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I[NTAHWUPYEMBIE PE3VJIbTATBI ObYUYEHUMA 110 OOII

Kon

pe3y PesyabTat ocBoennst OOTI TpeooBanusa PI'OC BO, CYOC, kpurepuen

JbTA ANOP, n/unn 3auHTepecoOBaHHbIX CTOPOH

Ta

P1 | Ilpumensars marematuudeckue, | Tpebosanus ®I'OC BO, CYOC TIIY , CDIO
€CTECTBCHHOHAYYHBIE, Syllabus (1.1), Kpurepuii 5 AHWOP (m.1.1),
UHXEHEpHbIE,  T'yMaHUTapHBbIE, | COIJIACOBAHHBIN C TPEOOBAHUSIMH MEXTYHAPOIHBIX
COIIMAJIbHO-D)KOHOMHUYECKHE crangaproB EUR-ACE u FEANI, TtpeGoBanus
3HAHUA, KOMITBIOTEPHBIE | MPO(ecCHOHAITBHBIX CTaH/1apTOBY, 20.022
TEXHOJIOTUU AJIs pelieHus 3anad | «PaloTHHK 1O OnepaTMBHOMY YHPaBJIEHUIO
pacyera, aHanu3a U | Tem10BbIMU ceTsimu», 20.023 «PabdoTrHuk 1o
aBTOMATU3allMM  [POLIECCOB B | pacueTy Ppe:KUMOB TeIUIOBBIX cereil, 16.014
TEIUIOPHEPTETUUECKUX n | «Cnenmnanucr no IKCIIyaTaluu
TEIUIOTEXHUUYECKUX YCTAaHOBKAX TPyOONIpPOBOAOB M 000PYAOBAHMS TeEMJIOBBIX

cereil», 16.064 «UHKeHep-IPOEKTHPOBIIUK
TEIJIOBBIX CeTen»

P2 | ®opmynupoBare  3amaum B | TpeboBanus P®I'OC BO, CYOC TIIY, CDIO
obmactu  temosneprerukd U | Syllabus (2.1), Kpurepuiit 5 AWOP (m. 1.2),
TEIUIOTEXHUKH, aHAJIM3UPOBATh U | COIVIACOBAHHBIN C TPEOOBAaHUSAMU MEXAYHAPOAHBIX
pemath uX C ucnonb3oBanueM | ctanaaproB EUR-ACE u FEANI |, tpeGoBanus
BCeX TpeOyeMbIX M JOCTYMHBIX | MPO(EeCCHOHANBHBIX  CTaHIAPTOB  CTaHIAPTOB,
pecypcoB. 20.022 «PaboTHUK 1o OIepaTUBHOMY

YIPaBJEHHI0 TeIIOBbIMH ceTsammu», 20.023
«Pa0OoTHHK 1O pacyeTy PpPe:KMMOB TeINJIOBBIX
cerei», 16.014 «Cnenuaauct mo 3KCIIIyaTauu
TPYOONIPOBOAOB U 000PYIOBAHMS TeEIJIOBBIX
cereii», 16.064 «UHiKeHep-IPOEKTHPOBIIUK
TEeILIOBBIX CeTei»

P3 | [InanupoBate u  mpoBoauth | TpedboBanus ®I'OC BO, CYOC TIIY, CDIO
WCIIBITaHUS u | Syllabus (2.2), Kpurepuit 5 AWOP (m. 1.4),
AKCIIEPUMEHTAJIbHBIE COTJIACOBaHHBIN ¢ TPEOOBAHUSAMU MEKIYHAPOIHBIX
uccnenoanus, cBs3aHHble ¢ | crangaproB EUR-ACE u FEANI, tpeGoBanus
ompeieIeHuEM napameTpoB, | IpodeccuoHaTbHBIX CTaHJapTOB 20.022
XApaKTEPUCTHUK U cOCTOsHUSA | «PaGOTHHK 1O ONEepaTHBHOMY YIPaBJIEHHUIO
CUCTEM  TEIJIODHEPIeTUKH U | TeIJOBbIMH ceTamMm», 20.023 «PaborHuk mno
TEIJIOTEXHUKH, UX | pacyeTy Ppe:KMMOB TeILUIOBBIX ceTei», 16.014
o0opynoBaHus, «Cnenuajauct 1no IKCILUTyaTALUM
MHTEPIIPETUPOBATh  JaHHBIE M | TPYOONPOBOJOB W O000pPYI0BAaHUS TEIJIOBBIX
JIeNaTh BBIBOJIBI. cereil», 16.064 «UHKeHep-IPOEKTHPOBIIUK

TEeILUIOBBIX CeTei»

P4 | [IpumensaTs npaktudeckue | Tpebosanus @I'OC BO, CDIO Syllabus (4.5, 4.6),
3HaHUS NpUHIUNOB, TexHonoruit | Kpurepuit 5 AUOP (m. 1.5), cormacoBaHHBIH ¢
TEIJI0PHEPreTHIECKON U | TpeOOBaHUSIMU  MEXKIYHApPOJIHBIX  CTaHJIAPTOB
TEIUIOTEXHUUYECKOM OTpacient EUR-ACE u FEANI, 20.022 «Pa0oTHuk mno

ONepaTUBHOMY  YIPABJIEHHMI0O  TeIJIOBBIMH
ceramm», 20.023 «PaGoTHHK 1O pacuery
PeKHMOB TeIUIOBBIX ceTeiD,

P5 | [IpoektupoBath Tpebosanus ®I'OC BO, CDIO Syllabus (4.4),

TCIIJIOOHCPTCTUYCCKHUC

Kputepuit 5 AUOP (n. 1.3), cormacoBaHHBIN €




Kon

pesy PesyabTat ocBoenust OO TpedoBanus ®I'OC BO, CYOC, kpurepuen

JbTa AHNOP, u/unu 3aMHTEPECOBAHHBIX CTOPOH

Ta
YCTAHOBKH,  TEIUIOTEXHUYECKUE | TPEOOBAaHUSIMU  MEXAYHApOJIHBIX  CTaHJIapTOB
CUCTEMBI 1 X 000py/IOBaHUE EUR-ACE u FEANI, TpebOoBaHUs

PO eCCHOHATBHBIX CTaHIapTOB 20.022
«PaboTHUK 1O oOmnepaTHBHOMY YNpPaBJEHUIO
TEeIJIOBBIMH ceTsaMm», 20.023 «PadoTHHK MmO
pacyery pe:XKMMOB TeILUIOBBIX ceTeid», 16.014
«Cneunaauct no IKCIIyaTaluu
TPyOONIpoOBOAOB M 000PYAOBAHMS TeNMJIOBBIX
cerei», 16.064 «UH:KeHEP-TIPOCKTUPOBIIMK
TeIJIOBBIX ceTei»

P6 | Ucnonp3oBate 3HaHus B obnactu | Tpeboanus PI'OC BO, CYOC TIIY, CDIO
MeHe/KMeHTa st ynpasienus | Syllabus (4.3, 4.7, 4.8), Kpurepwuit 5 AUOP (1. 2.1),
KOMILJIEKCHOM MH)KEHEPHOW | COrIacoBaHHBIN C TPeOOBaHUAMH MEXTyHAPOIHBIX
JEeATEIbHOCTBIO B obOmactu | crangaptoB EUR-ACE u FEANI, TpeGoBanus
TEIUIO3HEPreTUKH U | IpoeCcCHOHANBHBIX  CTaHAAPTOB  CTAHJApTOB
TEIUIOTEXHUKH. 20.022 «PaboTHNK no OIepaTUBHOMY

YIPaBJIECHUK) TeIUIOBbIMH ceTsamm», 20.023
«PaboTHHK MO pacyeTy peKUMOB TeIIOBBIX
cereit», 16.014 «CnenuaancT 1mo 3KCIIyaTauuu
TPyOONIpoBOAOB M 000pPYAOBAHMS TeNMJIOBBIX
cerei», 16.064 «UH:KeHEP-TIPOEKTUPOBIINK
TeIJIOBBIX ceTei»

P7 | Ucnonb3oBath HaBblkM ycTHOM, | TpeboBanus ®I'OC BO, CYOC TIIY, CDIO
nucbMeHHOM peun, B ToM uucie | Syllabus (3.2, 4.7), Kputepuii 5 AUOP (m. 2.2),
Ha MHOCTPaHHOM A3bIKE, | COrJIACOBAaHHBIN ¢ TPEOOBAHUSIMU MEXKAYHAPOTHBIX
KoMIbIoTepHBIe TexHonoruu st | cragmgaproB EUR-ACE u FEANI, TtpeGoBanus
KOMMYHHUKAIIMM,  TNPE3EHTaluH, | MPO(YEeCCHOHAIBHBIX  CTAHAAPTOB  CTaHAAPTOB
COCTaBJIEHUs] OT4YETOB U oOMeHa | 20.022 «PadoTHUK 1no OnepaTuBHOMY
TEXHUUECKOH HH(pOpMaLUell B | yMpaBJeHHI0 TeMJIOBbIMH ceTamm», 20.023
o0JIacTsX  TEIUIO3HEPreTHKH U | «PaGOTHMK MO pacyeTy PeKHMOB TeIIOBbIX
TEIUIOTEXHUKHU. cerei», 16.014 «Cnenuaauct mo 3KCIIyaTaluu

TPyOONpoOBOAOB M 000PYAOBAHMS TeNMJI0BBIX
cerei», 16.064 «MHKeHep-IPOCKTHPOBIINK
TeNJIOBBIX ceTei»

P8 | DddextuBHO pabotats | TpeboBanus PI'OC BO, CYOC TIIY, CDIO

WHAUBUAYAJIbHO W B KadC€CTBC
WICHA WK JIMACpa KOMAaHIbI, B
TOM YHUCJIC MG)KJIHCHHHHHHapHOfI,
B oOmactu TCINIOSHCPTCTUKU U
TCIIJIOTEXHUKH.

Syllabus (3.1), Kpurepuit 5 AWOP (m. 2.3),
COIJIACOBAHHBIN ¢ TPEOOBAHUAMH MEKIYHAPOIHBIX
cragmaptoB EUR-ACE u FEANI, tpeGoBanus
npoeCCUOHATBHBIX ~ CTaHJApTOB  CTaHJAPTOB
20.022 «PabdoTHHUK no ONepaTuBHOMY
YIPAaBJCHUIO TeIIOBBIMH ceTsammu», 20.023
«PadOTHHK 1O pacyery PpeKHMOB TeEIIOBBIX
cereit», 16.014 «CnenuaancT mo 3KCIIyaTauuu
TPyOONpoBOAOB M 000PYAOBAHMS TeNMJI0BBIX
cerei», 16.064 «UHKeHep-IPOEKTHPOBIINK
TEIUIOBBIX CeTei




Kon

pesy PesyabTat ocBoenust OO TpedoBanus ®I'OC BO, CYOC, kpurepuen

JbTa AHNOP, u/unu 3aMHTEPECOBAHHBIX CTOPOH

Ta

P9 | IlposBisTh muyHyto | Tpeboanuss ®I'OC BO, CYOC TIIY, CDIO
OTBETCTBEHHOCTH u | Syllabus (2.5), Kpurepuit 5 AUOP (m. 2.4),
MIPUBEPKEHHOCTH HOpMaM | COTJIaCOBaHHBIN ¢ TPeOOBAHUSMU MEKIYHAPOTHBIX
npodpeccuonanbHoit  3tuku ¥ | craggaproB EUR-ACE u FEANI, TtpeboBanus
HOpPMaM BEJIEHUS KOMIUIEKCHOW | MPO(eCCUOHANbHBIX  CTaHJapTOB  CTaH/IapTOB
WH)KECHEPHOU €S TEIbHOCTH. 20.022 «PaboTHNK 1o ONepaTUBHOMY

YHPAaBJIEHUI0 TeIUIOBbIMM  ceTsaMm», 20.023
«PabOTHHK 1O pacyeTy Pe:KHMMOB TeIMJIOBBIX
cerei», 16.014 «CnenuajucT no IKCIIyaTauuu
TPyOONIpoBOAOB M 000PYAOBAHMS TeNJIOBBIX
cerei», 16.064 «UH:KeHEP-TIPOCKTUPOBIIUK
TeIJIOBBIX ceTei»

P10 | YuureiBaTh conmanbhble, | TpeboBanus DPI'OC BO, CYOC TIIV, CDIO
MIPaBOBbBIC " kynbrypHbie | Syllabus (4.1), Kputepuit 5 AWOP (m. 2.5),
aCrmeKThl,  BOMPOCHl  OXpaHbI | COTJIACOBAHHBIN C TPEOOBAHUSIMH MEXKTYHAPOIHBIX
3/10pOBbS U 6ezonacuoctu | crangaproB  EUR-ACE u FEANI, TpeGoBanus
KU3HEICSITCIIBHOCTH pHu | PO ECCUOHATBHBIX CTaHIapTOB (40.011
OCYILECTBICHUM  KOMIUIEKCHOU | «Cnenuanuct no HayyHo- 20.022 «PaboTHuk mo
UHXCHEPDHOW  JEATCIIBHOCTH B | OMEPATHBHOMY  YNPABJEHHI)  TeNJOBbIMHU
o0acTi  TEMJIOPHEPreTuKu U | cersamm», 20.023 «PaGoTHHK MO pacyery
TEIUIOTEXHUKHU peXKMMOB TEeILIOBBIX cereiy, 16.014

«Cnenmnaaucr no IKCILTyATALMHU
TPYOONIPOBOAOB H 000PYIOBAHMS TENJIOBBIX
cereil», 16.064 «UHKeHep-IPOEKTHPOBIIUK
TEeILIOBBIX CeTei»

P11 | HempepsiBHO camooOyuateesi u | TpeboBanuss ®I'OC BO, CYOC TIIY, CDIO
COBEPIIICHCTBOBATH ceou | Syllabus (2.6), Kpurepuii 5 AWOP (m. 1.4),
KOMIIETEHIIUH B o0JacTu | corjiacoBaHHbIN ¢ TPEOOBAaHUSAMU MEXAYHAPOIHBIX
TEII09HEPTETUKU u | cranaaptoB EUR-ACE u FEANI
TEIUIOTEXHUKH.

P12 | [IpumeHnsTh npaktrueckue | Tpebosanus ®T'OC BO, CDIO Syllabus (4.5, 4.6),
3HaHUSA teriotexHuky, | Kpurepuit 5 AUOP (m. 1.5), coryiacoBaHHBINA ¢
COBPEMEHHBIE METOIbI U | TpeOOBaHUSIMU ~ MEXAYHApOJIHBIX  CTaHJIApTOB
WHCTPYMEHTBI npaktuueckoit | EUR-ACE u FEANI , TpeOoBaHus
WH)XEHEPHOM JeATeNbHOCTU MpH | MPO(ECCHOHANBHBIX  CTaHAAPTOB  CTAHIApTOB
pemeHuun  3agad B obOmactu | 20.022 «PaboTHHK 1no OIepaTUBHOMY
TEIIOTEXHUKHU U | yIPABJICHHUI0 TEIUIOBbIMHM ceTamMu», 20.023
TETUIOTEXHOJIOTUI «Pa0OTHHK 1O pacyeTy PpPeXKUMOB TEIIOBBIX

cereit», 16.014 «CnenuaaucT mo 3KCIIyaTauuu
TPYOONPOBOAOB U 000PYIOBAHMS TeMJI0OBBIX
cerei», 16.064 «MHKeHep-TPOEKTHPOBIINK
TEINJIOBBIX ceTei»
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Tema paboThI:

MaremMaTudeckoe MOACIIMPOBAHUC BJIMAHHKA JICCHOTO ITOXKAapa Ha CTBOJI IUCTBCHHOI'O ACPECBaA

VYTBep:kieHa MPUKa30M JUPEKTopa (1ara, HOMep)

| Ne29-58/c ot 29.01.21

| CpoK cllauu CTY/IGHTOM BBIIOTHEHHOM PaGOThI: | 03.06.21
TEXHUYECKOE 3AJIAHHUE:
Hcxoanble nanHbie K padoTe O0bexkTom UCCIICIOBaHHS SIBIISICTCS CTBOJ

(HaumeHoBaHue 00beKMa UCCIeO08AHUS UMY NPOCKMUPOBAHUSL,
npOU3EOOUMENLHOCHb UM HAZPY3KA,  PedCUM  pabomul
(HenpepbiBHbILL, NePUOOUYeCKUll, YUKIUYecKu u m. 0.); 6ud
cbipbs WlU mamepuan usoeius;  mpebosanus K NPOOYKmMY,
uzoenulo un npoyeccy; ocobvlie mpedbosanus K 0cO6eHHOCMAM
@yHkyuoHuposanus (dxkcniyamayuu) odvekma unu uzoenus 6
naaHe 6e30naAcHOCIU SKCRIYAMAYUU, BIUSHUS HA OKPYHCAIOUWLYIO
cpedy, snepo3ampamam; IKOHOMUHECKUL AHATU3 U M. 0.).

