.
ka¢. [IpD, x.T.H.

Moncekmus 2.5. Ontndyeckne WHPOPMANUOHHBIC TEXHOJOTHH, HAHO(POTO-
HUKa ®u omnrodiekrponuka. IIpencemarens cekium — [llapaHroBHd
Cepreit HukomaeBud, npod., 3aB. kadp. CBUuKP, k.d.-m.H.; 3aMm.
npencenatens — [lepura Arron Cepreesud, moueHT kagp. CBUuKP,
K.T.H.

[oncekmust 2.6. DneKTpoMarHuTHas cOBMecTHUMOCTh. llpeacenarens cek-
nun — 3abonorkuit Anekcannp MuxainoBud, moueHT kad. TV,
K.T.H.; 3aM. npencenatens — Kykcenko Cepreii IlerpoBud, mOIeHT
kad. TY, k.T.H.



Hoapcexmus 2.7. CeToauoasl U CBETOTEXHUUECKHE ycTporcTBa. [Ipeacena-
Tenb cekmu — TyeB Bacwnuit iBanoBuy, 3aB. kad. POTOM, n.1.H.;
3aM. mpezcenarenst — BunmcoB AHaTonmii AJEKCaHAPOBHY, TPOQ.
kad. POTOM, a.T.H.

Cexuus 3. UHdopManMoHHbIE TEXHOJIOTHH U CHCTEMBI

[Moncexmust 3.1. WHTErprpoBanHble MH()OPMAMOHHO-YIPABIISIONINE CHUC-
teMmbl. [Ipencenarens cexiun — Kataes Muxaun FOpbeBud, mpod.
kad. ACY, n.1.H.; 3am. npencenarens — CyxaHoB AnekcaHap SkoB-
neBud, noueHT kad. ACY, K.T.H.

Moncexmus 3.2. Pactpenenéaaple WHGOPMANMOHHBIC TEXHOJIOTHA U CHCTE-
Mmel. [Ipencenarens cekunn — Cendenko [laBen BacmieeBud, nexan
®CY, nouent kad. AOU, x.T.H.

IMoncekmwst 3.3. ABroMaTH3alMs YIPABICHHS B TEXHHUKE W 0Opa30BaHHH.
IIpencenarens cexuun — JmutpueB BsuecnaB MuxaiinoBud, 3aB.
kad. MuCA, n.1.H.,, npod.; 3am. npexacenarens — ['anmka Tapac
Bukroposuu, nonent kad. MuCA, x.1.H.

[Moaceknus 3.4. MoaenupoBaHue B €CTECTBEHHBIX U TEXHUYECKUX HAyKaX.
Ilpencenatens cexuuu — 3apuxoBckas Hatanbss BsdyecnaBoBHa, 110-
neHt kap. OSMUC, nouent, k.¢.-M.H.; 3aMm. npencenarens — Konora-
eB Unbst Bnamumuposuy, pazpaborunk OOO «CubupsCodrllpo-
eKT».

Honcexmust 3.5. BerumcnurensHeiid wHTEWIEKT. [IpeacenaTens cekumm —
XomammHckuit Unes Anexcanaposud, npod. xap. KUBOBC, n.1.H.;
3am. mpexncenarenss — Capur Koncrantumr CepreeBud, acCHCTEHT
kad. KUB2BC.

IMoncexkrwst 3.6. CoBpeMeHHbIe OHOIHOTCUHBIC TeXHOIOTHH. [Ipencenarens
cekmu — A6apaxmanoBa Mapuna BukropoBHa, nupektop OuOIHO-
tekn TYCVYPa; 3am. npeacenatens — Kapaym Anekcannp Cepree-
BHY, Jo1eHT kad. P3U, k.T.H.

Ioncekmust 3.7. Momnoe:)kHbIe WHHOBAIlMOHHBIC HAYYHBIC M HAYYHO-
TexHn4deckne npoekThl. [Ipencenarens cexmuu — po6ot [Tasen Hu-
KoaeBuY, AomeHTt kad. YU, k.¢.-M.H.; 3aMm. nipeacenarens — Hapu-
ManoBa ['ydpana HyprnabekoBHa, 3aB. kad. YU, moueHT, K.¢.-M.H.

Honcexmus 3.8. PaspaboTka mporpammHoro obecrieuenus. [Ipencenarens
cekuun — l'opaueBckux BsiyecnaB BanepreBud, reHepajibHbId 1U-
pektop OO0 «CubupsCodrllpoexr»; 3am. mpeacematens — 3apu-
koBckast Haranbs BsuecnaBoBHa, mouent kad. IMUC, k.d.-M.H.

IMoacexmus 3.9. UHCTpyMeHTaNbHBIE CPEICTBA TOIJEPKKA aBTOMATH3UPO-
BaHHOTO MPOCKTUPOBaHUs U ynpamieHus. [Ipercenarens CeKuu —
Konyounckuii Brnagucnas Ilerpoud, gonent kad. KCVII, k.T.H.;



3aM. mpencenarens — Xabuobynuna Hanexxna FOpeeBHa, moneHT kad.
KCVYIL x.1.H.

Cexnus 4. UndpopmanuonHas 0e30MacHOCTb

[Moxncexuust 4.1. Metonsl U cucTeMbl 3alIUThl HHGOpMarmu. Mupopmarm-
oHHast Ge3onacHocTb. [Ipencenarens cexkuun — lllenynanoB Asek-
caunp Aunekcannaposud, pektop TYCVYPa, nupextop UCUDB, n.1.H.,
mpod.; 3am. npexacenarens — KoneB AHTOH AJICKCaHIPOBUY, JIOICHT
ka¢p. KUBDBC, k.1.H.

IMoncekmust 4.2. PagnosneKTpoHHBIE CHCTEMBI TNepefayd WHPOpPMAluU U
cpeacTsa ux 3amutel. [Ipencenarens cexuuu — ['onukoB Anekcanap
Muxaiinosuy, noueHt kad. PTC, k.1.H.; 3aM. peacenatens — bepn-
rapar Anekcanap Camymioud, noueHT kad. PTC, k.1.1H.

Ioncexmust 4.3. DxoHomuyeckas OGe3omacHOCTh. [Ipencenarens ceknmu —
Ky3pmuna Enena Anekcanaposna, mouenT kad. KWMB3BC, x.T.H;
3aM. mipeacenarens — [myxapesa Cetnana BrnagumupoBHa, CT. Tipe-
moxasateins kad. KUBOBC.

Cexknus 5. IKOHOMHKA, yIpaBJeHUe, CONNAIbHbIE U MPABOBLIE
npood/eMbl COBPEMEHHOCTH

Ioncexmust 5.1. MonmenupoBanme B 3koHOMEKe. [Ipencenarens cekumu —
Muuens Apryp AnekcanapoBuy, npod. xad. ACY, n.T.H.; 3am.
npenacenatens — ['pubanoBa Exatepuna BopucoBHa, momeHT kad.
ACY, k.T.H.

[Moncexuust 5.2. MHpopManuoHHsle cucTeMbl B 3KoHOMUEKe. [Ipencenarens
cexiun — McakoBa AHHa VBaHOBHa, notieHT kad. ACY, K.T.H.; 3aM.
npeacenarens — ['puroppeBa Mapuna BukropoBHa, moueHT kad.
ACY, K.T.H.

Moacexnus 5.3. DxoHoMuka u ynpasienue. [Ipeacenarens cexuuu — Ba-
cunbkoBekast Hartanbst BopucoBHa, moneHT kag. S5KOHOMUKH, K.3.H.;
3aM. mpencemartens — LluOynpaukoBa Bamepus FOppeBHa, HOIeHT
Ka(. IKOHOMHKH, K.3.H.

IMoncexmust 5.4. CoBpeMEHHbIE COLUOKYIBTYpHBIE TEXHOJIOTHH B OpPraHH-
3anuu paboTel ¢ Mosoaexbto. [Ipeacemarens cekuuu — CycroBa
Tarpsina VBaHoBHa, aekan ['®, 3as. kad. ®uC, a.¢unoc.H., npod.;
3am. mpezacenarenss — OpnoBa Bepa BenmamunoBHa, mpod. kad.
®uC, gupexkrop HOLl «CI'T» , n.cou.H..

IMoncekuust 5.5. AktyanbpHble TPOOJIEMBI COLMANBEHON PaboOThl B COBPEMEH-
HoM obmectse. [Ipeacenarens cexunn — I'puk Hukonait AHTOHOBHY,
3aB. ka¢. MCP, n.n.H., npod.; 3am. npencenarens — Kypeakos Aprem
Banepuesnu, nonent kad. CP, k.n.H.



Moncexmust 5.6. IIpaBoBeie mpobnemsl coBpemenHoi Poccum. Ilpencena-
TeNb CeKuu — XamMuHOB JImutpuit Bukroposud, 3aB. kad. TII, 3am.
nexana O®, k.m.H.; 3am. mpencenarens — CyciaoB AHapeir Aek-
CaH/pOBUY, CT. mpenogaBarens kad. TII

Cexnusi 6. JK0JI0THSI U MOHMTOPHMHI OKpY:xxkawomeil cpeasl. Bezomac-
HOCTh sKM3HeflesiTeJbHOCTH. Ilpencenarens ceximu — Kaprames
Anekcauap I'eoprueBudy, npod. kad. POTOM, n.0.H.; 3am. mpexnce-
narens — Jlenucosa Taresina BiaamumuposHa, fgoreHTt kadg. POTOM,
K.0.H.

Cexkuust 7. OrkpsoiTusi. TBopuectBo. IlpoexTsl. (Cexkuus i MIKOJIBHU-
koB). [Ipencenarens cexunm — Mo3ryHoB Anekceil Bukroposny, Ha-
yanbHUK OHuP.

Cexkuus 8. Postgraduate and Master Students’ Research in Electronics
and Control Systems. (Ceknus Ha aHTIMICKOM si3bike). [Ipencena-
Tenb cexiyn — [lokposckas Emena Muxaitnosna, 3aB. kad. 1A, no-
IIeHT, K.QWIOC.H.; 3aM. Tpenceaarens — Menrapar Emena Pymoins-
¢doBHa, nonent kad. M5, Mopososa Enena MpucmeroBHa, ct. mpe-
nojasarens kad. 151

AJpec oprkomMurTeTa:

634050, Poccus, r. Tomck, np. Jlennna, 40,
roy BIIO «TYCYP»
Hayunoe ynpapiaenue (HY), k. 205
Teua.: 8-(382-2) 701-524
E-mail: nstusur@main.tusur.ru

1-it ToM — 1-5 cexuuu (moacexmuu 1.1 — 1.8);

2-i1 ToM — 2-51 cexnms (moacekuun 2.1 — 2.4);

3-ii ToM — 2-51 ceknus (moacekiun 2.5 — 2.7);

4-ii ToM — 3-51 ceknus (moacekuuu 3.1 — 3.5);

5-#t ToMm — 3-s cexrus (moacexmmu 3.7 — 3.9);

6-1f ToM — 4-51 ut 5-s1 cekruu (moaceknuu 4.1 —4.3 u 5.1, 5.2)
7-1i TOM — 5-51 cekuus (moxcekmn 5.3 — 5.6);

8-i1 ToM — 6-51, 7-51, 8- CEKIIUU.



Cnoncop xongpepenyuu — AO «IIKK Munanop»

e AO «IIKK Mumnanap» T. 495 981 5433
S MMAHAOP 124498 1 Mocksa, Senenorpay,  ®. 495 981 5436
['eoprueBcKuii NPOCHEKT, AOM 5 www.milandr.ru

AO «IIKK Munanampy» (r. 3eneHorpaj) sSBISETCS OJHUM U3 BEIy-
IIMX OPeANpUsITHHA Paluo3JIeKTPOHHOro KoMiuiekca Poccuwu, nesrenb-
HOCTh KOTOPOTO CBs3aHa C Pa3pabOTKOW M MPOU3BOACTBOM M3JIENUil
MHKpPO3JICKTPOHUKH W HPUOOpPOB Ha MX OCHOBE. B HacTosmiee Bpems
«Munannp» obecrieunBaeT pa3padboTKy BEICOKOMHTEIPHPOBAHHBIX MHUK-
pocxeM ¢ mpoeKTHbIMU HopMamiu 110 0,065 MkmM.

AO «ITKK Mumnanap» semonamno 6oxee 200 HUOKP B uaTepecax
NPEeaIpUATAA PaAUOIEKTPOHHON IpoMblnieHHOCTH P®. Homenkia-
TypHas nuHeiika «Mmunangpa» cocraBisier 6onee 300 THIOHOMUHAIOB
MHUKpPOCXeM (MHKPOKOHTPOJLIEPHI, MUKPOIIPOIIECCOPHI, PaANOYaCTOTHBIC
MHUKPOCXEMBI, MUKPOCXEMBI IMPOBOIHBIX HWHTEP(EHCOB, MHUKPOCXEMBI
yOpaBieHUs MUTAHUEM), KOTOPBIE IIUPOKO HCHONB3YIOTCS POCCUHCKHU-
MU NPEIIPUITUIME 000POHHO-IIPOMBIIIIEHHOTO KOoMIUIekca. OJHUM U3
KOHKYPEHTHBIX IPEHMYIIECTB KOMIIAHUHU SIBJISICTCS HAJTMYUEe COOCTBEH-
HOro COOpPOYHOr0 MPOHU3BOACTBA, MO3BONISIOLIEIO BBINOIHAThH MOJHBII
KOMIIJIEKC M3MEPEHUI MapaMeTpoB MUKPOCXEM C MOCIEAyIoIeil ux yc-
TAHOBKOM B MeTaJIOKEpaMHUYECKHe (IS CIICLIIPUMEHEHHUN) HIIN TUIACT-
MaccOBbI€ KOpIyca, a Takke VCIBITaTelIbHOr0 TEXHUYECKOro LEHTpa
MHKPONIPHOOPOB, OCYLIECTBISIONIETO U3MEPEHUS, aHATIU3 U UCTIBITAHHS
MHKpOCXeM. B ducie mOCTOSHHBIX 3aKa34MKOB Ha BEIIOJIHEHHE PadoT
[0 MPOEKTUPOBAHUIO, U3TOTOBJIECHUIO U MOCTABKE MMKPOIJIEKTPOHHBIX
U3JENUNA 3HAYaTCs POCCHUHCKUE LIEHTPHl MPOEKTHPOBAHUS, HAYYHO-
HCCIIEIOBATENECKIE WHCTUTYTHI, TPHOOPOCTPOUTEIBHBIEC MPEATIPHSTHS
1 o0benuHeHus. KoMIaHus IOCTOSIHHO paciiupsieT reorpaduio u chepy
HAyYHO-TEXHUUYECKOT0 COTPYIHUYECTBA, 3aKJII0Yasi JOJTOCPOUYHBIE JI0-
TOBOpPHI C Hay4HbIMH yupexaeHusmu Poccuu, CHI' u ¢ 3apyOexHBIME
HAYYHBIMH OpraHu3anisiMu. [loctaBka m3enuil oCyIecTBIsIeTCs B aj-
pec 6onee 800 nmpeanpuATU pagrod3IeKTPOHHON MPOMBIILIIIEHHOCTH.

B 2014 r. AO «IIKK Munannp» coBmectHo ¢ TomMckum rocyaap-
CTBCHHBIM YHHBEPCHTETOM CHCTEM YIIPABICHUS M PaJHOdICKTPOHUKH
(TYCYP) nu ToMmMckuM TOCYyAapCTBEHHBIM apXUTEKTYPHO-CTPOHUTEINb-
HeiM yHuBepcuteToM (TTACY) onepkanu mobemy B KOHKypce IO CO3-
JAHWIO BBICOKOTEXHOJIOTUYHOTO IPOM3BOJCTBA HHTEIICKTYaJIbHBIX
pUOOPOB YHEPTETHIECKOTO ydeTa, pa3pabOTaHHBIX W M3TOTOBICHHBIX
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Ha 0a3e OTEYECTBCHHBIX MHUKPO3JIEKTPOHHBIX KOMIIOHEHTOB, U TeTepo-
TCHHOH aBTOMAaTH3MPOBAaHHOW CHCTEMBl MOHHTOPHHIA IHOTPEOISIEMBIX
9HEPropecypcoB Ha HMX OCHOBE, BbINOJHSeMOM 10 IlocTaHoBiEeHHUIO
IIpaBurensctBa Poccuiickoit @enepanuu Ne 218. [l BeINOIHEHUS pa-
60T mo kommiekcHoMy TpoekTy AO «IIKK Mwunanap» u TYCYP ot-
kpeuin LleHTp cucremuoro mpoektupoBaHus. B Llentpe cuctemHoro
MIPOEKTUPOBaHUs, co3anHoM Ha 6aze TYCYPa, pa3pabarsiBaercs mpo-
rpaMMHOE 00ecHeueHre JUIsl MHTEIUIEKTYaIbHBIX IPUOOPOB SHEProyué-
Ta U KOMIUIEKCHOW CHCTEMBI aBTOMATH3UPOBAHHOTO cOOpa U 00paboTKH
uHpopMmarmu. Pe3ynbrater padot LleHTpa cHCTEMHOTO IPOESKTUPOBAHUS
OyAyT HE TOJIBKO BHEAPSTHCS B IPOU3BOJCTBO, HO M aKTHBHO HCIOIb30-
BaThcsa B yueOHOM mporiecce TYCVYPa. Illupokoe BHEOpEHHE COBMECT-
HbIX pa3zpabotok AO «IIKK Munanap», TYCYPa u TTACY no3sonur
CHU3UTb 3aTpaThl HACEICHUS 3a TEIUIO U JIEKTpodHepruro Ha 15-20%.

Taxxe AO «IIKK Munanap» akTUBHO NPOBOAUT Pa3jIUYHBIE MIPO-
rpaMMEI 110 B3aHMMOJICHCTBHIO C BY3aMH: IIPEIOCTaBISIET By3aM 00Opy-
JIOBaHHE COOCTBEHHOTO IPOU3BOJACTBA M METOAMYECKUE TOCOOMS ISt
MIPOBEJICHNS MPAKTHUECKUX 3aHATHI Ha Bce BpeMs COTpyaHudecTBa. [1o
OKOHYaHHMU KypCOB IPOBOAMTCS aTTeCTalMs CTYIEHTOB, IO pe3yJibTa-
TaM KOTOPOH caMble TaJaHTIMBBIE CTYACHTHI MOJYYaloT cepTH(UKATHI.
IIpoexT peanusyeTcsa O U0 UMIOPTO3aMELIEHNUS, TTI03BOJISET CTY-
JICHTaM POCCHICKHX BY30B IPHOOPECTH HABBIKH pabOTHI C OTEYECTBEH-
HOU 2JIEMEHTHOH 0a30f W MMETh MPEHMYIIECTBO IPH TPYIOYCTPOHCTBE
B BeyIIHEe IPUOOPOCTPOUTENBHBIE IpeAnpusiTHs Poccun.

B 2016 r. 8 TYCYPe co3nana 6a3oBas kadeapa MUKPOIIEKTPOHHU-
K{, HTHQOPMALIMOHHBIX TEXHOJOTUH H yrnpasistomux cucreM (MUTYC)
C IPUMEHEHHEM JUCTAHIIMOHHOTO 00Yy4YeHUs, KOTOpas CMOXKET pelaTh
NPUOPHUTETHHIE 33/1a4X 110 HHTETPAIlM 00pa30BaHMsI U HAYKH B IPOU3-
BoncTBO. KommaHusi HameneHa Ha TO, YTOOBI BBIMYCKHHKH Kagempbl
CTaJli HE3aMEHUMBIMH COTPYIHUKAMH Pa3IUYHBIX TPEANPULTHIA pagno-
AJIEKTPOHHON MTPOMBIIUICHHOCTH U OBUIH BOCTPEOOBAHHBIMHU CIICIIHAIIHI-
cTaMu Ha COBpeMeHHOM pbiHke Tpynaa. s storo AO «IIKK Munanap»
NPEOCTaBUT CBOEH Kadeape caMylo akTyaJbHYI0 MaTepHAIbHO-
METOANYECKYI0 0a3y W 00eCIeuuT APYTHMMH BO3MOKHBIMH PECypcamMu
KOMIIaHHH.
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Cnoncop xoungpepenyuu — I'pynna komnanuit «Hayunoe o6opyoosanue»

I'pynna xomnanuit T. 383 330 8295
«Hayunoe obopynoBanue @. 495 150 3295
630128, Poccus, r. HoBocubupck, www.spegroup.ru
yi. MnxeHepHas, 4a, od. 212

*% HAYUYHOE
5% OBOPYIOBAHHE

I'pynna kommanwmii «Hay4unoe obopynoBanue» Oblia 00pazoBaHa B
1999 r. OcHOBHOE HampaBJCHUE JACITCIPHOCTH KOMIIAHHUY — CHAOKCHHE
BBICOKOTEXHOJIOTUYHBIM 000pyIOBaHUEM yUEeOHBIX, HAY4HO-
HCCIIeIOBATENBFCKUX W MPOMBIIIIICHHBIX npeanpusatuii Cubupu n Jlans-
Hero Bocroka Poccun.

Mpbl aHanmu3upyeM 3ajaud 3aKa3zuMka, nojdupaeM 00OpynOBaHUE
MOJ] KXIBIH KOHKPETHBIH Coydail, OCYIIECTBIIsIeM IIOCTaBKy 000pyao-
BaHMs, 4 TAKKE OKAa3blBAEM TEXHOJOIMYECKYI0 U METOJO0JIOIMYECKYIO
MOAJIEPKKY, TapaHTUIHBIA U MOCIerapaHTHIHBIA peMOHT. Hekoropsie
HAIllF 3aKa3YMKH JOBEPSIOT HaM IMOJHOE 3aKPBITHE BCEX MOTpeOHOCTEH
CBOUX JTA0OpaTOpHii M B 000PYIOBAHUH, M B PACXOTHBIX MaTepraiax.

B mtaTe KOMIaHWUHM COCTOST BBHICOKOKBATH(UIIMPOBAHHBIE TEXHH-
YEeCKUE CIEHHUATICTHI ¢ COOCTBEHHBIM OIBITOM Hay4HOU paboTel. Hamu
CHEIHATUCTHl PETYISIPHO 3HAKOMSTCS C HOBHHKaMH 00OpYIOBaHHS, C
HOBBIMH ITTOJIXOJJAMH B TIPHOOPOCTPOCHNH, TTOCEIAIOT MEXIyHapOIHbIE
BBICTaBKH M OOydaloIue CEMHHAPHI OT IpousBoauTenei. s xaxnoit
3aJa4y 3aKa3uMKa Mbl MOXKEM IIPEIJIOKUTh CAMOE COBPEMEHHOE pelle-
Hue. CyulecTByromue padodne cBsi3u co MHOTUMU Jlabopatopusimu CO
PAH no3BoJsIOT ONEpaTUBHO NPUBIEKATh K PELICHUIO 33/1a4 3aKa3unKa
IpO(QUIBHBIX HAYYHBIX CHENUATUCTOB. Kpome TOoro, Mbl caMu OpraHu-
3yEeM MacTep-KJIacChl ¥ CEMHHAPBI, HA KOTOPBIX HAIIW 3aKa3YUKU UMEIOT
YHHUKaJIbHYI0 BO3MOXHOCTb MOIIPOOOBATh HOBelllee 000pyJ0BaHUE ISt
pelIeHus CBOUX 3aJady.

VY Hac HajlaKeHBI MAPTHEPCKUE OTHOMICHUS CO MHOTUMH BEIyIIH-
MH MUPOBBIMH INPOHU3BOAUTENSIMA HAYYHOTO M TEXHOIOTHYECKOTo 000-
pynoBanus kak B Poccum, Tak u 3a pyOexxoM. Y KOMIAHUU €CTh CBOM
WHKEHEPHBIH JIEMapTaMenT; B CIy4ae HEOOXOIMMOCTH MBI MOXEM ca-
MOCTOSTENIFHO pa3paboTaTh pEIIeHHe HEMOCPEICTBEHHO IOJ 3a/1ady
3aKa3uuKa.

HamuMmu 3akazyukamu BJISIIOTCS BCE aKaJeMUYECKHE UHCTUTYTHI
Cubupckoro oTneneHus Poccuiickoll akalieMud HayK, MHOTHE IpO-
MBIIIJICHHBIE TIPEANPUATHS, TEXHOJIOTMUECKHE KOMIIAHUHU, yueOHbIE 3a-
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BeZIeHUs BhIcIIero oopasoBanus Cubupckoro u J{aabHEBOCTOYHOIO pe-
THOHOB.

Kpome nesTenbHOCTH MO MOCTaBKe W Pa3paboTKe 00OpYIOBaHUS,
MBI Y4acTBYeM B IpPOABMXEHUH pa3paboTok umHCTUTYTOB CO PAH Ha
BHEIIHUN PBIHOK, OPraHU3yeM COBMECTHBIE NPOEKThl MHCTUTYTOB CO
PAH c pa3HbIMH OpraHu3anusMu 10 pa3paboTke KOHKPETHBIX TEXHOJO-
TUYECKUX U HAYKOEMKHUX PEIICHHUMN.

MBI BHIUM CBOEH IENBbI0 MMOCTPOCHUE JONTOCPOUYHBIX B3aHMOBBI-
TOJHBIX OTHOIIEHHUH C KaX/[bIM HAIIUM 3aKa34UKOM.
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CEKI[HA 6

IKOJIOTUA 1 MOHUTOPHUHI'
OKPYXAIOUEHN CPEJbI. BE3OIIACHOCTD
AKU3HEAEATEJIBHOCTHA
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CEKIIUA 6

3KOJIOTUS © MOHUTOPUHI OKPYKAIOIIEN CPE/JIBI.
BE3OITACHOCTbD KU3HEJAEATEJBHOCTH

IIpeoceoamens cexyuu — Kapmawee A.I., npogh. xagh. POTOM, 0.6.1.;
sam. npeocedamens — enucosa T.B., doyenm xagp. POTOM, x.6.H.

BHEJAPEHUE CUCTEMBbI SKOJOI'MYECKOI'O
MEHEJI)KMEHTA KAYECTBA I1O I'OCT 1SO14001-2004
E.A. Heawenxo, cmyoenm
Tomck, TYCVP, kagp. VU, Jeka96 09@icloud.com

Crangaptel ISO 14000 pa3pabaThIBaroTCsl C Y4ETOM yiKe 3apEKOMEH-
JIOBaBIINX ce0sl MEXIyHapOAHBIX cTaHnapToB 1o CrcreMaM MEHEIKMEHTa
kauectBa cra”gapram ISO 9000. OcHoBHOW npenmer crangaptoB ISO
14000 — 3TO PKOIOTHYECKUIT MEHEI>KMEHT

OKOJIOTHYECKUHT MEHEIKMEHT — 3TO OJHWH W3 BHJIOB CIICIMAIBHOTO
MEHEIKMEHTa, KOTOPBIA MPENCTaBIsIeT cOOOW JacTh OOIIEH CHCTEMBI Me-
HEJDKMEHTA, H3YJalolIero 3aKOHOMEPHOCTH YIIPABICHUS M OCHOBHBIC
MPUHLBIIBI .

OKOJIOrMYecKuil MEHEUKMEHT HalpaBlIeH Ha COXpaHEHHE KauecTBa
OKpY’KaloIIen cperpl, ooecreueHne HOpMaTUBHO-TIPABOBBIX 3KOJIOTMYECKHUX
apaMeTpoB.

HeBaxxHO, Kakoil THIT ¥ XapakTep y MPEANpPHSTHS, OHO CBSI3aHO C OK-
pyxaroleit ero npupoaHoil cpenoil. Ha Bcex aTamax npousBoacTBa Mpouc-
XOIIUT OOMEH SHEprueH, BEIeCTBOM 1 HH(pOpMAIHel ¢ OKpY>KaloIer Cpe/oi.

KoHuennus 5k010ru4eckoro MeHeKMEHTa BKJIIOYAET B CeOsl:

1. O6ocHOBaHNE HEOOXOMMOCTH ¥ BOZMOXXHOCTH YIIPABICHHS SKOJIO-
THYECKUMH MTPOLIECCAMH.

2. Onpenenenne 00BEKTa yIpaBIeHHS U chepbl B SKOJIOTHIECKOM Me-
HEJDKMEHTE.

3. ®opMyNMpOBaHUE U peATM3ALMI0 LEIH KOJOTMYECKOr0 MEHEIK-
MEHTa — HOBOE Ka4eCTBO CYII[ECTBOBAHHS M KHU3HE/ICATECIBHOCTH YEJIOBEKa.

4. ITpUHIUIIBI KOJIOTMYECKOT0 MEHEDKMEHTA.

5. OYHKIMOHAIBHOE COIEPIKAHUE IKOJIOTNIECKOT0 MEHEDKMEHTA.

6. CooTBeTCcTBHE MaciTaba ynpasicHUs U MacmTaba npoonemsl. UH-
(bpacTpyKTypy SKOJIOIMYECKOT0 MEHEDKMEHTA.
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7. MeTOIOIIOTHIO ¥ POJIh HAYKH B IKOJIOTHYECKOM MEHEKMEHTE.

8. CucTteMpl, MEXaHU3MBI M TEXHOJIOTHH YIPABICHUS B KOHIICIIIHH
9KOJIOTHYECKOT0 MEHEPKMEHTA.

9. Oprasn3anuio 3K0JI0THIECKOT0 MEHEIKMEHTA.

10. Crpateruro u 3pPeKTUBHOCTh IKOJOTHUECKOT0 MECHEHKMEHTA.

OCHOBHBIE dTalbl BHSAPEHUSI CUCTEMBI SKOJIOTHIECKOTO MEHEIKMEHTA!

e BBonHas mpeseHTanus I MEHEHPKMEPOB MPEANPHUATHSI U PYyKOBO-
JICTBA IO CUCTEME IKOJIOTUYECKOTO MEHEKMEHTa U cTaHAapTam cepuun [SO
14001.

e OLEeHKa COCTOSIHUSL CYIIECTBYIOIIEH CHUCTEMBI SKOJIOTHUYECKOTO
YOpaBJICHUS TMPEANpHUATHS. Pe3ynbTaTel TaHHON OICHKH CITy>KaT OCHOBOW
IIJIS JaNbHEHIIEro CO3JaHusl CUCTEMBI SKOJIOTHYECKOr0 MEHEIKMEHTA.

e Pa3paboTka U pacmpoCTpaHCHHE DKOJOTHYSCKOW TMOJUTHKUA TPEea-
mpuATHS (€€ YTBEpKICHHE).

o AyTreHTH(UKAINS 3aKOHOIATEIHFHBIX U HHBIX TPEOOBaHUH.

e OmpeneneHre SKOJOTHYECKUX acmekToB. Pa3zpaboTka peectpa 3Ko-
JIOTUYECKUX AaCIMEeKTOB, PAHKUPOBAHWE MO 3HAYMMOCTH (CaMbIii Ba)KHBIN
9Tam, Tak KaK CUCTEMa DKOJIOTMUECKOTO YIIPABJICHUS PEAIPUITUS SBISET-
Csl CHCTEMOM YIPaBJICHHUS 3KOJOTHYCCKIMHU aCIIEKTaMu ).

e PacripeneneHrie OTBETCTBEHHOCTH B CHUCTEME JKOJIOTHYECTKOTO Me-
HEJKMCHTA.

¢ [loaroroBka B coorBercTBur ¢ TpeboBanmsamu [SO 14001 menemxe-
POB U NepCcOHaja, OTBEYAIOIIUX 3@ BOMPOCHI OXPaHbl OKPYXKAIOUIEH cpeabl.

e B cooTBeTcTBUM C yTBEPKACHHON SKOJIOTHYECKON MOJUTUKON U 1ie-
JSIMH TIAHAPOBAHUE JESATETHPHOCTH U pa3paboTKa MporpaMMBbl SKOJIOTHYe-
CKOTO MEHEKMEHTA TPEATIPUATHS.

e Co3nanue NeATelbHOCTH MPEANpPUATHS B CUCTEME JKOJIOTHMYECKOTO
MEeHEePKMEeHTa. MOHUTOPHUHT SKOJOTHIECKONW CHCTEMBI, CUCTEMAa MPOBEPOK,
KOPPEKTHPYIOIIE NeHCTBUS U BHYTpeHHUH ayauT COM.

¢ Pa3paboTka mporeayp aHaau3a u nepecMoTpa cucreMsl OM co cro-
POHBI pYKOBOJUTEISI MPEANPHUSITHS U €€ aKTUBALIUS.

e Pa3paboTka CHUCTEMbI B3aMMOJICUCTBHUS MPEANPHUATHS C BHCITHHMHU
3aMHTEPECOBAHHBIMU CTOPOHBIMH C LENbI0 JAEMOHCTPALUU PE3yJbTaTOB
JIEATETBFHOCTH B 00yacTu DM, BKIIOUast pa3paboTKy paszena, MOCBAIICHHO-
ro COM Hna BeO-caiiTe npeupusThs.

e 3aITyCK CHCTEMBI U COMPOBOXKAeHUE pyHKIImOHUpoBarnsa COM.

¢ [IpoBenenne mpencepTU(HUKATMOHHOTO AyAWTAa CHCTEMBI SKOJOTH-
YECKOr0 MEHEDKMEHTA IS KOHTPOJISI TOTOBHOCTH K cepTudukanuu. [1oj-
TrOTOBKA K IMPOBEACHUIO M COMPOBOXKICHUE CEPTU(MUKAIMOHHOTO ayIuTa
COM.
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AHAJIN3 COCTOSAHUS OCOBO OXPAHSEMBIX ITPUPOJHBIX
TEPPUTOPUHN TOMCKOM OBJACTHU C HCITOJIb30BAHUEM
JAHHBIX JTUCTAHUHMOHHOI'O 30HAUPOBAHUSA 3EMJIN
U TUC-TEXHOJIOT Ui
AJ. Anwmauou, cmyoenm xagh. HCT HK;

T.1O. Yepnuxkosa, acnupanm kap. 'HI'D HITP
Hayunvie pykosooumenu: O.C. Toxapesa, ooyenm kagh. UCT UK, k.m.n.;
O.A. Hacwvro, npog. kag. THUT'D UIIP, 0.c.-x.H.

Towmck, TITY, alshaiby@tpu.ru

IIpumnocenkoBbie KeAPOBHUKH TOMCKOWH 006JacT, SBISIOIIMECS OCO-
OBIMHM OXpaHSIEMBIMH NPUPOJTHBIMH TEPPUTOPHUSIMHU, MPEICTABISIOT COOOM
LIEHHBIE XO3SICTBEHHbIE OOBEKTHI N3-3a JIEKOPATHBHOCTH, JIOJTOBEYHOCTH,
BBICOKOI MUIIEBOI IEHHOCTH OPEXOB U NMPOAYKTOB UX MEpPepadOTKH U T..I.
Heperynupyemast X03siCTBEHHas AEATENBHOCTh Y€JI0BEKA MPUBOIUT K Ha-
PYLIEHHUIO YCTOMYMBOCTHU U JETpajallui KeApoBbIX JiecoB. Ha HUX HeraTus-
HO OTpa)kaloTcs MOKaphl, THBa3HH HACEKOMBIX-BpeauTeel n npyrue ¢ax-
Topbl. HanbGoup1meil aurpeccun moaBepKeHa OKYJIbTYPEHHAS 9acTh HPHUIIO-
CEJIKOBBIX KeAPOBHUKOB [1, 2]. JIng MUCTaHIIMOHHON OILIEHKH BIUSHUS HE-
TaTUBHBIX (JAaKTOPOB HA COCTOSTHHE PACTHTEIHHOCTH IIUPOKO HUCIIOIBb3YETCs
BererarioHHbIN uHAeke NDVI [3], 3HaueHns KOTOporo CBsI3aHBI ¢ KOJIHUYE-
CTBOM OMOMACCHI Ha 3y4aeMON TEePPUTOPHH.

Ienpro naHHOTO MCCIIEOBAaHMS SIBIAETCS OLIEHKA MU3MEHEHUS COCTOSI-
HUS TIPUIIOCENIKOBBIX KEJPOBHUKOB Ha OCHOBE aHalW3a 3HAUCHWH BereTa-
nuoHHoro uHaekca NDVI, paccuntsiBaeMOro mo JaHHBIM CITyTHUKOBOIO
MOHHTOPHHTa oBepxHocTu 3emiu B iepuoA ¢ 2002 mo 2015 r.

HccnenoBanus NpoOBOJUINCH HA TEPPUTOPUH CEMH KEIPOBHUKOB (AK-
ceHoBcKkuH, JlyuanoBo-UnatoBckuii, Maranaesckuii, Boponosckuii, Jlec-
HoOW mapk, boramieBckuii, I[lerpoBckuii). B manHoii pabore mis pacuera
NDVI ucnions30BaHbl KOCMUYECKAE CHUMKH €O CITyTHHKOB Landsat 5, 7 u 8
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C pOCTpaHCTBEHHBIM pa3pemieHrneM 30 M. bbuti BEIOpaHBI CHUMKH C J1aTa-
MH CBEMKH B KOHIIE aBTycTa — Hadaie OKTa0ps (26.09.2002, 28.08.2006,
31.08.2007, 4.10.2008, 07.10.2009, 08.09.2010, 27.09.2011, 25.09.2013,
18.08.2014, 01.10.2015), xorma mpeKkpamaeTcss pocT U pa3BUTHE IEPEBHEB.
Jlnana3oH 1ar ¢ pazHuLEi Oosiee 4eM B OJMH MECSI] O0YCIIOBJICH OTCYTCT-
BUEM 0e30011a4HBIX CHUMKOB Ha 0OoJiee OJM3Kue JaThl.

O0paboTka KOCMHYECKUX CHUMKOB U TIPOCTPAHCTBEHHBIN aHAIN3 J]aH-
HBIX IPOBOAMINCH C HCIOJIB30BAaHHEM T'€OMH(OPMAIIIOHHOW CHCTEMBI
QGIS. 3nauenust NDVI Beraucisiiucs o gopmyie

NDVI = P ~Pren |
Py T Prep
TI€ Pnig, PrED — 3HAYECHUSI CIIEKTPAJIbHOM sipkocTh [4] B OmkHeM uH(Dpa-
KpacHOM W KPacHOM JHaIa30HaX COOTBETCTBEHHO.

[ mpoBeneHnsT aHANH3a COCTOSHIS KEAPOBHUKOB OBIITH PacCUNUTAHEI
cpennue 3HayeHusst NDVI B rpanunax kaxuoro keapoBHuka. [lomydeHHble
pe3yJIbTaThl ObUTH MPEACTABICHBI B BUC I'PAPHUKOB, OTPAKAIOIIMX H3MEHE-
HUs cpenanx 3HadeHnit NDVI no romam 3a mepuox ¢ 2002 mo 2015 1. ¢
HaHECEHHBIMH Ha HUX JUHUSIMH TPEHAOB. 3HAUEHHUS SKCTPEMYMOB KaXKJI0r0
rpaduka 0OyCIIOBIICHBI ITIOTHOCTBHIO U COCTOSIHUEM JIECHBIX MaccHBOB. Kak
BHIHO Ha puC. |, TpeHIBI 1151 AKCEHOBCKOTO M I1eTpoBCKOTO KEIPOBHUKOB

HAMEIOT HAauOOIBIINI YTOJI HaKJIOHa.
= = = AKCEHOBCKHUM

0,68

----- MeTposckmi

............. Necuolt napk

————— JlydaHoBo-
Mnarosckuit

— - - Maragaesckui

----- BopoHoBeKui
Borawesckui
\

038 (W = JluHeiiHas
(AkceHoBckmin)

0,33 T T T T T T T T | = JluHerHan
2002 2006 2007 2008 2009 2010 2011 2013 2014 2015 (NeTposckui)

Puc. 1. M3menenus cpennux 3Hadennit NDVI B mpenenax kaxJoro KeIpoBHHUKa

II0 ToJamM

AHanu3 JaHHBIX MMOKa3all, YTO AKCEHOBCKHUN KEIPOBHHUK M3 BCEX U3Y-
YEHHBIX OBLT U OCTAETCS CaMbIM Ocia0ieHHbIM. i1 Hero xapakTepHbI MU-
HUMAJIbHBIC TTOKa3aTeI JKU3HEIEATEILHOCTH [5] U MUHHUMAJIbHBIE 3Haue-
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Hus NDVI B 6ompmmHCTBe Habmoaernit B nepuog 2002-2015 rr. Hazewm-
HBIE HCCIeNoBaHUs mokaszany, uro B 2011 1. mpomsommio 3apakeHue Kea-
POBHHKaA BpenuTeneM (Kopoex mectn3yOdarteiif) Ha mwromaaud 11,6 ra. B
2013 r. Bpegurenp pacmpoctpanmics emie Ha 3 ra. B 2014 r. noBpexxaenHas
miom@aab coctaBmwia 67,5 ra, T.e. 69% Bcell muomany KeapoBHUKA. Jis
MPEIOTBPAIICHUS Pa3BUTHS Jerpajaliii KSAPOBHUKA M OCIa0ICHUS OCTaB-
IIMXCS JCPEBhEB 3HAUUTEIbHAS YacTh Jieca ObLIa BHIPYOJICHA B pe3yJbTaTe
CaHHUTapHBIX PyOOK.

B otiuuue ot AxceHoBckoro IleTpoBCKU KEIPOBHUK XapaKTepU30-
BaJICs KaK 3JI0POBEI [5]. Y Hero ObUT MAKCHMAJIBHBIA U3 BCEX M3YYCHHBIX
KCIIPOBHUKOB WHACKC XXHU3HCHHOTO COCTOSHHMs (OoJiee ueM B 2 pasa BHIIIE,
4yeM y AKCEHOBCKOTO) 1 MHHUMAJIBHBIHN MOKa3aTeah MOBpPekKIeHHOCTH. O1-
Hako, o uHpopMmammu Otaena 0co00 OXpaHIEMBIX MPUPOIHBIX TEPPUTO-
puit OI'BY «O6nkomnpupoaay, B 2014 r. B pe3yiabpTaTe BECEHHETO CHIIBHO-
TO BeTpa Ha TeppuTopuu 11eTpoBCKOTO MPUTIOCEIKOBOTO KEAPOBHUKA OBLIO
noBasieHo 6osee 170 nepeBreB. B 310 ke BpeMms ObuT 3ahuKkcHpoBaH odar
3apa)keHUs] KOPOEIOM IecTH3youaTeiM Ha miomanu 0,4 ra. CUTyarumo oc-
JIOXKHSIET HeraTHBHOE BO3ICHCTBHE COOpIIMKOB mmiiek. Kpome Toro, kea-
POBHHUK IOCTpajai B pe3yjbTaTe BeTpoBaa. PacueTHas IUIOIIAb MOJIOCHI,
Ha KOTOPOH HAOIIOam HauOOJbIlee KOJIMISCTBO MOCTPAAABIINX OT BETpa
JiepeBbeB, coctaBwia 8,5 ra, T.e. 8,4% rmuiomanu kenpoBHuka. CriemoBa-
TEJNBHO, W3HAYATIBHO 310pOBHIH [leTpOBCKHIT KEIPOBHUK OKa3alcs OCIa0-
JICHHBIM TI0 COCTOSIHHIO B PE3yJbTAaTe HETaTUBHBIX BO3ICUCTBUI TPHUPO-
HBIX (BETPOBAJ, MOBPEKICHHE SHTOMOBPCIWTEISIMA) W AHTPOMOTCHHBIX
(hakTOpOB.

PesymbraTel paOOTHI MOKA3BIBAIOT, YTO AWCTAHIMOHHO IIONyYeHHEIE
JTAaHHBIE MOTYT OBITh MCIIOJIB30BaHBI TSI CBOEBPEMEHHOTO MIPHHATHS peIle-
HU# 1 00eCTICUCHHS COXPAHHOCTH MPHUITOCEIKOBBIX KSIPOBHUKOB KaK 0C000
OXpaHAEMBIX IIPUPOJHBIX TEPPUTOPUH.
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YIPABJEHUE PUCKAMMU, CBA3AHHBIMU
C YTOMJISIEMOCTBIO, B T'PAKJIAHCKOW ABUALIMA
M. Anaovesa, K.I1. ITawkeesa, cmyoenmku
Hayunwuii pykosooumens B.C Condamkun, doyenm xagp. POTOM, x.m.n.
Tomck, TYCYVP, soldatkinvs@main.tusur.ru
Ilpoexm I'TIO POTOM-1701 « ¥Ynpasnenue puckamu, céa3anHbIMU
€ YMOMISIEMOCMbIO, 8 2PANCOAHCKOU AGUAYUUY

3aBUCHMOCTh OE30IIaCHOCTH M YTOMJISIEMOCTH Hadalla aKTyaJIH3Hupo-
BaThcsl BO BTOpod monoBuHe XX B. IIponomkuresnsHOCTE pabodero aHs
CTaja HE €MHCTBEHHON MPUYMHON yTOMIIIEMOCTH, OCOOEHHO NPH KPYTJIO-
cyTo4qHOH padore. CemyeT OTMETHTh CIIEAYIONINE SIEMEHTHI, HOSBUBIIIEC-
Cs1 B HOBBIX ITPEACTABICHMAX YTOMIIIEMOCTH:

1) mepBocTeneHHast BaXXHOCTh JOCTATOYHOM MPOJOIKUTEILHOCTH CHA
(a He IPOCTO OT/BIXA) AJIsl BOCCTAHOBIICHHS U TTOJIEPIKAHUS BCEX (QYHKIIMI
B COCTOSIHUHM OOAPCTBOBAHWUSI;

2) pojib CYTOYHBIX PUTMOB, YHPaBJISIEMbIX 24-4aCOBBIM MEXaHHU3MOM
OKOJIO CYTOYHBIX OMOJOTMYECKHX YaCOB TOJIOBHOTO MO3ra, B YACTHOCTH MX
BIIMSHUE Ha YMCTBEHHYIO U (PM3MYECKYIO PabOTOCIIOCOOHOCTD, a TaKKe Ha
MIPEAPAcIIOI0KEHHOCTh KO CHY (CITOCOOHOCTBH 3achlllaTh M OCTaBaThCS B
COCTOSIHWY cHa) [1].

OTH HOBBIE 3HAHUS OKa3aJIlCh OCOOCHHO aKTyaJIbHBI JJIs1 aBUAllMOHHOMN
0Tpaciu, €IMHCTBEHHONW B CBOEM pOJiE, I/Ie ©KEAHEBHAs KPYIJIOCYTOYHAsS
paboTa coueraeTcs ¢ TpaHCMEPHIUATBEHBIME ITepeneTaMmu [2].

YTOMIIsIEeMOCTb TIPENCTaBIsAeT co00il OOHY W3 TJABHBIX ONACHOCTEH,
OTHOCAINUXCA K YCIOBEYCCKOMY (baKTopy, IMOCKOJIBKY OHa BJIMACT Ha
OOJIBIIMHCTBO aCMEKTOB CIIOCOOHOCTH YJICHA DKHIIAXKa K BBIMOIHEHHUIO CBO-
ux o0s3anHOCTEH. [ToaTOMY OHA BiHsIeT Ha OE30MaCHOCTH MOJETOB [3].

bezomacHOCTE TNONETOB BO3IYLIHBIX CYIOB T'PaKAAHCKOH aBHAIMU
npeAcTaBisieT co00i COCTOSHUE aBHAIMOHHOM TPAHCHOPTHOH CHCTEMBI,
IIPU KOTOPOM DPHCK NPHYMHEHWS BpEAa JIMIAM WM HaHECeHHUs ymepba
MMYIIECTBY CHHMXKEH JI0 TIPHEMIIEMOTO YPOBHS U IOJIEPKUBACTCS HA 3TOM
6o OoJiee HU3KOM YPOBHE ITOCPEJCTBOM HEMPEPHIBHOTO MPOIECCa BBISIB-
JICHUS UCTOYHHKOB OMACHOCTU M KOHTPOJIS (PaKTOPOB pHUCKa [4].
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st Toro 9To0bI TPaMOTHO PEIINTH BOIPOCHI, Kacaromuecst Oe3ormac-
HOCTH MOJIETOB, CTOMT YYHTHIBaTh yBEIWYEHHE 00BEMa aBHAIEPEBO3OK,
0OHOBJIEHHE aBHAIAPKa, a TAKKE KaJPOBYIO COCTABIISIONLYIO aBHALHH.

Cucrtema yIpaBleHHs pHUCKaMH, CBSI3aHHBIMH C YTOMIISIEMOCTBIO
(FRMS), onpeznenseTcs Kak ONMPAIOIIAsAcs HA JaHHBIE CHCTEMa HEelpephIB-
HOTO OTCJICKUBAHMSI M KOHTPOJIS CBA3AHHBIX C YTOMIIIEMOCTBIO PHCKOB IS
6e30I1acHOCTH TOJIETOB, OCHOBAaHHAS HA HAYYHBIX MPHUHIUNAX U 3HAHUX, a
TaKKe IKCILTyaTallMOHHOM OIBITE W O0OECIIeUMBAOIas BHIIOJHEHUE COOT-
BETCTBYIOLIMM MEPCOHAJIOM CBOMX (YHKIMHA B COCTOSHHM HaJUIEXKallero
ypoBHs aktuBHOCTH. Llenbto FRMS siBnsieTcs obecnieuenne ypoBHSI aKTHB-
HOCTH YJICHOB JIETHBIX M KaOMHHBIX 3KHIaKEeH, JOCTATOYHOTO YISl BBIIOJN-
HEHUSI UMM JIOJDKHOCTHBIX OO0SI3aHHOCTEH C YJOBJIETBOPUTEIBHONW paboTo-
cniocobHocThio. B FRMS npumeHstoTcsi NpUHIUITBI U MPOLECCH, HCIONb-
3yeMbIe B CHCTEME YIpaBJICHHSI 0€301MacHOCTBIO TIOJIETOB, C IIETBIO yIIPaB-
JICHUS PUCKaMH, CBSI3aHHBIMH C yTOMJIIEMOCTBIO WICHOB 3KUMaxa [5].

roa MecTo- Camoner CrpaHa MpHUYKHA KaTacTpodkI Yucno-

aBHaKa- aBnaena- HepTe
TacTpodbl Aenbua
2017 Keprasws Boeing 747 Typuan W3-3a TyMaHa noTepnen kpylleHWe Npi 3aX0e Ha Nocajly, YNae Ha unsle 4oMa nof, =
BULLKeKOM

2017 CLUA Cessna 210 ClUA Camoner uc4es ¢ pajapos Bo BpenMs nepeneta u3 ApusoHsl B Konopago 4

2016 Poccus Ty-154 Poccus Vicues n3 pafapoe Han Y&pHEIM MOpEe B0 BPEMS BLINETa U3 Coul B CUPHID 92

2016 WHpoHeaus Ht;c;l;s WHaoHesna camonet BoeHHO-BO3AYLWHBLEX cAn pa3innca o ckany 13

i KomMOuA Avro RIB5  SorMEmA ‘Ynan Heaaneko oT a3ponopTa ropoga MeaenbuH M3-3a HEXBATKM Tonnnea. Ha Bopty .

Bblnn yTHONKCTE 1 paboTHUKN Gpazuneckoro kyGa «lllanekosHces
2018 QA3 Boeing-737 0A3 3aropernca npu nocajke B a3ponopTy HeT

2016 Poccus Un-76 Poccus Pa3BuncA Bo BPeMA TYLIRHWR NECHSIX NoXapoE B MpkyTckod ofnactn 10
Airbus
2018 Ervner A320 Emnet Pasdunca eosne rpeseckor octpoea Kapnatoc 66
20168 AdranuctaH  AH-12  AsepBangpxad CTONKHOEEHKME NP B3NETE C NPENATCTBUEM 7
2016 Poccus  Boeing-737 OAD Mnoxue norofHeEle yCnosnA. PasGunca npu nocajxke & asponopty 62
nacca- _ =
2018 Henan . Henan CoBepluwn XecTKy aEapuiHyio nocagky B paioxe Kanwkor B Ynnixae 2
HUPCKMA
Viking 9N-
2016 Heran  AHH Twin Henan MaccawMpckiil caMoneT Nponan ¢ pafapoe Ha aanade Henana 21
Otter

Puc. 1. Ctatuctuka KpynHeHIIMX aBuakatacTpod Mupa

IToxBens UTOT, MOXKHO CKa3aTh, YTO CTATHCTHKA KPYMHEHIINX aBHaKa-
TacTpod MHUpa 3a MOCIEAHNE HECKOJIBKO JIeT (puc. 1) MOKa3bIBaeT, YTO OC-
HOBHAsI MPWYHMHA TpareIuii B BO3IyXe — deloBedecKuil (akrop (ommbOka
SKUMaXa WM JUCHeTdepa). B cBs3W ¢ 3TMM MOKHO yTBEp)KAATh, UTO JaH-
Hasl TeMa HCCJCIOBaHUs OYCHb akTyanbHa. B mpoekte I'TIO OyayTt mpose-
JACHBI UCCIICIOBAHUA PUCKOB U METOJIOB X CHUIXCHHA, CBA3AHHBIX C YTOM-
nsieMocThio. [InaHupyemMbIM pe3yJibTaTOM HCCIEAOBaHUS SIBJSIFOTCS METO-
JIMKH U PEKOMEHAINH, pa3paboTaHHbIE A TPasKAaHCKOM aBUALlH.
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[TorpebHOCT B 6€30MaCHOCTH — OJJHA N3 OCHOBHBIX ITOTPEOHOCTEH Ue-
JIOBEKa, TO3TOMY HCCIIC[IOBAHUsS, HAIPaBJICHHBIE Ha COBEPIICHCTBOBAHHE
cucreM oOecrieueHHs: GE30IIaCHOCTH, BCETaa akTyalbHbI. COTIacHO aKcho-
M€ «O MOTEHIMAJIBHON OMACHOCTH» BCE JCHCTBHS YEIOBEKAa M BCE KOMIIO-
HEHTBI Cpelbl (MIPEKIIEe BCETO TEXHUIECKUE CPEICTBA M TEXHOJIOTHH), 00Ja-
JTAIOT CIIOCOOHOCTBIO T€HEPUPOBATh TPABMUPYIOIIUE M BPEAHBIC (haKTOPHI
[1]. ITosToMy abcomoTHast 6€30MaCHOCTh MPUHIIUINAIBHO HEJOCTIKNMa. B
HaCTOAIIEC BpEMs HpHOpHTeTHOﬁ ABJIACTCA KOHLCIIIHUA «IPUEMIIEMOTO
pHCKa», CyTh KOTOPOW 3aKJIOYaeTCsl B CHIIKCHUHM ONACHOCTH JI0 TaKOTO
HHU3KOT'O YPOBHSI, KOTOPHIH IIPHEMIIEM U CMOXKET ITO/IEPIKUBATH OOIIECTBO
B JJAHHBIN IIEpUOJ] BpEMEHH [2].

Takum 00pazoM, ¢ pa3BUTHEM O0IIecTBA HEOOXOIMMO YCOBEPIICHCT-
BOBaHHE CHUCTEMBI obecriedeHust Oe3omacHocTH. Ho MOCKONBbKY y4acTHHKH
MPOEKTA SIBISIOTCS CTYJEHTaMH, TO TOpas3jo ynoOHee W 3HAYNTEIbHO 3¢-
(hexTHBHEE M3yUaTh OE30MaCHOCTH 00PAa30BaTEILHOM CpeJIbl, TAK KaK MMEH-
HO 3TO HAaNpaBjECHUE MO3BOJSET IPOBOIUTH MCCIECAOBAHNE HE TOJIBKO TEO-
PETHUYECKH, HO U PAKTUIECKH.
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Be3zomacHocTs 00pa30BaTeNbHOM cpenpl CKIIAABIBACTCS W3 MHOXKECTBA
KOMITOHEHTOB, OJHUM W3 KOTOPBIX ABISIETCSI MOXapHas 6€30IacHOCTb, MO
KOTOpPOH MOHUMAETCsl COCTOSTHUE 00BEKTa, HCKITIOYAOIIEe C ONPEAeICHHON
BEPOSITHOCTBIO BO3ZHHKHOBEHHE M Pa3BUTUS MOXKapa, BO3JCHCTBHE €ro
OTacHbIX (aKTOPOB Ha JIIOJEH U MaTepHajIbHbIE IIEHHOCTH.

ITosxapbl B 00pa3oBaTenbHOM Chepe PeruCTPUPYIOTCS SKErOIHO U He-
CYT 3a cO00#l 3HAYUTENLHBIH MaTepPUAIBHBII YIIEepO, YeTOBEUYECKHEe KEePT-
BBbL. DTO MOJTBEPKAAET CTATHCTHKA OCHOBHBIX MOKazaTeleld 0OCTaHOBKH C
NoXapaMu B 00pa30BaTENbHbIX YUPEKICHHUIX B TIPEIBIAYIUC TO/IbL:

2014 r. — 309 no>xapos (13 nocrpagaBummx, 1 mornommii);

2013 r. — 313 nosxapos (7 mocrpagaBmmx, 0 morudmmx);

2012 r. — 333 moskapa (11 moctpasaBmux, 1 moruOmmii);

2011 r. — 348 moxapos (9 mocTpagaBImnX, 3 TOTHOIINX);

2010 r. — 381 moxap (16 mocTpamaBmmx, | MOrUOIINiT);

2009 r. — 442 moxapa (6 moctpagaBmux, 4 moru6mmx) [3].

Cucremy mokapHOH 0e30macHOCTH, Kak W JIOOYIO Npyryro, HeoOXo-
JIMMO COBEpIIIEHCTBOBaTh. L{ensiMu mpoeKkTa Ha AaHHBI MOMEHT SIBJISTIOTCS:
n3ydyeHue obpasopatenbHoii cpensl TYCYPa, BoisiBiIeHUe (akTOpOB, ompe-
JIENSIOIUX yPOBEHb MOKapHOH 0e30MacHOCTH 00pa30BaTeIbHON Cpelbl, a
TaKke pa3paboTka MEpONPHATHIA, CIOCOOCTBYIOMINX CHU)KEHHIO BEPOSTHO-
CTH BO3HMKHOBEHMS I0KapOONACHBIX CHTyallMii M MUHHMH3ALUN PHCKa
NPUYMHEHUS. BPEAa JKU3HH M 3/I0POBBIO CTYAEHTOB. JlOCTIKEHHE JaHHBIX
1esnel 03BOJUT HPUOIN3NTHCS K PEIICHNI0 OCHOBHOM 3a7aun oOecIieueHus
6€30I1aCHOCTH: COXPAHEHUIO KH3HU U 37J0POBbSI JIIOJIEH.

B Hawano mccienoBaHUS TIOJIOXKEHO BBISBICHHE OCHOBHBIX NPHYMH
BO3HMKHOBEHHS BO3TOpaHUS. AHAIM3 CTAaTUCTUYECKUX AAHHBIX O BO3TOpa-
HUSX B 00pa3oBaTeNbHON cpene, mpeacTaBieHHBIX Ha caiite MUC Poccun,
MOKa3aJI:

1. bonbiias yacte (40%) Bo3ropanuit B 00OpaszoBaTenbHON cdepe
CIIy4yaeTcsl U3-3a SKCIUTyaTallul YCTapeBLIEro WM HEMCIPABHOTO 000py10-
BaHMSI.

2. 35% Bo3ropaHuii BCJICICTBHE HEMPABWIBHON JKCILTyaTaluu 000-
pyAoBaHUsI.

3. 25% Bo3ropaHuii IO NPUYHMHE YEIOBEUECKON XaTaTHOCTH.

4. 10% cnydaeB u3-3a IPUYUH APYTOro XapakTepa.

Yarme Bcero npuirHa BO3TOPaHUs CBA3aHA C YEIOBEYECKUM (PaKTOPOM,
KOTOPBIN TPOSBIAETCS B HETIPABWIBHBIX JEHCTBHAX, CBSI3AHHBIX C HE3HAHH-
eM TpeOoBaHMI 0€30MacHOCTH WJIM C XalaTHBIM OTHOLIEHHEM K HUM. He
MEHEE 4YacTO BO3TOPAHUS IMPOMCXOIAT M3-3a TEXHMUYECKHX HETONAOK C
AIIEKTPONIPUOOpaMH WM MPOBOAAMH (HapyIIEHHE H30JISLHU DIIEKTPOIPO-
BOJIOB, IIPEBBIIICHUE HOPMbI MOIIHOCTH 000PY/I0BaHHUS).
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O6pazoBarensHas cpena TYCYPa Taxke B cBOei HCTOPHH UMEET I10-
no6HbIe MHOUAEHTH. OZHUM W3 MIPUMEPOB MOXKET CITYKHTh HE TaK AaBHO
npousomenmuid mokap B obmexutun Ned TYCVYPa, Taxke paccMOTpEH-
HBIA poeKTHOU rpynnoi. [IpuanHO# Bo3ropaHus cTaja HEHCIpaBHas (I10-
BpeXIEHHAs) TMPOBOJKA XOJIOMWIBHHKA (10 O(QUIMAIBHBIM JIaHHBIM).
21 Hos16pst 2016 T. U3 3aABIMIEHHOTO OOIIEKUTHUS CIIAcCaTEeN IBAKyUPOBAIH
115 genoBek. 37 4enoOBEK MPHUILIOCH CIYCKATh MO MOYKapHBIM aBTOJIECTHU-
1[aM, TaK KaK 4acTh JKHJIbIIOB OKa3aJ1ach 3a0JIOKMPOBaHa B CBOMX KOMHATaXx.
KomHata, B KOTOpO# BO3HHUK MOXap, HAXOAUTCS HA BTOPOM 3TaXK€ U BBITO-
pelia NOJHOCTBIO, COCEHHUE 3aKONTHIINCh, HO UX YJaloch 0TcToATh. CymMMa
pemonTa Beelt cekuun coctasua 380 Thic. py0. YiiepO HemocpeCTBEHHO OT
noxxapa coctasm 20 Teic. py0. HuKTO M3 *KMIIbLOB He mocTpazan [4].

OTOT MHIUICHT TOBOPUT 00 aKTyaJbHOCTH IIPOBOJMMOTO I'PYIIION HC-
cienoBaHus. Benb 0T Ka4eCTBEHHO NMOCTPOEHHBIX MEPOIPUSATHH IO MPOTH-
BOIOKapHOMY PEXHMY W OT JOJDKHOTO HCIIOJHEHUS 3THX MEPONPHUSTHI
HaNpsIMyIO 3aBUCHUT YPOBEHbB ITOKapHOTO PHCKA.

3a mepuoja paboThl MPOSKTHOW TPYIIbI HaJ JAHHBIM HaIlpaBICHHEM
Oe3o0macHOCTH 00pa3oBaTeabHON cpenpl (¢ oceHHero cemectpa 2016/17
y4eOHOro roja) ObUT MPOU3BEACH COOP M aHAIN3 TEOPETHUECKOW HHpOopMa-
LM TI0 TEME MCCIII0BaHMsI, U3y4eHbl HOPMaTHBHO-TIpaBoBas 06as3a B obJac-
TH TO’KapHOH Oe301acHOCTH 00pa3oBaTeNIbHOM Cpelibl U TEXHUYECKUE CPell-
cTBa oOecrieueHHsl MOXAapHOW Oe30IacHOCTH, NMPOAHAIM3WPOBaHA CTATH-
CTHKa BO3HHKHOBEHHSI ITO’KapOOIIACHBIX CUTYaIMii B 00pa3oBaTeNbHOI cpe-
ne Poccun, BBISIBIICHBI OCHOBHBIE TIPHYHMHBI X BOZHUKHOBEHHUS.

Ha MoMeHT nopaun 3asBKM IPOEKT HAXOANUTCS HAa CTAANHU Pa3pabOTKH.
JlanpHeiimee HampaBiIeHHE Pa3BUTHE HCCIEAOBAHUS O0YCIOBJIEHO OCHOB-
HBIMH TIPUYMHAM{ BO3TOPAHUHA B 00pa30oBaTENbHOM Cpele, MPEeAcTaBlICH-
HbIMM BbllIe. I'pymnna 3amnanuposana:

1. Pa3zpaboTky oOpa3oBaresibHOI MpOrpaMMbl, CIIOCOOCTBYIOIIEH MO/~
HSTHIO YPOBHSI HH(POPMAIIMOHHON OCBEAOMIIEHHOCTH CTYJICHTOB B 00JIaCTH
MOXapHOHW 0E30IaCHOCTH, YTO MO3BOJIUT CHHU3MTh PUCK BO3HUKHOBEHUS
Mo’kapa 1o BUHE 4YeloBeKa, KOTOphIi cocTaBiseT 60% ciydaeB oT o01ero
Yyciia BOTOPaHUH.

2. Pa3paboTKy peKoMeHIanui, HapaBICHHBIX Ha JIMKBUIAINIO BBISB-
JICHHBIX HECOOTBETCTBUI (NIpH HAIWYMK) 00pa30BaTENbHON Cpebl HOpMaM
MPOTHUBOIIOXKAPHON 6E30I1aCHOCTH.

JUTEPATYPA
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BJIMSAHUE UCKYCCTBEHHBIX NICTOYHUKOB CBETA HA
POCT U PABBUTHUE TOMATA («SSOLANUM LYCOPERSICUM»)
Al Bapanosa, cmyoenmxa TYCYPa,

K. Kyoaiibepzenosa, macucmpanm TI'Y
Hayunvui pykosooumens E.I'. Hesnamosa, doyenm xagp. POTOM, k.0.H.
Tomck, TYCYP, univerh66@mail.ru

B mocnenHee BpeMs HCKyCCTBEHHOE OCBEIIEHHE HAYMHAIOT MCIIONB30-
BaTh B NPAKTHYECKUX LEISX /IS MOTYUYEHHS] PACTUTEIILHOM MPOIYKIUH IIPU
HEJI0CTAaTKEe WM MOJHOM OTCYTCTBHH COJIHEYHOT'O OCBeIneHus [1].

Tomar siBisieTcsi OAHON W3 BEAYIIMX OBOIIHBIX KYJIBTYpP IS HPOU3-
BOJICTBA BBICOKOKA4ECTBEHHOH PAaCTHTEIBHON NMPOAYKIHMH B 3aIUIICHHOM
rpyHTe. Ha cerogus B mupe moa Tomarom 3aHsTo Oonee 60% mutomianei
3alMIIEHHOT0 TPyHTa. B Hame# crpane ToMaThl Mo 00beMy NPOU3BOJICTBA
YCTYNaloT TOJBKO OTYPILY, OTHAKO UMEIOTCSl YCTOHYMBBIE TCHACHIIMU K YBe-
JIMYEHUIO UX TIomaei [2].

AKTyalbHOCTh HCCIIEJOBAHUI CBs3aHA C pa3pabOTKOW TEXHOJOTHH W
METOJIUK BBIPAIIMBAHUSI TOMAaTOB B YCIOBUSIX MaJjlora0apUTHBIX aBTOMAaTH-
3MPOBAHHBIX TEIUIUIl YaCTHBIX M MENKHX (epMepcKHuX Xo3sicTB. st mo-
BBILICHUs] 00BEMOB BBIPAIBAHMSI TOMATa B 3alIUIIEHHOM I'PYHTE HE00X0-
UMbl BHEJIPEHHE HOBEHIINX HAy4YHO-TEXHHYECKHX pa3pabOTOK, ycoBep-
IIEHCTBOBAHUE TEXHOJIOTHYECKUX MPOLIECCOB MPOU3BOICTBA MPOAYKIHH [3].

B cBs3M ¢ aKTyanbHOCTBIO M3YyUCHHS MEXaHW3MOB JEHCTBUSI pa3nnd-
HOTO M3Ty4EHHs Ha OBOIIHBIC KyJBTYpPbI ObIJIa MOCTaBJICHA 3a/[ada yCTaHO-
BUTh (usnosnornueckue 3(pQexTsl ASHCTBUS Pa3IUYHOrO OCBELICHUS Ha
POCT, pa3BUTHE M IMPOAYKTUBHOCTh TOMara B MCKYCCTBEHHBIX KOHTPOIIH-
PYEMBIX YCIIOBHUSIX.

Marepuanbl M MeTOABI HcCIeTOBaHMsA. B KauecTBe KyIBTYpHI-
MHJIMKAaTOpa BBIOpaH ToMar copTa «JIyKOIIKO Ha OKOIIKE» — CKOPOCIIENOe,
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JIETEPMUHAHTHOE pacTeHue, BbICOTON 40—50 ¢cM M CPOKOM IMOJHOTO BEreTa-
UOHHOTO Tiepuoaa 70—75 nHew.

Cemena Tomarta ObutH mocessubl 27.03.2014 r. ITocite Toro kak ceMeHa
B3OIILIH, UCIIBITyEeMbIE TPYIIITEl PACTEHUI TIOMEIIEHHBI O]l Pa3HbIe HCTOYHH-
KM CBeTa: K MEPBOMY SIIUKY — JIOMHUHECIICHTHBIE JIAMIIbI, KO BTOPOMY —
COJIHEYHBIN CBET (SIIMK HAXOAWTCS Ha MOJAOKOHHUKE), K TPEThEMY — JIAMIIBI
HaKaJIMBaHU, K YCTBEPTOMY — CBETOIHOIBI OEJIOro CBETa, K MATOMY — CBE-
TOAMOBI KPACHOTO U CHHEro cBeTa. OCyIlIecTBIsIETCsS YacThIi MMOJIUB, TOJI-
KOpMKa ynoOpeHusimu (pa3 B 7—10 nuei).

DCHOJIOTHYECKUE YUCThI U HAOMIOICHHS 32 POCTOM M Pa3BUTHEM pac-
TEHUH NpOBOIWIN uepe3 Kaxaple 3—4 nHsa. OUKCUPOBAIU BBICOTY pacTe-
HUH, KOJIMYECTBO JIUCTHEB, Pa3Max JUCTHEB.

Pe3yabTaTsl nccjenoBanus u ux oocyxaenne. C camoro Hagana 00-
Jy4eHUs BBIABHIIACH Pa3HHIIA B pa3Mepax M KauyecTBE paccaibl TOMATOB IO
Pa3TMYHBIMI HCTOYHUKAMHU.

BuomMerpudeckne mokaszareny pacTeHHH MOJ 00JydeHHEM CBETOIHO/I-
HOW JIaMITbI OEJTOTO CBETa MPEBBIIIATH CPEIHUE 3HAUCHHS OCTAIBHBIX JTAMIT:
0 TTOKAa3aTeNi0 BHICOTHI pacTeHuid coctaBwim 17,5+0,2 cM, o ToKas3aTelnto
pasmaxa auctbeB — 19,4+0,1 cM. MuHUMalIbHBIE 3HAYEHUS HAOIIOIAINCh Y
TPy pacTEeHU MO OCBEIIEHHEM KPAaCHO-CUHEN CBETOUOTHOM JTaMIIbL: IO
MoKa3aTeao BBICOTHI pacteHuit — 11,5+0,2 cMm, 1Mo mokazarento pa3Maxa
mictbeB — 1440,2 cM. I'pynma ToMaToB, BBIpaIlleHHAs IO CBETOIUOIHON
MaTpUIIEH KpacHO-CHHEro IBEeTa, OKaszajach caMOW OJHOPOIHOW IO OWo-
METPHYCCKHM IapaMeTpaM pacTeHui. Korjma mpu JoCBeTKE CBETOIUOIHOMN
JIaMIIo OeJoro mBeTa HaOMIOAAIMCh HAWOOJBINHNE Pa3Iuius B WHIUBUIY-
aJBHBIX TMapaMeTpax PACTCHHH. YCTAaHOBJICHHBIC PE3YyJbTaThl OOITYUCHHS
JIaMIION HaKaJMBaHHS WM JIIOMHHECIICHTHOM JIAMITOM: IO ITOKa3aTEeIIF0 BHICO-
ThI pactennii — 12+0,1 u 13,64+0,1 cm, Mo mokazaressiM pa3Maxa JHCTbEB —
13,5+0,1 u 18+0,1 cm.

[To oxoHYaHWU SKCTIEPUMEHTA TIOTyUEHHBIEC JTaHHBIE, CBUAETEILCTBY-
I0T O MPEUMYIIECTBE CBETOAMOIHON JAMIThI OEJIOT0 IBETA MEpe]] APYTHMU
HUCTOYHUKAMH HUCKYCCTBCHHOTO oOcBemieHus. OOYCIOBICHO 3TO TEM, YTO
CIIEKTP M3JIy4Y€HHUs IPEBBIIIAET OCTAJIbHBIE M0 BCEMy Jamamna3oHy. ['pymma
pacTCHMM, HaXOASIIAsCS IOJT OCBEIIEHUEM KPAaCHO-CHHEH CBETOJIMOJIHOMN
MAaTpUIIB], Ha TIPOTSHKCHUN BCETO SKCIIEPUMEHTA OTCTaBajla B POCTE.

JIUTEPATYPA
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BJIMSIHUE 3AT'PA3HEHUA BOJAbl CEHOMAHOM
HA BBI’KUBAEMOCTb U PA3BBUTHUE PAUKOB JJA®HUS
(DAPHNIA MAGNA)
A.H. baxonouna, cmyoenmka
Hayunwvui pyxogooumens T.B. /lenucosa, ooyenm xag.POTOM, k.6.H.
Tomck, TYCYP, kagh. POTOM, baholdinan—1995@mail.ru

HGHBIO JAaHHOT'O HMCCJIICAOBAHUA SBJIAJIOCH BBIABUTH 3aBUCHUMOCTH
BJIMSIHUSL CEHOMAaHCKOI BOJIbI Ha TOBEJICHWE W pa3BUTHEe paukoB Daphnia
magna.

Pa3zButre HedTemoObIBatoNIeil OTPAcid NPUBOAMT K CEPHhE3HBIM pe-
THOHAJIBHBIM JKOJOTHYECKMM HW3MEeHEHHWsM. Hapymenne ecrecTBeHHON
cpenbl OOWTaHUsI HAYMHACTCS C TPOBEICHHS pa3BeOYHBIX paboT. Bricoko-
TOKCHUYHbIE OYPOBBIE OTXObI CKIAIUPYIOTCS B HEMOCPEACTBEHHON O1M30-
CTH OT BOJIOEMOB, YTO HPHUBOAUT K HX JOJTOBPEMEHHOMY 3arps3HEHHIO.
CriocoOCTBYIOT PAaCHpPOCTPAHEHHIO TOKCHYECKUX BEILECTB CHETOBBIC U JI0-
JKJICBBIC BOJIbI, KOTOPBIE TAK)KE HETATHBHO BIIUSIIOT HA PACTHTEIHLHOE M JKH-
BOTHOE COOOIIECTBO.

