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IInanupyemsie pe3yabTaTsl 00yuyeHus mo OOII

Kon
pe3yabTaToB

PesyabTaT 00yuenus
(BBIIYCKHHUK /10JI5keH ObITH F'OTOB)
IIpogeccuonanbhble U 00menpogeccHoOHATbHbIC KOMIIETCHIIUH

P1

[TpumensTh 0a30BbIC W ClCMAIbHBIC €CTCCTBCHHOHAYYHBIC M MATEMAaTHYECKHE
3HaHUSA JJI1 KOMIUIEKCHOM MHXEHEPHOU JIESATEIbHOCTH 110 CO3/IaHUI0, BHEIPEHUIO
M DOKCIUTyaTallil TeOWH()OPMAMOHHBIX CHCTEM U TEXHOJIOTHH, a Takxke
MH(OPMALIMOHHBIX CHUCTEM M TEXHOJIOTUI B OM3HEce.

P2

HpI/IMeHHTL 0a3oBble U CIICHUAJIbHBIC 3HAHUA B obyactu COBPCMCHHBIX
I/IH(l)OpMaI_[I/IOHHBIX TEXHOJIOT Uit JJI1 pCHICHU A MHXXCHCPHBIX 3a4a4.

P3

CraBuTh W pemaTh 3aJauyd KOMIUIEKCHOTO aHajin3a, CBS3aHHBIE C CO3JaHUEM
reonH()OPMAIIMOHHBIX CUCTEM U TEXHOJIOTHHA, HH()OPMAIMOHHBIX CHUCTEM B
Ou3Hece, ¢ MCIOJIb30BaHWEM 0a30BBIX M CIICIHAIBHBIX 3HAHWUWA, COBPEMEHHBIX
AHAIMTHYECKUX METOJIOB M MOJICIICH.

P4

BomonusaTe KOMILIEKCHBIE WH)XCHEPHBIE MIPOEKTHI o CO3JIaHUIO
MH(POPMAIIMOHHBIX CHUCTEM M TEXHOJIOTHMH, a TaKKe CPeACTB MX pealn3aluu
(MHOPMAITMOHHBIX, METOAMYECKUX, MATEMaTUYECKHX, aJIFTOPUTMHUYECKHX,
TEXHUYECKUX U TIPOTPAMMHBIX ).

P5

[TpoBOANTH TEOPETUUCCKUE U IKCIICPUMEHTAIILHBIC UCCIICIOBAHS, BKITFOYAIOIINE
MOMCK W H3Y4YCHHUE HEOOXOAMMOW HAYYHO-TCXHHUYECKOW HWH(OpMAIUH,
MaTEeMaTHYeCKOe MOJCIMPOBAHNUE, TMPOBEICHUE OKCIICPUMEHTA, AaHAlU3 |
WHTEPIPETAINS [TOJyYCHHBIX JAHHBIX, B 00J1aCTH CO3JIaHHsI TeOUH(OPMAIIHOHHBIX
CUCTEM M TEXHOJOTHH, a Takke HH(POPMAIMOHHBIX CHUCTEM H TEXHOJOTHH B
ousHece.

P6

BHeapsTh, sKCIUTyaTHpOBaTh U 0OCIYKHBATh COBPEMEHHBIE T'€OUH()OPMAIIIOHHBIE
CHCTEMBl M TEXHOJOIHH, WH(POPMAIMOHHBIE CHCTEMBl U TEXHOJIOTWU B OW3HECe,
obecrieunBaTh HMX BBICOKYIO 3(()EKTHBHOCTb, COOMIOAATH MNpaBWiIa OXpaHb]
3/10pOBbs, 0€30M1aCHOCTD TPY/A, BBIOIHITH TPEOOBAHUS 110 3AIIUTE OKPYKaroIIen
cpeapl.

YHuBepcanabHble (001IeKYIbTYPHbIC) KOMIIETCHIHH

P7

Hcnonp3oBath 0a30Bble H CIICOUAJIbHBIC 3HaHUusA B o0actu IMPOCKTHOT'O
MCHCIPKMCHTA OJId BEACHUA KOMIIJICKCHOM PIH)KeHepHOfI JACATCIIBHOCTH.

P8

Ocy1iecTBiATh KOMMYHHMKAllMd B NMPO(EeCCHOHAIBHOW cpefe M B OOIIECTBE B
1enoM. BrnaneTe HMHOCTpaHHBIM A3BIKOM (YIJyONEHHBIM aHTIIMICKUN  S3BIK),
MO3BOJISIIOIIEM padoTaTh B MHOSI3BIYHON cpesie, pa3padbaThiBaTh JOKYMEHTALUIO,
MIPEe3eHTOBATh M 3allMIIATh  Pe3yJbTaThbl  KOMIUIEKCHONM  HHXEHEpPHOU
JESITEIBHOCTH.

P9

D¢ dexTuBHO pabOTATh MHAUBHUIYATHFHO U B KAUECTBE WICHA KOMAH/IbI, COCTOSIIEH
13 CTCIMAIMCTOB PA3IMYHBIX HAMIPABICHUHN M KBATH(DUKAIIHIA.

P10

JleMOHCTpUPOBATh JINYHYIO OTBETCTBEHHOCTD 32 PE3YyJIbTaThl paObOThI U TOTOBHOCTD
clefoBaTh NPOQPECCHOHATBLHOM OSTHUKE W HOpMaM BEACHUS KOMIUIEKCHOM
VHKEHEPHOU JIeATEIbHOCTH.

P11

JleMOHCTpUpOBaTh 3HAaHUS IPaBOBBIX, COLMUAIbHBIX, OJKOJOTMYECKHX U
KYJIbTYPHBIX aCHEKTOB KOMIUIEKCHOM HWH)XEHEPHOM JEATEIBHOCTH, a TaKXKe
TOTOBHOCTb K JJOCTM)KEHHUIO JOJDKHOTO YPOBHSI (PU3MUECKOW MOATOTOBIEHHOCTH
Ui o0ecrieyeHus  MOJIHOIEHHOM  COlMalbHOM ¥ mpodeccHoHaIbHOU
JESITEIBHOCTH.
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TOMCKHWH NOJUTEXHUYECKHUI YHUBEPCUTET»

WuxeHepHas 1mkoyia MHPOPMAIMOHHBIX TEXHOJIOTUH U POOOTOTEXHUKH
Hanpasnenue noarorosku 09.03.02 MadopmanmonHbie CHCTEMBI M TEXHOJIOTUU
Otnenenne mkoibl (HOLL) MHpOpMaIMOHHBIX TEXHOIOTHI

YTBEPXAIO:
PyxoBonutens OOII
(IMommuce)  (Mara) (®.1.0.)
3AJJAHUE
HA BBINOJIHEHHE BBINYCKHOM KBAJIN(PHUKANMOHHON padoThl
B dopwme:
OakagaBpCKON pabOThI
Crygnenry:
'pynna (017 (0
SN4A KimmkoBruuy Anekcanapy Bagumosuuy
Tema paboThI:

Pa3paboTka u BHeipeHne paciuupenns cxembl Active Directory kiaccamu, ¢ BHeJpeHHeM B
unrepdeiic Microsoft Management Console

YTBepkaeHa NpuKa3oM JUpeKTopa (aara, HoMep) Ne 2063/c ot 23.03.2018 .

CpOK Cca4yu CTyJCHTOM BBIIIOJIHEHHOM pa6OTLIZ

TEXHUYECKOE 3AJIAHUE:

Hcxonnbie naHHbIE K padoTe OOBEKT HCCIleIoBaHus: pacimpenust cxembl Active
Directory.

Lens wuccnenoBanus: pa3paboTaTh pacUIUpEHUE
cxembl Active Directory, obecrnieunts 0TOOpaxkeHue
HOBBIX 35ieMenToB B Microsoft Management Console.

TpebGoBaHUs K pacCIIUPEHUIO CXEMBI ITPEICTABIICHBI B
TEXHUYECKOM 3aJJaHUU.




Ilepeuennb MOAJIeKALMX
HCCJIEIOBAHNI0, TPOEKTHPOBAHUID U
pa3padoTKe BONPOCOB

Amnamu3  cymecTtByromieir  cxembl  Active
Directory

BrisBnenue TpeOoBaHUI K
pa3pabaTbhIBACMOMY PACHIMPEHUIO

Ananus POrPaMMHBIX POJIYKTOB,

BBINOJIHAIOUIMX aHAJIOTMYHbIE 3a/1a41
N3yuenne nokymeHtauuu

CocraBieHre TEXHUYECKOTO 3aJaHUs
[InanupoBanue pacmupeHus

Peanuzanus pacmypeHus Ha TECTOBON KOMUU
DKCIOPT paclIupeHust

Ilepeuenn rpapuyeckoro Mmatepuajia

CkpuHIIOTHI HHTEpdElica MporpaMmbl

KoHcyabTaHTBI 0 pa3jiesiaM BbIYCKHON KBAIN(PUKAIMOHHOI padoThl

Pa3nen

KoncyabTant

«®DUHAHCOBBIM MEHEKMEHT,
pecypcoddhHeKTUBHOCTE |

Xanepckas Anena BacunbeBHa

pecypcocOepereHue

«CormuanpHas

OTBETCTBEHHOCTEY [reitnne Anexkcanap BrnagumupoBuy
Jdara BbIAAYM 3aJaHUSI HA  BBINOJHEHHE  BBINYCKHOM

KBAJIN(PUKAMOHHOMH padoThI 110 JMHEITHOMY IpauKy

3aganue BbI1AT PYKOBOAUTE/Ib:

J0KHOCTH [%(0] ‘Y4enasi cTeneHs, Toanuch JaTa
3BaHHueE
Honent OUT [Manxo Cepreii K.T.H., JIOIICHT
T'ennannesuu
Benymmit HHXXEHED CemenoB Anjpeit
otnena CTU AnexceeBuu
3anjaHue NPUHSAJ K MCIIOJHEHUIO CTY/ICHT:
I'pynna ®UO Moamucs Jara
SH4A KnumkoBuy Anexkcanap Baaumosuu
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WnxenepHas 1mkosia HudopMalinoOHHBIX TEXHOJIOTUI U PpOOOTOTEXHUKH

Hanpasnenue nogrorokn  09.03.02 MudopmamonHbie CHCTEMBI M TEXHOJIOTUU

YpoBeHb 0OpazoBaHUs bakanaBpuat
Otnenenne mkonsl (HOL)  MHboOpManmoHHBIX TEXHOJIOTUI

[lepuon BbITIOTHEHUS Becennwuii cemectp 2017/2018 yuebHOTrO roga

®dopma npeacTaBieHus: paboThI:

bakanaspckas pabota

KAJIEHJIAPHBIU PEUTUHT -TIJIAH

BbINOJIHCHH S BBIIIYCKHOM KBAJTH(PUKANNOHHON padoThI

CpOK CIaun CTyACHTOM BBIIIOJTHEHHOM pa6OTI)IZ

Hara Ha3sBaHnue pa3nena (Mmoay.s) / MakcuMaJibHbIi
KOHTPOJIs BH/1 pa0oThI (MCCJICI0BAHUS) 6anu pazgena (Moay.is)
OCHOBHAasI 4acTh 75
DOHUHAHCOBHIN MEHEIPKMEHT, 15
pecypcodPHEeKTHBHOCTH U pecypcocOepekeHue
CornnanpHast OTBETCTBEHHOCTD 10
CocraBui MpenoaaBaTeib:
J0KHOCTH (1% (0] Yuenas cTenens, Moanucey JaTa
3BaHHe
Jouent OUT [Hanko Ceprei K.T.H.,
I'enHanbeBUY JIOLIEHT
Benymumii unxenep | CemeHOB AHApeit
oraena CTU AJleKceeBUY
COI'JTIACOBAHO:
Pykosoauteas OOII ®UO Yyenas crenens, Moamucs Jara
3BaHUe
Houent OUT [Hanko HNpuna K.T.H.,
BanepueBna JOLICHT
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3AJTAHUE JIJISI PA3JIEJIA
«®PUHAHCOBBIII MEHE/UKMEHT, PECYPCOD®®EKTUBHOCTH 1

PECYPCOCBEPEXXEHUE)
CryneHnry:
I'pynna (05 (0]
SN4A KnumkoBuuy Anekcannpy Bagumosuuy
HnxenepHas 1mkosa NHIUTP Otaenenne OourT
YpoBeHb 00pa3oBaHus BaKaHaBpI/IaT Hanpas/ieHue/cnenuajbHOCTb HH(i)OpMaHI/IOHHBIG
CHUCTCMBI U TCXHOJIOTHHN

Hcxognble gaHHBIE K pasaeny «PuUHaAHCOBBII1 MCHECIXKMECHT, pecprOZ)(l)(l)eKTHBHOCTB Hu

pecypcocOepe:keHne»:

1. Cmoumocmv pecypcog wuayunozo uccredosanus (HH):
MaAMepuanbHO-MeXHUYECKUX, SHep2emu1ecKux,

Paboma ¢ unpopmayueii, npedcmasnennoi 6

QUHANCOBLIX, UHPOPMAYUOHHBIX U YETOBEHECKUX poccuuckux u UHOCMparHelx HAYHUHbLX
NYOAUKAYUAYX, — GHATUMUYECKUX — MAMepudiax,
2. Hopmbl u HOpMamuesl pacxo008anus pecypcos
cmamucmuyeckux — OloIemensx U U30AHUAX,
3. Hcnonvsyemas cucmema  Haio2000709CeHUA,  CMASKU | yonyiamueHo-npagossix dOKyMeHmax
HANO206, OMYUCTEHUL, OUCKORMUPOBAHUA U KPEOUMOBAHU
Hepeqeﬂb BOIIPOCOB, NOJIC/KAIIMUX HCCIACT0BAHUI0, IPOCKTUPOBAHUIO H pa3p360TKe:
1. Oyenxa Kommepueckozo nOMEHYUANA, NEPCREKMUSHOCTIU U Oyenka ROMEHYUATBHDIX nompebumeneii

anbmepHamue npogedenuis HU c
pecypcoaghpexmusnocmu u pecypcocbepesicenus

nosuyuu

npooykma, QuaD-ananusz, SWOT-aunanus

2. [IInanuposanue u Gopmuposanue 0100HCemMa HAYUHBIX

HJlaHupoeaHue amanoe pa60m, ucnoanumeneu u

uccie008aHuil 3ampam Ha npogedeHnue UCcied08anUs

3. Onpeodenenue  pecypchou (pecypcocbepezaroweli), Pacuem UHMeSPATbLHBIX noxazameineu
Qunancogoll, 6r0AICeMHOU, COYUANLHOU U IKOHOMUUECKOU agppexmugrocmu uccne008anus, 86100p
apghexmusrnocmu ucciedosanus HAUYYUEe20 UCHOIHEHUS.

Ilepeyennb rpaguyeckoro marepuajia:

1. Memooonoeus QuaD

2. Mampuya SWOT

3. Anvmepnamuguvl nposedenusi HU

4, I'paguk nposedenus u 6100xcem HU

5. Oyenka pecypcHoll, QuHancosoll u 3KoHomuyeckoll dghpexmusnocmu HU

6. Juacpamma I'anma

JlaTta BbIIauM 3aJaHUA /ISl pa3/ena 1o JuHeliHoMY rpaduky 16.02.2018 r.

3aI[aHl/le BbIAAJ KOHCYJBTAHT:

HoaxHocTh DdUO Y4enas crenenn, 38anne | [loanuce Hdara

Cr.npenogaBarennb Xamnepckas Anena

OCTH BacuiibeBHa

33}]3HI/IC MNPHUHAJ K HCITOJIHEHHUIO CTYJICHT:

I'pynna ()4 (0 Hoanucn Jara

SH4A KnumkoBuu Anekcanap Baaumosuu




3AJAHUME JJI51 PA3JIEJIA
«COINAJIBHASA OTBETCTBEHHOCTDb»

CryneHry:
I'pynna PUO
814A KnumkoBuuy Anekcanapy BagumoBuuy
HuxenepHas mkosaa HUIINUTP Otaenenne ourt
YpoBeHb 00pa3oBanus BaKaHaBpI/IaT HanpasJ/ieHue/cnenuajJibLHOCTh I/IH(i)OpMaHI/IOHHBIC
CUCTEMBI U
TEXHOJIOTUU

I/ICXOIIHBIe AAaHHBIC K pa3aejay «CO]_[HaJIbHaﬂ OTBETCTBEHHOCTDb):

XapakTepucTuka OO0BEKTa  HMCCIEAOBaHUSA

(BemecTBO, Martepuain, HOpuOOp, aIrOPUTM,
METO/MKa, pabouyas 30HAa) M OOJACTU €ro

IMPUMCHCHUA

B pamkax paboThl OCyIIECTBIISETCS

pa3paboTka  paclIupeHus s

CITYKOBI KaTaJloTOB Active
Directory. CucreMa npenHa3Ha4YeHa
JUTSL MCTIOJI30BAHUS JTUCTIETICPAMHU
HenocpeacTBeHHO Ha [IOBM B

O0(HCHBIX TTOMEIICHHUSX.

Ilepeyens BoOmMpoCoOB,

pa3padorke:

nmoaJjekammx HMCCJICJ0BaAaHUIO,

IMPOCKTHPOBAHUI0O H

1 IIpou3BoacTBeHHAsI 0€30MIACHOCTH

1.1 Ananu3 BBISBIICHHBIX BPEAHBIX (haKTOPOB
npu pa3paboTke u JKCIUTyaTaluu
POEKTUPYEMOTO PELICHUS

1.2 AHanu3 BBISBICHHBIX OMAcCHbBIX (DAKTOPOB
pa3paboTke u

IIpu 9KCILTyaTallun

MIPOEKTUPYEMOT'O PELICHUS

1 BrisBneHue BpCIAHBIX M OIIaCHBIX

(bakTopoB, KOTOpbIE MOTYT
BO3HMKHYTh TIPH pa3paboTKe WIN
SKCIUTyaTaliil  WHGOPMAIMOHHOU
CHUCTEMBI.

1.1 Ananu3 BpeaHbix GaKTOPOB:

- OTKJIOHEHUE roKasaresneu
MUKPOKIIIMATA;

— HEJOCTAaTOYHAsl OCBEIIEHHOCTH

paboueii 30HbI;




1.2 Ananu3 onacHbIX (PaKTOPOB:
— DJIEKTPUYECKUH TOK;

- HO)K&pOBSpBIBO6630HaCHOCTB.