JIUCTBEHHOTO AepeBa. CTBOM JiepeBa UMEET CIOUCTYIO
CTPYKTYPY, TMOITOMY PACCMOTPEHHIO  TOJICKHT
JByXcloiiHass Moaenb. llpeamer wuccrnegoBaHust —
TEIUIOTIEPEHOC B CIIOUCTOW  CTPYKType  CTBOJA
JUCTBEHHOTO JiepeBa TNpU BO3JCHCTBUU JIECHOTO
noxkapa.

Ilepedyens moasekaMUX UCCIACAOBAHUIO,
NPOEKTHPOBAHMIO " pa3padorke
BOIIPOCOB

(aHLUleM‘iECKMIZ 0630p no aumepamypHbiM  UCMOYHUKAM C
Yenblo BblACHEHUA docmudicenul Mupoeoﬁ HAyKu mexHuxku 6

paccmampugaemorl obracmu; nocmanosxka 3a0auu
ucciedosanusl, NPoOEeKmuposanus, KOHCMPYUPOBAHUS,
cooepaicanue  npoyeoypsbl  UCCLeO06aHUs, NPOCKMUPOBAHUSL,

KOHCMpYyupo8anus, oodcyscoenue pe3ynomamos GvlnoIHeHHOU
pabomvl;  HaumeHO8aHUe O0ONOTHUMENbHBIX — PA30€IOs,
noonescawjux paspabomxe; 3aKuoveHue no pabome).

AHanmuTnueckuid 0030p IHUTEpaTypbl MO TEMaTHKe
uccienoBanus. DopmynHpoBKa  QUINYECKOM U
MaTeMaTHYeCKOM MoJeeii BO3ACHCTBHSA  JIGCHOTO
nmoXapa Ha CTBOJ JIMCTBEHHOrO JiepeBa. AHaIu3
pe3yJbTaTOB ~ MAaTreMaTU4YeCKOro  MOJEIUPOBAHUS.
@opMyIHPOBKa BBIBOJIOB MO PE3yJIbTaTaM YHUCICHHOTO
HCCJIeIOBaHUS.

Ilepeyennb rpaguyeckoro marepuajia

(c mounvIM yKazanuem 0653amenpHbIxX uepmedicetl)




(c ykasanuem pazoenos)

KoHcyabTaHTBI 0 pa3aejaM BbINYCKHOH KBAJIN(PUKANUOHHON PadoThI

Pazgen KoncyabTant
«DunaHcoBbIi  MeHETKMEHT, | Kinemammesa Enena Mropesna
pecypcodhHeKTHBHOCTh u
pecypcocOepekeHUE)

«CormanbHas Mesenuesa Upuna JleoungoBHa
OTBETCTBEHHOCTE)

HasBanus pa3aejioB, KOTOPbIC T0JKHBI ObITH HAIIMCAHBI HA PYCCKOM M HHOCTPAHHOM SI3bIKAX:

Jara BbIIaYH

3aJaHusA Ha BBIITOJTHCHHE

KBAJTH(PUKANMOHHOW padoThI N0 JUHEHHOMY rpadury

BbIITYCKHOM

3anaHue BbIIAJ PYKOBOAUTE/Ib / KOHCYJIbTAHT (II

U HAJIHYHMH):

JoKHOCTD (1% (0] Yuenasi crenenb, Moanuch Jata
3BaHHe
JlouieHT bapanosckuit K.d.-m.H.
Hukonait Buktoposnu
3ana}me NPUHAJT K HCIOJHCHUI0 CTYAECHT:
I'pynna [3(0] Hoanuch Harta
5b7b [Takupos Tumyp MaparoBuu




_ 3AAHME JUISI PA3JIEJIA
«®UHAHCOBBIII MEHEJUKMEHT, PECYPCO®®EKTUBHOCTD U

PECYPCOCBEPEKEHHE»
Crygnenry:
I'pynna DPUO
5b7b [Takupos Tumyp MaparoBuu
Ixona HNnikeHepHas mKoja Ornenenne mxoast (HOLI) HOL byrakosa U.H.
3HEPreTHKH
Yposennb 00pa3oBanus BaKaﬂaBpI/IaT HanpapJienne/cnenuaabLHOCTh 13.03.01
«Tennosnepreruka u
TCIIOTCXHUKA»

Hcxonubie naHHble K pasgenay «PUHAHCOBBIH
pecypcochepekeHne»:

MEHEKMEHT, pecypcodP(PekTUBHOCTL M

Cmoumocmsb pecypcos Hayunoeo ucciedosanus (HHU):
MAMePUATbHO-MEXHUYECKUX, IHEPLEMUYECKUX, (PUHAHCOBDIX,
UHDOPMAYUOHHBIX U YETI08EUECKUX

Cmoumocmuo MAMEPUATbHLIX ~ Pecypcos
cneyuanvHoco  000py0oeanus - onpeoeieHvl
COOMBEeMCcmaUU ¢ pblHOUHbLIMU Yenamu 2. Tomcka,
Paszmep oxnada pyxosooumens 35000 py6;
Paszmep oxnada ucnornumens 15000 py6.

u
8

Hopmbt u nopmamuesl pacxodosanus pecypcos

Pazmep oononnumenvrou 3apabomuoti niamol 12%
Paiionnwuii kosgppuyuenm 30 %
Haxnaonwie pacxodwst 16%

HCnO]ZbS’yeMa}l cucmema Haﬂ02006ﬂ03fC6HM}l, CmdaeKku HAjlocoe,
omlmmeﬂuﬁ, 0uc;<0Hmup06aHuﬂ u erl)MMOGGHu}l

Omuucnenus 6o enediodaicemmuule ondwvt 30,2 %

IlepeyeHb BONMPOCOB, MOIJIEKANIMX HCCIEI0BAHNIO, TPOEKTHPOBAHMIO U Pa3padoTKe:

OyeHnka KoMmepuecko20 NOMeHYUAd, NEPCReKMUEHOCTU U
anemepramus nposedenus HU ¢ nozuyuu
pecypcosgppexmusnocmu u pecypcocoepedcerust

Onucanue NOMEHYUANHBIX
Pe3YIbMamos peanusayuu nPoeKma
SWOT-ananuz

Ananusz KOHKYPeHmHbIX MeXHUYeCKUX peuenuil

nompebdbumeneu

Inanuposanue u ghopmupoganue 6100%cema HayUHbIX
uccne008aHull

Onpedenenue mpyooemMKOCmU 6bINOIHEHUS
pabom;
THocmpoenue epauxa pearuzayuu npoexma;
Dopmuposanus 6100xcema BbINOIHEHUSL pAOOM.

Onpedenenue pecypchoti (pecypcocbepezarowyetl), punancosotl,
010021CemHO1L, COYUATLHOU U IKOHOMUUECKOU dhpexmusHocmu
uccned08ans

Onpedenenue pecypcosppexmugrnocmu
uccned08aHusl.

Hepeqenb rpa(l)nlleucoro MaTEPHUAJIA (c mounvim yrazanuem 06a3amenvHbIX yepmedicell) .

Juaepamma I'auma
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Pedepar

bakanaBpckas paboTa BKitouaet B cedst 71 crpanunty, 23 pucyHka, 25 tadmau,
38 nmuTepaTypHbIX UCTOYHHUKA.

KitoueBbie ci0Ba: JIECHBIE TOKaphl, pacdyeT TEMIIEPATypHOTO MOJIA, CTBOJI
JiepeBa, nopaxaroumii GakTop JIECHOTO Moxapa.

OOBEKTOM HCCIEIOBAHUS SABJISIETCS] CTBOJI JIUCTBEHHOTO JiepeBa

[Ipenmer paboTHI — 3aKOHOMEPHOCTH MPOLIECCOB TEIJIONEPEHOCA B CIIOUCTON
CTPYKTYp€ JIUCTBEHHOI'O JIepeBa.

Llenp pa®OThl — YMCIEHHOE MOJEIMPOBAHUE IMPOIIECCOB TEIUIONEPEHOCA B
CIIOUCTON CTPYKTyp€ CTBOJIA JIUCTBEHHOIO JE€peBa IMpU BO3AEHCTBUU JIECHOTO
nokapa Ui ONpeAeNiCHUs] CTEIIEHU MOBPEXIEHUS JIPEBOCTOEB MPHU BO3/ECUCTBUU
NOpaXkarIuX (HaKTOPOB JIECHOTO MOXKapa.

B mpouecce paboTbl chopMyaupoBaHbl (QU3MYECKas U MaTeMaThdyecKas
MOJIEJIM OCHOBHBIX 3aKOHOMEPHOCTEH TEIUIONEepeHoca B CIOUCTOM CTPYKType
CTBOJIa JUCTBEHHOTO JIepeBa MpY BO3JIEUCTBUH JIECHOTO TIOKapa.

B pesynbrare paboThl TONY4EHO paclpeiesieHue TeMIEepaTypbl B
MOpP(}OJOTMYECKUX 4YacTsIX JHCTBEHHOTO JiepeBa M JaHa OICHKa CTENeHU
HOBPEXACHUN U TEIJIOYCTOMUYMBOCTH Pa3IMYHBIX MOPOJI IUCTBEHHOTO JIepeBa MpH
BO3/ICICTBUM MOpaXkaronuXx (HakTOpOB JECHOTO ToXkKapa.

OcHoBHBIE TEXHOJIOTUYECKUE XapaKTePUCTUKHU: peann3oBaHa
MaTeMaTHueckas MOJelb TeIIoNepeHoca B CJO0AX JIMCTBEHHOIO JiepeBa C

PUMEHEHUEM BBICOKOYPOBHEBOTO s13bIKa MporpaMMmupoBanus Pascal.
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Beenenue

JlecHble moOXapbl SABJIAIOTCS ONACHBIM CTUXUUHBIM O€ACTBUEM, TPUBOISIIUM
K 3HAYUTENIbHBIM HW3MEHEHHSIM COCTOSIHUSA JiecoB. JIecHble MOXKapbl HAHOCST
3HAYUTEIBHBIN YPOH BCEH IKOCUCTEME JIECa, @ TAKXKE HECYT YIpO3y YEJIOBEUECKUM
xu3HsIM. st Poccun, mpoGrema JeCHBIX MOXKapoB SBISETCS aKTyalbHOM, TaK Kak
MOYTH MOJOBUHA TEPPUTOPUU CTPAHBI OKPHITA JecaMu. 3a npouenmuii 2020 rox
B Poccum 3apeructpupoBano 6onee 6000 Thicsiu O4aroB BO3TOpaHUs JIECHOTO
noxkapa. OOmias cymmapHas IUIOIIAAb PacHpOCTpaHEHUs! JIECHBIX I0XKapoB

NpUOIN3UIACh K MUJUTMOHY F€KTapoB.

Llenpt0 BBITYCKHOM KBaNM(DPUKAIMOHHOW pabOThl  SBISIETCS  pacyeT
[1apaMeTpoB IpOoLecca BIUAHUS JIECHOTO II0XKapa Ha TEIUIONEPEHOC B CIIOUCTOU
CTPYKType CTBOJAa JMCTBEHHOro aepesa. OmnpenerieHHe M IMPOTHO3UPOBAHUE
CTEIIEHU TOBPEXKJIEHUS MOP(OIOrHUecKux dYacTel naepeBa, A JajbHEHIIero

aHaJIn3a COCTOSAHUA APCBOCTOMA ITIOCIIC IIPOXOKIACHHUA I10Kapa.
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I'naBa 1. CoBpeMeHHO€ COCTOSIHUE 00JIACTH MCCJIEI0OBAHUSA

1.1 Tunsl JecHBIX MOKAPOB

JlecHOM mOXap — 3TO Pa3HOBUAHOCTH IPUPOJHOrO NOXKapa, KOTOPBIUA
HEYIPAaBISIEMO PACIIPOCTPAHSAETCS MO JIECHOM IIJIOIIA/IH.

[IprunHBl JECHBIX MNOXApOB MPHUHATO MOJPA3IEIATh Ha MPUPOJAHOTO U
aHTPOMOTEHHOr0 Xapakrtepa. Haunbonee BepoATHOM NPUYMHON BO3HUKHOBEHUS
noxkapa IPUPOJHOIO XapakTepa SIBIAIOTCA TPO30BbIE pa3psiabl U MOJHHH. Joms
€CTECTBEHHBIX MOKapoB paBHsETCS 7% OT OOIIET0 KOJIMUYECTBA JIECHBIX MOXKAapOB.
Takum 00pa3oB, AEATENBHOCTh YEJIIOBEKA MPUBOAUT K OOJBIIEMY KOJIWYECTBY
BO3HUKHOBEHUS JIECHBIX II0’KapoB. He peako nmpuberaroT K ynpapisieMbIM IOXKapaM,
BBI3BAHHBIM MCKYCCTBEHHO. Llenpr0 MaHHBIX MOXKAapOB SBISAETCS: CKUTAHUE
onmacHbiXx JII'M, yHMYTOXXEHHME OTXOJOB, BBI3BAHHBIX JIECO3arOTOBOYHBIMU
paboTamu, IOJArOTOBKA IUIOMIAAEH Jieca JUIsl MOCAIKU MOJIOJIBIX Ca)KEHIIEB, O0pbOa
c Oone3namu Jjieca U T.4. KpoMme TOro, Hepenku ciydal HaMEpPEHHOIrO IOJHKOora
JIECHBIX MACCHBOB C LIEJIBIO MTOCJIEAYIONIEH UX BBIPYOKH.

Cpenn JnecHbIX T0XKApOB BBIACISIIOT HECKOJIBKO OCHOBHBIX THUIIOB
pacIpOCTPAHEHUS: BEPXOBBIE — PACIIPOCTPAHSIOTCS 110 KPOHAM JIEPEBBLEB; HU30BBIC-
II0 BEPXHEMY CJOK IIOYBBI; IOJA3EMHBIE — KaK CIEAyeT M3 Ha3BaHUSA OHU
PaCIIPOCTPAHSIOTCS IPEUMYIIIECTBEHHO IO 3€MJIEH.

CKopocCTh pacnpoCTpaHeHHs Tokapa Bapsupyercs oT 4 M/mMuH 10 80 M/MUH.
[ImamMsa MOKET JocTUrath 3 M B BBICOTY. Temrieparypa rOpeHHsl OT Pa3jM4yHbIX
TUNOB noxapa uzMmensiercs ot 900 K o 1100 K.

bernblii HU30BOW TOXKAap ABUKETCA C BBICOKOW CKOPOCTBIO M BBIKHUIAET
MOJIOJIbIE KyCTapHUKH M JepeBla. HeKoTopele 4yacT OCTarOTCS HETPOHYTHI M3-3a
BBICOKOT'O COJEpKaHMs BJIarM HAa 3THX YyYacTKax. Yaiue BCEro Takue I0Kapbl
COBIIAJAI0T C BECEHHUM IIEPHOJOM, KOTJa HAYMHAET IOJCBIXaTh BEPXHUHU CIIOU
JIECHBIX TOPIOYMX MaTEpPUAJIOB.

B cpaBHeHuu ¢ OeripiMu, yCTONYHUBBIE HU30BbIE MOKAPhl PACIPOCTPAHSIOTCS

ropaszio Owsictpee. VI mpoucXoJsiT OHM B 3aCyUUIMBBIE MEPHOJbI BPEMEHHU TOja.
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VYcroluuBbie Moxkapbl HAHOCIT OOJBIION Bpea KOpPHEBOU cucteMe aepeBa. Kpome
TOT'0, OHU MOJTHOCTHIO YHUUYTOKAIOT HATIOYBEHHBIN MOKPOB.

BepxoBble mokapbl OTIMYAKOTCS CBOEM BBICOKOW TEMIIEPATYpOM, KOTOpas
paBuserca 1100 K, a Takke CKOpPOCTBIO paclpOCTpaHEHHUs, KOTOpas JOCTUTAET
HeMbIcIuMbIe 70KM/4.