PaznuBbl ceHOMaHCKUX BOJ NpU HeTeno0blue OKa3bIBAIOT CYIIECT-
BEHHOE BIUSHUE Ha dKOcUCTeMbl [1]. TexHOreHHbIE aBapuu C Pa3IUBOM
BBICOKOMHHEPAIM30BAaHHBIX CECHOMAHCKHUX BOJ Ha MOBEPXHOCTH MOTYT OKa-
3bIBaTh HETaTHBHOE BIIMSHHUE HA BOAHBIE 3KOCUCTEMBI [2].

[IpecHoBoanbie paukn Daphnia magna Straus B HacTosIIue Bpems
CUNTAIOTCSI HamOoliee YYBCTBUTEJBHBIMH M YHHBEPCAIBHBIMH TECT-
00bEeKTaMM, TO3TOMY NPHUMEHSIOTCS MpPU OMOTECTUPOBAHUM CTOYHBIX M
MPUPOJHBIX BOJ, AOHHBIX OC3IKOB, ITOYB M MPOMBINIICHHBIX 0TX010B. C
MOMOIIBIO TaHUI OMPEETSIFOT KaK OCTPYIO, TaK U XPOHUYECKYIO TOKCHY-
HOCTh KOHTPOJHUPYEMBIX 00BeKTOB [3]. BrmsHHE TOKCHKAaHTOB Ha 300-
TUIAHKTOH OCYIIECTBISIETCS] KaK MPSMbBIM IyTeM, TaK U KOCBeHHbIM. [locTy-
nag B OpPraHu3M IIJIAaHKTOHHBIX paKOO6p8.3HBIX, TOKCHUKAHTBI YaCTHYHO
aKKyMYJIUPYIOTCSI B MX TKaHSX, @ YaCTUYHO MOABEPraroTcsi Meradoim3a-
i [4].

[Ipu ocTpoM OTpaBiIEHHH BBHI3BIBAIOT TMOEIH KUBOTHBIX, & IIPH HAKOII-
JICHUHM B OpPraHM3Me MOTYT BBI3BIBAThH JHOO XPOHUYECKYIO WHTOKCHKAIIHIO,
BBIPKAMOUIYIOCS. B U3MEHEHHHM PUTMA U CKOPOCTH JBIDKCHHUS, OTKa3e OT
MUIK, HAPYIICHUH HH()OPMAIMOHHBIX CBSI3€H M M3MEHEHHUU MOBEICHHS,
CHIDKCHUM MHTEHCHBHOCTH OOMEHa M TeMIIa pocTa, MO0 CKa3bIBAIOTCS HA
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MOCTICIYFOIINX TOKOJCHUSAX. AKKYMYJAUS TOKCUKAHTOB B TOHAHaX IIPH-
BOJIUT K CHM)KEHHUIO BEDKUBAEMOCTH MOJIOJIN, K POXKACHUIO YPOUTUBBIX WA
MYTaHTHBIX 0c00ei, 9T0, B KOHEYHOM CUeTe, CHIDKAET YHCICHHOCTh MOITy-
JSAIAHA, a CIIEeJOBaTENIbHO, W MPOAYKTHBHOCTh OECIIO3BOHOYHBIX — 300-
TJIAHKTOHOB [5].

Ipu uccnenoBanunu Biusuus 0,5-2,5 /71 BOAHBIX PaCTBOPOB XJIOpHIA
HaTpus (B COCTaB CEHOMAHCKUX BOJ BXOIMT XJIOPUJ HATpHs), HA (PU3HOIIO-
rHYecKue rmokasarenu padykoB D. magna. BUIHO, YTO NPU MHKYOMpOBaHHU
paukoB B pacTBOpax XJOpWAa HaTpus ¢ KoHueHtpauueir 0,5 /1 rubens
nmaduwuii cocrasisuia 10% Ha 21-e cyTtku. YBenuuenue konneHrparmu NaCl
10 1 /1 mpuseno x rudenu 10% paukos Ha 16-e cyTku, 20% — Ha 20-¢ cy-
TKHM SKCIIepUMeHTa. JlanbHeillee yBennueHue KoHueHTpauuu 1o 1,5; 2,0;
2,5 T/11 BBI3BAIIO CMEPTHOCTH, COOTBETCTBEeHHO, 10, 20, 30% paukoB Ha 15-¢
cyTku 3kcriepumenTa u 50, 60, 60% — Ha 21-e cyTku. IIpu xpoHHYEecKOM
BO3ICHCTBUY XJIOpWAA HATPHUS B pa3IMYHBIX KOHIICHTpamusax Ha D. magna
HaOJI01aI0Ch CHIDKEHHE MPOIYKTUBHOCTH, YMEHBIIIEHUE TIEpHOa SIMOPHO-
HaJIBHOTO pa3BuTus [6].

Ha ocHOBaHMM TNIPOBEACHHOTO HCCIEJOBAHUS MOXHO cIenaTh clie-
JTYIOIITUE BBIBOJBL:

1. Pa3nuBpl ceHOMaHCKMX BOZ MpH J00bIYEe HE(PTH OKa3bIBAIOT HEra-
TUBHOE BJIMSHHE HA THIPOOMOHTHI. OTMeyaeTcsl CHHKEHUE YHCIICHHOCTH,
npu koHueHTpauuu 0,5 r/n rubens naduuii cocrasmsna 10% nHa 21-e cyTKH.

2. Ipn yBennuennn xonnentpammu NaCl no 1,5; 2,0; 2,5 r/n npouc-
XOJTUTHAO0aeTcss cMepTHOCTE 10 30% Ha 15-¢ CyTKH 3KCIIepHMEHTa | JI0
60% — Ha 21-e cyTkn.

3. [Ipu XpoHHYECKOM BO3ICUCTBUH Pa3HBIX KOHIICHTPAIWN CEHOMaHa
Ha D. magna HaOmogaeTcss CHIKCHHE MPOAYKTUBHOCTH, YMEHBIICHUE TIe-
pHo/ia SMOPHOHAILHOTO Pa3BHUTHSL.
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PEAJIN3AIIUSA OBPABOTKHN CTATUCTUUYECKHUX JAHHBIX
MEJUIIMHCKUX UCCJIEJOBAHUM
H.A. Buixooues, cmyoenm xagh. ITH
Hayunouil pykosooumens B.I". Pomapw, ooyenm kagh. ITH, k.m.n.
Tomck, TITY, nav7@tpu.ru

Ienpro paboThI ABISIOTCS 00pabOTKa W aHAIHM3 JAHHBIX, MPEIOCTaB-
nennbix Tomckum HUU kapauonoruu. IlpoBeneHHble MCCIEOBaHUS SIB-
JISTIOTCSI TIPOJIOJKCHUEM aHAJIM3a MEIUKO-IeMOTpauyIecKoil CUTyalluu B
Tomcke 3a 21 rox [1]. ba3a maHHBIX comepkuT Oonee 65 THIC. 3amUCEH, OT-
pakarommx HHPOPMAITHIO O 3I0pOBhE U 00pa3e KU3HU xutenei r. Tomcka.
AHanu3 JaHHBIX TIO3BOJIMT BBIIBUTH 3aBUCHMOCTH TTOKa3aTelleH, Mccieno-
BaHUE KOTOPBIX CMOXKET MPEIOTBPATHTH CIOKHEHIHE KapaIuo3a00IeBaHUs
WIH K€ YMEHBIIUTh BEPOATHOCTh WX TOSBJICHUS y OTACIBHBIX TPYIII Hace-
JICHUsI, HaXOAAIINXCs B 30He pucka. CeromHs Hanboree 3HAYNMBIM SBIISIET-
CA aHAJIM3 HaHHBIX, MOJYYEHHBIX Y MOJIOJALIX W CPEIAHETO BO3pacTa I'paxk-
JlaH, B CBA3U C TEM, YTO M3Y4YCHHUEC 310POBbA Yy ,Z:[aHHOﬁ rpynIibl HACCJICHUA
MO3BOJIUT MPEAOTBPATHTh pa3BUTHE 3a00NE€BAaHM W COOTBETCTBEHHO B
JTAJTbHEHINIEM YMCHBIIUTH KOJIMYECTBO OOJNBHBIX B cTapiieM Bospacre. s
uccie0BaHMsl BhIOpaHa rpymnma HaceleHus B Bo3pacte orT 30 mo 40 ner.
MuHuManbHBIA Bo3pacT pecrioeHToB — 30 ser. O6paboTka uHpopMayu
BezieTcs B mporpamme SPSS.

Pe3yasTaThl padoTsl. B xome paboTel npomsBeneHa o0paboTKa JTaH-
HBIX, KaCAIOIIUXCS 3a00JIeBaHNH, BBIABICHHBIX Y JaHHOW TPYITBI TPaKIaH.
UccnenoBanuch 3Ha4eHMs] apaMeTpoB pas3nenoB «AHamHes» u «Marepu-
aNbHOE W MpoQeccHoHANBHOE MMoNoKeHne». V3 Bcex 65 876 ompomeHHBIX
YeJIOBEK KOJMYEeCTBO MYXK4YMH B Bo3pacte oT 30 mo 40 yer cocraBuio
10 650, xenuwH — 6 880. YpoBeHb o0pazoBanus y 5% pECIIOHICHTOB Ha-
yanpHOe, cpeaHee — 21%, cpeanee crnenuanpHoe — 34%, Boiciiee — 38%, He
uMmeroT obpazoBanus — 2%. CpeaHee KOJIMYECTBO PECIIOHICHTOB MO KaX-
oMy 3aboneBanuto coctapisier 10 000 myxunH u 6 000 sxennua. Ha puc. 1
MPEJCTABIICH PsiJ 3200JICBAHUM U KOJUYCCTBO BBISBIICHHBIX CITyd4acB.

T'oBopst 0 3M0pOBBE TpaxaaH, HEIb3sT HE YIOMSHYTH O TOM, UTO 370pPO-
BbC WI'PAET HEMAIOBAXHYIO POJb U B TPYIOCHOCOOHOCTH YenmoBeka. OOpa-
0OTKa HaHHBIX ITOKa3aja, YTO B 3aJaHHOM Bo3pacte 91,5% orHOocHTCS K
TPYZOCIIOCOOHOMY HAaCEIeHHUI0, u3 HUX 56,4% — mMyxumHbl, 35,1% — xeH-
mmHEL 1 8,5% — K HeTpynocmocobHoMy, 3 HUX 4,2% — myx4ussl, 4,3% —
JKeHIMuHBI. Hambomee BaKHBIMH IUIS MICCIEIOBAHUS SIBISTIOTCS HETPYIIO-
cnocoOHbIe Tpakaane. [IpoBeneHa B3aMMOCBSI3b MEKAY HEPaOOTAIOLIHMMHU
rpaxjaaHaMui W HUX MaTCpHUAJIbHBIM ITOJIOKCHUCM. B HaCTOAICC BpPEMA
43,2% orneHnIM CBOE IMOJIOXKEHHE Kak Iioxoe, 9,7% — Kak o4YeHb IIJI0XOE,
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42,8% — kak cpenHee u 4,5 — Kak xopoliuee. 3a MOCIeIHUE T'OAbl MaTepU-
aJIbHOE TIOJIOKEHNE B JAHHOH rpymme yxyammiocs y 45%, n3 vux 25,7% —
MyX9uHBL, 19,3% — KeHmwHbl, He m3MeHmwIock y 47,3%, w3 aux 20,7% —
MYKYIHHBL, 26,6% — XKESHIIUHBI, YIy4IIIIoch ¥ 5,7%, u3 HuX 2,7% — MyX-
yuHbl, 5,0% — xeHmubbl. [lomydeHo cpegHee 3HaUeHHEe CYMMapHOTO KOJIH-
YecTBa MECSIICB 0e3 pabOThI B MOCICAHUE TOBI, Y MYXXYHUH OHO COCTaBJISICT
11 mecsiues, y xeHmuH — 13. He paboTaioT 1o npHyYMHE BBIXOJA HA TEH-
curo: 1,4% — myxunH, 1,2% — sxeHIMH, norepsun padory: 32,9% — myx-
uynH, 13,7% — XCHIIWH, UMCIOT TsDKENoe 3a0oJicBaHHME (MHBAIUIHOCTD):
13,1% — myxumH, 5,5% — xeHOMH-I0MOX03seK (eB): 1,7% — Myx4uH,
30,5% — xeHnuH.
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3abonesaHmA
Puc. 1. [lnarpamma 3aboneBanuii rpaxaad r. Tomcka ot 30 1o 40 ner

AHanm3 pe3yabTaToB. [IpoBens aHanus 3a001€BaHNH, BBISIBICHO, YTO
y rpymisl mojei B Bo3pacte ot 30 1o 40 et HanboJsiee 4acTo BCTpevaroTes
Takue 3a00JIeBaHUs, KaK XOJICIUCTUT, TeNaTuT, TUIEPTOHUS, TyOepKyJes.
ITpn 3TOM BEpOSATHOCTH MOSIBICHHS XOJELMCTHTA y >KeHIMH B 1,5 pasa
BBIIIIE, Y€M y MY>KYMH, & BEPOSTHOCTH IOSIBJICHUS TyOepKyies3a IMo4TH B
4 pa3za BbIIC Y MYXYHH, HEXEJIN Yy JKCHIIUH. [ €MaTUT W TUNEPTOHUS Y
MY)KYHH TAKOKe BCTPEUArOTCS Yalle. AHAJINM3 JaHHBIX HETPYAOCHOCOOHOrO
HaceleHus MOoKa3ajl, YTo OOJbLIe ITOJOBHHBI PECIIOHICHTOB OLIEHHJIN CBOE
MaTepHalIbHOE TOJIOKEHUE KaK HeyJoBieTBopuTenbHoe. IIpu atom y 45%
MaTepUalIbHOE TOJIOKEHUE YXYIIIWIOCH 32 IOCICIHHE TOJbl, MHBAIW/I-
HOCTh UMEET IATasl 4acTh HETPYIOCHOCOOHOro HaceneHus. Mcxons u3 mo-
JIYYCHHBIX PE3YyJIbTaTOB, MOXXHO CICJIaTb BBIBOJ O TOM, YTO BBIABJICHHBIC
00JIe3HN M CTaTHCTHYECKUE AaHHbIE MO3BOJAT corpynHiukamM HUW xapano-
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norun T. ToMcka COCTaBUTH COOTBCTCTBYIOLIUC MIPOTPAMMBI 110 HpO(i)I/IJ'IaK—
THUKE 3J0POBbS HACCIICHUA T. Tomcka.
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BJIMSIHUE BBICOKOMUWHEPAJIN30BAHHBIX
CEHOMAHCKUX BOJ] HA PASBBUTUE UKPbI MOJIJIFOCKOB
T.T. I'acanosa, cmyoenmxa; A.Il. IllIkapyno, acnupanm
Hayunwui pykosooumens A.I'. Kapmauwes, 0.6.1., npog. xagp. POTOM
T omcka, TVCYP kartag@rambler.ru

OOHUMH W3 OCHOBHBIX HCTOYHHKOB 3arps3HEHHs] BOIHBIX PECYpPCOB
SIBJISTFOTCSL Pa3/IMBbl CECHOMAHCKUX BOJA W He(TsHAs MPOMBIIUICHHOCTH [1].
BronHIMKAIIMOHHBII METO] TO3BOJISET BBIABUTH 3aKOHOMEPHOCTH H3MEHe-
HUIl B OpraHu3Max, KOTOPBIC MTOJIBEPKEHBI aHTPOIIOTEHHOMY BO3JICHCTBHIO,
MOMOTAaET MPOTHO3UPOBATH COCTOSHUE YKOCUCTEMBI ITPH U3MCHEHUU BHEIII-
Hux (hakropoB [2]. J[isi OMOMHIMKAIMOHHBIX I[IEJCH BOMHBIX OOBEKTOB aK-
TyaJlbHO HCIIOJI30BAaHHE MOJUTIOCKOB, TaK KaK OHH YYBCTBHUTCIBHEI K 3a-
TPS3HCHUIO CEHOMAHCKUX BOJA. MOJITFOCKH — OCHOBHOM (haKTOp, KOTOPBIN
TIOBBIIIACT CAMOOYHIIICHUE BOJTHBIX 3KOCHUCTEM.

Lenpro uccnenoBaHus SIBIBUIOCH M3yYCHHE BIHMSHUS BBICOKOMHHEpA-
30BaHHBIX CEHOMEHCKHX BOJ Ha pa3BUTHE HKPHl MOJUTIOCKOB BHAA
Planorbarius corneus B 1a00paTOpPHBIX YCIOBHUSX.

Jnst uccnenoBanusi ObUTH OTOOpaHbI KIIAJKW UKDl Y CHISYEra3bIx
yIuTOK M3 ceMeiictBa Poromas karymika ( Planorbarius corneus) [3]. Ilep-
BbIC KJIAZKH HEOOXOIMMO ObLIO MOMECTUTh B yariku [letpu. O0bem BOIbI B
Ka/I0# yamike coctapisan 25 cm’. HaGmoneHne MpoBOIMIOCH CO CTaUH
nIpoOsieHHst 0 BBIXOJAa M3 siilla M IOCJEOYIOIIEro pocTa, HCCIeI0BaHHe
npoxoawio B TedeHue 31 aus. KoHIGHTpanus CeHOMaHCKHX BOJ COCTAaBJISI-
na 50, 100, 200 M1/ ¥ KOHTPOJIB.
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JIJII/ITeJIbHOCTI) pa3sBuTHUsA CTalII/Iﬁ OHTOI'€HE3a
MPH PAa3JIUYHBIX KOHIHECHTPALUAX 3arpA3HUTEISA

Ilepuon pa3ButTus JIMYMHOK B cyTKax | Beixon | YKusble
Konuenrpanus (O6pazosanue(O6paszosanueOcenanne| Berxo [MOIOAH,| OPraHU3MEIL
HedTH Tpoxoopsl | Bemurepsl | Bsiine [u3 sidnal % Ha 31-i1
neHn, %
Kontpons, 4 8 10 12 90 88,8
0 M/n
50 mi/n 4 8 11 15 90 88,8
100 Ma/n 4 8 10 12 90 44,4
200 mi/n 6 10 14 21 50 16,6
12
10 T
8 NTAN
a KOHTPOAL
£ 6 -
g —50Mmn/n.
4 fi | ——100ma/n
P L LT N L 200mn/n
o -+

1 357 91113151719212325272931
CYTKH
Puc. 1. VI3MeHeHHEe YUCICHHOCTH HKPUHOK U 0COOEH MMociie BhIX0aa
u3 ﬂﬁua B 3aBUCUMOCTHU OT KOHLUCHTPALIUN CCHOMAaHCKHX PaCcTBOPOB

[Tpoananmu3upoBaB MONyYEHHBIE Pe3yJIbTaThl (TaOJIUIIA), MOXKHO Clie-
JaTh CJEIYIOUINE BBIBOJBI: MPU KOHIEHTparws 50 M He OTMEUEHO CyIie-
CTBEHHBIX M3MEHEHMH B OHTOr€HE3a MOJIIIOCKOB; MpU KoHIEHTparuu 200
u3 sina BerxoauT 50% ocoOeid, mpu 3TOM HAOIIOAAETCS TOPMOKEHHE CTa-
Ji Tpoxo(Ophl M BEIUTEPHI, B CPABHEHUH C KOHTPOJILHOM Ipynmnoi ot 2
J0 4 nHeil, ocenaHue B siile Ha 5 qHEN npojomkuTensHee. KoHnenTpanus
100 okazamack TyOUTENbHA IS BRIIICAIUX 0coOei U3 sifia, mocie BEIXona
n3 giia 50% JeTaabHOro UcxXoa.
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OBOCHOBAHHME HEOBXOJINUMOCTH
COBEPHIEHCTBOBAHUS CUCTEMbI MEJUILIMHCKOMN
MNPOPUITAKTUKU XPOHUYECKUX HEUH®EKIIMOHHbIX
3ABOJIEBAHUI
HU.K. /lomanosa, cmyoenmxa;

E.K. Manaxoeckas, accucmenm kagph. AOH
Tomck, TYCYP, ira.domanova.95@mail.ru

ViydimeHne MeJULMHCKUX IOKa3aTeNell HaceleHHs — OJHAa U3 aKTy-
AIBHBIX 33J[a4 POCCHICKOTO 37jpaBooxpaneHuss. OCHOBHas pobiieMa B CHc-
TEME 3[PaBOOXPAaHEHUSI COCTOUT B TOM, YTO MEIUIMHCKON MPO(QHIIaKTHKE
(kaK cOCTaBHOHM HYacTW mpolecca) HE yIENseTcsl JO0DKHOTO BHHMAaHHMS, B
OCHOBHOM yTOp HMAET HA JICUCHHE YXKE pa3BUBAIONIMXCA 3a00JIEBaHHM.
ITpakTKa MOKa3bIBAET, YTO CYLIECTBYET OIPOMHAS MPONACTh MEXIY AEK-
JapupyeMOil BBICOKOW IIEHHOCTBIO 3/I0pPOBbS, 3HaHHWEM (DAKTOPOB pHUCKa
3a00J1eBa€MOCTH U peajibHbIM TOBEJICHUEM YejoBeKa. ECcTh Bce OCHOBaHMs
MoJIaraTh, YTO €CIIM TOCYIAApCTBO HAIPABUT BCE CHIIBI HA MOJICPIKKY CHC-
TEMBbl MPOQHIAKTUKN 3a00JICBaHUI, TO COKpATUTCS 3HA4YMTENIbHAs 4YacTb
pacxooB cepbl 3IpaBOOXPAaHEHUs], YIIydIlIaTcs MEAUIMHCKUE TI0Ka3aTeln
3JI0pOBbS, B T.4. CHU3UTCSA YPOBEHb CMEPTHOCTHU.

CornacHo [1] eXerogHo OT XpOHWYECKHX HEHMH(EKIIMOHHBIX 3a0oIre-
Baunii B mupe (nanee — XHU3) ymupaer 38 muH uwenoek. Cepaedno-
COCYIMCTBIC 3a00JIeBaHMsI NPUBOAAT K OOJBIIMHCTBY CIy4aeB CMEPTH OT
XHU3 — exxerogHo oT HUX ymupaer 17,5 MIH denoBeK. 3a HUMH CIEIYIOT
OHKOJIOTHYecKue 3a0oneBanus (8,2 MITH), pecriupaTopHbIe 00Ie3Hn (4 MITH)
n puaber (1,5 muH) [2]. Poccust B 9TOM CTaTHCTHKE HE SIBIISICTCS MCKIIOYE-
HueM. XHU3 Ttaxke sBiseTcss OCHOBHON NPHUYMHOW CMEpTHOCTH B PO.
K mpumepy, B 2015 r. or 0oje3HEH CHCTEMbI KPOBOOOpAIECHHS YMEPJIO
930 102 yenoseka [3].

B [4] akuenTupyeTcd BHUMaHHE HAa TOM, YTO IIHPOKOE pPacHpoCTpaHe-
nue XHU3, B 0CHOBHOM, O0YCJIOBICHO OCOOCHHOCTSAMHU 00pa3a >KU3HH U
CBSI3aHHBIMHU C HUM (akTopoB pucka (PP). Moandukanus obpasa KU3HHA U
cHIKeHue ypoBHeil PP MoXeT mpenynpeanTh WM 3aMeIINTh Pa3BUTHE
3aboJieBaHUs KaK JI0, TaK U IOCINIE MOSABICHUS KIMHUYECKUX CUMITOMOB. B
CBSI3H C OTUM DPa3BUTHE MeTUIMHCKOI npodmiaktnkn XHU3 u dpopmupo-
BaHME 3JI0POBOTO 00pa3a JKM3HM HACEICHUS SIBIACTCA OAHUM M3 MPUOPH-
TETHBIX HANPABJICHUH CHCTEMBI 3paBOOXPAHEHHS B CTPAHE.

I'maBHBIM OpraHOM HUCIIOJHUTENBHON BIIACTH B cdepe MpopHIaKTUKU
3a0oneBaHMi sABIgeTCs: MUHHCTEPCTBO 37paBooxpaHeHust Poccuiickoit ®e-
nepauuu. B ero Beaenun Haxomurcs PI'BY «l'ocynapcTBeHHBIN Hay4HO-
WCCIIE0BATEIbCKUI LIEHTP NMPOQIIAKTUYECKOW METUIMHBD), B €0 MOJBeE-
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JIOMCTBEHHYIO CTPYKTYpY BXOAiT DenepaiabHbIi IEHTP 3J0POBbsI U [IEHTPHI
MeIUIUHCKON TpodmirakTukn cyosekToB Poccuiickoit ®Pemepannu. Bes
CHCTEMa OPraHOB HAIPaBJIEHa Ha pa3pabOTKy M OCYIIECTBICHHE MEIWIINH-
ckoif mpo¢pmmaktuku B Poccun. Crucrema hopMupoBanus 310pOBOTO 0Opasza
KM3HU ¥ MPOQGHIAKTHKYA HEWH(PEKIMOHHBIX 3a0oyieBaHuil Oazupyercs Ha
MISATH dJIeMeHTax [5]:

1) uHbopMupoBaHue TpaxaaH o (akTopax pucka U MOTHBUPOBAHHE K
310poBoMy 00pa3y xu3uu (CMU, kuHO, TeneBuaeHHE, METUIIMHCKHE pa-
OOTHHKH, OOIIECTBEHHBIE OPTaHNU3AINH, PA00OTOIATEIIH);

2) obecrieueHue yCIOBUIA I 3I0pOBOrO 00pasa »HU3HU (MUHHCTEPCT-
Ba, aIMUHUCTPALlH PETHOHOB, TOPOAOB, MyHUIUIIAIUTETHI, PA0OTONATEINH,
00IIIeCTBEHHBIC OPTaHU3AIINH);

3) aucnancepwu3anys, TPoPHUIAKTHIECKIE OCMOTPHI U T.11.;

4) nucniaHcepHOe HAOIOICHNE;

5) npodunaktuka XHU3 B craroHapax u CaHATOPHSX.

JlaHHBIC HampaBJICHHUS IOJKHBI OCYIIECTBIATHCS CHCTEMHO B pPaMKax
npodmnaktukn XHN3. ['ocymapcTBy Kak rIaBHOMY MHCTPYMEHTY BO3JEH-
CTBHS Ha OOIIECTBO HEOOXOAMMO HCKaTh HOBBIE METOIBI COBEPIICHCTBOBA-
HHA CUCTCMBI Me}IHHHHCKOﬁ HpO(bI/IJ'IaKTI/IKI/I.

B [4] npeacraBneno Bocemb ®P, kotopsie o0ycioBiuBaroT a0 75%
cMepTHOCTH OT XHWM3, B 4nCIO KOTOPBIX BXOAWT KypeHHE, HU3KHHA ypoO-
BeHb (PU3MUECKON aKTUBHOCTH, HEpal[MOHAIbHOE NHTaHue u Jp. Bmecte ¢
TEM HEeJb3sl HE OTMETHUTh, YTO B Poccuy mpennpuHUMArOTCs! MOIBITKH MO
6oprbe ¢ KypeHneM, 3J10yNnoTpedIeHNEM aJIKOToJisl, IIPOUCXOAUT UH(OPMHU-
pOBaHME U MOTMBHPOBAHHME HACEIECHUs K BEJCHUIO 3I0POBOTO 00pasa >Ku3-
HU mocpenctBoM CMU u zap., NpUCYTCTBYIOT yCIOBHS Ul (hU3NYECKOi
AKTMBHOCTH (IIapKH, CTAJAMOHBI, OaccelHs! U T.1.). OJTHAKO IpaKTHKa MOKa-
3BIBAET, YTO, K COKAJICHUIO, OCYIIIECTBICHHE JAHHOH JICSTENEHOCTH SIBIISCT-
Csl HEJOCTATOYHBIM, HU3KO PE3YJIbTATUBHBIM, & KPOME TOTO, HEpaBHOMED-
HBIM (HEKOMITJICKCHBIM M HECHCTEMHBIM) B pa3HBIX cyObekTax Poccuiickoit
denepanuu.

Bce BbIlI€ONMCAaHHBIE TOJIOXKEHUSI OOYCIOBIMBAIOT HEOOXOIUMOCTh
coBeplIeHCTBOBaHUs cucTeMsbl npodunaktukn XHU3 B Poccuiickoit dene-
pammu. 3agavaMy MO JOCTIKEHHMIO 3TOU IeNM JOJDKHBI CTaTh TaKUe IMOJIO-
eHus, kak nzyuenne O@P XHU3, pa3zpaboTka CUCTEMHBIX U KOMILIEKCHBIX
MepornpusTai 1o ymkeupamu ®P XHU3, B T.4. 3a cuer GopmMupoBaHUs
3I0pOBOTO 00pa3a >KM3HHU HaceleHWs. BmecTe ¢ TeM Ba)KHO CO3JaTh yCIo-
BUSL (MHOPACTPYKTYpy) U pean3aliy pa3paOOTaHHBIX MEpPOINPHSTHH,
BKJIIOYAIOIIME pEIICHHEe MpoOIeM B JKMIMIIHO-OBITOBBIX BOINpPOCAX, I0C-
TYIIHOCTH 3A0POBOW THIIH, dPPEKTHBHOI MpomaraHae 3A0poBOro odpasa
JKU3HU U CTIOpPTa, d((dekTuBHON O0phOe ¢ KypeHHEM H 3JI0yIOTpeOIeHHEM
AJIKOTOJISL.
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KOMIIVIEKCHASI OUUCTKA IIAXTHBIX CTOYHBIX BO/]
C UCITOJIb30BAHUEM IIIYHI'UTA
10.A. 3enkosa, cmyoenmxa xagp. PAOTOM
Hayunvuii pykosooumens T.B. [lenucosa, ooyenm kagp. POTOM, k.6.1.
Tomck, TYCYP, julaxp2011@mail.ru

[Tpn n00bIYe TOJIE3HBIX MCKOMAEMBIX MPOU3BOIAT COPOC MIAXTHBIX U
KapbepHBIX BOJ Ha penbed, copepKalx MeXaHHYeCKHe, XMMUYECKUE U
OuosIOrMYecKre MPUMECH, BCIIEICTBUE YETO MTPOUCXOAUT 3aCOJICHHE MTOYBBI
W U3MEHEHHs XMMHUYECKOTO COCTaBa BOJOEMOB-TIPHEMHHMKOB. Takue Hera-
TUBHBIC BO3JCHCTBHS Ha OKPYXKAIOUIYIO Cpeny TPeOYIOT 3HAYMTENbHBIX
3aTpaT Ha yCTPAHEHUE TEXHOTEHHBIX MociencTBuM [1].

COpoc BBICOKOMHHEPATM30BAHHBIX INAXTHBIX CTOKOB BO3ACHCTBYET
HeTaTUBHO Ha ¢uiopy U (ayHy BomoemoB. [leiicTByromue Ha TOPHOAOOBI-
BAaIOIIMX TMPEANPHUATHIX OYUCTHBIE COOPYXKEHHs HE MpeIHa3HauyeHbl IS
JUKBUAALUHN U3 CTOYHBIX BOJ PACTBOPEHHBIX MUHEPAIBHBIX COJIEH, a MOITy-
JSpHBIE B MHPOBOH IPAaKTHKE CHELUaNbHBIE CIHOCOOBI M TEXHOJOTUH
YMEHBILEHNS MUHEPAJIN3alK MIPUPOAHBIX M CTOYHBIX BOJ, UX 00ECCOIu-
BaHHUE U AEMUHEpPaIU3aLus JO CUX IOp He HallUIM CHEKTPa IIUPOKOro MpH-
MeHeHus. [loaToMy mpobieMa OUYMCTKH BBICOKOMHUHEPAIM30BAaHHBIX LIaXT-
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HBIX BOJI TOPHOMOOBIBAIOIINX TPEIIPHUATHI SBISIETCS BeCbMa aKTyallbHOM,
pelIeHue 3Toi MpobieMbl IMEET BaKHOE TIPAaKTHIECKOe 3HaUeHue [2].

Llenpro naHHOW pabOTHI SABIAETCS MPOBECTU AHAIN3 CTETIIEHH OYUCTKU
MIaXTHBIX CTOYHBIX BOJ ACHCTBYIOLIETO KOMIUIEKCA M AHAIHM3 C HCIIOIB30-
BaHWUEM IIYHTUTA.

B kayecTBe 00BEKTa UCCIIEOBAaHUSI PACCMATPHBAIACh CXOXKasl MO CO-
CTaBy BOJIa C IIAXTHOH MaJjieeBCKOoro pyJHUKa.

Ha ManeeBckoM pyIqHUKE NEWCTBYET CIEQyIOIIas CXeMa OYHMCTHBIX
coopy>kenutit [3]:

1. OtcrauBanue.

2. Hetirpanmuzamus ¢ Ca(OH),.
3. IlepememuBaHue.

4. OrtcrauBaHue.

5. C6poc B peKy.

XHUMHYeCKHii aHAJIM3 HIAXTHOM BO/BI € A€l CTBYIOIIEH KOMILIEKCHOH 04N CTKOI
U ¢ 100aBJIeHHeM IIYHIHTA B OYUCTKY

Hassanue IAK, p.}x. JeiicTByromuit \ C LuyHrI/IT30M,
MI/IM KOMILIEKC, MI/IM MI/IM
IAMMonwmit coneBoit (NH 4+) 0,5 1,5 0,45
IB3BelIeHHBIE BEIECTBA 14,75 15 14,3
DKeneso obiiee 1,42 0,009 0,007
Kazvuii (Cd*h 0,005 0,003 0,002
MapraHnen qByXBaJCHTHBIH (HOH) 0,01 0,039 0,009
Meps (on Cu'™) 0,0065 0,009 0,0053
Hurpat-uon (NO ™) 40 46,4 39
Hurpur-uon (NO ) 0,08 0,8 0,075
Cauner (Pb®) 0,1 0,007 0,004
Cynbdatsl (aHHOH) 100 122 94
Luux (Zn®) 0,01 0,05 0,009

[To maHHBIM TaONMIBI BUAHO, YTO ACHCTBYIOUIMH KOMIUIEKC OYHCTKH
He sBisieTcs 3 PEKTUBHBIM, TaK KaK KOHLEHTPAMH XUMHUYECKIX COeANHE-
HHUH BBIIIE, YEM IPENENIBHO JOMyCTUMBIE ATl BOJOEMOB PHIOOXO03SCTBEH-
HOTO Ha3HA4YeHWs], OTCIO/A CJIEAYET, YTO HY)KHO BBECTH B CXEMY JIOTIOJHH-
TEJIbHOW OYMCTKHU, NMPU KOTOPOH B CTOYHOM BOJIE CHHU3ATCS KOHLIEHTpALUU
XUMHYECKHX COCJMHEHUI IO YCTaHOBJICHHBIX HOPMAaTHUBOB.

B kayecTBe NOMOMHUTENHHOW OYUCTKH OBUT BBIOpaH (QuubTpyroummi
MaTepuall — IIyHTUT.

CxeMa OYMCTHBIX COOPYIKEHHH C UCIIOJIb30BaHUEM LIYHTUTA!

1. OrcrauBaHue.

2. Heitrpammzamus ¢ Ca(OH),.

3. IlepememuBanue.
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4. OtcrauBaHmue.

5. @unbTpanus UIyHTUTOM.

6. COpoc B peKy.

Pe3ynbTaThl XMMUYECKOTO aHaIN3a MOKa3alu, 9T0 ObUIa IIPOM3BENCHA
TIOJTHAS! OYHMCTKA BOJBIL, JJIsl TOTO YTOOBI €€ COPOCUTD B BOJIOEM PHIOOXO03sIH-
CTBEHHOTO Ha3HAYCHUs, IPEBBIIICHUH YPOBHEH HOPMAaTHBOB HET.

Bribop nryHrura o0yciaoBieH HATMYUEM HHU3KOM ce0eCTOMMOCTH COp-
OeHTa, 1 OH He MeHee d(PPEKTUBEH, YeM JApyrue COpOCHTH B Ka4ecTBE Ha-
MOJHUTENS 1711 PUITBTPAIIMOHHBIX 00€33apayKUBAIOIINX YCTPOHCTB.

W3 nanHO# npojenaHHON paObOThl MOXHO CIENIATh BBIBOJ, YTO HCIIOJb-
30BaHHAs paHee JCHCTBYIOIAs OYHCTKA BOJBI MPUTOJIHA, TOJNBKO €CIU B
KapTy OYHCTKH BKJIIOYHUTH (QHIBTPALMIO HIYHIMTOM, TaK KaK OYMCTKA LIyH-
THTOM 3HAYHUTENILHO CHIDKACT KOHICHTPAIIMIO 3arps3HSIOIINX BELIECTB.

OunineHHast BoJa 1Mocje MOJHOW OYMCTKU NPUTOJHA IS )KUBBIX Opra-
HHU3MOB.
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BJAUSAHUE HE®TE3ATIPSI3HEHUI HA COOBIIECTBO
MPECHOBO/HbIX HH®Y30PUI1
C.B. U3enesa, cmyoenmra xagp. POTOIM
Hayunwuii pyxosooumens T.B. /lenucosa, ooyenm xkag. POTOM, k.0.H.
Tomck, TYCYP, sveta6339@yandex.ru

B nacrosmiee Bpems mpoOiieMa 3arpsi3HCHHS BOJIBI YIPOXKACT BCEMY
YeJIOBEUYESCTBY. 3arps3HEHHUE BOJ Pa3IMYHBIMH BEIICCTBAMH IMPHBOIMT K
OMAaCHBIM W TPYAHOPA3IHYUMBIM 3a00jieBaHnsIM. OIHUM M3 OCHOBHBIX 3a-
TPSA3HHUTENEH BOJbI ABIAIOTCT HePpTh M HedrenponykTel. HedTh 1 HedTe-
MPOAYKTEI 00Pa3yIOT Ha MOBEPXHOCTH BOJBI IUICHKY, B BOJE MOSBISCTCS
KEepPOCHHOBBIN 3amax. Jlerkue (hpakiiud pacTBOPSIOTCS B BOJE, TDKCIIbIC
HehTENMPOAYKTHl OTKIAABIBAIOTCA Ha AHE Bojoema. HedrsaHas rureHka us-
MeHSeT (hU3UKO-XMMUYECKHE IPOIIECCHI: IOBBIIIACTCS TeMIIeparypa Io-
BEPXHOCTHOT'O CJIOS BOJBI, YXVAILIAETCS razoo0MeH. To eCThb 3arps3HcHHE
He(ThIO U HEPTEIPOIYKTAMU CO3/AET 3HAUUTEIbHYI0O TOKCHIHYIO XUMHYE-
CKYyI0 Harpy3Kky Ha Boay [1].
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[TosTomMy pa3paboTka W MpUMEHEHHE HaJEeKHBIX CIOCOOOB KOHTPOJIS
32 COCTOSTHUEM THUAPOCHEPHI SIBIAIOTCS HEOOXOIUMBIM (DAaKTOPOM IS TIOM-
JepKaHUsd HOPMAJIBHON JKHM3HEAEATEIHHOCTH YEJIOBEKa W OKpPY’KaroIIEeH
Cpempbl.

W3ydyenue BiusiHUA HE(TENPOAYKTOB HAa IMJIMAT HMeEET OOJIbIIYIO
MPaKTUYCCKYI0 3HAYUMOCTb. ﬂaHHLIe HCCIICAOBAHUA MOTYT 6I)ITB HCIIO0JIb-
30BaHbl B IESIX OMOMHAUKAIIMM BOJHOU cpeabl. MeTo] OCHOBaH Ha OIICHKE
CTENICHN WX JIBUTaTelIbHOW aKTHBHOCTH, BBDKMBAEMOCTH (M3MEHEHHSI KOH-
LEHTpalUU KJIETOK B TECTHUPYEMOH BOJE [0 CPABHEHUIO C KOHTpojaeM) [2].
Hopwma peakuun nHdy30puii Ha (akTopsl BHEIIHEH cpebl BEICOKA M OTBET
OpraHu3Ma OCYILIECTBIIETCS Ha KJIETOYHOM YpPOBHE, YTO IIO3BOJIIET BBI-
SIBUTh HETATHBHOE BO3EHCTBHE TOKCHYHBIX BEIIECTB HA )KUBYIO KIETKY [3].

Lenp paboThI: ONpeAennuTh BIUSHNE CHIPOH HeTH KOHUEHTpanuen 10
n 20% Ha YNCICHHOCTh HH(Y30PHH.

B ocennnii cemectp 2016 1. OBIT TpOBENEH MEPBBIA MPOOHBII OIIBIT.
Jnsa pazBenenns nH(QY30pHiA OBLTH UCIIONBE30BAaHBI TPH TPEXIIUTPOBBIC OaH-
KU TIpY KOMHATHOHM TeMIlepaType, IMOJIOKHTENbHO BIHSIONICH Ha pa3MHO-
xenue uHdy3opuil. B ogHOM U3 HUX OTCcTaMBaeTcsi BOja, JOJIMBaeMas B3a-
MeH yOBbIBILIEH, a B IBYX HOAJEpKUBATIACh KyJIbTypa nHdy3opuil. Tydenbku
ObUTH KyJIETUBHPOBAHKI Ha CYIICHON OaHaHOBOW KOXYpe.

3areM Uil pa3BefeHHUs YMCTOM KYJIBTYPBl HACTOEM C Ty(elbKaMH J0
cepenuHbI ObIIa HAIOJHEHA YMCTasi eMKOCTh, B KOTOPYIO ObIJIa BCTaBlIeHA
yrcTast TyOKa Tak, YTOOBI OHa cJerka IOoTpy3Huiachk B HACTOH ¢ HH(Y30pHs-
MH, a CBEpXY ellle ObuIa T0JHTa TUCTHIUINPOBaHHAas Boja. Uepe3 HeKoTopoe
BpeMs Ty(enbKH MepeduparoTcs B CBEXKYIO Boxy. Jlanee umcrast KyJnpTypa
ObLI1a epesuTa B HOBBIM COCY.

Ilepen Tem kak B34Th MPoOy Ty(denek U3 eMKOCTH, OBIIO IIPOBEACHO
nepeMelIMBaHue XHUIKOCTH JUI PaBHOMEPHOTO pacrpeneieHus: nHdpy3o-
pHii, 3aTeM KyJbTypa Opanach U3 CepeIMHBI COCy/a U3 MECT MX HauOOJIb-
mei KOHICHTpaluX C MIOMOIIBIO IMUIICTKHA.

Jnst npoBeaieHust SKCEepHMEHTa HaMU OBUTH NPUTOTOBJIEHBI AMYJIBCHU
ceipol HeTu creayronmx koueHTparuid: 10 u 20%. [IpecHOBOIHBIC UH-
(by3opuu ObUTH 3arps3HEHBI ChIPOH HeThI0 KoHIeHTpanuuei B 10 u 20%, a
TaKke OblIa OlHA KOHTPOJIbHAS €MKOCTh C MH(Y30pHSIMH, KUBYIIUMH B
YUCTOU BOJE.

OKcneprMeHT IPOBOIMIIN B TEUCHUE 3 THEH NMPH eKeTHEBHOM IPSIMOM
moncdere ocobeil. B mepBeIll IeHh B TpeX E€MKOCTSIX OBLIO ITOJCYHTAHO
cpeqHee KoMnIecTBO HHPY30pHuid. J{ist 5TOro U3 K10 OaHOUKH MITIPHIIEM
mo 0,5 mi 6puta oTOOpaHa KynpTypa WHGY30pHUH C TIOBTOPHOCTHIO B 5 pa3
JUI. YMCTOTHI JKCIIEpUMEHTa. PaBHOMEpPHO Ha IPEAMETHOE CTEKJIO ObLIM
HAHECEHBI KAaIUTM C JaHHOW KYJIbTYypOH, Kyda ObLI IMOJOXEH HEOOJBIION
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KOMOUYEK TPEJBapUTEIFHO pacUICIUIEHHOW BaThl. Barta ciyXuT mpemsrct-
BHeM 17151 HH(Y30pHiA, ABIDKCHHE UX 3aMEIIISeTCs, 9TO obJjerdaer Haluro-
JeHus. 3aTeM O] MHUKPOCKOIOM OBIJIO MOACYMTAHO YHCIO MH(Y30pHA B
KON KaIule OTAENBHO M OBUIO BBIBEICHO CpenHee 4ucio uHpysopwuit
B Ka)XJOM MOJIEIbHOM pacTBope. [lomydeHHOe 3Ha4YeHHe NepecYUTHIBAIN
Ha ML

CrycTsi CyTKH CpelHsisi YMCIEHHOCTh 0co0el BO Bcex mpobax Obuia
npuMepHo onuHakoBa: 130 ocobeit Ha 0,5 Mt pacTBOpa.

Ha BTOpBIE cyTKM npu HanOosee HU3KOH KOHIEHTPAIMU CPEIHEee YHC-
70 Tydenek B ogHOM npode 0,5 M HE3HAYUTEIHHO YBEIHYMIOCh ¢ 129 no
14 wtyk, a npu KoHUEeHTpauuu B 20 % Ha cienyroume CyTKU CYLIECTBEH-
HBIX N3MEHEHHH HE MPOWCXOIMIIO. BBUTO BBIABICHO JHIIG YyTh 3aMeJICH-
HOE JIBI)KEHHE HH(Y30pHH.

Ha Ttpetsn cyTkn B cocyzne ¢ KoHueHTpanueid Hedtn 10% Takxke He
MPOUCXOIWIIO U3MEHEHNH, a B eMKocTH ¢ 20% OBUTI0 OTMEUeHO HE3HAYH-
TEJNBHOE CHIDKEHHE KOJIMYEeCTBA MPOoCTeHmX npuMepHo Ha 10—13 mryk.

HawuGonpIras 4MCICHHOCTD KJIETOK 3a Bce 3 MHs HaOJ0/anach B KOH-
TPOJILHOM eMKOCTH 0€3 3arpsi3HUTEIIL.

To ecth HU3KHE KOHIIEHTpaIUK chipoii Hedtu 10 1 20% B BoIE MOUYTH
HHUKaK HE CKa3bIBAIOTCSl HA JKU3HENESTENbHOCTH MPOCTEHIINX WM CKa3bl-
BalOTCS HE Cpasy.

B pesynbrare nanHo# anpo0anyy ObUIO pENIeHO BHECTH MONPABKH B
MPOBEACHUE OMbITa HA BeceHHUN cemecTp 2017 r. A UMEHHO yCTaHOBHTH
MOPOTOBBIE KOHILIEHTPAIMH 3arpsi3HAIONIMX BEIECTB, YTOOBI OINpPENEIHNTh
JI-50 mpecHOBOIHBIX WHY30pHHA MO BO3AEHCTBHEM CBHIPON He(TH, TaK-
JKe HaOIIoaTh M3MEHEHUS X YMCIIEHHOCTH Ha 5, 15, 30, 60-i MuHyTax n
Ha CJIEAYIOIIUE CYTKH MOCIIE BHECCHNUS 3arPs3HUTEIS.
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YCTOMYUBOCTH COOBILECTB HEMATO/]
K XPOHUYECKUM HE®TE3ATIPA3ZHEHUSAM
C.A. Kanawnukoea, acnupanmka;
A.A. Knweea, cmyoenmxka kagh. POTIM
Hayunouit pykosooumenv A.I'. Kapmauwies, npog. xagh. POTOM, 0.6.1.
Tomck, TYCYP, svetik_antropova@mail.ru

Hedts 1 HedTEenpoayKTHl HApYIIAIOT SKOJIOINYECKOE COCTOSIHUE MOY-
BEHHBIX MTOKPOBOB U JIe(OPMHPYIOT CTPYKTYpy OHOleHO030B. B pe3ynbrare
MHTOKCHKAIMHX JISTKUMH (pakIysIMU He(TH NOUBEHHBIE OaKTEpPHH, a TaKKe
6ecro3BOHOYHBIE TOYBEHHBIE MUKPOOPTaHU3MBI M KHBOTHBIC HE B COCTOS-
HUY Ka9eCTBEHHO BBIMONHATH QyHKIWHK B JaHmmadre [1]. [louBeHHble He-
MaTo/bl MOTYT OBITh MCIIOIB30BAHBI VISl OLIEHKH COCTOSIHHSA II0YB M MOHH-
TOPHHTa U3MEHEHHH OKpY’KaloIeil cpepl B KauecTBE OHOIOTHUECKOTO TeC-
Ta [2-4]. HemaToabpl 4yBCTBUTEIBHBI K M3MEHEHHUIO CpPebl OOUTAHUS, NMe-
0T KOPOTKHMH IIMKJI Pa3BUTHUS, HE MUTPUPYIOT, BCTPEUAIOTCS ITOBCEMECTHO.
B 3aBHCHMOCTH OT YCIIOBMI Cpelibl U3MEHSIOTCSA YUCICHHOCTh U POLOBOM
COCTaB HEMATOJ.

Marepuanbl u Metoabl. OT60p po6 npoBoumiics B ropose ToMcke B
CMEIIaHHOM MEJIKOJUCTBEHHOM Jiecy. I OLEHKH BIUSHUS Pa3InYHbIX 103
He()TH Ha MOYBEHHBIX HEMATOJ B €CTECTBEHHBIX YCIOBHSIX 3AJIOKEHBI MO-
JienbHble iomanky. [lnomanku pacnonaranich Ha pOBHOM IOBEPXHOCTH
6e3 Kouek U siM, 0e3 moapocTa u nojyrecka. IlouBa mpesncTaBieHa cBeTIIO-
CepbIM JIECHBIM BUIOM. KaXnblil BBIAEIEHHBIA KBaJapaT pPaBHOMEPHO 3a-
TPSI3HSIICS TOBapHOI HE(DTHIO, OAHOPA30BBIM BHECEHHEM, C KOHIICHTPAIHA-
mu 50, 100 n 200 r/kr. B KadecTBe KOHTPONBHBIX IUIOMIAIOK HCIIOIB30Ba-
JIMCh He3arpsi3HEHHbIC YYaCTKH ITOYUBbI B MpeJeax BIOPaHHOH MOJENbHOM
rromaaky. OTdop MOYBEHHBIX MTPOO OCYLIECTBIISUIN €KEMECIYHO B TIEPHO]
¢ 25.04 mo 10.10 2016 r. B AByX TOYKaxX Ha Ka)KIOM 3arpsi3HCHHOM Y4acTKe
U Ha KOHTPOJIBHBIX y4acTkax. [lojicuer u aHaiau3 MOYBEHHBIX HEMATO[ IPO-
BOJIMIIMCH C MCIOJIb30BaHUEM LU(poBoro Mukpockona Motic DM-BA 300,
cTaTHUCcTUYECKas 00padOTKa MOITYyUYSHHBIX PE3yIbTaTOB IIPOBOAMIACH B Ta0-
mgHOM Tponeccope Microsoft Excel u Statistica 7.1 [5-8].

Pe3yabTaTsl 1 00cy:xkaenue. [Ipy XpoHMYECKOM BIIMSHUU TOBApHOU
HedTH Ha cooOIIecTBa IOYBEHHBIX HEMAToJl IPOUCXOJUT H3MEHEHHE B
Tpo(UIECKOil CTPYKTYpe U YHCICHHOCTU. [IJTOTHOCTh MOy HEMATO
3a MEpHOA WCCIECJOBAHMS C alpens MO OKTAOpPh M3MEHANIACh B IIMPOKUX
JIuana3zoHax. MUHUMaIbHBIC 3HAYCHUS! OOIIEH YMCICHHOCTH HEMATo]| 3a-
(ukcupoBaHbl B OKT0pe U cocTaBisuid 527 3k3./100 T moYBbI, MAKCUMAITb-
HbIE 3HaYCHHsI OTMeueHbI B htone — 13,5 Tic.3k3./100 T noussl. PayHa nou-
BEHHBIX HEMATO/| B 3arpsS3HEHHBIX HEPTHIO Yy4acTKax XapaKTepu3yeTrcs He-
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BBICOKAM TaKCOHOMETPHUYCSCKHUM pa3HooOpasueM. B 3aBHCHMOCTH OT Tie-
pHOaa WCCIIeAOBAaHMHA KOJIMYECTBO TaKCOHOB M3MeHsutochk oT 11 mo 16. B
He3arps3HEHHBIX KOHTPOJIBHBIX YYaCTKaX OOHapYXeHO 26 pOIIOB MOYBEH-
HBIX HemaTo. TakCOHOMETpHYECKOe pa3HooOpa3ue IMOYBEHHBIX HEMAaTO[
MPE/ICTAaBICHO B TAOJHIIE.

Poaa nouBeHHBIX HEMATO/I 32 BereTALMOHHBIH epuoa

Poma nmouBeHHBIX
HEMATOa

KoHIeHTpalus BHECEHHOM HEPTH, I/KT)|

0 50 100 200

Dkosoro-Tpoduueckue
IPYyIIIbI HEMATOL
[Yeates et al., 1993]
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Ilpumeuanue. b — 6axkreprorpodsr; M — muxorpodsr; I1 — nonmurpodsr; X —
xuuHuky; [Ip — mapasutsl pacTenuil; Acp — HeMaTOAbl, aCCOLMUPOBAHHBIE C pacTe-

HueM [8].

AHanu3 JaHHBIX, MPEICTaBICHHBIX B TaOJMIE, MO3BOJAET OTMETHTH
CHIDKCHHE YMCIICHHOCTH POJIOB TIOYBEHHBIX HEMATO/ NPH BHECEHUH HE(TH
B mouBy. HeoOX0quMO OTMETHTH 3HAUMUTEIBHYIO SIIMMUHALMIO POJOB HeE-
MaToJl TPH yBEIWYECHNH KOHIEHTpAIMy BHEeCeHHOW HedpTH. [Ipm KoHIEH-

41



Tparu Hegtr 50 T/Kr uncio ponoB yMmeHpmiaercs Ha 50%, MpHu KOHIIEH-
tpauu 100 r/xr — Ha 54%, npu konuentpanun 200 r/kr — Ha 58%. Pac-
cMaTpuBasi TPOPHUECKYIO CTPYKTypy COOOIIECTB MOYBEHHBIX HEMATOJ,
HEOOXOAUMO OTMETHTb, YTO OAKTEPHOTPO(BI BCTPEUAIOTCS HA BCEX HCCIeE-
JIyeMBIX y4acTKaxX, BKIIOYas 3arps3HEHHYIO MOuBy. YacTW4HAs SNMHMUHA-
1ust 6akTepuoTpohOB MPOUCXOTUT MPU KOHIEHTpalMu Hedre3arpsa3HeHni
50 r/kr. Ha 3arpsi3HeHHBIX y4acTKaX MOYBBI YCTOWYHMBOW MO YHCICHHOCTH
IpYyNION SBJIAIMCH HEMATObI, aCCOLMMPOBaHHbIE ¢ pacTeHreM. Ha 3arpss-
HEHHBIX y4YacTKax MPU BCEX HCCIELYEMbBIX KOHIEHTpALMAX Ipeodiiasain
MHUKOTPO(]BI, HECMOTpPS Ha JIMMHUHAILMIO JIBYX pojoB. HeoOxomumo otme-
TUTh M3MEHEHUs Ha 4-M U 5-M MecTe B psily JOMHHUpPOBaHUs. B 3arpss-
HEHHBIX YYacTKax Ha MPOTSDKEHWH BCETO ITIEpHOJia BETETAlMH I1apa3nuThl
pacteHuii npeobnanaoT Haj MOMUTpodamMu. XWIIHUKOB B 3arpsi3HEHHBIX
ydacTKax oOHapy>KeHO He OBLIO.

CrenoBaTenbHO, B 3aBUCUMOCTH OT YCTOWYHMBOCTH K HedTe3arpsizHe-
HUSIM BBISIBJICHA CIIEAYyIONIas Tpoudeckas MOCIeN0BaTeNbHOCTE: Acp, M,
b, Ip, I1, X. I1pu snumuHamu 7 pooB 6akTeproTpodoB 3a CYET BHECCHUS
He()TH YHMCIEHHOCTh OCTABIIHUXCSI POJOB M3 TPYMIbI O0aKTEpHOTPO(DOB 110-
MHUHHUDYET.
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BJIUSIHUE HE®TE3ATPSI3HEHUI HA COOBHIECTBA
MMOYBEHHBIX HEMATO/] B ECTECTBEHHBIX YCJOBUSAX
A.A. Knweea, cmyoenmka kagh. POTIM
Hayunoii pykosooumenw T.B. [enucosa, ooyenm kagph. POTOM, k.6.1.
Tomck, TYCVP, klyuyeva.diana@mail.ru
IIpoexm I'TIO-1401 «buounouxayus coCmosHus oKpyicaroujeli cpeovi»

OTtpunarensHOe BO3eicTBHE He()TeT0OBIUN MMPEIOTPEIeIeHO eCTeCT-
BEHHOI Jerpajanyeil NoYBeHHOT0 MOKPOBA HA y4acTKax pasiuBa HeTH U
BO3JIEHCTBUEM €e KOMIIOHEHTOB Ha compenenbHbie cpensl [2. C. 643]. Jler-
kue ¢pakiud HedTH M HePTEenpoayKTOB, Oorarbie OSH3MHOM, 00JaJaloT
MOBBIIIEHHON TOKCHMYHOCTBIO JUISl )KUBBIX OpraHu3MoB. Jleryuue Qpaximu
NPOSIBISIOT 3 EKT cpa3y Mociie KOHTaKTa ¢ MOYBOM U ee oduTarensimu [3.
C. 120]. Beaencrue cBoero MHOroo0Opasus, MIMPOKOTO PacIpenesieHus U
MPUCTIOCOOIEHHOCTH K Pa3JIMYHBIM BHUIAM ITUTaHUS ITOYBEHHBIC HEMATOJbI
OCYIIECTBIISIIOT BayKHbIE OMOTreOoeHOTHYEeCKHE (QYHKIMHU. B cBs3M ¢ 3THM,
(hayHa Hemaroj mproOperaeT OOJIBIIOE 3HAUCHHE C TOYKU 3pEHHsT OMOMH-
JTUKAIAA PAa3TUIHBIX IIOYBEHHO-IKOJIOTHYecKuX yciosuit [4. C. 183].

Lenpto manHON paOOTHI SIBISUIOCH M3YYWTh BIWSHHE HedTe3arpsizHe-
HHUH Ha COOOIECTBO MOYBEHHBIX HEMATO.

Jnst nccnepoBaHus BIUSIHUA HE(TEPOIYKTOB HAa COOOIIECTBO IOY-
BCHHBIX HEMATOA B €CTCCTBCHHBLIX YCJIOBUAX ObLIa BBIJICJICHA YCJIOBHAA
UIoIIa/Ka Ha mpaBoM Oepery p. ToMu, pa3lielieHHas: Ha OJHOPOJHBIE KBaJI-
patel 10 cM” i TIy6HHOM 10 M, KOTOpBIE OBLIM 3aTPs3HEHB! CIELYIOUHMU
Jo3aMu HeTH, CeHOMaHCKoW Bonbl, Oen3zuHa: 50, 100, 200 r/kr. IMapan-
JIETIbHO HCIIOIh30BAJIACH AHAIOTHYHASL YCIOBHAS IIOIIA/IKA C He3arpsa3HEH-
HOM mouBod. HedrenpoayKTsl BHOCHINCH PaBHOMEPHO IO HMOYBEHHOMY
npodrTio Ha OJJMHAKOBYIO ITyOHHY.

B3situe npo0 amst aHanu3a YHCIEHHOCTH COOOIIECTB IIOUYBEHHBIX HEMa-
TOJI IPOBOJMIIOCH B IByX TOYKaX C MOBEPXHOCTHOTO TOPHU30HTA, JUIS CTATH-
CTHYECKOH HOCTOBepHOCTH. [IpoOBI OTOMpPAICh CIyCTS 5 MECSIIeB 3arps3-
HCHUSL. BI)I}IeJ'ICHI/IC HEMATOA NPOXOANJIO C MOMOIIBIO MOI[I/I(i)I/H_II/IpOBaHHOFO
merona bepmana. @ukcarop — TAD (TpustanonamuH: GopMalIMH: Boja B
cooTHomeHUH 2:7:91). DKcmo3uius BBIACTEHUS HEMAaToJ] COCTaBJISIET
2 cytok. HucneHHOCTh HEMaTOJ paccuuThiBasiack Ha 100 T ChIpOil MOYBHI
[1. C. 51]. Onpenenenne oOIIEH YUCICHHOCTH ITOYBEHHBIX HEMATOJ[ OCY-
IIECTBIISUIN € TIOMOIIBI0 IrdpoBoro mukpockorna Motic DM-BA300 ¢ yse-
nuyeHueM x 40.

[ocne mpenBapuTenbHON 00pPaOOTKH IOJyYEHHBIX PE3yJbTATOB JIaH-
HBIE 110 IMHAMHUKE YUCJICHHOCTH MOYBEHHBIX HEMAaTOJA C KOHLCHTPAIMSIMHU
HedTH, ceHOMaHCKOH Bogawl, OensmHa 50, 100, 200 T/KT M KOHTPOIBHOTO
ydJacTKa MpeJICTaBIeHBI Ha puc. 1.
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Puc. 1. JlunaMuKa 4UCICHHOCTH TOYBEHHBIX HEMATO/] B 3aBUCHMOCTH
ot kouueHtpanuii 50, 100, 200 r/kr HedTH, OEH3MHA, CCHOMAHCKOW BOIBI

AHanu3 [aHHBIX, MPEACTABICHHBIX Ha pHC. 1, MO3BONAET BBIIBUTH
0COOCHHOCTH BIMSIHMS He(Te3arpsi3HEHUH Ha MOYBEHHBIX HEMATO]| B 3aBH-
CHUMOCTH OT KOHIICHTpAalWU. B KOHTPOJIBHBIX YCIOBHSIX YHCIEHHOCThH TOY-
BEHHBIX Hemaroja cocramisgerT 6793 3k3./100 r ceipoit moussl. CpaBHHUBasS
JTaHHbIE C KOHTPOJIBHBIMU 3HAYCHMSMHU, MOXKHO BBISIBUTH CIEAYIOIIUE H3-
MeHeHHs. UNCIICHHOCTh MOYBEHHBIX HEMAaToJ NMpU 3arpsi3HEHUH He]Thio
50 r/kr (axTHYEeCKH HEe M3MEHHWIAch W CPEIHSs YMCICHHOCTH ITOYBEHHBIX
HemaTox coctasisieT 6178 3k3./100 T cpipoit mouBkl. C yBenMUeHHEM KOH-
nerrpamuyd Hegtu 100 m 200 T/KT YHUCIEHHOCTH COOOIIECTBA TOYBCHHBIX
Hemaroj yMmeHblnnach Ha 35 u 30% cooTrBercTBeHHO. [Ipu 3arps3sHeHnn
CEHOMAHCKOW BOIOW KOHIEHTpamued 50 T/KT aHATOTHYHO 3arps3HEHUIO
HE(TH YUCICHHOCTh YMEHBIINIACh HA HE3HAUYUTEIEHOE KOJTHIECTBO, B TIpe-
nemnax 33%. C yBenmudeHHeM KOHIIEHTpAIMH ceHoMaHCKoW Boasl 100 T/krT
YHCJIEHHOCTh HEMATO/] 110 CPAaBHEHHIO C KOHIIEHTpauuei 50 r/Kr yMeHbIIu-
nack Ha 1600 3k3/100 T chipoit mouBsl. [Ipy KOHIEHTpAUUU CEHOMAHCKOM
Bobl 200 I/Kr B CpaBHEHHMH C KOHTPOJBHBIM YYaCTKOM YHCICHHOCTb I04-
BEHHBIX HeMaroJi yMeHbImiach Ha 1460 5k3./100 r ceipoii nouBsl. Yucnen-
HOCTh COOOIIECTBA TOYBEHHBIX HEMATOJ IPU 3arps3HEHHH OEH3MHOM C
KOHLeHTpaeld 50 r/Kr MeHbIle YHCICHHOCTH HEMaToOA B KOHTPOJIBHOM
yuactke B 2 paza. C yBenuueHneM KoHueHrpanun Oensuna 100 u 200 r/kr
YHCIEHHOCTh COO0IIecTBa HEMATO I yMEHbIIHNIACh B 1,5 paza.

[pw 3arpsi3HEHUN TIOYBBI CCHOMAHCKOH BO/IOW M HE(THIO YHCIEHHOCTh
c000IIIeCTBa TIOYBCHHBIX HEMATOA BapbHpyeTCs (PAKTUYECKH B OJHOM JHa-
na3oHe. Heo0Xo1uMo 3aMeTuTh, 9TO MPpH KOHIEHTPAUH CEHOMAHCKOM BO-
nel 200 r/kr B cpaBHeHHH ¢ KoHueHTpanued Hedtr 200 I/KT YHCIEHHOCTh
MOYBEHHBIX HEMATO]l yBeJIMumiIach Ha 632 3k3./100 T CbIpoii MOYBBI.

CpaBHUBas JaHHbIC 3arpsi3HEHHsI OCH3MHOM U He()ThIO C KOHILIEHTpa-
msiMa 50 w100 r/kr, BBISBICHO YMEHBIICHHE YUCICHHOCTH NMOYBEHHBIX
HEMaToJ IPH 3arpsi3HEHUH OCH3WHOM B 2 pasa, C yBeJIMYeHNEeM KOHIIEHTpa-
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run 200 T/KT 9MCICHHOCTh HEMATO I B CPAaBHEHUH C HEPTHIO YMEHBIIMIACH
B 3 paza. CrmemoBaTenbHO, BO3/ACHCTBIE OCH3MHA Ha COOOIIECTBO MOYBEH-
HBIX HEMATOJ SIBJISIETCS O0JIee TOKCHIHBIM, YeM BIIUSHIE HEPTH.

Ha ocHoBaHuMM NpOBENEHHBIX HCCIEIOBAaHUII MOXHO CHAENaTh cle-
IYIOIIUE BBIBOJIBL:

1. TToBbIIIEHHOE KOJNMYECTBO YIIEBOJOPOJOB HE()TH pacCIIUpseT HUTa-
TCJIBHbIC pecypcm, l'IpI/IBO)II/IT K aKTHBAallUU ITOYBCHHBIX MI/IKpO6I/IOJ'IOFI/I'-Ie-
CKHX TIporieccoB. [Ipy BBICOKMX KOHIICHTPAIUSIX HE(TH TPOSBISACTCS TOK-
CHYECKOE BIIUSHHE MTOJUIFOTAHTOB.

2. [Ipu paBHBIX I03ax BHeceHUs KoHIeHTpanuit 50, 100, 200 r/kr OeH-
3WH TPHUBOJHMT K HaWOOJBIIEMY YMEHBIICHUIO YHCICHHOCTH COOOIIECTBa
MTOYBCHHBIX HEMATO, YeM He()Th U CCHOMAHCKas BOJA.

3. UccnemyeMble KOHIICHTPAIIMM CEHOMAHCKOH BOIBI yBEITHYHUBAIOT
YHCIICHHOCTh POIOBOTO pazHooOpasms Hemarox. [loka3aHo, 4TO B 3aBUCH-
MOCTH OT KOHIICHTPAIlMN CEHOMAHCKHX BOJ MPOUCXOIUT U3MECHEHUE CTPYK-
TypBI IOYBEHHBIX COOOIIECTB HEMATO/]  YHCICHHOCTD YMEHBIIACTCS.
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ONPEJAEJEHUE COAEPKAHUSA TAXEJIBIX METAJIJIOB
B JETCKOM IIUTAHUN
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Tomck, Obnacmuoe 2ocyoapcmeentnoe 010ddicemuoe npogheccuoHaIbHoe
obpazosamenvroe yupescoerue « Tomckull npoMblaeHHO-2YMAHUMAPHYIT
KoLIe0HCY, tgpgk@tgpgk.tomsk.ru

Jlerckue Bpayu W TPOU3BOJUTENN JNETCKUX (DPYKTOBBIX M OBOIIHBIX

MIope TMPHJICPKUBAIOTCS MHEHUS, 4TO JJIsl TPYIAHOro pebeHKa Haubosee
ONTUMAJIBHBIM MUTAHUEM SBIAIOTCSA IETCKHE KOHCEPBBI M COKH. MHOrme
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MOJIOJTBIC MaMBbl CUHTAIOT, YTO TAKOE IMUTAHWE BPEIHO U OMACHO IS 3I0PO-
Bbs MaJblma. [ BcTaeT BOIPOC: TOTOBUTH CAMOCTOSITEIBHO UM TOKYTaTh
TOTOBBIE KOHCEPBEI? UTO moJie3Hee I 310POBbs MasbIia?

C omHOW CTOPOHBI, MIPEUMYIIECTBAMH TOTOBOTO OAHOYHOTO NMHTAHHS
SIBJSIFOTCSL TIPOCTOTa U OBICTPOTA B MPUTOTOBJICHHH. B ycnoBusix ocrtpoii
HEXBaTKM BPEMEHH WJHM OTCYTCTBUSI HABBIKOB MPHIOTOBJICHHS MHIMH IS
Jereil 3To o4eHb ynoOHOo. Takxke HOBYIO MUILY HEOOXOAMMO AaBaTh B
MaJICHBKHUX KOJIMYECTBaX, U OHA BCEr/a JOJDKHA OBITh CBEXEW M MIOpeod-
pa3HoM.

Ho cambIM T71aBHBIM M Ba)KHBIM IIPEUMYILECTBOM T'OTOBOTO ITHUTAHUS
MIPOMBIIIJICHHOTO MPOMU3BOJICTBA €CTh U OCTAETCsI €T0 MPOBEPEHHOE KadecT-
BO. boNBIIMHCTBO poauTenei oTAaeT NpearnoyTeHue TOTOBOMY UTaHHMIO 110
TOW TPOCTOH NpHYMHE, YTO CBSTO BEPUT B KayeCTBO AETCKOTO NUTAHWUSL.
Kak nemno obcrout Ha camoM aeine?

Bo BcéMm Mupe nutanue, npeaHa3HAYCHHOE I KOPMIICHUS MAICHBKHAX
JIETeH, MPOXOIUT MHOXKECTBO CTaIWil OIEHKH Oe30macHOCTH M KadecTBa.
KOoHTpOMMpyYIOTCS HE TOJNBKO MIOpPE MM COK, OKa3aBIIHecs B OaHOYKe, HO U
caMo CBIPbE AJIS €T0 MPUTOTOBJICHHUS U MPOLIECC IPOU3BOJICTBRA.

B Poccuu 3a npoBepky U cepTU(UKALNIO JETCKOTO MUTAHHUs OTBEYAET
Wnucturyt nuranus PAMH.

I'uruennyeckne TpeOoBaHMs OE30MACHOCTH K IMHUIIEBOH HPOIYKIHMH,
JIEHCTBYIOME B HAIled CTpaHe, M3I0KEHBI B TEXHHYECKOM pETIaMEHTE
TamoxxeHHOTO cofo3a «O 0E30MaCHOCTH MUIIEBHIX TPOIXYyKTOBY» [1]. B cooT-
BETCTBHH C 3THM PETIAMEHTOM B IIPOAYKTaX JETCKOTO MHUTAHU, B YACTHO-
CTH IUIOZOOBOIIHBIX KOHCEPBAX, HOPMHUPYIOTCS TaKHe TIOKa3aTeNH, KaK:

® TOKCHYHBIE 3JEMEHTH (TsDKENble METalUThl — CBUHEI, KaIMHi,
MBIIIBSIK, PTYTh, OJIOBO);

® TIeCTHIUIBI (CpenCcTBa OOPBOBI C CENBCKOXO3SICTBEHHBIMH BpPEIUTE-
JIMH);

e HUTpaThI (YI0OpeHus);

® MUKOTOKCHHBI (TOKCHHBI TUICCHEBBIX TPHOOR).

Lenpto maHHOM PaOOTHI SIBISETCS OIEHKA KauecTBa JAETCKUX (PYKTO-
BBIX TIOPE TI0 TIOKA3aTeINI0 TOKCHIHBIX AIIEMCHTOB.

C TOuKH 3peHUs MEAUIMHCKON U MPUPOJOOXPAHHON BKHBIMHU Xapak-
TEPUCTHUKAMH TSDKEJIBIX METAJUIOB SBIISIOTCS OMONOTHYecKass aKTUBHOCTD U
TOKCHYHOCTb.

BoNBIIMHCTBO TSKETBIX METAJUIOB TIOCTYIIACT B OKPY’KAIOMIYIO CPEY B
pe3ynbpTaTe AeATENFHOCTH YeNIOBEKa W OKA3hIBACT HA €0 OPTaHU3M TOKCH-
YecKoe M KaHI[EpPOTeHHOE BO3IeICTBIE.

Kammuit paccenBaeTcst 4elIOBEKOM BMECTE C MHHEPAIbHBIMHU yI00pe-
HUSIMA M (YHTHIUJIAMH, MOCTYMAET C OTXOJaMH OT METaJUTyprU4ecKHX
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NPEANIPUATHN ¥ MTPOM3BOACTB, B KOTOPHIX NMPUMEHSIOTCS KaaMHUicomepxa-
mye cTaOMIN3aTophl, TUTMEHTHI, KPaCKH.

CBHUHeIl HaKaIUTMBAETCSl B OKPY)KAIOIIEH cpele OT BEIOPOCOB MeTall-
JYPTHYECKHX U TONUTPa)UUECKUX MPEANPHATHH, TPOU3BOACTB aKKyMYyJIs-
TOPOB, KpacAIIuX MATMEHTOB.

IlouBeHHBIN MOKPOB SIBJISIETCA XOPOLIEH NENOHUPYIOLIEH CpEeNoH, B
YAaCTHOCTH, AJIA TAXKCIBIX MCTAJIJIOB. Ot BEHICCTBA MOTYT NEPEMECIIATLCA C
TPYHTOBBIMH M JIOXKJICBBIMH BOJIAaMH, TIEPEXO/IUTh B PAacTEHHUsS U, CIeJ0Ba-
TEJIHO, B OPraHU3MBbI )KUBOTHBIX M YEJIOBEKa.

JocTynHOCTb IS pacTeHUH TSDKENBIX METaUIOB CBSI3aHA C BBIICICHH-
€M KOpPHEBBIMH KJIeTKaMH (pepMeHTa penyKTas3bl, KOTOPBIH IOBBIIAECT KH-
CJIOTHOCTb TIOYBBI, B PE3yJIBTATE YEr0 COJH THKEIBIX METAJUIOB MEPEXOASAT
B PACTBOPUMOE COCTOSIHUE [2].

Meramnsl pacnpenensorcs o opraHaM pacTeHUil HepaBHOMEpHO. B
HanOONBIIEH CTETIEHW OHU HAaKaIIMBAIOTCA B JIUCTBSIX, YTO OOYyCIOBICHO
MEPEX0JIOM MX B MaJIONOJABIDKHYIO (OopMy, paspyiias Xiaopoduii, HO Mo-
I'yT aKKyMYJHUPOBATbCA U B IIOAAX. DTUM OOBSICHICTCS HAIMYME TIKEIBIX
METaJJIOB B JIETCKOM IIOPE, KOTOpPhIE MEPEHOCST CBOU CBOWCTBA Ha 3/10pO-
BbE OpraHu3Ma pebeHka.

