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3alluTa JUINIOMHBIX IIPOEKTOB.

BTOPOI'O BBIITYCKaA.
®detucos B.A.

v

Hamm cTyneHThl yCHENIHO CIayi TOCYAAapCTBEHHBIE 9SK3aMEHBI, HO BIEpPEIM UX EIIe XKJET
MBI pekomMeHiyeM cTyaeHTaM 4-X KypcoB 3apaHee IJIaHHPOBAaTh TEMY
cBOero OyyIiero AUIIOMHOTO MPOEKTa ¥ HAYMHATh padoTaTh HaJl HUM 3apaHee.

Bce camble nHTEpecHbIe cOOBITHS Kadeapsl B IOJHOH Mepe OTPa)keHbl HA CTPAaHHLAX HALIEro

I[Bepn Harein Ka(be,ﬂpbl OTKPBITHI JIsI COBMECTHOI'O COTPYAHHUYECTBA, Pa3sBUTHA U IMOAACPIKKH,

3aeedyrowuii kapedpol 16, Bamux yBaskaeMble CTYIEHTHI U ACIIUPAHTHI IPOEKTOB.

AoKMOP MEexHUYEeCKUX Hayk,
npogheccop

e g
T@»

O gucTaHUMOHHOM JOCTyne
K y4ebHbIM MaTepuanam
C caunTa kadegpol

Ha xadenpanbHom caiite www.salogistics.ru co3maHa pyOpuka
JUCTAaHIMOHHBIN JOCTYIIL.

OO1ecTBO B LEJIOM U aKaJEeMHUYECKOE COOONIECTBO MPAKTUUECKU
NPEOJONIeNIM M3BECTHOE NpeAyOekAeHHe MpPOTUB JUCTAaHIMOHHBIX U
JIEKTPOHHBIX METOAOB 00yueHus. [IpoOGiemMbl pa3BUTHS JUCTAHLHOHHOTO
00pa30oBaHMs CTAIN PacCMaTPUBATHCS TOPA3/0 IIUpE, YeM HEepPBOHAYAIIBHO.
Ecnu cnavana peup mula 06 JIO kak 0 BO3MOXHOH (opMe INOTydeHUs
oOpa3oBaHHs, TO celdyac T€ WJIM MHBIE O3JEMEHTHl JUCTAHIHOHHOTO
oOpa3oBaHHs JOCTATOYHO LIMPOKO IPUMEHSIOTCS B By3ax U IIpU
TPaJMIHOHHBIX opMax nosydeHust oopasoBanust. C y4eToM HHTEHCHBHOTO
pa3BUTUS WHOOPMALMOHHBIX TEXHOJOTMH B MMpE MEHSACTCS U caM
o0Opa3oBaTenbHBIH PHIHOK W 00Opa3zoBaTesibHAsl CpeAa, B paMKax KOTOPOM
peanuzyercst mpouecc oOydeHus. MMUpOBBIE TEHICHIMH BCE spye
[IOKA3bIBAIOT, YTO Oyaymiee 3a TMOKMMHU MOJEJISIMH 00pa30BaTeNIbHOIO
mpouecca, B KOTOPOM AaKTHBHO MCHOJB3YIOTCS pPas3iIH4YHblE CPE/CTBa,
METO/bI ¥ TEXHOJIOTHH, B TOM YHCIIE U JUCTAaHLIMOHHBIE.

OcHoBHbIMU LessiMu ucnionb3oBanus JOT sBnstoTes:

- COOTBETCTBHE 00pa30BaTEIbHOW CUCTEMbI MUPOBBIM TEHACHIIUSM
U POCTY CIIPOCa Ha Ka4eCTBEHHbIE 00pa30BaTEIbHBIC YCIYTH;

- pPa3BUTHUE, YUaCTHE U UCIIOIb30BAHNE BO3MOKHOCTEH €AMHOTO
00pazoBaTeIbHOrO MPOCTPAHCTBA MHPOBOTO COOOIIECTRA;

- obecrieueHue NPUHIUITNAILHO HOBOTO YPOBHSI IOCTYITHOCTH
Ka4yeCTBEHHOT0 00pa30BaHUsl, HCKIIIOUasi TEPPUTOpUAIbHEIE Oapbepsl;

- CO3/IaHME U UCTIOJIb30BaHKUE HOBBIX GOpM O0OYyUeHUs 1S
HOBBIILICHUS Ka4yecTBa 00y4YEHHs IIPU UX HHTErPALMHU C JPYrUMH GpopMamMu
00y4eHusL.