Cuita HA30BOTO MOKApPA 3aBUCHT OT CKOPOCTH PACIPOCTPAHEHUS U BBICOTBHI.
BoeinenstoT 3 Tuna — 3To cy1alObli, cCpeAHUN U CUIIbHBINA. VIX CKOPOCTH paBHBI MEHEE
1 m/muH, ot 1 10 3 M/MHH U cBbIllIe 3 M/MHUH COOTBETCTBEHHO. BBIcoTa ci1aboro
noxkapa He mpesbimaet 60 cm, a cpennero He 6osiee 160 cMm. [Ipu criibHOM TOXape
3HA4YEHUS BBICOTHI IpeBhImacT 160 cm.

Cuuta BepX0OBOT0 MOKapa OMPEAENSIETC CKOPOCThIO PACIIPOCTPAHECHUSI.

CxopocCTh BEPXOBOTO MOKapa:

° Cna0Osbmit 10 0,2 kM/4;
° Cpennuii 10 6 KM/4;
° CunpHBIN CBBIIIE 6 KM/Y.

1.2. XapakTepucTHKH JIECHBIX TOPIOYMX MATEPHAJIOB

JlecHPIMH TOpPHOYMMHM MaTepUajJaMU Ha3bIBAIOTCS KOMIIOHEHTBI JIECHOTO
OuoLEHO03a, CIIOCOOHBIE BOCIIAMEHSITCS U TOPETh MOJ BIUSHUEM MOPaKaroIIUX
(akTOpOB JECHOIO MoXxapa. Mxu 1 JIMIIAaHHUKN HanOoJiee 0KapoonacHble Cpenn
Bcex HanouBeHHBIX JII'M, Tak Kak OHU BOCILIAMEHSIIOTCS ObICTpee, YeM TpaBbl U
KyCTapHUKHM, TEM CaMbIM OKa3bIBasi HauOoOJIblee BIMSHUE HAa BO3HUKHOBEHME
I10’Kapa U €ro pacipoCTPaHECHUE.

CTBOJIBI M BETBU JIEPEBBEB OUYEHb PEJIKO CrOparOT MOJHOCTBIO B JIECHBIX
Ho’kapax, XOTb U IIPEACTABIIAIOT HAUOOJIBIIYIO (PUTOMACCY JIECHOTO LIeHOo3a. Horna
MOXHO BCTPETUTh IIOJHOCTBIO CrOPEBIIME MOJIOABIE AEPEBLA MPH BEPXOBBIX

noxkapax B I'yCTBhIX Jiecax. B JIpeBOCTOSIX K€ CTapIIUX BO3PAacTOB HA CTBOJIAX U
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BETBSIX CrOpaloT MXHM W JIMIIAHHUKHA, OOrOopaeT MOBEpXHOCTh Kopku. Hamboiee
4acToe SIBJICHUE — 3TO THOEIb IPEBOCTOEB, HO HE MOJIHOE UX CTOPAHUE.
JII'M noapazaesnsitorcs Ha 3 TUIA: TPOBOJHUKU FOPEHUS, TIOICPIKUBAIOIIINE

TOPCHHUC U 3aACPIKHUBAIOIINC T'OPCHUC.

JIeCcHEIE TOpPROTHE MAaTSPHATIEL

ITpoeoaunKH ropenns Iloanep:xuearmue

3anep:xHBaIIHE
ropeHHe atep m

HeNIpepREHEIH CII0H ropeHHe

PACTHTIEIEHOID FOPIYEro Amesie pacTenmni,
erv FOImIHE T oproune MaTepHaTEL,
MATepHATIA Ha PELy-THPYFOTIH
S——— - KOTOPEIE B €CTECTECHHOM
MIOBEPXKHOCTH IOYEREL, P IaTH

COCTOAHHH IopeThs He
HMEOIIHE IOCTOAHHD

COCTOAIIHH H3
MOTYT IO IPHIHHE
EEICOKOE
rHrpockomuaHery JIT M
(70% EEICOKOTO
(MenKHe pacTHTENIBHEIE EIarocOAep:RatHe | /L0
EIIaroCOJep-EaHH,

H DOJBIIE) H HeDOIBRIIOH
OCTATEH, MXH, ) i .
" OCODEHHOH CTPVETYPEL
IHMafHAKE H p.). 0O o0BReMHEBIH BeC CII04.

B HITH XHMHYECEOTD
KOTOPOMY MOXKET CIEICTEHE 3TOTO
ropeHH:s [I0 HHM HE COCTaEa.
CAMOCTOATSIRHO P

PAcIIpoOCTPAaHACTCA,. H OHH

pacnpoCcIpaHATECA

Pucynok 1 — tuner JI'M

KomnuectBo JII'M, urpaer OCHOBHYIO pPOJb B Pa3BUTHUM IOKAPOB, TAK KaK
CKOPOCTh PaCIpOCTPAHEHHUSI MOXKAPA HAMPSIMYIO 3aBUCUT OT 3alaca U CTPYKTYPHI
JIECHBIX Troprouux wmarepuanoB. OpHako, I pacHpoOCTpaHEHUs TMoXapa

HeoOXxoauMo He MeHee 2,5 TorH JII'M Ha rekrap.

1.3. XapakTepucTuKa u CTPOeHHe JUCTBEHHOT0 1epeBa
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B pactymem gepese BBIAEIAIOT TPU OCHOBHBIE €70 YaCTH — KPOHY, CTBOJL,

KopHwu [11].

Pucynok 2 — OCHOBHBIE YacTH AepeBa

KpoHa — 3TO COBOKYNMHOCTh BETBEW W JHUCTHEB, OTXOASUIUMX OT CTBOJA, B
BEPXHEHN YaCTH JIEPEBa.

CTBOJI OJIMH U3 BOXXHENIIUX OPTraHOB JIEPEBA, OH CIIYKUT JUISl pa3MEIICHUS U
MOJIJIEp>)KaHusl KPpOHBI. B CTBOJIE nepeBa MPOMCXOIUT TPAHCHOPTHUPOBKA BOJBI C
pPAaCTBOPEHHBIMU B HEW MUHEPAIbHBIMU BEIIIECTBAMHU BBEPX, @ C OPraHUYECKUMU
BEIIECTBAMU — BHU3 K KOpHsIM. KpoMe Toro, B CTBOJE JIepeBa HAKAIJIMBAIOTCA U
XpaHsATCS MUTaTEIbHBIE BEIECTBA, HEOOXOAUMBIE IEPEBY JIJIS )KU3HU U POCTA.

Kopnu urparot 0CHOBHYO pOJib B TUTAHWUU AEPEBA, HAKAIIIMBAIOT U IPOBOIST

BOAYy C PAaCTBOPCHHBIMU B HEeH MHUHCPAJIIBHBIMH BCIICCTBAMH BBCPX IO CTBOJIY.
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Kpome TOro, MMEHHO KOpHHM JE€peBa YIEP>KUBAIOT JEPEBO B BEPTUKAIBHOM

ITOJIOXCHHNHN

CEPOUEBMHHLIE NYYU

-

NYEAHOM CNOMA /
KOPbI ~— %

KAMBEMA

JABONOHDL

AQPO ~
CEPAREBVHA

Pucynok 3 — BHyTpeHHME CTpOEHHE epeBa
CepaueBrHa — LEHTpaJIbHAS YacTh CTBOJIA, PACIOJIOKEHHAs! IO BCEH €ro
JuiiHe. MIMeeT phIxityto CTpyKTypy. OT cepAueBUHBI OTXOAAT CEpALEBUIHBIC JIyUH,
KOTOPBIE CITy>KaT JIJI1 HAKOTUIEHUS ¥ IIPOBENCHUS BOBI U ITUTATEIBHBIX BEIIECTB OT
CEPALCBUHBI K KOPE B TOPHU30HTAJIBLHOM HAIIPABICHHUMU. Y JIMCTBEHHBIX IOPOJ
KOJINYECTBO
SAnpo — cioy, HaXOOSIIMMCS B LEHTPE CTBOJIA JEpPEBA M, KaK IIPaBUIIO,
OTJIMYAIOIIMNCA OT OCHOBHOM JpeBECHHBI 0ojieeé TEMHBIM I[BETOM, TaK Kak
CUMTAETCs, YTO ITO «MEPTBasH», C OCTAHOBUBIIMMHUCS OMOJIOTMYECKU AKTUBHBIMU
IIPOLIECCaMU ApeBECHHA. boiiee TEMHBIN IBET APEBECHUHBI HE BCErAa XapaKTEPHbIN
MPU3HAK s/Ipa, TaK KaK CYIIECTBYIOT MOPOJbI AEPEBBEB, Y KOTOPHIX BOOOIE IBET
JIPEBECUHBI, MOCJIE 00pa30BaHus €€ B KaMOUHU, OCTaeTCsl BO BPEMEHU HEM3MEHHbBIM,

T.€. BU3yaJIbHO MOJIOAAsl U CTapas IpeBeCHHa HEPAZTUUUMBI.
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3a00510Hb — MOJIOJI0M, (PU3UOTOTUYECKH aKTUBHBIM, HAPYKHBIH CIIOI CTBOJIA
nepeBa. 3a00JI0Hb CITYKHUT IS TPAHCTIOPTUPOBKHU BOJIBI K KPOHE iepeBa. ITOT CIIOM
HauboJee ysI3BUM K BO3/IEHCTBUIO IPUOKOB, IJIECEHU U HACEKOMBIX-BPEIUTENEH.

KamOwuii nmpencraBnseT yJIMHEHHbBIE KJIETKU C 3a0CTPEHHBIMU CKOLICHHBIMU
KoHIIaMi. OHU CHJIBHO BBITSHYTHI M Ha IPOJOJIBHOM CPE3€ JPEBECHHBI 00JIaJat0T
IPAKTUYECKU MPABUIBHOW MPAMOYrojibHOM (opMmoil. Kaxnas kinerka coIepKuT
PO, UMTOIIa3My U JIpYyTHe CBOMCTBEHHBIC BemiecTBa. [[mst kamMOusi xapakTepHa
TOHKasi 000JIOYKa, MOTOMY 3UMOM paauanbHble CTeHKH yronmarrca. C ogHou
CTOPOHBI CTBOJIa KJIETKH KamOus oOpa3ylioT IPEBECHYIO KOpy, a C APYyrod —
HEIOCPEJICTBEHHO APEBECUHY, IPUYEM IOCIEAHEN 00pa3yercst ropasfo OoJiblue,
4yeM MepBOro ieMeHTa. KaMOuil urpaet OCHOBHYIO pOJib B pOCTE JIEpeBa U CMEPTH
YKUBBIX KJIETOK KAMOHAJIBHOTO CJIOSt HEMUHYEMO IPUBEAET K rOeNu AepeBa, Tak Kak
MMEHHO B HEM CO3a0TCS HOBBIE KIIETKHU.

JIyOstHOM CJIOM KOPBI — CJIOM JIPEBECHHBI, CICIYIOMIUA cpa3y 3a MPOOKOBOM
KOpOi, W MpeAlecTByOmnid kaMOuto. OCHOBHas (QYHKUUA 3TOTO CJIOA —

TPAaHCIIOPTHUPOBKA ITUTATCIIbHBIX BCIICCTB.

1.4. Bansinue nopasxkawuux (pakTopos JECHOT0 MOKapa HA JIePeBo

OCHOBHBIMM TOPKAOIIUMU  (PaKTOpaMu JIECHBIX TOXKAPOB SBJISIIOTCS:
BBICOKAsl TEMIIEPATYPA, BBI3BIBAIOIIAS BO3TOPAHUE BCETO, YTO OKAXKETCSA B PallOHE
MOXapa, HEMOCPEACTBEHHOE BO3AECHCTBUE OTHSI, TEINIOBOE U3JIYUYCHHUE OT MIIAMEHH,
3aJbIMJIEHHAE U 3ara30BAaHHOCTH B PaliOHE MOXKapa.

[ToBpexneHne KpOHBI, KUBBIX TKAaHEW CTBOJA U KOPHEM HMEET BaXKHOE
3HAYCHUE I KUBHEACATEIIbHOCTA pacTeHUi. [oBpexkIeHne KOPHEBOU CUCTEMBI
MIPUBOJIUT C CMEPTH JTIFOOOU MOPO Ikl IepeBheB. COBOKYITHOE BO3/CHCTBIE TETIIIOBBIX
MMOTOKOB TYOUTEIHHO CKa3bIBACTCS Ha JIEPEBhAX. BEpXOBbIC 1 TOUBCHHBIC MTOXKAPHI
yarie BCEro MPUBOJAT K MOJHOM morudenu aepena. [loBpexaeHus: 1epeBbeB Mpu

HHU30BBIX ITOXKapax HAIIPAMYIO 3aBUCHUT OT €ro BuJd, CKOPOCTH U UHTCHCUBHOCTH.
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Yaie Bcero, OCHOBHOM BU/J] TOBPEXACHUI ITPH JIECHOM MOKape — ocaabaeHue
nepeBa. JlepeBbsi ¢ INOBPEKIACHHBIM BHEIIHUMH CJIOSIMH MOTYT CTaTh JIETKOW
KEPTBOM TI'pUOKOB, IUIECEHU, HACEKOMBIX M JAPYTUX BPEIUTENIEH, YTO MOXKET
IIPUBECTHU K JIETATBHBIM MCXOJaM IS IepeBa.

BeIcokne TemmepaTypbl CTaHOBATCS NPUYMHOW Pa3IUYHBIX ITOBPEKICHUM
JepeBa. YCTOWYMBBIA HU30BOHM MOXap HEPENKO NPUBOJUT K THOENu JepeBa B
CJIEICTBUM YHUYTOXKECHHSI JKMBBIX KJIETOK KaMOHMAJIBHOI'O CJIOSI B CTBOJIE JIEPEBA.
[Tporap o BceMy nepuMeTpy CTBOJIA MOBPEXKIAET CIOM KOPBI U 0CIabIseT 1EPEBO.
B cneacTBun 3THX NPHUYMH, MOKHO CHEJIATh BBIBOJ, YTO YCTOMYMBOCTH JE€pEBA K
MOPAXKAIIIKUM (PAKTOpaM JIECHOTO IMOKapa BBIPAXKAETCSI B 00OpaTHON 3aBUCHUMOCTHU
OT IUIOMIA/IM NOBPEXACHUS KAMOUMHOTO CIIOSL.

B nepByto ouepenib, 1epeBbsi MOTHOAIOT OT MOBBIIICHHBIX TEMIIEPATYP KUBBIX
KJIETOK B KPUTUYECKUX 30HAX JIepeBa (KpoHa, CTBOJI, KOPHHU) JI0 JIETAIbHOTO YPOBHS.
Tak kak kaMOMil ABJISETCS OJHUM U3 KPUTHUECKU BAXKHBIX JUIS KU3HEACSITEIbHOCTH
JIepeBa U PACIIOJIO0KEH BOJIM3U BHEIIHETO CJI0s AEPEBa, TO OH MEPBBIM IMOJBEPIaeTCs
BO3/ICIICTBUIO BBICOKUX TEMIIEpATyp U MOBpEeXAaeTCsa U3-3a ux JnerctBus. Kamonii
OUYEHb YYBCTBUTEJIEH J1a’Ke K HEOOJIbIIOMY TIOBBILLIEHUIO TeMIiepaTypsl. Tak, cMepTh
KUBBIX KJIeTOK Hactymaer npu 48 °C mnpu JIUTEILHOM BO3JCUCTBUHU, a MpPH
KPaTKOBPEMEHHOM BO3JCUCTBUM B HECKOJBKO MHUHYT JIETAIbHOM Oyjer
temrnepatypa B 54 °C. Kak ObUIO CKa3aHO BbIIIE, JEPEBO MPEKPALIAET CBOIO
AKU3HEICATEIbHOCTh MPHU JIETAIbHOM MOPaXEHUU JKUBBIX KIETOK KamMOWajIbHOIrO
CJIOS.