Conep:kaHue CBUHIA U KaJMUs B pobax JAEeTCKOro (pyKTOBOTO HMIOpe
OIPEJIEISIIOCH METO/IOM MHBEPCHOHHOM BOJIBTAMIIEPOMETPHH B COOTBETCT-
BHUHU C METOIUKOM [3].

OCHOBHBIMH 3TariaMy paboTHI SBISAIOTCS: OTOOP MPOd — MpoOOoMoAro-
TOBKa — TIOATOTOBKA NMPHOOPA U 3JIEKTPOIOB — IPOBEPKA AIICKTPOXUMH-
YeCKOU SYeWKH Ha YHUCTOTY — aHaimu3 (oHa — aHaIu3 NpoObl — aHaAIN3
poObI ¢ 100aBKOI — ChEeMKa BOJIbaMIIEPOMETPUIECKO KPUBOI — pacdeT
KOHLICHTPALIH.

PesynbTaThl 5KCIIEpHMEHTa CBEJICHBI B TA0IUILY, B TIOCIEIHEM CTOJIOLE
KOTOpPOH YKa3aHO HOPMATHBHOE 3HAUCHHUE.

Copep:xkaHue CBUHIA H KaIMHs B MP00ax 1eTCKOro (pyKTOBOro miope
Hazga- | Cnene- |Fleur A, | Fleur A, | Gerber, | ba6Gy- | ®pyto- | Aryma, | ©pyrto- | IAK,

HHE HOK, | f0J0KO | 10J0KO- | I0JI0KO | KHUHO HAHS, | Tpyla | HsHA, | MI/Kr
mope | s16J10k0 YepHHKA JIyKOLI- | Tpymia S6I0KO
Ko, 510-

JIOKO
Pb**, [0,23830(0,056860,52120 |0,04670 | 0,10930 |0,26010 [<0,03000{0.22720 | 0,30000
MI/KT
Cd*, [0,00105(0,00048 [<0,00005(<0,00005<0,000050,00318 [<0,00005|0,002270,02000
MI/KT

BobiBoabl. B X0/1€ BEIMOMHEHNS AaHHOM pabOTHI OBIIO ITPOaHAIN3UPO-
BaHO 8 00pa3noB JETCKUX (PYKTOBBIX ITIOPE IIECTH PA3IMYHBIX IPOU3BO-
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TUTETIeH, BBIMYCKAIONMX Nponayknuto mox Mmapkamu Fleur, Gerber, «ba-
OYIIKMHO JTyKOIIKOY», «DpyTo-HAHSD», «CHeneHoK» U «ATymiay.

PesynbraTsl ncciegoBanmii Mpod JETCKOTO MUTAHUS MOKA3BIBAIOT, UTO
BO BCeX 00pasiax coaepkaHHe KaJMHUs He MPEBHIIaeT HOPMATUBHOTO 3Ha-
yeHus1, paBHoro 0,02 MI/KI B COOTBETCTBHH C TEXHUYECKUM PETJIAMEHTOM O
06e30macHOCTH MUIIEeBOW mpoxykiuu [1], mpuyem B obpasuax 3, 4, S u 7
KOHIIEHTpAIMsl UOHA KaJMHUsl MEHBIIIE HUKHETO Mpejesia O0HapyKEeHHsI CO-
IJIaCHO METOJUKE aHanu3a [3].

DKCHEepUMEHTAIbHBIE JaHHBIE TAKXKE CBUJIETENILCTBYIOT, YTO CO/AEPKa-
HHUE CBHHIIA BO BCEX Ipobax, KpoMe o0pasia moJi HOMEepoM 3, B KOTOPOM
3apErucTpUPOBAHO NPEBBILIEHHE KOHIIEHTPALMK HOHOB CBHUHLIA B 1,7 paza 1o
cpasHeruro ¢ [1/IK (0,30 Mr/Kr), COOTBETCTBYIOT TPEOOBAHHIO CTaHAAPTA.
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BUJOBOE PASBHOOBPA3BUE PAKOBUHHBIX AMEB
IPU JEVCTBUA CEHOMAHCKHX PACTBOPOB
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Tomck, TYCYP, kuljukinaelena@rambler.ru

PakoBuHHBIE aMeObl OTHOCATCS K IPYyMIe YCTOHYMBBIX MPOCTEHIINX H
pacrnpoctpaHensl moBcemecTHo. [Ipu HedTepaspaborkax Hapsay ¢ Hedre-
3arpsi3HCHUSAME  PACTIPOCTPAHEHBI U PA3JIMBBI BBICOKOTIOIMMEPU30BAHHBIX
CeHOMaHCKHX pactBopoB [1, 2]. Ilenpro HacTosIIEeH pabOTHI SIBISIOCH UC-
CJIEJIOBAaHUEC CCHOMAHCKHMX PAacTBOPOB Ha BUJIOBOE pa3HOOOpasue cooore-
CTBa PaKOBHHHBIX aMe0 B CEPOJICCHBIX MOYBAX B €CTECTBCHHBIX YCIOBHUSIX.
B pesynbraTe mcciemoBaHUs YCTAHOBIICHO CHM)KCHUC YHCICHHOCTH U BH-
JIOBOTO pa3HOOOpa3usi COOOIIECTB PAaKOBHHHBIX aMe0 MpH BHECCHHH pPas3-
JUYHOW KOHIEHTPAIHA CEHOMAHCKHX BOJ B TTOYBY.

HccnenoBanus mMpOBOAWINCE B €CTECTBEHHBIX YCIOBHSAX IPH BHECeE-
HUHM KOHIIEHTpaIuii ceHomanckux Box: 50, 100, 200 r/kr moYBHI mpH ma-
paiiensHOM KoHTposie. [lopsmok npoBeneHust 0TOOpa Mpod MOYBBI U aHa-
JIN3 YUCJICHHOCTHU PAKOBHWHHBIX aMe6 " BUJOBOTO COCTaBa MPOBOJUIIUCH T10
CTaHJAapTHBIM METOIUKaM [3—6].
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PakoBHHHBIE KOPHEHOKKH — aMeOOHMIHBIE OPTaHU3MBbI, CTPOSIINE OA-
HOKaMEPHYIO PaKOBHHKY C OTBEPCTHEM JUISl BBIXOJA MICEBIONOANIN — IIUTO-
IUIA3MATHYECKUX OOpa30BaHUi, CIyKalIMX A MEPEIBIDKCHUS M 3axXBaTa
mumy. PakoBHHHBIX aMEO OT OPYTUX TPYII MPOCTEHITNX OTIMYAeT HAaJH-
Yr€ PaKOBUHKMU, 6naro;1apﬂ KOTOPBIM OHH OCBOMJIM HA3€EMHBIC DKOCHUCTEMBI.
CrpoeHue TecTaluii NpocToe: OJHOKaMepHasi paKOBUHKA C IIUTOIJIa3MaTH-
YCCKUM TCJIOM, B KOTOPOM OJITHO HUJIM HECKOJIBKO SAJEP. PakoBuHku 6I)IBa}OT
HECKOJIBKMX TUIIOB: OPraHW4ecKue, NANOCOMHBIE U KCeHOCOMHBIE. Mopdo-
JIOTHSl PaKOBMHOK 3aBUCHT OT CBOMCTB OMOTOIIA, B YaCTHOCTH OT 3araca
Biaru. Paszmmuaror cnenmyronme MopQOJOTHYEcKUe THITBI PaKOBHHHBIX
ame0: mpaxenocmomHbill mun, PAKOBUHKA KOTOPBIX MMEIOT JyrooOpazHoe
YCThE, U COCTOAT M3 LICHKN W OpIOIIKa. Apyenioudusiii mun — paKOBUHKH
MMEIOT YIUIOMIEHHO-IUCKOBHAHYIO (opMy. MMeeT panuainbHyI0 CHMMET-
puro. AkpocmomHublii mun — PAKOBUHKH C TEPMHHAJIBHO-PACIIOI0KEHHBIM
YCTBEM TIPH OCEBOM CHUMMETPHHU. L[ukiocmommuviii mun — PaKOBHHKH CO
ceprdeckoit (HopMoii C YIIIOMICHHOW BEHTPAIBHON MMOBEPXHOCTHIO U IICH-
TPaIBbHO PACIONIOKEHHBIM YCTbeM. [lnacuocmommsiti mun IEIUTCS Ha Mpo-
CTYI0 — I'i¢ II0JIOCTh PAaKOBHHKU HE pa3zeNeHa Ha OpIOIIKO U KO3BIPEK, H
CIIOXKHYI0 ()OPMY — C KO3BIPBKOM, Y KOTOPOTO ICEBI0CTOMA MPUKPHITA BbI-
CTYIIOM JOp3aJIbHON CTEHKH [7].

V3meHeHne BUI0BOTO pa3sHOOOpa3ysl paKOBHHHBIX aMe0 IpH BHECEHUU
pa3MYHON KOHIEHTpPAaMM CEHOMAHCKMX BOJA B IIEPHOJI HCCIICTOBAHUH
MIPEACTaBICHO B TAOJHIIE.

H3meHeHune BHAO0BOI0 pa3ﬂ006pa:mn PAaKOBUHHBIX amMed npu Ilef/iCTBI/II(I

CEHOMAHCKHMX PaCTBOPOB

Konuentpanuu

Buipl pakOBHHHBIX aMe0 pacTBOpOB, I/KT Ocobennocru cTpoeHuS

0 [ 50| 100 |200 [Mopdortun| PakoBuHka
Euglypha anodonta + | + + + Akc* OpHokaMepHas
Chlamydohprys minor + | + + + TTnx* OpnHokaMepHast
Phryganella acropodia + | + + + I7* OnHoKaMepHast
Cryptodifflugia compressa + | + - - Ink* OnHOKaMepHas
Cyclopyxis aroelloides + |+ + + I* JIByXxkamepHast
Nebela dentistoma + | + + + Axc* OnHokaMepHas
Nebela militaris + | + + + Axc* OnHoKaMepHas
Nebela lageniformis + | + + + Axc* OnHoKaMepHast
Nebela collaris + | + — Axkc* OpHOKaMepHas
Centropyxis vandeli + | + + + [nx* JIByxxamepHas
Plagiopyxis glyphostoma + | + + + Kpx* JIByxxamepHas
Cyclopyxis eurystoma + | + + + I* JIByxxamepHas
Euglypha laevis + | + + - Axkc* OpHOKaMepHas
Trinema lineare + + + TInk* OpHOKaMepHas
Trinema complanatum + | + Ink* OpHOKaMepHas
Centropyxis aerophila + | + + + Ink* JIByxxamepHas
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B cepoiecHBIX MOYBaxX B TEUYCHHE BECEHHEE-OCEHHETO IepHoja Ha-
Omopamoce 16 BumoB pakoBMHHBIX ame0: Euglypha anodonta,
Chlamydohprys minor, Phryganella acropodial, Cryptodifflugia compressa,
Cyclopyxis aroelloides, Nebela dentistoma, Nebela militaris, Nebela
lageniformis, Nebela collaris, Centropyxis vandeli, Plagiopyxis
glyphostoma, Cyclopyxis eurystoma, Euglypha laevis, Trinema lineare,
Trinema complanatum, Centropyxis aerophila, npencraBieHHbIX 9 poramu:
Euglypha, Chlamydohprys, Phryganella, Cryptodifflugia, Nebela,
Centropyxis, Plagiopyxis, Cyclopyxis, Trinema.

JIOMUHUpYIONIMMH 110 YUCIEHHOCTH sIBIsUIMCH Buabl Phryganella
acropodia, Cyclopyxis aroelloides, Nebela dentistoma. K cyomomuHanTam
MoxkHO otHectu Euglypha anodonta, Centropyxis vandeli, Trinema lineare.
K  wMamoumcnenneiM  Bumam  otHocstess  Chlamydohprys — minor,
Cryptodifflugia compressa, Plagiopyxis glyphostoma.

Takum 00pa3oM, Ha OCHOBaHHMH HPOBEJICHHBIX HCCICAOBAHHUM MO XPO-
HUYECKOMY BIHMSHHIO CEHOMAaHCKHX PACTBOPOB Ha COOOLIECTBa PaKOBHH-
HBIX aMe0 YCTaHOBJIEHO CHM)KEHHE YHCIICHHOCTH U BHJIOBOTO Pa3HO00Opasus
TeCTaI_II/Iﬁ B 3aBUCMMOCTHU OT KOHIICHTPAIUN MUHEPATIU30BAHHBIX PACTBOPOB.

YCTaHOBIIEHO COKpallleHHEe BUI0BOIO Pa3HO00pasusi COOOIIECTB PaKo-
BUHHBIX ame0: NpH KOHLEHTPAlMd CEHOMAaHCKUX pacTBOPOB, PaBHBIX
100 r/kr B mpezenax 3 BUOB, IPpU KOHLEHTpaLuH, paBHoit 200 r/kr 5 BUIOB.

BBIsIBIICHBI HEYCTOMYMBBIC K COJICBBIM 3arps3HCHUSIM BHUIBI TECTALUIT
Euglypha laevis, Trinema lineare, Trinema complanatum, Cryptodifflugia
compressa, Nebela collaris.
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MN3YUEHUE BUOTOIMNYECKOI'O PACIHPEJAEJEHUS
COOBIIECTB PAKOBUHHBIX AMEB B XBOMHBIX JIECAX
T.E. /lywmnuxoea, cmyoenmka
Hayunouii pykosooumens T.B. [lenucosa, ooyenm, K.0.H.
Tomck, TYCYP, kag. POTOM, ltetite] 00@gmail.com

[Tpocreiimmye — OHOKIETOYHBIE OPTaHU3MBI — SIBJISIOTCS OJHUMH U3
caMbIX MHOTOUYHMCJICHHBIX ITpeJCTaBUTEIICH )KUBOTO MUpa B o01eit Onomac-
ce. VX KJIETKHM BBINONHSIOT (DYHKIMH LEJIOTO OpraHu3Ma. PakoBHUHHBIE
aMEOBI SIBIISIFOTCS. OHUMHU M3 HEMHOTHX MOYBEHHBIX OECIIO3BOHOYHBIX, KO-
TOpBIE SBISIFOTCSl TIEPBUYHBIMHU JIECTPYKTOPaMH IIEIUTIONO3Bl M JINTHUHA,
OHM TPUHAMAIOT y4YacTHE B T'YMH(HKAIMH TPYIHO pas3IaraéMbIXx COPTOB
rymyca B JeCHBIX HouBax. KpoMme Toro, (GyHKIMOHAIBHYIO POJIb TECTALMH
paccMaTpuBarOT Kak BaKHBIM (DaKTOpP, OMpENeNsomuil TeMIbl OHOTpaHC-
(hopmary u CHHTE3a, MUHEPAIOB B COBPEMEHHOI AMHAMUKE TaéXHBIX JIe-
coB. PakoBuHHBIE aMEOBI aKTUBHO 3aCENAIOT BEPXHHE TOPU3OHTHI IIOYB
JICCHBIX U JIYTOBBIX MeCTOO6HTaHHﬁ, JO0CTUrass BO MHOTHX U3 HHUX BBICOKHUX
3HAaYEeHHH YUCIICHHOCTH, OMOMAacchl M BUJIOBOTO pazHooOpasusi. PakoBuH-
Hble aMEOBI CpeAr TMOYBEHHBIX MPOCTEHIINX SBISIOTCS OJHUM M3 CaMbIX
y1OOHBIX OOBEKTOB ISl IIOYBEHHO-300JIOTHYECKHUX HCCIIEIOBAHHM, YTO CBSI-
3aHO C HaJIW4MeM TBEPIOW PaKOBUHKH, COXPAHSIOIICHCS B MOYBE JaXe IM0-
cJIe OTMHpPAHUs caMOi aMEOBI M AaromIell CBEAEHHs HE TOJIBKO O TaKCOHO-
MHUYECKOM CTaTyCe OpraHu3Ma, HO U O COCTaBe >KU3HEHHBIX (hOpM M 3KOIIO-
TUYECKUX TPYII B JIOKATbHOH (ayHne [1].

Llenpro0 TaHHOTO HMCCIIENOBAHUS SABJISIOCH U3YUEHHE paclpeleleHus n
BH/IOBOTO COCTaBa PAaKOBHHHBIX aMEO B OMOTOMNAxX €IbHUKA U COCHSKA.

UccnenoBanue mpoBoanioch B TedeHHe jeTHero ce3oHa 2016 1. B
Tomckoit ob6macty, Ha BepXHeM sipyce Haa p. Tomb, oJuH pa3 B Mecsil. s
WCCJICIOBAaHHUSI MHUKPOCTaHIMAIBHOTO PpaCIpe/ejiCHUs] PaKOBHHHBIX amED
ObuTM BBIOpAHBI MMOYBBI 110]] KPOHAMHU COCHBI M €. OOpasibl MOYBBI JUIs
WCCIIEJOBAaHMSI YHMCIEHHOCTH W BUJIOBOTO COCTaBa IOYBEHHBIX OECIIO3BO-
HOYHBIX OTOMpalIUCh B CBETJIO-CEpPBIX JIECHBIX IMoyBax. [IpoObl B3SATHI 1O
CIIeYIOLIEeH cXeMe: BBIOMpajics HanOosee XapaKTepHbI y4acTOK Jieca, U Ha
JIMHUM MEXAY JBYMS JICPEBbSIMU MPOKIIaAbIBaIach TpaHcekTa (Taom. 1, 2).

Ha teppuropun, rne nporcxoamnt or6op 1pood, He ObUI0 0OHAPYKEHO
MOXOBO-JIMIIIAWHUKOBBIX TOKPBITUH.

IIpucyTtcTByeT peaxuil TpaBsHOM SIPyC, MOAJIECOK OTCYTCTBYET.

Y4eT pakOBHHHBIX aMe0 OCYIIECTBIISUICS IPSIMBIM MUKPOKOITHPOBAHH-
€M TIIOYBEHHOW CYCHEH3MH C HCIOJIB30BAaHUEM CBETOBOI'O MHKPOCKOIA
«buomen 3» u nudposoro mukpockona Motic DM-BA300 ¢ yBeauueHreM
(x40) B 14 xBamparax, pacroJOXXEHHBIX KPecTooOpasHO MO AMaroHaln
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vamky. O0Iee KOIH4ecTBO aMe0, a TakiKe OTJCIbHBIX BUIOB ame0 B Ha-
BeCKe MOYBHI ompenensiercs no Gopmyne N/14xS, rme N — 9uciio pakoBH-
HOK B 14 xBazgpatax, a S — mromanp 1Ha Jamku. [Ipyn aHamm3e cBexei mod-
BBl HEOOXOIMMO YUUTHIBATh MPOIEHT BIAKHOCTH [2].

Tabnunpa 1
O0masi XapaKTepUCTHKA HCCIeIyeMbIX Y4aCTKOB
Mecsn | CocHSIK | Enbuauk | I'panynomerpuueckuit
Bnaxunocts COCTaB
Mionp 7,04% 12,37% CyTIIJIMHOK cpeHui
WMons | 10,29% | 18,42% CyTIJIMHOK cpetHui
Asryct | 10,11% | 18,42% CyTnuHOK cpenHuit

Tabnuma 2
O0mas XxapakTepUCTHKA MO/IeTbHBIX 1epeBbeB
Bup nepesa | Bospact | Beicota, M | Panuyc xpossl, M Konunuecto
nojipocta, %
Enp 20 12 5,5 35
Cocna 55 26 3,9 30

Cpenu BBIJIENICHHBIX POJIOB PaKOBHHHBIX aMe0 B TE€UYEHHE BCEro Iie-
puosa wHccienoBaHus  JOMHUHUpyroumMmHu - sBistores:  Cyclopyxis n
Centropyxis. HauMeHbinast unciieHHOCTh HaOmonaercst y pona Trinema.
Crienyer OTMETHTh, YTO HanOOJIbIIAs YUCICHHOCTh COOOLIECTBA PaKOBUH-
HBIX ame0 HaOmmoaanacs B Mo, HAMMEHbIIAs YUCIEHHOCTh — B HIOHE, YTO
00YCIIOBJICHO U3MEHEHHEM THAPOTEPMHYECKOTO PEXXKUMA.

Takxum 06pa3oM, B IOJKPOHOBOM 30HE €M M COCHBI BEISBICHO 23 BUOA
PaKOBHHHBIX ame0. DTO MOATBEpKIAeT MPUYPOUCHHOCTH MOP(OTHIIOB K
OIpEJIeTICHHBIM MecTaM OOWTaHHs, B JaHHOM Cllyyae K T'yMYCOBBIM TOpH-
30HTaM I10YB, UMEIOLIUX 3HAYUTENIbHYIO0 MOILHOCTb. Pacnpenenenus pako-
BUHHBIX ame0 B IMOJKPOHOBOIl 30HE €JIM aHAJIOTUYHO PACHpPEACICHHIO B
MOJIKPOHOBO 30HE COCHBI, MX YHCIEHHOCTh KOPPEIUPYET MO TUAPOTEPMH-
YECKOMY PEKHMY.
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HNCIIOJb30BAHUE JAHHBIX /133 OLIEHKU PA3BUTHUSA
JET'PAJALUMU PACTUTEJIBHOTI'O IOKPOBA HA IPUMEPE
CHEKHBIX OTBAJIOB r. TOMCKA
H.C. Ywakoea, acnupanmxa; E.C. Maxapyoea, cmyoenmxka xagh. 'HI'I
Hayunvie pyxosooumenu, O.A. Ilacvro, npog., 0.c.-x.H.,

O.C. Toxapesa, ooyenm, K.m.H.
Tomck, HU TI1Y, elena.makartsova.95@yandex.ru

Ha tepputopun r. ToMcka, Kak U Ha TEPPUTOPHH OOJBIIMHCTBA CH-
OMPCKUX TOPOAOB, MPOIOIDKUTEIHFHOCTD 3aJIeTaHMsI CHEXKHOTO MTOKPOBA CO-
CTaBIISICT B cpemHeM okojo 170 mHeH, a ero BRICOTa OOBIYHO JOCTHTAET OT-
MeTKH 60 cM mu Oonee. CHET ¢ IBOPOB U YIIHII TOPOJIA BBIBO3SAT U CKJIAIIH-
PYIOT Ha CIENHMAaIbHBIX IUIOMAAKAX, CHeXXHBIX oTBanax (CO). BeiBo3uMmbIi
CHET COJIEPKHUT B cebe pPasIUIHOTO poja 3arps3HEHUs, KOTOPBIE BO BpeMs
€ro TassHUS IPUBOJIAT K 3arPsA3HEHUIO TTOYB, a BOZMOXKHO, ¥ TPYHTOBBIX BOJ,
tepputopuit CO, merpajanuy pacTUTEIHHOTO MMOKPOBA M CO3/AIOT JKOJIO-
THYECKYIO YTPO3y KU3HU HACCIICHHS.

HGHB}O }IaHHOfI pa6OTBI ABJIAICTCA BBIABJICHUC W OIICHKA ACTpaaallun
PaCTUTENHFHOTO MMOKPOBA HAa TEPPUTOPHH CHEXKHBIX OTBAJIOB C IToMoIIbi0 J133.

OOBEKTaMH HCCIIEJIOBAHUS SIBJITFOTCS TCPPUTOPHH CHEXKHBIX OTBAJIOB,
pacIoJIOKEHHBIC 110 ajipecaM: mepeceucHue yiI. MiBaHOBCKOTO 1 yi1. BhIicot-
koro (CO1), yn. MoctoBas, 40a (CO2), moc. XpomoBka, 35/2 (CO3), a Tak-
’Ke OHOBEIC YUACTKH, PACIIONIOKCHHBIC BOIM3U KaXKIOTO CHEXKHOTO OTBAJIA.

Mertoasb! ucciaenoBanusi. CoOCTOSHHE PacTUTENHFHOTO TIOKPOBA TEPPH-
topuu CO OIICHWBANOCH IO CHUMKaM BBICOKOTO IPOCTPAHCTBEHHOTO Pa3-
pelIeHwsl, MoTyYeHHbIM ¢ KapTorpadudeckoro cepsuca Google Earth. Ana-
JIU3 MOYBEHHBIX 00pasioB ¢ Tepputopuii CO mpoBOIHIICS 1a00paTOPHBIM
METOJIOM, 8 MMEHHO: T'PaHyJIOMETPHUYCCKHI COCTaB ONPEACSUIA apeoMET-
PHUYECKAM METOJOM, KHCJIOTHOCTh IIOYB — aHAJIM3aTOPOM KHCIOTHOCTU
AHUOH-7051. [lns BepudHKaMK JTaHHBIX KOCMHUYECKOTO 30HIUPOBaHHS
YYaCTKOB CHEXKHBIX OTBAJIOB MPOBOJMIIN Ha3eMHbIC UccienoBanus [1]. Me-
TOJIbI M3YYCHUS] PACTUTEIILHOCTH 3aKJIIOYAIMCh B COCTABICHUU T¢000TaHU-
YECKUX OIMMCAHUH, YKAa3aHUM MMapaMETPOB MPOCKTUBHOT'O TMOKPBITUS H CTeE-
MeHu pa3Butus BUIOB [2]. bbulio cocraBneHo 96 onucaHuil pacTUTENbHBIX
CO00IIeCTB.

B npenpirynmx ucciegoBaHUAX ¢ MOMOMIBI0 TaHHBIX 133 OpuH ompe-
JIeJICHBl paHee HeW3BeCTHBIC Tonabl oOpazoBanust CO. YcTaHOBIEHO, YTO
CO1 obpazosancs B 2006 ., CO2 —8 2007 1., CO3 —8 2010 T.

JlabopaTopHble HCClIeAOBaHHUS MOYBEHHBIX 00pa3ioB ¢ CO BbISBHIH
UX 3alle/lauiBaHUe U U3MCHEHUE TPaHyJIOMETPHUYCCKOTO COCTaBa — MpeBa-
aupyet ¢paxius ¢ pasmepom yactuil 0,1-0,05 MM (MeIKuil IECOK), K MPH-
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Mepy, Ha CO3 ona cocraBmsier 72%. Kak m3BecTHO, mecHaHbIe MOYBEI MaJIo
JIOIOPOHBI M BBICOKOAIPUPYEMBI, YTO OTPA3WJIOCh HA BUIOBOH HACHIILCH-
HOCTH PacTEeHHUH.

AHanM3 KOCMHYECKAX CHUMKOB Ha TIyOmHYy mo4td B 10 5T BBIABHI
3HAUUTENBHYIO AETPaJallii0 PaCTUTEIBHOrO IOKpoBa Ha Kaxaom u3 CO.
YcranoBneHo, uro Ha tepputopun CO1 mioniane pacTUTENEHOTO OKPOBA
yMeHbIIIIachk Ha 74% oT ncxoanoi miomanu, Ha CO2 — Ha 82%, va CO3 —
Ha 81%.

Hazemubie oOcienoBanust BeisiBMiM, uTo Ha Bcex CO pasBuBaroTcs
MHOHEPHbIE TPYNIMPOBKH PACTEHUH, XapaKTEepU3YIOMINECS HU3KHUM MPOEK-
TUBHBIM TTOKpBITHEM (1-15%) U cHIDKeHHeM BHIOBOW HACBHIIEHHOCTH (5—
20). Ob6pamraer Ha cebs BHUMaHUe (akT OOIIHOCTH OCHOBHOW TPYIIIIBI pac-
TEHHH JUTsL pa3sHbIX POCTPAHCTBEHHO AajieKo pacroioxeHHbx CO. Ouibt-
POM, 3KOTOIOJIOTHYECKH OTPEACISIONIAM BHIOBYIO HACHIIICHHOCTH [3] 1mo-
KaJIbHOT'O PACTUTENHEHOTO COOOIIECTBA, Ha HAII B3I, SABISIOTCS CXOIHBIE
9KCTPEMAJbHBIC YCIIOBUS: BBICOKAs BIAXKHOCTB, IIEPEOXIIaXICHUE TIOYBHI B
Ha4aJbHBIA MEPUOA Pa3BUTHA, IENOYHAS PEaKIUs U 3aCOJICHHOCTD MOYBEI,
OTCYTCTBHE TyMmyca, Ipeobnananue necka. OleHKa BHIOB B IHOHEPHBIX
rpynnupoBkax pasHblx CO BBIABHJIA UX CXOJACTBO U 4eTKylo Iuddepen-
[MALUIO B 3aBUCHMOCTH OT YCIIOBUII TPOHM3pacTaHusl.

Haubonee yacTo Ha moyBax BCTPEYAIOTCS MPEJCTABUTENIN CEMEHCTB
Asteraceae, Poaceae, Fabaceae, Brassicaceae, Rosaceae, Chenopodiaceae,
Salicaceae, Onagraceae, Polygonaceae u Lamiaceae (puc. 1, 2).

Puc. 1. O6mmit Bug CO3

[NoaBisiroliee YMCIIO0 MUOHEPHBIX PACTEHUH OTHOCUTCS K CIIEIYIOIIHM
Bugam: Artemisia sieversiana, Cardu uscrispus, Echium vulgare, Medicago
lupulina, Salso lacollina, Sonchu sarvensis, Taraxacum officinale u
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Tussilago farfara. Ix ocoOeHHOCTBIO ABISIETCS CEMEHHOM crnocod pa3MHO-
xeHusa. DaKTopbl, COKPAaTHBIINE BUIOBOE OOraTCTBO PAaCTUTENBHBIX COO0-
IIECTB II0 CPaBHEHHIO ¢ (DOHOM, CBUJETENLCTBYIOT O HEONTUMAILHOCTH
9KOJIOTHYIECKHX YCIOBHUH [4] MU pOCTa M pa3BUTHSI PACTEHHM.

Puc. 2. Pacturenpusiii mokpoB ¢ponoBoro yuactka (a) u CO3 (6)

B pesynbrare oOcnenoBanus caenaH BbIBOJ, 4yTo Ha CO MPOUCXOIUT
HE TOJIbKO MHTEHCHBHOE COKpAIEHUE IUIOUIaJU PAaCTUTEIBHOTO MOKPOBA,
BBISIBIICHHOE C mMOMONIbI0 J[33, HO U, Kak MoKa3aiu Ha3eMHBIC 00CieIoBa-
HUS, CHIDKCHHE BHIOBON HACHIIIEHHOCTH coolmiecTBa. [lepedyeHs BUIOB Ha
Pa3HBIX TEPPUTOPHATBHO OTHAICHHBIX y4YacTKax craOwieH. TeHmeHIH
pa3BUTHS nerpananyu moyBsl Ha Tepputopud CO yCTOWYHMBEI M OJTHOHA-
TIPaBIICHBI.
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300IIJTAHKTOH O3EPHBIX BOJ I'OPOJA TOMCKA
.A. Maxkeesa, cmyoenmka
Hayunwvui pyxogooumens T.B. /lenucosa, doyenm
Tomck, TYCYP, xagh. POTOM, dashamackeeva@yandex.ru

W3ydenne BnustHUS WHOPACTPYKTYpPHI TOpoJa Ha IMOI3EMHBIE W TIO-
BEPXHOCTHBIC BOJBI, aTMOC(EpHBII BO3AyX, MMOUYBYy, ¢uiopy U ¢ayHy Ha-
TJIATHO TIOATBEP)KIACT, YTO, HECMOTPS Ha Pa3BUTHE HAYKH M TEXHUKH, TO-
POACKMX KOMMYHHKAIIMH M COBPEMEHHYIO 3aCTPOMKY, IKOJIOTHIECKOE CO-
CTOSIHUE OCHOBHBIX NPHPOTHBIX KOMIIOHEHTOB yXyZmaercsa. Takas oOcta-
HOBKa 0COOEHHO BIMSET HA MIOBEPXHOCTHBIE BOJBI TOPOJA, TaK KaK B HHUX C
MOBEPXHOCTHBIM JIMBHEBBIM CTOKOM IMOCTYIAKOT XUMHUYECKUC U OHMOTE€HHBIE
AJIEMEHTBI, KOTOpBIE MaryOHO BIUSIOT HA KAYeCTBO BOJBL. Y CyryOIIsSIOT 9KO-
JIOTHYECKOE COCTOSIHUE BOJOEMOB M BOJIOTOKOB MPOMBIIIICHHBIE U KOMMY-
HaJIbHbIE NPEANIPUSATHS TOpoJa, cOpachiBas CTOYHBIC BOABI JaXKe IMOCie MX
OYHCTKH.

[IpumensiemMble B HacTosiIiee BpeMs METOJbI aHajiW3a HE JAIOT BO3-
MOXXHOCTH OIIPENICJINTh BCE M3BECTHHIE M HMCKAaTh HEM3BECTHHIC BUABI 3a-
TPS3HHUTENICH BOJBI, OMOIIOTHYECKHE K€ OOBEKTH PEarnpyloT Ha BCE BHIBI
3arpsA3HEHNI HE3aBUCHMO OT WX TPHPOIBI, TIO3TOMY METOIBI OHOIOTHYECKO-
TO aHANM3a HanboJee IMOJTHO OTPAKAOT Ka4eCTBO IMTOBEPXHOCTHBIX BOA [1].

AKTyalTbHOCTB 3TOTO MICCIICIOBAHUS CBsI3aHA C TE€M, YTO KauyecTBO TIO-
BEPXHOCTHBIX BOX I. ToMCka B OOJBIIMHCTBE CITydyacB HE COOTBETCTBYET
HOpPMaTHBHBIM TpeOoBaHMsM. Yalle BCero 3To CBSI3aHO C MOCTYIUICHHEM
CTOYHBIX BOJ, KOTOpbIE COZEpKaT OOJbIINE KOHIECHTPAIMU Keje3a, Map-
raHIa, OPraHN4ecKUX BEIEeCTB. B CBS3M ¢ 3TUM BOJIBI PEK U 03€p Ha TEPpH-
TopuH T. ToMcKa MOTYT OBITh HCTOYHUKOM 3arpsi3HEHUS MOJ3EMHBIX ITHTh-
€BBIX BOJ (IIPH HAJIWYHMU THAPABINYECKON CBS3M) M NMPUYMHOW BO3ZHHKHO-
BEHMS HEKOTOPBIX 3a00JIEBaHWH, CBS3aHHBIX C KYJBTYPHO-OBITOBBIM HC-
MOJIb30BaHKEM BOJBI. Takoe COCTOSIHUE BOMHBIX OOBEKTOB MATyOHO BIIHSCT
Ha BOJTHBIE YKOCUCTEMHI [2].

300ITaHKTOH WTPAacT BaXKHYIO POJNb B (YHKIIMOHUPOBAHHU BOIHBIX
HKOCHCTEM, MMPUHUMAET YYaCTHE B IETISAX IMHUTAHUS, UTPACT 3HAYUTEIHHYIO
pOJIb B CaMOOUHIIIEHHH BO10eMOB. CHM)KEHHE KaYeCTBEHHOT'O U KOJIUYECT-
BEHHOT'0 COCTaBa 300TUIAHKTOHHOT'O COOOILECTBA MPOMCXOIUT BCIEICTBUE
XUMUYECKUX 3arps3HeHuil W 3BTpodukanuu. [loaTomy OuopazHoobOpasue
1 OroMaccy 300IUIaHKTOHA MOYKHO HMCIOJIB30BaTh KaK MHIHMKATOp KadecT-
Ba BOJ.

Lenbto paboOTHI ABISIETCST ONpEAEIEHHE BHIOB M KOJIMYECTBAa 0COOen
300ITAHKTOHA B TIpo0ax 03epHBIX BOA . ToMcKka.
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UccnenoBanue npoBoaunoch B oceHHuid nepuoj 2016 r. Ha o3epax T.
Tomcka: Kepeners, MaBntokeeBckoe, EpeneeBckoe u JIyrosoe.

CO6op mpob ocymiecTBISIICS B IPUOPEKHON 30HE C TIOMOIIHI0 KOHIYE-
CKOH IITAHKTOHHOHM ceTH ArmmTeiiHa (MCIONB30Balach OpraH3a) IyTeM
¢unbTpannu (okosio 100 1) BOIBI.

B naGopaTopHBIX YCIOBUSAX ISl KQKIOTO BOJHOTO 00BEKTa OBLIH OII-
PEACICHBI BUABI 300IIAHKTOHA U UX YHUCJICHHOCTD. KOHH‘ICCTBCHHBIﬁ yueT
OCYIIECTBIISICS ITyTEeM IOJICUETa UX IO MUKPOCKOMOM. i yCTaHOBIICHUS
BHJa OPraHU3MOB HCIIONB30BaJICs ompenenutesis B.P.  AnekceeBa u
C.S. Hanonuxunaa «Onpenenureb 300IUIAHKTOHA U 3000€HTOCA MPECHBIX
Boj EBponeiickoii Poccum» [3].

Buibl 1 KOJIMYECTBO 0c00€ii 300IJIAHKTOHA B npoﬁax 03€pHbIX BOA I. Tomcka

Bunsr UmncineHHOCTh 0c00eH B 03epax
300IJIaHKTOHA Kepeners | MasitokeeBckoe| Epeneesckoe | Jlyrosoe

Macrocyclops albidus 17 16 44 12
Acanthocyclops viridis 7 9 27 9
Daphnia magna 5 7 11 6
Macrocyclops fuscus 0 9 19 0
Bursaria truncatella 0 1 0 0
Daphnia pulex 0 0 8 5
Asplanchna sieboldi 0 0 2 0
Eucyclops Overview 0 0 1 1
Nyctotherus ovaris 0 0 1 0

Bcero 29 42 113 33

Hcxons n3 pe3yiapTaToOB HCCIENOBAHMS, MOKHO CIETaTh BBIBOA, YTO
HamOoIee 3arps3HEHHBIM sBIsieTcs 03epo Kepeners (Tabmuma). B Hem 00-
Hapy’>K€HO TOJBKO 3 BH/a 300IUTAHKTOHA C YHCIEHHOCTHIO 29 ocobeil. Ta-
KOE€ COCTOSIHHE 03epa MOXKET OBITh CBSI3aHO ¢ mpeBbimeHneM B HeM [1IK
JKese3a M a30Ta aMMOHHMIHOTO [4].
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BBISIBJIEHUE BO3JIEMCTBHUSI CEHOMAHA
HA MAJIBKOB I'YIIiu
E.P. Mopzynosa, cmyoenmxka
Hayunouii pykosooumens T.B. [lenucosa, ooyenm, K.0.H.
Tomck, TYCYP, kap. POTOM, ekaterina_mg 97@mail.ru
Ipoexm I'TIO-1401 «buounouxayusi oOKpysicaroweii cpeobly

Llenpro 1aHHOW PaOOTHI SIBISIETCS BBISIBIICHHE BO3JICHCTBHS CEHOMaHa
Ha MaJIbKOB T'YIIIH.

HWccnenoBanus npoBoauiauck B I. ToMcke, Ha TEPPUTOPHH TIABHOTO
kopryca TYCVYPa, B maboparopuu 416/2. B kadectBe TecT-00beKTa OBLTH
BBIOpaHbI JKUBOposmue peiokn rynmu — Poecillia reticulata Peters B Bo3-
pacte He cTapie 2 cyTok (24-48 u). ['ynmm — mmpoko pacmpocTpaHeHHAS
aKBapuyMHas JKHBOPOIAIIAs peida. BelnepkuBaeT 3HaUMTENbHBIE KOIEOa-
HUs coneHoctH. M3menenne coneHoctr ot 0 10 20% rynmu nepeHocsT 6e3
ajantanuu. J{ns comepikaHusi TYNIHM HCIOJB3YHOT TEPMOCTATHPOBAHHBIE
aKBapuUyMbl, 00ECIICUMBAOLIHNE IIOTHOCTh MOCAJIKU TECT-O0BEKTOB U3 pac-
gera 1-2 aM° Boasl Ha | SK3eMILIAp, MPOM3BOAMTENEH — He MeHee
4 nv’ Ha 1 sx3eMIuiap. AKBapHYM 3aIlONHAIOT OTCTOSHHOM M IIPOadpUpPO-
BaHHOU B TeueHHE 7 CyT MPUPOJHON MM UCKYCCTBEHHOM MOPCKOH BOJOH
HeoOxoaumoii coneHoct, pH 8,0-8,5, temmeparypa 25-27 °C. Kaxnsie
TpH IHs 9acTh Boabl (1/4—1/5 wacth) 3amenstoT cBexell. [lepBoHavanbHbIH
00bEM BOZBI B aKBapHyMax MHOJIEPKUBAIOT, JOJIUBAs JUCTHUTUPOBAHHYIO
BOJly BMECTO MCTIApUBIIEIiCS ¥ KOHTPOIUPYSI COJIEHOCTD C MIOMOIIBIO COJIe-
Mepa. Wit co nHa akBapuyMa yOHpAIOT pEryIsipHO MPH TOMOIIHN cr(oHa.

OxkcriepumeHT O0bUT HadaT 14.09.16. CmycTsi HECKONIBKO YacoB MOCHE
MOSIBJICHHSI Ha CBET MaJIbKOB B aKBapHyM C 15 sK3eMIuIsipaMu ObLIO BHeCe-
Ho 0,5 Mr/m ceHomaHckoil Bojel. Cremyromiasi KOHIEHTpAIMsS 00beMOM
1 mi/n Obuta BHeceHa 19.09.16, rae HacuuthiBasocs 20 manbkoB. I1o mpo-
IIECTBHU 2 CYTOK JUIsl KOHTPOJISL ObUT BEIOpaH akBapuyM ¢ 15 HOBOpOXJIEH-
HBIMHM pbIOaMH B KauecTBE KOHTPOJISI M BHECEHa KOHIEHTpauus 3 i/l B
aKBapuUyM C POKIAEHHBIMH Ha HECKOJBKO 4acoB IT03ke Maybkamu. Haw-
Oorpmmas KOHIEHTpAIMsS B CEHTAOpe oObeMoM 5 Mi/n Oblla BHECEHA
23.09.16. Ilpu BHeceHMM HAYaJbHBIX KOHLEHTPALUWA B TEUYEHHUE JAHHOTO
JKCIEepUMeHTa, JuinBIIerocs 30 CyTOK, MaJlbKM HE OTCTaBaJH B Pa3BUTHH,
HE OBUTO BBIABICHO HapylIeHHH (OPMUPOBAHUS BHYTPEHHHUX OPTaHOB, TY-
JIOBUINA, TIaBHUKOB. OCOOH, CITyKHMBIINE KOHTPOJIEM, Pa3BUBAINCH HAPaB-
HE ¢ ppI0aMH ¢ KOHLEHTpAIsIMU ceHoMaHa. B Teuenue 30 cyTok ¢ Havyana
IKCIIEPUMEHTa CMEPTHOCTh OCTaBalach HyJeBoil. [lanee Boja ¢ pa3inu4HbI-
MH KOHIIGHTpalHUsIMK Obllla 3aMEHEeHa Ha OOBIYHYIO BOJIY, BUIUMBIX H3Me-
HEHUI1 B OBEJCHUN M CAMOYyBCTBUH PBIO He ObLIO oTMe4YeHo. B Hosi0Ope,
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coycta 30 cyTok, KOHIeHTpauuu Obuth yBenudeHbl Ha 20%. IToBTopHOE
HabmoneHne, AnmuBIIeecs 14 CyTOK, MOKa3ajo, 94TO NMPH JaHHBIX KOHIICH-
Tpalysix HE OBUIM OTMEYEHBI W3MEHEHHs, OCOOM YCTOMYMBBI K JaHHBIM
KOHLICHTPALUSIM, T.€. BIUSHAE HA POCT M Pa3BUTHE MAIBKOB IPH BO3ICHCT-
BUM Pa3IMYHBIX KOHIIEHTpALMii OTCYTCTBOBAJIO, JaHHBIN BBIBOJ OBLI MOJ-
TBEPIKICH MOCIECAYIONNM yBelIn4eHneM KoHIeHTpanuii Ha 20%. Ucxoxns u3
MOJTYYCHHBIX JAaHHBIX 3KCIIEPUMEHTA, MOXHO CJIENaTh BBIBOJ: MAJbKH XKH-
BOPOJSIIMX TIynnu Oojiee YCTOMUYMBBI M aJanTHPOBAaHBI K OKpYKarouien
cpene — 3TO OOYCIIOBJIEHO WX MpPSMBIM pPa3BUTHEM, MOITOMY IaryoHoe
BIIMSIHAE JIaHHBIX KOHIIEHTpalMH CEHOMaHa OTCYTCTBOBAJO, HECMOTpPS Ha
TO, YTO TIPH TEX XK€ CaMbIX KOHIEHTPALUIX y paHee MCCIEAYEeMBIX MKpH-
HOK, a 3aTeM M JIMYMHOK 30JI0THIX PBHIOOK 3KCIICPUMEHT JUTHIICS BCETo 6 Cy-
TOK, TaK KaK 3a TaKOH KOPOTKHH cpok Oblna gocturayta JIJ1100.
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OUYUCTKA CTOYHBIX BO/J HA MDY «BULHIKEKBOJAOKAHAJI»
JIL.H. Hazcmanosa, cmyoenmka
Hayunvui pyxosooumens T.B. /lenucosa, doyenm, K.0.H.
Tomck, TYCVYP, kagp. POTOM, lilya_0502@mail.ru

Cro4HOl BOJOH Ha3bIBaeTCs BOJA, MCIIOIb30BaHHAS HA OBITOBBIC MIIH
MIPOU3BOJICTBEHHBIC HY’X/Ibl M MOJYYHBIIAS MPH 3TOM 3arpsA3HEHHs, KOTO-
pble U3MEHSIOT e IepPBOHAYAIbHBIH XUMUYECKUI COCTaB WM (hU3HUecKHe
cBoiictBa. K CTOUHBIM BOJaM Takke OTHOCAT 3arpsi3HECHHBIE BOJABI aTMO-
c(epHBIX 0CA/IKOB, BOIY OT IOJIMBKH YJIHIl U MBIThS MalllH aBTOTPAHCIIOP-
Ta. B BBICOKOpPa3BUTHIX B MHyCTPHATBHOM OTHOIIEHUH CTPaHaX KOJUYECT-
BO IPOM3BOJICTBEHHBIX CTOYHBIX BOJ 3HAUYUTEIHHO OOJIBINE, YeM OBITOBBIX.
CocraB OBITOBBIX CTOYHBIX BOJI JOCTATOYHO OJHOTHIICH M yCTOWYNB BCIIEA-
CTBHE OTHOCHTEIIFHOTO OJHO00OPa3nsi XO3SMCTBEHHON AEATEIBHOCTH Yelo-
Beka. CocTaB jke MPON3BOJICTBEHHBIX CTOUHBIX BOJ BECEMa Pa3sHOOOpas3eH U
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3aBUCHT HE TOJIBKO OT BHJa NMPOU3BOJCTBA, HO M OT IPHHSATOTO TEXHOJIOTH-
YEeCKOro mporecca.

Lenpto maHHON paOOTHI SIBISIETCS MCCIEIOBAHWE OYMCTKH CTOYHBIX
BOJI Ha IIPON3BOJCTBEHHO-IKCILTYaTAl[MOHHOM YIIpaBieHnn «buikekBoo-
KaHajy.

CucrteMa BOJOOTBENIEHUSI T. BHUIIKEK — 3TO CIOXHBIA WH)XEHEPHBIN
KOMIUIEKC, COCTOSIIIMM M3 COOpPYKEHUH 10 MPUEMY, TPAaHCIOPTHUPOBKE U
OYMCTKE CTOYHBIX BojA. CaHHMTapHOe OJaromnoiydude ropoia HEBO3MOXKHO
0e3 XOopolIo OTIaKEeHHO!, Ha/Ie)KHOH pabOThl KaHAIN3Al[MOHHOW CHCTEMBI,
BKJIIOYAIOIEH KaHAIM3alMOHHBIE CETH, HACOCHBIE CTAHIMH, HANlOpPHBIE U
CaMOTEYHBIE TPYOOIIPOBOIBI M OYUCTHBIE COOPY)KEHHSI.

[IpousBoacTBeHHO-3KcILUTyaTanmonHoe yrpasnenue (I10Y) «bumkek-
BOJIOKAHAI» OCYIIECTBIISICT BOAOCHAOXKEHHUE, MPUEM M OYHCTKY CTOYHBIX
Box ropoxa. ['opon bumkek cHabkaercs muThEBOW BOIOH ¢ 35 Bomo3abo-
poB Opro-Anbimckoro U Aja-ApYHHCKOTO MECTOPOXKIECHHHA TOIA3EMHBIX
Boa. Ilo cocrostauto Ha 01.01.2017 1. ympasnerueM sxcruryatupyercs 300
ApPTCKBAXXUH, TPAHCIOPTUPOBAHUE IIUTHEBOM BOJIbI OCYILECTBIAETCS IIO
cucreMe TpyOONpPOBOJOB  PAa3MYHBIX  JUAMETPOB  MPOTSHKEHHOCTHIO
1 386 kM. Ha 12 Bomo3abopax UMEIOTCS HACOCHBIE CTAHIMK 2-TO TIObeMa,
JUIsl BOJIOCHAOEHUsI BBICOTHBIX JKHIIBIX JOMOB UMEIOTCS 239 MOBBICHTENb-
HBIX HACOCHBIX CTAHIIHH.

Bospiioe BHUMaHME yensieTcs KauecTBy NMUTHEBOW BOJIBI, I10/IaBac-
MOH HaceJeHHUI0, KOTOpasi B IIEJIOM COOTBETCTBYeT HopMaTtuBaM. KoHTposs
Ka4ecTBa MUTHEBOM BOJBI OCYLIECTBIIICTCS HA COOTBETCTBHE TPEOOBAHMAM
Texuudaeckoro permamenta «O Oe3omacHocTH nuTheBor Boms» M ['OCTa
2761-84 «VCTOYHMKH TIEHTPATM30BAHHOTO  XO3SIMCTBEHHO-TIUTHEBOTO
BOJIOCHAO)KeHHs. | MrueHndeckue, TEXHHYECKHE TpeOOBaHMS W IpaBHIIA
BBIOOpAY.

3a 2016 r. XuMHKO-0aKTepHOIOTHYECKas Taboparopust « BUIIKEKBOIO-
KaHajla» OCYLIECTBIISUIa KOHTPOJIb KayeCTBa MUThEBOH BOJBI, MMOJIaBAEMOMN
HaceleHuIo r. bumkek, coriacHo pabodeil nporpamme Ha 2016-2020 rr.,
coryacoBanHo# ¢ LleHTpoM caHanmuaHan3opa r. buikek, B TOM 4yucIie:

— € BOJ103a00pOB U pacripeIeNUTENbHOM ceTH 0bu10 oToOpano 11 037 mpob;

— KOHTPOJb KauecTBa XJIOPHPOBAHMS NPOW3BOIWICS HAa 16 Bomosa-
6opax;

— BbINOJIHEHO 6 036 aHaNM30B MO ONPENEICHUIO aKTUBHOTO OCTATOY-
HOTO XJIOpa Ha BOJI03a00pax M pachpenennTeIbHON CETH;

— KOHTPOJb paboTHl 24 GaKTEpUIMIHBIX YCTAHOBOK OCYIIECTBILIICS Ha
19 Bogo3abopax;

— NIPOBEPEHO KA4eCTBO MHUTHEBOH BOJBI B TOYKAX IIOCIE YCTPaHEHHs
566 aBapuii, IPOXJIOPHUPOBAHO U TIPOMBITO 627 TYMUKOBBIX JIMHUI U YUACTKOB,
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— BBIMIOJTHEHO 32 686 aHaIH30B MPOO MUTHEBOH BOABI IO OAKTEPHOIIO-
TUYECKUM IOKa3aTensaM u 75 956 aHann3oB mpol 1Mo XUMHYECKIM IOKa3a-
TEISIM.

OduCTKa CTOYHBIX BOJI OCYIIECTBIIACTCA HA OYHUCTHBIX COOPY)KEHHAX
TOJTHOH GHONOTHYECKOI OUHMCTKH, TIPOM3BOANTEIBHOCTBIO 380 ThIC.M® CTO-
KOB B CYTKH, IPOTSHDKEHHOCTh TOPOACKHUX KaHAIM3ALMOHHBIX CEeTeH COCTaB-
nsier 677 kM. XUMHKO-0aKTEpUOJIOTHUECKON J1abopaTtopueil mpearnpusTs
«["opkaHanmM3anus» OCYIIECTBISIETCS KOHTPOJIb 32 COPOCOM CTOYHBIX BOZ B
TOPOJICKYIO CHCTEMY BOJOOTBEJEHHS M Ka4eCTBOM OYHMCTKH CTOUHBIX BOJ
HAa OYMCTHBIX COOPYKCHHAX ropoza. 3a 2016 ron madbopaTopue ObLUTO BbI-
nmosHeHo 15 158 aHanmM30B CTOYHBIX BOJA, B TOM YHCIE OBLIO 00CIEAOBAHO
87 NpOMBIIUIEHHBIX MPEANPHUATAN U BBIIOTHEHO 946 aHAN30B HAa COOTBET-
ctue [1/IK cOpacbiBaeMbIX CTOKOB B TOPOJICKYIO CHCTEMY BOJOOTBE/ICHHUSI.

TaxkuMm 06pa3oM, MOXKHO C/AENATh CIEAYIONINE BBIBOIBI:

1. TIDY «buimkekBoIOKaHAI» BEIET aKTUBHYIO JKOJOTHYECKYIO IIO-
JUTUKY, HAIpaBICHHYI0 HA PAIMOHAIBHOE HCIONb30BAHUE IPHUPOIHBIX
pecypcoB, MpPENOTBpallleHUE HEraTUBHOTO BO3IEUCTBUS XO35AHCTBEHHOU
JIESITETFHOCTH Ha OKPY KAOLIYIO CPELy.

2. OuKCTHBIE COOPYXXEHHSI NPEANpPUATHS OOECIeUYnBAIOT OYUCTKY
CTOYHBIX BOJ /10 TpeOyEeMbIX HOPMATUBHBIX BEJIMYHH.
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HBIX TyHKTOB KbIprer3ckoit Pecryonuku // CumBou Hayku. — 2016.

BJIIUSAHUE YJIbBTPA®UOJIIETOBOI'O U3JIYUEHUS HA
CTAJIMM OHTOT'EHE3A MOJLJTIOCKOB POI'OBOM KATYIIKH
J.I. Haoupaweunu, cmyoenm
Hayunouii pykosooumens A.I'. Kapmauwies, npog. xagh. POTOM, 0.6.1.
Tomck, TYCYP, davidl 7@sibmail.ru

IToBbIieHHBIN ypoBeHb Y D-HU3TydYeHUS Y TOBEPXHOCTH 3eMJIM OKa3bl-
BaeT HeOJIAronpusTHOE BIMSHUE HA JKUBbIE OPraHM3MbI, CHU)KAET JKU3HE-
CIIOCOOHOCTh, YCKOPSIET CTapeHHe, BBI3BIBAET pa3iinuHble 3a0oieBaHus. Ha
MOJIEKYJISIPHOM YpoBHE Y D-H3iTydueHHe MOXKET IMOBPEKAATH OCIIKH, JIUITHIBI
U YTJIEBOJbL, a TAKXKE BBICTYIIATh B KAUECTBE aKTUBATOPA PELENTOPOB LIUTO-
KMHOB ¥ (h)aKTOPOB POCTa, 3aIycKas 4epe3 HUX KacKaJ peakuuii, IpruBOas-
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XX K arlonTo3y. YIbTpadHoIeTOBOE H3IydeHHE C JMHAMH BOJH MEHEe
285 HM TIOTIIOIIAETCS 030HOBBIM CIIOEM CTpaToc(hepsl M He JOCTHTaeT Io-
BepxHOCTH 3eMin. B Hacrosmee BpeMs BCleACTBHE BEIOpoca B atMochepy
MPOMBIIIICHHBIX 3arpsi3HEHUH, OCOOEHHO XJIOPCOJEpXKAIINX, MPOH30IILIO0
3aMETHOE pa3pylLIeHHE O30HOBOTO CJIOS, YTO MPHUBENIO K YBEJIHMYCHUIO WH-
TEHCHUBHOCTH KOPOTKOBOTHOBOTO Y ®-m3nmyuenus [1].

B nanHO#t paboTe paccMarpuBaeTcsi BIHSHUE YIbTPa(dHONETOBOIO H3-
Jy4eHHs Ha CTaJuHM OHTOIeHE3a MOJUTIOCKOB POTOBOM KaTyIIKW (JIaT.
Planorbarius corneus). [l 3Toro HE0OXOIUMO PACCMOTPETH CIICAYIOIINC
MYHKTBI: 0COOCHHOCTH SMOPHOJIOTHH MOJIIFOCKOB, OHTOTEHE3 MOJUIIOCKOB,
BiusiHEEe Y® Ha >MOpHOHAIIBHOE pa3BUTHE MOJUIIOCKOB M MX OHTOTCHE3 U
ocobenHocty Y O-m3myuenus [2].

OOBEKTOM HCCIIEOBaHMS SIBIISUICS MOJUIIOCK pOTOBasi Karymika (J1aT.
Planorbarius corneus). Porosas kxarymka (nat. Planorbarius corneus) — Bun
CUIAYETIIA3bIX YIUTOK W3 ceMeiicTBa Karymek (Planorbidae). Pacmpoctpa-
HEHBl B IpecHBIX Bogoémax oT EBpombl mo IlentpampHoit Asmm. Cambrit
KpyIHBIH IIPEACTaBUTEIb CEMENCTBA KaTylleK B cpenHei nosoce Poccum.
B3pocinbie Morocku 00/1a1al0T TMCKOBUIHBIME PaKOBHHAMH, BBIPACTAIO-
IMUMHA 10 HECKOJIBKUX CAHTUMCETPOB B TUAMETPEC, U BBICOTOM 10 CaAaHTUMCET-
pa, pakOBHHA MOJIOJIOW 0c0oOU OOJIBIIIE TOX0KA HA IWIMHAP TAKOH ke BbI-
coThl. PakoBrHA poroBoii KaTymku umeeT GopMy IHCKa, TOJCTHIE CTEHKU
PaKOBHHBI OKpalleHbl B KOPHYHEBBIH nBeT. OOBIYHO PAaKOBHHBI B3pPOCIIOH
VIUTKA DOCTHTAIOT 4—5 000pOTOB, KaXKIBIH MOCIEAYIOMIHA BUTOK OBICTPO
yrommaercsi. [1loB MeXy BUTKaMH XOpOIIO BHEH ¢ 00enx cropoH. Jna-
METp KaTyIIKA MOXKET JoXoAuTh 10 30 MM, BIcOTa A0X0oAuT 10 12 MM [3].
Teno 3Toi yIUTKH UMEET KpaCHOBATO-KOPUYHEBBIN LIBET, YCUKH TAKOTO K€
[[BETa, YTO M TEJIO YIUTKU. 3UMYIOT Ha riryoune 1-1,5 M, pasMHOXKatoTCS Ha
0,2—07 M. PazmHOxeHne BecHOM. MKpa OTKIaaABIBaE€TCsl B KPYIJIbIE, CBETIIO-
KOPHUYHEBBIE, CTYJCHUCTHIE Ky4YKH, 3aKmoyaromye B cede 3040 uKpuHOK.
13 HUKPHUHOK 4Y€pe€3 MECTh HEACIDb BBIXOAAT MAJICHBKHWE, HCEMHOI'O 0oJIbIIIE
OyJIaBOYHOI T'OJIOBKH, YJIUTKH, KOTOPBIE PacTyT AOBOJBHO ObICTpO. Takmx
CTYJICHHCTBIX Ky4eK Kakasl KaTyllka oTkjIasBaer oomnee 100 . [4].

[epen HauamoM sKcrIepUMeHTa OBUIHM POBEAECHBI HEOOXOANMBIE H3Me-
peHus (Tabnuua), rae dKCIEepUMEHTalbHAs TPYIIAa — 3TO TPyNIa Haxo.s-
masicst nox Y @-n3iryueHneM, a KOHTPOJIbHAs TPpyIIa — oA OObIYHBIM. Tak
K€ HYHO OTMETHTh, YTO paccTostHne Y D-yamrbl 0 00BeKTa McciIeaoBa-
HHS COCTaBIIAIIO 53 cM.

I[HapameTpsl u3MepeHust

TTapameTpsl OxkcniepumenTaibHas rpynmna | KonrtponpHas rpynma
OcCBelIeHHOCTh 500 sk 485 nx
Koagdumment mynscarmu 14% 0%
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B xone skcnepumMenTa B yamku [leTpu oTOnpanachk HKpa KiIagkyd MOJ-
JIFOCKOB Ha Pa3HbIX CTAAWAX: ApOoOIeHUE, TpoXodopa, BENUrepa, oceaHue B
siitie. beuta mpenocrasieHa ukpa B konmmdectBe 16 mryk. Mkpa KOHTPOIH-
HOH TpyMIIBl B KOJIWYECTBE § MITyK HAXOAMJIACh B HOPMAJIbHBIX YCIOBHUSX.
Hpyrue 8 mITyK SBISINCH AKCIEPUMEHTAIBHON TPYIIION U MOCTOSHHO Ha-
XOoAWINCh o/ Bo3nelicTBueM YD uznyueHus. B pesynbrare sxcrepuMenTa
OBUIO BBISIBJICHO MOBEIIEHUE CMEPTHOCTH B OKCIIEPUMEHTAJIBHOMW TPYIIIIE.
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INPUMEHEHHUE BUOJIOTMYECKOM TECT-CUCTEMBI
B OHJO3KOJIOI'nn
Hzyen Hzox Kyu (Bvemnam), cmyoenm kagh. ' PHM
Hayunwuii pykogooumenv H.B. Ilo30usKko06a, 0.M.H.,
OoyeHm MeHCOUCYUNTUHAPHOU Kag).
Tomcx, HU TITV, quynn01tomsk@gmail.com, alfa459@mail.ru

OpranusM 4YeloBeKa MpPEACTAaBISIET COOOH 3KOCHCTEMY, PaBHOBECHE
KOTOpPOH MOT'YT U3MEHUTh pa3IMuyHble BO3AECUCTBUS BHEWIHEN cpeasl. Ilpo-
IyKTHI IUTaHUA, 0€3yCIIOBHO, ABIAIOTCS (PaKTOpaMH, OT KOTOPHIX B KOHEU-
HOM cueTe OyJleT 3aBUCETh rOMEOCTa3 4esjoBeueckoro opranusma [3]. Ilu-
IIEBbIE TPAIULINH, KYJIbTYpa U NOBE/ICHHE YEJI0BEKa MOCTOSHHO U3MEHSIOT-
csi. VI3aMeHeHus cBsi3aHbl ¢ MHTEHCU(HUKALMEH TeMIIa KH3HH, POCTOM ypoOa-
HU3alUK, Pa3BUTHEM TEXHOJIOTHH B IMIIEBOH MTPOMBIIUICHHOCTH, U, KaK HU
napaioKCaIbHO, TEXHOJOTHH MAapKeTHHTOBBIX KOMMYHHKanui. [lanHoe
SBJICHHE MOJKHO IIPOCIICIUTh Ha INpHUMepe YIOTpeOIEeHHs YeI0BEUYECTBOM
kode. CoBpeMeHHas MUILEBas NPOMBIIIICHHOCTb, MOAN(HUIINPOBAB CaMbIH
MPOCTOH croco0 MPHUTOTOBICHUA KOo(e myTeM 3aBapuBaHUs 00’KapEHHBIX U
CMOJIOTBIX 3€pEH, MpeiaracT MOTPEOUTENI0 PACTBOPUMBIH, CyOIMMHpO-
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BaHHBII Kode B BuAe rpaHyl WiH noponika. OJHOBPEMEHHO C STHM peK-
JaMHbIe POJIMKU IPH3bIBAIOT HACIAAUTHCS BKYCOM MMEHHO PAacCTBOPHMOIO
Koge.

Lenpto HacTOSIIEro MCCIENOBaHUS SBWJIOCH M3YYCHHE BIMSHUS He-
CKOJIbKMX KOMMEpUYECKMX MapoK kode Ha pa3BuTHE U MOPQOIOTHIO
Drosophila Melanogaster.

B skcnepriMeHTe MCTIONB30BaHbI: HATYPaIbHBIH MOJOTHII Kode (00pa-
3enr Ne 1) u 2 mapku pacrBopumoro kode (obpasusr Ne 2, 3). Crpykrypa
obpaszna: Ne 2 — moporiok, a Ne 3 — rpanyiiel COOTBETCTBEHHO. [IuTaTenbHas
cpezaa Juisi KOHTPOJILHOM TPYMITBI TOTOBHIIACH C AOOABIEHUEM IMCTHILTUPO-
BaHHOW BOJBI. BbUIM HCCIENOBaHBI CPOKH Pa3BUTHS PA3IMYHBIX (Gopm
Drosophila Melanogaster, mIogoBHUTOCTE MyXH, MOP(OJIOrHYECKHE IpH-
3Haky. Craructiuyeckas o0paboTKa JaHHBIX MPOU3BOAMIACH C TPUMEHEHH-
€M METO0JIa MAaTEeMaTHIECKOH CTATHCTUKN «XHU-KBaapat» [2].

AHanu3 TOJTYYeHHBIX Pe3yJbTaTOB IMOKa3all, 9To obOpaszer kode Ne 2
MPUBOANT K YBEJIWYCHUIO CPOKOB pa3Buthsi Drosophila Melanogaster mo
CpaBHEHHIO ¢ KOHTpoJieM. B To e Bpemst oOpasibl kode Ne 1, 3 He BbI3bI-
BalOT IOCTOBEPHBIX M3MEHEHMI TaHHOTO MoKa3ates (Tadi. 1).

Tao6nuuma 1
Bunsinue pa3anyHbIX 06pa3uoB Koge HA CPOKH PA3BUTHS
Drosophila Melanogaster, cyT

Kontpons | O6pazen Ne 1 | O6paser; Ne 2 | O6paszerr Ne 3
JIlnunHKH 4 4 6 4
Kykonku 7 7 8 7
[lepBbie MyxH 9 9 10 9
ITocneanue myxu 18 18 20 18

Wzyuenne mopdomorun Drosophila Melanogaster mokasano, 4To Bce
kodeitHple 00pa3Ibl MPUBOIAT K CTATHCTUYECKH 3HAYMMOMY YBEIHMUYCHHIO
pa3MepoB Teja U KPbUILEB 110 CPABHEHUIO C IPYIIION MHTAKTHBIX MYX, Bbl-
pakeHHOCTh ¢ pekTa HadoaaeTCs: OOJIBbILE PH UCIIOJIL30BAHMH 00Pa3I0B
Ne 2, 3 (Tabm. 2).

Tabnuia 2
Bansinne pa3au4yHbIX 00pa3noB Kode HA pa3Mep TeJia H KPbLIbEB Y
Drosophila Melanogaster, %
Kontposis |O6paszer Ne 1| O6pazerr Ne 2 | O6pazen Ne 3
Pa3zmep Tena 100 130 140 140
IPa3smMep KpbLUIbEB 100 120 135 130

B skcriepuMeHTe OBUTO MOKa3aHO TOCTOBEPHOE CHIDKEHHE TUIOJOBHTO-
CTH CaMOK B CITydae MCIOb30BaHusa o0pa3moB Ne 2, 3. IlpucyrcTBue HaTy-
paibHOTrO Ko(e B cpeie He OKa3bIBAJIO BIMSHHS Ha NAaHHBIA MOKAa3aTellb.
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CooOTHOIIICHHE TIOJIOB MO ACHCTBHEM KOQEHHBIX (aKTOPOB HE MEHSIIOCH
(Tabum. 3).

Tabnuna 3

Bimsinne pa3inyHbIX 00pa3noB kKode Ha NJIOJOBUTOCTH
M cooTHomeHue 1n0J10B y Drosophila Melanogaster

Kontpone | O6pazen Ne 1 | O6pazen; Ne 2 |O6pazery Ne 3
TT1040BUTOCTH 100 100 80 78
CooTHOILLIEHHE TI0JIOB 1:1 1:1 1:1 1:1

Kak mokazan skcriepuMeHT, pu J0O0ABICHUN B CpeNy Pa3lInYHBIX BU-
1oB koe Ne 1, 2, 3 orMeuaeTcst 10CTOBEpHOE yBeIHMUeHNE yrciaa Mopdo30B
(Tabm. 4).

Taonuuma 4
Bausinue pa3imyHbIX 00pa3uoB kode Ha 4acToTy MOP(030B Y

Drosophila Melanogaster, %

IKontponp | O6pazeny Ne 1 | O6pazenr Ne 2 | Obpazen Ne 3
YacTtota Mop$h0o30B 100 128 143 136

OO6cyxnas Moy4eHHbIE Pe3yJIbTaThl, MOKHO 3aKIIOYHTh, YTO MIPUME-
HEHHE PACTBOPUMBIX COPTOB KO(e BBI3bIBaJIO 00jee BBHIpRKEHHBIE H3MEHE-
HUS B pa3BUTHU ¥ Mop(osornueckux npusHakax Drosophila Melanogaster,
4YeM IIPH UCIOJIB30BaHHU HATYypaJbHOTO Kode. BeposTHO, CHIDKEHHE IUIO-
JOBUTOCTH MYX HAIpSIMYIO CBS3aHO C HU3KUM COJICpIKaHUEM KO(EHHA WITH
TIOJTHBIM €T0 OTCYTCTBHEM B Cllydae HCIOJb30BaHMS PacTBOPHMOTO Koge
[1]. TlonyueHHBIe JaHHbIE UMEIOT MPAKTHYECKOE IPUMEHEHNE, 2 HIMEHHO, B
HalIMX PyKaX IOSBISAETCS HHCTPYMEHT, C IIOMOIIBI0 KOTOPOTO MOXKHO BBI-
OmpaTh mpoxyKkThl mHTaHus. Drosophila Melanogaster sBisieTcst yHUKaIb-
HBIM M JOCTYITHBIM OOBEKTOM MJISI MOJIENIbHBIX OMOJIOTMYECKHX JKCIEpH-
MEHTOB. B janbpHeiillieM NpencTaBisieTcss WHTEPECHBIM OLICHUTh XUMHYE-
CKHil cocTaB 00pa3ioB M M3MeHeHHe reHotumna Drosophila Melanogaster
TIOJ] IEWCTBUEM JJAaHHBIX KO(PEHHBIX (aKTOPOB.

BreiBoabl. Drosophila Melanogaster mposiBisieT BBICOKYIO YYBCTBH-
TEJIFHOCTh K M3MEHEHHUIO COCTaBa MUTATEIBHOW CPEIbl, YTO MO3BOJISIET UC-
MOJIB30BATh 3TOT OOBEKT B KAYECTBE OHOJIOTHYECKON TECT-CHCTEMBI.
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BJUSHUE CBETOANOAHOI'O OCBEIEHUS
HA PA3BBUTUE BULLIHEBBIX BAPEYCOB
H.B. Ilepego3uukos, cmyoenm
Hayunoui pykosooumenv A.I'. Kapmauwies, npog., 0.0.H.
Tomck, TYCYP, kag. POTOM, perevozchikovigor9@gmail.com

OMOpHOHAIBHOE PA3BUTHE PHIO SBISIETCS STAIOM OHTOTEHE3a, Pe3yJlb-
TaT KOTOPOTO OMNpEJAENseT IMOCIEAYIOIIYI0 YHUCICHHOCTh WX MOIMYJISIHU.
PazBuBaronuiicsi oprann3M B HauOOJbLIEH CTENICHU MOJBEPXKEH BIUSHUIO
(hakTOpOB BHEIIHEH Cpejbl, Cper KOTOPHIX CYIIECTBEHHOE 3HAYECHUE MMe-
10T TeMIIepaTypa u cBeT. PaboT mo BIMsSHHIO TeMIepaTypsl Ha SMOpHOTreHe3
pBIO TOCTaTOYHO MHOTO, B TO BpEMS KaK OCBEICHHOCTH OBUIO YAEIEHO
MCHblIee BHUMaHUE. [lepBblc OMBITHI, MOCBSIICHHBIC H3YyUCHUIO BIIMSHUSA
CBETAa Ha PA3BHTHE WKPBI, B YACTHOCTH PYy4beBOH (Oopenu, MpOBOIAHUINCH
3apyOexxHBIMU HcchenoBarersiMu B Hagane XX B. [Tosxe Scheffelt (1926)
MOKa3aJl, YTO YBEJIMUEHHE YPOBHS OCBEIIEHHOCTH BO BpeMsi SMOpHOreHesa
CHUI'OBBIX pI)I6 BbI3BIBACT Y 3ap0111)1me171 CHW)XCHHEC YHCJia TYJOBUIIHBIX CEI-
MCHTOB, ITO3BOHKOB U nyqeﬁ B HCTIApHBIX ITJIaBHUKAX. pa6OTI)I OTCYECCTBCH-
HBIX aBTOPOB IO U3YyYEHHUIO POJIM OCBEIICHHOCTH B OMOPHOHAJIBHOM pa3BH-
TUH PbIO ObUTK BEITONIHEHB B 1950-1960-¢ rT. YCcTaHOBIICHO, YTO U3MEHE-
HHE UHTEHCUBHOCTH CBETOBOTO MOTOKA M €ro CHEKTPa B IPOLECcCe pa3BUTHUS
MKpPbI OTpaXkaeTcst Ha MOP(OMETPHUUECKHX TPHU3HAKAX 3apOJBIIIEH, CKOpPO-
CTH pOCTa U BBDKMBAeMOCTH [1].

B nanno# paboTte paccMaTpuBaeTcs BIMSAHHE CBETOANOJHOTO OCBEIIE-
HUS 3€JICHOTO CIIEKTpa Ha aKBapUyMHBIX PBIO — BHIIHeBoro OapOyca. s
3TOr0 HEOOXOIUMO PACCMOTPETh CIEAYIOIIUE ITyHKTBI: OCOOCHHOCTH 3M-
OpHOJIOTHH PbIO, OHTOTCHE3 PHIO, BIUSHHUE OCBEIICHHOCTH Ha 3MOPHUOHATb-
HOE Pa3BUTHE PHIO U UX OHTOICHE3 U OCOOCHHOCTH CBETOAMOJHOTO OCBE-
IEHUS.

