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Pabouas mporpamma cocrasiena na ocrose GPrOC BO - OakanaBpuar 110 HalpaBIeHHIO
noaroropku 09.03.01 MudopMaTHKa ¥ BBMHCTHTENBHAS TEXHEKA (npukaz MunoGpHAYKH
Poccrn o1 19.09.2017 1. Ne 929)

Pabouas nporpamma pacemoTpena i 006peHa Ha 3aceTaHIn Kagenps! Beraucnurensroit
TEXHUKH U IIPOrPAMMUDPOBAHHS
08.02.2023, mpotoxox Ne 5 d%
G 0.C. Jlorynosa

3aB. xabenpoit
(/

Pa6oyas nporpammva omo6petia METOIMYECKON KOMEACCHE! NouAC
10.02.2023 r. mporokon Ne 7 W ﬁ
Ipencenarens /Z/Zc'zezzf = B.P. Xpamummn

PaGoyas mporpamMma cocragiena: —~
nouent kadenpst BTull, kauz. Texn. Hayk %

10.B. Kouepxunckas

Perenzenrt:
Hupexrop HAW «IIpoMGe30macHOCTEY, KAHII. TeXH. HayK M.IO. Hapkesuy



JIner akryaauszanumn padoueil mporpaMmbl

PaGouast mporpamMmma repecMoTpeHa, 00CykaeHa u 0100peHa s peanuzamnuu B 2024 - 2025
y4eOHOM rofy Ha 3aceaHuu Kadeapsl BbIUUCINTENBHOM TEXHUKU U TPOrPaMMUPOBAHUS

[Ipotokom ot 20 r. Ne
3aB. kadeapoii O.C. JlorynoBa

PaGouast mporpamMmma repecMoTpeHa, 00CcykaeHa u o100peHa s peanusamnuu B 2025 - 2026
yueOHOM Tojly Ha 3aceaHuu Kadeapbl BBIYUCIUTETHHON TEXHUKH U TPOrPAMMUPOBAHUS

IIporokomor 20 1. Ne

3aB. kadempoii 0.C. HOFYHOBa

Pabouas mporpamma nepecMoTpeHa, o0cyxaeHa u ogoopena st peanusanuu B 2026 - 2027
y4eOHOM rojy Ha 3aceqaHuu Kadeapbl BBIYUCINTEIHLHON TEXHUKH U IPOrPAMMHUPOBAHHSI

[Iporokom ot 20 1. Ne

3aB. kadeapoii 0.C. iOFy'HOBa

Pabouas mporpamma nepecMoTpeHa, o0cyxaeHa u ogoopena st peanmsanuu B 2027 - 2028
y4eOHOM roj1y Ha 3aceqaHuu Kadeapsl BBIYUCINTEIBHON TEXHUKH U TIPOrPAMMHUPOBAHHUS

IIporokomor 20 1. Ne

3aB. kadeapoii O.C. EOI‘YHOBa

PaGouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peanusanuu B 2028 - 2029
y4eOHOM T'oy Ha 3aceaHuy Kapeapsl BBMUCINTENHHON TEXHUKH U TPOrPAMMHUPOBAHUS

IIporokomor 20 1. Ne

3aB. kadenpoit O.C. foryHOBa




1 Iles1u ocBOCHUS I CUMILTAHBI (MOAYJI51)

Hensitmu ocBoeHUs TUCHUIUIMHBI «Teopusi BBIYMCIUTENBHBIX IPOLIECCOBY» SIBISETCS
03HAKOMJICHUE CTYJCHTOB C IMOHATUEM, BHJAMH M MOJEISIMU BBIYMCIMTEIbHBIX IPOILIECCOB,
METOJaMH HX B3aUMOJCHCTBHUS; M3y4eHHE MPOTOKOJIOB U HHTEepdeicoB paboThl C
BBIUMCIUTEIFHBIMA  MPOLIECCAMH; OBIQJCHHE METOJaMu  (POPMAIBHOTO TPEICTABICHUS
B3aMMOJICHCTBHS IPOLIECCOB MPpH oMoty cereit [letpu; popmupoBaHue HaBHIKOB MPOTPaMMHON
peanu3ainuu aIrOPUTMOB CHHXPOHU3AIUH ITPOIIECCOB.

Jlig 1OCTHKEeHUS TTOCTAaBICHHOM 1enu B Kypce «Teopusi BBIYUCIUTEIBHBIX MPOLIECCOBY
pelIaTCs 3aJa4n:

- (dopmupoBaHHS  TMOHATHM O  BBIYUCIUTEIBHOM  MpOIECCEe,  OpPTraHU3alHU
BBIYHMCIIUTENbHBIX MTPOLIECCOB (MapasuIeNIbHBIX, TOCIIEI0BATEIbHBIX, AIbTEPHATUBHBIX ).

- U3y4€HHUS BUJOB aJIpecallii U CTPYKType aJpeCcHOro npocrpaHcTna B paznuunbix OC.

- OCBOCHHUSI QJITOPUTMOB JIUCIIETYEPU3ALUU U METOJOB IJIAHUPOBAHUS BBIYMCICHUU B
MYJIBTUIIPOrPAMMHBIX CHCTEMAaX.

(dbopMUpOBaHHS ~ HABBIKOB  IMPOCKTHPOBAHUS WM  peaju3alid  [pOorpaMM B
MysbTUIIporpammMubIix OC.

2 MecTo TMCHUIIMHBI (MOYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOM MPorpaMmMbl

JucuunnuHa Teopusi BBIUHMCIUTENBHBIX IMPOLIECCOB BXOAUT B 4YacTh Y4EOHOro IjlaHa
dopMupyeMyr0 ydaCTHUKaMHU 00pa30BaTEIbHBIX OTHOIIEHUH 00pa30BaTeIbHON TPOrPaMMBI.

