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METOJIUKA ONEPATUBHOI'O YIIPABJIEHUSI YPOBHEM UT-YCJIYI' HA OCHOBE
CEPBUCHO-PECYPCHbIX MOJEJIEHU

Tlpennoxxena Meroauka yrpaieHus ypoBHeM MT-yciyr Ha OCHOBE CEpBUCHO-PECYpPCHBIX Mojenei. Pac-
CMOTPEHBI OCOOCHHOCTH pealln3allii JACKOMITO3UIIMOHHO-KOMIICHCAIIMOHHOTO CIIoc00a OpraHMU3alliy YIPaBICHUS
YPOBHEM YCIYT MPHU UCIIOJIb30BAaHUH CEPBUCHO-PECYPCHBIX MOJICIEH.

Method for service level management based on service-resource models was offered. Implementation of the
compensation decomposition-compensation method for service level management based on service-resource of

models was shown.

BBepeHune

OnepatuBHOE yripaBieHue kopnopatuBHoui UT-
UH(QPACTPYKTYpOol  MOApPA3yMEBAeT  pelIeHHe
0O0JIBIIIOr0 KOJIMYECTBAa PazHOOOpa3HbIX 3a/1ad4, OT-
HOCSIIIMXCSI K OJHON U3 TpeX 000OIIEeHHbIX (YHK-
IIMOHAIBHBIX O00JacTel yrpaBieHuss WH(opMaI-
OHHO-TEJIEKOMMYHHUKAIITUOHHBIMH pecypcamu,
MOJTHOCTBIO MOKPBIBAIOIINX BECh (PYHKIIMOHAI
ynpasienus: UT-undpactpykrypoii: nmoaaep:xanue
kauectBa UT-cepBHCOB Ha COTJIACOBAHHOM C OM3-
HEC-NIOJIPA3/ICTICHUSIMH  YPOBHE, PalMOHAJIBHOE
ucrnonb3oBanue pecypcoB UT-undpacTpykTyphl,
aBTOMaTu3anus onepauuoHHon nesrenpHocty MUT-
nonpasaeneHus. Jlyigs aBTOMaTU3MPOBAHHOIO pe-
HICHUSI ATUX 3aJa4 pa3padbaThIBAlOTCS U BHEIPSIOT-
cs cucreMbl ympasieHus WT-undpactpykrypoit
(CYN). Coznanne CYU Tpebyer perieHnss MHOXKe-
CTBa crenu(UUecKuX MPHUKIAIHBIX 3a7ad YIpaB-
JICHUS] CIIOKHBIMH PacHpeeIeHHBIMH MHOT000b-
€KTHBEIMH CcHUCTeMaMH. BakHeWiend 3amaded olie-
PaTUBHOIO YIPABICHUS SBISIETCA IOAJEPIKAHUE
kauectBa MT-ycnyr Ha 3a1aHHOM, COTJIACOBAaHHOM
¢ OM3HECOM YpOBHE IPH YCIOBHM PAllMOHAIBLHOTO
ucronp3oBanus pecypcoB MT-undppacTpyKTypshl.
[Tosromy nmanHas paboTa, TOCBSIIEHHAs OmNepa-
TUBHOMY YyIpasiieHu0 ypoBHem UT-ycayr, sBis-
€TCs AKTYaJIbHOM.

MocTaHoBKa 3af4a4v uccrnenoBaHus

NUT-undpa-
BO3HUKAKOT HCIOTATHBIC CUTYAIlUU,

B mpomecce

CTPYKTYpPBI
00yCJIOBJICHHbIE KOHEUHON Ha/Ie)KHOCTBIO AJIEMEH-

OKCILTyaTauuun

TOB  MH()OPMAIMOHHO-TEIICKOMMYHHUKA-ITHOHHON
cucreMbl (UTC), HecTallMOHAPHOCTHIO KOJMYECTBA

TI0JIb30BaTeNel U, COOTBETCTBEHHO, TEHEPHPYEMO-

ro UMM MOTOKA 3alpOCOB, a TaKXKe APYTUMHU (ak-
Topamu. Jlnsg  monpnepxaHus nT-
CEpBHCOB Ha 33JJaHHOM ypOBHE HEOOXOJIUMO aBTO-
MaTudeckoe (HOopMHUpOBaHHE YIPABIAIOMIUX BO3-
JEWCTBUN WJIM ONEPAaTHBHOE BMEIIATENIbCTBO IMEP-

KadyeCcTBa

conaia UT-noapaznenenust. Kaxpgas HemratHas
CUTyalus, KOTOpas B TEOPUM YIPABICHUS TEXHU-
YECKUMHU CHCTEMaMHU paccMaTpUBAETCS KaK BO3-
MYyILAoLIee BO3JAEHCTBHUE, IOPOKIAACT COOTBET-
CTBYIOLIYIO NPHUKIAAHYIO 3a1ady, PEIIeHHEM KO-
TOPOU SIBJISIETCS ONpEAENICHNE BUAA YIPaBISIOLIE-
ro BO3AeHCTBUS, KoTOopoe mnomaercsi Ha MUT-
MHQPACTPYKTYpy UIsl BOCCTAHOBJIEHUS KayecTBa
npenocrasisieMblx M T-ycnyr. Pemenne takux 3a-
Ja4 OCYIIECTBIsIETCS MH()OPMAITMOHHONW TEXHOJIO-
rueit ynpasnenust UT-undpactpykrypoii, peanu-
3yemoit B CYU. ®dynkuunonan takoid U'T mo3Bomsier
paborare CYH B aBTOMaTHYECKOM HJIM aBTOMATH-
3upoBaHHOM pexuMe. B nocnennem cinydyae CYU
paccMaTpuBaeTcs Kak CUCTEMa MOJIEPKKU MPUHS-
THSI PELICHUM, NMPEIOCTaBIAIONIAs PEKOMEH AU
anMuHHUCTparopam cucteM WT-unppacTpyKTypsl
M0 HEOOXOJMMBIM OIEPATHBHBIM YIPABISIONIIM
BO3JICUCTBUSAM.

Jlii penieHns 3aa4d ONepaTUBHOTO YIIPaBJIECHUS
NT-undpacTpykTypoil U cO37aHUS COOTBETCTBY-
romeir UT Heobxoaumo pazpaboTarh MaTeMaTHye-
MOJenu  mpoiieccoB  ympasienuss UT-
MHQPACTPYKTYpOil M €€ KOMIIOHEHTaMH, a TaKkKe
METOAMKH ylpasiieHHus. KoaudyecTBo perraemMsbIx

CKHEC

3agau ynpasiaenus UT-unpacTpykTypoit BBHIY
€€ 'POMO3JIKOCTH U CJIIOKHOCTH CTOJIb BEJIUKO, YTO
HE I03BOJIIET CMOJCIIMPOBATh BCE CUTYAlLUH, KO-
TOpBIe MOTYT BO3HUKHYTh B UT-uH(]pacTpykrype.
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[TooTomMy mpu aBTOMaTW3aluM IPOLECCOB YIIPAB-
JI€HUs BBLAEISIOT HauOoJiee aKkTyalbHbIE 3aJa4yM
YIPaBICHUS U HA MX PEIICHUU NeIacTCi aKLEHT
UT nT-
uHpacTpykTypoil. OnHOM M3 caMbIX BaXKHBIX 3a-
Jlad yIpaBJICHUs SIBIISIETCS OOecledeHue Mojep-

pu CO3J1aHUU YIIPABJICHUS

»kaHud kauectsa U T-ycnyr Ha 3amaHHOM, coriaco-
BaHHOM C OH3HEC-TIOApa3/IeICHUsIMH YPOBHE, IO-
3TOMY HeJbI0 JAHHOM PaldoThl SBIAETCS paszpa-
OoTka moxened W Meroauku ympaBieHus WT-
UHQPACTPYKTYpOl MpHU YCIOBUU PAMOHAIBLHOTO
MCIIOJIb30BaHUS €€ PECYPCOB.