OOBEKTOM WCCICIOBaHUS SIBISUICS BHUINHEBBINA OapOyc (y1at. Puntius
titteya). Bumnéseiii 6apOyc — Bua nydenépbix peid W3 cemelcTBa Kaprio-
BbIX. OOMTAIOT B IPECHBIX BOojIoéMax toro-3anana lllpu-Jlanku — B noianHax
pex Kenmann n HunBana, rae mpuypodeHbl K 3aT€HEHHBIM MEIKOBOIbSIM
PYy4b€B M HEOONBIIMX PEK C WIIMCTHIM JHOM CO 3HAYMTEIBHBIM KOJIHMYECT-
BOM DPacCTHTENIBLHOTO MaTepuasa. PacmpocTpaHeHbl B KauecTBE aKBapHyM-
HBIX pbI0. OOBIYHAS [UTMHA TeNla BHAA PHIOBI COCTABISAET 2,5 CM, KpYyIIHBIE
ocobu MoryT mocturath 5 cM. CamIbl IMEIOT KpacHOBaTOe OPIOIIKO M KO-
PHYHEBO-3€IEHYIO CIIMHY, KOTOPasi OTJENeHa OT OOKOB IIMPOKOWH KOPHUYHE-
BO-KpacHOH OOKOBOW JMHHEH. Y caMKu OPIOIIKO 0eI0BaTOe, CITMHA JKEJITO-
BaTO-cepasi, 0OKOBas JIMHUS TAK)KE KOPUUHEBO-KpacHast. 1101080 3penoctu
BUIIHEBBIC 0apOyChl JOCTHralOT B Bo3pacTte 6—8 mecsies. [Ipu nkpomera-
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HHUU PHIOKH MOJIUTBIBAIOT K ITOBEPXHOCTH BOJBI, IOBOPAYUBAKOTCS OPIOII-
KaMH BBEpX, M CaMKa BBIOpAchIBaeT HECKOJIbKO MKPHHOK. CaMKa MedeT J1o
300 IKpHUHOK, KOTOPBIE KPETISATCS K JUCThIM PACTEHHH C MMOMOIIBI0 TOHKHIX
cn3ucTHIX HAUTeH. Mkpa pa3BuBaercs B TedeHue | musa. Uepes 3—4 cytox
MaJIbK{ HAUMHAIOT IJ1aBaTh U MUTAThcs UHQYy30pusamu [2].

[Tepen HayanoM HSKCIEpUMEHTa CHENaHbl HEOOXOIUMbIC H3MEPECHUS
akBapuymMma (tabnuia). Heo6xoauMo Takke OTMETUTbD, YTO PacCTOSTHHUE CBe-
TOJIMO/IHOM JIAMITBI 10 BOJIBI COCTABJISIIO 6 CM, TOJIIA BOJBI — 15 cM.

ITapameTpbl U3MepeHUs aKBapUyMa

ITapameTpbl CBETOANOIOB [Tycroii akBapuym AKBapHyM C BOAOH
OCBEIIEHHOCTb, JIK 455 460
Kosddurment mynscarmu, % 100,5 156
SIpKocTs, K,II/MZ 212 219

Jns skceprMeHTa OBUTH IPEIOCTAaBICHBI JIMYMHKA B KOJIHMYECTBE
24 mtyk. Bo3pacT IMYMHOK COCTaBIISI BTOPHIE M TPETbH CYTKH IIOCIE OII-
nogoTBOpeHHs. JINIMHKY KOHTPOJIHOM TPYNNbI B KONMWYeCTBE 12 IITYK
HaXOJWJINCh B HOPMAIbHBIX yCHOBUSX. Jpyrue 12 MUYIMHOK SIBISUTUCH 3KC-
[IEPUMEHTAJIbHONU I'PYNIIONW U IOCTOSSHHO HAaXOJWINUChH O] JEHCTBUEM CBe-
TOIMOTHOMN JaMITel. B pe3ynbpTare sKcriepuMeHTa ObUTO BBISBICHO MOBBIIIE-
HUE CMEPTHOCTHU B SKCIIEPUMEHTAIILHON IpyIIIIE.
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PA3PABOTKA 3KOJIOIO-TYPUCTHYECKOM TPOIIbI
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Ienbro naHHOM pabOTHI SABISLIACH Pa3pab0OTKa IKOJIOTO-TYPUCTUICCKOM
TPOIIBI B 3aKa3HUKe «JIapUHCKHID U €ro OXPaHHOH 30HeE.

B messix npomnarassl yHUKaJIbHON TPUPOJIBI 0CO00 OXPaHIEMBbIX MPH-
POJHBIX TEPPUTOPHIA, PEIKHMA UX OXPAHBI SIBISICTCS] aKTYalIbHBIM CO3/IaHHE
9KOJIOTMYECKUX 00pa30oBaTeNbHBIX TPOI. BIM3K0e pacroiioxkeHue K o0ia-
CTHOMY ILICHTPY, JaHAIIaQTHOE pa3HOOOpa3ue, HATHMYUE PA3THUHBIX 00BEK-
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TOB OXpaHbI 3aKa3HUKa «JIapHHCKHMil» NENaroT ero yHHUKaJbHBIM B CBOEM
poxze.

Wmest GnaronpusTHbIE OMOKIMMATHYECKNE YCIOBUS M XOPOIIYIO JApe-
HUPOBAaHHOCTb TEPPUTOPHUHN FOXKHBIE paiioHbl 3amamHoii Cubupu wm3maBHA
OBUTH TYCTO 3acesieHBl M BBICOKOOCBOCHBI. JTO MOBIHSIO Ha JOJ0 KOPEH-
HBIX JIaHANIA(THBIX KOMIUIEKCOB, KOTOpBIE MOCTOSHHO COKpamanuch. Ho
JUIS HAYYHOTO M KYJIFTYPHOTO HACJIEIMs ATU 3€MJIM HMEIOT HEBOCIIOJIHIMO®
3HavyeHue. [1oaToMy BechbMa CBOEBPEMEHHBIM M 0CO00 aKTYaJIbHBIM OBLIO
pemienue mMaioro cosera Tomckoro obnucrnonkoma ot 27.05.93 1. Ne 126
00 opraHu3alMu rocyJapCTBEHHOro JaHAMIA(THOTO 3aKasHUKa «JlapuH-
ckui» Ha Teppuropuu Tomckoro paioHa, Hemaneko oT cen barypuHo n
Bepummanno, B OacceifHe HMKHEro TedeHHUs! p. TyrosKOBKH, IUIOMIAAbIO
1,5 ThIC. ra. ¢ 0XpaHHO 30HOM 6,6 ThIC. Ta.

Tepputopust cOBpeMEHHOTO 3aKa3HHKa XapaKTEepH3yeTcsl mpeodiaza-
HHEM CKJIOHOBBIX IOBEPXHOCTEH, MAaJONPUTOTHBIX IJISI XO3SMCTBEHHOTO
HCTOJIB30BaHus, 4T0 00ycioBmiIo ee Ooratyio ¢uopy u dayny. Tak, pemre-
nuem Tomckoro oOmmcmonkoma ot 22.12.86 r, Ne 291 ObuTO 3aKpeIUICHO
BBIJICJICHUE TPEX BUJIOBBIX MaMITHUKOB TPHPOJIbI: OOHAKEHUS! KOPEHHBIX
NopoJ 1o npaBomMy oepery p. TyrosikoBku y ObiBieii 1. JlapuHo, ¢pparment
KOPEHHBIX TEMHOXBOWHBIX JIECOB MeXAy pyubsimu Ky3pmuna, Tapranak u
nocenenust 600pos 1o p. TyrosikoBke. Ocobast NpUPOIOOXpaHHAS LIEHHOCTh
NmaHAmAa(THOTO 3aKa3HUKA 3aKITI0YaeTCs B YHUKAIBHOCTH JaHIMA(THBIX
YCIIOBUH, )KUBOIMCHBIX YTOJIKOB IPHUPOBI, a TAK)KE HHTEPECHA apXeoJIOTH-
YeCKHMH HaXOoJKaMH (ClIeaMH JeATeIbHOCTH YeJI0BEKa MPOIILIBIX 310X ).

I'maBHOM necoobpa3yromeil mopoaol B F0)KHO-TASKHBIX JIECaX BBICTY-
MaeT KOHEYHO >XE€ CHOMpPCKas MHXTa, KOTOPOH ITOCTOSIHHO COIYTCTBYET
«kemayxnHa CHOHpPM» — Kelp, a TakKe OCHHA W ellb. 3pellble MUXTOBBIE
Jieca MMEIOT XOPOIIO BBIPAKEHHYIO MAPLEUIAPHYIO CTPYKTYpY. DTO HE YTO
MHOE, KaK PacIoJIOKeHHE JIePEBbEB Kak Obl TI0 Kpyry, o0pa3ysi B cepelHe
OTKpPBITBIE Y4acTKM — MOJsIHBL. K ele OHMM XapakTepHbIM IpU3HAKaM
9THX JIECOB MOXXHO OTHECTH HAJIMYME BECEHHUX 3(eMepoHusIoB (KaHJBIK,
XOXJIaTKa, BETPEHUIA), T.€. T PACTEHUs, KOTOPbIE 3aBEpLIAIOT CBOU KM3-
HEHHBIN LUK 10 GOpMHUPOBaHMS KPYITHOTPABHOT'O 110JIOTa.

JKMBOTHBI MHUp 3aKa3HMKA NPEACTABICH XMBOTHBIMH Da3HBIX TIPH-
POAHBIX KOMIUIeKcOoB. PazHooOpa3zHa u MHoronmka opHuTodayHa (139 Bu-
JoB Titunl 13 oTpsoB), MieKonHTaronpe (0TMeueHo npedbiBanue 36 BU-
JIOB), HacEKOMBIE, NMAayKH, MOJUIIOCKH, PBHIOBI, NPECMBIKAIOIINECS U IIPO-
creiimume. [lo pe3ynpraTaM MHBEHTapH3alUK (IOPHI 3aKa3HUKA B IIpeJenax
€ro TEPPUTOPHHU 3aPErUCTPHPOBaHO 427 BHUIOB BBHICIIMX COCYIUCTBIX pac-
TEHUH, 26 BUIIOB U3 HUX IOJUISKAT oXpaHe (KaHIbIK CHOMPCKHIA, OalMadok
KPYIHOLIBETKOBBIH, Iy3bIPHHUK JIOMKHH, JTyK-CIU3YH U Ip.). Y AUBUTEIBHBIM
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3pENHIIEM OTKPHIBAETCS IEpe] OTIBIXAIOINMH U JIIOOUTEISIMA TPHUPOIBI
POIHUK «3BE3THBIN KITFOW», HAXOIIIINNCS B OKpECTHOCTAX c. barypuHo, Ha
npaBoM Oepery p. TYrosSKoBKH IpeACTaBiIsieT COOOH BOIOMAL BBICOTOH IO
2 M, BBITEKAIONIMH U3 TPOTa HA CKJIOHE XOJIMa M HHUCIAIAIONINH 110 TpaBep-
TUHOBBIM CTYIIEHSIM KackajaoM AauHoi 40 M. MI3BecTKOBBIE COJH, OCeAaro-
IMe Ha cTeOJsIX MXa, MOBTOPSIOT UX (GopMy M BHEIIHUI BuI. Bona B pox-
HUKE MIPecHasi, Mpo3padHasi, IMeeT MPUBKYC Tayoro cHera. OQHOM U3 3a1a4
3aKa3HUKa ABJSIETCA CO3JlaHHe YCIOBUH Ul OpraHU3alMU 3KOJIOTMYECKOro
MPOCBEIEHHs] U yCTOMUMBOrO TypusMa. EjxerogHo Ha TeppUTOpUM 3aKas3-
HHUKa pa0OTaloT JiBa 3KOJIOTHUYECKHX Jiarepsi «Jkojor» u «l opuszoHT». B
roj otabixaet okoiuo 400 ygamuxcs.

B pesynprare uccienoBaHMii Oblla COCTaBJIIEHa CXEMa 3KOJIOTO-
TYpPUCTHUYECKOH TPOIBI B 3aKa3HHKE «JIapHHCKHI» W €ero OXpaHHOW 30HE.
Takum 00pa3oM, Ha OCHOBAaHHUH MPOBEAEHHBIX MCCIIEJOBAHUI MOXKHO CUH-
TaTh, 4TO pa3pabOTKa 3KOIOTO-TYPUCTHYECKON TPOIBI B 3aKa3zHHKe «Jla-
PHHCKHI» — 3TO OTPOMHBIM IIar B TpOMaraHje OXpaHbl JaHImAa(THBIX
KOMILJICKCOB U PCIAKUX OMOJOTHYECKUX BUOOB, HAXOOAIUXCA Ha TCPPUTO-
pHUH 3aKa3HUKa, a TaK)Ke UMEEeT aKTyalbHOe TYPHCTHYECKOe 3HAUCHHE IS
xuTesel u rocreit Tomckoi obnacTy.

BJIMSAHUE UCKYCCTBEHHOI'O OCBELLIEHUSI
HA POCT OI'YPLHOB COPTA «ITAPTHEP F1»
H.H. Canuxoea, M.I'. Cnenyos, FO.A. Kaitkuna, cmyoenmut
Hayunwvui pyxosooumens E.I'. Hesnamosa, ooyenm, K.6.H.
Tomck, TYCVYP, kagp. POTOM, nadyushkans@yandex.ru
Ipoexm I'TIO-1403 «Hccnedosarnue 8usanus ceema Ha MeniuyHble pacmeHusy

B cenbckox035HCTBEHHON MPOMBIIUIEHHOCTH BCE YCUJIMS HAIIPABIICHBI
Ha MOBBIIICHUE MPOAYKTUBHOCTU U Ka4€CTBaA ypoiKas. EI[PIHCTBCHHI)IFI nyTb
YBCJIMYCHUA MPOAYKTHUBHOCTU PACTUTEJIBHBIX OPraHM3MOB 3aKJIFOYAaCTCA B
HECIPEPBIBHOM IMOBBIIICHUN KOJIUYECCTBA CBSI3BIBACMOM UMH quHCTOﬁ OHEP-
rud. Pa3BuTne arpoTeXHUKH NPUBENIO K CTPEMIICHUIO B Psifie OIBITOB 3aMe-
HUTH €CTECTBEHHOE OCBEIIEHUE UCKYCCTBEHHBIM [1].

Lenpto paboThl sIBISiETCS HAXOXKJEHHWE HauOoJiee ONTUMAIBHOTO M
3G PEKTUBHOTO CBETOBOTO W3ITYyUYCHHUS UIS BBIPAIIMBAHUS OTYpIIOB B Tell-
JIMYHBIX ¥ KOMHATHBIX yCIOBHSIX.

JlocTrkeHNe TOCTaBIEHHOM Ienu TpeOyeT pemeHusl CIeayIomux
3amadq:

— cOOp M H3yUYCHNE JTUTEPATYPHBIX HICTOYHUKOB I10 JaHHOH TEMe;

— pa3paboTKa METOAMKH MO TEXHOJOTHH BBIPAIMBAHUS OTYPIOB IOA
Pa3JIMYHBIM OCBCIICHUCM
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— CO3JaHHWE YCIIOBHH Ui HAONIONEHUS BIMSHUS CIIGKTPOB CBETa Ha
pacTeHus;

— HaOJIIOJIeHNE 3a TMPOIecCaMy, MPOUCXOISAIMIAMHI C PAaCTEHUSMH TpH
pa3HOM OCBEIICHUH;

— aHaju3 Pe3yJabTaTOB BCEX TPYII OCBEIEHUS IJII CO3JMaHHs OITH-
MaJbHBIX YCIOBHH POCTa pacTEHUl;

— MpUBEICHNE CTATUCTUYECKUX JAHHBIX 10 TOTYyUYEHHBIM pPe3yIbTaTaM.

O0mbexT uccnenoBanus — orypusl copra «Ilaptaep Fl». Ilpenmer uc-
CJIeI0BaHUsl — BIMSIHUE PAa3IMYHBIX JJIMH CBETOBBIX BOJIH M I[BETOBOM TEM-
neparypsl Ha pa3BUTHe pacTeHui. [[jist skcriepuMeHTa HaM MPeI0CTaBIICHBI
ceeroauoanblie damibl 0T 3A0 «OU3TEX-OHEPI'O», Britouaronue kpac-
HBIiA U OeJbIe CBETOMOIHBIC JICHTHI.

DKCIIEpUMEHT TPOBOJIICS 0€3 ydJacTHs €CTECTBEHHOT'O OCBEIICHUS.
HUccnenosamu 4 ucmeityemblie rpynmsl pactenuii: Ne 1—4. IlepByro rpymmmy
pacTeHuil MOMECTIIIN TIOJ JIaMITy C JOMHWHAHTHOW UTMHON BOJHBI 580 HM,
IIBETHOCTH JIAMITBI TIPUOIIDKAIAch K 0oJiee «HEUTpaTbHOMY» OeJIoMy CBETY,
BTOPYIO TPYIIy pacTeHUM — MOJ JIaMIly C JIOMUHAHTHOW JJIMHOM BOJIHBI
510 HM, TPEeThIO TPYIIY PACTCHHH — TOA CBETOMUOIHYIO JaMIily Oeioro
cBeTa ¢ JJOMMHAHTHOW NIMHOW BONHBI 585 HM. UeTBEPTYIO rpymmy pacte-
HUH — MO/ JJaMIly C IOMUHAHTHOM AnuHOM BoHbI 500 HM [2].

ITocanka cemsin orypuoB copra «Ilaptaép F1» Obula mpousBeneHa
02.12.2016 r. JJnutenbHOCTh dKclepuMeHTa coctaBuia 19 nueit — ¢ 02.12
1o 21.12.2016 .

B xoze mpojenaHHOro 3KCHepruMEHTa MO BIMSHUIO Pa3IMYHOIO OCBE-
IICHUS Ha PACTEHHUS MBI CPaBHUIIN TIOTy9ICHHBIC PE3yIbTAThI.

ITo pe3ynpraTam SKCIEpUMEHTA, TPYIIA PACTEHHH, BRIPAIIEHHBIX O
nmamroit Ne 2 (Tabnwia), mokasana Hanbolee TydIire CpeaHre 3HAYSHUS IO
BCEM IOKa3aTessiM (CpemHssi BHICOTA IMOOErOB, THAMETP PO3CTKH JINCTHEB,
JUIMHA W IIMpUHA JINCThEB). MHUHHUMAaJbHBbIC 3HAYEHHs TMOKa3ajia TpyIra
pactenuii mox Ne 1 u 3 101 KCKYCCTBEHHBIM OCBEICHHEM (TabIuIa).

Cpennne 3HaueHMsI NOKa3aTeseii pocTa orypuoB, MM

Ne rpynmnel | Cpennsist BeicoTa | [luaMeTp po3eTKH Juna [Mupuna
mo6eroB JIICThEB JIMCThEB JIMCThEB

1 11,08 12,55 5,26 5,01

2 11,88 14,9 7,3 6,2

3 10,04 14,1 5,1 5,6

4 10,91 14,9 5,2 5,28

OnucaHHBI HKCIEPUMEHT I10Ka3aJ], YTO MPH OCBEIIECHHU CBETOM3ITY-
YaOIIMMH KOHCTPYKLMSMU CEMEHa Oryplia NMPOILIN MOJHBINH BEreTalioH-
HBII Iepro, HO 1moderu choOpMHUPOBATIICE HE MTOJTHOCTHI0. HekoTopsle pac-
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TEHHsI BBIPOCIH HCTOIIEHHBIMH, CIa0BIMH, MAJbBIX pPa3MepoB, 0€3 MOJIHOTO
(hOpMUpPOBAHUS TUCTOBBIX TUIACTHH.

Ecimu y4ecTb 5KOHOMHIO 3JIEKTPO’HEPTUH, YTO BO3MOXKHO IPH MPHMe-
HEHUH CBETOIMOJHBIX yYCTAHOBOK, TO 3KOHOMHYECKHUII 3((EeKT OT BHEApe-
HUSI TAaKUX YCTaHOBOK MOXET OBITh OYEHb CyIIeCTBEHHbIM. [lonb3a cBero-
JUOJHBIX KOHCTPYKIMHA OTPOMHA, HO TOJBKO €CIH MX HapameTpsl (MHTCH-
CHUBHOCTb, CIIEKTPAIBHBII COCTaB) OyAyT ONTUMAJbHBI JUIS BbIPAIIMBAHUS
TeX WM UHBIX PACTCHUH.

JIUTEPATYPA
1. Céem u ero poib B KHU3HU paCTEHUN U AKUBOTHBIX [ DIIEKTPOHHBIN pecypc]. —
Pexxum nocryna: http://sbio.info/page.php?id=156 (nara obparmenus: 13.02.2017).
2. IJeemosas temmeparypa (K) m wnnmekc useromepenaun (CRI)/ Pulsar.
[Dnektponnbiit pecypc]. — Pexum goctyma: http:/pulsar-electric.com/support/
tsvetovaya-temperatura-i-indeks-tsvetoperedachi.php (mara obpamenus: 14.01.2017).

OLIEHKA MPUPOJHOI'O ®OHA 3AITATHO-CUBUPCKOI'O
PEITMOHA JIJISI SIIM®UTHBIX MXOB-BUOUHIUKATOPOB
JI.A. Cynmananueea, cmyoenmia
Hayuunwiii pyxosooumens H.C. Poeosa, accucmenm, K.m.H.
Tomcx, HU TI1Y, kagh. 11D, lailysultan@gmail.com

B Hactosiee Bpemsi 0JJHOIl M3 OCHOBHBIX HPOOJIEM, CTOSIIMX Tepen
YeJIOBEUECTBOM, SIBISIETCS 3arpsi3HEHHE OKpyskaromeil cpensl. Cpean Bcex
3arpsisHUTENeH aTMochepbl Hanboiee TOKCHYHBIMH Ha CETOIHSIIHUN IeHb
CUUTAIOTCS TSDKEJIBIE METalTbl M3-32 WX CIOCOOHOCTH HAKAaIUTMBaThCS B
JKMBBIX OpraHu3Max. [lJisi KOHTpONsl UX colepiaHus B atMocepe aKTHBHO
pa3BUBaeTCs METOA MXOB-OHOMHAMKATOPOB, HpelcTaBieHHbIH B CkaHIH-
HaBCKuX cTpaHax Oomee 40 met Hazan [1]. B sxomormyeckux ncciieqoBaHu-
X OOJNBIION MHTEPEC MPEICTABISIET OIICHKA YPOBHS 3arps3HEHUS TSKEIbI-
MH MeTajllaMud atMoc(epHOro BO3JyXa YpOaHW3UPOBAHHBIX TEPPUTOPHIA.
Jnst mpoBeieHNs TaKUX OLIEHOK HEOOXOIMMO 3HATh IPUPOIHBIH (POH MXOB-
nHIUKaTopoB. HeoOXoanMO OTMETHTh, YTO 1O HACTOSIIErO BPEMEHH HE
BBIPa0OTaHO €IMHOrO0 MHEHHMS O 3HAYCHUH TepMuHa «(poH». B ctpanax EB-
porbl 6e3 Kakux-JIM00 00OCHOBaHMWII NpeanonaraeTcs Haluanue rio0aibHo-
ro ¢oHa, B KauecTBe KOTOPOT'O HCIOJIB3YIOTCSI KOHIICHTPALMHA XUMUYECKUX
3JIEMEHTOB BO MXax, oToOpaHHbIX B HopBernu. MHorna B kadectBe QoHa
UCTIOJB3YIOT CPeJHee 3HAYCHHE MHHUMAJIbHBIX KOHLCHTPALUN B HECKOJIb-
KHX TOYKaX, MOJYYCHHBIX B HCCiIeAoBaHUAX [2]. O4eBHOHO, Tako# crocod
ompeneneHus (OHA COBEPIICHHO HETpHEeMIIeM, OCOOCHHO UII MXOB-OHO-
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MHIIIKATOPOB, COJEpKaHHE XHMHUYECKHX JIIEMEHTOB B KOTOPHIX HMEET
6ompIIoN pa3dpoc, JOCTUTAONINI MOPSIKA BEIMYUH U Oonee. B Takux ciry-
yasx cpenHee apu(METHYEcKoe, Jia eIe Ui Mallod BBIOOPKH, SBISETCA
HETIPECTaBUTEIbHBIM.

HawuGornee nepcrieKTHBHBIM MOJXO0I0M JIJIsl OObEKTHBHOW OLIEHKH TPH-
poaHoro ¢oHa MpPEACTABISETCS MOJXOJl, OCHOBAHHBIM HAa HCIIOJIB30BaHUU
cTatucTHuecKkux MeTozioB [3]. KoHIeHTpanuu 31eMEeHTOB, UMEIOMINX MPH-
POAHOE MPOMCXOXKICHUE, MOJYUHSAIOTCS HOPMAJIbHOMY MM JIOTHOPMAaJIb-
HOMY pachlpenesieHHI0. B TakoM ciydae npupoaHbId ()OH MOXKHO OIpeze-
JIUTH KaK CpeJHee 3HaueHue +26.

OO0bryHO O/ (POHOM MOHUMAIOT COZIEPXKAHUE KAKUX-THOO BEIIECTB B
00BeKTax OKpYXKarollel cpeabl, He MOJBEP)KCHHOW TEXHOI'€HHOM Harpyske.
EcrecTBeHHO TpEAINONIOKUTh, YTO B METOAE MXOB-OMOMHIMKATOPOB IOJ
(hoHOM cremyeT MOHMMATH MPUPOTHOE COAEPKAHNE XUMHUYECKUX 3JIEMEH-
TOB BO MXaX, OOWTAIONINX HA yJAJICHHBIX OT HCTOYHUKOB 3arps3HEHUS Tep-
puropusx. CnemyeT OTMETHTh, YTO IPUPOIHBIE CPEAbl — BO3LYyX, BOJA,
MOYBa, PACTUTEIBHOCTh, B TOM YHCJE MXHU-OMOMHIUKATOPBHI — 00JIaIatoT
perroHaIbHBIMU 0COOEHHOCTSIMU [4]. B COOTBETCTBHH C 3TUM UMEET CMBICI
OTIPEJEISITh TOJIBKO PErnoHalIbHbIE (DOHOBBIE KOHIICHTPALIHUH.

B nanHOM mccienoBaHuu ObUIa MMOCTaBJIeHA 3ajiada IO OLEHKE INpH-
pomHoro ¢ona 3amagHo-CHOMPCKOTO pErHoHa Ui SMUGUTHOTO MXa
Pylaisia polyantha ¢ mOMOIIBIO CTATUCTHYECKHX METOIOB OOpPabOTKH pe-
3yJIbTaTOB M3MepeHuil. Mox otobpan Ha 5 Teppuropusix: HirkHeBapTOB-

ckuil paiton XMAO, Anekcanu-

FRY R RRERT sT aer d poBckuii  paiion TO, ceBepo-

3 ‘;‘" 3anan Kapracokckoro paiiona

TO, 1or Kapracokckoro paifoHa

TO, KoXeBHUKOBCKHI paiioH

TO, Osnrynaiickuii paiion Pec-
myOnmuku Anrait (puc. 1).

ot
b 7 anTaacKw i
"“-u.._‘_
EAS Puc. 1. Teppuropuun ot6opa (oHo-
L LR ; BEIX 00pa3noB Mxa Pylaisia
T.;, “!Eh-f-r"" 100 polyantha
m 0 400 anc en CHEHPCE WA
| SRS W N | 0



Copepxkanne XUMHUYECKHAX JJIEMEHTOB B MPO0aX MXa OIPENEICHO C
MOMOIIBI0 HEHTPOHHO-aKTUBAIIMOHHOTO aHalN3a Ha MCCIEeI0BATEIHCKOM
peaktope UPT — T TIIY r. Tomck P®. IIpn marematmueckoir oOpaboTke
PEe3yIBTaTOB MPOBEPKY THIIOTE3BI O HOPMAIEHOM/JIOTHOPMAIEHOM paciipe-
JENIeHHH OCYIIECTBIIAIN C MOMOIIBIO KPUTEPHS ’, JUI BHIOOPOK MEHbIIIE
20 ¥ucrosb30BajM MOKa3aTeNlb aCUMMETPUH U DKCIIECC.

[TpoBepka mokasana, 4To Ha KaxI0il BEIOPaHHOIN TEpPUTOPUN KOHLIEH-
TpPaM XUMHYECKUX DJIEMEHTOB MOJYUHSAIOTCS HOPMAaJILHOMY / JIOTHOp-
MaJIbHOMY pacIpeieiIeHH0, TI03TOMY MOIyUYeHHbIE CpeTHAE 3HAYEeHUs +26
SIBJISIFOTCSL IPUPO/HBIM (POHOM ISl COOTBETCTBYIOIIMX TeppuTopuil. OyHa-
KO €clIM B KauecTBE BHIOOPKH HCIIOJIb30BATh KOHICHTPAIMH, TOIyYCHHBIE
JUISL BCEX HCCIIEYEMBIX TEPPUTOPHIA, TO MPOBEPKA TMIIOTE3BI O HOPMATIHLHOM
WIHA JIOTHOPMAIIEHOM pacIpelelicHHH MOATBepAMiIach TOMbKO i Zr, Sr,
Eu, Yb. OueBnnno, cpemaue £26 ISl STHX SJIEMEHTOB SBISTIOTCS (POHOBBI-
MH KOHIICHTpaIUsAMH JJs Bcero 3amaaHo-Cubmpckoro perunona. OTCYTCT-
BHE HOPMAJIbHBIX/ITIOTHOPMAJBHBIX PACIPEACICHUN Ui KOHICHTPani
6OHBLHI/IHCTB8. XUMHUYCCKUX BJIEMECHTOB CBHUJCTCIILCTBYET O HAJIUYHUU JTOMU-
HHUPYIOUIMX (DaKTOPOB, CBSI3aHHBIX C YCIOBUSIMHA OOUTAHUS MXOB.

Biusaue ycnosuii ooutanuii mxa Pylaisia polyantha moarsepauioch B
pe3ynbTare NPOBEPKH Ha HOPMAaJIbHBIN/IIOTHOPMAJIbHBIA 3aKOH pacIpesie-
JICHUS] KOHLICHTPALMH, MOJYYEHHBIX JUII MXOB, OOBEIMHEHHBIX IO THILY
pacTUTENBHBIX 30H (CpeHsst 1 10)KHas Taiira). Tak Ay pacTUTENbHON 30HBI
I0)KHasl Taiira (TOYKH 4 U 5 Ha puc. 1) OOJbIIe MOJTOBUHBI XUMHUYIECKAX 3JIc-
menrtoB (Hg, Se, Sb, La, Na, Ta, Zn, Sc, Fe, Sr, Yb, Ba, Tb, Cr, Lu) umerot
HOpMalTbHOE/JIOTHOpMalIbHOE pactpenenenine. Ho mpu atom mns pacTtu-
TEJNBHOW 30HHI cpenHss Taira (Touku /-3 Ha puc. 1) TOIBKO I 7 dIIeMeH-
toB (Se, Ni, Rb, Br, Nd, Yb, Ca) moaTBepamiace rumoTe3a 0 HOpPMaib-
HOM/JIOTHOPMAJILHOM pacrpeneieHnd. KapTuHa MeHseTcs, eClid y4decTh
BIINSAHUEC (I)I/ITOI_IGHOSa, T.C. pacCMaTpuBaTh KOHLOCHTpALlMKM BO MXax, OTO-
OpaHHBIX B OJHOW PaCTUTENILHOM 30HE M TOJHKO B CMEIIAHHOM ITOJHIOMH-
HaHTHOM Jiecy. B pesynbrare /Ui cpeHeld Taliry YMCiIo XMMUYECKHX dJIe-
MEHTOB, MMEIOINX HOPMaJIbHOE/JIOTHOPMAaIbHOE paclipezeieHue KOHIEH-
Tpanui, yBenunamiock B 2 paza — Se, Ni, Sb, La, Co, Ta, Sc, Fe, Br, Nd, Yb,
Tb, Ca, Cr, Lu. Takum 06pa3om, npu BEIOOpE PETHOHAIBHBIX (DOHOBBIX TEp-
pHUTOpHI HEOOXOMMO BBITIOJIHEHUE CIICAYIONINX YCIOBHH: 1) nccnenyemas
1 (hOHOBAsI TEPPUTOPUH TOJDKHBI HAXOIUTHCS B OHOW PacTHUTEIHLHOH 30HE;
2) mpu 0TOOpE MXOB HEOOXOANMO YIUTHIBATH BIUSHHAE (PUTOIICHO3A.
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®OPMHUPOBAHHUE AKTYAJIBHOI HOPMATHUBHO-IIPABOBOM
BA3bI B OBJIACTU TEXHOC®EPHOM BE3OINACHOCTH
A.C. Illymunoga, B.H. Tenewenko, cmyoenmsui
Hayunwiii pykosooumenwv A.IO. Xomsxos, accucmenm
Tomck, TYCYP, kagp. POTOM, khomyakov.a.yu.@gmail.com
IIpoexm I'TIO POTOM-1604 «Axmyanvhas HOpMamueHo-npasosas 6aza
6 obacmu mexHocpepHoil be3onacHocmuy

Cornacho ct. 225 Tpynosoro kojnekca Poccuiickoit denepanuu «Bce
pabOTHHMKH, B TOM YHCJIE PYKOBOJIUTENN OpraHU3alui, a Takke padorona-
TEJI — MHAWBUAYaJbHbIC NpPEAIPUHUMATEIH, 005 3aHbl IPOXOAUTH 00yue-
HHE TI0 OXpaHe TpyJAa M NMPOBEPKY 3HaHWS TpeOOBaHWI OXpaHBI TpyAa B
TIOPSIIKE, YCTAaHOBJICHHOM YITOJHOMOUYEHHBIM [IpaBurensctBom Poccwuii-
ckoii denepanuu (hepepanbHBIM OPraHOM HCIIOJHHUTENBLHOM BIACTH C yde-
TOM MHEHHUs PocchiicKoil TpexCTOpOHHEH KOMHCCHH II0 PeryJIHpOBAHHIO
COLIMATBHO-TPYIOBBIX OTHOMIEHHID) .

B mae 2014 r. TYCYP noiryunn akkpeAMTalMIO Ha IPABO NPOBEACHUS
00y4eHusI IO OXpaHe TPyAa PyKOBOAUTEIEH N CHENNATNCTOB OpPraHU3anit
BceX (hopM COOCTBEHHOCTH.

B cBs3U ¢ BBINIEH3TI0KEHHBIM CTAI0 HEOOXOAMMBIM IIPOBECTH PabOTY
1o (OpMHPOBAHUIO AKTyaJIbHOH HOPMAaTHBHO-NPABOBOM 0a3bl B 00JIaCTH
TexHoc(epHoit 6e3omacHocTu. st aToro Ha 6aze kadenpst POTOM Obita
OTKpBITa IPyIIa MPOEKTHOTO 00y4eHHs, Ky/ia BOIIUIM CTYAEHTHI Harpasie-
HUs oAroToBKU «TexHocdepHas OezonmacHOCTb». Llepio npoekTa sBIseT-
Csl CO3JJaHUE aKTyaJbHOTO Y4eOHO-METOJMYECKOro obecrieueH st B 00J1acTi
OXpaHbl TPyJa Ul MCIOJB30BaHUS B PaMKaxX KypCOB ITOBBIIICHHS KBaJH-
(UKanuMy CHEenUaTCTOB MPEeNNPUATHI Pa3INIHBIX (OpM cOOCTBEHHOCTH;
MIpOBeJICHNEe NPOPMIAKTHIECKUX MEPOIPUSATHH 10 COKPAIICHHIO ITPOH3-
BOJICTBEHHOTO TpaBMaTH3Ma M NPO()ECCHOHAIBHBIX 3a00JIE€BaHMN IyTeM
o0OydeHHs cirymaTeneii.
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PesynbraToM paboThl TpYIIBI IPOSKTHOTO OOYYEHUs CTaHET y4eOHO-
METOIMYECKOe 00ecTedeHrne Kypca MOBhIIIeHNs KBanupukammm «O0yueHne
[0 OXpaHe TPyJa PYKOBOJIUTENEH M CHEUHUaIMCTOB NPEANPUSITHH, OpraHu-
3anuii Bcex Qopm cobctBeHHOCTH». CoO3MaHMe aKTyalbHOTO ydeOHO-
METOJIMYECKOro OOecreueH sl MO3BOJIUT KayeCTBEHHO BECTH IMOJTOTOBKY
CITymIaTesneii, a MOCTOSHHOE OTCIIEKHWBAaHUE M KOPPEKTUPOBKA COAEPKAHUS
Kypca B COOTBETCTBHH C M3MEHEHUSIMU B 3aKOHOAATENILCTBE U HOPMATHBHO-
MIPaBOBOM OOECIICUCHUH CO CTOPOHBI CTYAECHTOB I'PYMIIBI IPOEKTHOTO 00y-
yeHHs AaxyT Bo3MOKHOCTE TYCYPy ObITh KOHKYPEHTOCIIOCOOHBIM B IIpe-
JIOCTaBJICHUH B JTAaHHOU cepe 00pa3oBaTEIbHBIX YCIYT.

OOyueHue 10 OXpaHe TPyAa OCYIIECTBISICTCS B ABYX (opmax: aymu-
TOpHasE M caMOCTOsITeNbHas pabdoTta. AyanTopHas paboTa Ipenroyiaraer
YCTaAaHOBOYHBIC JICKIIUH, TPYIIIOBBIC W WHIAWMBUAYAJIbHBIC KOHCYJbTAllWH,
cobeceloBaHUE ¢ NMPUBIICYCHUEM NPOGWIBHBIX OPTaHU3ALMK U CIICHaIN-
CTOB 110 72-yacoBoi nmporpamme. CamocTosTenbHast paboTa MpeycMOTpeHa
HaJIMYHEM B TIPOrpaMMe TECTUPOBAHMS ISl OLIEHKH 3HAHUH, JOTIOJTHUTENb-
HOMW JIUTEpaTyphl IO OXpaHe TPyJa U OTBETOB Ha BOIMPOCHI MOCIE KaXI0Tr0o
paszerna mocoous.

[Tporpamma 0OyueHHsI COCTOMUT M3 YETBIPEX Pa3/IeiIoB:

1. Paznen «OcHOBBI OXpaHBI TPyAa» BKIOYACT TaKHE BONPOCH Kak
TpyaoBasa ACATCIbHOCTb YECJIOBCKA, OCHOBHBIC ITPUHIMIIBI oOecrieueHus
0€301acHOCTH W OXpaHbl TPYJa, OCHOBHBIE TMOJOXKEHHS TPYIOBOTO IIPaBa,
rOCYyIapCTBEHHOE PEryJMpoBaHue B cepe oXpaHbl TPyZa, 00SI3aHHOCTH U
OTBETCTBEHHOCTh PaOOTHHUKOB M JIOJDKHOCTHBIX JIMI] 11O COOJIOJICHUIO Tpe-
OoBaHuMil OXpaHbI TPY/ia U 3aKOHOJATENILCTBA O TPY/IE.

2. B paznene «OCHOBBI yIpaBleHUs] OXPaHOW TpyJlla B OpraHU3aLUI»
paccMaTpuBarOTCsl CIIEAYIONIME BOIPOCH: OOS3aHHOCTH pabdoTonarens Mo
obecrieueHnI0 OE30TIaCHBIX YCIOBHI M OXPaHbl TPy/a, OPraHU3alHs CHCTe-
MBI YIIPABJICHHUSI OXPAaHOW TPyZa, OpraHu3anus OOIIECTBEHHOTO KOHTPOJIS,
pa3paboTka MHCTPYKLUI 10 OXpaHe TpyJa, OpraHu3alus o0y4eHHs 10 OX-
paHe TpyAa W IIPOBEpKE 3HAHWH TPeOOBAaHWN OXpaHBI TPyJa PaOOTHHUKOB
opraHuzanuy, oOecrieueHHe paOOTHUKOB CpPEACTBAMH WHIUBHIYaIEHON
3aIIUTHI, OCHOBBI IPEXYIPEXICHUS MPOPECCHOHATBLHON 3a0051€BaeMOCTH,
JIOKYMEHTALSI 1 OTYETHOCTH 110 OXpaHe Tpy/a.

3. Paznmen «CrienanpHbBIE BOIIPOCH o0eciedueHns TpeOOBaHNH OXPaHBI
TpyZa U OE30IaCHOCTH NMPOM3BOACTBEHHOW JESTEILHOCTY MOCBSALIEH BO-
[pocaM: OCHOBBI TPEXYNPEXKICHUSI MPOU3BOJCTBEHHOTO TpPaBMAaTH3MA,
KOJUIEKTHBHBIE CPEACTBA 3alUTHI, OMACHBIE TPOM3BOACTBEHHBIE OOBEKTHI
obecrieueHre MPOMBIIIICHHOW 0€e30MMacHOCTH, OpPTaHU3aIMs Oe30ITacHOro
MIPOM3BOJICTBA C IMOBBIIIEHHON ONACHOCTBIO, 00ECIIEYeHUE JJIEKTPO- U I0-
»Kapo0e30macHOCTH, obecriedyeHne 0e301acHOCTH paOOTHUKOB B aBapHIHBIX
CUTyalusix.

4. Paznen «CoumanbHasi 3aliuTa MOCTPAJABIINX HA IPOM3BOACTBE»
BKJIFOYA€T BOIIPOCHI: O6H_II/IC IIPaBOBLIC IPUHIUIIBI BO3MEIICHUSA MTPUYNHCH-
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HOTO Bpeza, 00s3aTeNIbHOe COIMAIbHOE CTPAaXOBaHUE OT HECYACTHBIX CITy-
YyaeT Ha MPOU3BOJCTBE M NMPOPECCHOHATBHBIX 3a00JI€BaHUH, TTOPAIOK pac-
CJIEZIOBaHUS M ydeTa HEeCHaCTHBIX CJy4aeB Ha NPOU3BOJICTBE, NOPSJIOK pac-
CJIEIOBAHUS M y4eTa MpoeCcCHOHANBHBIX 3a00JIeBaHNH, OKa3aHNWE MEPBOI
MOMOMIY TTOCTPAABIINM Ha IPOU3BOACTBE.

[To okoHuaHMM 0OyUYEHHs MPOBOAWTCS MPOBEPKA 3HAHWUN TPeOOBaHMHA
OXpaHbl Tpy/a 10 SK3aMEHAI[OHHBIM OMJIeTaM, YTBEP)KAEHHBIM PEKTOPOM
TYCVYPa. PaboTHHKY, yCIIEIIHO MPOMIEAINIEMY IPOBEPKY 3HaHUH TpeboBa-
HUHA OXpaHbI TPyJa, BBIIAETCS YAOCTOBEPEHHE YCTaHOBJIEHHOTO 0o0Opasia.
Cpoxk neiicTBUs YIOCTOBEPEHHUS — 5 JIET.

3a mepuon ¢ deBpansa mo aekadbps 2016 r. ObUTa IpoBeIeHA CISIYIO-
mast pabora:

— HIpOoaHAJIU3UPOBaHbl HAYy4YHasd U HOpMaTUBHasA JUTEpaTypa 1Mo oxpa-
HE Tpya;

— cO03/1aHa aKkTyallbHas HOPMaTHBHO-TIpaBOBas 0a3a B 00JIacTH OXpaHbI
TpyZaa, opopMiIeHHas B BHIIE YI€OHOTO TIOCOOWS;

— coOpaHa HOpMaTHBHas 0a3a MO CpeNCcTBaM WHAWBHIYalbHOW 3allu-
TBI, HOPMaM HX BBIIAYU U yUETa.

Ha nepuon ¢ ¢eBpans mo mait 2017 r. rpynmoi moCTaBJICHBI CISYO-
mye 3aJa49u:

— MPOBEPKa CO3/IaHHOr0 y4eOHOTo MocoOHs Ha HAJIMYUE YCTapeBIIUX
HOPMAaTHBHBIX aKTOB M €r0 PEJaKTHPOBAHWE INPU HATWYWU HOBBIX, BCTY-
MUBIIKX B cHuTy ¢ siHBaps 2017 r.;

— CO3/IaHMEe TECTHUPOBAHMA IO YETHIPEM pa3jesaM Mocoous A Mpo-
BEPKH 3HaHUI1 TpeOOBAaHUI OXpaHbI TPy/ia U IK3aMEHAIMOHHBIX OHIIETOB;

— pa3paboTKa SJIEKTPOHHBIX (HOPM AaKTOB ydeTa Pa3IMUHBIX BHIOB
(Hopmbl Beimaun CU3, akt H-1 mis ohbopmiieHHs HECUACTHBIX CIIydacs,
AKTBHI POXO’KACHHUS MEJOCMOTPOB ¥ HHCTPYKTAXEH H T.1I.;

— CO3/1aHME M TECTUPOBAHHME IPOTPAMMHOTO NMPOAYKTA (TIPH HATHIHU
(pmHAHCHPOBaAHN).

Co3naHHBIE TECTHPOBAaHUE M IK3aMEHALMOHHBIE OMIIETHI OyIyT mepe-
JIaHbl OTBETCTBEHHBIM CIHELMAIICTaM, MPOIIEANINM Kypc 0OyUYeHus 1Mo OX-
paHe Tpyaa, Ui pelaKTHPOBaHUSA U JOPAOOTKH.

BpIXoHO# nporpaMMHBII IPOAYKT B CiIydae YJIaqyHOTO TECTHPOBAHUS
crynentamu I'TIO Oyner Takxe mepeaaH cenUamicTaM Ul TECTHPOBAHUS
Y O3HAKOMJICHHS C LIEJIbIO BBISBJICHHS W YCTPAHEHHUS HEIOpabOTOK M BO3-
MOJKHBIX TIPOOJIEM C JOCTYIIOM K Pa3IMIHBIM (YHKIMSAM IIPOTPAMMBI.
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TEXHOT'EHHAS HAT'PY3KA HA IIOJBEMHBIE BO/IbI
TOMCKOM OBJIACTHU
A.C. Tpogumosa, cmyoenmrka
Hayunwuii pykosooumens C.A. Ionsxosa, doyenm, K.0.H.
Tomck, TYCVP, kap. POTOM, lazareva.alexandra@inbox.ru

Bona — 310 01MH U3 MCTOYHMKOB XHM3HU Ha 3emute. be3 nanHoro Beie-
CTBa CyHI€CTBOBATb HE CMOXKET HU OJUH JKUBOH OpraHu3Mm. B IOoCJICAHUC
JCCATUIIETUA B PE3YJIbTaTC MHTCHCHUBHOI'O aHTPOIIOTCHHOI'O BOSHCﬁCTBHH
3aMETHO M3MEHWJICS XMMHYECKUIl COCTaB HE TOJIBKO MTOBEPXHOCTHBIX, HO U
MIOJI3EMHBIX BOJI.

OCHOBHOW NENbI0 HCIIOJIb30BAHUS IMOJ3EMHBIX BOJ Ha TEPPUTOPUH
Tomcko#t obyacTh ABJISETCS XO3SIMCTBEHHO-IMTHEBOE BOAOCHAOXKEHUE Ha-
celleHUs. DTO CBA3aHO C aKTHUBHBIM Pa3BUTHEM IMPOMBIILICHHOCTH Keme-
poBckoit n HoBokysnemkoir obmacterr O6p-Tomckoro mexmaypedssi. B
60-X IT. MPOIUIOTO CTOJIETHS 3[eCh MPOM30IUIO CEphe3HOE 3arps3HEHUE
p. ToMb KOTOpast SBISIIACH HA TOT MOMEHT MCTOYHHKOM MUTHEBOTO BOJIO-
cHaOxenus r. Tomcka. s peneHust npodieMsl AeUINTa YUCTOM MHUThe-
BOi BOJIbI HAYaJIHMCh pabOTHI IO MPEIBAPUTENHLHON pa3BelKe 3aracoB Mo/-
3eMHBIX BOA. [10 mToram mcciieioBaHuid ObUT 00OOCHOBAH MPOCKT HA CTPOH-
TEJILCTBO BOJJ03a00PHOTO COOPY)KEHHs, KOTOpOE ObUIO 3aIlyIIeHO B IKC-
yartamuio B nexkadpe 1973 r. [1].

[Ton3emHBIe BOJBI HAa TEPPUTOPHUHM HACEIEHHBIX MECT HCHBITHIBAIOT
BBICOKHE TEXHOTCHHBIC HATrpPy3KH, YTO MPUBOIUT K YXYAIICHHIO KadecTBa
BOJIBI U KaK CJICACTBHC HETATUBHOMY BIIMSTHHIO Ha OPTaHU3M YEIIOBEKA.

C 1995 r. no Hacrosiiiee BpeMsi MOHUTOPHUHIOM COCTOSIHHS T€0JIOTHYe-
ckoif cpensl paiiona 3aamMaercas OAO «TomMckreoMOHUTOPHHTY. JlaHHOMH
OpraHu3alliell OIyOJMKOBAaH PSJ HAyYHO-TIPOM3BOJACTBEHHBIX OTYETOB IO
W3MEHEHHUIO THIPOAMHAMHYECKUX W THIAPOTCOXMMHYCCKHX IapamMeTpoB
Tomckoro MecTopokIeH!s TOI3eMHBIX BOA [1].

Tomckas 00macTh SBISAETCS KPYNHBIM IPOMBIIUICHHBIM PErHOHOM.
Bosnee MONOBHHBI MTPOMBIIUICHHBIX NPEANPUSTHH 00nacTu GpyHKIMOHHUPY-
10T B chepe oOpabaTbiBatoIell MPOMBIIIIEHHOCTH, OKOJIO TPETH — B CEJIb-
CKOM M JiecHOM xo3siiicTBe. llIupoko pasButhl Hedrerazopasi, XUMUUECKas,
He(pTEXUMHUYECKasl, aTOMHAs TPOMBIIUICHHOCTH, MAaIIHHOCTPOSHHE, SJIEK-
TPOIHEPIeTUKA, JICCONPOMBINIICHHBIA KOMIUICKC, MHIICBAs MPOMBIIUICH-
HOCTB H JIp.

HauGonpmee HeraTHBHOE BIMSHUE HA TOI3EMHBIC BOIBI OKa3BIBAIOT
mo0OBYa W M3BIICYCHHE IMOJ3EMHBIX BOJ, pa3pabOTKa MECTOPOKIACHUH ITO0-
JIE3HBIX MCKOMAEMBIX, a TAK)KE 30HBI KPYITHBIX MPOMBIIIICHHBIX, TOPOJICKUX
1 CEJIbCKOXO3SUCTBEHHBIX ariioMepanuii [2].
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VIcTOYHNKHM TEXHOTEHHOW Harpy3KH paclpeeNeHbl IOCTaTOYHO He-
PaBHOMEpHO TI0 TeppuTopun obmacti. OCHOBHAs Harpy3Ka NMPUXOANUTCS Ha
Hanboee OCBOGHHYIO I0XKHYIO 4acTh (TOPOJICKHE OKpyTa «ropox TomMck» u
«ropon CeBepck», TOMCKHI paifoH), TI€ COCPEAOTOYCHBI MPAKTUICCKU BCE
IIPOMBINJICHHBIC TTPOU3BOACTBA, CEIIbCKOXO3SMCTBEHHBIE KOMIUIEKCH U
npoxuBaet 6onee 60% HaceneHus.

X03sHCTBEHHO-ITUThEBOC BOJOCHAOXKeHHEe ToMcKkoi 00acTu ocyiie-
CTBJISIETCS] IPEUMYIIECTBEHHO 3a CUET IMOJ3eMHBIX BoA. 1o cocrosiHMIO Ha
01.01.2016 r. Ha Tepputopun Tomckol obsactu (QyHKIHOHUpOBAIO 375
B0/103a00pOB, U3 HUX 336 — XO3sIMCTBEHHO-MIUTHLEBOTO Ha3HAUYeHUs. OOmi
B0JI00TGOp cocTaBmi 229,59 ThIC. M/CyT.

Haubonee kpymHble HEHTPaIM30BaHHBIE CHUCTEMBI BOJIOCHAOKEHHUS,
OKa3bIBAOIME€ HEraTMBHOE BO3JEHCTBHE HA ITOJ3E€MHBIE BOABI, OPraHH30-
BaHbl B T. Tomcke n CeBepcke. CoBMECTHAs 3KCILTyaTanus HOA3EMHBIX BOJL
TOMCKUM M JIByMsI CEBEPCKHMH BOJ03a00paMH IpHBeNia K 3HAYUTEIBHOMY
CHIDKEHHIO YPOBHEH M (POPMHUPOBAHUIO IBYX JCTIPECCHOHHBIX BOPOHOK [3].

HawuGonee pasnooOpaszHoe u criennpuueckoe BO3JEHCTBIE HA I'€0JIO-
THYECKYI0 CPely OKa3blBacT pa3paboTKa MECTOPOXKICHUI MOJE3HBIX HCKO-
MaeMbIX, YTO CBSI3aHO C OoJsiee rTyOOKMM MPOHUKHOBEHHWEM B HEIpa M M3-
BJIEYEHUEM M3 HUX OOJIBIINX 00BEMOB FOPHBIX MOPOJ M MO3EMHBIX BOA [4].

Ha rteppuropun ob6nacté J00bYa TBEPABIX ITOJIE3HBIX HCKOIAEMbIX
(CTPOWUTENBHBIX NECKOB, KUPIWYHBIX M TYTOIUIABKMX TIJIMH, TPaBHHHO-
TIECYaHBIX MaTEPUAJIOB, ITIECKOB /ISl CTEKOJIBHOM MPOMBIIIJICHHOCTH | T.1.)
n pa3paboTKa MECTOPOXICHHH BEAyTCs INPEUMYIIECTBEHHO KapbepHBIM
Croco6oM, pH KOTOPOM HanOOJIbIIAs Harpy3ka Ha MOA3EMHBIE BOJBI MIPH-
XOAMTCSI PU OCYIICHUH MECTOPOXKICHHH.

OCHOBHBIMH TIPOIIECCAMH TEXHOTEHHOT'O BO3/ICHCTBUS MPpH pa3paboTKe
He(TAHBIX MECTOPOKICHHUH SIBISIFOTCS TIOAJICPIKaHKUE TUIACTOBOTO ABIICHUS
3a CUeT KCIOJb30BaHUS MOJ3EMHBIX BOJ| alT-CCHOMAHCKOTO KOMILIEKCa,
nepeTekaHne BBICOKOMHUHEPATM30BAaHHBIX JKHIKOCTEH IO MEXTpyOHOMY
MPOCTPAHCTBY CKBXKMH, Pa3IUBBl U yTEUYKHU HEPTH U HEPTEIPOAYKTOB NpH
OTKazax TpyOomnpoBoJoB [5].

Haubonee cepbe3HbIM HCTOYHMKOM 3arpsi3HEHUS MMOJ3EMHBIX BOJ Ha
He(TenpoMBICIIax SABJISETCS CETh HEPTIHBIX U Ta30BbIX TpyOonpoBoaos. ITo
TEPPUTOPHUN OOJACTH MPOJETalOT TPACCHl MArUCTPAIBHOTO HEe(TEpoBOa
Anexcanaposckoe — Amkepo-CykeHCK U rasonpoBoja HimkHeBapTOBCK —
[Mapabens — HoBoky3nernk. OmacHOCTh 3arps3HEHUs, CBA3aHHAS C¢ TpyOo-
MIPOBO/IAMH, BO3PACTAET MO0 MEPE MX CTAPEHHs, 00YCIOBIMBAIOIIETO BHICO-
Kylo ux aBapuitHOCTb. Tax, o qanaeiM OAO «Tomckue]Th» (Ha 00BEKTaX
KoToporo mpousonuio 600 HeKaTeropuiHBIX OTKAa30B TPYOOIPOBOIOB M3
601), Bo Bpemst 0TKa30B BBITEKJIO 8,7 T HehTH U 7,8 T BBICOKOMUHEPAIH30-
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BaHHOU >KHIKOCTH, IUIOMIAh 3arPsI3HCHHBIX 3eMelb cocTaBmia 2 ra. O0mas
e IUIoNans He(Te3arpsi3HEHHBIX 3eMellb, MOJISKAIMX PEKYIbTUBALIUH,
coctaiser 33,55 m [2].

MakcuMalnbHyI0 Harpy3Ky Ha KaueCTBEHHBINH COCTAB MOJ3EMHBIC BOJIbI
UCIIBITHIBAIOT B Ipejenax TOMCKOW arioMepainyu, TAe COCpeloTOuYeHa
60]’[])]]135[ YaCTb KPYIHBIX ITPOMBINIJICHHBIX, CEJIbCKOXO3IHCTBEHHBIX U T'O-
POACKHNX KOMILICKCOB. OTZICIH)HBIG TEXHOTCHHBIC O6'beKTBI PpacnoJIOXKEHBI B
30HAX BIUSHHS BOJ03a00POB U YacTO SIBJISIOTCS HEMOCPEIACTBEHHBIMHU HC-
TOYHUKAMH 3arpsS3HEHUS TOA3EMHBIX BOJI.

JUTEPATYPA

1. Haimywuna O.C. T'eoXxuMUUYeCcKass SBOJIONHS MPUPOTHBIX BOJ HIDKHEH
yacTtu Oacceiia pexu ToMu: Juc. ... KaHA. Teol.-MuHep. Hayk. — Tomck: HU TITY,
2014.

2. T'ocyoapcmeennuiii noknan «O COCTOSIHUM M OXpaHE OKPYXKaroLlel Cpeibl
Tomckoit obmactu B 2015 roay» / . pen. C.5. Tpanesuukos; peakoi.: 10.B. Jly-
HeBa, H.A. Yatyposa; [lemapTaMeHT IPUPOAHBIX PECYPCOB U OXPaHbI OKPYKAIOLIEH
cpenbl Tomckoit 061., OI'BY «O6nkommpupona». — Tomck: [ensramian, 2016. —
158 c.

3. HUngopmayuonmwili OIOIIETEHh O COCTOSHUN HENlp Ha Tepputopuu Poccuii-
cxoii @enepanu B 2013 r. — Bem. 37. — M.: OO0 «['eoundpopmmapky», 2014, —
226 c. (benepanbHOE areHTCTBO 110 HEPOIIOIE30BAHHIO).

4. Jlenoxyposa O.E. u op. XUMUYECKHIA 1 MUKPOOHOJIOTUICCKUI COCTAB MOI-
3eMHBIX BOJ JICLIEHTPAIN30BaHHOrO BojocHaOkenus // M3Bectust Tom. momutexH.
yH-Ta. UHxuHupuHr reopecypcoB. —2016. — T. 327. — Ne 5. — C. 29-41.

5. Pacnpocmpanennocms TeOXUMHUYECKIX THIIOB MOA3EMHBIX BoA // Hay4nsrid
xypHaia Ky6I'AY. —2015. — Ne107(03).

CTPYKTYPHBIN AHAJIU3 BPEMEHHBIX UHTEPBAJIOB
BPOHXO®OHOI'PAMMBI PECITUPATOPHOI'O IIUKJIA
A.B. Tpycununa, cmyoenmka
Hayunuwuii pyxosooumenv B.C. Manviues, npogp., 0.0.H., K.m.H.
Mockea, @I'EOY BIIO «HUY «MOM», xagh. UDuOT, universe@mpei.ac.ru

CTpYKTYypHBI aHaIN3 BPEMEHHBIX HMHTEPBAJIOB OpOHXO()OHOIPAMMEI
MOJKET MCIIOJIB30BAaThCs I MPOBEACHUS M KOHTPOJI TEpameBTHUYECKHUX
npoueayp.

OreHKa BPEMEHHBIX HHTEPBAJIOB PECIHUPATOPHOTO LMKJIA IPOBOIU-
Jlack HAa OCHOBAaHWH MeETO/a KOMIbIoTepHOH Oponxodonorpadun (KbPI)
[81]. Kb®I' npennonaraer oCylecTBICHHE PETUCTPALUMU IATTEPHOB JIbIXa-
HUS C TIOMOIIBIO Pa3padOTaHHOTO Ha Kadelnpe MHKCHEPHOH 3KOJIOTHH U
oxpanel Tpyna HUY «MockoBckmii »HepreTmdecknii mHCTUTYT (HUY
«MDW») kommproTepHOro auarHoctudeckoro kommurekca (KIK) «Ilat-
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TepH». B ocHoBe paborsl KJIK nexuT aHanm3 BpeMEHHBIX M YaCTOTHBIX
XapaKTEPUCTHK CIIEKTPa IbIXaTEIbHBIX IIyMOB, BO3HUKAIOUINX MPU H3Me-
HEHUH AMAaMETPa BO3AYXOBOIHBIX IyT€H OPOHXOB BCIIEACTBHE YBEIHUCHUS
PUTHIHOCTH CTCHOK OPOHXOB MJIM YMEHBIIECHHS BHYTPCHHETO AMaMETpa
opouxos [81]. Kommekc mo3BossieT 3aMKCHPOBATh BPEMEHHYIO KPHBYIO
aKyCTHYECKOTO IlIyMa, BO3HHUKAIOIIETr0 MPHU JIBIXaHHH, C TOCIenyoel 00-
paboTKOM MO anroputMmy ObICTporo mpeobpaszoBanus Dypwe. Crernmduye-
CKHUi ()EHOMEH JIbIXaTeNIbHBIX IIYMOB perHcTpupyercs B auanasone ot 200
J0 12,6 k['11 ¢ mocnenyommuM pacueToM aKyCTHIeCKOH KOMIIOHEHTHI pabo-
TBI AbIXaHus (A) Kak 9KBHBaJIEHTa paboThI JIETKHX, 3aTpauyMBaeMON Ha CO-
BEpIICHUE aKTa AbIXxaHus [2].

C nomomsto KJK «ITaTTepn» OblIM NpOBEAEHB! KIMHUYECKUE HCCIIe-
JIOBAaHMS aKyCTHUYECKNX XapaKTEPUCTHK JBIXATEIbHBIX IIIYMOB I'PYIIIbI JIUII,
HUMEIOMNX MpodecCHOHANBPHYI0 OPOHXOIErOUHYIO MaTONOTHIO, BBI3BAHHYIO
BO3/ICIICTBMEM HAa OPTraHW3M BPEIHBIX NPOM3BOACTBEHHBIX (DaKTOPOB BO
Bpems pabouero mporecca. Ilo pesynpTataM perucrpanuii TaTTEPHOB IbI-
xaHus (puc. 1) mpoBoanics DadbHEUINNA aHAJN3 BPEMEHHBIX HHTEPBAJIOB,
MO0/ KOTOPHIMH TTOHMMAIOTCSl BPEMEHHBIE MPOMEXYTKH C MHHUMAIbHBIM
3HAYCHHEM WJIM Jake C MOJHBIM OTCYTCTBHEM aKyCTHYECKOW KOMITOHEHTHI
paObOTHI IbIXaHUS.

Make. sHaveHWe,

290,943
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BPEMA, CBK

Brifiop auanasoHa BpereHd 4 CeryHae!
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4acToTol, My
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" Havano

 Puc. 1. TpexmepHas Gponxo(oHorpavma (nartepH)
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Ha puc. 1 mpuBenena OpoHxo¢oHOTpaMMa pecIMpaTOpHOTO LHKIA
MaIieHTa C HO30JIOTHIECKOH (opMoil mpodeccHOHATFHOW MaTONOTHH
OpOHXHMABFHOTO JIepeBa — XPOHWYECKHHA HEOOCTPYKTHBHBIN mpodeccro-
HAJIBHBIA OPOHXHT (TOKCHKO-TIBLICBOI).

A Taxke BbIIeNICH 4-CeKYHIHbBIH HHTEPBAI, B KOTOPOM (DPUKCHPYIOTCS
Hu3KovacToTHBIN (< 1,2 kI'm), cpegnedacroteiid (1,2—5 x['m) u BbICOKO-
4acTOTHBIA (> 5 k['11) THama3oHsI.

[Tonmy4eHHble pe3ynbTaThl C MOMOULIBIO CIEIHAIBHO pa3paboTaHHON
porpamMMbl (POPMHUPYIOTCSI B MAacCHB JIaHHBIX 111 00pabotku B MS Excel.
PesynbraThl 00pabOTKH NPUBEIEHBI HA PHC. 2.
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Puc. 2. 3aBucumocts cpeanero suauenus AKP/] ot npononkuTensHOCTH
pecnUpaToOpPHOro LUK

W3 puc. 2 BUOHO, 4TO HA HAYaJIHHOM BPEMEHHOM OTpPE3Ke, B COOTBET-
CTBHMHU C METOJIMKOIl perucTpaiuu, oTodpakeHa 4acTb (asel Bbioxa. lanee
CJIeyeT SKCIHUPATOPHAs Iay3a, KOTopas MOXKET OBITh YHCIEHHO OLIEHEHa C
JIOCTaTo4YHOM TouHOCTBIO — 0,68 c. [To TakoMy e alropuT™My MOTYT OBITh
OLICHEHB! JUIMTENIBHOCTh BJIOXA, JUIMTEIHLHOCTh HWHCIUPATOPHON May3bl U
JUIMTENIBHOCTE BbIToXa. Cremyromas 3aTeM 3KCIIMpaTOpHas Iay3a COCTaB-
nset 0,96 c¢. KonnuecTBeHHasi OLIEHKa BTOPOIl AKCIUPATOPHOW May3bl He-
CKOJIbKO OTJIMYAETCsI OT mpeplaymiei. Takum o0pa3oM, MOKHO MPEIosio-
JKUTh O HEPAaBHOMEPHOCTH JBIXaHHS HCCIIEyeMOro, TeM Ooiee, 4To Tocie-
JyIoIIasi dKCIupaTopHas may3a coctasisieT 1,24 c. CiemoBaTenbHO, BO3-
MOKHO TOJyYEHHE YCPEIHEHHOH OIEHKH PAacCMaTPUBAEMBIX BPEMEHHBIX
mays 3a BCe Bpemsi 00CICIOBaHUS. JTH YHCIICHHBIC 3HAYCHHSI MOTYT OBITh
WCIIOJIb30BAHBI JJIsl yTOUHEHHUS TMarHo3a B X0/ MMPOBEICHNS MEIUIIMHCKIX
OCMOTPOB Ha NPEANPUATHUAX.

JIUTEPATYPA
1. Komnviomepnas OpoHX0opOHOTpaHs pecnrpaTopHOro MuKia: yued. / mox
pen. H.A. T'enmie, B.C. Manpiuesa. — M.: Meaua-Cdepa, 2016. — 108 c.
2. Manviwes B.C., Yebviuesa O.B. MonemupoBaHHEe YacTOTHOTO CIIEKTpa
IIBIXaTENBHBIX IIIyMOB MIPU aHAIW3€ yCIOBUH Tpyna mepcoHana // Bectauk MOU. —
2007. — Ne3.
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MPOI'PAMMHBIN TPOAYKT B C®EPE BbIJIAUU CPEJICTB
UHIUBUIYAJTBHOM 3AIIIMTHI B OPTAHU3ALIMA
M.JI. Tycynosa, A.H. bpayn, cmyoenmut kagp. PITIM;

E.B. Kanoviuesa, macucmpanm xkagp. YU TYCYPa;

H.A. Exumosa, k.x.n.; U.H. Bonowenxo, cmyoenm Cuol' MY
Tomck, TYCYP, tusupova_marina@mail.ru

OCHOBHOI1 3ajja4eii ObUTH pa3paboTKa U Co3AaHKe MPOrPaMMHOTO MPO-
JIyKTa B cpepe BbIJauy CPEACTB WHANBHUYaTbHON 3alUTHl B OpTraHU3alNH.

st cOBpeMEHHBIX OpraHu3anuii Ba)KHEHIIMM BONPOCOM SIBIISICTCS
yIIy4IIeHne YCIOBHH TpyJa paOOTHUKOB, HCKIIOUEHNE IIPOU3BOJCTBEHHOTO
TpaBMaTtusma [1, 2].

Cornacao TpymoBomy komekcy P® Ha paboTomarens Bo3iararoTcs
00s13aHHOCTH TI0 00ECIIeYeHHI0 BCeX paOOTHHKOB OpraHM3aluy Oe3omac-
HBIMH yCIIOBHAMH Tpyaa. J{ns opraHuzammu 0e30MacHON TPYIOBOW Cpes
Ha NPOU3BOJCTBE Pa3pabOTaHO MHOXKECTBO MeTOZ0B. OJUH U3 ITaBHBIX —
obecrieueHne BbIAYU CPEACTB WHIUBHIYAILHON 3amuThl. PaGoronarens
00s13aH 00ecneunTh Ka10ro paboTHIKA IPOU3BOJCTBA CPEICTBAMH HHU-
BUAyanbHOM 3amuThl (nanee — CU3) B monHOM 00BeMe coriiacHo cT. 221
Tpynosoro konekca Poccuiickoit ®enepanuu.

s xaxnoit mpodeccun monaratorcs onpezencHasie CU3, koTopbie
obecrieyaT 3alIUTy OT BPEAHBIX (HAKTOPOB paboueil cpeapl, XapaKTepHbBIX
HMEHHO JUTS JaHHOTO pabouero Mecta U npodeccun. CymiecTByeT MHOXKE-
CTBO HOPMAaTHBHEIX aKTOB, COAEpKalInx HOpMHI Beinaun CU3 ams mpodec-
CHM Da3IMYHBIX OTpaciell SKOHOMHUKH. 3ajada CIELHUaIncTa MO OXpaHe
TpyZa 3aKJII0YacTcs B OCYIIECTBIEHMH TOHMCKa HOpM Bbmaun CU3 s
npodeccuil opraHu3aluy; NOATOTOBKE IOKYMEHTOB, PEriiaMEHTUPYHOIIMX
Bbiawy CU3; ocymiecTBIeHH KOHTPOJIS; OTCISKUBAaHIH cpoka Hocku CU3
1 CBOEBPEMEHHOM UX 3aMEHE.

[IporpaMMHBIA TPOAYKT MO3BOJIUT aBTOMAaTU3UPOBATh YacTh PaOOTHI
crienyaIrucTa o oxpaHe Tpyzaa. s peanuzanyy nporpaMmbl CO3JIaHbI He-
CKOJIKO pa3NiuHbIX 0a3 maHHbIX ¢ uH(opmarueir o CHU3. IIporpamma
OCYIIECTBIISIET OBICTPHIN mounck HOopM Bblmaun CU3 nmns ompemencHHBIX
npodeccuii, 3aHOCUT BCEe AaHHbIE B MaONOH AOoKyMeHTa. Ilomb3oBarens
MOJTy4aeT TOTOBBIE 3aIIOJIHEHHBIC JOKYMEHTBI, CONPOBOXIAIOIINE BBIAATY
CHU3 B opranmzamuy, a uMeHHO: mpuka3z «O0 opraHmzamum OecruraTHON
BBIJaYM paOOTHHUKAM CIICLHATbHON OJEK/IbI, CIIEIHATbHON 00YBU U IPYTHX
cpencts uHauBUAyansHOU 3amuTel (CU3)», «I[lomoxenne o mopsake odec-
IICUYCHUA, BbIAA4YW U CITMCAHUS CHCI_IHaHI)HOﬁ OJCKIBbI, CHCI_II/IaJ'[I)HOI‘/Il O6yBI/I,
JIPYTHX CPEJICTB MHAWBHUIYalbHON 3aIIUThl U (hOpMEHHOI oxexaby, «Ile-
peueHb npodeccuii U TOKHOCTEH, padoTa, B KOTOPBIX AaET MpaBo Ha IO-
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Jy4eHHe OeCIUIaTHON CIIeMAFHOM OeXIbl, CIIEHUATIBHON 00YBH 1 IPYTUX
CPEACTB HHANBHUYaIbHOMN 3aIIUTED).

IIporpamma Taxke yunteiaer CH3, pekOMEHIOBaHHBIE 110 PE3YJIbTa-
TaM MPOBEIECHHON ClIeLNaIbHON OLEHKU YCIOBUH TpyAad, U KIMMAaTHYECKUI
TOSC, B KOTOPOM PACIHOJI0KEHa OpraHu3alys.

Bce M3Y4YCHHBIC B IMPOLECCE MOATOTOBKH JAHHBIX HJIsA TPOrpaMMHOTO
MPOAYKTa TUIIOBBIE HOPMBI Bbiiaun CI3 MoxHO pazaenuTs Ha 13 orpacieit
9KOHOMUKH. Ha aHHBI MOMEHT mporpaMma paspabaTbiBaeTcs Ul CTPOH-
TEJILHOM OTpaciii, B JaJbHEWIIEM Hociie pa3padOTKH Bcero (yHKIMOHAIA
NporpamMMbl IUIaHUpyeTcsl popaboTka U Ipyrux orpacieid. [lnmanupyercs
BKJIFOUHUTH B TPOTPAMMHBINA IIPOAYKT OJIOK 1O KOHTpOIIro Beigaun CU3.

Takum obpas3om, paspaboTaHHasi HAMH MIPOTrpaMMa MO3BOJIUT aBTOMa-
THU3UPOBATh M OOJIEr4UTH paboTy crenuanucra 1Mo oxpaHe Tpyaa. B ormm-
YK€ OT aHAJIOTOB JAHHBINA ITPOTPAMMHBIA NMPOAYKT OJHOBPEMEHHO BKIIOYA-
eT B ce0s M TeHepannio JOKyMeHTa B KOHTpoib Beimaun CU3, mckmodaer
PYYHO#! TIOMCK 110 HOPMATHBHO 0a3e TOKYMEHTOB.

JIUTEPATYPA

1. Exumoséa H.A. be30macHOCTb >XKU3HEICATEIBHOCTH: yueb. mocobme. —
Tomck: Dnp Konrent, 2012. — 192 c.

2. @eooposa K.U., Kabaesa E.B., Exumosa H.A. ObecnieueHre KOMIUIEKCHON
6e3onacHocty Ha npeanpustun OAO «Konautepckas dabpuxa «AbakaHckasy //
AKTyaJbHBIE BOIIPOCH HAYKH W TEXHHUKH: CO. CT. CTYIEHYECKON MEXIyHap. Hay4.-
npakT. KoH). — Boponex: Pyna, 2014. — C. 264-268.

