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POYEB K. B. .
0 BO3MOXHOCTH CO3JAHUS EAMHOU HH®OPMAIITHOHHOU
CUCTEMbI OIIEHKH U OIVIATBI TPYAOBOU JEATEJIBHOCTH

O BO3MOXHOCTH CO3/IaHUA €IUHOU
WH()OPMAITMOHHOUW CUCTEMBI OIICHKU U
OTUIATHI TPYIOBOM JACSITEIBHOCTH

K. B. PoueB

Y XTUHCKUH TOCYJapCTBEHHBIN
TEXHUYECKUN YHUBEPCUTET, I'. YXTa

B cmamoe paccmompena
B803MONICHOCHIb CO30aHUA eouHou
cucmemvl  opmuposanus - Ki04egvlx

noxkasamenet d¢pgexmusnocmu pabomol
COMPYOHUKO8 NPEeOnpusmuil CmpaHvl ¢

nocne0o8amenbHou uepapxuieckou
KOpPEeKmupoeKou noxkazameineu
aghghexmusnocmu om YHUBEPCANbHBIX K
cneyugpuueckum o1l pecuonos,
onpeoeneHHbixX npeonpusimutl u
0oJ1CHOCmEl. Onucanwi cnocood

pacnpeoenenuss oniamel mpyoa Ha 6asze
NOOOOHOU cucmemvl U HEKOMopble ee
00CMOUHCMEBA U HeOOCMAMKU.

Knrwoueswvie cnosa: KIIO,
mpyoa, >¢pexmushviii KOHMPAKM.

OyYeHKa

BBenenue

About the possibility of creating a
unified information system of
assessment and payment of labor
activity

K. V. Rochev

Ukhta State Technical University,
Ukhta

The article considers the possi-
bility of creating a single system of
key performance indicators for em-
ployees of companies in the country
with a consistent hierarchical ad-
justment of performance indicators
from the universal to the specific for
regions, companies and positions.
The method of distribution of remu-
neration on the basis of such a sys-
tem and some of its advantages and
disadvantages is described.

Keywords: KPI, job evaluation,
effective contract.

CymectByromias (opma pacupeneseHus IeHEKHbIX CPEICTB 3apOoIniach e
Ha 3ape nuBuUiaM3anuu. [loaxonpl K BbeIIuIaTe 3apabOTHOM TJIaThl 32 BPEMsI U BbI-
MOJIHEHHBIN pe3yJbTaT TakXke ObUIM CPOPMUPOBAHBI 33100 10 UHPOPMAIIMOH-
HOM 3MOXM, KOrja He ObUIO BO3MOXKHOCTH MPOU3BOJUTH JOCTATOUYHO CJIOXHBIE
pacuéThl U YYUTHIBaTh BCE MHOXECTBO (DAKTOPOB UEIOBEUECKOH IESTEIbHOCTH.
Taxkum o6paszom, hopma pacrpesesieHus IEHEeKHBIX CPEICTB pa3BUBaIach, oopac-
Tasi MHOKECTBOM (popMabHOCTEH, 0COOEHHOCTEN yuéTa U TOHKOCTEH peaan3aiui,
HO MPAKTUYECKH HEe MeHssich mo cBoed cytu [1]. Ilpu stom, undopmanronHas
AM0Xa OTKPBIBAET COBEPUIEHHO HOBBIE BO3MOXHOCTH U IMO3BOJSET OCYLIECTBUTH
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TO, YTO paHEC HEC MPCACTABIIAJIOCH BOSMOKHBIM B ITPUHITUIIC. I[aﬂee MpCACTaBJICHBL
PasSMBIIIJICHUA aBTOpPa 00 OIHOM M3 BApHWAHTOB ITOCTPOCHUA eI[HHOﬁ CHCTCMBI
OLICHKH U OIlJIaThI pr,Z[OBOﬁ JACATCIBbHOCTH.

OO0was Moaeab pacliMpsieMoil oueHKU 3G GeKTHBHOCTH TPyaa

Haubonee nenecooOpa3HbIM Ha HBIHEIITHEM dTarie pa3BUTHs OOIIECTBA U UH-
(bOopMaIMOHHBIX TEXHOJOTHM MpeacTaBisieTcss popma OIIaThl TPy/a, MO3BOJSIO-
1asi TMOKO M YHUBEPCAIBHO YUUTHIBATh TEKYIIUE PE3YJIbTAThl U HApaOOTaHHBIN 32
BCIO KU3Hb NOJIe3HBIN 3 dekT it odmectra. [Ipennaraercs cienyomui moaxo
K OIIEHKE Tpy/ia.

Tpyn Bcex paOOTHUKOB OIIEHUBAETCS MO CHUCTEME MoKazaTelel, cTposieiics
UEPapXUYECKU:

1. OOue yHuBepcanbHbIE MMOKa3aTeNu, LenecooOpa3Hble A CTpaHbl B Lie-
JIOM 10 cepam eATeIbHOCTH (HalpuMep, MyOJIMKauu B BEAYIIUX KypHAIax) —
UCITIOJIB3YIOTCS JJI1 OUEHKH TPYJla BCETO HACEJICHUS

2. [loxazarenu pe3yiabTaTUBHONW pabOTHI B COOTBETCTBUHU C MPOGECCHOHATb-
HBIMH CTaHJapTaMU — IPUMEHSIOTCS B COOTBETCTBHH C TUIIOBBIMU JOJKHOCTHBIMU
00s3aHHOCTSIMU JIJI KaXKJI0M KOHKPETHOU npodeccuun

3. [lokazarenu u BecoBbie KOAD(GUIIMEHTH PETHOHOB — PACIHIMPSAIOT CIEKTP
OLICHKM M KOPPEKTUPYIOT BECOMOCTb MOKA3aTENEeH CTpaHbl JUIsl ONPEACIICHUS BEK-
TOpa Pa3BUTHs PETHOHA — MCHOJB3YIOTCS JUISl OLEHKH TPyJa BCErO HACEJICHHS B
peruoHe

4. ITokazaTenu U BecoBbie KOAIDPUIIMEHTH KOHKPETHBIX OpraHU3alluid — J0-
OaBIIAIOTCS K MPEAbIAYIIUM KPUTEPUSAM MIPH HEOOXOAMMOCTH yué€Ta 0COOEHHOCTEN
OTJEJIbHBIX OpraHU3aliil IPU OLIEHKE TpyJa UX paOOTHHUKOB

5. lokazatenn u BecoBble KOADPUIMEHTHI OTAETBHBIX MOAPA3ICICHUH,
nobkHocTe u nepcoHanbHble KPl HajacTpanBaroTcsi Haj BCEeMHM OCTaJIbHBIMU
YPOBHSIMH.

MOo>XXHO MpeACTaBUTh 3Ty MOJIENb B BUAE NUPaMUAbI MMOKA3aTENel OLIEHKU
00I111eCTBEHHO-TI0JIE3HOM AesiTeTbHOCTH (puc. 1).
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YHMBepcaan ble
NnoKa3satenun

Mokasatenu nogpasgeneHui

Pucynox 1. [lupamuia nokaszarenei orieHKA 00111€CTBEHHO-TIOJIE3HOM
JESTEIbHOCTH

Ocob6eHHO cliokHa OlleHKa ¥ (hOPMHUPOBAHUE aJICKBATHBIX KPUTEPUEB IS U3-
MEpEHUsl YIPaBICHUYECKOTO TPyJa, MPEernojaBaTeIbCKOM paboThl U psifa APYTrHX
HarnpaBJICHUH YenoBeveckoi nestenbHocTd [2]. [lepBoe npubamKkeHue moao0HoM
MEpapXUu C BBIJCIICHUEM OOIIMX M YaCTHBIX MOKa3aTelieil Ha mpuMepe By3a ObLIO
paHee peanu30BaHO B CHCTEME OLIEHKE IEATEIIBHOCTH COTPYIHUKOB, OIIMCAHHOU B
cratbe [3].

Tpyn paOOTHUKOB B Ka)KAOW OTpacid OIEHUBACTCS HA OCHOBE MEPApXHH MO-
Kazarenerd | m 2 ypoBHS — pe3ysIbTaThl MO ATHUM MOKA3aTENIAM OIIAYMBAIOTCS U3
benepaibHOTO OIOPKETA, MO MOKa3aTesIM 3 YpOBHSA pacHpelestoTcs JOMOTHU-
TeNbHBIE OIOKETHl PErHOHOB, MO MOKaszareiasiM 4 YpPOBHS — JOTOJHUTEIbHBIC
OIO/HKETHl OpraHU3aIlHii, a MO MOKa3aTeNsIM 5 YPOBHS — OIO/KETHI MOAPa3IeICHUN.
bro/xeThl pernoHOB, OpraHu3alvii U OTAEIOB COOTBETCTBEHHO UMEET CMBICH pac-
NpEeAEsaTh 0 CXOAHOW CXE€ME OIIEHKH BBINOJHEHHS MU MX KIIFOUEBBIX MTOKa3aTe-
neit 2GpHEeKTUBHOCTH.

OO6mwmit pacy€T BO3MOKHO TIPOU3BOIUTH HA OCHOBE JTUHEHHOUM CBEPTKH (CyM-
MBI B3BEIIEHHBIX PE3YyJIbTATOB) M0 BCEM pe3yJibTaTaM, JOCTUTHYTHIM IO MOKa3aTe-
JSIM COOTBETCTBYIOILLIETO YPOBHS 32 ONPEACIEHHBIN NEPUOM, KaK IMPOU3BOIUTCS,
HanpuMmep, B MHaekcHo# cucteme onenku aestenbrocTH [TIC (puc. 2) [4].
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MUTorosbit UHAEKC

HOPMUWUPOBAHWUE MAaKCUMYMOM
(MpUHUKMN copeBHOBATENLHOCTH)

MHAeKcbl no pasgenam

HOPMMPOBAHNE MAKCUMYMOM
(MpUHUKMN copeBHOBaTENbHOCTH)

Pucynok 2. CxeMa HOpMUPOBAHMS MIPU OLIEHKE PE3YJIbTATOB TPY/ia
B MHaexkcHOM cucTeMe

3/1ech IMEET CMBICI UCIIOIB30BaTh COUETAHUE WHTETPAbHOTO U nuddepeH-
LUAJIBHOTO MOAXOAOB [9], MPU KOTOPOM, BCA MOJIydaemasi YeJIOBEKOM oIulaTa Tpy-
na OyJIeT CKIaJAbIBAThCs U3 ABYX YacTeil:

1) 3a texymmii pe3ynbrat (HacTh A), BBITOJHEHHBIH 3a OMPEACIEHHBIN MTepH-
0J1, HallpUMep, MECSIl WU ToJ, aJlbTEPHATUBOUN SBISIOTCS €IMHOBPEMEHHBIE BbI-
IIaThl 32 KAKIBIM JOCTUTHYTBHIM pe3ynbTaT — 37eCh HEO0OXOAUMO T0100paTh
HamOoJiee TOIXOMAIMN TPOMEKYTOK BPEMEHM i obecrneueHus U Hambosee
aJICKBaTHOM OIICHKM KadecTBa paOOThl, MOJIYYCHUS] MAKCUMAIBHOTO TMOJOKUTEb-
HOTO 2 (dexTa u obecrieueHrsi HauOOBINEH BHEITHEH MOTUBAIIUA U HAMMEHBIIIETO
€€ CHMYKEHHUSI C TCUCHUEM BPEMEHH.

2) 3a Bce Bpemst TpyaoBoit aesreabHocTH (Hacth B) — 3TOT pesynbrar Oymer
HAKaIIUBAaThCsl YEJIOBEKOM BCIO KU3Hb, MPEANOYTUTEIHLHO B JIMHEWHOU (opme,
au00 C HEOOJIBIIMM TOCTENEHHBbIM YObIBAHHMEM MpUpAICHUS, K MPUMEPY, Kak
y = *Vx. [Ipu oTOM, pe3ynbTar OICHKU AJII HAKOIUICHHS, €CTECTBEHHO, JOJDKEH
OpaThCsl U3 MEPBOM YaCTU — M3 TEKYIEeH OleHKHu 3a Mecsil. LlenecooOpaszHo u no-
OaBJeHHE HEKOW MUHUMAaJIBLHON CYMMBI, ONPECISIIONIEH TPOKUTOUHBIH MUHUMYM.

PacnpenesieHue oniiaTsbl TPy1a HA OCHOBE MO/IeJIM PacIIUPsAEeMOH OlleHKHU
3¢ dexTUBHOCTH TPYAA

Ha mepBbIX 3Tamax BO3MOXHO paclpeiesieHue OIiaThl TpyAa B dTUX JIBYX
HanpaBlieHus X nponopruoHanbHo: 50 % ®OT — 3a Tekymuid pesynbrar (A) u
50 % Ha HakONUTENbHYIO YacTh b.

Ha pucynkax 3—6 mpencrtaBieH NpUMep paclpeeeHus OIiaThl TpyAa B CO-
OTBETCTBUU C PE3YJbTATOM TPYJIOBOU JESATEIBHOCTH HEKHX TPEX YCIOBHBIX pa-
O0THUKOB: 1 — MOJIO/ION YENOBEK, KOTOPBIA Havall y4yaCTBOBAaTh B MOJIE3HOM nesi-
TEIBHOCTH Ha 4 roj, 2 — 4eJIoBeK, padoTarouuil ¢ OOJIBIIMMU CKauKaMH pe3yJIbTa-
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TUBHOCTH, 3 — cTaOWiIbHO oTpaboTasl M MOIIEN Ha MeHcHuio. B maHHOM mpumepe
pacnpenensembiii 6ropker npunAt 3a 100 Teic. py0., HA YacTh A HampaBlIEeHO
40 tpic. pyO., HA yacTh b — 40 Thic. py0. W HA MPOKUTOYHBIA MHUHHUMYM —
20 ThIC. PYO.
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Pucynok 4. Onnata 3a Texyuuii pesynbrat (Hacts A)
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Pucynok 5. Omiara 3a Bce Bpemsi Tpy10Boi fearenbHocTH (HacTts B)

[Ipenmaraemasi cxema OIUTaTHI TPy/Ia UMEET CMBLI B IEPBYIO odepesh B OrO-
JKETHBIX OpPraHU3alUSIX CTPAHBI, T CYIICCTBYET 3apaHee OmpeaeiaEHHBIA 00beM
CPEICTB, KOTOPBHIE MOXKHO pacIpeeInTh — OF0/HKET CTPaHbl, B TOM YHUCJIE, U3BECT-
Has ero J0Jis Ha (POH]I OILIaThI TPYy/a.

Jlnst peanuzaiuu mogo0HOTO crioco0a pacmpeneneHns GUHAHCOB HEOOXOau-
MO CYIIECTBOBaHHE W (PYHKIIMOHUPOBAHHE €AWHON HWH(POPMAITMOHHON CHUCTEMBI,
YYUTBHIBAIOIIECH BCIO MPOU3BOIUTEIBHYIO JIESITEIHBHOCTh PAOOTHUKOB OFOJIKETHOU
chepbl (J11OO HACETICHUS B IIEJIOM).

JlauHBIN crioco0 pacmpeaeseHus 0J1ar MOKET 3aMEHUTh OHOBPEMEHHO 3apa-
OOTHYIO TIJIATy — MOCTOSHHYIO U MTEPEMEHHYIO (TTOOMPHUTEITHHO-CTUMYITHPYIOITYIO)
YacTHU, MEHCHUIO U MOCOOUS OT COLMATIBHBIX BBITJIAT 1O Oe3paboTtuiie U O0JIE3HU 10
TIO/IJICPYKKH 33 POKICHUE U Ha pa3BUTHE JCTCH.
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Pucynok 6. IToroBas omnata Tpy/aa + IpOoXKHTOYHBI MUHIMYM

Tak, Hampumep, MEHCUSI 3aMEHACTCS YacThi0 b BBIMIIAT, YUYUTHIBAIOUIECH BCE
JIOCTIDKEHUSI 32 BpeMsl TPYJOBOM JedaTeNbHOCTH udenoBeka. [locie mpekpaiieHus
WIN B Clly4ae MPUOCTAHOBKU AKTHUBHOW TPYJIOBOM JESITEIBHOCTH YEJIOBEK IMepe-
CTaeT MOJy4yaTh 4acTh A CBOEro J0X0Jla, OJIHaKO 4acTh b ocTtaércs, 1 oHa TeM
OobIIIe, YeM OOJIbIIE TI0JIb3bI OH YXKE YCIEN MpUHECTH 001IecTBy. O1uiaty u KoM-
MIEHCAIIMI0 OCOOBIX CITy4aeB, KaK COIMAIbHBIX, TAK U MPOU3BOJACTBEHHBIX, MOKHO
peaycMaTpUBaTh B BUJIC TTOKa3aTeIeH.

BriBoabI

[TomoOHBIM MOIXOJ MO3BOJUT MPUBECTU BCIO HBIHE CYIIECTBYIOIIYIO 3aIly-
TAaHHYIO CXEMY OIUIaT TPyJa W MOJIEPKKU COLMAIbHO HE3aIUIIEHHBIX CIOEB 00-
IIECTBAa B €IMHYIO MPO3PAYHYIO JJI BCEX CHUCTEMY, COKpPATHB T€M CaMbIM KOJIOC-
CaJIbHbIE W3JIEPKKH Ha ee (popMHpOBaHHE W TMOAJEPKaHWE OpraHaMu Trocyaap-
CTBEHHOM BIIACTH W OpTaHU3aIUsIMU U U3ydeHue HaceneHueM. OH MO3BOJIUT OTOM-
TH OT HEOOXOIMMOCTH MOCTOSIHHO «M300peTaTh BEJIOCUTICAb) Ha MECTax, Ompee-
asie Kputepuu 3(PGEeKTUBHOCTH PabOThl COTPYIHHUKOB, BBIOWMpasi KaKyl OO
HAIpaBUTh Ha OKJIAJ, a KaAKyI0 Ha CTUMYJIHMPYIOIINE BBIIUIATHI (3a4acTylo, 3aBE0-
MO B HEBEPHBIX MPOIOPIHAX), pa3padaThiBasi COOCTBEHHBbIE HH(GOPMAIIMOHHBIE
pemienusi. Koneuno, cyimiecTByeT crenrduka B pa3HbIX pErMOHaX U OpraHU3aIusX,
OJTHAKO €€ BIIOJIHE MOKHO Oy/eT yYUTHIBATh BBEJICHUE JOMOJHUTENbHBIX MOKa3a-
TeNeW U KOPPEKTHPYIOMUX KOA(P(GUIMEHTOB HaJ OCHOBHOM MOJENbIO OLEHKH,
OTPEAETSAIOUMX BEKTOPHI Pa3BUTHS KOHKPETHBIX OPraHU3alMi U TEPPUTOPHIL.

EctecTBeHHO, BBIOOp ONTUMAIBLHOrO Habopa mokazateneid U Ko3PQUIUEHTOB
OLICHKH JIeITEeIbHOCTU TpeOyeT MpOBEACHHs] MacITaOHBIX uccieqoBaHuil. OIHaKO
oO1rasi KapTHHA BUAWUTCS OJHUM M3 Hambosee 1eaecooOpa3HbIX MOAXOA0B K Opra-
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HU3AI[MH CHUCTEMBbI pacIipe/ieieHus] BO3HArPaXIeHUs 3a Tpyd B 0003puMOM Oy1ry-
IEM.

Tabnuma 1. Hexotopblie cuiibHBIE U Ci1a0ble CTOPOHBI IPEIaracMoi CHCTEMBI

I1mrochl Munycsl
— Enunas Bl nns ananuTuku, ctaTu- — Cno>XHOCTh BHEJIPEHUS
CTUKU, IPUHATHUS PEIlieHUui U ynpasie- |— HeoOkaTaHHOCTH perieHus
HUS IPUOPUTETAMU HACEICHUS — YTpo3bl 6€30MaCHOCTH MTPU HEKaye-
— CokpaltieHue u3ziepKex CTBEHHOU peanu3aiu
— HuBenupoBanue npo6isiem rpu Hefo- | — Heo6XoammMocTh BKITIOUEHHUS BCETO
cTaTKe OroJKeTa HACEJICHUS B CUCTEMY OHJIAIH-OLIEHKU
— lenmocTHbI MexaHu3M pacnpenaene- | — HeoOxoaumMocTs nepBOHAYaTIBLHOM
HUS (PUHAHCOB cTa0mIn3auu
— ITpo3pavyHOCTh (PMHAHCOBOI CUCTEMBI

[Tpu 3TOM, HAKOIUIEHUE CTATUCTUKU IO pe3ysibTaTaM y4éObl U pabOThl Hace-
JIEHUSI TIO3BOJIUT, HA OCHOBE 00pabOTKH O0IBIIOT0 00bEMA JaHHBIX, PACIPEIEIIATh
BBIIYCKHUKOB y4€OHBIX 3aBEe/ICHUH 10 HanboJjee MOAXOIAIINM IpodeccusiM U OT-
pacisiM HapOJHOTO X035MCTBa, 0OecrneurBas NoBbIIeHNE 3()PEKTUBHOCTU TPYAA U
YPOBHSI )KU3HU B CTpPaHe. A B JaJIbHEUIIEM, CYIIECTBOBAHUE TAKOW CHCTEMBI MOTJIO
OBl JaXe MO3BOJIUTh 3aMEHUTH OOpaIlleHHE HAJWYHBIX JCHEr Ha HHAEKC oOlile-
CTBEHHOW IOJIE3HOCTH WHIMBHUAYYMa, HA OCHOBE KOTOPOTO YEJIOBEK CMOXKET IIO-
Jy4yaTh B CBOE paclopsKeHUE ONpeleIEHHBIN YpOBEHb MaTEpUATIbHBIX OJIar.
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(MI'PU-PITPY), r. Mocksa, Poccus

Buicwee 2e071020pa36e004HOe
obpazosanue 6 Poccuu u ¢ MI'PU-PI'TPY
cneyugpuuno.  OHO  —  uMdKCEHepHOe.
OKoHomuyeckass U NOAUMUYECKAS] POJib
svicuLeco 0bpaszosanusi 8 Mupe
gospacmaem. B omom  ommnowenuu
2e0102Usl opetighyem 8 CMOPOHY
eeonoumukuy. MecmopooicOeHus none3Hvlx
uckonaemvlx  ucmowaromes.  Pacmém
MUPOBOLL CNPOC Ha npogheccuu 2e010208 U
20PHBIX UHDICEHEPO8. ObyueHue
UHOCMPAHHBIX CMyO0eHmos umeem
cmpame2uyeckoe 3HayeHue oAl
Gdopmuposarnus H08020 0OIUKA 27I0OATILHOT
9KOHOMUKU U MUPOBOU moposnu. B Poccuu
CUNbHASL  Cblpbesasi  IKOHOMUKA.  Dmo
npuenexaem CMyO0eHmos us
pazsusarowuxci cmpan mupa. MIPHU-
PITPY senaemcs 6edywum 68y30M no
noo020moexe Ccneyuanucmos
eeonoeuueckoeo  npoguaa. Ilpugoosamcs
HOBble OaHHble O 8y3e U GUOAx 00YUEeHUs.
llokasanel HayuHvle u 00pazosamenbHblE
npoobaemul 8 cghepe svicuieco 0OPaA308aAHUAL.

Knrwoueswvie cnosa: neopononvzosanue,
goicwas wxoaa;, MI'PHU-PITPY, ceonocus;
MUPOBASL IKOHOMUKA, NOO2OMOBKA KAOPOS.
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Higher geological education in
Russia and in MSGPI-RSGPU specif-
ic. It — engineering. However, the eco-
nomic and political role of higher ed-
ucation in the world increases. Miner-
al deposits are depleted. Growing
global demand for the profession of
geologists and mining engineers. In
Russia a strong resource-based econ-
omy. It attracts students from develop-
ing countries. MGRI-RSGPU is the
leading universities training special-
ists for mining. The article presents
data about the University and types of
education. Shown scientific and edu-
cational problems in higher education.
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B mupe pacTér KOHKypeHIUs 3a JIOCTYI K IMOJE3HBIM HMCKOIMAeMbIM 3EMIIU.
KonkypeH1usa pacter Mexay BBICOKOTEXHOJOTMYHBIMHA CTpaHaMW Mupa. Takue
OCOOEHHOCTH CJIETyeT YUYUTHIBATH B POCCUHCKOM 00pa30BaHUH, BKIIFOYAs T€OJIOTH-
yeckoe oopazoBanue B creHax « MI'PU-PITPVY». HyxHbl HOBBIC TOIXOBI K OpTa-
HU3AIUH T€OJOTHYECKOTO 00pa3oBaHus Kak sl rpaxkaad Pd, tak u rpaxaaH u3
OJIM>KHETO U JalibHEro 3apyOexbsi. HoBast Mojenb BBIMYCKHUKA TEXHUYECKOTO
YHUBEpPCHUTETa TpeOyeT JTyUlIuX 3HAHUN 10 MUPOBOM 3KOHOMHUKH, T€OMOJIUTHKE U
MEXTYHAPOIHBIM OTHOIIEHHUSIM, a TAKXKE MO S3bIKOBOM MOJATOTOBKE.

1. IlpukyiaaHasi reoJJOrusl Y HCTOKOB 00JIbINOI IeonoJMTUKA U MHUPOBOM
IKOHOMHUKH

«boabmas I'eosiorusi» — 3TO HE TOJNBKO HadalbHas cTagusi «boJabmioro
busnecay» B chepe Heapononbp3oBanus. ITo emé u muponas «boabmas [Moaurn-
Kka» [2, 3, 13, 15, 25].

MHuorue HeOoJbIIe CTpaHbl MUPa 3aBUIYIOT OIPOMHBIM MPUPOIHBIM Oorat-
ctBaMm Poccun. Ho skonomuka maneix [lIBeinapun nim ABCTpuM HAyKOEMKasi, BbI-
COKOTEXHOJIOTUYHasA U CWibHas1. Pecypchbl Heap 3/ech BTopuuHsl. [1o onenkam Bcee-
mMupHoro banka, nois npupoonoco kanutajia B CTPYKTYpe HAIlMOHAJIBHOTO Oorart-
ctBa Poccun cocraBmser okono 70 %, B TO BpeMsl Kak Ha uejnogeueckuti KarmuTail
npuxoautcs 20 % u Ha mamepuanvhwili (T. €. UICKyCCTBEHHO co3naHHbii) — 10 %
oorarctBa. B pa3zButbix ctpanax OOCP Ha npupoousiii KanuTaia NPUXOIUTCS BCETO
okoJ10 5 %, Ha uenoseueckull u mamepuanvisiii — COOTBETCTBEHHO 85 % 1 10 %.

B nocnennue roasl pocCUCKHE MOJUTHKYA U SKOHOMHUCTBI BCE OCTPEE KPUTH-
KYIOT CIJIOKHUBIIIYIOCS YPE3MEPHYIO «CHIPEBYIO SKOHOMHUKY». HO 3TO mpuponaHoe
ChIpbE, 0COOEHHO HE(Th, YEPHBIE M I[BETHBIE METAJUIBI, 30JI0TO, ajaMasbl, ya00pe-
HUS U Jp. UMEET pacTylIuii MUpOBO# cripoc. JloObIBaTh U IKCIIOPTUPOBATH TaKUE
TOBAphI C HEBBICOKOM CTEMEHb0 00paboTku 1151 Poccuu BrosiHe BBITOIHO. O 1HAKO
HeJpornoJib3oBaHue Poccun HyXaaeTcsi B pocTe NPOU3BOAUTEILHOCTH TPya C UC-
I0JIb30BAaHUEM HOBeiIIer texuuku u Texunonoruii [10, 14, 15, 19]. IToka Takoi
OM3HEC OCYIIECTBIISCTCS HA UMIIOPTHOM TEXHUKE.

JI71st poCcCUICKMX Te0JIOroB BayKHO, UTO0 P® nmeeT 00bI1yI0 U c1ab0 OCBOEH-
HYIO0 TeppUTOpUIO (0COOEHHO 3a YpajioM) U OrPOMHBIE PEeCypcChl HEJIp, MHOTHE U3
KOTOpBIX €€ He pa3Benansl. [Io ouenkam, nosst PO B MUPOBBIX 3amacax TakoBa:
Hedptp — 10-12 %, ra3z — 32 %, yronp — 11 %, xenezo — 25 %, aukens — 33 %;
uHK — 15 %, xanuitaeie comm — 31 % [15]. Cnexyer TakKe OTMETUTh TUTAHTCKUE
3amacel B P® umcTol mpecHOU BOJBI, HA KOTOPYIO YK€ (popMUpYyeTCs] MHPOBOI
peiHOK. Poccust oOpedena B XXI Beke Ha MacmTaOHOE, HAYKOEMKOE M TIPUOBLITH-
HOE HEeIPOTIOJIb30BaHME, €CIIN ... COXPAHUTCS B OCTPO MUPOBOI OOpKOE, BKITIOUas
BO3MOYKHBIE TEPPUTOPUATILHBIC BOMHBI, U30€KaB KPYITHBIX ONIMOOK B MEXKIyHa-
ponnbix otHomeHusx (CILA, Espocoro3, Kutait u ap.).

Hed1b — He caMblil BaXXKHBIA BUJ MUHEPATBLHOTO CHIPBS JJII MUPOBOW MpPO-
MBIIUIEHHOCTU. B nuaepax 4yepHble, UBETHBIE, PEIKUE U IPArOLEHHBIE METAJUIbI
JUIsl IPOMBINIIEHHOCTH. PoCT 3arpar Ha reosioropasBefiouHble pabdOTHI MO mEEp-
ObIM NOJIe3HbIM UCKONAeMblM TIPOU30IIEN B MOCIEIHUE 5 JIET BO BCEX pEeruoHax

14



HHbopMalnOHHBIC TEXHOJIOTHH B YIPABJICHUHU U 9KoHOMHEKe. 2017, Ne 1 (06)

Mupa, HO Harbosee ObIcTphiM OH ObLT B JlaTuHCKOM Amepuke u Adpuke. B HOBbIC
npoekTsl Mekcuku, Yunu, Ilepy, bpasunmun, KonymOun u ApreHTHHbI, UHBECTHPY-
€TCs J10 YETBEPTU CPEJICTB, BBIACISIEMBIX B MUPE Ha I'EOJIOTOpa3BeAKy. 3ampamuvl
Poccuu na pazeeoxy meépovix nonesnvix UCKonaemvix 6 MUposvlX 3ampamax —
sceeo 3 % [15, c. 14].

Poccust kpaline 3auHTEepecOBaHa B MPUBIICYUEHUH HHOCTPAHHBIX MHBECTULIUM K
pa3paboTKe HOBBIX KPYMHBIX M CPEIHUX MECTOPOKICHUN MOJE3HBIX MCKOMAEMBbIX.
C 9To#l 1eNnbl0 aKTUBU3UPYIOTCS MEXKIYHAPOJHBIE MPOMBIIUICHHBIE U TOPTOBBIC
cBsi3u. UéT ycunieHne MexayHapoaHOro oOpa3oBaHus Kak s rpaxiaan Poccun,
TaK M ydaluxcs 3apyOekHbIX cTpaH. OTCI0/la HOBbIE T€0NOJIMTUYECKHE TpeboBa-
HUS K COBEPIICHCTBOBAHUIO T'€0JOTMYECKOT0, TOPHOTO U HEPTErazoBoro odopaso-
Banus [10].

[To nanubiM AO «Pocreonorusi» B 2015 . Bcero notpadeno 367,9 mapa pyo.
(100 %). 13 Hux: denepanbhbiii Oromxer 31,6 (8,6 %), MpOMBINIIICHHBIE HEAPO-
nonp3oBatenmn — 336,3 (91,4 %) [http://www.rosgeo.com/ru/content/intervyu-
generalnogo-direktora-rosgeologii-romana-panova-oilgas-journal-russia]. B 0mu-
YKaWIlMe TOJbl TJIAHUPYETCS JIOBECTH T'OJIOBbIC MHBECTUIIMH B T'€OJIOTOPA3BEIKY
Poccun 1o 500 mapn py6. B mocneanue roasl U3 BceX HAllMOHAJIBHBIX 3aTpaT Ha
poccuiickyto reonoropaseaky 80 % oOsu10 Hanpaeneno na nouck Hegpmu u 2asa.
Buebrooocemunie (kopnopamusnwvie) 3ampamul Ha 2eonozuto 8 Poccuu cocmaensanu
oxono 90 % om ecex HayuoHanbHLIX 3aMpam.

