KonTponbnas pabota
06010uka komanaHo# ctpokn Windows PowerShell 2.0

Leasb paGoThbl — 3HAKOMCTBO C OCHOBHBIMU BO3MOXKHOCTSIMH OOOJIOYKM KOMaHAHOH cTpokn Windows
PowerShell 2.0

1. KPATKME TEOPETUYECKUWE CBEAEHNM S
1.1. Ilean u 3212494 CO3aHHSI HOBOIi 000JI0UKH

Hogas o6osio0uka Windows PowerShell Obuia 3agymana paspaboruukamu Microsoft kak Oosiee
MOIIIHAs cpejia JJisl HallMCaHUsl ClieHapueB U paboThl U3 KOMaHIHOU cTpokH. Pazpaborunku PowerShell
MPECIIeIOBAIM HECKOJIBKO IeNei, TTaBHasi M3 KOTOPbIX — CO3JIaHHE Cpellbl COCTABICHHS CLIEHApPUEB,
KOTOpas HaWiIy4dImuMm oOpa3oM mojxonuia Obl mast coBpeMeHHbIX Bepcuii OC Windows u Oblia Obl
0oee PyHKIMOHAIBHOMN, PACIIMPSEMON M MPOCTON B MCIIOJIb30BAHUU, YEM KAKOU-THOO aHAIOTHYHBIN
npoaykt s oot apyroit OC. B nepByto odepenpb 3Ta cpeia 10JpKHA Oblia OJAXOAUTh JJI PeIIeHUs
3ajad, CTOSIIMX TIepel CHUCTEeMHBIMH aJMHHHUCTPATOPaMH, a TaKXe YAOBJIECTBOPATh TPEOOBaHUSM
pa3paboTUYUKOB MPOTPAMMHOI0 OOecledeHHsl, MPEAOCTABISISI UM CpPEACTBa AJsl OBICTPON peanu3aluu
UHTEPEIHCOB yIPaBICHHS K CO3/1aBa€MbIM TPUIIOKEHUSIM.

Jist mocTryKeHUS 3TUX 1eTieil ObUIM pPellieHbl CIeIYIOIINe 3a/1a4H:

o OOecrieueHne IPsIMOTO JIOCTyNa U3 KoMaHaHOUM cTpoku K oobektam COM, WMI u .NET. B HoBO#
000JI04Ke MPHUCYTCTBYIOT KOMaHbI, MO3BOJISIONIME B HMHTEPAKTUBHOM pexume padorate ¢ COM-
00BEKTaMH, a TAKXKE C IK3EMIUIIPaMHU KJIACCOB, ONPEACICHHBIX B MH(pOpMANMOHHBIX cxemax WMI u
.NET.

o Opranmzanus paboThI ¢ MPOU3BOIBHBIMUA UCTOYHUKAMHU JAHHBIX B KOMAHTHOW CTPOKE 10 MPUHIHUITY
daitnoBoit cuctembl. Hampumep, HaBUTalus MO CUCTEMHOMY PEECTpY WM XPaHWIMILY HU(DPOBBIX
CepTH(HMKATOB BBHIMONHACTCS M3 KOMAaHIHOW CTPOKM C TIOMOINBIO aHaiora KomaHael CD
untepnperaropa Cmd.exe.

e PazpaboTka WHTYWTHBHO TOHATHOW YHHU(MUIIMPOBAHHOH CTPYKTYphl BCTPOSHHBIX KOMAaHJ,
OCHOBAaHHOM Ha MX (YHKIMOHAJIHHOM Ha3HaYeHUHU. B HOBOI 000J10uKe UMEHA BCEX BHYTPEHHUX KOMaH]
(B PowerShell onu Ha3bIBatOTCS KOMaHJIETaM1) COOTBETCTBYIOT Ia0JIO0HY "TJ1aroi-CylecTBUTENbHOE",
Hanpumep, Get-Process (momyunts uMHpOpMaluio o mporecce), Stop-Service (OCTaHOBUTH CIIykO0y),
Clear-Host (ouucTUTh 9KpaH KOHCOJM) M T.A. [ OMUHAKOBBIX MapaMeTPOB BHYTPCHHUX KOMaH]
UCMOJB3YIOTCS CTaHJAapTHbIE MMEHAa, CTPYKTypa NapaMeTpoB BO BCEX KOMaHJIAX MWJEHTUYHA, BCe
KOMaHJIbl 00pa0aThIBAIOTCS OJHUM CHHTAKCHYECKMM aHaiu3aTopoM. B pesymnprate obierdaercs
3alIOMUHAHHUE U U3y4eHHEe KOMaH]I.

o ObecnieueHre BO3MOKHOCTH PACIIMPEHHUs BCTPOCHHOro Habopa KomaHZ. BHyTpeHHHE KOMaHIbI
PowerShell Moryr nomomHATBCS KOMaHJaMM, CO3/1aBaeMbIMU Mojb3oBareneM. [lpu sToM oOHHM
MIOJTHOCTBIO MHTETPUPYIOTCS B 000JI0YKY, HHPOPMALIUS O HUX MOXKET OBITh IMOJy4eHa M3 CTaHIapTHOM
crnpaBoyHoi cuctembl PowerShell.

e Opranuzanus HOAAEPKKU 3HAKOMBIX KOMaHJ U3 jApyrux obOosnouek. B PowerShell na yposne
NICEBIOHMMOB COOCTBEHHBIX BHYTPEHHHUX KOMAaH]| IOJIEPKUBAIOTCS HauOoJjiee 4acTO HCIHOJIb3yeMble
cTaHgapTHbie KoMaHnbl U3 oOosouku Cmd.exe m Unix-o0onouek. Hampumep, ecnu monb3oBaTeb,
NpUBBIKIIMK paboTaTh ¢ Unix-000104KOM, BBIIOIHUT IS, TO OH MOJIYYHUT OXKUAAEMBIN PE3yJIbTaT: CIIUCOK
(aiiioB B TeKylleM Karajore (To K€ caMoe OTHOCUTCS K Komanje dir).

e PazpaboTka MONHOLIEHHOW BCTPOEHHOM CHPAaBOYHOW CHUCTEMbI A BHYTPEHHUX Komaua. s
OOJIBIIMHCTBA BHYTPEHHUX KOMaHJ B CIPAaBOYHOW CHCTEME JAaHO TMOAPOOHOE OMUCAHWE U TPUMEPHI
UCMOJb30BaHUsA. B 1mo0oM ciiyyae BCTpoeHHasl clipaBKa IO JIt0OOW BHYTpeHHEH KomaHie Oyner
COZIepKaTh KPaTKOE OMHCAHUE BCEX €€ TTapaMeTPOB.

o Peanuzaiusi aBTOMATHUYECKOrO 3aBEpIICHUS MNpPU BBOJE C KIABHATyphl HMEH KOMaHI, WX
napaMeTpoB, a TaK)Ke MMEH (ailyioB u manok. J[aHHast BO3MOKHOCTh 3HAYUTEIILHO YIIPOIIAET M YCKOPSET
BBOJI KOMaH/ C KJIaBUATYPBI.



['maBHO# ocoOeHHOCTRIO cpensl PowerShell, oTnuuaromieir ee OoT Bcex Ipyrux 000JIOYEK
KOMaHTHOW CTPOKH, SIBJISIETCS TO, YTO €AMHHUIICH 00pabOTKH U mepenayn HHPOPMAIIUH 3/1€Ch SBISETCS
00beKT, a HE CTPOKa TEKCTa.

1.2. Orninuyue PowerShell ot 1pyrux 060/104ek — OpUeHTANMS HA 00BEKTHI

ITpu pa3pabotke J100OTrO sI3bIKa MPOrPAMMHUPOBAHMS OJHUM M3 OCHOBHBIX SIBJISIETCS BOIPOC O
TOM, KaKWe THUIIbI JIaHHBIX U KaKkuM o0pa3oMm OyayT B HeM mpezcraBieHbl. [Ipu co3nanuu PowerShell
pa3pabOTYMKKM pElIMIM He H300peTaTb HUYEro HOBOI'O U BOCIOJB30BATHCS YHU(DULHPOBAHHON
o0bexTHOM Monenbio .NET.

Paccmorpum mpumep. B Windows XP ects koHCONMbHas ytuiuta tasklist.exe, koTopas BbIIaeT

nH(OPMAIIHIO O MPOoIeccax, 3aMyIIeHHbIX B CHCTEME:
C:\>tasklist

Vma obpasza PID VmMma ceccum Nt ceaHca [TamaTse
System Idle Process 0 0 16 KB
System 4 0 32 KB
sSmss.exe 560 0 68 KB
csrss.exe 628 0 4 336 KB
winlogon.exe 652 0 3 780 KB
services.exe 696 0 1 380 KB
lsass.exe 708 0 1 696 KB
svchost.exe 876 0 1 164 KB
svchost.exe 944 0 1 260 KB
svchost.exe 1040 0 10 144 KB
svchost.exe 1076 0 744 KB
svchost.exe 1204 0 800 KB
spoolsv.exe 1296 0 1 996 KB
kavsvc.exe 1516 0 9 952 KB
klnagent.exe 1660 0 5 304 KB
klswd.exe 1684 0 64 KB

[Ipenmonoxkum, 4yTo MBI B KOMaHAHOM (aiine mHTeprperaropa Cmd.exe ¢ MOMOUIbIO 3TOU
YTHJIUTBI XOTUM OIPEICINTh, CKOJIBKO OIEePaTHBHOW MaMSATH TPATUT mporecc kavsvc.exe. s aToro
HY>KHO BBIJICJTUTh M3 BBIXOAHOTO MOTOKa KoMaH bl taskliSt COOTBETCTBYIOIIYIO CTPOKY, U3BJICYb M3 HEe
MOJICTPOKY, COJEPIKAIIYI0 HY)KHOE YHCII0 M yoparh mpobenbl Mexay paspsaamu. B PowerShell 3agaua
pemaeTcsi ¢ MOMOLIBI0 KOMaH/Ibl Jet-process, KoTopast BO3BPALIAET KOJJIEKINI0 00beKTOB, KK/l 13
KOTOPBIX COOTBETCTBYET OJIHOMY 3allyIlIEHHOMY Ipoueccy. Iy onpeseneHus namMsaTi, 3aTpadyluBaeMon
mporeccom kavsvc.exe, HeT HEOOXOOUMOCTH B JIOMOJHUTENBHBIX MAHUMYJSAIMUSAX C TEKCTOM,
JI0CTaTOYHO MPOCTO B3ATh 3HaUeHHE cBoMcTBA WS 00b€KTa, COOTBETCTBYIOIETO JAHHOMY ITPOLIECCY.

Hakonen, oO0wexktHas wmonenb .NET mo3Bomsier PowerShell wampsmyio wucnonb3oBaTh
(YHKIIMOHATBHOCTh PA3IUYHBIX OMOMMOTEK, sBIstomuxcs yacteio tardopmel NET. Hampuwmep,
4TOObI y3HATh, KAKMM JHEM Henenu Obuto 9 Hoa0ps 1977 roma, B PowerShell MoXXHO BBINMONHUTH
CIIEYIOIYIO0 KOMaHYy:

(get-date "09.11.1974").dayofweek.tostring()

B sTom cnyuae komanna get-date BozBpamaer .NET-o0wext DateTime, umeromniuii cBOHCTBO
DayOfWeek, ipu oOpariieHnu K KOTOPOMY BBIYHCIISIETCS ICHb HEIENH IS COOTBETCTBYIOIIEH TaThI.

1.3. 3anyck 000J10uKku. BoinoiHeHnne koMmanjg

Jns  3amycka o0oOJOYKM cieAyeT HaxaTh Ha kHomky Ilyck (Start), oTkpeiTh MeHIO Bcee
nporpammbl  (All Programs), BeiOpath smement Cranmaptheie, Windows PowerShell u Windows
PowerShell ISE. [Ipyroit BapmaHT 3amycka 000JOYKHM — MYHKT BwimonHuTbh... (Run) B menio Ilyck
(Start), BBectu ums (aitna powershell_ise u maxxars kaHonky OK.
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Puc. 1. 3anyck PowerShell ISE ¢ momoripio MeHro

B pesynbrare OTKpOeTCsi HOBOE KOMaHIHOE OKHO C MPHUIIIAIICHHEM BBOAUTH KOMaHIbI (puc. 2).

B HmwkHell yactTu OkHa BBOJATCA KoMaHAbl. CpenHsisi 4acTh OKHA COJEPXKUT Pe3yJbTaThl
BBITOJIHEHUS BBEJICHHON KOMaH/1bl UM COOOIIEHHs 00 olInOKax.

BepxHsist gacTh ucmonb3yercs sl paboThl ¢ KOMaHIHBIMU (aiylaMH.


http://www.intuit.ru/department/os/compromtwin/16/#image.16.1#image.16.1

B Anpunnctpatop: F:AWINDOWS\system32\WindowsPowerShell\v1.0\powershell_ise.exe

©aiAn Mpaska Bua Omnaaoka  Crpaeka
A = I > 0 = 8 5m0
| BesMmeHnl.psl X . &
1
. PS F:‘\Documents and Settings‘\stud> ps ~
Handles NPM(K) PM(K) WS (K) wvm(m) CPU(s) Id ProcessName
106 5 1076 3724 32 0,11 200 alg
874 125 44844 11988 191 56,67 620 awvp
196 9 3316 5360 54 0,78 824 awvp
478 6 1792 4644 26 5,69 1004 csrss
72 3 808 3352 29 0,08 956 ctfmon
75 2 1888 3012 31 1,16 1100 DCService
91 3 2816 9180 38 1,00 980 DTLite
568 17 20504 31744 117 26,00 416 explorer
0 0 0 16 0 0 Idle
341 8 3552 1044 41 1,33 1116 lsass
6 1 180 704 6 0,03 1632 ouc
243 10 49324 50148 218 4,95 700 powershell_ise
250 10 47696 6788 217 4,44 2468 powershell_ise
113 5 1320 4960 41 0,22 1484 praetorian
195 S 17064 2372 1nQ n 42 7AA DracantatinnContarha b
PS F:\Documents and Settings\stud> (W)
> ps
Crp.37 Cronf 1 | i 15

Puc. 2. Komangnoe oxkao o6onouku PowerShell ISE

BemonauM niepByro komanay B PowerShell - koManay PS — CIIMCOK BBITIOJTHSFOIIUXCS MPOIIECCOB
(xomannel B PowerShell oOpabareiBatorcst 6e3 yuera peructpa). Ha skpaH OyaeT BBIBEICH CIIMCOK
BBIMOJIHSFOLIUXCS TIPOIIECCOB.

[IpenpicTopus BBEACHHBIX KOMaH]] padoTaeT Takxke, kak u B CMD.

1.4. Tunsl komang PowerShell

B o6onouke PowerShell moanep)xnuBaroTcsi KOMaHABl YETHIPEX TUIIOB: KOMAaHAJETHI, (QYHKIHH,
CIICHapUU U BHEILIHUE UCTIONHSIeMble (aibl.

IlepBblif THI — Tak Ha3biBaeMble KOMaHAJeThl (cmdlet). DTOT TepMHMH HCHOJIB3YETCS TOKa
tosbko BHyTpu PowerShell. Komanier — ananor BHyTpeHHEH KOMaH/bl HHTEpIpETaTOpa KOMAaHIHOM
cTpoku - mpenacraBiser coboi kimacc .NET, mopoxneHHslii ot 6a3oBoro kimacca Cmdlet;
pa3pabarbiBatoTcsi KOMaHu1eThl ¢ momomipio nakera PowerShell Software Developers Kit (SDK).
Enunerit 6azoBeiit kmacc Cmdlet rapanTUpyeT COBMECTUMBIN CHHTaKCHC BCEX KOMaHJJIETOB, a TaKXKe
aBTOMATU3HMPYET aHAJINU3 MapaMeTPOB KOMAHJHOM CTPOKH M ONMCAHWE CHUHTAKCHCA KOMAaHIJIETOB MJIs
BCTPOEHHOM cnpaBku. KomaHieTsl paccMarpuBaroTes B JaHHOM pabote. C KOMaHAaMu JIpYTUX THUIIOB
MOYHO 03HAKOMHTBCS, UCTIONB3Ys [1].