HUCHOJBb30BAHUE PETPECCUOHHOI'O AHAJIU3A
JJIsA UIBYUYEHUS BJIUSIHUSA ATMOC®EPHBIX YCJIOBUM
HA PE3VYJIBTATHBI U3BMEPEHUSA IVIOTHOCTH
MMOTOKA PAJOHA
A.A. Yoanoe, cmyoenm; K.O. lHlunosa, macucmpanm xagh. II®
Hayunwuii pyxogooumenv H.K. Poiscaxosa, ooyenm kagh. 11D, k.¢p.-m.H.
Tomck, TITY, nkryzh@tpu.ru

Hamnbonee 3HaunMoii MPUYHHOMN €CTECTBEHHOTO 0OIyUYeHUsI HAaCeICHUS
SIBIIIIOTCS. PAJIOH U JOUEpHHUE MPOIYKTHI €ro paguoakTUBHOIO pacmana. B
CBA3M C 3TUM B HACTOsIIEe BpeMs NPHU IMPOU3BOJCTBE MH)KEHEPHBIX H3bI-
CKaHMH YYaCTKOB 3aCTPOMKH TIPOBOIATCS DPaAMAllMOHHO-3KOJIOTHYECKHE
WCCIIEJOBAHMSI, COCTaBHOM YacThIO0 KOTOPBIX SBIISIETCS OLICHKA PajoHOoOMac-
HocTH ydacTka. B Poccuiickoit denepanun B 3THX LENIX U3MEPSIOT BEIH-
YHHY IUIOTHOCTH ToToKa panoHa (III1P) Ha ydacTtkax 3actpoiiku. Teppuro-
pust cunraercs Oe3omacHol, ecnu cpexnee 3HaueHue [1I1P He mpesbmaer
80 MBbx M ¢! [1]. C pu3HuecKOii TOUKH 3pEHHS HCTIOTb30BAHME MIOTHOCTH
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MOTOKA PaJOHA B KAUECTBE KPUTEPHS PATOHOOMACHOCTH SIBIISICTCS BIIOJIHE
00ocHOBaHHBIM. OTHAKO MOJTYYEeHHE OOBEKTUBHON OIICHKH PaJOHOOIACHO-
CTH 3aTPYAHSAET TOCTATOYHO OOJBINAs BapHaOEIbHOCTh Pe3yJIbTaTOB M3Me-
perns, nHoraa gocturatomas 100% [2, 3]. MoXHO BBIAETHTH JBE OCHOB-
HbIE COCTABJISIIOLIME BAPUAOEIBbHOCTH — IPOCTPAHCTBEHHYIO U BPEMEHHYIO.
K OCHOBHBIM NpUYHMHAM, OOYCIIOBIHMBAIOIINM BPEMEHHYI0 HW3MEHYHBOCTH
[ITIP, MOXHO OTHECTH CTOXACTHUECKYI0 NPUPOIY PAAUOAKTHUBHBIX paclia-
JIOB ¥ BIIUSTHHE MEHSIOIIMXCSI BO BpEMEHU aTMOC(HEPHBIX yCIoBUi. B cBszn
C OTUM TIPEJICTABIIET MHTEPEC BO3MOXKHOCTh Pa3pabOTKH OINpenesIeHHON
perjiaMeHTallK K YCIOBHIM MPOBEJICHUSI U3MEPEHUN B LIEISIX BO3MOXKHOTO
CHIDKEHHSI M3MEHUYMBOCTH PE3yJIbTaTOB. BEIsABIICHHE TapaMeTpOB aTMOC(e-
PBI, KOTOpBIE MOTYT 3HAYMMO YBEIUYUTH BapHaOCIBHOCTh PE3YJIBTATOB
m3Mmepenust [IIIP, MOXHO OCYIIECTBUTH C MOMOIIBIO PErPECCHOHHOTO
aHamm3a.

B pamkax maHHOTO HccienoBaHUs ObUTH MpoBeAeHbl n3Mepenus [ITTP
MeTtomamu HakomuTenbHOH kamepsl (HK) m yrompupix agcopbepoB (YA).
Wzmepenus nposoawiu B geTHue nepuoas! 2014 u 2016 rr. Ha nByX 1UI0-
mragkax. [lepBast miomazka pacmosaraisack Ha JHE KOTJIOBaHa, IIpeIHa3Ha-
YEHHOT'0 JUIsl CTPOUTEIbCTBA KMIOrO jaoma. Ha yuyactke ObLiM BbIOpaHbI
12 KOHTPOJBHBIX TOYEK, PACIOJIOKEHHBIX Ha paccTosHud 10 M apyr ot
npyra. B kaxmaoi Touke B 2014 1. mpoBeIeHO MO TPpU U3MEPEHUS TNIOTHOCTH
motoka pamoHa meromoM HK ¢ MOMOIIBIO HM3MEPHTENFHOTO KOMILIEKCA
PPA-03. Ha BTopoii miowmazake, pacrnoioxkeHHO! B pailoHe JlarepHoro caga
r. ToMcka, B 4eThIpeX KOHTPOJIBHBIX TOYKAX MPOBeAEHO 155 m3amepenuii ¢
TTOMOIIIEI0 M3MEPUTEIFHBIX KOMIUIEKCOB «Anbdapant+AP» (meton HK) u
«KAMEPA-01» (MeTox YA). Bpemst skcio3umii cocTaBisio | 9 s me-
tona YA u 5 mun s merona HK. M3mepenns B 2014 r. mpoBeneHs! B Te-
YeHHE CPaBHUTEIBHO KOPOTKOTO MPOMEKYTKA BpeMeHH (2 HEelenu) B UIOJIe,
Korja Haj Tepputropuerd CuOMpH rocrnoACcTBOBaN YCTONUMBEIN aHTUIIMKIIOH,
NPUYEM 3a BECh NIEPHO U3MEpeHuit ok e He Obu10. B 2016 r. namepenus
NPOBEJCHBl B TEUEHHE Topa3fo OoJyiee JUIMTENBHOrO nepuojaa (Maii—
CEHTSI0Pb), XapaKTEePU3YIOLIETOCs EPUOMIECKUM BhINaICHHEM OCaIKOB.

Junst cratuctudeckoll 00pabOTKH pe3yIbTaTOB M3MEPEHHH HCIIONB30-
BaHA OJHOMEpHAs PErpecCHOHHAs MOJEIb, TI¢ B Ka4eCTBE 3aBHCUMOU Tie-
PEMEHHOM HCIob30Banack m3Mepernas Benmunna [1[1P, a B kauecTBe mpe-
JUKAT — TeMIepaTypa, aTMOCc(EpHOE NaBJICHUE, BIAXHOCTh BO3TyXa, KOJH-
YECTBO OCAJKOB (ISl ATOr0 OBUIH MCIOIh30BaHbI JaHHBIE 00 00BbeMe ocal-
KOB, BBITIABIIINX HEMIOCPEICTBCHHO B HOYB TEpe/I MPOBEACHIEM H3MEPEHHH).

Y CTaHOBIIEHO, YTO KOPPEISINOHHBIEC CBS3M MEXKIy pe3ylbTaTaMu H3-
mepenusi [IITP meronom HK u arMocdepHbIMU yCIOBUSIMH OTCYTCTBYIOT,
YTO MOXET OBITh MPHUYMHON KOMILICKCHOTO BIMsSHUS atMocheps! (puc. 1).
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W3 cpaBHenus pe3ynbraToB, noayueHHBIX B 2014 u 2016 rr., XOpoio Bui-
HO, YTO HEYCTOMYMBas MOroja Ha IEepPHOJ M3MEPEHHH MPUBOAUT K 3HAYM-
TEJILHO OoMnbIIeMy pa30pocy pe3ynbTaToB m3MepeHui. Ecmm amst mertona
HK 3aBucmmocTelr Mexay mapameTpamMu aTMOC(epsl U pe3ysbTaTaMu H3-
Mmepenwuit [P He oOHapyX)eHOo, TO I MeToZa YA ymaloch BhISIBUTH per-
PECCHOHHYIO 3aBUCHMOCTH OT Temmeparypbl. OOHapykeHa Takke IOocTa-
TOYHO CJI0XHAas 3aBUCUMOCTb pe3yJibTaToB usmepenus 1P ot xonmdecrsa
BBINIABIIUX HAKaHYHE OCaJKOB — C pocToM o0bema ocankos [II1P crauana
PE3K0 yMEHbINIAeTCsl, a 3aTeM IJIaBHO yBEJIMYMBaeTCs. MOXXHO MpeArnoso-
JKHUTh, YTO NIPU HEOOJIBIIOM KOJMYECTBE BBINABILIECH BJIard MPOUCXOIUT 3a-
KyHOpKa BEpPXHHX IOp TPyHTa, 4TO HPENSATCTBYET BBIXOAY pajoHa. Ilpu
OOJIBIIOM KOJHWYECTBE OCAJKOB Biara (QUIBTPYETCS Ha CpPaBHHUTEIBHO
OoutpIne IITyOMHBI, BRIIABINBAS PAZIOH U3 TIOP.
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Puc. 1. 3aBucumoctu pesyibratoB u3mepenuii I[1ITP meromom HK
OT mapameTpoB aTMocdepsl; a — m3mepenus 2014 r.; 6 — uzmepenus 2016 r.
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[IpoBenenHOe MccnenoOBaHNE MOKA3ajlo, YTO Al YMEHBIICHUS BapHa-
O6empHOCTH pe3ynbTaToB m3Mepenus [IIIP pexomenpyercs mpoBOAWTH B
MEepHOJ CyXOM yCcTONYMBOM MOrozabl. BhIsBIEHHAs] 3aBUCUMOCTh PE3YJIbTa-
TOB M3MEPEHUS METOJIOM YA OT TeMIepaTypsl TpeOyeT JadbHEeHIero usy-
YCHUA UCIOJB3YyEMbBIX METO/IUK.
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AICOPBISA HEOPTAHUYECKHNX NOHOB
HA MUHEPAJIBHOM COPBEHTE TPEIIEJIE
Yan Tyan Xoane, B.IO. Jlyzoeckas, cmyoenmol
Hayunwvie pyxosooumenu: T.A. FOpmasosa, doyenm xagp. OXXT, k.x.H.,
H.F. lllaxosa, ooyenm kagh. MJ[, k.x.H.
Tomcek, HU TITY, cungbinh9327@gmail.com

B Hacrostiee BpeMs cpeay pa3iudHbIX METOAOB OYHCTKH IMUTHEBBIX U
CTOYHBIX BOZ OOJBIIOE PACHPOCTPAHEHHE IMOIYYaIOT COPOIMOHHBIE METO-
Iel. AHanmu3 outepatypsl [1, 2] mokasan, uTo Haubosiee NepCIeKTUBHBIMU U
JIOCTYIHBIMU COPOEHTaMH JJIsi OYMCTKHU BOZBI SIBJISIOTCS [IPUPOIHBIE MUHE-
paiibHbIe COpOEHTHI. AJICOPOLIMOHHBIE TPOLECCHl C HCIOJIb30BaHUEM IPH-
POAHBIX MHHEPAIBHBIX COPOEHTOB HAXOJAT IIUPOKOE NPUMEHEHUE B CBS3U
C TIEPCIIEKTHBOM MX HMCIOJIb30BaHUs B TIpOIeccax BOJOOYHCTKHU BCIIEJICTBHE
Masioi cronmMocTH. OHAKO YacTO MHUHEpAIbHBIE COPOEHTHI HE 00ianaroT
HY>XHBIMU COPOIIMOHHBIMHU CBOMCTBAaMHM, U MX HEOOXOANMO XMMHUYECKH MO-
muduipoBaTs. B pesynbrare MOIM(HUIMPOBAHHS MOBBIIIACTCS MAaKCH-
MaJlbHasi COpOIMOHHAs €MKOCTh B OTJIMYHE OT MCXOAHOTO MUHEpaia B He-
CKOJIBKO a3, OJJHAKO B JaHHBIX paboTax HE MPUBOJUTCS OOBSICHEHHE MEXa-
HHU3Ma IIporiecca CopOIum.

JlanHas paboTa MOCBAIICHA MCCIICIOBAHUIO COPOIMOHHBIX BO3MOXKHO-
CTell MHHEPAIBHOTO COpOEHTA Tperena 1Mo OTHOoIeHuo K noHam H,AsOy ,
CrO,”, Ni*", Fe’*, a Tawke wucclenoBaHHe MexaHH3Ma ancopOLHM IS
JTANTbHEHILIET0 MCIIOIb30BaHMUS €0 B Ka4eCTBE COPOEHTA B IIPOLIECCAaX BOMO-
OYHCTKH.

Martepuanbl u MeToAbl. B kadecTBe npupoaHOro copOeHTa BHIOpaH
Tpenen 3uKeeBcKoro Mecropoxxaenus Kamyxckoit oomactu. ®a3oBblii co-
CTaB TpeTesia ONpPEJesUIM METOJIOM PEHTIeHO(a30BOrO aHalu3a Ha M-
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tdpakromerpe Shimadzu XRD-7000 ¢ CuK,-m3nyuermem (Germany).
VY enpHy0 TMOBEPXHOCTh (Sy;) Tperena ONpeieNnsyidi METOJOM TEeMJI0BOH
JilecopOLuK a30Ta ¢ Ucroib3oBaHueM npudopa Sorbi-3M (Russia). CopOrms
nonos Fe’*, Ni*", CrO,”", H,AsO, TpoBojuiIach Ha MPUPOIHOM Tperese B
CTaTHYECKOM PEXKHME.

Jlns monTBepIKASHHS BIMSIHUS MOBEPXHOCTHOTO 3apsija Tperena Ha
€ro COpOILMOHHBIC CBOWCTBA OBUT MPHUMEHEH HMHIUKATOPHBIH mMeron. B ka-
4eCTBE MHAUKATOPOB ObLIM BHIOpaHBI: aHUOHHBII KPACHTENb J03UH, KaTH-
OHHBII KpacuTeIb METUIICHOBBIN TOITy0Oi.

C nenblo yBEJIMYEHUS] COPOIIMOHHBIX CBOMCTB MPOBOAMIIACH XUMHYE-
ckas MoauGUKauus TOBEPXHOCTH Tpereia OKCHUTHIPOKCHIOM JKene3a
(FeOOHR).

PesyabTaThl u o0cyxkaenne. Ilo pesynsraram POA onpeneneHo, 4ro
OCHOBHOH (ha3oii Tpemnena siBisiercss Si0O,. DKCIEpUMEHTAIBHO YCTaHOBIIE-
HO, YTO TPETIEN UMEET MaNIbIi 00BEM ITOpP ¥ OTHOCHUTEIBHO BBICOKYIO YAETb-
HYIO TTOBEPXHOCTh. VICXOs M3 3TOT0, MOKHO IPEATONOKHUTb, 9TO MPU OUYH-
CTKE BOABI C HCIOJIB30BAaHUEM TpEMena He OyIayT CKa3bIBaThCS BHYTPHIM(D-
(hy3HOHHBIE IIPOIIECCHI, YTO MOXKET MOJIOKUTEIBHO BIMSTh Ha CKOPOCTh
JIOCTHKEHUsI COPOIMOHHOTO PaBHOBECHs. BbUIO ompeneneHo onTuMaibHOe
BpeMsi JIOCTIIKEHHUS] COPOLIMOHHOTO PaBHOBECHsI, OHO cocTaBmwio 30 MUH.
Bce nocnenyromye sKkCrepuMEHTHI 110 cOpOLMH ObUIM TPOBEAEHBI IIPH JIaH-
HOM BpeMeHH. [lonyuennble n30TepMbl copbiuu nonos H,AsO4, CrO,”,
Ni*', Fe** na MunepansHoM copOeHTe Tperese mpHBeIeHsI Ha prc. 1.

<

+Fe}+
—a—Ni*"
——CrO/>

—x—H,AsO4

60 80 100
C (ur-rh
Puc. 1. M3oTepMmsbl aicopOiuy HOHOB Ha YHCTOM Tperielie

PesynbTaThl SKCIIEpUMEHTa W aHAIHU3 MOJYYEHHBIX H30TEPM COpOIMn
nonos H,AsO4, CrO,”, Ni**, Fe’" B cratmueckoM pexuMe MOKa3aim, 4To
Tpemen crocoOeH JIydIle MOrJIONaTh U3 BOAHBIX PACTBOPOB A KaTHOHOB
MeTaiuios, Takux kak Fe’', Ni*', uem annonst H,AsO4, CrO,” . CopO1HoH-
HBIE EMKOCTH I10 TaHHBIM HOHAM IpPE/ICTaBIEHHI B Ta0II. 1.

Tonyuennsle u30TepMbl copoumu uono H,AsO,, CrO,”, Ni*", Fe’*
Obutn 00paboTaHbl B KoOpAMHaTax ypaBHeHHH Jlenrmropa n ®pelinmmxa.
Ha ocHoBannu 3HaueHni K03((UINEHTOB KOPPESIIMU ObUT C/IeaH BBIBOJ
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0 TOM, YTO W30TEPMBI COPOIMH XOPOIIO ANMPOKCUMHUPYIOTCS ypaBHEHHEM
JleHrMiopa, 3TO CBUAETENBCTBYET O TOM, YTO aACOPOIHS JIOKATHN30BaHa Ha
OTAETBHBIX aICOPOIIMOHHBIX IEHTPAaX C 00Pa30BaHHMEM MOHOMOJEKYJIIPHO-
TO CIIOA.

Tab6nuia 1
XapaKTepUCTUKH 21cOPOLIMY HOHOB HA TpemneJie
VoHsr Fe'' Ni*® CrO,~ H,AsO,~
A, (Mrr) 17,27 11,614 1,9988 1,97
K (rmr ) 0,113 0,206 0,102 0,07

PesynbTarhl vccnenoBaHus BIMSHUS TTOBEPXHOCTHOTO 3apsja Tpemena
HA €ro COpOIMOHHEBIC CBOWCTBA C MOMOIIBIO WHANKATOPHOTO METOJa MoKa-
3aJIM, YTO METWJICHOBBIN Toiy00#l copOMpyeTcs Ha Tperene, a 303UH HeT.
JlaHHBI (aKT TOBOPHUT O TOM, YTO AKTHUBHBIC IICHTPHI 3apsDKEHBI OTpPHUIIA-
TenbHO. [IprHIMas BO BHIMaHHE HU3KYIO PACTBOPHUMOCTH apCeHaTa JKee3a
(ITP (FeAsO,) = 5,8:10") u HeroxcnuHOCTH HOHOB xenesa (I11), B naHHOM
paboTe mpoBepeHa XUMHUYECKass MOOU(PHUKALNS Tpemnesa OKCOTUAPOKCHIOM
JKele3a ¢ IeNbl0 yIydIIeHHsT COPOIIMOHHBIX CBOWCTB Tpemesia o OTHOIIe-
Huto k annoHam HyAsOy4 (Tabu. 2).

Taonuma 2
Coep:xanue jkeJjie3a B TpeneJie mocjie MoaupuKanun

CopbeHT Wcxonnslii Tpenen Nel Tpenen Ne2 | Tpemen Ne3
Conepxanue Fe, % 0,38 0,96 2,8

W3oTepMbl COpOIMKM aHHOHOB MBIIIbsIKA HA MOIUGHUIIMPOBAHHOM Tpe-
TeJie TIpeCTaBIeHBI Ha puC. 2.

—0—Vcxonnblii Tpemnen Nel
—O—Tpenen Ne3
| —2—Tpenen Ne2

=
1

A, (Mrr!)
N W

A
X X gAY

A
iy

0 10 20 30 40 C, (urr?) 50
Puc. 2 Uzotepmer ancopOuun annona HyAsO, Ha uuctom
1 MOAN(UIMPOBAHHOM Tperee OKCOTHAPOKCUIIOM HKelle3a

YBenuueHne COpOIMOHHOM €MKOCTH Tperena MOAU(UINPOBAHHOTO
OKCOTH/IPOKCHJIOM JKEJIe3a, CBA3aHO, KaK OTMEYaJIOCh BHIIIE, C 00pa30BaHU-
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€M TPYZHOPAaCTBOPUMOI'O apceHara skene3a. Pa3paboTka HOBBIX CIOCOOOB
MOIU(UIIMPOBAHMS TPETIENa C IIETbI0 MOTYYEHHS Ha €T0 OCHOBE BBICOKOKA-
YECTBCHHBIX COPOCHTOB SBJIAETCS aKTyalIbHOW 3a1a4ei Ul BOTOOYHCTKH.
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HUHTEPIPETAIIMS PE3YJIBTATOB PABOTHI
AJITOPUTMOB BBISIBJIEHUA U3MEHEHUA
C UCTTIOJIB30BAHUEM BEI'ETALIMOHHbBIX UHAEKCOB
HA CITYTHUKOBBIX JAHHBIX
IL.B. Illanoa, cmyoenm
Hayunoui pyxosooumens M.IO. Kamaes, npog. kagp. ACY, 0.m.H.
Tomcx, TYCYP, k_m_y@mail.ru

Jnist MHTepIpeTanuy pe3ysibTaToB paboThl METO/IOB BBISBICHHUS U3Me-
HEHHMH CYUIECTBYIOT pa3nu4Hble MeTos! [1-3] ¢ mcmonp30BaHNEM KakK dM-
MUPUYECKH OIPEJENICHHBIX (PUKCUPOBAaHHBIX MOPOrOB, TaK M ONpPEJEIIeH-
HBIX aIrOPUTMaMH aBTOMAaTHUYECKOIO ONpeeseHus Noporos. Maremaruye-
CKH BCE JITOPUTMBI OMHAPHON OIEHKH M3MEHEHHWH MOXKHO BBIPA3HTh Cie-
JYIOIIUM 00pa3zoM:

L, Iz(x,y)=1
T(x,y)=

0, B OCTaNBHBIX CIyYasiX,

I7ie T — MOPOT M3MEHEHUH, 4acTO BBIABJIECHHBI 3MIUPUYECKUM IyTeM, a
14 (x,y) — byHKUMS BBISBICHUS U3MECHEHHUH.

I[J'ISI MMPUMEHCHUA PA3JIMIHBIX METOAOB BBIABJICHUA W3MEHEHUH B Kaue-
CTBE€ HCXOIOHBIX 6y)1yT HUCIIOJIB30BAHbI JaHHBIC BEIrCTAllMUOHHOI'O HHJICKCA
NDVI (naubosee pacnpoCTpaHEHHOTO B CBOEM IIPUMEHEHHH), MOJYYCHHO-
ro U3 KpacHOro u mHppakpacHoro kaHajioB crnyTHuka Landsat 8, nannbie
B3STHI B OJIMHAaKOBBIE Nepuosl roga 3a 14.07.2013 u 22.07.2016, urto mo-
3BOJISIET W30aBUTCS OT M3MEHEHHH, BBI3BAHHBIX Pa3IMYHBIMU KIIMMAaTHUe-
CKAMU YCJIOBUSAMH (CHEKHBIA MTOKPOB, TEMITEPATypa, BIAKHOCTD ITOYBHI). B
Ka4yecTBe aJTOPUTMOB BEISBICHUS W3MCHEHWH OBUIH BEIOpAHBI Pa3HOCTB,
COOTHOIIICHUE N300pa’KEHIUIA U METO]T TJIABHBIX KOMITOHEHT.

Pa3nocTs n300pakennii. B nanHOM MeTone m300pakeHHst OAHOI 00-
JaCTH, TOJYYCHHBIC B pPa3HBIC 3HAYCHHS BPEMCHHU f| U fp, BBIYHCISIOTCA
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MTUKCEIBHBIM CIIOCOOOM, I/Ie M3 KayKA0TO 3HAUCHUS IIMKCEJIs IEPBOTO CHUM-
Ka COOTBETCTBEHHO BBIYMTAETCS 3HAUCHME MHUKCENA BTOporo. MaremaTtude-
CKH 3TO MO>KHO BBIPA3UTh CIIEIYIOLINM 00pa3oM:
Id(xay)zll(xay)_IZ(xay) >

rne [, u [, — n300paskeHnsi B MOMEHTHI BpEMEHH £ U £, a (X, ) — 3HAYCHUS
KOOpJMHAT NHKcens. PesynbTupyromniee n300paxxenue /; IpencTaBisieT co-
0011 pa3HOCTH MOKa3aTeneil HHTEHCUBHOCTH M3JIyYeHHs IIEPBOTO M BTOPOTO
CHHMKOB.

PesynbraTsl paboTel AaHHOTO METONa MPEACTAaBICHBI Ha puc. 1, rue
cJIeBa HAXOANTCS Pa3sHOCTHOE M300pakeHHE B LIBETE C PSIIOM PACIIONIOKEH-
HOM IIBETOBOM IIKAJIOH, a CIIpaBa — BEpCHs N300PaKEHHSI C UCTIONB30BaHH-
€M aJIrTOpUTMa aBTOMAaTHUYCCKOI'0 OLICHUBaHUSA IMOpora W3MEHEHUM 110 METO-
ny Kamypa. Kak MokHO yBuzAeTs, mopor Ha JaHHOM H300pa)xeHHu obecre-
YMBACT JOCTATOUYHYIO HATJIAAHOCTD U3MCHCHHBIX O6HaCTeﬁ.

o S N o S s
Puc. 1. Pesynbrar pabotsl MeToa «Pa3HOCTb H300paKeHUH

CooTHolleHHe H300paskeHuil. CXOXHUH C Pa3HOCTHIO HW300paKeHHUNA
JaHHBIA METOJ CPaBHHMBAET IONMHMKCENBHO JBa CHUMKA. MaTeMaTHYeCKH
)IaHHBIﬁ METOI BBIPAXKACTCA KaK

_ I 1 (x’y )
(x,y)=—"—"—.
I 2 (X,y )

B kiaccuueckoM NpeACTAaBICHUHM 3HAUSHUS Ha Pe3yJIbTUPYIOLIEM
CHHMMKe HaxonsTcs B npejenax [0, o], 4To 3HAaUUTENbHO 3aTPYHSET PadoTy
C pe3yibTaTaMu AaHHOTO MeToaa. EciM 3HaueHHss WHTEHCHBHOCTH ITHKCE-
Jiel paBHBI, TO B pe3ynbTare Oy/er 3anucana 1.

Jnist HopManu3anuy jxe pe3yJsIbTaToB JaHHOTO aJlTOPUTMa MOXKET OBITh
UCIIONB30BaHa (DYHKIHA apKTaHIeHCa CIEeLYIONUM 00pa3oM:

Loy )
L(x,y)) 4

Ilocne MNPUMCHCHUSA HOpMAJIN3allun 3HAYCHU PE3YJIbTUPYIOIIETO U30-
6pa)KeHI/I$I 6yZ[yT HaxXoJUTbhCAd B U3BECTHBLIX MpPEACTIax, a NOpOor 3HAYUMbBIX
HM3MEHEHUH MOKET OBITh HafIZ[CH C MOMOUIBIO AJIT'OPUTMA, UCTTOJIB30BAHHOT'O
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B TpensiaymeM myHkTe. Ha puc. 2 mpeacTaBiaeHs! pe3yabTaThl padoTHI al-
TOPUTMA OTHOIICHMS H300paKEHHUsI CO IIKAJIOW W3MEHEHHH M OWHapHas
BEpCHsI C HCHONb30BaHNeM anroputMa Kamypa.

B os
0.6

Puc. 2. Pesynbrar paboTsl MeTona «CooTHOMEHUE H300paXKeHHI

Mertona riaBubix komnoneHT (MI'K). B 1anHOM MeToze IpUMeEHsIET-
¢ peoOpa3oBaHue TNIABHBIX KOMIIOHEHT, a 3aTeM JIMHEeHHOe mpeodpa3ora-
HUE, KOTOpOE OIpeAessieT HOBYI0 OPTOrOHAJbHYIO KOOPJIWHATHYIO CHUCTE-
My, TIO3BOJISIFOIIYO MPECTABUTh UCXOIHEBIC JaHHbIC 0e3 Koppesun. Ma-
TEMaTHYCCKH HAO0Op UCXOMHBIX JaHHBIX X' = [Xi, ..., X;, Xi], nanHBIE pa3-
MEpPHOCTEIO L, nMerormue MaTpully kKoBapuarmu C, a TII1aBHbIE KOMITOHEHTHI
Yy, ..., Y, Y, OynoyT ompenensTscs Kak:

Vi=eyXi+eyXo+...enXy=e'|X,
rae T — TpaHCIIOHHMPOBAHHAS MaTpPHIIA, el = e, ..., e]] — 2TO coOCTBEH-
HBIE BEKTOPBI MaTpHIibl KoBapuaiwu C.
PesynbraThl paboTHI aIrTOpUTMa NPEICTABICHBI HA PUC. 3, TIe clieBa —
OpUTHHAIbHOE M300pakeHHE B I[BETE, a ClpaBa — OWHApHAs BEPCHS, pe-
3yJbTaT paboThl anroputMa Kamypa.

Puc. 3. Pesynbrar paboTsl MeTona «MeTOA TIaBHBIX KOMIIOHEHT»

B tabnuue npencraBiieHbl pe3ysbTaThl CPABHEHUST M300payKeHUH, Mo-
JMY4YCHHBIX TIpH pabdote anroputma Kamypa. /laHHOEe cpaBHEHHE MPOU3BO-
JUTCS C IIEIbI0 OmpenesieHus d3QQeKkTuBHOCTH MeTona Kamypa B 1esioM u
BEISBIICHUS HanOosee cOaTaHCHPOBAaHHOTO METOJA BBIABICHUS W3MEHCHHN
Ccpenu NPUBEACHHBIX BBIIIIE.
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Pe3yabTaThl cpaBHeHus m300pazkeHnii Meroga Kamypa

Paznocts | OtHomenue | Perpeccus MI'K MI'K BU
PasnocTs - 7,5 3,0 9.4 43
CooTHOIIIEHHE 7,5 - 9,0 4.9 7,8
MI'K 9,4 4,9 10,0 — 10,0
Bcero 24,2 29,2 28,4 34,3 28,5

Jannas paboTta Obula BBIIOJIHEHA B IIEHTPE KOCMHYECKOTO MOHHTO-
punra 3emiu TYCVYPa.
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HUHTEPIIOJISIIUSA U DKCTPAIIOJIALIUSI TAPAMETPOB
KOHTYPA JINHUM HA OCHOBE JJAHHBIX B/l HITRAN
JJISI MOJIEKYJI H,O
E.A. Illeguenko, cmyoenmka kagp. ACY
Hayunwuii pyxogooumens b.A. Boponun, ooyenm xagh. ACY, k.¢p.-m.H.
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[IpoBecTH OLICHKY C MCHONB30BaHNEM OAHKOB JTaHHBIX, COCTOSIINX U3
SKCIIEPTHBIX M YKCIEPUMEHTAIBHBIX pe3ynbraToB, Hanpumep HITRAN [2]
u GEISA [3], — nens ganHo# paboTel. IMEIOTCS cCrieKTpoCKomndIecKrne OaH-
KN JaHHBIX, COJEp KaIllie COTHH MUJUIMOHOB BOZISHOTO Iapa, HampuMmep,
pacuer VTT — comepxur nourn 700 Mummnoros nepexonos HD'®O [1].

,21_]'151 MMPaKTUYECKOro MCHOJIb30BaHUA, KPOME€ HCHTPOB U MHTCHCHUBHO-
CTei, HEOOXOJMMO 3HAThH MMAapaMETPhI IICHTPOB JIMHUIA, B YaCTHOCTH, TaKHe,
Kak caMOYIIMpeHHe, YIIUPEHUE BO3AYyXOM, KO3((HUIMEHT TeMIlepaTypHOH
3aBUCHMMOCTH W mp. CrenaTb BBICOKOTOYHBIE PacyueThl MapaMeTpoB, WIIN
9KCIEPUMEHT U TaKOTrO YHCIA JIMHUH HE IPEJCTABISETCS BO3MOMKHBIM.
Ocraercst BO3MOXKHOCTB CJIeNIaTh OLIEHKH, KOTOpBIE OBl OBLIH IO BO3MOXKHO-
cTH pueMiieMbIMH. K penienuro JaHHON IpoOIeMBI M TPUCTYTIAEM.

Bo Bcem BJI HITRAN-2016 0ko0j10 7 ¢ IMOJOBUHOM MHJZIMOHOB JIMHHIA.
Jlns uzoromonora HZIGO (ocHOBHOM M30TOMHMYECKON Moaupukanuu) — 142
Teicaun. C momorpo uHTepnosammid u sxcrpanominuii w3 b/l HITRAN
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BO3MOJXKHO TOJyYUTh OLIEHKH MapaMeTpoB, KOTOPBIE HEOOXOIMMBI IS KO-
HEYHBIX TT0JIb30BATENCH 3TUX TaHHBIX.
Hcnone3yst OTCOpPTHPOBAaHHBIE JaHHBIE, ObLT MOCTPOEH rpaduk 3aBH-
cumoctn G-self (mapamerpa camoymmpeHus THHUH), OT J-top (J') (yrioBoi
MOMEHT MHEpLUH) BepXHero ypoBHs (puc. 1).
Mo>XHO 3aMETUTh OOIIYI0 HUCMAAIONIYI0 TEHJAEHIINIO C pocToM J' Ha

puc. 2.
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Jns moctpoennst TpauKoB OBUIM HCIIOIB30BaHbI TAKHE PENAKTOPBI,
kak LibreOffice, Microsoft Office Excel, IBM Lotus Symphony, B 3aBucu-
MOCTH OT pa3MepoB (haiina u mocTaBiIeHHON 3ama4n. [ mocTpoeHus Tpa-
(hukoB MeHee ueM 32 ThIC. JaHHBIX HcTonb3oBaitca Microsoft Office Excel,
Ui Gonbliero konumdectBa npumensuinch LibreOffice mwmu IBM Lotus
Symphony. [Ins Haxoxnenus: cpensero 3Hauenust G-air ot J-top, ¢ momo-
IBIO sI3bIKa MporpaMmupoBanus C++ OblIa HalcaHa MporpamMma.

Ha puc. 3. npencrasnena emie 6osiee TouHast 3aBUCUMOCTh G-air (ymm-
peHHUe JIMHUN BO3AYyXOM) OT J BEpXHEro W HWXKHEro ypoBHed mist P-, Q- u
R-BetBeil.

0.6
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.\
0.4
——Pan1
0,3 —de—Pan 3
——Pan 2
0,2
0,1
0 : : : . . )
0 5 10 15 20 25 3¢

Puc. 3. 3aBucumocts G-air

Bnaroz[apﬂ MOJYYCHHBIM JAaHHBIM YK€ MOKHO OLCHKY IIapaMCTpOB
JJIL BHAUYUTCIBHOI'O 9YUCJIa MEPEXOI0B.
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BUOJIOIT'NYECKASA DOP®EKTUBHOCTD
3EJIEHOT O CIIEKTPA CBETOAUO10B
A.IL Illkapyno, acnupanm
Hayunouit pykosooumens A.I'. Kapmauwes, npogh. xagh.POTOM, 0.6.1.
Tomck, TYCYP, schkarupo.anastasia@yandex.ru

B Hacrosimiee Bpemsl HaOJIONAeTCsl pa3BUTHE CBETOAMOIHBIX MPHOO-
POB, 00ecneYnBaloINX KaueCTBEHHOE OCBEIIEHHE, 00JalafoNiX JITHTEIb-
HBIM CPOKOM JKCIUTyaTaliu. 113 sKoIornueckux XxapakTeprucTHK CBETa Hau-
Oosilee 3HAUMMBIMH SIBIISIOTCS TIPOAOJDKATEIHHOCTh BO3/ACHCTBUS, MHTEH-
CHBHOCTh BO3JICHCTBHS (OCBEIIEHHOCTh) M KadecTBO cBera. M3meHeHne
OCBEIIEHHOCTH OTpa)kaeTcs Ha (PM3HOJIOTMYECKOM PeakInu phIO, KOTopas
MOXET CONPOBOXKIATHCS M3MEHEHHEM JHMM(OLUTOB U 3PUTPOLUTOB, KOH-
HeHTpanueil TeMorIoonHa, GMOXHMMUYECKOTO COCTaBa CHIBOPOTOYHBIX Oe-
koB [1, 2].

B Hacrosmel craThe paccMaTPHUBAIOTCS PE3YJIbTAThl UCCIENOBAHUN
BIIMSIHUSL CBETOJMOJIOB C 3€JICHBIM CIEKTPOM Ha IMOKa3aTell pocTa aKBapH-
YMHBIX pbIO Bujia Barbus titteya. Llespto ucciaeoBaHui SIBISUIOCH H3Y4YEHHE
BJIMSIHHS CBETA HA HHTEHCHBHOCTBH POCTA MOJIOJH PHIO.

B pabore npezacTaBieHa onbITHas TpyIIia akBapuyMHBIX pbIO OapOyca
BHUIITHEBOT'0, KOTOPBIE OTHOCATCA K ceMeiicTBy kapmoBbeix (Cyprinidae).
Pasmep 6apOyca BumHeBoro (Barbus titteya) He npesbimaer 5 cM [3]. Cam-
KM MEUyT JI0 IBYX-TPEX COTE€H HKPHHOK, U3 KOTOPHIX Ha CIIETYIONINE CYTKH,
B 3aBHCHUMOCTH OT TEMIIEPaTypbl BOJbI, HAUWHAIOT TOSBIATHCS JIMYUHKH.
JlnumHKa pacTeT, pa3BUBACTCS M Yepe3 HEKOTOPOE BPEMs MPEBpAIAcTCs B
MallbKa, KOTOPBIH 10 CBOEMY BHEIIHEMY BHIYy HHYEM HE OTIMYAeTCS OT
B3pOCIION PBIOBI. YiKe Ha CTaJMu JMYMHKYA HaYWHAETCsl JIMHEWHBIN U Beco-
BOW pOCT pBIOBbI. PHIOBI pacTyT B TeUeHUE BCei KU3HH, BHaYajle 3TOT MpO-
1ecc mpoTeKaeT ObICTPO, 3aTeM POCT 3ameisiercs [4, 5].

J11s1 DKCTIEpUMEHTOB MKpY TTOJIy4Yaid OT OJAHOW Mapsl MPOU3BOAUTEIEH
B aKBapUyMHBIX YCIIOBHSX. MaJIbKOB OTCKUBAJIM 10 5 IIT. B 2 aKkBapuyMa
o6beMoM 20 J1 ¢ OJMHAKOBOH perynupyemoit temmepartypoit 24-26 °C u
aspanuei Boasl. [IpoBoamim perynspHyio cMeHy He MeHee 50% oOnema
Boxbl. KopmiieHne Moitomy Benoch A0 HACBHIIICHUS JKUBBIM 300IUIAHKTO-
HOM — >kKaOpOHOTUMH pakooOpasHeIMH apTeMus. CKOpOCTh pocTa MOJOAN
pBIO ompenensiack ¢ TOYHOCTEIO 10 | MM kaxneie 10 mmeit. Ilepmon Ha-
6monennit cocraBui 40 gHEH.

KonTponem cmyxun «Oensliny cBeT OT JIOMHUHECHEHTHOHN JIaMIIbI, SB-
JSIFOIMICS MaKCUMAJBbHO IMPUOJIKEHHBIM 10 CIIEKTPAILHOMY COCTaBy K
COJTHEUHOMY H3JTy4EHHIO.

95



Ha onbITHBIE TPyNITEI MaTBbKOB PHIO HETIPEPHIBHO XPOHUYECKH AEHCT-
BOBAJIO CBETOAMOJHOTO OCBEILCHHE 3EJCHOIO CIIEKTpa. VIHTEHCHBHOCTH
OCBEIIEHHS OTPEJIEINISUIN JTFOKCMETPOM Ha MOBEPXHOCTH BOJBI C TOYHOCTBIO
+5%. OcBemenHocTs — 460 1K, ApkocTh — 219 k/M°. Ha Kaskryro rpyIist ¢
OJIMHAaKOBOIl MHTEHCHUBHOCTBIO JIEHCTBOBAJIO €CTECTBEHHOE COJHEYHOE OC-
BEIIICHUE OT OKOH MTOMEIIEHUS, B KOTOPOM HAaXOJUIINCh aKBAPUYMBI.

Pe3yabTaThl U X 00cy:KaeHUe. AHATU3 CPETHECTATHCTUUECKUX JaH-
HBIX TIPUPOCTa MOJIONH PHIO (puc. 1) Mo3BONAET yTBEPXKIATh, YTO MPUPOCT
MAaJIbKOB OMNBITHOHN I'PYIIBI MPOXOAUI MO SKCIIOHEHIINAIBHON KPUBOH, Hau-
OoutbIIas FHTEHCUBHOCTH MPHpOCTa oTMedeHa ¢ 30-x cyTok. B cpaBHeHuu ¢
KOHTPOJIBHOH TPYMITOH MPHPOCT OMBITHBIX MOJoIei Ha 1,2 MM OorbIire.

30-e cyTkH | 45 45,8
20-e cyTin ey 276g
10-e cyTku 2,2
0 2 4 6 8

NMPHUPOCT, MM
“onbTHas rpynna  ® koHTpOJIBHAS TpyTIIA

Puc. 1. IlpupocTt ManbkoB

ITo pe3ynbTraTaM MOJYYEHHBIX NAHHBIX HAOIIOACHHS MOXXHO CIENaTh
CJIEAYIONINIA BBIBOJ], YTO CBETOMOIHOE OCBEIICHHE C 3€JICHBIMU CIIEKTPOM
A OCBEIIEHHOCTHIO B 460 ITIOKC MMEET MOJIOKUTEIHLHOE BO3LEHCTBHE Ha
pOCT MOJIOIU PHIO. YCKOpEHHE pocTa MOJIOTU PHIO MO BIMUSHHEM CBETO-
JINOJIOB 3€JIEHOTO crieKTpa cocTaBmio 20,6%.
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BJIMSAHUE HE®TEITPOAYKTOB HA PASBUTHUE BUIIIHEBBIX
BAPBYCOB
A.A. Illymunun, cmyoenm
Hayunoui pykosooumenv A.I'. Kapmauwies, npog., 0.6.H.
Tomck, TYCVP, kap. POTOM, shumilin.alex@bk.ru

Hedtansie yrneBomoponst (HY) sBnstoTcs omHuMm W3 HamOoiee
OTACHBIX M MIMPOKO PACIpPOCTPAHEHHBIX MOJUTIOTAHTOB. 3arpsi3HEHUE MMHU
BBI3BIBAETCSI He(hTEra30BOM MHAYCTpHEll M APYIMMH BHUAAMH aHTPOIIOTCH-
HON nesitenbHOCTH. [lomaBmas B Mope HE(DTh MOMKET IIEPEHOCUTHCS Ha
MHOTHE COTHU MHWJIb OT MecTa cOpoca, IMOCTENEeHHO MPOHHMKATh B TOJIILY
MOPCKOM BOJIbI, HAKAIIJIMBATHCSA B JOHHBIX OCAJKaX, a 3aTeM BHOBb BCIUIBI-
BaTh Ha IOBEPXHOCTH, CO3/aBasi BTOPUYHOE 3arpsizHeHne. OHa mpeacTaBiIs-
eT co0Ol CMech COEIMHEHHWH B OCHOBHOM HecHenn(pHUECcKOro JeHCTBHSA,
TOKCHYHOCTh KOTOPOW NPEUMYIIECTBEHHO OOYCIIOBIMBAIOT MOJIHAPOMATH-
yeckue yraeBopopoas! (ITAY). MHuorue KomroHeHTH He(TH (TIaBHBIM
00pa3zoM, HU3KOMOJIEKYJISIPHBIE) 00IaJaf0T HApKOTHYECKIMU W HEpBHOIA-
PATTMTUYECKIMHU CBOWCTBaMH. MakCcHUManbHasl yrpo3a Al THAPOOHOHTOB —
BOJIOPACTBOPHUMBIC W JUCIIEPTHPOBAHHBIE 37eMeHTHl Hedru. McTuHHBIN
pacTBOp M TOHKO3MyJIbrupoBanHsle HY TokcuuHee, uem rpy0ast qucriepcus
HedTh. C mepexonom ot HY ¢ HemocpencTBEHHOI EMbI0 aTOMOB yTiiepoia
K CIIO)KHBIM U Pa3BETBICHHBIM MOJIEKYJIaM, B OCOOCHHOCTH TOBTOPSIIOIIECH-
CSl CTPYKTYpBI, KpOME TOTO, COTJIACHO MEpe YBEIWYEHUS OTHOCHUTEIBHOU
MoJeKyJIsipHOM Maccel [TAY mpoucxonuT HapacTaHue uX TokcuuHocTH. I1o
9TOH NMpHUYMHE MAaKCHMAJIFHOE BHUMAaHUE YYEHBIX B MHUHYBIINE TOJBI IPH-
TATUBAIOT BICOKOMOJIEKysipHble [TAY [1].

B nanHo# pabote paccMaTpuBaeTcs BIMsSHHE HEPTEIPOLYKTOB HA pa3-
BUTHE aKBapHUyMHBIX PBIO — BUIITHEBOTO OapOyca. [yt 3Toro HeoOXoaumMo
PaccMOTPETh CIEAYIOIINE ITyHKTBL: 0COOEHHOCTH SMOPHOIIOTHH PBIO, OHTO-
TeHe3 pbl0, BIMSHNE HE(QTEIPOAYKTOB HAa IMOPHOHAIBHOE PAa3BUTHE PHIO U
UX OHTOTEHE3.

OOBeKTOM HCCIeIOBaHUS SBISUICS BHIMTHEBBIN OapOyc (n1aT. Puntius
titteya). BumnaéBbrit 6apOyc — BuA JIydenéphix peI0 W3 ceMeHCTBa Kaprio-
BbIX. BriepBbie Obu1 onncan B 1929 r. Ponuna ero B Asuu, B pekax Kenanu
n Hungana B [llpu-Jlanke. Takxe ecTb HECKOJIBKO 3aBE3CHHBIX IOIMYJISILIMH
B KosrymOun u Mekcuxke.

BurineBslit 6apOyc 3aneceH B KpacHyro KHUTY Kak BHJ, HaXOJISIIIHIACS
oz HadmonenreMm. C 1988 mo 1994 r. oH ObLI OTHECEH K BUJAM, HaXO/s-
HIMMCS IO yTPO30ii, HO ceiluac KpU3UC MUHOBAIL.

[Ipeamnountaer MecTa ¢ MEAJICHHBIM TEUCHHUEM JTHOO cTOS4Yel BOIOH 1
JTHOM, TIOKPBITBIM OTIABIIMMH JINCTHIMH M BeTKaMHu. PpiOa HeOombImas pas-
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MepoM, MaKCHUMaJIbHasl JAJIMHA OpIOIIKa KOTOPOH — 5 cM, OOBIYHO MEHBIIIE.
CpenHsis IpoIoIDKATEFHOCTE JKU3HU — 4 To/1a.

LlBeTr Oprommka TeMHO-KPACHBIH M KOPUIHEBATHIH B OOBIYHOM COCTOSI-
HHUM, HO BO BpeMsi BO30YXICHHS WM HEPECTa CaMIbl CTaHOBSTCS SIPKO-
BHIITHEBOTO I[BETA, ITOYTH aJIOro. Takxke MO OPIONIKY MPOXOIUT TEMHAs I10-
JI0ca, HO He CIUIONIHAA, a OT/IEJIbHBIMHU IISITHAMHU [2].

Jnist sKcriepuMeHTa ObUTH MPEJOCTABJICHBI JIMYMHKH B KonnuecTBe 40
HITyK. Bo3pacT TMUMHOK cOCTaBIIsUT BTOPBIE U TPETHU CYTKH MOCIE OILUION0-
TBOpeHUs. JIMUMHKN KOHTPOJIBHOM IpyIbl B KoiaudecTBe 20 MTYK HAXOIH-
JUCh B HOPMAIBHBIX YCIOBUSX. Jpyrue 20 JUYMHOK SIBISJIMCH DKCIEPH-
MEHTaJIFHOH TPYNITOH HAXOIMINCh B BOAE C BHECECHHBIMH B Hee HedTenpo-
nyktamu B KoHueHTpanmu 0,5 mr/n. B pesymbrare skcmepuMmenTta ObLIO
BBISIBJICHO TIOBBIIIEHHE CMEPTHOCTH B SKCIIEPUMEHTAILHOM IpyIIIE.
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OCOBEHHOCTH BUOTOIMNYECKOI'O PACITIPEJIEJIEHUA
MOYBEHHBIX HEMATO/I B IOJKOPHEBOM 30HE
XBOMWHBIX MTOPO/I TIEPEBHEB
E.A. Akoenesa, /1.A. Knroesa, cmyoenmxu
Hayunwvui pyxosooumens T.B. /lenucosa, doyenm, K.0.H.
Tomck, TYCYP, kagh. POTOM, katyusha.yakovieva.96@mail.ru
Ipoexm I'TIO 1401 «Bbuounouxayus oxpysicaroujel cpeowvly

Lenp HamMX MCCIEAOBAaHMH 3aK/II0YAIACh B UCCIEIOBAaHUN OCOOCHHO-
CTel pacrpezieleHus MOYBEHHBIX HEMATO[ B MOJKOPHEBOW 30HE €M U CO-
CHBHI B ceHTs10pe 2016 T.

Hccenenosanus npoBOAMINCH B Ipenenax ropoga ToMmcka, Ha paBoM
Oepery pexu Tomu B Hauane oceHu: ceHTAOps 2016 r. OOpasibl dKcHepH-
MEHTAJILHOH MMOYBBI JJISI UCCIIEIOBAHMS YHCIEHHOCTH M TTOYBEHHBIX HEMa-
TOJ OBIITM OTOOPAHBI B CBETJIO-CEPHIX JIECHBIX MouBax. [ mcciuenoBaHus
pacrpeneneHus Hemaroj OblI BBHIOpaH CMENIAHHBIH MHOTOJIMCTBEHHBIN
pa3HOTpaBHBIN Jec. B moaxopHeBO# 30HE JepeBbEB MPOOBI OTOMpAICh C
noBepxHocTHOTO cinost (0—10 cm) u Ha paccrosaun 20, 40, 60 u 80 cMm oT
KOPHEBOW LIEHKHU 1€PEBHEB.
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Brienenue HemaTon OCYIIECTBISLIOCH 1O MeTony bepMaHa u3 Hase-
cok mouBkl 15-30 r ¢ moBTopHOCTRIO B 3 pasa [6. C. 136]. dius dpukcarmu
ObUT WcroNb30BaH crenuanbHblil ¢pukcatop — TAD (TpudstaHonamuH +
¢dopmanuH + Boja B cooTHOmEHUH 2:7:91).UncneHHOCTh oMUY 04~
BEHHBIX HeMaTo paccuuTsiBany ¢ yuérom Ha 100 r moussl [5. C. 6]. Ilomy-
YeHHbIE JJaHHbIE 00padarkiBaiu B porpamme Microsoft ® Excel.

Hewmarozp! mocie npocredmmx — Hanbosee Oorarast 0 YNCICHHOCTH U
BUIOBOMY Pa3HOOOpa3MIo TPyIIa MOYBEHHBIX OpraHn3MoB. OHH SIBIISIOTCS
OJTHOW M3 BaXKHBIX yacTeil mouBeHHOU OwoTH [3. C. 139]. JloctaTouHO 00-
HIMpHOE 00beIMHEHUE, TIPENICTABUTEIN KOTOPOH pacipoCTpaHEeHbl BO BCEX
KJIMMaTHYEeCKUX 30HaX 3€MHOTO IIapa: B MOPSX, OKEaHaX, BCTPEYAIOTCS OT
CEBEPHOTO IMOJII0ca A0 NPUOPEXKHBIX BOJ U BHYTPEHHUX BOJIOEMOB AHTapK-
THJIBI, HACEJISIOT IPECHOBOJIHBIE BOAOEMBI, OCBOMJIM BCE THIIBI MOYB (OT
TOP(SIHUKOB TYHJPHI JIO CBHIIYYHX MECKOB MyCThIHB). Tak e, Kak U Mmpo-
cTelfme, HeMaToIbl OONUTAIOT B TOHKHUX IUICHKAaX BOJBI WM THHUIOMIAX Ma-
TepUsiX, a HEKOTOPbIE APa3UTUPYIOT HA KOPHSX pacTeHui. B 3aBucumocTn
OT KIIMMAaTHYECKUX 30H M OT THIA ITOYBBI MCHSAIOTCS MX YHCICHHOCTh M BH-
JoBoii coctaB. [1o olleHKaM y4eHbIX, YUCICHHOCTh UX OOBIYHO COCTaBIISIET
HECKOJIPKO MWJIJTMOHOB Ha | KBaJpaTHBIH METp, Ha KHCIBIX II0YBaX OHA
MOXET CHU3HUTBCS 10 HECKOJIBKUX COTEH ThICAY, & B 0COO0 XOPOIIUX YCIIO-
BUsIX Bo3pactaeT a0 50 muH [4. C. 428].

B mouBeHHOM sIpyce OHH HE TOJBKO JKHBYT, HO M Y9aCTBYIOT B Pa3HO-
00pa3HbIX Tpoleccax, TaM HIYHIMX, B TOM YHCIIE B KPyrOBOPOTE BEIIECTB.
Bennka ponb MOYBEHHBIX HEMATOA B TOIAEPKaHWHU IUIONOPOAMS M JaXe
€ro MoBbIlIeHHsl. HeMaTobl UMEIOT TecHble TPO(pUUECKHE CBSI3U C OakTe-
pHsMH, TpUOaMH, PACTEHHISIMHU; aKTHBHO y4YacTBYIOT B IPOLIECCE MUHEPAIH-
3allMU BEIIECTB U CO3/IaHUU ITOYBEHHOTO IIOAOPOAHNS, BBIOIHSIOT PEryJis-
TopHyI (yHKIHIO Yepe3 xumHudecTBo [4. C. 428]. M3ydueHne HeMaTon-
MapasuToB PacTeHHH Ba)KHO C NMPAKTUUECKOH TOYKH 3pPEHHUS: HEKOTOphIC
BU/IBI OTHOCSTCSI K KapaHTHHHBIM OOBEKTaM, OMACHBIM BPEANUTEISIM CElb-
CKOXO3SHCTBEHHBIX KYJIBTYP, CHHXKAIOT YPOKaii, SBISIOTCS MEPEHOCUNKAMHU
BUpYycOB pacteHuil. Kpome Toro, ucrosiap30BaHue HEMATO/ B KadyecTBEe OHO-
JIOTUYECKUX MHIUKATOPOB IJIsI OLICHKU COCTOSIHUS IIOYBEHHBIX 3KOCHCTEM B
HacTosIIee BpeMs sBIIsieTCsl Tpu3HaHHBIM (akToMm [9. C. 19].

B pesynbTaTe NpoBeICHHBIX HCCIEIOBAHUNA MOXHO CIeNaTh CIEAyo-
IIY€ BBIBOJBIL:

1. Iluk YucnIEeHHOCTH HEMAaTO B IOAKOPHEBOI 30HE COCHBI HaOMIOIa-
ercst Ha pacctostHAn 40 cM.

2. HanMmeHbIIas 4UCIEHHOCTh TOYBCHHBIX HEMAaTOJI COCHBI Ha pac-
crostauu 80 cM.

3. Mcxons n3 JaHHBIX MCCIIEAO0BAaHMUS, HAMOObIIAsE YUCICHHOCTh 104~
BEHHBIX HEMAaTOJ B IOJKOPHEBOH 30HE €M Oblta 0OHApyXKEeHa Ha PaccTos-
Huu 20 cMm.

4. Ha paccrosituuu 80 cM OT KOPHEBOM IIEUKH €] YUCICHHOCTh HEMa-
TOJ ObLIa MUHUMAJIEHOM.
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5. CpaBHUB NOKa3aTed YUCICHHOCTH MOMYJISIIMM MOYBEHHBIX HEMa-
TOH, ABYX NOPOJ JEPEBBEB — €JIU U COCHBI, MOKHO CAEATh BBIBOJ, UTO HaU-
0oJpIIas YMCIEHHOCTh HEMATO OOWTAeT B IMOJKOPHEBOW 30HE COCHEI, a B
MTOIKOPHEBOW 30HE €M HaumOOJbIIasi YUCICHHOCTh HEMATOl OOUTAET TOJb-
KO Y KOPHEBOH IIEUKH.
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AHAJIN3 JEATEJBHOCTH 1O PABOTE C TIPEKYPCOPAMU
U YKA3ZAHHUE (IIOCTAHOBKA) ITIOPSIIKA
OBPALIEHHWS C HUMH
E.B. Kanowviuesa, mazucmpanm xagh. YU; E.B. Baacenxo,

J.H. Apemuyk, cmyoenmut kagh. PITIM; E.II. ’Kykoe, cmyoenm
kagh. AOU TYCYPa; B.B. Anugpanos, cmyoenm Cuo6l' MY
Hayunvui pyxosooumens U.A. Exumosa, 3a6. kag. xumuu Cubl’ MY, k.x.H.
Tomck, TYCYP, ekimova_ira80@mail.ru

JlunieH3upoBaHue AEATeNbHOCTH, CBSI3aHHOH C 000pPOTOM MpeKypco-
POB, TTOATBEPXKAAET (PAKT, YTO PsiL MPEKYPCOPOB MOXKET HCIIOIB30BATHCS HE
TOJIBKO JUIsl U3TOTOBJIEHHs HapkoTHieckux cpenactB (HC) u ncuxoTporHbIx
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Bemiects ([1B), HO W I U3TOTOBIEHUS B3PBIBUATHIX BEIIECTB, MAPOTCXHI-
YECKUX CMecel M XUMHUECKOTo Opykus. [I03ToMy ycTaHOBIIEHHE JKECTKOTO
TOCYIapCTBEHHOTO KOHTPOJII 000pOTa MPEeKypCOpOB KaK XMMHUYECKHX Be-
IIECTB, YaCTO HCIIONB3YyEMbIX I HE3aKOHHOTO HM3TOTOBIICHHS YKa3aHHBIX
BBILIE BEIIECTB, a TAKXKE XMMUYECKHX PEareHTOB, UCIIOIb3yEMbIX IS He3a-
KOHHOT'O M3TOTOBJICHHS B3PHIBYATBHIX BEIIECTB U AJIEMEHTOB XHMHYECKOTO
OPYXHsl, ABISIETCSI aKTYAJIbHBIM.

[IpaBWIIBHO COCTaBJIECHHBIN aNroOpuTM OOpAIIEHUs] C TPEKypcopamu
TIO3BOJIUT NTOMOYb PYKOBOJIUTENSIM OPraHU3alMi IMOATOTOBUTH JTOKYMEHTHI
HEOOXOANMBIE TIPH MPOBEPKE KOHTPOJIEHO-HAA30pPHBIMH OpraHaMu, a TaKKe
03HAKOMHT C OOIIMMH IPUHIIATIAMHE TTPOBEACHUS IPOBEPKH.

AHanu3 XpaHeHUS W peai3aliy MPEKYypPCOPOB IMOMOXKET HAWTH Clia-
OBle MeCTa B OpraHU3aINH, KOTOPBIE MOTYT CO31aBaTh YIPO3y XUMHUICCKOH
u GHosormueckoil 6e3omacHoCTy.

Lenpio sBIISIETCSI HA OCHOBAaHWW aHAU3a AEATEIBHOCTH, CBSI3aHHOM C
000pOTOM TIPEKYPCOPOB, CO3IaTh 0a3y JAHHBIX W AITOPUTM 0€30IIacHOro
oOpalleHus: ¢ HUMHU.

W3y4as ngesrenbHOCTD Mo padote ¢ npekypcopamu B CHOUPCKOM TocCy-
JIApCTBEHHOM MEIUIMHCKOM yHuBepcurete (nanee — Cubl’'MY), Obu1 co-
CTaBJIeH OOIIMH IepedeHb BEIecTB (Jajiee — mepedeHp 1), copepKamuit
cllenyronyo HH(GOpPMaIHio: Ha3BaHUe, BeC, JaTa M3TOTOBJIEHHS, CPOK Xpa-
HCHHUS.

Hanee mepedeHs 1 ObUT MPOBEpEH HA HATMYUE UCCIEAYEMBIX BEIIECTB
TpeOYOIMUX M0 3aKOHONATEIECTBY OCOOBIX MEp XpaHEeHHWs, T.€. MPEeKypco-
poB. W3-3a 601pII0T0 KOMIMYEeCTBA HANMEHOBAHUI M HATHYHS TPHUBHAIBHBIX
Ha3BaHWUI B mepedyne | ObUT 3aTpadeH OONBIIONH 00bEM BpeMEHH IS yCTa-
HOBJIICHHS COBIIAJICHWH CO CIMCKOM IpeKypcopoB. Kak m3BecTHO 3arpara
BpPEMEHHU J00aBIIsIET MOTPEIIHOCTD, CBI3AHHYIO C YEJIOBEUECKHM (DaKTOPOM.
CocTraBHB TOJHBIN CIHCOK IPEKYPCOPOB U3 HepeuHst 1, ObLIo onpeneseHo,
K KakoW TabyuIe MpeKypcopoB KaXIbld M3 HUX OTHOCUTCS. Cleayronm
JISWCTBUEM CTaJIO, YUUTBIBAs KJIAcC IMOMEIIEHHS W TabJnIy MpeKypcopa, yc-
TaHOBUTH, KaK MPABIILHO COTJIACHO 3aKOHOJIATENILCTBY €0 XPaHUTh M KaKue
OTYETHOCTH O JEATENFHOCTH, CBS3aHHOM C HUM, CIIETyeT IPEJOCTaBIIsITh.

[Ipoananu3upoBaB JaHHBIE, MOXHO TPEICTABUTH B BHIE CIEIYIOMIETO
NTOpUTMa JICHCTBHSA C IPEKYPCOpaMu: ONpPEEIUTh, OTHOCHTCS JIM JTaHHOE
BEIIIECTBO K MPEKypcopam; ONpeeuTh HOMEp TaOJUIIbI, K KOTOPOH OTHO-
CUTBCS AHHBIA MPEKypCcOop; YCTAHOBUTH METOIBI XpaHEHUS Ui BEIIeCcTBa
YYHTBIBas, K KaKOH TaOIHIIe OHO OTHOCUTCS, YCTAHOBUTH METOBI OTYETHO-
cTH (3KYpHAJIBL, TOITYCKHU H T.J.) M TOPSAOK JIMIIEH3UPOBAHHUSI.

g ycTpaHeHus 4enoBedecKoro (hakropa M COKpaImieHHsl BpeMEeHH pa-
0oTsI OBITa co3maHa 0asza MaHHBIX, coAepkKamas ooiee MmoIpPoOHYI0 HHPOP-
Malyio O TpPeKypcopax — XHMHUYecKas HWH(pOpMalMOHHas 0a3a JaHHBIX
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(XUBA-IT). N B nanmpHeiimeM ObUT pa3paboTaH HAa OCHOBE aHAJIOTOB B JTaH-
HOH cdepe MporpaMMHBIA NPOAYKT — XMUMHUYecKas WHPpOpMannoHHAasT CHUC-
tema (XUC), 6osee mosHO MpeaocTaBisionias HHGOPMAaIHUIO 110 XpaHEHHIO,
peanuzayy U nepepaboTKe MPEKypcopoB, BKIOUasl B ceOs BCE OCHOBHBIE
®DenepanbHbIC 3aKOHBI, CBSI3aHHBIE C JESTEIFHOCTBIO MO 000POTY MPEKyp-
COpOB.

HoBu3sHa 3aximodaercss B pa3paboTKe MaMATKH M [IPOTPaMMHOTO MpO-
JIyKTa, KOTOpBIE COJACPXKAT MepedeHb HEOOXOANMBIX JOKYMEHTOB IS IIPO-
BEPKH KOHTPOJBbHO-HA30PHBIMU opraHamu. IlepeueHb HJOKYMEHTOB MOMO-
KET JIydlle MOATOTOBUTHCA K HNPUE3AY T'OCYAapCTBCHHBIX HWHCIICKTOPOB,
YMEHBIIUTh KOJMYECTBO MPHUMEHEHHBIX IITPAQHBIX CAHKIIHH.

3aKOHOAATENbCTBO B JJaHHOH c(epe KacaeTcs BCeX JIUI, HCHONb3YIO-
KX JaHHble BemiecTBa. [IpeKkypcopbl HAPKOTHUECKHX CPEICTB U IICHXO-
TPOIIHBIX BELIECTB YacTO HCIIOIB3YIOTCS B JIADOPaTOpHsIX 00pa3oBaTeIbHBIX
YUPEXICHUH W Pa3IMyYHBIX OpraHH3alusaX, HHOM pa3 Jake He CBSI3aHHBIX
HampsIMyl0 ¢ XMMHUYECKHMH BEHIECTBAMH. JTO 3HAYMTENBHO 3aTpyXHSET
TOYHOE COOJIIO/ICHHNE 3aKOHOAATEIhCTBA MO 00OPOTY MPEKypCOpPOB M yBe-
JIMYMBACT MIPOLEHT €0 HapyIICHHS.

I[lo nmaHHBIM TPOBEICHHOTO WCCIECAOBAHMUS pPa3paOOTaHHBIA MPoO-
TpaMMHBII NPOAYKT OBUI MpOTEeCTHpoBaH Ha Kadenpe xmmuu Cudbl MY
COBMECTHO C 3aBEAyIOLIEH XMMHUYECKHMH JlabopaTopusiMu U ckinanoM. Ilo
pesynpTaTtaMm TectupoBanHus XNC sBiseTcss eTMHCTBEHHOW CUCTEMOH, MOJ-
HO OTOOpaXKaroIIel HHPOPMALIKIO TI0 XPAaHSHHUIO, peaIn3alliuy, epepadoTke
1 000pOTy NMPEKypCOpOB, a TaK)Ke MMEIONIeH NepedyeHbh HOPMATHBHBIX aK-
TOB B JIaHHOH c(epe AesATeTbHOCTH, YCTPaHss 3TUM JIMIIHUE JIEHCTBHS 1O
TIOUCKY JIOTIOJHUTENbHOU MHpopManuu. Takxke U3 3a HaIM4YMsL OOJBIIOTO
KOJIMYECTBA TPUBHAIBHBIX HA3BAaHWH BEIIECTB C MOMOIIBIO TONCKOBOW CHC-
TEMBI HCKIIFOUACTCs YSIOBEUECKUI (PAaKTOp M COKpaIaeTcsi BpeMst 00padoT-
kn nHpopmarmu. [Iporpamma nerka B MCIIONIB30BAaHUM, HE TpeOyeT nomoi-
HUTETBHBIX 3HAHUHA M CHeNHnaIbHOTro 00yueHus padoTel ¢ Hell. He Tpebyer
YCTAHOBKM M 3aHMMAeT JOCTaTOYHO MaJI0 MECTa Ha JKECTKOM JHUC-
ke/¢pmaurke. HemowueTos Bo BpeMs HCIIOTB30BAHMS BRIABICHO HE OBLIO.

JINTEPATYPA

1. FOpuouueckuu otaen OO0 «DakynbreT MEIUIIMHCKOTO npaBay. Hanzop 3a
oOpalieHieM MPeKypcopoOB HAPKOTHYECKUX CPEICTB M IICUXOTPOIHBIX BEIIECTB.
[Onextponusii pecypc]. — Pexum mocryma: http:/www.kormed.ru/proverki-
organami-nadzora/nadzor-v-sfere-zdravookhraneniya/nadzor-za-obrashcheniem-pre-
kursorov-narkoticheskikh-sredstv-i-psikhotropnykh-veshchestv (mara obpamenus:
17.02.2017).

2. @edopos A.B. HezakoHHEIH 000pOT HAPKOTUKOB: TII00AIBHEIEC TCHACHIUH 1
npoOseMsl: ¢0. 1ok, MexyHap. KOMUTETa [0 KOHTPOJIIO HaJl HAPKOTUKaMu. — M.:
Actpes-ueHtp, 2007. — 152 c.
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CEKLIUA 7

OTKPBLITHUS. TBOPUECTBO. IPOEKTHI
(IToxcexumst s IMIKOJIBHUKOB)

Ilpedceoamensv cexyuu — Mozzynoe A.B., navanvnux OHuP

ONPEJAEJEHUE KOHIUEHTPALIMU KEJIE3A
B BOJIOITPOBO/THOM BOJE
K. Boponuna, yuawanca 9-20 knacca,
E. Boponuna, yuawasaca 10-20 knacca
Pykosooumenv T.M. Bykpeesa, yuumenv xumuu MBOY « COLL No 196
3ATO Cesepck, MBOY «COLLI Ne 196»

Bopna xak camblil pacnpocTpaHeHHbIH B Onocdepe ImIaneTsl 3eMiIst, Kak
cpena, B KOTOpO#l 3apoauiiach *KU3Hb Ha 3eMile, KaK caMO€ 3araJlouyHoe IO
CBOMM (DHM3UKO-XUMHUYECKIM CBOMCTBaM BEIECTBO, ObLIa, OCTaeTCS U OyAeT
00BEKTOM IPUCTATHHOTO BHIMAHHS UCCIIEAOBATEIICH.

[lo canwrapHRIM HOpMaMm I00as BOJAa, KOTopas TedeT W3 KpaHa,
JIOJDKHA OTBEYATh CTAaHAAPTaM IUTHEBOU BOJBL.

CaHUTapHO-3IMAEMUOJIOTHYECKUE TpaBmia U HopMatusbl 2.1.4.1074-
01 «ITutheBas Boma. I'mruennueckre TpeOOBaHUS K KayeCTBY BOJBI IEH-
TPaJIM30BaHHBIX CHUCTEM MUTHEBOTO BOJOCHaOKeHUs. KOHTposb KauecTBay
YTBEpKII€HBl U BBEIEHHI B JEWCTBUE MOCTaHOBICHUEM [ JTaBHOTO Trocyaap-
CTBEHHOT0 caHUTapHOro Bpada Poccuiickoit denepanuu I'.I'. OHumeHko ¢
26 centsops 2001 r. CanlluH 2.1.4.1074—01 sBnseTcss 0OHOBICHHBIM H3-
nmanveM CanlluH 2.1.4.559-96, kotopsrii ObuT IpUHAT B 1997 T.

Heapio paboTHI SBISETCA U3YICHUE XUMHUUECKOTO COCTaBa M CBOWCTBA
nuteeBoil Boasl CTU HUAY MUOU, B yacTHOCTH ONpeaesieHne KOHLEH-
TpAaInH jKene3a B BOJIE U METOABI OYHCTKH BOIBI OT HETO.

Hamu ObITH TOCTABIICHBI CIEAYIONIHE 3a1a4H:

1) Ha OCHOBaHHMH KaYeCTBEHHOTO M KOJMYECTBEHHOTO aHaJH3a OIpe-
JIENUTh BOJOPOAHBIA ToOKazaTens pH, dusndyeckwe mokaszaTenu KadecTBa
BOJIBI, COJIep)KaHHe KATHOHOB M aHHOHOB (HUTPATOB, XJIOPHIIOB, CYIb(ATOB,
JKeJe3a ¥ paCTBOPEHHOI'0 KUCIIOpOo/a) B HCCIelyeMOil Bojie;

2) pacuMpuTh U yIIIyOUTh 3HAHUS O KaueCTBE BOBI, OKa3bIBAIOIICH
BIIMSIHUE Ha 3I0POBbE YeNOBEKa U, B YaCTHOCTH, ydamuxcs B CTU HUAY
MUDU;

3) mpocieauTh AMHAMUKY U3MEHEHHUS KaueCTBa BOJIOTIPOBOIHOM BOJIBI;
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4) Haiitm MHGOPMAILMIO O TOM, KaK MOXXHO B JOMAIIHHAX YCIIOBHSX
MIPOBECTH KaueCTBEHHBIN aHAIN3 Ha COJEpKaHUE XKeJIe3a, a TAKXKe CIeaTh
JIOMAIITHIOI0 YCTAaHOBKY T10 OYMCTKE BOABI OT JKENe3a.

AKTyaJbHOCTb TEMBI B TOM, YTO BOJa SIBIISIETCS] )KU3HEHHO HEO0XO-
IAMBIM BellecTBOM. Ha cerogHsIHuN JeHb COXpaHEHHE M YKpEIICHHE
3/I0POBBSI YENIOBEKA — OJIHA M3 HauOoJiee aKTyalbHBIX MPOOJIEM COBpEMEH-
HoctH. IIpexxae Bcero, Hac 3aMHTEpeCcOBall KaY€CTBEHHBI COCTAB BOJBI U
MOJHOCTBIO JIM OH COOTBETCTBYET CAHUTAPHBIM HOPMaM.

Xene3zo — ryaBHBIA Bpar BOAONPOBOIHBIX TPyO M HarpeBaTelbHBIX
3JIEMEHTOB OBITOBBIX NpHUOOpOB. OnpenenuTs Haau4due Gpeppocoaeprkariux
KOMITOHEHTOB MOXXHO ITPH TIOMOIIY ITPUBBIYHBIX ANITEYHBIX NTPENapaToB WIN
Ha0opa aKkBapHyMHCTA.

B nuTbeBOW BOIE MOBBIICHHOE COJCP)KAaHME JKEIe3a MOXKET CBHIE-
TEJILCTBOBATH O:

— KOPPO3HH «UEPHBIX» (YyTYHHBIX WIH CTATFHBIX BOJOIPOBOAHBIX TPYOD);

— HMCHOJIb30BAaHUHM Ha MYHUIMIIAIBHBIX CTAHIUAX BOJOOUYHMCTKH JKeJle-
30CO/IepIKALIUX KOATYJISTHTOB.

W3 mKonbHOrO Kypca XMMHH HW3BECTHO, YTO JKENE30 B JKUIKOCTH
BCTpEYAeTCsl B JABYXBAJICHTHOH (PacTBOPEHHOW) M TPEXBAJCHTHOW (XUMH-
4yecku cBsi3aHHOMN) (hopme (Tabmmia). Kpome Toro, CymecTByroT opraHuye-
CKHE COCIAMHEHHUS OJHOTO U3 CaMbIX PacIpOCTPAHEHHBIX JIEMEHTOB — XKe-
ne300aKTepun.

Onpe;[eJIeHne /KeJjie3a B JOMAIIHUX YCJI0BUAX

Wnnukarop, Cynbgocamunuiosas | [lepmanranat xamus Ha6op
JJIEMEHT KHCIIOTa (MapraHmoBka) aKBapHyMHCTa
Kenezo + +

JIBYXBQJICHTHO®
Kenezo + +

TPEXBaJICHTHO®
Kenezobakrepnu +

CaMblif IpOCTOM METOH OIpeNeNeHHs jKene3a B BOJE OCHOBaH Ha
B3aMMOJICHCTBUU €r0 KaTHOHOB C CYJh(OCATHIMIOBON KucioToi. Obpa-
3yeMoe B IIENOYHOW Cpele COCTUHEHHE SPKO-)KENTOTO I[BETa — IIePBBIH
«CHMITTOMY» KOPPO3HU BOJIOTIPOBOTHBIX TPYO.

MapraHoBKka — OIMH U3 CaAMBIX «yHHBEPCATBHBIX)» JOMAITHUX WHIIH-
KatopoB. /s Toro 4ToOBI ONpEAENNTh HAIWYHE JKele3a, CBETIO-PO30BBIN
pacTBop mepMaHraHaTa Kaius CMEIIMBAIOT ¢ oOpasznamu mpoOsl. B cioywae
MTOJIOKUTETHHOM PEaKIiy IIBET CPEIBI MEHIETCS Ha )KeITOBATO-OypBIH.