OcHOBHBIMU (PaKTOpaMH, BIUSIOIIMMH HA CTENEHb MOBPEXKICHHUN MKUBBIX
PACTEHHI B JIECHOM IOKApE, SABIIIIOTCS

° HauvanbHas Ttemmeparypa pacTeHUH, 4Y€M OHa BBILIE, TEM MEHBIIE
HEO0OXOMMO 3aTpart TeIuia JIJIsl CO3AaHus JIETabHbBIX TEMIIEpPaTyp.

o TonmuHa KOpbI ABISETCS BaXKHBIM 3alIUTHRIM pakTopoM. Kopa nmeer
TEIUION30JIMPYIOIIME CBOWCTBA. Pa3znuums B YCTOWYMBOCTH PA3JIUYHBIX IOPOJ

ACPCBLCB HAIIPAMYIO 3aBHCAT OT TOJIIMHBI KOPBI. TOJIHII/IHa KOpbI ABJISACTCA
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HauboJsee BaKHBIM U JIETKO U3MEPSIEMBIM MTPU3HAKOM TEIIJIOCTOMKOCTHU JEPEBHEB.

o CreneHb  YKOpEHEHHS  KOpHEW.  YCTOMYMBOCTh  KOpHEH K
nopaxaromemy (GakTopy JECHOrO Iokapa sBJIsieTCsl TiTyOnHa, Ha KOTOPYIO KOpHU
YXOJST BIUIyOb, M TOJILIMHA TEIUIOU30JIALIMOHHOTO CJI0S, POJIb KOTOPOTO BBIMOIHSET
MUHEpanbHbld TpyHT. KoOpHM cimabo 3amuiieHsl OT BO3JAEHCTBHSA BBICOKHX
TEMIIEpaTyp BBHJY CBOETO CTPOEHHUS, TaK KAK BHEIIHWN 3aIlUTHBINA CIOH OYEHb
TOHKWM, TO OHHU JIETKO TMOBPEXKTAIOTCS MO JIESHCTBHEM IMOpaKaronux (pakTopos
JIECHOTO TOXkapa.

Bce BblmenepeuncieHHble  (akTOpbl UIPAOT  PEIIANONIYI0 pojib B
JOCTMIKEHWH JICTAJIbHBIX TEMIIEPATyp JKUBBIX TKaHEW OpPraHoB JIepeBa.
IloBpexxaeHnss MOTYT BapbUPOBATLCA OT HE3HAYUTEIBLHOIO IOPAXEHHUs JepeBa 10
MOJIHOM THOETH.

OpnHako, CTENeHb MOBPEKICHUS AEPEBA OT BO3AECHCTBUS JIECHOTO IOXapa
3aBHCHUT OT MHOKECTBA MepeceKarouxcs (HakTopoB, TAKUX KaK TOJIIUHA KOPBI U
ee TerIo(pu3NYEeCKHe CBOMCTBA, HapyXHas TeMIeparypa BO3AyXa U T.I. TaKUM
00pa3oM, YTOOBI OLIEHUTh TEINIOCTOMKOCTD JI€pEBA HYKHO KOMIUIEKCHO OIICHUBATh

BCE B3aUMOJICHCTBYIONINE (PAKTOPHI OT JIECHOTO TOKapa.

1.5. BbIBOJBI 10 pe3yabTAaTaM aHAJTUTHYECKOT0 0030pa JIUTEPATYyPhbI

AHanu3 nauTepaTypbl MOKAa3bIBAE€T, YTO BIMSHUE JIECHOTO TIIOXKapa Ha
BEreTaTUBHbBIE OpraHbl JiepeBa ciaabo n3ydeHsl. ViMeroTcs cpaBHUTEIbHBIE JTaHHBIE
(aKTHUYeCKOr0 W  CTaTUCTHUYECKOTO  COCTOSIHMIO —JIECOB, IOJY4YEHHBIE B
MOCJIETIONKAPHBIA NEPHOJ Ha IMOXapHILax U rapsx. HeBo3MOKHOCTh MpOBEAEHUS
HKCIIEPUMEHTA B PEAIbHBIX YCIOBUSAX HE J1a€T BO3MOXKHOCTH MOJYYUTh peasibHbIC
JAHHBIE JJI1 MPOTHO3UPOBAHHUSA BIIMSIHHUS JIECHOTO MOXKapa Ha AepeBbs. Takum
o0pa3oM, CO3J1aHHE MaTeMaTHMYeCKONM MOJENHU TeIUIolepeHoca B  CTBOJIE
JIMCTBEHHOT'O JIepeBa U MPOBEICHUE YHCIEHHOTO aHaIN3a SBJISIETCS] ONTUMaIbHBIM
pelieHrueM Jis TMOJIydYeHUsT HEOOXOIUMBIX AJii OIIEHKH COCTOSIHUSL JPEBOCTOEB

1ocJIe MoXapa.
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I'naBa 2. IlocranoBKa 3a1a4u HcCJIeOBAHUSA

2.1 T'eomeTpusi 00J1acTH peLIeHUs

CTBOJI TUCTBEHHOT'O JEpEBa MPEACTABISIET U3 CE0sl CIOUCTYIO CTPYKTYpPY C
OCHOBHBIMU CJIOSIMM B BHJE CEpILEBUHBI U ciosd. B kadecTtBe Monenu
paccMaTpuBaeTcs OJHOMEpHasi JBYXCJIOWHAs MOJENb CTBOJa JepeBa. Temnota

MCKAY CIOAMH IICPCAACTCA TCIIOIIPOBOAHOCTBIO

B

f

]

AN

T "

PI/ICYHOK 4 — FGOMeTpI/ILIGCKaH ITIOCTAaHOBKA 3aJa4H

1 — Cepoyesuna; 2- Kopa

2.2 MeToja 4YMCJIEHHOT 0 PelleHus 3a1a4

JUJ1s YMCIIEHHOTO PellIeHus TOCTaBIEHHON 3ajauM OyIeT UCII0JIb30BaH METO/T
koHeuHbIX pasHoctei (MKP). Cymnocts Meroga MKP 3akmiouaercs B 3aMeHe
IPOU3BOAHBIX B MU (EepeHIMATBHBIX YPABHEHUAX U COOTBETCTBYIOIIUX KPaeBbIX
YCIIOBHSIX KOHEYHO-PAa3HOCTHBIMU olleparopaMu. B pesynprare pelieHne KpaeBou
3aJlayu CBOJAMTCS K PELICHUIO CUCTEMbI KOHEYHO-PAa3HOCTHBIX

Pemas 3aaumn TEMI0NpOBOAHOCTA METOJIOM KOHEYHBIX PA3HOCTEM, TBEPIOE
TEJIO MPEACTABISAIOT B BUJIE COBOKYITHOCTH Y3J0B. s onpeiesnienust TeMneparypbl
B KaXJOM Y3JI€ CETKE HYXHO MOJYYUTh CHUCTEMY JIMHEHHBIX alreOpanyecKux
YpaBHEHUH, IIyTEM 3aMEHbl YaCTHBIX NMPOU3BOAHBIX /Y KOHEYHBIMH Pa3HOCTAMH.

Taxkas cucTema pelraeTcst YMCACHHBIMUA METOIaMu ¢ rmomolisio OBM [21].
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JIByxcrnoitHas 3aja4ya B LMJIMHJIPUYECKUX KOOPAMHATAX PEIIAETCS METOJIOM
KOHEUYHBIX PA3HOCTEN.

FCOMCTpI/IIO 3aJa491 MOKHO IIPCACTABUTDH CIICAYIOIIUM 06p330M:

Pucynok 5 — I'eometpust 3anaunm [21]

MaTtemaTruecKkas MOCTaHOBKA 3a1a4u OyeT uMeTh BuI [21]:
oT A0y OT

Pt " ror (T or

3anuCchIBaOTCS HavadbHbIC U TPAHUYHBIC YCIIOBUS:

t=0:T=T,, 0<1r <R;

),O<r<R.

oT
r=0: —=0,t>0;
ot

x=RT=T,,t >0.
Jnsa peuwienuss kpaeBou 3anauu ucnosnbdyercss MKP Ha ocHOBe HesaBHOU

I-IeTI:queXTOLIe‘-IHOI\/JI CXCMBI.
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n+l .—I—.
n

i=l h i-1 i i+l i=N

..
- -
i
=
L

Pucynok 6 — 111a0s10H HEsIBHOW YETHIPEXTOUCUHOM Pa3HOCTHOM cxeMbl [21]
N3 mabnoHa cxembl BUJIHO, UTO TPU TOUKU OEpyTCS Ha HOBOM CJIO€, a OJHa
TOYKA CO CTapOro BPEMEHHOTO CIIOSI.

BBoauTcsa paBHOMEpHAasi MPOCTPAHCTBEHHAS] U BPEMEHHAS CETKa!

rn=0{—-1)-h i=1,..,N;

n=0,..,7v =R;
R
=N
t,=n-T1, i=0,1,..,M;

tO = 0' e tM = tKOHeque;
7> 0.
3amenum nuddepeHraibHbpie OnepaTopbl B ypaBHEHUM HAa UX KOHEYHO-
Pa3HOCTHBIC aHAJIOI'H:
oT Tin+1 _ Tin
a1
[Iporonounsie K0O3(PGUIUEHTHI B TOUKE KOHTAKTA IBYX Cpe/l :
a ¢ adT 1
ar (r E) ~n? [ri+% TR - (ri—% t+ ri+%) T+ ri—% ' T‘T{l]'
I'ne:
it Ty

r.1=
l+§ 2
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Ti-q + T
r.i1=——"
l_i 2

B pe3ysIbTaTC 3aMCHblI YaCTHBIX IIPOU3BOAHBLIX COOTBCTCTBYIOIIMMH

KOHCYHBIMH PA3HOCTAMU nonyqaeM:
n+1 n

pre T 1y h?

n+1

roa T —(r o+r )T 4 T,
i+ i—> +5 i—5

2 2 )
i=2,.., N—1,n=01,.. M.
3aTeM IPUBOIUM IOIYYUBIIYIOCS CUCTEMY K OOIIEMY BHIY:
+1 +1 +1 _
AT/ =BT + G T = F
I'ne:

[Iporonounsie KO3PGUIIUEHTHI OMIPEACIISIIOTCS IO BBIPAXKEHUIO:

Aj

_ __ Ci'Bj_1—F;j
a; = Bi=

Bi—Ci'tti—1’ Bi—Ci'@ti—1
Tose TemMmepaTypsl o GopMyiIe:

n+l __ . n+1
" =TT + B

,Z[aﬂee 1o JICBOMY TIPaHUYHOMY YCIIOBHIO OIIPCACIMM HAYaJIbHBIC

MPOroOHOYHBIE KOAGGUIIMEHTH U f/; W3 cooTHomenus T; = a; - T, + ;. Ha

JIEBOM IpaHylEC CTOUT YCIIOBUC CUMMCTPHH.

o,
ar r=0_ ,
I, —-Ty
21,
h
T1:T2,'
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{al = 1,
ﬁl = (.

Ha npaBoii rpanuiie temmneparypa usBecta T'|,—gr = T},.
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BoiBOABI

B pesynbprate mpojaenanHoil paboTel Obula pa3paboTaHa MaTeMaTHyecKas
MOJIeIb BJIMSIHUS JIECHOTO TOXapa Ha CTBOJ JIMCTBEHHOTO jaepesa. IIpoBeneHo
YHUCIIEHHOE MOJICTUPOBAHUE TEIUIONEPEHOCa B CIOUCTOM CTPYKType CTBOJIA
JMICTBEHHOT'O JIEpPEBa C IIEJIbI0 ONPEICTICHHS CTCTICHH MMOBPEXKICHUSI BHYTPCHHEH U
BHEITHEH CTPYKTYpBI, a Takxke MOPQOJOTUYSCKUX YacTei, CTBOJAa JepeBa TMpH

pa3IMYHBIX TOPAXKAIOIMIKX PaKTOopax JECHOTO MoXKapa.
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I'maBa 4. ®OUHAHCOBBIA MEHEIXKMEHT, pecypcodPPeKTUBHOCTH U

pecypcocoepekeHue

B nannHoit pabore paccMaTpuBaeTCs MaTeMAaTUYECKOE MOJAEITUPOBAHUE
BJIMSTHHIC JIECHOTO TT0Kapa Ha CTBOJI JiepeBa. J{1s MaTeMaTH4ecKoro MOACIMPOBAHUS
UCIIONIb30Baach cpeaa nporpammupoBanus Delphi. Bee rpaduueckue pe3ynpraTs
oOpabartbiBanuCh B nakete nporpammsl OriginPro 8.5.

Ilenp pabGoThl — co37gaHWe pabouyell MOJAENH, CIOCOOHOW IOKa3hIBaTh
MOTEHIUATHHO MOPAXEHHYIO 30HY CTBOJIA JIEPEBA, U PACCUUTATh SKOHOMHYECKHE
3aTpaThl MOJOOHOM pa3paboTku. B xone uccienoBaHus HEOOXOAWMO PEUIMTH
CIIEYIOIINE 3aa4u:

1. BbIsIBUTh NOTEHIMANBHBIX TOTPEOUTENEH Pe3yIbTATOB IPOEKTA;

. Cnenatp aHanM3 KOHKYPEHTHBIX TEXHUUECKHUX PELICHU;
. [IpoBectn SWOT-ananus;

. PacnimanupoBaTh CTpyKTypy pabOThI B paMKaxX Hay4HOT'O IMPOEKTa,;

2

3

4

5. Onpenenutb TPyA0EMKOCTb PadoT;

6. PazpaboTtaTh rpaduk npoBeeHNs] HAYYHOTO UCCIIEIOBAHNS,
7. PaccunTaTh OIO/PKET HAYYHO-TEXHUYECKOTO MPOEKTA;

8

. OuieHuTh A PEKTUBHOCTD UCCIICTOBAHMUS.

4.1 OueHka KOMMEPYeCKOr0 TMOTEHHHATa M MEPCHeKTHBHOCTH
NPOBEACHUS HAYYHBIX HUCCJIEIOBAHMH € MO3MLIUHN pecypcod(PPeKTUBHOCTH U

pecypcocoepeskeHust
4.1.1 IloreHUMAJIbHbIE OTPEOUTEH Pe3YJIbTATOB PeATH3ANNH MIPOEKTA

PazpabotanHasi MaremMaTuyeckass MOJENb TO03BOJHUT OLIEHUTh CTENEHb
IIOBPEXIAEHUS CTBOJA JE€PEBA NOCIIE IPOXOXKACHUS JIECHOTO Toxkapa. IlonydeHHsie
MOJENN TAKKE€ MOTYT NPUMEHSITBCA PETMOHAIBHBIMM ToapaszaencHusMu MUC

Poccun, HemTaTHpIMU aBapHHO-CIIaCaTEILHBIMU (DOPMUPOBAHUSIMU U JIPYTUMU

28



nojpasieneHus My, cBsizanHbIMU C JukBujanueidn UC. Ha tepputopun Tomckoi
00J1acTH MOTEHIIMAIBHBIMHI MOTPEOUTENSIMU SIBIAIOTCS TJIaBHOE yrpasienue MUC

Poccuu o Tomckoit obnactu, noxkapasie yactu MUC Poccun.

4.1.2 AHa/IU3 KOHKYPEHTHBIX TEXHMYECKHX peleHu i

AHanM3  KOHKYPEHTHBIX  TEXHHYECKHMX  pEIIEHUH C  TO3UIUU
pecypcodPpPeKTUBHOCTH U PecypcocOEepekeHUs] IMO3BOJIAET IMPOBECTH OLEHKY
CpaBHUTEIHHON 3(PPEKTUBHOCTH HAYYHOU pa3pabOTKU U OTPEACIUTh HAPABICHHUS
JUIS ee OYyIIETo MOBBIIICHHS], & TAKKE TTOMOTAaeT BHOCUTh KOPPEKTHUBHI B HAYYHOE
UCCIIEJOBaHKE, YTOOBI OBBICUTH KOHKYPEHTOCIIOCOOHOCTD UCCIIEJOBAHMSL.

Marematuueckoe MOJIEJINPOBAaHUE POU3BOIUIIOCH B cpene
nporpammupoBanus Delphi. KonkypeHTamMmu B JaHHOM ciyyae BBICTYIHAIOT
MaTeMaTHYECKUE MOJIENH, pa3pab0TaHHbIE ¢ MOMOUIbIO APYTUX SI3bIKOB WIN CPENl
IPOrpaMMHUPOBAHUS.