Hcnons3oBanue HHPOPMALHOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHI
(UKT) u JOT no3BoJser:

— CcO3/1aTh U pa3BUBATh MOJHOLEHHYIO cuctemy J1O;

— pa3BUBATh HOBBIE COBPEMEHHBIE METO/IbI 00YUEHUS,;

— CO3/1aBaTh M a/IallTUPOBATH 0OPa30BaTENIbHbIC MATEPUAIIBI B KAUSCTBEHHO
HOBBIX popmax.

B ckopom BpeMeHHM 100aBHTCS MaTepuaibl 0 qucuuIuinHaM CHCTEeMHBIH
aHaJM3, BUJCO YIeOHUKH JUis mucuuiuinael Paspaborka CAIIP, Buzmeo
YPOKH I10 HAaIIMCAHUIO IIPOrPAMMHOT0 00eclieYeH!s ¥ IIPUHIUIIAM PaboThI ¢
oubsmorekoit MFC u npyrue AuCuMIUINHEL

Kononka penakropa

Msl pacripefieniM BBIIYCK HAIllero JKypHaja IIo
(dakynpTeTaM, TaK)Ke€ MOXHO €ro HaiTtu B
ayauropun 52-08 u 13-05 — rsaure B 00a!

Kro He cMOXeT Mo KakMM-TO NPHYMHAM €ro
JOCTaTh - HE Ooropuaitech, OH BeCb OyIeT
BBEUIOXKCH Ha HalleMm caiite www.salogistics.ru B
pasznene “XKypnan Kadenpsr”.

PS. Ecmm Bsl roroBel mpuciate  Ham
MH()OPMAIHMIO O BalIMX HAYYHBIX HCCIICAOBAHMUSX,
JIOCTIDKEHMSAX WiIM  coObITHsIX Ha  Kadexpe,
KOTOpbIE HE IONald B IOJE 3pPEHHS HAIIEro
00BEKTHBA, TO 0053aTEIBHO IMUIIUTE HAM.

[Toura pegakuuu MO-NpeKHEMY:
info@salogistics.ru

Huxonait Matiovoe
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Pa3pa60TKa I/IMHTallI/IOHHOﬁ MOaeJIn paﬁoTbl TEpMHHAJIA
MOPCKOT0 MOPTAa :

MonenupoBaHue — OJUH U3 CIIOCOOOB IS UCCIICIOBAHUS M PELICHUS npoGneM BO3HUKAIOIIUX B
OKpYXaroIeM Hac MUpe.

OueHb YIOOHO HCIIOJIB30BATH MOJENb, MPEACTABIIONIYI0 (3aMEHSIOUIYI0) HCCIEeayeMYIo
CHCTEMY, JJIs BBISBJICHUS €¢ CTa0bIX 3BCHHCB M HAXOXKICHHS B HEW MPOOJIeMHBIX yuacTkoB. K mpumepy,
JUIL WCCICOOBAaHUS M ONTUMH3ALUH IPOLECCOB, MPOHCXOASIIMNX BHYTPH TPaHCIOPTHO-CKIAJCKUX
komiuiekcoB (TCK) mopToBOro TepMHHAIa MOXHO BOCIOJIB30BATHCS METOJAMH HMHUTAIMOHHOTO