JIaHHBIA TUI KOMaHJ KOMIWJIHMPYETCS B TuHamuyeckyto Oubmnorexy (DLL) u moarpyxaercs k
nporeccy PowerShell Bo Bpemst 3amycka 06071049k# (TO €CTh caMH IO ce0€ KOMaHIJIEThl HE MOTYT OBITh
3aIyIeHbl KaK MPUIIOKEHUs, HO B HUX COJIEpKATCs UCTIONHIeMble 00BbeKThI). KoMaH 1eThl — 3TO aHajor
BHYTPEHHUX KOMaH]{ TPAAUIIMOHHBIX 000JI0UEK.

Cnenyrommii tun koMaua — (ynkuuu. DyHKIUS — 9T0 OMOK Konma Ha s3eike PowerShell,
UMEIOIUI Ha3BaHWE W HaXOASIIMHCA B MaMITH O 3aBEPIICHUS TEKYIIEro ceaHca KOMaHIHOU
o0onouku. @DYHKIUM, KaK M KOMAaHJUIETHI, MOJJECPKUBAIOT HMMEHOBAHHBIE MapaMmeTpbl. AHaIu3
CHUHTaKcuca (pyHKIIUU TPOU3BOIUTCS OJUH pa3 MpH ee 00bABICHHUH.



Cuenapuii — 310 Omok konma Ha s3pike PowerShell, xpansmuiics Bo BHemHeMm ¢aitie ¢
pacimmpenreM psl. AHaIM3 CUHTAaKCHCa CLEHApHsl IPOU3BOANUTCS IIPU KAXKAOM €T0 3aIyCKe.

[Tocnenuuii TN KOMaH] — BHEIIHHE UCNOJTHsIeMble (ailiibl, KOTOPBIE BBHIIOIHIIOTCS OOBIYHBIM
00pa3oM omneparoHHON CUCTEMO.

1.5. UMeHa U CMHTaKCHC KOMAHAJIETOB

B PowerShell anamorom BHyTpeHHUX KOMaH/I SBISIOTCS KOMaH IeThl. KOMaH 1€ Tl MOTYT OBITh
OYCHb TMPOCTHIMU HMJIM OYCHb CIOKHBIMHU, HO KaXKIBI U3 HUX pa3pabaThIBacTCs IUIsl PEUICHUS OIHOM,
y3Ko# 3amaun. PaboTa ¢ KOMaH IeTaMU CTAHOBHUTCS TTO-HACTOSIIEMY 3 PEKTUBHOM MPU UCTIOTH30BAaHUHT
UX KOMIIO3UIIMY (KOHBEHepHu3auu 00bEKTOB MEKIY KOMaHJICTAMH).

Komanaet Windows PowerShell cienyrot onpeneneHHbIM paBuiiaM HMEHOBAHHUS:

e Komanger Windows PowerShell coctost w3 rmarona u CymiecTBUTEIBHOrO (Bcerga B
€IMHCTBEHHOM 4HCJE), pa3felieHHbIX Tupe. [naron 3amaer omnpeleneHHoe  JAelcTBHE, a
CYIIECTBUTEILHOE ONpeAesieT OObEKT, HaJ KOTOPhIM 3TO JedcTBHE OyneT coBepmieHo. KomaHmbl
3alMCBIBAIOTCS Ha aHIMACKOM si3bike. [Ipumep: Get-Help BBI3bIBACT MHTCPAKTUBHYIO CIIPABKY IO
cunrakcucy Windows PowerShell.

e [lepen mapamerpamu cTaBuUTCs CUMBOII «-». Hanpumep: Get-Help —Detailed.

¢ B Windows PowerShell taxike BKIIOYEHBI IICEBIOHMMBI MHOIMX H3BECTHBIX KOMAHI. JTO
yIpomaet 3HakoMcTBo 1 ucnoib3zoBanne Windows PowerShell. [Tpumep: xomanas! help (kmaccnuecknit
crub Windows) u man (kmaccudeckuit ctiitb Unix) paboTaroT Tak xe, kak u Get-Help.

Hanpumep, Get-Process (momyuuts uHbOpMamuioo o mporecce), Stop-Service (ocTaHOBUTH
cnyx0y), Clear-Host (ouncTuth 3KpaH KOHCONM) U T.A. YTOOBI MPOCMOTPETHh CIUCOK KOMAaHJJIETOB,
JOCTYITHBIX B XOZI€ TEKYIIETO ceaHca, HYy)HO BBITOJHUTH KomaHpteT Get-Command.

[To ymomuanuio komanmier Get-Command BBIBOAWT CBEACHHS B TpeX CTOJOIAX:
CommandType, Name wu Definition. IIpu stom B crondue Definition ortoOpakaeTcss CHHTaKCHUC
KOMaHJIETOB (MHOTOTOYHE (...) B CTOJIOIIE CHHTAKCHCA YKa3bIBa€T HA TO, UTO JIAHHBIE 0OpE3aHbl).

3ameuyanue. Koceie ueptsi (/ 1 \) BMecte ¢ mapamerpamu B o6onouke Windows PowerShell me
UCTIOJB3YIOTCSI.

B o0miem ciryyae CHHTaKCHC KOMaHJUIETOB UMEET CIEAYIOILYIO CTPYKTYPY:

uMsl_KoMaHjijIeTa —iapameTpl -mapametp2 aprymeHT! aprymeHT2

3necy mapamerpl — mapamerp (mepekiodarenb), HE MMEIOLIMM 3HaueHHs; mapameTrp2 — UMs
napameTpa, IMEIOIIEeTo 3HaYeHne apryMeHT 1; aprymeHT2 — nmapaMmeTp, He nMeronmii umeHn. Hampumep,
koman uteT Get-Process numeer napamerp Name, koTopslil onpenenser uMs mnpouecca, HHGOPMAILHIO O
KOTOPOM HY)KHO BBIBECTH. VIMs 3TOro mapamerpa yKa3bplBaTh HeoOs3aTesnbHO. TakuMm oOpa3zom, IUIs
MOJTy4YeHHUsl CBeACHUHM o mporecce Far moxHo BBecTH naub0 komanay Get-Process -Name Far, nu6o
koMany Get-Process Far.

1.6. ABTOMaTH4YecKoOe 3aBepllieHNe KOMAaH/I (aBTO3aBepIIeHNEe BBOa KOMAH/I)

Haxonsce B o6omouke PowerShell, MOXHO BBECTH dYacTh KakKOH-THOO KOMAaHJBI, HaXXaTh
knaBuinry <Tab> 1 cucTema MmormbITaeTcsl caMa 3aBEPUINTh BBOJ STOW KOMAaH/IbI.

[TonoGHOE aBTOMATHUECKOE 3aBeplleHUe cpabaThIBaeT, BO-TIEPBBIX, IS UMEH (hailioB U myTei
¢aitnoBoit cucremsl. lpu Haxatun knaBuim <Tab> PowerShell aBromarnuecku paciiupuT 4acTUUYHO
BBEJICHHBIN MyTh (ailIoBON CUCTEMBI 0 MEPBOTo HaiiieHHOro coBnaeHus. [Ipu moBTOpeHNH HaXKaTHs
kiaBuImy <Tab> Mpou3BOIUTCS MUKIMYECKUH TTEPEX0/] TI0 UMEIOIIIUMCSI BO3MOXKHOCTSIM BbIOOpa. Takke
B PowerShell peann3oBana BO3MOXKHOCTh aBTOMaTHYECKOTO 3aBEpIICHUs IMyTel (aiiyioBoil cucTeMbl Ha
OCHOBe Ma0IOHHBIX cUMBOJIOB (? u *). Hampumep, ecnu BBectn komanmy cd c:\pro*files u nHaxatsb
knauiny <Tab>, To B cTpoke BBojia nosiButcst komanaa cd 'C:\Program Files'.

Bo-BToprix, B PowerShell peann3oBano aBro3aBepilieHne UMEH KOMaH]IJIETOB U UX MapaMeTpoB.
Ecnu BBecTH mepByr0 4acTh MMEHM KoMaHjyieTa (Tjiaroi) M aeduc, Haarh IOCIE 3TOrO KIIABHUILY
<Tab>, To cucTema IMOACTABUT MM TIEPBOTO IOAXOJSAIIEr0 KOMaHyIeTa (CIeTYIOMNN TTOIXOMSIIHIA
BapUaHT HMMEHM BHIOMpAETCs MyTeM MOBTOPHOro Haxatus <Tab>). AHalIOTHYHBIM 00pazom
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aBTO3aBepIleHUEe cpabaThIBaeT Ui YaCTUYHO BBEJICHHBIX MMEH TapaMeTpPOB KOMaHAJETAa: HaXuMas
kiapuiry <Tab>, Mbl OyieM [UKIWYECKU TTePEONPaTh MOIXOANTNE UMEHA.

Hakonen, PowerShell mo3Bosisier aBromMarWyecku 3aBepliaTh HMEHAa  HCIOJIb3YEeMBIX
nepeMeHHbIX (00BbEKTOB) M UMEHA CBOMCTB OOBEKTOB.

1.7. lIceBAOHUMBI KOMAH

MexaHu3M TICEBAOHUMOB, peanu3oBaHHbI B o0Oonouke PowerShell, mgaer Bo3MoOXkHOCTBH
MOJIb30BATENSIM BBIMOJIHATH KOMAH/IbI 110 UX aJbTEPHATUBHBIM UMEHaM (HalpuMep, BMECTO KOMaH/IbI
Get-Childitem mosxHo monb3oBatkest nceBaonumom dir). B PowerShell 3apanee ompezaencHO MHOTO
MICEBJJOHUMOB, MOXHO TaK)Ke JTI00aBJIATh COOCTBEHHBIC IICEBJJOHUMEI B CHCTEMY.

IlceBmonumbr B PowerShell nenstcs Ha nBa Tuma. IlepBeiid T TpeaHa3HAyYeH s
COBMECTHUMOCTH HMEH ¢ pa3HbeIMH wuHTep(dericamu. [ICeBHIOHMMBI 3TOTO THMA  MO3BOJSIOT
MOJIH30BATEIISIM, MMEIOIIUM OIBIT paboThl ¢ apyrumu obosioukamu (Cmd.exe mnmm Unix-00071049KH),
MCIOJIb30BaTh 3HAKOMBIE UM MMEHA KOMaH]| JJIsS BBIIOJIHCHUS aHAJIOTUYHBIX omnepamnuii B PowerShell,
YTO YIPOUIAeT OCBOECHHWE HOBOM OOOJOYKH, MO3BOJSISE HE TPATUTh YCHJIMM Ha 3allOMUHAaHUE HOBBIX
koMman PowerShell. Hampumep, mosib30Bateh X04eT OYUCTUTH IKpaH. Eciu y Hero ecth ombIT paboThl
¢ Cmd.exe, TO OH, €CTECTBEHHO, MOMPOOYET BHIMOIHUTH KoMaHay ClS. PowerShell mpu 3ToOM BBITIOIHUT
koman ytetr Clear-Host, mis kotoporo cls sBisieTcs TICEBJOHUMOM M KOTOPBIN BBIMIOJHSICT TpeOyemoe
JefcTBHE — OYUCTKY dKpaHa. [y mosip3oBateneir Cmd.exe B PowerShell onpenenensl nceBqoHuMaI Cd,
cls, copy, del, dir, echo, erase, move, popd, pushd, ren, rmdir, sort, type; mns nons3oBareneir Unix —
nceBaoruMslI cat, chdir, clear, diff, h, history, Kill, Ip, Is, mount, ps, pwd, r, rm, sleep, tee, write.

V3HaTh, KakOil WMEHHO KOMAHJJIET CKpBIBA€TCA 32 3HAKOMBIM IICEBJIOHMMOM, MOXHO C

nomotipo komanmiera Get-Alias:
PS C:\> Get-Alias cd
CommandType Name Definition

Alias cd Set-Location

[IceBaOHMMBI BTOpOro THMa (CTaHIapTHBIC TceBAOHMMbI) B PowerShell mpeanasHaueHbl st
ObicTpOoro BBOjAA KoMaHja. Takue IICEBIOHMMBI O0pa3syrOTCs W3 WMEH KOMAHJUIETOB, KOTOPBIM OHH
cooTBeTcTBYIOT. Hampumep, rmaron Get cokpamiaercss g0 @, rmaron Set cokpariaercs 10 S,
cymectBuTensHoe Location cokpamaercs mo | u 1.1 Takum oGpasom, ans komanmiery Set-Location
COOTBETCTBYET nceBoHnM Sl, a komangery Get-Location — ncesmonum gl.

ITpoCcMOTpPETh CITMCOK BCEX IICEJOHMMOB, OOBSABIEHHBIX B CHCTEME, MOYHO C ITOMOIIBIO
komanaera Get-Alias 6e3 mapamerpoB. OmnpeaeauTh COOCTBEHHBIH MCEBJOHUM MOYHO C MOMOIIBIO
komanteta Set-Alias.

1.8. CnpaBouHasi cucrema PowerShell

B PowerShell mpenycMOTpeHO HECKONBKO CHOCOOOB IMOJMYYEHHUS CIPABOYHOW HH(MOpMALUH
BHYTpHU 000JIOUKH.
Kparkyto cnpaBky 1Mo OZHOMY KOMaHJUIETY MOXHO TIIOJNy4HTh C IIOMOINBIO THapamerpa ?
(BompocuTENbHBIN 3HAK), YKa3aHHOTO MTOC]Ie UMEHH 3TOro KoMman yiera. Hanpumep:
PS C:\> get-process -?
Bwmecto help wiun man 8 Windows PowerShell moxno Takske ucmonb3oBath komanay Get-Help. Ee
CHHTAKCHC ONMCaH HUXKe:
e Get-Help BbiBOAMT Ha 3KpaH CHpaBKy 00 UCIOIB30BAHUHU CITPABKU
e Get-Help * nepeuncnser Bce komanasl Windows PowerShell
e Get-Help komanoa BBIBOAWT cIipaBKy MO COOTBETCTBYIOIIECH KOMaH e
¢ Get-Help komanza -Detailed BeiBoguT moapoOHyro cripaBKy ¢ IpuMepaMu KOMaHIbl
Hcnonp3oBanue komanasl help mis momyuenns moapoOHBIX cBeneHmid o komanae help:
Get-Help
Get-Help -Detailed.



Komana Get-Help mosBossier mpocmarpuBaTh CpaBOYHYO HHMOPMAIMIO HE TOJBKO O Pa3HBIX
KOMaHJ[JIeTaX, HO M O CHHTaKcHce si3bika PowerShell, o iceBnoHnmax u T. .

Hampumep, 49TOOBI TpOYMTATh CHPaBOYHYIO HH(GOpPMAIHMIO 00 HCIOJIb30BAHUM MAaCCHBOB B
PowerShell, HyxHO BbIOMHUTH cieayromiyro komanay: Get-Help about_array.

Komanmier Get-Help BbiBoauT comepkumoe pasjena COpaBKM Ha 3KpaH cpasy ISITHKOM.
Oynkiun Man u help mo3BossoT crpaBouHYI0 HWH(POPMAIIUMIO BBIBOJUTH MO3KPAaHHO (AHAJOTHYHO
komanae MORE unrepnperaropa Cmd.exe), Hapumep: man about_array.