Juisg  u3ydeHus  AMCUUIUIMHBI  HEOOXOAMMBI  3HAHUS  (YMEHHMs,  BJIAJCHUSA),
c(OpMHUPOBAHHBIC B PE3YIIBTATE U3YUCHHSI JUCITUTUTUH/ IPAKTUK:

OrmnepalmoHHbIC CUCTEMBI CeMeicTBa *NiX

MHoronorouHoe nporpaMMUpOBaHue Ha sI3bIKe Java

3nanus (YMEHHs, BIIAJICHUS), TOTYyYCHHbIE NMPH M3yYCHUU TAHHOM NUCIMIUIMHBI OymyT
HEOOXOUMBI 17151 U3YUCHUS] AUCIUILITNH/TPAKTHK:

[IpoekTHas nesTeNbHOCTD

[ToaroroBka Kk ciade u cjaua rocyAapCTBEHHOT0 SK3aMeHa

[IpakTHueckue aciekThl pa3pabOTKU KOMIMIATOPOB

BrinmonHeHue v 3amuTa BeITyCKHON KBaTU(UKAMOHHON paObOThI

3 KomnereHunu ody4yaroiierocsi, popMupyemMbie B pe3yabTaTe 0CBOEHUsI

AUCHUILUTUHBI (MOYJIs1) ¥ IIJIAHUPYEMBbIE Pe3yabTaThl 00yUeHu st

B pesynbrare ocBoeHuss UCHUILTUHBL (MO1yIist) «Teoprs BHIYMCIUTENBHBIX MPOILIECCOBY
oOyyJaronuiics 10mKeH 00J1a1aTh CICYIOIIMMU KOMIIETEHITUSIMU:

KOI[ HHJAUKaTOopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIITN

IIK-6 CniocoOHOCTH K q)OpMaJ'II/BaI_[I/II/I " AJITOPpUTMHU3ALIUN ITOCTABJICHHBIX 3a/1a4, K HAIIMCAHUTIO
nmporpamMMHOro KoJga ¢ HCIOJb30BAHUEM A3BIKOB MpPOrpaMMHUpPOBaHUsA, OINPCACICHUA U
MaHUITYJIMPOBAaHUA OAaHHBIMU U Oq)OpMJ'IeHI/IIO nporpaMMHOro KoJa B COOTBCTCTBHU
YCTAaHOBJICHHBIMHA Tpe6OBaHI/I5IMI/I

[1K-6.1 OreHnBaeT Ka4eCTBO MAaTEMATHIECKON MOJIENH TTPH (HOpMaTU3aAIIH 3a/1auu
MpeIMETHOM 001acTH

I1K-6.2 OneHnBaeT KavyecTBO pa3pa0OTaHHBIX AITOPUTMOB ISl TOCIEAYIOIIETO
KOJMPOBAHMUS

[1K-6.3 OneHuBaeT BHIOOP MPOrPaMMHBIX CPEACTB Uil IPOrpaMMHUPOBAHUA U
MAaHUIYJIMPOBaHUs  JAHHBIMU B COOTBETCTBUM  YCTAaHOBJICHHBIMU
TPeOOBAHUIMU




4. CTpyKTypa, 00bEéM H coep:KkaHue TUCHUIIMHBI (MOAYJISA)
OO6mast Tpy10€MKOCTh JAUCIUIUIMHBI COCTABISIET 4 3a4eTHBIX enuHull 144 akaa. 4acoB, B TOM

HHUCJIC:

— KOHTaKTHas paborta — 12,9 akaz. 4acos:
— aynuropHas — 10 aka. 4acos;

— BHeayuTopHas — 2,9 akaJl. 4acos;

— caMocTosiTeNnbHast pabora — 122,4 akaj. 4acos;
— B hopMe MpakTUIECKOi o aroToBku — 0 akaj. Jyac;,
— IMOATOTOBKA K 3K3aMeHy — 8,7 akaj. yac

d)opMa aTTCCTalllMH - OK3aMCH

AynutopHas = =
KOHTaKTHas paborta E 5 dopma TEKyIEro
=
B aKaJ. yacax o Bun KOHTPOJISI
Paznen/ Tema 2 (B axan ) E B . P Kon
> 3 © | caMOCTOATENBFHOU |  yCIIeBaeMOCTH U
JCIUTUTAHB R [ . | xommerenun
o & paboThI MIPOMEKYTOUHOM
na6. | mpakr. | € &
Tlex. - [ TPAKT. | = aTTeCTaluy
3aH. 3aH. | QU &
1. Teopust BbIUMCIEHHH
1
CamocToATenbHOE
u3ydeHue y4eOHoOH
i yiaet 1. becena —
11 OmnpeneneHust U Hay4yHOH
oOcyxieHne
BBIYHCIUTEIIBHOTO JIUTEPATypPHI. 2 TpoBepKa I1K-6.1,
npoiiecca, METO/IbI 0,5 1 12 2. Pabora ¢ - 11poBep I1K-6.2,
WHUBUAYaTbHBIX
MIPEACTABICHUS u NIEKTPOHHBIM . I1K-6.3
(dopmanmzanum €OHIKOM Sanatii
p ’ i ’ 3. YcrHslit onpoc.
BBITIOJTHCHHUE
mabopaToOPHBIX
pabot
5
1
CamocrosTenbHoe
- 1. Becena -
u3ydeHue yueOHoun
1.2 3amyck, UCIOJIHECHHE U L HavaHO o0CyXIeHHE
PEXKUMBI HCIIOJTHEHUS i 2. ITpoBepka
mpoiiecca Ha HTCPATypPL. WHIUBUYAJIBHBIX IK-6.1,
p y 05 | 1 18 2. PaGora ¢ yar MK-6.2,
BBIYHCITUTENHHON MallnHe; 3amaHui
3JIEKTPOHHBIM [K-6.3
MEXaHU3MBbI MaMsITH, 3.
y4eOHUKOM, . N
CXEMBI IIPOTPaMM Y CTHBIH/TECTOBBIN
BBITIOJTHCHHUE
orpoc.
mabopaToOpHBIX
pabot
Hroro no pazaeny 1 2 30
2. MexaHU3MBl ¥ alTOPUTMBI
peanuzanuu mpouecca Ha
BBIYHCIUTEIHHOMN MaIliHe
1
CamocrosTenbHoe
2.1 Monenu u3yueHue y4eOHOH
M yHes 1. Becena -
BBIYHCITUTENHHBIX Y HAy4YHOU
oOcyxkaeHne
MPOLIECCOB; TPOIECCHl U JIUTEPATYPHI. 2 Tposepka [K-6.1
motroku B OC; Teopus| 5 | 0,5 1 14 2. Pabora ¢ - 1'poBep I1K-6.2,
MHIVBHIYaTbHBIX
napajieabHbIX 2JIEKTPOHHBIM - ITK-6.3
BBIYHCIICHNAN;  aJIrOPUTMBI YIeOHUKOM, .
3. YcrHeIi onpoc.
JHCIeTYEPU3AIUU BBINIOJIHEHHE
11abopaToOpHBIX

pabot




2.2 MynbTHUIIPOrpaMMHBIE

1.