B »Tux nndpoBbIX AaHHBIX MpOCMATpPUBAETCS crenuprka riayooKoro Kpu-
3Uca IPUKIAgHOM reosiornyeckon Hayku Poccun. Ho BHe Poccum takke pacryr
CBOM YTI'PO3bI JUIsl POCCUICKOT0 OM3Heca B cpepe HeapOII0Ib30BaHUA.

Taxk, mo nanueiM EBpoasuatckoro reodusnueckoro odmiectsa (EAI'O), koTo-
poe o0beauHseT 0ko0Jio 40 MpodUIbHBIX KOMIIAHUM, pabOTaIOIIKMX HAa POCCUICKOM
pBIHKE, 00bEM reo(u3nyeckux padoT sl MOUCKOB HE(PTH M ra3a COCTABIISET OKO-
g0 16 % ot o0BbEMa Bcero pelHKa HedTecepBUCHBIX ycayr. Heobxomumo yimyd-
IUTh Te0(PU3NUECKUE UCCIICIOBAHUSI CKBAXKUH HAa OCHOBE KAPOTAMKHBIX YCJIYT C
LEeJIbI0 NOBbIIEHUS 3P deKTUBHOCTH OypeHus: u HedTenqoObrun. B HacTosee Bpe-
Ms MUpOBas HedTerazoBasi HHAYCTPUSI 3aTpauyrMBaeT OrPOMHbBIE (PUHAHCOBBIE CPE/I-
CTBa Ha TOMCKM U JETAJbHYIO pa3BeJKy He(TEera3oBbIX MECTOPOXXJICHUN CTaH-
JTapTHHIMU Teo(hu3ndecKkuMu MeTojaMu. 1o olleHKaM 3KCrepToB, CUTYAIHS C pas-
BUTHEM T€O(DU3NIECKUX METOJOB pa3Beaku B Poccuu MoOKeT MpUHSTH KaTacTpo-
dbuyeckuii xapakTep u3-3a pocta unocmpanro2o npucymcemsus — 1o 10-80 %. Jlns
cpaBHenus, B Kurae u CIILIA nons mHOCTpaHHOTO Te€O(PU3UUECKOTO CEepBUCA HE
oomee 5 % [10, c. 19].

MupoBoii TOPHOTIPOMBIIIICHHBIN 1 HePTEra30Bblli OM3HEC TIEpPE JTUIOM HO-
BBIX II00AJBHBIX U HAIIMOHATIBHBIX yrpo3 [2, 3]. [TonuTtryeckas HecTaOUILHOCTD B
MUpE YXYAIIaeT peai3alli0 BBITOJHBIX MPOEKTOB. HOBBIE OrpaHUUYUTENIbHBIC
TpeOOBaHUSI K TPOMBIIICHHOCTH BBIIBUTACT YXYAIIAIONIASACS IKOJIOTHS 3EMJIH.

Bot xots u cnopHble, HO TpeBoxkHbIe (akThl: «B 1950 roxy cpeanee atmo-
chepHOe J1aBleHUE HAa YPOBHE MOPS COCTaBisuio /60 MM PTYTHOTrO cT0/10a, a KHUC-
aopoaa Obuto 20,9 %. DTu gaHHBIE MOATBEPIKIAIOT CIIPABOYHUKHU TEX JIET, KOTO-
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pBI€, CKOpee BCEro, TOYHBI, TaK Kak B 50-¢ roapl peaKTUBHASI aBUAIUS «CTAaHOBH-
Jach Ha KPBLJIO» U 3HAHUE aTMOc(epbl OBIIIO OYEHb BAXKHO. 3a MPOIIeANnue 55 et
JIOJIA AOOBUIM U COKIJIM OTPOMHBIE MacChl YIiieBOAOpOAOB (HedTH, ra3oB u T. 1.),
0€3BO3BpATHO BBIBES M3 aTMOCGheEphl, 0O MOUM mojcuéTam, He MeHee 4,4 % kuc-
nopomaa. Cerogns ero octaércs He 6omee 16 %. B pesynbpTaTe 3TOrO Cpemnee aTMo-
chepHOE MaBJICHHE HAa YPOBHE MOpPS CHH3WIOCH ¢ 760 MM pTyTHOTO cTO)I0a B
1950 r. mo 746 MM pryTHOTO cTOJ0a B HacTosIee BpeMs. ClieioBaTesbHO, 3a IM0-
CeHUE 55 JIeT MbI MOTepsId 16 MM pTyTHOTO cTOJ10a MK okosio 20 kM aTMocde-
poi! A30T atMocepbl, Kak UHEPTHBIN a3, HE MCUE3aeT, a 3HAYUT, Mbl TTOHU3UJIH
aTMoc(epHOe JaBJICHUE TOJIBKO 3a CUET MEepeBOIa KUCIOpOaa B COCTOSIHUE BOJBI U
OKHCJIOB METAJUIOB. 3a MOCJEAHHE DO JIET BhICOTA aTMOC(epbl YMEHbIIUIACh CO
101 kM 10 80 kM...» L.

B mmpe u Poccum orMmeuaercs HapacTaromias BEIpaOOTKa paHee OTKPBITBIX U
pa3BelaHHbIX MECTOPOKIEHUM, BKIItoUas U 3anackl HedTu. [lo nanueiM MuHnpu-
pobl, 3anackl HedTH 3a 10 neT BeIpocau Ha 7,6 %, B TO BpeMsl Kak Jo0bl4a — Ha
13 %, ¢ 465 M mo 526 muH T. Ecim paHbIie MECTOPOXKACHHE C 3amacaMy B
50 MmmH T g1 Poccwu cUMTAIOCh XOPOIIMM CPEIHUM OTKPBITHEM, TO CETOMHS
He(TAHbIE KOMIAHUU Pabl OTKPBITHAM B 3 MIIH T.

2. MI'PU-PI'TPY kak reosiorudeckuii By3 Me:KIyHApPOAHOI0 3HAYeHHSA

MI'PU-PITPY naér xauecTBEHHOE Te0JI0ropa3BeouHOEe O00pa3zoBaHUE MPH-
MEHHUTEJIFHO K TMPUKIAIHOW T€OJOTHH, reor3uKe, THAPOreoIoTUH, TOPHOMY H
HedTerazoBoMy aeny, skonomuke [11, 12]. I'eonornueckas Hayka pe3Ko OTIMYHA
OT AMHAMUYHBIX (U3UKH, XUMUU Wik Ouosioruu. OHa oOmepupyeT MpoIleccaMu
MPOTSKEHHOCTHIO B COTHH MHJIJIMOHOB JIET. B reosnioropassenke BeauKa poib 9KC-
NEePUMEHMANbHO20 NOUCKA, BKIIOYas pa3BeIbIBaTE€IbHOE OypeHHE MOBEPXHOCTU
3emiu [8, 20]. Ilpodeccun «reoor» M «reopusnuk» — 3TO CHEHUPUISCKA MYXK-
ckue npodeccuu, TpeOyroUMe He TOJbKO 3HAHUM, HO U KPEMKOTro 310POBbs U (Hu-
3ndeckoi BeIHOCIMBOCTH. Jlanupie MI'PU-PI'TPY nokassiBatoT pactymmuii cpoc
JIEBYIICK K TMOJYYEHHUIO I'€OJIOTMYECKOro 0Opa3OBaHMs KakK MO «CIELHAIUTETY»
(omHOCTYIIEHYATOE BBICIIEE MH)KEHEpHOE oOpa3zoBaHue B Poccum, 0coOOEHHO s
paboTaomMX Ha BOEHHO-MPOMBIIIJIEHHBIN KOMILIEKC). MeHee nomyssipeH «oakai-
BapuaT» I'e0JOTMYECKUX crienuanbHocTed. Poccuiickue pabotonarenu crpemMsrcs
He OpaTh Ha OTBETCTBEHHBIE pa0OTHI «OaKaTaBPOBY.

B 2011 r. MI'PU-PITPY Bkitoumn B CBOO CTPYKTYpy crapeimmii B Poccun
CTapoOCKOJICKHN Te00ropa3Bea0uHbiii TeXHUKYM (CTapoOCKOIbCKUHN (uman).
B ropone Hauanach moAroToBka Takxke «OakamaBpoB». s cBemenus r. CTapbii
Ockou pacrioioxkeH B benropoackoit 061acTi M1 HaCUUTHIBAeT HaceneHue 222 ThIC.
yen. (2016 r.). C 1961 r. cran pa3BuBaThCsl KAK TOPHOMPOMBIIIUICHHBIN LEHTP IJIs
YEPHOU METAJUTYPTHUHU.

1 Cwm.: http://www.dopotopa.com/smogut_li_ludi_dyshat _cherez_100_let.html.
2 Cwm.: http://www.vedomosti.ru/business/articles/2015/05/28/594024.
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Poccust siBisieTcst mpuBIeKaTeIbHONM CTPaHOM AJIi MHOTUX CTpaH Asuu, Ad-
puku u JlaTuHCKOW AMEPHUKHU B YaCTHU 8bICULE20, 8 MOM HUCTE 2€0]102U1eCcK020, 00-
paszoeanus [1, 4, 6]. B Poccuu 3arpaTsl Ha oOpa3oBanue 1o oTHOmeHuo k BBIT —
okoso 3,9 %. OmHako oHuM 4YyTh HUXke, ueM B W3pamne (6,2 %); Ounnsamun
(6,1 %); CIIA (5,7 %); ®panmuu (5,6 %); bpaswmmn (5,1 %); Kanane (4,9 %). [1,
4,5, 24]. Cpenun nmxerepHbix yauBepcutetoB Poccun MI'PU-PITPY Beimensiercs
PSAIOM CHJIBHBIX HAay4HBIX IIKOJ (ypaHOBas U peAKOo3eMelibHas reoJorus, TUApO-
reojiorus u 1p.). By3 co3gan B 1918 1. u MHOrue necarunieTus JEHCTBOBaJ Kak
«MoCKOBCKHUI reojioropa3penounbiii uactutyty (MI'PH) [11, 12, 17, 18]. B nammu
IHU ocHOBHas cneumanuszanus MI'PU PITPY — TBEpabie moOJIe3HbIE UCKOITAEMBIE
¥ BOJIa, YTO UMEET OOJIBIION CIPOC Ha BBHITYCKHUKOB B POCcUM M pa3BUBAIOIIMXCS
CBIpbEBBIX cTpaHax. OOIIee YUCIIo yJanuxcsi MpuoIMmKaeTcs K 5 ThIC. Yel.

["onoBoii Beimyck kaapoB (Oosee 20 crienranbHOCTEN) € BBICIIUM I€0JI0ruye-
ckuM oOpaszoBanueM B PD cocraBnser okono 2,5 teic. uen. Cpean Hux MI'PU-
PITPY 3anumaet Beaymiee mecto (okono 30 % obmiero Beimycka). MI'PU-PITPY
MHOTHE JECATUIETUSI GOPMUPYET eduHoe 8vicuiee npogheccuoHarvbHoe obpazosa-
Hue TI0 «IPUKIATHOW T'€0JOTUU» U «TEXHOJOTHUU Ie€OJIOTHUECKOW pa3BEIKW», KO-
opauHupys padoty moutu 30 apyrux BY30B M reosiorudeckux (axynbretoB. Ha
0a3e YHUBEPCHUTETA 8 UHMEPECax COBEPUIEHCMBOBAHUS 2e002UYECKO20 U 20PHO20
oopaszosanus 6 gyzax Poccuu nipukazom MunoOpHayku P® cozmana «Deodepann-
Has UHHOBAYUOHHAS Naowaokay. MHOrooOpasHasi NeSITeIbHOCTh OTpakeHa Ha
caiitte MI'PU-PTTPY. 3neck hakTopsl MUPOBOIT KOHKYPEHTHOCTH.

[Tpu nmoanepxxkke Muno6pHayku u Munnpupoast PO MI'PU-PITPY pacmu-
pser B 2017 1. cBoro oOpasoBarenbHylo nesarenbHOCTh (Tabn. 1). ITo roczakasy
nmpueM Ha O4HOoe 0oOydeHue (OakamaBpuaT, MarucTparypa, CICIHUAIUTET) yBEJH-
yutes ¢ 461 o 661 yen., mo 3aouHoit popme — ¢ 165 no 242 yen. Ilpuém Ha cre-
uuaiabHOCTh «lIpHKnanHas reojaorus, ropHoe Jeno, HeTera3oBoe Aey0 U reoje-
3ush» 1o o4HOM (hopme Bo3pacrtaer ¢ 230 1o 265 yen. HoBocThIO cTalm roczakas mo
crenuanbHOCTU « TeXHOIOrus Xy10KECTBEHHOM 00pab0OTKH MaTEpUAIOB» B YaCTH
JIParoLeHHbIX KaMHEW U U3JEIUHN I0OBETUPHON MPOMBIIUIEHHOCTH.

Otnenwsuble By3bl Poccuu, Brimtouas MIPU-PTTPY, B mupoBom 00pa3oBa-
TEJILHOM MPOCTPAHCTBE BBIMTPHIBAIOT KaK MO LIEHE 00pa3oBaHusl, TaK U €ro Kaude-
ctBy. Ilnara 3a o6pa3oBaHue B yHUBEpCUTETE HECKOIbKO HUXke, yeM PY/IH, PI'Y
He(dtu u raza, MUCuC (B wactu npucoenunénnoro ropHoro MITY). B 2016 r. B
obmux goxonax MI'PU-PITPY mnnara 3a o6pa3oBanue v npoXKHBaHUE B OOIIEKU-
Tuu coctasisiia 10 70 % (3To npeaenbHO JOMYCTUMBIA YPOBEHh KOHTPAKTHBIX JI0-
XOJI0B).

B MI'PU-PITPY Benércs monaroroBka mo 3aouHoil ¢dopMe o00ydeHus
(tabu. 2). Tak, Ha Hauano 2016 r. umenock 121 cryaenTt-3aounuk. M3 HUX: cnenu-
anutet — 32 yen., 6akanaBpuatr — 53 (u3 Hux 39 no cneuuansHocTH «Hedrerazo-
BOE JI€JIO», MarucTparypa — 36 yen.
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Tabnuma 1. Koutponsusie nokazarenn MunoOpHayku Poccuu npuéma cTy1eHTOB

Ha O0ropkeTHOE 00yueHue ais MI'PU-PITPY nwa 2016 u 2017 roasr

HampagpiieHusi IOATOTOBKH CTY/ICHTOB Bcero, uen. B TOM YHCIIC
OYHOE 00YYCHHE
2016r. | 2017r. | 2016T. | 2017r.
banakBapuar
MaremaTrka 1 MeXaHUKa 19 15 19 15
Hayxu o 3emiie 70 104 60 72
TexHuKa ¥ TEXHOJOTHH CTPOUTEIHCTBA 10 35 — 15
NudopmaTrka v BEIYUCIUTENIbHAS] TEXHUKA 35 49 20 29
Texnochepnas 6€30MaCHOCTb U PUPOJIO- 28 44 18 19
YCTPOMCTBO
[IpuksaaHas reojorus, TopHOE J1e710, HedTera- 45 49 20 24
30BOE JIEJIO U TeOJIC3Us
TexHomorus N1Erkoi (FOBETUPHOM ) MPOMBIIIICH- — 31 — 16
HOCTH
TexHuKa 1 TEXHOJOTHH Ha3€MHOTO TPAHCIIOPTA — 18 — 18
Hmoeo banaxeapuam 207 345 137 208
Marwucrtparypa
MaremaTrKa 1 MEXaHUKa 10 10 10 10
Hayku o 3emuie 44 50 24 50
TexHUKa ¥ TEXHOJIOTHH CTPOUTEIHCTBA 30 48 — 18
[TpuknamHas reoyorus, TOpHOE 1eIo, HedTera- 90 110 60 75
30BO€ JIeJI0 U Te0J1e3us
TexHonorust 1€rkoi (IOBETUPHOI) MPOMBIIILIEH- — 25 — 25
HOCTH
DKOHOMUKA U YIIPABJICHUE 15 31 — —
TexHochepHas 6€30MaCHOCTh U PUPOJIO- — 10 — 10
YCTPOMCTBO
Hmoeo macucmpamypa 189 284 94 188
Cnenuanurer
[TpukmamHas reoyorusi, TopHOe Aeio, Hedrera- 305 334 230 265
30BO€ JIEJIO U Te0JIe3Us
Hmoeo cneyuanumem 305 334 230 265
Bcezo no oopazoeamenvnvim npozpamman 701 963 461 661
(137 %) (143 %)

HNHocTpaHIbl YYUTHIBAIOT (PAKTOPHI KOHKYPEHTHOCTH BbICHIEr0 00pa3oBa-
Hust B MI'PU-PITPYVY: 1) cooTHOLIEHHE ynca CTYAEHTOB HAa OJHOTO MpenoaaBa-
TEJIsl TOpa3/Io BBIIE, YeM B APYruX cTpaHax: 1 k 12 (B OONBIIMHCTBE YHUBEPCHUTE-
toB CIIIA u EBponsl cootHomienue 1:25); 2) ecTh cTaHAapThl BHICIIETO 00pa3oBa-
HUS U TPOINUCAHBI JUCHUIUIMHBI, KOTOpPbIE 00s3aTeIbHbl K M3YYCHHUIO, a TaKkKe
TpeOOBaHUSI K YCJIOBUSM OOYyYEHHUS U KOMIIETCHIIMU BBITYCKHUKOB; 3) MMEIOTCS
CBOM (paKTOpbl KOHKYPEHTOCIIOCOOHOCTH BY30B, JAeUCTByOIMX B Mockse; 4)
MI'PU-PITPY ob6yuaer MHOTO acnupaHTOB U uMmeeT 6 aeictByromux B 2016 1.
JUCCEPTALIMOHHBIX COBETOB IO YYEHBIM CTENEHSM KaHAMJIATOB U JOKTOPOB HayK;
5) obyueHue una€T B OJArOyCTPOCHHOM 3JaHWU YHUBEPCHUTETA U OOIIC)KUTHU Ha
OJIHOM TUJIOIIAJIKE; 6) By3 UMEET TECHbIE B3aMMOCBSI3H CO CBOMMHU BBIITYCKHUKAMH,
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paboTaIUMHA B MHOTOYMCIIEHHBIX MPOM3BOJCTBEHHBIX KOMITAHMX IO Bceil Poc-
cun («Pocuedtb», «Hopunbckuii HUKeNb», «Anmasbl Poccun» u Ap.), a Takke B
CTpaHax OJIKHEro U JIajJbHEro 3apyOesKbs.

[To manasiM MunoOpHayku Poccun, 0CHOBHOM 00beM OUYHBIX 00pa30BaTElb-
HBIX YCIIyT MTHOCTPAHHBIM I'PaKJIaHaM OKa3bIBatOT 0Kk0JI0 100 poccuiickux By30B, B
KOTOPBIX 3aHUMAIOTCS 2/3 BCEX MHOCTPAHHBIX CTYJIEHTOB, CTAXXEPOB, aCTIUPAHTOB
u 1. 1. [1, 23]. OnHuM W3 HAIMOHAJIBHBIX JIMJCPOB B BBICIICH IIKOJE SBISCTCS
MHoronpodmibHbIN Poccutickuii yauBepcuret Jpyx0b1 Hapoaos (PYJIH), roe na
WH)KCHEPHOM (paKyJIbTeTe TOTOBIT Tak)Ke HEOOJBIIYIO TIpymiy Teosioros [22].
MI'PU-PI'TPY makaice Haxooumcs 8 4ucie maxkux «MeicOyHApOOHbIX» 8V308.

C 2012 r. B MI'PU-PITPY kapauHanbHO yJIy4yll€Ha OpraHu3anus MOATOTOB-
KM MHOCTPAHHBIX CTYJCHTOB M aCHUPAHTOB. bbula BBEIEHA JOJKHOCTH IIPOPEKTO-
pa 1o MEeXAyHapOJHOMY COTPYIHHYECTBY U OCYILIECTBIIEHA HOBAsl CUCTEMA YIIPAB-
JeHusl o paboTe ¢ MHOCTPAaHHBIMU CTYJIEHTaMH M acnupaHTamu. B Byse cran pa-
oortats B. C. Crapukos, kaapoBbiii qumioMat MU PO ¢ qunnomatuyeckuM paH-
rom «Upe3BblualiHbI U MOJHOMOYHBIN mocinaHHuK 1 kimaccay (¢ mapta 2005 r.) u
MHOTOJIETHUM OIBITOM paboTel B cTtpaHax bmmwxuero m Cpegnero Bocrtoka. B
2002-2007 rr. cyxwun [Tociom Poccuiickoit deneparuu B [Nafiane, Tpununane u
Tobaro, a nanee — B [lenapramente no pabore ¢ cooreuectBeHHukamu MU/ PO.
B stom meHemxkepe JlemapraMeHTa 1Mo MEXIyHapOIHOMY U PETMOHAIBHOMY CO-
TPYJHUYECTBY MPOSIBIISIETCS CUJIbHAS IIIKOJIa HE TOJILKO Ounjiomama, HO U nedazo-
2a, TOHUMAOLIETO MICUXOJIOTUIO MOJIOI0I0 HHOCTPAHHOIO YEJIOBEKA.

Crpaterust stoii pabotel ompenensiercs «KoHuenmueil rocyaiapcrBeHHOi
noJuTUKH P® B 00/1acTH MOATOTOBKM HAMOHAJBHBIX KaJpPOB JJIfl 3apy0ex-
HBIX CTPaH B POCCHIICKHX 00pa3oBaTebHbIX yupe:xxaenusx» (2002 r.) u ykasa-
HussMH MuHoOpHayku Poccun.

Cpeny OCHOBHBIX HampaBieHUU medcoyHapooHot Odesmenvrocmu MI'PU-
PITPY: 1) MOHUTOPUHT MUPOBBIX TEHACHLIMA B HayKe U 00pa30BaHUU, U3YUEHUE
¥ OCBOCHHE IMEPEIOBOro 3apyO0eKHOTO OMBITA; 2) WHTCPHAIMOHATN3AINS HayIHbBIX
UCCJIEIOBAHUIM U 00pa30BaTENIbHBIX PECYPCOB; 3) MPE3EHTAMN JOCTUKEHUN YHHU-
BEpCUTETA B HayKe M 0Opa30BaHWM HAa MEXKIYHApOIHBIX KOH(EPEHLHUSIX, BbICTAB-
KaX, KOHKypcax; 4) myOnukauuu pe3yJabTaToOB HCCIEAOBAHUN U paspabomox 3a
pyOexxoM; 5) MeXIyHApOIHbIE akaJeMUYecKue OOMEHBI MpernoaaBaTeneil u CTy-
JICHTOB, OpraHu3alus 3apyO0eXHBIX CTAKUPOBOK U Y4EOHO-TPOM3BOACTBEHHBIX
npakTHK; 6) obecrieueHne nmpruémMa B YHUBEPCUTET U 00yUeHHE MHOCTPAHHBIX CTY-
JICHTOB U aCMHPAHTOB, a TAaKXKe 3apyOe HBIX CHEIHATMCTOB Ha Kypcax MOBBILIE-
HUs kBanudukanuu; 7) GOpMUPOBAHHE B YHUBEPCUTETE MYJIbTUA3BIKOBON U MYJTb-
TUKYJBTYPHOM CpEbl 111 MEXAYHAPOIHOIO COTPYAHUYECTBA.

19



HHbopMalnOHHBIC TEXHOJIOTHH B YIIPABICHUHU U 9KoHOMHEKe. 2017, Ne 1 (06)

Tabmuma 2. [Ipuém cryaento B MI'PU-PITPY na 3aounoe o6ydenue B 2015/2016 roay mo HanmpaBiieHUSM TOJITOTOBKU U
CHeNUAIbHOCTSIM (AaHHbIe Ha Havyano 2016 T.)

B TOM uncie npuHsATO Ha OOyUeHHE:
u 3a cy€T OI0/HKETHBIX aCCUTHOBAHHN IO IOTOBOpaM 00
arMEHOBaHME HAIIPaBJICHU MTOrOTOBKH, crienuaibHo- | [lomano | Ilpunsro,
" OKa3aHMU TUIATHBIX
CTH 3asBICHUN BCETO ¢benepanpHOro | 010KETa CyOBh- | MECTHOTO
OroKera ekta PO OromKera 06pasoBaTeNEHEX
yeayr
1 2 3 4 5 6 7
[Tporpammbl OakanaBpraTa — BCETO 195 102 49 — — 53
B TOM YHCJIE TIO HAIPABJICHUSIM:
01.03.02 — IpuknagHas MmaTeMaTUKa 1 HHPOPMAaTHKa — — — — — —
05.03.01 — I'eosorust — — — — — —
05.03.06 — Dkosorus 1 IPUPOAOIIOJIL30BAHNE — — — — — —
09.03.02 — M opManmOHHBIE CUCTEMBI U TEXHOJIOTHH — — — — — —
09.03.03 — INpuknagnas nHGOpMaTHKA 29 13 13 — — —
20.03.01 — TexnochepHast 6€301MacHOCTb — — — — — —
21.03.01 — HedrerazoBoe semno 98 64 25 — - 39
23.03.02 — HazemHble TpaHCIIOPTHO-TEXHOJIOTMYECKHE — — — — — —
KOMILJICKCBI
29.03.04 — TexHONOTHS XYA0)KECTBEHHON 00pabOTKH Ma- — — — — — —
TepraIoB
38.03.01 — DxoHOMUKA 21 11 — — — 11
38.03.02 — MeHemKMEHT 44 13 11 - — 2
38.03.03 — Ynpapnenue nepcoHaaom 3 1 — — — 1
[ IporpaMMBbl crieMaIuTETa — BCETO 210 85 53 — — 32
B TOM YHCIIE IO CHIEIUATBHOCTSIM:
21.05.01 — IMpuxmagHas reoes3ust 1 1 - - - 1
21.05.02 — IpuxnagHas reonorus 81 37 19 - - 18
21.05.03 — TexHOJIOTHSI TEOJIOTHIECKON pa3BEIKU 70 21 13 — — 8
21.05.04 — T'opHoe nemno 58 26 21 - — 5
21.05.05 — ®usnueckue nporecchl ropHOro Win Hedrera-
30BOTO MPOM3BOJICTBA B B B B B B
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B Tom uyucie npuHsITO Ha 00yUYeHHE:

3a CUET OIOKETHBIX ACCUTHOBAHUN

110 JIOroBopaM 00

HanmeHnoBaHue HampaBiieHUs MIOATOTOBKH, criennaibHo- | [lomano | Ilpunsto,
" OKa3aHMU TUIATHBIX
CTH 3asiBJICHUN BCET0 ¢benepanpHOrO | O10KETa CyOh- | MECTHOTO
00pa3oBaTEeIbHBIX
OroKera ekta PO OromKera
ycayr
1 2 3 4 5 6 7
[TporpamMMbl MarucTpaTypbl — BCEro 121 56 20 — — 36
B TOM YHCJIC TIO HAIPABJICHUSIM:
05.04.01 — I'eosorust — — — — — —
05.04.06 — Dkosorus ¥ IPUPOAOIIOIL30BAHNE — — — — — —
21.04.01 — Hedrerazosoe aeno 105 41 20 — — 21
29.04.04 — TexHONOTHS XYA0)KECTBEHHON 00pabOTKH Ma- 2 1 — — — 1
TepHUajoB
08.04.01 — CTpouTenbCcTBO 2 1 — — — 1
38.04.01 — DxoHomuKa 12 11 — — — 11
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3. MHTerpanoHHbie  MPOLECCHl  MHPOBOI0  TFOPHONMPOMBINIJIEHHOTO
o0pa3oBaHus

MupoBoil TOpHOTPOMBIIINICHHBIH OU3HEC MEpesa JUIIOM HOBBIX TNIOOANBHBIX H
HAIMOHANBHBIX yrpo3. [2, 3]. Tlonutuyeckas HECTaOMILHOCTh B Pa3BHUBAIOIICMCS
MUpE YXYALIAET PEATU3aIUI0 BBITOJHBIX NMPOEKTOB. HOBBIE OTpaHUYUTENIBHBIE TpE-
0OBaHMS K MPOMBINIJIEHHOCTH BBIABUTACT yXYIIArOMascs sKonorus 3emiau. B mupe
0c000 3HauMMa He(Th KaK LIEHHOE ChIphE, HO HEPTh — JIMIIb OJUH U3 BUJIOB MHOTO-
oOpa3HbIX pecypcoB Heqp. B 3Tol cBsi3n MOXHO HedTera3oBblii OM3HEC paccMaTpu-
BaTh JIUIIb KaK 4acTh TOPHOIIPOMBIIIIIEHHOTO Ou3Heca. B MupoBOM pelTHHTE pUCKOB
JUISL TOPHOJOOBIBAIOIIUX KOMIIAHUM HeO0oCmamox K8aIUupuyuposaHHvlx Kaopos
IIPOYHO 3aHUMAET JIMAUPYIOLIEE MECTO, NPUUYEM YMCIO PA3BUBAIOLIUXCS CTPaH, UC-
IBITBIBAIONIUX JaHHBIC MPoOsieMbl, pacTeér [2, 3, 12, 15]. HoBble KpymHBIC PYIHUKH
MHTEHCUBHO CO34al0Tcs Ha teppuropun Mekcuku, Ynin, Ilepy, bpazwmu, Komym-
OuM 1 APreHTHHBI, TOCKOIbKY B JIaTHHCKYI0O AMEpPUKY MHBECTUPYETCS 10 YETBEPTH
CPEACTB, BBIICISAEMBIX B MUPE Ha Ie€0JIOrOpa3BelKy. Takne MUPOBBIE 3aTpaThl CO-
cTaBysAroT okosto 18-20 mupa. mon. CIHIA [15, 25].

CogepiieHcTBOBaHME IpoeccuoHanbHOro oopazoBanus B Poccun uaér B 1Byx
OCHOBHBIX HalpaBJIeHUAX: |) aganTamus K Hy)KJaM 3KOHOMHMYECKOIO pa3BUTHS;
2) “3yuYeHHe U OIICHKA JTyYIIIeTro 3apyOeIKHOTO OTIBITA.

Baxxno mns oboux Hampabnenui, yto 10-12 urons 2012 roma Bo Ppaiidypre
(I'epmanus) mox srupoirt FOHECKO OOH cocrosiics niepoiii BcemupHblii (hopym
pecypcHBIX YHHBepcuTeToB no ycroituuBoctu passurusa (WFURS). Naunuartopa-
MH YUPEXKICHHUS TOCTOSTHHO JAerCTBYrOIEro @opyMa BbICTYIIUIIM JBA CTAPEUIIUX TOP-
HbIX By3a — ®paiibyprckas ropHas akaaemus, ocHoBaHHas B 1765r., m CaHkT-
[leTrepOyprckuii TOCyIapCTBEHHBI TOPHBIA YHUBEPCUTET, YUpEeXIEHHBIM B 1773 .
(ceituac — HanrioHanbHbI MHHEpaIBbHO-ChIpheBOM yHUBEpcuTeT «IopHbliy — HMCY
«"opHbliiy). B koHbepenuu no yupexaenuro GopyMa npuHsUIM yyactue 58 yHUBeEp-
CUTETOB, TOTOBSIIIUX CIIELIMAINCTOB ChIPbEBBIX OTpaciel B 39 crpaHax Mupa, BKIKOYas
MI'PU-PITPY. O6¢cyxaaiuch BOMPOCHI CO3/IaHUSI CKOOPAMHUPOBAHHBIX 00pa3oBa-
TEJIbHBIX CTaHJIAPTOB B OOJIACTH YCTOWYMBOIO Pa3BUTHSI, MEXIyHapOJHOIO oOMeHa
OIBITOM U CTAKUPOBKH CTYAEHTOB U MPEIOAABATENEH, YIPAaBICHUS PUCKaMH U Jp.