Mcnonb3oBaHue cepBUCHO-PECYPCHBLIX Moaenen
Ansa ynpaeneHus yposHem UT-ycnyr

[Ipu ympaBiaeHUH ypOBHEM YyCIyT HEOOXOIMMO

3HaTh HE TOJBKO TEKYILEEe KOJUYECTBO IMOJIb30BaA-

NUT-cepuca u 3arpyxenHocts UT-

pPecypcoB, HO U UMETh MPEACTABIEHUE O TOM, Ka-

Teneun

KM€ KOHKPETHO MH()OPMAIIMOHHO-TEIIEKOMMYHHKA-
LMOHHBIE PECYPCHI, IPUIIOKEHUS U IPYTUE AKTUBBI
NT-undpacTpyKTypsl 3a7€HCTBOBAHBI JIJIsI TIPEIO-
CTaBJICHUsI ONpeneNeHHoro cepsuca. OnepaTtus-
HYI0 HH(OpMaLMIO O 3arpy’KEHHOCTH PECYpCOB U
KOJIMYECTBE I0JIb30BATENECH CHCTEMA YIPABJICHUS
MOJIy4aeT B PE3yJIbTaTe HENPEPHIBHOIO MOHMTO-
punra UT-undpactpykTypsl, a Juis CO3JaHHUS MO-
JIeNTd CEpBHCA, OTOOPaXKAIOIIETO €ro 3aBUCHMOCTD
OT KOHKPETHBIX PECYpCOB U HMX B3aUMOCBSI3H, II€-
JecooOpa3HO  HMCMHOJb30BaTh  MIPEIJIOKEHHBIE
ITIL [1, 2] CEpPBUCHO-PECYPCHBIE MOJIETN
(CPM) [3]. CPM — norudeckasi MOJICJIb CEpBHCA,
ONUCHIBAIOLIAS B3auMocBsizu  UT-
pecypcos,
IIPEIOCTABIIEHUE IaHHOT'O CEPBUCA.

COCTaB H
KOTOPLIC COBMCCTHO o0ecreunBaOT

CPM ynoOHO npeAcTaBiIsATh B BUJE HepapxHuye-
ckoro rpada (puc. 1), yzmamu kotoporo mist CYU
ABIISAIOTCA OOBEKTHI MOHUTOPUHTA U YIPaBICHUS
(OMY) [4] (ma puc. 1 — ato pecypcol Li—L4) nmm
cepBuckl (Ha puc. 1 — s;), a pebpamu — CBS3U
Mexny OMY u cepBucamu.

Puc. 1. I'pagh cepsucno-pecypcnoit mooenu

CPM co3maroTcsd Ha OCHOBE CHUCTEMHOH METO-
JOJIOTMM B paMKax OIPEIEIICHHOro Ipolecca
ynpasieauss UT-undpactpykrypoii. Bun monmenu
3aBUCHUT OT LIeJIEH mpouecca, A1 KOTOPOro co3na-
ercst MmoJenb. OHa U3 OCHOBHBIX 3a7ad CO3AAHMS
CPM 3akimtouaeTcsi B MOHUTOPUHIE€ NapaMeTpoOB
kauectBa WUT-ycinyr. Ilpm 3TOM KayecTBO ycCiayr
OTIpEAEIAETCS] KOMIUIEKCOM HM3MEPUMBIX XapakTe-
puUcTHK [5, 6].

CPM mmpoko HCHOJIB3YIOTCS B MPOLECCHOM
YIPaBJICHUH, B TO BpEMsl KaK IPUMEHEHHE MOJIEIHN
B ONEPALMOHHON AESATEIBHOCTH MIPU ONEPATUBHOM
ynpasieauu UT-undpactpykTypoit moka He MoJy-
YWJIO IIMPOKOIo pacnpocTpaHeHus [6]. B manHoi
pabote mokazano, 4to CPM He TOTBKO MOXHO, HO
U cIeAyeT NPUMEHSTh IPU ONlEpaTUBHOM YIIpaBile-
HuU ypoBHeM UT-ycinyr ¢ Lenpro noaaep:KaHus
3a/IaHHBIX 3HAYEHUM IOKa3aTelied KadecTBa, €Cliv
W HE JIJIs BCeX, TO Ui HauboJsiee BaKHBIX yCIYT.

[Ipu omepaTtuBHOM ympaBieHUUn ypoBHeM MT-
YCIIYT JIOJIKHA OBITh M3BECTHA CTPYKTYpa IMPEao-
crapnerus UT-ycayr, onpenenensl GakTopbl, BIH-
SIOIIME HAa KA4eCTBO IPENOCTABICHUS YCIYT, M3-
BECTHO, KaK MOKHO M3MEPATh U BIUATH HA 3Haue-
HUS [IapaMeTPOB KayecTBa, JOJDKHBI ObITh OpraHu-
30BaHbl MPOLIECCHl YIpaBieHusa yciyramu. Yacts
3TUX BOIPOCOB CHHUMAETCS B IMPOILECCE KOMITO3H-
nuu UT-cepsuca (puc. 2).

JKW3HEHHBI LMK cepBUCAa COCTOMT M3 3TAIlOB
«IJTAHUPOBAHUA», «BHEIPEHUS», «IIPEIOCTaBIIe-
HUS» U «rogaepxkku» [6]. C KOMIIO3UIIMOHHON
TOYKH 3PEHMSI CEPBUC SBIISETCS MIPENIOCTABIAEMOM
[IOJIB30BATENI0 YIPABISIEMOM U IOAAECPKUBAEMOU
HUT-cucreMoit ¢ corinacoBaHHBIM YPOBHEM Kaue-
cTBa [5].
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7 I;I;qbo_pmggu;l\ \

UT-cncrembl

TpeboBaHus
K Ka4yecTBy

~
TexHonoauu AN

BbiumcnuTensHble 1
KOMMYHVKaLMOHHbIEe
pecypcbl

WHdopmaLmoHHbIe
TEXHOMNOrnm

MpunoxeHus

/

Puc. 2. Komnosuyus UT-cepeucoe c mouku 3penusn ITIL

KoMmno3uius cepBruca COCTOUT U3 TPEX AJIEMEH-
toB: UT-cucremsl, TpeOOBaHUN K Ka4eCTBY YCIyT
Y MOJJEPKKU. B cBOIO ouepenp, B COOTBETCTBUU C
ITIL UT-cucrema BKIIIOYAET B Ce0sl TAKHE aKTUBBI:
Jlromu — Tlponteccet — Texnomorun — Mubop-
Manus (CM. puc. 2).