1.9. KonBeiiepu3zauus u ynpasJieHue BbIBo10M komaHa Windows PowerShell

Panee OBLIO pPaccCMOTpPEHO MOHATHE KOHBeWepu3auMuM (MJIM  KOMIIO3MLIMM)  KOMaHJ
uHTepnperaropa Cmd.exe, Korja BBIXOJHOM MOTOK OJHOW KOMaH/bI NEpEHANpaBIISICS BO BXOAHOM
IOTOK Jpyroi, oObeAMHAs TeM caMbIM JBe KoMmaHIbl BMecTe. I[logoOHBIe KOHBeWephl KOMaH[
UCTOJB3YIOTCS B OOJNBIIMHCTBE 000JI0UEK KOMAHIHOW CTPOKU U SBJISIIOTCS CPEICTBOM, IO3BOJISIONIUM
nepeAaBatb HMH(OpMAIMIO MEXIy pa3HbBIMH IpoleccaMd. MeXaHu3M KOMIIO3UIMM KOMaHJ
npeacTaBisier co0oi, BEepOsATHO, HamOoJjiee IEHHYI0 KOHIEMIHMIO, WCIONb3yeMylo B HHTepdericax
KOMaHIHOU CTpoku. KoHBeleppl HE TOJIBKO CHMKAIOT YCWIIMS, NpHJIaracMble IPU BBOJE CIOXKHBIX
KOMaH/I, HO 1 00JIeT4al0T OTCIICKUBAHNE TIOTOKA PabOThI B KOMaH 1aX.

B oGonouke PowerShell Taxke ouyeHb HIMPOKO HUCHONB3YeTCS MEXAaHU3M KOHBeHepHu3aluu
KOMaHJ, OJIHaKO 3/IeCh 110 KOHBEMepy Mepenaercs He MOTOK TEKCTa, Kak BO BCEX JAPYrux 00010YKax, a
00bekThl. [Ipm 3TOM C 31IeMeHTaMH KOHBeWepa MOKHO IPOU3BOJUTH Pa3IUYHbIC MAHUITYJISLUH:
¢GuIbTPOBaTh OOBEKTHI 1O OINPENEICHHOMY KPUTEPHUIO, COPTHUPOBATh W TPYIIHPOBATH OOBEKTHI,
U3MEHATh MX CTPYKTYpY (HM)KE€ MBI HOJpOOHEE paccCMOTPHUM Olepalud (UIBTPALUU U COPTHUPOBKHU
3JIEMEHTOB KOHBEHEpa).

1.9.1. Kongeiiepu3anus 00bekToB B PowerShell

Kongeiiep B PowerShell — 310 mocnenoBareinbHOCTb KOMaHJ, pa3A€leHHBIX MEX1y coOoi
3HaKOM | (BepTHKalibHas deprta). Kaxmas koMaHIa B KOHBeHepe MOydaeT OOBEKT OT MPEbLAyIIeH
KOMaHJbl, BBIIIOJIHAET OINpEACICHHBIC OlEpaluu HaJl HUM M IEpelacT CIEAYILEH KOMaHIe B
koHBelepe. C TOUKH 3peHHsl 0JIb30BaTeNs1, 00BEKThl YIIAaKOBBIBAIOT CBSI3aHHYIO HH(pOpMaIuIio B (hopmy,
B KOTOpoH uHGpoOpMalued npolle MaHMIYJIUpOBaThb Kak €AMHBIM OJOKOM M M3 KOTOpOil mpu
HEO0OXOIUMOCTH U3BIIEKAIOTCS ONIPEICTICHHBIE 3JIEMEHTBHI.

[Tepenaua naHHBIX MEXIy KOMaHAaMU B BHJIE OOBEKTOB MMeEET OOJbIIOE MPEUMYIIECTBO Haj
0OBIUHBIM 0OMEHOM MH(pOpMaIuel MOCPECTBOM MOTOKa TeKcTa. Benp KkomMaH1a, MpUHUMAIOIIAs OTOK
TEKCTa OT JPYroil YTHJIUTBHI, JIOJDKHA €ro NpoaHaIW3UpOBaTh, pa3oOpaTh M BBLACIUTH HYXKHYIO €
MH(OPMALIHIO, @ 3TO MOXKET OBITh HEMPOCTO, TaK KaK OOBIYHO BBIBOJI KOMaH bl 0OJIbIIIE OPUEHTHUPOBAH
Ha BU3YaJIbHOE BOCIPUATHE YEJIOBEKOM (3TO €CTECTBEHHO ISl MHTEPAKTUBHOIO peuma paboThl), a HE
Ha y100CTBO MOCIENYIOIIEr0 CHHTAaKCHYECKOT0 pa3dopa.

[Ipu nepemaue mno KoHBelepy OOBEKTOB 3TOM NpOOJIEMbl HE BO3HUKAET, 3/1€Ch HYXKHas
uHpopMalMsa HM3BJIEKAETCS W3 HJIEMEHTa KOHBeWepa MpOCThIM OOpalIeHHEeM K COOTBETCTBYIOIIEMY
cBOMCTBY 00BbekTa. OIHaKO BO3HHUKAET HOBBIM BOIPOC: KAKUM 00pa30M y3HATh, KaKW€ HMEHHO CBOMCTBA
ecTb y 0OBEKTOB, IepeaBaeMbIX M0 KOHBeWepy? Beap npu BHIIOIHEHUH TOTO WM MHOTO KOMaHAJeTa
MBI Ha DKpaHe BUJIUM TOJIBKO OJJHY MJIM HECKOJIBKO KOJIOHOK OTOPMATHPOBAHHOIO TEKCTA.

[Tpumep 3amyctum komanmieT Get-Process, KOTOpbI BBIBOAUT HMH(GOpPMALMIO O 3aMyIICHHBIX B

CHUCTCEME IIpoHeccax:
PS C:\> Get-Process

Handles NPM (K) PM (K) WS (K) VM (M) CPU (s) Id ProcessName
158 11 45644 22084 126 159.69 2072 AcroRd32
98 5 1104 284 32 0.10 256 alg
39 1 364 364 17 0.26 1632 atil2evxx
57 3 1028 328 30 0.38 804 atiptaxx



434 6 2548 3680 27 21.96 800 csrss

64 3 812 604 29 0.22 1056 ctfmon
364 11 14120 9544 69 11.82 456 explorer
24 2 1532 2040 29 5.34 2532 Far

@DaKTHYECKH Ha 3KpaHe Mbl BHJIUM TOJIBKO CBOJHYIO MH(pOpMaLuio (pe3yiabTar (JopMaTUpPOBAHUS
MOJIYUEHHBIX JIaHHBIX), @ HE IOJHOE MpeACTaBICHUE BBIXOAHOro oOBekTa. M3 3Toi mHbopmanuu
HEMOHSTHO, CKOJIbKO TOYHO CBOWMCTB MMeEETCS y 0OBEKTOB, reHepupyeMbix komanaon Get-Process, u
Kakhe MMEHa UMEIOT 3TU cBoMcTBa. Hampumep, Mbl XOTUM HalTH Bce "3aBUcCHIME’ MPOLIECCHI, KOTOPBIE
HE OTBEYAIOT Ha 3ampochl cUCTeMbl. MOXXHO JIM 3TO cenaTh ¢ momoibio komanmiera Get-Process,
KaKo€ CBOICTBO HY>KHO NMPOBEPATH Y BHIBOAUMBIX 00bEKTOB?

Jlnst oTBeTa Ha MOOOHBIE BOMPOCH! HY)KHO HAayYUTHCSI HCCIIEOBATh CTPYKTYpy 00bekToB PowerShell,
y3HaBaTh, KAKHE CBOMCTBA U METOJIbI UMEIOTCSI Y 3TUX OOBEKTOB.

1.9.2. IIpocMOTP CTPYKTYPHI 00bEKTOB

Jlnst aHanw3a CTPYKTYphl OOBEKTa, BO3BpAIaeMOTO OIPEACTICHHOW KOMaHIOH, MPOINe BCEro
HAIpPaBUTh 3TOT 0OBEKT 0 KOHBEHepy Ha komanieT Get-Member (riceBmoHrM gm), HapuMep:
PS C:\> Get-Process | Get-Member

TypeName: System.Diagnostics.Process

Name MemberType Definition

Handles AliasProperty Handles = Handlecount

Name AliasProperty Name = ProcessName

NPM AliasProperty NPM = NonpagedSystemMemorySize
PM AliasProperty PM = PagedMemorySize

VM AliasProperty VM = VirtualMemorySize

WS AliasProperty WS = WorkingSet

Responding Property System.Boolean Responding {get;}

3nece Mbl BuauM ums NET-kmacca, sKk3eMIUISIppl KOTOPOro BO3BpaIlalOTCsl B XOA€ pPadOThI
UCClIelyeMOro KoMaH yieTa (B HaileM npumMepe 3T1o kiace System.Diagnostic.Process), a Takke MOIHbIHI
CIIMCOK 2JIEMEHTOB 00bEKTa (B YaCTHOCTH, HHTEpECyIolIee Hac cBOMCTBO Responding, ompenensromero
"3aBucmme" mpouecchl). I[Ipu 3TOM Ha 3KpaH BBIBOAUTCS OYEHb MHOTO 3JIEMEHTOB, IPOCMATPUBATh MX
uHeynoouo. Komanmrer Get-Member mo3BosisieT MepeunciiuTh TOIBKO T€ 3JIEMEHThI 00BhEKTa, KOTOPHIE
SBIIAIOTCS ero cBoiictBamMu. [l atoro wucnonb3yercs mnapamerp MemberType co 3HaueHuem

Properties:
PS C:\> Get-Process | Get-Member -MemberType Property
TypeName: System.Diagnostics.Process

Name MemberType Definition

BasePriority Property System.Int32 BasePriority {get;}
EnableRaisingEvents Property System.Boolean EnableRaisingEvents...
ExitCode Property System.Int32 ExitCode {get;}

ExitTime Property System.DateTime ExitTime {get;}
Handle Property System.IntPtr Handle {get;}
HandleCount Property System.Int32 HandleCount {get;}
HasExited Property System.Boolean HasExited {get;}

Id Property System.Int32 Id {get;}

Responding Property System.Boolean Responding {get;}

[Tporteccam OC COOTBETCTBYIOT OOBEKTHI, UMEIOIIE OUYEHh MHOTO CBOICTB, Ha JKpaH K€ MPHU
pabote komanIeTa Get-Process BeIBOIATCS JIMIThL HECKOJIBKO U3 HUX (CITOCOOBI 0TOOpaKeHHSI 00HEKTOB
pa3IMYHBIX THUIIOB 3aJal0TCs KoHpuryparuoHHeiMu ¢aitnamu B ¢dopmate XML, Haxomsmmmucs B
Karayiore, rje yctaHoBjeH ¢aiin powershell.exe).

PaccMoTpuM HamOonee dYacTo WCIONb3yeMble OIEpaliy Haj JJIEMEHTaMH KOHBehepa:
GuIbTpaUu U COPTUPOBKH.



1.9.3. ®uabTpanus 00beKTOB B KOHBeiiepe

B PowerShell mognepxkuBaercss BO3MOXHOCTh (PMIBTPANMH O0OBEKTOB B KOHBeiiepe, T.e.
ylaJleHue W3 KOHBeiiepa OOBEKTOB, HE YAOBJICTBOPSIONIMX OINPEACICHHOMY YCIOBUIO. JlaHHYIO
byHKIMOHaNBHOCTE OOecieunBaeT kKomanuier Where-Object, mo3Bossitommii MpPOBEPUTh  KaXKIblit
00BEKT, HAXOJSAIIMICS B KOHBEWepe, W IepelaTh €ro Jalbllie 10 KOHBEHepy, TOJBKO €ClH OOBEKT
YIIOBJIETBOPSIET YCIOBHSIM ITPOBEPKH.

Hampumep, mis BeiBoga umH(opMmanuu o "3aBucmmx" mporeccax (0OBEKTHI, BO3BpaIlacMbIe
komanierom Get-Process, y kortopsix cBoiicTBo Responding pasao False) moxHO ucmonb3oBaTh
CIeAYIOUIUMI KOHBEUEp:

Get-Process | Where-Object {-not $_.Responding}

Jpyroii mpuMep — OCTaBUM B KOHBEWEpPEe TOJIBKO T€ IMPOIECChl, y KOTOPBIX 3HAUCHHE
unentupukaropa (corictso ld) 6ombie 1000:

Get-Process | Where-Object {$_.1d -gt 1000}

B Onokax cuenapueB kxomanmiera Where-Object mis oOpamieHuss Kk TekyliemMy OOBEKTY
KOHBEWepa W W3BJICUCHUS] HY)KHBIX CBOHCTB 3TOT0 OOBEKTa MCIOJB3YETCSl CHeNHaJbHAsl MepeMeHHast
$_, kotopast co3maercst obonoukoii PowerShell aBromarnduecku. JlaHHAS TIEpEeMEHHAsT UCTIOIB3YETCSI M B
JAPYrUX KOMaHyIeTaX, MPOU3BOSIINX 00pabOTKyY 3JIEMEHTOB KOHBekepa.

Ycnosue mnposepku B Where-Object 3amaercs B Buae 0/10ka cleHapusi — OJHOW WK
HeckobKkuX Komana PowerShell, 3akmroueHHbIX B ¢uryphsie ckoOku {}. Pe3ynbTaToM BBITOJHEHUS
JAHHOTO OJIOKA ClIEHAPHS JOJDKHO ObITh 3HAYCHUE JIOTMYECKOro Tuma: True (uctuna) win False (1oxp).
Kak MOXHO TOHATH W3 MPHUMEPOB, B OJIOKE CIICHAPHS HCIOJIB3YIOTCS CICIUAIBHBIC OIEePaTOPhI
CpaBHEHHS.

3ameuanue. B PowerShell mist onepatopoB cpaBHEHHs HE HCIIOJIB3YIOTCS OOBIYHBIC CHMBOJIBI >
WK <, TaK KaK B KOMaHIHOW CTPOKE OHH OOBIYHO O3HAYAIOT MEPEHANPABICHNE BBOIA/BBIBO/IA.

OCHOBHBIE OIIEPAaTOPBI CPABHEHUS MPUBEICHBI B Ta0I. 1.

Ta6mumna 1. Oneparopsr cpaBaenus B PowerShell
[Tpumep (Bo3Bpariaercs

Onepatop 3HaueHue sHaueHne True)

-eq paBHO 10 -eq 10

-ne HE paBHO 9-ne 10

-It MEHBIIE 3-lt4

-le MEHBIIIE HJIH PABHO 3-le4

-gt OoJIbIIIe 4-gt3

-ge 0O0JIbIIIe WK PABHO 4-ge3

-like CpaBHEHHE Ha COBIIaJICHHE C y4eTOM nojcTaHoBo4HOro 3Haka B "file.doc” —like "f*.doc"
TEKCTE

-notlike CpaBHEHHE Ha HECOBIIJICHHE C y4eTOM TojcTanoBouHoro 3Haka B "file.doc” —notlike "f*.rtf"
TEKCTE

-contains COZIEPXKHT 1,2,3 —contains 1

-notcontains  He coaepKUT 1,2,3 —notcontains 4

Omneparopbl cpaBHEHUSI MOKHO COEIMHATH JPYT C APYTOM C MTOMOIIBIO JJOTHYECKHUX OIepaTopoB
(cMm. Tabm. 2). Ta6auua 2. Jlornueckue oneparopsl B PowerShell

Onepatop 3HaueHue [Tpumep (Bo3Bpamiaercs 3HaueHue True)
-and  normueckoe 1 (10 -eq 10) —and (1 —eq 1)
-or  noruueckoe MJIN (9 -ne 10) —or (3 —eq 4)
-not  normueckoe HE -not (3 —gt 4)
! noruueckoe HE  1(3 -gt 4)


http://www.intuit.ru/department/os/compromtwin/17/#table.17.1#table.17.1
http://www.intuit.ru/department/os/compromtwin/17/#table.17.2#table.17.2

1.9.4. CopTupoBka 00beKTOB

CopTHupoBKa 3JIEMEHTOB KOHBEWepa — eIle OJHa Omepalus, KOTopas 4acTO MPHUMEHSETCS MpH
KOHBEHepHOH 00paboTke 00beKTOB. JlaHHYIO omepanuio ocyiecTiseT Komanier Sort-Object: emy
MepelaloTCs UMEHAa CBOKCTB, TI0 KOTOPHIM HY)KHO MPOU3BECTH COPTHUPOBKY, a2 OH BO3BPAIIACT JAHHBIE,
YIOPSAOYCHHBIE 110 3HAYEHUSIM 3TUX CBOUCTB.