Tabnuua 11 - Onenounas kapTa Jijisi CpaBHEHUSI KOHKYPEHTHBIX pa3paboToK

Bec Basint Konkypenro-

Kpurtepuu ouenku KpHuTe- CIIOCOOHOCTE
pust by | bx | b | Ky | Ka | Ke

1 2 3 4 5 6 7 8

TexHuvyeckue KPUTEPUH OLIEHKH
Y 1006CTBO SKCIITyaTaluu 0,05 4 4 3 0,2 | 0,2 |0,15
DKOHOMHUS PECypPCOB 0,1 4 3 2 04 | 03] 0,2
Hanexxaocthb 0,05 5 2 3 10,25 0,1 |0,15
Be3omacHOCTE HCIIBITAHUI 0,08 5 3 4 0,4 | 0,24 0,32
[TorpemHoCTh HUCTIBITAHUI/U3MEPEHUI 0,1 4 1 4 04 01|04
KommuecTBo H3MeH${eMI)va 0.2 4 4 3 08 | 08 | 06
MapaMeTpoB U YCIOBUM
JKOHOMUYECKUE KPUTEPUHU OL[EeHKHU
Ilena 0,15 4 4 2 06 | 0,6 | 0,3
[Ipenmonaraemslii CpoK 017 4 3 2 |o68 051|034
IKCIITyaTaIuu

ITocnmenpogakHOE 00CITY)KHBaHHE 0,03 4 4 3 /0,120,122 | 0,09
CpoK BbIX0J1a HA PHIHOK 0,07 2 4 5 10,14 0,28 | 0,35
Hroro 1 40 | 32 | 31 |1399|325| 2,9
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I'me K1 — ato cpena paspadorku Visual Studio, K2 — ato cpena pazpaboTku
Xamarin Studio.

[To cocraBieHHOU TabmuIle BUIUM, YTO pa3pabOTaHHBIA MPOEKT SBISETCS
KOHKYPEHTOCIOCOOHBIM Ha pblHKE, nMes 3,99 Oamna. Ilpu stom, oH obnanmaer
HECKOJIbKUMHU MTPEUMYIECTBAMHU TIE€PE]] aHATOTAMU:

1.  PazpabarpiBaeMblii B paMKax MpPOEKTa METOJ SKOHOMUYHEE C TOYKU
3pEHHS PECYPCOB.

2. Haubosee 6e30maced 1 JOJITOBEYEH.

3. OO0JtaaeT yay4dIeHHbIMU KCILTYyaTallHOHHBIMU XapaKTePUCTUKAMM.

4.1.3 SWOT-anaau3

SWOT-ananu3 mpuMEHSIOT ISl MCCIEIOBaHUS BHEIIHEH M BHYTpPEHHEH
cpenbl mpoekta. OH MPOBOJUTCS B HECKOJIBKO ITAIOB.

[TepBrrit 3TaIT 3aKTFOYACTCS B ONMMMCAHUN CHUIIBHBIX M CJIA0BIX CTOPOH MPOCKTA,
B BBISIBJICHUU BO3MOXKHOCTEH M YIrpo3 IS peald3alii IMPOEKTa, KOTOpbIE
TIPOSIBMITMCH MJTM MOTYT TIOSIBUTHCS B €70 BHEITHEH cpefie.

BTtopoii aTam cocTOUT B BBISIBICHUU COOTBETCTBUS CUIILHBIX U CJIA0BIX CTOPOH
HAyYHO-UCCIIEI0BATEIHCKOTO MPOEKTAa BHEIIHUM YCIOBUSAM OKpYXKAIOMIEH Cpeibl.
DTO COOTBETCTBHE WJIM HECOOTBETCTBHE JOJDKHBI TIOMOYb BBISIBUTH CTEIICHB
HEO0OXOMMOCTHU MTPOBEICHUS CTPATETUIECKUX N3MEHECHUM.

B pamkax TpeTpero srama JIEKUAT COCTaBIeHUE UTOroBorM Marpunsl SWOT-
aHanwu3a. Pe3ymbTaThl yYMTHIBAIOTCS TIPH  pa3padOTKE CTPYKTYpHl padoT,

BBIIIOJIHACMEBIX B paMKaX HUCCICAOBAHMA.
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Taomuna 12 — SWOT-ananu3

Cunvnble Cmoponbsl:

Cl. Hcnons3oBanne
COBPEMEHHOTO
00opyIoBaHUs u
MPOrPaMMHOTO
obecreyeHusl.

C2. 3auHTEpecOBaHHOCTh
BCEX CTOPOH, OTHOCSIINXCS

K MPOEKTY.

C3. Cos3gague wMoneneu
ITO3BOJIUT IMOCTOSIHHO
MEHATH YCIIOBHS n

napaMeTpbl  HCCIETYEMBIX
MaTeMaTHYCCKUX (DYHKITHIHA.
C4. Hwuskags CcTOUMOCTBH

Cnaovie cmoponul:

Cnl. IlporpaMMHBIi MaKeT
MOJICJIUPOBAHUS MOXET JaTh
cOOIA.

Cn2.CroumocThb
JUIEH3UPOBAHHOTO
MIPOTrpaMMHOTO TIAKeTa.

Cn3. OrpanuyeHHOE
KOJINYECTBO WCIIOJIHUTEIIEN
HAyYHO-UCCIIEI0BATENLCKOTO
MIPOEKTA.

HOBBIX T€XHOJIOTH.
¥3. OrcyrcrBHE cmpoca Ha
pOrpamMmy.

OTHOCHUTEJIBHO ApyTUX
TEXHOJIOTUH.
Bosmooswcnocmu: OcHoBHast BO3MOXHOCTb — | OrpaHU4YE€HHOE  KOJMYECTBO
B1. OrcyrcTBUE KOHKYPEHTOB | YBEIUYEHUE CKOPOCTH | UCIIOJIHUTENECH MPOEKTa MOKET
o IUGpPOBOMY | JIOKAM3alMK  [OKapa B | IOBJEYb 3a COOOM HEI0CTaTOK
MOJIETUPOBAHUIO B | pe3yJibTaTe HCIOJIb30BAHUS | BpEMEHU y OCHOBHOT'O
uccieayeMon 06aacTu. TEXHOJIOTHH. UCIIOJIHUTEJISA, YTO CKAXKETCsI Ha
B2. Bo3moskHOoCTh | OTHOCHTENBbHAS JICHICBU3HA | KAYECTBE BBIMOJHEHHUS DPa0OT.
COTPYHUYECTBA C BEAYIIMMH | TIO3BOJIUT MHoruM | Ha ocHoBe BO3MOXHOCTEH U
KOCMUYECKUMHU OpraHu3alusM HpHOOpecTH | ci1aldbIX CTOpPOH
OPEINpUATHIMU CTPAH MUpPA. | IPOAYKT. pas3pabaTbIBalOTCs METOJbI 110
B3. Ha nanHbIi MOMEHT HET YIIYy4YILIEHUIO KauecTBa
aHAJIOTOB 1[I0  W3YYEHHIO IpoeKTa,  MpopabdaThIBaeTCs
TEMaTHKH. COTPYJIHUYECTBO c
B4. [Ipumenenue pe3yapTaToB 3aHHTEPECOBAHHBIMU
MIPOEKTa B 000 OpraHu3alUsIMU. .
TEXHUYECKOH JEATEIbHOCTH.
Yeposui: Cnpoc Ha npoaykt He Oynet | OOyueHue nepcoHasna
V1. OtcyTcTBHE y MEpCOHANa | TePAThCS  M3-32  BBITOABI | OpraHM3anuid i paboTel ¢
HaBbIKOB B HCIOJIb30BAaHUU | MOJCIHUPOBAHMS, TaK Kak | IPOrpaMMOH. Pacmmpenue
IIPOrPaMMBI. SKCIIEPUMEHTaIbHAs oOnactu IIPUMEHECHHUS
V2. TlosBneHue Ha pBIHKE | peanm3anus HUMeeT  psija | 3lporpammel.

OTpaHUUYEHUN KaK 3aKOHOM,
TaK M 10  BpPEMEHHU
peanm3zauuu. Ilognepxka u
YCOBEPIICHCTBOBAHUE YXKe
TOTOBOM IPOTPaMMBI
MO3BOJIUT 0CTaBaThCA
KOHKYPEHTOCIIOCOOHBIMH B

OymyIiem.

Takum oOpazom, MpoeKT U pa3zpaboTaHHas MOJEIb UMEET MECTO OBITh Ha

peiHke. Ctparerust sl yCTpaHEHUs yrpo3 OJHA — MOIJAEpPKKAa M YIy4llCHHE
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TOTOBOM

IIPOTPaAMMBL.

B pamkax

YIIy4LIEHHUS

HE00X0IUMO

YUUTBIBATb

TCXHOJIOTHYCCKUEC HOBIICCTBA B I[&HHOfI OTpacCiii M HMCIIOJIb30BAHUC HOBBIX

TEXHOJIOTUH.

4.2. KanengapHoe mJiaHupoOBaHHe HAYYHO-UCCI€A0BATEIbCKHX PadoT

4.2.1 Ctpykrypa padoT B paMKaxX HAy4YHOI'0 HCCJIeI0BAHUS

BrlinonHeHre BBIMYCKHOM KBaIM(PUKALUOHHON paboThl MOJpa3zyMeBaeT

Y4aCTHC JABYX JIMI: HAYYHOI'O PYKOBOJIUTCIIA U CTYyACHTA-AUITNIOMHHUKA. HepequL

ATaAIoB padboT npuBezeH B Tadmauie 13.

Tabnuua 13 — [lepedenb 3TanoB padOT U pacrpeesieHrs UCTIOTHUTENeH

Ne Jo/xHOCTH
OcHoBHbIE ITaNbI Copaepxanue pador
pad HCTIOJTHUTEJISI
Paspadorxa CocraBnenue U BEPKJECHUE Hayunbrit
TEXHUYECKOTO 1 yrBep i
TEXHUYECKOTO 3a/laHus PYKOBOJIUTEIH
3a/laHus
Brei6op HampaBieHus .
P D: 2 | JluteparypHslii 0030p Hcnonnurens
UCClIeI0BaHUM
IlogroroBuTEILHBIC Wcnonuurens,
Pazpabotka U HaIMCaHue o
paboThI K| 3 . HAyYHBIN
METOJINYECKOM YyacTH paboThI
WCIIBITAHUSAM PYKOBOJHUTEIb
N3yuenne APXUTEKTYpPbI
4 i P P Hcnonaurens
IIPOrpaMMHOT0 MaKeTa
Pazpabotka q —
o . ay4yHBIN
1M (ppOBBIX MOJIENEH OrmpezienieHe TPAHUYHBIX — YCIOBHIA i
5 PYKOBOJUTEIb,
MOJIETTUPOBaHUs
UCIIOJTHUTEIIb
MognenupoBaHue TEIUIONEPEHOCA B
6 AICIHD p HcnomauTens
[IpoBenenue CTBOJIE I€pEBA
OKCIIEPUMEHTAIbHBIX Hayunsbrit
HCCIIEN0BAHUMN 7 | IlpoBenenue pacyeToB 1 00OCHOBAHUM PYKOBOAMTEIIb,
VCIIOJIHUTEIIb
Hayunsii
Ob6cyxneHue u Onenka pe3ysIbTaToOB AKCIIEPUMEHTA U
8 PYKOBOJUTEID,
OLIEHKa pe3yJIbTaTOB MO/IETUPOBAHUS
WICIIOJIHUTENb
CocraBnenune HOSICHUTEIbHOU
Odopmnenune oruera | 9 Vcnonaurens
o HAVUHOM 3aMHUCKU
1§ v =
YHHOMY IIpoBepka BBIITYCKHOMI Hayunsrii
UCCIIEJOBAaHHIO 10 .
KBaJIM(UKAITMOHHOM pabOTHI PYKOBOJIUTEIb
IIpencrasnenue . Hayunsrii
. [lonroroBka K 3amuTe BBITYCKHOM
oryeta o HayyHou | 11 . PYKOBOJMTEID,
KBaJIM(UKAITMOHHOM paboTe
pabote UCTIOTHUTEIb
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3amura BBIITYCKHOM

12 o
KBaJTM(UKAITMOHHON pabOTHI

Wcnomuurens

4.2.2 Onpeaenenue TPy10eMKOCTH BbINIOJIHEHUsI PadoT

BrlnonHeHne qaHHOTO 3Tara nojapazyMeBaeT 3a co00il pacueT TpyJ0eMKOCTH
BBINOJIHEHUS HAY4YHOI'O MCCIIEIOBAaHUS W ONPEACIEHUE NPOJOJLKUTEIBHOCTH
KOKJI0M paboThl B pabo4MX AHSIX, C YYETOM BBIMOJHEHUS PabOT HECKOJIbKHUMHU
WCITOJTHUTEIISIMU Cpa3y. Pe3ynbTaThl pacueToB puBeeHbI B Tabnuie 14. Hayunsriii
pykoBoaurenb — HP; Crygent — C.

Tabnuua 14 — KanengapHasi npoa0KUTENbHOCTE Pa0OT

TpynoeMKoCTh paboT, Je.-1H. JnmuTensHOCTD
pabot B pabounx
JTHSIX

HP [ca | HP [ ¢ | HP | ¢ | HP CJl

Ne Hazpanue pa®oTsl tmin tmax tox

CocraBnenue u
1 | yrBepxkaeHue 1 - 2 - 1,4 - 1,4 -
TEXHUYECKOTO 3a[aH¥s
2 | JluteparypHblii 0030p - 14 - 18 - 15,6 - 15,6
Pazpabotka u
HaIncaHue
METOJIMYECKOM  YacTH
paboThl

N3yuenue

4 | apXUTEKTYphl - 3 - 8 - 4,4 - 4.4
MPOrPaMMHOTO MaKeTa
Omnpenenenue

5 | rpaHUYHBIX  YCIOBUH 1 1 1 1 1 1 0,5 0,5
MOJICTTUPOBAHUS
MopenupoBanue
6 | Temomepenoca B - 10 - 20 - 12 - 12
CTBOJIE JIepeBa
[IpoBenenune pacueron
1 000CHOBaHUH

OneHka pe3ynbTaToOB
8 | skcmepumeHTa Hu 1 3 3 5 1,8 3,8 0,9 19
MOJICTTUPOBAHUS

Cocrasnenne
9 | mosiCHUTENBHOMH - 10 - 20 - 12 - 12
3aIACKU

IIpoBepka BBIYCKHOU
10 | kBaymUKAITOHHOM 3 - 5 - 3,8 - 3,8 -
paboThI
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IloaroroBka x 3amure
BBIITYCKHOHI
KBaJIU(DUKAITIOHHOM
pabote

3amuTa  BBITYCKHOM
12 | kBanmuKaOHHOMI - 1 - 1 - 1 - 1
paboThI

11

4.2.3 PazpaboTka rpauka BbINOJHEHHS MPOEKTA

B xauecTBe HarisigHOr0 M300paKeHUsI KaJleHJapHOTro rpaduka BbITOJIHEHUS
paboTHI yI00HEE BCEro UCIOIb30BaTh quarpammy ['anTa. J[muTensHOCTh Ha TAaHHOM
rpaduke BbIpakaeTcs B KaleHAapHbIX JHAX. s ymobctBa wu3o0paxeHus,
pazOuBaeM MecsIbI 10 HeAesIM. 3a Hadao pabot npuaumaem 01.02.2021.

[TpoaomkuTEeNnbHOCTh PA0OT B KAJICHAAPHBIX JHSIX MPECTaBIICHA B TaOIUIIE
15. Koaddunuent kanengapuoctu 1 2021 roga pasen 1,48.

Tabmuua 15 — [TpoaomKuTenbHOCTh pad0T B KAJIEHIAPHBIX AHSIX

JinurensHOCTh pa®oT B | JlJIUTENBHOCTH padoOT B
No Hazsanue pabot paboumx JHAX KaJICHJAPHBIX JHAX
HP n HP n
CocraBnenue "
1 | yrBepxkaenue 1,4 - 3 -
TEXHUYIECKOTO 33 IaHHsI
2 | JlureparypHblii 0630p - 15,6 - 24
Pazpabotka u
g | mamucamme 05 2 1 3
METOANYCCKOU qacTu
paboThI
N3yuenue
4 | apxuTeKTYypHI - 4.4 - 7
IPOrPAMMHOTO TTaKeTa
Ornpenenenue
5 | rpaHUuHBIX  yCIOBHI 0,5 0,5 1 1
MO/JICJIHPOBAHHUS
MonenupoBanne
6 | Temonepenoca B - 12 - 18
CTBOJIE JIepeBa
7 [TpoBenenue pacueros 05 05 1 1
1 000CHOBaHUI

34



OneHka pe3yJbTaToOB
8 | skcnepumenta u 0,9 1,9 2 3
MO/JICIIMPOBAHUS
CocraBnenue
9 | noscHuUTENBHOMN - 12 - 18
3aMUCKU
[IpoBepka BBITYCKHON
10 | xBamudukannoHHOM 3,8 - 6 -
paboTHI
IToaroroBka k 3ammure
11 BBIITYCKHOMN } 35 35 6 6
KB (PUKAITMOHHON
pabore
3amuTa  BBIIYCKHOM
12 | xBanMQuUKANOHHON - 1 0 2
paboThI

Ha ocHoBanuu tabymis! 15 crpoum nuarpammy ['anTa (pucyHok 23).