MeTtoauka ynpaBneHusi yposHem UT-ycnyr Ha
OCHOBE CEepPBUCHO-PECYPCHbIX Moaenen

[Ipensaraemasi METOIMKA ONEPATUBHOIO YIIPaB-
JIEHUs] YpOBHEM yciayr Ha ocHoBe CPM BkitouaeT
CJIEIYIOIYIO [TOCIIEI0BATENBHOCTD ITAIOB!

1. ®opmupoBanue katanora UT-cepBucos.

2. OnpeneneHue napaMmeTpoB KauyecTBa yCIyT.

3. IIpoextupoBanue CPM.

4. OnpeneneHre METOJI0B MOTYyYEeHUS! 3HAUCHU N
IIOKa3aTelel KauecTBa yCIyT.

5. MOHUTOPUHT U aHAJIW3 3HAYEHUN IapaMeT-
POB Ka4ecTBa yCIyT.

6. Yrpasnenue UT-uadpacrpykrypoit
NOJEPKAHUS COINIACOBAaHHOTO YPOBHS yCIYT.

TUTSt

BbusHec-
onepauuu
BbusHec- Heobxoanmble

npouecchbl UT-ycnyru

OnucaHue UT-cepsuca

TpebosaHus k
UT-ycnyram

CroumocTb +
XapaKTepUCTUKK +
CPOKM FOTOBHOCTU

CyTb 3TanoB 3aKII0YaeTcs B CIEIYIOLIEM.

Oman 1. Dopmuposanue  kamanoca  HT-
cepeucos. Ilpu QopmMupoBaHUU KaTajora cepBHU-
coB, Hanpumep, B [TSM [7, 8] nnunmanusupyercs
npouecc «llmanupoBaHue M peanu3ansi HOBBIX
WIA U3MEHEHHBIX YCIYT», LENbI0 KOTOPOTO SIBIIS-
€TCsl TrapaHTUPOBAHME  MPENOCTABIEHUS  HO-
BBIX/U3MEHEHHBIX YCIYT U UX MEHEKMEHTa B CO-
OTBETCTBUU C COTJIACOBAHHBIMU 3aTpaTaMH U Kaye-
CTBOM YCIIYT.

busnec-npouecc paznensiercs Ha  Ou3Hec-
orepary win GyHKIUH, I KOTOPBIX OIpeness-
10TCA OM3HEC-YCIYTU M TE€XHOJOTHYECKHUE YCIYTH.
3amyckaercsi COTJIACOBATENBHBIM IMPOIECC MEXIY
ousHec-mMenemxepamu U UT-gupexnuen (puc. 3).
bu3Hec BBIIBUTAET MPENIOKEHUS OTHOCHUTEILHO

HOBBIX ;' WJIHM M3MEHSIEMBIX s;' YCIYT, PyKOBOI-

CTBYACH OXHUJAEMbIMH pe3yJibTaTaMd KOMMEpYe-
CKOI'0 BO3/1€CTBUA.

UT-aupekuma

BriGop 13
UMeroLMxcst

WT- cepsucel

Mpasuna
MCNONb30BaHUS

Ha6op
COrnacoBaHHbIX

— UT-ycnyr ——

TpeGosaHus k
obcnyXunBaHuio

KaTtanor NT-cepsucos

Puc. 3. IIpoyecc hopmuposanus kamanoza HT-cepeucoe
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WUT-gupexuus paccMaTpuBaeT pas3jIMYHbBIE Ba-

. "L
pPHAHTBI MPEIOCTABICHNS HOBOM YCIYIH s;' : KOM-

OMHALMA MM MOAM(DHMKALUS HMEIOIMXCS YCIYT
S ={s;}, i=1,K C y4eroM CTOMMOCTH MOJH-

¢uxauun C;', nopnaepkku C;' M 0OCITyKUBaHUS
C?; camocroATenbHO paspabatsiBacmoe II0 ¢

y4eTOM CTOUMOCTH pa3paboTku CP M CPOKOB; 3a-

kynka IIO ¢ ananusom croumoctu auueHsuu C;',
CPOKOB 3aIlyCKa, BOCTPEOOBAHHOCTH; IOCTaBJIsie-
MBI€ C HCIIOJIb30BAHNEM OOJIAYHBIX BBIYUCICHUH C
ydaetom croumoctu C° u Hanexuoctu. [Tonnma-
HHUE CTPYKTYpHl OOpa30BaHUS CTOMMOCTH YCIYT
HEOO0XOAUMO JUI ONTUMHU3ALMH MOPTQENs YCIyT.
Be16op myTH onTHMHU3aIMK yCIyT POU3BOIUTCS C
YYETOM KPUTEPUS:

mcin{(C,.M +CM+C)(CP+CM +CP);(CH+C +CP);(CO)

HoBas ycnyra 3aHocuTCcs B Karaior, coaepxka-
muii MHQOpMAIMI0 O HAaWMEHOBaHUM YCIYTH U
3HAUEHUU LEJNEBBIX IOKAa3aTesleld YPOBHS YCIYTH.
Bce pelcTBusl MO yIy4IIEHUIO YCIYT BHOCSTCS B
JIaH COBEPIIEHCTBOBAaHUS YCIyT [9].

Oman 2. Onpedenenue napamempos Kauecmea
HUT-ycnye. Ha 3TOM 3Tame ompenenstorcs Iapa-
METpBI KauecTBa BCEX YCIYT S,, i=1,K , BXOII-

X B Katajor § . DTam peamu3yercs B pamKax
nporecca «YmpasiaeHue ypoBHeM yciayr (SLM)y,
00€CTeYnBalOIIEro COrjacoBaHHE YPOBHA Kaye-
i=1,K . Kax-

CTBAa M PUCKOB JUIS BCEX YCIYT S, ,

el cepsuc S,, b=1,D, rnae D — KOIU4ECTBO

CEpBHUCOB, COCTOUT M3 COBOKYIHOCTH YCIIYT

s,; €S ,i=1K, b=1D.CornacoBanHble NOKa-
3aTenu Kauectsa ¢, .., Vb,k,i moxymenrupyrorcs
B SLA. 3nece ¢, ,, — 3HaueHHe k-TO MOKa3aTess

KauecTBa i-M yCIyrd, KOIrJa OHa MPeJOCTaBIIsAETCS
BMecTe ¢ b-m cepBucoM. SLA HaxoIuThCcs TOA
YIPAaBIEHUEM TIpoLiecca «YIpaBJICHNUs W3MEHEHH-
amu». [IpuMepHslii epeyeHs MoKas3aTesel npuBe-
JIeH Ha puc. 4.