Habop akBapuyMHCTa COCTOUT M3 WHIUKATOPA, CPEIbl U PEarcHTOB.
Jlns vuaeHTHGUKAIIMA KAaTHOHOB JBYXBAJCHTHOTO JKEJIe3a BOJIOIPOBOIHYIO
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BOJy 3JIMBAIOT B ITy3BIPEK, COEPIKAIINI PaCTBOP M PEareHThI, C TOMOIIBIO
mpua. I1o HHTEHCUBHOCTH M3MEHEHHsI PAaCIBETKH CPEAbl MOXHO J€NaTh
MPUOIU3UTETBHBIE BBIBOBI O KOJHIECTBE PACTBOPEHHOTO 3JIEMEHTA.

[IpocTeiimuii crioco® BEISBUTH HANWYHE TPEXBAJIICHTHOTO JKelle3a — OT-
cranBanue npoObl. [osiBIIeHHe XapaKTepHOTO KPacHO-0yporo ocanaka siBis-
eTCsl TMEepBbIM MNPU3HAKOM HAJIMYMs TPEXBAJIEHTHOTO JKele3a, KOTOpOoe,
OKHCIISSICh, IPEBPAILACTCS] B KPACHOBATHIH THAPOKCHI.

OmnpenenuTs jkene30 B BOJE MOXKHO MO CIIETYIOIINM ITPU3HAKaM:

— HaJIM4ne KPacHO- MJIH JKENTO-0yporo 1BeTa;

— Ha JIHE EMKOCTH CITyCTS] HEKOTOPOE BpeMsi 00pa30BBIBACTCS OCA/IOK;

— BOJa MMEET CHEeHU(PHICCKNI METAJUIMIECKUH, «TATYYHiD» TPHUBKYC,
MIaxXHET JKeJe30M;

— Ha CAaHTEXHUYECKOM 0OOpYIOBaHMH IOSBIISIIOTCS CIEABI P>KaBUMHEL,
KOpHYHEBBIC TISITHA,

— [IOCJIE CTUPKH OJIEK/1a MPHOOPETacT cepoBaThIi MIM TEMHBIH OTTEHOK.

Kak yxe 6pUIO CKa3aHO BBINIE, OYHUCTUTH BOAy OT skene3a (III) moxxHO
MIPOCTHIM OTcTanBaHueM B TeueHuu 10-20 gacoB. XII0mbs THAPOKCHIA HKe-
nes3a (III) ocsmyT Ha mHE EMKOCTH, 3aTE€M JOCTATOYHO MPOBECTH OOBIYHYIO
(hUIBTpaLHIO.

C xene3om (II) Bce HemHoro cioxuee. B ornmmune ot xxenesa (I1I) on
XOpoIo pacTBopsiercst B Boze. [IoaToMy 4TOOBI OTAEIHUTH BOAY OT JKenesa
(I), myxHO ero okucnauth u mepeBectd B xkemeszo (III). s storo mocra-
TOYHO TIPOOYIBKMBATE (6apOOTHPOBATH) BO3MYX depe3 Boxy. Kwucmopon
OKHCIIAET NBYXBAJIEHTHOE JKEJIE30, OHO MEPEXOANT B TPETHIO BAJICHTHOCTS,
a JJaNIbIle B JIEI0 BCTYIAET THAPOIIU3.

JINTEPATYPA
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MOJUCAXAPUABI. 3AYEM OHM...? JEKCTPUH
H. Ilomenosa, yuawasaca 8-20 knacca
Pyrosooumenv T.M. Bykpeesa, yuumeno xumuu MBOY « COLL Ne 196»
3ATO Cesepck, MEOY «COLL Ne 196»

OdeHp YacTO MBI BCTpeYaeM JroAel ¢ M30BITOYHON Maccoil Tema. Bo
MHOTOM BHHOBATBHI KHPBI, KOTOPbIE MBI yIOTpeOJisieM OECKOHTPOJILHO, HO
€CTh €lIe OJHAa IPyMNNa OPraHHYECKUX COCIMHEHHH, KOTOpas BIMSACT Ha
MHOTHE ITPOIIECCH] B OPraHU3MeE YEJIOBEKA, — ATO YIIIEBOBI HIIA CAXapHIbI.

JlekcTpuH — 3TO ImojMcaxapua, KOTOPHIM 3aHUMAaeT MPOMEXYTOUHOE
MOJIO)KEHUE MEXIy TIIIOKO30H M KpaxmanoMm. briaromaps Hanuuuio yHH-
KaJbHBIX CBOWCTB, AEKCTPHH Halle]l OOUIMPHOE NMPUMEHEHHE B NHUIIEBON
MPOMBIIIICHHOCTH. Bo BceM Mupe 3TO BEIIeCTBO M3BECTHO Kak IMUINEBas
nmobaska E1400, xoropast abcomoTHO Oe3BpenHa A opraHm3Ma. Tak kak
JIEKCTPUH 3aHMMAeT IPOMEXYTOYHOE MOJOKEHHE MEXKAY KPaxMaloM H
TJIIOKO30H, OH SIBIISIETCS] OUYEHb [IEHHBIM ITUTATEIBHBIM YTIICBOIOM.

Ho6asky E1400 odunmanbHO MOKHO NPUMEHATh B MHIIEBOH MHpO-
MBIIIJIEHHOCTH B TakuX CTpaHax, kak Poccus, Ykpauna, CILIA u Bo Bcex
ctpanax Espombl. CoriacHO HEaBHUM HCCIIEOBAHHSAM YYEHBIX, IEKCTPH-
HBI, U3TOTOBJICHHbIE HA OCHOBE T€HHOMOJU(DUIIMPOBAHHBIX BUIOB KYKYpY-
3BI ¥ KapTo(es, abCOMOTHO He COAepKAT TEeHHBIX MYyTaIldil.

B coBpeMeHHOI NUIIEBON MPOMBIIITIEHHOCTH, IPUMEHSIOT KUCIOTHBIH
KyKYpY3HBIi IeKCTpHH BbIciiero copra. OH Haubosiee akTyaneH B XJe0o-
MIEYCHUHU U BO BPEMs NPUTOTOBJICHHS Pa3HOOOPAa3HbIX KOHIUTEPCKUX H3Je-
TMH, TaKUX KaKk MapMmenan u MoposkeHoe. OueHb 4acTo, KyKypy3HBIH JeK-
CTPUH BXOJHUT B COCTAaB IHIIEBHIX KOHLEHTPATOB M IOPOIIKOB (KHUCENeH-
oty padprKaTOB, 3aTyCTUTEINICH U aHAJIOTHYHBIX IPOIYKTOB).

[Ipy M3rOTOBIEHNH MHOTHX BHAOB KOJOACHl TOXKE HCIIONB3YIOT KYKY-
PY3HBIH JIEKCTPHH. A TaK Kak JJAHHOE BEIECTBO OE3BPEIHO, B HEKOTOPHIX
ClTy4asix ero 100aBIIsIOT U B IETCKOE ITUTAHME.

3a HCKIIIOYEHHEM NHIIEBOTO JEKCTPUHA €CTh M TEXHHYECKHE BUIBI,
KOTOpBIE NTPUMEHSIOT MIPU MPOU3BOACTBE CHHTETUYECKHX U BOJIOPACTBOPH-
MBIX KJIeeB Juisi moiurpaduu. HexkoTropsle BHIBI MCKYCCTBEHHOW KaMenu
€CThb M B COCTaBE KPACOK JUI TKaHEW M BOJOPACTBOPHUMBIX KPAcOK UISl pH-
cOBaHMS (aKBapEIbHBIX U IyallleBbIX).

BoctpeboBaHbl JEKCTPUHBI M B METAJTYPrHYECKOM MPOMBIIIICHHOCTH,
WX MPUMEHSIOT IIPY OTJIMBKE CTEPXKHEH. A ele 100aBIsIoT KaK CBA3YIoIIee
BEIIIECTBO B pa3Hble OPHKETHUPYEMBbIE MACCHI, IPUMEHSIOT PU POU3BOJICT-
B€ MHCEKTHUINIOB, CTEKIOBOJIOKHA, KEPAMHUKH U T.JI.

Henpro Moeit paboTHI CTalo MONy4YeHHE NEKCTPHUHA M3 Kpaxmana Kak
MeHee KaJOpUHHOIO MPOAYyKTa.

JlekctpuH HaM HEOOXOJHMM, MOCKOJBbKY OH, B OTJIMYME OT Kpaxmala,
pacTBOPUM B XOJOAHOW Boxe. JIEKCTpHH — 3TO HE3aMEHMMas BEIIb B J0O-
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MaIHeM X03sHcTBe. ECITi BBI XOTUTE CaMOCTOATENBHO CIeNaTh GeiepBepk,
TO 0€3 IeKCTpuHa He OOOWTHCH, AEKCTPUH TAKXKE HCIOIB3YIOT AJISI M3TO0-
TOBJIEHUS KJelcTepa, T.e. Al ckielku. Taxke JeKCTPHH HUCHOJIb3YeTCs B
MPOMU3BOJICTBE KOHAMTEPCKUX M3JEIHHA B KauyeCcTBE 3aryCTUTEIS] WM CBA-
3yIOIIETO KOMIIOHEHTA.

Wnrepecuslii pakt! B poToBoii monocTi yenoBeka JEKCTPHH 00pasy-
eTcs TIPH NePEKEBBIBAHNY MTUILY 10]] IEHCTBHEM ajbda-aMmuias.

Kpome 3TOro, AeKCTpHH SBJISIETCS CaMbIM PACIPOCTPAHEHHBIM CBS-
3YIOIIMM BEUIECTBOM B ITHUPOTEXHHKE, MTOCKOJIbKY OH JOCTYIEH M JEIIEBO
ctouT. bnaromaps JaHHOMY BeILIECTBY HHUPOTEXHMYECKHH COCTaB JIETKO
MIPUHUMAET Hy KHbIE ()OPMBI U TIPEKPACHO MIPIIINIAET K JIIOOOMY IIPEIMETY.
JIeKCTpUH MOXET NMPUMEHATHCS C IIeTBI0 MPOU3BOJICTBA TBEPABIX U MPOY-
HBIX ()OPM, BO BpeMs M3TOTOBJIICHHUS CTONHHA, PU MEPEBEICHUN ITOPOXa B
rpaHyJIUpPOBaHHOE cocTOosiHME. KpoMme 3Toro, BelecTBO BBICTYNAET Kak Io-
prouee CBs3YIOIIEEe B IIBETHBIX OTHSX. TO €CTh AEKCTPUH YYACTBYET B IIPO-
1ecce ropeHus U 61arogapsi K3MEHEHHUIO €ro IPOMOPLUHU B COCTABE MOYKHO
MEHATh CKOPOCTh TopeHus. KyKypy3HbIH JEKCTPUH MOXKET HCIIOIb30BaThCS
B KauecTBE Caxapo3aMEHHTENs, TP M3TOTOBJICHHH JOMAIIHUX (PYKTOBBIX
KOHCepBOB M BUH. OH MIMPOKO NPUMEHSETCS BO BpeMs IPOM3BOACTBA Map-
Menazga ¥ MopoxeHoro. Kykypy3Hblif JEKCTpUH Takke HCHOJIB3YeTCs MpU
M3rOTOBJICHHUH BhINeuku. [IumeBas nobaska nox Homepom E1400 sBisiercs
MPOJYKTOM IepepaboTKH Kpaxmala, U YCBaWBAaeTCsl OHA HAMHOTO JydIIIE,
HEeXXENH caM KpaxMmail. JIeKCTpUH BJIA€TCA NMUTATEIbHBIM BEIECTBOM, KO-
TOpO€ HEOOXOIUMO /ISl pabOTHI OpraHu3Ma.

JINTEPATYPA
1. Knynany M.JI. u op. Nabda-Menu // Xumudeckas sHuukiionequs. — T. 2. —
M.: CoBetckas sHIukIoneaus, 1990. — 671 c.
2. http://vesvnorme.net/zdorovoe-pitanie/dekstrin.html
3. https://ru.wikipedia.org/wiki/%D0%94%D0%B5%D0%BA%D1%81%D1%
82%D1%80%D0%B8%D0%BD

HNCCJIEJOBAHMUME ITPOLECCA ITPUT'OTOBJIEHUS
MEXAHUYECKHUX CMECEM MOPOIIIKOB
K TBEPTO®A3ZHOMY CUHTE3Y
C. Cymypun, yuawuiica
Pyxosooumenv b.M. Kepbens, npogpeccop CTH HUAY MUDPHU, 0.m.H.,
T.M. Bykpeesa, yuumenv Xumuu
3ATO Cesepck, MEOY «COLL Ne 196»

HL€3OKepaMI/IKa HE MPUHAAJIC)KUT K KJIACCUYCCKHUM BHUJIaM KEPAMUKHU,
IIOCKOJIBKY B eé cocTraB HE BXOJHUT T''TMHUCTOC BCIICCTBO. HbeBOKCpaMI/I‘Ie—
CKHC MaTCpUuajibl CHHTC3UPYIOTCA U3 OKHUCJIOB METAJJIOB. O}_'[HaKO OpUMCHC-
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HHUE XapaKTepHOTo Ul KepaMHYEeCKOH TEXHOJIOTHHU IpHéMa — 00XHra npu
BBICOKOIl TemIiepaType — OIpaBAbIBAET OTHECEHHE ITbe30KEPaAMUYECKUX
MaTepHalioB K CEMEUCTBY KepaMUKH. [1be30 (0T rpedeckoro «mme3o» — aa-
BUTbH) yKa3bIBaeT Ha TO, YTO 3TOMY BHIY KEPaMHUKH IIPHCYIIE 0COO0E CBOH-
CTBO — MbE303JICKTpUICCKUH 3P deKT.

ITo cpaBHEHHIO ¢ MOHOKPHUCTAUTMYECKUMH MBE303ICKTPHUKAMH €30~
KEpPaMHUKH OTJIMYAIOTCS TEXHOJOTHYHOCTHIO, JICIIEBU3HONW W BBIPaKEHHO-
CTBIO MBE30VIEKTPUUECKUX M TUIEKTPUIECKUX CBOUCTB. M3 mbe30kepamu-
KA MOYKHO HW3TOTaBIMBAaTh M3JENHs JII000H (OpMBI — IUIACTHHEL, JHCKH,
HUIHHAPSL, TPYOKH, cepsl U T.II., KOTOPBIE YPE3BHIYANHO CIIOKHO WM HE-
BO3MOXKHO HM3TOTaBJIMBATh M3 MOHOKpUCTALIOB. 10 (u3uyeckum cBOUCT-
BaM IIbE30KEPAMHKa — 3TO MOJIUKPHCTAIUTMUECKUN CETHETOIIEKTPHUK, MIPea-
CTaBJSIIOIIMN CO00M XMMHYECKOE COCAMHEHUE WM TBEpIblil pacTBOp (I10-
POIIOK) 3epeH (KPUCTAJUTUTOB).

Pasmeps! kpuctaumToB 00br4HO OT 2 10 100 MxM. Kaxaprid kpucran-
JIUT TIpECTaBIsieT cOOON CerHEeTONEKTPUIECKIH KpucTainl. [Ipe30kepamu-
K1 00J1a7aloT BCEMH CBOWCTBAMHU, MPUCYIIMMH KPUCTAJUTMYECKAM CETHETO-
anektpukam. [To xummuyeckoMy cocTaBy Ibe30KepaMHKa — CIIOKHBIH OKCHII,
OOBIYHO BKJIIOYAIONINI MOHBI JBYXBaJIEHTHOTO CBMHIA WM OapHs, a Takke
WOHBI YETHIPEXBAICHTHOTO TUTAHA WIIM LUPKOHUSA. VI3MEHSS COOTHOLICHUS
WCXOJHBIX MaTepHaIOB U BBOJS pa3lNyuHbIC JOOABKM CHHTE3UPYIOT COCTa-
BbI TbE30KEPAMHUKH, 00JIaIatoIie ONpeIeICHHBIMU AIEKTPO(PU3NIECKUMU
U TIbE303JICKTPHYECKUMH XapaKTepucTHKaMu. bonbimHcTBo cocraBoB [TK
OCHOB2HO Ha XMMUYECKUX COCIMHEHMSX C KPHCTAUIMYECKOW CTPYKTYpOH
TUMa neposckura ¢ Gopmynoit ABO; (nanp., BaTiO;, PbTiO;, LiNbOs) n
Pa3IMYHBIX TBEPABIX PaCTBOPOB Ha WX OCHOBE (Hamp., cucrembl BaTiO; —
CaTiOs; BaTiO; — CaTiO; — CoCO;; NaNbO; — KNbO;). OcobenHo mupo-
KO HCIIOJIB3YIOTCSI B KAauecTBE ITbE30AJICKTPHKOB COCTaBBl CHCTEMBI
mupkoHata-tTuraHara cBuHna (L{TC wm PZT) PbTiO; — PbZrO;.

OcHOBY OOJBIIMHCTBA COBPEMEHHBIX NbE30KEPAMHYECKUX MaTepha-
JIOB COCTABIISIFOT TBEP/BIE PACTBOPHI OKCHAOB THTAaHATa — LIUPKOHATA CBUH-
na (UTC, PZT), mogudunupoBaHHble pa3IMYHBIMA KOMITOHEHTAMH H JI0-
6aBKaMH.

Co3aHue TEXHOJOTMUECKH PaBHOBECHOW KepaMHKH, oOnamaromieit
MaKCHMAaJIbHO BO3MOKHOH TOMOTE€HHOCTBIO XHUMHUYECKOTO COCTaBa M CTeIe-
HBIO OZTHOPOJHOCTH €€ KOHEYHOH MHUKPOCTPYKTYPHI C MUHUMAJIbHBIM YPOB-
HEM OCTAaTOYHBIX MEXaHMUYECKUX HANPSHKEHUH, IPEICTaBIAeT co00i nocTa-
TOYHO CJIO’KHYIO TEXHOJIOTMUECKYIO 3a]ady, KOTopas, KaK MpaBuio, B paM-
KaxX KJIACCUYECKON KEPAMUUECKON TEXHOJIOTUU HE pPealu3yeTcs.

enpro Moeit paboTHI HAa MIEPBOM 3Tare SBJISIETCS U3TOTOBIEHHE MEb-
HULIBI U IPUTOTOBJIEHHUS MaKCUMAaIbHO BO3MOXHOM TOMOTEHHON CMECH C
MHUHUMAaJIbHBIM YPOBHEM MEXaHWYECKHX HamnpspkeHWd. [l mocTikeHus
3TOH LENH 51 U3Y4MI KOHCTPYKIIUH PA3IUIHBIX TUIIOB MEJIbHHUIL:
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1. bapabarHO-IIapoBhIe MEIHHUIBL. B 0apaOaHHBIX METBHUIIAX MaTe-
puan m3Menb4aeTcsl BHYTPH IOJIOTO Bpamiaromerocs 6apadana. [Ipu Bpa-
IICHUH MEJTIoNTHe Tena (Iaphl, CTEP)KHN) U M3MeTbYaeMblii Matepuain (Ha-
3BIBaE€MbIE «3arpy3K0iD») CHadyaja IBUKYTCS 110 KPYTOBOH TPaeKTOPUH BMe-
cTe ¢ 6apabaHOM, a 3aTeM aAa0T o Hapaboie.

OcoOenHoctu: Oonblas CTENEeHb APOOJICHUS; BBICOKAS IPOU3BOJIM-
TEJILHOCTDB; TMPOCTOTa OIEPAaIlK; CWIIbHAs MPHCIOCOONIIEMOCTh Pa3HOTO
CBIPBSI.

2. BankoBbie MenbHUIEBL. [IpUHIMI paOOTHL: 3ICKTPOIBUTATENb TPH-
BOJIUT JTUCK B JBIDKCHHE Yepe3 PEIyKTOp, TaK YTO MaTepHalbl MaTaroT B
CepefHy JWCKA U3 3arpy309HOT0 OTBEPCTHS, B TO BpeMs KaK TOPsUUil BO3-
IyX BXOIUT B MENBHUIYy W3 3arPy309HOTO OKHA BO3IyXa INPH BpaIlCHUH
JTUCKA, MaTePHA IO/ BO3ICHCTBHEM HEHTPOOESIKHOW CHIBI BHOCUTCS BBICO-
KOCKOPOCTHBIM TIOTOKOM TI0 Kparo Awcka. OcoOeHHOCTH: BBIcOKas 3 dek-
TUBHOCTB U TIPOH3BOJUTEIHHOCTD; OOJBIIAst CIOCOOHOCTH AJISl CYIITKH; TIPO-
CTOTa TEXHOJOTHWH, 5)KOHOMHOCTb MECTa; Majo IIyMa H 3arps3HCHHUS; PaB-
HOMEPHBII 3epHOBOI1 COCTaB; OOJIBIION CPOK CITYKObI OBICTPOM3HAIIUBAIO-
IIUXCS IeTaleH.

3. [InanerapHble MeTbHUIIBL. B OCHOBY MijlaHETapHOM MEJBHULIBI 3aJ10-
’KeHBI T€ K€ IIPUHIIUIILI, YTO U B IIapoBoi MenbHUIle. Ho KpoMe BpaiieHus
BOKPYI' COOCTBEHHOM MNpOIOJLHONM ocu OapabaHy IpuIaércs ABIDKEHHE
BOKPYT OCH IIEPEHOCHOTO BpamIeHUs (KaK IUIAHETHl BPAIIAIOTCS BOKPYT
Comnnua).

Oco0eHHOCTH: BBICOKAsi CKOPOCTh M3MENbUeHUs; Majble 00beMbl Oa-
pabaHOB TIO3BOJISIFOT PUMEHATH JUTSI U3TOTOBJICHUS METIOIINX Tel U yTe-
POBOK OOJIBIIIOE MHOTOOOpa3re MaTepHaioB KakK IO TBEPIOCTH, TaK H IO
COCTaBy, 9TO 00eCIIeYNBaCT XUMUIECKYIO YUCTOTY IPOOBL.

W3y4nB KOHCTPYKIHH, TEXHOJIOTWYCCKHE OCOOCHHOCTH Pa3IHIHBIX
TUTIOB MEJIBHUIL, JUI CBOCH pabOTHI s PEIIMI U3TOTOBUTH MIAPOBYIO MEIh-
HULLY.

CrnemyromuM 3TarmoM Moel paboTHI SBISETCS COCTABICHHE MPOTpaM-
MBI 11 ctanka UITY.

PaGoTa BBINONHSAETCS B HHTEpPecax JabOpaTOPUU OKCHUIHON KepaMHKH
CTU HUAY MUOU.
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METAJLJI XX BEKA
C. Qununuenxo, yuawguiica -208 knacca
Pyrosooumenv T.M. Byxkpeesa, yuumenv xumuu
3A4TO Cesepck, MBOY «COLL Ne 196»

ATIOMUHUN — OJMH U3 MHTEPECHEHIINX XUMUYECKUX JIeMeHTOB. VH-
TEPeCeH OH HE TOJIbKO TEeM, YTO HEOXXUAAHHO OBICTPO U MOOEIOHOCHO, B
TEUYCHHE HECKOJIBKHX JCCATKOB JICT, BOIIEI B HAIIY KH3Hb, B OBIT, B TCXHH-
Ky, B BXKHEHIIME OTPACcCIM HApOJHOTO XO3HCTBa, HE TOJIBKO TEM, YTO 3TO
TOT JIETKUH MeTasll, KOTOPBII BMECTe ¢ MarHueM COo3/al KphIIaTyro MOILb
camoJera.

Bonpmoit mHTEpEC MPEACTABISIOT €0 CBOWCTBA M MPEXKIIE BCETO T'eo-
XUMHYECKasi poib. J[ed0 B TOM, 9TO aNMIOMHUHHH, C KOTOPBHIM KYJIBTYPHOE
YeJI0OBEYECTBO MO3HAKOMIUIOCH TaK HEAABHO, SIBISIETCS OJHUM W3 BayKHEH-
IIMX ¥ CaMBIX PaCHpPOCTPAHEHHBIX XUMUYIECKHUX JIEMEHTOB.

MB&I ¢ BaMH OTJIIMYHO 3HAEM, 4TO IO/ TOKPOBOM IJIHH, TIECKOB, 00pa3o-
BaBIIMXCS B Pa3HOE BpeMs B pe3ylbTaTe BBIBETPUBAHUS U DPa3pyLICHUS
MaCCHBHBIX TOPHBIX MOPOJ, HAXOAUTCS CILIOIIHASA, 00Jeraromnias Bech 3eM-
HOH IIap KaMeHHasi 000J109Ka 3eMIIH, WK 3eMHast Kopa.

MomHOCTh 3TOH KaMeHHOW 00O0JIOYKH, e TONIIMHA HE MEHee COTHHU
KWJIOMETPOB, @ MOKET OBbITh, KaK celfuac HauWHAIOT IpeaIoiaraTh, U 3Ha-
YUTETHHO OoJbine. JTa 0000YKa Ha TIYOWHE MOCTEIICHHO IMEPEeXOIWT B
TIPYTYIO — PYAHYIO, COMEPKAITYTO KEIIe30 U APYTHe METAIUTHI, U, HAKOHEII, B
IEeHTpe 3eMITM HaXOOWTCs, TIO-BUIUMOMY, JKelne3Hoe aapo. Kamennas 06o-
JoyKka oOpa3yeT Ha MOBEPXHOCTH 3€MIIM OTPOMHBIE BBICTYIIBI — MaTEPUKO-
BbIE MAacChl, WIM KOHTHHEHTH. Ha HHX, B CBOIO odepenp, oOpa3oBaiHCh
CKJIaJIKM B BUE JJIMHHBIX Leneit rop. KamenHast obomouka 3emiti, COCTaB-
JISIOIIAs OCHOBAHME KOHTHHEHTOB M MX TOPHBIX IIeTeil, ciaraercst U3 aiko-
MOCHJIMKATOB U CHIIUKATOB.

AJIOMOCHIIMKATBI COCTOSIT, KaK 3TO BUIHO IO WX HA3BAaHHIO, U3 KpeM-
HUS, alIOMHHUSI U KUCIIOpoja. BoT mouyeMy KaMeHHYIO O0OJIOUKY YacTo
HA3bIBAIOT «CHANB» — SiAl, 0 COYETaHUIO MEPBBIX CIOTOB JIATHHCKUX Ha-
3BaHui kpemuust — Silicium — u amromuHus — Aluminium. Ota 0060s104Ka, B
COCTaB KOTOPOH TJIaBHBIM 00pa3oM BXOJUT TPAHUT, TI0 BECY COCTOMT IPH-
MepHo u3 50% kucnopoaa, 25% kpemuus u 10% amoMuHus.

Takum 0Opa3oM, aTIOMUHHN TIO PACIIPOCTPAHCHUIO 3aHIMAaET Ha 3eMiie
TPEThE MECTO CPeAM XUMHYECKHX JJIEMEHTOB U IIEPBOE MECTO CPEIH Me-
TaJUIoB.

Oxkomo 100 ner nazaxg H.I'. YepHbimeBckuii cka3an 00 aTrOMHHAH, 9TO
3TOMY METaJUTy CYKICHO BEJHUKOe OymyIiee, YTO alfOMUHUH — METaJll CO-
nuanu3ma. OH okazancs mpoBuiieM: B XX B. ameMeHT Ne 13 amroMuHwMiA
CTaJl OCHOBOI MHOTHX KOHCTPYKIIHOHHBIX MaTepUAJIOB.
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AIOMHHHH — dy[0-MeTa/ul o0eclieunBaeT HAac CaMoOJETaMH M 3JIeK-
TPOIIPOBOIKOM, AEMIEBOI KyXOHHOH yTBapbiO U OBITOBOH TEXHHUKOM.

[TosTomMy MHE CTall0 Tak MHTEPECHO Y3HATh, BCE JIM TaK 0e3007a4HO
WJIN €CTh ¥ 00paTHas CTOpPOHA MEaJIH.

Lenp paboThI: MO3HAKOMUTHCS C METANIOM XX B. M «pa3BesiTh)» MU(BI
0 BPEJHOCTH 3TOTO METaIa.

3anauu:

1. Y3HaTh, 4TO 3TO 32 METAJUI U I'/Ie TPUMEHSIOT ATFOMUHHH.

2. «Pa3BesaT» wiM goka3atb MU(QBI 00 aTIOMHUHHAEBOH MOCY/IE.

3. [IpoBecTn XMMHYECKHE PEAKLUH, MOATBEPKAAIOIINE BBHICOKYIO XH-
MHUYECKYIO aKTUBHOCTb aJIFOMUHHS.

@usndeckue W XMMHUYECKHE CBOWCTBA ATIOMUHHS OOYCIOBHIIHM €rO
IIAPOKOE TPUMEHEHHE B TeXHWKe. KpymHBIM moTpeOuTeneM amOMHUHUSA
SIBISIETCSl aBUALMOHHAs IPOMBIIUICHHOCTh: CaMOJIeT Ha 2/3 COCTOUT u3
AIIOMHUHHSA U €Tr0 cI1aBoB. CaMoIeT U3 CTali OKa3aJcs Obl CIHUIIKOM TsKe-
JIBIM ¥ CMOT OBI HECTH TOpa3/l0 MEHbIIE MaccakupoB. [loaTomy amomMuHMHA
Ha3bIBAIOT KPLLJIATBIM MCETAJIJIOM. W3 amroMuHHS H3TOTOBJISIOT Ka6en1/1 )51
NpOBOJA: TPU OJMHAKOBOW AJIEKTPUYECKOHW NPOBOIUMOCTH MX Macca B
2 pa3a MEHBIUIC, YEM COOTBETCTBYIOIIUX I/I3I[CJ'[I/II7I n3 MCJIH.

YunThIBasi KOPPO3UOHHYIO YCTOWYMBOCTH aJIFOMHUHHS, U3 HETO H3ro-
TOBJISIFOT JIETAIM allllapaToB W Tapy IJIsl a30THOHM Kuciotsl. [Topomok arro-
MUHHOS SIBIISIETCS. OCHOBOM IIPU HM3TOTOBJIEHHM CEpeOpUCTOH KpacKu JUIs
3aIIMTHI KEJE3HBIX U3AETHH OT KOPPO3WH, a TAKXKE JJISI OTPAKEHHS TEIUIo-
BBIX JIy4ed TaKoW KpacKOW IOKPHIBAIOT HE(PTEXpaHWIHUIIA, KOCTIOMBI IT10-
KAPHBIX.

OKcup amfOMUHUS MCHONB3YETCs IS MTOMYYEHHs aTIOMHUHUS, a TaKkKe
KaK OTHEYIIOPHBII MaTepHall.

FI/I}Z[pOKCI/I):[ AIFOMUAHHUS — OCHOBHOHM KOMIIOHEHT BCEM H3BECTHBIX Jie-
KapcTB — MaajoKca, ajibMareis, KOTOpble IMOHMWKAIOT KUCIOTHOCTD JKely-
JIOYHOTO COKa.

Cony amoOMHHUSI CHIIBHO THAPONU3YIOTCs. J[aHHOE CBOWCTBO mpuMe-
HSIOT B INPOIIECCE OYMCTKM BOJBI. B ouMIaeMyio BOJy BBOIAT CyJb(ar
AIIOMHUHUSL U HEOOJIBIIOE KOJIMYECTBO TalIEHON M3BECTH ISl HEHTpasm3a-
MK 00pasyroleiicss KUCIoTel. B pesynprare BbInensercss 00beMHBIN oca-
JIOK THAPOKCHAA AJIIOMHUHUS, KOTOPBIH, Oceasi, YHOCHT ¢ cOOOW B3BEIICH-
HBI€ YaCTHIBI MyTH U OaKTepHH.

Takum 006pa3oM, OCTaBICHHA 1IE/Ib JOCTUTHYTA U 3aJ]a491 BBIITOIHEHBL.

— 51 y3HAJI, 9TO 3TO 32 METAJUI ATFOMUHHUI 1 00JIaCTH €T0 MPUMEHEHHUST;

— TIOTBITAJICS pa3BeATh MH(]BI 00 aTIOMUHUEBOH TIOCYIE;

— OCYHIECTBUJI HEKOTOPBLIE XUMHUYECKUC PCAKIHNHU, MOATBEPKIAIOIINC
BBICOKYIO XUMHUYCCKYIO aKTUBHOCTH aJIIOMUHUS.
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Lenp paboTel: co3maHue MOAETH TE€HEpaTopa SKOJOTUYECKH YUCTOM
sHepruu ¢ nmomoibio koHcTpykropa LEGO Mindstorms.

3anauu:

1. Co3nanue uaeu NOIydeHUs YUCTON SHEPTHH.

2. Teopernueckoe 000CHOBaHKE U HayYHAas TPAKTOBKA UICH.

3. Pa3paboTka Moaemu.

4. Coopka.

5. IlporpamMmMupoBaHue NOTYyYEHHOW MOJIEIH.

6. Co3naHue onmcaTeIbHBIX MaTEPUAIIOB U TIPEICTABICHUE TPOCKTA.

PesynbraTsl paboTHI:

1. KoHCTpyHpoBaHHEe MOJIENH JBUTATENS UL BBIPAOOTKH UHCTOW
SHEPTUH.

2. Ilony4yeHne HaBBIKOB KOHCTPYHPOBAHHSA M IIPOTPAMMHPOBAHUS, 3a-
KpeTieHHEe 3HAHUH HEKOTOPHIX TeM (H3UKH, paboTa B KOMaH/IE.

[TonyueHnyro B xoae pabOThl MOJIENTb MOXKHO YJIy4IIaTh M UCIIOIB30-
BaTh ISl pealn3aliy Ha npakTuke. MOXXHO UCIONb30BaTh €€ Kak Ou3Hec-
WJICI0 WJIM Hay4HYIO pa3paboTKy.

OKOJIOTHYECKNE YUCTHIE HCTOYHUKH DHEPTHH — 3TO MCTOYHHUKH, KOTO-
pBIe HE HAHOCAT Bpex OKpykatomei cpene. Ilocnennue pecstunerus xa-
PaKTepU3YIOTCS ITOWCKOM M HCIOJIh30BAHHEM aJbTCPHATUBHBIX (HETpaIu-
IIUOHHBIX) UCTOYHHUKOB 3HEPTUH. VICTOYHUKH SHEPTHU — «BCTPEUAIOIIIHECS
B MPHUPOJC BEIIECTBAa M IMPOIECCH], KOTOPHIC MO3BOIIIOT YEIOBEKY ITOITY-
YUTHh HEOOXOIMUMYIO ISl CYIIECTBOBaHUS dHepruto». Hampumep, bpasmmums
aKTUBHO HCIOJB3YeT CaXxapHbIM TPOCTHHK, W B JaJbHEHIIEM IUIaHUPYETCS
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80% TpaHCTIOpTa TIepeBECTH HA STAHOJN, KOTOPBIH U3 TPOCTHUKA U TOOBIBA-
ercs [3].

Puc. 1. Onexrpocrannus «Capibaray

Onextpocrannusa «Capibaray ¢ TOMOIIBIO 3JIEKTPOMAarHUTHOW MHIYK-
IIUM MOKET MPeoOpa30BBIBATh MEXaHNIECKYIO SHEPTHIO B AIEKTPHUYECKYIO U
HaobopoT (puc. 1). Ha KOHKpeTHOH MOeNu MPeacTaBICHO YCTPOWMCTBO,
TpaHc(opMUpYIOIIee SHEPTHI0, BHIPA0ATHIBAEMYIO CIIOPTHBHBIM TpEHaXKe-
POM, B DIIEKTPOIHEPTHIO, a 3aTeM 00OpaTHO B MEXaHMYECKYIO DHEPTHIO JIBU-
JKeHHS TPY30B. Takue ycTpoiicTBa MOXKHO OBUIO OBI ¢ OOJIBIION BEHITOIION
pa3sMEeCTUTh B TPEHAXKEPHBIX 3aax.

ABTOpBI THYHO UTA ce0sI TONYYMIA U PA3BIIIN HABBIKA KOHCTPYHPO-
BaHUs, IPOTPAMMHUPOBAHUS ¥ KOMAaHIHON pabOTHI, 4TO OyAET IMOJIE3HO IS
WX JaTbHEeHIe padoTHL.

VYyactie B KOHKypCax YBEIWYHMBAET MEPCHEKTHBBI KAKIOTO W3 aBTO-
POB TIPOEKTA U YBEIMYUBACT MPECTIDK YIEOHOTO 3aBEACHUSI.

JINTEPATYPA
1. Hayuno-mexnuueckuti SHIMKIONCIUYCCKHNA ciioBaph: — http:/dic.acade-
mic.ru/dic.nsf/ntes/1854/HCTOUYHUKHU
2. Ocnosbl 3NEKTPOTEXHUKHU: — http://servomotors.ru/documentation/electrical
engineering/2/index.html
3. DKonoeuueckyu 4UCThIC UCTOYHHUKH SHEPTUU: — http://www.microarticles.ru/
article/chistie-istochniki.html
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CO3JAHHME MOJIEJIN YHUBEPCAJIBHOI'O MAHUITYJISAITOPA
YHPABJIEHUS PASJIMYHBIMU CUCTEMAMU
I A. /lonzos, A.A. boposuues
Hayunwiii pykosooumenv A.A. Epmywuna, yuumens ungpopmamuxu
Ipoxonvesck, MbOY «Cpeonsisi 0bujeobpazoeamenvras wKoa
¢ yenyOieHHbIM uzyueHuem omoenbHuix npeomemos Ne 32,
mouschool _32@mail.ru

Wnest BHEOpEeHNST MUKPOKOHTPOJIIEPOB TIIyOOKa M BaXKHA JUIS YEJIOBE-
YecTBa, OHAa HE MOSIBUIIACH B OJHOYACKE, a JIOJITO KOIMIACh B yMax JIFOJEH.
B Harre BpeMsi MEKpOKOHTPOJUIEPBI HCIIOJIB3YIOTCSI BO BCeX cepax KHU3He-
JIeSITeIFHOCTH YeJI0BEeKa, yCTPOWCTBAX, KOTOPBIE OKPYXKAIOT €ro, Oiaromaps
OonbIMM (YHKIMOHAIBHBEIM BO3MOXKHOCTAM. C MOMOILIBIO NTPOrPaMMHPO-
BaHUS MHKPOKOHTPOJUIEpa MOXKHO PELIMTh MHOTHE IPAaKTHYECKUE 3aJadyd
anmnapaTHOi TeXHUKH. [IpuMeHeHre MUKPOKOHTPOJUIEPOB B TEXHUKE — aK-
TyaJlbHas TeMa, TaK KaK OHHU CYLIECTBEHHO YCKOPSIOT paboTy MOCTaBJIeH-
HOHl uM 3agaun. OTcI0fa ¥ BaKHOCTh MX M3Yy4YEHUS U NPUMEHEHUS B yCT-
poiicTBax.

Ha ocHOBe MUKpPOKOHTPOJIIEPOB OBUIM CO3[aHBl CUCTEMBI U JATYNKH —
MHKpo3JIeKTpoMexanndeckue cucteMsl (MOMC), mo3BoJsiOIIne B3aHMO-
JIEMCTBOBATh C OKpPY’KarOIIMM MHUPOM U MOJydYaTh HOBBIE naHHBIE. Ha cero-
JHSIIHAN JeHb CYIIECTBYET MHOTO Pa3IMYHBIX MaHHITYJSITOPOB, paboTaro-
IMAX HAa OCHOBE MHKPOKOHTPOJUICPOB: MBIIb, KJIaBHATypa, IKOWCTHK,
TpekOom, Taunag u ap. M Ha OCHOBE 3THX yCTPOHCTB MBI PELIMIIM CO3IATh
MOJIeJIb YHHBEPCAJIBHOTO MAHHITYJISITOpPA YIPABICHUS PA3IMYHBIMH CHCTE-
Mami (puc. 1).

Puc. 1. Konnenr yctpoiicTBa

Lenp paboTHI: CO37aHHE Ha OCHOBE MHKPOKOHTPOJIJIEPOB U MHKPO-
3JIEKTPOMEXaHUYECKNX CHCTEM YCTPONCTBA YIPaBICHHS IUIS HCIOIH30Ba-
HUSI €r0 B OBITY, IPOMBIIIIEHHOCTH, MEJUIIMHE U ApYyTuX cepax mesTensb-
HOCTH 4YE€JIOBEKa.
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3amaun:

1. I3yunth ycTpoicTBO MUKPOKOHTpOIuIepoB 1 MOMC.

2. IIpuMeHNTH MTOTyYEHHbIEC 3HAHUS HA TIPAKTHKE.

3. Pa3paboTaTts yCTpOHCTBO YHHBEPCAJIHHOTO YIIPABICHHSA, OTIHYAIO-
IIETOCs MIPOCTOTOM, HAIJIAHOCTBIO U HU3KOH Ce0eCTOMMOCTBIO.

Jnst pabotsl Mofenu Obula HamucaHa cucteMa Ha si3pike C++ ¢ Hc-
HOJIb30BaHHEM OMONMMOTEK. APXUTEKTYpa CUCTEMBI BBIIIAIUT CIELYIOIUM
o0Opazom:

1. Mannuanuzanus ycTpoicTaa.

1.1. Mannmanu3anust 1aT4ukoB, TMOPTOB M MHTEP(HECOB MHUKPOKOH-
TpoJuIepa.

1.2. 3mepenne moka3aHUi CHCTEMBI.

1.3. KannbpoBKa CHCTEMBI M JATYNKOB.

2. HempepsIBHOE BBINOIHEHNE OCHOBHOTO pa3/iella CHCTEMBI.

2.1. Paznen untepdeiica.

2.1.1. ®opmupoBaHHe pa3ena MEHIO.

2.1.2. O0paboTka KOMaH] B3aUMOACHUCTBHIA C CHCTEMOM.

2.1.3. ®opmupoBaHue rpaduKH MEHIO.

2.1.3.1. ®opmupoBaHHE TEKCTA.

2.1.3.2. ®opmupoBaHue U300pAKCHHN.

2.2. Pa3jen ureHust AAaHHBIX JATYUKOB.

2.2.1. Yrenue nanupx c MOMC.

2.2.2. UreHne maHHBIX C JATYUKOB U3rHoa.

2.3. Paznen 06paboTky M HUIBTpAnH JaHHBIX.

2.4. Pa3nen KOMMYHHUKAIUY C YIPABIISIONAM YCTPOHCTBOM.

2.4.1. Pa3gen popMupoBaHHS MMakeTa JAHHBIX U €r0 OTIpPaBKa.

2.4.2. Pa3gen oOpaTHOM CBS3H.

B pesynbrare Oblia IoMy4eHa MOAENIb YCTPOUCTBA (PHC. 2), IPEeACTaB-
asromnas coboi mepyaTKy, KOTopas MO3BOJIET YNPaBIATh ONEPAMOHHOM
CHCTEMOI1: BBOIUTH TEKCT, IIEpeMeIaTh Kypcop, ’KeCTaMU YIpPaBIsiTh CBOH-
CTBaMH CHUCTEMBI 1 IMUTHPOBaTh QyHKIMK Keymap (coueTaHnust KJIaBuIi).

Puc. 2. (;z[enb yCTpoiicTBa
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CO3JIAHUE COBPEMEHHOM CUCTEMBI YIIPABJIEHUSI
JJIS1 YYEBHOT'O POBOTA
H.IO. Cemenos, yuenux 10-20 knacca; /1.FO. Cemenos, yuenuk 8-20 knacca
Hayunwuii pyxosooumens A.E. Mewepsxos, accucmenm xagp. HuAIIC Ky3I['TY,
acnupaum kag. ACY TYCYPa
Kemeposo, MAOY «COILL Ne 35»; Tomck, TYCYP, M.YarosLove@yandex.ru

[IprMeHeHHe COBPEMEHHBIX POOOTH3MPOBAHHBIX AanmaparoB W KOM-
TUIEKCOB JIJIsl OOYUYESHHUs CTYIEHTOB 3HAYHUTENIBHO MOBBIIIAET KAa4eCTBO 00pa-
30BaHus. B Hacrosiiee BpeMsi Hapsily ¢ COBPEMEHHBIM yueOHBIM 000py/10-
BaHUEM YacTO HCIIONIB3YETCS U ycTapeBlee, H3roTosiaeHHoe emie B 80-90-x
rogax (puc. 1).

Tak, nHanpumep, B Ky3['TY Ha xadenpe UMAIIC nns oOyueHus cry-
JICHTOB TIpUMEHsIEeTCsl poOO0T, cCUCTeMa YIpaBlIeHHsT KOTOPOTO CHIIBHO yCTa-
pena. OHa npeacTaBieHa Ha puc. 2.

Puc. 2. Cuctema ynpasieHus po6o-
Puc. 1. O6bekT MoaepHU3aLUH TOM, HOAJISKAILAs MOJICPHU3ALUU
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Jns obecriedennst yaeOHOTO ITpoIiecca MOsBHIACH MOTPEOHOCTh yCO-
BEpIIEHCTBOBATh y4eOHyI0 0a3y. B COBpPEMEHHBIX YCIIOBHSAX B IPOJAKE
JIOCTYIHA IIMPOKasi HOMEHKJIATypa pagro3JIeMEHTOB, NIPH HCIIOJIb30BAHUH
KOTOPBIX 3a7ada yCOBEPIICHCTBOBAHUS KOHCTPYKIMH JTaHHOTO yCTPOHCTBa
He MpeACTaBIsieT OOIBIION ciaoKHOCTH [1].

Co3aHre COBPEMEHHOI CHUCTEMBI YIpaBleHUS] Y4€OHBIM pOOOTOM —
npeKpacHas yueOHas 3a/1aua Jisl IKOJIbHUKOB.

[TosTOoMy 1enb paHHOM pabOTBI — CO3JAHHE COBPEMEHHOM CHCTEMBI
yIpaBieHUs] y4eOHBIM pOOOTOM HIKOJIEHUKAMH.

[NocnenoBarenbHOCTD AEHCTBUI COCTOUT U3 CIEAYIOIINX MOMEHTOB:

1. BeisiBieHuE yCTPOHCTB, TPEOYIOMNX MOICPHU3AITIH.

2. Pa3paboTka 1 oTirazKa mporpamMM yIpaBiIeHus yIeOHbIM pOOOTOM.

3. MonepHH3aIyst 3aXBaTHOTO yCTPOHCTBA y4EOHOTO podoTa.

4. BHenpeHne MOIEpHU3UPOBAHHOTO POOOTa B YIeOHBIH MpoIiecc.

B mpouecce BbImonHEHNsT pabOTHI OBLIO BBISBIEHO, YTO OCHOBHBIMHU
y3J1aMH, TPeOYIOIINMH MOAEPHU3AINH U 3aMEHBI, SIBIISTFOTCSI:

® crcTeMa YIpaBJIeHHUs MOTOPaMH;

® ONTHYECKUE NaTUYUKU (IHKOMAEPHI);

® repKOHOBOE PEIIE;

® CHCTEMa YIpaBJIeHUs] pOOOTOM.

Cucrema ynpasjeHust MOTOpaMH. B xadecTBe ycTpolicTBa ympasiie-
HUS JBHTATENSIMH, OCHOBHOE Ha3HauCHHE KOTOPOTO — INpeoOpa3oBHIBATH
YIPaBISIONNNA CUTHAJI MAJIOW MOIITHOCTH B TOKH, I0OCTaTOYHBIE JUIS YIIPaB-
JIeHUSI MOTOpaMH, HCIIOJIB3yeTCs IpaiBep IBHTATeNli Ha MHKPOCXEMeE
TB6612FNG.

OnTtuyecknii 1aTyuk (3HKoAep). Vcmonszyemslil B yueOHOM poboTe
9HKOZEpP — YCTPOHCTBO, C IIOMOIIBI0 KOTOPOTO OIPEAEIISIOT yToil IIOBOPOTa
BPAIIAIOIINXCS DJIEMEHTOB MyTEM MpPeoOpa3oBaHKs B JIEKTPUUYECKUI CUT-
HaJI, TIOJIHOCTHIO HEpabOTOCIIOCOOEH B CBA3M C BBIXOJIOM U3 CTPOS ONTHYE-
ckoil muna3sl. Ha puc. 3 u 4 mpeacTtapieHsl cxeMa U NedyaTHasi IiaTa HOBOro
9HKOJEpa.

Takum oOpa3zoM, pa3paboTKa M BHEAPEHUE CHCTEMBI YIIPaBIECHUS
Y4eOHBIM POOOTOM TO3BOJIHT:

1) pacmupuTh GYHKIMOHATEHBIE BOZMOXKHOCTH po00Ta;

2) oTpabaThIBaTh CIOXKHBIE AJITOPUTMBI YIIPaBIICHNS;

3) OCymIeCTBUTH KOMITBIOTEPHOE yIIPABIICHHE;

4) TOBBICUTH Ka4eCTBO 0Opa30BaHUS.

I'epkoHoBoe peste. ['epkoHOBOE pene, peIHa3HaueHHOE I KOHTPO-
JIs1 TIOJIOXKEHUS po00Ta, MOJISKHUT 3aMEHE Ha COBPEMEHHBIN JaTunK XoJuia,
HOSBOJ’[HIOH_[I/II‘/‘I q)HKCI/IpOBaTI) MAardimMTHOC MOJIE U €0 HAlIPSKECHHOCTD.
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B matumkax Xomma OTCYTCTBYIOT MEXaHHYECKHE YaCTH, TOITOMY 00-
Jaal0T BBICOKOW HAJEKHOCTHIO M JOJITOBEYHOCTHIO, OTCYTCTBYET Ipede3r
M OKHCJIEHHE KOHTAKTOB.
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Puc. 2. [IpuniunuansHas cxeMa ONTHIECKOTO YHKOIepa

Puc. 3. IleyatHas ruiata sHKoAEpa

Cucrema ynpasjieHusi po0oToM. B KkadecTBe MpOTOTHIIA CHCTEMBI
ynpasieHus: poborom ucnons3yercs miardopma NI myRIO, kotopast coue-
TaeT B ceOe ABYXbSIEPHBIA POLIECCOpP M HHTETPAIBHYIO CXEMY C IIporpam-
MupyembiMu Jorudeckumu staeiikamu ([IJIMC). B myRIO moctymaO 60715-
I0€ KOJHMYECTBO Pa3HOOOPa3HBIX NEpU(PEPUHHBIX YCTPOHCTB M INOPTOB
BBOJIa-BbIBOJIa, Yepe3 KOTOPbIE OCYIIECTBIIETCS YNpaBICHUE YIICKTPOHHU-
Kol poborta. [Iporpammuposanue sueliku myRio BeneTcs B cpene rpaduye-
ckoro nporpammupoBanus NI LabVIEW 2015.

JIMTEPATYPA

1. ITnamm Y. Dnextponuka s HaumHarommx. — CII6.: BXB-IlerepOypr,
2012.-480 c.

2. Joypune O. BazoBoe pykoBoxactBo mo mpoekram NI myRIO / National
Technology and Science Press, 2013. — 243 c¢. — Pexxum nmoctymna: http://training-
labview.ru/templates/standard/opencore/scormMyRIO/myRIO project essentials
guide.pdf
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NCIIOJIb30BAHUE MAIHINMHHOI'O 3PEHM S
B MOBMUJIBHOM POBOTOTEXHUKE
H.IO. Cemenos, yuenux 10-20 knacca, /I.1O. Cemenos, yuenuk 8-20 knacca
Hayunwuii pyxosooumens A.E. Mewepsxos, accucmenm kagp. HuAIIC Ky3['TY,
acnupanm kagp. ACY TVCYPa
Kemeposo, MAOY « COLLI Ne 35»; Tomck, TVYCYP, M.YarosLove@yandex.ru

MalimHHOE 3peHHE — 3TO HCIOIb30BaAHIE TEXHUISCKHX BO3MOXKHOCTEH
POOOTOTEXHUUECKUX YCTPOWCTB /sl BH3YyalbHOTO aHANM3a BXOAHOM HH-
¢dopmanmu. ManmmHHOE 3peHHE MOXKHO HCIIOJB30BaTh IS H3MEPEHUs,
UIeHTH(OUKALNN, HHCIICKIUH U ONPENeNICHHsS MECTOIOJIOXKEHUS O0BEKTa.
ManmHHOe 3peHHe YCIICIIHO UCIIONIb3yeTCs Ul MIPOBEPKH KayecTBa M3Ze-
JMs Ha KOHBeWepe, MM OLEHKH KayecTBa IEYATHBIX IUIAT, B MOOMIBHOM
pOOOTOTEXHUKE.

CunteiBaare nHpopManuu 00 OKPYKAIOMIIX 00BEKTAX, TIO3BOJISIONIEE
OMpPENEINTh TOJ0XKEHNE MOOMIBHOIO po00Ta OTHOCUTEILHO Paboyero Imo-
75t Ha puc. 1, oCyImecTBIsieTcs JTHOO C MOMOIIBI0 ONTHYSCKUX TATUHKOB,
1160 ¢ momMonipko kamep [1].

LY A
a
PO T OTEr{HE1F—

BOMBHOE ENG

HELLD,
ROBOT!

7]
Puc. 1. Pabouee nose

Paznuuaror kamephl JMHEMHOTO CKaHUPOBAHUS U KaMephbl CKaHHPOBa-
Hus oOnactu [2]. OTinyre Ha3BaHHBIX KJIACCOB KaMmep APYT OT Jpyra co-
CTOUT B TPUHIIUAIIC CYUTHIBAHUS WHPOPMAIIAU: KaMephbl THHEHHOTO CKaHU-
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POBaHHUs C MOMOIIBIO JTUHEHHOTO CEHCOPA, COCTOSIIErO U3 MOJOCKU CBETO-
YYBCTBHUTEIBHBIX PE3UCTOPOB, CUMTHIBAIOT JaHHbBIC H300pPaKEHHUS MOCTPOY-
HO. DTO 03HA4YaeT, YTo W300pakeHHe 3aXBAThIBACTCS KaMEpOi He Kak eiu-
HOE 1IeJIoe, a CTPOKa 3a cTpokoi. Kamepsl ckaHupoBaHus 00JIaCTH, UMEIO-
mye 0oJiee MPOCTOE YCTPOMCTBO, CUUTHIBAIOT MH(OPMAIMIO 00 OKpYXkKaro-
X 00BEKTAX LIEITUKOM.

[pouecc nBuxeHHs MOOHIBHOTO PoOOTa MO MPSIMOW W UAEHTU(HKA-
UM TIPETISTCTBUI MOJXKHO YIIPOIIEHHO MpPEACTaBUTh B BHUJE ITOPHUTMA,
0JIOK-cXeMa KOTOPOTO MPHBEJICHA Ha pHC. 2.

TTomy4enne H300paKeHH C
KaMephl

L

IMepena4a n3oGpaxenna B MyRio

|

| VMeHBIIEHHE Uryma, IIoMex |

/ﬁh

I

Hsobpaxkenne
COOTBETCTBYET
STANOHY 1

aa HET

BrInonaHeHHe OeficTBHIA,
MpenyCMOTPEHHBIX U -TO JBI:KeHHE IO IPAMOIT
3TANOHA M A-TO 3TATA ITYTH

v
k=k+1

Puc. 2. brok-cxema anropurma

B kauectBe cHCTeMBl ympaBieHHsS poOOTOM 3()(EKTHBHO HCIIONIB30-
BaTh matgopmy NI myRIO, kotopast coueraer B cebe IBYyXbAAEPHBINA IPO-
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[eccop M MHTETPANbHYI0 CXEMy C IPOTPaMMHPYEMbBIMU JIOTHYECKHMHU
sraeiikamu. OTIHIUTENbHON 0cobeHHOCTRI0 MyRio sBIsieTcs BO3SMOXKHOCTB
nporpammupoBanus [IJIMC xak B rpaduueckoi cpeie mporpaMMHPOBAHUS
NI LabVIEW, Tak u Ha s3eike C/C ++ [3]. ns ynpaBieHus KaMepoi uc-
nmoJis3yercs Mmoaysbk LabVIEW MyVision. OH 03BOJISIET ONPEICIIATh IIBETaA
00BEKTOB, aHATM3UPOBATH KOHTYPHI 0OBEKTOB, BBITIOJIHATH T€OMETPUIECKOE
COIOCTaBJICHUE 00pa3oB, T'€OMETPUUECKOE OTCIICKHBAHHE OOBEKTOB IO
(hopme mim 1BETY O] Pa3IMYHBIMH YIJIaMH, paclio3HaBaHUE TEKCTYD, MOA-
CUNTBHIBATh M KJIACCU(PHUIUPOBATH OOBEKTHI, ONPEAEIATh rabapuThl 0OBEKTa,
pacro3HaBaTh CHMBOJIBL. B CTEpeOCKONMMYEecKOM pexuMe BO3MOXHO OIpe-
JIEJIATH PACCTOSTHAE 10 0OBbekTa [4].

TakuMm 00pa3oM, MAIIMHHOE 3pEHUE SBIAETCS MEPCIEKTUBHOM COBpe-
MEHHOH TEXHOJIOTHEH, TaK KakK MO3BOJISICT 3HAYMTENHLHO YNPOCTUTH ITOITY-
YEeHUE W aHaIN3 BU3yalbHOI nHpopMarmu. [lomydenHas napopmanus omne-
PaTUBHO HCIONB3YETCS MOOWIBHBIM POOOTOM JUI HMPUHATHS PELICHUI U
BEIPAOOTKH YIPABIIOIINX JEHCTBHI.
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Technology and Science Press, 2013. — 243 c. — Pexum nmoctyna: http:/training-
labview.ru/templates/standard/opencore/scormMyRIO/myRIO_project essentials
guide.pdf

4. Joypune J. NI myRIO. OcHoBbl MamuaHOTO 3peHusi / Rose-Hulman Insti-
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POBOT-AHUMATPOHHUK
E.O. Bopooamog, yuenuk 5-20 knacca
Hayunwuit pyxosooumens C.B. Kocauenko
Tomck, OI'BOY «Tomckuii (huzuro-mexHueckuil 1uyeny.

C Pa3sBUTHEM TCXHHUYCCKOTI'O IMPOrpecca B Hally >XU3Hb IOBCEMCCTHO
BOILIIN pO60TBI. 1 ecm paHbIIC O HUX MOKHO OBLIO IpovnTaTh TOJBKO HaA
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cTpaHnIax (aHTACTHYECKUX KHUT M JKYypPHAJIOB, TO TeTepb POOOTHI HE HO-
BOCTh M BCTPEYAIOTCS] B CAMbIX Pa3IMYHBIX cepax >KU3HM, TAKUX KaK Me-
JUITIHA, KOCMOC, CHCTEMBI 0€30IaCHOCTH, cepa yCIayT ¥ KUHO.

JocTrnxeHnss cOBpeMEHHOH pPOOOTOTEXHUKH W aHMMATPOHHUKH ITI03BO-
JISFOT CO3J]aBaTh JBIDKYIINXCS POOOTOB, UMHUTHUPYIOIIUX IBIKEHUS U OMO-
WU )KUBBIX CYIIECTB. Civit pO6OTI)I muUpe BCEro NpuMEHAIOTCA B KHHEMATO-
rpade, Tam, rie HeoOX0JUMO CO3JaTh CJIOKHBIA MaKeT, MOKaAPOBas ChEMKa
KOTOpPOT'O HEBO3MOKHA

B nanHoli pabote s cOOMpPAIOCh M3YYUTh TEMY aHUMATPOHUKH M CO3-
JIaTh COOCTBEHHOT0 poO0Ta, HUMUTHPYIOLIETO 3MOLIUH YEIOBEKa.

Heanr padorbl. Co3maTh CBOMMH pyKaMH poOOTa, WMHUTHPYIOLIETO
SMOIIIH YEeJIOBEKA.

3agaum padoThI

1. 3yunTh TeOpeTHIeCKU MaTepra o aHuMaTPOHHUKE.

2. I3y4nTh OCHOBHBIE SMOIMH YEJIOBEKA.

3. PacimmpuTs 3HaHMSA B 001aCTH pOOOTOTEXHUKN H MUKPOIIEKTPOHUKH.

4. CobOpatrb MakeT po0OOTa W 3alpOrpaMMHUPOBATh €0 HA UMHTAIIUIO
YEJIOBEYECKUX IMOLIMM.

AHMMaATPOHUKH — 3TO POOOTU3MPOBaHHBIE ycTpoiicTBa. OHM COCTOAT
U3 CKeJleTa M cepBONpHBOJIOB. [logpoOHO Boccozmaercst BHEIIHST 000J1049-
Ka — Koxa M Bosiochl. Ilpm odopmiieHNM BHEUIHEro BHA HCIOJIB3YETCS
crienraIbHas Kpacka, CIoCOOHas HEMHOTO PacTATHBAThCS MpH AehopMary-
SIX KOKH BO BpeMs IBIDKEHHS. Poib BHYTpPEHHOCTEW BBIMOIHSIIOT HCTOYHH-
KU TIUTaHKS U Pa3INYHbIe MEXaHU3MBI, C IOMOIIBIO KOTOPBIX aHUMATPOHUK
ynpasisiercsi. MUMUKa, *KeCThl, TOBEJEHHE — BCE JOJDKHO B TOYHOCTH CO-
OTBETCTBOBATH 33 [yMaHHOMY IIEPCOHAXKY. DTO JOCTUTaeTCsl ITyTEM HCIIOIb-
30BaHMSI OTPOMHOTO KOJIMYECTBA 3JIEKTPOHUKH, a TaKXKe YMEHHH mpodec-
CHOHAJIOB-aHUMATOPOB U XyI0KHUKOB.

ITansl padoTsl

1. Tlpu co3nanum cBoero podoTa s MCHOIBb30BA PA3IMYHbIE MaTepHa-
JIBI — KapTOH, IJIACTHK, JEPEBSIHHBIC PEHKU. 113 HUX s CO37aT «CKENeT» po-

- 0oTa M Ha HEM 3aKpemua 5 cep-
BOIIPHBOJIOB, KOTOPBIE TIPHBOAST
B JABIXEHHE OpPOBH, POT W YToOi-
ku 1y06 (puc. 1).

2. Ha spike Arduino.cc s
Hamucana IporpamMMy IO YIIpaB-
JIEHUI0 poOOTOM, KOTOpOE OCy-
IIECTBISAETCS TIPH TTIOMOIIU KOH-
tposuiepa Arduino UNO. Haxa-
THe kHomok Ha MK-mynbeTe awuc-




TAQHIMOHHOTO YIPABJIEHHS NMPHUBOIUT B ABMKEHHE CEPBONPHBOJBI, U IMO-
IIUM Ha JuIie podoTa U3MEHSIOTCS.

Hrorn paGorbl. B pesynprate paboThl y MEHS HOIy4IHiCS POOOT,
MMUTUPYIOIIMH 7 4YeN0BEYECKUX SMOLMI: PaloCThb, IPYCTh, YAMUBIEHUE,
37I0CTh, CIIOKOMCTBHE, YXMBUIKY M 3J70pajcTBO. YTOOBI ImpoaHaIM3UpPOBAThH
pe3ynbTaT cBoel padoThl, sl IpOBe HeOOJIbIIOe UCCIeJOBAaHIE CPEH CBOHUX
POJAHBIX W 3HAKOMBLIX, Mp€ayiarasd UM OIpPEAC/IATb dDMOIMH, KOTOPLIC IMOKa-
3BIBACT POOOT.

W3 momydyeHHBIX OTBETOB IPOCTEHIIME SMOLMUHM — PaJ0CTh, IPYCTh,
3JI0CTh U yIUBIICHUE (PHC. 2) — ONPEeNsUINCh MMPAKTUUECKH 0e30IIMO0YHO.
A BOT CIIOXHBIE SMOIMH — YXMBUIKA, 3J0PaJCTBO, CIIOKOWCTBHE — MOPOH
BBI3BIBAJIN 3aTPyJHEHHE.

2
Puc. 2

Takum 06pa3oM, MOXKHO CIIeNaTh BBIBOJ, YTO OCHOBHAS LIENb JOCTHT-
HyTa. MHe yJganoch co3aath pob0Ta, MMUTHPYIOIIETO OCHOBHBIE POCTEH-
ye AMouuH denoBeka. OHAKO YeJ0BeUeCKHe IMOIMU OYEHb Pa3HO00pa3-
HBI, ¥ HaIlle JIMIO0 YHHKAIBHO TEM, YTO CIIOCOOHO BBhIpaKaTh MPH ITOMOIIN
MHUMUKH HEBEPOSITHYIO TaMMY YYBCTB.

HccnenoBanue uenoBeuecKUX dMOLUNA U BOCCO3/IaHUE UX MPHU TTOMOIIH
po0oTa-aHUMATPOHUKA — OYCHb YBIJIEKATENBHBIN Tporiecc. M s cobuparoch
JTAJTBIIIE COBEPIIICHCTBOBAThH CBOCTO POOOTA M 00YYaTh €r0 HOBBIM 3MOIIHSIM.

JUTEPATYPA
1. http://dic.academic.ru/dic.nsf/ruwiki/490822
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BO3I[YI_[[HLII7] IIAP-MOHI'OJIb®BEP
H.A. Borowun, U.C. Lvicanxos, yuenuxu 7-20 knacca
Hayunwvui pyxogooumens A.B. Mepsasikos, doyenm usuxo-mexHuueckoeo
¢axynemema HU TT'Y
Tomck, Tomcxuii ghusuxo-mexnuneckuil tuyet, tfitl@inbox.ru

Henpio maHHOI paboTHI SBIIAETCS MPOEKTUPOBAHKE M MOCTPOHKA BO3-
JYIIHOTO Iapa Ha ropsiyeM BO3JyXe — MOHToib(bepa. Pabora Obuia BbI-
TIOJIHEHA B paMKax M3y4deHus TeMbl «BoznayxoriaBaHue» Kypca GU3HKH 7-
TO KJacca.

Kak n3BecTHO, Ha Bce 00BEKTHI HA 3eMIIe JEHCTBYET BBHITAIKHBAIOIIAS
cuna Apxumerna co cTopoHsI aTMocdepHoro Bo3ayxa. Ecim cuma TsbkecTH,
JIeWCTBYIOIAsT Ha OOBEKT, OKaKETCS MEHBIIE BBITAIKHBAIOMEH — OOBEKT
Oyner momHMMAaThCs BBepx. Hambomee mpoCTHIM OOBEKTOM SIBISIETCS €M-
KOCTb, 3aIIOJIHCHHAsI Ta30M MEHBIIEH MJIOTHOCTH, YeM OKPY>KaIOIIUil BO3-
nyx. CormacHo m3BecTHBIM (hopmynam w3 [1], Ha Hero Oyner JeicTBOBAaTh
MOJTbEMHAs! CUJIa, PaBHAs Pa3HOCTH CUIIBI ApXHUMe/a U Beca rasa:

Fng'(pBO?,J:L _prasa) >
rae g = 9,8 — yckopeHrne CBOOOJHOTO MajicHus; V' — 00beM €MKOCTH B Ky-
OMYECKUX METPaxX; Pposy — INIOTHOCTH OKPYIKAFOLIETO BO3AYXA; Praza — IUIOT-
HOCTb I'a3a BHYTPH EMKOCTH.

Haubonee mpocTeiM crocoboM co3aaTh MOABEMHYIO CHITY SIBIISICTCS
3alI0JJHEHHE E€MKOCTH TOPSIYMM BO3AYXOM, IUIOTHOCTh KOTOPOTO MEHBINE
IUIOTHOCTH OKPY’KalOIero Bo3xmyxa. [Ipy omnpeneneHHbIX 3HAYEHHSX TeM-
mepaTypsl pPa3HOCTh IUIOTHOCTEH BO3MyXa MOXKET OKa3aTbCsl TAaKOM, dYTO
MOJbEMHAsI CHJIa CTaHET AOCTATOYHON, YTOOBI MOJHATH CaMy €MKOCTh, a
TaKXKe KakKoW-TO Tpy3. BrepBble MONOOHYIO KOHCTPYKIHIO HCHBITAIA B
1783 r. 6patess MoHromsdbe, 0TCI0NA €€ Ha3BaHHE — MOHTONIb(bEp.

B pamxkax BbINONHEHHS TaHHON paboThl OBLT ClIeNIaH BO3AYIIHBIN IIap,
KOTOPBIH TOJHUMAJICS BBEPX 3a CHET TEIUIOro Bo3ayxa. J{Jst ero M3roros-
JieHus1 ObUTH B3STHI JIBa MelIKa JUisi Mycopa o0beMoM 1o 60 11, cienaHHble
W3 TOHKOH IUIEHKH. DTH MEIIKH ObUTH CIEeHaIbHBIM 00pa3oM COEINHEHHI,
B pe3yJbTaTe 4ero odopasopanack eMkocTh 120 . JIns obecrieueHus KecT-
KOCTH HW)KHETO Kpasl MOJydYeHHOW €MKOCTH M3 TPYOOK JJIsl HAIIUTKOB OBLT
C/IeNaH JIETKUI KBaJpaTHBIH KapKac, K KOTOPOMY ObUI IPUKPETUICH HIDKHAN
Kpait emkoctu. K kapkacy ke ¢ HOMOIIBIO TOHKOH MPOBOJIOKHM OBIT IIPHUKpE-
IUIEH CTAaKaH OT CBEYU-TAOJIETKH, I/Ie COJEPKaJIOCh TOIUIMBO, JAOIIEe TETl-
JBIH BO3AyX. TOIUIMBO MpencTaBIsIo cOO0H CIMYKY, 0OMOTaHHYIO OMHTOM.
Best kOHCTpYKIMSI MPONHTHIBANACh napadMHOM, TOIyYEHHBIM M3 TOH XKe
cBeun-TabieTku. Kak BBIACHUIIOCH B XOJ€ UCIBITAHUHN, KOHCTPYKIIHSI Tope-
Jla OKOJIO 5 MHUHYT, NPUYEM IPH 3TOM BBIIEISUIOCH OOJIBLIOE KOJIMYECTBO
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ropsiaero Bo3ayxa. CoOpaHHBIN BO3AYIIHBIA IIap OBLI HEOTHOKPATHO HC-
IIBITaH, BCE MOIBITKH 3aKOHYMIINCH YCIIEIIHO: IIap MOCIe MPUMEPHO IOITy-
TOpa MUHYT TOPEHHUS TOIUIMBA ITOJHUMAJICS 10 MOTOJKA KOPHAOpPA JIHIES,
T7ie ¥ BUCEN J0 KOHIIAa HHTEHCHBHOT'O TOPEHMS TOIIIHBA.

B mpouecce ucnbITaHuE OBUIM TIPOBEIECHBI HCCIEIOBAHHSA CBOMICTB
BO3JIyILIIHOTO IIapa ¢ MOMOUIBI0 MMEIOLIErocsl B HaIllIeM Jiniee H(poBOro
nabopatopHoro odopynoBanus ¢pupmel PASCO. Bruta usmepena temrepa-
Typa BHyTpH 1mapa (oHa coctaBmia 65 °C) u cHapy»ku mapa (0Ha cocTaBuiIa
25 °C), OBUIO W3MEpPEHO TaKke aTMoc(epHOe MaBiIeHHE (COCTaBUIIO
100 xITa). ITocrme 3TOro ¢ MOMOINBIO HpOrpaMMbl [2] ObLIa ompeneneHa
TUTOTHOCTH BO3/lyXa BHYTPH W CHapy’KH Ilapa M OIpeieseHa Macca, KOTo-
PYIO OH MOXET HOAHATH, 10 TpHBeAeHHON (opmyne. IImoTHOCTE OKpy-
KAIOIIEro BO3IyXa cocTaBmia 1,168 kr/M’, IIOTHOCTH TOPSYEro BO3IyXa —
1,029 xr/m’. Pacuer mo dopMysne MOkasan, 4TO IIap MOXKET MOIHSTH
0,120-(1,168 — 1,029) = 0,017 kr = 17 r. B3BemuBaHue mapa ¢ OCHACTKOU
MI0Ka3ao, 4To ero mMacca — 15 T, 94TO MO3BOJIMIO €My IIOXHSTHCS, HO HE
MOJHATH TPY3. DTO Ke MOATBEPIMIIOCH TMOMBITKOH H3MEPHUTH IH(PPOBEIM
JATIMKOM CHJIBI IIOABEMHYIO CHITy IIapa. JlaTuuK He IoKa3all HUYero, T.K.
ero Bo3Mo)kHocTH orpanmyensl 0,1 H.

Takum oOpa3om, mpoBeneHHast paboTa MoKas3ajia MPaBHILHOCTH (op-
MyJ ydyeOHUKa (DU3UKH M Jajia BO3MOYKHOCTh HAKOIHUTH OIPEACICHHBIN
OTIBIT B JIeJie BO3/1yXOIUIaBaHUSI.

JUTEPATYPA
1. Iepvuuxun A.B. ®usuka, 7 k1. yued. [uist 00meoOpa3oBar. yupexieHHH. —
M.: Ipoda, 2013. — 221 c.
2. Pacuem cBoiicTB Bo3ayxa: — http://www.k204.ru/exams/test/air_prop3.htm

CAMO/IEJIbHBIE BATAPEHKH
K.B. Yepnesuu, yuenuk 8-20 knacca
Hayunwuii pyxogooumensv A. B. Mep3naxos, ooyenm
@usuxo-mexuuuecxkozo gpaxyromema TI'V
Tomck, Tomckutl pusuxo-mexnuyeckul auyet, tftl@inbox.ru

Ienpro maHHO# pabOTHI ABJISIETCS MU3rOTOBJICHHE M MCCIICIOBAHUE XH-
MHUYECKUX MCTOYHUKOB TOKa JBYX BUJOB. PaboTa Oblia BHITIOJHEHA B pam-
Kax M3y4eHus TeMbl «/cToOUHMKH ToKa» Kypca Gu3nku 8-ro Kiacca.

Kax u3BectHo U3 [1], 2IeKTpUUECKUl TOK — HANIPABIEHHOE JBUKCHHE
JNEKTPUYUCCKUX 3apsaoB. UTOOBI €ro BhI3BaTh, B JIIOOOH 3IEKTPHUUCCKOM
LEeNu IOJDKEH COAEPIKaThCs MCTOYHHK TOKA — YCTPOMCTBO, CO3Jaroliee
JIEKTPUYECKOE TI0JIC, 3aCTABIIIONICE ABUTATHCS 3aPSIIbL.
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DJEeKTPUYECKOe TI0JIe CO3aeTCsl MICTOYHUKOM 32 CUET pa3fesIeHUs 3a-
psiIOB BHYTPH HEro Mexay nomocamu. OAWH HOMIOC COICPIKUT IOOKH-
TENBHBIE 3apAas! (MTOJOKUTEIBHBIN TOIIOC), APYTOH — OTPUIATENbHEIE (OT-
pHLaTeNbHBIN MoMoc). PasneneHne 3apsaoB BHYTPH HMCTOYHHKA MPOHCXO-
JIIT 32 CUET Pa3IMYHBIX THpoueccoB. OMH U3 CaMbIX paclpoCTPaHEHHBIX —
XMMHUUECKas peakius. Takie WCTOYHHKH TOKAa HAa3bIBAlOT XUMHUYECKUMH.
CaMbIM MOMYJISIPHBIM XUMHYECKUM HCTOYHUKOM TOKa SIBISIETCS OaTapeka..