Bomycrnan reanwuragwonHan pabora

BTN ©
=4 o
orscrme o S
Eo
Mogerposarwe ronnoncporora I
2o
o I

CEmmrm—. o

= o
® o

Pucynok 23 — Jluarpamma ['anta: N — HP; | — UcnonmauTens

CormnacHo noctpoeHHoi Jlnarpamme I'aHTa, IPOJOJDKUTEIBHOCTh MPOEKTA
cocTaBuT 93 KalleHOapHbIM J1€Hb. BpeMeHHas Harpy3ka Hay4HOrO PYKOBOJWTENS

coctaBuT 20 A€Hb, CTYJICHTA-TUILUIOMHUKA — 83 JTHS.
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4.3 BrogxeT mpoekTa

Pacuer 6IO,H}KeTa IMPOCKTA OCHOBBIBACT Ha OIIPCACICHUHN CIICAYIOIINX cTaTeu:

o pacueTr MaTepuaIbHbBIX 3aTparT;
o pacuer 3aTpar Ha dKCIepUMEHTaIbHOE 000PyI0BaHHE;
o oTpe/eNieHNe TIOTHON 3apa0O0THOW IUIAThl UCIIOJHUTENEH MPOEKTa C

YUCTOM OTYHMCJICHUM BO BHG6I-O,ZI}KGTHLIG (1)OHI[I>I;

L pacydCT HaKJIaJIHbIX paCXOa0B.

4.3.1 Pacuet nNpsiMbIX IPOYMX PACX00B

Pacuer npsgMbIX NpOYHMX PAcXOJ0OB AAHHOTO MPOEKTa BKIIOYAET B ceOs
3aTpaThl Ha IpaBa MOJb30BaHHUS HMPOTrpaMMHBIM makeToM Delphi, mporpammHbIM

nakerom OriginPro 8.5.
[IpsiMble mpoyre pacxo/ibl MpeCTaBIeHbI B Ta0IHUIE 16.

Tabmuua 16 — [Ipsimblie poune pacxobl MPOEKTa

HaumenoBanue Komuuectso, mt. | Ilena 3a en., pyo. CroumocTts, pyo
IIporpammHoe
obecrieueHue 1 46 000,00 46 000,00
OriginPro 8.5
Hporpammsoe 1 30 000,00 30 000,00
obecrnieuenne Delphi
HUTOTI'O: 76 000,00
AMOPTH3allHOHHBbIE OTYHMCJICHUS 1 583,33
A, = i* 100% = 25 % - Hopma aMOpTHU3alIUY;

A, =76000,00 0,25 = 19000,00 py6. — TOIOBBIC aMOPTHU3ALMOHHBIE

OTYUCJICHUSI;

19000
A, =

= 1 583,33 py®6. — €KEMECSUHbIC aMOPTHU3ALIMOHHBIE
OTYHUCJICHUS;

A =1583,33x1=1583,33 pyb. — 3aTparhl Ha aMOPTU3AILIUIO B TIPOCKTE.
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4.3.2 Pacuer 3aTpaT Ha IKCNIePMMEHTAIbHOE 000pPY/I0BaHUe

K 3arparam Ha skcniepuMeHTabHOE 000pYyAOBaHUE OTHECEM NMPUOOPETEHHE
NEPCOHAIBHOTO KOMITbIOTEPA. CpOK 3KCILTyaTaluu 000pyA0oBaHUs IpUMEM 4 roja.

Tabmuua 17 — 3aTpaThl Ha SKCIIEpUMEHTAILHOE 000pYI0BaHHE

HaumenoBanue KomnnuectBo, mr. Llena 3a en., pyo. Maii;iiij{gw
HepcoratbHeit 1 62 000,00 62 000,00
KOMITBIOTEP

Bcero 3a o6opynoBanue 62 000,00
Pacxonel Ha TpaHcopTupoBKY (15%) 9 300,00
HUTOI'O: 71 300,00

AMOPTHU3AIHOHHBIE OTYHCJIEHUSI 1 980,36

A, = %* 100% = 33,33 % - HOpMa amMOpTH3ALNH;

A, =71300+%0,3333 = 23764,29 py6. — TOIOBBIE aMOPTHU3AMMOHHEIE

OTUUCIICHUS;
23764,29
A, =———=1980,36 py6. —  eXeMmecsS4YHble  aMOPTU3AIHOHHbIE
M 12
OTUUCIICHHUS;

A =1980,36 *1 = 1980,36 py06.— 3aTpaThl HAa AMOPTHU3AIHIO B TIPOCKTE.

4.3.3 Pacuer 0CHOBHOIi 3apadoTHOI MJIATHI

[IpousBeneM pacdyeT OCHOBHOW 3apaOOTHOM IUIAThI COTJIACHO MPUHSATHIM
npaBuiaM pacuera € HCIOIb30BAHUEM Pa3IMYHBIX KOA(DPUIIMEHTOB, YCIOBHUI
paboThI U T.1.

OxJtazipl y4aCTHUKOB MPOEKTAa MMPUHUMAEM PAaBHBIM COTJIacHO okiiagam TIIY
Ha 2021 rox, COOTBETCTBEHHO JJIsl HAYYHOI'O PYKOBOAMTENS, K.T.H. AoueHTa 35 000
py0., IJIsl UCTIOHUTENS BBITIIIAYMBaeTCs 3apaboTHas riata B pasmepe 15 000 pyo.
[Tpu mectuiHeBHON paboyelt HeAeIn OTIYCK U BBIXOJHBIE 110 OOJIE3HU COCTABIISAET
48 paboumx gHS TIPU KOJUYECTBE MeECSIEB paboThl Oe3 oTmycka, paBHoMm 10,4

MeEciA1a.
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CocrasisieM roJ1oBoi OajiaHc pabodero Bpemeru (Tadiuia 18).

Tabnuna 18 — 'omoBoit 6ananc pabodero BpeMeHH

IToka3aTenn pado4ero BpeMeHu Hayunwiii Hcnoanumeno
PYKOBOOUMEND
KonnuecTBo KaJleHAapHBIX AHEH 365 365
KonnuectBo Hepabounx HEH 66 118
[Torepu pabouero BpeMeHu 56 28
I"onoBoii hon1 paboyero BpeMeHH 243 219

[Tonnas 3apaboTHasi maTa COCTOUT M3 OCHOBHOM 3ocy M JOMOJHUTEIIBHOU

3on-
31‘10111—13;{ = 3OCH + 3,[[01'[
OcHoBHas 3apa00THas TIaTa PACCUUTHIBACTCS CIEIYIOIINM 00pa3oM:
Bocu = 3;;1—1 ) Tpa6
T, — NOpPOAOIKUTENBHOCTh PadOT, BBHIMOIHIEMBIX HAYYHO-TEXHUYECKUM
PabOTHUKOM.
3w — CpeaHenHeBHas 3apaboTHas miaTa padoTHUKA, PYO.
CpennenneBHas 3apaboTHas muIaTa onpeensercs no Gopmyse:
3 M
IH F, y
rae 3M — MECSUHbIN JOJDKHOCTHOM OKJIaJ paboTHHKA, PYO.;
M — xonuuecTBO MecsieB paboThl, paBHoe 11,2 npu nsaTuaHeBHOM paboueit
Hezene;

Fn — neiictButenbHbli roAoBOoM (oHA padodyero BpEeMEHU HaAy4dHO-

TCXHHNYCCKOI'O IICpCOHAJIA, pa6 JH.

MecsiuHblif TOKHOCTHOM OKJIa padOTHUKA pacCUUThIBaEM 1o opmyJie:
3y = 3¢ * (Knp + Kﬂ) * K,

Pacuets! pukcupyem B Tabauie 19.

Tabnuma 19 — PacyeT ocHOBHO 3apabOTHOM TIATHI

Hcnomaurenu 30, py6 | Kup K, K, 3w PYO 3, PYO sz’ufa(s 3ocH, pyo.
VIcrionHuTE D 15000 | 0 0 13 19 500 1019,1 83 84 585,3
Hayunbrid 35000 | 1,3 0 13 59 150 3091,26 20 61 825,2
PYKOBOJIUTEIb

HTOTO | 146 4105
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4.3.4 Pacuyer 10NOJHUTEIbHOI 3apa00THOM MIATHI

[Tpumem, nonosHUTENbHASA 3apaboTHas 11aTa cocTaBisieT 12% OT OCHOBHOM.
Pesynbrathl pacuera Bceil 3apaboTHOM Tu1aThl cBeeM B Tabmuiry 10.

Tabnuua 20 — 3apaboTHas 1aTa UCIIOJHUTENEH MPOEKTa

3apaboTHas niara Ncnoanurens | HayuHblii pyKoBOIMTEIb
OcHoBHas 3apruiaTa, pyo. 84 585,3 61 825,2
JlonoyiHUTENBHAS 3apIliaTa, pyo. 10 150,24 7 419,02
3apraTa NCIOJTHUTENS, pyO. 94 735,54 69 244,22
Hroro , pyo. 163 979,76

4.3.5 Pacuer oTuncjieHU BO BHEOIOMKEeTHbIE (DOH/IBI

Pacuer oTunciiennii Bo BHEOIOKETHBIC ()OHIBI OCHOBBIBACTCS HA BBITIIIATaX
B (DOHJI COIMANBHOTO CTpaxOBaHUs, MEHCUOHHBIA QOHI U (POHI 00s3aTEIHLHOTO
MEUIIUHCKOTO CTPaXOBaHMUS.
Otunciennsi BO BHEOIO/DKETHBIC (OHIBI C 3apIuiaThl  CTyJAEHTA U
pykoBoautens coctaBsatT 30,2% u OyayT paBubl 49 521,89 py6.
Bcon = 30,2% = (35,) = 0,302 x 163 979,76 = 49 521,89 py6.

4.3.6 Pacuer HaKJQHBIX PACX0/I0B

Haxnagneie pacxonibl MpeACTaBISIIOT COOOM pacXoibl Ha TaKUE CTaThbU

pacxoaoB, KOTOPBIC HC BOIJIM B IIPCABIAYIINC, 4 UMCHHO!

o YCIIyTH CBSI3H;
o AIEKTPOIHEPTHUS;
o MOYTOBBIC PACXOIbI;

[Ipuaumaem paBHbiMH 16% OT Bcel 3apaOOTHOM IJIATHI, YTO COCTABUT
26 236,76 py0.
Bnaxnanne = 16% * (33;) = 0,16 x 163 979,76 = 26 236,76 pyo.
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4.3.7 dopmupoBaHHMe OIOMKeTa 3aTPAT HAYYHO-HCCJIEI0BATEIbCKOIO

NPOEKTA

Ha ocHoBe Bcex pacdcToOB COCTABJIAACM INIAHOBYTIO ce0eCTOMMOCTh IIPOCKTA

(Tabnuma 11).

Ta6numa 21 — brompkeT 3aTpat mpoeKTa

HaumenoBanue cratbu Cymma, pyo0. IIpumeyanue
1.  MarepuaibHble 3aTpaThl 1 583,33 [Tynxt 3.3.1.
2. AMOpPTHU3AIIMOHHBIE OTYUCIICHUS 1 980,36 [TynkT 3.3.2.
3. 3aTpatsl Mo 3/1 163 979,76 [TynkT 3.3.3,
3.3.4.

4, OTtunciieHus BO BHEOIOKETHBIE 49 521,89 [Tynaxkr 3.3.5.
(hoHIBI

5. Hakamabie pacxo bl 26 236,76 [Tynaxkr 3.3.6.
6. Bromxer 3aTpaT npoekrta 243 302,1

4.4. Omnpenesienne pecypcHoil (pecypcocOeperaromnieii), (pMHAHCOBOM,

OI0IKEeTHOM, CONMATBHON U IKOHOMUYECKOH 3P (PeKTUBHOCTH HCCIeTOBAHUSA
4.4.1 Ouenka pecypco3¢p(peKTHBHOCTH IPOEKTA

Onnum u3 kputepueB 3(P(PEKTUBHOCTU MPOEKTA SABISIETCS MHTETPaIbHBIN

nokaszarenb pecypcodpdextuBHocTH |pi:

I

pi:zai'bi

aj — BecoBOM KOA(PhUIIMEHT BapuaHTa UCTIONHEHUsI padoT, (Tabnumal);

rae,

bi — 6anbHBIH KO(GUITMEHT BapUaHTa UCIOIHEHUs paboT (Tabmuia 1).

Pacuersl npuBenens! B Tabnuie 22. Onucanne KOHKYPUPYIOIIUX MPOCKTOB

MIPUBENICHO B II. 1.2.
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Tabnuma 22 — Ioka3zaTens pecypcodhHEeKTUBHOCTH BAPUAHTOB UCTIOTHEHUS

poeKTa
KomTentii coaBHeHIs BecoBoii banpHas oneHka
PHTCPHIL P KodpuIeHT Ucm. 1 Ucn. 2 Hcn.3
VY 106C¢TBO DKCILTyaTaluu 0,05 4 4 3
DKOHOMHS PECYPCOB 0,1 4 3 2
Hanexuocts 0,05 5 2 3
be3zonacHOCTh UCTIBITAHUI 0,08 5 3 4
[TorpemHocTh
VCTIBITAHUN/U3MEPEHU I 01 4 . 4
KomnnyectBo M3MCHSACMBIX 0.2 4 4 3
napameTpoB U YCIOBHI
LleHa 0,15 4 4 2
[Ipeanomaraemelii Cpok 0.17 4 3 2
JKCIUTyaTalluu !
[Tocnenponaxuoe
o0CITyKHBaHUE 0,03 4 4 3
CpOK BBIX0/1a Ha PHIHOK 0,07 2 4 5
HUTOT'O 1
l,,=4-005+4-01+5-005+5-008+4-01+4-0,2+4-0,15+

p
4-0,17+4-0,03+2-0,07 = 3,99 - u"rerpanbHblii mokazaTenab 3QPEKTUBHOCTH
pa3pabOTaHHOIO MPOEKTa;

I, =4-005+3-01+2-005+3-0,08+1-0,1+4-02+4-0,15+
3-0,17+4-0,03+4-0,07 =3,25 — UHTETPAJIbHBIN II0Ka3aTelb
3¢ (HEKTUBHOCTH KOHKYPHUPYIOIIETO MpoeKTa 1;

I,; =3-005+2-01+3-005+4-008+4-01+3-02+2-0,15+
2:-0,174+3-0,03+5-0,07 = 2,9 — uaTerpanbHbIA MOKa3aTedb 3PHEKTHBHOCTH
KOHKYPHPYIOILIETO MTPOEKTA 2.

Ha ocHoBanuM KpuTepusi HHTETpaIbHONU pecypcodDPEKTUBHOCTH MPOEKTA,
pa3pabOTaHHBI TPOEKT O00JIATAaeT TPEUMYIIIECTBOM TEpell KOHKYPUPYIOIIUMH.
Pa3paboTaHHbIil MPOEKT 00J1aIaeT CIASAYIONIMMU KJIFOYEBBIMU MPEUMYIIECTBAMMU:
CPOK DKCIUTyaTalldd TOTOBBIX M3JCNIHA, a TaK XK€ Oe30MacCHOCTh IPOBEICHUS

ucnelTanuii. I'oToBBIE MOJACIN MOTYT MPHUMCHATHCA HCOTPAHMYCHHOC KOJIHUYCCTBO

pas, a co3iaHue Takux Mojelen ocymectrigercsa Ha [1K.
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BeiBoabI MO pa3aeny

B pesynbrare BoinonHeHus gaHHoro pasjaena BKP Obuta BeimogHeHa olieHKa
pa3pabOTKH M CYIITHOCTH PaOOTHI C TOYKH 3PCHUSI KOMMEPITHATA3AIIH.

[ToTeHnuanbHble MOTPEOUTENN PE3yNbTaTa UCCIACAOBAHUS HA TEPPUTOPHUU
Tomckoit oOsactu BeiAeNeHbl TiaBHoe ympaBiienne MUC Poccunm mo Tomckoi
oOnactu, noxkapusie yactu MUC Poccun.