ITSM

MNoka3aTtenu KkayecTBa

CtoumocTb

YnoBneTBopeHHOCTb nonb3osartens (QoE)

CYU

HoctynHocTb

MpounsBognTENBHOCTb

PYHKLMOHANbHOCTb

BesonacHocTb

ConpoBoXaemoCTb

O6cnyxnBaeMocTb

MacwrabupyemocTb

['mbkocTb

Puc. 4. Ilpumepnoiii nepeuensv nokazameneii UT-cepsucos

N3 Bcex mnokazareneit kadectBa yciayr CYU
OTIEPUPYET TOIBKO C U3MEPUMBIMH O0BEKTUBHBIMH

nokasarejasiMu ¢, .., b=1D, k=1,M,, i=1,K

(cm. puc. 4). I[Ipumep ¢pparmenta SLA ¢ mokasare-

JSMM, HaxoaduMMucs B cdepe onepaTUBHOTO
ynpasineHust U T-uHQpacTpyKTypoil, mpuBEIeH B
Tabm. 1.

Taoén. 1. Ilpumep ppacmenma SLA ¢ nokazamenamu ypoeus yciyz

UT- UT- IleeBbie MoKa3aTe I YPOBHS YCIYT M UX TPAaHMYHbBIC 3HAYCHHUS
Ilokazarenun HagCKHOCTH
CepBHC | yCIyTH TToka3zaTeau MPOU3BOAUTEIILHOCTH 3Hauenune 3HaueHue
1 TOCTYIHOCTH
NE Bpemst OTKpBITHS (GOpMEL, He 6omee (¢) 1 JIOCTYITHOCTB, He Xy ke 99,99
S St 3arpy3ka JaHHbIX, He Ooiee (C) 0,5 JIoCTYITHOCTB, HE XyXKe 99,99
S ITeuatsr moxymeHTa, He Ooiee (C) 20 JIOCTYITHOCTB, HE XyXKe 99,99
Sro Ckopoctb noctyna (Mout/c) 100 JIOCTYITHOCTB, HE XyXKe 99,9
Sy, Bpewms oTkimka, He 6oee (C) 1 JIOCTYITHOCTB, HE XYXKe 99,9
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O®ynkuun MoHuTopuHra u aHaimusa UT ympas-
nenuss UT-undpactpykTypoid mnpu yrpaBiIeHUH
YPOBHEM YCIIYT CBOJATCSI K OIpeNesIeHUI0 (hakTu-

*
YECKHUX 3HAYCHHUH ¢, ,; TOKa3aTelell ypOBHs yCIyr
U CpPaBHEHUSA HUX C LECIEBBIMH ¢, ., Vb,k,i U3

Tabm. 1.

Oman 3. Ilpoexmupoeanue CPM. Hecmotps
Ha TO, 4TO peanuzauun npoekTtoB ITSM wyacto
OCYIIECTBIIAIOTCA ¢ ucnoab3oBanueM CPM, mpak-
TUYECKH OTCYTCTBYIOT METOIMKH TOCTPOCHHUS U
npumerenus CPM. B [6] chopmynrpoBaHbl HEKO-
TOpblE METOJOJIOTUYECKHE AaCHEKThl MOCTPOEHUS
CPM, koTopsble, OJIHAKO, HE 3aTParuBalOT MpoLec-
ChI OTIEPATUBHOTO YIIPABJICHUS.

IIpu coriacoBaHHMU IPOEKTa cepBuca S, BbIIe-
JIAIOTCS €r0 KOMIIOHEHTHI S, ; €5 , CBSI3H MEXAY

KOMIIOHEHTaMH U nyTem co3nanusi CPM npousso-
nutes orodpaxenue ycuyr Ha I10 u pecypest UT-

HH(PPaCTPYKTYypPHI.

IIpu omepaTMBHOM YIIpaBIEHMM YCIyramu Ie-
necooOpa3Ho co3znaBath CPM TONBKO TSl KpUTH-
YECKU Ba)KHBIX YCIYT U3 S , OTHOCUTENBHO KOTO-
PBIX OCYIIECTBIISIETCS YNPABICHUE IO MOAJAEPKa-
HUIO COTJIACOBAHHOTO YPOBHS YCIIYT.

IIpu coszganuu CPM mnpemyaraercs MCHOJIb30-
BaTh CIEAYIOIIME MPAaBUIIA:

— MOJIENIU IIPOEKTUPYIOTCSI CBEPXY BHU3 — OT
CEPBHUCOB K KaHAJIaM CBSI3H;

— B CPM BbIIENAIOTCS YPOBHHM, COOTBETCTBY-
romue ypoBHsIM U T-uHbpacTpyKTyphI,

— CBSI3U B MOJEJH JOJDKHBI OTOOpakaTh BIIUS-
HHUE COCTOSIHMM HUKEPAaCIOJIOKEHHBIX MO Huepap-
xun OMY Ha 3HaueHHs NapaMeTpoOB KadyecTBa
BBIILIEpACIONOXEHHBIX OMY;

— CBS3HM HE JJOJIKHBI COJIEPIKATh IIETENb;

— ONPEACISIOTCS NapameTpbl, U3MepsieMble B
KaxksioM anemente CPM.

[Tpumep cxembr CPM niist cepBuca S| npuBeneH
Ha puc. 5.

| CepBuc Sy |
YpoBeHb CocTonT 3 CoctouT u3 Cocrtout 13
cepsucoe | BusHec-ycnyra sy | |TeXHonor|AquKa;| ycnyra c | |TeXHOJ'IOFI/NeCKaF| ycnyra CT2|
e Cocroutus  CocpouT us_ Cocrout M;CE)TOMT ms ECTﬂT ms
|I'Ipvu'|o>+<eHV|e I71| |I'Ipvu'|o>KeHV|e I72| |I'IpV|no>KeHV|e I73| |I'Ipvu'|o>KeHme I74| |I'Ipvnno>KeHV|e I75|
Cocront n3 CocrouT 13 Coctout n3 CocTouT u3 CocTouT n3 COCTO\VIT n3
KomnoHeHT KomnoHeHT KomnoHeHT KomnoHeHT KomMmnoHeHT KomnoHeHT
YpOBeHb no /71’1 no /71’2 no I72,1 no I73,1 no I74,1 no I75,1
NPUNOXeHUI 3aBI/I:CVIT oT 3asm:cv|T oT 3aBVIC:VIT oT 3aBVI:CI/IT oT 3aBVI:CI/IT oT 3aBVI:CI/IT oT
CucremHoe CuncrtemHoe CucremHoe CuctemHoe CucremHoe CucrtemHoe
Nno oC no ocC Nno oC no oc no ocC Nno oC
VCTaHOIIBJ'IEHO Ha YCTaHotlaneHo Ha YCTaH(I)BJ'IEHO Ha YCTaHoéneHo Ha yCTaHOIIBJ'IeHO Ha VCTaHosnIeHo Ha

YpoBeHb
BblYNCNUTENBHbIX
pecypcos

o CoPBEP S

o

S

MoAKIMOYEH K

YpoBeHb ceTeBoro
B3aMMOOEeNCTBUS

Cepsep Ss

MoakntoYeH K

Moakn wq%@ KIMOYEH K

3aBucut ot

< CepBep S, CepBep Ss
N

MopakritoyeH Kk MopknioyeH k  Moaxniouen K

IMogkntoYeH k

3aBucuT ot

)-:iL//"KaHan cBsI3N

Puc. 5. Ilpumep cxemvr CPM

Ha ocnoBe CPM wu TpebGoBaHuii k mapamerpam
CepBUCa ONPEIENAIOTCS MOTPEOHOCTH B pecypcax
UT-undpacrpykrypsl. Kpome toro, CPM wucmons-
3yIOTCS ISl ONIEPAaTUBHOIO KOHTPOJIS (PYHKIMOHU-
poBaHusi cepBUCOB. [l cepBUCOB, HYyHKIIMOHHPO-
BaHHE KOTOPBIX OLICHUBAETCS MO MPUHIMILY: pabo-
TaeT — He pabortaer, CPM He conmep>KuUT OTBETB-
neHuit [6].

