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Multi-stakeholder initiatives are complex and
require careful governance to manage often very
divergent points of view. Traceability schemes are
proving able to bring — and keep — these players
together. The focused purpose of making a specific
commodity more sustainable is a powerful and
uniting force for the participating companies and
stakeholders.

The three models are Product Segregation, Mass
Balance, and Book and Claim (see image below).
They are differentiated by the extent to which
certified and non-certified materials are permitted to
mix, as well as by claims that can be attached to the
final product.

Models with less stringent controls around the
handling of certified and non-certified materials are
less complex and thus less expensive. However,
wherever possible, the type of certification and the
model of traceability used should depend on the
sustainability claims and the materials being traced
rather than the cost of implementing the model.
Product segregation is best suited and should be
prioritized, when possible, if there is a risk of being
involved in human rights or labor abuses when
sourcing a certain commodity. The Mass Balance and
Book and Claim models are open to criticism for
commaodities where Product Segregation is available.

As outlined in our steps above, companies should
not feel pressured to participate in traceability schemes
across every commodity they buy, but rather focus on
those that are most material to the business based on
assessments of sustainability risks and potential
adverse impacts. It can be difficult to gain internal buy-
in for developing a traceability programme, and it
makes it much easier if the business case is clear, which
relies largely on the level of risk and opportunity that a
company has for leverage.

It is hoped that readers have enjoyed and gained
value from the guide, and will be taking appropriate
steps to engage with traceability in their companies
and organizations. The stated objectives of the guide
were to:

e provide an overview of the importance of
traceability for sustainability purposes;

« highlight the global opportunities and challenges
of traceability;
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 outline practical steps of how to go about
implementing traceability.

Companies that attempt traceability on their own
will face immense hurdles and may actually impede
the work being done on an industry level. This does
not mean that companies must be willing to embrace
and support collaborative initiatives, while mindful of
their imperfections. However, the benefits outweigh
the negatives: by getting involved in a global
initiative, companies have a chance to shape and drive
the initiative, and have the support of their peers and
a trusted stakeholder as they develop their own
related approaches.

The overwhelming consensus from the
individuals interviewed for this guide is that
traceability is here to stay, and will continue to
increase in importance and impact. One of the most
critical drivers of this trend is increased consumer
demand to know more about the products they are
buying — what is in them, where they come from, the
conditions under which they were made, how they got
to them, and even how they will be disposed of.
Companies who invest in increased transparency,
traceability and measurements of sustainability data
along the value chain will have a competitive
advantage in meeting this consumer demand.

It is possible to see a future where technology
enables the full product and supply chain information
that consumers expect, and traceability will be the
norm. Tools already exist to enable people to use their
smart phones to scan a barcode and learn more about
a product from a sustainability perspective; it is easy
to see this trend evolving as technology improves, and
as the ability to collect, analyze and share data
becomes easier and cheaper.
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METPOJIOTMYECKOE COINPOBOXJIEHME 3D-TEXHOJIOT U B ITPEJICKA3ATEJILHOM
MOJIEJIHPOBAHHUU OFBEKTOB

Cagkoga E. H., Mupropona 1O. C., Matiom U.1.
benopycckuii nayuonanvHulil mexHuuecKutl yHugepcumem
Munck, Pecnybnuxa berapyco

B Pecniy6nmke benmapych moa arumoi HEMEITKOTO
KOHIIEpHa Siemens mpoimén GpopyM, MOCBAIEHHbIM
BHEIPEHUIO UG POBOH TpaHCHOPMAITUH U HCTIOTH30-
BaHuto 3D-monenel B mporeccax pa3paboTKu, Mmpo-
W3BOJICTBA W OOCIY)KMBaHHSI OOBEKTOB M CHCTEM