2 DKO0JOrnYecKas 0e30macHoOCTb:

2 HGHOCpCI[CTBGHHO C BBIITOJIHCHUCM

JaHHOW  paboThl, MOTYyT  OBITh

CBJ3aHbl HCTaTHBHO BJIMAIOIIHNMC Ha

HKOJIOTHUIO (bakTopsl,
COITYTCTBYIOLIHUE IKCIUTyaTaIlH
KOMITbIOTEPA. Hampumep,
HENpaBHJIbHAS yTUITU3aLUs
BCEBO3MOKHBIX PaCXOIHBIX
MaTepuasos, UCTOJIb30BaHHON
Oymaru u KOMITIOHEHTOB
000py10BaHUS.
3 be3omacHocTb B upe3BblYaiiHbIX | 3.1 BbIsBIEHHE NOTEHIHAIBHBIX
CUTyalusAX: YpE3BBIYAWHBIX CUTYyallUid, KOTOPBIE
3.1  AHanu3 BO3MOXHBIX YpE3BbIUYANHBIX | MOTYT BO3HUKHYTh B Ipoliecce
CUTyaluu paboTel B moMmenieHud oduca.
3.2 O6mme mnpaBuna mnoBeaeHus B | Hambomee Tummunoit UYC mpu

I-I];)CSBI:-I‘-IElI;'IHI:.IX CUTyalusax

ucnosibzoBanuu [1DOBM  gaBisercs

NOKap  BCIEACTBHE  KOPOTKOIO
3aMBbIKaHUs, HAPYILIEHUS U30JIALHUH U
T.JI.

3.2 OnuncaHue OCHOBHBIX HPABUI

noBeaeHus npu YC.

4 IIpaBoBble M OPraHM3allMOHHBIE BONPOCHI

o0ecrmeueHNs 0€30MACHOCTH:

4.1 CpoeuudasnbHble  TMPaBOBbIE  HOPMBI

TPyAOBOI'O 3aKOHOAATCIbCTBA

4.1 Onucanne mNPaBOBBIX HOPM

TPYZIOBOTO 3aKOHO/ATENbCTBA,
XapaKTEPHbIX TMPU DKCIUTyaTalHHU

MEPCOHAJILHOI'O KOMIIBIOTEPA.




IMPOBOJHUMEIC

00€eCIEeYEeHHUTO

KOMITBIOTEPOM.

4.2 Opra#uzaioHHeie Mepomnpusitus 1pu | 4.2 OcCHOBHBIE

KOMIIOHOBKE paboy4eil 30HbI MpaBOBbIE U  OpraHU3alMOHHBIE
MEpOTPUATUS IO
0€30MaCHOCTH  TPYIALLIUXCS
MepPCOHATIBLHBIM
Crneunduka BIMSHUS CIYKObI Ha
ITOJIb30BATEIICH.

Jlata BBIIAYM 3aJaHUs VIS pa3aeia mo JuHeliHomy | 16.02.2018 r.
rpaguky
3anaHue BbIIAJ KOHCYJIbTAHT:
Jo/kHOCTH D®UO Yuyenas crenennb, | [lognucek Jara
3BaHHE
Joment OKu/l [[Iteiinne K.M.H.,
AJlekcanap JIOLIEHT
Brapumuposuy
3ajaHne NPUHSJ K UCTIOJTHEHUIO CTYAEHT:
I'pynna DPUO Hoanuceh Jara
S8H4A KnumkoBuu Anekcanap BaaumoBuu




PE®EPAT

BrimyckHas kBanudukaimonaas padbota coaepxkuT 67 crpanuil, 12 pUCYHKOB,
16 ucrounukos, 14 Tabaui.

KiroueBsie ciioBa: mpuioskenue, active directory, paspa6otka, ldif-3ampoc,
aBTOMATH3AIINS.

OOBeKT nccieoBaHus: CpeJCTBa pacimpenus cxembl Active Directory.

[lenp paboThl: pa3paboTKa MPHIOXKEHUS ISl HOOABJICHUS WU W3MEHCHUS
o0BekToB Active Directory, ¢ BO3MOXXHOCTBIO OTOOpaX€HUS OOBEKTOB UEpe3
Microsoft Management Console.

B mpouecce uccienoBaHuss M3ydeHa MpeaMeTHas 00JacTh, PACCMOTPEHBI
CYIIECTBYIONINE AaHAJIOTH W TPeOOBaHWS K MPOCKTUPYEMOMY IPHIIOKEHHUIO.
BBITIONTHEHO TTPOEKTUPOBAHKE U peau3alius HHPOPMAITMOHHON CHCTEMBI.

B  pesymbrare  ucciemoBaHWsS ~— pa3pabOTaHO — TMPWIOKEHHUE IS
aBTOMaTU3upoBaHHOro reHepupoBanusi LDIF  3ampocoB ¢ BO3MOXHOCTBIO
HOJKJIIOUEHHUST K cyliecTByromei cxeme Active Directory mist mosydeHHs! CIIHMCKa
00BbeKTOB. M3ydeHa BO3MOKHOCTh W3MeHeHus 3ampocoM Display Specifiers mms
otoOpakeHust BHecEHHBIX n3MeHeHuit B Microsoft Management Console.

OO6acTh MpUMEHEHHUS: IPUIIOKEHUE OyeT ucnoib3oBaHa Ha o0bekTax OO0

«I"a3mpom Ttpancras Tomck».
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OITPEAEJIEHUSA, OBO3HAYEHUSA, COKPAIILEHUSA

B nanHO# paboTe MPUMEHEHBI CIEIYIOIINE TEPMUHBI C COOTBETCTBYIOIIMHU
OTIpe/ICTICHUSIMU:

Active Directory (AD) — peanuzanusi Ciay»Obl KaTaJlOrOB OT KOPIIOpAIlUU
Microsoft, B3aumopeiicTBytomas mo mporokony LDAP. lannas ciyk0a MO3BOJSCT
YIPAaBJISTh TPYIIIOBOM MOJUTHUKOW TO HACTPOWKE MpPaB IOJIb30BATENICH, XPaHUT
UHPOPMAIIMI0O O TIOJH30BATENAX, ITO3BOJIACT IICHTPAIM30BAHHO YCTAaHABJIUBATH
OOHOBJICHUS U TIpOTpaMMHOE oOecIieueHre Ha KOMIIbIOTepHI ceTh [1].

Microsoft Management Console (MMC) — KOMIIOHEHT OIEpPaIlMOHHOMN
cucrembl Windows 2000 wu Ooiee NO3IHUX BEPCHH, TO3BOJISIET MOJYYHTH
paciMpeHHbIe GYHKITMH YIPABICHUS CUCTEMOM U €€ KOMITOHeHTaMH [2].

Display Specifiers — 00beKTbl KOTOPBIC ONPEACIISAIOT JIOKATH30BaHHBIC TaHHBIC
M0JIb30BATEIHCKOTO uHTepdeiica, OTHCHIBAIOT paszIuYHbIC DIIEMEHTBI
MI0JIb30BATEIHCKOTO UHTEPdEica AJIsl ONMPEIeIEHHOro Kiacca 00beKToB [3].

Lightweight Directory Access Protocol (LDAP) — mpoTokosl mpHUKIAIHOTO
YpOBHSL s jJoctyna K ciyxOe karajoroB X.500, paspabGortanubii |IETF kak
oOsteru€nHbIi BapuaHT paspadoranHoro I TU-T mportokona DAP [4].

LDAP Data Interchange Format (LDIF) — dopmar npeacraBieHus 3anuceit

CITy>KObI KaTaJIOrOB WJIM UX U3MEHEHUI B TEKCTOBOM hopme [5].
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TEXHUYECKOE 3AJIAHUE

BBEAEHUE

Cnucok cokpainieHuili 1 TEPMHHOB

APM — aBromMaTu3upoBaHHOE pabodee MECTO

BJ1 — 6a3a maHHBIX

AD — cayx0a karamoros Active Directory
HanmeHoBaHue mpoaykTa

[Tporpammuoe cpeacto «Pacmupenue cxembl ADy.

Kpartkas xapakrepucTuka 00/1acTy NpuMeHeHUs1

[Mporpammuoe cpenctBo «Pacmmpenne cxemer AD» (maee — [Iporpamma)

H€O6XOIIHM3 1 YIIPOLICHUA IIPOHICCCa paClIMPCHUA U MOACPHHU3AINN CXCMBbI AD,

npuMensieMoit Ha OO0 «I"a3npom Tpancras Tomck».

OCHOBAHMUA UIAA PASPABOTKH

JIOKyMeHT, Ha OCHOBAHMHU KOTOPOTI0 BeleTcsl pa3padoTka
Pa3paboTka BemeTcss Ha  OCHOBaHUM  3aJaHUsl  Ha
KBaJIU(UKAIUOHHYIO paldoTYy.

Opranuzanus, yTBepAUBIIAS JOKYMEHT

HoxymenT Obu1 yTBepkaeH OO0 «I'aznpom tpancraz Tomcky.

HA3BHAYEHMUE PASPABOTKH

BBIIYCKHYIO

IIporpammuoe cpenctBo «Pacmmupenue cxembpl AD» mnpenHazHayeHO st

dbopmupoBanus LDIF dana, Bkarogatomero B cedst nHpopMaIuio HEOOXOIUMYIO IS

pacimdpeHusi cxembl. [IporpamMma 1oJDKHA TPEACTaBIISITH COOOH MPHIIOKEHUE

(Windows Forms), nmpemaocTaBisiolie BO3MOKHOCTh HHXKEHEpaM, MTPOSKTUPYIOIINM
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pacmpernss AD Bo3moxHOCTh aBTOMaTtu3upoBanHoro cosfganus LDIF ¢daiina 6e3
HEOOXOMMOCTH TOTYYEHHS MOBHIIICHUS IPaB IOCTYyIIA.

OCHOBHOH 00BEKT ABTOMATH3ALMU:

Urenne u wucmoib3oBanue naHHbIX n3 AD npum reneparuu LDIF dana.
['eneparus LDIF ¢aiina mo 3ajaHHBIM ITapaMeTpam.

esu pa3padboTku:

*  Bosmoxnocts renepanuu LDIF daiina ¢ ucnonb3oBaHneM AaHHBIX U3
AD nipu Hanuuny paB Ha YTEHHUE;

*  Bo3moxHOCTh co3gaHus U A00aBiI€HHUsS aTpUOYTOB K CYIIECTBYIOLIUM
KJ1accam;

*  B03MOXHOCTb CO37aHUSA U 100aBIEHUS aTPUOYTOB IPU CO3/IaHUK HOBOT'O

KJ1acca.

TPEBOBAHMUS K IPOI'PAMME

TpeOoBanus k cpene PyHKIIMOHUPOBAHMS MPOrPaAMMBbI

JIist mpaBUIIBHOTO (DYHKIIMOHUPOBAHUS MTPOTPaMMBbl HEOOXOUMO:

1. Windows 7 wiu HoBee, muoo Windows Server 2008 r2 wiu HOBEE;

2. Jloctyn Ha uteHue cTpykTypsl AD;

3. .NET Framework 4.5.

OneparnonHast cucreMa HeoOxomuma it paboThl  pa3pabOTaHHOTO
npuwioxkeHuss. OrpaHUYeHHs] BEPCUU HEOOXOAUMBI JJI UCKIIOYEHHUST BO3MOKHOCTEN
HECTaOWJIBHOU PabOThI MPOTPAMMHOI0 00ECTICUCHHUS .

Jloctyn Ha 4TeHHEe HEOOXOAMM JJisi BOZMOXHOCTH BBIOOpA CYIIECTBYIOIIHUX
aTpuOyTOB U KJIACCOB, YTO CHUXAET BO3MOKHOCTh omnOku. ['enepauust LDIF daitna
BO3MOKHA U 6e3 noctyna k AD, npu pydHOM BBEJCHUU JaHHBIX.

NET Framework 4.5 neo6xoauma Jutsi IpaBUIBHO OOpaIeHusI TPOTpaMMBbI K

AD, a Taxke /uIsi KOpPEKTHOTO OTOOpaKeHHsI OKOHHOTO HHTepderica.
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TpeGoBanus K PyHKIIHOHAJIBHBIM XaPAKTEPUCTHKAM

[TpunoxxeHue JOKHO MPEAOCTaBISATh CIEAYIONNE BO3MOXKHOCTH:

F1. BeiBoguTh CIHCOK CYIIECTBYIONIUX K1accoB U (aiiioB B cxeme AD,;

F2. I'enepupoBats LDIF ¢aiin ¢ yuerom monydeHHbIX JaHHBIX U3 cxeMbl AD;

F3. Bo3amoxkHOCTh co3manust HOBBIX g AD kiaccoB u aTpuOyTOB.

TpeOoBaHUSA K HAIEKHOCTH

S1. [IporpamMma He A0 KHA BRI3BIBATH cOOU M KOH(DIMKTH HAa APM, mibITaThes
W3MEHHUTH JaHHBIC WIIH Meperpyskath 3ampocamu AD [6].

TpedoBanus k miatdopme peajnzanuu

|1. Cucrema nomxHa OBITh pealii30BaHa B BUJIE OKOHHOT'O MPUJIOKEHUS;

12. [Iporpammuas mnatdopma: C#, ASP.NET 4.5;

13. CepBepnas mnatdopma: Server 2008 R2 nnmu HOBee ¢ kommeit AD.,

TpeboBanus k nporpaMMHOMY o0ecnieueHno APM

E1l. APM: Microsoft Windows 7 u Beimie, NET Framework 4.5, APM umeet
noctymn Kk AD.

TpeOoBanus k TexHnueckomMy odecnedyennio APM

T1. Cnenudukamms npoueccopa: Intel Pentium 4 1.5 I'T'u u Bbiie;

T2. CBoOogHOE THCKOBOE MTPOCTPAHCTBO: 1 1'6;

T3. O6beMm onepatuBHOU namsatu: 2 I'0;

T4. O0BEM namsaTu BUI€OKapThl: 512 MG;

T5. CereBoe noakiouenue: 10 Mowur.

TpeOoBaHuA K YMCJIEHHOCTH M KBAJIN(PUKALMH [10J1b30BaTe/Ieil CHCTEMBbI

U pe:xumy (perjiaMeHTy) ero padorsl

1. UYwucineHdHocTb IIOJB30OBATelIEd He HUMeeT 3HadeHus.  Kaxablid
MI0JIb30BATEIIb B3aUMOJIECTBYET C MHAWBUYAJIbHOU KOIIUEN TPOTPAMMBI;
2. Tlonmwp3oBaTenu IMOJDKHBI MMETHh OMBIT W 3HaHWSA cxembl AD, mpoiiTu

MHCTPYKTaX 10 pabOTe C CUCTEMOM.
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TPEBOBAHMUS K TIPOTPAMMHOM JJOKYMEHTAIIAU

B xommiekTt HpOFpaMMHOﬁ AJOKYMCHTAIIMU OOJIZKHA BXOJHUTH IMOACHHUTCIIbHAA

3aItrucCKa.

TEXHUKO-9KOHOMMNYECKHE ITOKA3ATEJIN

HpI/IJIO)KeHI/IG JOJIXKHO OBITH pC€aJin30BaHO B BHJC OecIIaTHOrO OKOHHOTO

IMPHUIIOKCHHUA.

HOPAJOK KOHTPOJIA U TIPUEMKHA

KOHTpOJII) N TIPUCMKa OCYIICCTBILICTCA 3aKA3YMKOM Ha OCHOBAHHHU

TCXHHUYCCKOI'O 3alaHH.
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BBEJAEHUE

B nacrosmee Bpems Ha mnpeanpustun OOO «['azmpom Tpancraz Tomck»
UCTIONB3YETCsl OOJBIIOE KOJIMYECTBO Pa3HOOOPA3HBIX MPOTPAMMHBIX pemieHui. s
pelieHus 3a7a4 pa3rpaHuyueHus J0CTyNa, a TAKKE XPAHEHUsS JTaHHBIX CBSI3aHHBIX C
OpraHU3alMOHHOMN CTPYKTYPOU Ha MPEAIPUITHH IKCILUTyaTUPYETCS CIIy>k0a KaTajJoroB
Active Directory. IlomuMoO cTaHIZapTHBIX KJIacCOB W aTPHUOYTOB CYIIECTBYET
BO3MOYKHOCTh JT00OABJICHHE HOBBIX 3JIECMEHTOB B CITy)KO0y. OnTumusarius cxembl Active
Directory HOBBIMH 3JIEMEHTaMHU II03BOJIIET WHTETPHPOBATH JIaHHBIE CTOPOHHHUX
PUIIO’KEHUH, YCKOPUTH BEIOOPKY JaHHBIX, MOBBICUTH O€30MMACHOCTh CHCTEMBI.

EcTb HECKOJIBKO CTIOCOOOB pacIIMPEHUs CXEMBI, OJTHAKO OOJIBIIMHCTBO U3 HUX
TpeOyIOT BBICIIETO YPOBHS JOCTyIa. YUWThiBas ()aKT HEBO3MOXKHOCTH YIAJICHUS
CO3/IaHHBIX KJIACCOB WJIM aTpuOYTOB 3TO HaJlaraeT CEphE3HbIE OrpAaHUYEHHUS Ha
KBaJIM(PMKALIMIO ITEPCOHAA.

Llenpro naHHOM pabOTHI SBIsAETCA pa3pabOTKa MPOTPAMMHOIO MPOAYKTA,
HO3BOJISIIONIETO paciupsath cxemy Active Directory u usmeHsTh KoH(UTypaImro
orobpaxenus mius Microsoft Management Console mis oroOpakeHHs CO3IaHHBIX
pacCIIMpPEHUHN.

JUis NOCTHKEHUSI LIeTTM HEOOXOAUMO PELIUTh CIEAYIOLUE 3a0auu:

e [IpoBectu ananu3 npeaAMETHON 00IacTH;

e  BriaBnenue TpeboBaHUM K pa3padaTbIBA€MbIM PACIIUPEHUSIM;

e  Amnanu3s cymecTByomeh cxemsl Active Directory;

e AHanM3 NPOrpaMMHBIX HPOAYKTOB, BBINOJHSIOMIUX AaHAJOTUYHbIC
3a/a4H;

e l3yyeHue qOKyMeHTaIUH,

e  CocraBjeHHE TEXHUYECKOTO 3aJaHMs;

e  Bribop npuHnuna paboTel MpOrpaMMBbl;

e  AHanu3 NpUHIUIA PACIIMPEHUS HA TECTOBOW KOTHH,

e [lpoextupoBaHue uHTEpPEiica NpoOrpaMmsl;

e  Peanusauus nporpammel.
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1 AHAJIM3 IIPEJMETHOM OBJACTHA

1.1 OO0BeKT HuccijieaoBaHUA

OcHoBHbIM BuoM AesitenbHocTd OO0 «I"a3npom Tpancraz ToMck» siBIseTCs
no0bI4a, TPaHCHOPTUPOBKA, XpPAaHEHWE W  peanu3alus [PUPOJHOIO  Tasa.
TpancnopTUpoBKa ra3a NPOU3BOJUTCA MO CHUCTEME MarucTpajibHBIX T'a30MpPOBOIOB,
pacnpenenénHbix 1o Bceit Cubupu u lansuemy Bocroky. [[ns ynpasieHus pexxumom
paboTbl  000pYOBaHUSA, KOHTPOJISI COCTOSIHMS, PEMOHTAa U  OOCITYKUBaHMS
ra3onpoBo/ia BAOJIb €r0 PACHOJIOKEHUS CYIIECTBYET paclpeesieHHas CETh (PUIINAIoB
[7].