['YAII moaenupoBanus (MM).
BacHes ©.D. 3agaua MM COCTOMT B TMOCTPOCHHH MOJEJCH, CBS3BIBAIOIIMX yCinoBus pabotet CMO ¢
MHTEPECYIOUIMMH HAc IOKa3aTelnsiMUu A(PQPEKTHBHOCTH, OMHCHIBAIOUINMHU €€ CIIOCOOHOCTh 00paboTKH
— NOTOKa 3asBOK. [IOpTOBBINE  TepMUHAT XapakTepu3yeTcs YHCIOM OOCIYy)XHBAIOIIMX KaHAJOB, UX
, ’\ MOIIHOCTBIO U HAJIE)KHOCTBIO.
1 \l, MOXHO BBIICNUTH cleAyionpe (QyHKIHMOHATbHBIE ONOKU: odopmileHHe, MNeperpyska,
Y ’t
\ "ﬁ» 7 KOMILIEKTalusl, TPAHCIIOPTHPOBKA.
', v, bnoku, B cBOIO 0Yepeb, COCTOAT U3 MOAYJIEH, 00CITYKMBAIOIINX 3asBKU.
N\ &

Hayunslit pykoBoauTeIh
JIOLICHT,K.T.H.

- 3aBCPLICHUC 06CJ'Iy)KI/IBaHI/I$[ 3a4BKH U BBIXOJ 3asBKU U3 MOAYJIA.

Anzporos C.A. 3agauu, KOTOPBIE MOTYT OBITh peleHs! B npouecce MIM ato:

Jus uccnemoBanusi paboThl OOCTY)KHBAOLIEH CHUCTEMBI (T.€. TEXHOIOTHMYECKUX EE‘
3BeHBbEB) A(PPEKTUBHEE HCIOIB30BaTH AreHTHBIM MOIXOA. ATEHTHOE MOJIEITMPOBAaHUE
(AM) 1O3BOJNIUT TOBBICUTH AJCKBATHOCTh (B JAHHOM CIy4ae TOYHOCTh COOTBETCTBHUS

OHA TOJy4YaeT JaHHbIe, OTPaXaeT COOBITHS, IPOUCXOAAIINE B Cpelie, UHTEPIPeTUPYeT UX U

- YMCHBIICHUEC BPEMCHU JOCTABKH, CHHKCHUE 3aTpaT, MMOBBINICHHUEC HAJCKHOCTU TPAHCIIOPTHOTO

npouecca.

XpaHeHue,

3asiBKM IPOXOAT CICIYFONIUHN UK MOCTYIUICHUE B MOYJIb HA OOCITY)KUBAHUE, 0OCIyKUBAHUE,

:] Scrasana (ewocrs

20 sarowon)

peabHBIM IPOLECCaM) MOJETH OOCIY KUBAIOIEH CHCTEMBI TEPMUHANIA MOPCKOT'0 HOPTA. . i =]
AM - MeToj MMHTALIMOHHOTO MOJENHPOBAHMSA, HCCIEAYIOUH INOBeAeHHe [4]P @§=:

JELEeHTPaIN30BaHHBIX areHTOB M TO, KaK TaKoe IIOBEACHUE BIUSAET HA IIOBEACHUE BCEH ;‘ I

CHCTEMbI B 1IeJIOM. MBI MOXKEM OIpPEACNUTh IOBEJCHHE arcHTOB Ha WHJUBHIYalbHOM E"' [ =i

YPOBHE, a I100aIbHOE MOBEICHUE OIpele/sIeTCs KaK pe3ylIbTaT JeATelbHOCTH MHOXKECTBA i

arcHTOB. AreHT - mporpamma, KOTopasi HaXOANUTCS B HEKOTOPOH cpesie, OT KOTOpOoH e e

HCMOJHACT KOMaH/Ibl, KOTOPbIC BO3HeﬁCTByIOT Ha cpenay.