pasnuuHoi crenenu cioxuoctu [http://siemens.by].
Ha d¢opyme o0cyxnmamuce OpraHU3allOHHEIC
aCIIeKTHl peaM3aliy IIPOLECCOB M TEXHOJIOTHH I
mepexoja K  BUPTYaJIbHBIM  HCIBITAHUAM U
Npe/ICKa3aTeIbHOMY MOJIEIUPOBaHUIO0. TeXHOIOrHN
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BOKCEJIBHOW TpauKH BCe IIUPE HCIHOJIB3YIOTCS HE
TOJILKO JUIst UcCIeI0BaHNI ¢busnuecku
peann3oBaHHBIX OOBEKTOB, HO M Ha CTaIWU HUX
MPOCKTUPOBAHMS, YTO CYIIECTBEHHO IIOBBIIIACT
SKOHOMHYECKYI0 A(PQPEKTHBHOCTh TOATOTOBKH H
OTJIAAKH MIPOU3BOACTBEHHOTO mpouecca.
CymiecTByeT Henblii psin MyONMUKannuii 0Te4eCTBEeH-
HBIX W 3apyOexHBIX aBTOpoB, a Takke THIIA wu
JIOKYMEHTBHI B 00JIaCTH TEXHUYECKOT'0 HOPMUPOBAHUS
W CTaHIApTH3alUM, KacalollMecs,  YNpaBJICHHs
rpagu4eckuMH JaHHBIMU K co3panus 3D oOpasos.
OﬂHaKO B JaHHBIX ny6m/u<au1/mx BHUMAaHHUE CKOH-
LEHTPUPOBAHO B OCHOBHOM Ha TEXHHYECKUX aCIeK-
TaX, CBSA3aHHBIX C 00pabOTKOW CHr'HaNOB M M300pa-
KEHUH ¥ NPUMEHEHHWH DPA3lINYHBIX MOJENeH Ui
CO3JIaHUS BUPTYalIbHBIX 00pa3oB: npeadmiIbTpanus,
JICKpETH3anus, KBaHTOBaHUE, KOAUPOBAHHUE, NEKO-
IMpOBaHHE WM TOCTQHUIbTpanus. MeTposornieckne
aCTieKThl B JAHHOH OOJAacTH HE 3aTparuBaroTCcs.
IMockonbKy Bce 3TH ONepanyy NPeIoaraioT NOTepH
nHdopManuy, a, ClIelOBaTENbHO, BIUAIOT Ha
PE3YJBTUPYIOIIYI0  Pa3pelialollyl0  CHOCOOHOCTh
uudpoBoro n300paXkeHHs, HHTEPEC IPEICTaBIsIeT
HCCIIE/IOBAaHNE UCTOYHUKOB IOTEPh M YCTAHOBIICHUE
LIeJIeBO HEOIIPEIeICHHOCTH PE3yJIbTaTOB H3MEPEHHH.

Hayunas upesi. Kaxnpni ¢usudeckuil 00beKT
JUTSL LIeJIeH KOHTPOJISL ¥ MCIIBITAaHU I MOXKET OBITh OTIH-
CaH KOHEYHBIM MHOECTBOM cBOHCTB. Kaxknoe cBoii-
CTBO 00BEKTA OLIEHUBACTCS 10 OTIPEICICHHOM IIKae
(HOMHHAJBHOM, paHTOBOH, MHTEPBAIBHOH, OTHOIIC-
HU, a0comoTHOI). COBOKYITHOCTh CBOHCTB OOBEKTA
MOXeET OBITh IPE/ICTAaBIICHA B BUJIE COBOKYITHOCTH Ya-
CTHYHO TEPeceKalouuxcs MKal, (opMHUPYIOIINX
HEKOe BHUPTyalbHOE (PYHKIHMOHAIBHOE MPOCTPaH-
CTBO C 0a30BBIMH 3JIEMEHTAMH «OCh», «TPafalusy,
«renecHbIdd yrom» u T.4. CoBpemennsie 3D TexHo0-
TMH TPENOCTAaBISAIOT IIMPOKHE BO3MOXKHOCTH B
MOJEIMPOBAaHNH, IIOCTPOCHHH U HCCICIOBAHUH
TaKux mpoctpaHcTB. Y TakuM 0Opa3oM, METPOJIOTH-
yeckoe conpoBokaeHue 3D TexHooruii B npescka-
3aTeJIbHOM MOJICIIMPOBAHUU OOBEKTOB 3aKJIIOYACTCS
B MPHUMEHEHHUH IPEBEHTHBHOT'O MPHHIIMIIA METPOJIO-
TMYECKOW MPOCIEeKHUBAEMOCTH IIyTEM YIpaBJICHHS
JIOITyCKaMH , IPUINHCAaHHBIMHU 3HAUYCHHUSMH U Liee-
BBIMH HEOTIPEICICHHOCTAMH, CO3IaHUN BHPTYallb-
HBIX MEP W OMOPHBIX INPOCTPAHCTB (XPAHSIIINXCS B
Buae (HailIOBBIX MaHHBIX) HAa OCHOBE (DH3UYECKH
pEaTn30BaHHBIX OCHOB JJISI CPAaBHEHHMS (ITAJIOHOB U
pedepeHTHRIX METOTUK).