Hampumep, isi BbIBOJa CIHCKAa 3alylICHHBIX B CHUCTEME IPOIECCOB, YIOPSJAOYCHHOTO I10
3aTpaueHHOMY IIPOILECCOPHOMY BpEeMEHHM (CBOMCTBO CPU), MOXHO BOCIOJB30BaTHCS CIEIYIOIIUM
KOHBEHUEPOM:

PS C:\> Get-Process | Sort-Object cpu

Jli1st COpTHPOBKU B 0OpaTHOM TMOPsAKE UCTIONIb3yeTcst mapamerp Descending:

PS C:\> Get-Process | Sort-Object cpu -Descending

B paccMOTpeHHBIX HamMH NpUMEpax KOHBEHEephl COCTOSUIM W3 JBYX KOMAHAJETOB. JTO He

00s13aTeNbHOE YCIOBUE, KOHBEHEP MOXKET 00BeIMHATH U OOJIbIIIee KOJIMYECTBO KOMaH/, HallpuMep:
Get-Process | Where-Object {$_ .Id -gt 1000} | Sort-Object cpu -Descending

1.9.5. Ucnonb30BaHue nepeMeHHbIX
B mepeMeHHBIX XpaHATCS BCE BO3MOXHbBIE 3HAUEHUS, JaXE €CIM OHU SBISIOTCA OOBEKTaMH.
Hmena nepemennsix B PowerShell Bcerna momkHbl HaunHAThCS ¢ cMMBOJIa «$». MOKHO COXpaHUTH
CIMCOK IIPOLIECCOB B IEPEMEHHOH, 3TO IMO3BOJUT B Jt000O€ BpeMs MOIydaThb AOCTYH K CIHHCKY
npoueccos. [IpucBouTs 3HaUEHUE IEPEMEHHOM JIETKO:
$a = get-process | sort-object CPU
BeiBecTH cojiepkuMOe epeMEeHHO MOKHO, TIPOCTO Hare4yaTaB B KOMaHJIHOW cTpoke $a.

1.9.6. Co3nanue u UCNoIb30BAaHHE MACCHBOB

JUid co3maHusd M MHHULMAIM3ALUM MAacCUBa JIOCTATOYHO INPUCBOUTH 3HAYEHUS €r0 JIEMEHTaM.
3HaueHus, J0OaBIseMble B MAacCHB, Pa3AeisAIOTCS 3alATBIMM M OTAESIOTCS OT MMEHU MaccuBa
CHMBOJIOM TIpHicBauBaHus. Hanmpumep, cieayromas KOMaHaa co3acT MacCuB $a U3 TPEX JIIEMEHTOB:

PS C:\> $a=1,5,7

PS C:\>%a

1

5

7

MoXHO co3/1aTh ¥ MHUIMAIU3UPOBATh MACCHB, UCHOJb3Yys omeparop auanaszoHa (..). Hampuwmep,
KOMaHJa

PS C:\> $b=10..15

CO3/aeT M MHUIMAIN3UpyeT MaccuB $b, comeprkamuii 6 3navenwmii 10, 11, 12, 13, 14 u 15.

JUid co3maHusi MacCMBa MOJKET MCIIOJB30BaThCS ONEpals BBOJA 3HAYEHWM €ro 3JEMEHTOB W3
TEKCTOBOTO (haiina:

PS C:\> $f = Get-Content c:\data\numb.txt —TotalCount 25

PS C:\>$f.length

25

B mpuBeneHHOM mpuMmepe pe3ynbTaT BhIONHEHHs Komanera Get-Content mpucBamBaercs
maccuBy $f. HeoOszatenbHbiii mapamerp —TotalCount orpaHnYMBaeT KOJNUYECTBO MPOYUTAHHBIX
3NIEMEHTOB Ben4urHOM 25. CBoiicTBO 00bekTa MaccuB — length — uMeer 3Ha4YeHUe, paBHOE KOJIHUYECTBY
3IIEMEHTOB MAacCHBa, B IpUMEpe OHO paBHO 25 (Tpenmoiaraercs, 4To B TEKCTOBOM (aiiie munb.txt mo
KpaiiHeit Mepe 25 CTpoK).

1.9.6.1. O6pauenue K 3J1eMeHTaM MacCHBa

JlnnHa MaccuBa (KOJMYECTBO JJIEMEHTOB) XpaHUTcS B cBoiCTBe Length. Jns oOpamenus k
OTIpENIEJIECHHOMY DJIEMEHTY MacCHBa HYXXHO YKa3aTh €r0 WHICKC B KBaJpPaTHBIX CKOOKaxX IMOCIe UMEHH
nepeMeHHoil. Hymepauus s1eMeHTOB MaccuBa Beerja HauMHaeTcsi ¢ HyJs. B kauecTBe HMHIeEKca
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MOKHO YKa3bIBaTb U OTPULATCIBHLIC 3HAYCHUS, OTCUCT 6YI[CT BCCTHCH C KOHIIa MaCCHBa — MHJICKC -1
COOTBCTCTBYCT IIOCIICAHEMY DJICMCHTY MAaCcCHUBaA.

1.9.6.2. Onepauuu ¢ MacCMBaMu

[To ymomyanuto maccuBel PowerShell moryt conmepikarth 37eMEHTBI pa3HbIX THIOB (1eible 32-X
pa3psiIHbIC YHCIIA, CTPOKH, BELICCTBEHHBIC U JIPYTHE), TO €CTh SBIAIOTCS MOJIUMOPGOHBIMH. MOXKHO
CO371aTh MAaCCUB C JKECTKO 3a/IaHHBIM THUIIOM, COJCPIKAIIMN DJIEMEHTHI TOJBKO OJHOTO THIIA, yKa3aB
HY)XHBIIl THIT B KBaJIpaTHBIX CKOOKax Iepel MMeHeM IepeMeHHoW. Hampumep, cienyromas KoMaH/a
CO37aCT MacCuB 32-X pa3psiAHBIX 1EJIBIX YHUCET:

PS C:\> [int[]]$a=1,2,3

MaccuBsl PowerShell 6asupyrorcss Ha .NET-maccuBax, uMeromux (UKCHPOBAaHHYIO [UIMHY,
nodToMy oOpallleHHe 3a Mpefei MaccuBa (GUKCHpyeTcss Kak ommOka. MMeercst croco® yBeTHMUYCHUsI
NEPBOHAYAIBLHO OINPEICIICHHON JUIMHBI MaccuBa. J{Jsi 3TOr0 MOXHO BOCHOJIB30BaThCs OINEPATOPOM
KOHKaTeHauuu + win +=. Hanpumep, crenyromas komanaa 100aBUT K MaccuBy $a 1Ba HOBBIX dlieMeHTa
CO 3HAYEHUSIMU 5 U 6:

PS C:\> $a

1

2

3

4

PS C:\>$a+=5,6

PS C:\>%a

OO Ok WDN -

[Ipu BeIMOJIHEHUU oniepaTopa += MPOUCXOAUT CIEAYIOLIEE:
® CO3/1a€TCs1 HOBBIII MacCUB, pa3Mep KOTOPOTO JOCTATOYEH JJIsl TOMEIICHHS B HErO BCEX AJIEMEHTOB;
® [IEPBOHAYAIBHOE COJIEPKUMOE MACCHBA KOIIUPYETCS B HOBBI MACCUB;
® HOBBIC JIEMEHTBI KOMMUPYIOTCS B KOHEL] HOBOI'O MacCHUBa.
TakuMm oOpa3om, Ha caMOM JieJie CO3/1aeTCsl HOBBIM MaccHUB OOJIBLIETO pa3Mepa.
MoxHO O00BETUHHUTH JBa MaccuBa, Hampumep $b u $C B oamH ¢ mMOMOIIBIO OMEpanuu
KOoHKareHauuu +. Hanpumep:

PS C:\> $d=$b+$c

1.10. Peryasipuble BbIpa:KeHHsI — Ha3HAYeHUe U UCTOJIb30BaHue

Perynsipuble BeipaykeHus: (WM COKpaIIeHHO “perakcibl’” (regexp, regular expressions)) odmamarot
OFPOMHOM MOIIbIO, U CHOCOOHBI CHUJIBHO YIPOCTUTh JHM3Hb CHCTEMHOIO aJMUHHUCTpaTopa WU
nporpammucta. B PowerShell perynspHbie BeIpakeHUs JIETKO IOCTYIHBI, YAOOHBI B HCIOJIb30BAHUU H
MakcUMabHO QyHKIHOHATIBHBL. PowerShell ucnone3yer peanusanuto perynspHbix Boipakernuit .NET.

Peryssipable BbIpaeHHsI - 3TO CICHUAIBHBIN MUHH-A3BIK, CIYXallWid i pazdopa (parsing)
TEKCTOBBIX JaHHBIX. C €ro MOMOIIbI0 MOXKHO pa3ieisaTh CTPOKH Ha KOMIIOHEHTHI, BEIOUPATh HY>KHBIE
YaCTH CTPOK IS TaJibHEHIe 00pabOTKH, TPOU3BOIUTH 3aMEHBI | T. 1.

3HAKOMCTBO C PETyJSPHBIMU BBIPQKEHUSIMHM HAauHEM C 0ojiee MpPOCTOH TEXHOJOTHH, CIyKallen
MOJIOOHBIM IENISIM - C MOACTAHOBOYHBIX CHMBOJIOB. HaBepHsika BBl He pa3 BbIMOJHLIM Komanay dir,
yKa3blBas €l B KauecTBE apryMmeHTa Macky daitna, Hampumep *.eXe. B nmaHHOM ciydae 3BE30UKa
O3HayvaeT “Ir000e KOJUYECTBO JHOOBIX CUMBOJIOB”. AHAJIOIMYHO MOKHO MCHOJIb30BaTh U 3HaK BOIPOCA,
OH OyneT o3Hayarth “OAMH 000 cuMBOI”’, TO ecTh dir ??.eXe BhIBeNeT Bce (haiiiibl C paclIupeHueM .exe
U UMEHEM U3 IByX cuMBoJioB. B PowerShell MoxxHO mpuMeHSITh 1 ele 0JJHy KOHCTPYKIIHIO — TPYIIIbI
cumBosI0B. Tak HanpuMmep [a-f] Oyner o3HauaTh “oauH nr000i cumBod ot a 1o f, To ects (a,b,c,de,f)”, a
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[smw] nroOyro u3 Tpex OykB (S, m wiu W). Takum oOpa3zom komanma get-childitem [smw]??.exe
BBIBEJIET (haiyIbl ¢ pacIupEeHUEM .Xe, y KOTOPBIX UMl COCTOUT M3 TpeX OYKB, U mepBas OykBa oo S,
100 M, 11do W.

1.10.1. Oneparop PowerShell -match

Jlns Havama u3ydeHHsT Mbl OyaeM HcHojb3oBarh omeparop PowerShell -match, koropsrit
MO3BOJISIET CPABHUBATH TEKCT CJIEBa OT HETO, C PETYJISIPHBIM BBIpaKEHHEM CIIpaBa. B ciydae ecim TEKCT
MOJIAIAET O] PETYIIAPHOE BBIpaXKEHHE, OTepaTop BbIaéT True, nnaue — False.

PS C:\> "PowerShell" -match "Power"

True

Ilpu cpaBHEHMH C PErYIAPHBIM BBIPAKEHHEM HINETCSA JIMIIb BXOXKJICHHE CTPOKH, IOJIHOE
COBITaJICHHE TEKCTa HEOOA3aTENILHO (Pa3yMeeTcsl, 3TO MOKHO M3MEHHTH). TO €CTh OCTATOYHO, YTOOBI
pETryIISIPHOE BhIpaKEHHE BCTPEYATIOCH B TEKCTE.

PS C:\> "Shell" -match "Power"

False

PS C:\> "PowerShell" -match "rsh"

True

Emie oxHa TOHKOCTB: omeparop -match mo ymonyaHuio He 4yBCTBHTENEH K PETHCTPY CHMBOJIOB
(kak u apyrue TekcToBble omeparopsl B PowerShell), eciu sxe Hy)kKHa 4yBCTBUTEIBHOCTH K PETHCTPY,
UCIoJb3yeTcst -cmatch:

PS C:\> "PowerShell" -cmatch "rsh"

False

1.10.2. Ucnonb30BaHue rpyni CHMBOJIOB
B PETrYIIAPHBIX BBIPAKCHUAX MOKHO UCIIOJIB30BATh U I'PYIIIIbI CHMBOJIOB!
PS C:\> Get-Process | where {$_.name -match "sy[ns]"}

Handles NPM(K) PM(K) WS(K) VM(M) CPU(s) Id ProcessName

165 11 2524 8140 79 0,30 5228 mobsync
114 10 3436 3028 83 50,14 3404 SynTPEnh
149 11 2356 492 93 0,06 1592 SynTPStart
810 0 116 380 6 4 System

W nuana3oHbl B 3TUX TpyInax:

PS C:\> "si6;oko","anenscun", "rpyma","adbpukoc" -match "a[a-m]"

aresbCuH

abpukoc

B nieBoii wactu omeparopa -matCh HaXoIUTCsS MacCHB CTPOK, M ONEPATOp COOTBETCTBEHHO BBIBEI
JMIIb T€ CTPOKHU, KOTOPBIE MOJOLUIN MO/ PETYJIIPHOE BBIPAXKEHHUE.

[lepeuncnenusi CHMBOJIOB MO>KHO KOMOMHHUPOBATh, HallpUMep Ipymma [arad-s] Oyner o3Hadath “A
wi I' wimm J1 nnm mr060i cumBod ot O o S BrmountensHo”. Ho ropasno mHTEpecHee MCIob30BaTh
JMATIa30HbI IS OTpECNICHUs TENbIX KJIAcCOB cMMBOJIOB. Hampumep [a-s1] Oyner o3HauyaTh J1H00YIO
OykBYy pycckoro andasurta, a [a-Z] aHMIMICKOro. AHAJOTMYHO MOXKHO NOCTynaTh ¢ Luppamm —
clieyrolas KOMaHa BBIBEJIET BCE MPOLIECCHI, B UMEHAX KOTOPBIX BCTpeUuaroTcs HUuphI:

PS C:\> Get-Process | where {$_.name -match "[0-9]"}

Handles NPM(K) PM(K) WS(K) VM(M) CPU(s) Id ProcessName

57 2 404 1620 16 0,05 984 atiZevxx
110 4 2540 4868 36 0,20 852 hpgs2wnd
105 3 940 3292 36 0,19 2424 hpgs2wnf

91 3 2116 3252 34 0,06 236 rundll132
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Tak kak 3Ta rpymmna KCMONIb3yeTCs AOCTATOYHO 4acTo, Juis He€ Oblia BBIJCIICHA CIEIUabHAS
nocienoBarenbHOCTh — \d (0T citoBa digit). ITo cMmbicy oHa moaHOCTRIO HaecHTHYHA [0-9], HO KOopoue.