CamocTrosaTensHoe
CHCTEMBI i METOBI MBVUCHIE VICOHOI
MJAaHUPOBAaHUS B HHX; qu Ha y:Oﬁ 1. becena - I1K-6.1,
MPUOPUTETHI TIPOIIECCOB H 05 20 J'II/ITe};j“ o o0cyXieHHe I1K-6.2,
MIOTOKOB; CUCTEMBI PaTypbL. 2. YcTHBIN ompoc. I1K-6.3
2. Pabora c
pealbHOTO  BPEMEHH W
JNEKTPOHHBIM
JCTIIETYEPU3alUsI B HUX
y4eOHUKOM
1.
CaMoCTOATEILHOS 1. Becera -
u3yucHHe y4eOHOMH )
W HaYIHOG o0CyXIcHHE
2.3 CuHXpOoHHU3aIUs J'II/ITep};j‘ypr 2. TTpoBepka K-6.1
[IPOILIECCOB; OJOKUPOBKU H ’ MHIUBUIYaJIbHBIX )
MI;XI?-IIHI/I?,MI:I P HX 0.5 20 2. Pabora ¢ ! 3a)1zg{1/n?1 1IK-6.2,
AJIEKTPOHHBIM I1K-6.3
paspernieHus CGHIKOM 3.
i i Y CTHEBII/TECTOBBIH
BBITTOJTHEHHE OIIDOC
1a00paTOPHBIX poc.
pabot
HWroro no pazneny 15 54
3. Meroapl TNpencTaBICHUS W
TEXHOJIOTHH OpraHu3alyu
BBIYKCIICHUH
1.
CaMoCTOATEILHOE
3.1 ITpuHuMnB! u3ydeHue yueOHon 1. Becena —
MMOCTPOCHHS,  AJITOPHUTMBI U Hay4yHOUH oéc KICHIE
IIOBEJICHUS, CII0COOBI JIUTEPATYpPHI. 2 1_311 oBC Ka' I1K-6.1,
peanu3anu, obnactu 1 22 2. Pabora ¢ I/IHZ[;/IBIEZ[ ajf HBIX I1K-6.2,
IPUMEHEHHUS; JJIEKTPOHHBIM 3a11a§1/1171 I1K-6.3
KJIaCCHYECKHUE 3a1a49n YUeOHUKOM, 3 Vernsii Oi'I oc
CUHXPOHHU3AIUH BEITIOJTHEHHE ' P
mabopaToOPHBIX
pabot
1.
CaMocToATETHLHOE 1 Becera
u3ydeHue yueOHoun oéc " éHHI/IC
3.2 O0bektsl sapa OC, U Hay4HOUH 2 1_31, olllse Ka'
MpeHa3HaueHHbIE JUTSE JIUTEPATYPHI. - ;/IB If aJ'Iprle [K-6.1,
pelieHus 3a7a4 0,5 16,4 2. Pabora ¢ t 3an§§nﬁ I1K-6.2,
CHHXPOHHU3ALIUN; CPEICTBa 3JIEKTPOHHBIM 3 ’ [K-6.3
MEXITPOTpaMMHOI'0 0OMeHa €OHHKOM o .
porp ya i VY CTHEII/TEeCTOBBIN
BBITIOJTHEHHE OIIDOC
mabopaToOpHBIX P
pabor.
HWroro no pazngeny 1,5 38,4
4, Dk3aMeH
I1K-6.1,
.1 Dx3amen K3aMeH -6.2,
410 D I1K-6.2
I1K-6.3
Hroro no pazaeny
Hroro 3a cemectp 4 122,4 JK3aMeH
HToro no gucLUIINHE 4 122,4 JK3aMeH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

1. TpaguirioHHbIe 00pa30BaTENbHbIE TEXHOJIOTHH, OPUEHTUPOBAHHBIEC HA OPraHU3alHIo
00pa30BaTEeNLHOIO Mpolecca M MPEANoJaralollylo MNpsMYK TPAHCISALUUI 3HaHUH OT
IpernoiaBaTess K CTyIeHTY.

®opmbl y4eOHBIX 3aHATHUH C UCIIOIb30BAHUEM TPAJAULIMOHHBIX TEXHOJIOTHI:

Wudopmanmonnas JeKuus — I[OCIENOBAaTEIbHOE H3JIOKEHHE Marepuaja B
JUCLUIUIMHAPHOM JIOTHKE, OCYIIECTBISIEMOE NPEUMYIIECTBEHHO BepOaJbHBIMU CpEICTBAMU
(MOHOJIOT MpEeno1aBaTes).

JIaGoparopHas paboTa — opranusanus yd4eOHoH paboThl ¢ pealbHbIMU MaTepUaIbHBIMU U
UH(POPMALIMOHHBIMA OOBEKTaMH, HKCIEPUMEHTAIbHAs pPadoTa C aHAJIOTOBBIMH MOJCISIMU
peabHbIX OOBEKTOB.

2. TexHosnoruu mpoOIEMHOTO OOyuUeHHs] — OpraHu3as 00pa30BaTENLHOTO MpoIlecca,
KOTOpas MpeIoaracT MoCTaHOBKY MPOOJIEMHBIX BOIIPOCOB, CO3AaHUE YUEOHBIX MPOOIEMHBIX
CUTYalHi ISl CTUMYJIUPOBaHHS aKTUBHOM MTO3HABATEIBHOM AEATEIBHOCTH CTYICHTOB.