B xonne centsopst 2016 r. B Cankr-IlerepOypre B «I'opHOMY TIpoIén odepe-
Hoit ®opym « WFURS». ['maBHBIM BOIPOCOM TMpOTrpamMMBbl CTaIO OOCYKJICHUE WHU-
unatuBbl «l'opHOTO» MO cOo3gaHKni0 MeKAYHAPOAHOI0 LEHTPAa KOMIIETCHUUl B
ropuorexuuueckom odopazoBanuu mon srugori KOHECKO. Ilentp Oyner mposo-
IUTh NPo(eCCUOHATBHYIO aTTECTALMIO CIEIUATUCTOB, pa0OTAIOUX B MUHEPAIBHO-
CBIPbEBOM KOMIUJIEKCE, €r0 aKKpeauTaIusl B OyaylieM CTaHeT 00a3aTebHON AJid MO-
Jy4eHUs cTatryca ropHoro uHxkenepa. Ha ¢popyme Obi1a yrBepskaeHa padoyvas rpymnmna
no co3nanuto Llentpa komnerenuuii. B He€ Bouo 12 pykoBoaurtenel Beaymux pe-
CYpCHBIX By30B MHupa. B ux 3amady BoiiayTt neperoBopsl ¢ pykoojacrsom FOHECKO
U BbIpA0OTKA KOHKPETHBIX MPEIJIOKEHUM, CBA3aHHBIX ¢ MPOodecCuOHAIbHBIMU HOP-
MaTHUBaMU, ONPEIECIICHUEM COCTaBa aTTECTALIMOHHONW KOMHMCCUU U PAIOM APYTUX BO-
npocoB. B xoxne Broporo aus aenerarsl WFURS npuHAnm yyacTue B CEKLIMOHHBIX
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3aceaHusAX Ha TaKWE TEMbl KAK MHHOBAIMOHHBIE TOPHBIE TEXHOJIOTUU JJIsl YCTONYHU-
BOT'0 pa3BUTHS, ITyOOKas nepepadoTka MUHEPAIBHOTO ChIPhS, SKOJIOTMYECKasi OTBET-
CTBEHHOCTh KOMITAHMH MHUHEPAIIbHO-CHIPHEBOIO CEKTOPAa, HOBBIE BBI3OBBI [IJISl pe-
cypcHbIX yHuBepcuteroB [http://www.iagorny.ru/novosti/201609].

Kak u3BectHo, pemennem IlpaButensctBa PO ot 30 nexabps 2009 r. Ne 1136
«CTICIMAIUTET» COXPAHEH [IJI1 BOCHHO-TIPOMBIIUICHHBIX, TOPHBIX U psifa APYyrux
CJIOKHBIX MHKEHEPHBIX Mpodeccuii.

[To muenunto pexropa «l'opHoro» B. JInTBHHeHKO, BHEApPEHUE BOIOHCKOW CH-
CTEMBbI Ha TOPHBIX MPOU3BOJICTBAX HE MPUHECTIO HUKAKOTO MOJOXKUTEIBbHOTO 3 deK-
Ta, HO 3aMETHO CHU3WJIO YPOBEHb MOJTOTOBKH BBIMTYCKHUKOB. TE€XHUYECKUN TUPEK-
top kommnanuu «Nord Stream AG» C. Cep1tok0oB, TPHHUMABIIHI ydacTue B popyme,
MOAYEPKHYJI, YTO OakajgaBpbl — 3TO, MO CYTH, «10Jy(aOpUKaT, C KOTOPHIM HYXHO
JOJITO U TUIOAOTBOPHO pabOTaTh JJIsi TOTO, YTOOBI JIOBECTH €ro 10 yma». [lotomy,
yTOOBI MOJIYYUTh 3BAHUE MH)KEHEPa BBIMMYCKHUK IMOCTE HECKOJIbKHUX JIET padOThl Ha
MNPEANPUATAN JOJKEH MPOUTH KypChl MPO(EecCuoHaIbHBIX CTAaHJIAPTOB U CAATh CO-
OTBETCTBYIOIIME dK3aMeHbI. B ciydae ycnexa ero JaHHble BHOCATCSI B €JUHBIN rOCy-
JIapcTBeHHBIN peecTp. MHxkeHepsl, ubn pamumiiuu TaM GUTYypUPYIOT, MOTYYaloT Ipu-
3HaHWE, B TOM 4ucie, 3a pyoexxoM. C aToil 1enbio co3naércs MekayHapoaHbIi
IeHTp KOMIIETEHUMIA B TOPHOTEeXHMYEeCKOM oOpa3oBanuu noj >ruaori FOHECKO.

B wyactum ceptudukaium HUHXKEHEPOB-TEOJOrOB BCTAET MpolJemMa y4acTHs
MI'PU-PITPY B pabote aToro MexayHapoIHOTO IIEHTpA.

B nenom yupexaenne (WFURS) umeeT 1715t TOpHOIIPOMBITIIEHHOTO (M T€0JIOTH-
YeCcKoro) oOpa3oBaHMs OOJBIIOE MPAKTHYECKOE 3HaueHHe. MIMEHHO Ha ATOW OCHOBE
ydacTHUKA Dopyma U3 pa3HbIX CTpaH MOTYT OOMEHUBATHCS MEPEAOBBIM OMBITOM, KO-
OpJIMHUPOBATh Pa0OTHI MO TMOBBINICHUIO YPOBHS M KAayeCTBA BBICIIETO OOpa30BaHUS,
OpraHU30BbIBATH OOMEH CTYACHTOB U IMPENOAaBaTeNICH, COTJIaCOBBIBATh MEXYHAPO/I-
Hble ydeOHble MOocoOusi (OCOOEHHO aHIJIOSA3BIYHBIE), peIllaTh AKTyaJlbHbIe HAay4YHO-
METOANYECKUE padOThI, AKTYaATU3UPOBATh YUEOHYIO TOJATOTOBKY HOBBIX KaJpPOB U JIp.

4. J/IBa acneKkTa BbICHIECT0 Ie¢0JI0r0Pa3Bel04HOro 00pa3oBaHus

[IpruMeHUTETPHO K TI'e€0JOTHYeCKOMY, TOPHOMY M He(dTEerazoBOMY BBICIIEMY
npodeccuonanbHoMy oopazoBannto B MI'PU-PTTPY cnenyet Bbiienuts qBa acnek-
Ta MEKITYHAPOIHOT0 00pa30BaHMS.

1. Obyuenue poccutickux epaxcoan

ITepen HeGTIHBIME B TOPHOAOOBIBAIOIITMMH KOMITAHUSAMU Poccuu ctosat aBOii-
CTBEHHbI¢ BHEHITHEIKOHOMUYECKHUE CTpaTeruu: 1) BhIXOJ HA MUPOBBIE PHIHKU TO-
BapOB U YCIyT; 2) NPOTUBOCTOSIHUE HApACTAIOMIUM SKCIIAHCUU MHOCTPAHHBIX KOHKY-
PCHTOB, UMEIOLIUX JydIliee TexHuueckoe ocHamenue [10, 12, 13, 21]. BaxxHo yuu-
THIBAaTh OpraHU3alMi0 Takoro 6uszHeca B ABctpanuu, Kanane u CIIIA kak KpymnHbIX
noObIBaroIMX cTpad mupa [3, 19, 26]. IMeHHO 3TO AOKHO MOIU(PHUIIUPOBATE IO/~
FOTOBKY CHEHMAIUCTOB MO I'€0JIOTUU ¥ TOPHOMY JIEITy.

B centabpe 2016 r. BrepBble MO MEXIYHAPOJIHOMY MEXBY30BCKOMY OOMEHY
MI'PU-PITPY ornpaBun 14 CTyA€HTOB M aCIMPAHTOB HA CTaXUPOBKY B JIssOHMH-
ckuit Texnonorunueckuid yausepcurer KHP. 1o okoHuanuu 3ti oOyyaroiuecs: moiy-
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YaT MEXAYHAPOIHBIN CepTU(DUKAT O POXOKIECHUU UMH CTAXKUPOBKH 110 BEIOpaHHBIM
CIIEIHAIBHOCTSIM CO 3HAHUEM KUTANCKOTO SI3bIKA.

2. Obyuenue UHOCMPAHHBIX YUAUWUXCS

B paszsusarowemcsa mupe Azuu, Appuku, Jlamunckoi Amepuxu nonyisapHocmo
2e0J102U4ecK020 00pa308anus NPoOoaXcaem pacmu. ITo 00yCIOBIECHO aKTUBU3AIUEH
pa3BUTHS ChIpbeBOM dKOHOMUKHU. Tak, B 2010 r. B HalleM yHUBepcUTETE 00y4anoch
432 wHocTpaHHbIX cTyneHTa, B 2013 r. ux cramo 532 yenoBek. HoBbie naHHBIC

2016 r. mpuBoasATCs B TaOIMI. 3.

Ta6nuna 3. YuciaeHHoCTh HHOCTpaHHBIX oOy4datomuxcs MI'PU-PITPY
B 2016-2017 yueGHOM roay 1o mporpamMmmam oOydeHus Ha 1 oktsops 2016 r.

- 5 B ®opma 00yueHust
POTpaMMa OBYHCEHIA cero l'oc. nmunus | bromxker | KoHTpakt

JlonoytHUTETBHBIE 00IIE00pa3oBaTeIbHbIC TIPO- 32 0 0 32
rpaMMbl IOCTYMAIOIUM
bakasiaBpsl 373 ol 77 245
CrnenuanvcTsl 332 19 173 140
Maructpsl 49 12 15 22
AcCIHpaHTHI 23 9 0 14
JIOKTOpaHTHI 0 0 0 0
BIIO (Crapoockosbckuil puinan MI'PU-PITPY) 26 0 0 26
CIIO (Crapoockonbckuii punuan MI'PU-PTTPY) 51 0 31 20
VYyamuecs B akaJIeMHYECKUX OTIYCKaxX 27
NTOT'O cTynenTtsl 913 91 296 499
Craxépsl (B T. u. [loBbllieHre KBAIU(DUKAIIN) 3 0 2 1
NTOI'O 916 91 298 500

Oo6yuaromuecs B MI'PU-PI'TPY unocTpaHibl IpeAcTaBisiOT 53 ¢cTpaHbl, B TOM
yucne 11 crpan 6mmkuero (b3) u 42 — naneHero 3apyoexsbs (3). B konuuecTBen-
HOM OTHOIIEHHH U3 916 mHOCTpaHHbIX rpaxaad — /7 % u3 b3 u 23 % u3 3. B nu-
nepax ctpanbsl — Typkmenuctan, Kazaxcran, Y30ekucran, Kurait, Anromna.

MexxayHapoHbIe 3a/lauu BBICIICH IIKOJIBI Poccuu TpeOyroT Oosiee macumabno-
20 Qunancuposanus 06yYeHUs UHOCMPAHHBIX 2paXtcOaH. 3aTpaThl O MOATOTOBKE UHO-
CTPaHHBIX TPaXKIaH B BBICIICH IIKOJIE JOJKHBI Obl OBITh HECKOJIBKO BhImIe (10 15 %),
yeM Ui rpakaan Poccun. B koneurnom umoee 6i00xcemuas 3¢hghexmuenocms TaKUX
3aTpaTr BBIPA3UTCA B YCUJICHUU MPECTUXKA U ASKOHOMUYECKON ponu Poccuu B mmpe,
pacIIMPEHUH TOCTABOK U3 CTPAHbI TOBAPOB M YCIYT B APYyrHe cTpansl u ap. [11, 13].

K coxaliennto, Y4MCIE€HHOCTh MHOCTPAHHBIX yuyauuxcsi B Poccuun pactér memsieH-
Hee, YeM yBEIMYMBACTCS 00IEMUPOBast YUCICHHOCTh CTyneHToB. Tak, ¢ 1990/1991 r.
o 2011/2012 r.: obmeMupoBasi YuCICHHOCT, HHOCTPAHHBIX CTYJEHTOB BbIpocya B 3,6
pas3a, a YMCIIEHHOCTh MHOCTPAHHBIX TpaXkJiaH, oOyudaBiuxcs B By3ax P® B 1,8 paza.
ATO MPHU CPABHUTEIHLHO HU3KOM KOHTPAKTHOM OIUIaTe BhIcIIEro oopazoBanus Poccum
o cpaBHenuto co crpaHamu ATP, CIIIA u 3anaanoit Espornoii. [1, 4, 16, 23].
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5. NHHOBalHOHHBIE ACTIEKTHI Ie0JIOTMYEeCKOro 00pa3oBaHus

KadectBo BhICIIEro 00pa3oBaHWsS BO-MHOTOM 3aBHCHT OT MAacIITaOOB HAIHO-
HaJIbHOW HAayKH U MEXIYHAPOHBIX HAYYHBIX CBSA3EH.

[Tocne 2000 r. ynensHbie 3atpaThl Ha chepy HUOKP B Poccun o oTHo1IeHHIO
k BBII (%) B 2-3 pasza nuowce, 4eM B NPOMBIIIJIEHHO Pa3BUTHIX CTpaHaX MUpPa
(tabu. 4). B 6orvuuncmee cmpan na 2/3 cpepa npuxnaouwix (ompacaesvix) HUOKP
Qunancupyemcs 3a cuém Npou3e00CmMeEeHHbIX Komnanuu. bornee moioBUHbI (pUHAH-
cupyembix u3 6ropkera PO HUOKP oTHOCATCS K «BOEHHO-OPUEHTUPOBAHHBIMY. J1Jis
HUX XapaKTepHa BBICOKAs CEKPETHOCTb, KOTOpas PE3KO OrpaHWYUBAET MyOJUKaIlu-
OHHYIO aKTUBHOCTb.

Tabnuua 4. JlecsiTh CTpaH MUpa C HAUBBICIIUMHU 3aTpaTaMU Ha HAIMOHAIbHBIE
HHUOKP B 2015 .

AcCUTHOBaHUs Ha HCCIEN0-
BuyTpennue 3aTpatsl Hccnenosarenu (B 9K-
BaHUA U pa3pabOTKU U3 o
Ha WCCIICOBAHUS U BHUBAJICHTE ITOJTHON
CPEJICTB TOCYIapCTBEHHOTO
pa3paboTKu 3aHATOCTH, YEIL.-JICT)
Crpanbl Oro/uKeTa
Bceero, maa. | B %k Bcero, MiH. B % x Beero gij&?}?g
noin. CIIA | BBII noin. CLIA BBII
HKOHOMUKE

1. U3pawnnb 11032,9 421 1644,1 0,63 63728 174
2. Kopes 1O. 68937,0 4,15 19933,5 1,20 321842 128
3. dAnonus 160246,6 3,47 34679,3 0,75 660489 102
4. Ounnaaaus 7175,6 3,31 2166,3 1,00 39196 157
5. lIBenus 14151,3 3,30 3575,3 0,83 62294 133
6. Jlanus 75134 3,06 2538,8 1,03 40858 149
7. Betinapust 13251,4 2,96 3898,1 0,87 35950 75
8. ABcTpus 11282,2 2,95 3066,3 0,80 39923 94
9. 'epmanus 1009914 2,85 31961,8 0,90 360365 85
10. CIIIA 456977,0 2,73 132477,0 0,79 1265064 87
CITPABOYHO
Kuraii 336495,4 2,08 1484040 19
Poccust 44442 9 1,19 34570,8 0,92 444865 66

Hcrounuk. Hayka, TexHonoruu u uaHoBaiuu Poccun. 2015: kpar. crar. ¢6. / M.: UTIPAH PAH, HAVKA, 2015, c.
78-80 [14].

Cneunduka poccuiickux HUOKP B ux Oonbiioit munurapusanuu. [lo 1aHHbIM
U3 TPaBUTEIBCTBEHHBIX HMCCIENOBATEIbCKUX Opranuzauui, no 60 % dunancupye-
MbIx u3 Oromkera PO HUOKP oTHOCATCS K «BOSHHO-OPHEHTHPOBAHHBIMY. [Dene-
paibHOE Ka3HadelcTBO / EskeroaHbli MOHUTOPHUHT CPEJCTB, BBIJCICHHBIX U3 (eme-
panpHOTO Oromkera Ha GuHaHcupoBanre HHUOKP (B Tom umcie mo mpuoOpUTETHBIM
HaMpaBJICHUAM HHHOBAIMOHHOTO pa3BuThs Poccum // Anamutrueckuit otdér. M.:
Ananmutuyeckuii 1ieHtp npu [IpaBurensctBe Poccuiickoit deneparuu, [lexabpn
2014, c. 10]. lns HuX XapakTepHa BbICOKasi CEKPETHOCTh, KOTOpasi Pe3KO OTPaHUYH-
BaeT MyOJIMKAITMOHHYIO aKTHBHOCTb. J[JI1 TaKMX pEHTHUHTOB JIy4dllie Obl yUUTHIBATH HE
KypHaJbHBIE CTaThH, a 00JIee BECOMBIC 3AIIUINEHHBIC TTATEHTHI.

[Toka3zarenpHbl JaHHBIE TAOII. 5.
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Tabnuua 5. BanoBblil BHYyTpEHHHI NPOAYKT, PACXO/bl HA HAYKY U HAYYHBIE
nyOJUKaMK YYEHBIX KPYMHENIINX IKOHOMUK Mupa: 2013

. N Buytpennue 3atpatsl Ha | Yucno myOnukanuit
BasnoBblil BHyTpeHHUI
HCCIIE0BAHUS U pa3pa- 110 €CTECTBEHHBIM U
MPOAYKT 00TKH TEXHUYECKUM HayKam
Bcero, muipn. | B mponien- | Bceero, mupn
Crpansi noiut. CIIIA (o | Tax Kk Mu- nonn. CIIA B mpo- E;aipsie;-
MApUTETy MOKY- | POBOMY (o mapuTeTy | LEHTax K
MaTeJIbHOM crmo- | 00BEMY | MOKyIaTeNbHOHM | MUpOBO- | Bcero p‘?;givly
coOHOCTH HaI|- | (C y4€TOM | CHOCOOHOCTH | My 00B- ny6mzn}<]a-
OHAaJIBHbLIX Ba- JaHHBbIX HallMOHAJBbHBIX eMy o
JIOT) MB®) BAJIIOT) i
CIIA 16768,1 16,29 457,0 27,63 373224 27,48
Anonus 4612,6 4,48 160,2 9,69 77827 5,73
Kopes HO. 1661,7 1,61 68,9 4,17 49374 3,64
Kanana 1513,0 1,47 24,6 1,49 61342 4,53
Crpansbl EC, Bcero 17900,0 17,38 342,4 20,70 481659 35,47
I'epmanus 3539,3 3,44 101,0 6,11 100048 7,37
Opanuus 2478,3 2,41 55,2 3,34 69316 5,1
BenukoOpurtanus 2452.,4 2,38 39,9 2,41 104714 7,71
Crpanbsl BPUKC, 29745,1 28,89 461,1 27,88 301088 22,17
BCETO
Kuraii 16157,7 15,69 336,5 20,34 187766 13,83
WNunus 6784,0 6,59 48,1 2,91 48685 3,58
Poccus 35914 3,49 40,7 2,46 28317 2,09
bpazunus 3212,0 3,12 35,8 2,16 38084 2,80

HUcrounnk: Hayka, Texaomornn u nHHOBam# Poccrm. 2015: kpar. ctar. ¢6. / M.: UTIPAH PAH, HAVYKA, 2015, c. 85.

Taxk, yncino myOauKaIuii Mo €CTECTBEHHBIM U TEXHUYECKUM HAayKaM B CTpaHax
BPUKC coctaBnsier 22,17 % x mupoBoMy o0bEMY B Benymux crpaHax. Ho BHyTpu
ctpan BPUKC: Kuraii — 13,83 %; Unnusa — 3,58; bpasumus — 2,80; Poccus — 2,09
[14, c. 85].

B aroii cBs3u npu o6ueM Henopunancupoanuu B Poccun cpepst HUOKP u ux
3HAYUTEIHLHON MUJIUTAPU3AIMU BaXKHO YBEIMYUBATH 3aTPAThI POCCHMCKUX KOMIIA-
HMI HA CBOM KOPNOPATHBHbIE MCCJIEI0BAHUA M Pa3padoTKu. DTa pEeKOMEHIALINS
MMEET CUJIY U ISl padoT IO T€0JI0ropa3BeIKe.

[IpuMeHuTenbHO K HayKaM 0 3emule, 0COOEHHO NMPUKIAAHON IE€OJIOTUH U T€O0-
(Gu3MKHN, HATUM YYEHBIM CII0KHO MYOJIMKOBATh B UHOCMPAHHLIX JHCYPHANAX 8bICOKO
peumunzoeble cmamovli, €CIM OHU HE KacaroTCs HOBBIX METOOB I€0JIOrOpa3BENKH,
MPUKIAAHON Teo()U3NKH, MATEMAaTUYECKOTO MOJICTUPOBaHMs U JIp. [[aHHBIE 0 HOBBIX
MECTOPOKICHUSAX MOJIE3HBIX UCKOMAEMbIX Yallle UMEIOT HE «HAYYHBI», a KKOMMEP-
YECKUI» XapaKTep MJisi BO3MOXHOTO IMPHUBIICUCHHS] POCCHUICKUX WM WHOCTPAHHBIX
WHBECTOPOB. B 9T0#1 CBSI3M MyOIMKAITMOHHBIC PEHTHUHTH BY30B M OTJEIBHBIX CIEIHa-
JUCTOB HE BCET/1a 0ObEKTUBHEI.

Kcraru, nenpio JaHHOHM CTaThbU HE SBISIETCS peKJiamMa By3a HA MHUPOBOM pPBIHKE
obOpazoBaTenbHbIX ycayr. OaHako crapedmuii cronudydsii MI'PU-PITPY cunen
CBOMMHU MHOTOJIETHUMHU HAayYHBIMU LIKOJAMHU — MPUKIAJHON T'€0JOTUH, T€OPU3UKH,
YPaHOBOM U PEIKO3EMEbHON Ie0JIOTMH, TeMMOJIOTUM (HayKa O JIparoleHHbIX IOBe-
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JUPHBIX KaMHSX U BX 00paboOTKe), TUAPOTEoIorud U np. By3 mmeer Oorareitnryio
Hay4yHYy10 OuOaroTeKy moyTH 10 700 ThIC. TOMOB, YacTh (POHIOB KOTOPOW COCTOUT U3
JApOB JIMYHBIX OMOJIMOTEK KPYITHBIX I'€0JI0T0B IAPCKOM U coBeTCKOM Poccum.

B BbICHIel 1IKOJIE MHHOBAIMOHHBIA MPOLECC UAET KaK «CHU3Y» (MHUIIMATHBBI
BVY3a), Tak u cBepXy (MHUIIMATUBBI BJIACTH, HAYYHBIX OpraHU3alUi U KPYITHOTO Ou3-
Heca). B nepsom ciyuae nunoBanmonHas cpena B BY3e moxer dopmupoBathes my-
TéM 1poBeneHus HUP, co3nanus manblx MHHOBAMOHHBIX NPEANPUATUI, OpraHu3a-
[IUU CIIEHUATbHON HUH(PACTPYKTYphI, TPOBEACHUS HAYUYHO-TEXHHUUECKUX KOHKYPCOB
u 1ip. Bo emopom crnyuae xpynHbiii OM3HeC U NMpUKIagHAs HayKa HHULIMATUBHO TIPU-
xonaT B BY3. MIMeHHO KpynHble KOMIaHUM aKTUBHO (MHAHCHUPYIOT MPUKIIAIHBIC
HUOKP. OnHOBpeMEHHO TakWe€ KOHKYPEHTHbIE KOMIIAHUHM BBIXOJAT 3a IpPEIeibl
HAIMOHAJILHBIX 3KOHOMUK [7, 14, 26].

YyeOHble TJIaHbl WHXEHEPHO-TEXHUYECKUX TEO0JOTUYECKUX CHENUATbHOCTEH
CoJIepKat psii 00A3aTEIbHBIX MHKEHEPHBIX JUCHUIUINH, OTCYTCTBYIOIIUX B YUEOHBIX
IUTaHaxX Kiaccudyeckux yHuBepcuteToB [8, 17, 18]. MI'PU-PITPY sBnsercs paspa-
0oTunkoM nByX oOpazoBarenbHbIX cTanaaptoB (PI'OC): 130300 — IlpuxnagHas
reojiorust u 130200 — TexHosorusi reosioru4eckoii paspeaku. CoriiacOBaHHbIE
®I'OC obun 3apeructpupoBanbl Muntoctom P® 15 ¢espans u 23 mapra 2011 r.
B pamkax »stux cneyuanvnocmeiu B MI'PU-PITPY neiictByroT cneyuanuzayuu.
1) «llpuxnaonas ceonocusy: I'eonorndeckas CbéMKa, MOMCKH U Pa3Beika MECTOPOIXK-
NEHUW TBEPJBIX MOJE3HBIX UCKOMaeMbIX; [Ioncku u pa3Belika MOJI3EMHBIX BOJ U UH-
KEHEPHO-TeOoJIOTUYeCKre u3bickanus; ['eonorus HedTu u rasa; [pukinagHas reoxu-
MUsi, TIETPOJIOTHs, MUHepaiorus; 2) « Texnonocus ceonocuueckoil pazeeoxkuy: I'eodpu-
3UYECKUE METOJIbl MOWCKOB M Pa3BEIKU MECTOPOXKIACHUN TMOJIE3HBIX HCKOMAeMBbIX;
I'eodusnyeckre MeTOAbI UCCIICIOBAHUS CKBAXKUHY; TE€XHOJIOTUS U TEXHUKA Pa3BEIKH
MECTOPOXACHUI TMOJe3HbIX HcKonaeMblx; CelicMopasBenka; I'eopuznueckue HH-
(hopMallMOHHBIE CUCTEMBI.

B 2016 r. Takue ®I'OC 6p11m fopadortansl ¢ yuactuem MI'PU-PITPVY:

— 21.05.02 MMpukaaanas reoJiorusi yreepxacH 12.05.2016 r. Ilpukaz Muno-
opnaayku Ne 548 (3apeructpupoBan 26.05. 2016 1. Ne 42286);

— 21.05.03 TexHnoJsiorusi reojiorudeckoii pazeaku yreepxaén 17.10.2016 r.
[Tpuka3z MunoOpuayku Ne 1300 (3apeructpupoBan 11.11. 2016 1. Ne 44315).

Ilns pabotomareneir Poccun m MI'PU-PITPY 3naunma ponb cneyuanumema
(5,5 net ogHOCTYNEHYaTOr0 0Opa3oBaHusl). DTOT BUJ MOATOTOBKH cocTaBisieT 54 %.
JI71s1 ”HOCTPAaHHBIX TPaXJIaH BaXXHO U HAJUYUE aCHUPAHTYpbl EMKOCTHIO 10 120 yer.
B nnanax yHuUBepcHUTETa CO3JJaHUE PSIIa HOBbIX Kagheop N HOBbIX CHeyUaIbHOCHEU.

6. HoBble minanbit MI'PU-PITPY mnociie oTMeHbl €ro mnpucoeIuHeHus!
Kk PI'Y neptu m rasza mpukazom O. IO.BacuiabeBoir or 30 HosOps 2016 r.
Ne 1501

[Tpuka3z Muno6puayku Poccuu ot 12 ampesnst 2016 1. Ne 399 o npucoenunennu
MI'PU-PITPY k PI'Y HedTn u raza cran CUIBHBIM IIIOKOBBIM» YJIapOM JJIsl BCETO
HAllero KOJUIEKTUBA. JTOT BAapUaHT YKPYIIHEHHUS IBYX PECYPCHBIX BY30B HEJb3s
npu3HaTh 0OOCHOBAHHBIM B HAyYHOM M 00pa3oBaTeIbHOM OTHOILIEHUH. Taxxke AJis
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MunoOpuayku Poccum He oxupanach CyIIECTBEHHAsh HKOHOMHSI OIOKETHBIX
CPEACTB.

OCHOBHOM apryMeHT NPOTUBHUKOB TAaKOTO IPUCOEAUHEHHUS] U3 POCCHUCKOIO
reosiorudeckoro coob6mectsa Obul TakoB: MI'PU-PI'TPY cnenmanusupyercss Ha
NMOArOTOBKE KAJAPOB MO Ie0JIOTHM TBEPABIX MOJIE3HBIX HCKONMAEeMbIX, a TaKiKe
BOAbI HeaAp, a PI'Y HedTH M raza norpyxeH B reojIorui0 He(pTv M rasa, a TaKxe
HepTexummno. HedTh Kak SKOHOMUYECKH Ba)KHBIN /I HAMOJIHEHUS TOCYIapCTBEH-
HOTO OIOJPKETa — 3TO JIMIIb OJUH M3 KPUTHUYECKU BAXKHBIX B MPUKIAJTHON I'€OJIOTUU
pPECYpPCOB HEMP, T/ie NOUCK UAET 10 puMepHO 200 MHBIM BUAAM MOJIE3HBIX UCKOMae-
MBIX. MeTo/bl MPUKJIIATHON I'e0JIOTMH U OpraHU3alMK T00BIBAIOIINX KOMIAHUMN KU I-
KMX U TBEPIBIX ITOJE3HBIX MCKOIIAEMBIX CYIIECTBEHHO pasnuvarorcs. I[Ipu stom Ha
CTaJUU COIJIACOBAaHUSA TAaKOro npucoenuHeHus B Munnpupoasl Poccuu, @enepanib-
HOM areHTCTBE MO HeApornosb3oBaHuio U AO «Pocreonorus» Kak-To 3a0bLIM, YTO
KPUTUYHBIMU TIOJIE3HBIMU HMCKOIAEMBIMU [IJI1 BOCHHO-NIPOMBIIIJIEHHOI0 KOMILIEK-
ca Poccum sBisioTcs HE «HEPTH» U «Tra3y», a Memanivl — «4€pHbIE», LIBETHBIEY, JIpa-
TOLEHHBIE», JIETKHE)», «TYTOIIABKUEY», «PACCESIHHBIC», «PEIKO3EMEIbHBIE» U, HAKO-
Hell, «paanoakTuBHbe». [loromy Poccum 0cTpo HYKHbI CHEHAJTUCTHI 10 reoJ10-
r'MU TBEPABIX MOJE3HBIX HCKONAEMBIX.

Jlpama reosloruueckoi OTpaciau B TOM, YTO HAJUIO PACTYUIUH NEPUIUT reoio-
rOB, TOPHBIX WHXEHEPOB U T'€O(PU3UKOB, KOTOPHIX TOTOBUT MPEUMYIIECTBEHHO CTO-
auuabii MI'PU-PITPY. U roroBut He ToNbKO 171 Poccuu, HO U cTpaH OIMKHETO U
nanbpHero 3apyoexns. Beime yxxe ormevanocs, MI'PU-PITPY yBepenno paboraer Ha
BHEIIIHEOKOHOMUYECKYIO KCIaHCuIo Poccuu B Mupe.

Bboprba 3a coxpanenue camocrositenbHoro MI'PU-PITPY oxkazanock cioxHOR
UHTPUTOM, B KOTOPYIO 0C000 OOJIBbIION BKJIaa BHECIU psia pykoBomutesneit CoBeta
®eneparnuu. B nenom 30 HosiOps 2016 1. oT mpukaza O. KO. BacunbseBoii BeiMrpana
«IKOHOMHYECKAsI U HallMOHAJIbHAs Oe30macHOCTEY) PD.

[IpodeccuonanbHoe reonoropasBeqouHoe obOpazoBanue Poccunm Haxonurtces B
ITIOCTOSTHHOM COBEPUIEHCTBOBaHMU. HOBBIN CTUMYII K COBEPIIEHCTBOBAHUIO I'€OJIOTH-
yeckoro obOpazoBanuss MI'PU-PITPY mnonyuun mocne yrBepxknenus I[IpaButenb-
ctBoM P® ot 21 utons 2010 r. «CTrpaTernu pa3BuTHs re0J0rH4eCKoi 0Tpacan a0
2030 roga» [20]. B mokymeHTe COBEPIICHCTBOBAHUE KAOPOBO20 0becneueHus Te00-
TUYECKOM OTPACIY Ha3BAHO OJHOU U3 MPUOPUTETHBIX 33/1a4.

Vayumarorcs B3aumocssizu MI'PU-PITPY ¢ AO «Pocreosorus», HO MOTEHIH-
aJl 3TON HOBOM TOCKOPIIOpPAIIMU B pa3bl yCTyMaeT 0OOpPOHHBIM rurantam «Pocrtex» u
«PocaTtom», KOTOpBIE €KETOAHO IOMOTal0T CBOMM TEXHUYECKHUM YHHBEPCUTETAM
MHOTOMUJUTMOHHBIMH CYOCHIUSIMU.