PS C:\> Get-Process | where {$_.name -match "\d"}

Handles NPM(K) PM(K) WS(K) VM(M) CPU(s) Id  ProcessName

93 10 1788 2336 70 1,25 548 FlashUtillOc

158 12 6500 1024 96 0,14 3336 smax4pnp
30 6 764 160 41 0,02 3920 TabTip32

Tak >xe mocienoBaTeNbHOCTh ObUIA BBIJENEHA JUIS TPYNIbl “Tr00ble OyKBBI J1000T0 andaswura,
006 1UGPBI, WIX CHMBOJ IMOAYEPKHUBaHUA” 3Ta Tpymma obo3Hadaetcs kak \W (ot word) ona
MPUMEPHO SKBHUBAJICHTHA KOHCTPYKIMU [a-Za-s1_0-9] (B \W elrie BXOJST CUMBOJIBI APYTUX aji(aBUTOB
KOTOpBIE UCIIOJIb3YIOTCS JJIS1 HAITUCAHUS CIIOB).

Jpyras monyssipHas rpynma: \S — “npo0es, Wid Ipyroi mpoOenbHbId CHMBOJI (HApUMeEp
cumBoJ Tabymsiiuu). CokpaleHue oT cioBa Space. B GosipImHCTBE ciydyaeB Bbl MOXKET€ 0003HA4aTh
npoben mpocTo Kak Tpobern, HO 3Ta KOHCTPYKIHS J00aBIISET YHTA0CTBbHOCTH PETYISIPHOMY
BBIPAKEHUIO.

He menee mnomynsipHOM Tpynmoil MOXKHO Ha3BaTh CHUMBOJ . (Touka). Touka B peryiasipHbIX
BBIPOKCHHUSIX AaHAJIOTUYHA IO CMBICIY 3HAKy BOINpOCAa B TMOJICTAHOBOYHBIX CHUMBOJIaX, TO €CTh
0003HaYaeT OJUH JIF000I CHMBOI.

Bce BbIIenepeyncieHHble KOHCTPYKIIMM MOKHO HCIOJIb30BaTh KaK OTIENbHO, TaK U B COCTaBe
rpymi, Hanpumep [\s\d] Oyzaer coorBeTcTBOBATH JH000H Hudpe wiu npodeny. Eciu Bbl XOTUTE yKa3aTh
BHYTPH TPYIIIBl CAMBOJ - (THPE/MHHYC) TO HaJ0 JUOO0 SKPaHUPOBATH €ro CHMMBOJOM \ (0OpaTHBIH
cIett), JIM0O TTOCTaBUTh €r0 B HAa4YaJIe TPYIIIbI, YTOOBI OH HE ObLIT CIYy4aiiHO MCTOJIKOBAH KaK JAMAna3oH:

123

1.10.3. OTpuuaTeabHble FPYNNbI U AKOPS

Paccmotpum HekoTOpbIe Ooiee “IpOABUHYTHIE” KOHCTPYKIIMH PETYJISPHBIX BBIPAKEHUM.

IIpenmonaraercs, 4To BBl YK€ 3HAETE, KAK yKa3aTb PEryJISPHOMY BBIPAKEHHUIO, KaKUE CHMBOJIBI
W/WIM UX TIOCIIE0BATENbHOCTH JIOJKHBI ObITh B CTPOKE JIJISl COBMAJIEHUS. A UTO €CIIM HY)KHO YKa3aTb HE
T€ CUMBOJIbI, KOTOPBIE JOJKHBI IPUCYTCTBOBATH, & T€ KOTOPHIX HE TOJHKHO ObITh? TO ecTh ecinu HyKHO
BBIBECTH JIMILb COIJIACHBIE OYKBBI, BBl MOXETE€ HX MEPEUYUCIUTh, a MOXETE HCIOIb30BaTh U
OTPHULATENIBHYIO IPYIINY € INIACHBIMU, HAIIPUMED:

PS C:\>"a","b","c","d","e","f","g","h" -match "[*aoueyi]"

b

oQ ho O

"Kpbimrka" B Ka4ecTBE IMEPBOr0 CMMBOJIA IPYIIIBI CUMBOJIOB O3HAYaeT UMEHHO oTpHuuanue. To
€CTh Ha MECTE TPYIIIBI MOXKET IMPUCYTCTBOBATH JIFO00H CHMBOJ KpOME MEPEUUCICHHBIX B Hel. [y Toro
4T0OBl BKJIIOYUTH OTpullaHue B cuMBONIbHBIX Tpynmax (\d, \w, \s), He oOs3arenpHO 3aKimo4yaTh HX B
KBaJ[paTHbIe CKOOKH, JIOCTATOYHO MEPEeBECTH WX B BepxHuii peructp. Hanpumep \D Oynmer o3HavaTh
"qTo yrogaHo, kpome mudp", a \S "Bc€ kpome npodenos”

PS C:\>"a","b","1","c","45" -match "\D"

a

b

c
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PS C:\> "a","-","*" "¢" "&" -match "\W"

*

&

CuMBoOJIbHBIE TPYNIIBI [T03BOJISIIOT yKa3aTh JIMILIb COAECPKUMOE OJHON NMO3ULUH, OJUH CHUMBOII,
HAXOJAIIMICA B HEONMPEICIEHHOM MECTe CTPOKH. A YTO €cClii HaJl0 HampuMep BBIOpaTh BCE CJIOBA
KOTOpBbIE HaYMHAIOTCS ¢ OyKBbI W? Eciu MpoCcTO MOMECTUTH 3Ty OYKBY B PETYISIPHOE BBIPAKEHHE, TO
OHO COBMAAET AJIsl BCEX CTPOK, rie W BooOIlle BCTpeyaeTcs, U HE BaKHO — B Hayajle, B CeperHe Wi B
KOHIIE CTpoKU. B Takux ciydasgx Ha nomoulp npuxoadar "sikopsi'. OHM NO3BOJIAIOT NPOU3BOAUTH
CpaBHEHHUE, HAUMHAas C ONPEIEICHHON MO3UIMH B CTPOKE.

A (KpBIIIKA) SIBJIACTCS SIKOPEM HavaJia CTPOKH, a $ (3Hak joiu1apa) - 0003HaYaeT KOHEI[ CTPOKH.

He 3amyraiitech - * Kak CHMBOJI OTPUIIAHUS WUCHOJB3YETCs JIMIIL B Hayaje rpyIHibl CHMBOJIOB, a
BHE TPYIIBI - 3TOT CUMBOJI SIBJISIETCS YK€ IKOPEM. ABTOpaM pETyJISIpHBIX BBIPAKEHUHN SIBHO HE XBATaJ0
CHelHabHBIX CUMBOJIOB, M OHU 110 BO3MOKHOCTH HUCITIOJIB30BAIM UX 00JIee 4eM B OJJHOM MECTE.
[Tpumep. BeiBoz criucka mpoieccoB, MMEHa KOTOPhIX HAYMHAIOTCS C OyKBBI W:

PS C:\> Get-Process | where {$_.name -match "w"}

Handles NPM(K) PM(K) WS(K) VM(M) CPU(s) Id ProcessName

80 10 1460 156 47 0,11 452 wininit
114 9 2732 1428 55 0,56 3508 winlogon
162 11 3660 1652 44 0,14 3620 wisptis
225 20 5076 4308 95 31,33 3800 wisptis

DTa KOMaH/1a BbIBEJIa MPOIIECCHl, Y KOTOPBIX Cpa3y Mociie Hadaia UMEeHH (") cleayeT CUMBOJ W.
WNnave roBops, uMsa HauumHaeTcss Ha W. JlJis yCIIO)KHEHHS MpUMepa, W IS YINPOILIEHUS MOHUMAaHMUS,
n00aBUM Crofia “KpbIIIKY” B 3HAYEHUH OTPULIATEIbHOM TPYIIIIbI:

PS C:\> Get-Process | where {$_.name -match "*w["l-z]"}

Handles NPM(K) PM(K) WS(K) VM(M) CPU(s) Id ProcessName

80 10 1460 156 47 0,11 452 wininit
114 9 2732 1428 55 0,56 3508 winlogon
162 11 3660 1652 44 0,14 3620 wisptis
225 20 5076 4308 95 31,50 3800 wisptis

Teneps KOMaHIIa BBIBEJIA MPOIECCH], ¥ KOTOPBIX UMS HAYWHACTCS C CHMBOJIA W, a CIIETYIONTUI
CHMBOJI SIBJISICTCS YEM YTOJIHO, TOJBKO HE CHMBOJIOM M3 Iuana3ona |-z.

JJ1s 3aKperieHus: orpoOyeM BTOPOH SIKOPb — KOHEIl CTPOKH:

PS C:\> "sd6mnoxu","TI'pymm"," Oeiast","Exot"," Anenscunst”,"Tlepcuk" -match "[sm]$"

A6noku

['pymn

AnenbCcuHbI

DT0 BBIpaKEHHUE BBIBEIIO HAM BCE CJIOBA B KOTOPBIX nociennsst Oyksa 1 wmu bl.

Eciu BB MOXeTe TOYHO OMHUCATh COMEPKUMOE BCEH CTPOKH, TO BBl MOXETE HCIIOJIb30BaTh U 00a
SIKOPSI OJTHOBPEMEHHO:

PS C:\> "abc","adc","aef","bca","aeb","abec","abce" -match "a.[cb]$"

abc

adc

aeb

DTO0 peryasipHOe BEIpaKEHUE BBIBOJIUT BCE CTPOKH, KOTOPHIC HAUMHAIOTCS ¢ OYKBBI A, 32 KOTOPOit
ClIeTyeT OJIMH JTF000H CUMBOI (TOuKa), 3aTeM cuMBoIl C unu B 1 3aTemM KOHeIll CTPOKH.

OO0o3HaueHUs HEKOTOPBIX KJIACCOB CHMBOJIOB (METAaCHMBOJIBI) TIpHBENCHBHI B Tabm. 3
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Tabnuua 3. MetacuMBOJIBI, UCTIOJIb3YEMbIE B PETYIISPHBIX BHIPAKEHUSIX

MeTtacumBoII

Onucanre METaCMMBOJIA

.(Touka)

[Ipennonaraer, 9To B KOHEYHOM BBIpQKEHHH Ha €€ MecTe OyAeT CTOSTh J000W CHMBOIL
[IpogeMoHCTpHUPYEM 3TO Ha MPUMEPE HAOOpa AaHTIIMHCKUX CIIOB:

Hcxoaublii HaGoOp cTPOK:

wake

make

machine

cake

maze

PerynsipHoe Bbipaskenue:

ma.e

Pesyabrar:

make

maze

\w

3amermraer Jr00BIE CHMBOIBI, KOTOPBIE OTHOCATCS K OykBaMm, mudpaM ¥ 3HAKy MOAYEPKUBAHUS.
IIpumep:

Hcxoaublii HAGOp CTPOK:

abc

a$c

alc

ac

PerynsipHoe Beipaxenue:

a\wc

Pesyabrar:

abc

alc

\W

3amMelaeT BCe CHMBOIBI, KpoMe OYKB, TU(p U 3HAKA MOTICPKUBAHUA (TO ECTh SIBISICTCS OOpaTHBIM
meracumBoay \W). [Tpumep:

Hcxonnplii HaGop cTPOK:

abc

a$c

alc

ac

PeryasipHoe BbIpakeHue:

a\Wc

Pesyabrar:

aScac

\d

3amemnaet Bee nudpsl. [IpogemMoHCcTpHpyeM ero AelicTBHE Ha TOM )K€ TIpUMepe:
Hcxonnblii HA00Op CTPOK:

abc

a$c

alc

ac

PeryasipHoe Boipa:kenue: a\dc

Pesyabrar:

alc

\D

3ameraer BCe CUMBOJIBI, KpoMe 1P, HApUMeEp:
Hcxoanblii HAG0p CTPOK:

abc

a$c

alc

ac

Peryasipuoe Boipa:kenne: a\Dc
PesyasbTar:

abc

a$c

ac
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1.10.4. KotuvyecTBeHHbIE MOAM(PUKATOPHI (KBAHTH(PUKATOPHI)

OOBIYHO peryisipHbIC BBIPAKEHHS TOPA3/I0 CIOKHEE, YeM MPHUBEICHHBIC BBIIIE, U 3aIIMChIBATH MX
[0 OJHOMY CHMBOIy ObUIO OBbI TspKenoBaro. Hampumep, HY)XHO OTOOpaTh CTPOKH, COCTOSIIUE U3
YETBIPEX CUMBOJIOB, KK/BIM M3 KOTOPHIX MOXKET ObITh OykBOW oT A no F umu umudpoi? Perymsproe
BBIPKEHUE MOTJIO OBl BBITJISAIETh IPUMEPHO TaK:

PS C:\> "af12","1FEQ","1fz1","B009","C1212" -match "/[a-f\d][a-f\d][a-\d][a-I\d]$"

af12

1FEO

B009

He caumkoM To nakoHWuHO, He mpasna au? K cyacTbi0 BCIO 3Ty KOHCTPYKLHUIO MOXHO
3HAYUTENIBHO COKpaTUTh. JlJI1 3TOro B pEryspHbIX BBIPAKEHUSIX CYIIECTBYET CHEIHalIbHAs
KOHCTPYKLIUS — "KoJIM4ecTBeHHble MoOAM(pUKATOPBI" (KBaHTH(PHUKATOPHI). OTH MOIUPHUKATOPHI
MPUIKCHIBAIOTCA K JIIOOON TpyMme crnpaBa, U ONPEICNSIOT KOJIMYECTBO BXOXKICHUW STOM TPYIIIHI.
Hanpumep, konuuectBeHHbI Mogudukarop {4} o3HauaeT 4 BxoxxaeHus. [locMoTpuM Ha npuBEIEHHOM
BBIIIIE TPUMEPE:

PS C:\> "af12","1FEQ","1fz1","B009","C1212" -match ""[a-\d]{4}$"

af12

1FEO

B009

JlaHHOE peryysipHOE BBIpaXXCHUE MOJIHOCTHIO 3KBHBAJIICHTHO MpeasiayiieMy — "4 pasa mo [a-f\d]".
Ho »aToT KomumyecTBeHHBI MoOAUGUKATOp HE O005A3aTEIbHO IKECTKO OrOBapHBAEeT KOJIUYECTBO
noBTopeHuii. Harmpumep MoXHO 3a7aTh KOJWYECTBO Kak "oT 4 10 6". JlenaeTcst 3T0 yka3aHUEM BHYTPH
(bUrypHBIX CKOOOK JIBYX YHCEI Yepes3 3aMsITyi0 — MUHUMYMa U MaKCUMyMa:

PS C:\> "af12","1FEQ","1fA999","B009","C1212","A00062","FFOOFF9" -match "[a-f\d]{4,6}$"

af12

1FEO

1fA999

B009

C1212

A00062

Ecnu makcuManpbHOE KONMYECTBO BXOXKICHHH Oe€3pa3nuyHO, HampuMep HYXKHO YyKazath "3
BXOXKJICHUSI WM OOJbIne", TO MaKCUMyM MOXXHO MPOCTO OITYCTHUTh (OCTaBHUB 3aISITYyI0 Ha MeECTeE),
Hanpumep "cTpoka cocrosias u3 3x uiau 6oiuee uudp":

PS C:\>"1","12","123","1234","12345" -match "Md{3,}$"

123

1234

12345

MuHuManbHOE 3HaYeHHUE OIYCTUTh HEJb3sl, HO MOXHO IMPOCTO yKa3aTh €AMHUILY:

PS C:\>"1""12""123","1234","12345" -match "Md{1,3}$"

1

12

123

Kak um B ciydae ¢ CHMBOJBHBIMH TpYIIaMd, A7 OCOOCHHO TMOMYJSIPHBIX 3HAUYEHUN
KOJIMYECTBEHHBIX MOIU(UKATOPOB, €CTh KOPOTKHE MCEBIOHUMBI:

+ (Tutroc), SKBUBaNeHTeH {1,} TO ecTh, "0/IHO WK OOJbIIe BXOXKACHUN"

* (3Be3mouKka), To ke camoe uto U {0,} Wi Ha pyCCKOM s3BbIKE — "MTI000€ KOJTUYECTBO BXOXKICHUH,
B ToM uuciie u 0"

? (BompocHTeNnbHBINM 3HaK), paBeH {0,1} — "nmubo ogHO BXOXIEHWE, TUOO TOJHOE OTCYTCTBHE
BXOXKIECHUI".
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B perynsipHbIX BBIpaXEHUAX, KOJTUYECTBEHHBIE MOJU(PHUKATOPHI caMH MO cede HCII0Ib30BaThCs HE
MoryT. [l HUX 00s3aTereH CUMBOJ WM CUMBOJIbHAS TPYIINA, KOTOPBIE U OYAYT ONPEAENsATh UX CMBICIL.
BoT HECKOIBKO IPUMEPOB:

.+ Onun niun 6osiee OOBIX CHMBOJIOB. AHAIOT ?* B MPOCTHIX MOJCTaHOBKAX (Kak B cmd.exe).