Oman 4. Onpedenenue Mmemooos noJyyeHus
3HaueHull noKazamesiell Ka4ecmeda Cepeucos.
Onpenenenrue CTENEHU CHIDKCHUS YPOBHS YCIIYT
w(Aq, ;) TPOM3BOAUTCS Ha OCHOBE (hakTHye-

o * .
CKUX 3HaueHui ¢q,,., Vb,k,i. Usmepenue 3nave-

*
HUU (p,;; AT BCEX IMOJB30BATCICH TCXHUYCECKU
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peayin3zyeMo, HO TPYIAOEMKO, I03TOMY ILIMPOKO
sk
UCIIONB3YETCS BBIYMCICHHUE (,;; Ha OCHOBaHHH

KOCBEHHBIX  IIEPEMEHHBIX, XapaKTEpU3YIOIIUX
dbyakuuonupoBanne OMY, yuacTBylOmuX B
IIPENOCTaBICHUN YCIyru. JUIs 3TOro pemaercs
3aja4ya CBEJACHMSI METPUK, MOCIE YEro CBEICHHBIE

*
3HAYEHUS ¢, ,, CPABHUBAIOTCS C IEJIEBHIMU 3HaYe-
HUSIMH ¢, ;; TIOKa3aTeseil ypOBHS YCIIyT.

Paccmotpum B kauectBe npumepa CPM Ha puc.
5, CKOHCTPYHUPOBAHHYIO Il cepBuca S (cMm. Tabi.
1). CepBHC COCTOUT U3 YCOYT S11, Sr,1 U Sr2. [loKa-
)keM, kak CPM ucnons3yercs yis pacyera rnokasa-
TeJsl MPOU3BOJUTENBHOCTU HA TIPUMEPE MapaMeTpa
«Bpems oTkpbITUS (OPMBI» yCIyru sp ;. Yciayra
S1,1 3aBUCHUT OT: nipusioxkenus /1; (komnonents! 110
I, u I1, 1), cepBepa npunoxennii S;, CYBIl u BJI
Ha cepBepe S, MPOrpaMMHBIX KOMIIOHEHTOB CEp-

BepoB U TenekoMMmyHuKauonHoi cetu (TKC). Ha
3HAUCHHE TmoKaszarens ¢,,, «Bpems OTKpbITHS

(dbopMbI», OKa3bIBa€T BIMSHUE TMPOU3IBOJAUTENb-
HOCTh cepBepa S ¢ ycraHoBieHHo Ha HeMm 110 u
TKC. M3 Bcex mapameTpoB, XapaKTEPHU3YIOIINX
(GyHKIMOHMpPOBaHUWE dJTUX KoMmoHeHToB UT-
MHQPACTPYKTYPHI, BBIACIAIOTCS MapaMeTphbl, BIU-
SIONIME HA MOKA3ATeNb ¢, ||} BPEMS Aty OTKIHKA

cepBepa S| Ha 3ampoc; BpeMsl OOCITy>KUBaHHS 3a-
mnpoca Atﬂl koMmroneHtoM 10 [7;;; 3agepxka
Al‘TKC npoxoxaenust nanHeix o TKC. Otu naH-

HBIC HN3MEPAKOTCA HO,HCI/ICTeMOﬁ MOHHTOpPHHIA,

KOTOpasA TakK¥XC IMOCTOAHHO OTCJIC)KUBACT KOJIMUYC-

CTBO ¢ s OTKPBITBIX TMOJIb30BATCIILCKUX ceccuit
1

JUISL KOHTPOJISL TIOCTYITHOCTHU yCIyTH §1 1 (pHC. 6).

YpoBeHb | YpOBEHb MpUnoXeHuit | YpOBEHb BbIMUCIIUTENBHbIX | YpoBeHb ce:TeBoro

_ Cepsumcos | | pecypcos | B3auMoAeiicTBUSA
| CPM | |
| Mpunoxexwne
| | BusHec- | KomnoHeHT | | CucremHoe
| | yenyra si,1 | Mno 1l 4 | no oc
I
______ _|____£_____|__

-y

MNoacucrtema
MOHUTOPUHra

cyn

Puc. 6. H3mepenue 3nauenuii napamempos ghynkyuonuposanusn UT-ungppacmpykmypot, okazvigaro-
WUX 6UAHUE HA 3HAYEHUE NOKA3amenell yPoeHs YCiy2u Sy,

Iman 5. Monumopunz u aunanu3 3HAYEHUIL
napamempog Kavecmea ycayz OCYILIECTBISAETCS
JUIsl YCTAHOBJICHHSI COOTBETCTBUS TEKYIUX 3HAYe-
HUW II0Ka3aTelIed ypOBHS YCIIYI LEJIEBBIM 3Haye-
HUSAM, T.€. TEKYUIEro KOHTPOJISI YpPOBHS YCIYT.
Boiaenstores aBa BUa KOHTPOJIS yCIyr — oOIepa-
TUBHBIA W aHanmuTudeckuii [6]. [lepBbrit HEeoOXo-
JUM IS ONIEPATUBHOTO YIPABIICHUS, HAMpPaBIICH-
HOTO Ha MOJAJIEpKaHUE YCIYI Ha COIJIaCOBAaHHOM
YpOBHE. AHATUTUYECKUM KOHTPOJIb UCIOIb3YETCS
npu npoiieccHoM yrpasieHun ITSM nnga nakon-
JIEHUsI CTATUCTUKH MPU KOPPEKIUHU LEIEBBIX 3HA-
YEHUN YPOBHEU YCIIYT.

[Ipn omepaTMBHOM KOHTpOJIE U3MEPSIOTCS 3HA-

% RN
wennst ¢,., k=1,M;, i=1,K , xotopsie CBo-
nsTca 0000IIEHHOMY ITOKAa3aTelo, 3HaueHHe KO-
TOPOTO CPaBHUBAETCS C IICJICBBIM 3HAYCHHEM IIO-
Kasarens Kadectsa yciyr. Hanmpumep, s yciyru

S1,1 00OOIIEHHBIM MOKa3aTesneM OyAeT cyMMapHas
3aJIepKKa repegayu JaHHbIX Atu :
Aty = Aty + Atg + Algge (1)

3nauenue (1), yMHOXXKEHHOE Ha MOMPABOYHBIN
KO2(pPUITMEHT, COOTBETCTBYET (PaKTUUECKOMY 3Ha-

*
YEHMIO (] YPOBHS YCIYIU C1 j:

*
qi1, = k1,1,1 'Atl,l' (2)
*
dakTuueckoe 3HAUYEHUE q,,, YPOBHs yCIyru

§1,1 CPAaBHUBACTCA C LCJIICBBIM 3HAYCHUEM ¢, ,, U B

cnydae npesbiiieHnss CYUW renepupyer ympabiis-
I0ILIEE BO3JICUCTBHE.