B mpomnecce BbIMOMHEHHs JaHHOW pabOTHI OBUIM MCIBITAHBI MPOCTEH-
mye Oarapeiiku IByX BHIOB: Ha 0a3e JTMMOHA M Ha 0a3e COJSTHOTO pacTBO-
pa. Barapeiika u3 nuMoHa siBisieTcsi HanboJjee cTapoii: UMEHHO JIMMOHHBIN
COK mcronb30Ban A. BombeTa [uist co3manust cBoeit 6arapen [2].

B mamreii pabote Garapeiika Oblia crenaHa CIEAYIOIIMM 00pa3oM: B
paspe3 Ha JIMMOHE BCTABWJIM MEIHYIO MOHETY, a HeJJaJIeKo OT Hee B JIMMOH
BOTKHYJIM TBO3/b. BCKOpE mocie 3Toro Mexay IBO3AEM U MOHETOH MOSIBH-
JI0Ch HampshKeHue okoio 1,7 B. DToro XxBatuio, 9To0BI 3a)KeUb CBETOIHOA-
HyI0 JaMnodky. brmaronapst mMeromemycs B HalleM JHnee OuppoBOMYy
000pyIOBaHHUIO yIAIOCh IIPOBECTH HCCIIEIOBaHNE JOITOBEYHOCTH OaTapeii-
ku. Yepes 2 4 HanpspkeHue Ha Heit ynano go 0,1 B.

Bropas Garapeiika mpejacTaBisia coO0H CTOJOUK U3 MEAHBIX MOHET U
KBaJ[paTUKOB M3 NMUILEBON (DOJBIH, Pa3JeleHHBIX NMPONHUTAaHHBIMH PacTBO-
POM COJIM KBaJpaTHKaMH M3 OyMakHoro mosioteHna. VccienoBanue moxa-
3a110, YTO CTONOMK M3 10 MOHET BIOJHE CHOCOOEH 3a)KeUb CBETOAMOIHYIO
nmammy Ha 1,5 B. Kpome Toro, maHHas KOHCTPYKIHMS OKa3ajiach ropasmo 0o-
Jiee I0JTOBEYHOM, YeM JIMMOHHAs OaTapenka.

Takum o6pa3om, mpoBeneHHast paboTa mokas3aia BO3SMOKHOCTD OBICTPO
cenaTh HEOONBIIOW MCTOYHMK TOKAa M3 MOJPYYHBIX MATEpHaloOB U Jana
BO3MO>KHOCTh HAKOIIUTH OTIPEICIICHHBII OTIBIT B 3JIEKTPOTEXHUKE.

JINTEPATYPA
1. Hepvuurxun A.B. ®usuka, 8 ki.: yueo. i 001ieo0pa3oBar. yupexacHun. —
M.: Ipoda, 2013. — 237 c.
2. bamapeiixa w3 mumoHa. — http://limonniy.ru/batarejkaizlimona/

MOCT JA BUHYHA
A.B. Hlamos, M.A. baoyes, yuenuxu 10-20 knacca
Hayunviii pykosooumens A.B. Mep3nsikos, doyenm gu3uxo-mexHuyeckozo
¢axynomema TI'Y
Tomck, Tomckuil pusuxo-mexnuyeckutl auye, tftl@inbox.ru

Llenplo naHHOW pabOTHI SBIAETCS MOCTPOIKa MOCTa CIHELUANIbHOM
KOHCTPYKIMHU — MocTa Ja BuHun. Pabora Obuia BBIITOJIHEHA B paMKax U3y-
yeHust TeMbl «CraTuka» Kypca ¢pusuku 10-ro xnacca.
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Juis cBoeit smoxu Jleonapmo na Buaum OBIT BEMKAM BCeM: XYH0KHU-
KOM, CKYJBIITOPOM, apXUTEKTOPOM, MEXaHHKOM, WH)KEHEPOM, Naxke KyJIH-
HapoM. MHOTHE U3 €ro TeHHaIbHBIX 33JyMOK, OJHAKO, HE OBUIM pearn3o-
BaHBI M OCTAIHCH TOJIBKO B UEPTEKaX U aBTOPCKUX 3aITUCKAX; & OTHOCHTEIh-
HO HEKOTOPBIX M300pETEHUI1 XOSIT JIMIIb JIETEH bl C Pa3HOW J0JIeH MpaBio-
oJ00us1.

OnuH U3 TakuxX MPOEKTOB, OCTABIIMXCS B €ro UepTekax, — MOCT He-
0OBIYHON KOHCTPYKIUU. JIeoHapmo Ma BUHYM TUIaHUpPOBAZ €ro MOCTPOUTH
yepe3 0yxty 3osotoit Por B CTamOyse — 3To OBLI 3aKa3 TYPEIKOTO CyJITaHa
Basizera II. OnHako O HEKOTOPHIM MPUYHHAM (0 KOHI[A HE BBIACHCHHBIM)
OCMAaHCKHUI TIPaBUTENb OTKAa3aJICsA OT mpoekTa. OO 3TOM 3aMBICIIe BETHKOTO
MacTepa JIONIToe BpeMs He OBLIO HHYero, KpOMeE JICTCH], OJHAKO BIIOCIEH-
CTBHUH HCCIIEAOBATEIN OOHAPYKIIH MaJIEHBKUI PUCYHOK KOHCTPYKIWH [1].

B pamkax BBITIONTHEHUS 3TOW pabOTHI OBLI U3FOTOBICH MOCT COTJIACHO
cxeMe, mpuBeAeHHON Ha puc. 1. OH OBUI clleNaH U3 IEePEeBIHHBIX PEeeK JIIIH-
Hoit 70 cM, monepednHbl ObuTH THHOM 20 cM. JIJ1s Haie)KHOCTH TOTIepeyn-
HBI BpE3aJIiCh B JITMHHEIC TIPOIOIBHBIC PEUKH, B PE3YNIETATE Yero UX MOXK-
HO CUHTATh OECKOHEYHO TOHKWMHU. [IpuBeeH pICyHOK MOCTa M3 TPeX Ipo-
JIOJINH, pearbHas MOIETh CoAepIKaia ISATh MPOIONINH.

Pewenue coOTBETCTBYIOLIEH T'€OMETPUYECKOM 3alayd MOKA3aJI0, YTO
MOTIEPEYNHBI HAXOJATCS Ha OKPY>KHOCTH, PaJNyC KOTOPOM OmpenersieTcs
crnenyromiei GopMyoi:

_4d 24
8d
rne / — JuIMHa MPOJOJIHHEL, d — ee TommuHa. M3 TO e 3a1aud BHITEKAaeT
METO/I, TO3BOJISIIOIINM ONPEeAEeTUTh YToJl HAaKIOHA K TOPU30HTY KpalHUX
MPOJIOJIMH MOCTa. B yacTHOCTH, JJIst MOCTa, COJIEPIKAIEr0 TPU MPOJIOJIUHEI,

9TOT YTOJI COCTaBJIACT
(]
Q=arcsm| —|.
2R

Jus umasl npoxonuHbl 70 cM 1 TommuHE 3 cM ¢ = 10°. 10 OBLTO
MOJITBEPKICHO HETIOCPEACTBEHHBIM H3MEPCHHEM.

B mporiecce BBIMOMHEHUsT PabOThI TAKXKE OBLIO MPOBEICHO PEIICHUEC
CTaTUYECKOW 3aJaud MO METOJUKE M3 [2] HA paBHOBECHE MOCTa C IIENbIO

R

>
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OTIpENIeTICHNs] €r0 MpEeAeNbHON TIpy30IOABEMHOCTH. Pemrenuwe aist mpo-
CTEHINEero Ciydas MOCTa M3 TPEX MPOJONINH, YAESPKUBAEMBIX BMECTE CHIION
TPEHHs B IMOINEPEYNHAX, MIPUBEIIO K (HOpMyJie, TTO3BOIIIONIEH OMpeNeIUTh
BEPTHUKAJIbHBIE YCUIMSA Ha KpasX TOPU30HTAIFHON MPOJOJIHMHBI NPH YCIIO-
BHUHM Harpy3kd B LIEHTpe MoCTa P:

kP!
F= b
kl+2d —(1-2kd)-1g(o)
rie k:w , W — koadpdunmeHT TpeHus (s gepesa i = 0,5).
n+tg(o)

HauGospimii M3rudaroiuii MOMEHT B pOJOIuHE OyAeT paBeH F-1/2.
[Tpu BBINONHEHUU pabOTHI ONMBITHBIM ITyTEM OBLI ONpeesieH HanOOIbIINI
M3rudaroIMii MOMEHT B pelike, U3 KOTOpOo ObLIH caeIaHbl poaoiuHbl. OH
coctaBui 2640 H-cm. Ilyrem npupaBHHBaHMS 3TOro uucia Gopmysie s
HAMOOJIBIIET0 M3THOAOIIET0 MOMEHTA, TIOJICTAHOBKHU pa3mMepoB (/ = 70 cM,
d =3 cM) M pelIeHUH MOJY4YEHHOTO YPaBHEHUS MOXKHO IIOJyYHUThH TPY30-
MOABEMHOCTh P, mpuxoasiytocst Ha oAHy npoxonuny: P = 71,5 H. Ha nBe
napajuiesibHble IPOAOIMHBI NpeAebHas Harpy3ka coctaBut 143 H — 14 kr.
B ciydae yBennueHus JUIMHBI MOCTa Harpys3ka OyAeT mepepacnpeaeisiThes,
YTO YBEIMUYHT €TO TPY30M0IbEMHOCTb.

Takasi BbICOKas rpy30NOABEMHOCTh JaHHOW KOHCTPYKIMU OblIa MOJ-
TBEPXKJICHA HCIBITAHUEM Ha pa3pylIeHHE MOJENN MOCTa, CIOECTaHHOW W3
ropaszio MeHee KayeCTBEHHOTO MaTepuana, 4eM pabodas. OmnbIT mokaszai,
YTO pa3pylLIeHHEe HACTYIUJIO NP Harpy3Kke 5 KI, YTO 0Ka3aJoCh 3HAYUTEIb-
HO OOJIBIIIE OKUIAEMOM.

Takum o6pazom, npoBeseHHas paboTa MmoKaszana HaJeKHOCTh U IIPOY-
HOCTh MOCTa KOHCTPYKLUHMH Aa BUHYM M 1M0O3BONIMIA HAKONMUTH OMBIT M3rO-
TOBJICHUS] MOJICJICH M PELIEHUSI CTATHUECKUX 3a7ad.

JINTEPATYPA
1. Ilpoexmur 3 npouuoro. Mocter Jleonapno ma Buaum. — https://engineer-
history.ru/blog/2015/12/25/mosty-da-vinchi/
2. Byxeonvy H.H. OcHOBHOW Kypc Teopernyeckoi mexanuku. — Y. 1. — M.,
1965. - 468 c.

YETBIPEXMEPHOE IPOCTPAHCTBO
A.M. Bpayn, yuenuk 7-20 knacca
Hayunoui pyxosooumens P.B. Bpayn
Tomck, MAOY «Axademuueckuii tuyeiry, uprshar@mail.ru

Ha ypoke reomeTpuu B IIKOJIE Mbl M3YUWJIM TOUYKY, IPSIMYIO, KBaJIpar,
Ky0. «A 410 ke manbine?» — moaymai 5. Tak poauaach TeMa YeThIpexMep-
HOTO MPOCTPAHCTBA.
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BrnepBele BO3MOXKHOCTH CYIIECTBOBaHUS N-MEPHOTO MPOCTPAHCTBA
obocuoBan bepuxapa Puman B 1853 1. DTOT BOIpOC MHTEpECOBAI MHOTHX
KPYIHBIX y4eHbIX. Ou3uk u ¢punocod IpHCT Max HEOJHOKPATHO BHICKA3bI-
BaJI MIPEATIONOKEHHE, YTO YHCIIO U3MEPEHHH IIPOCTPAHCTBA HE 00sI3aTEIbHO
paBHO TpéM. TeMa ONOTHNUTEIBHBIX H3MEPEHNH TPOCTPAHCTBA M OJIU3Kas K
Hell TeMa mapayjieNTbHBIX MUPOB JaBHO CTaJIM IMOMYJIAPHBIMU B JIUTEpaType
1 U300pa3UTENbHOM HCKYCCTBE.

Lenpto HacTosimield pabOTHI SBJISETCS ITOCTPOCHUE MOJEITH YETBHIPEX-
MEpPHOr0 MPOCTPAHCTBA B BUAE COBOKYIMHOCTH €T0 XapaKTEPUCTHK C HC-
MOJIb30BaHUEM METO/1a HETIOJHON MHYKIIHH.

IIpenmeT nccrenoBaHus: YETBIPEXMEPHOE IPOCTPAHCTBO.

OOBEKT ncciaeoBaHMsA: XapaKTePHUCTUKH YETHIPEXMEPHOTO TPOCTPaH-
CTBa.

S1 BBIABHHYII THUIOTE3Y, YTO C TIOMOLIBIO METOA HETIOJIHOW MHIYKIIHUU
MOJKHO IOCTPOUTH MOZENb YETBIPEXMEPHOIO MPOCTPAHCTBA U ONPENEIHUTH
€r0 XapaKTEPUCTUKH.

JIy1st MOCTHIKEHMS TOCTABJICHHOM 1IeNH ObLTH CHOPMYTHUPOBAHBI 331a4H:

1. BbIOpaTh 1 M3y4UTh METO]] HCCIIEIOBAHHUS.

2. I3y4uTh NOHATHA KOOPAUHATHBIX CUCTEM U X U3MEPEHUH.

3. BoISBUTB XapaKTEPUCTUKHN JBYMEPHBIX U TPEXMEPHBIX IPOCTPAHCTB.

4. C ucnonp30BaHUEM BBIOPAHHOTI'O METO/Ia UCCIIEIOBAHUS ONIPEICIIUTh
XapaKTEPUCTHKH YETBIPEXMEPHOTO MPOCTPAHCTBA.

B kauecTBe MeTOa MCCIENOBaHUS ObUT BHIOPaH METOH HETOJIHOM MH-
JOYKIWH, & IMEHHO METOJI OKa3aTeabCTBa, TP KOTOPOM YTBEPIKICHUE OC-
HOBBIBAaeTCS Ha HAONIOAECHHUHN 3@ YACTHBIMHU CITyJasMH.

B xome paboTbl gaHBI ONpENENCHUS M BbISABICHBI XapPAKTEPUCTUKU
HYJIBMEPHOTO, OJHOMEPHOTO, IByMEPHOTO H TPEXMEPHOTO IIPOCTPAHCTBA.

OCHOBBIBasICh Ha BBISIBIIEHHBIX 3aKOHOMEPHOCTSIX U MPHUMEHSST METOJ]
WHIYKLIUH, CHOPMYIHUPOBAHBI CIEIYIONINE XapaKTEPUCTHKH Ul YeThIPeX-
MEpPHOT0 MIPOCTPAHCTBA!

1. Kaxkgast Touka B 4eTHIPEXMEPHOM IIPOCTPAHCTBE OYyAET UMETh 4 KO-
opauHathl. BeiBoa copMynnpoBaH Ha OCHOBaHHMHM CIEIYIOIIEro Halmoe-
HUS: TOUYKAa B OAHOMEPHOM IPOCTPAHCTBE UMEET OJHY KOOpAUHATY, B JIBY-
MEPHOM — JIB€, B TPEXMEPHOM — TPH.

2. 3peHne 4eTHIPEXMEPHOTO YeNOBEKa OYIET TPEXMEPHBIM, M OH CMO-
JKeT BUJIETh BCe B HaIleM Mupe. BpIBox ocHOBaH Ha HAaONIIOAEHHUHM 3a CIIO-
COOHOCTBIO BHJIETh TPEXMEPHOTO uesioBeka. [1o pe3yapraTaMm MpoBeAEHHbBIX
SKCIEPUMEHTOB YCTAHOBIIEHO, YTO 3PEHUE TPEXMEPHOTO YEJIOBEKa JBYMEp-
HO, T.K. B IByMEPHOM IIPOCTPAHCTBE OH MOKET BHJETh BCE (HampHMep, Ha
IEOOMHOM JIUCTE HUYETO HE MOXET CHPATATHCS OT €ro 3peHHs), a B TpeX-
MEpHOM IPOCTPAHCTBE 3PEHHE YEJIOBEKAa HE MOXET OXBAaTUTh MHOroe (Ha-
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HIPHUMEDP, KIIFOYH MOTYT € JETKOCTBIO CIIPATAThCS MOJ KYyPHAIOM, Mbl HUKO-
I7la HE YBUIUM MOHHTOP Pa3BEPHYTOrO KOMITBIOTEPA H T.1I.).

3. IIpencraBneHO HECKONBKO MPOCKIMHA YETHIPEXMEPHOTO Kyba Ha
JIBYMEpHOM JHcTe. IIpeioskeH MeTo] MOCTPOEHHSI YeTBIPEXMEPHOTo Kyba
0 aHAJIOTUH C TIOCTPOEHUEM TPEXMEPHOTO.

4. VI3MeHeHHe 3HAYCHHS YETBEPTOM NMPOCTPAHCTBEHHOW KOOPIMHATEHI
Juisl 00beKTa TPEXMEPHOTO IPOCTPAHCTBA BBIMJISIANT JJISl HAC Kak Jedopma-
1ust pocTpaHcTBa. [laHHBIN BBIBOJ C(OPMYIMPOBAH HA OCHOBAHUH MOJIE-
JUPOBAHUS CUTYalUH I IBYMEPHOTO U TPEXMEPHOTO YENOBEYKa C MOMO-
1160 KOMIIBIOTEPHON CUMYJISAIIUU.

Crnexmyer OTMETHUTB, YTO IOCKOJIBKY AJISl UCCIEIOBAHUS UCIIONb30BaNCA
METOJ, HEMOJIHON MHIYKIHHU, TO MOITY4YE€HHBIE PE3YIbTAThl HOCSAT BEPOSITHO-
CTHBIH XapaKTep W MOTYT TPeOOBATh JOTIOJHUTEIIBHBIX T0Ka3aTEIbCTB.
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SJIEKTPOHHOE ITOCOBUE «KPUIITOT'PADUS»
H.0. Boivioa, B.2. Menenmues
Hayunvui pykosooumensv O.I'. Epmuwiuna, yuumens ungopmamuxu
FOpea, MBOY «Jluyeii 2copoda FOpauy, yargalicei9@mail.ru

Hecmotps Ha pa3BuTHe 00mecTBa, a BMECTE C HUIM M TEXHOJIOTHH, OfI-
HOU M3 TJIaBHBIX MO3MIMIA KaK B XH3HU OT/IEIBLHOTO YEIOBEKa, TaK U IeJIbIX
TOCYAapCTB OCTAETCs 3al[UTa YaCTHOH COOCTBEHHOCTH, B TOM YHCJE WH-
¢dopmarmu. [l obecnieueHust HHOOPMAITMOHHON 0E30MaCHOCTH CYIIIECTBY-
eT Kpunrorpadus — Hayka, OCHOBHBIMH IIEJIIMH KOTOPOW SBJISIFOTCS 3alllH-
Ta, epeada U COXPaHEHHE EIOCTHOCTH TaHHBIX.

TakuM 00pa3oM, aKTyaJbHOCTh TEMbI JAaHHOUW PabOThI 00YCIIOBIEHA
TEM, YTO BO BCE BpPEMEHA KOH(HICHIMAIBHOCTE MepeaaBaeMoil nHpopMa-
1K OyJeT 3aHUMaTh OJHY M3 BOKHEUIINX MMO3MIUHA B OOIIECTBEHHON U3~
uu. [IpoGiema: HEOOXOUMOCTh CUCTEMATH3AINHI U HATIISTHOTO MPEICTaB-
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JICHUSI TEOPETUYECKOT0 M CIPaBOYHOIO Marepuana cOOpHHKa 3amad M yI-
pakHEHH 10 KpUnTorpaduu.

Lenp: knaccupukanus TEOPETUIECKOTO M CIPABOYHOIO Marepuana, a
TaKke OOJBIIOT0 KOJMYECTBA 33had IO KpUNTOrpaduu, HArJAHOE TNpen-
CTaBJIEHHE B AJIEKTPOHHOM BHJIE CPEJICTBAMU KOHCTPYKTOPOB CaiiTOB.

Bagaun:

1. IlpoBectu paboTy No MOKCKY MaTepualia 1o JaHHOH TeMe.

2. IIpoaHanu3upoBaTh JUTEPATYPY, B KOTOPOH MPEACTaBIEH TEOPETHU-
YEeCKUil MaTepuall, 3aJa4y U YIPaKHEHUsI IO KPUITOTpaduH.

3. Pesynbrar npopenanHoil pabOTHl HATJSIIHO MPEJCTaBUTh CPEICTBA-
MH KOHCTPYKTOPOB CAWTOB B BHE AJIEKTPOHHOTO MOCOOHSI.

[Tocobue «OneKTpOHHBIN Y4eOHHUK 1O KPUNTOrpadum» CO3AAHO C I0-
Molp0 KoHCTpykTopa caiitoB WIX.RU B BHJie MHOTOSIpyCHOTO HEpapXu-
YEeCKH B3aMMOCBSI3aHHOTO Web-JOKyMeHTa.

JlaHHOE 3IEKTPOHHOE MOCOOME COCTOMUT M3 YETBHIPEX pa3/eNoB: IJaB-
Hasl CTpaHHIIA, OTIMCaHUS BUIOB IIM(POB, KOMMEHTAPHH K PEIICHHIO 3a71ad,
a TaKKe HEeTIOCPEICTBEHHO caM COOPHUK 3a/1ad.

Ha rnaBHOM CcTpaHuLE NpeACTaBlI€Ha aHHOTALMs JAHHOI'O BJIEKTPOH-
HOTO M0COOMS, B KOTOPOI KpoMe Ha3HAueHHUs! JAHHOTO AJIEKTPOHHOT'O Mpo-
JTyKTa yKa3aHO TEOPETHUECKOEe U MPAKTUUECKOE COAEpIKaHue.

Bropoii u TpeTuii pa3aensl NpeACTaBIsIOT cO00M TEOPETHICCKHA Ma-
Tepuas, B KOTOPOM COJEp)KaTcs CIIPaBOYHBIE MaTephasibl HEOOXOIMMBbIE
Juis o0ydeHust. J{7sl IpaBHIIBHOTO BBHIMIOTHEHHS YNPAXXHEHHH HEOOXOIMMO
YCBOWTH CBEICHUS U3 CIIPABOYHHKA.

UeTBEpTHIIl pazmen mpencTaBisieT coOOH COOpPHUK 3ajaad, IMoapas3ze-
JICHHBIX Ha TPH YPOBHA B 3aBHCUMOCTH OT YPOBHSI CIIOKHOCTH. MBI cunTa-
€M, YTO NMPUMEHEHHE YPOBHEBBIX 3aJaHUN MpU OOYYEHUH aKTyalbHO, IO-
CKOJIBKY HE€ BCE€ ydalllhecs MMEIOT OJUHAKOBBI HMHTEpeC K H3ydaeMOMY
NpeAMETY, a TAaKXKe Y HUX pa3HbIe CIIOCOOHOCTH.

B mnpencraBineHHoil paboTe Oblia MpoBeAeHa HCCIeoBaTeIbCKas pa-
00Ta 110 MOMCKY MaTepHajJoB MO JaHHOW TeMe; MPOaHAIM3NPOBaHa JIUTEpa-
Typa, B KOTOPOH TpEeACTaBIEHBbl NPAaKTUYECKUE M TEOPETUYECKHE 3ahaui,
a TakXke TeOPeTHUECKUI MaTepHal; CUCTEMaTH3HpPOBAH HAKOIUICHHBIN Ma-
Tepuall.

PesynbraT npopenaHHo# pabOTHI HATJIAHO MPEACTAaBICH CPEACTBAMHU
KOHCTpyKTOpa caiitoB WIX B Buae 3iekTpoHHOro mocobust «Kpumro-
rpadusy.

B nanHo# pabote Oblna crenaHa MOMBITKA CIPYIIMPOBAThH 3a/1a4d 110
YPOBHIO CIIOXXHOCTH, MPEAOCTaBIEHa BO3MOXKHOCTh O3HAKOMHTBCS C HEKO-
TOPBIMHU HOIXOJJaMH U METO/IaMH pEILeHHs 3a1au.
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MOJEJUPOBAHUE MHOT'OI'PAHHUKOB B TEXHUKE POP UP
J.E. Bypmacoe, U.H. Makees, /I.1. Ilaxopykos
Hayunvuii pyxogooumens M.A. Ymanyes, yuumens Mamemamuxu.
FOpea, MFOY «Jluyeii 2copooa FOpeuy, yargalicei9@mail.ru

Llenpto Hamieit paOoOTHI sBIsieTCSl co3faHHe COOPHHMKA KOMMAKTHBIX
MojieNnel pa3IMUHBIX MHOTOTPAaHHUKOB, B KOTOPOM KpPOME CaMUX Mojenei
OyzmeTr TakKe MX KpaTKOe ONWCAHUE M XapaKTEPUCTHKU. J{JIsl TOCTIKEHUS
1eTTH OBUTH BBITIOJTHEHBI CIIETYTOIIHE 3a/1a9H:

1. U3ydenue nurepatypsl 10 TeMe «MHOTOrpaHHUKU U UX CBOMCTBAY.

2. VzyueHne MOJIenMUpOBaHUS CIIOCOOAMH KUPUTAMH U pOpP-Up.

3. IlpuMeHeHNE H3yUCHHBIX CIOCOOOB MOJICIUPOBAHUS AJISI CO3JaHUS
cOOpHHKa MoJerneit.

I'maBHBIM pe3ynabTaTOM PabOTHI SIBJISETCS HECKOJIBKO MOJENeil MHOTO-
I'PaHHUKOB, O0BETUHEHHBIX B OJTHY TE€TPa/b.

1. TexHuku 00BEMHOTO MOJICIMPOBAHS U3 OyMaru:

— Kupuramun — uckycctBo M3rotoBieHust (GUIypoK M OTKPBITOK U3 Oy-
Mar™ ¢ MOMOUIbI0 HOKHUIL C pa3BOpoTOM Ha 90°.

— Pop up wim KHWKKH-TTaHOpaMbl? OOBIYHO PACKPHIBAIOTCS MOJHO-
cThio, Ha 180°. Hanbonee momynsipHas OCHOBa MEXaHHU3Ma POp UpP B ATOM
Cilyyae — MPUKPEIUIEHHAS K CTPaHWIAM pa3BopoTa V-oOpasHas KapTOHHAs
KOHCTPYKIIHSI.

2. MHOTOTpaHHUKH:

— IIpu3ma (y1aT. prisma «HEYTO OTIWIEHHOE») — MHOTOTPAaHHHK, JIBE
TPaHW KOTOPOTO SIBIIAIOTCSI PABHBIMH MHOTOYTOJBHHUKAMH, JISKAIIUMH B
MapajvIeNIbHBIX IMJIOCKOCTAX, a OCTAIbHbIE TPaHH —
napauienorpaMMaMy, UMEIOIIUME OOIIUE CTOPO-
HBI C STUMH MHOTOYTOJIbHUKaMH (puc. 1).

Puc. 1. YacTHbli ciaydail Ipu3MEL — Ky0




— [Ilupamuna — MHOTOTpaHHUK, OCHOBAaHHE KOTOPOTO — MHOTOYTOJIb-
HHK, @ OCTAJbHBIC T'PaHU — TPEYTOJBHUKH, UMEIOINe OOIIYI0 BEpIIUHY
(puc. 2).

Puc. 2. Ha

3. Tena I[lnatona — 3TO BBITYKJIble MHOTOTPAHHUKH, BCE TPAaHH KOTO-
PBIX IPaBUIIbHBIE MHOTOYTOJIBHUKH (pHC. 3).

Tena Ilnarona

Yucno pedep Hucio UYucno | Yucno | Yuciao
Hazpanue o
NP BEpLIMHE | CTOPOH rpaHu | TIpaHeil | peGep |BeplinH
Terpasap 3 3 4 6 4
Ky6 3 4 6 12 8
OxTasap 4 3 8 12 6
Jonexasap 3 5 12 30 20
Hkocasap 5 3 20 30 12

Puc. 3. Jloz[exagap

3axuiouenne. B mpoilecce BBIMOJIHEHHST HCCIIEAOBATENBLCKON pabOThI,
MBI TO3HAKOMHJIMCH C PA3JIMYHBIMU BUJAMH MHOTOTPAHHHUKOB.

Jlnst BBIMOSTHEHUsT MO MPUILIOCh A KaXKIOro MHOTOTpaHHUKA
MPUAYMBIBATh OPUTUHAIBHBIE PAa3BEPTKH.

Htorom BbIMONHEHUS pabOTHI cTall COOPHHK, COCTOSINMI U3 7 Moje-
Jiel, B KOTOPOM TIPEJICTAaBIE€HBI BCE WM3BECTHBIE BUIBI MHOTOTPAHHHKOB
KpOME UKOCadIpa.
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B npouiecce paboThl MBI CTOJKHYIUCH C PSIIOM TPYAHOCTEH:

1. Bribop marepmana mis mogeneii. OH ZOMKEH OBITh, BO-TIEPBBIX,
TBEPJBIM, & BO-BTOPBIX, HEIIMPOKUM, YTOOBI OTKPHITKA MMeENa IpPE3CHTa-
OenpHBIN BUI. B HTOre MBI OCTAaHOBHIIINCH HAa JAMHHHPOBAHHOM OyMmare.

2. I'paHM MHOTOTPAHHUKOB HOJDKHBI OBITH MOJBM)KHBI B MECTE CO-
CANMHCHUA OTHOCHUTCIIBHO ApYT Apyra, I JOCTUXKCHUA 3TOM OCJIN B HCKO-
TOPBIX MECTaxX I'rpaHu COCAUHAIIUCHE CKOTYEM.
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«MATEMATUYECKHE» UTPYHIKHA
B.O. ZKykos, yuenux 5-z0 knacca
Hayunvui pyxosooumens E. E. Konnosa, yuumenbs Mmamemamuxu
Tomck, OT'BOY « TOTIIy, leju.leju@mail.ru

EcTh B IKONBHOW MaTeMaTHKE OCOOBIe TEMbI, KOTOPBIC JKICIIb C He-
TeprieHreM. K TakuM TeMaM MOXXHO OTHECTH TEMbI O Pa3IMYHBIX BHIAX
IPOCTPAHCTB M O <OKUTEINSX» 3TUX MPOCTPAHCTB. S pEeIlmi MoKa3aTb Ha
NpaKTUKE, YTO ITOT paszfe] MAaTEeMAaTHKH MOXKET OBITh OYEHb YBIIEKAaTellb-
HBIM Ul AeTei, U IeTH MOTYT €ro OCBOMTH udepe3 Wrpy. S pemmi camo-
CTOSITEJIBHO C/IeNIaTh «MAaTEeMaTHYeCKUE» UIPYIIKH.

Llenb mpoekTa — MO3HAKOMHTBCS C NMPOCTPAHCTBEHHBIMU TeOMETpHYe-
CKHMH q)HpraMI/I " CO31aTh KOMIIO3HUIIMU U3 HUX.

3ajaun MPOEKTa: PacCMOTPETh pa3fIMuHbIE BHJBI MPOCTPAHCTB, Pa3-
JIMYHBIE BUBI IPOCTPAHCTBEHHBIX I€OMETPUYECKIX (DUTYP M UX OCOOEHHO-
CTH, CIOCOOBI MOJETMPOBAHMS IIPOCTPAHCTBEHHBIX (HIYp; CO34aTh pas-
JIMYHBIE KOMITO3UIMH M3 MTPOCTPAHCTBEHHBIX (uryp.

I'unoTe3a mpoekTa: UCHOJB3ysl MATEMAaTHYCCKHE 3HAHHS O MMPOCTPaH-
CTBEHHBIX (Urypax, MOKHO cIenaTh CBOUMH PyKaMH MHTEpPECHBIE «Mate-
MaTHYECKUE» UTPYLIKH.

B matematuke 1o IpOCTPAHCTBOM IIOHUMAIOT MHOXKECTBO HEKOTOPBIX
00BEKTOB, MpaBHUia pabOTHI C HUIMU U Ha0Op aKCHOM, KOTOPBIM ATH IPaBH-
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Jla JOJDKHBI MOAIUHATECS [1]. OnHON U3 BaXHEHIINX XapaKTEPHCTHK IIPO-
CTpPAHCTBA ABISIETCS €r0 pa3MepHOCTh. C TOUKHM 3peHHs TEOMETPUH pa3Mep-
HOCTh (pUTYpBI paBHA YHCITy KOOPAWHAT, HYXHBIX JUI OIpEIeIeHHs 10JI0-
JKEHUsI JIexalell Ha 3Tl purype TouKH.

Bunsl mpocTpaHCTB: MPOCTPAHCTBO OO OJHOMEPHOTO (HE MMeloIee
M3MEHEHHs) — 3TO TOYKA; OJTHOMEPHOE MTPOCTPAHCTBO — B 3TOM MHUPE YKUBYT
OTPE3KH, JIYy4YH, TOUYKHU; ABYXMECPHOC IMPOCTPAHCTBO — B 3TOM MHUPEC XKUBYT
TUIOCKKE (PUTYPBI; TPEXMEPHOE MPOCTPAHCTBO — B 3TOM MHPE JKUBYT TPEX-
MepHble (QUTypsl (MHOTOTPaHHHKH).

[IpencraButh cebe yeTHIPEXMEPHOE TIPOCTPAHCTBO JUIS HAC TAKXKE J10-
BOJIHO HENpPOCTO, XOTSI OYEHB JIETKO ONHCAaTh MaTeMaThdeck. YeTsipex-
MEpHOE MPOCTPAHCTBO — 3TO MPOCTPAHCTBO, B KOTOPOM ITOJI0KEHHE TOUKU
3a7aéTcsa 4eThIpbMs YuciamMu. YeTelpéxmepHas (urypa mosydaercs cIBH-
TOM TPEXMEPHOH (PUTYPHI BAOJIb KAKOTO-TO HANPABICHUS, HE JIEKAIIETO B
HaleM TPEXMEPHOM MPOCTPAHCTBE.

B 4 m3MepeHHsX ecTh 6 NPaBHIBHBIX BBIMYKIBIX YETHIPEXMEPHBIX
MHOTOTPaHHUKOB: TEHTaxXop, THIEpPKYO, THIIEPOKTa’p, MKOCHTETPAXop,
THIIepIo/IeKadIp, Tek3akocuxop (puc. 1) [2].

[IsTHsYeHAK (TEHTaxop) Teccepakr (runepky0) HlecTaannarusueHHIK
(runepokra’p)

I[BauuaTquTLIpéXﬂqéﬁHHK CroxBalaTUAYCHHIK LlecTUCOTSCHHNK
(uKOCHTETpaxop) (mnepzxonexéanp) (rex3akocuxop)
Puc. 1. Ilpoexuun npaBUIIBHBIX BRITYKIIBIX YETHIPEXMEPHBIX MHOTOIPAHHUKOB
B TPEXMEPHOE IMPOCTPAHCTBO

CyliecTByeT HECKOJBKO CIOCOO0B MOJCIMPOBAHHS MHOTOTPaHHUKOB.
CaMeIil pactpoCTpaHEHHBI — MOACIUPOBaHUE U3 pa3BepTok [3]. Eciu mo-
BEPXHOCTh MHOTOTPaHHHKA pa3pe3aTth 10 HEKOTOPBIM pedpaM U pa3BepHYTh
€e Ha IUIOCKOCTh TaK, YTOOBI BCE MHOTOYTOJBHHKH, BXOJSLIME B 3Ty IIO-
BEPXHOCTB, JIOXKAIN B JaHHOH IUIOCKOCTH, TO ITOJy4eHHas QUrypa Ha mioc-
KOCTH Ha3bIBaeTCsl Pa3BEPTKON MHOTOIpaHHMKA. Takke MHOTOTPaHHUKH
MO>KHO MOJENHMPOBATh U3 KOHCTPYKTOPA U U3 JIEHTHI [4].

Temoli Asl CBOMX «MaTeMaTHYECKUX» WIPYLIEK s BHIOpAl KOMIIbIO-
tepHble urpsl «Clash royale» u «Overwatchy». Sl pemmn caenars GaurHio
«udepuo» u Typens TopObopHa (puc. 2).
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Puc. 2. bamns «Uupepuo» u Typens TopOsopua

Jns Gamran «MHdepHO» MHE MOHAIOOMIKHCH chenytouue Gurypsr —
BOCBMHUYTOJIbHAsl TIpH3Ma, Iapajulelienuie]l, LWINHIP, MHOTOTPaHHUK,
MKOCadIp ¥ DIIEMEHTHI IeKopa.

Hust Typenn TopObopHa — yceueHHasi MUpamMuza, NPsSMOYTOJIBHBIN Ta-
pajenenumes, UIMHAP, Ky0 U 31IeMEHTHI AeKOopa.

[MomyuyuB n3 pa3BEPTOK 0OBEMHBIE TeoMeTpHUYecKre GUrypsl, s cocTa-
BWJI U3 HUX KOMITO3MIIMIO W CKJIEWJ C TOMOIIBIO KJIesl M JABYCTOPOHHETO
ckoTtua (puc. 3).

Puc. 3. KoMno3uuu U3 IpocTpaHCTBEHHBIX (QUTYD

Kommosuuun 13 npocTpaHCTBEHHBIX (UTYpP MOIYUYHINCh OPUTHHAb-
HBIMH W 3aMHTEPECOBAIIN peOsT HaIIEro Kiacca. JTO SBIJIOCH IOATBEPXKIC-
HHEM TOTO, Y4TO pa3liesl MaTeMaTHKHU, U3YYaloIUi MPOCTPAHCTBEHHBIE (HH-
TYpbl, MOXKET OBITh OY€Hb YBJIEKATEIbHBIM JUIA JIETEH, U AETH MOTYT €To
OCBOWTH YEPE3 UTPY.

B pesynbrare MoJenupoBaHus pa3NIU4HbBIX KOMIO3UIUNA U3 MPOCTPaH-
CTBEHHBIX (UTYp 5 MOATBEPAWI Ha MPAKTUKE CBOIO TUIIOTE3Y — UCIIONbB3YS
MaTeMaTHYeCKUe 3HAHUA O MPOCTPAHCTBEHHBIX (PUrypax, MOXKHO cHenaTh
CBOUMH PyKaM{ HHTEPECHBIE «MAaTEMaTHYECKNE» UTPYIIKH.
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TETPAIITUX 3BE3/IHOI'O HEBA
A.C. T'tonmwou, yuenuk 5-20 knacca
Hayunwiii pyxosooumens E.E. Konnosa, yuumens mamemamuxu
Tomck, OTBOY « TOTJI», marser3@yandex.ru

BrITh MOXKET, y’ke MHOTO TBICSY JIET Ha3aJl, TSI Ha HOYHOE Hebo, de-
JIOBEK MEUTAJI O IoJIeTe K 3Be31aM. MHUpHaabl MEPIAIOIINX HOYHBIX CBETHII
3aCTaBIISUIM €r0 YHOCHTHCS MBICIBIO B Oe30pekHbIe Aanu BcemenHoi, Oy-
WA BOOOpa)keHNe, 3aCTaBIUIA 33 yMbIBAThCS HAll TaWHAMH MUPO3JaHUS
(puc. 1).

Tocka no Tmy60okoMy HeOOCBOAY, YCHIIAHHOMY 3BE3[aMH, 3aCTaBIISIET
3alyMaThCsl O BOIUIOIICHHM 3BE3HOr0 HeOa HaJ rojoBOM B YCIOBHAX To-
POJCKHX JUKYHTJIeH. Benb Tak Xo4eTcsi Be4epoM WIM HOYBIO OKYHYTHCS B
0e3IHYy CUSIONINX 3BE3[l, IUIAHET, TATAKTHK U Ta30BhIX 00JIAKOB. DTy CKa3Ky
MOKHO TIOIBITATLCSA BOIUIOTHTH B JKHU3Hb,
CO3/IaB TETPANTUX 3BE3IHOTO HeOa CBOU-
Mu pykamu. ([Ipumeuanue: TeTpanTHx —
MPOU3BEACHUE, COCTOAIICE M3 UYCTHIPEX
COCTaBHBIX YacTel, OOBEAMHEHHBIX 00-
et umgeeit).

B nanHoi#t pabote 51 coOMparocs u3y-
YUTHh CO3BE3IHMA W CO3JaTh B HYXHOM
Macmtabe n300paxxeHne 3Be3THOT0 Heba
MpU TIOMOIIIM CHUCTEeMbI KoopauHat [le-
Kapra.

Hean padotbi: HauepTuth co3Be3usi HA KOOPAMHATHOM IIOCKOCTH,
YTOOBI CO371aTh KyCOYEK 3BE3IHOr0 Heba y ceOsl B KOMHATE.

3agaum paGoThI:

1. HayguTbcs CTPOUTH TOYKH B IEKAPTOBOW CHCTEME KOOPAWHAT H OII-
penessITh KOOPAWHATHI 3aJaHHBIX TOYCK.

2. I3yunTh co3Be3qusl.

3. PacummpuTh 3HaHUA O KOOPAMHATAX M IPUMEHEHUHN UX B KOCMOHAaB-
THUKE ¥ aCTPOHOMHUH.

Puc. 1
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4. ITocTpouTh N300pa’keHNS CO3BE3ANI HAa KOOPIUHATHON INTOCKOCTH.

Jtansl padoThl

1. Ha 3Be3nHoi#t kapre CeBepHOTO MONyLIapys s BEIOpa Te CO3BE3us,
KoTopble BUIHBI B TOMCKe B BeCeHHee BpeMs Ioja IPH IIOMOIIN PAacueTOB
0 TIOIBWYKHOW KapTe 3Be37HOro Heba (puc. 2).

e

Puc. 2. Becennue co3se3aust B ToMcke

2. 51 mocTpOMJI PUCYHKH HEKOTOPBIX CO3BE3IHUM U3 pHUC. 2 HA KOOPAU-
HaTHOM IUIOCKOCTH M B UTOTE MOJYYHJI TaKOE XKe M300parkeHne CO3BE3IHs,
KaK | Ha KapTe 3BE31HOTO Heba (puc. 3).
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Puc. 3. Kapra 3Be31H0r0 HeOa B rpau4ecKoM peaakTope
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3. Ilocie mocTpoeHHs BCeX HY)KHBIX CO3BE3IHM MO OTICIBHOCTH, s CO-
CTaBMJI KapTy 3BE3HOTO HeOa B rpa)uueckoM peaKTope.

4. 3aTem s mepeHec co3pe3nus Ha 4 jmcra pazMepoMm 50x65 u HaHec
CO3BE3IMs NPU IIOMOLIM OeNoW Tyallld, TeM CaMbIM CO3Jall TETPaITHX
3Be3HOTO Heba y cebst B komHate (puc. 4).

Puc. 4. Terpantux 3Be3qHOTO Heba

Hrorn padorel. Onupasce Ha CBOM HaOJIOJACHUS M U3Yy4YHB ITOJIOXKE-
HHUE 3Be3]] Ha BECECHHEM HeOe, sl COCTaBWI KapTy CO3BE3AMH, BUAUMBIX B
HallleM pernoHe B ampesne—Mae. [IpoBeast TouHbIe pacdeTsl M BBIOpaB HyX-
HBIA MacmTad, s CMOT co3/1aTh y ce0s B KOMHATe 3BE3IHOE HEOO CBOMMH
pykamu — TeTpantux (cM. puc. 4). Most pabota MoKeT OBITH MOJE3HA JUIA
H3yYaloIIUX KOCMOC M acTpOHOMHIO. Benb mpusiTHee mo0oBaThesi HACTOS-
M 3BE3IHBIM HEOOM, YeM IIPOCTO 3BE340YKAMH BPACCHITHYIO.

PaboTa ObLTa MHTEpECHOW M YBJIEKATEIbHOW. DTOT IMPOEKT MPHHEC
MHe OECLIeHHBI OIBIT I JaJbHEHIIero H3y4eHuss KocMoca B acTpoQu3u-
KH. YBepeH, OH CTAaHET TOJMKOM Ul HOBBIX MCCIECJOBAaHUN M pealu3aluu
MOEH TJIaBHOH IeNM CTaTh HHXEHEPOM-KOHCTPYKTOPOM KOCMUYECKOH
TEXHUKH.
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KOMIIJVIEKC YYEBHO-TEXHOJIOI'HYECKOI'O
OBECIEYEHUS PABOYEM I'PYIIITbI PASPABOTUMKOB
SJIEKTPOHHOI'O OBOPYJAOBAHUSA
H.B. Manunoeckuii, yuenuk 4-20 knacca cumnazuu Ne 1;
H.C. I'agpunenxo, yuenuk 8-20 kracca MbOY «COIII Ne 19y
Hayunoui pykosooumens A.E. Mewepsikos, accucmenm
Kemeposo, kag. HuAIIC Ky3I'TY;

Tomck, acnupaum xag. ACY TYCYP, M.YarosLove@yandex.ru

AKTyanbHOM NMpo0JeMoli Ui €MUHUYHOTO U MEJIKOCEpUHHOro Ipo-
W3BOJICTBA JICKTPOHMKH SIBJISICTCS OOJIBILIAs TPYIOEMKOCTh B U3TOTOBIICHUN
MeYaTHBIX IUIAaT M MOCIenyrolell Hamailku paanoKOoMIOHEHTOB. [loaTomy
HEOOXOAMMO CO03/1aTh IIEJBI KOMIUIEKC TEXHOJIOTHYECKOTO O0eCredeHus
paboyero MecTa pa3paboTUUKa pagroannaparypsl.

Lenp mpoekra — co3maHHe Y4eOHO-TEXHOJOTHMYECKOTO KOMILIEKca
obecrieueHnst pabodero mMecra pa3pabOTdMKa pajnoamlNapaTypbl, 9TO IO-
3BOJIUT TOBBICHTH CIIOXKHOCTh M Ka4deCTBO HM3TOTOBJICHUS PaIHO3IEKTPOH-
HBIX YCTPOMCTB CpeIHEN CIOXKHOCTH, 00ECTICUNTh SKOHOMHUIO BPEMEHH, CHII
U 370pOBbe cOepexeHrne. A Takke 00eCIedeHre MKOIBHBIX KOHCTPYKTOP-
cKkux Oropo (0ObEeAMHEHUI PaAMOINEKTPOHUKH), CTYACHUECKHX KOHCTPYK-
TOPCKUX OIOPO M MENKOCEpUIHOTO MPOU3BOJCTBA, YTO CIOCOOCTBYET MPO-
(heccnoHaATBHOM OPHEHTALIUH YyUYalUXCS ¥ CTYACHTOB.

Takum 00pa3om, AJIs1 KAYECTBEHHOTO BBITOJIHEHUS OT/IENBHBIX Olepa-
LU TEXHOJIOTMYECKOT0 MPOLEcca CO3AaH ONMBITHBIA JAEHCTBYIOIUIT dKCIIO-
Hat «KoMmiekc y4e0HO-TeXHOIOTHYECKOTro obecrieueHus: pabodell rpyIsl
Pa3pabOTUNKOB IIEKTPOHHOTO 00OPYAOBAHUS», B COCTAB KOTOPOTO BXOJST
CJIEAYIONINE HHCTPYMEHTHI AJIs1 COOPOYHOTO y4yacTKa:

o [lasnbuas mardgopma AOYUE 853A mpennaznaueHa Juisi mpejiBa-
PHUTEJIFHOTO ITOJJOTPEBA M IEMOHTAaKa MEYaTHBIX TUIaT.

e TepMOBO3AyIIHAs MOHT@XHO-IEMOHTaXHas NasulbHas CTaHLUA
Lukey 702, npeaHa3zHayeHa Ui Nallku MM JEMOHTaXKa PaJJO3JICKTPOHHBIX
KOMITOHEHTOB ()€HOM WIIN TTAsUTEHAKOM.

e JlozaTop nasuyIbHOM IacThl, IPEACTABICHHBIN Ha puc. | mpenHa3Ha-
YeH JIJIs paBHOMEPHOTO JI03UPOBAHHOTO HaHeceHus nasmbHOoM macthl (I111)
Ha KOHTAKThI TIEYaTHOM ATkl B MECTE TANKH.

e Jlyna c moicBETKOM Ha pUC. 2 — ONTUYECKAs CUCTEMA, COCTOSIAs U3
YBEJIMYUTENBHOTO CTEKJIa, 3aKPETICHHOTO Ha MOJICTaBKe, TpeIHa3HAuYCHHAs
JUIS YBENWYEHHS W HAOIIOAEHHS MEIKHX IPEIMETOB B YCIOBHAX HENOCTa-
TOYHOI OCBEIICHHOCTH.

e BanHa /1 TpaBieHHs MEYaTHBIX IJIaT Ha puUC. 3 MpeaHa3HaueHa Ui
aBTOMATHYECKOT'0 MPOIIEcca TPABICHHS MEIHBIX IUIAT B PACTBOPE XJIOPHOTO
JKeJe3a 0e3 yJacTHs 4eIoBeKa.
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a 9] 8

Puc. 1. Jlo3aTop nasnbHOU MacCThl, BBITOJHEHHBIN € 2]IEMEHTAMU TPEXMEPHOH
neyatu: a — B cOOKy; O — BHJ CIIepellv; 8 — BUJ CBEPXY

a 6
Puc. 2. JIyna ¢ moacBeTKOM, BHIIOJIHEHHAS C 2JIEMEHTAMHU TPEXMEPHOM MeUaTH:
a — BUJ c3a11; O — BUJ CHU3Y

IIpenmyniecTBa KOMILIEKCA Y4eOHO-TEXHOJIOTHYECKOTO obecmeye-
HUsI padodveii rpynnbl pa3padoTYHKOB 3JEKTPOHHOTO 000pPYI0BaHMSI.
CyniecTByloliee NpOMBIIUICHHOS 000pYAOBaHHE OYCHBb IOPOTO, NAHHBIH
KOMIUIEKC OTJIMYAETCS OT CYIIECCTBYIOIMX aHAJIOTOB!

® HU3KOIl CTOMMOCTBIO, JIETKOCTHIO PEMOHTA U BOCITPOM3BOJICTBA, BO3-
MOYHOCTBIO MOJICPHHU3ALIMU M TOHKOH HACTPONKH, KOMIIAKTHOCTBIO, aBTO-
HOMHOCTBIO;
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® BBHJIy HU3KOH CEOECTOMMOCTBIO BO3MOJKHO MacCOBOE THPaKHMpPOBa-
HHE AJIs1 OCHAILCHUS IIKOJBHBIX U CTYJEHYECKUX KOHCTPYKTOPCKHX OrOpo,
a TaK)Ke BCEX 3aMHTEPECOBAHHBIX JIHII.

Kaccera

Barma ' 4 “XJ0pHOTO

Ileyatnas niara

a
Puc. 3. Banna juist TpaBlieHUs II€YaTHBIX IUIAT:
a — BaHHA U KacceTa; 6 — NPOLECC TPaBJICHUS

JanHOe 00opyznoBaHHE 10 NPUHIMIY pabOThl MaKCUMAIBHO IPHUOIIH-
JKEHO K pabore NpodhecCHOHATBLHOTO MPOMBIIIICHHOTO 000pYIOBaHHUS,
IPUMEHAEMOro Ha Ipou3BojcTBe. PaboTa ¢ moJ0OHBIM yueOHO-TEXHOIOTH-
YECKUM KOMIUIEKCOM II03BOJISIET MIPUOOPECTH ONBIT KOHCTPYUPOBAHHSA, MO-
JIETMPOBAHMS U MTPOM3BOACTBA PAJNOIIEKTPOHHBIX YCTPOMCTB, YBEIUYUTh
Ka4eCTBO M3TOTOBJICHHS PaJIOAIEKTPOHHBIX YCTPOWCTB, 00ECHIEYUTH KO-
HOMUIO BPEMEHHU, CUJI U 340POBbECOEPEIKEHUE.
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CO3JIAHUE [IM®POBOI CUCTEMBbI YIIPABJIEHUS
HUHKYBATOPOM
H.B. Manunoeckuii, yuenuk 4-20 knacca cumnazuu Ne 1;
H.C. I'agpunenko, yuenuk 8-2o knacca MbOY «COILI Ne 19»
Hayunouii pykosooumens A.E. Mewepsikos, accucmenm
Kemeposo, kagh. HuAIIC Ky3I'TY;
Tomck, acnupaum xap. ACY TYCYP, M.YarosLove@yandex.ru

[Torpebnenne mMsca ¥ SIMI NTULBI KYPHIBI €KETOIHO YBEIMYMBACTCS U
B 2016 1. cocraBmiio 35 % ot obmero morpebieHus Msica. B morone 3a xo-
JIMYECTBOM TIPOM3BEIEHHOTO Msica HEZOOPOCOBECTHBIE MTPOU3BOANTEIH J0-
0aBISIFOT B MUILY NTHI] AHTHOMOTHUKU M CTEPOHIBI TSI YCKOPEHHOTO POCTA.

Hcnonp3oBaHne MHKYOAaTOPOB MO3BOJISIET BBIPAIIMBATH B JIOMAIIHUX
YCIIOBUSIX 3KOJIOTHMYECKH YHUCTHIM Ka4eCTBEHHBIH NMPOAYKT C OYEHb HEOOIb-
MU MaTe€PUaAIbHBIMU 3aTPaTaMH.

CyIecTByIOIIME MOJIENN HHKY0aTOpOB ISl IMYHOTO MOJCOOHOTO XO-
31CTBa MO0 HE MMEIOT CPE/ICTB aBTOMATHU3AILNH, JIMOO CIUIIKOM JOPOTH.
Wuky6aTopbl 06e3 3JeMEeHTOB aBTOMAaTH3alluM O0JaIaloT HU3KOM CTaOMIIb-
HOCTBIO TTO/IZIEP’)KUBAEMON TEMIIEpaTyphl, OTCYTCTBYET KOHTPOIb BIIaXKHO-
CTH BO3/yXa U BOBMOKHOCTH aBTOMAaTHYECKOTO IIOBOPOTA SIUII Yepe3 ompeie-
JICHHbIE UHTEPBaIBI BpeMeHH. MIHKyOaTophl, CHa0>KeHHBIE CHCTEMOI ITOBOPO-
Ta SIUIL, OYEHb JOPOTH U TTO3BOJISIIOT pabOTATh TOIBKO C OTHIM THITOM SIAIL.

Hcxons u3 3T0r0, CpeHnil OKa3aTenb 10 pPOKAAEMOCTH B HHKYOaTo-
pe 6e3 cpeAcTB aBTOMATU3aIMU NIPH OJHHAKOBOM Ka4eCTBE 3aK/IaIbIBAEMBIX
MarepuasoB He npessimaeT 70%.

AKTyaJIbHOM 3a/1aueil sBsieTcs: pa3paboTka COBpeMEHHOM 1udpoBoi
CHCTEMBI YIIpaBJIeHUs] HHKY0aTOpOM, KOTOPasi HO3BOJIUT ¢ OoJbiei adek-
TUBHOCTBIO BhIpallIUBATh ITEHIIOB PAa3HbBIX BUAOB IITUIl U TIOBBICUT YPOBCHDL
HX pOXIAEMOCTU U BBIDKMBACMOCTH.

B kauecTBe TECTOBOH CHCTEMBI yNpaBJieHHs MHKyOaTOpOM Oblia Hc-
MIOJIb30BaHa II0JIb30BATENIbCKAsl peKOH(Urypupyemas siueiika myRio mon
ynpasneHueM nporpammel LabView 2015, ¢ momoIpso KOTopoit TecTupo-
BAJINCH AIICKTPOHHBIE MOYIIN.

PazpaboTanHas nudpoBast cuctemMa yrnpaBJIeHHs TTO3BOJIHT:

® THOKO HACTPanBaTh PEXXUM pabOTHI B 3aBUCHMOCTH OT BHJIA IITHIIBI;

® 33/1aBaTh TEMIIEPATYPHBIH PEXKUM, JOJITO U TOYHO YICPKUBATH TEM-
nepatypy Ha 33JaHHOM YPOBHE B COOTBETCTBHH C Ipa(uKoOM;

® 33/1aBaTh BPEMEHHBIC HHTEPBAIIbI IEPEBOPAYNBAHHS SIHIL;

® KOHTPOJIMPOBATH BJIaXXHOCTH BO3J1yXa C HO)Ia‘-ICﬁ CHUIrHajia O KpyuTHu4c-
CKOM YPOBHE€ B 3aBUCUMOCTH OT BHJa IITUIIBI;

® BO3MOJKHA aBTOMaTHYeCcKasl 110/1a4a BOJbI B HHKYOaTop.
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WuKy6aTop cOCTOUT M3 CIEIYIOMNX OCHOBHBIX MOIYJICH:

1. M30mupoBaHHBI CUMHUCTOPHBIN PETYIISTOP MOIIHOCTH.

2. TepMOJaTYNK — TEPMOCTOPOKEBOE YCTPOUCTBO.

3. BropudHBIN 3aIIUTHBIN KOHTYP.

M301upoBaHHBIH CUMHUCTOPHBIN peryasTop MomHocTu. [Ipumens-
eTCsl JUIA PerylupOoBaHUs MOIHOCTH HarpeBareiabHoro asneMeHTa (HO) me-
TOJIOM TIPOIYCKa MEPUOJI0B, KOTOPBIH MO3BOJISIET PEUINTh MPOOIeMy dJIeK-
TPOMAarHUTHON COBMECTHUMOCTH, T.K. BKJIFOUEHHE CUMHUCTOPA NMPOUCXOIUT B
MOMEHT IIepexo/ia CETEBOTO HANpsKEHUS uepe3 Houb. [IpuMeHeHne cumu-
cropHoit onromapsl MOC3033 co BCTpOEHHBIM JIE€TEKTOPOM Mepexona ye-
pe3 HOJIb CETEeBOTO HANpPSDKEHMS 3HAYMTENBHO YIPOCTHIIO CHCTEMY YIpaB-
JICHUS! 1 TIOBBICHIIO HAJEKHOCTh HHKYOaTopa.

Ha puc. 1 npencraBneHa cxemMa CHMHUCTOPHOTO PETYJISITOpa MOIIHOCTH
C JOIIOJTHUTEIBHBIM (DHIBTPOM.
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Puc. 1. Cxema CHMHCTOPHOTO PETYIATOPa MOLIHOCTH

Hudposoii TepMOIATYHK — TEPMOCTOPOKEBOE YCTPOICTBO, OCHA-
meHHoe HUGpoBsIM MHTep(eiicom cBsa3u. Tepmomatunk DS1631 mmeer
TOYHOCTH M3MepeHuil £ 0,5°, mpegHa3HadeH UL OIpoca TEKyIIed TeMmile-
paTypbl U CUCTEMBI YIPABICHUS, CXeMa TEPMOIATYMKA MPEJCTaBICHa HA
puc. 2.

TepMocTopokeBOe yCTpPOHCTBO, pa3MeIIeHHOE B OJHOM KOpIIyCe C
JATYUKOM TEMIIEpaTyphl, CUTHAIU3UPYET O TeperpeBe BHICOKUM JIOTHYe-
CKUM ypoBHeM Ha BeIBoAe OS, koTOpoe uCHonb3yeTcs BTOPUYHBIM ala-
PaTHBIM 3aILUTHBIM KOHTYPOM, OTCJIEKUBAIOIIUM IPEBBIIICHUE TEMIIepaTy-
PBI, CX€Ma 3alIUTHOTO KOHTypa MpeAcTaBleHa Ha pUC. 3.

Bropuunblii anmapaTHbIii 3al0MTHBIA KOHTYP OT Ieperpesa.
[Ipencrapnser coboit ycTporicTBO Ha normdeckux siementax 3U-HE, pas-
pemaonuX WM 3alpemaonmx padoTy HarpeBaTeNbHOTO 3JeMeHTa. B
Cilyyae 3aIpelieHus paboThl HarpeBaTEeIbHOTO JIEMEHTa ABTOMATHUIECKU
BKIIIOYAIOTCS BEHTUIATOPHI IS OXJIAXKIEHHS.
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Puc. 2. Cxema mudpoBoro TepMoaaTInKa-CTOPOKEBOTO yCTPOHCTBA
Ha OCHOBe MHKpocxeMbl DS1631
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Puc. 3. Cxema armapaTHoOro 3allilMTHOIO CTOPOKEBOI'0 KOHTYpa

Takum oOpazom, paspabatbiBaeMasi HudpoBas cucTeMa yIpaBlIeHHUS
MHKYy0aTOpOM ITO3BOJIMT BBINOJNHATH NEPHOIMYECKHE OIlepaliu Oe3 yda-
CTHSI YEJIOBEKa, YBEIHMUUT CTAOMIBHOCTh M HAJCKHOCTH MpoIliecca HHKyOa-
U1, YPOBCHL POXIAAEMOCTU U BBDKMBACMOCTHU IITCHIIOB PAa3HbBIX BUIOB
MOTHUII.
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TEMPERATURE FIELD MODELING OF CERAMIC POWDER
VOLUME DURING SELECTIVE ELECTRON-BEAM SINTERING
LYu. Bakeev, postgraduate student, junior research scientist;

A.S. Klimov, PhD, senior research scientist
Tomsk, TUSUR, department of physics, bakeeviyu@mail.ru

Current interest in the additive manufacturing technologies, with the
purpose of economy of material and the possibility of creating products of
arbitrary shape, stimulates new research in various fields of industry [1].
Thus, a relatively recent work [2] demonstrates the possibility of using the
forevacuum plasma electron source for selective electron-beam sintering of
ceramic powder. This has become possible due to the special feature of such
sources: partial compensation of accumulated negative charge on non-
conducting surfaces without using special mechanisms. One of the main
factors playing the key role in the quality of the sintered sample, apart from
the beam power density (temperature of powder volume) and dwell time, is
the rate of temperature change. In particular, high rates of temperatures (or
cooling) rates can lead to integrity disruption of the sintered material [3].
When sintering of powder is performed with continuous scanning by the
electron beam, temperature changes occur in each point. So, modeling for
studying the behavior of temperature field of ceramic powder volume dur-
ing electron-beam sintering was the aim of this work.

Description of the model. The solution of heat conduction problem
during scanning by an electron beam is carried out by simulation modeling.
For these purposes, a number of simplifications are used: the volume of the
powder material is split by grids in three dimensions with the steps Ax, Ay,
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Az, respectively (Fig. 1). It is assumed that the final volume (cell) of the
resulting splitting has the same properties and parameters at each point
(density, specific heat, thermal conductivity, temperature). The volume of
powder is placed in the cavity of a steel crucible, which is based on the wa-
ter cooled collector at a temperature of 300 K. Due to the high thermal con-
ductivity of steel as compared with alumina powder, the complexity of the
crucible shape is neglected: the heat conduction problem for the crucible is
solved only for the vertical coordinate. The shape of the powder surface
area scanned by the beam is a raster with the sides of 10 x 10 mm having
20 lines; this passage is performed with a predetermined frequency. The
time step (interval) At is chosen so that the beam can move from one pow-
der cell to the neighboring one for this time.

Powder Ax
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Electron beam Direction of the beam move
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Fig. 1. Splitting scheme of the powder and crucible volume
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The temperature at each point of the powder is determined according to

the heat conduction equation, which in a general case takes the form:

oT _ ,(o’T  o’T o’T

—=a + +

Ot p(@xz oyt oz’
where a, — powder heat conduction coefficient (a, = A, / ¢,p,, ¢, p, — heat
capacity and density of the powder in the free backfilling state, A, = AT) —
the thermal conductivity; for the free backfilling state the values are taken in
[4]1); AT, — heat flow caused by the electron beam; AT}, — the loss of heat in
the thermal radiation from the surface; AT, — heat loss through the crucible.

Modeling results. The time dependence of the temperature for one
point on the surface (a) and the temperature distribution by one horizontal
coordinate (b) which are typical to the powder surface scanned by the elec-
tron beam are presented in Fig. 2.

It can be seen from these results that for a short time after the begin-
ning of irradiation, the temperature of the surface layer is set in a quasi-
stationary mode: the average temperature over time comes to saturation;
temperature fluctuations occur at a frequency scan due to the beam moving

J+ATb—AT,,—Az,,
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through the point (sharp increase) and the heat radiation from the surface in
the remaining time. The heat transfers from the points heated by the beam to
the neighboring ones are insignificant for these times. The amplitude of the
temperature fluctuations decreases with the increase of scanning frequency.
When scanning frequency is less 1 Hz, temperature fluctuations can be
more than 1000 K, that is more than 50% from the average value. Fluctua-
tion less than 5% can be provide with frequency 25 Hz.
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Fig. 2. Time dependence of the temperature for one point 7= f'(¢) (a) and
temperature distribution by one horizontal coordinate 7= f'(x) (b)

The dependence of temperature fluc- flzsu
Fuatlon of on.e pqmt on scanning frequency = 1000
is presented in Fig. 3. i
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Fig. 3. Dependence of the temperature
. . 0 -
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v, HZ

Conclusions. The temperature dynamics of powder volume during
continuous scanning by the electron beam are obtained during modeling.
For a short time after the beginning of irradiation, quasi-constant tempera-
ture is set mainly due to the thermal radiation. The temperature fluctuations
in the quasi-constant mode decrease with the increase of scanning fre-
quency.

This work is supported by RFBR grant No. 15-08-00871
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DESIGN OF LINEAR GAN HEMT MODEL
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A.S. Salnikov, Associate Professor of the department
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In this article, one of the methods of extraction of small-signal model
parameters is presented. Berroth method was used for the extraction of
model parameters. Furthermore, automatisation process of extraction of
model parameters is presented. Comparison model with measurements is
provided.

Manufacturing of RF monolithic integral circuit, based on HEMT
(height electron mobility transistor), is considered to be an upcoming trend
in radioelectronics. Small-signal models are used in designing of wide range
of devices e.g. linear and low-noise amplifiers. Moreover, small-signal
modeling is an interim increment when designing more accurate and com-
plex nonlinear models.

The equivalent network of HEMT is shown in Fig. 1. Berroth method
of small-signal modeling was described in [2]. The main difference is the
automatic algorithm of choosing parameter values in equivalent network,
which depend on the frequency.
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Fig. 1. Small-signal equivalgnt network of GaN HEMT
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There are two parameters group: extrinsic and intrinsic ones. The first
stage of modeling is the extraction of intrinsic parameters. S-parameters
was measured in «cold FET (field effect transistor)» operation. Intrinsic
parameters are found in accordance to [3].

The removing of parasitic parameters is done after reorganizing S-
parameters into Z- and Y-parameters. The order of evaluations is described
in [4].

Intrinsic elements are found from Y-parameters after removing the in-
fluence of parasitic elements by equations in accordance with [3].

Extraction is carried out for the whole frequency range. In other words,
we obtain frequency dependence of the equivalent circuit parameters. Now
we need some values of these parameters. Averaging over the whole fre-
quency range can result in overestimated values due to residuals. Usually a
model designer uses a range of frequencies, where value of the parameter is
constant or has small dependence on the frequency. The algorithm for
automatic finding the value of circuit parameters is the following:

1. Smoothing value of element vs frequency.

2. Plotting the diagram which shows differences between values in
two frequency points.

3. Making up and down bound of values deviation.

4. Estimation of valid values (values which are between boundaries
Fig. 2).

5. Evaluation of arithmetical means.
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Fig. 2. Frequency dependence diagram

This approach presented was used for finding the value of model pa-
rameters. After that, small-signal models were being modeled for three tran-
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sistors in any operating point. The results of modeling and real measure-
ments for T2X80 are shown on Fig. 3.
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Fig. 3. Results of modeling and real measurements for T2X80

Results of modeling for 2x25, 2x80 and 4x100 in any operating points
are presented in Table.

RMS deviation
2x25, | 2x25, | 2x80, | 2x80, | 2x80, | 4x100, | 4x100, | 4x100,
PTI PT2 PT1 PT2 PT3 PT1 PT2 PT3
S11 | 20,08 25,72 4,24 4,42 4,48 3,36 3,82 3,82
S12 | 21,85 17,38 6,28 6,85 7 4,73 4,34 6,48
S21 | 16,27 25,03 3,8 4,03 4,63 5,7 5,92 6,81
S22 | 8,58 10,52 6,57 6,55 6,38 4,75 4.8 4,95

Obtained results have shown that a small-signal model gives a fair ac-
curacy for T2X80 u T2X100. Otherwise, this model provides low accuracy
for T2X25.

In this article, one of the methods of extraction of small-signal model
parameters is presented. Key feature of this article is the automated process
of extraction of model parameters.
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ROBOTIC ARM DEVELOPMENT WITH THE USE OF SCRIPT
MODELING ENVIRONMENT
A. Bukreyev, T. Gandzha
Tomsk, TUSUR

This article describes the approach of creating a robotic arm for people
with disabilities, based on X-Robot controller, using script-modeling envi-
ronment (SME) integrated in multilevel modeling environment MASC.

Nowadays, people with disabilities have one of the most serious and
hard problem to be solved — recovering functionality of limbs. These people
are forced to feel huge difficulties trying to solve these limitations. There
were attempts to solve this problem in ancient times, and people have been
inventing upgraded wheelchairs, prostheses for many years, but only a small
part of big problem has been solved. An arm functional is the hardest repro-
ducible functional. Only the most expensive robotic arms like I-Limb Ultra
or Bebionic 4 can make life of disabled people easier but it will never be as
it was before. Thus, the decision to create a robotic arm that reproduces a
partial functionality of a human arm but with low total cost has been made.

Implementation details. To create a robotic arm, it was decided to use
3D-printers and ABS plastic in accordance with the following advantages:

e Availability of the software. 3D-model of the case can be created, us-
ing free, open source software — Blender.

e Low cost of ABS plastic. (about 6007)).

¢ ABS plastic is soluble in acetone. (cutting edges can be smoothed).

¢ Increased impact resistance and elasticity of ABS plastic.

e ABS plastic is non-toxic in normal conditions.

e Resistance to alkalis and detergents.

e Heat resistant up to 103 °C.

e Wide range of operating temperatures (from —40 °C to +90 °C).

The aspects above allow the case to be light, less than 1.5 kg, as well
as to be durable enough for the routine use.

The brain of the control system is an X-Robot controller. It is based on
AT mega microprocessor, has the ability to connect many executors and
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operates 256 processes in parallel that allow to control different hard dy-
namic objects.

In addition, the control system contains five servomechanisms (one for
each finger), wires, and five pressure sensors (one for each finger). Servos
serve to bring the fingers into a movement for gripping and releasing ob-
jects. Pressure sensors realize the feedback for accurate handling of fragile
items (Fig. 3). Phalanges are made with a hollow to pull the wires thought
them. Phalanges are interconnected by common bolts. Wires simulate the
work of wrist muscles. One end of the wire is attached to the servo, the
other one is a tied knot at the end of the finger. To implement the functions
of gripping and releasing objects it is necessary to stretch two wires in one
finger from different sides. According to the rotation of the servo, a finger
bends or unbends.

There are 2 ways to flash the X-Robot controller. The first one is to
write an assembler like a code in a text editor. The second way is to use
SME (Fig. 1), integrated in multilevel modeling environment MACS. The
second way is planned to be designed mostly for people who do not know
an X-Robot programming language. SME is specially designed to make
flashing controller easier, but the basic knowledge of the language is
needed. It is possible to form the script for controlling dynamic objects us-
ing a graphical component view and then a flashing controller without the
need of writing the code in the text editor.

Fig. 1. Formed script to operate one servo in SME view

Figure 1 shows the script, created in graphical editor SME. The execu-
tion of the script starts from the beginning to the end. It consists of such
components as Ex (executor), In (input data), WM (wait message) and oth-
ers. Servo refers to Ex component. Received data from the pressure sensors
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can be used with In component. WM component works like a trigger and
allows to execute some commands when a certain message is received. The
script is designed to control the rotation of one servo. It activates and starts
rotating the servo when it receives a command. Servo rotation stops only in
two cases. In the first case servo stops if there is no more power stroke (it
means that a finger is fully bended). The second case triggers when the
pressure sensors sent a special signal to stop.

Figure 2 describes a generalized component U1 ¢ :FUE
view. Top pins (Ul and U2) are responsible for o
sequence of the command execution. X1 and X2 OP [=o¥
can receive data from the other components, de- Ao
pend on the information, and change the behavior Fig. 2. Generalized

of the component. ¥ pin allows the component to ~ component view in SME

emit data you need.

Fig. 3. Input data from pressure sensors

Figure 3 describes the process of interacting pressure sensor with the
fragile item while gripping. Using the input data from a pressure sensor, we
can control the behavior of the servo while grabbing fragile objects. In the
first period from 0 s to 5 s the pressure sensor doesn’t response because it
doesn’t touch the object. In the period from 5 s to 7 s the first touch occurs.
After that 3 s sensor receives the same value of pressure, it means that a
finger tries to grab some fragile objects such as a plastic cup. If you do not
stop the finger, it will damage or deform the object, so it is necessary to stop
the finger to avoid it. In such a situation the controller sends a stop message
to the servo. If it is not prevented, then the object will be damaged and a
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signal from the sensor will look like the last part of the graph, the object
becomes solid and the pressure only rises with some time.

Development prospects. Later, in this project it can be an upgraded
control system. There are some special places located at the limb that can
still contain muscle bioelectrical potentials. These potentials occur in any
muscle contraction and it is possible to recognize and measure them using
enough sensitive sensors, which can be put on the surface or injected into
the muscle.

Conclusion. The total cost of the robotic arm presented in the article is
about 10 thousand rubles and it allows to perform some basic actions. The
cost of the foreign analogues can reach more than a million. Most Russian
citizens cannot even think about getting such an expensive device.

DRIVER FOR MIDDLE POWER LASER DIODES
O.T. Vazhinsky, student
Research supervisor S.M. Shandarov, prof., Ph.D.
TUSUR, Tomsk, oleg_vazhinsky92@mail.ru

Laser diodes (LD) and LD arrays are used in solid state laser pump
systems [1, 2]. These semiconductor devices are delicate to quality of power
supply and operating temperature. Using a LD driver for controlling physi-
cal parameters is a necessary condition for correct and long-term operation.

Industrial asset LD drivers are mainly designed for a certain LD part
[3], have large dimensions [4] and not all of them have an ability to be inte-
grated in a built-in solid state laser system [5].