Cxema AD omnpenenser CTpyKTypy [aHHBIX, COXPAaHEHHBIX B KaTaJOTe.
N3navansHo AD moajiepKUBaeT MHOTO TUIIOB OOBEKTOB (HampUMep, MOJIb30BATEH )
u arpuOytoB (Hampumep, ums u ¢amunus). Ecnu 6a3zoBas cxema AD mioxo
COIJIacyeTcsl ¢ JaHHBIMU, KOTOpble TpeOyeTcs XpaHWTh B Karajore, €€ MOXKHO
JOTIOJTHUTH TI0JIb30BATEIbCKUMU OOBEKTaMU U aTpUOyTaAMH.

O6byHO cxeMy AD pacmmpstoT MO0 HECKOJBKUM MPUYMHAM, CaMOM
pacupoCTpaHEHHOM K3 KOTOPBIX BO MHOTMX OpraHU3alUsX SBJSETCS BHEIPEHUE
NPUJIOKEHUs, TpeOYIomero pacumpenus cxembl. Harmsimaeid npumep — Microsoft
Exchange. MHoraa mocTaBumku MporpaMMHOTO OOecIieueHus: TpeOyIOT paclIupUTh
CXEMY JJI1 COBMECTUMOCTH CO CBOMMH NPUIIOKEHUSIMU. YacTo cXeMy paciupsioT AJis
MPWIOKEHUN COOCTBEHHOM pa3pabOTKU WM JUId yA0OCTBa XpaHEHUsS JaHHBIX
komnaHuu B AD.

[Ipy mnnaHUpOBaHUM PACHIMPEHUS CXEMbl, OCOOEHHO JJIi BHYTPEHHUX
MPUJIOKEHUI, B NEPBYI0 OuYepellb HYKHO BBISICHUTb, IMPUTOJHBI JIM JaHHBIC IJIS
xpanenust B AD. OcobenHo yn1o0Ho xpaHuTh B AD cpaBHUTENBHO CTaTUYHBIE (PEAKO
W3MEHSIOIMECs) JAaHHbIe, KOTOpPbIE HMCHOJB3YIOTCS B MacliTabax Bced KOMITaHUU

(permuIUpPYIOTCs Yepe3 TPaHUIlbl JOMEHOB) U HE SBJISIFOTCS KOH(DUICHIIUATEHBIMHU.
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1.2 O0630p ananoros

[lepen Tem, Kak MNPUCTYNUTh K MPOECKTUPOBAHMUIO PEIICHHS, HEOOXOAMMO
MPOAHANIM3UPOBATH CYIIECTBYIOIIME CHUCTEMBI C MOXOXUM (PyHKIIMOHATIOM. B 3TOM
paszienie pacCMOTPEHBI OCHOBHBIE aHAJIOTH pa3padaThIBAEMOU CHCTEMBI.

Heobxomumocth pacmupenusi cxembl Active Directory mpemycmoTrpeHa B
COITYTCTBYIOIIIUX OCHACTKAaX CHCTEMBI, OJIHAKO HE ABIISAETCS THIIHYHOM 3amadeit. Jls
POEKTUPOBAHUSA MTOIOOHOTO PACIIMPEHUS CIICIIHATUCT JOJDKEH 00J1a1aTh NTyOOKUMU
3HAHUSIMU B CTPYKTYpE HCIOJb3YEMON CXEMbI, a TaKXe MPEIBUIETh BO3MOXKHBIC
OyAymiye paciMpeHus U MHTerpaluu. B BUIy penKoCTH, HO BaXKHOCTH TMOJ0O0HOMN
3agayn kommnanus Microsoft mpemaraer BCTpoeHHOE CPEICTBO ISt U3MEHEHUH CXEMBI
Active Directory. OCHOBHBIM HEIOCTATKOM JIaHHOTO CpEACTBA SBJISICTCS €ro
OPUEHTHPOBAHHOCTh HAa MAaKCHUMAJIbHYIO O€30MacCHOCTh M3MEHEHHH CXEMbI, BBUIY
Yero CyIIeCTBYET MHOXKECTBO OIpaHMYEHUN Ipu ero padote. [laHHbIE OrpaHUYEHUs
SBIISIIOTCS OCHOBHOW MPUYMHOW HEBO3MOXHOCTH MCIOJB30BaHUS JAHHOTO CPEICTBA
OpU BBINOJIHEHUU 3a/laHusl OT MPENNpHsTHs, T.K. C €r0 MOMOUIbI0 HEBO3MOXHO
yIpPaBIsATh HEOOXOAUMBIM KIIACCOM.

BropeiM HanboJee pacpoCTpaHEeHHBIM ClIOCOOOM paciupeHust cxeMbl Active
Directory sBnsiercst Hanucanue LDIF 3ampocoB. [lanHblil MeTon Hanbosiee TMOOK M
MO3BOJIIET BHOCUTh M3MEHEHHUs 0e3 orpaHnyeHui. JJaHHBIM CPEACTBOM MOJIB3YIOTCS
cozmarenu [10, maTerpupyemoro B ciayx0y Active Directory, ognako u oHO He
JMILEHO HeJO0CTaTKOB. OCHOBHBIM MHUHYCOM SIBJISIETCS CJIOKHOCTH HAIMCAHUS CaMOTO
3arpoca B BUAY OJHOOOPA3HOCTH KOJa U OTCYTCTBHSI CPEICTB aBTOMATU3UPOBAHHOU
IPOBEPKU. YCYryoOssieT CHUTyallMl0 OCOOEHHOCTh CHCTEMBI, 3aKJIIOYaroliasics B
HEBO3MOXKHOCTH YAaJCHUS CO3IaHHOTO KJIAcca, YTO JeNlaeT JItoOble OIMMOKUA TpU
Hanucanuu LDIF 3anpoca kputuueckumu.

[lo mpuBen€HHBIM JaHHBIM MOXHO CJAENaTh BBIBOJ, YTO CYIIECTBYIOIIHME
penieHust 00J1a1aloT CYIECTBEHHBIMU OrpaHUueHusIMH, a Hanucanue LDIF 3anpocos
CBs3aHO C OonbmmM puckoM omuOku. [losTomy pa3paboTka MPUIOKEHUS,

ucnosb3yromiero LDIF 3anpocel kak OCHOBY, M NOJIy4eHHE CHUCKA CYIIECTBYIOIINX
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o0bekToB B Active Directory mnsi cHKeHHsI BEPOSTHOCTH OIIMOOK IMPEICTABIISET

co00#1 aKkTyaJIbHYIO 3a7a4y.
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2 HNPOEKTHUPOBAHHUE

Ha nauanmpHOM 3Tame paboT MO MPOCKTHPOBAHHIO IMPHJIOKECHUS OJHUM W3
TVIABHBIX YCJIOBUH €ro co3jaHus ObUIM aBTOMAaTH3UpOBaHHas reHepupoBanue LDIF

3aIpOCOB ¥ BO3MOYKHOCTH ITOJTyUeHHUs CITUcKa 00beKkTOB cxeMbl Active Directory.

2.1 MOYHKIMOHAJIBHOCTD

B pamkax paboThl ¢ NPUIIOKEHUEM HMHXKEHEP JOJDKEH MMETh BO3MOXKHOCTh
BBINIOJIHATH CIEAYIOIINE TEHCTBHUS:

e Jlogkmouenue k cxeme AD s MCHONB30BaHMS CIHCKA KIACCOB M
aTpuOyTOB,

e  Bo3MoxHOCTH paboThI O6€3 nojkiIoueHus k cxeme AD,;

e  (Co3naHue HOBBIX aTpUOYTOB,;

e  (Co31aHue HOBBIX KIIACCOB,;

e BaeceHue u3MeHeHuUl B CyIIECTBYIOIUE aTPUOYTHI;

e DBHeceHne U3MEHEHUH B CYILLIECTBYIOIIUE KIIACCHI;

e ['enepupoanus Tekcta LDIF 3anmpocoB o BBeICHHBIM TaHHBIM.

Wcxons U3 npeacTaBieHHBIX BbIIIE TPEOOBAHMM 110 (YHKIMOHAIBHOCTH OBLITN
pa3paOoTaHbl JuarpaMMbl HUCIOJb30BaHUS, IpPEACTaBIEHHbIE Ha pHUCYHKE 1 H
pUCYHKE 2.

Kax BuaHO U3 quarpaMm, B3auMOJEHCTBUE C MOJIB30BATENEM Pa3/IeTICHO Ha 1BA
srana. [Ipu 3amycke npuioxeHus mosib3oBareiab cuuraercs «l'ocrem» 10 MOMEHTa
BbIOOpa moakitodeHus k Active Directory nmu6o npomycka storo mara. HesaBucumo
OT TOT0, YTO BbIOpaJI MOJIb30BaTEIb HA NIEPBOM 3Tare B posie «l'ocTs», B AanpHeHIIeM
nporpaMMa B3aWMOJECHWCTBYET C HUM Kak C Mojb3oBareneMm, U Qopma «locTsa»

CTAaHOBHUTCA HCAOCTYIIHA.
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[NogknroumTbCA
K AD

Guest

PaboTaTtb bOe3s
NOAKIOYEHUsA

PI/ICYHOK 1 - I[HarpaMMa BapHaHTOB HUCIIOJIB30BaHUS OJIA I'OCTA

MN3MeHUTb
Knacc

Ho6aentb
noasanpoc

NameHUTb '
arpubyr <<extend>>

User

CoobleHne o

BbIMNOJTHEHWN

eHepupoBaTh
LDIF-3anpoc

Pucynox 2 — Jluarpamma BapuaHTOB UCTIOJIL30BAHUS JJIS TTOJIH30BATEIIS

JlanHoe  pazjeneHre  HEOOXOAMMO I OMpPENENIeHUs  MPOTpaMMOi
JAbHEHIIIETO TOBEACHUS MPU TMPEAOCTABICHUM BO3MOMXHOCTH HCHOJIb30BaHUS

aBTO3AMOJIHCHUS (HOPM.
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2.2 Bbi0op cpeacTs pa3padoTku

B xauectBe cpenpl pazpaboTku Ob1a BeiOpana Microsoft Visual Studio 2017,
KaK IepelioBOe CPEACTBO pa3pabOTKU, HMeEroliee OOJbIINEe BO3MOXHOCTH IS
CO37aHMsSI COBPEMEHHBIX PHJIOKCHHH, B TOM YHCIIe BEO-TIpUIIoKeHU. Takxke nMmeer
OecIuTaTHOE pacpoCTpaHCHUE TIPU MCITOJIb30BAaHUH B HEKOMMEPUECKUX 1iensx [8].

Jlnis HamucaHusl IporpaMMBbl ObLT BBIOpaH s3bIK mporpammupoBanust C#. CH#
SABJISIETCS YHUBEPCAIbHBIM 00BEKTHO-OPUEHTUPOBAHHBIM SI3BIKOM
nporpammupoBanus. [Ipu ero ucnonab30BaHuM €CTh HECKOJIBKO BAPUAHTOB 00paIlleHUs
k cxeme AD.

Jliist BHeceHus: u3MeHeHuil B cxemy AD OblT BHIOpaH MPUHIUIT T€HEPALUU U
unterpupoBanusi LDIF 3ampocoB. AD — LDAP coBMecTumas cucrtema. 3amnucu
coaepxkumoro LDIF npumeHstoTCS 111 TPEACTABICHUS COIACPKUMOTO KaTalIOroB
LDAP; onu coaepaT CTpOKY € HJACHTUPUKATOPOM OOBEKTA, 32 KOTOPOU CIEAYIOT

napel aTpuOyT-3HaUYeHue oobekTa [9].

2.3 XpaHeHHe TaHHbIX

[TpunoxxeHre ucnonbp3yeT TpHu (aiina A XpaHEeHUs! JaHHbBIX, 1BA BPEMEHHBIX
u onuH utoroBblid. Ilocne ycmemHoro noakmtoueHuss k cxeme AD mnpunoxenue
co3JaeT JBa BpPEMEHHbIX (haiiyia, s XpaHEHUs CIUCKOB KJIACCOB M aTpuOYyTOB
COOTBETCTBEHHO. JlJIi XpaHEHHsS WUTOTOB pabOThl NMPHIOKEHUs HCHOib3yercs .IXt
(aii, B KOTOPBII JOMUCHIBAIOTCS JaAHHBIE MO XOAYy paOoThl npuiiokeHus. [Ipu Beixozae
U3 NPWIOKEHUSI OHO KOMHMPYET JaHHBbIE U3 TEKCTOBOro (aija U CO3JaeT B TOM XKe

TUpeKTOpun (paiisi ¢ TaKUM Ke UMeHeM, HO pacimupenuem Qaitna LDIF.
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2.4 TecTHpOBaHUe U Pa3BepThIBAHUE

JJist TeCTUPOBAHUS U MOCJEAYIOLIEr0 Pa3BepThIBAHUS ObLIO U3YYEHO TUIIOBOE
OKpYyX)eHHue padoThl MPOESKTUPYEMOTO IpuiiokeHusi. Ha ocHOBe aHain3a OKpyKeHUs

ObLJ1a MOCTPOEHA TMarpamMma pa3BEPTHIBAHMS, IPEICTABICHHAs HA PUCYHKE 3.

<=Devicer>

Cepeep << Devices

KnneHt 1

=< Execution Environment: = - -
Windows Server 2012 R2 < «<Execution Environmentz >

Windows

<<component=> [___| - -
LDAP files [ ] =« Execution Environment: >
Web Browser
TCP
i "
< <Execution Environments: <<componentz >
Active Directory WebClient

<<components =
Schema

Pucynok 3 — /lnarpamma pa3BepThIBaHUSA

TecToBbIi cTeH A TSI TECTUPOBAHUS pabOThI MPOTPAMMBI TIPEJCTABISAET COOOM
BUPTYalIbHYI0O HMH(PACTpyKTypy MHpeanpustus. Bupryanuzauus ocyuiecTBiseTcs
cpeactBamu Windows server 2012 r2 Hyper-V, Ha JaHHOM THUIIEPBH30PE Pa3BEPHYTO
4eThIpe BUPTyalbHBIX MamuHbl (pucyHok 4). Konrpomiepom nomena AD sBisercs
caMm cepBep BUPTYyaJIU3alUi, KOMIIbIOTEPHI JOMEHOB MPEICTaBICHbI OJHON CUCTEMOMN
Windows 10 u nByms cucremamu Windows 7. BupTyanbHble MalliiHbl 00BETUHEHBI B
CIMHYIO CETh [0 CPEJCTBAM M30JMPOBAHHOM BUpTYyalbHOM JokabHO# cetr (VLAN).

HeoOxomuMocTh HMCHOJB30BaHUS CPEACTB  BUPTyaIM3allMM  CBS3aHA C
0COOEHHOCTBIO CO3/IaHUsI HOBBIX KJIACCOB M aTpuOyTOB B ciyx0Oe Active Directory.
[Tocne co3nanusi HOBOro oOBEKTa e€ro 0Oosiee HEBO3MOXKHO YAAIUTh M3 CHCTEMBI,
€IMHCTBEHHOE BO3MOXHOE JCHCTBHE C JAHHBIM OOBEKTOM IPH OTCYTCTBUU B HEM
HEOOXOJMMOCTH — 3TO €ro JeakTuBalusi. B BuAy BBIIIECKA3aHHOTO, BO3MOKHOCTH

co3aaHus CHUMKOB COCTOSHHA CUCTCMbI O4YCHb Ba’KHO. A (I)YHKHI/IH BOCCTAHOBJICHUA
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CHCTEMbI M3 COXPaHCHHOH TOYKHM C «4HCTOi» Bepcueit Active Directory kpaiine

ITOJIC3HA IIpU TCCTUPOBAHUMH.

IlDav'm Leiictene  Bng  Cnpaska

| 2

25 Awcneruep Hyper-V
S5 REGENSRV

BupTtyanbHbie MalWMHBI

Wmn CocToaHne 3arpyska UM HaswauewHas nam.. Bpemn padoter  Cratyc
§ 34 Beikniouera

5 remoteserverlt PatiotaeT 173 3270 MB 9232339

g ste PafiotaeT i3 2043 MB 23.00:13:54

3 telbot Paotaet 0% 2048 MB 23.00:13:54

<| [

KoHTponbHbie Touku

OTeyTCTBYIOT KOHTRONEHSIE TOYKK ANR BoIBPaHHOA SHPTYENEHOA MaWMHSI.

remoteserver16

Cospan: 01.01.1601 7:00:00

Beponn: 50

NMokonenne: 2

Mpumeyanna: Het

Knactepubl Het

NMynec: OK (paotocnocobHsie
MPVNOKEHMA)

bl lMocnenran sepcka

CEop,Kal Mamsme | Cem | Pennaxaiyn

| Deiictena

g B 2X@bR K

i
.

HT=E00®

C]

&l

Cozgate
MunopT enpry.
Mapamerpen Hy
Aucnetyep sug
duncnetyep eng
M3mennTs guck
Mpoeepute g
OcTaHoBuTs Cn
Yaanute cepee
OBHOBEMTE

Bua

Cnpaeka

MoAKNHYNTE..
Mapamerpel...
BolkniounTe...
3aBepLUEHHE p
CoxpaHuTe
Mpuocraroent
CopocnTe
Kontponenas 1
Mepemectnts..
JkcnopT..
Mepennerosa
Brnroumte pen.

Cnpaeka

REGEMSRV: BriSpana 1 BMpTyansHan MaliuHa,

Pucynoxk 4 — DieMeHTbI BUPTYaJIU30BaHHON TECTOBOM Cpebl
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3 MNPOT'PAMMHASA PEAJIMZALIUSA

B pesynbTare npoekTupoBaHus ObLUT peain30oBaH GYHKIIMOHAI ISl HHKCHEPOB
MPOCKTUpYIOIIUE pacmupeHus ciayx0el AD. Jlnga cosmanus  uHTepdeiica

UCIIOJIb30BaIach apxuTekTypa MuHorookonnoro Windows Form npuiosxeHusl.

3.1 Paoora c Active Directory

J1J1st IoJTyd4eHusl CIIMCKa BCEeX KJIACCOB M aTpUOYyTOB HEOOXOAMMO TIPOU3BECTH
MOJIKJIIOUEHUE K aKTHBHOMY 3K3eMIUIApy ciyxObl Active Directory na mo6om
JTOMEHHOM KOHTPOJIIEPE.

Jlnsa moakmoueHus U pabotel ¢ Active Directory Obuia BeiOpaHa OMOIHOTEKA
«DirectoryServices», Bxomsamas B coctaB .NET Framework 4.5 u Gornee HOBBIX
Bepcuii. Jlannas OuOimoTeka mo3BoyigeT moAkiarouarcs k Active Directory ¢
HCIIOJIb30BAaHUEM Pa3HOOOpPA3HBIX MPOTOKOJIOB, ojHako LDAP eauHCTBEHHBIM
CUCTEMHBIN uHTepdeic cimyx0bl Active Directory, monaep:xuBaromuil (QyHKIUIO
MOMCKA.