3. MHTepakTHBHbBIE TEXHOJIOIMH — OpraHu3anus oO0pa3oBaTeIbHOrO MpoLecca, KOTopast
IpEeIoiIaraeT akTUBHOE U HEJIMHEHHOE B3aMMO/ICHCTBHE BCEX YUaCTHUKOB, IOCTH)KEHUE HA STON
OCHOBE JINYHOCTHO 3HAYMMOT'0 JJIsl HUX 00pa30BaTeIbHOIO pe3yibTaTa.

@opMbI yueOHBIX 3aHSATHHA C HMCIIOJIB30BAaHHEM CIICHUAIN3UPOBAHHBIX WHTEPAKTHUBHBIX
TEXHOJIOTHUM:

Jlekumst «oOpaTHOM CBS3M» — JEKIHMS—IPOBOKANMS (M3JI0KEHHE MaTepHajja ¢ 3apaHee
3arJIaHUPOBAHHBIMU ommnoOkamn), nexkuus-oecena, JEKIMS-AUCKYCCHS,
JEKIHS-TIPECC-KOHPEPEHITHS.

4.  HHpopMallMOHHO-KOMMYHHMKAlIUOHHbIE ~ O0pa3oBaTeibHbIE  TEXHOJIOTMH  —
opranu3zaiys 00pa3oBaTeNbHOTO MPOIIECca, OCHOBAHHAS HA MPUMEHEHHUH MPOTPaMMHBIX Cpel U
TEXHUYECKUX CPECTB pabOThI C 3HAHUSMU B PA3IMYHBIX IPEAMETHBIX 00IaCTSIX.

6 YueOHO-MeTOIMYeCKOE 0O0ecredeHue CaMOCTOSITeIbHOI padoThl 00y4aroIuXCsl
[Ipencrasneno B mpunoxxenuu 1.

7 OuneHovHble cpeacrea AJsl IPOBEICHUSA HpOMe)l(yTO‘IHOﬁ aTrrecranmumn
Hpe,[[CTaBJ'IeHLI B ITPUJIOKCHUHA 2.

8 YueOHo-MeTOAMYecKOe H HH(POPMALIMOHHOE OOecnevyeHue TUCIUIIHHbBI (MOTYJIs1)

a) OcHOBHas JIMTEepaTypa:

1. becnanos, /[. A. OmnepaluoHHbIE CUCTEMBI PEAJbHOIO BPEMEHM U TEXHOJIOTHHU
pa3paboTku Kpocciutar)OpMEHHOTO porpaMMHoro obecrieuerust. Yacts 1 : yuebHoe mocoowue /
H. A. becnanos, C. M. TI'ymanckuii, H. M. KopoOeitnukoBa ; HOxHblil (eaepanbHbIi
yauBepcuteT. - Poctos-Ha-Jlony ; Taranpor : M3narenbctBo HOxkHOro QenepaibHoOro
yauBepcureta, 2019. - 139 c. - ISBN 978-5-9275-3367-1. - Tekcr : snekrponHsiif. - URL:
https://znanium.com/catalog/product/1088203 (mara o6pamenus: 17.05.2023). — Pexum
JI0CTyTA: IO MOJIITUCKE.

2. becmanos, JI. A. OmnepanMoHHBIE CHUCTEMBI PEATHFHOTO BPEMEHH W TEXHOJIOTHH
pa3paboTku KpoccmiaTOpMEHHOTO IPOrpaMMHOTo obecnieueHus. Yacts 2 © yyeOHOe mocodue /
HO. A. becnanos, C. M. I'ymanckuii, H. M. KopobGeitnukoBa ; HOxHbIii denepanbHbIi
yHuBepcuteT. - PoctoB-Ha-Jlony ; Taranpor : WM3parensctBo HOxHOro denepaabHOro
yauBepcuteta, 2019. - 168 c. - ISBN 978-5-9275-3368-8. - Tekcr : anekrponubii. - URL:
https://znanium.com/catalog/product/1088205 (mara oOpamenus: 17.05.2023). — Pexum
JIOCTyTA: MO MOJIITUCKE.

0) lomotHuTeILHASI IUTEPaTypa:
1. Ky3uernos, A.C. CucremMHOE mporpamMmmupoBanue : yued. mocooue / A.C.



Kysnenos, U.A. SIlkumos, I1.B. Ilepecynbko. - Kpacnosipck : Cub. denep. yu-t 2018. - 170c. -
ISBN 978-5-7638-3885-5. - Tekct : 3JICKTPOHHBIH. - URL:
https://znanium.com/catalog/product/1032183 (nara o6pamenus: 17.05.2023). — Pexxum nocrymna:
0 TIOJIMTUCKE.

2. Kapenosa, E. JI. OCHOBBI MHOTOIIOTOYHOTO W MapaUICILHOTO IMPOTPAMMHPOBAHHUS:
Yuebnoe nocobue / Kapernosa E.JI. - Kpacuosip.:CPVY, 2016. - 356 c.: ISBN 978-5-7638-3385-0. -
Tekcr : anmextponnsiii. - URL: https://znanium.com/catalog/product/966962 (mara oGpariieHus:
17.05.2023). — PesxuM 10CTYIIA: 110 MOITHCKE.