Crnenyrolee BhIpaXEHHE BBIOMPACT MPOIECCHI, Y KOTOPBIX UMs "HaduWHAaeTcsi ¢ OyKBBI S, 3aTeM
cienyer 1 unm Gosee JMOOBIX CHMBOJIOB, 3aT€M CHOBa OykBa S W cpa3dy Ioclie He€ KOHell CTPOKH'.
Wuaue roBopst "MMeHa KOTOpbIe HAUMHAIOTCS M 3aKaHYMBAIOTCS Ha S'

PS C:\> Get-Process | where {$_.name -match ""s.+s$"}

257 14 6540 5220 53 5,97 508 services
30 2 424 128 5 0,08 280 smss

\S* JIr000e KOJIMYECTBO CHMBOJIOB HE SBISFOIIUXCS mpoOenamu. [1o100HOE BBIpaKEHHE MOXKET
coBmnacTh ¥ ¢ ""(C mMycTON CTPOKOM), BeIb MO/ JIFOOBIM KOJMYECTBOM I0JIpa3yMeBaeTCs U HOJIb, TO €CTh
0 BXOXACHUI — TOXE pe3yybTarT.

PS C:\> "abc", "cab", "a c","ac","abdec" -match "a\S*c"

abc

ac

abdec

3ameThTe, cTpoka "ac" Toxke coBmana, XoTa Mexay OykBamu A u C BooO1e He ObLJI0O CHMBOJIOB.
Ecnu 3amenuTs * Ha + TO OyneT uHaye:

PS C:\> "abc", "cab", "a c","ac","abdec" -match "a\S+c"

abc

abdec

600pe1? (OTO He Bompoc, a peryinspHoe BbipakeHue). IlocnenoBatenbHOCTh "000p", mocme
KOTOPOM MOXET UATH CUMBOJ "bI", @ MOKET U OTCYTCTBOBATh:!

PS C:\> "606p","600ps1","000psTa" -match "~606ps1?$"

600p

600p5I

1.10.5. I'pynnbl 3axBaTa u nepemenHast $matches

Tenepsp, korna Mbl MOKEM C TIOMOILBIO PETYJISIPHBIX BBIPAKEHUI ONMCHIBATh U MPOBEPSATH CTPOKU
10 TOCTaTOYHO CJIOKHBIM IpaBUJIaM, TIOpa MO3HAKOMUTCS C IPYroll He MEHee Ba)KHOW BO3MOYKHOCTBIO
peryJsipHbIX BeIpakeHUil — "rpynnamu 3axBaTa’ (capture groups). Kak cienyer u3 Ha3BaHUSs, TPYIIIbI
MOKHO MCIIONb30BaTh JUisl rpynnupoBku. K rpynmam 3axBara, Kak U K CHUMBOJAM M CHMBOJIbHBIM
rpyImnaM, MOKHO NPUMEHATh KOJIMYeCcTBeHHble Moaupukaropel. Hampumep, crieayromiee BblpakeHUE
o3Hauaet "[lepBas OykBa B CTpOKe — S, 3aTeM OJHA WU OOJIBIIIE TPYII, COCTOSIINX U3 “3HaKa - (MUHYC)
1 1100010 KonmuyecTBa nudp 3a HUM™ 10 KOHIIA CTPOKH'":

PS C:\> "S-1-5-21-1964843605-2840444903-4043112481" -match "AS(-\d+)+$"

True
N

PS C:\> "Hoyt","Hoytoyx","JIenton" -match "Hoyt(0yk)?"

Hoyr

HoytOyx

OTu npUMepsl MOKa3bIBAIOT, KaK MOKHO MCIOJIb30BaTh TPYIIIbI 3aXBaTa JIJIsl TPYNIUPOBKHU, HO 3TO
BOBCE HE TIJaBHOE HX KadecTBO. lopa3go BakHee TO, 4YTO 4YacTh CTPOKH, MOANABINAs 0]
MO/IBBIPA’KEHUE, HAXOsIIeecss BHYTPU TaKOW TIPYMIbI, MOMENIAETCSl B CIELUUATbHYIO MEPEMEHHYI0 —
$matches. $Matches - aTo maccus, 1 B HeM MOXKET HAXOIUTCS COJCPIKUMOE HECKOIbKUX rpymil. [Tpuuem
nox uHAekcoM 0 Tyna momemiaeTcsi BCS COBIMABINAs CTPOKA, HAUMHAs C €IWHUIBI UIET COAECPKHUMOE
rpynn 3axBara. PaccMoTpum npumep:
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PS C:\> "At 17:04 Firewall service was stopped."” -match "(\d\d:\d\d) (\S+)"

True

PS C:\> $matches

Name Value

2 Firewall

1 17:04

0 17:04 Firewall

HOI[ HUHACKCOM 0 HaxXOoIUTCsA BCsA 4aCTbhb CTPOKH, IoAINaBOIasA IIOA PErYISAPHOC BBIPAXKCHUEC, 1O 1
Haxo4uTCsa COACPIKUMOC IICPBBIX CKOGOK, u 1104 2 COOTBETCTBEHHO COACPKNMOC BTOPBIX cko0Ook. K
copepkumomy $matches Moo oOparaThCs Kak K 3JeMeHTaM Jiro0oro apyroro Mmaccusa B PowerShell:

PS C:\> $matches[1]

17:04

PS C:\> $matches[2]

Firewall

Ecimu B CTPOKE MPUCYTCTBYCT MHOI'O I'pyHIl 3aXxBara, TO 6I~;IB216T II0JIE3HO JaThb UM HMEHA, 3TO
CHJIBLHO 00JIeryaeT nanLHeﬁmy}o pa60T Yy € HOJIYUCHHBIMHA JaHHBIMHU:

PS C:\> "At 17:04 Firewall service was stopped.” -match "(?<Bpems>\d\d:\d\d) (?<Ciyx6a>\S+)"

True

PS C:\> $matches

Name Value

BpemMms 17:04

Cryx06a Firewall

0 17:04 Firewall

PS C:\> $matches.Bpems

17:04

PS C:\> $matches["Cmyx6a"]

Firewall

PerynspHoe BBIpaKe€HHE KOHEUHO YCIOXHHIJIOCH, HO 3aTO padoTaTh C pe3ylbTaTaMH TOpa3Jio
npusatHee. CHHTaKCHC UMEHOBAHUS CJIe YOIl

(?<Haszpanue I pynnbr>noBbIpaskeHuUE)

He nepenyraiite nopsok, cHavana cienyeT 3Hak Bompoca. KonndecTBeHHbIE MOAM(UKATOPSHI, B
TOM YHCJIE ? MOTYT MPUMEHSATHCS TOJIBKO MOCTE TPYIIIBI, U CJIEAOBATEIFHO B HAa4aje TOBBIPAKEHUS —
OeccmbicieHHbl. [loaTOMYy B rpymnmax 3HaK BOIpOCa, CIEAYIOUIMHA cpa3y 3a OTKpbIBaroIleld CKOOKOH,
O3Ha4yaeT 0COOBII TUI TPYIIIHI, B HAILIEM ITPHIMEPE — HMEHOBAHHYIO.

Jlpyroit THI IpyMIibl, KOTOPBIA YacTO UCIOJIb3YyeTCsl — He3aXBaTbIBawIas rpynmna. OHa MOXeT
MPUTOJUTHCS B TE€X CIyYasx, KOrJla HE HY)KHO 3aXBaThIBAaTh COJACPKUMOE TPYIIBI, a HA/IO MPHUMEHHUTh
e€ ToJIbKO i rpynnupoBku. Hanpumep, B BeimenpuseaénHoM npumepe ¢ SID, Takas rpynmna Oblia Obl
0osee ymMecTHa:

PS C:\> "S-1-5-21-1964843605-2840444903-4043112481" -match "AS(?:-\d+)+$"

True

PS C:\> $matches

Name Value

0 S-1-5-21-1964843605-2840444903-4043112481

CuHrakcuc Takoi rpynmsl: (?:moaBbIpakeHue). [ pymimbl MOXKHO U BKIIAJBIBATH OJIHY B IPYTYIO:
PS C:\> "MAC address is '00-19-D2-73-77-6F"." -match "is '([a-A\d]{2}(?:-[a-\d]{2}){5})™
True
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PS C:\> $matches

Name Value
1 00-19-D2-73-77-6F
0 is '00-19-D2-73-77-6F"

1.11. YnpaBasiionye HHCTPYKIUH
1.11.1. Uucrpykuus If ...Elself ... Else

B o6mem cityuae cuntakcuc nHctpykimu If umeer Bua
If (ycrosuel)
{60k _xonal}
[Elself (ycrosue2)]
{6s10k_Koma2}]
[Else
{6s10k_Koma3}]

ITpu BeIMONHEHUH MHCTPYKIMH I IpoBepsieTCss HCTUHHOCTH YCIOBHOTO BBIpAKEHHS yciosuel .
Ecmu  ycrosuel wmveer 3nauenme $True, To BeImONHsAETCS ONOK_Koial, MmOCie 4Yero BBIMOIHCHHUE
uHcrpykiuu if 3aBepmaercs. Ecnu ycrosuel umeer 3nHauenue $False, mpoBepsieTcst MCTHHHOCTH
YCIIOBHOTO BBIpaXkeHus1 ycaosuel. Eciu yenosue? umeer 3nauenre $True, To BeIIONHSAETCS 00K KOoaa2
U BbINOJHEHUE HHCTPYKIuH if 3aBepraercs. Eciu u ycrosuel, u yenosue2 umerot 3uauenue $False, to
BBIMIOJTHSIETCSI OJIOK _KOJ1a3 ¥ BBIOJHEHUE HHCTPYKIHH If 3aBepiiaeTcs.

IMpumep ucnosnb30BaHus UHCTPYKIHHK If B HHTEpaKTHBHOM pexxuMe paboTel. CHavasga nepeMeHHoi $a
npucBouM 3HaueHue 10:
PS C:\> $a=10
3areM CpaBHUM 3Hau€HUE MEPEMEHHOMN ¢ unciaoMm 15:
PS C:\> If ($a—eq 15) {
>> ‘3navenue $a pasHo 15’
>>}
>> Else {‘ 3nauenue $a He paBHO 15°}
>>
3nauenue $a ve pasuo 15

M3 npuBeAeHHOTO MprUMepa BUIHO TAKXKe, YTO B 0007104Ke PS B MHTEPAaKTHBHOM pEXHUME MOXKHO

BBIMIOJTHSITh HHCTPYKIIUHU, COCTOSIINE U3 HECKOJILKUX CTPOK, YTO TOJIE3HO TP OTJIAJIKE CIICHAPHEB.

1.11.2. Huxast While u Do ... While

Cawmprii ipoctoii u3 1ukiaoB PS — mukn While, B koTopoM KOMaH/IbI BBITIOIHSIOTCS JI0 TEX TIOP,
HoKa ImpoBepsieMoe ycinoBue umeeT 3HaueHue $True. Mucrpykius While nmeer cnenyrommuii cHHTakcuc:
While (ycnoBue) {60k _koman}
[Mukn Do ... While moxox wHa tmukn While, onHako ycimoBue B HeM mpoBepsieTcs He 10 0Jioka
koman, a nocie: Do {6mox_komana} While (ycnosue). Hanpumep:
PS C:\> $val=0
PS C:\>Do {$val++; $val} While ($val —ne 3)
1
2
3

1.11.3. Huka For
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OObruHO MK FOr mpuMeHsIeTCsl sl POXOXKICHHS M0 MACCHBY U BBIMTOJHEHUS OINPECICHHBIX
NEUCTBUM € KayKIbIM U3 €ro 3jeMeHToB. CUHTaKcUC HHCTpYyKUuu For:
For (naunmarus; ycnosue; mopropenue) {6mox komana}. [Tpumep
PS C:\> For ($i=0; $i —It 3; $i++) {$i }
0
1
2

1.11.4. Ilmxn ForEach

Wucrpykuus ForEach mossossier mocnemoBateibHO HepeOUpaTh JIEMEHTHI KoJuteKiuid. Camplit
NPOCTOW THUI KOJUIEKIMU — MaccuB. OcobeHHOCTh 1HKIIa FOrEach cocrout B ToM, 4T0 €ro CHHTaKCUC U
BBINTOJHEHUE 3aBHCAT OT TOTO, TJE pacrojioxkeHa WHCTpykius FOrEach: BHe konBeiiepa KOMaH[ HITH
BHYTPH KOHBEHepa.

Hucrpykuusi ForEach BHe konBeiiepa KkoMaH/

B atom cityuae cuntakcuc nukia ForEach umeer Bun:

ForEach ($amement in $xomnexmms) {610k _KoMaH}

Ilpu BemonHeHnu IMkiaa FOrEach aBromartmueckum cosmaercs mepemennas $amement. Ilepen
KQXJIOM WTepaleil B IUKJIEC ATOH MEPEeMEHHOW NPUCBAUBACTCS DHAYCHHE OYECPEJHOTO JJIEMEHTAa B
KoJIeKIu. B pasmene OlOK KOMaHZ COAEP)KATCS KOMAaH/BI, BBITOJIHSIEMBIC HA KaXKIOM SJIEMEHTE
koutekiuu. [IpuBeneHHblil Hike 1K1 FOrEach orobpakaer 3HaueHus semeHToB MaccuBa $lettArr:

PS C:\> $lettArr = “a”, “b”,’c”

PS C:\> ForEach ($lett in $lettArr) {Write-Host $lett}
a

b

c

Uuctpykuus ForEach moker Takke HCIOMB30BAaThCS COBMECTHO C  KOMAaHJICTAMH,
BO3BpAIAOIIMMHU KOJUIEKIIUH 3JIeMeHToB. Hampumep:

PS C:\> $In = 0; ForEach ($f in Dir *.txt) {$In +=$f.length}

B mpumepe cosmaercs u oOHymseTcs mepemennass $In, sarem B muxie ForEach ¢ momormipto
koManuiera dir ¢opmupyercs kosekuus (aitnoB ¢ pacumpeHueM tXt, HaXOISIIMXCS B TEKYIIEM
karaynore. Muctpykius FOrEach mepeGupaeT Bce 3eMEHTBI 3TOM KOJUICKIIMH, HA Ka)KIOM IIIare K
TeKylleMy (ailiry BBIMONHIETCS OOpalieHHe ¢ momolplo nepemenHoi $f. B Omoke komana numkia
ForEach x texymemy 3Hauenuro mepemernoit $In nobGasnsercs 3mauenue cpoiictBa Length (pasmep
¢aiina) mepemennoir $f. B pesynmprare BbimonHeHHs Iukiaa B mnepemeHHod $In Oymer momyden
CyMMapHBIi pa3mep (paiIoB B TEKyIIeM KaTaiore, KOTOpbIe UMEIOT pacimperue txt.