Huxe mpencraBieH (parMeHT KOJa MporpaMMbl I MOaKI0YeHus K Active

DireCtory C MCITIOJIB30BaHUCM JaHHBIX ITOJIB30BATCIIA AJI1 BXOJa B JOMCH:

public static void Connect(string server, string userName, string
password)

{

DirectoryEntry child = new DirectoryEntry("LDAP://" + server + "/",
userName, password);

MessageBox.Show("YcnewHoe nogkntwyeHue", "MoaknwdeHne K Active
Directory", MessageBoxButtons.OK, MessageBoxIcon.Asterisk);

}

[Tocie ycmeurHOro MOJKIIOYCHUSI MPOrpamMMa HCIHOJIb3YeT CTaHIAPTHYIO
dyHkut0, aHanoruyHyto ¢pynknuoHany ocaactku MMC «Active Directory Schemay,
JIJIS1 TIOJTYYCHUS TTOJTHOTO CITUCKA BCEX KIIACCOB M aTPUOYTOB, HAXOISIIIUXCS B CITykKOe,

HE3aBUCHMO OT MX COCTOSIHUS ¥ IIPaB JOCTYIIA Ha 3TH OOBEKTHI (PUCYHOK 5).
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Account-Expir
Account-Name-Hi y
ggregate-Token-Rate-Per-User
llocable-R Bandwidth
-Cache-Timeout
-Direction
DeadTime

wcoounting
ge-Logging

k-Rate-Per-User

-Per-Flow
Account-File

Minimum-Delay-Variation
Minimum-Latency
-Polic
e

Pucynok 5 — Cnincok arpudytoB Active Directory

B nanmpHeiimem npuiokeHue He B3aumozeiictByer ¢ Active Directory, T.k.
CIUCKH KJACCOB W aTpUOYTOB XpaHATCA JIOKAJIbHO BO BpPEMEHHBIX (hailyax.
WUurterpaumst LDIF 3ampoca Takke mnpoucxoauT ©O€3 ydacTus MNPUIIOKEHHUS,

cpeacTBaMu, conyTcTByronumu Active Directory.

3.2 Tenepanusi LDIF 3anpocos

KoHeuHoii uemnbio paboTsl npuiioxkenus sipisierca renepauus LDIF 3anpoca no
3aJlaHHBIM BO BpeMsi paboTel mpuiiokeHus napametrpam. [Ipumep LDIF 3ampoca
MPEJICTABIIEH HA PUCYHKE 6.

[Ipomiecc popmupoBanus yacTeit 3ampoca HE TMPECTABIICT OO0 OOIBIIIOTO
MHTEpeca, OJJHAKO CTOUT OTMETUTh, UTO CO3/IaHUE I1a0JI0Ha MO KaXKAbIH U3 YeThIpex
BApHAHTOB HCIIOJIb30BAHUSA TMOTPEOOBAIO TPOYTCHHS © aHalu3a OOJBIIOrO
KOJIMYECTBAa MPOQPMIBHON JUTEpaTyphl, a Tak)Ke MPOBEJCHUS MHOXKECTBA JTAroOB

TECTUPOBAHUS IS IIPOBECPKU KOPPCKTHOCTH BBIITOJHCHUS HHTCTPALIMK 3aIIpOCa.
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dn: ou=Pecple,dc=example, dc=com

organizationalunit
Class: top
: People
(target ="1ldap:///ou=People,dc=example, dc=com") (targetattr =
"userpassword || telephonsnumber | facsimiletelephonenumber™) (version 3.0;
acl "Allow self entry modification";allow (write) (userdn = "ldap:///self");)
aci: (target ="ldap:///ou=Pecple,dc=example,dc=com") (targetattr !=
"cn || sn || uid") (targetfilter =" {cu=Accounting)") (version 3.0;
acl "Accounting Managers Group Permissions";allow (write) (groupdn =

"ldap:///cn=Accounting Managers, ou=groups,dc=example,dc=com") ;)
aci: (target ="ldap:///ou=People,dc=sxample, dc=com") (targetattr !=
"en || sn || uid") (targetfilter =" (ocu=Human Resources)") (version 3.0;
acl "HR Group Permissions™;allow (write) (groupdn = "ldap:///cn=HR Managers
ocu=groups,dc=example, dc=com
") i)
aci: (target ="ldap:///ou=Pecple,dc=example,dc=com") (targetattr !=
"cn |lsn || uid") (targetfilter =" (ocu=Product Testing)") (versiocn 3.0;
acl "QAR Group Permissions";allow (write) (groupdn = "ldap:///cn=C0A Managers
ocu=groups,dc=example, dc=cocm") ;)
aci: (target ="ldap:///ou=Pecple,dc=example,dc=com") (targetattr !=
"cn || sn || uid") (targetfilter =" {ocu=Product Develcopment)") (versicn 3.0;
acl "Engineering Group Permissicns";allow (write) (groupdn = "ldap:///
cn=PD Managers,cu=groups,dc=example,dc=com") ;)

dn: uid=abarnes,ocu=Pecple,dc=example,dc=com
objectClass: person

f#objectClass: cos

: inetOrgPerson

: organizaticnalPerson

: posixBccount

Class: top

id: abarnes

Pucynox 6 — [Ipumep tekcta LDIF 3ampoca

3.3 HHutepdeiic npuioskeHust

Ha nepBoM OkHe TpUIIOKeHHS HaXoquTces hopMa JUis OJKIIoueHus K Active
Directory (pucynoxk 7). IlpuioxeHrne He BHOCUT HUKAKHX U3MEHEHUH B CTPYKTYDY,
OHO TOJIbKO TIOJIy4aeT CIMCKH KJIAcCOB U aTpuOyTOB u3 cxeMbl Active Directory. ITpu
OTCYTCTBHHM BO3MOKHOCTH TOAKITIOYECHUS MPEAYCMOTPEHAa BO3MOXXHOCTH PaOOTHI C
PYUYHBIM BBOJIOM MH(pOpMaluu 00 00bEKTaX, OJJHAKO 3TO YBEIMUYHUBAET BOZMOXKHOCTb
OLIMOKHU.

o

VmA gomeHa |main.testsw.cu:-m |

WMra nonezosatena |E|D.MI-1HHCT|:IETCI|:I |

MogknrodeHne k Active Directory

o ¥CNewHoe NogeaYeHmne

nal:":lﬂb |-|||-||| |

MponyciTe Boim

Pucynok 7 — @opma aJisl HOJIKITIOYEHUS
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Ilocne aBrOpu3auuy unu €€ IPOIyCKa IOJIb30BATENNb IIEPEXOIUT HA OKHO
BbIOOpa neicTBusl (pucyHOK §8). Tak ke Ha OKHE pa3MEUICHBI MPEeIyNPEKICHUS U

pPEeKOMEH/IaITUH.

85 Paclumperne AD - O ot

|-||:IP1 CO303HWKM HOBOro KNacca COBETYETCA CHa4ana Co3aaTe EI'I'I:IHEI.',"I'I:-I anA 3Toro knaccal

MameHeHwe MzmeHeHwe CoznaHwe CoznaHwe
Knacca atpudyTa atpudyTa Knacca

BHUMAHMWE! CO30AHHEIE OBBEKTHI B AD HEBO3MOAHO Y OAMWTE!

Crenepwposate LDIF sanpoc

Pucynox 8 — ®opma 1151 BEIOOpa IeHCTBUS

CornacHo pekoMeHJaIUsIM, CHavalla CIeayeT co3/1aBaTh aTpuOyThI JIsl HOBBIX
KJIACCOB, a YK€ MOCJE CO3/1aBaTh CaMH KJIAcChl. ITO CBSI3aHO C MOCTPOCHHUEM (pailia
LDIF, T.x. mpu uMIIOpTE CHUCTEMa HE CMOXET CO37aTh KJacc C 00s3aTelbHbIM
aTpuOyTOM, KOTOPOTO €€ HET B CUCTEME.

[Ipu co3manuu HOBoro arpubyra (Pucynox 9), xak u kjacca, monst ¢
«Mmenem», «OID xomom» u «Kimaccom poauTensy ABISIOTCS 00s3aTebHBIMU. B mose
«ms LDAP» aBTomaTnuecku ny0nupyercs 3HadeHue nois «OO0uiee uMs», 0JJHAKO
COrJlacCHO chenu(puKalum, JT0DKHA OBITh BO3MOXXHOCTBH CO3/1aTh d3TH HMEHa
Pa3sTUYHBIMH.

[Tocne 3amonHeHUs moib3oBareneM (GOPMbI U HakaTHs KHOMKHU «Jlameey
nporpamma renepupyeT Teket LDIF 3anpoca, kotopsiii no6asmnsieTcst B (aiin ciegom
3a MPEeIbIAYIIUMH 3aucsiMu. BbIBOIUTCS cooOIIeHne 00 ycremHoM J00aBICHUU
3ampoca B (¢aiin, ¢ ykazanuem nMenu ¢aiina. JInbo coobmieHne 00 ommoKke CBI3aHHOE
C HEKOPPEKTHOCTBIO JTaHHBIX, JHO0, HEBO3MOXKHOCTBIO 3allUCaTh TEKCT 3ampoca B
¢aiin. Ilocne ycnemHoro no6asnenust B (aitn mporpamma Bo3BpamiaeTcs K Gpopme

BbIOOpa nericTus (Pucynok 8).
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it CoszgaHwe Hosor... — O *

OBiwes uma |newtest Location |

Vima LDAFP |newtest Location |

OID/XS00%oa  |12.840.113556.1.458 |

Onmcanwe |’E"TF'”5'-"T Homepa kopryca| |

Knacc pogTens |;'-‘u:|pec iy |

MiHinayma | |

Makciarym | |

[ ] MHorosHauHsi

Hazan HNanee

Pucynok 9 — @opma co3nanus HOBOro aTpulyTta

[Ipn co3maHmM HOBOTO Kjlacca OCHOBHBIE TpeOOBAaHUS COBMAJAIOT C
TpeOOBAHUSIMU MIPU CO3/IaHUU aTPUOYTOB, OJIHAKO, B OTIUYHE OT aTPUOYTOB, KJIACChI
CoZiepKaT He JaHHbBIC Ha TPSMYIO, a CCBUIKH Ha aTpuOyThI (prcyHOK 10).

V¥ kiacca ecTb JiBa TUIAa aTpUOyTOB: 00s3aTebHbIE U HEoOs3aTenbHbIe. [
n00aByIeHUs aTpUOyTa B KJIaCC MPH €0 CO3IaHUM OH yiKe J0/DKeH ObITh B cxeme Active
Directory. 3to MoxeT ObITh CTaHIAPTHBIN aTPUOYT (HE COBETYETCS ), paHEee CO3aHHBIC
IIPY IPOIIIOM pacHIUpeHnH cXxeMbl uiu atpuodyT, LDIF 3anpoc, Ha co3nanue KoToporo

3anucaH B (aijie paHbllie, YeM 3aIpoc Ha CO3JJaHUE KIIacca, UCIOIB3YIOIEro ero.
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o5 Cosganwe HoBoro Knacca — O >

Owee umna |testBuiIu:|ingNumI:ue |

Mram LOAP |test BuildingMumbe |

OID/X500«on  |41.35686.100.1.1.2|

|:-:||:|n','ca paEnTHMKa|

Onucanue

Knacc poguTens |t':'|:I |

Tin Knacca |1 |

JApzatencHele aTprdy el HeobazatencHele atpmiyTel

location |

Hazan Nanee

Pucynox 10 — dopma co3ganust HOBOro Kiacca

3.4 Pe3yabTat patoThl NPUIOKEHUS

B pesynbrate pabothl npuioxenus reHepupyetcs ¢aiin ¢ LDIF 3anmpocom
(pucynox 11), HaXOAIIMICS B TOH K€ IMAIKe TJe U UCIOJHUTENbHbIN ¢ain. B LDIF
3alpoce MOYKET HaXOIAUTHCS HECKOJIBKO IIOA3alpOCOB PA3HOIO THUIMA, HAIpUMED,
CHayajla 3ampochl Ha CO3/JaHHMe aTpuOyTOB, MOTOM 3allpoc Ha CO3JaHUE Kiacca,
WCIIOJIB3YIONIETO 3TH aTPUOYTHI.

Jlanee naHHBIM 3apoc MOXKET ObITh MHTETPUPOBAH B CHUCTEMY C MOMOIIBIO
LDIFDE. B nto0om ciy4ae mepell MHTErpalyeil Ha TJIaBHBIM KOHTpPOJIEP JAOMEHa
COBETYETCS CJeJIaTh PEIUIMKALHMI0 HAa HW30JMPOBAHHBIA TECTOBBIM KOHTPOJUIEDP, TIE
nociie BCEOOBEMITIOIIETO TECTUPOBAHUSA U CO3JaHHUS PE3EpBHON KOMMHM JaHHBIX

IMPOBECTHU PCIINIMKALIHUIO C OCTAJIbHBIMU KOHTPOJIJICpaMH JOMCHA.
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dn: CN=testBuildingNumber,CN=5chema,CN=Configuration,DC=X
changetype: add
objectClass: top
objectClass: attributeSchema
cn: sfsuliveServiceEntitlements
attributelID: 1.3.6.1.4.1.35686.18@.1.1.2
attributeSyntax: 2.5.5.12
isSingleValued: FALSE
showInAdvancedViewOnly: TRUE
adminDisplayName: testBuildingNumber
adminDescription:

Homep kopnyca paboTHuKa

oMSyntax: 64

searchFlags: 1

1DAPDisplaylame: testBuildinghumber
name: testBuildinglumber

schemaIDGUID: : Js+e3rEsAUWMazl1PmShbbw==
isMemberOfPartialAttributeSet: TRUE

Pucynox 11 — Ilpumep crenepupoBannoro LDIF 3anpoca

3.5 Oroodpa:kenne B Microsoft Management Console

3a oroOpaxenue saementoB Active Directory B Microsoft Management
Console orBevarot anementsl Trma display specifiers. Ouu yHUKaIbHBI I KaKI0TO
pErroHa M MHOT/Ia KapIMHAIBHO OTINYaroTCs. J[aHHBIE 3JIEMEHTHI TaK ke 0a3upyroTCs
Ha LDAP onmcanum, u3 4ero cieayeT 4YTo U3 BO3MOKHO U3MEHSTH 1o cpeactBam LDIF
3ampocoB. OpHAKO BHYTPEHHHE OrpaHWdeHHs ocHactok MMC 3ampemraroT
WCIIOJIb30BaHUE HOBBIX OOBEKTOB. MaKCMMyM 4Yero BO3MOXKHO JOOWThC 0e€3
HaIMCaHUsl COOCTBEHHOM OCHACTKH 3TO OTOOPaKECHMS JOTIOJIHUTEIIBHBIX aTpUOYTOB K
YK€ CYIIECTBYIOIINUM KIIaccaM.

Ha nanubiii MomeHT n3Menenwus B display specifiers asromatndecku BHOCSTCS
TOJIBKO Tpu noOaBieHuu atpudyToB K kiaccy «USERSy», B Buay nHanbombiiero

pacpocCTpaHCHUA 3aaa4 110 BHCCCHUIO U3BMCHCHUA UMCHHO B 59TOM KJIaCCcE.
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4 ®UHAHCOBBII MEHE[’)KMEHT,
PECYPCOO®®EKTUBHOCTDb U PECYPCOCBEPEXEHUE

4.1 AKTyaJbHOCTH pa3padoTKu

OCHOBHOIl ~ aCMEKT  aKTyaJIbHOCTH  SIBJSIETCS ~ DKOHOMHUYECKMM. B
uHppactpykrype OOO «I"azmpom Tparcras TOMCK» YUCIUTCS MHOXKECTBO Pa3TNIHOM
TEXHUKHU, paclpeeIEHHON 110 MHOKECTBY TEPPUTOPUAIILHO Pa3pO3HEHHBIX O(HUCOB,
KKl U3 KOTOPBIX MMEET CBOKO CTENEHb 3aIMIIEHHOCTH KaHAJIOB CBA3U. BBHUIY
CJIO)KHOW OPTaHU3ALMOHHOW CTPYKTYpBI NMPEANPUATHS, BEAETCA CTPOTHMM KOHTPOJIb
11 00ecrieueHrs BBICOKOM CTeNeH! 3aliuThl nHpopManuu. HemanoBaxHoe 3HaueHne
JUIsl TIPaBUJIBHOM OLIGHKM CTENEHU pUCKa padOThl Opuca MMEET CBOEBPEMEHHBIN U
LIeJICHAIIPaBICHHbII cOOp MeTpUK ©O€30MacHOCTH. YYETHON JeATEIbHOCTHIO
3aHMMAlOTCAd paOOTHUKM OTAena O€30MacHOCTH (WIMAJIOB M TOJIOBHOrO oduca.
Cay0bl (hUIManoB COCTABISIIOT OTYETHI O MPOJAEIAHHBIX paboTax, MPEANOoJaraeMbIX
U TOJATBEPXKACHHBIX AaTaKaX W IONBITKAX HECAHKIMOHUPOBAHHOTO JIOCTyMA.
[Tonyyennass mHpopmals HampaBiseTcss B ClyKOy TroJOBHOro oduca, KoTopas
OIICHMBACT W HW3MEHSET NPH HEOOXOIUMOCTH OIICHKY 0€30MacHOCTH (HUIHAIOB.
YIHpoCTUTh U YCKOPUTH IIPOLIECC OLIEHKH, a 3HAYMT, YJY4YIIUTHh O3BYYCHHBIC BBIIIE
MOKa3aTelid, MO3BOJIUT BHEAPEHHE PACHIMPEHHUE CXEMbl CIYXObl KaTajoros, s
BO3MOXKHOCTH XpaHEHUs B cUcTeMe Moka3zaTeniel Oe3onacHoctu. Takke, pa3paboTka
MO3BOJIUT:

e JloOaByisaTh mpoune MOKa3aTelu;

*  YCKOpPHUTH MPOLECCH TPOESKTUPOBAHUS PACHIUPEHHIA;

° OCBO6OI[I/ITB BpEMs OJI4A HpOHSBOI[CTBGHHOﬁ ACATCIIBHOCTH.
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4.2 Tleam u 3a1a4yu pa3padoTKu

Lenpro ganHOM pabOTHI ABISETCS pa3pabOTKa PaCHIMPEHHUs], MTO3BOJISIONIETO

BBOAUTb HOBBIC 3JICMCHTBI CXCMbI MJIA Y4C€Ta IIApaMCTPOB CBA3AHHBLIX C APYIrHMHU

00BEKTaMU CXEMBEL.