B) MeToanyeckue ykazaHusi:
Metoauueckue ykazanus npuseeHsl B [Ipunoxxennn 1

r) [Iporpammuoe obecneuenue u UnTepuer-pecypceni:

IIporpamMmmHoe obecnieueHue

Haunmenosaunue [10 Ne noroBopa Cpox 1eiCcTBUS JINLICH3UN

MS Office 2007
Professional
MS Visual Studio

Ne 135 o1 17.09.2007 0OeCcCpovHO

2017 Community |cBo6oaHo pacmipoctpansemoe [10 06eccpouHo
Edition
IIpodeccuonanbubie 6a3p1 JTAHHBIX H HHGOPMANMOHHbIE CIIPABOYHbIE CHCTEMbI
HasBanue kypca Cchlika
HanuonaneHas MH(POPMALMOHHO-aHAINTHYECKAs URL:
cucreMa — Poccniickuii MHAEKC Hay4HOTIO IUTHPOBAHUS '

(PUHILY) https://elibrary.ru/project_risc.asp

9 MaTtepuaJbHO-TEXHHYECKOE o0ecTeyeHne TUCIUTLIHHBI (MOILYJIs1)

MarepuaabHO-TEXHHUECKOE 0OecrieueHUe AUCHUIUINHBI BKITIOUAET:

1. JlexuunonHas ayautopus aya. 282. MynbTUMeIuitHbIE CPEe/ICTBA XPaHEHUS], TIepeiaul U
npeJicTaBlIeHUs UHPOpMaIUK.

2. Kommnbrotepusle kiaccel lLlenTpa wuHpopmamnuonHsix TtexHonoruit ®I'BOY BO
«MI'TY». IlepcoHanbHble KOMIBIOTEPHI, OOBEIUHEHHbIE B JIOKAIbHBIE CETU C BBIXOJOM B
Internet, ocHalieHHbIE COBPEMEHHBIMM MPOTPAMMHO-METOAMYECKUMH KOMILJIEKCAMH  JUIS
penieHus 3a7a4 B 001acT UHPOPMATUKU U BEIYMCIUTEIbHOW TEXHUKH.

3. Ayauropuu Al CaMOCTOSITEIbHON pabOThl: KOMITBIOTEPHBIE KJIACCHI; YNTAIbHBIE 3aJIbI
6ubmuorexu. Bee kiaccel YUT nu ACY ¢ nepcoHabHBIMU KOMITBIOTEpaMHU, BbIX010M B IHTEpHET
U C JOCTYIIOM B 3JIEKTPOHHYIO MH(OPMAITMOHHO-00pa30BaTeNbHYIO CpEly YHUBEPCUTETA.

4. AynuTtopuil 1uisi TPYNIOBBIX U MHAWBHUIYAJIBbHBIX KOHCYJIbTAMH, TEKYIIETO KOHTPOJIS
U IPOMEKYTOUHOM artectauuu. Aya. 282 u kiaccsl YUT u ACY.

5. llomemenust Ui CcaMOCTOSITENTbHOM pabOThHl  O0yYarOIIMXCS, OCHAIEHHBIX
KOMIIBIOTEPHON TEXHHMKOW C BO3MOXXHOCTBIO MOJKIIOYEHHs K ceTH «VIHTepHET» M HaauuueMm
JIOCTYTIA B AJICKTPOHHYIO HH(POPMAIIMOHHO-00pa3oBaTeabHyI0 cpeny opranusammn. Kimaccer YUT
nACY.

6. IlomemeHuss ans XpaHEeHUS € MPOQWIAKTUYIECKOTO OOCITY)KUBaHUS Y4eOHOTO
o0opynoBanus. LIeHTp nHGOPMALIMOHHBIX TEXHOJIOTUH — aya. 372



Hpuioxenne 1

Y4eOHO-MeTOAMYECKOE 00ecTieYeHHe CAaMOCTOSAITeIbHOM PadoThl 00y4YaArOINXCS

[To muctumuae «Teopusi BEIMUCTUTENBHBIX MPOIECCOB» MPEIyCMOTPEHA ayIUTOpHAs H
BHEAYJUTOPHAS CAaMOCTOSITeIIbHAs paboTa 00yJaroIInuXCs.
AynutopHas ~ caMOCTOsATEIbHas padoTa  CTYIEHTOB TNPEIOJaraeT  BBIIIOJHECHUE
71a00paTOPHBIX padOT IO pa3eiam.
JIABOPATOPHAS PABOTA Nel.
YTEHUE KAPTBI IPOLIECCOB U ITIOTOKOB

Lenv pabomot

W3yuuts QyHKIME U nporeaypsl cemetricta TO0IHelp32, cocrapnsromux moaMHOKECTBO
Win32 API, koTopbie MO3BOJISIIOT MOJYYUTh CBEICHHUS O HEKOTOPBIX HHU3KOYPOBHEBBIX aCHEKTaX
pabotsl OC. B vactHOoCTH, MOTY4YUTh UHGOPMAIIMIO 000 BCEX MPOIECCaX, BHIIOIHSIOUINXCA B
CHCTEME B JaHHBII MOMEHT, a TaKXKe MOTOKAaX, MOAYJISAX, IPHUHAICKALINX KaXKIOMY IPOLECCY.

Hugpopmayusn

BonbIMHCTBO AaHHBIX, odydaeMbix oT (yHkiui ToOIHelp32, ucmons3yercs, riaBHbIM
00pa3oMm, MPUI0KEHUSIMU, KOTOPBIE JOJHKHBI 3arisapiBaTh «BHYTpH» OC [2].

Momenmanvuvle chumrku

braromapst MHOoro3anaunoii nmpupojae OC, Takre 00bEKThI, KaK MPOIECCh, TOTOKU, MOIYIIH
U T.I., MOCTOSHHO CO3JAIOTCS, Pa3pymIaroTcs W MOAU(GUIUPYIOTCS. VI MOCKOIBKY COCTOSIHHE
KOMITBIOTEpPA HEMPEPHIBHO HU3MEHSIETCS, CUCTEMHas WH(OpMaIus, KOTopas, BO3MOKHO, OymaeT
UMETh 3HAYEHUE B JaHHBIA MOMEHT, 4epe3 CEKyHJy YK€ HHKOTo He 3amHTepecyeT. Hampumep,
HPEANOI0KHUM, YTO HEOOXOAMMO HamMcaTh MPOTPaMMy Il PETHCTPAIlMUd BCEX MOIYICH,
3arpy>KeHHBIX B cHCTeMY. ITOCKOJIBKY OIepalioHHasi CHCTEMA B JIF000€ BpEMsI MOKET IIPEPBaTh
BBINIOJTHEHUE TIOTOKA, OTPa0ATHIBAIOIIECIO MPOrpaMMy, YTOOBI MPEAOCTaBUTh KAaKHE-TO KBAHTHI
BPEMEHH JIPYTOMY IIOTOKY B CHCTEME, MOIYJIH TEOPETHUYECKHA MOT'YT CO3/IaBaThCs M Pa3pyIIaThCs
Jla’Ke B MOMEHT BBIOOPKH HH(OpPMAIIUHU O HHUX.