B nHayuHo-00pa3oBaTeabHOM IUIaHE OCOOEHHO MPOIYKTUBHBI KOHTAKThl YHUBEP-
CUTETA C TAKUMH MOCKOBCKMMH MHCTUTYyTamu, Kak ®I'BY «Bcepoccuricknii Hay4yHO-
MCCJIEI0BATENbCKUI HHCTUTYT MUHEPAIBHOTO Chipbs» (BUMCy), ®I'VII «HCTHTYT
MUHEpAJIOTUU, TEOXMMUHU U KPUCTAIOXUMUU penkux anemMeHToB» («MMIPDy») u
I'HII «Bcepoccuiickuii Hay4HO-UCCIEA0BATEIBCKUNA UHCTUTYT I€0JOTUYECKUX, I'eO-

bus3naeckux u reoxumudeckux cuctem» («BHUUreocuctemy). Kak daxt, 24-25 Ho-
a0pst 2016 1. Ha 6aze MI'PU-PITPY nposenena robuneiinas konpepenuus UMI'PD
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«Poib TeOXUMUN B Pa3BUTUHA MUHEPATHHO-ChIpheBOi 0a3nl TIIU. Ilpornos, monckw,
OIICHKAa M WHHOBAIMOHHBIE TEXHOJIOTUU OCBOCHUSI PEAKOMETAIIILHBIX OOBEKTOBY.
NMI'P3D ucnonnunocs 60 ner.

IToxazarenbHbl MaTepuaiibl Kpyrioro crona « KOHKYypeHTOCIIOCOOHOCTh 00pa-
3o0BaHud. ['eosiornueckoe odpa3zoBanue: mpoodaeMbl U MEPCHEKTUBBI», IPOBEIEH-
Horo 29 mapra 2016 r. cnermanuctamu MI'PU-PITPY B pamkax 13-ii MexnyHa-
poanoii BeictaBku «HEJIPA — 2016», Mocksa, 29-31 mapra 2016 r. [http://mgri-
rggru.ru/index.php?ELEMENT _ID1=3426]. BaxxHoe 3HadyeHHe Il MOATOTOBKH HO-
BBIX T'€0JIOTOB, F€O(PU3UKOB, TOPHBIX MHXEHEPOB MMEIOT OpPraHU3yeMbl€ MPOU3BO/I-
CTBEHHBIE TIPAKTUKHU HA KPYIHBIX U CPEHUX MPEINPUATUIX B chepe HeapOoIoib30-
BaHMs, a TAK)K€ B HAYYHBIX OpraHu3alusax reosiormueckor orpaciu u HUU PAH.
MI'PU-PITPY nHamepeH yiaydlIuTh NOATOTOBKY T€O(HU3UKOB, TaKXKe I HYX]
He(TerazoBoro KOMILIEKca.

C yuérom npucoenunenus Poccun k BTO, 00ap1IMM OTKPBITUEM BHYTPEHHETO
TOBAapHOT'0 PhIHKA, YCUJIICHHEM BHEIIHEAKOHOMUYECKON KOHKYPEHIIMHU 32 U3yYEHUE U
pa3pabOTKy MHOTUX BHUJIOB MPUPOJHBIX MECTOPOXKJICHHI MHUHEpAIbHBIX PECYpCOB
BO3pacTaeT CIPOC Ha CHELHUAINCTOB CO 3HAHMEM OCOOEHHOCTEH MEXIyHapOJHOIO
MEHEKMEHTAa M MHOCTPaHHBIX s3bIKOB [4, 5, 13, 21]. Takue reomnoJMTHUYECKUE H
HKOHOMHUYECKHE 0COOCHHOCTH MOIUGUIIUPYIOT MOATOTOBKY crieninanuctoB B MI'PU-
PITPY, BbI3bIBast HEOOXOIMMOCTD CYIIECTBEHHBIX HOBAIM B Y4eOHOM IIpoIiecce.

[IpumeuatenbHO, 4TO HAa ypoBHE MuHHayku u Munnpupo el PO B 1999 r. 6p11a
pa3paboraHa «KoHuenumusi reosormvyeckoro oodpazoBanuss B Poccum» [8].
[http://msgpa.ru/info/docs/geoeducation.pdf]. Bexymum paszpaborurikom Obu1 ['eosto-
rudyeckuii gakyiaprer MI'Y um. M. B. JloMoHOCOBa mipu yyacTuu psija TeoJoruye-
ckux By30B Poccuu, Bximouas MI'PU-PITPY. JlokymeHT ObLT 0400pE€H COBMECTHOM
Konnerueir Munnpupoast 1 Munnayku B 1999 r. B «Konnennuu» oTMmeueHa HEOO-
XOJIMMOCTh BBEJICHHUS B NPO(ECCHOHATBLHOE TIe0JIOTMYECKOEe O00pa30BaHUE HOBbLIX
KOMNOHEHmMO8, HATIPABJICHHBIX HA pa3BUTUE MH(DPOPMALIMOHHBIX TEXHOJOTUNA B T€0JI0-
MU, YKOHOMHKO-TIPABOBBIX ACMEKTOB COBPEMEHHOIO HEAPONOJIb30BAHUS, MEHEIXK-
MEHTa B 00JIaCTH T€OJIOTUU U HEPOIOJIb30BAHUS.

K 2016 r. B reonoruueckoil Hayke U B BbIclIed 1mKkoJie Poccun u psima npyrux
ctpan (CIIA, I'epmanusi, Kanana, ABctpanus u Jp.) IpOU30LUIN 3aMETHBIE epeMe-
HBL: 1) MOBBICKIIACH POJIb B T€OJIOTOPA3BEIKE HOBLIX OOCMUNCEHUL HAYKU U MEXHUKU,
2) ycUIMIMCh TPEeOOBAHUS K PAYUOHAILHOMY XO3AUCMBOBAHUIO U OXPAHE NPUpOObl
(6uocdepsl, MOYBHI, BOJIBI, BO3IyXa U JIp.); 3) B MUPOBOM T€0JI0TOpa3BEKE U TOPHOU
MpaKkTUKe 000CTpUIaCh KOHKYpeHYyuUs 3a AOCTYI K HEIPOMNOJIb30BaHMIO; 4) BOZHUKIH
CHeYUAIU3UPOBAHHbIE MEHCOYHAPOOHbIE KOMNAHUU U PLIHOK mpyod TO Te0Joropas-
BEJIKE U pa3pabOTKe MECTOPOXACHUM; 5) pazsumue Mupoeoti mop2osiu CTajao CKa3bl-
BaThCsl HA MHBECTUIIMOHHOW MOJUTUKE M OpraHu3aliu HeAponosb3oBaHus. [Ipermno-
naBarea MI'PU-PITPY yuuTeiBatoT 3T HOBbIE (PAKTOPHI MUPOBOM SKOHOMUKHU.

Hano yuuthcst npuBnekatb B POCCHI0 HHOCTpaHHBIX MHBECTOPOB U pabOTaTh C
HUMHU JIJIS TIOJTydeHus cBoei Bbiroasl [10, 12, 13].

BooO1ie Benymue crnenuaau3upoBaHHbIE TEXHUYECKHME YHHBEPCHUTETHI Poccun
JOJKHBI ObI UMETHh CBOM HEOOJbINHE (PaKyIbTEThl WM WHCTUTYTHI MEXTYHAPOTHBIX
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OTHOLIEHHW. B 4acTHOCTH, MHTEPECEH OMBIT CO3JIaHUs U JAesATelbHOCTH MHCcTUTyTa
MexayHapoaabix otHomeHud (MMO) HAY «MockoBckuil HH>)KEHEPHO-(PU3UIECKHIMA
nHCTUTYT». I10o Hamemy onpocy B Havaie 2010 r. pykoBoauTeneu, y4€HbIX U IJIaB-
HBIX T'€OJIOTOB KPYITHBIX KOMIaHUI TeoJoruyeckor otpaciau 6omuee 85 % omporieH-
HBIX BHEIIHMX JKCIEPTOB BbICKa3aioch 3a co3nanue csoero MMO B PITPY. Iloka
BCE ATO IJIaHBI HA Oyy1iee.

BoccranoBuB ropuauueckyro camocrosteibHOcTe MI'PU-PITPY BepHyncsa k
yrouneHuo «IIporpaMmspl cTpaTrern4eckoro pa3’BUTHS W NOBBIIICHUS KOHKY-
penrocnocoonoctu ®I'bOY BO «Poccuiickuili rocy1apCcTBeHHBIH reoJioropas-
BeAo4YHbId yHuBepcuteT mMeHu Cepro Opmxonukuaze» (MI'PU-PITPY) na
2016-202S5 rr.». 3T0 BaXKHBI MHOTOACTICKTHBIA JOKYMEHT Ha OJIMKaMIIIe TOIbI.

B kayecTBe roOJI0OBHOTO POCCHMCKOrO reonorndeckoro yHuepcurera MI'PHU-
PITPY pomxeH MOBBICUTH CBOIO HAYYHO-OOPa30BaTEIbHYIO POJIb B CUCTEME IOBBI-
IIeHUS KBadU(UKAIUU U aTTeCTallud PYKOBOJSAIIMX PAOOTHUKOB U CIEHHAIUCTOB
rE0JIOTUHYECKON OTPACIH. 31€Ch BUAATCS BE 3a0a4H.

1. C oxgnoit croponsl, Pocuenpa u AO «Pocreonorusy», a Takxe 100bIBAIOIINE
komranun Poccun («Pymampom», «CYDK», «Atompeamersonoro», «EBpazXoi-
IUHD», «MeTtammuBecT», «Hopunbckuil Hukenb», « YI'MK», «Pycckas miatuna» u
Jp.) JOJDKHBI BOCCO3/aTh CBOIO MHOTOYPOBHEBYIO CHCTEMY MOBBILIEHUS KBAJIH-
(pukanuu Mo reoTOrH4eCKUM CHEeHAJbHOCTAM (HANPABJEHHSIM) Ul MTOBbIIIE-
HUS KBaTUUKAIMKN KaXJA0T0 COTpyaHuKa 1 pa3 B 5 neT ¢ nuddepeHInpoBaHHBIMU
CpOKamMH 00Yy4YEHUS C TIPUBJICUCHUEM CIECIIUAIMCTOB M YUEHBIX aKaJIEeMUUECKUX U OT-
pacieBbIX HaAyYHBIX opraHu3anuii. OCHOBHOM y4eOHOM 1omaakoi suautcs MIPU-
PITPY. Takxe peub uOET 0 cratyce HOBOro MexxBeagoMCTBeHHOro yuyeOHoro Llen-
Tpa ¢ yuactruem MI'PU-PITPY.

2. lIpyrou 3amaueit siBisietcss BxoxaeHne MI'PU-PITPY B co3paBaemyro mnu-
TEpCKUM «I OpHBIM» MEKIYHAPOJAHYI) CHCTEMY IMOBBIIICHUS KBAJIU(PUKAUNM H
aTTeCTAUMHM 10 Ie0JIOTMYECKUM CIEeHATBLHOCTAM (HANPaBJIEHUSIM).

3nech KpaliHe BakHa nHULMaTtuBa «l'opHoro» B 2016 r. Ha yOMSHYTOM BBIIIIE
nutepckoM dopyme « WFURS» mo coznanuio MeskayHApoaHOTro IeHTpa KoMIle-
TEeHIUi B TOPHOTeXHHYeckKoM oOpasoBanumu noxa srugo FIOHECKO. 3ror
«Ilentp» OyaeT mpoBOIUTh NMPO(HECCHOHATBFHYIO aTTECTAIMIO CICIHAINCTOB, pado-
TAIOIIUX B MUHEPATHHO-CHIPHEBOM KOMIUIEKCE, €r0 aKKpeauTanus B OyayIeM CTaHeT
00s13aTeIBHOM /1T TIOJTy4eHusl cTaTyca ropHoro umwkenepa. MI'PU-PITPY sasnsercs
onauM u3 coyupenureneid «k WFURSy». YTBepiuB caMOCTOSITENBHOCTh HAll BY3 IO-
TOMY MOXET TMpPETEeHJ0BaTh Ha TMPOBEJACHUE COOTBETCTBYIOIIMX pabOT B uya-
CTU aATTECTALMH POCCHIICKHUX KAJPOB re0JIOrn4ecKoro npoguis s MexKIyHa-
POJHOTO TOPHO-TIPOMBIIIIJIEHHOTO OM3HECAa M COJEHUCTBUSL UX TPYAOYCTPOMCTBA st
paboThl B MTHOCTPAHHBIX KOMIIAHHUSIX.

Kak B mepBoM, Tak ¥ BTOpOM ciiydae HEoOXoJuMa MOJJIEPKKA TaKOW BaKHOM
NEATEeIbHOCTH By3a CO CTOpOHBI MwuHOOpHayku. DToil oOpa3zoBarebHON padoTe
MI'PU-PITPY cnenyer npuaarte COJUAHBINA ITOCYIAPCTBEHHBIN XapaKTep.
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BoiBOABI

MupoBoii TOpHOIIPOMBINITICHHBIN U He(Tera3oBblii OM3HEC MEPe JIMIOM HOBBIX
TJI00QBHBIX U HAIIMOHAJIBHBIX YIpo3. [lonmuTryueckas HeCTaOMIBHOCTD YXY/IIIAeT pe-
ANMM3alMI0 JaKe BBITOAHBIX MPOEeKTOB. HOBbIE orpaHnuuTenbHbIe TPeOOBAHUS K MPO-
MBIIUIEHHOCTH BBIABUTAET yXYIIIAOIIascsa 3kosnorus 3eminn. B mupe u Poccun ot-
MeYaeTcsl HapacTaromias BbIpabOTKa paHee OTKPBITHIX U pa3BeAaHHBIX MECTOPOXKIE-
HUH, BKJIIOYas U 3armacbl He(TH.

JIns reosnormveckor orpaciau Poccun BaKHO MMETh CHIEHMAIM3UPOBAHHBIN MH-
HOBAlIMOHHBIN TexHUYeCKkur yHuBepcuteT kak MI'PU-PI'TPY, ocHOBOM 3amaueit Ko-
TOPOrO SIBJISIETCS MOATOTOBKA HOBBIX KaJIpPOB NMPUMEHUTEIBHO K I€OJIOTUU TBEPABIX
MOJIE3HBIX UCKOIAEMBIX, 4 TAK)KE BOJIBI U JP.

MexyHapoiHbI€ acCIeKThl reosiorudeckoro oopazosanus B Poccuu u MI'PU-
PITPY kacaroTcst Kak pOCCUHCKUX y4alIUXCs, TAK 1 HHOCTPAHIIEB.

MI'PU-PITPY npunaér 60Jibiiioe 3Ha4€HUE MOJATOTOBKE HOBBIX KBATU(UIIUPO-
BAHHBIX KaJPOB JIJIs CTPaH OJMXKHET0 U JTAJTbHETO 3apyOeKbsl.

[IpodeccuonanbHOE TreosoropasBeouHoe oOpa3zoBaHue Poccun HaxoAauTcs B
MIOCTOSIHHOM  coBeplieHcTBOBaHUU. [lokazartensHel Martepuanbsl Kpyrioro crona
«KonkypentocrnocoOHOCTs 0Opa3zoBanusl. ['eoornueckoe oopa3oBaHue: MpoOIeMbl U
MEepCHEKTUBBY, MpoBea¢HHOTO 29 Mapta 2016 r. cneunanucramu MI'PU-PITPY B
pamkax 13-it Mexnynaponnoit BeictaBku «HEJIPA — 2016», Mocksa, 29-31 mapra
2016 .

OddextuBHOE mNpodeccnoHabHOE 00pa3oBaHUEe TPeOyeT KOHCTPYKTUBHOTO
B3aMMOJCHCTBUS MEXIY COOOM: epynnsl pecypcHuIX YHUBEPCUMEMO8, NPODUILHBIX
munucmepcms (MunoO6pHayku, Munnpupoas, Muanpomropra, MUH3HEPro); KOM-
nauMuii KPYnHo20 U cpedHe20 Ou3zHeca TO HOBBIM CTPATETUsIM MHHOBALMOHHON MO-
JIEPHU3ALUU.

Bce atr Bonpockl HaXoATCs B LIEHTPE BHUMaHUs pyKoBoacTBa Hamero MI'PH-
PITPY.
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Penen3us

Ha cmamvio «Jlucos B. U. O medxcoynapoonom 2eonocuieckom oopazosanuu
«MI'PU-PITPYy // Hngopmayuonnvie mexnonro2uu 8 ynpasieHuu u 3IKOHOMUKe.
2017. Ne 1y

CraTpsl NOCBSIIEHA aKTyaJbHBIM BOIIPOCAM COBPEMEHHOM 3KOHOMUKH Poccun —
otieHKe 3 (HEKTUBHOCTH HEAPOIOJIb30BaAHUS.

B Hel paccMOTpeHO TeKylee COCTOSIHUE ChIPhEBOM COCTaBIIAIoNIEH Poccuiickon
SKOHOMUKH, CYIIIECTBEHHOE BHUMAHHE Y/IEJIEHO OMUCAHUIO PAabOThI, YCIIEXOB U MpPU-
OpUTETOB pa3BUTHUsI POCCUIICKOro rocy1apCTBEHHOTO I€0JIOrOPa3BEI0YHOTO Y HUBEP-
curera umenu Cepro Opmpkonukuaze (MI'PU-PITPY),

PaccMOTpeHbl MHTErpaliMOHHBIE MPOLECCHI MHUPOBOTO TOPHOIPOMBIIIJIEHHOTO
00pa3oBaHUsI U OTMEUEHO, UYTO CYIIECTBEHHBIM PUCKOM JIJIsi TOPHOM MPOMBIIIIEHHO-
CTH SIBJISIETCSI HEJIOCTATOK BHICOKOKBAIM(DUIIUPOBAHHBIX KAJIPOB.

Ncxons u3 npuBeA€HHON B cTaThe TAaOJIUIIBI BUAHO, YTO K MUPOBBIM JIUJEpaM IO
ACCUTHOBAHMSM Ha HCCIEIOBAaHMS M Pa3padOTKU U3 CPEICTB TOCYAapCTBEHHOIO
Oro/KeTa B pacu€te Ha oAHOro ucciegonatenst otHocsTes [Beinapus u CIIA, ux
BJIO)KCHMSI B HAYKy Ha OJIHOTO HcclienoBaTens Ooinbie yem B PO B 3,5 pasa, B TO
BpeMs, Kak Oro/keTHOoe (PUHAHCHpOBaHHWE MPUMEPHO Takoe ke — Bcero B 1,4 pasa
oonpie. [Ipu aToM, B cTaThe oTMedeHO 4TO 70 60 % puHaHCHpYEeMbIX U3 OrOKETa
P® HUOKP oTHOCATCS K «BOEHHO-OPMEHTHUPOBAHHBIMY». OTCIO/a MOXKHO CJeJaTh
BBIBOJI, YTO KPYIHBIN Ou3Hec Poccuu BBIEISET CyIIECTBEHHO MEHBIIE CPEACTB Ha
Hay4HbIE pa3paOOTKH, YeM B BEIYIIMX CTpaHax: mMpuUMepHO B 11 pa3 u, 4to 3aTpaThl
Ha HUP, nanpaBnennsie Ha PyHIaMEHTAIbHOE M 9dKOHOMUYECKOE Pa3BUTHE, TPEOYIOT
CYIIIECTBEHHOT'O YBEJIWYEHHUS JIJIsl TOBBIMICHUS KOHKYPEHTOCIIOCOOHOCTH CTpaHbI B
OynymieM. ABTOP CTaThbU MPUBOJUT TOT BBIBOJI CJICAYIOIIMM 00pPa30M: «Ba)KHO YyBe-
JIMYUBATH 3aTPAThl POCCUMCKUX KOMIAHWK HA CBOM KOPIOPATUBHBIE UCCIEAOBAHUS U
pa3zpaboTku». [Ipu 3TOM, KOHEUHO, CHU)KEHHUE OIO)KETHOTO (PMHAHCUPOBAHUS HAYKU
MPOUCXOJIUTH HE JOJDKHO, T. K. ’TO MOXXET OTBECTU HAYYHOE Pa3BUTUE OT PyHIaMEH-
TaJIbHOTO HANpaBJICHUS U pa0OThl HA TAJILHIOIO MEPCTIIEKTUBRY.

Kpome Toro, B cTtaThe mpaBUIBHO OTMEUEHO, YTO, XOTSI HEDTh U SIBISICTCS IICH-
HBIM CBIPEM, HO OHA JIMIIIb OJWH W3 BUJOB MHOTOOOPA3HBIX PECYPCOB HEINP, BBUILY
4ero JI0JDKHA CYIIECTBOBATH IIKOJIA MOATOTOBKHU CIICIIMAINCTOB B MHBIX cdepax, Tak,
Hanpumep, MI'PU-PITPY cnenmanusupyercss Ha MOATOTOBKE KAAPOB IO T'€OJIOTUH
TBEPMBIX TMOJIE3HBIX MCKOMAEMbIX, a TAK)K€ BOABI HEApP, BBUY YEro OTMEHA MPHUCO-
equaeHuss MI'PU-PTTPY k PI'Y wedtu u raza 30 nosiops 2016 r. monoKuTeabHO
CKa)KETCs Ha PKOHOMHYECKOM 1 HallMOHaJIbHOU Oe3omacHoctu Poccun.

B cratbe oTmMeueHo, yTo Ha ypoBHE MuHHayku 1 Munnpupoasl PO B 1999 r.
Obu1a pazpaboTtana «KoHIeNIus reojioruaeckoro oopaszosanus B Poccuny», rae yka-
3aHa HEOOXOJAMMOCThH BBEJICHUS B MPO(ECCHOHATBLHOE Ie0JIOTHYECKOe 00pa3oBaHUE
HOBBIX KOMIIOHEHTOB, HAMPaBJICHHBIX HA pa3BUTHE WHPOPMAITMOHHBIX TEXHOJOTHH B
r€0JIOTUU, YKOHOMHUKO-IIPABOBBIX ACHEKTOB COBPEMEHHOI'O HEAPOIOJIb30BAHUS, MeE-
HEPKMEHTa B 00JIACTU T'€0JIOTUU U HEeJIPONoJb30BaHus. OTMeueHa BaXKHOCTh MHUIIH-
atuBbl «I'opHoro» ynusepcurera B 2016 r. no coznannro Mex1yHapoJHOro LEHTPA
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KOMIIETEHIIM B TOPHOTEXHUYECKOM oOpa3zoBanuu nox aruaoi FOHECKO u npuco-
eqnneane MI'PU-PI'TPY k 3Toit nHUIIMaTHUBE.

CraTps MOCBSIIIEHA BOIIPOCaM SKOHOMHKH U yTpaBieHus B cepe oOpa3zoBaHus,
HayKH W TE0JIOTUH MOJIE3HBIX MCKOMAaeMbIX. Bompocsl MHPOPMAIIMOHHBIX TEXHOJIO-
I'MI 3aTparuBarOTCsl KOCBEHHO, HAIIPUMED, B YaCTH MEKIYHAPOJAHOIO PACIPOCTPAHE-
HUS THPOpPMAIMH O Ka4eCTBE MOATOTOBKH KaJIPOB.

CraTbs npeacTaBisieT cOO0M 3aKOHYEHHBIN TPYJ, COJIEPKUT HAyUYHYIO HOBU3HY,
MOJKET OBITh HHTEPECHA MPEICTABUTENSM BY30BCKOW OOILIECTBEHHOCTH, PYKOBOJICTBY
OpeanpUsaTUid, paboTamuX B cepe J0ObIUN MOJIE3HBIX UCKONAEMBIX U PAAY APYTUX
YUTATEIEH U PEKOMEHIYETCS K ITyOJIMKALIUH.

Poues K. B.

KaHJINJAT SKOHOMUYECKHUX HayK,
[JIaBHBIA PEAAKTOP KypHaJia
«MHbopManiMOHHBIE TEXHOJIOTHN
B YIIPABJIEHUHU U SKOHOMUKEY
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T'AIIAJIOB M. M., JIATOJIA W. B.
K BOITPOCY YKOHOMMYECKOM BE3OIACHOCTHU PETMOHA

K Bonpocy sxkonommyeckoit 6e3onacaocta 1 he issue of economic security of the

permoHa region
M. M. T'ananos, U. B. Jlarona M. M. Gatsalov, I. V. Lagoda
VXTUHCKHH TOCYTapCTBEHHBIN Ukhta State Technical University,
TEXHUUYECKUN YHUBEPCUTET, T. YXTa Ukhta
B cmamve cmasumcs eonpoc o The article raises the question of

neobxooumocmu  maxou  konyenyuu the necessity of such a concept of eco-
9KOHOMUYECKOU bezonacnocmu, komopasi NOMIC security that would more clearly
ovl 6onee uémko onpeodensna cucmemy define the system of indicators of eco-

UHOUKAMOPOB akoHomuyeckor  Nomic security of the region and their
bezonacnocmu peeuona u ux nopoeoswvix threshold values.
3HayeHull.

Kniueevle cnosa: nayuonanvhasi Keywords: national security, eco-
bezonacrHocmo, oKoHomuveckass NOMIC security, regional security, eco-
bezonacHocmo, peeuonanvhas nomic threats, regional interests, re-

bezonacnocmo, skonomuueckue yeposwl, gional reproduction, thresholds, indica-
Pe2UOHANIbHbIE UHMEPEChl, peluoHalbHoe  tors.

80CHPOU3BOOCMEO, nopo2oswvle

nokasameinu, UHOUKAMOPb.

B cucreme HanmonanbHoOM Oe3omacHOCTH Poccun 1ieHTpaibHOE MECTO 3aHUMAET
HSKOHOMHUYECKass 0€30MaCHOCTb, KOTOpas SIBJISETCS OCHOBOM 0OecreyeHusi BHYTPEH-
HEeW W BHeHIHeW O0e30MacHOCTU TOoCyJapcTBa. A MOATOMY yIrpo3bl SKOHOMHYECKOU
0€30MacHOCTH JIOJKHBI YETKO OMPENENsIThCS KaK Ha YpOBHE (efiepalibHbIX OPraHOB
BJIACTH, TaK U HA YPOBHE PETMOHOB M MECTHBIX OPraHoB caMoyItipasieHus. [Ipu sTom,
Ha Hall B35, 0c000€ BHUMAHUE HAJ0 YJEIUTh BOIPOCAM PErHOHAIIBHON SKOHOMU-
4ecKol 0e30mMacHOCTH, KOTOpble B paMmKax (eAepaTUBHOTO TOCYJAPCTBA JOJKHBI
pemaThCcs Ha EIUHBIX MPUHIIMIAX OOIIErocyAapCTBEHHOTO YCTPOMCTBA, TOCyAap-
CTBEHHOW BHYTPEHHEHN U BHEIIHEN NOJIUTHUKHU.

B cootBercTBUU ¢ ['ocymapcTBeHHOM cTpaTerueld YKOHOMHYECKOW Oe30macHo-
ctu Poccuiickoit denepanuu, Obuia pazpaboTaHa U MpakTUYECKH peanmnsyercs Kon-
MU YKOHOMHUYecKor Oe3omacHoct PecnyOnmku Komu, B KOTOpO# 3aKperieHbI
BO3MOKHOCTH ONEPATUBHOTO BBISIBJIICHUS U MPEAYIPEXKICHUS YTPO3 SKOHOMUUECKON
6e3omnacHoctu Pecriyonmku Komu.

Bmecte ¢ Tem, HE0OOXOAMMO MOAYEPKHYTh, YTO MpoOJIEMaM 3KOHOMHUYECKOM
0€30MacHOCTH pPEeTMOHa He YAENSIeTCs JOJKHOTO BHUMaHUs. DTO OTHOCUTCS U K Pec-
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nyonuke Komu. Hecmotpst Ha T0, yTo ObuTa paspaborana Konuenuus s3xoHOMHYE-
ckoi O6ezonacHocTH PK, oHa He cMoria momemarb CO3IaHHUI0 MPECTYITHOTO KPUMH-
HaJbHOro cooOmecTBa Bo Iiaee ¢ B. I'aiizepoM. ABTOpBI 3TOW CTaTbU HE CUMTAIOT
BO3MOXHBIM PacCMOTPETh MOKa B MOJIHOM 00BEME AaHHBIA BOIMPOC MO CIAEAYIOMIUM
COOOpaKEHUSIM: BO-TIEPBBIX, OOBUHAEMbIA HAXOAUTCS O] CJIECICTBUEM U TOJIBKO CY]
MOXKET YCTAHOBUTH TSKECTh U MCTUHHOCTH COBEPILIEHHOIO UM MPECTYIUICHHS, BO-
BTOPBIX, OH «ABJISUICS» WieHoM naptun «ExaunHas Poccusi» co BceMu BBITEKAIOIIUMHU
orciofa paccyxaeHussMu. OpaHaKo, paccMaTrpuBasi BBIIIEYKA3aHHOE M paccyxaas o
Konuenuuu 6e30macHOCTH peruoHa, Mbl HE MOKEM HE YKa3aTh Ha ClIEeyIolIee: OJ1H
YeJIOBEK MOXXET HAHECTH YHIepO SKOHOMHUYECKOM O€30MacCHOCTH PECHyOIMKH, HO
OJIMH YEJIOBEK HE MOXKET CO3/JaBaTh OpPraHU3allid, CUCTEMbI, COO0IIecTBa Oe3 aleK-
BATHBIX, OJArONMPUSTHBIX JIJIE 3TOT0 OOBEKTUBHBIX U CYOBEKTUBHBIX YCIOBUH U 00-
CTOATEIBCTB, KOTOPbIE, BUIUMO, CO3TAIMCH HE CPa3y B PErHOHE.

Xots Konnenmust mpaBUiIbHO U yOSAUTENHFHO pacCMaTPUBAET YIPO3bl IKOHOMHU-
YecKoi 0€30MacHOCTH PErMOHa, HO HE MOKa3bIBaeT Ha X Hocutenel; B KoHmenuu
MPUCYTCTBYIOT HHINKATOPHI SKOHOMUYECKOM 0€30MacHOCTH, HO OTCYTCTBYIOT HX IO-
pPOTOBbIC 3HAUEHHUS, HET B HEH M KOHKPETHOTO MEXaHW3Ma BO3JIEHCTBUS (eaepab-
HBIX ¥ PErMOHAJIbHBIX OPraHOB BJIACTU Ha 0OECTeUeHNe SKOHOMUYECKON 0e30IacHo-
CTH PECITyOJIUKH.

KoHuenust mpaBuiibHO yKa3bIBae€T Ha CYIECTBYIOIIUE YIPO3bl: BBICOKHM ypoO-
BEHb M3HOCAa OCHOBHBIX (DOHIOB; HEYJOBJIETBOPUTEIBHOE COCTOSHHE OOOPOTHBIX
CPEIICTB M HEJAOCTATOYHAS OJS ACHEXKHBIX CPEICTB JJII HOPMAIBHOTO (PUHAHCHUPO-
BaHMsI TIPEANPUATUN; HU3KAS PEHTAOCIbHOCTh PEATM30BAHHOW MPOAYKIIMU B Psjie
oTpaciieil; MOHOTIONHU3aIMsl TPON3BOICTBA 0A30BBIX OTpPACICH M CBS3AHHBIE C ITHM
npo0sieMbl B 00J1aCTH IIEH U TapuQoB; pa3Mepbl MPOCPOUECHHON KPEAUTOPCKON U Jie-
OMTOPCKOM 3aJI0JDKCHHOCTH; HU3KAas MHBECTUITMOHHASI ¥ MHHOBAIIMOHHAS aKTUBHOCTH
MIPEAPUATHN.