I[JDI JOCTHXKCHUSA I CIIN H€O6XOI[I/IMO PEIINTD 3aaa4u:

344X,

[TpoBecTH aHAIIN3 MIPEIMETHOMN 001aCTH;
Amnanu3s cymiectByromieii cxemsr Active Directory;
BrisBnenue TpeboBanuii K pa3pabaTbiBAEMOMY PaCIIUPCHHMIO;

Ananms IMPpOrpaMMHBIX IIPOAYKTOB, BbIIOJHAIOINUX AHAJIOTMYHBIC

N3yyenue 1OKyMEHTAlWH,

CocraBieHue TEXHUYECKOTO 3a1aHMS;
[InanupoBaHue paclIMPEHMUS;

Peanu3anus pacmmpeHus Ha TECTOBOM KOIIUM;
DKCHOPT paclINpEHNS;

Peanmszanus npuitoxkeHus U1 pacClIupEHU M.

4.3 Kputepum 3¢pdeKTUBHOCTH

C PKOHOMHMYECKOW TOYKHM 3pEHHs], pa3pabOoTKa MO3BOJIUT CHU3UTH 3aTPAThI

BPEMEHHU Ha:

[1nanupoBanue OyaylIIuX pacuIMpeHHUid;

[IpuoOperenue nuuen3uit cropoHHero I1O co cx0xum GyHKIIMOHAIOM.

[IpuBs3ka mapamMeTpoB K 00BEKTaM CHUCTEMBI (TIOJIB30BaTElb, pabouee MecTo,

3JaHUC H T.I[.) IMO3BOJIMT COKpATHUTL BPEMA JId YTOYHCHHUA BCCX CBA3AHHBLIX C

00BEKTOM TTapaMeTPOB, paHEe HE BXOISIIUX B CUCTEMY.
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4.4 OueHka KOMMEpPYECKOr0o TMNOTEHUHMAJAa M  INEePCHeKTHBHOCTH

nposenenns HU ¢ no3unum pecypcod(ppeKTHBHOCTH U pecypcocOepekeHns

BenenctBue pa3pabOTKM  CHUCTEMBl MCKIFOUWTEIBHO IS HYXJ OJHOIO
MPEANPUATUS, CUCTEMa HE IMpeJHa3HayeHa U1 BbIXOJAa Ha pPBIHOK. B cuiy
crnenuUYHOCTH HACTPOEK CHCTEMbl Ha MPEANPHUSTHU, OTCYTCTBYIOT TOTOBBIC
IPOAYKTHI, peaju3yrollne Bech HeoOXoauMblil ¢yHkimoHan. HemocpencTBeHHBIMU
NOTPEOUTENSIMU SABJISIFOTCS. UHXKEHEPHI, padoTaroie HaJl paclIupeHue U aJlanTaiuen

CHUCTCMBI IO HYKAbI IPCATIPUATHA.

4.4.1 QUAD ananu3

IIpoBeném pacu€r mokasarenss KadecTBa W IEPCIEKTUBHOCTH HAyYHOU
pa3paboTku (Tabnuma 1).

Tabmuua 1 — Ouenka kauecTBa ¥ epCHEKTUBHOCTH pa3pabOTKu Mo TexHoioruu QuaD

Kpurepuii oneHkn Bec bannbl| Makcumanbhblii | OTHOCUTENBbHOE | CpeHEB3BELIEHHOE
KpUTEpPHUS 6asm1 3HAYCHUE 3HAYECHUE

[Toka3zareny OlEHKH KauecTBa pa3paboTKu

Hanexuoctb 0,15 80 100 0,8 0,12
OyHKIHOHATbHAS 0.3 90 100 0.9 0,27
MOIIIHOCTE
[ToBeIIEHHE 0,075
npousBogutensHocTH | 0,1 75 100 0,75
TpyJa IMOTb30BaTEIs
KauecTtBO 0,006
uHTeIekTyansHoro | 0,01 60 100 0,6
uHTepdeiica
Y no6cTBO 0,03 70 100 0.7 0,021
HCITOJIB30BaHMUS

IToka3zaTenu OI[CHKH KOMMEPYECKOT0 MOTEHIIHAIA Pa3paboTKH
Llena 0,2 95 100 0,95 0,19
BnusHue mpoaykra
Ha PESYIRTATEY g 1 1 100 0,01 0,0001
JIEATETLHOCTH
KOMITAaHUH
[Toxnepxka 0,2 95 100 0,95 0,19
POIYKTa

Uroro: | 0,8721
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CpCI[HeBBBCH_IeHHOe 3HAUCHHUC II0Ka3aTCisi KadeCTBA M IICPCIICKTUBHOCTH

HaydHOH pa3paboTku paBHo 0,8721, 9TO O3HAYAeT MEPCINEKTHBHOCTH JAHHOM

pa3paboTKHu.

45 SWOT-anaaun3

B nannowm pazzaene npusenen SWOT-ananu3 HaydHoro npoekra. B tabmiuie 2

OTPAa’KCHBbI CUJIBHBIC U citadnie CTOPOHBI, BOBMOKHOCTH U YI'PO3bI.

Taomnuma 2 — SWOT-ananu3

CuibHbIE CTOPOHBI:

C1. JlemeBu3Ha pa3pabOTKu

C2. beictpoe BHeapeHue B
JKCILTyaTalHIo

C3. CHmxeHue Tpyno3aTpar
COTPYJHUKOB

C4. Pe3epBupoBaHue JaHHBIX

Ciaa0ble CTOPOHBI:

Cal.  OOuenocTynHoCcTh
JIAaHHBIX CUCTEMEL.

Cn2. OrpaHuyeHue IJUHBI U
TUIIA TAHHEBIX.

Bo3mo:xHocTH:

Bl. JloGaBieHHe HOBBIX
(GyHKIIMOHATBHBIX
BO3MOYKHOCTEH C Y4E€TOM
MOXeJaHUM 3aKa3unKa

B1-C1,C2,C3.

[[O68.BI/ITI> HOBBIHN (bYHKLII/IOHaJ'I, YTO IIO3BOJIUT OOJIErYUTH

paboTy MOJIb30BATEIICH.
B1-C4.

,21063BJ'I€HHBI€ JAAHHBIC OCTAHYTCA JOCTYIIHBIMHU JaXKC B CJIy4dac

coos.

B1-Cnl, Cn2.

OOyunTh UMEIOUIErocsi  CHeUuanucTa Il BBIIOJHEHUS

HEOOXOJMMBIX 3324 CO 3HAHUEM OTPaHHYCHUII.
Yrpo3sr: V1-CA4. V1-Cal. [IpumensTH
V1. Beixonx u3 crpos| CucremMa ocTaHeTcst JOCTYIHOM,| MOBEIICHHBIE MepBbI
FOJIOBHOTO  KOHTpOIUIepa. | OIHAKO e€ H3MCHeHHe Oyner| obecredeHne — OE30MACHOCTH
VY2. Hapymenne | 38TPYAHCHO. pu c60six 000pyIOBaHUS.
YHUKAJILHOCTH V¥3-Cl, C2. MHcnomb3oBars| Y2-C2. Cucremsbl
MHIMKATOPOB 3aITHCei. OTZIEJIbHBIE YacTH CHUCTEMBI ISl obecriedeHus IEJOCTHOCTH |
V3. N3meHeHne p| PCHICHUA JIpyrux 3a/1a4. Ka4eCcTBEHHast MPOPabOTKa Mpu

MCTOJOJIOTHUHN TPOBOJUMBIX
pador.

MMPOCKTUPOBAHNN
yrposy.

HUCKIIIOYHUT
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4.6 OmnpenejieHue BO3MOKHBIX aJbTepHATHB npoBeaenus HU

]_IJ'ISI BBIACIICHUSA BO3MOJKHBIX aJIbTCPHATUB IMPOBCACHUA HCCICIAOBAHUA OBLI

IpUMEHEH MOP(}OIOrHUeCKU MoIX0 B TabuIe 3.

Ta6nuna 3 — Mopdonoruueckast MaTpuiia

1 2 3
A. SI3pIKk pazpaboTku C# Visual Basic Power Shell
b. Wurepdeiic | MMC Windows Form ASP.NET
II0JIb30BaTCJIA
B. Cpena pa3paborku Microsoft ~ Visual | Eclipse PowerShell

Studio

I. OneparroHHast Microsoft Microsoft Windows Microsoft Windows
cucTeMa cepeepa Windows 2008 2008 2012
J. Tun B3aumoneticteus | LDIF 3anucu MMC untepdeiic Power Shell komanp!

C CUCTEMOM

E. TpebGoBanus nocryma
UL TPUTIOIKCHUSI

Tonpko yTreHue

ITonnsii qocTyn

Yreuue u 3anuch

N3 nonydyerHoi MOphoI0ru4eckoil MaTpHIlbl ObUTH BBIACIICHBI TPU BapuaHTa

pceaiu3aliui W HAIIPaBJICHUA

UH(OPMAITMOHHON CUCTEMOI:
N1. A3b2B31'313E3;
Nn2. A1B2BIT2JT1El;
N3. A2b3BII2/12E1.

Hay4YHBIX

HUCCIIENOBaHNHN

npu  pabote

HaJl

JlaHHbIE BapuUaHTBhl pa3paOOTKH OyAyT WCIOJIb30BaHbl B JaJbHEUIINX

pacuerax.

4.7 TlnaHuMpoBaHUe HAYYHO-MCCIEA0BATEILCKUX PadoT

4.7.1CtpykTypa pador

Baxnbsim 3Tanom MMPOBCACHUA HAYYHO-UCCICAOBATCIIbCKUX pa60T ABJIAACTCA

HEOOXOMMOCTh TUIAHUPOBAHHS Pa0OT, ONpe/esieHre iepeyuHs paboT, pacrpeneneHue

BpECMCHU pa60T MCKIY BCCMHU HCIOJHUTCIIIMU ITPOCKTA. HcnonHurtensMu IIPOCKTAa

SBJIIOTCSL CTYJIEHT U HAy4YHbIA PYKOBOJAUTENb. B Tabnuie 4 npencraBieH nepeyeHb
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3TamoB M paboT, a TaKXKe pachpeeleHne UCTIOIHUTENEH M0 JaHHBIM BUAaM padoT B

paMKax IMpoOBOAUMOIO HAYIHO-HUCCICAOBATCIILCKOI'O ITPOCKTA.

Ta6muma 4— CtpykTypa paboT

OCHOBHBIE 3TaIbl Ne pa6 | Coneprxkanue pabot JomkHoCTh
VCIIOJTHUTEIIS
[TocranoBka 3a1au 1 Ornucanne TpeOOBaHUI Hayunsrit
PYKOBOJUTEID
2 Omnwucanue cymiectByomeil cxemsl Active | Hayunsrii
Directory PYKOBOJIHUTEIH
3 AHanu3 nmpeaMeTHoON obaactu Hayunsrit
PYKOBOJUTEINb
4 Pa3paboTka TeXHUYECKOTO 3a1aHuUs Hayunsrit
PYKOBOJUTEID
IIpoexTupoBanue ) Br160op MeTo10B u cpencTs peanuzanuu | CtyaeHt
6 Pa3paboTka cpencT peanuzanuu Crynent
7 [TpoexktupoBanue pacumpeHme Ha | CtyaeHt
TECTOBOM KON
8 AHanu3  pasnuuHbIX — 1OAX0J0B  Ha | CTyaeHt
TECTOBOU KOITUU
Peanuzanus 9 Paspabotka u TectupoBanue cpeactsa | CTyaeHt
paciupeHust
10 HopaboTtka cpenctBa pacmuperusi ¢ | CTyaeHT
y4eToM TpeOOBaHUM MPEaTPUITUS
11 [Tepenava pa3paboOTKH Ha MPOBEPKY CryneHt
AHanu3 12 O1eHKa MoJIy4eHHBIX PE3yIbTaTOB Hayunsii
odopmieHue PYKOBOJUTEIH
pe3yJIbTaToB 13 OdopmiteHne MOSICHUTENBHOM 3aITUCKU CryneHt

4.7.2TpynoeMKoOCTh BBINOJHEHHUSI padoT

Omnpenenenue TpyIO0EMKOCTH BBITIOJIHEHHS pa0OT OCYIIIECTBIISETCS HA OCHOBE
OKCIIEPTHOM OIIEHKHU 0KHUIaeMOH TPYJO0EMKOCTH BBITIOJHEHUS KaXKI0H pabOThI MyTEM
pacuéra JUIMTEIBHOCTH pa0OT B pabOunX M KaJICHAAPHBIX THAX KaXJO0To dTarna padorT.

JIyisi Hadana, paccuyuTaeM OXKHUIIAEMYIO0 TPYJOEMKOCTh BBITIOJIHCHUS KaxkIOU

PabOTHI toxi B UETOBEKO-THSIX:

_ 3tmini + 2tmaxi
Loxi = 5

T71€ toxi — OKHUIaeMasi TPYAO0EMKOCTh BBITIOJTHEHUS 1-0M padOThI, YeTTOBEKO-THH;
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tmin i — MHHIMaJIBHO BO3MOXHAsI TPYIOEMKOCTh BBITIOJIHCHUS 33aJIaHHOM 1- 01 pabOThI
(onTUMHCTHYECKAs OTICHKA: B MPEIOIOKEHUN HanboJiee OJaronpusTHOTO CTCUCHUS
00CTOSATENIBCTB), YEJIIOBEKO-/THH;
tmax i — MAKCUMaJIFHO BO3MOXHAsI TPYIOEMKOCTh BBITIONTHEHUS 3aJaHHOM 1-0i1 pabOTHhI
(meccUMHUCTHYECKasT OIICHKAa: B MPEATONOKCHHM HauOosiee HEOIaronpHusITHOTO
CTCUYCHHS OOCTOSITCIIBCTB), YCIIOBEKO-/THH.

3arem, paccuuTaeM MpOAOKUTENLHOCTD KaK0l paboThl B pabounx AHAX T,
KOTOpass  yYUTHIBACT  IMApPaUICIIbHOCTh  BBIMOJHCHHS  PaOd0T  HECKOJIBKUMU

UCIIOJTHUTEISIMHU, 110 (DOpMyJie HUKE:

rie Tpi — IPOIOIKUTENBHOCTD 1-01 paboThl, paboune AHU;
toxi — OKHMJIaeMasi TPYI0EMKOCTD BBITIOJTHEHUS 1-0H paOOTHI, YEITOBEKO-THU;
Yi — YUCIEHHOCTb HWCIOJHUTEIEH, BBIMOJHSIOMNX OJHOBPEMEHHO OJHY U Ty XK€
paboTy Ha IaHHOM 3Tarle, YeJI0BeK.
Jlns moctpoeHusi rpaduka MNPOBEACHUS HAYYHOTO MCCIEIOBaHUS OBLIO
MOCYMTAHO KOJIMYECTBO KAJICHIAPHBIX JHEH IS KaXKI0T0 ATara, UCToJIb3ys popmyiy:
Tki = Ipi * kKaJI
riae Ty — IPOJOIDKUTENIBHOCTE BBITIOJIHEHUS 1-1 paOO0THI B KaJCHAAPHBIX
JTHAX;
Tpi — IPOIOJIKUTENBHOCTD BBIIIOJHEHUS 1-i1 paObOThI B pabO4MX JHSX;
Kyan — K03 pHUIIMEHT KaICHIAPHOCTH.
Bcero B 2018 romy 365 kaneHmapHbIXx AgHeW w3 HUX 118 BBIXOAHBIX U
Mpa3THUIHBIX JHEH. ICX0/1s U3 MOTyYeHHBIX JaHHBIX, PACCYUTHIBACTCS KOADOUITMECHT

KaJICHAAPHOCTH:

T

Kal

kl(aﬂ
T =T =T

Kan BbIX Inp

365/(365-118) = 1,4778.

PesynbraTom pacy€ToB sBISETCS Ta0OnHMIla BpPEMEHHBIX ITOKa3aTeNeH,

MPEJICTABICHHAS B IPUJIOKEHUHU A.
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4.7.3Pa3paboTka rpadguka npoBeaeHHUs HAYYHOI0 MCCJIeI0BAHUS

JIJIst HarJISIMHOTO pacipeaesieHus paboT YIaCTHUKOB MPOEKTAa W HATJISTHOTO

0T06pa}K€HI/IH 3aTPaA4CHHOI0 BpPCMCHU OblJJa HCIIOJIL30BaHAa AuarpamMma FaHTa,

npeacTaBisdmonias coOOM JEHTOUHbIM Tpaduk, rA€ paboThl MpeJCTaBICHBI

MNPOTsKCHHBIMU BO BPEMCHU OTPC3KAMH, XAPAKTCPHUIYIOINIHUCCA JaTaMKW Hadajia

OKOHYaHHS BBIITOJIHEHUs dTarnoB padoT (Pucynok 12).

| | 1 | | |
DeBpans MapT Anpens Maia HsoHb Heont ABTYCT

H MocTasoeka 3anaqy
|:| Cnucakme TpeSosaHni
D Onucasme GuIHeC-NpoYeCcos
|] AHanu3 npeaMETHOR 0BNaCTH
D FaipafoTHa TEXHUHECKOND I34aHMA
_ I'Ipr_pg KTHROBIHHE
|:| Brafiop METO08 W CREACTE P ANMMIALHK
[l PaspafoTes 0B LeKTHOW MOOENE CHETEME

" I'Ipnen‘rv;_‘-usany.e BPCATERTY P CHCTEME

[ Paspatorka maketa urmepdedica
L [E-FETNee

[ | Paspafomea dmawecroi cxems

| | PaspaBomea sannannposanHaro EYHHUNOHANA CHCTEME
|:| PazpaboTea MHTEpDEACS

— AHANKI M oDOPMMEHAE DB XY MTATOR

u Ouyerra MO HEHHE X DEIY AL TATOR

I:l OPOpMISHAE NOACHATENBHOA JANMIKA
Pucynok 12 — Jluarpamma ["anTa

4.8 BromxKeT HAYYHO-TeXHHUYECKOT0 HCCIeI0BAHUSA

u

HpI/I pacyueTe 6IOI[)KCT21 HAaYYHO-TCXHNYCCKOT'O UCCICAOBAHUSA NCITOJIb30BAJINCH

CJIEIyIOLIME TTOKA3ATENH:
. MaTtepuanbhbie 3aTpatsl HTU;
*  OCHOBHad 3apa0O0THas IUIaTa UCTIOJHUTENIEH TEMBI;
*  OTYMCIJICHMS BO BHEOIOMKETHbIE (DOH/BI (CTPaXOBbIE OTUUCIICHHUS);

® HaKJIaAHbIC paCXOAbI.
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4.8.1 Pacuer maTepuaabubix 3atpat HTU

B X0I¢C pa3pa60TKH HCIIOJIB30BaJIOCh NMCIOIICCCs 060py,I[0BaHHe, IIO3TOMY B

MAaTCPUAJIBHBIC paCX0Abl BHCCCHBI 3aTPAThl HA €T0 aMOPTHU3alHIO 3a YCThIPC MCCiala C

Y4€TOM CpOKa CIIy>kKObl 000pyIOBaHUS MATh JIET

Tabnuma 5 — MarepualibHbIe 3aTPaThl

KomnyectBo Llena equHUIBI 000PYIOBaHUS, pyOIIH
HaunmenoBanue o0opyaoBaHus CIHHHI 1 5 3
1 Hoyt0yx 1 1900 1900 1900
2 KommbrorepHast MbIIiIb 1 120 120 120
3 [TpunTep 1 440 440 440
Hroro: 2460 2460 2460

4.8.2 PacyeT 0CHOBHOM 3apa00THOI IIATHI

I[aHHaSI CTaThbi PaCxXoa0B BKIHOYACT OCHOBHYIO 3apa60THy10 IiaTty, IpCMnun u

JOIUIaThl BCEX MCIIOJIHUTENEN TMpoeKTa. B KadecTBe UCHOMHUTENEH NPOEKTa

BBICTYTIAIOT CTYJICHT U HAYYHBIN PYKOBOJAUTEIIb.