ATEHT JOJDKEH 00J1a1aTh CIEeAYIOIIMMHU CBOMCTBAMH:

1) aBTOHOMHUSI: areHTHI ACHCTBYIOT 0€3 HEMOCPEACTBEHHOTO BMEIIATEIbCTBA JIOJICH WIIM Yero-nuoo eure,
OIpeZieJIeHHBIM 00pa3oM KOHTPOJIMPYIOT CBOM JEHCTBHS M BHYTPEHHEE COCTOSHHE; 2) COLHaJIbHBIC
BO3MOJKHOCTH: areHThl B3aHMMOJEHCTBYIOT C IPYTHMMH areHTamMu (¥, BO3MOXKHO, JIOJbMHU) C MOMOIIBIO
HEKOTOPOTO S3bIKa; 3) PEaKTUBHOCTH: areHThl BOCIPHHHUMAIOT CBOE OKPYKEHHE (KOTOPOe MOXET OBITh
(U3MYECKUM MHUPOM, IMOJIb30BaTelIeM — 4epe3 rpauuecKuil MOJb30BaTeIbCKUi MHTEp(eiic, HabopoMm
JPYTHX areHToB, MIHTepHETOM, WX KOMOMHAIIMEH BCETO 3TOr0) U OTBEYAIOT MEPUOANYECKH TaK, YTOOBI
W3MEHHUTDH YTO-TO B CBOEM OKPY)KCHHH; 4) LIEJICHANPABICHHOCTh: areHThl HE IPOCTO OTBEYAIOT CBOEMY
OKPYKEHHIO, OHH CIIOCOOHBI Ha LIeJICHAPaBICHHOE MTOBEECHHE U NPOSIBICHNE UHUIIUATUBEI.

B Hamewm ciydae ecTb Hau0osee «MHTEINICKTyalbHbIE ar€HThI», PACTIPEACIIIONINE 3aJaUl MEXTy
JIpYTHMMH areHTaMH, - HadaJbHUK, OpHragup. ATEHTHI BBINOJIHSIOT OOLIyIO 3aJady: MaKCHMH3AIHs
3¢ PEeKTHBHOCTH CUCTEMBI B 1enoM. OHa TocTUTaeTcs MOBBIMICHHEM (P PEKTUBHOCTH PaOOTHI 3BEHBEB U
YaCTHOM 3a/auell - MaKCUMU3AIH 3apa00TKa 3BEHA 32 CYET YCKOPEHHUS HOTPY3KH.

3agaya TOCTPOCHUSI ONTHMAIBLHOTO YINPABIEHHS areHTHOH CHCTEMOW TpeOyeT pa3paboTKH,
COOTBETCTBYIOLIIEH MaTeMaTW4eCKOH MOJENH A MONYyYCHUS] ONTHMAIBHBIX ITOJMTHK YIIPABICHHS.
CocCTOsIHUE CHUCTEMBI «IIOPTOBBIH TEPMHUHAID» MOCPEACTBOM JICHCTBUI areHTOB JOJKHBI M3MEHSATCS UL
JOCTIDKECHHS pe3yIbTaTa: 3aBeplIeHHe IOrPY3KH/Pasrpy3KH CyJHA B MAKCUMAaIbHO KOPOTKHE CPOKH.

OTOT MOIXOX K MOJIEIMPOBAHUIO ITOBEICHYECKHX MOJENICH EeHEeHTPAIN30BAHHBIX areHTOB
peanmu3yeTcsi Ha OCHOBE MAapKOBCKHX mporeccoB mnpuHstus pemennin (MIIIP) u npuriumon
JUHAMMYECKOrO IporpaMMupoBaHus. MMeercs BBUIY, YTO areHT obnajgaeT MH(OpMalHel TONBKO O
TEKyLIeM COCTOSHHM IIpoliecca. BzamMopeicTBUE areHTa €O Cpefod pa30HBaeTcs Ha MHOXKECTBO
TIOBTOPSIIOIIMXCS] 3MIM30/10B. ATEHTBI CTPEMSATCS HAWTH ONTUMAIBHOE pEIIeHHe OOIeH 3amaun —
NOTpy3Ka/pasrpy3ka Cy/[Ha 3a CYeT YNpPAaBJICHHA MapIIpyTaMH, OObEKTaMH TepMHHala WU T.A. B aroi
CHCTEME areHThl B3aUMOJCHCTBYIOT B JHHAMHUYECKOM OKPY)KCHHH M MBITAIOTCS COTJIACOBAHHO HANTH
IJI00aIBHBIN ONTUMYM JUIS BCEX IPOTOKOJIOB YIPABICHUS TEPMUHAIIOM.