B 51Ol 1uHAMUYecKOW cpene MMEET CMBICH CAENaTh «CHUMOK» CHUCTEMBbI B 3aJaHHbBIN
MOMEHT BpeMeHH. JlaHHbIi CHUMOK Jenaetcst ¢ momoripio ¢pyukiuu CreateToolhelp32Snapshot.

HANDLEWINAPICreateToolhelp32Snapshot(
DWORDdwFlags,
DWORDth32ProcessID);

[Tapamerp dwFlags o3nagaer tun uHOpMAIMK, TMOMICKANMHA BKIIOYCHHIO B
MOMEHTAQJILHBI CHUMOK. JTOT MapamMeTp MOKET MMETh OJHO M3 3HAYCHUH, MEPEYHCICHHBIX B
Tabm. 1.

Bropoit mapamerp, th32ProcessID, 3amaer uaentudukarop mporecca. Jas TeKyiiero
npolecca JTaHHBIA TapaMeTp npuHuUMaeT 3HaueHwe 0. DTOT mapaMerp HUCIONIb3YeTCsl B TOM
ciydae, ecaum mapamerp dwFlags npunumaer 3madenus TH32CS _SNAPHEAPLIST wmm
TH32CS_SNAPMODULE. B ocTanbHbIX ciy4asx UTHOpUpyeTcs (mpuHuMaeT 3Hadenue 0).

Tabmuma 1
3nauenue nmapamerpa dwFlags
3HaueHue Onucanne
TH32CS_INHERIT O3HayaeT, YTo IECKPUIITOP CHUMKA OY/IET HacJelyeMbIM

DOKBHUBAJICHTHO 3a/IaHUIO 3HAUCHHIA:

TH32CS_SNAPHEAPLIST,

TH32CS_SNAPALL TH32CS_SNAPMODULE,

TH32CS_SNAPPROCESS,

TH32CS_SNAPTHREAD

TH32CS_SNAPHEAPLIST | BxirodaeT B CHUIMOK CMCOK Ky4 33JJaHHOTO ITpolecca

TH32CS SNAPMODULE BxiroyaeT B CHMMOK CIMCOK MOJYJIEH 3aJaHHOTO
- nporecca




3HaueHne Onucanue

TH32CS_SNAPPROCESS | BxiouaeT B CHUIMOK CIIHCOK IIPOIIECCOB
TH32CS _SNAPTHREAD | BxirogaeT B CHUMOK CITHCOK ITOTOKOB

Oyuxuus CreateToolhelp32Snapshot Bo3Bpaiaet gecKpHUnTOp CO3MaHHOTO CHUMKA HITH -1
B ciy4yae ommOKu. BosBpaiaemblii IecKpunTop padboTaeT Mmomo0HO APYTHM JIECKPUIITOpam
OTHOCHTEJIBHO TPOIIECCOB U MOTOKOB, TSI KOTOPBIX OH jeiictBuTeneH. [1o 3aBepiieHnn paboThI ¢
cosmannbiM  (yrkiueir  CreateToolhelp32Snapshot  neckpunTopom, s OCBOOOKICHHUS
CBSI3aHHBIX C HUM pecypcoB ucnoinb3yiite pynkuuto CloseHandle.

Obpabomka ungopmayuu o npoyeccax

Mmest fecKpUNTOp CHUMKA, COJepXKalmlMid HHQOpManmuo O Tmpoleccax, MOXKHO
BOCIIOJIb30BaThCS ABYMSI (DYHKITUSIMH, KOTOpPBIC TO3BOJISIFOT IOCJIEIOBATEIBHO MPOCMOTPETh
CBEJICHUS 0060 BCEX nporeccax B cucTeMe.
OyukiuuProcess32FirstuProcess32NextonpeaeneHpICIeYIOIMMOOPa3OM:

BOOL WINAPI Process32First(
HANDLE hSnapshot,
LPPROCESSENTRY32 Ippe);

BOOL WINAPI Process32Next(
HANDLE hSnapshot,
LPPROCESSENTRY32 Ippe);

ITepBeliinapamerp, hSnapshot, yoOenxpyHKUUNABISIETCAAECKPUITOPOMCHIMKA,
Bo3BpainaeMbiMpyakuueiiCreateToolhelp32Snapshot.

Bropoit mapamerp, Ippe, npencrasusier coboit crpykrypy PROCESSENTRY 32, xoropast
nepegaeTcs no ccpiike. 1o Mepe nmpoxokJieHus Mo AJIeMeHTaM IepedyrciieHuss QyHKIUU OyayT
3aI0JIHATH 3Ty CTPYKTYpPY MH(popMmarueii o ciaenyromem npouecce. 3anuce PROCESSENTRY32
orpeenseTcsaTaK:

typedef struct tagPROCESSENTRY32 {

DWORD dwsSize;

DWORD cntUsage;

DWORD th32ProcessID;

DWORD th32DefaultHeaplID;

DWORD th32ModulelD;

DWORD cntThreads;

DWORD th32ParentProcessID:;

LONG pcPriClassBase;

DWORD dwFlags;

char szExeFile[MAX_PATH];

} PROCESSENTRY32;

typedef PROCESSENTRY32 * PPROCESSENTRY32;
typedef PROCESSENTRY32 * LPPROCESSENTRY32;

ITonst cTpyKTYypHI:

dwSize — pa3mep ctpykrypsl PROCESSENTRY32. /lo ucnonb3oBanust 3To# 3amucu moie dwSize
JIOJDKHO OBITh MHUIIMATN3UpoBaHo 3HaueHueM Sizeof (PROCESSENTRY 32);

cntUsage — 3HadeHue cYeTYMKa CChUIOK mporecca. Korja 3To 3HaueHHe CTaHeT paBHBIM HYIIIO,
OTepaIMOHHasi CUCTEMa BBITPY3UT MPOIIECC;

th32ProcessID — naenTruuKamoHHBIH HOMEP TpoIiecca.