CocraBinenne SWOT-ananu3za MOMOIJO BBISIBUTH CUJIBHBIE U CiiaOble
CTOPOHBI HAay4YHOW pPabOTHI, YTO a0 BO3MOXKHOCTH y4eCTh (DaKTOpHI pHCKa,
BBI3BIBAIOIINE UX YTPO3bl, U BO3MOKHOCTH MPH JAJIBHEHIIINX paboTax.

OmnpeneneHa MpoAODKUTEILHOCTh BBINMOJIHEHUS paboT, paBHas 93 mHEl.
[InaHupoBaHWE BBIMOJHEHUS HAYYHO-UCCIIENOBATEIbCKUX pPabOT TMpPHUBENIO K
BBISIBJICHUIO 3arpy>KEHHOCTHM KaK HAayYHOTrO-pyKOBOJMWTENSA, TaK M CTYJEHTa-
JTUTIIIOMHUKA.

Ha ocHoBaHMM TmJIaHUPOBAaHMS TMPOEKTAa OBLIM OMNpEeeTeHbl 3aTpaThl,

HEO0OXOIMMBIC JUIS BBITIOJIHEHUS paboT. bromxket 3arpart coctaBnser 243 302,1 pyo.
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I'naBa 5. ConnajnbHasi OTBETCTBEHHOCTDH

BBenenue

ConmanibHasi OTBETCTBEHHOCTh M OXpaHa TpyJa SBIAIOTCS BaKHEHIIMMU
COCTABJISIOIIUMU JIFOOOM NIeATEIIbHOCTH, B OCOOCHHOCTH MPOW3BOJACTBEHHOM, T.K.
HETMOCPEJCTBEHHO CBSI3aHbI CO 3/I0POBbEM M JKM3HBIO YEIOBEKA.

OxpaHa TpyJa — COBOKYITHOCTh MPABUJI U MEPOIPUATHM, HAIPABICHHBIX Ha
COXpaHEHHE 3/I0POBbS U KU3HU paOOTHUKA B MPOIECCE TPYAOBOU €SI TEILHOCTH.

OOBeKTOM HuCCIeNOBaHUS B JAHHOW JAUIUIOMHOM paboTe sBIISIETCS
MaTeMaTU4ecKasi MOJIeJIb BO3JCUCTBUS JIECHOIO IIOKapa Ha CTBOJ JEpeBa.
PaccmaTtpuBaeTcst MojieNib TEIUIONEPEHOCA B CIIOUCTON CTPYKTYpE JIepeBa.

Pazpaborannas MaremaTuyeckas MOJENb IIO3BOJIUT OLICHUTH CTEIEHb
MOBPEXJICHUS CTBOJIA JIepeBa Mo ACHCTBUEM JIECHOTO MOXKapa.

[Tonyuennas MOJIENb MOKET MIPUMEHSTHCSA pEeruoHaIbLHBIMU
noapazaeneHuasmu - MUYC  Poccum, HEIMITaTHBIMUA — aBapUMHO-CIIacaTEIbHBIMU

GbopMUPOBAHUSIMU U APYTUMHU TTOAPA3ACICHUSIMHU, CBSI3aHHBIMHU C JTukBU1anueit YC.

5.1 [TIlpaBoBble M OpPraHU3alMOHHBLIE BONPOCHI oOOecneYeHUs

0e3omacHoCcTH

5.1.1 CnenmnanbHble NPAaBOBbIe HOPMbI TPYAOBOI0 3aKOHOAATE/IHCTBA

TpynoBble M SKOHOMHUYECKHE OTHOIIECHUS MEXAY paOOTHHUKOM W
opraHuzaruei peryaupyrorces B TpyaoBoMm kojaekce Poccutickoii @eneparnyu. [32]
Pexum pabouero BpemeHu perynupyercs cornacHo cT. 91 TK PO u He
noimkeH mnpesbimate 40 u B pabGouyto Hememo. B HU TIIY, nns wayuHo-
MPENoIaBaTeIbCKOro U 0OYyYAIOIIerocss COCTaBa, yCTaHABIMBAETCS IIECTUIHEBHAS

pabouast Heaensa ¢ ogHUM BbIXOAHBIM JHeM. CoriacHo cT. 115 TK P® xaxnuplii

43



pabOTHMK  MMEeT  MNpaBO  HAa  €XKEroJHbIl  OIUIAYMBAEMBIM  OTIIYCK
IIPOJIOJKUTEIBHOCTBIO 28 KAJICHIAPHBIX JTHEH.

[Topsiiok HaYKMCIIEHUS U OTIpe/ieNIeHUs 3apa00THOM IJIAThl perJaMeHTUPYETCA
cT. 130 TK P®. Pazmep 3apaboTHOM MIaThl HE TOHKEH OBITh HUKE MUHUMATIBLHOTO
pa3mepa oruiathl TpyAa aias ToMckoil o6iacTu.

OO0s3aTenbHOE  COLIMANIBHOE CTPAaxXxOBaHWE OT HECUACTHBIX CIy4yaeB Ha
IPOM3BOACTBE M NPOGECCHOHATBHBIX 3a00JieBaHUN B  COOTBETCTBHH C
dbenepanbHbIM 3aKOHOM. OTKa3 OT BBINOJHEHUs padOT B CIyyae BO3HUKHOBEHMSI
OIMACHOCTH JJIs1 €0 KU3HU U 3/10POBbs BCIEACTBUE HapYyLLIEHNS TPEOOBAaHUIN OXPaHBI
TPYJa, 32 UCKIIOUYEHUEM CITy4aeB, IPEyCMOTPEHHBIX (peepabHbIMU 3aKOHAMH, 110
ycTpaHeHUsl Takod omacHocTu. OOecnedeHue CpeAcTBaMH WHAMBHUAYAJIbHON U
KOJUIEKTUBHOM 3alllUThl B COOTBETCTBUM C TPEOOBAHUSMHU OXpPaHbI TPyAa 3a CUET

CpeacCTB paboToaaTers.

5.1.2 Opranu3auMoHHbIe MEPONPUSITHS PH KOMIIOHOBKE Padoyeii 30HbI

uccjaeaoBareis

Pabouee MecTo — 3TO 30Ha HAXOKJAEHUS PaOOTHUKA U CPEACTB MPUIIOKEHUS
ero TpyAa, KOTopas ONpelessieTcs Ha OCHOBE TEXHHYECKHMX U IPTOHOMUYECKUX
HOPMAaTHBOB M  OCHAIAETCAd TEXHUYECKUMH U TPOYUMU  CPEJICTBAMH,
HEOOXOJUMBIMU ISl UCTIIOJHEHHsI paOOTHUKOM IOCTABJIEHHOW 3ajaud. Y CIOBUS
TpyJa COTPYJHUKA, pa0OTAIOIIETO C IEPCOHAIBHBIM KOMIIBIOTEPOM, OTIPEAEIISIFOTCS:

e O0COOCHHOCTSMU OpraHU3aIMK Pabovero MecTa;

e YCIIOBUSIMU IIPOU3BOICTBEHHON CPEIIBL;

e XapaKTEPUCTHUKAMU HMH(POPMAIMOHHOTO B3aWMOJCUCTBUS 4YelOBEKa U
NEPCOHAIBHBIX ANEKTPOHHO-BBIUMCIUTEIbHBIX MAILIUH.

Cormacto TI'OCT  12.2.032-78 CCBT  [38] ycraHaBmuBaroTCs
HProHOMHYECKHE TpeOOoBaHMs K pabOYMM MecTaM IMpHU BBINOJHEHUU pPadOT B
MOJIOKEHUU CHUJIS MIPU NMPOESKTUPOBAHUHM HOBOTO M MOJAEPHU3ALMHU JIEUCTBYIOIIETO

000py1I0BaHUsI U TPOU3BOJICTBEHHBIX MpolieccoB. KoHCcTpykIinel pabodero mecra
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JOJKHO OBITH O0ECHEUYEHO BBIMOJHEHHWE TPYAOBBIX OMNEpaluii B Mpeaenax 30HbI

A0CATaCMOCTHU MOTOPHOIO I10JIA.

5.2 IlpousBoacTBeHHAs1 0€30NIACHOCTH

5.2.1 AHanu3 BpeIHbIX H ONacHbIX (aKTOPOB, KOTOPble MOIYT

BO3HUKHYTH Ha paﬁoqu MECTE NP NIPOBEACHUN HCCﬂeHOBaHHﬁ.

[Ipoananusupyem BpenHbIe U OnacHble (aKTOPbI, KOTOPbIE MOTYT BO3HUKATh

IpU TPOBEAEHUU pacueTa B KOMIIBIOTEPHOM 3ajie, OpH pa3padOTKe WU

AKCIUTyaTaluu mpoekTupyemoro pemenus. Bocnonb3dyemcs I'OCT 12.0.003-2015

«OnacHble U BpEAHbIC TMPOU3BOJCTBEHHBIC (akTophl. Kiaccudurarmms» [33] ms

I/IIIGHTI/I(bI/IKaI_[I/II/I IIOTCHIOHMAJIBHBIX q)aKTOPOB.

CBGI[CM IMOJIYUCHHBIC PC3YIIbTATHI B Ta6J'IHI_Iy.

Tabnuua 23 — Bo3aMOXHBIE OITacHBIE U BPEIHbIE (PaKTOPBI

DakTopsl

(TOCT 12.0.003-2015)

Ortarbl paboT

HOpMaTI/IBHBIC JOKYMCHTBI

Pazpab- | Dxcrny-
OTKa aTarus
1. Otkionenue
TpebGoBaHust K MUKPOKIUMATY
nokazaTtenen + +
paboueit 30HBI
MHUKPOKJIIMATa
ycranaBnuBaotca mo ['OCT
2. HepsHo-
12.1.005-88 CCBT [34].
TICUXHYECKUE
NEePErpy3Ku Ha + -
YMCTBEHHOE
HaIPsHKCHUE
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3. Henocratounas TpeboBaHus K OCBEIICHUIO

OCBEIICHHOCTh + - YCTaHABIMBAIOTCS CII
paboyeii 30HbI 52.13330.2016 [35].
4. Hes3amumiieHsole
TpeboBanus K
WJIn
AJEKTPOOE30MaCHOCTH
HEU30JIMPOBAHHbIE
+ + YCTaHaBJIMBAIOTCS Irocr
AJIEKTPOTPOBOJIA

12.1.038-82 CCET [36].

JUIss MareMaTH4ecKoro MOJEIMPOBAaHUSA TEIUIONEpEHOCa B  CIIOMCTOM
CTPYKTypE CTBOJA JINCTBEHHOI'O J€peBa NPHU BO3JIECHCTBHM OT JIECHOTO IOKapa
paboYuM MECTOM SIBISIETCS KOMITBIOTEPHBIN KJIacc.

1)  HecooTBeTcTBHE MUKpPOKIMMATa paboyveii 30HbI.

PakTopbl MUKPOKJIMMATA BIUSAIOT HA COCTOSIHUE 3[J0POBbsS YEIIOBEKA, U HA €TI0
paboToCOCOOHOCTh. B 4acCTHOCTH, BBICOKME TEMIIEPATYPbl MPUBOIAT K TEMIOBBIM
ylapaMm, IMOBBIIICHUIO JAaBJICHUS, HHU3KHE — K MPOCTYAHBIM 3a00J€BaHUIM,
NEPEOXITAKICHUIO.

PaboTa uccnegoBatens OTHOCUTCS K KilacCy JErkux pador. OnTuMasbHbie
napaMeTpbl MUKpPOKJIMMAara Ha paboyeM MecTe JIOJDKHBl COOTBETCTBOBATh
BEJIMYMHAM, NMPUBEIEHHBIM B Tabnuue 24. JlomycTrMble BETMYMHBI MTOKa3aTesen
MUKpPOKJIMMaTa Ha paboyeM MecTe JOJDKHBI COOTBETCTBOBATH 3HAUCHUSIM,
npuBeAéHHbM B [OCT 12.1.005-88 CCBT B Tabmawuie 23 [34].

Ta6nuna 24 — OnTuMalibHbIE BEJTUYUHBI MOKa3aTeNIe MUKpOKJIUMAaTa Ha

paboueM MecTe

[Tepuon | Kareropus | Temneparyp | Temneparypa | OtHocurenbH | CKOpOCTb
roja paboT Mo | a BO3MyXa, | MOBEPXHOCTE | asi BIAXHOCTh | JBUIKEHUS
YPOBHSIM °C i, °C BO31yXxa, % BO3/1yXa,
SHEPTo3aTp M/c
at, Bt
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Xononnsii | 16 (140 - 21-23 20-24 60-40 0,1
174)

Témnbrit 16 (140 - 22-24 21-25 60-40 0,1
174)

Ta6muier 25 — JlormycTUMbIe BEIMUUHBI TTOKa3aTeNlied MUKPOKIMMAaTa Ha

pabouem mecte

[lepu | Karero Temneparypa Temnep | OTHOCUT CKopoCTh ABUKEHUS
on pust Bo3ayxa, °C aTypa | eibHas BO3TyXa, M/C
roga | pabor | /lmamazo | Jlmama | MOBEpX | BIAXKHOC st s
o H HUXKE 30H | HOCTEH, Th JyanasoHa | Juana3oHa
YPOBHS | ONITHMAJ | BBIIIE °C BO3JyXa, | TEMIIEpaTyp | TeMmepaTryp
M BHBIX | ONTUM % BO3/yXa BO3/lyXa
OHEPIO | BEJIWYUH | aJIbHBI HUXKE BBIIIIE
3aTpar, X ONTUMAJIbH | ONTUMAJIbHBIX
Br BEJINY BIX BEJTUYHUH BEITUYUH
UH
Xomno | I6 (140 | 19-20,9 | 23,1- | 18-25 15-75 0,1 0,2
oHbIA | - 174) 24
Témn | 16 (140 | 20-21,9 | 24,1- | 19-29 15-75 0,1 0,3
BIi - 174) 28
2)  HepBHo-micuxuuecKue nmeperpy3ku Ha YMCTBEHHOE HaIPSHKEHHE.

Pabora ¢ MaremaTHdyeckoW MOJCIBIO TEIUIONEPEHOCa B CTBOJIE JEpeBa

TpeOyeT OOJbIION COCPEIOTOUCHHOCTH W TOYHOCTH B MPUMEHEHUHU PACUETHBIX
¢dopmyi. HepBHO-1IcUXUUECKHE MEPErPY3KU MOTYT MPUBOAST K MEPEHAIPSHKEHUIO
IIPU UCTIOTHEHUH paboT. B TakoM citydae cTpaiaet NCuxoaornueckoe u (pu3nueckoe
3JI0POBbE MCCIIEIOBATENEH, YTO BICUET 32 COOOW CHUXKEHUE PabOTOCTIOCOOHOCTH, a
TaK)Ke IMPH JOJITOCPOYHBIX WJIM UYPE3MEPHBIX NEeperpy3kax MOTYT MPUBECTH K
XPOHUYECKUM 3a00JIEBAHUSM.

3)

3peHHe HCCJICIOBATCIIA HAIPAMYIO 3aBHCHUT OT KOJHMYCCTBA CBCTAa B

Henocrarounast ocBEmeHHOCTh paboyeii 30HbI.

ITIOMCIICHUU. CJ'IC)IyeT CO6J'HO,213TB HOpMbI OCBCIHICHUA I COXPAaHCHUA

(GU3MYECKOT0 M TICMXOJOTHYECKOTO 3/0pOoBhe paboTaronux. Huskwii ypoBeHB

OCBEIICHHS] MOXKET BbI3BATh Y YEJIOBEK YCTAJIOCTh, CTPECC, YMCTBEHHYIO HArpy3Ky.
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[Tpy HU3KOM ypOBHE OCBEUICHHS CTOUT 3aMCHHTHh WM JTO00AaBUTh WCTOYHHKHU
ocemenus. CormacHo CIT 52.13330.2016 [37] OcBeméHHOCTh paboueii 30HBI
nomkaa OeITh 300-500 k.

4)  HesamuIieHHbIC WM HEHM30JUPOBAHHBIC AIICKTPOIIPOBOIA.