O¢¢extuBHoe ympaBinenne TCK tepmuHana 3akimroyaercs B 3(QEKTHBHOM OIEpaTHBHOM
YIpaBIEHUM BCEMHM €€ pecypcaMu(BaroHbl, TIPY30BHKH, CyJa, KOHTEHHEPBI, MapLIPYyThl, CKJAJ,
nH(OpPMAIMOHHBIE CHCTEMBI). MOJETMPOBaHWE Ha OCHOBE areHTHOTO IIOJXO0Ja JOJDKHO IO3BOJHTH
IOJIyYHUTh CUCTEMY, CIIOCOOHYIO K CaMOOPTIaHU3aLMH IIPH KOHKPETHBIX 3aJaHHBIX IIapaMETPax.

Cxema Mozenu nopra
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Spoken Language Understanding using Discriminative Classification
Models

The field of spoken language technologies is concerned with improving
human-computer interactions, by using the communication channel that is the
most familiar to human beings: natural language. Recent advances in
automatic speech recognition (ASR) enables machines to convert sound waves
into words, in real time. Once the ASR component has identified the word
sequence uttered by the speaker, this sequence still needs to be mapped to a
meaning representation that the system can understand. For example, both
utterances 'l want a pizza' and 'T would like Italian food' could reasonably be
mapped to the same meaning representation in a restaurant recommendation
system, e.g. INFORM(FOOD(ITALIAN)). The system can then reason over
this meaning (semantic) representation and produce an appopriate answer. See
http://mi.eng.cam.ac.uk/research/dialogue/demo.html for a live demo of the
Cambridge Tourist Information Dialogue System.

This article describes a new method that learns statistical models which
take a word sequence as an input, and output a semantic tree combining the
semantic concepts representing the input utterance. For example, the utterance
'l want cheap Italian food' can be represented by the semantic tree
INFORM(PRICERANGE(CHEAP) FOOD(ITALIAN)). An important aspect
of our algorithm is the division of each semantic tree into concept tuples,
which consist of contiguous concepts within branches of the tree (e.g.
INFORM->PRICERANGE and PRICERANGE->CHEAP).

The learning algorithm consists of the following steps:
- Input: a set of (utterance, semantic tree) pairs a domain database.
- Output: a set of semantic tuple classifiers.

Dr. Francois Mairesse

T UNIVERSITY OF

Dialogue Systems Group

Cambridge University Engineering Department,
Trumpington street,

Cambridge CB2 1PZ,

United Kingdom

1. For each utterance, compute a feature vector made
of counts of all sequences of 1 to 3 contiguous words
(n-grams) in the data. For example, in the utterance 'l method:

want cheap Italian food', count(l want cheap')=1 - Input: an unseen utterance, the semantic concept classifiers.
and count('French food')=0. - Output: the semantic tree of the input utterance.
2. For each semantic tuple in the semantic trees of the 1. Compute the utterance's word count feature vector and
training data: filter out those not seen during training (unseen n-grams).

Once the SVM models have been trained, they can predict
the semantic tree of unseen utterances using the following

(a) Create a dataset associating each training utterance
with a binary class representing whether the tuple
occurs in  the  utterance's semantic  tree.
(b) Train a binary Support Vector Machine (SVM)
semantic tuple classifier that predicts the class---i.e.,
the tuple---from the n-gram feature vector. The top root
concept is predicted using a single multi-class classifier.
A SVM is a statistical classification model which
learns a class separation boundary by maximising the
margin between the boundary (= a hyperplane in the
feature space) and the closest points to the boundary in
the training dataset (= support vectors). SVMs have
been shown to produce state-of-the-art results for many
language processing tasks, i.e. they can predict the class
of unseen data points with high accuracy.

2. Run all semantic tuple classifiers on the utterance's feature
vector, and set T equal to the set of positively classified
tuples.

3. Initialise the output semantic tree as the predicted root, and
a variable r pointing to the root concept. Then, for each tuple
t of T whose parent cocept is the same as r, append t's
remaining nodes to r in
the semantic tree, and remove t from T. Start over recursively
by setting r equal to t's terminal node, until there are no
tuples in T with a parent matching r (see Figure).