Hucrpykuus ForEach BuyTpu koHBeiiepa KomMaH

Ecnu unctpykuus ForEach nosinsiercst BHyTpH KoHBeitepa koMana, To PS HCHonb3yeT MceBJOHIM
ForEach, cootBercTByromuii komaniery ForEach-Object. B aTom ciydae dakTudecku BBITOIHSICTCS
koManuier ForEach-Object u He TpeOyercst yacth mHcTpykimu ($a7eMeHT IN $KOIUIEKIHS), TaK KakK
9JIEMEHTHI KOJUICKIIUK OJIOKY KOMaH/I MPEeI0CTaBISIET MPEAbIAyIas KOMaH/1a KOHBeiepa.

Cunrakcuc nHctpykuuu FOrEach BuyTpu koHBeitepa KOMaHI UMEET BHT:

komanja | ForEach {6mox xomamm}

PaccMOTpeHHBIH BbIlIE TPUMEP IMOJCYeTa CYMMapHOro pasmepa (aiaoB U3 TEKYIIero Karaaora
IS IAaHHOTO BapHaHTa MHCTpyKiuu FOrEach mpumer cnemnyrommii BuT:
PS C:\> $In = 0; dir *.txt | ForEach { $In +=$_.Length}

B mpuBemeHHOM MpUMepe CrenuanbHas TepeMeHHas $  wucmoms3yercs it oOpameHust K
TeKylleMy 00bEKTY KOHBelepa U U3BJICUCHHS e€r0 CBOWCTB.
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1.12. YnpaBiaenue BbiBoa0M KomaH1 B PowerShell

PaccmoTpum, kakum oOpa3oM cucreMa (OpMHpPYET CTPOKH TEKCTa, KOTOpbIE BBIBOAATCS Ha
9KpaH B pe3y/bTaTe BBHIMOJHEHHS TOW WM MHOM KOMaHIbl (HAaOMHHUM, uTo KoMmaHmiueTsl PowerShell
Bo3BpamaoT .NET-00beKThI, KOTOpbIE, Kak MPaBUJIO, HE 3HAIOT, KAKMM 00pa3oM oToOpakaTh ce0si Ha
JKpaHe).

B PowerShell wumeercs ©6a3za manHbix (Habop XML-daitnoB), coaepkamas MOIYIH
dbopMaTUpOBaHUS TIO YMOJYAHUIO sl pasnuvHbiX THHIOB .NET-00beKTOB. DTH MOAYIH ONPEACISIOT,
KaKHe CBOMCTBa 00bEKTa OTOOpaXKarOTCs IPU BBIBOZE U B KaKOM (opmare: crucka uiy Tabnuusl. Korga
00BEKT JOCTUraeT KOHIAa KoHBeilepa, PowerShell onpenenser ero Tum u MIIET €ro B CUCKEe 0OBEKTOB,
IUI KOTOPBIX OIpeNesieHo MpaBwio (¢opmaTupoBaHus. Eciau gaHHBIA TUI B clIUCKe OOHApy»KeH, TO K
00BEKTY MPUMEHSETCSI COOTBETCTBYIOIINK MOAYINb hopMaTupoBanusi; eciau HeT, To PowerShell mpocto
otoOpakaet cBoricTBa 3Toro .NET-o0bekra.

Taxoxke B PowerShell moxHO sBHO 3a7maBaTh mpaBuia (JOPMATHPOBAHUS JAHHBIX, BBHIBOJUMBIX
KOMaHJyleTaMH, U M0J00HO KOMaHAHOMY uHTepnperatopy Cmd.exe nmepeHamnpaBisiTh 3TH JaHHBIE B
¢aiin, Ha IPUHTEP WU B ITyCTOE YCTPOHCTBO.

1.12.1. ®opmaTupoBaHue BLIBOAUMON HHPOPMAITUT

B TpaguumoHHBIX 000JI04KaxX KOMaHABI M YTHJIUTHI caMd ()OPMATUPYIOT BBHIBOAWMBIC IAaHHBIC.
Hexkoropeie komanael (Hanpumep, dir B unTeprnperarope Cmd.exe) Mo3BOJSIOT HacTpauBath Gopmar
BBIBOJIA C IOMOUIBIO CIIEIUANIBHBIX TTAPaMETPOB.

B o6omouke PowerShell BeiBox (opMaTHpyrOT TOJNBKO YETHIpE CHENMANBHBIX KOMaHIJIETa
Format (ta6n. 4). Dto ymnpolaer M3ydeHHe, TaK KaK HE HY)KHO 3allOMHHATh CPEJCTBA U MapaMeTphl
(dbopMaTHpOBaHUs IS IPYTrUX KOMaH] (OCTaJIbHbIE KOMAH JICThI BEIBOJ HE (POpPMATHUPYIOT).

Tabmuma 4. Komananets: PowerShell st popmarnpoBanus BeiBoga

Komanpier Omnucanue

Format-Table ®opmaTtupyer BbIBOJ KOMaH/IbI B BHIE TaOJHIIbI, CTOIOIBI KOTOPOU COMEPIKAT CBOMCTBA 0OBEKTa
(Takoke MOTYT OBITH J00aBIIEHBI BBIUUCIAEMBbIe CTONOIEI). I[lommepkuBaeTcss BO3MOMKHOCTH
TpYyIIHPOBKU BEIBOAUMBIX JaHHBIX

Format-List BeiBox ¢opmartupyercss Kak CIHCOK CBOWMCTB, B KOTOPOM KaXKI0€ CBOHCTBO OTOOpaxkaeTcs Ha
HOBOH CTPOKE. HOZUIep)KI/IBaeTCH BO3MOKHOCTD I'pYIITUPOBKH BbIBOAWMBIX JJAHHBIX

Format- s hopMaTUpoBaHUS BHIBOJIA UCIIONIB3YETCS TOJIb30BATEIBCKOE MIPEICTABICHUE (ViEW)

Custom

Format-Wide ®opmaTtupyer 00bEKThl B BHAE UIMPOKOW TaONHUIBI, B KOTOPOH OTOOpa)kaeTcs TOJBKO OJHO
CBOWCTBO KaKI0r0 00bEKTa

Kak yxe oTmevasioce, eciii HM OJIMH U3 KOMaH/U1eToB Format SIBHO He yKa3aH, TO UCIOJIb3yeTCs
MOAYJb (OPMATUPOBAHUS TIO YMOJIYAHUIO, KOTOPBIN OIMpPEACNSIEeTCS M0 TUIY OTOOpa)kaeMbIX TaHHBIX.
Hanpumep, npu BeimonHeHnn koMmanieta Get-Service JaHHBIE IO YMOJTYaHHUIO BBIBOJSATCS Kak Ta0yuIia

¢ Tpems crosnbiamu (Status, Name u DisplayName):
PS C:\> Get-Service

Status Name DisplayName

Stopped Alerter OnoBeumaTesb

Running ALG Crnyxba miuon3a ypOBHSI IPMUIIOXEHMS
Stopped AppMgmt YnpaBJieHME NPUIIOXEHMAMA
Stopped aspnet state ASP.NET State Service

Running Ati HotKey Poller Ati HotKey Poller

Running AudioSrv Windows Audio

Running BITS doHOBasa MHTEJUJIEKTyaJlbHasa Cciiyxba oep...
Running Browser Obos3peBaTesyib KOMIBIOTEPOB
Stopped cisvc Criyx6a MHIEeKCUPOBAHUSA

Stopped ClipSrv CepBep mnanku obMeHa
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Stopped clr optimizatio... .NET Runtime Optimization Service v...

Stopped COMSysApp CucremMmHoe npuinoxeHue COM+
Running CryptSvc Cryx0Obel kpunrorpadmm

Running DcomLaunch 3amnyckK CepBepHBIX HOpoleccor DCOM
Running Dhcp DHCP-KJIMEHT

Jlns wm3MeHeHuss (opmara BBIBOAMMBIX JaHHBIX HY)XHO HAlpaBUTh HX [0 KOHBeHepy
COOTBETCTBYIOMIEMY KoManmueTy Format. Hampumep, ciemyromias koMaH/1a BBIBEJET CHHCOK CITYKO C
MOMOIIBIO KoMaHieTa Format-List:

PS C:\> Get-Service | Format-List

Name : Alerter
DisplayName : Onosewmaresb

Status : Stopped
DependentServices : {}
ServicesDependedOn : {LanmanWorkstation}
CanPauseAndContinue : False

CanShutdown : False

CanStop : False

ServiceType : Win32ShareProcess
Name : ALG

DisplayName : Crnyxba uio3a YPOBHSA NPUIIOXEHUSI
Status : Running
DependentServices : {}
ServicesDependedOn : {}
CanPauseAndContinue : False

CanShutdown : False

CanStop : True

ServiceType : Win320wnProcess

[Tpu ucnonb3oBanuu (hopMara CHUCKa BBIBOJUTCS OOJbIIE CBEACHUN O KaXIOM ciykOe, yeM B
dbopMate TabIUIBI (BMECTO TPEX CTOJOIOB JAHHBIX O Ka)JOH Ciyk0e B opMaTe CIHCKA BBIBOJSATCS
JeBATh CTPOK AaHHbIX). OJHAKO 3TO BOBCE HE O3HA4aeT, 4yTo Komaumiaer Format-List u3Bnekaer
JOTIOJTHUTEJIBHBIE CBEACHUS O CIy)KOax. DTH JaHHBIE COJAEPKaTcs B OOBEKTaX, BO3BpAIIAEMbBIX
komanaiaerom Get-Service, omHako komanmiaer Format-Table, wucmonmbp3yembiii mo ymomuanwmio,
0TOpachIBaeT WX, MOTOMY YTO HE MOXKET BBIBECTH Ha dKpaH 0oJiee TpeX CTOJIOIOB.

[Ipu popmaTHpOBaHUH BHIBOJA C MOMOIIbIO KoMaHmIeToB Format-List u Format-Table moxno
yKa3blBaTb HMEHa CBOWCTBa OOBEKTa, KOTOPBIE JOKHBI OBITh OTOOpaXEHbI (HAIIOMHHUM, 4YTO
MIPOCMOTPETh CIHMCOK CBOWCTB, MMEIOLIUXCS Y 00BEKTA, MO3BOJIIET PACCMOTPEHHBIN paHee KOMaHIJIET
Get-Member). Hampumep:

PS C:\> Get-Service | Format-List Name, Status, CanStop

Name : Alerter
Status : Stopped
CanStop : False

Name :ALG
Status : Running
CanStop : True

Name : AppMgmt
Status : Stopped
CanStop : False

BriBecTn Bce mmeronuecs y 00bEeKTOB CBOMCTBA MOYKHO C TIOMOIIBIO ITapaMeTpa *, HarpuMmep:
PS C:\> Get-Service | Format-table *
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1.12.2. IlepenanpasJ/ieHHe BbIBOAMMOIi nHpopManuu

B o6omnouke PowerShell nmeroTcst HECKONBKO KOMaHIJIETOB, C IOMOIIbIO KOTOPBIX MOKHO
YIPaBIATh BBIBOJOM JAHHBIX. ODTH KOMAaHJUICTHI HauumHaioTcs co cioBa OUt, MX CHHCOK MOYHO
MOJYYHUTD C TIOMOLIbIO0 KOMAHJIETA!

PS C:\> Get-Command out-* | Format-Table Name

Name

Out-Default

Out-File

Out-Host

Out-Null

Out-Printer

Out-String

[To ymomuanuio BeIBOgMMas MHpopMalus nepeaercs komanmpiety Out-Default, koropsiii, B
CBOIO OYE€pe.b, JIEJIErHpyeT BCIO PabOTy IO BBIBOMY CTPOK Ha 3kpaH komanmiery Out-Host. [lns
MOHMMAaHMs JTAHHOTO MEXaHHW3Ma HYKHO YYHTBIBaTh, uTO apxutekrypa PowerShell mompasymenaer
paznuyre MeXAy COOCTBEHHO SAIpOM 000JIOYKM (MHTEPIPETATOPOM KOMAH/) M TIIABHBIM MPUIIOKECHUEM
(host), KoTOpoe UCIOJIB3YET ATO spo. B mpuHIMIIE, B KaYeCTBE IIABHOTO MOXKET BBICTYNAThH JIH0OOE
IMPHUIIOKCHUC, B KOTOPOM pPCaIM30BaH pAd CICHUATIbHBIX I/IHTGp(bCfICOB, MMO3BOJIAIOIIUX KOPPCKTHO
UHTEpPIpETHpOBaTh monydaemyto oT PowerShell unpopmanuio. B  Hamem ciydae TJIaBHBIM
MIPHJIOKCHUEM SIBJISICTCSI KOHCOJIBHOE OKHO, B KOTOPOM MBI paboTaeM ¢ 000J09koi, u komaHpieT Out-
Host nepenaeT BoIBOIMMYIO HH(GOPMAIIHIO B 3TO KOHCOJILHOE OKHO.

[MTapametp Paging xomanmiera Out-Host, momo6HO komanme more umHTepnperaropa Cmd.exe,
MO3BOJISICT OPraHNU30BaTh MOCTPAHUYHBIN BBIBOJ HH(OPMAIIHH, HAIPUMED:

Get-Help Get-Process —Full | Out-Host -Paging

1.12.3. CoxpaHeHue 1aHHBIX B ¢aii

Komananer Out-File mos3Bonsier HanpaBuTh BBIBOJMMBIC IaHHbIE BMECTO OKHA KOHCOJIU B
TEKCTOBBIM (pailsl. AHAJIOTMYHYIO 33Ja4y pellaeT ONepaTop MepeHanpaBieHus (>), 0JHaKO KOMaH]IET
Out-File nmeeT HECKOIBKO JOMOTHUTEIBHBIX MAPAMETPOB, C MOMOIIBI0 KOTOPBIX MOXHO 0ojiee THOKO
yIpaBiIATh BBIBOJOM: 3ajaBaTh THUIT KOAMPOBKHM (aitna (mapametp Encoding), 3amaBats mamuHy
BBIBOJIMMBIX CTPOK B 3Hakax (mapamerp Width), BeiOupars pexxum mnepesamucu Qaiina (mapamerp
Append). Hampumep, cnenyromias KOMaHAa HAmpaBUT WHPOPMAIMIO O BBIMOJHIIONMXCS Ha
KoMIbloTepe mpotieccax B aiin C:\Process.txt, mpuueM naHHbI (aiin Oyger 3amucaH B Qopmare
ASCII:

Get-Process | Out-File -FilePath C:\Process.txt -Encoding ASCII

1.12.4. IlogaBjaenue BLIBOAA

Komanmrer Out-Null cayut 1 moriomeHus TI00bIX CBOMX BXOJHBIX JaHHBIX. DTO MOMKET
IIPUTOANTHCA AJI TOJABJICHMsI BBIBOJA HA DKpaH HEHYKHBIX CBEIACHMM, IOJYyYEHHBIX B KauyecCTBE
no0o4YHOro H(¢¢eKxra BBHINOIHEHHUS KakoW-1M00 KomaHIbl. Hampumep, mnpu co3naHuM KaTajgora