th32DefaultHeaplD — uaentudukarop ID mis Kydw mporiecca, ASHCTBYIOMIEH O YMOITYaHHIO.
3tot ID umeer 3Hauenue Toabko st pyHkuuid T00IHelp32, u ero Henmb3s Mcmonb30BaTh ¢
npyrumu pyakimsmu Win32;

th32ModulelD — uneHTHGUIUPYET MOy, CBSI3aHHBIH C MIPOLIECCOM. DTO MOJIC UMEET 3HAUCHHE
TosbKO T yHkmmii ToolHelp32;



cntThreads — koMYECTBO MOTOKOB HAYAJIO BBITIOIHATHCS B IAHHOM TIPOIIECCE;

th32ParentProcessID — naeHTHUIPYET POAUTEILCKUI MPOLIECC TS JAHHOTO MPOIECCa;

pcPriClassBase — Ga3oBbiii mpuoputer mporiiecca. OmnepalioHHAas CUCTEMa HUCIOJIb3YeT 3TO
3Ha4YeHHe JUIsl yIpaBiieHus: paboToli MOTOKOB;

dwFlags — 3ape3epBupoBaHoO (HE HCIIOJIL3YETCS);

szExeFile comepuT CTPOKY ¢ OrpaHHYMBAOIIMM HYJIb-CUMBOJIOM, KOTOpasi PEACTABIISACT COOOH
nyTh 1 uMs ¢aitna EXE-nporpammsl uiu npaiiBepa, CBSI3aHHOTO C JAHHBIM IIPOLIECCOM.
[Tocne cozmanusi CHUMKa, CoJlepsKaliero nH(opmaluio o npoueccax, A Onpoca JaHHBIX

10 KQKJIOMY HPOLIECCY CIIEAYeT BbI3BaTh CHavyana GpyHKiu Process32First, a 3atem BbI3bIBaThH

byukuuio Process32Next qo Tex mop, moka oHa He BepHeT 3HaueHue false.

Obpabomka ungpopmayuu 0 nOMmoxax

Jlnst cocraBiieHHsl CIMCKA IOTOKOB HeKoToporo mpouecca B T00IHelp32 mpexycmorpens
nBe (DYHKIMH, KOTOpbIE aHAJOTMYHBI (QYHKIHMSIM, MpPEIHA3HAYCHHBIM JIJISI PETUCTPALIUH
nporieccos: Thread32First u Thread32Next, 1 0OBSBIAIOTCS CICAYIOIIAM 00Pa3oOM:

BOOL WINAPI Thread32First(
HANDLE hSnapshot,
LPTHREADENTRY32 Ipte);

BOOL WINAPI Thread32Next(
HANDLE hSnapshot,
LPTHREADENTRY32 Ipte);

[Tomumoo6bIaHOTONapamMerpahSnapshot (IecKkpunTOpCHUMKA,
Bo3BpaiaeMbiMpyakuueiiCreateToolhelp32Snapshot),
stumbyHKIAMTaKkenepeaaercanocceuikenapamerpruna THREADENTRY32. Kak u B ciiydae
GyHKIMH, paboTaromuX C Mpoleccamu, Kaxaas u3 Hux 3anonHser 3amuck 1 HREADENTRY 32,
00BsIBICHHE KOTOPOI IMEET BUJI:

typedef struct tagTHREADENTRY32{

DWORD dwsSize;

DWORD cntUsage;

DWORD th32ThreadID;

DWORD th320wnerProcessID;

LONG tpBasePri;

LONG tpDeltaPri;

DWORD dwFlags;

} THREADENTRY32;

typedef THREADENTRY32 * PTHREADENTRY32;
typedef THREADENTRY32 * LPTHREADENTRY32;

[Tons cTpyKTYpBHI:

dwSize — pa3mep CTPYKTYphI, ¥ MMO3TOMY OHO JOJDKHO OBITh MHHUI[MATU3UPOBAHO 3HAYCHUEM
sizeof(THREADENTRY 32) 1o ncnonb30BaHus 3TOW CTPYKTYPHI;

cntUsage — cYeTyuk CChUIOK JaHHOTO MoToka. I[Ipu OOHylneHMH 3TOro CcueT4yhKa MOTOK
BBITPY’KaeTCsl ONEepaliMOHHON CUCTEMOM;

th32ThreadlD — uaenTHdUKAIMOHHBI HOMEP MOTOKA, KOTOPBIH MMEET 3HAYCHHE TOJBKO JIIsI
¢ynkuuii ToolHelp32;

th320wnerProcessID — unentuduxarop ID mporecca, KOTOpoMy MPUHAIICKUT JaHHBIN MOTOK.
3toT ID MOKHO HCIIONB30BaTh ¢ Apyrumu GpyHKimsvua Win32;

tpBasePri — 6a30BbIif KJTacC MPUOPUTETA MOTOKA. DTO 3HAYEHHE OJMHAKOBO IS BCEX MOTOKOB
JAHHOTO npouecca. OnucaHus TUX 3HAYEHUH NpHUBeIeHbI B Ta0I. 2.

dwFlags — 3ape3epBupoBaHoO (He UCIIOIB3YETCS).

Tabmumna 2

3HayeHHEe KOHCTAHT MpHOpUTEeTOB (mapametp tpBasePri)



Koncranrta 3HaucHHUE
THREAD PRIORITY _IDLE -15
THREAD PRIORITY_LOWEST -2
THREAD PRIORITY_BELOW_NORMAL -1
THREAD PRIORITY_NORMAL 0
THREAD PRIORITY_ABOVE_NORMAL 1
THREAD PRIORITY_ HIGHEST 2
THREAD PRIORITY_TIME_CRITICAL 15

CIucKd MOTOKOB, IMOJIydeHHBIE ¢ moMoinsio (GyHkiuii TOOIHelp32, He cBsa3biBaroTCs ¢
OTIpeIcIEHHBIM MTOTOKOM. [103TOMY Mpu CKaHUPOBAHWUHU TTOTOKOB HYKHO 0053aTEJILHO MTPOBEPSTH
pe3yJbTaT TaK, YTOOBI TIOTOKK OBUIN CBSI3aHBI C HHTEPECYIOLINM BaC IIOTOKOM.