OnekTpoHHas noyta: Info@salogistics.ru 4
Ten.:+7(812) 315 4976, +7(812) 571 70 11
190000, CaHkr-lNeTepbypr, yn. bonblwas Mopckas a. 67
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<s> | want a Chinese restaurant near the NEAR_NAME(railway station) </s>

(food—>Chinese)
classifier

(inform—>food)

classifier (food—>French)
classifier inform

(inform—>drinks)
classifier " /I\

food type near

root (inform—>near) (near=>near_name) |
classifier classifier classifier »
restaurant
_ ’ (inform—>stars) _ railway
inform classifier Chinese station
(type—>hotel)
(inform=>type) classifier
classifier
(type—>restaurant)
i3 classifier
inform
—_—T Figure

food type near

This algorithm was evaluated on datasets from two domains: Tourist Information (TownInfo)
and Air Travel Information System (ATIS) domains. Evaluation results show that they produce
between 94% and 96% F-measure when predicting the meaning representation of a set of held-out
utterances. This method was shown to outperform a handcrafted Phoenix grammar on the TownInfo
domain, and it performs as well as current state-of-the-art techniques on the ATIS domain.

This technique thus provides a simple way to build a spoken language understanding component
from annotated data. The main advantage of such satistical methods compared with traditional
handcrafted rules is that they are more cost-effective, and scalable to new domains. As user
utterances are often ambiguous, future work should investigate the use of confidence scores to model
uncertainty about what the user said.
Additionally, further work should evaluate whether this technique can scale to more complex
semantic representations.

OnekTpoHHasa noyta: Info@salogistics.ru 5
Ten.:+7(812) 315 4976, +7(812) 571 70 11
190000, CaHkt-leTtepbypr, yn. bonbwas Mopckas a. 67
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[ToBeimienue 3¢ pexTuBHOCTU pa3zpaboTKu
nporpamMmmuoro obecrneuenus CAITP

Pazpaborka mporpaMMHOro  obecredyeHus CHCTEM  aBTOMAaTH3UPOBaHHOTO
IPOEKTHPOBAaHUS ATO O0JIACTH, I/Ie BEIIMK PHCK YpE3MEPHBIX 3arpar, TpeOyeMbIX I
co3manus npoxaykra. Ilo cremeHu Takoro pucka oO0NacTb HpUONIMKAeTCs K HAaydHO
HCCIIeIoBaTeNbCKUM oOmacTsaM. Puck OombmIMX 3aTpaT CBsi3aH C psioM  (hakTOpOB,
JeTIaloMMUX pa3paboTKy IJI0OXO NMPOTHO3UPYEMOH. OTH (aKTOpBI: BBICOKAsh HAYKOEMKOCTb,
MOTPeOHOCTh  KOMIUJIEKCHOM  aBTOMAaTH3allMM,  W3MEHYMBOCTH  TpeOOBaHMH K
pa3pabaTeiBaeMOMy MpPOAYKTY, HEJOCTaTouHas KBamH(UKaus pa3pabOTUYHMKOB B
NPUKITATHOW 00JIacTH, a TaKkKe TEXHHYECKUEe OrpaHUuYeHHs. OTH (aKTOpPBl BHOCAT
HEOIIPEeIEHHOCTh B pEIIaeMyl0 3a/ady pa3pabOTKH, YTO BBI3BIBAET HEBO3MOXKHOCTh
TOYHOIO pacueTa OrJUKeTa U CPOKOB BBINOJHEHUs pa3paborku. HecBoeBpemeHHOE

HayuyHbIn pykoBoauTens pacrio3HaHue 3TOM HEONPECACICHHOCTH, a4 TAKKE HCHpaBHHLHLIﬁ moAXoJ K €€ pa3pCuICHUIO

AOLEHT,K.T.H.
AHppoHoB C.A.