The main purpose of this article is to design a small dimension LD
driver which has ability to power up a LD with the current up to 2 Amps
and can be easily integrated in a solid state laser system and control operat-
ing temperature.

Methods and algorithms. The scheme on Fig. 1 shows the functional
system of the designed LD driver. Power supply transcends the electrical
energy to the LD, the thermoelectric cooler (TEC) and the microcontroller
unit (MCU). The power regulator is used for setting up the current of the
LD. The exit correction signal of the power regulator and the TEC can be
calculated with the help of voltage, current and temperature feedback loops
which are monitored by the MCU. The TEC adjusts the operation tem-
perature.

The circuit design. The circuit design is shown on Fig. 2. The power
MOSFET transistor V71 sets the LD current. The gate-to-source voltage is
generated by operational amplifier (OA) /C2. This voltage is equal to the
voltage on capacitor C1 which is a part of an integration circuit. The level
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of the voltage on Cl1 is setup by the PWM signal from MCU (not shown on
the scheme). In general, the dependence of PWM parameters is connected
to the LD current-voltage characteristics and operating temperature.

Pawer Temperafure | o
supply l“ feedbock

Power ol Lloser [ g Volfage |
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MU »TEC : Current | g
E H feedback

Fig. 1. LD driver functional scheme

The LD operational temperature is monitored by NTC thermistor R9.

The temperature dependence of calculated ADC signal is given as [6]:
T= BT,

Togyy R8-4ADC ’

RI(T})(N-ADC)
where ADC — the number of ADC count; N — maximum ADC count; B —
temperature coefficient of sensitivity; 77 — normal temperature (298 K),
RY(T)) — the resistance value at 77.

The LD current is controlled by MCU. The value is measured from the
output of differential OA /C1. The LD current can be calculated as:

I=ADC~Vcc ’ @)
N-R4

where Vee — ADC reference voltage. LD voltage is measured from the OA
1C3. This OA works in repeater mode in order to increase the output load
resistance.
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Fig. 2. LD driver circuit design
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Results and discussion. In order to detect operating characteristics and
stability of the LD driver the semiconductor diodes were used as a load. The
output voltage was measured with the APPA-109N voltmeter. The current
load was calculated by measuring the voltage drop on the R12 resistor and
known resistance value. The value in each point was measured 10 times.
The time dependences of the output voltage and the load current are pre-
sented on fig. 3.

L1303 Qs oo

Fig. 3. The time dependence of voltage — a; the time dependence of load current — b

The output voltage shifts between 2.1 and 2.13 V. The load current
varies from 2.1 to 2.13 A. The current stabilizes in the remaining 30 min-
utes of the experiment. It is assumed that the load current is not stable be-
cause of power dissipation on the MOSFET.

Conclusion. The designed LD driver has the following characteristics:
the output voltage can be up to 2.1 V with load current up to 2.1 A. One of
the limit factors which constricts the parameters and usage is power dissipa-
tion of MOSFET. In order to study the maximum output characteristics fur-
ther investigation is required.
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ANALYTICAL APPROACH FOR EXTRACTION OF
MONOLITHIC RESISTOR’S EQUIVALENT CIRCUIT MODEL
A.A. Vatyuk, postgraduate, chair of Physical Electronics
Scientific supervisor P.E. Troyan, hrof.,

Head of the chair of Physical Electronics
Tomsk, TUSUR, vatuk_aa@niipp.ru

In our days semiconductor production can't be provided without exten-
sive set of techniques for microwave monolithic integrated circuits (MMIC)
designing, the principles of parametrical models of passive elements crea-
tion, electromagnetic modeling. In the case of modelling of the different
equivalent circuit (EC), sufficient popularity and practical application
methods of global optimization have found. However, they often require
essential time expenditure, broad knowledge of mathematics and special
software also. The main target of the paper is realization of analytical ap-
proach for extraction of monolithic resistor’s equivalent circuit model with-
out global optimization methods.

It is known, that scattering parameters of two-port network depending
on incident and reflected waves can be shown

b b
&1=é% ,$2=£l{ ,Sm=-% ,&u=—%
lgy=0 D=0 Alay=0 D=0

At the same time, coefficients of a;, a,, b;, b, are the normalized am-
plitudes of the waves arriving on the first and second ports of the two-port
network (incident waves) and the normalized amplitudes of waves detecting
from these ports (reflected waves) respectively.

NtRehy Va2t Rolp N-Rohy , _Va-Rol

ar= P , b= » D02
2Ry 2Ry 2Ry 2Ry
Coefficient of reflection (S;;) and coefficient of transmission (S;;) are
calculated when 50-Ohm load (R)) is connected to the second port of the
two-port network, i.e. in the forward direction of transfer:

_N-Roly /[Vi+Rol; _V1—Roly

11 = : 1)
2R 2JRy N +R
According to the Kirchhoff’s circuit law for the first port
Vg +Rol1 +171=0. 2)
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Assuming that Vg = 1 and calculating (1) and (2) we will have

Si=2"n-
By analogy, it can be found that
S21 =2V2 .

Coefficient of reflection (S») and coefficient transmission (S,) are
calculated when 50-Ohm load (R)) is connected to the first port of the two-
port network, i.e. in the opposite direction of transfer. As a result we will
receive

Sy =2V, —1.

Finally,

S1p=21.

Let's apply received equations practically. In a fig.1 appearance of the
monolithic resistor for GaAs and GaN technologies and appropriate EC are
presented. Its construction consists of resistive material and contact pads
connected to it. Dispersion of passing signal's energy takes place on resis-
tive material. A basic element of showed equivalent circuit — is the main
resistance R. The C), C, and L elements describe the distributed properties
of the resistor in microwave range. Let's assume that V|, Vy,, V, are the
nodal points. Ry, Vg and R, describe parameters of generator and 50-Ohm
load respectively.

Fig. 1. Appearance and EC of monolithic resistor

Let's build system of the nodal equations for the direct direction of sig-
nal transmission

Ve =W

ey h-"s -0,

Ry

- _"a=Va_, 3)
Vip =V; Ls )

2772 yCys——2=0

Ls

Here s — is the complex variable, set by s = jo, where j and © are
imaginary unit and angular frequency respectively.
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If resolve system of the equations (3) relatively unknown potentials
and having applied calculations from the last section, we will receive values
of the S}, and S,; parameters. Similarly, having formed system of the equa-
tions for the opposite direction, we will receive the S,; and S|, parameters.
Using the expressions for converting S-parameters to Y-parameters given in
[1], we will make equation's system of the following type

(CL20* +CR? - D)o
’o? +R?
=Relp (w),

=Im¥ (o),

LZ(LOZ +R2
®
=ImY; (),
*¢ + R?
(G20 +CR? — LYo
*o* +R?
At the solution of this system the unknown EC parameters are defined as
Reli) (@)
Re? Y (@)+1m* ¥is (@)
_ImY},(0)+Im¥; (o)

= ImY22 (0))

G
()]
ImY, (0)+ImY;; (o)
C2 = s
()]
ImY; (w) 1

L= —.
Re? ¥ia (0)+1m” Hp (0) ©
Thus, using measured S-parameters of MMIC's element (converted
then in Y-parameters), it is possible to provide extraction EC's nominals
without application of global optimization methods. Thanks to it, a time and
computing expenditure significantly decreases, and accuracy, in turn,
increases.
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INVESTIGATION OF ULTRASHORT PULSE MAXIMUMS
LOCALIZATION IN TURN OF MEANDER LINE
WITH VARIATION OF ITS DURATION
R.R. Gazizov, Television and Control dep., 1 year postgraduate student
Head of research A.M. Zabolotsky, assistant professor of Television
and Control dep., Ph.D.
Tomsk, TUSUR, ruslangazizow@gmail.com

Nowadays the tendency of minimizing the components of radioelec-
tronic devices and increasing signal performance is observed. Some of these
components are coupled lines, which are properly studied [1]. However, it is
important to reveal and localize signal maximums because it may help de-
termine places of possible mutual parasitic influences and interference, thus
it would be possible to take necessary measures for providing electromag-
netic compatibility (EMC) and information security.

It is effective to use computer simulation in such researches rather than
measurements, as it is necessary to obtain waveforms at various points
along each conductor of complex structures. The quasi-static approach is
widely used for analysis of printed circuit board (PCB) interconnections.
Theoretical bases of quasi-static response calculation for an arbitrary net-
work of multiconductor transmission line sections are described in [2, 3].
Algorithms for calculation of time response based on this theory are devel-
oped [5] and allow to calculate current and voltage values only in network
nodes.

Basic expressions and the algorithm of current and voltage values cal-
culation, which allow to improve the calculation of time response at any
point along each conductor of a transmission line section of an arbitrary
network in TALGAT software, are implemented in [5]. This paper also con-
tains an investigation of a two-turn microstrip meander line, whereas a one-
turn meander line in a parameter range was investigated in [6]. However,
the investigation of the one-turn meander line with variation of the ul-
trashort pulse duration has not been done.

The purpose of this work is to investigate the localization of the ul-
trashort pulse maximums along the turn of the meander line with variation
of its duration.

The microstrip meander line investigated in [6] was taken as a structure
for investigation. The meander line has one turn; each half-turn is 27 mm
length (Fig. 1, a). 50 Ohm resistors are connected to the ends of the turn.
Conductor width (w) is 0,535 mm, conductor thickness (¢) is 0,1 mm, sepa-
ration between conductors (s) is s = w=2, dielectric thickness (%) is 0,3 mm,
d = 2*w, dielectric conductivity (g,) is 4 (Fig. 1, b).
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Fig. 1. Connection circuit (a) and cross-section (b)
of the microstrip meander line

3 types of the ultrashort pulse each with the amplitude of 1 V are cho-
sen as excitations in this work. All pulses waveforms are shown in Fig. 2.
The first pulse (U)) has durations of rise, top and fall equal to 1 ns, the sec-
ond (U,) — equal to 100 ps and the third (U;) — equal to 10 ps, so the whole
duration of the pulses is 3; 0.3; 0.03 ns.

U,

0.0 0.1 0.2 0.3 1.0 2.0 3.0
Fig. 2. Excitation pulses waveforms

Each half-turn from Fig. 1, a was divided into 20 segments and the
voltage waveform was calculated in each segment. But only waveforms at
the conductor beginning (U,) and end (U,) and also with voltage maximum
(Unax) and minimum (Uy,;,) values, appearing under each excitation, are
presented.

The voltage waveforms calculated along each of half-turns under the
excitation U; are shown in Fig. 3, a. The waveforms calculated under the
excitation U, are in Fig. 3, b and under the excitation Us in Fig. 3, c. Let us
consider the signal waveforms obtained in case 1 (Fig. 3, a). Under such
duration the voltage maximum is 0.51 V, which is by 2% higher than the
steady state level of 0.5 V, and it is located in the segment 1 of the second
half-turn.
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Fig. 3. Signal waveforms obtained under the excitations U, (a), U, (b) and Us (¢)

In case 2 (Fig. 3, b), the voltage maximum is 0.57 V. It exceeds the 0.5
V level by 14% and is located in the segment 2 of the second half-turn.

In case 3 (Fig. 3, ¢) the voltage maximum is 0.58 V. It exceeds the 0.5
V level by 16% and is located in the segment 1 of the second half-turn.

The investigation shows some specific aspects of ultrashort pulse
maximums appearance and localization in the microstrip meander line with
variation of excitation duration. The greatest (as absolute value and compar-
ing with the amplitude at the input) maximum value is 0.57 V and is ob-
served under the excitation U;. The obtained results show the importance of
voltage waveforms calculation along the conductors of coupled lines and
also the importance of signal maximum revelation and localization. In par-
ticular, the increase of the voltage level at the joint of the half-turns with the
decrease of the voltage level at the ends is remarkable.

Simulation is supported by Russian Foundation grant No.14-19-01232
in TUSUR.
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MODELING AS THE BASIS OF MAKING EFFECTIVE
MANAGEMENT DECISIONS
T.E. Grigorieva, postgraduate student of the department of modeling and
system analysis (MSA)
Scientific adviser V.M. Dmitriev, head of the department of modeling
and system analysis (MSA), DScTech, professor
Tomsk, TUSUR, tanya_grig 1991@mail.ru

At the present stage of market evolution crises, competition, and insta-
bility of the market situation have extremely negative affect on the devel-
opment of small businesses. The most important criterion of viability of a
company is the head’s capability to make quick and high-quality decisions.

Today the process of modeling is used for business management,
which allows to avoid difficulties, to improve the main aspects of a com-
pany significantly, to raise its competitiveness and to lower the expenses.

The process of creation of models consists of the following stages:
definition of the task, creation of a model, check of the model reliability,
check of the use of the model, analysis, and updating the model in the im-
plementation process.

There are several types of models:

1. The model of the theory of queues (it is used for determination of
the optimum number of service channels in relation to needs in these
channels) [1].
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2. The inventory model (it is applied for the optimization of the execu-
tion time of orders; the purpose is to minimize the negative consequences
during accumulation or inventory shortage of products or resources).

3. The model of linear programming (it is used for determination of
the optimum distribution of scarce resources in the presence of needs com-
peting with each other).

4. The simulation modeling (it is applied in situations which are diffi-
cult for the use of mathematical methods).

As the advantages of using models, it is possible to distinguish the fol-
lowing ones:

— models are less expensive than experimenting with a real object of
management;

— models allow to find answers to the question « What will be if ...» to
managers (For example, « What will be if the costs for inventories increase
by 3% — How will the profit change?»);

— models contribute to the substantial systematic approach to prob-
lems analysis;

— models require specifications of restrictions;

— models will help to reduce the time necessary for making manage-
ment decisions.

At the present time, the research team of the department of modeling
and system analysis of Tomsk State University of Control Systems and Ra-
dioelectronics is developing their own system of multilevel computer simu-
lation.

It is based on the method of component chains (MCC), and initially it
was intended for modeling of physically heterogeneous devices and sys-
tems. However, now this program is being developed and allows to model
the mass service systems (MSS) and the business processes (BP). The
method of modeling of mass service systems and business processes is de-
scribed in the article [2]. It allows to model an object of research by means
of Petri's networks, to optimize and analyze the data of the results of model-
ing and then to make some effective management decisions. This method
basically leans on the library of component models of an open type. It al-
lows to display models of Petri's networks and BP adequately. The main
components which are developed for modeling of MSS and BP at the mo-
ment are presented in Table.

Due to the modeling of MSS and BP, a business leader can check to
what extent the process is optimum and profitable, to what extent each per-
formed operation of a company justifies its expenses and what income it
brings in.

In conclusion, it should be noted that the project model is a modern
tool of a business leader. Using the project model, a business leader can
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perform calculations of various indicators quickly and to a sufficient degree
of approximation. The model allows to estimate the current standing of a
company, and, based on it, to form the most profitable direction of devel-
opment for a small and medium-sized entrepreneurship under harsh condi-
tions of the market.

The components of MSS and BP in SE MARS

Components Graphic Algorithm used
representation
Queue nl n2 |It counts how many tokens there are in the
o— -0 . : : :
queue.Working time is set in the component
roperties
Operator ni n2 It processes tokens. The time for one token
. ~ processing is set in the component properties|

Token generator n2 It submits Token 1 after a certain time
D‘Q interval. It is also possible to set the time
interval between tokens in the component
roperties

Token storage DECI It holds tokens in the storage

Generator of The text with the necessary data which
transact o needs to be received in the modeling process
is registered in this component

[Filler of nl IDue to this component, the information
[parameters e N3 required for the results of modeling is
n2 o
o collected, calculated, processed and
transferred
Text receiver L ) By means of this component, the results of
n

modeling are displayed on the visual level

In the future, the development of the MARS SE and expansion of the
library of component models are planned aimed at creation of an inventory
model and a linear programming model. Dynamism is the most important
advantage of the use of the MARS SE models, which allows to answer the
question «What Will Be if ...», which is the basis of any management deci-
sion making.
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AUTOMATED PROBE DEVICE FOR
TESTING MICROELECTRONIC PRODUCTS
D.V. Ozerkin, scientific adviser, M.V. Davydov, graduate student,

Department of Design and Production of Radioelectronic Equipment
Tomsk, TUSUR

An important step in the process of microelectronic products manufac-
turing on planar technology is interoperational control of the quality of the
elements by measuring of the parameters of test elements which are located
on the periphery of the semiconductor substrate. Measurements are carried
out by means of measuring instruments of electro-physical parameters of
semiconductor devices of domestic and foreign manufacturers. A key ele-
ment of meters is their input node, the structure of which is adapted to the
object to be measured [1, 2]. In addition to the radio-frequency connector in
the meters of interoperational control the input contact group can be made
in the form of the mercury probe, the needle probe device, etc. Ongoing
probe device functions are very numerous and that's why the probe device
construction can be complicated, which increases the cost of the meter. As
an example, the cost of the meter of semiconductor devices of the «Agilent»
company 4948 is about 2.5 million rubles. In addition to this the cost of the
probe is 1.2 min. rubles and more [3].

As a probe device in domestic electronic industry needle probe with a
manual control of the mechanical movement of the objective table in a
plane is used. Installing and registering the probe needle position on the
contact areas of the test element are made visually, and the contact needle
position is performed manually. As a result, these operations serve as a
source of errors, and mechanical movement adds the backlash to the objec-
tive table, which makes it difficult to guide the probe on the selected test
element. In addition to that, this device comes with a set of tools and auxil-
iary devices because of the large mass-dimensional indicators, which im-
prove the performance of the operator.

In this paper we describe the structure of the probe device, which pro-
vides two-coordinate movement of the substrate by using automation tools.
The program selection and connection of the test element to the measuring
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equipment set measurement conditions and visualization of the connection
area on the screen.

The construction of the probe and its description. The advantages
of the developed probe device in comparison with the existing one are based
on the use of information technologies, programming and modern means of
automation combined with adaptable and stepper piezoengine as well as
sliding guide elements, mass-produced by leading world manufacturers.
This minimizes the impact of the mechanical components flaws on the
measurement results, and completely eliminates the operator errors.

The developed probe consists of mechanical and electrical parts. The
mechanical part of the probe is designed to move the semiconductor wafer
in the table plane and mechanical connection of the probe needles with the
selected metal contact on the wafer. It includes a metal base, to which two
coordinate tables are attached and T-shaped crossbar with a spring loaded
needle and a lifter for lowering it. The use of engines substantive tables can
be moved to a distance of 40 mm in each of two mutually perpendicular
directions. To eliminate a backlash stepper motors are used. The compari-
son of parameters of these types of engines allowed to choose stepper mo-
tors FL28STH45-0674A series [4, 5] with a bipolar power supply circuit of
the motor windings as the most appropriate to the operating conditions
(while ensuring positioning accuracy) [5]. Thus, in step | mm of the screw
that converts the rotation of the stepping motor into linear motion of the
object table, the accuracy exhibiting of the probe will be no worse than 5
nm, that will allow to explore the elements of micro- and optoelectronics
and nanoelectronics. To fix the test wafer and to ensure its ohmic contact
with the table the surface of the upper table is metallized and has spring-
loaded clamps.

The main node, providing efficient electrical connection of the probe to
the test element, is a contact needle of the probe and the mechanism of its
lowering. The authors have developed an original construction of this node,
which provides the reliability of the electrical connection, adjustable pres-
sure of the needle on the contact area of the test element, the smoothness of
the lowering — lift of the needle, elimination of uncontrolled influences on
the plate, highlighting the place of contact, and its observation on the screen
of a computer monitor. Spring-loaded needle which is electrically connected
with the signal conductor of the input connector of the two-pole parameters
measurer, in the initial state does not touch the surface of a semiconductor
wafer. For measuring the needle is lowered until it touches the plate via the
electromagnetic lift. Basic contact of the semiconductor wafer with a zero
contact of measuring device is carried out through the metallized surface of
the upper table.
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The electrical part of the probe. Constructively the probe assembly
includes boards which control motors, electromagnets, camcorders. The
boards are used to coordinate the work of means of automation, stepper
motors, moving of the object tables, mechanisms of needle drop, the back-
light of the substrate. The overall management is carried out by the micro-
controller ADuC 812. The power supply of the device generates stabilized
voltages =12 V and +5 V [4, 5]. Figure 1 shows the block diagram of the
electrical part of the probe device, which is controlled by a personal com-
puter.

nu(pmu | Sin-reHepaTop | | (1110 | | wa ¥ |
ST G N 15
| ¥M | | LED | |E-KJ1IO‘WI Control X | Control Y
Wit} Vo 6 But ﬁ}z BuTta 2 BuTta
| LIAM 1 | LIAM 2 MeHepaTop AEOUYHOIMO cnoBa

ﬁ ﬁ LN 4 Buta
BHyYTpEHHAA WKHa j
MUKponpoueccopa ADuC812

Fig. 1. Block diagram of the electrical part of the probe device
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The monitor is used for the software control of the probe nodes, as well
as for visualization of position of the contact needle of the probe respec-
tively to the position of the test element of the substrate. Raising and lower-
ing of the needle until contact with a substrate is carried out by means of the
lifter, this is powered by a digital-to-analog converter DAC 1. DAC 2 puts
constant voltage on the light-emitting diode LED, which performs the back-
light on the place of the contact. Another application of it lies in controlling
the power of controlled backlight of the investigated semiconductor element
by test radiation with a predetermined modulation frequency from the sinu-
soidal oscillations generator, assembled on a chip AD9832. The work of
this generator is controlled by a binary word generator via electronic keys
that provide power matching nodes. Four bits of the generated binary word
define the mode of operation of stepper motors controllers along the axes X
and Y. The mode of operation of the two stepper motors is given by the re-
maining four bits of a binary word.

Thus, the developed probe device allows to improve the performance
properties of a measuring instrument of the electro physical parameters of
semiconductor devices. This is achieved by eliminating the errors and inac-
curacies of the operator, and by automation of the process of the aiming the
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contact needle on the test element of the substrate with stepwise movement
of the substrate in the horizontal plane, and by controlled lowering/ascent
and the backlight.
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NUMERICAL INVESTIGATION OF THE TEMPERATURE
AND STRAIN FIELDS DURING ELECTRON-BEAM WELDING
A.A. Drozd, research student of the depart. CCDS
Scientific adviser O.1. Cherepanov, Professor of the depart. CCDS, d.s.
Tomsk, TUSUR, chip-_-57@mail.ru

The processes of electron-beam welding are characterized by high en-
ergy density and high rate of heating to the temperature of melting and
evaporation of the welded metals [1, 2]. Processes of heating and cooling
lead to development of thermal stresses in welds, that depend on the tem-
perature of welding as well as on the influence of temperature on the physi-
cal and mechanical characteristics and on phase transitions in welded mate-
rials [3-6]. These features predetermine the relevance of theoretical studies
of the welded materials behavior under influence of intense heat flow.
These studies are aimed at the rational choice of welding regimes providing
necessary characteristics of welded joints. In particular, when choosing a
welding regime it is necessary to provide a predetermined depth of melted
pool and lack of adverse effects such as formation of through hole during
the electron beam welding process. No less important is the determination
of the edge of the heat affected zone and estimation of phase transitions
according to phase diagram of welded metal.

The numerical method proposed in this paper allows modeling of proc-
esses of stress-strain evolution during electron beam welding with account
of phase transitions by heating, melting, evaporating and crystallization in
welded materials. The numerical program was developed for 2D simula-
tions for the cases of plane stress and plane strain. The system of variational
equations was used to calculate the temperature and stress fields evolution
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depending on time. These equations express the Biot variational principle
for non-stationary problems of heat conductivity and Lagrange variational
principle of the incremental theory of plasticity [7-10] and they can be rep-
resented as

fg((xlyrj)(se)l. " CgT(SO))dV -1, (3G )(30)dSG +
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where G; is temperature gradient, o(7—7x) is heat exchange with envi-
ronment, g; is heat flow from the source on the surfaces Sg, So, Sp,
respectively, T is temperature, 7z is ambient temperature, A;;,Cg, 0 are
heat conductivity tensor, specific heat and heat rejection coefficient,
80=Tdt, t is time, P,AP, R;,AR; are the volume and surface forces and

their increments, Au’ and S(Aui) are increments of displacements vector

. o g E * * *
components and their variations, Ac;; +A o and g; +A ¢; are stress and

strain tensors, respectively.
The constitutive equation was written in form

A eklzsijklA Gjj +((Xkl+(xkl)AT, 3)

where S;'kl and oczl =6klocT are tensor modulus of flexibility and thermal

expansion, (xfl is the values of phase transition deformation coefficients,

AT is temperature change at time step df, respectively.
The inverse form of constitutive equation (2) takes the form

*

* * *
A Gij :CljklA €k —BUAT s (4)
* * * * T F .
The tangent modulus tensors Cyjxs , Sijxr s Bij =Cij ((x PRE% kl) are consid-

ered as a function of temperature.

Equation (1) was solved for case of free heat exchange with the envi-
ronment with the heat rejection coefficient. Equation (2) was solved accord-
ing to boundary conditions
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u' =0, (X, =L,/2); u? =0, (X2=L,/2),

ofin;=R; =0, (5)
on Sg:{by X1=0 or X;=L; and by X, =0 or X, =L,},
where [; and L, are the dimensions of the modeled sample along the axes
X1,X,, respectively.

The replacement of the continuous functions in equations (1), (2) by
their finite differences leads to a set of algebraic equations for temperature

T, q("+1) and displacements Aug in the nodal points at each time-step:
+1 . +1 )
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where A;, is the finite-difference operator for the spatial derivatives, p is

the number of the mesh cell; g is the number of the vertices in the cell, Sle

and Sgp are the finite-difference operators for strain tensor components and

their variations, AV,S") boundary conditions allows investigation of proc-

esses of electron beam welding. To verify the developed numerical model, a
number of well-known analytical and numerical solutions of heat conduc-
tivity problems and theory of plasticity was used. The comparison shows
that in general the proposed model reflects correctly the basic laws of the
studied welding processes.

One of the urgent problems is to study the processes of electron beam
welding of dissimilar metals. For example the proposed mathematical
model was used for calculation of phase transition processes and thermal
stresses during electron beam welding of layered Al-Steel sample. Figure 1
shows the scheme for the modeled sample consisting of layers Al and Steel

20 and ASE,") are the surface areas and the cell side length, respectively.
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The transition from continuous models (1), (2) to the systems of varia-
tional-difference equations (6), (7) was described in more details in Refs.
[11-16]. The solution of those equations under different initial and bound-
ary conditions allows investigation of processes of electron beam welding.
To verify the developed numerical model, a number of well-known analyti-
cal and numerical solutions of heat conductivity problems and theory of
plasticity was used. The comparison shows that in general the proposed
model reflects correctly the basic laws of the studied welding processes.
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Fig. 1. Scheme of electron beam welding of layered sample (a) and calculation mesh (b)

As a result of modeling, it is found that the thermal stresses in the con-
sidered samples are observed in the thin zone near the channel boundaries.
The depth of penetration channel depends on the alternation of dissimilar
layers of welded materials and beam parameters.

The variational-difference method is developed in this work to numeri-
cal modeling of the processes of electron beam welding of dissimilar met-
als. The proposed model takes into account such features of the process as
phase transitions at melting, evaporation and crystallization and their impact
on the stress-strain state of the welded joint. In order to validate the model
comparing of the numerical solutions with known solutions of the heat con-
ductivity problems and thermoplasticity was performed. The numerical re-
sults are in good agreement with the known data.
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PROBLEM OF INK EVAPORATION IN THE OPERATION
OF MANUFACTURING PRODUCTS BY THE PLOTTERS
PRINTED ELECTRONIC SYSTEMS
A.E. Zdrok, postgraduate student at the Department of Design of Units
and Components for Radioelectronic Systems;

A.M. Allanurov, engineer Special design bureau «Smenay
Scientific adviser A. G. Loshchilov, head of the Department of Design of
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Tomsk, TUSUR, kundep@mail.ru

The printing technology has several advantages in relation to the pre-
sent decisions such as the opportunity to create products with any form,
high technological effectiveness, low cost, use of a wide range of materials
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[1, 2]. Traditionally, the main areas of printing technology application are
manufacturing of organic solar batteries, printing of organic displays, in-
cluding flexible base, OLED lighting, radio tags for systems of identifica-
tion, sensors of physical quantities, memory sticks, flexible rechargeable
batteries and others [3].

One of such methods is realized in plottery system of printing Gix Mi-
croplotter II of production of Sonoplot, the USA [4]. The printing element
of a plotter is a capillary with some liquid on which sidewall the piezoele-
ment is fixed. On the capillary tip under the vibration in the direction of a
longitudinal axis the drop of ink is created. At the same time the contact of a
meniscus of a drop with a substrate surface is provided, and relocation of
the capillary on the given path leads to a lift-off of the drop and the forma-
tion of a printing figure.

The main lack of the considered plottery system is a change of concen-
tration of the active agent in ink owing to solvent evaporation. This result
turns out because printing is carried out from the open capillary, and the
intake of the ink is executed from the open tank (for these purposes in the
Gix Microplotter II system pads for PTsR-diagnostics are used).

The real operation aims at the analysis of this problem and the devel-
opment of the method allowing to minimize the effect of evaporation of
solutions in case of operation of the printing plotter systems.

Analysis of speed of evaporation. The equation for the calculation of
the speed of evaporation for the liquids which are in open cylindrical tanks
of small diameters [9] is known as the following:

y, g o0 hs (1)
h P—-Pg
where £ is the way of diffusion of vapors (distance from the surface of lig-
uid to the free edge of the cylinder); &, — is the diffusion factor of vapors at
this temperature; P — is the air pressure; P, — is the saturated vapor pressure;
@' Pg — is the pressure of vapors in air.

The equation (1) demonstrates that liquid evaporation speed (in ap-
proximation of static evaporation from capillary cylindrical tanks of small
diameters) is inversely proportional to distance from the liquid level to the
free edge of tank. It is necessary to mark that such dependence describes an
idealized case which doesn't consider many effects taking place in practice,
such as: dependence of diffusion factor of vapors on external pressure; de-
pendence of speed of evaporation on the form of a tank; dependence of
speed of evaporation on the form of a surface of liquid, etc.

Therefore for an impact assessment of unaccounted factors the follow-
ing pilot studies were conducted. Two cylindrical tanks from the transparent
glass were taken by diameters of 1 and 2 mm. The syringe was connected
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through a flexible hose to one of the free ends of each tank. Then the tanks
were filled with some test liquid. As the test liquid, toluene, as one of the
most often applied organic solvents, was used. Then, capillaries were set
opposite to the video camera lens. Video camera recorder change of posi-
tion of level of liquid in a tank in some range of time.

Dependences of evaporation speed of the liquid on the provision of its
level were calculated on the basis of the results. Similar calculations were
carried out with the use of equation (1). The received theoretical and ex-
perimental dependences are given in Fig. 1.

0,05

Speed evaporation, mm/min

0,01

Position of level of liquid (%), mm
Fig. 1. Dependences of speed of evaporation of a toluene on the provision of level of
liquid in a basin: / — theoretical dependence; 2 — the experimental dependence
(diameter of a tank of 1 mm); 3 — the experimental dependence
(diameter of a tank of 2 mm)

It was set that the experimental dependences of the speed of evapora-
tion received for tanks with a diameter of 1 and 2 mm differ from theoreti-
cal dependence (1) no more than for 10% in case the provision of the liquid
level of the exposed edge of a cuvette of 7 mm and more. At the same time
in case the position of the liquid level of 12 mm and more than a speed of
evaporation decreases as many as 10 times in relation to the mode in case of
which the cuvette is filled completely. It follows from that of the reduction
of intensity of evaporation is expedient to the support between the opera-
tions of replenishment of the printing head of the plottery system toluene
solution level in the tank at some optimum distance.
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It is offered to modify the plotter system, having added an automated
cuvette. At the same time the algorithm of functioning of the modified in-
stallation of GIX Microplotter II takes the following form:

1) the capillary of a plotter moves to a cuvette with ink;

2) by means of the dispenser the level of ink in a cuvette rises to the
upper edge, the capillary falls to a cuvette;

3) under the influence of the capillary effect there is a filling with a
capillary of the plotter liquid then the capillary rises;

4) by means of the dispenser the level of ink in a cuvette falls to the
situation providing the smallest evaporation, the capillary moves to print
area;

5) the printing is carried out;

6) return to a step 1, if necessary.

Conclusion. In this operation the method and the device allowing to
reduce intensity of evaporation of ink in case of operation of the plottery
system of printing is offered. Certainly, the offered approach does not ex-
clude the use of other mechanisms of the reduction of the intensity of
evaporation, such as: the change of the chemical composition of solvents,
the use of temperature mechanisms of controlling the parameters of liquids,
etc. These measures can be considered as additional ones and will allow to
provide still big stability of parameters of solutions.
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CLEAVAGE OF INFORMATION SOCIETY
S.1. Kondrashov, graduate student, Economics Department
Scientific adviser M.V. Ryzhkova, Head of Economics Department,
Ph.D. in Economics
Tomsk, TUSUR, kondrashovstanislav@gmail.com, marybox@main.tusur.ru

Having entered new information age humanity faces inexplicable
changes in economics, psychology, culture and other areas of public activ-
ity. The society where these changes happen becomes information society.
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Meaning of information society is difficult to understand by intuition.
The meaning of the term must be identified taking to consideration the fact
that it means much more than just society with information technologies.
First attempts to define the term were made in 1960-s by scientists from
Japan and the USA.

Transition to new type of society reveals some problems, which must
be solved. One of the problems is the fear of future changes happening to a
man in new information society.

It’s also necessary to define modern tendencies in developing of the in-
formation society theory.

The theory of information society appeared as a result of postindustrial
theory developing. Three types of society were underlined in postindustrial
theory: pre-industrial, industrial and post-industrial types of society. Ac-
cording to one of the first definitions, the society is called industrial when
goods production becomes less important than services production. Re-
searches, education system development and theoretical studying become
the source of technology introduction [1].

The information society means the society where introduction of com-
puter technology processes gives opportunities for free access to any infor-
mation sources, elimination of routine work and automating processes of
production. The production becomes more information capacious, which
means increasing the share of innovation products, design and engineering
works and share of marketing in price of products. Production of informa-
tion products is the foundation of normal society development [2].

The information society is an evolving structure, which shows different
stages of society development in various countries. Technological progress
is the main part of the structure [3].

In this way, technological progress is the main reason for information
society development, but the most important are information and communi-
cation technologies (ICT). Concerning this the biggest part of modern re-
searches are aimed at studying of selected technologies and their role in the
modern world.

Getting certain benefits is a primary goal when describing various ad-
vantages of using ICT in particular conditions. It gives very narrow under-
standing of ICT but does not explain how ICT will affect society. The ICT
is considered effective when it is capable of making some processes faster
and easier. That is explained by the economic point of view. At the same
time cultural, geopolitical, epistemological and others changes which are
possible after using a certain ICT are not taken into consideration. For in-
stance, scientific and analytical magazine «Information society» has pro-
vided 100 publications about information society from 2014 and only 15%
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of them were considering global issues (all publications of 2014, 2015,
2016 were calculated) [4]. It leads to unexpected results of ICT using that
could be issue for all societies.

Besides, the differences between countries in technological develop-
ment lead to communication difficulties. Furthermore, the population of one
country becomes stratified: one part of society accepts new information
technology but the other part being conservative rejects ICT which leads to
«the shock» of the future [5].

Accurate and comprehensive research of technologies may become the
possible way to solve this problem. It’s very important that this research
should be oriented onto implementation phase rather than that of develop-
ment. Analysis of miscellaneous possible consequences from using tech-
nologies can provide the view of their influence on social, economic and
cultural development of countries worldwide.

«Cleavage» of information society represents dualistic sense. On the
one hand, developed society appears to be information society but develop-
ing society does not. On the other hand, modern tendencies of information
society theory are divided into two large areas: studying of information and
communication technologies and the impact of information society on other
aspects of life.

Some conflicts appear when information and non-information society
collide that can be one of many reasons for fear of expected future. Softer
and planned systems of technology implementation may become affordable
way to resolve this problem.

With defining the concept of information society more accurate repre-
sentation of its limits appears. Thus, in its general sense, information soci-
ety is the society which successfully integrated information and communi-
cation technologies in order to make human life easier and faster.
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FORMALIZATION OF LOW STRUCTURED PHYSICS
AND TECHNICS PROBLEMS FOR COMPUTER MODELING
AND SIMULATION
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Computer modeling plays an important role in research works in the
fields of physics and technics. Also, modeling opens up broad opportunities
for the study of the properties of various systems as well as prediction of
their behavior and for conducting computational experiments. The previous
step of solving a problem before modeling is formalization of a procedure
of representing an object in the form of a formal system (often in the
mathematical form) suitable for modeling or simulation. Also it can be re-
quired to transform the model into the canonical form of the chosen method
of modeling (for example, the method of component circuits [1]).

Classification of problems. Physics and technics problems can be di-
vided into 2 groups according to their initial representation:

1) problems with high-structured initial data (HSID), which are repre-
sented in a nearly formal system (all elements of a problem and their rela-
tions are clearly shown and known), for example, problems represented in
the form of functional diagrams or drawings (hydraulics, electrical problems
etc.);

2) problems with low-structured initial data (LSID), in which the struc-
ture of a problem is hidden or set implicitly (such problems are often pre-
sented in a natural language — in the form of a text), for example, physics
problems of kinematics and dynamics. In solving problems with LSID it is
difficult to find the significant elements, factors and criteria. Therefore, it is
impossible to determine the composition and the final form of the compo-
nents of the problem beforehand.

In addition to the classification above, problems of physics and tech-
nics can be classified according to completeness of their presentations’ con-
tent:

1) problems with missing data;

2) problems with sufficient data;

3) problems with redundant data.

Because of the need of modeling physics and technics problems with
LSID and redundant or missing data, the development of the tools of for-
malization of physics and technics problems is essential [2]. Automation of
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the procedure of formalization allows a researcher to focus on modeling and
further researches rather than on data pre-processing. Also, it can eliminate
the redundant data from the problem’s representation and can add missing
data if it is needed. Such tool can be used even in teaching modeling.

The examples of problems with HSID and LSID. Here we present
the examples of physics problems of kinematics with LSID and HSID:

1. The problem with LSID: «A car leaves Krasnoyarsk to reach Tomsk
with a constant velocity of 90 km/h. At the same time a truck leaves Tomsk
to reach Krasnoyarsk with a constant velocity of 60 km/h. The distance be-
tween Tomsk and Krasnoyarsk is 600 km. It is needed to find the time when
the vehicles meet».

2. The problem with HSID: «Material point #1 is moving uniformly
from point A4 to point B with velocity v; = 90 km/h, at the same time
(t10 = 1) material point #2 is moving from point B to point 4 with velocity
v, = 60 km/h. Distance S =300 km. Find 7 = #,,= to».

Formalization of low-structured problems. Formalization of low-
structured problems of technics and physics with LSID includes application
of the method of multi-aspect analysis and is performed in 3 stages:

1. Finding objects and determining the set of their proper-
ties/parameters (procedure of parameterization); classifying the object mod-
els (which are physical laws describing the behavior of objects in a certain
interval of time).

2. Identifying inter-object communications (relationship models —
mathematical laws describing the relationships between the objects or their
parameters in the problem). The following types of relationships can be
distinguished:

a. Topological relationships, which specify the structure of an object
interconnections imposing restrictions on the objects variables in the form
of topological laws.

b. Physical relations are the set of physical laws, processes or effects
linking the parameters and variables of the problem.

c. Mathematical relationships (except geometric ones), which include
arithmetic, algebraic and other ratios imposed on the variables (parameters
of objects).

d. Geometric relationships, which are given in the algebraic form of re-
lations of geometric figures in the plane or in the space.

e. Algorithmic relationships — algorithms or restrictions that define the
previously established relationships between variables in the problem and
describing a logical (as opposed to physical) object behavior.

3. Presenting the structure of a problem in the form of a behavior chart
or state machine diagrams (in the UML).
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After formalization of a problem the construction of its computer
model starts.

Automation of formalization procedure. The procedure of the for-
malization of physical and technical tasks can be automated. Based on the
obtained formal representation of a problem, its computer model can be
automatically constructed in the format of the method of component cir-
cuits. The development of these algorithms requires involvement of the in-
formation extraction techniques and the use of the knowledge base of con-
crete domain knowledge (for example, hydraulics), which the object under
study refers to. Below we describe the functional units of the computer pro-
gram which correspond to the steps of the algorithm of automated formal-
ization of a physics and technics problem.

1. The text analyzer (for semantic tagging of the text of a problem).

2. The problem structurer (for extracting information about objects
and their parameters from the tagged text of the problem, i.e. forming the
problem structure, which contains formal information about interacting ob-
jects and their parameters with determining only their logical behavior.

3. The classifier of the object models (for classifying the physical be-
havior of the object based on the set of its parameters and determining the
degree of detail of the model).

4. The identifier of the relationship models (for the mathematical rep-
resentation of the inter-objects relations).

5. The builder of the computer model (for automatic formation of the
computer model of the problem).

Conclusion. Physics and technics problems with low-structured initial
data are characterized by the implicit or hidden information representation
about objects and inter-objects relations. Besides, such problems may not
contain the required data or contain redundant data. Transforming such
problems into the form, suitable for modeling and simulation, requires car-
rying out their formalization, which can be automated and be an interactive
process. The purpose of such automation is disciplining actions of a user
and focusing his work directly on the modeling, rather than on preparations.
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BASIC IMAGE PROCESSING EXAMPLES WITH THE USE
OF DIVILAB SOFTWARE
N.Y. Krutovskaya, postgraduate student
Department of Television and Control, n-krutovskaya@mail.ru

The problem of choosing digital image processing software arises
while studying video technologies. Some certain tools for the analysis of
developed filters are also needed. In this paper the future of the software
DiViLab as a tool for processing video data and as a tool for training pro-
fessions related to video information technologies is described. Some basic
implementations of digital image processing algorithms are reviewed.

Current progress in video information technologies leads to some
higher requirements to specialists of video data analysis. Some appropriate
tools are also required.

The main goal of such tools is to simplify the theoretical models and
their practical use. The further goal is to help in research and assist junior
developers in complicated process of development. Thus, main desired tool
functions are the following:

— covering of the main themes of transmission, processing and analysis
of video data;

— flexibility at practical classes and laboratory works;

— ability to investigate the algorithms and software development tech-
niques;

— simplification of experimental data gathering and visualization;

— possibility to use modern video data processing technologies.

DiViLab software satisfies all listed requirements and easily adapts to
the number of tasks. Practical use of DiViLab confirmed its usefulness in
the process of its study.

Main features and possibilities of DiViLab software are the following:

— video data storage with fast navigation;

— various video image display and time scale modes;

— graphical user interface for the development of the new software
modules, including training engineers;

— collection of ready-to-use video processing algorithm implementa-
tions;

— graphical user interface to control filter parameters, such as region of
interest selection and video sequence cutting;

— visualization of text and graphical information with a particular file,
frame or algorithm binding;

— the most popular file formats and video codecs support.

A sample project template is written with C++ language. Modules de-
velopment is conducted using C/C++ languages.
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Project template structure is presented in Fig. 1.
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Fig. 1. Project template structure

For example, let us review some basic image processing algorithm im-
plementations, such as:

— constructing of histogram for gray levels of the image;

— linear filtration in a spatial domain;

— amplitude spectrum visualization with the use of two-dimensional
discrete Fourier transform.

Histograms of gray levels. Histograms are the basis for numerous
techniques of spatial domain processing. The histogram of the digital image
with gray levels in the range [0, L — 1] is a discrete function A(rk) = ny,
where r; is ky, gray level and n; is a number of pixels in the image having
gray level r;. Histograms are simple to calculate with computing software,
thus making them a popular tool for real-time image processing [3]. Figure
2 shows a structure of the filter of a histogram gray levels.

Prepare Histogram
Data for Grafic

Output Parametrs:
Histogram

Fig. 2. Structure of the filter of a histogram gray levels

RGA to Grayscale [-»Calculate Histogram -»

Figure 3 shows a histograms gray levels (a) from ¢ single gray scale
image (b). Histograms are calculated using DiViLab software.

The example of spatial filtering. Some neighborhood operations
work with the values of the image pixels in the neighborhood and the corre-
sponding values of a subimage that has the same dimensions as the
neighborhood ones. The subimage is called a filter, mask, kernel, template,
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or, window, with the three terms (filter, mask, kernel) being the most preva-
lent terminology. The values in the filter subimage are referred to as coeffi-
cients, rather than pixels. The process consists of simple moving of the filter
mask from point to point in an image. At each point (x, y), the response is
given by a sum of products of the filter coefficients and the corresponding
image pixels in the area spanned by the filter mask. For the 3x3 mask
shown in Fig. 3, the response, R, of linear filtering with the filter mask at a
point (x, y) in the image is R = w(-1,-1) ix— 1,y — 1) + w(-1,0) Aix— 1, y) +
+ ...+ w0,0) fixy)+ ... Fw(,0) fix+1,y)+w(l, D) fix+1,y+1),
which we understand as is the sum of products of the mask coefficients and
corresponding pixels directly under the mask [4].

Fig. 3. Grayscale image «Lena» (a), Histogram (b)

Figure 4 shows the structure of spatial filtering using mask.

RGB to Grayscale (»  Fiter Function | Grayscale to RGB

‘ Input Frame ) 1 Output Frame

Fig. 4. Structure filter of spatial filtering using mask

Figure 5 shows the result of filtering with
3x3 mask Laplasian. The grayscale source
image is shown in Fig. 3, a.

Fig. 5. Mask Laplasian result

190



Example 2DFFT algorithms visualization. An important part of im-
age processing is frequency domain filtering. Fourier transform is needed
for this operation. For digital images discrete Fourier transform is used.
Filter interface allows one to use some third-party libraries, such as the FFT
library [5].

Figure 6 shows scheme of the filter of discrete Fourier transform.

. diCuladl dand normaliZl
RGB to Grayscale |»|  Fast Fourie ro 0-255 the Amplitude
Transform spectrum

anput Frame ) ‘ Qutput Frame |

Fig. 6. Structure of the filter of discrete Fourier transform

The picture shows (Fig. 7) the amplitude spectrum of the original
image (Fig. 3, a)

Fig. 7. The amplitude spectrum 2D discrete Fourier transform

The examples presented in the paper are only a small part of all the
possibilities of DiViLab application. More interesting and complex algo-
rithms of digital image processing can be created with DiVilab software.
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Antenna engineering has come a long and complicated way since A.S.
Popov invented radio. Exploration of new frequency bands, progress in mi-
crowave technology generated modernization of old and creation of new
antenna devices. During the development antennas became more sophisti-
cated, essentially new types with some extended functions have appeared.
The antenna is often transformed from a simple device into the complex
dynamic systems that contain in most cases hundreds and thousands of dif-
ferent elements [1].

Nowadays broadband signals are used in radio links to provide high-
speed transmission, interference immunity of a radio link and electromag-
netic compatibility in a frequency band. Broadband signals in radio detec-
tion and location provide satisfactory detailing of the radar images, neces-
sary for the recognition and selection of the objects from background. As
antenna is one of the major elements of such systems, the development of
broadband and ultra-broadband antenna systems is very relevant [2].

Horn antennas are the ones of the simplest broadband antennas. This
kind of antennas provides high gain and directivity performance, easy exci-
tation, relatively simple construction and high peak power metal handling
capability [3]. They are used for standard radio frequency antenna meas-
urements, EMC testing, radar, detection and communication systems.

History of development. Electromagnetic technology is relatively new
and modern direction. First experiments with horns in electromagnetism
were made more than 120 years ago. In 1984 Oliver Lodge demonstrated
microwave waveguide transmission lines. To get a horn antenna there
needed a one simple step that was made by Jagadish Chandra Bose. Pro-
posed by Bose circular horn with waveguide operated in the millimeter
wave range and ignited powder at a distance during his experiments in Cal-
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cutta. These experiments made Bose the father of this type of antenna and
millimeter wave technology. Moreover, he performed some measurements
is 60 GHz range which is becoming popular nowadays with the advent of
Wireless HD technologies and industry standards such as IEEE 802.15.3¢
for Personal Area Networks [4].

Many of 1890-s ideas such as parabolic reflectors, waveguides and
horn antennas was faded away. By the beginning of XX century experi-
ments with horns were discounted and resumed only in 1930-s in decimeter
and centimeter range.

The beginning of World War II led to the surge in microwave antenna
development. Horn was the ideal device for being used at frequencies,
which were prevalent at that time. Different rectangular waveguides were
used in engineering, for example, on submarines. The waveguide was flared
creating the popular and common pyramidal horn shape. To improve horns
parameters some methods were used which included dielectric lenses. This
design was not entirely new because Bose and other developers had already
carried out similar research [4].

One of the disadvantages of horn antennas is their large sizes. Being
moved to the millimeter range, horns become very large. A high gain horn
antenna operating in the 150 MHz can be up to 5 meters. However large
antennas are used sometimes — horn «Big Ear» was used at the early stages
of radioastronomy. Another disadvantage is their limited frequency band.
To extend the maximum usable band of horns two ridges are built in on H-
flares of the flared horn section. The ridges are designed in such a way to
achieve a good math to the aperture by extending the ridges taper as flares
outward from coaxial connector to the aperture [3].

Modern double-ridged horn antennas (DRHA) were introduced about
40 years ago by J. Kerr [5]. Since the beginning of the XXI century series of
improvements have been made including special waveguide design, flared
horn section without E-plane walls and new profile of the ridges as it is
shown in Fig. 1. This horn is ultra-broadband and of a small size.

Fig. 1. DRHA
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Despite the large number of good qualities of DRHA, they have some
other disadvantages in radiation pattern at upper end, voltage standing wave
ratio and gain at lower end of the band. Thus, it can be concluded that the
DRHA is not ideal and requires completion [6].

Material technology is going to push, new design of waveguide and
ridges, corrugation of H-flares, dielectric lens and other ideas will lead to
the creation of a new DRHA that can replace up to three foreign models and
can be suitable for human progress.
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One must admit that as of June 2016 two global leaders in app sales,
namely Google Play and Apple’s App Store, offered 2.2 million apps each
[1]. What developers need to do to sell mobile apps?

A well known slogan is: «the medium is the message». The combina-
tion of Internet-media and messages can strengthen the effects of communi-
cation. Or weaken it!

Here we will propose a general Software Model that will work to de-
scribe the communication message in each case.
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We live in a world in which mobile devices have become an integral
part of our lives. Experts emphasize that by 2018, over a third of the world’s
population is projected to own a smartphone, an estimated total of almost
2.6 billion smartphone users in the world. People use them at work, at home
and everywhere in between to stay connected to the world around us.

Mobile apps are software applications designed to run on smartphones,
tablets and other mobile devices. Mobile apps are main tool for reading the
news, watching television, communicating, socializing, shopping, making
decisions, navigating etc. By 2020, mobile apps are forecasted to generate
around 189 billion U.S. dollars in revenues via app stores and in-app adver-
tising [2].

The market for mobile app development studios is huge and varied,
ranging from corporate giants to smaller IT-groups.

Corporate IT-giants produce a wide variety of mobile applications to
order (B2B model). They provide additional services, such as auditing,
promotion, advertising and other. According to the site research [3-6] the
average development cost is between RUB 150000 and 300000. One should
note here that the company employs professional managers, software de-
signers, marketing experts, to ensure the modern approach to high-quality
app. They have a large budget so they can apply to the advertising agencies.

On the other hand, small IT-companies appear on the market that are
planning or realizing development of mobile applications [7]. Many types
of software solution allow people to start development of mobile applica-
tions quickly and easily without special programming skills. Many of them
develop apps for themselves (C2C model) [7].

However, small IT-businesses do not have a large budget to dedicate to
marketing or promotional events. «Starting your own IT company is a
worthwhile endeavor, but it can often be difficult to advertise. You will be
faced with an overwhelming amount of competition, as the web is full of
other similar startups. You need something that can give you a distinct ad-
vantage, a memorable feature that will never cease to impress both your
customers and your niche rivals», according to WordPress Themes for IT
Companies and Tech Startups 2017 [8].

Often developers lack some competence and knowledge for further
business development and a successful advertising campaign to promote
their mobile apps. The aim of the present study the present study aims to
help to help small IT-groups to promote their mobile applications

We created a simple web-guide to marketing, sales and advertising
specifically for small IT-groups. It contains tips [9, 10] on how to use low-
budget PR and marketing tools [11] for non-marketing managers as well as
marketing and advertising professionals. This makes marketing and adver-
tising simple and automated.
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We propose to use:

¢ the Internet as a channel of communication between sellers (devel-
opers) and buyers (potential users);

e special templates to create a communication message;

¢ modern marketing knowledge to build a knowledge base.

From these statements, we are developing a special software. This
software can help to design ads for individual Internet-media so that small
IT-groups can get the most effective advertising in each market.

We will propose a general model that will work to describe the com-
munication message in each case.

First of all, this process begins with the knowledge of generation proc-
ess, 1.e. establishing communication goals, customer types, and communica-
tion platform types (medium), etc. This first phase basically consists of col-
lecting, selecting and evaluating information and finally deciding on what
seems to be most appropriate [12].

In the second phase, the product is generated, i.e. specific messages are
created for each medium (social networks, blogs, news feeds, webpage,
etc.) [12].

These discussions have helped to identify several problems, as well as
the ways and the means to overcome them. In short, our research and soft-
ware will help small IT-groups to save time and money, and to increase
brand development.
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The thermoelectric method is widely used in non-destructive testing of
metals and alloys. However, unreliable results are often obtained due to the
heterogeneity and roughness of the surface, that leads to a multipoint con-
tact. The impact of the surface quality was investigated and the results are
presented further in this paper [1]. Multipoint contact results in equivalent
circuits of parallel connection of several thermocouples that have different
characteristics due to local fluctuations of the chemical composition of the
metal or alloy.

In order to take into account the impact of the thermocouples on the in-
spection results, it is necessary to study their characteristics. According to
the carried out literature reviews, studies of the thermocouples characteris-
tics have not been conducted until today. Taking account of these character-
istics and the degree of influence of the above factors will significantly im-
prove the technical characteristics of thermoelectric inspection devices.

In this study we have investigated the characteristics of several parallel
thermocouples in the range of 160400 °C degrees. We investigated the
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characteristics of the following thermocouples: Chromel-Alumel,
Nichrome-Constantan separately and when both were connected in parallel.
The block diagram of the experimental setup is shown in Fig. 1. It con-
sists of:
1) heat chamber;
2) thermocouples (Chromel-Alumel & Nichrome-Constantan);
3) load Resistance (nominal value of 1, 5.2, 10, 100, 1000 Q, 10 kQ);
4) measuring instruments (voltmeter and ammeter).

Hot electrode | ] ,
T R, 1 Measuring device
Cold electrode !

Fig. 1. Block diagram of the experimental setup

Schematic diagram of the experimental setup is shown in Fig. 2.

T ©

(A
2
Fig. 2. Schematic diagram of the experimental setup, where E is the
thermoelectric power source, r is internal resistance and R; is the load resistance

The thermocouple is presented in Fig. 2 as a voltage source E with an
internal resistance ». The thermocouples Nichrome-Constantan and Chro-
mel-Alumel were alternately put in a heat chamber at the temperature of
160—400 °C. The voltage drop across the load resistance R; was carefully
measured.

The measurements were performed in single and parallel connections
of thermocouples with load resistance R; of nominal values (1, 5.2, 10, 100,
1000 Q, 10 kQ). The calculations of the thermoelectric power, internal re-
sistance r, flowing current in the circuit I, and maximum electric power P
were carried out later.

Within this article, the investigation of the electrical characteristics of
two thermocouples in parallel connection was conducted to study the effect
of multi-point contact between the sensing thermocouple electrodes and the
inspected sample in thermoelectric inspection devices.

The investigation of the parallel thermocouples connection was con-
ducted. Therefore, it became clear that thermocouples when connected in
parallel, values of the internal resistance, electric power and thermoelectric
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power are equivalent to the average values of thermocouples Chromel-
Alumel and Nichrome-Constantan when each connected alone.

It has also been found experimentally that the most optimal load resis-
tance for thermocouples is equal to 1 Q. This resistance satisfies the condi-
tion » = R;, and consequently the electric power of the thermocouple is the
highest. The choice of this resistance will improve the measurement accu-
racy of thermoelectric inspection devices.
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The possibility and principles of using multivariate linear regression
and artificial neural networks for modelling plasma-chemical etching proc-
ess of deep trench etching in silicon substrate are considered. Accurate and
robust models based on multivariate linear regression and artificial neural
networks were developed in order to predict the trench depth.

The modern semiconductor manufacturing processes are extremely so-
phisticated. To ensure high stability and high production yield, accurate
process control is required. However, there can be over dozens of parame-
ters in conventional semiconductor process. Virtual Metrology (VM) tech-
niques have been developed as a solution for advanced process modeling. It
enables to predict the metrology measurement based on production equip-
ment data and previous metrology results.

Multivariate linear regression (MVR) is a statistical method, which can
be used to develop a quantitative linear model that predicts a relationship
between input factors and a given response.
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In case of nonlinear relationships between factors and given response,
advanced modeling techniques are required. Artificial neural networks
(ANN) are the state of the art modeling methods for nonlinear applications.
Because of their inherent learning capability and robustness, ANNSs are used
to solve problems that have not still been handled by other traditional meth-
ods. Artificial neural networks are capable of performing highly complex
mapping on noisy and nonlinear experimental data, establishing fine rela-
tionships between diverse sets of input and output parameters. An ANN
consists of several layers of simple processing elements called «neuronsy.
The information relevant to input-output mappings is stored in the weights
of the connections between neurons.

At the first stage of our research we developed the physical-
technological model of plasma-chemical etching process of deep trenches in
the silicon substrate. This model allows to obtain experimental data consist-
ing of process parameters (factors) and given response (trench depth) upon
which behavioral models are based. This approach enables to reduce time
for building behavioral model as far as there are no residuals in experimen-
tal data and it is unnecessary to reduce the dimension of the problem. We
selected 5 process parameters which have the most significant effect on
trench depth. In the experiment we changed the values of these parameters
and measured the depth of the trench. Etching profiles under different val-
ues of process parameters are presented in Fig. 1.

Fig. 1. Trench etching profiles under pressure: @ — 62 mTorr; b — 145 mTorr

The matrix of input factors X and the matrix of corresponding trench
depth Y were composed after 200 experimental runs. These matrices were
divided into two data sets (training and test sets), each of which contained
100 observations.

In order to build a regression model we used the approach, described in
[2]. For the test set, regression coefficients were calculated. For the nonlin-
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ear model building, we created the artificial neural network trained by the
back-propagation algorithm [3]. Data normalization was applied to the ele-
ments of X so that data of different scales could be effectively compared.
We performed the model verification using two data sets: 30% of the train-
ing set (training validation set) and 100% of the test set. The straight line
through zero indicates the exact matching between predicted and measured
trench depth. The deviation of the study point from this line can help us
estimate the model error i.e. the difference between predicted and measured
value of the trench depth. In Fig. 2 the measured and predicted trench
depths for both regression and neural network based models are shown.

Meazured trench depth
Memsured trench depth

' Training validation set
O Test set

Predicted trench denth Predicted rench :h-.pt.h
a b
Fig. 2. Predicted trench depth versus measured depth representation for:
a — MVR model; 5 — ANN model

The estimations of a mean-root-square-error are 2,89 and 2,97% for
MVR and ANN model, respectively. Comparison of the error estimations
for both models shows that these models are able to predict the result of the
process with high accuracy.

Conclusion. In this paper we have demonstrated the prospects of ma-
chine learning techniques in semiconductor process modeling. The two be-
havioral models were developed for predicting the trench depth. Both MVR
and ANN-based models have good predictive strength. In the future, other
mathematical methods for behavioral model building will be investigated
while the present models will be tested on real experimental data.
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In recent years, remotely operated underwater vehicles (ROUV) are
widely used for scientific research and practical purposes. By application
ROUYV are divided into exploring, research, operational and dual-use vehi-
cles.

The electric power supply of the ROUV determines the efficiency of
operation on the seabed. Power transmission from the on-board equipment
to the underwater one is performed via subsea power cable. According to
the review of block diagrams of electric power supply systems for ROUV
[1], high frequency AC power transmission cable line assures increasing the
specific power and reliability of the electric power supply system.

An autonomous inverter is the main functional element of the power
supply system with an AC power transmission cable line. The purpose of
this paper is to design a mathematical model in the state-space form.

An electrical schematic diagram of the autonomous inverter is repre-
sented in Fig. 1
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Fig. 1. An electrical schematic diagram of the autonomous inverter
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Us is DC power supply voltage; ii,(¢) is input inverter current; L,, R,, C,
are inductance, resistance and capacity of the filter respectively; i,(7), iy(?),
i(?) are output inverter currents; U a(?), Usp(f), U.c(?) are phase voltages of
filter capacitors; U, is zero-phase-sequence voltage.

The programs for the research of power electronic systems are divided
into two groups depending on the mathematical model. The first group con-
sists of programs with the description of the models in the form of differen-
tial equations (MathCad, Matlab). The second group consists of programs
with the models in the form of equivalent circuits (PSpice, Simulink) further
referred to as simulation models.

The construction of differential equations is the necessary procedure
for the mathematical system description in the state-space form.

The investigation of the autonomous inverter simulation model and dif-
ferent control methods are given in [2]. The autonomous inverter is a
nonlinear pulse system. The analytic description of such system is carried
out with the help of switching functions. The simplex pulse-width modula-
tion (PWM) method is the selected autonomous inverter control method.
The premodulation signal nn(f) of the reference signal is given in [3].

The phase reference signal is defined by the next formula:

Ua ()= U (04 n01). o)
cos(m/6)
where K, is the modulation index; Uy (¢)=sin(o?) is the equivalent sig-

nal in the phase.

Laws of the autonomous inverter control pulses formation are de-
scribed by switching functions equations.

Phase switching function is defined by the correlation:

lopuég, (#)=0
Kfa (a)= : 5 (2)
—lnpuég, (1)<0
where £,() is the phase difference function.
The phase difference function is defined as:
Ca()=Ua(N-Up(0), 3)
where U,(?) is the carrier signal.
1 t t
Up (z):z.[——+ { B , “)
2 tpwm  LtPwm

where f,,,, is the PWM period; { J is the operation of rounding

tpwm
down to the nearest integer real number.
The phase switching function of the switch 1 is defined by the formula:
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lopug, >0,
Ki(&a) ={ : )
Ompu &, <O0.
The zero-phase-sequence voltage is applied between the conditional
input voltage source zero point and output filter zero point [4]. The common
switching function of the zero-phase-sequence voltage is defined as:

Kf<r)=§~<1<1(aa>+1<3(<zb)+1<5<ac))—%. ©)

Differential equations of the autonomous inverter were obtained with
Kirchhoff's laws and Ohm's law for the section of a circuit (Fig. 1):

iaEt)%-Li-Kf-a(aaws(m%-Kf(t)-Usm—%ia(r)—LiUCA(r), ™

Ues <r)=ci-(ia ). ®)

The system of differential equations (1)—(8) was solved with the help
of Euler method in Matlab software. Simulation results are shown in
Fig. 2, a; Fig. 3, a.
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Fig. 2. Autonomous inverter output phase voltage:

a — mathematical model; b — simulation model

For the simulation the following assumptions are taken: the autono-
mous inverter switches are ideal, the switching occurs instantly, the diodes
are ideal, the passive components are ideal.

The following system parameters were set during the computation ex-
periments: fpwy = 48 kHz is the autonomous inverter switching frequency;
f=1kHz is the autonomous inverter output voltage frequency; Us= 510 V;
R,=0,50Ohm; L,= 0,4 mH; C,= 6 uF; R,=5 Ohm.
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The simulation results of autonomous inverter in the form of equiva-
lent circuits in Simulink are shown in Fig. 2, b; Fig. 3, b [2].

Fig. 3. Autonomous inverter output current:
a — mathematical model; b — simulation model

The simulation results of the model in the form of differential equa-
tions qualitatively coincided with the simulation results of the model in the
form of equivalent circuits, represented in [2]. Adequacy of the mathemati-
cal model in the state-space form and its applicability for future research
was proved.
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MODELING OF SPIRAL INDUCTOR ON SILICON SUBSTRATE
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A.S. Salnikov, Associate professor of the department of physical
electronics, PhD.
Tomsk, TUCSR, skysidtim@gmail.com

A monolithic inductor is a passive element, which is the most difficult
to simulate. There are some algorithms for its constructing presented in for-
eign literature [1-3]. In general, the parameters extraction is carried out via
an equivalent circuit Y- and Z-parameters. Sometimes there are model dis-
crepancies with the measured data, and one must use the optimization set-
tings. Some of the major developers of programs for the simulation of inte-
grated circuits supply prepared algorithms and their descriptions. As an ex-
ample, we mention the Model Builder Program (MBP) from Keysight
Technologies [4]. Based on various papers, the algorithm of the inductor
simulation was developed and implemented in «Matlaby system.

A simplified diagram of the algorithm is shown in Fig. 1. Initially, S-
parameters of the modeled inductor are loaded in the program. Then there is
a partition of the frequency range divided into three parts: low, medium and
high frequencies. To the better definition of the parameters of EC, one must
define their values in the frequency range where their influence is the most
apparent. The calculation of values for the range of low and medium fre-
quencies is performed independently. It is an approximation, which is used
to calculate the values at high frequencies.
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Fig. 1. Equivalent circuit of inductor model

Figures 3 and 4 show the work of our algorithm coincides with the
MBP algorithm pretty well. At the same time, it gives a good initial ap-
proximation. Further some optimization is required to get the more accurate
model, because the model is quite complex and getting its value with the
use of the direct extraction is problematic.
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In order to test the algorithm we used an inductor on a silicon sub-
strate, measured in REC «Nanotechnology». Next, we compared models
obtained in MBP, with our algorithm and the measurement results.
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In this paper we present the research aimed at finding a new effective
primality test:

— in the paper [1] new properties for a composition of some generating
functions for primes on the basis of which it is possible to generate new
primality criteria are presented;

— in the paper [2] a set of programs the use of which allows us to
automate the process of generating new primality criteria and to conduct a
research for the generated criteria is presented.

Thus, applying the ideas described in the above-mentioned papers,
there is a possibility to generate a large set of new primality criteria each of
which must be examined for suitability as the basis of a new effective pri-
mality test.

During the research, we considered 117 combinations of generating
functions to generate primality criteria (9 generating functions for F(x) and
13 generating functions for B(x)). For the generating functions F(x) and
B(x), we chose generating functions which had only integer coefficients in
the power series expansion and which depended on their parameters. For
each combination we used prime numbers in the range of —7 to 7 for the
parameters. It should be noted that each obtained primality criterion multi-
plied by n generates the integer sequence.
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In total, we obtained 19216 integer sequences and for all of them the
search in the on-line encyclopedia of integer sequences («OEIS» [3]) was
carried out. Only 930 sequences were found in the OEIS. For the primality
criteria that generate the sequences found in the OEIS, we propose a more
detailed analysis of their suitability for the use as the basis of a new effec-
tive primality test.

However, a unified method for the quality analysis of primality tests
does not exist. Usually the quality of primality tests is validated by the
mathematical proof. In this case there is a large number of different primal-
ity criteria and the mathematical proof for all of them can take too much
time.

To analyze the quality of a primality test, the following characteristics
can be used:

1. Flexibility of the primality test. This characteristic shows the ability
to verify the primality of any given number because many primality tests
work only with numbers of special forms.

2. Certainty of the obtained result. This characteristic shows the esti-
mate of the probability of errors for the primality test. There are determinis-
tic primality tests (without errors) and probabilistic primality tests (with
eITors).

3. Computational complexity of the primality test. This characteristic
shows the estimation of the dependence of the volume of the work required
for the primality test on the size of the input data.

We propose to use the approach to the quality analysis of primality
tests which is based on the following propositions:

1. It is necessary to make a check by using the numbers for which the
fact of their primality or compositeness is known.

2. For checking, it is necessary to form a set of random odd numbers
with the dimension of 128, 256, 512, 1024, 2048 bits.

3. This set can be divided into three parts:

— the first part — probable prime numbers that have been tested by the
Miller-Rabin primality test with the recommended number of rounds log,#;

— the second part — composite numbers that have been tested by the
Miller-Rabin primality test with a small number of rounds;

— the third part — composite numbers.

4. Using the developed software [2], we can estimate the computa-
tional complexity and the probability of errors for each developed primality
test.

Thus, applying the ideas suggested above, we can make a check for
primality tests. After making the check, we can exclude from the considera-
tion the primality criteria with the worst characteristics and use only the best
primality criteria.
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DECISION SUPPORT SYSTEM FOR SOCIO-ECONOMIC
DEVELOPMENT OF RURAL SETTLEMENTS:
GENERAL PROVISIONS
M.A. Shishanina, a graduate student of the department of data processing
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Nowadays the most important task in the process of all levels system
informatization of government is improving of management efficiency at
regional level, since there is a variety of operational and strategic objectives
that are being solved at this level [1]. Rural areas, being the largest part of
any region (2/3 of the territory) and accumulating a quarter of the total
population play an important role in the socio-economic development of the
region.

However, their potential is not used to the maximum, which is caused
by the following main trends:

¢ reduction of agricultural and livestock production;

e income reduction of citizens employed in the agricultural sector of
economy;

e reduction and decline of social services in rural areas.

These circumstances indicate problems in the socio-economic devel-
opment of rural areas and, as a consequence, the regions and the state as a
whole.

Socio-economic development of rural settlements depends on several
factors because one region can be located in different climatic zones due to
the geographical extent of the Russian Federation. However, we can assume
that there are some typical rural settlements similar in a number of factors to
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which similar programs of socio-economic development can be applied on
the territory of the Russian Federation. Thus, there is a need in development
of decision support system to aid management of the socio-economic devel-
opment of rural settlements, which may be further projected on higher lev-
els of the hierarchy.

Among the requirements for decision support system in socio-
economic development of rural settlements the following basic provisions
can be distinguished [2]:

e monitoring of socio-economic and financial indicators for control
and analysis of the current socio-economic situation in rural areas;

e analysis of territorial information, identifying trends and patterns;

o forecasting the level and condition of socio-economic development;

e analysis of factors affecting to the rural settlements' socio-economic
development;

e system modelling of socio-economic development of rural settle-
ments through the construction of simulation models;

¢ information and analytical support of managerial decision-making,
including the execution of multivariate calculations of the scenario and tar-
get type socio-economic development of rural settlements and assessment
of the impact of decision-making.

The most promising among decision-support systems is an ontology.
Ontology is a methodology of description and use of domain knowledge [3].
The ontological model views domain knowledge as a hierarchical system. It
can be presented as follows (Fig. 1).
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Fig. 1. General view of the ontological model
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Thus, the socio-economic development of the rural settlements de-
pends on many factors, which can influence one another. A generalized
approach to the assessment of the level of socio-economic development of
rural settlements can help to create a hierarchical structure of indicators and
to calculate many aggregated and specific indicators that characterize the
socio-economic development.

Using such decision support systems for socio-economic development
of rural settlements the authorities will be able to address specific strategic
objectives of socio-economic development of territories, ensuring their in-
teraction with the operational management tasks.
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The radio frequency spectrum is a limited natural resource of great
economic and social value. It has an increasingly wide range of applications
and, therefore, must be managed efficiently. The socioeconomic develop-
ment of the country depends on how efficiently the radio frequency spec-
trum is used [1].

One way to increase spectrum utilization efficiency is to use advanced
radio technologies. Currently the most advanced radio technology in terms
of spectral efficiency is 4G LTE technology.

The instrumental assessment of the quality of LTE networks coverage
was made by engineers of Federal State Unitary Enterprise «Radio Fre-
quency Center of Central Federal Area» at the beginning of 2016 [2]. The
results of the measurements are summarized and available freely on the
Internet [3].
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No information of any previously published papers containing an
analysis of the obtained results was found. Nevertheless, it seems appropri-
ate to perform the analysis of the results to obtain the assessment of capabil-
ity for Tomsk residents to access the Internet via 4G LTE mobile networks.
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The analysis was performed for LTE networks of the following mobile
operators: MTS PJSC (hereinafter —- MTS) and MegaFon PJSC (hereinafter —
MegaFon). It should be noted that the instrumental assessment of the quality
of the MegaFon LTE network coverage was made together with the Yota
LTE network. This approach to analyzing the MegaFon LTE network is
reasonable, considering the fact that Yota is a mobile virtual network opera-
tor (MVNO) [4].

The coverage quality of 4G networks of such mobile operators as T2-
Mobile LLC (brand name — Tele2) and VimpelCom Ltd. (brand name —
Beeline) was not analyzed. These mobile operators lacked the required li-
censes at the time when the measurements were being conducted.

To assess the coverage quality of the analyzed 4G networks we meas-
ured the RSRP-parameter (Reference Signal Received Power). RSRP is
measured in dBm (the measured power referenced to one milli-watt), and its
level at a curtain point provides us with the information about the possibility
that a user situated at this point will be able to connect to the network.
RSRP can also be used to estimate the path loss for power control calcula-
tions. The full description of the RSRP-parameter can be found in [5].

The results of the measurements are plotted in Fig. 1, a and b.

Matching between the color-coded categories and the RSRP levels is
shown in Table. The table also contains the information about the share of
each color-coded category related to the coverage quality for each operator.

Matching between the color-coded categories, used in Fig. 1, a, b,
categories of the quality of coverage and the RSRP levels

Ne |Color-coded| Category of the |RSRP level, dBm| MegaFon | MTS
category | quality of cover- Share
age (% of the explored terri-
tory)
1 B «Excellenty | More than —20 0 0
2 «Good» [-40; —20) 0 0
3 «Normal» [-60; —40) 1.54 0.01
4 «Sufficient» [-80; —60) 46.24 16.7
5 «Low» [-100; —80) 42.37 68.8
6 . «Insufficient» | [-120; —100) 9.5 12.5
7 . «Absent Less than —120 0.35 1.99

To conclude:

1. Almost the entire territory of Tomsk is covered by 4G LTE net-
works: 99.65% of the explored territory covered by the MegaFon LTE net-
work and 98.01% by the MTS LTE network/
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2. The coverage categories «sufficient» and «low» occupy summarily
88.61% and 85.5% of the explored territory, for MegaFon and MTS respec-
tively/

3. Shares of the categories «excellenty», «good» and «normal» are neg-
ligible for both operators: 1.54% and 0.01% of the explored territory for
MegaFon and MTS respectively/

4. The results of the measurements can be used both by Tomsk resi-
dents to make an informed choice of mobile operator and by mobile opera-
tors to revise their network development plans/

5. The results of the measurements show that the coverage quality of
4G LTE networks in Tomsk is far from perfect. There is a need to increase
the number of LTE base stations in order to improve the coverage quality
and provide Tomsk residents with fast mobile Internet access.
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