Oman 6. Ynpaenenue HT-ungppacmpyxkmypoii
no noooepicanuto yposua ycaye. J{ns nognepxa-

* .
HUS YPOBHS YCIYT ¢, ,;, Vb,k,i cpaBHuBaroTcst ¢
. *
4y > Vb,k,i. Ecnu 3Hauenue ¢, NpeBbIIAET

IIPpEACIbHBIC 3HAYCHUA (¢, ,;, , TO AAMHUHHUCTPATOP
IIPOU3BOJUT HeﬁCTBHH, HaITpaBJICHHBIC HA TO, YTO-
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Obl mokazaTenn kadectBa UT-uH(pacTpyKTyphl
BCPHYJIMCb K HOPMATUBHBIM 3HAUCHU M.

Ha puc. 7 B xauecTBe mpumepa pacCMOTpEHA
peanuzanus ynpaBjieHus ¢ ucnoib3oBanuem CPM

Ui TIOAJIEpKaHUsl YCIYTH §1,) Ha COIIACOBAHHOM
YPOBHE IIyTE€M OINpPEIENICHUsl 3HAUYEHUN COCTaBIIs-
IOLUX BbIpaKeHUs (2).

VDOBEHb CEDBUCOB | YpoBeHb | YpoBeHb BbIYNCIIUTENbHBIX | YpoBeHb ceTeBoro
P P | NPUNOXEHN | pecypcos | B3auMoAeinCcTBuA
_______________ CPM
Karanor cepsucos | MpunoxeHue /M | |
Bustec- | KomnoHeHT | | Cucremnoe [
ycnyra 14 | no 4 | no oc —ﬁk 7z
aHan cBa3un |
| {ﬂ} 1 | {ﬂ} 1 —{j; -
SLA H H H
o |
Moacucrema Moacucrema
MOHUTOPWHra ynpaBneHus
Moacucrema
aHanusa CYU AamMuHuCTpaTop

Puc 7. Peanuzayusa onepamueno2o ynpaeieHus 0isa n000epHcanus ypoeHs yciy2

Ocob6eHHOCTN OeKOMMO3ULIMOHHO-
KOMMeHCaUMOHHOIro MeToAa ynpaBrieHUs ypoB-
HeM ycnyr npy UCMNosib30BaHUN CepPBUCHO-
pecypcHbIX moaenen

[Ipemnoxennsit B [10] 1€KOMIIO3UIIMOHHO-
KOMIIEHCAIIMOHHBIM CIOCOO ONEepaTUBHOIO YIpaB-
JIEHUs] YPOBHEM YCIYT IpH Hcnonb3oBanuun CPM
OyJeT UMEeTh PSIJT CIETYIOIINX OCOOCHHOCTEH.

Bo-niepBbIX, BBIIEISAIOTCS YCIYTH S , BIMSIO-
e Ha OW3HEC-CEPBHCHI, U OIpeAeNseTcs Inepe-
4YeHb MapaMeTpoB ¢, k=1,M,;, i=1,K , onpexe-
JSOIIMX WX KadyecTBO. BO-BTOPBIX, HA OCHOBaHUU
CPM BbIAEHSIOTCS XapaKTEPUCTHKU (PYHKIIMOHU-
poBanus UT-undpacTpyKTyphl, KOTOpBIE OKa3bI-
BAaIOT BJIMSIHUE HA KadyeCTBO CEPBHUCA U KOTOpbIE
MOKHO M3MEPATH U KOHTPOJUPOBATH, IOCIE YETO
MIPOU3BOJIUTCS COOp M aHANU3 3HAYEHMUH 3THUX Xa-
PaKTEpUCTUK. B-TpeTbuX, 3HA4YCHMS IIOKa3aTelen
¢ynkunonupoBanuss UT-unppacTpykTypsl CcBO-

* .
HsTCst K 000OIIEHHBIM MOKasatTelsiM g, .., VD,k,i,

KOTOPLIC CpaBHUBAIOTCA C LCJICBLIMU 3HAUCHUSIMU
Gyii» Vbk,i moxasareneit yposmst ycmyr. Ilpu

Hapyumienun SLA mojcucrema aHaivza yBeAOMIIS-
eT 00 3TOM aMUHUCTpaTOpa UT-
nHDPaACTPYKTYphl. B 4eTBepTHIX, aAMHHHCTPATOP
nocpenctBoM CYU BeiOupaer perieHue, mMo3BoJIs-
Ioll[ee KOMIIEHCUPOBATh CHUKEHHE YPOBHS YCIYTU
S, TIPOU3OIIEIIIEe U3-3a BO3ACHCTBHS psaa GaKTo-
POB, HaIpUMeEp, YBEIMUYEHUSI KOJIWYECTBA MOJIb30-
BaTeleu a; yeInyru A;, BbIICICHUEM JTOTIOTHUTEIb-

I=11,

MIPUIOKEHUIO A;, TOAJEPKUBAIOLIEMY YCIYTY ;.
Jnsg 3TOrO0 aIgMHHUCTpPATOp 3a4CHUCTBYET MOJICH-
CTEMY ONTHMMH3ALMHU, KOTOpas, B CBOK OuYEpelb,
ucnoib3yeT nHpopmaruo u3 6asel 3Hanuit CYU.
B kagecTBe mpuMmepa pacCMOTPUM PEAIU3ALUIO
YIPaBICHUS. MO MOJJICPKAHHUIO YCIyrH s, Ha

HBIX PECypCcoB Af),j, i=1L,K, jzl,_m

ypoBHE ¢, (puc. 8) ¢ ucnonb3osanuem CPM (cm.
Tabmn. 1).