MOTYT 3HAUUTENIBHO YBEIMYHTDH 3aTpaThl, TpeOyeMble A MPOBEACHUS Pa3pabOTKH, UYTO
MOXeET cZienaTh pa3paboTKy HEBBIIIOJTHUMOMN B KOHEUHOM CYETe.

B Hacrosiiee Bpems CymiecTByeT psii moaxonoB k paspabortke [10 CAIIP, yacTs Takux
MOJIXO/I0B aKUEHTHPYET BHUMaHHE Ha Ipolecce pa3padOTKH W YNPaBICHUU WM, ApYras 4acTh
MOJXOJO0B AKIEHTHPYET BHUMaHHE Ha KiIacCHQUKAUWMU 3a7ad U BBIOOpE aJrOPHUTMOB HX
pemennsa. OHAKO HU T€ HU JPYyrUe MOJXOABI HEe MPEJOCTABIAIOT MEXaHU3M I IIPEOI0JICHHS C
TpyOHOCTEH pelieHust IUIoX0 (OpMaM3yeMbIX 3ajad C YYeTOM 3aTpaT Ha BBIIOJIHCHUE
pa3paboTKu.

B pabote npuBeneHs! CrIOCOOBI BBIICICHUS ILIOX0 B pabote HpEUIaracTCsa METoA
(opmanu3yemMbIX 3a7ad, BEIOOpP METO/OB PELIEHUs TaKUX HMCIIONB30BAHMS YACTHBIX PCLICHHH M aIrOPHTM
3a7]a4, OLICHKA 3aTpaT Ha PEIIEHUE TaKUX 3a]ay, a TaKxKe uX 00pabOTKH, MO3BOISIOLIMHA HCIOIB30BATH
aJIrOpUTM UTEPATUBHOTO npeo6pa3OBaHHﬂ YaCTHBIC PCHICHHSA C MUHUMAJIbHBIM PUCKOM IJIA
CEMAHTUYECKOW OOBEKTHON CeTH, NPUMEHUMBIA [T ApXUTEKTYPhI MpoayKkTa. OOmmi BUJ alropurma
peIIeHus TUI0X0 (GOopMaTH3yeMBbIX 3a/1a4. npencrasieH Ha Puc. 1

B pabore paccMmarpuBaeTcs — KJIaCCHUYECKHIA An S

MOAXOJ  OpraHu3alud  pa3paboTKH  MPOTPAMMHOTO

ob6ecneuenuss CAIIP — 1.H. modenb 600onada (MIIAHOBBIN / \
Mmoaxoa). A Tarke Tpymmna «TUOKUX» METOJOB ;
pa3paboTKy U yIpaBIeHHUS.
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Paspabotka MO B COOTBETCTBUMN C «MOAENbIO BOoAoNaaa»

B nmuccepranmonHoii paboTe mpoBeseHa OTpabOTKa MPEINCTaBICHHBIX METOIUK B XOJE
CO3JIaHMsI MTPOrPaAaMMHOI0 KOMITJIEKCA, PEIIaloIIero HeTPUBHUANBHYIO 3aauy CHHTe3a (puibTpa ¢
MTOMOIIBIO JIBYXITAITHOM MpOLEaypsl pacuyeTa. ABTOMAaTH3MPOBAHHOE PEIIEHUE 3a/1a4i CHHTE3a
TaKUM METOJOM IPOM3BOAMIIOCH BIlepBBIE. B Xonme pa3paboTKu ObUINM BBIABICHBI HEIOCTATKU
ONMCAHHBIX MeTOAWK. Pa3paboTka mo3BosimiIa anmpoOHpOBaTh METOAMKY JIMIIEHHYIO 3THX
HEJ0CTaTKoB. MeToJuKka OTBE4aeT Ha BOIPOC: KaK aBTOMAaTU3UPOBATh pELIEHHE ILIOXO
(dopmanuzyembIx 3a1a4 npu pazpadorke CAIIP.

190000, Cankr-lMeTepbypr, yn. Bonbwas Mopckas a. 67
OnekTpoHHan noyta: Info@salogistics.ru 6
Ten.:+7(812) 315 4976, +7(812) 494 70 93