Mpuknagnoii acmexktr. OOBEMHBIE NaHHBIC
NpeACTaBIsIIOT Habop orcu€roB S(x,y,Z,v), B
KOTOPBIX HapaMe€Tp VU ABJIACTCA KOJIUYCCTBCHHBIM
cBolicTBoM oObekTa B 3D-mpoctpanctee (x,y,z) -
HHTCHCUBHOCTBHIO, JMOO HAaOOpOM CBOWCTB B
BEKTOPHOM IpocTpaHcTBe. MaccuB S ompenensier
3HAYEHHMS V CBOHCTBA 00BEKTA B IUCKPETHBIX TOUKAX
npoctpadctBa. Dyukuwmst f(X,y,zZ) MOXeT ObITh
ompejeneHa Ha o0bEMe IS TOrO, 4TOOBI ONMCATh
3HAYCHHUS BEIMYHH B JIIOOOH TOYKE MPOCTPAHCTBA.
Oyukius  f(x,y,z) = S(x,y,z) TOIBKO  eciH
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KoopauHaTa (X,Y,Z) COBIAgaeT ¢ TOYKOW CETKH, B
MPOTHBHOM ClIydyae 3HaueHHE aNllpOKCHUMHUPYETCs
MyTeM MPUMEHEHHS] HHTEPIIOSIIUOHHON (QYHKIIMU K
MaccuBy JaHHBIX S. OOBEM HaHHBIX IIPEACTABISCTCS
MacCHBOM BOKCeNeH M MacCHBOM sfu€eK. DTHU JIBa
MIOJIX0/1a BBITEKAIOT M3 HEOOXOAUMOCTH MOBTOPHOTO
BBIYMCIICHHUS 3HAYCHUS MEXIY TOYKAMH CETKH BO
BpeMs peHaepuHra. s 3THX 1enei UCIoab3yTes
MHTEPIOIANHUOHHbIE anropuTMbl. OJHAKO, TaK Kak
¢byHKIMS ~ OOBEMHOTO  MOJS  HEW3BECTHA, W
HEHM3BECTHO OBUIM JIM B3SATHl OTCUYETHI C YaCTOTOM
paHoii wmm  Oompmrelt  wactotre — HailikBucra,
HEBO3MOXKHO c TIOJTHOH JIOCTOBEPHOCTHIO
YTBEpXKAaTh B HAA&KHOCTH JAHHBIX MONYYSHHBIX
MEXIy y3JIaMHU CETKHU TIPH TOMOIIH HHTEPIIOIALINH.

BoxkcenpHBIH METOJ MpeaCTaBICHUS OOBEMHBIX
JTAaHHBIX TPUPABHUBACT 3HAYCHHWE OOJNACTH BOKPYT
TOYKHA CETKM K 3HAYEHUI0 CaMOH TOYKH. Takum
0o0pa3oM BOKcel — 3TO0 00JacTb HEU3MEHHOTO
3HAUCHMS BEJIMYMHBI, OKPYXKAIOIIas LEHTPAIbHYIO
Touky ceTku. IIpenmylecTBOM IaHHOTO MeToJa
3aKIIoYaeTcss B TOM, 4YTO TIPH  TeHEpaluH
N300paKEHHsST HCIIOJIB3YIOTCS TOJBKO H3BECTHBIC
3HaueHMs. MeToj siueek paccMaTpuBaeT 0ObEMHEBIE
JaHHBIE KaK COBOKYNHOCTb T€KCa3IpOB, YIJIBI
KOTOPBIX SIBISIFOTCS TOYKAMU CETKH W 3HAYCHHE
KOTOPBIX HM3MEHSETCS. MEXIy TOYKAMH CETKH.
JlaHHBIM METOJ, OLEHHMBAaET 3HAYEHHS MEXIY
TOYKAMH CETKHM TIOCPEACTBOM  HHTEPIOISALUH
(TpuKyOndeckoi win TpuianHeHOH). 300pakeHus,
CO3/laHHBIE C MHCIOJB30BAHMEM MeToJa sdeekK,
BRIIVISLIAT ~ Oojiee  TIIQAKMMH,  OJHaKO  HUX
JIOCTOBEPHOCTh HE MOKET OBITh poBepeHa. Cnenyer
NPUHAT BO BHUMaHHE, 4YTO NPUMEHEHHe OOIInX
MHTEPIOISALMOHHBIX TEXHUK JOCTaTOYHO JJIsl TOTO,
4TOOBl  MOJy4eHHOE H300pa)kKeHHE  CUYHMTAIOCh
JIEHCTBUTEIBHBIM.