3apaboTtHas ruiaTa A pykoBoautens cocrasiset 300 py6/gac, a Ay cTyaeHTa

100py06/4ac.

Tabnuua 6 — Pacuer 3apabOTHOM TIaThI AJIs IEPBOTO BAPUAHTA UCTIOJIHEHHUS

3apa0oTHas 1jiata B

KonuuectBo yacoB | 3ocu
qac
Crynent 100 640 64000
PykoBoauTens 300 20 6000

Uroro: 70000 pyO.

Tabnuua 7 — Pacuer 3apaboTHOM MIaThl AJ11 BTOPOTO BapruaHTa UCHIOJHEHUS

3apaboTHas 1jiata B

KonuuectBo yacoB | 3ocu
qac
Crynent 100 476 47600
PykoBoauTens 300 20 6000

Uroro: 53600 py®.
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Tabnuna 8 — Pacuet 3apaboTHOI MIaThl Al TPETHETO BapHAHTA UCIIOTHEHUS

3apabornas nnara B KomuuectBo 9acoB | 3ocn
qac
Crynent 100 552.,8 55280
PykoBoautenn 300 20 6000

Uroro: 61280 pyo.

4.8.3 Pacuer 10NOJHUTEJIbHOM 3apad0THOI MIAaThI

JlaHHas cTaThs PACXOJ0B YUUTHIBAET BEJIMUMHY IPEyCMOTPEHHBIX Tpya0BbBIM
KoJekcom P® nmormar 3a OTKIOHEHWE OT HOPMAJbHBIX YCIIOBHM TpyJa W BBIIUIAT,
CBS3aHHBIX C 00ECIIEYEHUEM TrapaHTUI U KOMIICHCALIUM.

Pacder nonmonHUTEILHOM 3apaOOTHOM TIATHI BEACTCS 110 hopMyJIe:
3)101'[ = k)lOH * 30CH

/1€ 3,0n — JOTIOJIHUTENIbHAS 3apaboTHas 1ata, pyosu;

Kon KOd(PUIIMEHT JOMOJHUTEIbHOW 3apa0OoTHOM TuIaThl (HAa  CTaguu
NPOCKTUPOBaHUs IpuHUMaeTcs paBubiM 0,12 — 0,15);
30ci — OCHOBHAsI 3apa00THas Ijiata, pyoJiu.
Pe3ynbTaThl pacuéra npeacraBieHbl B Tadauiie 9.
Tabnuia 9 — Pacuér qonoaHUTEIbHON 3apa00THOM TIIAThI
3ocu, PYO. 30, PYO.
WcnonuuTenu Krom
Ucn.1 | Ucn.2 | Ucn.3 Ucn.l | Ucn.2 | Ucn.3
PykoBoauTens 6000 | 6000 | 6000 0,12 720 720 720
CryneHt 64000 | 47600 | 55280 | 0,12 7680 5712 6633,6
Hroro | 8400 6432 7353,6

4.8.4 OTuncjieHus1 BO BHeOIOIKeTHBIE (DOH/IBI

1  Bapuant ucnonaenus: 23520 pyo;
2  BapwadT ucnoiHenus: 18009,6 pyo;

3 BapuanT ucnosHeHus: 20590 pyo.
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4.8.5 PacueT HaKJIAIHBIX PAacXo/10B

I[aHHaSI CTaTbia pPaCXOJ0B YYHUTHIBACT BCC 3aTpaTbl, HC BOLICAIINC B
npcaAbIAyIIne CTaTbu pacxoaoB: rneyaTtb u KCCPOKOITMPOBAHUC, oI1iarTra
QJICKTPOOHCPIUH, OIlNIaTa II0JIb30BAHUA YCIyraMu H OPYIoc. Pacuér HaKJIaJHBIX

PacxoJIoB OCYIIECTBISCTCS 10 (hopMyJie:
Bhacn = (cymmacTareitl+ 7) -« Kyp

1€ 3yacn — BEIMUMHA HAKJIAJHBIX PAacX0J0B, pyOIIH;
Kup — KOG GUIMEHT, YIUTHIBAIONINI HAKIJIAJHBIE PACXOIBI.

[Ipu 3HaueHUU KO3 PPHUIMEHTA, YUUTHIBAIOIIEM HaKJIaHbIE PACXO/bl, PABHBIM
16% nomy4uuM clienyronme pe3yibTaThl:

Buacn 1 = 104380/ 4 * 0,16 =4175,2 py6.

Bhacn2 = 80501,6 / 4 * 0,16 = 3220 py6.

Suan 3 = 91683,6 /4 *0,16 = 3667,3 py0.
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4.8.6 ®opmupoBaHue OIOM:KETa 3aTPAT HAYYHO-HCCJIEA0BATE]HCKOIO

NPOEKTA

Tabmuma 10 — Pacuer 6romketa 3atpat HTU

CymmMma, pyo.
HaumenoBanue cratbu

Hcm.1 Hcm.2 HUcn.3

1. Marepuanbsnbie 3atpatel HTU 2460 2460 2460

2. 3arparel Ha CHENHATbHOE
o0opysnoBaHue  JUIsl  Hay4HBIX | - - -
(3KCTIepUMEHTAIBHBIX ) PAa0OT

3. 3arparel IO OCHOBHOM
3apabotHoil Tutate wmcmonauTenei | 70000 53600 61280
TEMBI

4.  3aTparbl N0 JONOJHUTEIHHOM
3apaboTHOM maTe wucnomHuTenei | 8400 6432 7353,6
TEMBI

5. OtuuciieHus BO BHEOKOIKETHBIE

23520 18009,6 20590
(boHIbI

6. 3arpaTbl Ha Hay4dHbBIE U
HPOU3BO/ICTBCHHbBIC KOMaHIUPOBKH

7. KoHTpareHTckue pacxo/bl - - -

8. Hakiramnbie pacxopl 4175,2 3220 3667,3

9. bromxer 3arpat HTU 108555,2 83721,6 95351

B pesynbraTe BBINONHEHHS PAacy€TOB OBLI pacCUUTAH OIOKET MPOBEICHMUS
HAy4YHO-HCCJEeI0BaTeNIbcKOM paboThl B TpEX BapuaHTax ucnojHeHus. Haunmenee
3aTpaTHBIM OKa3aJics MPOEKT BTOPOro UCHOJHEHHUS ¢ 001el cyMMon 3aTpar 83721,6

pyOIIeH.

4.9 Onpenejenue pecypcHoii (pecypcocOeperaromeii), (pUHAHCOBOI,

OI0/I’KEeTHOI, CONMATBHOI IKOHOMNYECKOH 3(PPEeKTUBHOCTHU UCCJIETOBAHNS

Onpenencane  3¢pGEKTUBHOCTH  MPOUCXOJWT HA  OCHOBE  pacydeTa
WHTETPAbHOTO  TOKa3aTenss dA(PQPeKTUBHOCTH HAydyHOTO wucciaenoBanus. Ero
HaXOXKJICHUE CBS3aHO C OMNPEACICHHEM JIBYX CPEIHCB3BEIICHHBIX BEIMYHH:

dbuHaHCOBOM 3PHEKTUBHOCTH U pecypcodhHEKTUBHOCTH.
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4.9.1 UnTerpanbHblii pHAHCOBBII MOKA3aTE/Ib

WNurerpanbubiii  prHAHCOBBIN oKasarelib pa3paboTKu OTpaxkaeT
COOTBETCTBYIOILIEE YHUCJICHHOE YBEJIMYEHUE WIM YMEHbIIEHHE O/KeTa 3arpar

pa3paboTKu B pa3ax v pacCUUTHIBAETCS MO cieayromlen Gopmyie:

jtmnj _ (Dpf

dup =

HCI {
rae  PUHP — HHTErpabHBIA (PMHAHCOBBIN MOKA3aTeNb Pa3paOdOTKHU JJIS i-T0

BapHaHTa UCIIOJIHCHHUS,
®,; — CTOMMOCTB 1-T0 BaprUaHTa UCIIOJIHEHUS, PyOIIH;

Dmax — MAaKCUMaJIbHAS CTOUMOCTD MCTIOJTHEHUST HAYYHOUCCIIEA0BATEIILCKOTO TIPOEKTA,
pyOuu.

Paccuutaem I/IHTCFpaJ'IBHHﬁ (bHHaHCOBBIﬁ IIOKa3aTCJIb JJIA KaKI0I'0 BapuaHTa

HUCIIOJIHCHUA .
pent _ 1085552 _
buHp T 108555 2
]HCﬂi — w —077
buHp ™ 1085552 ~
- 95351 087

buHp ™ 108555 2

4.9.2 NHTerpaibHblii moka3arteib pecypco3pGpeKTHBHOCTH.

WNHuTerpanbHbIii ToKazatens pecypcodPPeKTUBHOCTA BapUAHTOB MUCTIOTHEHUS

00bEKTa UCCIIEIOBAHUS PACCUUTHIBACTCS 110 hopMyIIe:

Ipi :Zaf 'b.-‘

rne | ,; — WHTEerpanpHBI MOKa3aTeNb pecypcodPEKTHBHOCTH JJs i-TO BapHaHTa

UCITOJIHEHUSI pa3pabOTKU;
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a' — BecoBoii KO()(PUIUEHT i-ro BApUaHTa HCIIONHEHHS Pa3pabOTKy;
bi — OanpHas omeHka I-TO BapHaHTa WCIONHEHHA DPa3pabOTKH, YCTaHABIMBACTCS
9KCIIEPTHBHIM ITyTEM 1O BHIOpAaHHOM IIKaJIE OIICHUBAHMUS,
N — YKCII0 TapaMeTPOB CPABHEHUSI.
Pacu€r wuHTerpanpHOro mokaszatens pecypcodddEeKTUBHOCTH BapHUaHTOB

HCIIOJTHECHUS 00beKTa HUCCICAOBAHUA IIPCACTABIICH B Ta6JII/IHe 1.

Tabmuna 11 — Pacuér unTerpasibHOr0 nmokasaresns pecypcoddHeKTuBHOCTH

OrneHo4HbIE Becosoid

K03 duUueHT Hcm. 1 Hcm.2 Hcn.3
KPUTECPUH

napamerpa
Oynkuuonansueie | 0,3 4 ) 4
BO3MOXKHOCTH
CkopocTb 0,1 3 5 5
3arpy3Ku
CTpPaHHUIIBI
3aBucumocts  or| 0,2 4 5 5
m1aThOpPMBbI
Y no0cTBO 0,2 5 4 4
IKCILTYaTaIH
KauectBo 0,2 4 5 4
uHTepdeiica
Hroro 1 4,1 48 43

NuTerpanbubliit mokaszarenb 3 PEeKTUBHOCTH BApUAHTOB UCIIOJIHEHUS O0BEKTa

UCCIICIOBAHMS PACCUUTHIBACTCS MO (hopmyire:
_ i
L™ cucni
dunp

rae i — uHTerpanbHbIi mokazatesb 3pGEKTUBHOCTH JIJIS 1-T0 BApUAHTA UCTIOJTHCHUS
pa3paboTKH;
lpi — uWHTerpanbHBI TMOKa3aTelb pecypcodPPEKTUBHOCTH IS 1-T0 BapuaHTa

UCITOJIHEHUSI pa3pabOTKU;

MCH §
I¢HHI3— MHTErpajibHbI (PUHAHCOBBIA TOKa3aresb pa3paboTKHU Uil 1-r0 BapuUaHTa

HCITIOJTHCHHAI.
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Iy 41

I, = nen 1 = =41
¢uHp
| 4.8
I, Pe_ = = 6.2
[gfiﬂ““% 0.77
J 4.3
[3 = P = =49
3
IE.;IHHP 0.87

[locne pacuéra MHTErpajgbHBIX MOKa3zaTene 3PGEKTUBHOCTH A KaKIOTO
BapHaHTa HCIOJIHEHHsI, HEOOXOAUMO OIPECIUTh CPAaBHUTENbHYIO 3()()EKTUBHOCTD
UCTIOTHEHUH DPa3pabOTKH, MO3BOJIAIONIYI0 ONPEICIUTh CaMblidi BBITOJHBIA BapHaHT
pa3paboTKu ¢ MO3ULMK (PHUHAHCOBOM U pecypcHOU 3(PPEKTUBHOCTH, PACCUUTHIBACTCS

o dopmyiie:

Pe3ynbTaThl pacu€t cpaBHUTENIBHON 3(PPEKTUBHOCTHA UCIIOJHEHUH pa3padOTKu
npejCcTaBieHbl B Tabuie 12.

Tabnuna 12 — Pacuér cpaBHUTENbHON 2()EKTUBHOCTH pa3pabOTKu

IToka3arenn

HUcnonuenne 1

Ucnionuenue 2

Hcnonaenue 3

WHTerpanbHbIi
(buHAHCOBBIN
pa3paboTku

IIOKa3aTeCjib

1

0,77

0,87

WHTerpanbHbIi

IIOKa3aTecyib

pecypcorhheKTUBHOCTH

pa3paboTku

4,1

438

43

WHTerpaibHbIi
s exTuBHOCTH

IIOKa3aTecjib

4,1

6,2

4.9

CpaBHUTENbHAS
3¢ (HEeKTUBHOCTH
UCTIOTHEHUS

BAapHUAaHTOB

1,51

1,2

PesynbraThl pacuéToB mokazaresneit 3heKTUBHOCTH CBUIETEILCTBYIOT O TOM,

YTO BTOPOM BapUAHT MCIOJIHEHHUS fABIsSEeTCS HauOosnee 3(PPEeKTUBHBIM C MO3ULUU

pecypcoddHEeKTUBHOCTH.
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5 COHLOUAJIBHASA OTBETCTBEHHOCTD

B nmanHOM pa3jene paccMOTpPEHBl  BOIPOCHl  MPOW3BOJCTBEHHOW U
HKOJIOTMYECKO# Oe30macHOCTH pu pabote ¢ ciryk0bl kaTamoroB Active Directory

Jlnia 6e3omacHoi paboThl pa3paboTunKa ClielyeT HalWTH U MpOoaHaIN3UpPOBaTh
BpEIHbIC U ONacHbIe (PaKTOPHI TPY/Ia, ¥ pa3paboTaTh CPE/ICTBA 3alUTHI OT HUX. Takxke
LENbI0 SBJSICTCSl CO3/IaHHE ONTHMANBHBIX YCIOBUH TpyAa, OXpaHa OKpYyKarolien
Cpelbl, TEXHUKA 0€30MacHOCTH U MOXKapHas MpOopUITaKTHKA.

[lepBuuHBIM 3TanoM B 3ajaue obOecreueHus Oe30MacCHOCTH TpyAa SIBISETCS
BBISIBJICHME  BO3MOXKHBIX  NPUYHH  TMOTCHIMAIBHBIX  HECYACTHBIX  CIIyYaesB,
IIPOU3BOJCTBEHHBIX TPaBM, MPOPECCHOHANBHBIX 3a00JI€BaHUM, aBapuil U MOKapOB.
JlanpbHeMmMMHU STanaMu  SIBJISIOTCS  pa3paboTKa MEpONpUATHNA 1O YCTPAHEHUIO
BBISIBJICHHBIX NMPUYMH U UX peann3anud. [loTeHnnansHbple MPUUUHBI U PUCKH, a TAKKE
KOHKPETHBI HAOOp MEpONpUATUN MO MX YCTPAHEHUIO, ONPEAEIAIOTCs crieun(ukon
BBITIOJHAEMBIX pabOT W alpUOPHBIMH YCIOBUSMHU TpyAa (B YaCTHOCTH, BHIOM U
COCTOSIHEM pabo4MX MECT UCIIOJIHUTENEH).

BrinonHenne paboThl 3aKkiIIO4alioch B pa3pabOTKe pacIIUpPeHUs: CIIy>KObl
katasioroB Active Directory. OCHOBHBIM HUCHOJHHUTENEM pabOTHl  SBISCTCS
IPOrpaMMHUCT, MOATOMY B KauecTBe pabodero mecra OyJeT paccMOTpeHO pabouue
Mecto [I9BM. IloBbiieHHas WM TIOHWKEHHASI TEMIIEPATypa BO3yXa, HEI0CTaTOUHAs
Wi K30BITOYHAS OCBEIIEHHOCTh pabodero mMecrta - BCe 3TU (HAKTOPBI MOTYT

BO3HHMKHYTH Ha paboueM MecTe IPOrpaMMHCTa.

5.1 IIpou3sBoacTBeHHAsi 0€30MACHOCTH

[TpousBoACTBEHHBIE YCIOBUS Ha pab0YeM MECTE XapaKTEPHU3YIOTCS HATUIUEM
pPa3MUYHBIX OMACHBIX WM BPEIHBIX TPOU3BOJCTBEHHBIX (DAKTOPOB, OKa3BIBAIOIIUX
HEraTMBHOE BIIMSIHUE HAa paOoTHUKOB. [loa BpenHbiMU (hakTOpamu, MOHUMAIOT TaKHUE
dbakTopel TPYIOBOTO Iporecca M pabodeil cpebl, KOTOPhIe XapaKTEepPU3YIOTCS

HOTGHHH&HLHOﬁ OIIaCHOCTBIO TJIA 300POBbA, B 4aCTHOCTHU CHOCO6CTBYIOT Pa3BUTHIO
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KakuX-1100 3a00eBaHM, MPUBOJAT K MOBBIMICHHOW YTOMIISIEMOCTH M CHUIKEHUIO
pabotocrocooHocTu. [Ipu 3TOM BpeaHbie (aKTOPHI MPOSIBISIIOTCS MIPHU OMPEIEICHHBIX
YCIOBUSIX, TAKUX KAaK HMHTEHCUBHOCTb W JUIMTEIBHOCTb BO3jAeWcTBUA. OmacHble
IPOM3BOCTBEHHBIE (PaKTOPHI CITIOCOOHBI MOMEHTAIBHO OKa3aTh BIUSHUE HA 3I0POBbE
pabOTHHKA: MPUBECTU K TpaBMaM, OXOTaM WM K PE3KOMY YXYJIICHUIO 310POBbS
pabOTHUKOB B pe3yJibTaTe OTPABJICHUS MM O0IydeHUs!.