Hanbonee BeposITHBIMU yrpo3aMu 3KOHOMHUYECKOU Oe3omnacHocTu PecmyOnuku
Komu sBnsrorest:

1. JdedbopmupoBaHHOCTH CTPYKTYpbl dkKOoHOMUKU PecmyOnuku Komu, oOycrios-
JIeHHas TakuMH (haKTOpaMH, Kak: TpeoOdiaaHue ChIPhEBOM HAIPABICHHOCTH HKOHO-
MUKW 1 HU3KUA YPOBEHB HCIIOIH30BAHUS MPUPOIHBIX PECYPCOB MPU HATTMYUH TEXHO-
JIOTUYECKON BO3MOKHOCTH CO3/IaHUS 00pabaThIBAIOIIEH MPOMBIIICHHOCTH M BBIITYCKa
Ha 3TOW OCHOBE KOHKYPEHTOCHOCOOHOM MpPOAYKLMHU; HEIKBUBAJIEHTHOCTH TOBapOOO-
MEHa T10 BBIBO3Y U3 PECIYOJHMKH CHIPHEBBIX PECYPCOB U BBO3Y MPOIYKIIUU 00padaThI-
BAIOIICH MPOMBIIIJICHHOCTH; CBEPTHIBAHKE MMPOM3BOICTBA B JKU3HEHHO BaXKHBIX OTpac-
JSIX TepepadaThIBarONIeH MPOMBINIIICHHOCTH, TIPEXKAE BCETO Ha MPEANPHUATHIX JIECO-
MPOMBIIIUIEHHOTO KOMIUIEKCa; CBEPTHIBAHME IMPOM3BOJCTBA Ha TPajgoo0pa3yromInx
NPEINpPUATHSIX; CHIKEHHUE MPOM3BOACTBEHHOTO MOTEHIIMANA CEIbX03TOBAPOIIPOU3BO-
JUTEJICH, TIIOJOPOIUS 3eMeflb, TaJICHUE YPOBHS CEIbCKOXO3SMCTBEHHOTO MPOU3BO/I-
CTBa; MOHOTIOJIM3AIINs MPOU3BOJICTBA 0A30BBIX OTpacield SKOHOMUKH M CBSI3aHHBIC C
ATUM 3JIOYNOTPeOJICHHS B 001aCTH 11eH U Tapu(oB; HecOaTaHCUPOBAHHOCTh (PMHAHCO-
BOTO PBIHKA, BCE €II€ HU3KAasi MHBECTUITMOHHAS aKTUBHOCTh, IPEOOIIaIaHNE BIOKCHHIMA
KallMTaJIOB B TOCPEJHUYECKYI0 U TOPTOBYIO JESITEIbHOCTh, pa3pyllIeHHUE Hay4IHO-
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TEXHUYECKOI0 MOTEHIMaja PeCIyOINKY, CHUKEHUE U Pa3pyIICHUE TEXHOIOTUYECKOTO
€MHCTBA HAyYHBIX MCCIICIOBAHUNA W Pa3pabOTOK, pachaj CIOKHUBIIMXCS HAYYHBIX
KOJUIEKTUBOB; JICMITMHTOBAs TIOJIMTUKA HMHOCTPAHHBIX (PMpM, HaIIpaBJICHHAS HA BBHITEC-
HEHHUE C BHYTPEHHETO PhIHKA TOBAPOB HAPOJIHOTO MOTPEOJICHUS MECTHBIX TOBapOIPO-
W3BOJUTENICH; YTeUKa YKOHOMUYECKON U TEXHOJIOIMUECKONW MH(pOpMAaIuu, MOAphIBa-
Io11asi KOHKYPEHTOCTIOCOOHOCTh OTE€UE€CTBEHHBIX TIPETPUSITHIA.

2. Bo3pactanue HEpaBHOMEPHOCTH COLIMATBHO-DKOHOMHYECKOTO Pa3BUTHSI paii-
OHOB U TOPOJOB: OOBEKTHBHO CYILECTBYIOIIME pPa3Iu4Msi B YPOBHE COIMAIBHO-
HKOHOMHUYECKOTO Pa3BUTHUSI PAMOHOB M TOPOJOB, HAJIMYUE JICTIPECCUBHBIX B IKOHO-
MHUYECKOM OTHOUICHUU PAMOHOB; HApYLIEHUE MPOU3BOJACTBEHHO-TEXHOJIOTHUYECKUX
CBSI3€U MEXKIY NMPEANPUSTUSIMU OTJEIBHBIX PAaHOHOB pECIyOIMKHU; OTCYTCTBUE PEru-
OHAJbHOW TIOJMTHKHU, HAIEJICHHOW Ha BBIPABHUBAHUE YPOBHEHW COIMAIIBHO-
SKOHOMMYECKOTO Pa3BUTHUS TOPOJIOB U PAHOHOB.

3. YBenuueHue MMYIIECTBEHHON nuddepeHnranum HaceaeHus, ColUalbHas U
KpUMUHaJIbHAs HANPsHKEHHOCTh HA MOYBE IIMPOKOTO PACHpPOCTPAHEHUS! HEraTUBHBIX
SIBJICHUW — HAPKOMAHUU U TOKCUKOMaHUHU, OPraHW30BAaHHOW MPECTYMHOCTH, MPOCTH-
TYIIUHU; POCT 6e3paboTuilbl U ociablieHue TpyaoBoiMl mMotuBanuu. Huzkuii ypoBeHb
TPYJIOBOM aKTUBHOCTH U MOOMJILHOCTH HACEJICHUS, HEMOJIHOE COOTBETCTBUE Mpodec-
CHOHAJIBHON CTPYKTYPBI TPYJIOBBIX PECYpCOB MOTPEOHOCTSIM HKOHOMHUKHU, ACHUIIUAT
KBATM(UIIUPOBAHHBIX KaJPOB, TEPPUTOpUATIbHBIE M TMPOdecCHOHANIbHBIC AUCIPO-
MOPIIMU CIIPOCa U MPEJIOKEHUST Ha PhIHKaX TpyAa FOpoOJIOB U pailiOHOB PeCITyOIUKH,
BBICOKMI YPOBEHb COLIMAJIBHOTO HEPABEHCTBA HACEJICHUSI, OTHOCUTEIBbHO BBICOKUU
ypoBeHb 0e3paboTHIBI M MEIJICHHBIC TEMIIbI CHIDKCHHS MacIiTaboB OCTHOCTH B
CEJILCKOM MECTHOCTH, COKpallleHue 4YMCICHHOCTH HaceneHus Pecnyonuku Komwu 3a
CYET €CTECTBEHHOM YOBLIM UM MUTPAIIMOHHOTO OTTOKA, HEIOCTATOYHOCTh TPYIOBBIX
pECYpCOB.

4. HecoBeplIeHCTBO MEXaHU3MOB (POPMHUPOBAHUSA M PEANTHM3ALUU IKOHOMUYE-
CKOM TMOJUTUKU: BBICOKAsI CTENEHb BO3JEHCTBUSI PAHOHHOTO U OTPACJIEBOTO J10OOM3-
Ma Ha NPUHSATHE TOCYJAPCTBEHHBIX IKOHOMHUYECKHX pelleHui; ciaboe rocymap-
CTBEHHOE BIIMSHHUE HA DKOHOMHKY PECIyOJMKH, HETOCIEA0BATeIbHOCTh U HECOTa-
COBaHHOCTb JICVCTBUI OPraHOB BIIACTHU; HECOBEPUIEHCTBO JEATEIBHOCTH U HEPa3BU-
TOCTh MHCTUTYTOB PBIHOYHOM SKOHOMUKH. Hemoctatounoe pa3Butue MHPPACTPYK-
TYpbl TIOAJIEPKKA WHBECTUIIMOHHONW W WHHOBAITMOHHOW NEATEITHLHOCTH, MOICPKKH
MaJjiorT0 W CPEIHET0 MPEANPUHUMATEIILCTBA B MYHUIIUIIAILHBIX 00pa30BaHUSAX pec-
nyonuku. Jledunmr (QuHAHCOBBIX PECYpPCOB, COXpaHEHHE TEHIEHIIMHA POCTa JOJIU
HaJIOTOBBIX JIOXO0JIOB, COOMPAEMBbIX Ha TEPPUTOPUHU PECITYOJUKHU U TEPEUUCIIEMbIX B
(dhenepanbHbIN OIOJKET.

5. KpuMuHanu3amus 5JKOHOMUKH: POCT O€3pabOTHIIbI, TOCKOJIbKY 3HAUUTEIbHAS
4acTh NMPECTYIJICHUH COBEPIIACTCS JIUI[aMHU, HE UMEIOIIUMH TTOCTOSIHHOTO MCTOYHUKA
JI0X0J1a; KOPPYMIIKS, BO3MOXHOCTh JIOCTyNa KPUMHUHAIBHBIX CTPYKTYp K yIIpaBlie-
HUIO ONPEACIICHHON YacThIO MPOMBIIIJIEHHOTO MPOU3BOJICTBA U UX MIPOHUKHOBEHUE B
pa3JIMuHbIC BJIACTHBIE CTPYKTYpPBI, OCJIA0JEHUE CHUCTEMbI TOCYJAapCTBEHHOTO KOH-
TPOJIsA, PACHIMPECHHUE NESITEIBHOCTH KPUMHHAIBHBIX CTPYKTYp Ha BHYTpeHHEM (u-
HAaHCOBOM pBIHKE, B c(epe MpUBATH3AIMHU, SKCIIOPTHO-UMIIOPTHBIX OMEPANHIX H
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TOpProBiu. Ilepedens CymeCTBYIOIMIMX YIPO3 YTOUHSAETCS B KAXKAbIM JaHHBI MOMEHT
BPEMEHHU.

ITocne ompeneneHus: yrpo3 3KOHOMUYECKOW O€30MAaCHOCTU CTpPaHbl, PErMOHA
ONPENENSIIOTCA UHIUKATOPhl M MX MOpOroBble 3HaueHus. [Ipu 3ToM noikHaA OBITH
pa3paboTaHa cucTeMa MHAUKATOpPOB. TOJBKO paccMaTpuBas 3Ty CHUCTEMY MOXKHO
BO3/IEHCTBOBATh HA KOHOMHUYECKYIO 0€30MacHOCTh B 11eJ0M. [Ipy 3TOM HAJ0 YUUTHI-
BaTh, UTO 3TU MUHJIUKATOPHI HE COBNAJAIOT JIsI CTPAHBI B LIEJIOM U JJIS OTIAEIbHBIX pe-
TMOHOB, YTO OOBSICHSETCS HECOBMAJCHUEM OOIIMX HAIIMOHAJIBHBIX U PErHOHAIIBHBIX
uHTEepecoB. UTO KacaeTcsi MOPOTrOBBIX 3HAYEHUW MHIAMKATOPOB, TO OHH B OCHOBHOM
JOJKHBI COBMAAaTh. JTO CIOCOOCTBYET YKPEIUICHHIO (peiepaTUBHBIX OCHOB TOCY-
napctBa. OTHUM CIIOBOM, PETUOHAJIBLHBIE UHTEPECHI U CTPYKTypa PErMOHATBHOM KO-
HOMHUKH, OCOOEHHOCTH BOCHPOU3BOJCTBEHHBIX MPOILIECCOB B PETHMOHE JOJKHBI Y4H-
TBIBAaThCA NPH pa3pabOTKE CUCTEMBI IOKa3aTeNel SKOHOMUYECKON 0€30MMacHOCTH pe-
THOHA U HE JOJDKHBI TPOTUBOPEUUTH HAITMOHATIBLHBIM HHTEPECaM CTPaHBI.

Ha nam B3risia, mocneaHue coObITUSI B HallleW cTpaHe, B OJM)KHEM U JTallbHEM
3apyOexbe, B cepe MEXITYHAPOIHBIX OTHOIICHUN CBUJIIETEILCTBYIOT O TOM, YTO
Poccust kak HUKOTIa HY>X/1aeTcs B 0€30MacCHOCTH BO BeexX €€ opMax U MPOSIBICHUSX.
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On the assessment of the effectiveness
of the methods of pattern recognition

G. V. Danilov, O. V. Kachan,
N. K. Borisova

Ukhta state technical University, Ukhta;
Institute of psychological counseling
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Russia

The article is devoted to theoreti-
cal evaluation of the efficiency of classi-
fication algorithms, deduces a formula
for the calculation of the guaranteed
estimation of reliability of recognition
depending on the specific ratio of the
objects A and B in the training set for
the case of dichotomy, gives an example
of calculations using this formula.

Keywords: classification, perfor-
mance evaluation of recognition relia-
bility learning with a teacher, the theo-
ry of probability.

Octpas moTpeOHOCTh B PEIICHUH 3a/1ad, CBSI3aHHBIX C Kiaccudukanuenn o0bek-
TOB MO TEM WJIM UHBIM MPHU3HAKAM, XapaKTePU3YIOIMIMM HX, IOPOJIUiIa B MOCIETHUE
JECSTUIICTHS TIOTOK CaMbIX pa3HOOOpa3HbIX MPUEMOB U METOJOB IO/ OOIIMM Ha3Ba-
HUEM «METOJbl pacro3HaBaHUs 00pa3oB», MPAKTHKA MPUMEHEHHUsS KOTOPBIX CTaya
3HAYUTENIHO OIEepeXaTh WX MOJHOE TeopeTuueckoe obocHoBaHue. bosnee Toro, naxe
KOTI'Jla TOYHO C(POPMYIIMPOBAHBI YCIOBUS IPUMEHUMOCTH TOTO WJIM MHOTO METOJa, UX
COOJIOICHNE HA TIPAKTUKE YaCTO HE MOXET ObITh TapaHTHPOBAHO.

UYro xe kacaercst 3(pPEKTUBHOCTU TOrO WJIM MHOTO METOJIa, TO €€ TeopeThye-
CKH€ OIIEHKH Ha CETOHSAITHUHN JeHb 3a4acTy0 OTCYTCTBYIOT M Ha MIPAKTHKE 3aMEHSI-
IOTCSI SMIIUPUYECKUMH 3aKIIFOUEHUSIMHU, KOTOpPBIe, OCOOEHHO TpU paboTe ¢ MaJIbIMH

BBIOOpKAMU, a0COTFOTHO HEHAIEKHBI.
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B 3TuX ycnoBusX mojie3HO UMETh MyCTh TPYOyI0, HO YHUBEPCAIBHYIO TEOPETH-
4eCKH 0OOCHOBAHHYIO HIDKHIOIO OLIEHKY 3((EKTUBHOCTH METOJOB KilacCU(HUKAIUH,
HE3aBUCALIYIO OT KOHKPETHOI'O aJIrOPUTMa CaMoOro METO/a.

B Havane HanmoMHUM 3ajauyy pacrno3HaBaHUs 00pa3oB B €€ MpocTeiiIel mocra-
HOBKE.

ITycts umerorcst N 00bEKTOB, KaXKIblii U3 KOTOPBIX 00JIaJaeT HEKOTOPBIM Ha0Oo-
pom npusHaKoB (X1, X, ...). I3BECTHO, YTO 4acTh U3 ITUX OOBEKTOB MPHHAUICKUT K
Kjaccy A, apyras 4acTe — K Kjaccy B (ciydail AMXOTOMHUH). DTO TaK Ha3bIBa€MbIE
ATaJIOHHbIE OOBEKTHL. B COBOKYIMHOCTH 3TH OOBEKTHI MPEACTABIAIOT COO0M TOUKHU B
IPU3HAKOBOM IIPOCTPAHCTBE U 00Pa3yloT «00ydarollyto BbIOOPKY». KOHKpeTHbIN aj-
TOPUTM KJIacCU(UKAIMU 0 3TOM 00ydaromieil BRIOOPKE MBITAETCA OTHECTU KaXKIbIN
00BEKT AK3aMEHYEeMOU BBIOOpKH 00bEMA N K OJHOMY M3 3THX JBYX KJIaccoB (Tak
Ha3bIBAEMOE «OOYUYEHHE C YUUTEIIEM» ).

Takux anropuTMOB KIIACCH(PHUKALUKU JOCTATOYHO MHOIO (METOJ MOTEHIUAb-
HBIX (DYHKIIMI, CTOXaCTHYECKOW aNMmpOKCUMAallUH, TAKCOHOMUS, KJIACTEPHBIA aHaIIN3
U T. 1), HO BCE OHHM, €CTECTBEHHO, HECOBEPLIEHHBI B TOM CMBICJIE€, YTO MHOTJA OLIM-
OO0YHO OTHOCST TOT WJIM MHOW OOBEKT 3K3aMEHYyeMON BBIOOPKH HE K TOMY KJIaccy, K
KOTOpPOMY OH Ha CaMOM JIeJI€ IPUHAICHKUT.

O6o3Hauum  uyepe3 Qmin  JOJI0 MPaBUWIBHO  PACIO3HAHHBIX  OOBEKTOB
(0 < Qmin <1), rapaHTUPOBAHHYIO CAMUM METOJIOM, €€ MBI B JAJILHEHIIEM U OyJeM
Ha3bIBaTh () (PEKTUBHOCTHIO METOJa pacno3HaBaHus. Kak y»ke roBopuiock, HU OAMH
METO]l TEOPETHUUECKUX OLUEHOK Qmin HE TAET.

[ToaTOMY B MH)KEHEpPHOI NMPAKTHKE MOCTYNAIOT TaK: IPUMEHSIOT aKT paclo3Ha-
BaHUsA K | s5x3aMeHyeMbIM BbIOOpKaM (Kaxaas 00bEMOM N) U B KauecTBe Qmin MPUHU-
MAaroT YUCJIIO:

'Qmm =4 = mm{QI}
1=ti=l )

rae Qi — oI MpaBUIIBHOTO PACIIO3HAHHBIX OOBEKTOB B I-if BRIOOpKe. Takas oreHKa
HUKAaK HE MOXET ObITh NMPU3HAHA YIOBJICTBOPUTEIBHOW XOTS ObI IOTOMY, YTO HE
rapantupyet s (1+1)-it BerOopku HecoOmroaeHust HepaBeHCTBa Qi < (.

JUi nony4eHust HaAEXHONU U 0OBbEKTUBHOM OLIEHKH Qmjn MOCTYIIUM TakK, KaK 3TO
KOHIICTITYaJIbHO MPUHSATO B COBPEMEHHOW MAaTEMaTHYECKOW CTaTHCTHKE. BhIIBHHEM
HYJICBYIO THUIIOTE3y Hy O TOM, YTO OTHECEHHE JIFOOOTr0 00BEKTa HPK3aMEHYEMOU BHI-
OOpKHM K TOMY WJIM MHOMY KJIacCy MPOWCXOJIUT HE3aBUCHUMBIM M CIyYalHBIM OOpa-
30M, HUKaK HE CBA3aHHBIM C HAOOPOM MIPU3HAKOB, a OMMHUPAETCS JUIITH HA OIEHOYHYIO
uHpopmaruio o goje o0beKToB Tuna A (Wi B) B o0ydaroiieil BRIOOpKE, U HAAEM
HUDKHIOIO OIEHKY 3(P(GEKTHBHOCTH KiacCU(PHUKAIMA OOBEKTOB, OCYIIECTBISIEMOM
JAHHOU MPOLENYPOH.

CpaBHHBas 3Ty OIICHKY C OIIEHKOM, MOJYUYEHHON «COIEPKAaTeIHLHBIMY» METOI0M
(amprepHaTuBa Hi), pemaeM BOIIPOC O 3HAYMMOCTHU BETTUYHHBI (], T. €. JCHCTBUTEIHHO
JIU TAaHHBIN METOJ pacmo3HaBaHus paboTaeT 3PGHEeKTUBHO WM K€ HHUEM HE OTJINYa-
€TCsl OT MPOCTOI0 CIYyYaHOIO TaIaHMus.
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CnyyaitHblii IpoIIeCC pacno3HaBaHMs Oy/leM peajnu30BbIBaTh MyTEM MOAOPaChI-
BaHUs CHEIMAIIBHO CKOHCTPYMPOBAHHON MOHETHI, KOTOpasi JIOKUTCS TepOOM KBEPXY
C BEPOSITHOCTBIO W, U PEUIKOil — ¢ BeposATHOCThIO 1-W. Eciiu Beiman repO, TO MbI OT-
HOCHM OOBEKT, HAIIPUMeEp, K Ki1accy A, ecliv pelika — K kiaccy B.

[Tox ycriexom OyzemM NOHMMAaTh OTHECEHHE 00BEKTa K TOMY KJIacCy, K KOTOPOMY
OH Ha CaMOM JieJi€ NPUHAJICKUT. B IpOTUBHOM ciiydae — HeyJaya.

O0603Ha4MB yepe3 p BEPOATHOCTD ycrexa, 0yJ1eM UMETh:

P=ow,t)=wt+(1-w)(1-1) (1)

rae t— BepOSATHOCTb TOTO, YTO HAYTaJl B3SATHIM 00BEKT MPUHAMJICKUT Kiaccy A, (10-
751 00beKTOB THTIA A B BBIOOpKE). Eciii MBI cpaBHHBaeM MPOIECC CIYYAHOTO Taja-
HUSA C pe3yJibTaTaMH JIFOOOTO COJEPkKATeIbHOIO METOJla paclio3HaBaHUs, TO IO-
CKOJIBKY MBI UMEEM JEJIO C CepUsiMU UCIbITaHuM bepHymiu, peub uaér o0 OIECHKE
BEJINYMHBIL:

S= f(p)=_[Z]Cép'(l— p)" )
i=[gn
rae [ * | — 1uenas 4acThb.
bosee Toro, xenaTteapHO HAUTH TOYHYIO HUKHIOKO TPAaHb 3TOM BEJIMYUHBI 110 P
Inf f(p) = Qmin (ciTyualiHOTO pacroO3HABAHMUS)

W3 Teopun BeposATHOCTEH n3BecTHO (Hampumep, 1), 4To

f(p)=1,([an}.n~[an]+1)

| (a,b) =sz“(1— Z)dz
0

B(a,b)

— HenoJiHas OceTa-pyHKIUs ¢ mapameTpamu a u b, (B(a, b) — monHas Oeta-QyHKIHS C
TEMHU K€ IapameTpamu).

rae

C npyroii croponsr [1] I(a, b) ecth dhyHKIMA OeTa-pacnpeeieHus O CTEICH-
MU CBOOOIBI 2a ¥ 2D 1 Kak BesKasi PYHKIUS paclpeieieHus], €CTh HEyObIBAOINAs 10
X pyHKUuSA:
x 2
P=| 21t —-<X|=1(ab), a=
X[+ X,

Vi goYe
2’ 2

rac x12 )51 )(22 — HE3aBHCHUMBIC cnyqaﬁHLIe BCJIMYMHBI, UMCIOIINC XMN-KBaJpaT pac-
MMpeACICHHUC CO CTCIICHAMU CBO6OIIBI Vi1 U V2 COOTBCTCTBCHHO.

CnenosarenbHo f(p) ecTh HeyObIBaroIas 1Mo p GyHKIMS U MPHU JIIOOOM (UKCH-
poBanHoM W* (¢ yuétom (1)):
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inf £ (p)=f inf o(w",t) | 3)

pe(0] te(tyty)

rae 1 vt — HUOKHAS M BEpXHSIS TPAHULIbI IOBEPUTEIBHOTO MHTEpBana s t. Jeno B
TOM, YTO Ha MpaKTHUKe 3Ha4YeHwue t (ot 00bekToB THNa A i B B oOydarorieil BbI-
OOpKe) OIIEHUBAIOT C MTOMOIIBIO JIOBEpUTEIbHOTO HHTEpBaia (i1, 1), rme ty u tp ompe-
JETIAI0T, COOTBETCTBEHHO, PEIICHUEM ypaBHEHUH [2]:

l, (L r-p+1)=1-P (4)

I, (p+lr—p)=P (5)

rne P — 3amanubiii ko dumment gosepus (0.5 < P < 1), r — oO1iee KOJIMYECTBO He-
3aBUCUMBIX HCIIBITAHUM, || — YUCIIO yCIeXoB, | (a, b) — dyHkms B — pacnipeneneHus.

Kpome Ttoro yurtém, yto paBeHCTBO (3), CTpOro TroBOps, CHPaBEUIMBO IPH
“<w*<1 (aro cnenyer u3 (1)). Ho pacnmpocTtpaneHue ero Ha BeCh aUana3oH
w*e [0,1] memaercs odeHb mpocto. B cuiy cummerpum kiaccoB A u B, eciu
0 <w* <5, MBI OTHOCHM OOBEKT K KJIacCy A, €Clili MOHETa JIOKHUTCS PEIIKOM, a He
repooM (¢ BeposTHOCTBIO W1 = | — W, re yike Y2 <w; <1)

Kenas noctuub Hanbosbie 3pPeKTUBHOCTH Moaenu bepHyIM Kak Meroaa
Kiaccuukanuyu, HEoOXOJAMMO TakK BbIOpaTh mapameTp W, 4TOObl 0OecrneuuBaTh

max (p(W,t) pu GUKCUPOBAHHOM t.
W
Takum 00pa3om 3a7ada CBOJUTCS K OTBICKAHUIO

inf maxo(w,t
te(ty tp) (pe(Fo(,l] ) (6)

PaccmoTpum 3 BO3MOXKHBIX citydast.
1.t,<%

Tozoa maX(p(W,t) = q)(O,t) =1-tu
w
inf mvz;\x<p(w,t):1—t2 7)

2. 1>%

Tozcoa maX(p(W,t) = (p(l,t) =tu
w
inf mV(;\x<p(W,t):t1 8)

3. h<%<t

45



NubopMalMoOHHbIE TEXHOJIOTHH B yIIpaBieHUH 1 9koHOMuKe. 2017, Ne 1 (06)

[Tpu paBHOBeposiTHOM Tonanganuu t B moOyro Touky uHTepBana (i1, t;) mMakcu-
MaJIbHOE 3HaYeHHe W Oy/IeT B CpEIHEM PaBHO:

1. .1
_2 1.0+2 2.1:E.Zt2_1
Pmaxt, —t; t, -t 2 t, -t
. 4t (t, 1) +1
inf max @(w,t) = ——2
" A Ty ©)

Tenepb 10CTaTOYHO B BBIPAKEHHUE 11 S BMECTO P MOJICTABUTH MPABYIO YaCTh
(7), (8) mnmu (9) (B 3aBUCHMOCTH OT KOHKPETHOT'O COOTHOIIEHUS O0OBEKTOB A U B
B 00yyaroieil BEIOOpKE) U Mbl MOJIYYUM TapaHTUPOBAHHYIO OIEHKY (B BHJIE TOYHOMN
HIKHEN rpaHu) 3 ()EKTUBHOCTH CIyYalHOIO TaJlaHus, KaK METOAA pacro3HaBaHUs
00pa3oB, KOTOPYIO MOYKHO CPaBHUBATH C pe3yabTaTaMU TOTO WJIM WHOTO KOHKPETHO-
IO «COJIEPKATEIIbHOTO» METOIA.

BoT HEKoTOpbIE YHCIIEHHBIE TIPUMEPHI:

Tab6auna 1
p 0,5 0,7 0,8
n 10 20 10 20 10 20
q-100 % 80 70 80 70 80 70
inf S 0,055 0,058 0,383 0,608 0,678 0,913

HamoMHuM, 4To B MH>KEHEpHOU mpakThke Hi oTBepratoT B noib3y Hy yxe mnpu
inf s > 0,05, mosToMy B JaHHOM TMPUMEPE PE3yJIbTAaThl PACIIO3HABAHUS 110 «COCpKa-
TETBHOMY» METOIy HE MOTYT OBITh NPU3HAHBI yOETUTENBbHBIMH, MPUUEM TaKOe
YTBEPXKACHHUE HA IPAKTHKE CpaBeUBO ¢ Han&xHocThio 0,95-0,99.
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Penen3us

Ha cmamoio «/{anunos I'. B., Kauan O. B., bopucosa H. K. 06 oyenke
aghexmusnocmu memoooe pacnoznasanus oopaszos // Ungopmayuonnvle
mexuoao2uu 8 ynpasieHuu u dsxonomuxe. 2017. Ne 1y

[IpeacraBieHHass Ha PELEH3UIO CTAThsl IMOCBAIIECHA AKTyaJIbHOW B HACTOSIIEE
BpeMs 3a/lau€ — PaCCMOTPEHHUIO OLICHKU 3()PEKTUBHOCTU METOIOB PACIIO3HABAHUS
oOpa3oB. B crtaThe BbINOJNHEH TeopeTHueckuil aHanmu3 3((HEKTUBHOCTU OTIEIbHBIX
QITOPUTMOB KJlacCU(UKAIIMU U BbhIBeAeHA (opmysa Juisl pacu€ra rapaHTUPOBAHHOM
OLICHKM HAAEKHOCTU pacro3HaBaHUsA B OOydyaroliel BBIOOpKE ISl Ciiydasl JUXOTO-
muu. [IpuBenieHbI IpuMepsl pacyETOB C IPUMEHEHUEM BBIBEICHHON (POPMYIIbI, KOTO-
pbIe O3BOJIUIIN aBTOpaM c/ieaTh yOeIUTEIbHBIC BHIBOIBI.

[IpencraBienHas cTaTbsi COOTBETCTBYET TEMATHKE KypHana, pasaeny 05.13.00.
B crathe nosiydeHbl OpUruHaIbHbIE Pe3yJIbTaThl, KOTOPhIE UMEIOT HAYUYHYIO U IpaK-
TUYECKYI0 3HAUMMOCTb.

Marepuain cTaTbu U3J0KEH Ha JOBOJIBHO BHICOKOM HAay4YHOM YpPOBHE, JOCTYII-
HBIM SI3BIKOM. AHHOTAIMSl JIOCTaTOYHO HH(pOpMaTHUBHA. BBIBOIBI CTaThbu BIIOJIHE
000CHOBAHBI.

3aKII0YeHUE: CTaThsd MOXKET ObITh MPUHATA IS MyOJIHKAlUU B DJIEKTPOHHOM
xypHaiue YI'TY.

10. I'. CmupHOB

K.(].-M.H., IOLIEHT

3aBeayromui kapeapoit Mudopmatuky,
KOMITbIOTEPHBIX TEXHOJIOTUI

U uHXeHepHou rpaduku, YI'TY
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PBIZKEHKOB A. A.
AYKIIMOH CTAHIIMU TEXHUYECKOI'O OBCJIY’KUBAHUA

Aykinon CTaHIui TEXHUYECKOTO
00CTy)KUBaHUS

A. A. PeDKEeHKOB

Y XTUHCKUI FOCY1apCTBEHHBIN TEXHUYECKHUM
YHUBEPCUTET, I'. YXTa

B cmamve npedcmaeneno u3zyyeHue
npoyecca NOUCKA CMAHYUL MeXHU4ecKo2o
00CIYICUBAHUSA  KIUeHmaMy, U  NOUCKA
KAUEHMO8 PAOOMHUKAMU CMAHYUL, NPUBEOEH
onpoc  eooumenei U HA  OCHOBAHUU
NOJIYYEeHHbIX OAHHBIX, npeoiodcena
pazpabomka npoexma, asmomamusupyoueo
oanuwlil npoyecc. Memoo aemomamuzayuu —
835 1O NPUMeEPY AYKYUOHA.

Knroueevie cuoea: cmaHyus
MEXHUYEeCK020 OOCIAYHCUBAHUS, NPUTIOICEHULE,
pPEMOHM, AVKYUOH, MEeXHUYeCKuiL OcMomp,
asmomoou, MAUUHa, KOMMepUuecKast

Service stations auction

A. A. Ryzhenkov

Ukhta State Technical University,
Ukhta

The article presents a study of
the service station search process by
customers and find customers by em-
ployees of the stations. A survey of
drivers is presented. On the basis of
obtained data, development of the
project automates this process is pro-
posed. The auction is taken for exam-
ple of automation method.

Keywords: service station, appli-
cation, repair, auction, inspection, au-
tomobile, car, commercial efficiency.

aghghexmusHocme.

BBenenue

Hamy >u3Hb cerojHsi CJI0KHO IpencTaBUTh Oe3 aBToTpancnopra. Ceifuac, Bce
JBOPHI M MAPKOBKM OYKBAJIBHO 3aMOJHEHbl MalluHaMu. ToJIbKO MO oduinaibHON
CTaTUCTHUKE, aBTOMOOMISIMU yke oOnanarot 37 % wnacenenust Poccun, emé 6 % ma-
HUPYIOT IPHOOPECTH aBTO B 3TOM rOJy, M 3TO TOJBKO B Harel crpane [1].

JIto60€ aBTO MOCTOSIHHO TPEOYeT BIOKEHUM, PETYIISPHBIC TEXHUYECKHUE OCMOT-
pol (manee TO), mOCTOSIHHBIE PEMOHTBI, 3aMEHA Macjia U PacXOJHbIX MaTEpPUaJIOB.
Kaxxnpiii BoguTenp 3aHUMAETCs IMOJOOHBIMH BellaMH IMOCTOSTHHO. M maneko He BCd-
KU aBTOJIFOOUTETh PEMOHTHUPYET TPAHCIIOPT CaMOCTOATENbHO. Beap Kpyrom cTosb-
KO CTaHIMi TexHnyeckoro ocmorpa (aanee CTO).