AHanu3 Hay4dHbIX pPabOT B 00JACTH TEXHOJIOTHH
3D-MonmenupoBaHusl TOKa3aJ, 4YTO B HACTOsIIEE
BpeMsl MIMPOKOE PACHPOCTPAaHEHUE ITOJNyYMI BOK-
CENBHBIM METOJI PEACTABICHUS OOBEMHBIX TaHHBIX.
Boxkcenu mMoryT mpencraBisTh paziandHble (uznye-
CKHE XapaKTePUCTUKH, TAKHE KaK INIOTHOCTh, TEMIIe-
paTypy, CKOpOCTb, AaBlIeHHUE U Ap. M3mMepeHus, mio-
maad WM oObéMa MOTyT OBITh NPOW3BEACHBI Ha
OCHOBE BBIIICIIEPEYHUCIICHHBIX HA0OPOB JIaHHBIX.
O6nacTssMu puMeHeHHsI 00BEMHONM BU3yaIU3AINH
SBJISIIOTCSL MEUIIMHA (KOMIbIOTEpHass Tomorpadus,
MarHUTHO-pe30HaHCHas Tomorpadus, Y3U), 6uono-
rust (KoH(pOKaIbHAs MUKPOCKOIINSA), Teodu3uka (ceit-
cMmorpadus Ipy pa3BeIbIBAHAN I'a30BBIX U HEPTIHBIX
MECTOPOXKICHHUH), TPOMBIIIJIEHHOCTb (MOJEIHPOBa-
HHE KOHEYHBIX 3JIEMEHTOB), MOJIEKYJISIPHBIE CHCTEMBI
(KapThl DJIGKTPOHHOW IUIOTHOCTH), METEOPOJIOTHS
(IporHO3upoOBaHKE TOTO/IbI), BHIYMCIUTENIbHAS THII-
poarHaMuKa (MMOTOKH YKHJKOCTH), BBIYUCIUTENbHAS
XUMHA ~ (MOJCTHPOBAaHHWE HOBBIX MAaTEpHAJIOB),
00paboTka NIHUMPOBBHIX CUTHAIOB U HU300paKCHHIMA
(KOHCTPYKTUBHAS CIUIOIIHAS TEOMETPHS).
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Jnst paboTel ¢ 00BEMHBIMH JTAHHBIMH aBTOPaMHU
npejiaraeTcs HCHOIb30BaHUE CHCTEMBI KOMIIBbIO-
tepHoii anre6psr  (CAS) Wolfram Mathematica,
KOTOpast pacIIupsieT U ONTHMU3UPYET BO3MOKHOCTH
06paboTku 1 aHanu3a 3D-00beMHBIX HaHHBIX. WOIf-
ram Mathematica mpemocrassteT IIHPOKYO U TI1y60-
KyIO0 BCTPOECHHYIO MOJEPKKY KaK MPOTPAMMOH, Tak
¥ WHTEPaKTUBHOH 00pa0OTKH OOBEMHBIX NaHHBIX B
NPOMBIIICHHOM MacIITa0e, IIOJIHOCTBIO HHTETPUpPO-
BAaHHOW C MOLIHBIMH MaTEMaTHYECKUMH M aJITOPUT-
muueckumu Bosmoxkuoctsimu  Wolfram  Language.
OcHoBHasi 00pa0oTKa JlaHHBIX, BKJIOYas BBIUMCIIE-
HHS CTaTUCTHYECKUX BEJIMYWH, CTIIa)KUBaHUE, TECTH-
pOBaHHME M BH3YyaJIM3allMIO, NaeT IepBbIH YpOBEHb
aHanu3a. porpamMmmusbiii mpoaykt Wolfram Mathemat-
ica ynpaenser 3D paHHBIMH, (GOPMHPYS HX IIpH
TIOMOIIM METOJIOB CEMIUTMPOBAHUS B Pa3HbIX JUCIH-
mHax. OObEMHBIE JaHHBIC, TOTy4aeMbIe OT OnoMe-
JUOUHCKAX CKaHEPOB OOBIYHO IOCTYNAIOT B BHIC
2D-cnoéBs B nexkapTOBOW CHCTEME KOOPIMHAT.
BBIXOAHBIME JTAaHHBIMH CHUMYJISILUEA CYNEPKOMITBIO-
TEpPOB M METO/a KOHEUYHBIX DJIEMEHTOB SIBJISETCS
HECTPYKTypHpOBaHHbIe ceTku. HeoOpaboraHHbIe
JIAHHBIE YIbTPAa3BYKOBBIX CKaHEPOB IPEJCTABIISIOT
co00i1 ocIe10BaTeIbHOCTh MPOU3BOJIBHO OPUEHTH-
POBaHHBIX BEEpOOOPa3HBIX CPE30B, KOTOpBIE Mpel-
CTaBJIAIOT COOOW YacCTHYHO CTPYKTypHPOBAaHHBIC
ToueuHble o00pasmpl. [locnemoBarensHOCTH  2D-
CJIOEB, TTOJYYEHHBIX OT 3THUX CKaHEPOB, PEKOHCTPYH-
pyetcs B 3D-00BEMHYIO MOIEITH.