OpauM 13 HamOoJIee BEPOSATHBIX (PaKTOPOB, KOTOPHIE MOTYT HAHECTH BpE/I
3JIOPOBBIO YCIIOBEKY B pe3yibTaTe HECOOIIOICHUS HOPM 3JICKTPOOE30MacHOCTH —
MOPAKCHHUE DJICKTPUUSCKHM TOKOM. YacTo OCHOBHBIM CHMIITOMOM TIOPa)KCHHUS
SIBJIICTCSI 05KOT KOXKH, OJTHAKO HE BCE CEPhE3HBIC TOPAYKEHUS MOTYT OBITh BU3YaIbHO
3ameTHbIMUA. HopMmel a5tekTpobe3onacHoctr npuBenensl B 'OCT 12.1.038-82 CCBT
[5]. dns oGecnieueHus 31eKTpoOE30aCHOCTH HEOOX0IUMO COOIOICHHE BCE HOPM

H IIPpaBUJI OKCILTyaTallluKu SJICKTPHYICCKOI'O 060py,Z[OBaHI/IH, TaKHX KaK:

o WCITOJIP30BAHUE 3aIIUTHOTO 3a3€MJICHUS U 3aHYJICHHUSI;
o WCITOJIb30BAHUE CPEJICTB WHINBHUIYATHHOU 3aIUTHI;
o KOHTPOJIb H3OJIAIIMM ITPOBOJIOB, a TaKXKE TEXHHUYECKOI'O COCTOSHHS
pUOOPOB;

5.2.2 O6ocHOBaHNEe MEPONIPUSITHII 0 CHUKEHUIO YPOBHEN Bo3/1eiicTBUS

ONACHBIX U BPeIHBIX GAaKTOPOB HA HCcJIeaoBaTe) s (PadoTaronero)

JIist mojiepKaHusl ONTUMANIBHBIX 3HAYEHUN MUKpOKJIMMaTa (Temmeparypa
BO3/yXa; TEMIlepaTypa MOBEPXHOCTEH; OTHOCUTENIbHAs BIAXHOCTh BO3IyXa;
CKOPOCTh  JABWKCHHUS  BO3AyXa; HMHTCHCHUBHOCTH  TEIIOBOTO  OOJYYCHUS)
UCIIOJIB3YETCSI CHUCTEMa OTOIUICHUS U KOHAWIIMOHMpPOBaHUsA Bo3ayxa. Jlms
MIPEIOTBPAICHUST MaryOHOTO BO3JICHUCTBHSI BPEIHBIX (DaKTOPOB paboyero mecra
ClIeyeT coOMoaaTh s TpeOOBaHMM K OpraHu3aiuu pabodyero Mecta u pabodero
nporiecca:

— IS CHIDKEHUS BO3JCHCTBHUS SJEKTPOMATHUTHOTO H3IYYCHUS CIICIYET:

YCTaAaHOBUTHL MOHHUTOP 38,)1H€I>'I CTEHKOM K CTCHC, NCKIOYCHHUC ITBIJIM B IIOMCIICHUMH,
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yYMBIBaHUE XOJIOAHOU BOJIOH TOCie pabOThl, HEOOXOIUMO XOPOIIO MPOBETPUBATH
MOMEIICHHE U, TIPH BO3MOXXHOCTH, YCTAHOBUTHh HOHU3ATOP;

— U CHIDKEHUS TICUXUIECKOTO HANPSKCHUSI: PETYJIIPHBIE TIEPEPBIBHI 10 15
MHHYT 4epe3 Kaxpie 30 MUHYT;

— JUISL CHIDKEHUSI YTOMJISIEMOCTH TJ1a3: MPaBIWIIBHOE PACCTOSTHUE 0 JUCTLIIES
(45-60 cm); uyTOOBI M30aBUTLCSA OT OJIMKOB Ha JKpaHE OT JOMOJHUTEIBHBIX
UCTOYHUKOB CBETAa OHHU JIOJDKHBI HCIOJB30BATHCA TOJBKO IS TOJCBETKU
JIOKyMEHTOB. EcTecTBeHHBII CBET [OJDKEH MajgaTh CcOOKy (cieBa); Bpems
HEIPEPHIBHON pabOThl C MOHUTOPOM JIJIsl B3POCIIOTO - 2 yaca, epephIB - HE MEHEee
15 munyT;

[lepen Hauamom paboOTHI ciaeAyeT yOeIUThCS B OTCYTCTBUU CBEIIMBAIOIIUXCS
CO CTOJA WJIM BHUCSIIUX TMOJI CTOJIOM IMPOBOJIOB JIEKTPONHUTAHUS, B HEIOCTHOCTH
BUJKH ¥ TIPOBOJAa JJICKTPOIMTAHMS, B OTCYTCTBHM BHIWMBIX TIOBPEKICHUMN
anmapatrypsl U paboueld meOenu, B OTCYTCTBUU TOBPEKICHUNW U HaJTUYUH
3a3eMJICHUs IpUIKpaHHOTO (puibTpa. K a/eKTpo3aluTHBEIM CpeCcTBaM OTHOCSTCS:

o W30JIUPYIOIIKE IITAHTH BCEX BUJOB (OMEpaTUBHBIC, U3MEPUTEIbHBIC,

JJIs1 HAJTOXKCHU A 3213€MJ'ICHI/I$I);

o 3aIUTHBIE OrpakaAeHUsl (IIUTHI, MUPMBI, U30JUPYIOIIUE HAKIAJKH,
KOJITIaKu);
o MEPEHOCHBIE 3a3eMJICHUS;, YCTPOMCTBA W MPHUCIOCOOJCHUS IS

oOecrieueHusi 6€30MACHOCTH TPyAa MPH MPOBEACHUH UCIBITAHUN W U3MEpPEHUN B

AIEKTPOYCTAHOBKAX;

5.3 Dkosornyeckas 0e30MacHoOCTh

[Toxapsl OKa3bIBAIOT CYIIECTBEHHOE BIUSHUE HA OKPYXKAIOIIYIO Cpexdy,
3arps3HsAsl €€ TPOJYKTaMU TOPEHHUs, MHUPOJIM3a, HECTOPEBUIMMH TOPHOYUMU
BEILIECTBAMHU, OTHETyHIalIUMU cpelacTBamMu. Ho eciu mpuunHsEMbIE MOXapaMu

MaTepHalbHbIN yilIepO U colMaIbHbIe MOTEPH (MOTHOIINE U TOCTPAAABUINE JIFO/IH ),
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KaK MpaBUII0, U3BECTHBI Cpa3y MOCie MoXkKapa, TO IKOJOTHUECKHUM yiiepd uMeeT He
TOJILKO TEKYIIIME, HO U OTJAJICHHbIE TOCIEACTBHS AJIs1 U€JIOBEUECTBA U SKOCUCTEMBI.

PaccMoTpuM HEKOTOpBIE MPOIIECCHI:

1)  3arpszHenue ruapochepsl.

[Ipu TymeHun Boja, CONPUKACAsCh C PACKAJCHHBIMH BEIECTBAMH,
npeBpaiaercs B nap. M map, v BoJia HAaChIIIAIOTCS OTPABIIAIOIIMMH BEIIECTBAMHU.
[Tap monagaet B atMocdepy U JOMOJHUTEIBHO YUYaCTBYET B KPYTOBOPOTE BEILIECTB
MEXIy CYyIIe U OKEeaHOM, BhIMaaas B BUJE KUCIOTHBIX NOXJeW U cHera. Bona
aTMOoc(epHBIX OCAaJIKOB C MECTa IMOKapOB B KOHEYHOM WTOTE MOMaJaeT B 03€epa,
MOpsi, IPOHUKAET B MIOUBY U JIOJITO€ BpeMsl cCoOXpaHseTcs B buocdepe.

2)  3arpsisHeHHE aTMOC(EPHI.

Bo BpeMmsi necHBIX mokapax B KayeCTBE MPOAYKTOB CTOPaHUS B BO3AYXE
00pa3yroTcs BpeHbIE U TOKCUYHBIE BELIECTBA.

K uuncny Hambosee onacHbIX BEIIECTB B IMPOAYKTAaX TOPEHUS NP HOXKapax
OTHOCATCA OKCUJ yriepoAa (yrapHblil ras), AMOKCUA yriepoja (YrJIeKUcIblid ra3),
XJIOPUCTBINA BOAOPO/, YKCYCHAsI U CUHUIJIbHAS KMCJIOTa U MHOTHUE JIPYTUE BEILIECTBA,
KOTOPBIX MO pa3HbIM olleHKaM MoxeT ObITh Oosnee 400. Hampumep, B npoayKTax
CrOpaHusi IpeBECUHBI HalifieHo 220 BELIECTB.

Bce TOkcuuHbIe BellecTBa MPUCYTCTBYIOT B BO3JyX€ B KOJIMYECTBAX, B
HECKOJIBKO pa3 MPEBBIMAIONINX JOMYyCTHMbIE HOPMAaTHUBBI KadecTBa aTMOC(epsl,
4YTO TMPUBOAUT K OTPABJICHUIO JIOJEH. A TMOXapHble MOABEPraroTCcs, Tak
Ha3bIBAEMOMY HAKaIUIMBAEMOMY OTPABIICHHUIO, HEOOJBIIME J103bl OTPABISIOIIMX
BEIIECTB, PETYISIPHO TOJydyaeMble WMH BO BpeMs IJMKBHAALWU TI0XAapoOB, B
KOHEYHOM UTOre TMPUBOASAT K TOMY, UTO TIOXKapHble MNPHUOOpPETaIoT
npodeccuoHanbHble  3a00JIEBAHMS  JIETKUX, JKEJYJOYHOKUIIEYHOTO TPaKTa,
OHKOJIOTHYECKHE 3a00JIeBaHUS.

Takum 00pa3om, Mmokapbl MPEACTABISAIOT IKOJIOTHUYECKYI0 OMACHOCTh IS
BCEX JKUBBIX OPTraHU3MOB H, TIPEXKIE BCETO, IS JTOJCH.

3). BarpszuenHue auTocheps
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Bo3zneiictBue 1necHOro moxkapa HPUBOAUT K BBICOKOTEMIEPATYPHOMY
MOBPEXKJICHUIO MOYBBl U K JallbHEHIIEH 3po3ur. Bo BpeMs BO3ropaHus B JECy
CropaeT €CTECTBEHHBIN ILTOAOPOAHBIN CIION MOYBBI. B 3aBUCUMOCTH OT COCTaBa, Ha
BOCCTAaHOBJIEHHE | MM IJIOJOPOAHOTO CJOS MOYBBI MOKET NOTPEOOBATHCSA OT 5 10
100 net. [Ipu TOM, ueM OOJIbIIIE HA TEPPUTOPUN PACTUTEILHOCTH, TEM ITPOILE MOYBE
HapacTUTh MPOCIIONKY 32 CUET MEPETHOSI.

3emiisl, JMIIEHHAass CBOET0  IUIOJOPOAHOrO  CJOSl, HE IMPUHUMAET
pacturenbHOCTh. [l0YBa CTAHOBHUTCS PBIXJIOW M CKJIOHHOM K IEPEIBUKEHUSM.

YacToil mpo01eMoil BEITOPEBIIMX JIECHBIX 30H SIBIISIIOTCS OMOJI3HU U OOBAJIBI.

5.4 be30nacHOCTH B Ype3BbIYAHMHBIX CHTYaUSAX

[loxkap B KOMIBIOTEPHOM  KJacce, MOXKET TPUBECTH K OYCHD
HEOJAronpusiITHBIM ~ MOCHEACTBUSIM  (MOTEpsl IIEHHOM uHdOpMaIuu, mopya
UMYIIIECTBa, THOCNb JIOJEH U T.1.), TOATOMY HEOOXOAMMO: BBISIBUTH M YCTPAHHUTH
BCE MPUYUHBI BO3HUKHOBEHUS MOXkapa; pa3paboTaTh IJIaH MEp MO JIMKBUJAIUU
no’kapa B 37JaHUU; TUTaH DBaKyalluy JrOAcH u3 3qanus. [[pyanHaMy BOZHUKHOBEHUS
no>kapa MOTYT OBITh:

— HEWCIIPABHOCTH AJICKTPOIIPOBOJIKK, PO3ETOK W BBIKIIIOYATENICH, KOTOPHIC
MOTYT IPUBECTH K KOPOTKOMY 3aMBIKAHUIO UITU TIPOOOIO U30JISINY;

— UCIOJIb30BaHUE TTOBPEXKICHHBIX (HEUCIIPABHBIX) AJIEKTPOIPUOOPOB;

— WCIOJIb30BAaHUE B TOMEIIEHUU JJICKTPOHATPEBATEIBHBIX MPUOOPOB C
OTKPBITBIMHU HarpeBaTeIbHBIMH dJIEMEHTAMU;

— BO3HUKHOBEHHUE TTOXKapa BCIIEJACTBUE TIOTAIaHNsI MOJTHUU B 3/IaHNUC;

— BO3TOPAHUE 3/1aHUS BCJIEACTBUE BHEITHUX BO3ICHCTBUN;

[ToxapHas npodunakTrka MIPEJCTABIISIET coboit KOMILJIEKC
OpraHU3alMOHHBIX U TEXHUYCCKUX MEPOIIPUATHH, HAITPABJICHHBIX Ha 00CCIICUCHHE
0e30macHOCTH  JIIOJICH, Ha TMPEJOTBPAIICHUH II0Xapa, OTPAaHHYCHHE €T0

pacinpoCTpaHCHUA, 4 TAKKC CO3AaHNC YCJ'IOBI/Iﬁ AJi1 YCIICITHOI'O TYIICHUA ITOKapa.
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OmHo w3 ycnoBuil oOecrmedeHHs] MOXKapoOEe30MacHOCTH — JIMKBHIAIIUAS
BO3MOYKHBIX HCTOYHHKOB BOCTUTAMCHCHHUS.

B  memsx  mpemoTBpamieHHWs  MMokKapa — HEOOXOAMMO  MPOBOJUTH
MIPOTUBOIIOKAPHBIA HMHCTPYKTaX, HA KOTOPOM O3HAKOMHUTH pPAOOTHUKOB C
IpaBHJIaMU TIPOTUBOIIOXKAPHON 0€30MaCHOCTH, a TaKKe O0yYUTh MCTIOIH30BAHUIO
TIEPBUYHBIX CPEJCTB MOXKAPOTYIIICHHUS.

B cootBetrcTBUM cO cT. 43 DenepanbHoro 3akoHa oT 22.07.2008 N 123-03
"TeXHUUYECKUH periaMeHT 0 TpeOOBaHUMX MOKapHOH 0e30MmacHOCTH" K IEPBUYHBIM
CpeICTBaM  TOXKAPOTYIIEHUST  OTHOCSATCS: TIEPEHOCHBIE W  TIEPEIBIIKHBIC
OTHETYIINUTEIH; TOKapHbIE KPaHBl M CPEJCTBAa 00ECIICUCHUS WX HCIOJIb30BAHMS,
MOKAPHBIN MHBEHTAph (MOXKapHbIE MKa(bl, TOKAPHBIE IIUTHI, MOXKAPHBIC CTCHIBI,
MO’KapHBIE Belpa, OOYKH JJIS BOJBI, SIIAKH IS TIECKa, TYMOBI JJIS pa3MenieHUs

OFHGTYHIHTGHGﬁ " Op.; HOKPBIBAJIA IJIA U30JIAUH Oodara BO3ropaHu:d.

BoiBoabI O pa3aesy

[Ipu paboTe ¢ KOMIBIOTEPOM OMEpPaTOp CTAIKUBACTCS C Pa3IUYHBIMU
BPEAHBIMU U omacHbIMH (axkTopamu. [lpumepamu SBIsAIOTCA HapylIeHHE
MUKPOKJIMMATa [OMEILEHHUs, TMOBBILICHHOE JJIEKTPOMArHuTHOE M3IIy4YEeHHE,
HEJOCTATOYHOE OCBEIICHHE W OMACHOCTh MOPAXKEHHS DIIEKTPUYECKUM TOKOM.
Bo3MoxkHBI M Ype3BblYAaMHBIE CUTyallUd, HalpuMep, BO3rOpaHHe U3-3a
HEUCTPABHBIX YJIEKTPOIIPUOOPOB WK JEHCTBHUS BHEITHUX (PaKkTOpOB. [[71st KOHTpOIIs
u oOecrieyeHus: 0€30MaCHOCTH MEpPCOHANa OT ATUX (PAKTOPOB MPEAYCMOTPEHO
OOJBITIOE KOJIMYECTBO MEP, OMMCAHHBIX BhIIe. Co0It01ast Bce HOPMBI U TPEOOBAHMS

100UThCSI KOM(MOPTHBIX U O€30MACHBIX YCIOBHUM paOOTHI JOCTATOUHO HECIOMKHO.
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