Ho xak BrIOpaTh Ka4eCTBEHHYIO, OCYIIIECTBIISIONIYIO0 OBICTPBIM PEMOHT, a 3a4a-
CTyI0O U HEAOpOryr craHuuio? Beabp B ceromHsIIHUN BEK BCEOOIIEH 3aHSATOCTH,
cioxkHo HaiTu Bpems Ha nouck CTO, ocoOeHHO, B cilydae MOJIOMKH, KOT/ia aBTO HE
Ha XOJy. 3a4acTyr0 aBTOBJIAJIEIIbIIBI MPOCTO CBA3BIBAIOTCS ¢ npeasiaymum CTO, rae
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ObLT IPOU3BEIEH PEMOHT JI0 ATOTO, YACTO MpeHedperasi OHUM U3 BaXKHBIX MMapaMeT-
POB PEMOHTA: Kau€CTBO, BPEMS UM CTOUMOCTb.

Teopernuecknii aHaaus

[TonoOHBIMU BOIIPOCAMU 3aHUMAETCS KaXKIbI aBTOJIIOOUTEND, IIPU ITOM Ka-
Il pa3 €ro MHTEPECYIOT pa3Hble acleKTbl oOcCiyxuBaHUs. Ecinu ciydaercs BHe-
IITaTHas MOJIOMKA, & €CTh CUIOMUHYTHasi HEOOXOAUMOCTh B TPAHCIOPTE, TO MOJ0M-
1€t moodoe CTO no 6:1M30CTH, MPU 3TOM CTOMMOCTh PEMOHTA HE OyJIET pelIaroIuM
napameTpoM. Bo3MoxkHa cHTyanus, KOrjga BO JBOPE IOJaMH MOXET CTOSTh aBTO B
OKUJaHUM HAKOIUIEHUs HEOOXOIMMBIX HAa PEMOHT CpeACTB. B TaHHOM cilydae BayKHBI
He cpok u pacctosHue 1o CTO, a pemeBusHa. Bnanenern aBToMoOMiIsl mpeMHyM
kiacca Oyzaer BeiOupaTh CTO cMOTps JIMIIb Ha Ka4eCTBO OOCITYXMBAaHMS, U COXpa-
HEHUE TUJIEPCKON rapaHTuu. B BUIly CTOJNBKUX pa3HOOOpa3HbIX MapaMeTPOB MOUCKaA,
nonpo0yemM MpoaHaIu3upoBaTh, KAK CETOJIHS MPOUCXOIUT €ro MPOLECC.

ITonck CTO oueHb 3aTpyIHHUTENbHAS OINEpanysi, TAK KaK JIMIIb Y HEMHOTHX
CTaHIMU €CTh CBOM MHTEPHET MOPTa, WU MPOBOAUTHCS KPYIHAs PEKJIaMHas IMOJIU-
THKa, U OOJbIIasi BEPOSITHOCTh TOIO YTO KJIMEHT HE HAMIET ONTUMAJbHBIM BapuaHT
YIOBJIETBOPSIOIIMI €ro B MOJHOW Mepe, U KaK TOBOPUT 3HAMEHUTAsl IOrOBOpPKA IpH-
NETCs BIOpAaTh HAUMEHBILIEE U3 30I1.

PeMoOHTHBIE CTaHIIMM UCTIBITHIBAIOT MOAOOHBIE NTpodiembl. Hebombime crannuu
MIIYT KJIWEHTOB, MPUBJIEKAS CKUAKAMHU, aKIUSAMH, CKOPOCTBIO PEMOHTA (B BHIy HE
3aHATOCTH), U ICIIEBU3HOM, HO O HUX MaJIO KTO 3HAET.

B cnenctBuum 31010 0B1I0 pelIeHo pa3padboTaTh NPUIIOKEHHUE YAOBIETBOPAIOIIEE
BCEM IEPEUMCIICHHBIM U HE TOJbKO, TpeOoBaHusM. [IpunoixkeHue KOTOpoe COTper
rpanuiy Mmexay CTO u aBTOBIagenpamMu.

Ipuioxenue

B mporecce ananu3za u u3y4yeHust, BO3HUKIIA uaes peanusanuu noucka CTO me-
TOJIOM ayKIIMOHA. AYKIIMOH — MECTO TJI€ MPECICIYIOTCI NHTEPECHI MPOJIAaBLA, U B TO
K€ BPEMSI BCE MTOKYMATEIN 3aUHTEPECOBAHBI B MOKYIIKE, 3TO OAHA U3 JIYUIIIUX CUCTEM
npoaax. Takum oOpa3omM, MOCTABUB KJIMEHTAa HAa MECTO MPOAaBIa, MbI MOJydaeM
yAOOHYIO CXeMy IO TIPOJaKe YCIYyTd PEMOHTA CPeAH MOKyIaTenei, B JaHHOM cllydae
cpenu pabotaukoB CTO.

Cro ayKIuoH:

1. KnueHT yka3bIBaeT CBOIO MOJIOMKY, a TaK K€ KPUTEPUU MOUCKa (Harpumep
reorpauyecKoe MECTOTOI0KEHHUE BBIIIEAIICTO U3 CTPOS aBTO), B 3asIBKE.

2. Bce CTO u3 3agaHHOrO Mana3oHa MoyvaroT 3asiBKY Ha yCIyTy.

3. Pabdornuk CTO oTBeuaeT Ha 3ampoc, yKa3biBas CTOMMOCTbh U BpPeMs 3a KO-
TOPOE OH TOTOB OCYIIECTBUTH PEMOHT.

4. KnueHT BbIOUpAET caMblil MOIXOSIIMMI 111 HETO BapUAHT U3 MPEJI0KCHUIN
MPUCTIAHHBIX pa0OTHUKAMU CTAHIIM.

5. ABTOBIaJEsel] PEMOHTUPYETCS C HanboJiee BHITOAHBIMU YCIOBUAMHM IS
Hero. Pabotauk CTO nonyyaeT BO3MOKHOCTH 3apaboTKa.

49



NubopMalMoOHHbIE TEXHOJIOTHH B yIIpaBieHUH 1 9koHOMuKe. 2017, Ne 1 (06)

[Tocne TOro xKak MOTCHIMAIBHBIN KIUEHT MyOJIMKYET CBOIO 3alHCh, €My Ha4u-
HAIOT TMpeJIaraTh CBOM YCIYTH Pa3JIMYHbIC CTAaHIUH, Y KKIOTO U3 KOTOPHIX yKa3a-
HBI OT3bIBbI, PEKOMEHIAINH, MPEABIAYIINEe PEMOHTHI, a Takke padoTtHuk CTO yka-
3BIBACT MPE/IOJIAraeMy0 CTOUMOCTh PEMOHTA, CPOKH M rapaHTHH. M KIIMEHT caMm, He
BbIX0/I U3 goma BeIOMpaer cebe CTO, oH moroBapuBaeTcss O BpEeMEHHM U IICHE C
HauOosee 3auntepecoBaBiuM ero CTO.

[Tpu 3TOM, THO00M YCIIOBEK MOXKET 3apEeTUCTPUPOBATHCS B MPHUIIOKCHHH KaK pe-
MOHTHPYIOIIAs CTOPOHA U 3apabaThIBaTh Yepe3 MPHIIOKCHHE.

Taxke ciaeayeT OTMETUTh CUTYAIMIO, KOTOpas OYCeHb MOMYJISPHA CPEIU BOJUTE-
JIC W BBI3BIBACT OTPOMHBIC CJIOKHOCTH: KOTJa B JaJbHEH JOpOTe IPOMCXOJIUT
HECYACTHBIN CITydai, MOJIOMKA, Che3/] C JIOPOTH B KIOBET, OIYCTOIIEHUE TOITMBHOTO
Oaka wiM JI00as Japyras HelpeaBHACHHas cUTyamus. I Bce ATH CI0XHOCTH MOTYT
BO3HUKHYTH JIaJIekKO OT HHMBUIM3AIMK U TeMm Oonee naneko ot CTO. B stom ciaydae
MOJKET ITOMOYb JJaHHOE MpHuiIokeHue. [loap30BaTeNb MPOCTO YKA3hIBAET CBOE MECTO-
MTOJIOKEHHUE C TIPOCHOOM MTOMOYBL M K HEMY MPHE3KAET PaOOTHHUK C HYKHBIM WHCTPY-
MEHTOM H JIeJIaeT BCE HEOOXOAMMBIE ACHCTBHS MPSMO Ha MECTE, IIPH 3TOM IO JIOTO-
BOpHOH 3apanee 1eHe. [loo0Hoe MpuitoKeHre clieiaeT OTHOIICHHS aBTOMOOMIIUCTOB
Y CTEIHAIMCTOB [0 PEMOHTY OJIMKE U MTO3BOJIUT aBTOMATU3UPOBATh IaHHYIO cdepy.

[IpoexT HampaBieH Ha pa3pabOTKy U BHEAPEHUE NMpuiiokeHus. Llenbio sBrsercs
yJIY4IIEHHE TOMCKAa CTAaHIIMH TEXHHYECKOTO OOCIY)KMBAaHHS aBTOBJAJCIbIIAMH, a
TaK)ke aBTOMAaTHU3MpOBaHUE Tpoliecca HaxoxaeHus kiaueHToB st CTO. byxaer uc-
MOJIb30BATHCS COOTBETCTBEHHO CTAHIMSMHU, CICIMAIMCTAMU 1O PEMOHTY, a TaKXKe
HeOoUIIMATFHBIMU CJIECApSIMHU JKENAIOIUMKU HAUTH KIMEHTOB, U, B OOJBIIEH cTemne-
HU, BOJUTEIISIMHA-KIHCHTAMH, aBTOBJIJICTbIIaMHU.

JKCIEePUMEHTAJIbHASA YaCTh

B xozne skcniepumenTa, ObUIO MPOBEAEHO aHKeTHpOBaHue BoautTesei. [lomyden-
Hasl CTaTUCTHUKA:

OnportreHo: 27 4enoBexK.

JanbHeiias nHpopMalrs OCHOBaHA Ha JIAHHBIX OMPOIICHHBIX JIIOJIEH.

Cpennuii crax Boxaenus: 11,05 mer.

Cpenuee xkonmnuectBo nocemennit CTO B ron ogauM yenoexkoMm: 10,22 pas.

Boautenn He ynosinerBopeHHble TeMu CTO, KOTOPBIMH OHM MOJIb30BAJIKCh:
44,44 % (Pucynok 1).

Cuurarot, uto B ux ropoje ectb ayumee CTO, 0 KOTOpOM OHU MPOCTO HE 3HA-
10T: 37,03 % (PucyHok 2).

Takum oOpa3zoM, ObUTH BBISIBIEHBI MOTEHIMATIBHBIE TIOJIH30BATENIN TPUIIOKEHUS.
VY IuBUTENHHO, HO HEKOTOPBIE U3 TeX, KTO yaoBiIeTBOpeHbl TemMu CTO koTOpble OHU
MOCENIAl0T, OTBETUIIM, YTO BO3MOXKHO B UX Topoje ecth 6osee nydimiee CTO. Ckopee
BCETO 3TO OOBICHSAETCS YENOBEYECKUM (DAKTOPOM TMOCTOSSHHOTO CTPEMJICHUS K
VIIYYIIEHHIO.

JI7ist pacy€TOB MOTEHIMATIBHBIX MOJb30BaTeNel, KOTOPbIE CKayaroT U OyayT HcC-
M0JIb30BaTh MPUJIOKEHUE, ObLIIO BEIOPAHO CaMO€ MUHUMAJIbHOE KOJIMYECTBO MPOLICH-
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toB — 37,03 %, a MMEHHO, MOKAa3aTellb T€X, KTO CYUTAET, YTO €CTh 00JIee IMOIAXOAIIee
15t Hux CTO, 0 KOTOpOM OHM HE 3HAIOT.

VYnoBneTBopeHHOCTH KireHTamu padotoit CTO
Ha KOTOPBIX OHU ObLITU

Pucynox 1. Pesynbrar onpoca ornenku padotst CTO

Bo3MOXHOCTh HAIMYHS PSIAOM C KITUEHTOM
ayuirero CTO 0 KOTOpOM OH HE 3HaeT

Pucynok 2. PesynbsraT onpoca o ayqmem CTO

Pe3syabTarsl

B 3aBepiienun ObLT ciesiaH pacuér, KOMMEpPIUATA3aIIHs.

[MpunoxxeHre MOMHKHO OyIeT UMETh OCCIUIATHYIO BEPCHIO, HO B OeCIIaTHOM
BepCUM OyIyT COJCPKATHCS pPEKJIaMHbIC OJIOKH, KOTOpbIe OYIyT OTCYTCTBOBATH B
IIJIJATHOM BEPCHUH.

Onun nokas pexiramuoro 6soka ot 0,02 1o 0,25 p. bepém B cpeanem = 0,1 p [2].
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Hacenenue ctpansl = 143,5 muH.

KomuuectBo ~ aBTOMOOMIMcTOB B Poccum  Ha ~ AaHHBIL ~ MOMEHT
(37 %) = 53,095 muH.

[TorenumanpHbIe KIUEHTHI Tprutoxenus (37,03 %) = 19,661 mum.

[IpoBencHHbIC BHIYUCICHUS pacu€Ta MOTEHIMAIbHBIX KIMEHTOB Oo0Jiee Harisii-
HO IpecTaBiicHbl Ha rpaduke (PucyHok 3).

Anammz PBIHKA KIIMHTOB Ha 0asze Poccun
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Bceé HaceneHne cTpaHel ABTOMOOHIHCTEL IToTeHIIHANIBHEIE KITHEHTEI

B gaceneHue, MITH. YelIOBEK

Pucynox 3. AHaiu3 KJIMEHTOB

Teneps ymHO)HMM cpenHee nocemeHus: BoautenasiMu CTO B roJl Ha KOJIMYECTBO
IMOTEHIMAJIBHBIX KJIMEHTOB U Ha LIEHY OJHOTO MT0Ka3a:

10,2 * 19,661 muH * 0,1 p=20,09363 muH p./Trox

3amMeTuM, 9TO TPH TIOUCKE OJHOTO PEMOHTA, MOJIH30BaTENh OyIeT BUICTh HE-
CKOJIBKO pa3 pa3jM4YHbIEe PEKIaMHBbIC OJOKH, TaK KaK OyJIeT MEPEeXOAHTh IO pa3ind-
HBIM CCBUJIKaM BHYTPH TIPHIIOKCHHUS.

Koneuno xe 3TO AOBOJIBHO aOCTpakTHBIC MUGPHI, U YTOOBI MX BOTUIOTUTH B
KU3Hb HY)KHO TIPOJIENIaTh OTPOMHYI0 paboty. Ha manHOM aTame Benércs mporpam-
MHUPOBAHUE YK€ BTOPOTO MPOTOTHUIIA MPUIOKEHHUS, a TakKe BeAETCS OoJiee MeTalb-
HO€ MOJIETMPOBaHUE JaHHOTO Mpoliecca.
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Penen3us

Ha cmamvio « Poiocenrkos A. A. Ayxyuon Cmanyuti mexuuuecko2o oocuyscusarust I/
Hngpopmayuonnvie mexnonoeuu 8 ynpasienuu u skonomuxe. 2017. Ne 1y

AKTyaJIlbHOCTh TeMbl. CerojHs HEBO3MOXHO MPEACTaBUT cebe >Ku3Hb 0e3
JIUYHOTO JIETKOBOro aBToMoOuWis. Kaknas BTOpas >KEHIIMHA HUMEET BOIAUTEIbCKOE
yJIOCTOBEPEHHE, & HEKOTOPbIE CEMbU UMEIOT MO JIBEe—TPH aBTOMAIIIUHBI.

Cratbst COIEPKUT BBIBOJBI MO MPOBEIECHHOMY IKCIIEPUMEHTAILHOMY HCCIIEIO0-
BaHUIO, EeJbK) KOTOPOTO SIBIISUIOCH PACCMOTPETh M MPOBEPUTHh Ha MPAKTUKE HJICIO
peanuzanuu noucka CTO meronom aykuuoHa. MccnenoBaHue nokasano, 4To MpoBe-
J€HHBI SKCIIEPUMEHT MOXKET HAUTH CBOE IPUMEHEHNE HA IIPAKTUKE.

Cratbs 00a/1aeT ONpeIeIEeHHO OPUTHHATBHOCTBIO CY>K/I€HHS HAa OCBEIIAEMbIE B
CTaTh€ BOMPOCHI, CBA3aHHBIE C Pa3pabOTKOW W BHEAPEHHEM MPHUIIOKEHHUS IMOMCKa
CTaHIIMM TEXHUYECKOTO 0OCITY>KUBAHUS JIJIs1 aBTOBJIaiesblieB U KineHToB CTO.

dopmanbHasi XapaKTepUCTHKA cTaTbM. M310XkeHue nocieaoBaTesbHoe, JIo-
IMYHOE, COOTBETCTBYET TPeOOBaHUAM CTWJS M mpaBwiaMm opopmiieHus. [lo Tekcty
CTaThU UMEIOTCS CCBUIKU HA CIIMCOK HUTUPOBAHHOU JTUTEPATYPHI.

3amMeuyaHusi M peKoOMeHIaMM. B cTaTbe BCTpeyaroTcsi 000pOTHI peUuu, KOTOPbIE
OOBIYHO HE YIMOTPEOJSIOTCS MNpU HAMHCAHUM HAayYHO-MCCIIEI0BATENILCKUX padoT
(YuuTbIBasi JOMKOCTb. .., «CBHIIAThCS» U Jp.), TaK K€ HEKOTOPBIE MPEAJIOKEHUS Tpe-
OYIOT CTHJIMCTHYECKOW MEPECTPOIKU, YTOOBI HE OBLJIO MOBTOPSIOIIUXCS CIOB B OJI-
HOM IIPEIJIOKEHHUH.

A63a11, TOCBSILEHHBI OTEUECTBEHHBIM «JIACTOUYKaM» PEKOMEHJyeTcs BOOOIe
yOpaTh u3 ctatbi. C NpUBEJCHHBIMU pacuéTaMu PEKOMEHYeTCsl IIPOBECTU B OoJiee
YETKYI0 CUHXPOHU3ALMIO (TaOauIbl, TMarpaMMbl U JIp.)

Oo0wee 3akinrouyenue. B nemoM marepuan, NpeICTaBICHHBIN B CTAThE, CUCTEMA-
TU3UPOBAH, COAEPKUT HAYUYHYIO HOBU3HY U TEOPETUUYECKYIO HAIIPABIEHHOCTD.

PeuensupyemMasi ctaThsi pEKOMEHIyeTCsl K HAy4YHOUM MyOJIMKAlMU ¢ YYETOM J10-
pabOTKH.

Muxaintok O. H.

JOKTOpP SKOHOMHUYECKUX HaYK,

npodeccop, uieH-kopp. MAAO,

3acily>KeHHBIN JiesTeb HayKu U oOpa3zoBanus PAE,
3aBeAyromuii kadeapoi GUHAHCOB U KpeauTa

VY pasibcKOro rocy1apcTBEHHOIO TOPHOTO YHUBEPCUTETA
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CEMEPHKOB A. B.
NUMHUTALINOHHASA NTPOHECCHASA MOJIEJIb ®YHKIIMOHUPOBAHUA
IMPEAITPUATHUA 11O OKAZAHUIO YCIIYT

NmuranmonHas nmpoueccHast MOAeIb
(YHKIITMOHUPOBAHUS MIPEATIPUATHS 110
OKAa3aHMIO YCIIyT

A. B. CemepukoB

YXTUHCKUH rOCY1apCTBEHHBIN
TEXHUYECKUN YHUBEPCUTET, I'. YXTa

B cmambe paccmampueaemcsi
npoyeccHas UMUMAYUOHHASL ~ MOOEb
@DYHKYUOHUPOBAHUS CATIOHA NO OKA3AHUIO
yciye, Komopas paspabomand Ha OCHO8e
uHcmpymenmanvHo2o cpeocmea Anyloqic.

C  nomowwio  Mmooenu nposeoennbl
IKCHEPUMEHMbL no onpeoeneHurO
XapakmepuuvlXx — nokazamenel — cucmem

Macco8020 00YIHCUBAHUSA. CPEOHSSL ONUHA

ouepedu, cpeoHee 6pemMsi ONCUOAHUS 8
ouepedu, cpeonee 8pemsi O0OCIYHCUBAHUSL
KAUEHMA, BEPOSIMHOCMb  0OCIYHCUBAHUSL
KAUEHMA, YPOBEHb 3AHAMOCMU MACmepos.
Hapsaoy ¢ osmum c  NOMOWbIO
UMUMAYUOHHOU — MOOenU  paccMOmpeH
npumep — peulenus — ONMUMUIAYUOHHOLL

3a0ayu no ONpeoeieHur) MAKCUMANIbHOU
NpUbLLIU NPU 3A0AHHBIX UCXOOHBIX OAHHBIX.
Ilpu smom npeocmasnenvl 06a nooxooa
npu peweHuu 3a0auu: NOKOOPOUHAMHbIU
Memoo U Memoo C UCHONb308AHUEM
obovekma AnyLogic onmumuzayuonHuwlll
akcnepumenm. Pe3zynomamul pewienuss no
smum  memooam cosnaoaiom. (QOHAKO
8Mopol Memood 0ojiee NpeonoumumeneH,
MmaxK Kax OH MeHee MPYOOEMKUUl U MeHee
3ampamHbulil N0 8pemMenU peanru3ayuil.

Knwueswvie cnoesa: umumayuorHHoe
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Simulation of a process model of
functioning of the enterprises for
rendering of services

A. V. Semerikov

Ukhta State Technical University,
Ukhta

The article deals with a process
simulation model of the functioning of
the sa-Lona for the provision of ser-
vices which are developed on the basis
tool AnyLogic. With the help of model
experiments, by definition, is charac-
terized by a exponents systems of mass
service: queue length, average waiting
time in queue, average time customer
service, the probability of the custom-
er service-the employment of the mas-
ters. Along with this, using a simula-
tion model of the considered example
of the solution of the optimization
problem, by definition, the maximum
profits at the given source data. In this
case presents two approaches to solv-
ing the problem: the coordinates
method and the method using the ob-
ject AnyLogic optimizing and adjust-
ment the district experiment. The re-
sults of solution by these methods co-
incide. However, the second method is
more preferable, as less laborious and
less time-consuming implementation.

Keywords: simulation, process
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mooenuposanue,  npoyecchas — moodeap model, optimization task, experiment.
ONMUMUZAYUOHHAS 340aUd, IKCNEPUMEHN.

Beenenue

MMHTaIMOHHOE MOJEIMPOBAHUE SBIAETCS MOLIHBIM MHCTPYMEHTOM HCCIENO0-
BaHHUs IOBEJICHUS PEAJIbHBIX CHCTEM. MeTO bl HMUTALIMOHHOTO MOJEIUPOBAHUS 1103~
BOJIAIOT cOOpaTh HEOOXOAUMYIO MH(POPMAIUIO O MOBEACHUN CUCTEMBI ITyTEM CO3/a-
HUS €€ KOMIIBIOTEPU3UPOBAHHOW MOJIENH. JTa HHPOpPMALHS MOXKET OBITh UCIIOJIB30-
BaHa 3aTeM JUIs IPOEKTUPOBAHUS CUCTEMBI. IMUTAlIMOHHOE MOJEIUPOBAHKE I103BO-
JSET PeluTh ONTHUMU3AIMOHHYIO 33Jady, HO CKOpEe MPEACTABIAET COOON TEXHUKY
OLIEHKH 3Hau€HUHN (PYHKIIMOHAIBHBIX XapaKTEPUCTUK MOJIETUPYEMON CUCTEMBI.

NmMuTanmoHHOE MOJEIMPOBAHUE NPUMEHSETCS IS MCCIENOBAHUSA CUCTEM, HeE-
KOTOpbIE€ U3 HUX BO MHOTHX CIIy4asX MOKHO ONHUCAaTh KaK CHCTEMBI MacCOBOTO 00-
CILy’KUBaHHUsI, IPEACTABISAIOIME COOO MHOTOYUCIIEHHBIE PEANPUITHS IO OKA3aHUIO
yciyr. Ilo 3Toi npuyrHe METObl UMUTALIMOHHOTO MOJEIMPOBAHUS HAXOJAT HIMPO-
KO€ NMPUMEHEHUE NPU PELICHHUH 3aJavax, BOSHUKAIOIIMX B MPOLECCE CO3AAHUSA CH-
CTEM MaccoBOro oOciyxuBaHud. Ha oCHOBE MOCTPOCHHON MOJENH MPEICTaBISAETCS
BO3MOJKHBIM €III€ Ha CTaJuU MPOEKTUPOBAHUS HCCIIEI0BATh NOBEACHUE CUCTEMBI U
ONPENEIUTh apaMeTphl, XapakTepusyromue e€. Tak 0ueHb BaXKHO 3HATh TAKHE MOKa-
3arenn (QyHKIMOHUPOBAHUS CUCTEMBI, KaK CTENEHb 3arpy3KH, AJIMHA O4epeau, CPe-
Hee BpeMsi HaXOXKJEHUS KJIIMEHTa Ha o0ciykuBaHuU. CHUcTeMy MaccoOBOTO OOCITYXH-
BaHMsI MOKHO ONMCAaTh C IOMOIIBIO TUCKPETHBIX MPOLECCOB, TAK KaK II0KA3aTeNu CHU-
CTEMBI U3MEHSIOTCS CTPOrO B OIPEACIICHHBIE MOMEHTHI BPEMEHH, & UMEHHO B MO-
MEHT NPUX0Ja U yXOJa KIMEHTa. B ocTasbHble MOMEHTBHI BPEMEHHM BCE MOKA3aTENH
(YHKIMOHUPOBAHUSI OCTAIOTCA HEU3MEHHbIMU. TO e€cTh cucTeMa U3 OJTHOTO COCTOS-
HUS B IPyTo€ MepexouT ckaukooopasHo [1].

[Ipy uMUTAIUU TUCKPETHBIX MPOLECCOB B KAYECTBE MHCTPYMEHTAIBLHOTO CPEJ-
CTBa IOJIy4YWJIa IMPOKOe pactipocTpanenne cucrema GPSS [2], B koTopoi peann3oBaH
CIIELMAJIbHO OPUEHTUPOBAHHBIN S3bIK IPOrpaMMupoBanus. Hapsaay ¢ HEl mpuMeHseT-
cs cucreMa mojaenupoBanus AnyLogic [3, 4]. AnyLogic pa3paborana xKomMmnaHHueu
«The AnyLogic Company» Ha OCHOBE COBPEMEHHBIX KOHIIEHIINI B 00IacTu HHQOP-
MAaI[MOHHBIX TEXHOJIOTUI U PE3yJIbTAaTOB MCCIIEIOBAaHUN B TEOPUU TMOPHUIHBIX CUCTEM
U OOBEKTHO-OPUEHTUPOBAHHOTO MOJIEIMPOBAHUSA. JTO KOMILJIEKCHBIA HMHCTPYMEHT,
OXBAaTBIBAIOUINI B OJTHOM MOJIESIM OCHOBHBIE B HACTOSILEE BPEMsI HAIPABIICHUS MOJE-
nupoBaHud. B cucreme MoaenupoBanus AnylLogic peann3oBaHa BO3MOXHOCTh MOJIE-
JUPOBAHUSA: JUCKPETHO-COOBITUITHOE, CUCTEMHOM TUHAMUKH, ar€HTHOE.

B Hacrosimieit cratbe paccMaTpuBaeTcs MojeNb (YHKIIMOHUPOBAHUS CUCTEMBI
MacCOBOT'0 OOCIIY’)KMBaHUS M PEIlIeHa ONTUMU3AIMOHHAS 3a/laya C HCIOJIb30BaHUEM
cucteMbl MozenupoBanusi AnyLogic. [Ipu 3ToM paccmarpuBaroTcst 1Ba moaxoAa AJist
pELIEHNs] ONTUMHU3ALIMOHHOW 3aJaud: MOKOOPIAMHATHBIA METOJ W METOH, KOTOPBIU
peajin30BaH HEMOCPEICTBEHHO B cucTeMe mojenupoBanus AnyLogic. B nepBom me-
TOJE JUIsl HAXOXK/IEHUSI ONTHUMAJIbHBIX 3HAYEHUN HEOOXOIMMO MPOBECTH LEJbIA psif
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BBIUHCIICHUM C Pa3IMYyHOM KOMOMHAIMEW MCKOMBIX MapaMeTpPOB U 3aT€M Cpelu HUX
onpenenuTs Hawiryudmue. [Ipu peanusanyuu BTOporo Merona TpeOyercs: TOJIbKO Iep-
BOHAYAJIbHASI NOATOTOBKA MCXOJHBIX JaHHBIX. [locie dero pacyér BbINMOIHSAETCS B
aBTOMAaTUYECKOM PEKHUME.

JKCNEePUMEHTAIBHAA YACTh

B ocHOBe HMMHTAIIMOHHOM MOJIETM 3aJI0KEHO a0CTpaKkTHOE MpeACTaBICHUE
(YHKIMOHUPOBAHUSI peajbHOM cucTeMbl. B HacTosimie craThbe paccMaTpuBaercs
IpoliecCHast MOJIENIb pabOoThI calloHa MO OKa3aHUIo yciyr. PaboTa canoHa cocTouT B
CJIEIYIOIIEM.

B canoH moctynaroT KJIMEHTHI C MHTEpBalaMH, paclpe/leICHHbIMU MO MOKa3a-
TEJIbHOMY 3aKOHY CO CpelHMM 3HaueHueM t; muH. Ilepen Tem kak momacTh Ha 00-
CIIy’KMBaHHME KIIMEHT BCTaeT B ouepeab. st KoMPOPTHOTO OKWIAHUS MOMEIICHUE
JUIsl odepenn o0OpYyI0BaHO MEOENbI0 U APYrUMU dJieMeHTamMu komdopTta. s o0y-
CTpOMCTBa o4epeau TpeOyroTcs 3aTpathl Z; pyosei. Eciau ouepens mycrtas u o0ciy-
’KUBAIOIIIEE YCTPOIMCTBO HE 3aHATO KJIMEHT MOCTYIAeT Ha oOciyxuBaHue. Bpems 00-
CIIy’KMBaHHUsI PacCIpeiesIeHO MO TPEYTrOJIbHOMY 3aKOHY C MaKCHMAJIbHBIM 3HaYE€HUEM
BpeMeHU t; MUHYT M MHUHUMaJIbHBIM BpeMeHeM t3 mMuHyT. B o00cmyxuBaromem
yCTpOHCcTBE MOTyT paboTaTh M MAacTEpPOB, 3aTpaThbl HA KaXKAOrO U3 KOTOPBIX COCTaB-
JSI0T Zp pyOsneit. Kaxaplii MacTep NpUHOCHUT 10XOJ OT KaXJ10T0 00CITYKEHHOTO KJIu-
enra d pyOneit. B ciyuae ecnu mnwHa odyepenu N OoJbIe HANepea 3aJaHHOW BEIU-
YUHBI KJIMEHT MOKUIAeT CajoH HeoOciyxeHHbIM. llocie momydyenus yciayru B 00-
CIIY’KHBAIOILIEM YCTPOMCTBE KIMEHT TAK )K€ IMIOKUIAET CAJIOH.

Takum oOpa3zoM, cajJoH MPEACTaBISIET COOON CHCTEMY MacCOBOTO OOCITyKHUBa-
HUSI Pa30OMKHYTOI'O THIA C OTPAaHMYEHHOW BXOJHOM €MKOCThIO. 11 mocTtpoeHus
MMUTAIMOHHON MOJIENM BOCIOIb3yeMcsi 00bekTamMu AnylLogic, KOTOpble pacroio-
KEHbI B OMONHMOTEeKe MOACIUpoBaHus mporeccoB. Ha pucynke 1 nmpuBeneHbl 00beK-
Tbl AnyLogic, KOTOpble UCIIOJIb30BaHbI JUIsl CO3/IaHMS TUarpaMMBbl Mpoliecca.