MertpoJiornueckuii acnekrt. Merponorudeckoe

COIIPOBOKIEHUE 3D TEXHOJIOTU I B
IpecKa3aTeIbHOM MOIETHMPOBAHUN OCHOBBIBACTCS
Ha  pa3paboTKe  METPOJIOTHUECKHMX  Mojenel

00BEKTOB, TO3BOJIAIONIIMH YIPABIATH JOMyCKaMU
Ha MapaMeTphl U IEJCBBIMH HEOINPEIEICHHOCTIMHI.
Texnonorun 00pabOTKH TpadUUECKUX HTaHHBIX
TTO3BOJISIIOT MCIOJIb30BaTh ITU(PPOBBIE N300paKEHHS
KaK BHPTYAJIbHBIC MOJICIH PEANTBEHBIX OOBEKTOB IMPH
WX MOJICIIUPOBAHUH U MCCIICIOBAHUH, CYIICCTBEHHO
MOBBIMIAS WX JKOHOMHUYECKYI 3(P(GEKTHBHOCTh H
uHpopMaTuBHOCTh. OIHAKO  CYIIECTBYET  Psij
mpoOsieM, CBS3aHHBIX C  JIOCTOBEPHOCTBIO W
HAJCKHOCTHIO  PE3YJIFTATOB  MOJCIHPOBAHUS M|
HCCIIEZIOBAaHMH, KOTOPBIE TPEOYIOT peIIeHIH.

1. TexHonoruu oOpabOTKH IMPPOBEIX H300pa-
JKEHUIl OCHOBaHbl Ha MPUHIMIAX CTATUCTUYECKOM
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M30BITOYHOCTH M MIPEIIONIAraloT IPUMEHEHHNE pa3HO-
00pa3HBIX aNTOPUTMOB CXKaTHs, B PE3yJbTaTe Yero
yacTh WHGPOpPMAIMU O XapaKTEPUCTHKAX OOBEKTa
0e3Bo3BpaTHO Tepsiercs. [losTomMy HeoOXoauMO
BBIMOJIHUTh aHAU3 ¥ KOPPEKTHBINH BBIOOP TaKHX
AJITOPUTMOB, OCHOBBIBASICh HA IMPUHIIUIIC HCO6X0)II/I-
MOCTH ¥ JIOCTAaTOYHOCTH. 2. B rpaduueckux penak-
TOpax JjIsl ©3MEPEHUH reOMeTpUIECcKHX, poTomeTpu-
YECKUX U KOJIOPUMETPUUECKUX NMapaMETPOB UCIOJIb-
3yIOTCSI BCTPOECHHBIE PAHIOBBIC IIKAJIbl CBOMCTB C
«ITABAIOIIUMID) TIpefesiaMi OOHAPYKCHHUS U IHama-
3oHamu. CiemoBaTeNbHO, HEOOX0IMMa METOJOTIOTHS
pa3paboOTKH YCIIOBHBIX IIKAJ, OO0ECIEUYNBAIOIINX
METPOJIOTUYECKYIO MPOCIEKUBAEMOCTh K €IMHULIAM
S| (u mpyrum emuHHIIAM) U JTOKA3aTCIBHYIO OCHOBY
pe3ynbpTaToB u3MepeHwil. 3. B coBpeMeHHBIX
YCIOBHUSIX  IPOILECCHl  UCCJEAOBaHUH  CBOMCTB
BUPTYQJIBHBIX M (U3UYECKH  Pealn30BaHHBIX
00BEKTOB pacCMaTPUBAIOTCS B €IMHOM KOHTEKCTE —
C H03I/ILII/II71 MOOCJINPOBAHUA n OIITUMU3AITUU
napameTpoB. IloaToMy OI€HMBaHME TOYHOCTH
U3MEPEHUN  SBIAETCS  KOMIPOMHCCOM  MEXIY
MONTyYCHHEM HM3MEpPUTENbHON wH(OpMaImen, ce
TOTEPSIMHU U 3aTpaTaMu pecypcoB. Beneactsue atoro