KOMaH,[[Oﬁ mkdlr Ha 3KpaH BbIBOJAUTCA €TI0 COACPIKUMOC:
PS C:\> mkdir spo

Karanor: Microsoft.PowerShell.Core\FileSystem::C:\
Mode LastWriteTime Length Name

d---- 03.01.2009 1:01 Spo
Ecnmu sTa mHpOpMaIus He HyXHa, TO Pe3yJbTaT BbINOJHEHUs koMmauabl MKdir mHeoOxoaumo

nepeaarth mo Koueeiepy komanmiety Out-Null:
mkdir spo | Out-Null
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1.12.5. IIpeodpa3zoBanue 1aHHbIX B popmat html, coxpanenue B (aiijie 1 IpocMoOTp pe3yILTATOB

Jlns mpeoOpasoBanust AaHHbix B (opmar html coyxut komanmier Convertto-html. ITapamerp
Property ompenenser cBoiicTBa OOBEKTOB, BKIIOYaeMble B BBIXOJIHOW HOKyMeHT. Hampumep, s
MOJIyYeHHs CITMCKA BBIMOJHACMBIX MpoiieccoB B ¢opmare html, BkiIrouaromero umsi mporecca u
3arpauenHoe Bpemst CPU u 3amucu pesysbrarta B aiii processes.html moxHo ucmosib30BaTh KOMaH1y

Get-Process | Convertto-html -Property Name, CPU > Processes.htm

Jiis mpocMoTpa coep:kuMoro (haitna MOXKHO MCIIOIb30BaTh KOMaH/JIET
Invoke-Item “ums moxymenTa”

Hanpumep Invoke-Item “processes.htm”

1.12.6. UnBeHTapu3anusa U Auariocruka Windows-komMnboTepoB
Jlns BeiBoa cBeenuii o mporeccope IK ciyxut komanmier Get-wmiobject
Get-wmiobject -Class Win32_Processor | Format-list *

1.12.7. Komanaiersl UIsi H3MEPEHUsI CBOICTB 00beKTOB

Jliist ioMEpeHust BpeMEHH BBIMOJHEHUsT KoMaH1eToB PS ciyxut komanier Measure-Command

B xadecTBe nmpumepa pacCMOTPHM TIOJIyYCHHUE BPEMEHH BBINOJIHEHHE KoMaHyieTa dir

(Measure-Command {dir}).TotalSeconds

JIiist ONydYeHHsT CTAaTHCTUYECKUX JIaHHBIX CIYKUT KomanieT Measure-Object. [Ins urciaoBbix
MAaCCUBOB C €ro IOMOUIBI0 MOYKHO IIOJIYYUTh MAaKCUMAJIBHOE, MHUHUMAJIBHOE, CPEIHEE 3HA4YCHUE
JJIEMEHTOB MAacCUBa M UX CyMMy. EciyM MMeeTcss MHUIMAIU3UPOBAHHBIA MAacCUB MS, IUIA yKa3aHHOU
LIEJIA UCTIOJIB3YETCS KOMaHJIET

$ms | measure-object —maximum —minimum —average -sum

2. METOAUMKA BBIITOJIHEHMA

=

O3HaKOMHTBCS C TEOPETUIECKUMHU CBEICHUSMH.

3amyctuth 000m0uky PowerShell.

3. YBenmuuHuTh NIMPHHY OKHA OOOJIOYKH O MaKCHMAaJbHOH, YBEIMYHUTH BBICOTY OKHA W 33JaTh IIBET
¢doHa u et mwpudra (pexkoMeHayeTcs cuHui (GoH u Oenbil mpudT).

4. BeiBectr conepxumoe katanora Windows (as Opuran 5 u 10 — ¥ MoIKaTaaoroB) Mo yKa3aHHOMY B

Tabn. 5 dopmaty Ha dkpaH U B TekctoBblil ¢aiin.(Ne BPUT'AJIbI BLIBUPAETCS T10 CITUCKY

['PVYTIIIBI)

no

Tabnuna 5. Bapuantel 3aganuii 11 6puran

Homepa | Uto BwmIBOmuTh (MMeHa, | CopTupoBaTh o | YcloBue 0TOOpa
Opuran | pasmep, JaTa CO3JaHMS,
aTprOyTHI)
1,6 Tonbko ¢aitsel ITo pazmepy Pazmep > 10000
2,7 daiinel 1 TogKaTaIoru ITo mate [TepBbie OYKBBI
umenu SY
3,8 Tonpko moaKaTanoru Nmenam [Tocnennsist OykBa
uMenu S win T
4,9 Tonbko daiiner bmp ITo pazmepy Pazmep >50000
5,10 Tonbko ¢aiinsl jpg Nmenam JIroOnIe

Pexomenayercs ucnonbp3oBath ¢GuasTp mo Extension wmu Attributes (B 3aBucuMocTH OT BapHaHTa

3a/1aHMS)

5. BeIBecTH B TEKCTOBBIN (Daii CITMCOK CBOWCTB MpoIlecca, Bo3BpamaeMblii komauietom Get-process
Y Ha 9KpaH — UX 00I11ee KOJIUYECTBO.
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6. CozmaTh TEKCTOBBIN (hails, comepiKaluii CIUCOK BBIMOJHIEMBIX MPOIECCOB, YMOPSIOYCHHBIH 110
BO3pACTaHUIO YKa3aHHOTO B Ta01.6 mapamerpa. IMeHa mapaMeTpoB IPOIIECCOB yKa3aHbl B Ta0I. ©.

Tabnuna 6. BapuanTtel 3aganuii 1y Opura

Homepa CrrcoK BBIBOJMMBIX [TApaMETPOB CopTtupoBarth 1o BbIBecTH MpOIIECChl, y KOTOPBIX
Opuran IPOIECCOB 3HAYCHHIO MTapamMeTpa
1,4 Ums  mpouecca, BasePriority, Wwms mponecca BasePriority > 7
Company
2,6 Id, Ims mporecca, BpeMs CTapra, Bpems cTapra Id > 40
Handles
3,5 Mms mporiecca, Id ,  PriorityClass, | TotalProcessorTime Id > 100

UserprocessorTime,
TotalProcessorTime

7,8 Wms  mponecca,  PriorityClass, Wms npornecca Id > 100
ProductVersion, Id
9,10 Id, Wms mpomecca, WorkingSet, Id CPU>5

CPU

7. Cosmarp HTML-(aitn, comepkamuii CHUCOK BBIMOTHSAEMBIX IPOIECCOB, YIMOPSAOYEHHBIN TI0
BO3pACTaHHIO YKAa3aHHOTO B Tab.5 mapamerpa. iMeHa mapaMeTpoB MPOIIECCOB YKa3aHbI B TA0I. 5.

8. Haiitu cymmapublii 00beM Bcex rpaduueckux (aitmoB (bmp, jpg), HaxoAsmIMXCs B KaTajiore
Windows u Bcex ero mojkarajgorax.

9. BeiBectu Ha 3kpaH cBenenus o L{I1 kommbroTepa.

10. Haiftn MakcuMabHOEC, MUHUMAJIBHOC U CPEIHEE 3HAUCHHE BPEMEHH BBIMOJIHEHUE KOMaH ieToB dir
u ps

11. BBIMOJHNATS MHAUBHUIYATBHBIC 3aIaHUS U CTYICHTOB OpHTraj corjiacHO TaoJr. 7.

Tabnuna 7. Bapuantel 3aanuii A1 CTyJ€HTOB Opuraj

NoNe ConeprkaHre 3a1aHus — pa3padoTaTh KOMaH IET IS

1 1. BeruucaeHus (hakTopHaia OT IETOYUCICHHOM epeMeHHOM ¢ nMeHeM Numb
2. HaXOXJICHUSI MUHMMAJIbHOTO M MAaKCHUMAaJIbHOT'O 3HAYCHUHN YHCe, XpaHsaIuxcs B daiiae nn.txt

2 1. HaxXOXJCHMsI KOJIMUYECTRBA Pa3IMUHBIX YHCEN, XpaHAIuXcs B (arae nn.txt
2. HaXOXKJIEHUS KOJMYECTBA HANOOBIINX YHCEIl, XPaHIMXCcs B (aire nn.ixt

3 1. HaXOXKIEHUS KOJTMYECTBA TIOJIOKHUTEIHHBIX YUCEI, XPaHAIIIXCs B daitne nn.txt
2. HaXOXJICHUS KOJIMYECTBA YeTHBIX YHCEIN, XpaHAImuxcs B (aie nn.txt

4 1. HaXxOKIeHUs B 3a/IaHHOM Kartajiore (aiiia HauOoJIbIIEro pa3Mepa
2. HaXOXKJCHHS B 33JJaHHOM KaTaJiore TpeX (paiijloB HAMMEHBIIIETO pa3Mepa

5 1. HaXOXXIEHHsI CPEeIy BBITIOMHSIOMIMXCS MPOIECCOB UMEH IPOIECCOB, BBITIONHSIIONINXCS B JIBYX HITH
OoJee sK3eMIUIsIpax
2. HaXOXJICHUS CPE¥ BBITIOJTHSIFOIIMXCS MPOIIECCOB UMEHH MPOIIecca, 3aMyIIEHHOTO IMOCIETHIM

6 1. HaXOXIeHUS CPEH BEHITIOJIHSFOIINUXCS MPOIIECCOB UMEH TPEX MPOIIECCOB, UCTIOIH30BABIINX 0O0JIee BCETO

MIPOLIECCOPHOTO BPEMEHHU
2.HaxOXJICHHS CPEJIH BBIMOIHSIONINXCS MTPOIIECCOB UMEHH Tpoliecca ¢ HauOOoBbIIUM pa3MepoM padodero
MHO>KECTBA CTPAHMUII

7 1. HaxOXIEHHWS CpEeAV BBITOJHSIONUXCSA TPOIECCOB MMEH IPOIECCOB C HAWMEHBIIMM 3HAYE€HUEM
BasePriority
2. HaXOXXJEHMS CPEAH BBIMOJHSIOUINXCS MPOLIECCOB MMEH IPOIIECCOB, Y KOTOPBHIX 3HAYEHUS MapamMeTpa
WorkingSet onuaakoBbI

8 1. mpoBepky HanM4Ws B TEKyIIeM Kartaiore (aiioB oJMHAKOBOrO pasMepa. Eciam Takue ¢aiibl ecTh —
BBIBECTH UX UMEHA
2. HaxXOXIECHUS CpeOu BBINOJHSIOIIMXCS MPOLECCOB HMMEH IPOLECCOB C HauOOJBIIMM 3HAYEHUEM
PUOpHUTETA

9 1.maxoxnenus B karamore Windows\system32 umen tpex dll HanboIBIIIET0 U HAUMEHBIIIETO PA3MEPOB
2. HaxoxkaeHus B karasore Windows\system32 umen tpex dll ¢ camoii panHeii gaToit co3nanus

10 | 1. HaxoXJeHUSI Cpedu BBIMOJHSIOMINXCSA MPOLECCOB MMEH TpeX NPOLECCOB, PadOTAIOIIMX B CHUCTEME

JOJIBIIIE BCETO
2. HaAX0XKXICHUA cpezm BBITTOJTHAIOIIINXCA HpOHeCCOB NMCH HpOHeCCOB, UMCHOIIINX OJMHAKOBBIC
ProductVersion
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11 | 1.pa3Ouenust TeKkcTOBOTO (paiiia, COAEPIKAIIEro YeTHOE KOJIMYECTBO CTPOK, HA JIBa TEKCTOBBIX (hailyia, B
Ka)XXJIbIil N3 KOTOPBIX 3aIHCaTh OJJMHAKOBOE KOJINYECTBO CTPOK
2.HaXOoXIeHUs B Karamore Windows u ero moakaramorax umeH oumoOinmorek dll m3 mectu cuMBoIIOB,
HayMHAIIUXCs HA MfC 1 3akaHuMBaroIMXxcs OyKBOii U
12 | 1. maxoxaeHHUs B Katajmore WindOWS u ero mojkaraiorax UMeH (aisaoB, 3aMCaHHBIX PYCCKUMH OyKBaMu
1 MMEIOIIMX paciImperue jpg.
2. HaXOXJIEHUsI B TEKCTOBOM (haiisie, coepKalieM CI0Ba aHTIMHCKOTO U PYCCKOTO SI3BIKOB (OIHO CIIOBO B
CTPOKE), CJIIOB PYCCKOTO sI3bIKa M BBIBOJIA MX HA KpaH
13 1. HaxoxaeHus B TEKCTOBOM (haiiie, cofieprKalieM CII0Ba aHTIIHMICKOTO M PyCCKOTO S3BIKOB M 9ucia (0HO
CJIOBO WJIM YHCJIO B CTPOKE), YHCEJI M BBIBOJIA MX HA SKpaH
14 | 1. HaxoxaeHUs B TEKCTOBOM (haiisie, coliepKalieM CI0Ba aHTIUICKOTO U PYCCKOTO SI3BIKOB (OIHO CIIOBO B
CTpOKeE), CJIOB, HAIIMCAHHBIX C 3ariaBHON OYKBBI U BBIBOJA UX HA OKpPaH
3. OTYET O PABOTE
['oToBUTCS B MUCHMEHHOM BUJE OJMH Ha Opurany. ConepkaHue oTyeTa:
1. TekcThl KOMaH/JIETOB, UCIIOIH30BAHHBIX MPU BIMOTHEHUU 3agaHuil 4 - 11.
2. PesynbTaThl, IOTyYEHHBIC TIPH BBHITIOJHEHUY 3a1anuii 5, 6, 8, 9, 10, 11.
3. TlucbMeHHBIN OTBET HAa KOHTPOJBHBINM BOIPOC (HOMEP BOMPOCa OMpPeIesieTCsl HOMEPOM OpUTaIbI).
4. KOHTPOJIBHBIE BOITPOCHI
1. Tunsr komang PowerShell (PS).
2. VmeHa u CTpYKTypa KOMaH]JIETOB.
3. IlceBOOHUMBI KOMaHI.
4. TIpocMOTp CTPYKTYpHI OOBEKTOB.
5. ®wunbrpanus 00bEKTOB B KOHBeliepe. biiok crieHapusi.
6. Kakyro nadopmanuro BeiBoaut komaraa Get-Help * ?
7. KomananeTs! nist popMaTUpOBaHUs BEIBOJUMON MH(POPMAIIHH.
8. IlepenampapieHre BBIBOJUMOM HHPOPMALIUH.
9. Vmpasnstomue nHCTpYKuuu PS.

10.Ha3HaueHue peryasipHbIX BRIPOKCHHI.
11. CoxpaHeHue JaHHBIX B TEKCTOBOM (aitne u html-gaiime.
12.TTonyuenne cipaBoYHOM HHPOpMaIuu B PS.

1

3.

14.

1
1
1
1
1
2
2
2
2

1. Cranex Ywiesam P. Windows PowerShell 2.0. CnpaBounuk agmunuctparopa / Ilep. ¢ anrd.

S.
6.
7.
8.
9.
0.
1.
2.
3.

Kaxk co3nmate maccus B PS?

Kak 00bequHUTH ABa MaccuBa?

Kak yBenuuuth pasmep co3aannoro B PS maccusa?
Kaxk BBecTH IaHHBIE B MAacCHUB?

UcnonszoBanue komanmiera Out-Null.

Omneparop PowerShell —match.

Hcnonb3oBaHue cuMBoia ” B KOMaHIJIETaX.
Hcnons3oBanue cuMBoiia $ B komanierax.
KonudectBeHHbIe MOAUDUKATOPHI (KBaHTH()UKATOPHI).
Hcnonp3oBaHue rpyIin 3axBaTa.

KomauieTs! st u3MepeHHs CBOUCTB OOBEKTOB.

CIIMCOK HCIIOJIb3OBAHHbBIX UCTOYHHUKOB

NznatenbcrBo «Pycckas penakmmsi»; CI16.: BXB-ITerepOypr; 2010.- 416 c.
2. ITonoB A.B. Brenenue B Windows PowerShell. — CI16.: BXB-Iletepoypr, 2009.- 464 c.
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