®aiin  lMpaska Bwg Pucosanme Mogene Wucrpymenter  Crnpasxa
-2l @ | of [ KO~ | ¢ O % 100% - Q’{,| W - | - [ rpynna AnyLagic & LinkedIn
2 Mpoexrel 52 | & Manwurpa = O || & Main 52 | & Main =

a cepeep® -
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A& Mlain sinkl
a F3 Arenol
():(:' Beixog3anpocos
(%) 3anpocHeOGcnyxen
I Ouepeae
() Mpubene3anpocos
® Cepeep source quefie delay sink
[y
E? PE3eHTaUNA o @ y
. L7 Mapametpel
» bk Cratwcruka

- 95 OyHkuwm
. &' Ceasu arenTa

m
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Pucynox 4. UmutanirionHast Mojiesib yHKIIMOHUPOBAHUSI CaJlOHA

JIns MMHTAIMKM [POIECCOB, BO3HHUKAMOIIMX B pabOTE cajoHa, MCIOIb3YHOTCS
cienyromue o0ObEKTHI: SOUrce, queue, delay, sink, sinkl. O6beKkT SOUICe TeHepHupyeT
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3asIBKH ompeieieHHoro Tumna. OOBIYHO OH MCTIONB3YeTCs B Ka4eCTBE HAYAJIbHON TOY-
KM JuarpaMMbl Tiporiecca, (popmanusyromieii moTok 3asBoK. B manHOM mpumepe 3a-
SBKaMHU Ha3bIBaIOT KJIMEHTOB CaJOHA, a 0OBEKT SOUrCe OyaeT MOAEeIUpOBaTh UX IO-
crymienne. OObeKT qUEUE MOJENTUpPYET oYepe/lb KIMEHTOB, OKUIAIOMUX MpremMa K
MacTepy. ITOT 0OBEKT MO3BOJIIET MOJACIUPOBATH PA3IMYHBIE BUIbI BCTPEUAIOIINXCS
ouepeneit. O0bekT delay 3amepxkuBaeT 3asgBKM Ha 3aJaHHBIA Meproj BpeMeHu. OH
NpEeACTaBIsICT B Halled MOAETH MecTo paboThl MacTepa. OOBbekT SINK yHUYTOXKACT
noctynusinye 3asiBku. C MOMOIIBI0O HETO MOXXHO OMpPEAENUTh KOJUYECTBO OOCIy-
’KCHHBIX KJIMEHTOB W BpPEMs HAXOXJCHUS KiIMeHTa B odepenu. OO0bekt Sinkl yHu-
YTOXAET 3asBKU, KOTOpBIC HE MONUIM Ha OOCITy)KMBaHHE W3-3a OOJIBIIIOrO pa3mMepa
ouepenu. [TomMmuMo 3TUX OOBEKTOB AJI BU3yadU3allMU MPOLIECCa B MOJENIU HUCIOJIb-
3YIOTCSI AMarpaMMBbl, OTpa)karollue 3aHATOCTh CEPBHICA, pa3Mep JUIMHBI Oouepena U
aHuManuo mporecca B popmare 2G. B okoHYATEIIBHOM BapHWaHTEe WMHTAIIMOHHAS
MIPOIIECCHASI MOJICTTh JUISI TIPOBEICHUS SKCIIEPUMEHTOB 110 BRIYMCIICHHIO XapaKTEPHBIX
MoKa3aTesel MmpeicTaBieHa Ha PUCYHKE 2.

Mapukmaxepckas : Simulation - AnyLogic BLE [MCTIO/530BATb TO/bKG B O5PA3OBATENbHLIX LIENAX] =HACE X
- | x10 | & @ [ [rootMain - | # AnyLogic,
Moaenb npouecca o6cnyXMBaHWUA KNMEHTOB B canoHe
sinkl s
15
source queouj delay sinke o]
P M1s/0 N
5813 5813 5708 5788 5798 5708
0.3
AHEMalA 04epenu W canoHa
0.2
014
WexopHble AaHHbIe 5
O 5,ﬂnonxunOﬂ‘(nmenTaOrﬂ' @ ggﬂrparb\HaOuepe.ﬂbOm
MpHKMEREPCKEA CREAH, 3aHATOCTE: 0,48
(@ pazmepOuspean (¥ satpateapucnaxepa
3 15
@ epenaPatoTeiNapuc @ ronMNapukmaxepos
14,400 5
I t_obrabotlki €_vixodOpt
é 5798 wamepenit [30...128.918]. Cpeguee=61.051 O 5798 P 0.08 0.04 0.0z o
OuepeAL cpeaHaA Ankka; 0,056
é.l ver_obral ) Mpubins
5,798 wamepeni [0.25...1]. Cpegree=0.995 2,789,500
(D NpuBeinsOnTin
Nporow: 0 € Sasepwen | Bpema: 144000.00 | Nporo: | Pava: 27.03.20170:00:00 | [ | Mamare: 550 o 0 | 25cex

Pucynok 5. UMuTaninoHHast MoJiellb cajioHa ¢ pe3yjIbTaTaMH pacuéTa

OCHOBHO¥ TIEITBIO CO3/IaHUS CaJIOHA TI0 OKA3aHHWIO YCIIYT SBIISICTCS MOTyYCHUE MaK-
CHMaJIbHO BO3MOXKHOW MPHOBLIM, KOTOpPas B CaMOM OOIIEM BHIC MPEICTABISIET COOOi
Pa3HOCTh MEKY JIOXO/IOM M 3aTpaTaMM Ha oOecrieueHre ()yHKIIMOHUPOBAHHMS CAJIOHA.

[Tpu 3TOM, JOXOJBI IPUHOCAT OOCITY)KCHHBIE KJIMCHTHI, KOTOPBIC MOKUIAIOT Ca-
noH. KonnduecTBO 3THX KIMEHTOB PAacCUHTHIBAETCSA B 00bekTe SINK M coxpaHseTCs B
nepeMmenHoi C_Vixod. KoandecTBo ke BCeX KIMEHTOB, BOLICAIINX B CAJIOH, OIpEe-
JSETCS B 00BEKTE SOUNCEe U coXpaHsieTcs B mepeMenHoi C_vxod. Takum odpasom, m0-
XOJI MOXHO OIpeACTUTh MyTéM YMHOXEHHs C_VIX0d Ha noxoj d, MoJydeHHBIH OT
OJHOTO KJIHEHTA.
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B kauectBe 3aTpar B paccMaTpUBaEMOl MOJEIM MPUHATHI 3aTpaThl Ha O0Y-
CTPOMCTBO OYEpPEIU U 3aTpaThl Ha COJEpPKaHUE MAcTepoB cayioHa. IlepBrie 3aTpaTsl
00yCIIOBJIEHBI O0YCTPONCTBOM OYEpPEU, KOTOPHIE MOYKHO ONPEAEIUTh IIyTEM YMHO-
KEHUS 3aTpaT Z; Ha OJHOTO OXKMJAIOIIET0 KJIMEHTa Ha pazMep odepenu N. Bropeie
3aTpaThl MOXHO OIPENEIUTh IMYTEM YMHOXKEHHUS KOJHMYECTBA MacTepoB xo.llapux-
Maxepoe Ha 3aTpaTbl Ha OJHOIO MacTepa B €IMHHULy BPEMEHM Z2 U Ha BpeMsl pabOThI
cajoHa gpemsaPabomwillapux.

Ha ocHOBaHuU BbIlIE€ U3JI0KEHHOTO IiefieBas (PYHKUMS JJIs ONPECIICHUs MaK-
CUMAaJIbHOM NPUOBLIN UMEET CIENYIOINN BU

IIpubwins = (C_vixod * 0ooxo0OmKnuenma) — (pasmepOuepeou * 7,) —
— (xoallapuxkmaxepos * z,* epemaPabomuillapux).

B nanHO# MO/enu UCXOHBIMU TaHHBIMU BBICTYNAIOT: 00x00OmKnuenma, 71, 2o,
spemsiPabomsillapux. VIckoMble ONTHUMaNbHBIE TEpEMEHHbIE pasmepOuepedu WU
koallapukmaxepog ONPENENAIOTCA IyTEM WX BapbUPOBAaHMS B HAIlepel 33JaHHOM
nuamnasoHe. [lepemennast C_VIX0d — KOJTHYECTBO OOCITY)KEHHBIX KIUCHTOB — 3aBUCUT
OT NepeMeHHbIX paszmepOuepeou n koallapukmaxepos, TO3TOMY €€ 3HaUCHHE OyaeT
BCET/1a COOTBETCTBOBATH 3TUM JIBYM.

Hannune MakcuManbHOTO 3Ha4eHHs y TPUObUIH 0OBsicHseTCs caeayromumM. [Ipu
YBEJIMYEHUU KOJIMYECTBA OOCITYKEHHBIX KIMEHTOB YBEJIMYUBAETCS J0XOJ CalOHA, HO
OJIHOBPEMEHHO YBEJIIMYUBAIOTCA 3aTpaThl Ha OOYCTPOMCTBO OUYEpeNUd U COACpKAHUE
MacTEpOB MO OKa3aHHIo yciyr. M1 Ha000poT mpH yMEHBIIIEHUH 3aTpaT Ha COACpKAHUE
CaJlOHa MPUBOAUT K YMEHBIIEHUIO KOJIMYECTBA KIIMEHTOB, & 3HAYUT U YMEHBIIECHUIO
noxona. TeM caMbIM, MOKHO CKa3aTh, Y (DYHKIIUU MPUOBLITHL MOXKET OBITh JTOKAJIBHBIHI
MAaKCHMYM, 3HaY€HHE KOTOPOr0 B IAHHOM CJIy4dae ONPEAEIIAETCS IyTEM BapbUPOBAaHUS
B Harepes 3aJaHHOM UHTEPBAJIE NIMHOW OYEPEAU U KOJTMYECTBOM MACTEPOB CAJIOHA.

[Tocne mpoBeneHUs] SKCIEPUMEHTA C MOMOIIBIO MMOCTPOCHHOW WMUTAIMOHHOMN
MOJIENIA TMPEACTABISIETCS BO3MOXKHBIM OINPENEIUTh MAacCUB 3HAUEHUI MpUOBLIN, U3
KOTOpPOTO BbIOMpaeTcs €€ MakcHUMalbHOE 3HaueHHe. BhIOpaHHOW MakcuMaIbHOMN
NpUOBUIH OYIyT COOTBETCTBOBATh UCKOMBIE ONTHUMAJIbHBIC 3HAYEHUS JJIMHBI OUepe-
I1, KOJIMYECTBO MACTEPOB.

HalinenHHoMy ONTUMYMY MO>KHO MOCTaBUTh COOTBETCTBHUE KOJMYECTBO 0OCIY-
KCHHBIX KJIMEHTOB, BPEMS HAXOXKICHUS KIHUEHTA B OYEPEIU, BpEMs HAXOXKICHUS
KJIMCHTA B CAJIOHE, YPOBEHB 3aHATOCTH MACTEPOB, BEPOATHOCTh OOCTYKUBAHUS KITHU-
eHTa. AHajau3 BCEX MEPEUMCICHHBIX MOKa3aTeled MO3BOISET MEHEKEPY OKOHYa-
TEJIbHO NPUHATH PELIEHHUE O MPUEMIIEMOCTH HAWJICHHBIX ONTUMAIbHBIN 3HAYCHUMU.

B Hacrosmen cratbe paccCMaTpUBArOTCS JBA MOAXOJA U HAXOXKJICHUS OIITH-
MaJIBHOTO pemieHus. [IepBbiil 13 HUX HA3bIBAETCSA MOKOOPAUHATHBIM. JlJI1 3TOTO HYyX-
HO U3MEHSTh BHAYAJIE TOJBKO OJIMH MapaMmeTp pelieHus (Hanpumep, pazmepOuepeou),
710 TeX Mop, OKa He OyAeT HalJiIeH MaKCUMYM MPUOBLIN 110 TOMY HalpaBJIECHUIO U3-
MEHEHUH, a 3aTeM H3MEHSTh TOJbKO BTOpOM mapamerp (koillapuxmaxepos), 3aTeM
CHOBa — TOJIBKO MEPBBIA, U T. 1. CxeMa MOKOOPJAWHATHON ONTHMH3ALMU MTPOUILIIO-
CTPUPOBaHA HA PUCYHKE 3, T1I€ No — IJIMHA OYepeaU, Ny — KOJTMYECTBO MACTEPOB.
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No
Nn

Pucynox 6. Cxema mOKOOPAMHATHON ONTHUMH3AITAN

Ha sT0i1 cxeme kBagpaTUKu H300pa)karOT YUCIIOBbIE 3HAYCHUS] NPUOBUIH (IIPHU-
ObLIIb), @ CTPEJIKM IMOKa3bIBAIOT HAINPABIECHUE YBEIUYEHHUS STOr0 IMokaszaTens. Mbl
MPOJIBUTaEMCsl BHAUaje BAOJb MEPBOM CTPOKHU TAOJIUIIBI IO TEX IMOP, MOKA 3HAUYCHUE
MaKCHMH3UPYEMOTO TIOKa3aTeNsl YBEIIMUUBAETCA (T. €. 10 TIEPBOTO CiIy4yash yMEHbIIE-
HUSA MoKa3arens). 3aTeéM OT MaKCUMAaJIbHOTO 3HAYEHUS IBIXKEMCS BHU3 TakxKe JI0 TeX
op, MOKa MoKa3aTelb YBeJIMUMBaeTcs. Tak mpooiKaeTcsl JBUKEHHUE TO B OJTHOM, TO
B JIPyrOM HaIpaBJIEHUU JI0 TEX TMOP, MTOKa Mbl HE «OMyCTUMCS» B TOUKY, BCE HaIpaBs-
JICHUSI U3 KOTOPOH yKe HEe MPUBOJAT K yBednueHuto npudbun. [Ipommtoctpupyem
PACCMOTPEHHBIN METOJl IPUMEHUTEIBHO K TOCTPOEHHON MOJENH, UCIIONIb3YsI CIENY-
IOIIIME BXOJHBIE aHHbIe. J[oxoa OT oHOrO KineHTta (doxooOmKnauenma) pased 500
pyOnel, 3aTpaThl Z; HA OJJHOTO MacTepa paBHbI 1,5 pyOiis B MUHYTY, 3aTpathl Z; Ha
00yCTpOoICTBO o4Yepean Ha ogHOro KireHTa paBHbl S00 pyosiet, Bpemst paboThl cajio-
Ha (spemsPabomsillapux) paBHO 14400 MHUHYT, KJIMEHTHI MOCTYIAIOT B CAJIOH IO
AKCIIOHEHIMAJIBHOMY 3aKOHY B cpelHeM uepe3 t; 25 MHUHYT, Bpemsi 0OCITyKUBaHUS
KJIMEHTA MOJJYMHEHO TPEYTrOJbHOMY 3aKOHY C MUHUMAJIbHBIM BPEMEHEM 00CITyKHBa-
Hus t3 30 MUHYT 1 MaKCUMaJIbHBIM BpemeHeM tr 90 MUHYyT.

B nmanHom mpumepe B pe3yibTaTe MPOBEAEHUS CEPUM PACUETOB IMOTYy4YaeTCs
TaOJIUIIA CO CIICAYIONUMHU repexoaamu (puc. 4).

1 2 3 4

1 8900 — 96400 — 96900 — 96900
l

2 175800
l

3 163700 — 185700 — 208200 « 196700
T

4 187600

Pucynox 7. Tabnuiia nepexo/10B AJis MOMCKA MAKCUMAJILHON MpUObLIN

N3 pucynka 4 HarisiiHO BUAHO, YTO MpH padoTe cajoHa B TedeHuu 14400 mu-
HYT CYIIECTBYET MaKCUMYyM TpuObud paBHbIi 208200 pyOeit. OnTuManbHbINA Bapu-
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aHT AJI1 MOJIETIMPYEMOTr0 CalloHa COCTOUT B CIEIYIOLIEM: HaHATh Ha paboTy 3-X Ma-
CTEPOB M 00YCTPOUTH OYEPEb IS 3-X KIMEHTOB.

OOHOBPEMEHHO € pacUYE€TOM ONTHUMAJIBHBIX 3HAUEHUI MPEICTABISETCS BO3MOXK-
HBbIM BBIUHCJIUTH CJIEAYIOIIME MOKa3aTean paboThl calloHa: KOJIMYECTBO OOCIIYKEH-
HBIX KJIMEHTOB 549 uenoBek, 3aHATOCTh MacTepoB 0,75, cpeanss anuHa ouepenu 0,63
YeJl0oBEKa, CPEAHEE BPEMsI HAXOXIECHUS KIMEHTa B CaJOHE 26 MUHYT, BEPOSTHOCTb
oOciyxuBanus kiaueHta 0,92, cpenHee BpeMs 0OCITyKMBAaHMS KJIMEHTA B CajoHE 75
MUHYT. AHaJIU3 NEPEUYUCICHHBIX NOKa3aTeseld MO3BOJIAET MPUHIATh OKOHYATEIBHOE
pEIIEHUE IO CTPATErMH YIPABICHUS AESITEIbHOCTU CAJIOHA 110 OKa3aHUIO YCIYT.

[lepeuncieHHble MOKa3aTeNN U PE3yJIbTaThl ONITUMAJIBLHOTO PELIEHUS MPEICTaB-
JICHBI HA PUCYHKE O.

Napukmaxepckas : Simulation - Anylegic PLE [UCNCNB30BATh TONBKO B OBPA3CBATENLHLIX LIEARAX] SHACH X
el B | «10 | @ @ (3 [rostiMain ML # Amvkodi.
Mopenk npouecca OGCHV?KVIE&HMH KNWeHTOB B CanoHe
sinkd 0.8
uuuuuu QUE‘W sinke AR
al 45 /0 ) [ Bt
508 508 i 552 5524@ 548"

05 [

AHemaunA oYepeny  canoHa 04

0.3 ---1
02 R s

0 e

McxopaHble paHHbIe

@ AoxoaOTKnvertaont (B 3aTpateHaluepeasOnT
500 500
MpHKMEXSPCKER CPBAH, SBHATACTD: 0,753

(@ pasmepOuepean (& satpareiapknaxepa
3 L5
Naphic KomMap
a 14,400 a 3
b t_obrabotki ¢ vixodOpt
g 539 ueperii [30...155.323]. Cpeges=75. 449 G o8 o0& 040z 0
uiepeas cpeaAR AnvHa! 0,629
@ ver_obraborks © rpwéens
549 Taepenii [0.25...1] Chegpes=0.924 208,200
{3 MpvbeinsonTn

Nporon: 0 € Sapepuen | Bpews: 14400.00 | Nporon: (MIMEEENNNN | Aava: 27.12.20160:00:00 | [ Namare: | 200 =22 T | 25e«

Pucynox 8. Pe3ynbrarsl pacuéra onTUMaIbHOTO 3HAYCHHS

[TpoWIITFOCTPUPOBAHHBIN BBILIE METOJ PELICHUSI ONTUMHU3ALMOHHON 3aJ1a4u pe-
anu3yeTcsd MyTEeM MPOBEICHUSI YMCICHHOTO SKCIEPUMEHTA MO 3aJJaHHOM METOJIHKE.
B xone npoBeneHns KCIepUMEHTa y AKCIIEPUMEHTATOPa BO3ZHUKAET HEOOXOAMMOCTh
B MIPUHATHM PELICHUS O BEJIIMYMHE UCCIEAYEMbIX TEPEMEHHBIX JII OYEPEIHOrO JKC-
MEpUMEHTA, YTO CYIIECTBEHHO YBEIMYMBAET BPEMs MPOBEJICHUS dKcrepuMenTa. Jlo-
TUKa MPEeJCTaBIICHHOTO METO/1a MIPEANUCHIBAET MHOTOKPATHOE MPOBEACHUE DKCIIEPH-
MeHTa. [lo sToit mpuurHe npu OOJBIIOM KOJUYECTBE MEPEMEHHBIX MOTYT BO3HUK-
HYTh OOJIBIIIME 3aTPaThl BpEMEHU Ha pPean3allvio dSKCIIepuMeHTa. J{Jig pemenus 3Toi
npobsembl B cucteMe AnyLoCig uMeeTcst 00BEKT, C TIOMOIIBI0 KOTOPOTO MOYKHO aB-
TOMAaTU3UPOBATH MPOIECC MPOBEICHUS IKCIIEPUMEHTA.

JI71s1 UCTI0JIB30BaHMS ATOT0 00BEKTA TpeOyeTcs clenyroiiee: chopMUpoOBaTh Iie-
JeBY10 (DYHKIIHIO, 3aITMCaTh MHTEPBAJ U3MEHEHUS HCCIIEAYEeMbIX NMEPEMEHHBIX, OIpe-
JEIUTh KOJIUYECTBO UTEpAlluil i1 OAHOM MPOrOHKH, HA3HAYUTH KOJMYECTBO PEILIH-
Kallni.

[Ton wrepaunenn moHUMaeTcs OAUH ONbIT. KommyecTBo murepanuuii — 3TO LETb
CTPATETUYECKOTO TUIAHUPOBAHUS JIKCIIEPUMEHTA OMpPEIeNIeHHe KOJIMYeCTBa HaOIIto-
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JCHUI U ypOBHEH (PAKTOPOB B HUX JAJISl TIOJYUYEHUS TOJHOW U JTOCTOBEPHOU MH(DOP-
MaluM O MOJIEIIN.

B nameit monenu Hy)XHO MeHATb (pakTopsl pasmepOuepedu u koallapukmaxe-
pos. IIpu 3TOM KaxkJbplil (PaKTOp UMEET IATh YPOBHEH, MOATOMY KOJUYECTBO UTEpPA-
umii paBHo 52 = 25.

Yucno pernukanuii (IporoHoB) B OJHOM UTEpaMM MOKET ObITh (PMKCUPOBaH-
HBIM WM NlepeMeHHbIM. DUKCUPOBAHHOE YMCIIO PEILIMKALMM, HalpUMep, IpH J0Be-
PUTENIBHON BEPOATHOCTH, TOYHOCTU U CTaHJIAPTHOM OTKJIOHEHUHU MOXKET OBITH OIpe-
J€JIEHO 110 opMyJI€:

(72
n= t2 . —2

a

8 1

rae tj Ta0yJIMpOBaHHBIM apryMeHT QyHKuuu Jlamiaca nmpu 10BEpUTEIBLHOM BEPOSIT-

HoctH 0,95, panbiii 1,96; ctangapTHOE OTKJIIOHEHWE € PAaBHO 1; TOYHOCTH MepeMeEH-
HOIl paBHa 1. Takum 00pa3oM, KOIMYECTBO PEIUIMKAMN B JAHHOM MPUMEPE MOKHO
B3STh PaBHBIM 4.

B pacCMaTpuBacMOM BapHaHTC IS HNPOBCACHUA ONTHUMHU3AIIHOHHOI'O 3KCIICPHU-
MCHTA 3aIIOJIHAIOTCA IICPCUUCIICHHBIC BEJIMYMHBI. Ounn IMPCACTABJICHBI HA PUCYHKC 6.

Wrcrpymenter  Cnpasxa

my 3 - ‘ & 100% | hd | - [@ rpynna AnyLogic & LinkedIn
&l Main &l Inquire &l Onrumusauma 52 = O | [ Ceoiictea 2 M~ = O
% OnTUMKM3aLus - ONTUMU3ALMOHHBIA 3KCNEPUMEHT
Mapukmaxepckan | ONTUMKU3E || vwe Onmmanzays Vexmoums
—_— ATEHT BEPXHErD YPOBHA! Main -
JanycTnTb E
Llenegan dyHKuna: Mu poBate (@ makc poBaT
Tekyuee Myquwee root. Nprbune0n T )
ViTepauma: 9 n V| Konuuecteo urepauuit: !25
HEAONYET, HEfOMyOT.
Pennukaumm: 9 ? ABTOMETUYECKER DCTAHOEKA
dynkumonan: T ? ? MakcumaneHelil pasmep namarw: (256 = MG
MNapamertpel - 1 1L i Co3gate untepdeic
pasmeplyepeam 7 ¥  [MapameTpbi
konlMapukMaxepoe 9 ?
aaTpateillapukmaxepa MNapametper:
epemAPaboTeiNapnk 3HaueHne
HoxoaOTknnenTaCnT Mapamerp Tun MuH. Makc. LWar HauaneHoe
3aTpaTeiHaOuepeas0nT pazmepOuepean  gnckpeTHENd 1 5 1 1
c_vixodOpt konllap..axepoe  AMCKpeTHEIN 1 5 1 1
33Tpatel..Maxepa pukcuposaddelii 1.5
KonupoeaTe nyswee cony epemaP..Mapuk® dukcuposanneid 14400
peweHne & Bydep Joxea0..vra0nT  pukcuposanneii 500
3aTpat..eae0nT  pukcuposanneiii 500
c_vixedOpt bukcuposanneiii 0
T || = Monenshoe epema S
L] m 3 4 1 b
B B

Pucynox 9. Ucxonnpie qaHHbIC 7151 IPOBEICHUS SKCTIEPUMEHTA

W3 pucynka 6 BUAHO, 4TO apameTpsl pasmepOuepedu n konllapukmaxepos siB-
JSAIOTCS. AUCKPETHBIMU BEIMYMHAMM, M OHM M3MEHSIIOTCA B Auana3zoHe ot 1 o 5,
ocCTaJbHbIEC TapaMeTpbl — PUKCUPOBAHHBIE.
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Pe3ynbpTaThl NpOBEAEHHOTO HKCIIEPUMEHTA IIPEICTABICHBI HA PUCYHKE /.

Mapukmaxepckas : OnTumusaums - AnyLogic PLE [MCNONB30OBATL TONGKO B OBPAZOBATENLHBIX LIEMAX] l o= &J
IS F{ Ao

Mapnkmaxepckada . OnTrumnsayns

220,000

Terywee hyqwee

200,000 A

(5]

Wrepauma: 24

PennukaLmn; 10 10 150,000 4

DyHkumonan: 175,800 208,200 160,000 4

MapameTpbl — 140,000 4
pazmepOuepeau 3 3 120,000 4
Konrapukmaxepoe 2 3

100,000 4
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OoxonOTHnuerTalnT o 5 10 15 20 25
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| S
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Pucynok 10. Pe3ynbrarsl paboThl ONTUMH3AIIMOHHOTO SKCTIEPUMEHTA

JIsist mosTydeHusi ONTUMAJIbHBIX 3HaYE€HUN noTpedoBanocsk 24 urepauuu u 10 pe-
mukanuid. MakcuMmanpHOe 3HadYeHue NMpuobu B pasmepe 208200 pyOsert MoxeT
OBITh IOCTUTHYTO IPU pazMepe ouepean 3 U KOJTUUYECTBE MACTEPOB PABHBIM 3.

[TosrydeHHBIE pe3yapTaThl pacdy€éra Ipu JaHHOM MOJXOJE COBIAJAIOT C PE3ysbTa-
TaMU pacy€Ta, MOJyYEHHBIMH 110 KOOPAMHATHOMY METOJY, PACCMOTPEHHOMY BBILIE.

Pe3yabTaThl

Pa3paborana Ha OCHOBE MHCTPYMEHTAJIBHOTO cpenctBa AnyLogic npoueccHas
MMUTAIMOHHAsE MOJENb (YHKIIMOHUPOBAHMSI CajlloHa MO OKazaHuio yciyr. C momo-
LIBI0O MOJIEJIA MPOBEICHBI SKCIIEPUMEHTHI IO ONPEIEIICHUI0 XapaKTEPHBIX MTOKA3aTe-
Jel CHUCTEM MAacCOBOIO OOJIY’)KMBaHMsSI: CPEIHSAsl JJIMHA OYepeu, CPEeIHEe BpeMs
OKUJIaHUS B OUYEPE/IM, CpeliHEee BpeMsl OOCITYKMBAHMS KIIMEHTA, BEPOSITHOCTh 00CITy-
KVUBaHUS KIIMEHTA, YPOBEHD 3aHATOCTH MacTepoB. Hapsny ¢ 3TMM ¢ MOMOLIBIO UMU-
TallMOHHOW MOJENM PACCMOTPEH MPUMEP PEUIEHUS ONTUMHU3ALMOHHOM 331add IO
OMpEJEICHUI0 MAKCUMAaJIbHOM NpUObUIM MpU 33JaHHBIX HCXOJHBIX NaHHbIX. [Ipu
ATOM MPEACTABJIEHBI [1BA MMOAX0a IIPH PELICHNUH 3aa4M: OKOOPAUHATHBIA METOJ U
METOJI C UCIOJIb30BaHUEM 00bekTa ANyLOQIiC ONTHMHU3AIMOHHBINH 3KCIIepUMeHT. Pe-
3yJNbTaThl PEUICHUs MO 3TUM MeTojaaM coBmaaaroT. OpHako, BTOpo meToj Oosee
IIPEANOYTUTENEH, TAK KaK OH MEHEE TPYAOEMKHM M MEHEe 3aTpaTHbIA IO BPEMEHU
peanu3anuu.
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B nacrosimieit ctatbe npeacTaBieHa yIpOIIeHHAs IPOLECCHAst MOJIeNb (DYyHKIU-
oHupoBanus npeanpustui. OnHaKo, €€ MOXHO JIETKO PAaCUIUPUTh, 100aBIsis HEOO-
XOJIMMBIE O0OBEKTHI, UIMUTHUPYIOIINE JOMOJHUTEIbHBIE MTPOLIECCH MOJIETUPYEMOM CH-
CTEMBI.
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Penen3us

Ha cmamoio « Cemepuxog A. B. Umumayuonnas npoyeccras mooes
@dyHKYUOHUPOBAHUS Npednpusmus no okazauuio ycuye // Ungopmayuonnsie
mexHoao2uu 8 ynpasieHuu u dsxonomuxe. 2017. Ne 1y

Cratbs 3aTparvBaeT BOINPOC BIMSHUS WH(POpPMATH3ALMU HA SKOHOMHUKY 4epes
UCIIOJIb30BAaHUE TTPOrPAMMHOTO 00eCIieUeHus1, MOCTPOECHNUE UMUTALIMOHHBIX MOJCIIEH.
OpnHako HE MOJHOCTBIO COOTBETCTBYET TEMATHUKE JKypHaJIa: HEJOCTATOYHO Mpopado-
TaHa B YaCTH MHHOBALIMOHHOCTH. boiiee TOro, NpuCyTCTBYIOT IPU3HAKH PEKIIAMBI.

ABTOp CTaThbu HE NMPEIJIATaeT OPUTMHAIBHBIX, HOBBIX MHHOBAIIMOHHBIX MOJIXO-
J0B JJIsl pEIEeHUs 3aJadyd MaKCUMU3ALWUW TNPUOBUIM TMPEANPUATUS IO OKa3aHUIO
ycayr. C HaTSKKOW OPUTMHAIBHOCTD MOXKHO YBUJAETH B HCIOJb30BAHUH IPOTPAMM-
HOTO mpoaykTa — AnyLOgiC. 3HAYMMOCTh CTAThH JJISl MPAKTHYECKOTO MPUMECHEHUS B
cepe obcimyxuBaHug HeoueBUAHA. CTaThsl ABISETCS 3HAUUMOMW JJI1 TPOU3BOAUTENS
JAHHOT'O TIPOrPaMMHOT0 MPoIyKTa — koMnanuu « The AnyLogic Company».

Marepras B BBOZHON M SKCIEPUMEHTAIBHOW YaCTU U3JI0KEH KaYECTBEHHO, I10-
HATHO U JIOTUYHO. OOBEM CTaThU ONTHUMAJIEH, MATEMATUYECKUE BBIKIAJAKN TOHITHBI
U JI0OCTaTOYHO NOoJpoOHBI. MimocTpauuu nmpuBeneHbl K MecTy. AHHOTAIUs J10CTa-
TOYHO MH(POpPMATHBHA, PE3YJIbTAThl U BHIBOJBI 00OCHOBAHBI. B TekcTe MPUCYTCTBYIOT
rpaMMaTH4ecKie OMIMOKU U ONEYaTKH.

3akitoueHue: B CBSI3U C 0AHAIBHOCTBIO, HE PEKOMEH/IYIO CTaThIO i MyOiuKa-
nuu. Pa3Be 4To «J171d raJIOuKmny.