OIICHUBAHHE HEOIPEICIICHHOCTH pe3ynbTara
M3MEPCHUsS TPEICTaBISICT CO00W WHTEPaKTHBHBIN
mporecc HETPEPHIBHOTO OTCIIS)KUBAHHS

KOJINYECTBEHHBIX CBOMCTB 00BEKTA U3MEPCHUA U UX
COOTBETCTBUA YCTAHOBJICHHBIM Tpe60BaHI/I$[M.

B mnpenckasarensHOM MOJEIMPOBAaHUU OyAyT
pa3paboTaHbl NPEBEHTHBHBIE  METPOJIOTMYECKHE
MOJIEIH CBOMCTB 00BEKTOB  — MOJETH
MaTeMaTU4ECKUX OXKUIAHUI (mpunucaHHBIX
3HAUEHWH) W  MOJAENM  paccesHus  (LEJEBBIX
HEONpE/ICICHHOCTEH)  pe3y/ibTaToB  NW3MEpEeHUi,
MI03BOJISIOIIUE OCYILECTBIATh BHUPTyaJlbHOE
MO/JIETMPOBaHNE 00BEKTOB M MX CBOMCTB, IOBBIIIAS
9KOHOMHUYECKYIO0 3(P(PEKTUBHOCT IOJArOTOBKH H

OpraHu3aIuu TIPOU3BOJICTBA TIPOAYKITHH.
[IpakTrdyeckas  3HAYNMOCTH  3aIIAHWPOBAHHBIX
pe3yIbTaToOB 3aKJIIOYaETCs B TOM, 49TO

pa3pabOTaHHBIE METOABI W TOAXOABl  OymyT
MOJIOKEHBI B OCHOBY pPa3pabOTKH W Pa3BUTHS
METOJIOB KOHTPOJIS MPOIYKIIMK ¥ MPOIECCOB, B TOM
YUCIIC  TEXHOJOTMYCCKHX,  HCIOJB3YeMBIX  Ha
TOPOU3BOJICTBE YIS ONPEIEJICHUS] COOTBETCTBHS W3
napaMeTPOB YCTAHOBJICHHBIM TPEOOBAHUSIM.

KOMILIEKCHBIN IMTPOIIECCHBIN MOJIXO0/I KAK METOIOJIOT MYECKASI OCHOBA
CO3JAHUA, TIOJJEPKAHUA U YIIYUIIEHUA CMK OPTAHU3AIINA

Cepenkos I1.C., Bosiposckas K.H.
FBenopycckuil nayuonanbHuill mexnuieckuti yHugepcumem
Munck, Pecnybnuxa berapyco

Wnest mepBUIHOCTH «IIPOIIECCHOTO IMOAX01a MPH
CO3/IaHUH YCTIEUTHOH KOMITAaHHH W €€ CHCTEMBI
MeHe/pKkMeHTa He HoBa. «lIpoueccHblii moaX0m»
aBIsieTcss (YHIAMEHTOM WH)KEHEPHOTO MOIX0Aa K
OPTaHM3ALMOHHOMY  IPOCKTHPOBAHHUIO  CIIOXKHBIX

cucteM ympaBineHus [1]. OCHOBBI TpPOIIECCHOTO
MOAX0Ja B TEOPUH M MPAKTHKE OPTaHU3AIMOHHOTO
pazBUTH OBUIM TPEAJTIOKCHBI EIIE  KJIACCHKaMHU
HayuyHoro meHemxmenTta @. Teitnopom, A. Daitosnem
[2]. Ananoruuso DO. JleMUHT pacCMaTpHBAaET CUCTEMY
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