- Moacucrema
onTMMU3aALMY

AaMuHucTparTop
nTc

| YpoBeHb | YpOBEHb BbIMUCAUTENBHbIX | YpoBeHb CeTeBOro
YpoBeHb cepBucoB n . =
| pUnNoXeHui | pecypcos | B3anMOAencTBuMS
Katanor cepucos| | |Mpunoxenme 7| | Cepeep & | m—————7 KomnonenTsl TKC |
BuaHec- | KomnoHeHT | | Cucremnoe < QQ !
ycnyra sy 1 Mo 7 4 no oc - , —7L—
| - | S S | KaHan cesian |
—_—— — _—— —— — _—
S T N} W ;W
SLA '
Moacucrema Mopcuctema |
MOHUTOPUHIra ynpasneHus
MNoacucrema @
ol aHanuaa + ‘ >

Puc. 8. Cxema ynpasnenue yposuem yciyau s, | ¢ ucnonvsosanuem CPM



126

Bicuuk HTVYYVY «KIll» IndopmaTuka, ynpasiaiHHs Ta 004nciIoBaIbHa TexHika Ne60

Ucxons 3 npuBeneHHoro Beie npumepa SLA
C IIOKAa3aTeJIIMA YPOBHS YCIYr, KIIFOYEBBIM ITOKa-

3aTeneM ¢;;; Ka4decTBa yCIYyTH S;; SIBISCTCS IOKa-
3areib IMPOU3BOJUTEIBHOCTH «BpeMs OTKpBITHSA
dopmbl». DakTHYECKOE 3HAYCHHE qi 1] 3aBHCHUT OT
3HAQYCHUI MapaMeTpoB IIPaBOM YaCTH BBIPAKCHUS
(1). Tlpu a, >a
KPBITBIX CECCHIA YCIIYTH S,

HOE KOJMYECTBO CECCUM, OroBOpeHHBIX B SLA,
YBEJIMUUBAETCA BPEMSI AtS1 OTKJIMKa cepBepa S| Ha

.
max]» DA€ @ — KOJIHMYECTBA OT-

max — MAKCHMalib-

3aIpOChl  TI0JIB30BATENIEH, a TaKXKe IMPOUCXOIUT
YBEJIIMYEHUE JPYIHX COCTABIAIOIMX Af,, 4YTO
IIPUBOAMT K CHIDKEHUIO KayeCTBa MPENOCTABICHUS

*
yeayru s,,. Orpanuuenue a, 10 3HaY€HUA a

max,l
MO3BOJIUT BOCCTAHOBUTL YPOBCHL YCIIYTH Sl,l 0
LEJICBOTO 3HAYEHUS. ¢, HO NIPH STOM MOCTpaja-
IOT MHTEPEChl OM3HEca 1O NPHYHMHE OTKIFOYECHUS
YacTH MOJIb30BATENCH OT 5 .

[TpuMeHeHHEe MpeaIaraeMoro crnocoba opraHu-
3alUM YNPaBJIEHHS MO3BOJISET COXPAHUTh KaK KO-

*
JIMYCCTBO OTKPBITHIX CECCUU IIPU al >a TakK

max,l ?
M Ka4ecTBO YCIYrH S); Ha ypoBHE ¢;,. B sToM
ciyqdae CYU mnpemnoxut aJMUHUCTPATOPY BHI-
OpaTb OAMH U3 TPEX METOJOB BOCCTaHOBJICHUS
YPOBHS YCIYTH §|; U3 IPUBEACHHBIX B Ta0I. 2.

Taon. 2. Memoodvl Komnencayuu CHUNCEHU YPOGHA YCIIY2U 1,1

Ne O06o03Ha- Bo3mosxHo-
Cytb MeTOA 3arpaTsl
n/n YeHHe CTH
1 M, Knacrepuzanus npunoxenus 117; bosbime CYIIECTBEHHBIE
Brinenenue kommnonenty I10 /7 nononxu-
2 M, a y L1 A Bonsnine YMepeHHble
TEJIBbHBIX PECYPCOB Ha cepBepe S|
3 M YBennuenue nosaockl nponyckanus TKC mis Orpanunuen- | He3nauutens-
3 JTAHHBIX NpuIoxeHus 11, HbIE HBIE

Jis KaXI0ro M3 METOA0B KOMIICHCAIIMH HMe-
I0TCSl Tpa)UKK 3aBUCUMOCTH CTETEHU MOBBIIICHUS
IIPOU3BOIUTENIBHOCTH (YMEHBIIEHUS 3a1E€PKKU) OT
npuBeneHHbIX 3arpar (puc. 9). I'paduxu moryt

Barpatbl Ha
peanusauuto

BaTtpatbl Ha
peanusauuio

UMETh BUJ, TIOJIOOHBII MpUBeACHHOMY Ha puc. 10,
€CITU TIPENICTABIISETCSI BO3MOYKHOCTh CBS3aTh TOTE-
pu OM3HECa CO CHIDKEHHEM KayecTBa yCIYTH.

3artpatbl Ha
peanusaumio

MoBbilweHne
NPOU3BOAUTENBHOCTN

a)

MoBblweHne MosbilweHne
npou3BOANTENBHOCTU npon3soaNTENbHOCTU

6) 6)

Puc 9. Kpuevie 3asucumocmu nogviuienus npou3eo00umenbHoCmu om npueedeHHblx 3ampam 0 a)
memooa Mj; 6) memooa M; ) memooa M;

CroumocTs/
norepu HocturHyTbIii

0OTpacrnblo ypoBeHb

MoTepw GuaHeca ot
HEeKayecTBEHHOro
cepauca

3arpatbl Ha
Ka4ecTBo cepBuca
Puckun

KauectBO
Puc. 10. Haxoocoenue onmumanbio2o cOOmHo-
UieHUs YPOBHA KA4eCmea cepeuca U CIoumocmu
OoCmudIcenus IMozo Kauecmea

Kpusas 3arpat ansa merona M (puc. 9, a) umeer
CTYNEHYATHI BUJ, OOBICHAEMBIH JUCKPETHBIM
YBEIIMYEHUEM 3aTpaT Ha BBIIEICHHE PECYpPCOB

Apy;, j=1,m 1 pasMenieHus JIONOIHUTENLHOTO

sK3eMIuIsipa npuioxkeHust /7. IloBeiienue npous-
BOAUTENHLHOCTU MeTOIOM M, (puc. 9,6) mporopiu-
OHAJIbHO 3aBHCHUT OT NPUBEIEHHBIX 3aTpaTr, YTO
OOBSICHSIETCSI TIPUMEPHO MPOMOPIUOHAIBHBIM 10~
BBIIIIEHUEM NPOU3BOIUTEILHOCTH KOMIOHEHTa 110
11,1 OT BBIAETIEHHBIX I HETO PECYPCOB HA CEpPBE-
pe 3.

Jl1is BEIOOpA OJTHOTO M3 3TUX METOAOB KOMIICH-
cartun CYU nmpuBoauT rpadukul K €IMHOMY Mac-
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mTady ¥ MPU 3aIaHHOW CTETICHHU TIOBBIIIICHUS TIPO-
u3BoMTENBEHOCTH W(AG,.), TOCTaTOUHOM 1 TIpH-
BEJICHUS YPOBHS YCIYTH S;; K YPOBHIO ¢, I103-

BOJIUT aJMUHUCTPATOPY BBIOPATh METOJ, TPEOyrO-

WA MEHBIIMX 3aTpaT sl CBOEH peaju3alud C
yaetoM puckoB (puc. 11). Tak, mas moBBIIICHUS
MIPOU3BOIUTEIILHOCTH JIO TOYKU A CIeIyeT BhIOU-
patb meton My, no Ay — My, no Az — Ms.