Tabnuna 13 — OnacHble u BpeAHble (aKTOPbI MPU peanu3alui UHOOPMALMOHHON

CUCTCMBbI
HanmenoBanue Bui0B daxTopsl HopmaTtusHbIe
paboT W mapameTpoB Bpenubie OmnacHelie JIOKYMEHTBI
MIPOU3BOJICTBEHHOTO
nporecca
Pa6ora ¢ | OTkIIOHEHuE CanlluH 2.2.4.548-
KOMITHIOTEPOM MoKazaTelen 96
MUKPOKJIMMATa
(Temriepatypsl u
BIIQYKHOCTH
BO3/1yXa)
[ToxkapoB3pbIBOOIIACHOCTH
Omnacuocts  mopaxenus | [OCT 12.1.038-82
AIEKTPUUECKUM TOKOM
Henocrarounas CanlluH
OCBEILIEHHOCTh 2.2.1/2.1.1.1278-03

paboueit 30HbI

5.1.1Ananu3 BpeaHbIX (GakTOpoB

5.1.1.1 OTkyI0HeHHe MoKAa3aTe/ield MUKPOKJIMMATA B MOMeIleHUH

CanlluH 2.2.4.548-96 (“I'uruenuyeckue TpeOOBaHUS K MHUKPOKIMMATY
MIPOU3BOJICTBEHHBIX MMOMEIIEHUI ) HOPMHUPYET MapaMeTpbl MUKPOKJINMaTa pabodunx
MECT  NIPOU3BOJCTBEHHBIX MOMEIIEHWH Ha  (QYHKUMOHAIBHOE  COCTOSIHHE,
CaMOUYyBCTBHE, paOOTOCIIOCOOHOCTDH U 3/I0POBbE UeIoBeKa. TemnepaTypa NOMeIeHUs
— CcaMblil BaKHBIN MOKa3aTellb KoMpopTHOCTU. OT TeMIepaTypbl HapsMYIO 3aBUCHUT

M BJIAXHOCTh BO3AyXa. HuW3Kue Ttemmeparypbl NOpPOBOLUPYIOT OTAady TeEIlia
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OpraHU3MOM 4YEJIOBEeKa, TEM CaMbIM CHIDKasg ero 3amuTHble ¢GyHknuu. Ecou B
MIOMEIICHUH yCTAHOBJICHa HEKAYECTBCHHAS TEIUIOTEXHUKA WM OOOpPYAOBAHHE IS
OTOTUICHHUSI TOJ0OpAaHO HEMPaBWIBHO, TO JIOAM OYyIyT IMOCTOSHHO CTpPaaaTrh OT
MIEePEOXJIKICHNHN, TIOJIBEPTaThCs YACTHIM MPOCTYAaM, MHPEKIIMOHHBIM 32a00JI€BaHUSIM
uT.1.[11]

TpeboBanMsI K MUKPOKIUMATY OIPEACTISIOTCS UCXOIS U3 KATeTOPUHU TIKECTH
pabot. PaboTa pazpaboTurka-mporpaMMucTa OTHOCHTCS K IEPBOI KATETOPHUH TSHKECTH
la. Jlanee mpuBOIUTCS aHATN3 MUKPOKIMMATa B TOMEIIIEHUH, I/Ie HaXOAUTCs padouee
MecTo (Tabauna 14).

Tabnuua 14 — JlonycTumble mapaMeTpbl MUKPOKJIMMATa Ha paboyeM MecTe

[lepwon rona | Kareropus Temneparypa | OTHOCuTeNnbHAs | CKOPOCTH
paboThI BO3aYyXa, °C BJIA)KHOCTh JBUKECHUS
BO3aYyXa, % BO3/yXa, M/C
X 0JIOIHBIN la 20-25 15-75 0,1
Temnsl la 21-28 15-75 0,1

OntumanpHble 3HAYCHUS

MEePEUHCICHHBIX MapameTpoB s pabotr c¢ IIK,
YCTaHOBJICHHBIE CAHUTAPHBIMU HOPMaMHU, MPUBEICHBI B Tabiuie 15.

Tabnuua 15 — OnTumanbHble 3HAUEHHSI OKa3aTeIeil MUKpOKIMMaTa

Ilepnon rona | Temneparypa | Temneparypa | OtHocurenbHas | CKOpOCTb
BO3ayXxa, °C MOBEPXHOCTEH, | BIAKHOCTh JIBUKEHUS
°C BO31yXa, % BO3/1yXxa, M/C
X0JI0AHBIN 22-24 19-26 10-80 0,1
Tensl 23-25 20-29 10-80 0,1

5.1.1.2 HegocTaTtoyHasi 0CBEIIEHHOCTH padoyeil 30HbI

Henocrarounoe ocpenieHue BiausieT Ha (YHKIIMOHUPOBAHUE 3PUTEIHLHOTO
ammapara (TO €CThb ONpEAENsAeT 3PUTEIBbHYIO pabOTOCIMOCOOHOCTH), Ha ICHUXHKY

YCJIOBCKA, €ro OSMOOMWOHAJILHOC COCTOSAHHEC, BBI3LIBACT YCTAJIOCTb LleHTpaJIBHOfI
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HEPBHOM CUCTEMBI, BOZHUKAIOLIEH B pe3yJIbTaTe MPUIAraeMbIX YCUIIMM 1JIs1 ONIO3HAHUS
YETKHUX WJIH COMHUTEIBHBIX CUTHAJIOB.

YcTaHOBJIEHO, YTO CBET, MOMUMO OOECIEUYEHHS 3PUTEIBHOIO BOCIPHUSTHSA,
BO3JICHICTBYET HA HEPBHYIO ONTHKO-BEr€TATUBHYIO CUCTEMY, CUCTEMY (DOPMHUPOBAHUS
MMMYHHOM 3alIUThl, POCT U Pa3BUTUE OpraHU3Ma M BIMSIET HA MHOTHE OCHOBHBIC
MPOLIECCHl JKU3HEAESITEIbHOCTH, PETrylIupys OOMEH BEIIeCTB W YCTOMYHMBOCTH K
BO3/ICICTBUIO HEOMAaronpusaTHBIX (aKTOpOB OKpykaromeid cpenbl. OcserieHue
JOJKHO BKJIFOUATh B ce0sl KaK €CTECTBEHHOE, TaK M UCKYCCTBEHHOE. J{JIs MICTOUHUKOB
MCKYCCTBEHHOI'O OCBELIEHUS TPUMEHSIOT JIOMUHECIIEHTHBbIE Jamibl Tumna JIb.

MuHuManbHBIA pa3Mep 00beKTa pasznuuus BXoAuT B auanaszoH 0,5 go 1,0,
clieloBaTeNnpbHO, pabdora oTHocutcs K paspsaay IV. Iloapaspsn I', T.k. KoHTpact
00BbEKTOB paziauuus ¢ (poHoM OoJibiiol, cam GoH cBemblid. B coorBercTBUM ¢ CII
52.13330.2011 HOpMma ocBelmeHHOCTH B kKaOuHere goiikHa ObiThb En= 200 nx [CII
52.13330.2011].

[Tynwscanus npu paboTe ¢ KOMIBIOTEPOM HeE JT0kHA npeBbimath 5% [CanlluH
2.2.2/2.4.1340-03].

VYBneyenue kodppuuueHTa mynbcalii OCBEIIEHHOCTH CHUXAET 3pUTEIbHYIO
paboTOCIOCOOHOCTD, MOBBIIIAET YTOMIISIEMOCTh, BO3/ICHICTBYET Ha HEPBHBIE JIEMEHTHI
KOPBI FOJIOBHOT'O MO3ra U () OTOPELIENITOPHBIE AJIEMEHTHI CETUATKU IJ1a3. [{71s CHIKeHus
MyJIbCALIMK HEOOXOIUMO MCIOIb30BATh CBETUIILHUKH, B KOTOPBIX JIAMITBI pa0OTaIOT OT

nepemeHHoro Toka yactotoit 400 'ty 1 BhILIIE.

5.1.2Ananu3 onacHbIX (pakTOpPOB

5.1.2.1 DnekTpuveckuii TOK

OgHuM U3  BBIABJICHHBIX OMACHBIX  (PAKTOPOB SIBISIETCS  TOpPaXKEHUE
IEKTPUUECKUM TOKOM. HampspkeHue sBIsSeTcsl OmacHbIM (DakTopoMm, Tak Kak
0e3omnacHbpIM cunTaeTcs npu U< 42 B, a BRIUMCIUTENIbHAS TEXHUKA MUTACTCS OT CETH

220 B 50 I'm. Taxske TOK SBISETCSA OIIACHBIM, TakK Kak TOK ¢ dactorou 20 — 100 I'mg
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HaubOonee omaced. [loaToMy pe3yiabTaTOM BO3JEHCTBUS HAa OpPraHM3M YeJOBEKa
AIEKTPUYECKOTO TOKA MOTYT OBITh 3JIEKTPUYECKUE TPABMBI, SJIEKTPUUECKUE YAAPHI, U
naxe cmepTh (TOCT P 12.1.009-2009) [16].

Bunabl 37€KTpOTpaBM: MECTHBIE 3JIEKTPOTPABMBbI, K HHUM OTHOCSITCS:
AIEKTPUUECKUI O0KOT, JEKTPUUYECKUE 3HAKU, METAJUIM3alUs KOXKHU, MEXaHUYECKUE
MOBPEXKICHUS.

DNEeKTPUYECKUN 0KOI' BO3HMKAET HA TOM MECTE Tejla YeJIOBEKa, B KOTOPOM
KOHTaKT IMPOUCXOJUT C TOKOBEAYIIEH YacThIO AJEKTPOYCTAHOBKU. DJIEKTPOOKOTHU
COMPOBOXKJAKOTCS KPOBOTEUYECHHUSIMH, OMEPTBEHHEM OTIEIBbHBIX Y4YaCTKOB Tela.
Jlewarcst oHM TOpa3I0 TPyAHEE U MEJJIEHHEE OOBIYHBIX TEPMUYECKHUX.

B  pe3yapraTe MEXaHMYECKOTO  IOBPEKICHHS MOIYT  pa3opBaThCs
KPOBEHOCHBIE COCY/Ibl, HEPBHBIE TKaHU, a TAK)KE CIIyYaltOTCs BBIBUXU CYCTABOB U JIAKE
nepesioMbl  Kocted. Takne NOBpEXIEHHS MOTYT BO3HUKHYTH B PE3yJIbTaTe
COKpAILIEHUH MBIIII] ITOJ] AEHUCTBUEM TOKA, KOTOPBIA MPOXOAUT YEPE3 TEJIO YEIOBEKA.

DNEeKTpUYECKUE 3HAKA B OCHOBHOM 0€300JI€3HEHHBI, OHU MOT'YT BOBHUKHYTh Y
20% mnocTpamgaBmMX OT TOKa. MHOrga 3JIEKTpUYECKHE 3HAKW BBIVIIAT B BHJE
1aparuH, ymuooB, 00p0oJIaBOK, MO30JI€H, TAKXKE OHU MPEJICTABIISIIOT COOOM cepbie WK
OJIeTHO->KENThIC TSATHA KPYTJI0OBAIbHON (OPMBI C YIIIyOJIeHHEeM B meHTpe. UToObI
3alIUTUTHCS OT MOPAKEHUSI TOKOM, HEOOXOUMO:

e 00ecCreyuTh HEJOCTYITHOCTh TOKOBEAYIIMX 4YacTed OT CIydailHbBIX
IIPUKOCHOBEHUI;

® 3JIEKTPUYECKOE PA3ECIICHHE LIETIH;

® YCTPAHSITh ONACHOCTU MOPAKEHUS TPU NPOSBICHUN HAMIPSYKEHUS HA Pa3HbIX
qacTsiX.

[Ipu pabore ¢ KOMIBIOTEPOM MPUKOCHOBEHUS K €ro 3JeMEHTaM MOTYT
BO3HHKHYTh TOKH CTaTHUYECKOI'O 3JIEKTPUYECTBA, KOTOPBIE B CBOIO OYEPEIb UMEIOT
CBOMCTBO MPUTATUBATH MbUIb U MEJIKUE YACTULIBI K SKpany. [Ibl1b HA 3KpaHe yXyAlaer
BUJIMMOCTB, a ITPU MOJABM>KHOCTH BO3/1yXa MOKET IOINACTh HA KOXKY JIMLA U B JIETKHE,

YTO BBI3LIBACT 3a00JI€BAHNE KOXKH U AbIXAaTCJIBHBIX HyTCfI.
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CylecTBYyIOT CrelMaibHbIE HYPhl MUTAHUS C 3a3€MJICHUEM U SKpaHbl JJIs
CHAITUSL CTaTUYECKOIO 3JIEKTPUYECTBA, 3TO MOMOKET 3AIIUTHTHCS OT CTATUYECKOIO
AJEKTPUUECTBA, a TakKe HEOOXOJIUMO MPOBOJUTH PETYISIPHYIO BIAKHYIO YOOpPKY
paboyero moMenieHus.

MOHHUTOPBI  SIBIIAKOTCA HWCTOYHUKAMU HHTEHCUBHBIX 3AJEKTPOMATHUTHBIX
MoJeil. ODJEKTPOMArHUTHBIE TMOJII MOTYT BbI3bIBaTh M3MEHEHUS B KIETKaXx.
JlnutenpHOE  BO3JEWCTBHE HU3KMX 4YacToT OBM  BbI3BIBa€T  HapyUICHHS
CEPJIEYHOCOCYAUCTON U IEHTPAIbHOW HEPBHOU CHUCTEMbI, HEOOJbIINE U3MEHEHHS B
cOoCcTaBe KpOBH. BO3MOXXHO BO3HMKHOBEHHME KaTapakTbl IJa3, 3J0KAaY€CTBEHHBIX
OMyXOJIEW MPU HWHTEHCHUBHOM JJIUTEIBHOM BO3A€MCTBUU. CTENEHb BO3JCHCTBUS
3aBUCUT OT TMPOJIOJDKUTEILHOCTH pPabOThl W HMHIUBHAYATbHBIX OCOOCHHOCTEH
OpraHu3Ma.

[lo snexTpobe3onmacHOCTH paboyee MECTO OTHOCHTCS K HOMELIECHHsM 0e3
MOBBIIIEHHONM  OMACHOCTH  TMOPAXEHUS  JIIOAEH  BJIEKTPUYECKUM  TOKOM,
XapaKTEPU3YIOTCS OTCYTCTBUEM YCJIOBHM, CO3AAIOUIMX MOBBILIEHHYIO WU OCOOYIO
ormacHoCTh. K HUM OTHOCSITCS KUJIble MTOMEIICHUS, JJa00paTOpUH, KOHCTPYKTOPCKUE
OrOpo, 3aBOIOYIIPaBJICHHE, KOHTOPCKUE oMeneHus u apyrue [10].

JJist CHYDKEeHUSI YPOBHS BO3ICHCTBUSA, HEOOXOAUMO:

® SKPaHUPOBATH SKPAaH MOHUTOPA;

e COOJII01aTh ONTUMAJIBHO PACCTOSIHUE OT 3KPAHA;

® paMOHAIBHO pa3Melarb o0OpyJoBaHUE (€CIM HUMEETCS HECKOJbKO
KOMITBIOTEPOB, TO PACCTOSIHUE MEXKAy OOKOBBIMU M 3aJHMMHU CTEHKa- MH
KOMITBIOTEPOB JTOJKHO OBITH 1,22 M);

e Opranu3oBbIiBaTh mnepepbiBbl 10-15 muHyT yepe3 kaxnbie 45-60 MuHyT

pabotsl [CaulluH 2.2.2/2.4.1340-03].

5.1.2.2 Tlo:xkapoB3pbIBO0E30MACHOCTH

Opnumu U3 HamboJiee BEPOATHBIX U pa3pylIMTEIbHbIX BUAOB YC sBIAIOTCS

MO’Kap WJIM B3pPHIB HAa paboueM Mmecte. [loxkapHas 6€30macHOCTh MPEICTABIAECT COOOM
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€AUHBIII  KOMIUIEKC  OpPraHU3allMOHHBIX, TEXHUYECKHX, PEXKUMHBIX © 58
AKCIUTyaTallMOHHBIX MEPONIPUATHUH IO MPEIYIPEKICHUIO MOKAPOB U B3PHIBOB.
[IprunHamMu BO3ropaHuil B paboueit 30He SBIISIOTCS:
® PE3KUE NEpENabpl HAPSIKEHNUS,
® KOPOTKOE 3aMbIKaHHUE B IIPOBOJIKE, KOT/1a pyOMJIBHUK HE OTKJIIOUYEH;
® [I0XKap B COCEAHEN Ay IUTOPHH;

¢ KOPOTKOC 3aMbIKAHUC B PO3CTKC.

5.2 DkoJgornueckas 0€30MaCHOCTH

HenocpeacTBeHHO ¢ BBINOJIHEHUEM JaHHOM pabOThl, MOTYT OBITH CBSI3aHBI
HETraTUBHO BIIMSAIOLIME HA 3KOJIOTHIO (PaKTOpHI, commyTcTBYIoLME SKcmyaranuu [1K. B
YaCTHOCTH, aCIEKTaMH HETaTUBHOTO BIIMSHUS SBISIOTCS, OTXOAbl U BBIOPOCHI,
UMEIIHe MecTo Ha 3rtane npousBoicTBa IIK, a Takke OTXOABI, CBA3aHHBIE C
HEIOJIHOM UX yTrin3anueid. Kpome Toro, KOMIbOTEpHAs TEXHUKA SIBISIETCS HAOOPOM
npUOOPOB, MOTPEOIIAIOMIMNX IIEKTPOIHEPIHIO, B CBSI3U C YEM, HEPALMOHAIBHOE HX
UCIIOJIb30BaHUE MOXKET ObITh TAK)KE PaclEHEHO, Kak HeOOOCHOBaHHAsi Harpy3ka Ha
OKpy’Karotyto cpeay[12].

OKcrutyatauyss  KOMIBIOTEPHOM  TEXHUKM  MOXET  COIPOBOXKIATHCS
CJICIYIONTUMHU HETaTUBHBIMU (haKTOpaMu BIUSHUS HA OKPYXKAIOIIYIO CPEAY:

® JIOKaJIbHOE MOBBIIIEHUE ANEKTPOMArHUTHOTO U PaIMOaKTUBHOTO (POHA;

e 00pa3oBaHUE TBEPABIX OTXO/I0B (KOMITBIOTEPHBIHN JIOM, OymMara u T.11.);

® HEOIMpPaB/IaHHOE MOTPEOJICHUE FIEKTPOIHEPTHH (CBSI3aHO C UCHOJIb30BaHHEM
[1K He Ha MOJHYI0 MOIIHOCTh B TEYEHHE BCETO €ro pabouero BpeMeHH) U Ipoyee.