Kneruuun I1. C.,

nupexrop o UT OAO «HUIIUT' A3y,
yupenutens Kinyba UT-aupexktopoB «s-NUT-b1y»,
uneH npasnenusa Coroza UT-gupexkropos Poccun.

OTtBeT aBTOpa: sI OYEHb PaJl TAKOW PEIICH3UH, CTAThi HE MPETCHAYET Ha OO0Jb-
ITyI0 HAyYHOCTh. B HEW M3J105KeH MOAXOA I pelieHus 3a/1ad, KOTOphIe Kiaccude-
CKUMH METOJaMU TPYIHO penIuTh (IpOrpaMMmy MUCATh HA aJTOPUTMUYECKOM SI3BIKE
B0OOIIIE kpaitHe Hedp(HEeKTUBHO). B cTathe NEMCTBUTENHHO MPUCYTCTBYET peKiIama,
OHA HampaBlieHAa Ha MOMYJSPU3AINUIO METO/Ia UMHUTAIIMOHHOTO MojaenupoBaHus. Ho-
Bble HMH(POPMAIMOHHBIE TPOIYKTHI TO3BOJISIOT A(P(GEKTUBHO peElIaTh 3agaddl 10
YIPABJICHUIO TPOU3BOACTBOM. Criacb0 3a PEIEeH3HUI0 OT XOPOIIETO CIEeIHAINCTA.

HpHMG‘IaHI/Ie pcaaKkTopa: B CBsA3M C TCM, UTO CTATbiA HallMCaHa HE3aBHCHUMbIM
HCCIICAOBATCIICM, CUUTACM JOITYCTUMBIM €€ HY6HI/IKaHI/I}O B JXXypHaJic.
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1. Introduction

Previously, | have described using the ideas and methods of Michael Jackson as
the basis of an alternative curriculum to teaching a 1% course in Software Engineering
[25]. Here, | wish to report on further efforts to disseminate and develop this curricu-
lum at Ukhta State Technical University, Komi Republic, Russia during autumn se-
mesters since 2014.

2. Why Jackson’s Ideas and Methods?

Over more than four decades — from the early days of computing in the early
1960’s to the present — Jackson has contributed four books; over 100 articles; and
three original, sound methods or approaches to software development — JSP, JSD
(with John Cameron) and Problem Frames?; he is on the Editorial Board of four lead-
ing international Software Engineering publications, and a member of two IFIP work-
ing groups. He has received several research awards, including the IEE Achievement
Medal, The British Computer Society Lovelace Medal, and the ACM Sigsoft Out-
standing Research Award*.

Jackson’s ideas and methods are sound, original, and have evolved as the cut-
ting-edge of research and practice for more than four decades: they deserve to be in-
corporated into the software engineering curriculum [25]. For an excellent summary
of JSP, JSD and Problem Frames, the reader is referred to [7, 9, and 10 respectively];
we briefly summarize the JSP and JSD methods and the Problem Frames approach,
and remark that since the publication of Problem Frames (2001) more than 15 years
ago, Jackson has been clarifying and redefining ideas in software development about:
requirements, behavior, and goals; the role of top-down and bottom-up design, and
the role of formalism and intuition. In a draft chapter of his forthcoming book [10],
Jackson declares system behavior as the core object of software system development
and introduces a method for representing problem decomposition as an intelligible
structure of system behavior — a rooted tree of instantiations of its constituent behav-
iors. His forthcoming book promises a significant refinement to the Problem Frames
approach to system development.

Michael Jackson first became well-known as a result of his program design
method, Jackson Structured Programming (JSP), which emerged from the early days
of commercial computing in the early 1960’s, and culminated in his classic, Princi-

3 For Jackson, a method is a step-by-step decision-procedure. JSP and JSD are methods; Problem Frames is an intellec-
tual approach to analysis and structuring of software systems.
4 http://fose.ethz.ch/speakers.html
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ples of Program Design (1975). His design method is applicable to a class of pro-
grams common in batch processing systems® prevalent during the 1960°s to which
Jackson gave the name simple programs: these are programs that can process a set of
related sequential data streams in a single program structure of corresponding com-
ponents. JSP is very likely the only program design method that became a national
standard [18]; has been described as the best design method of the time [1]; and has
been certified in an Associated for Computing Machinery (ACM) column as produc-
ing the correct program design [27].

JSP is based on the control structures of structured programming. But, while go-
to-less programming gives a well-formed (spaghetti-less) structure, it does not guar-
antee an intelligible design. The main idea of JSP is very different from modular pro-
gramming, the prevailing design approach during the 1970’s, which focused on de-
composition of a program into separately compiled modules to achieve coherence.
[Jackson, 7] In JSP, a program’s structure is formed from the structure of its input
and output data streams. In contrast to top-down decomposition, the then prevalent
“best-practice”, JSP is a constructive method® for composing a program’s input and
output data structures into a composite program structure containing corresponding
components. Design is about structure: A program structure becomes intelligible — is
well designed — if its structure relates directly to the problem world. Jackson intro-
duced structure diagrams — later called tree diagrams — to depict program structure,
and contrasted them with flow charts, which were in vogue, but which, as he pointed
out, show a program’s (dynamic) flow of control, not its (static) structure.

In JSP, Jackson formulated several program design patterns as rules’, especially
concerning the placement of read-write operations that were a frequent source of er-
ror in the magnetic tape-based business-oriented batch processing systems of that pe-
riod. There is a read-ahead rule which applies to situations in which the condition for
processing input became immediately available:

“Place the initial read immediately after opening a file, prior to any component
that uses a record; place subsequent reads in the component that processes a record,
immediately after the record has been processed” [5].

A multiple read-ahead rule applies to situations in which the condition for pro-
cessing input can be recognized only after a fixed number of read operations; and
backtracking® applies if the recognition cannot be resolved by any predetermined
number of read operations.

> In batch processing systems, in contrast to systems that process transactions one-at-a time as they become available,
transactions are accumulated into batches and sorted into the sequence of the primary key of the entity to which they
apply before they are processed. To process each transaction as it arrives, random access storage is generally necessary,
but was not yet economically viable until the 1970’s.

6 By method, Jackson means a step-by-step decision procedure.

" These rules are associated with a form of control structure commonly used in which the condition occurs at the begin-
ning, as in: do while<condition>... endwhile

8 Jackson added backtracking, as a 4™ control structure in Jackson structured programming. It is a restricted form of
selection, that resolved recognition problems in the case when no finite number of read-aheads could resolve a parsing
problem. The semantics of backtracking are close to Java’s try...catch.
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The Basic JSP method can be extended if a structure clash — the absence of corre-
spondence in the structures of a pair of (input, output) files — is encountered. Structure
clashes prevent the construction of a single program structure as required by the basic
JSP method. By decomposing a program into two simpler programs, the structure clash
can often be eliminated: the first program writes an intermediate file — without any
structure clash — that the 2" program can process; so that, both programs can be de-
signed with JSP. The additional complication of writing and then reading an intermedi-
ate file can be eliminated through the use of Jackson’s program inversion. A program
that writes a file that a 2" program reads, can be algorithmically transformed into a
single-entry, multiple-state subroutine that does not write its output stream directly but
passes the next output record to the 2" program. We say that the program is inverted
with respect to its output file.® The communication between the program and subrou-
tine is immediate, facilitating efficient scheduling. More important, an inverted pro-
gram is structurally the same as the program from which it is derived, and its subrou-
tine representation can carry variable state just as does a program.

Because of program inversion (see below), JSP’s range has been extended far
beyond the programs written for systems prevalent in the 1970’s to include interac-
tive systems, interrupt handlers, Web database queries, embedded systems and han-
dling network protocols. The class of simple programs fits one of 5 elementary prob-
lem frames described in Problem Frames, and JSP is an appropriate method to use in
problems of this type.

Jackson’s 2" major contribution to software method, developed in conjunction
with John Cameron, is Jackson System Development (JSD) [5]. Top-down hierar-
chical functional design was the prevailing “best practice” approach to systems de-
sign during the 1970’s and early 1980’s. JSD design was different: JSD is based on
an analogical (simulative) model, not functions. The abstract models are of real-
world entities'® connected via serial data streams to form a network of model pro-
cesses, each exhibiting their time-ordered behavior. A JSD system is thus entity-
based (entities are somewhat analogous to objects in OOP!!) and has been termed
“middle-out” [2] in contrast to “top-down”. The scope of a model is deemed to be
sufficient to encompass a variety of functions that may be required — the functions
can be added later to the network model. JSD is limited to real-time, systems.

Both JSP and JSD process sequential streams using the control structures of
structured programming. Two ideas from JSP connect JSP to JSD:. The first idea is

® Similarly, a program that reads a file that a 1st program writes, can be algorithmically converted into a single-entry,
multiple-state subroutine that does not read its input stream directly but receives the next record from the 1st program.
We say that the program is inverted with respect to its input file.

10 Entities have a long philosophical history, where they aimed to clarify the essence of ‘beings’ (things or objects) in
the world. Both JSD and OOP model real-world objects, but Jackson holds that the real-world is informal, while in
OOP, objects are computational and formal..

1 Simula was the 1%t object-oriented programming language, developed in the 1960’s; Simula67 is regarded as the 13 OO language.
Smalltalk was designed to be a fully dynamic system in which classes could be created and modified dynamically rather than statical-
ly as in Simula 67.[21] Smalltalk and with it OOP were introduced to a wider audience by the August 1981 issue of Byte Magazine.
[Wikipedia]
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the tree diagram to represent structure.. The time-ordered behavior of entities can be
depicted with entity structure diagrams that are isomorphic to program tree diagrams
(entity substitutes for program; and entity action for program operation): so, JSP is a
natural fit as a design method for JSD systems.

The second idea that connects JSD to JSP is program inversion. When a transac-
tion record (in a transaction processing system) is encountered, the program text of
the denoted entity type, represented as a long-running, interruptible multiple-state
subroutine, is activated (resumed) and consumes the transaction, updating the state
and data of its state vector, before becoming inactive (until the next transaction ar-
rives). Just as the static tree structure of a program in JSP traces the program’s behav-
ior, so the static entity structure of its subprogram text traces the time-ordered behav-
ior of individual entities.

Jackson’s Problem Frames (2001), grew out of work over a 15-year period that
culminated first in a short book, Software Requirements & Specifications (1996).
Jackson’s research drew from practical consulting and from telecommunications
modeling for AT&T: His short book is a clarification, redefinition, critique, and in-
vention of terms in software engineering.

As a result, Problem Frames is an original departure from the more than two
decades of current “best-practice” using various forms of Object-oriented Analysis
and Development (OOAD). Jackson’s approach to software development is problem
oriented rather than solution oriented: Analysis initially involves considerable infor-
mal exploration. A context diagram shows where a problem is located in the world,
and consists of three elements: problem domains — where the problem is located; in-
terfaces — consisting of sets of phenomena shared among domains; and the machine,
a special domain consisting of the computer and the software to solve the problem. A
problem diagram adds the requirement — representing stakeholders desires and wish-
es together with collaborative input from developers — that a machine must satisfy.
The heart of analysis is three separate development descriptions: the machine speci-
fication; characteristics (properties) of the problem domains; and the requirement. To
convince the customer or stakeholder that a system will behave as required, we must
show that the specification (S) together with the domain properties of the problem
world (P) satisfy the requirement (R): S, P |= R.

There is almost always a need to decompose a realistic problem into two or
more sub-problems. The initial decomposition is top-down, is usually guided by in-
tuition, and hopefully results in sub-problems that are simpler and that either fit — or
will fit after further decomposition(s) — one of five elementary problem frames or
problem patterns that Jackson has discovered to be prevalent in all or most software
applications. Jackson had emphasized that systems are structured as layers that are
run in parallel [4], rather than as a hierarchical partition. In Problem Frames, this ide-
as is re-formulated more precisely: sub-problems are projections of the whole prob-
lem, analogous to projection in the relational model. Just as the same column(s) may
appear in two or more different relational projections, so too in Problem Frames, the
same domain(s) may exist in two or more sub-problems. Each sub-problem is treated
as a separate problem — deferring consideration of interactions with other sub-
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problems until it is well understood — and analysis proceeds with separate develop-
ment descriptions for its machine specification, problem domain properties and re-
quirement. Only during implementation — implementation is not treated in Problem
Frames — is the problem of how to run the sub-problem machines in parallel ad-
dressed.

In the Problem Frames approach, Jackson stresses that five special concerns
must almost always be addressed: overrun, initialization, completeness, reliability,
and identities. Each frame is vulnerable to different special concerns.

Jackson believes that use of problem frames to structure the analysis and de-
composition of problems into elementary problem frames may result in a standard
(normal) practice in software engineering — a practice that is accepted and supported
by software engineering professionals as evidenced in the professional literature and
meetings over a period of several years. Jackson argues that normal practice has been
shown to be necessary in other engineering sciences, but is lacking so far in software
engineering. So, in his view, at the present time, software engineering is not yet a sci-
ence.

An overriding structuring principle throughout problem analysis is separation of
concerns: An example of it is the need for three separate development descriptions.
The specification, domain characteristics and the requirement of a system represent
different viewpoints (stakeholder, requirements analyst, and programmer, respective-
ly) and express different linguistic modalities (we hope the specification is correct;
we wish for the requirement to be satisfied: optative; the properties of the real-world
domain are based on laws of physics: indicative. Because of these differences, we
need to describe each separately — otherwise we get a confusing description. Another
example is in analysis: we analyze each sub-problem separately, ignoring interactions
with other sub-problems until we fully understanding it in isolation, and return to
consider its interactions later.

Since the publication of Problem Frames, Jackson has focused on a number of
guestions (in ~40 published articles)*? including:

1. What are requirements? How do requirements, behavior and the goals of a
system differ?

2. What is the core artifact of system development?

3. How can we make cyber-physical systems intelligible?

4. When are top-down and bottom-up reasoning called upon during system de-
velopment?

5. What is the appropriate role for intuition and formalism in the course of sys-
tem development; and when should each be used?

Jackson argued that objects are too fine a granularity as the basis for software
development; that reliance on use cases is solution-oriented, whereas problems are
further away from the machine and require focused analysis; and that OOP objects
are a formal straight-jacket on real-world entities [5]. OOP objects are static — they
cannot change type; nor is multiple-inheritance supported, whereas, in the real world,

12 http://mcs.open.ac.uk/mj665/papers.html
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living objects undergo metamorphosis and support multiple inheritance. With respect
to OOAD’s reliance on use cases as the basis for constructing a system’s behavior,
there are few if any use cases in continuous-state monitoring systems.

As Jackson increasingly turned his attention to complex, real systems, he began
using the term, cyber-physical systems, which refer to the integration of computation
with physical processes.’* In cyber-physical systems, a software machine interacts
with a human and material problem world, monitoring and controlling its behavior to
ensure that the many and varied system requirements are satisfied as fully as possible.
The development of cyber-physical systems involves diverse and complex tasks, each
of which require different descriptions and methods. It is the complexity of cyber-
physical systems, that leads Jackson to conclude that no single technique or system
(formal language or logic) can be applied from start to finish to make this complexity
intelligible.

As shown in a draft chapter [11] of his forthcoming book, Behaviours as Design
Components of Cyber-Physical Systems, Jackson’s focus on systems behavior and its
representation as a behavior control tree, represents a significant refinement to the
Problem Frames approach to designing cyber-physical systems.

The approach to analysis in Cyber-Physical systems deals with the pre-formal
work of creating a bridge between the stakeholders’ purposes and desires — the re-
quirement; and a detailed system behavior agreed upon by stakeholders and system
developers and expressed in natural language.

The core object of systems development is system behavior. The behavior of a
cyber-physical system is viewed as a set of heterogeneous behaviors, each of which
can be decomposed (top-down) into constituent simpler behaviors. Each must be de-
signed separately, following the separation of concerns principle. For each behavior, a
machine (specification) must be designed (bottom-up) that ensures the system’s behav-
ior. Jackson has invented a method for rooting instances of these constituent behaviors
in a single dynamic tree, providing for cyber-physical systems the kind of intelligibility
that is provided by well-designed programs using structured programming: a visible
correlation between what is happening in the system — the execution of an instance of a
constituent behavior — and its program text in the machine specification.

In the beginning of a project, the developer explores and describes the problem
world. This exploration requires the ability to introduce new names, formal defini-
tions, and informal denotations (recognition rules for states or events), to represent
phenomena, and to continuously check their accuracy. The developer must be guided
at first, not by any formal system, but by intuition: By intuition, Jackson does not
mean an uncontrolled impulse to baseless conjecture and unfounded assertion, but ra-
ther the faculty of recognition and understanding on the basis of our accumulated ex-
perience, insight and knowledge, with little or no appeal to conscious reasoning. We
use natural language which mediates between phenomena in the real world and
open-ended reasoning.

13 Wikipdia. The term, Cyber-Physical System was introduced circa 2010 by Helen Gill. Helen Gill, CISE Point of
Contact for the CPS program, telephone: (703) 292-7834, email: hgill@nsf.gov.

72


mailto:hgill@nsf.gov

NubopMalMoOHHbIE TEXHOJIOTHH B yIIpaBieHUH 1 9koHOMuKe. 2017, Ne 1 (06)

Formal systems are extremely important once projections of the system behavior
into constituent behaviors have been identified:

“...formalism has its proper place. Its place is not in the early stages of exploration
and learning, where it is premature and restrictive, but in the later stages, where we
need to validate our informal discoveries, designs and inferences by submitting them
to the rigour of formal proof” [11]

3. Experience at Ukhta State Technical University

| plan to teach for the 4™ time for the Department of Computer Science and In-
formation System Technologies at Ukhta State Technical University during the au-
tumn semester 2017. | am grateful to have been given the freedom to focus on my in-
terest in Jackson’s ideas and methods in software engineering; | also teach a second
course, a short course in Object-oriented Design using Java to students who have had
a previous course in a programming language (Pascal/Delphi). The second course is
relevant to teaching Jackson’s ideas and methods: First, Jackson’s JSD method is en-
tity-based, and entities are “objects”, and thus have some common ground with OOP
objects (though with important differences). Second, although Jackson’s approach to
software development is language independent, | have been using Java to illustrate
program implementation in JSP and JSD; and Jackson frequently uses OOP object
diagrams (among other notations) in Problem Frames.

3.1. Courses focusing on Jackson’s ideas and methods (in chronological se-

guence)

1. An Intensive Short-course (Autumn 2014)

My 1% effort came to fruition from an invitation from Ukhta State Technical
University to teach and consult on curriculum through the Fulbright Specialist pro-
gram®4. | gave approximately 14 lectures during 4 weeks, each consisting of 2 90-
minute lectures,, a total of approximately 40 hours in all. The lecture content consist-
ed of: JSP — 10 hours; JSD — 3 hours; Problem Frames — 27 hours. | lectured in Eng-
lish, and many of the students weren’t able to follow the lectures or the slides on
which they were based. Fortunately, the Chair of the Department, Dr. Felix Mara-
kasov, offered to attend my lectures: This had two salutary effects: (1) it boosted at-
tendance sharply, thus saving the course; and (2) every 20 minutes or so, he para-
phrased the material that | had just presented into Russian, increasing student under-
standing and attention significantly. We covered the 1% 5 (of 12) Chapters in Problem
Frames, and followed with a brief discussion of Chapter 7 (Model Domains) and
Chapter 9 (Particular Concerns). In addition to the lectures, there were 4 Learning
Tasks (practical exercises) in JSP, 1 in JSD, and 4 in Problem Frames; at the conclu-
sion of the course, each student was given an an oral examination, based on 25 ques-
tions posted on the course Web site, with 1 question randomly selected from the
JSP/JSD set of questions and 2 questions randomly selected from the set of Problem

14 http://www.cies.org/program/fulbright-specialist-program
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Frames questions®. At the end of this short course, a Certificate was awarded to each
student who completed the course. Comments, but no grade, were given to Learning
Tasks submitted by students.

2. Full-semester course (Autumn 2015)

The following autumn the same content was taught over 14 instead of 4 weeks,
with the final test and oral exam given the 1% week of January. Each week there was
1 lecture (90 minutes); and 1 practice session (90 minutes) for each of 4 different
groups: 2"-year and 4"-year students in two disciplines: Information Systems and
Technologies (IST) and Computer Science and Engineering (IVT). The groups were
assigned team projects, with 3-5 students/team, and asked to develop a project defini-
tion and separate development descriptions for each problem and sub-problem, to-
gether with an associated context diagram and problem diagram. A small bi-lingual
Question Data Bank was developed on the on the University’s Center for Distance
Education’s (CDE) Moodle server and used to administer a final test for all students.
Oral examinations — and a grade — were given to the IST students, while IVT students
took the course as Pass/Fail. Student grades in the written and oral tests were used
(together with submitted learning tasks and course participation) to give an overall
grade (<3 — Failure, 3 = Satisfactory, 4 = Good, 5 = Excellent).

3. Distance-education course (Autumn 2016)

The same content was presented as in 2015, but after the 1% 4 weeks (covering
JSP and JSD), the remainder of the course was taught at a distance, using the Moodle
server and included weekly Webinars®® until | returned for 2 weeks at the end to ad-
vise on student projects and administer grading. An end-of-semester test was given to
all students, and an oral examination (similar to that given 2015, but with an expand-
ed set of Problem Frames questions) to all groups except 4" year IST students, who
took the course as Pass/Fail. Grades were determined, as they were for the 2015
course.

Projects were assigned for 4"-year students only. They could either document
and implement one of four simple systems fully analyzed by Jackson in the 5" chap-
ter of Problem Frames to illustrate analysis of elementary Problem Frames; or, they
could define their own systems and provide analysis (i. e., development descriptions
and their associated context and problem diagrams). Not surprisingly — good pro-
grammers just love to program! — 4 teams implemented the already — analyzed exam-
ples (using Java), and just 2 chose to define and analyze their own systems. | ex-
pected this result and knew that it was really an inappropriate assignment: the course
was all about analysis, not implementation! However, | hoped that students would be
happy programming a well-defined and analyzed problem — and at the same time,
would see clearly the connection between analysis and implementation. They were
asked to include development descriptions with diagrams as well as their programs
and test results.

15 Se Appendix 1 for the syllabus, and Appendix 2 for oral examination questions.

16 A Webinar is an Internet classroom. On the CDE Moodle server, Webinars are enabled by BigBlueButton
[http://bigbluebutton.org/], software that is integrated into the Moodle course management system, and provides presen-
tations, video lectures, whiteboard, chat, and other features.
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3.2 Lessons Learned

As a teacher, | confess to being more interested in what | am teaching than with
how best to teach, and this is likely why | learn lessons slowly. Nevertheless, | pre-
sent a few lessons from my teaching — whether | have really learned them will be ev-
ident in the next iteration.

1. Interacting with students by Webinars

First, an acknowledgment: | received and would like to acknowledge help and
advice given to me by one of the specialists at the Center for Distance Education
(CDE), Natalya Vassilyevna Soldatova., who scheduled the Webinars and was usual-
ly present in the CDE auditorium to give my students and me help with the BigBlue
Button facilities, that allowed us to interact directly each week at a distance. | also re-
ceived valuable help from Irina Marakasova, formerly Director of CDE.

In my first Webinar, | failed to get students to respond when | asked a question —
they were reticent to go to the microphone in the CDE classroom where they met,
probably due to their timidity to speak in English. CDE Specialist Soldatova suggest-
ed that | encourage them to “chat” — and that yielded much better interaction subse-
quently. She later showed me a useful Question facility in Moodle that allows stu-
dents to link to an online test and take it during the on-line session. | used the Ques-
tion feature as a way for students to learn during the Webinar, and only secondarily
as a way to determine what they had learned. For example, | would create a set of
questions, each of which typically had an embedded diagram, and then ask students
to identify its parts or to complete elements that were missing. The diagram appeared
on a whiteboard, and students used the whiteboard to answer the questions. This
worked well.

2. A second lesson learned was the need to announce repeatedly that course
reading resources were accessible to students. Many students were not doing the
reading! Some were unaware that my lecture notes on JSP and JSD; summary articles
by Jackson on JSP, JSD; and the book, Problem Frames, were all available in both
Russian and English, and that they could be downloaded from the server and read at
their convenience.

3. A third lesson has become quite obvious: The material in Problem Frames
cannot be covered in a single semester, especially if the course includes JSP and JSD
in addition to Problem Frames. More importantly, much of the reading in Problem
Frames requires more background than 2" year students have. Thus, | recommend
that the 1% course, cover JSP, JSD and an Introduction to Problem Frames (Chapters
1-5; and part of Chapters 7 and 9, if time permits). This is what was covered in the
first three iterations of the course. A 2" course could be developed, 70 % of which
would be devoted to Problem Frames, Chapters 6-11, after a brief review of JSP and
JSD and Chapters 1-5 of Problem Frames (4 weeks).

Discussion: One might consider omitting JSP and JSD. Here are the reasons to
include them:

a. Design is about structure! Students learn about program design using JSP by

developing a program’s structure at the get-go; design and structure are par-
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amount in software engineering. Students learn that structure is key to intel-
ligibility;

b. Sequential data streams, the primary abstraction in JSP, are ubiquitous in

software design;

c. the class of simple programs to which JSP applies is one of the 5 elementary

Problem Frames;

d. finally, Jackson he is an exceptional writer and broadly-educated thinker.
His ideas evolve as he increase his scope from programs (JSP) to real-time
information systems (JSD) to complex cyber-physical systems (Problem
Frames Approach)

4. Students meed more practice creating program and entity structure diagrams.
Students practice creating simple structure (tree) diagrams at the outset. But many do
not fully grasp the idea — additional exercises are thus needed.

5. Students need help in creating a list of operations needed for a program. Allo-
cating each operation properly to the basic program structure is one of the steps in
JSP Although JSP is language independent, | have used Java'’. a language unfamiliar
to most 2"%-year students. To make life easier for students, | started providing the Ja-
va operations needed by a program. | need to do this systematically.

6. Provide more practice reading and writing clear development descriptions.
Problem Frames is an intellectual approach to structured analysis of problems. Anal-
ysis consists of writing three development descriptions in clear, concise natural lan-
guage (Russian or English).

7. Teach and practice the syntax and semantics of state diagrams. Natural lan-
guage descriptions can be augmented by state diagrams to give more precision. We
can learn what a good state diagram looks like by studying the state diagrams created
by Jackson in Problem Frames.

3.3 Future Work

My goal is to continue contributing to the training of software engineers by in-
troducing them to Jackson’s ideas and methods, and especially by reading, under-
standing and practicing the intellectual approach of Problem Frames.

During the coming year, | hope to make the following modest progress:

1. Significantly expand the bi-lingual Question Bank questions dealing with
Problem Frames from 20 to 100.

2. Improve the Russian translation of the bi-lingual database of the course Ques-
tion Bank as a whole.

3. Develop a database of student project work

4. Arrange for the publication of Problem Frames?®,

171 only have the code generator for Java which is by the CASE tool to generate programs from the elaborated structure
diagram; in previous years, | have used code generators for Pascal, BASIC and C for early version of Windows.

18 Problem Frames was translated under my direction during 2006-2007 during and immediately following my Ful-
bright Senior Scholar appointment at Petrozavodsk State University (PSU) during the 2005-2006 academic year by Irina
Ossipian. We held numerous discussions with the Rectorate of PSU about publication by PSU; | contacted the publisher
to arrange an (affordable) contract giving PSU permission to publish; but PSU then elected not to publish. I plan to un-
dertake a review of the translation using translator resources at USTU; to include a set of simple corrections to the orig-
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5. Disseminate the curriculum to several universities in Russia and elsewhere.
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Penen3us

Ha cmamvio « O0yueHue npoepamMmHoOl UHMCEHEPUU NO AlbMEPHAMUBHOU Y4eOHOU
npoepamme: uoeu u memoovt Maiixna A. [{xcekcona 6 Yxmunckom cocyoapcmeen-
HOM mexHuueckom ynueepcumeme, Poccus (¢ 2014 no nacmosiwee epems) Il
Hngopmayuonnvie mexnonoeuu 8 ynpasienuu u skonomuxe. 2017. Ne 1y

B nmaHHOHM cTaTbe aBTOp ONHMCHIBAET CBOM Kypc IO aucuuIiuinHe «MHxeHepus
IPOrPaMMHOI0 OOECHEUEHUs», MOCBALIEHHBIA METOMOJIOTHIM pa3padOTKU Ipo-
rpaMMHOro obecrneueHuss M. JIKeKCOHa, OOBSCHSAS €ro Ha3HAYeHUE, 3aTparuBact
npoLecce npenojaBaHus AaHHOro Kypca B YI'TY, a Ttaxke nenuTcs pe3ysbTaTaMH U
BBIBOJIaMH, C(POPMUPOBAHHBIMHU ITOCIIE TPEX CEMECTPOB IMPENOJaBaHus Kypca.

JlanHasi cTaThd BIOJHE COOTBETCTBYET TEMATHKE >KypHaia, B YaCTHOCTH,
HamnpasieHuto 05.13.00 («MHdopMaThka, BBIYUCIUTENbHAS TEXHUKA M YIpaBlie-
Huey). Kypc, onucanHblii aBTOpOM, SIBISIETCS HOBBIM M BIIOJIHE aKTyaJIeH IS 3Ha-
KOMCTBa C METOJOJIOTHAMU J[KeKCcOHa (CTPYKTYpHBIM MpOrpaMMHUpoBaHuEeM J[Kek-
COHa, MPOEKTUPOBaHHEM cHUcTeM JekcoHa u ¢peilmamMu mpobieM), KOTOpble, He-
CMOTps Ha Majlyl pacnpocTpaH€HHOCTh B Poccuu, ABISIIOTCS 0O0IIeNpU3HAHHBIMU
MHUPOBBIMH MPAKTUKAMH pa3pabOTKU MPOrPaMMHOTO 00€CTICeUEHHUS.

Kpome Toro, aBrop ONMCBHIBAET CBOW OIBIT MPOBEACHUS 3aHATHH IO JTaHHOMY
KypCy, I€JIUTCSI CBOMMHU BBIBOJIAMU M IJIAHAMH 110 PAa3BUTHIO Kypca, 4TO 100aBIsIeT
CTaTbe METOAUYECKON U MENAroru4ecKor NEHHOCTU. MaTepuan cTaTbyu U3JI0KEH I10-
HSTHBIM SI3IKOM, CTaThsl OMMCHIBAET BaXKHbIE ACIIEKThI MPOBEAEHHON pabOTHI U MOKa-
3bIBAET LIEJIH, KOTOPBIE MPECIIEe0BaNl aBTOP MPH pa3pabOTKe U MpernojaBaHuM Kypca.
AHHOTaAIMs JTAKOHUYHO U TIOJIHO ONMCHIBAET COACPKAHUE CTAThU.

K HemocTaTkaM cTatbd MOYKHO OTHECTHM OTCYTCTBUE CPAaBHEHHUS METOIOJOTUH
JIKeKCOHa C ApYrMMHM TpPAKTUKaMU MPOEKTUPOBAaHUS U Pa3pabOTKU MPUIIOKEHHIM
(OOBEKTHBIMU METOJIaMU, 1a0I0HaMH, (PYHKIMOHAIBHBIM MOAXOAOM M IPYTHMMH), a
TaK)K€ OTCYTCTBHE BBIBOJOB 00 MTOTOBOW yCIIEBAEMOCTH CTYACHTOB 2-TO U 4-TO Kyp-
COB.

Martepuainsl, TPUIOKEHHBIE K CTaThe, COAEPKAT pACIIMCAHUE 3aHATUH, yueOHbIe
3aJlaHus ¥ K3aMEHallMOHHbIE BOMPOCH! Kypca — Ha MO B3IUIA, 3Ta HH(OpMaLUs sB-
asieTcst U30bITOYHON JIJIS )KypHAJIbHOW CTaThU, paboTa BIOJIHE MOXKET OBITH OIyOJIn-
KoBaHa 0e3 HuX. B 11e510M ke cTaTbs peKkoMeHAyeTCs K ePeBOly Ha PYCCKUH S3bIK U
nyOiauKanuu. 3aMedaHusi B 1TaHHOM pPelieH3UH MOTYT OBbITh YUTEHbI U MCHOJIb30BaHbI
aBTOPOM TIPH JajbHEUIIIEH paboTe Ha/l ATOW WK APYTOM CTaThEM.

Kynemun C. T'.,
KaHAUAAT TEXHUYECKUX HaYK,
noneHT kadenpst BTUCUT
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