3aTpaTbl Ha
peanusauuio
B. | N
: Q}\
M, ~ N
NCKK
M, M2>/
\/
82 < / T]
/ Puckn
B1 < /
Puckn

Ay

A

MNoBbiweHne
Npon3BOANTENBHOCTH

Az

Puc. 11. Boloop memooa Komnencayuu 012 ycayau Cy

Kpome yuera npuBeneHHBIX 3aTpaT MpH BBIOOpE
Meroga komneHcanuu WT  ynpasnenus UWT-
UH(PPACTPYKTYpPOH PYKOBOJCTBYETCS CIETYIOUIH-
MH COOOPaKEHHSIMU: TPH COM3MEPUMBIX 3aTparax
OTHACTCA MPCANOUYTCHUC MCTOAY, KOMIICHCHUPYIO-
IeMy yBEIHMYEHHE COOTBETCTBYIOIIEH COCTaBIIs-
IolIel B paBoil yacTu BeIpaxkeHus (1); mpu BbIOO-

< cucmema _npagun >::=[< npooykyus > |

pe Meroja yuuThlBaeTca 3arpyxkeHHoctb TKC,
NnockoyibKy mnpu neperpyxkeHHoil TKC wmetoasl
KomneHcatuu M, u M, He AaayT Kelmaemoro pe-
3ynbTaTa, a npu HesarpyxeHHoit TKC Beibop me-
TOoAa M3 HE MOBIUSET HA MOBBIIIEHUE YPOBHS CEp-
BHuca. Peanuzanus ynpaBieHUs OCYIIECTBISIETCS
MOCPEJICTBOM MpaBMJI, NOJOO0HBIX (3):

< npodykyus >::=< yciogue >—»< cleocmaue >

< ycnogue >::=[< npocmoe _ yciogue > |

<mnpocmoe __yciosue >.:=< 00veKkm >< ampu6ym >< npe()wcam >< 3Ha4eHue >

< o0bvexkm >.= Vii,, i=1,n

3)

< cnedcmeue >:i=[< ykazanue >|< popmyna >|< npoepamma >]

< npeduxam >::=#<|>|<]>

< ampubym >::=< npunodcenue >|< npuopumem __npuioxceHus >|< yciyea >|
|< buznec mpoyecc >|< sasicnocmov _npoyecca >|< napamemp >|< cmamyc  UTC >

Ha puc. 12 uzobpaxen ¢parment CPM c 3a-
MKHYTBIM KOHTYPOM YIPaBJICHHUS MO KaHUS
COTJIACOBAaHHOTO YpOBHsI yciyr. B arom ciydae
CYH BMecTe C ynpaBiIE€HUEM IO OTKJIOHEHHIO HC-
MOJIB3YET NMPUHIMNI YIPABICHUS IO BO3MYILECHHUIO.

[loncucrema MOHUTOPHHIA U3MEpSAET NapameT-
PBI, OKa3bIBAIOIIME BIIMSIHUE HA Kadye€CTBO YCIYTH
S;, TPENOCTaBIIIEMON Tpuioxenuem [1;. Monynb

*
aHanM3a CpaBHHBaeT (akTuueckoe 3HaueHue 7,
nokasareJis IPOU3BOUTENLHOCTU YCIYTH §; C 1ie-
neBbiM 3HauenueM 7,. Ilpu AT,=T -7, >0 Mo-

IyJIb aHallu3a BBIAACT COOOIICHHME O HECOOTBET-

CTBUM YPOBHS yCIIyTH S;, OrToBOpeHHOMY B SLA. B
XO7Ie JalbHEHIero aHajin3a CpaBHUBAETCs (aKTH-

YECKOC KOJINYECCTBO al* IMOJI30BaTEIICH YCIYyTu S;

CO 3Ha4YCHUEM « Kpome atoro, mpoBepsiercst

max,l*
3arpy>K€HHOCTh IIporeccopa PZ* " HCIIOJIB3yEeMast
BM ¢ 1.

Aaj=a; —a,>0 u AP=F -PF >0, TO aaMUHH-

nmaMsTh IMPUITOKCHUEM Ecmu

CTpaTop, aHAIU3UPYS CTENEHb YXYALICHUS CEePBU-
ca 0 3HAYEHUIO AT, IPEBBILIEHUE JOIMYCTUMOIO

KOJIMYECTBA IOJNb30BATENEd Aq, YCIYTH s; U 3a-

IPY>KEHHOCTh mporueccopa AP, BM, npunumaer
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penieHne 00 yBETMYEHUU MPOIIECCOPHON €MKOCTH
NpUJIOKEHUIO /. YrpaBiaeHue Ha ypOBHE pecyp-
COB MOJXKET OCYILECTBISATHCS aBTOMAaTHYeCKH (C
UCIIOJIb30BAaHUEM KOOPJMHATOPA), KOTAa CUTHAI OT

MOACUCTEMBI aHAIM3a WHHUIIUUPYET aBTOMATHYE-
CKO€ BBIJICJICHUE JOMOJHUTEIBHON MPOLIECCOPHOM
€MKOCTH TIPUJIOKEHUIO [1].
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Puc. 12. 3amknymutit KOnmyp noo0epicanus yciy2 Ha co2i1aco8aHHOM YPO8HE ¢ KOMOUHUPOBAHHBIM
RPUHYUNOM YRPABIEHUSA

s peannzanuu JIEKOMIIO3UIIIOHHO-
KOMITEHCAIIHOHHOTO CIoco0a OpraHu3aiuy yrpas-
JICHUSI YPOBHEM YCIIYT JTOJKHBI OBITH pa3padoTaHbl
MaTeMaTHYECKUE MOJETH U aITrOPUTMbI KJIaCTEepH-
3alMM TIPUIOKEHUM, paclpelesieHuss U Iepepac-
IpeeNeHUs] PeCypcoB U YIPAaBJIEHUS NTOTOKaMHU B
TKC. Pemenue 3TMX BOIPOCOB PacCMaTpUBAETCS
BO MHOTHX paboTax, Harnpumep, B [11, 12].

BbiBoabl

[Ipemnokena MeToAMKa YHpPaBICHUS YPOBHEM
YCIYT Ha OCHOBE CEPBHCHO-PECYPCHBIX MOJIEIeH,

CO371aBa€MbIX Ha OCHOBE CUCTEMHOM METOJ0JIOTMH
B pamkax  mpouecca  ynpasiaeHus — WUT-
MHQPACTPYKTYPOH, YTO MO3BOJISIET HE TOJBKO Jer-
KO BBISBJIATH (DAKTOPHI, MPHUBEIIINE K CHUKECHUIO
YPOBHSl yCIyr, HO U ONPEAENATh pallOHAIbHbIE
KOMITCHCUPYIOUIME BO3JIEUCTBUSA IJI1 BOCCTAaHOB-
JIEHUs COTJIaCOBAaHHOTO YPOBH:A ycayr. PaccMotpe-
HBI OCOOCHHOCTH pPeaIN3alUU JEeKOMITO3UIIMOHHO-
KOMIIEHCAI[MOHHOIO crioco0a opraHu3aliy yrnpas-
JIEHUS] YPOBHEM YCIYr IIPH HCIOJB30BaHUU CEP-
BHCHO-PECYPCHBIX MOJEIIEH.
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