Taxke B CanlluH 2.2.2/2.4.1340-03, paroTcs cleayoomue oomme
PEKOMEHJAUU 10 CHU)KEHUIO ONACHOCTH IS OKPYKAIOLIEH Cpelbl, HCXOIAIIEH OT
KOMITBIOTEPHOW TEXHUKMU:

® TPUMEHATH O0OpPYAOBAaHHE, COOTBETCTBYIOLEE CAHUTAPHBIM HOpPMaM U

CTanaapTamMm AKOJOTMYECKOU 6630H&CHOCTI/I;
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® JIPUMCHATHL PACXOJHBIC MaATCpUallbl C BBICOKHM KOC—)(I)(I)I/IHI/IeHTOM
HCII0JIb30BAHMS U BO3MOXKHOCTBIO MX MOJHOW UM YaCTUYHOM percHecpalmn,
¢ OTXOAbl B BUAC KOMIIBIOTCPHOI'O JIOMA YTUJIIN3UPOBATL,

® JICII0JIb30BaTh 3KOHOMHBIE PEKUMBI PA0OTHI 000PYI0BAHHUS.

5.3 be3onacHOCTb B Upe3BbIYANIHBIX CUTYalIUSAX

5.3.1AHa/Iu3 BO3MOKHBIX Upe3BbIYaHbIX CUTYyaIUii

Haubonee TunuyuHas uype3BbluaiiHas CUTyalusi — 3TO Hoxap. Bo3HUKHOBEHHE
noxkapa MOeT ObITh 00YCIIOBJICHO CIEAYIOIIUMU (PaKTOpaMu:

® BO3HHKHOBEHHEM KOPOTKOI'O 3aMBIKAHUS B 3JIEKTPOIPOBOJKE BCIEICTBHUE
HEUCIIPAaBHOCTHU caMou IIPOBOJKHU WU AIEKTPOCOEAMHEHUI u
AIIEKTPOPACIPEETUTENBHBIX IIIUTOB;

® BO3MOPAHMEM YCTPOMCTB BBIYMCIMTEIBHON ammapaTypbl BCIEICTBHUE
HapyILIEHUs N30JSUUN NI HEUCIIPABHOCTH CAMOM aIapaTyphl;

® BO3rOpaHHeM MeOesr WM 10J1a 10 IPUYMHE HApYLIECHUS PaBUil IOKapHOH
0€30MacHOCTH, a TAK)KE HEMPAaBUILHOTO MCHOJb30BaHUS JTIONOJHUTEIbHBIX OBITOBBIX
AIEKTPONPUOOPOB U JEKTPOYCTAHOBOK;

® BO3rOPAHUEM YCTPOUCTB UCKYCCTBEHHOTO OCBEIICHHUS.

5.3.20061mme npaBuJia MoBeAeHUsI B Ype3BbIYAHBIX CUTYaUsIX

1. He naHukoBaTh U HE MoJJaBaThCcs MaHuke. [Ipu3bIBaTh OKpYyKaOIMMUX K
CIIOKOWCTBHIO.

2. Ilo BO3MOXXHOCTH HEMEJIJICHHO MO3BOHUTH 1O Tenedony «01», cooOumTh
YTO CIY4YWJIOCh, YKa3aThb TOYHBIM aJpec MecTa IPOUCIIECTBHS, Ha3BaTh CBOIO
dhamMmIo 1 HOMEp CBOero TeyiedoHa.

3. BxirounTh ycTpoicTBa mepeaadyd 3ByKa (paauo, TEIEBU30p), a TaK XKe

npociIyiaTe WH(POpMAIMIO, TIepeaBaeMyl0 4epe3 YJIWYHbIe TPOMKOTOBOPUTEIN U
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TPOMKOTOBOPSIINE yCTPOCTBA. B pedeBoM cooOmeHnn OyayT 03BYy4EHBI OCHOBHBIC
PEKOMEHIAITMH U TIPABHJIA TTIOBEICHUS.

4. BBIMOMHAT, PEKOMEHJAIUKA CIEHUATUCTOB (COTPYAHUKOB IOJIUIINH,
METUITMHCKIX PaOOTHUKOB, MTOKAPHBIX, CcllacaTesiei).

5. He co3nmaBaTh ycioBUs, KOTOPBIC MPEIATCTBYIOT U 3aTPYAHSIOT JICHCTBHS

COTPYAHUKOB ITOJIMIHNH, MCIUIIMHCKUX pa60THHKOB, CH&C&TGHCﬁ, IMOKApPHBIX.

5.4 TIlpaBoBble MW  OpPraHM3alMOHHbIE  BONPOCHI  oO0ecrmeYeHUs

0€301MaCHOCTH

5.4.11IpaBoBble HOPMbI TPYA0BOI'0 3aKOHOJATEIHLCTBA

[IponomkuTenbHOCTS pabouero JHS HE JOJDKHA NpeBbimaTh 40 4YacoB B
Heneno. Bo3MokHO cokpaiienne padodero BpemeHU. [lnsi paOOTHUKOB, BO3pacT
KOTOPBIX MeHbIIIe 16 jeT — He Oosiee 24 yaca B Henento, oT 16 1o 18 net — He 6onee 35
4yacoB, Kak u juist uHBanuA0B [ u Il rpynmsl. Taxoke pabodee Bpemsi 3aBUCUT OT YCIIOBUM
Tpyaa: i pabOTHUKOB, pabOTaIOIIMX HAa pabOUYMX MECTaX C BPEIHBIMU YCIOBUSIMU

JUTSL )KU3HU - He 0oJbiie 36 yacoB B Hepemo[13].

5.4.20pranu3anuoOHHbIe MEPONPUSITHS IPH KOMIIOHOBKe padoueii 30HbI

PabGouee Mecto — 3T0 YacTh padoyelt 30HbI. OHO MpeaCTaBIsIET COO0H MeCcTO
MOCTOSTHHOTO WJIM BPEMEHHOTrO MpeObIBaHus, pabOTAroMIero B MPOIecce TPYI0BOU
nesTeNIbHOCTH. Pabouee MeCTO TOKHO YAOBIETBOPATH CIEAYIOIIUM TPEOOBaAHUSIM:

e o0ecrnieunBaTh BO3MOXKHOCTh YAOOHOTO BBITIOJHEHUS padoT;

® YYUTHIBATh (PU3UUYECKYIO TSKECTh paldoT;

® YUHTHIBAThH pa3Mepbl pabodeil 30HbI 1 HEOOXOAMMOCTh TIEPEBHUKCHUS B HEH
paboTaroriero;

¢ YUUTBIBATH TCXHOJIOTUICCKUC 0COOEHHOCTH IIpoLecCCa BBIITOJIHCHUA pa60T.
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HeBbimonnenne 3Tux TpeOOBaHMII MOXKET TMPHUBECTH K MOJYYCHHUIO
pabOTHUKOM TPOM3BOJCTBEHHON TPAaBMbI WJIM Pa3BUTHUS Y HETO MPO(HECCHOHATBEHOTO
3a0oneBanusi. Paboyee MecTo mpu BHINOJHEHUU PA0OT B MOJOKEHUU CHUAS AOJKHO
cooTBeTcTBOBaTh TpeboBanusim ['OCT 12.2.032-78.

Konctpykuus o6opynoBanusi 1 pabodero Mecta Mpu BBIOJHEHUU PaboT B
MOJIOKEHUU CUJS JODKHA o0ecreynuBaTh ONTHUMAIbHOE IMOJIOKEHHE paboTarolero,
KOTOpPOE€ JOCTUTAETCS PEryJIMPOBAHUEM BBICOTHI pabouyeil MOBEPXHOCTH, BBICOTHI
CUJCHHUS, 000PYI0BAHUEM MPOCTPAHCTBA VISl pa3MEIICHHS HOT U BBICOTOU MO/ICTaBKU
it Hor[14].

Ouenka xoMdopTHOCTH paboyel 30HBI MPOU3BOJUTCS B 3aBUCUMOCTH OT
JUMHEMHBIX MapaMeTpoB pabOyero MecTa, 3HaY€HUE KOTOPOIO ONpPEAEIseTCs POCTOM
nporpammucta. Ilpu opranuzamuum padodero Mecta HEOOXOAMMO BBIMOJHSITH
TpeOOBaHMsI HPrOHOMUKH, TO €CTh YYHUTHIBaTh BCE (DAKTOPHI, BIHUAIONINE Ha
3¢ (EeKTUBHOCTh ACHCTBUI uYeloBeKa MpH OOECredyeHUH Oe30MacHBIX MPUEMOB €ro
paboTHI.

PanmonanpHas opranuzaius pabodyero MecTa yYMTHIBACT ONTUMAJIBHYIO €T0
IUIAaHUPOBKY, CTENEHb AaBTOMAaTU3allMM, BBIOOp pabodeil 1O3bI  4YeNlOBEKa,
PacroioKeHHE OPTaHoB yrpaBlieHus U T.1. ONTUMalibHAs TUTAHUPOBKA 00€CTIeYnBaET
yI0OCTBO TPHU BBHIMOJHEHUU pabOT, IKOHOMHIO CHJI U BPEMEHH d4esoBeka. Paboumne
MEeCTa MPOEKTHPYIOTCA C YYETOM AaHTPONOMETPUYECKUX JaHHBIX YeJOBEKa
YCPEIHEHHBIX Pa3MEpPOB YEJIOBEYECKOTO OpraHu3Ma, TaK KakK €ClId pa3MelIeHHe
OpraHoOB YIPaBJEHUS HE COOTBETCTBYET BO3MOXHOCTSIM YEJIOBEKA, TO BBIMOJIHSIEMAs
paboTa OyJeT TSKEION U YTOMUTEIIHHOM.

Konctpykuus pabGoudero crtyna (Kpeciaa) MHOIIEPKUBACT PaALUOHATBHYIO
pabouyio 103y, MO3BOJISATH H3MEHSATH IM03Y C IEJbI0 CHW)XEHHUS CTaTHYECKOro
HAIPSHKEHUST MBI IeHHO-TUIEYeBOM 00JIaCTU M CIHMHBI TSI TPEIyHPEKISHUS
yromienus. [IoBepXHOCTh CHIEHUS, COIUHKUA W JPYTUX AJIEMEHTOB CTyja (Kpecia)
MOJIYMSITKAsl C HECKOJIb3SUIUM, HE OJJIEKTPU3YIOMIMMCS M BO3yXOMPOHUIIAEMbIM

IIOKPBITHUEM, 06CCHCI—II/IB3IOIHI/IM JICTKYIO OYUCTKY OT SanHBHeHHﬁ.

59



He pexomenayercst pacmonaraTb KOMIbIOTEPHI BOJU3U APYT OT Apyra B LIETSAX
YMEHBIICHUS JEUCTBUSA IEPEMEHHOIO JJIEKTpudyeckoro nousst. Ilpm opranmsanumn
paboyero Mecta Kaxablii COTPYIHUK AOKEH BBINOIHATH HEKOTOPBIE MTPaBUIIA:

® cO0JIIO/IaTh YUCTOTY U MOPSIIOK HA pabOYeEM MECTE;

® HE CO3/1aBaTh IIyMa;

® HE HapyIIaTh HHCTPYKLHHU 10 TEXHUKU O€30MaCHOCTH.

IIpu opranmzanuu paboyero Mecra HEOOXOAMMO YUYHUTHIBATH TpPeOOBaHMS
0€3011aCHOCTH, MPOMBIIUICHHOW CaHUTAPUHU, SPTOHOMHUKH, TEXHUYECKON 3CTETHKU.
HeBbinosniHeHHe 3TUX TpeOOBaHUU MOXKET MPUBECTH K MOJYYEHHIO PabOTHUKOM
IPOM3BOJCTBEHHON TPAaBMbI I Pa3BUTHIO Y HETO MPOPECCUOHATBHOIO 3a00JI€BaHNUs
[15].

[Ipu nnanupoBaHuM paboYero MOMeEEHUs: He0OX0JUMO COOJIF0IaTh HOPMBI

MOJIC3HOM Iomaauv u oO0BeMa ITIOMCIIICHUS.

5.5 Cnenuduka Bausnusa UC Ha noab3oBaresieit

NC mnampaBiieHHa Ha YCKOpEHHE TIpollecCOoB oOMeHa uH(opManuu Ha
OPEANPUATAN W YAY4YIICHHWS TIIOKaszarelie WH(POpMAIMOHHON 0e30MacHOCTH.
OcHOBHBIMH (haKTOpPaMH, BIHSIONIUMHA Ha PAOOTY CHCTEMBI, SIBIITIOTCS YEIIOBEUCCKUN
(hakTOp IIpU BHECEHUH OIEPATOPOM JIAHHBIX B CUCTEMY, a TaK)Ke ()aKTOp aImapaTHOTO
cO0os HA NMHUAX CBsA3UW. Bo wu30ekaHme HSTOro HEOOXOIMMO O00ECICYUTh
OJIaronmpusATHBIE YCIOBHS PaOOTHI, TO3BOJISIONTNE CHU3UTh YTOMIIIEMOCTh OTIEPAaTOPOB

N COXpaHATb BHUMATCIBbHOCTD.
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3AKVIIOYEHHUE

B xome pabotrbl Obula  JOCTUTHYTAa TJlaBHAash 1elb  BBIMYCKHOU
KBAJIM(UKAIIMOHHOW paboThl — OBLIO pa3paboTaHO MPHUIOKEHHUE IJI YIPOIICHHS
BHECeHUs paciiupenuii B cxemy Active Directory.

JIist TOCTHKEHUS TAaHHOM 11eIM ObUTH peleHbl CIAeAYIOMINE 3a/1a4u:

e  bBbulo nonmyueHo TEXHUYECKOE 33/JaHKE OT MPEANIPHUITHS,

e  bpu M3y4YeHBI AaHAJIOTHH AJTETEPHATUBHBIC PEIICHUS;

e  bpuia u3yyeHa TemaTHUecKas JUTepaTypa U crienuPpuKalud CUCTeMbl

e  bpuiu BEIOpaHbI CPENICTBA pean3alluu;

e  bruta cipoekTupoBaHa apXUTEKTYpa;

e  bruto peann3oBaHO MPHIIOKEHNE

[Mpunoxenue ObLI0 pa3padboTano Ha si3bike C# B cpene paszpadorku Microsoft
Studio 2017 ¢ ucnons3oBanuem oudauorexku .NET Framework 4.5. CooTBeTcTBeHHO
OBLIM yJIy4II€Hbl HABBIKH MporpamMmmupoBaHusi Ha C#, ObUI OJIy4E€H ONBIT PadbOTHI C
ciyx0oii Active Directory u LDIF 3anpocamu.

Pa3paboTanHblii IPOAYKT IUTAHUPYETCS UCTIOIH30BaTh B COCTaBE OPTaHU3aI[H
00O «l"a3znpom Tpacra3 Tomck».

B  pamkax  BO3MOXHOIO  JAJbHEMIIEr0  Pa3BUTUS  IPUIIOKCHHS
paccMaTpuBaeTCs BO3MOXKHOCTD BHEIPEHUS OTOOPaKEHUS BCEX CO3JAHHBIX 0OBEKTOB
B Microsoft Management Console. C GosbIioit BEpOSTHOCTBIO ISl pear3aliu
JTAHHOTO (PYHKIIMOHANIa MOTpeOyeTcss HamMcaHue COOCTBEHHOW OCHACTKH IS
KOHCOJIM, YTO 3HAUMTENBHO YBEIMYHBACT TPYJA03aTpaThl HAa JalbHEWIIEe pa3BUTHE

MPOEKTA.
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CONCLUSION

In the course of the graduate work, the main goal was to simplify the
introduction of extensions into the Active Directory schema.

To achieve this goal, the following tasks have been accomplished:

* The technical assignment from the enterprise was received;

* Analogies were explored for alternative solutions;

* The subject literature and system specifications were studied;

» Means of implementation were selected;

* Architecture was designed;

* The application was implemented.

The application was developed in C # in the Microsoft Studio 2017
development environment using the .NET Framework 4.5. Accordingly, programming
skills in C # were improved, and experience was gained in Active Directory and LDIF
queries.

The developed product is planned to be used as part of the organization OOO
Gazprom Trasgas Tomsk.

As part of the possible development of the application, the possibility of
implementing the mapping of all created objects to the Microsoft Management Console
is considered. With a high probability for the implementation of this functionality, it is

needed to write special snap-in for the console.
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IMPUJIIOKEHUE A BPEMEHHBIE ITIOKA3ATEJIXN HAYYHOI'O NCCJIEJOBAHUA

Pabora JTokHOCTH McroaauTe- | [IpoIo/mKUTeIbHOCTE paboT, THU JITMTETBHOCTD PaboT
TSt
tmin tmax toK Tp , paboune quu | Tk ,
KaJIeHIapHbIE
JTHU

nl n | mn3 |yl n2|\mU3 | 11 |12 (M3 |11 U2 |13 (Ul |12 | U3

Onucanue TpeboBaHUM Hayunsrit pykoBogutens | 2 2 2 4 |14 |4 28 |28 (28 (28 |28 |28 |4 4 4

Ornrcanue CymecTBYOIIeH Hayunsrii pykoBoaurens | 1 1 1 2 2 2 14 |14 (14 |14 |14 (14 |2 2 2
cxembl Active Directory

Ananu3 npeaqmeTHoi obnactu | Hayunslit pykoBoautens | 1 1 1 2 2 2 14 |14 (14 |07 |0,7 |0,7 |1 1 1
U CTYJCHT

Pa3paboTka TeXHUYECKOTO Hayunsrii pykoBoautens | 1 1 1 2 2 2 14 114 |14 (0,7 |07 |07 |2 2 2
3a7aHus U CTYJICHT

Br160p METOI0B M CpeiCcTB Crynent 2 1 2 3 2 3 24 114 (24 (24 (14 (24 |4 2 4
peai3anuu

Pazpabotka cpeactB| CtyaeHT 2 2 2 3 3 3 24 |24 (24 |24 |24 |24 |2 2 2
peanu3ainuu

[IpoexTupoBanue Crynent 1 1 1 2 2 2 14 |14 (14 |14 |14 |14 |1 1 1
paciuiipeHne Ha TEeCTOBOM

KOIINH

AHanu3 pa3InyHbIX Crynent 16 12 | 13 20 |15 120 | 176|13,2|158| 17,6 | 13,2 | 158 | 26 20 23
MOJIXOJOB Ha TECTOBOU

KOIINH

Pa3zpabotka u TectupoBanue | CTyneHT 19 18 | 18 23 |22 |22 | 20,6|19,6|19,6|20,6|19,6|19,6 | 31 29 29
CPEeICTBA PACIIHPEHUS

JlopaboTka cpeacTna CrynmeHT 18 16 | 20 22 120 |25 |1 19,6 | 17,6 | 22 19,6 | 17,6 | 22 29 |26 |33

pacUIMpeHHs ¢ YIeTOM
TpeOOoBaHUN NpeanpUITUS
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