Obpabomka unghopmayuu 0 MOOYIAX

Ormpoc Mojtysieil BBIOJHACTCS HPAKTUYECKH TaK JKe, KaK OIPOC MPOLECCOB MM ITOTOKOB.
s storo B ToolHelp32 npenycmorpens! pynkiun Module32First u Module32Next, koropsie
OIPEICIISIOTCS CICAYIOLIMM 00pa3oM:

BOOL WINAPI Module32First(
HANDLE hSnapshot,
LPMODULEENTRY32 Ipme);

BOOL WINAPI Module32Next(
HANDLE hSnapshot,
LPMODULEENTRY32 Ipme);

Ipumep.C nomoiisio GyHKIMH 1 npoueayp cemeiicta TOOIHelp32 cunrtars undopmarmio
0 Ipoleccax M MOTOKAX, 3aMyIIEHHBIX B CUCTEME B ONpeAeNICHHbI MOMEHT BpEMEHH (BHIIOTHUTH
«MOMEHTAJIbHBIH CHUMOK - SNapshoty).

#include <vcl.h>
#include <tlhelp32.h>

int main(){

// Qumaemxapmynpoyeccos

HANDLE WINAPI SnapShot_Pr;
SnapShot_Pr=CreateToolhelp32Snapshot(TH32CS_SNAPPROCESS,0);
if ((int)SnapShot_Pr==-1)

ShowMessage(”He moey npouumams xapmy npoyecCog”);
tagPROCESSENTRY32 ProcEntry;
ProcEntry.dwSize=sizeof(ProcEntry);

// Cuumvieaem nepaulil npoyecc u3 CnucKa
Process32First(SnapShot_Pr,&ProcEntry);

// Humaemezoudenmugpuxamop

DWORD ProclD=ProcEntry.th32ProcessID;

// Umsucnonusemozogatiina

AnsiString ProcName=ProcEntry.szExeFile;

/7 CuumuleaemMKoau4ecmeonomoKos

DWORD ProcThreadcount=ProcEntry.cntThreads;
inti=1;

// Iloka ne onycmeem CRUCOK, dumaem npoyeccoul
while (Process32Next(SnapShot_Pr,&ProcEntry))
{ -
i++;
ProcID=ProcEntry.th32ProcessID;



ProcName=ProcEntry.szExeFile;
ProcThreadcount=ProcEntry.cntThreads;

}// C nomokamu nocmynaem mak dice
return O;

}

3aI[aHI/I€ AJI1 CaMOCTOATECIIBHOI'O PEIICHUA

Tpebyemcs coz0amv npozpammy, NO3GONANOWYIO NPOUUMAMb CAUCOK 3ANYUJEHHBIX 6
cucmeme npoyeccog u nomokos. Ha puc. 1 npuseden pesynomam pabomol npocpammoi.

#* Kapra npoueccos M notokoe_lpumep

Mpouecce: Morokw,

D npowecca |MM:| WMCMNOAHAEMOra aiina  |Komuuecteo notokoe | # | |10 noToka |0 poauTeneCKora npoueccal -~
a [Spstem Process] 1 4076 4

4 System 71 2152 4

976 SMS5.EXE 3 2496 4

1068 CSRSS.EXE 15 2492 4

1036 WINLOGOM. EXE 23 3972 4

1140 SERVICES EXE 15 530 576

1152 LSASSEXE 12 924 978

1300 ATIZEV EXE =] oan 978

13z SWCHOST.EXE 17 1078 10e2

1396 SWCHOST.EXE 10 ~ ||1080 1068 »

Mpoueccos: 63 MoTokos: 601

KapTa npousccos 1 noTokos: I

Puc. 1. KapTa npoiieccoB 1 MoTOKOB
KoumponbHuvie 6onpocwl

1. TIlpuBenute MOHATHE «MOMEHTAIBHOTO CHUMKa». C IOMOIIBIO KaKOH (YHKLIUHU €ro MOKHO
MOJIYYUTh?

2. Hudopmaruio o Kakux 00beKTax f1pa OlepaluoOHHON CUCTEMbI COJEPKUT «MOMEHTAIBHBIN
CHUMOK»?

3. Bo3MoOXHO, aM co31aThb CHHMMOK, COJEpXalluil TOJIbKO HH(OpMaluio o mpoleccax,

3aIlyIleHHbIX B cucTeme?

Kakyto nadopmaruio MOKHO y3HaTh O IMPOLIECCE HA OCHOBE CO3/IaHHOT'O CHUMKa?

Kakyro napopmannio MOXHO y3HaTh O IOTOKE HA OCHOBE CO3JJaHHOT'O CHUMKa?

Kakyto ¢yHkuo Heo0X0AMMO NPUMEHHTh K CO3/JaHHOMY CHHMMKY JUIS TOJTY4EHUS

nH(pOpPMaLIUU O BCEX MPOIIECccax, 3alylIeHHbIX B cucTeMe?

7. Kakyro ¢QyHKIMIO HEOOXOIMMO MNPHUMEHHUTh K CO3JaHHOMY CHUMKY Ui TOJy4eHHs
nH(pOpMaLIUU O BCEX MOTOKAX, 3alyIlIEHHbIX B cUCTEME?

8. Kak onpenenuts Juist 11000r0 MOTOKA, 3aMyLIEHHOTO B CUCTEME, €r0 pOJUTEIbCKUIl porecc?

9. Kakue peiicTBUSI BBHINOJHUT OIEPAlMOHHAS CHUCTEMA, KOTJAa CUETYMK CCHUIOK Mpoliecca
CTaHET PaBHBIM HYJIIO?

10. Ilepeuncnute OCHOBHBIE 0a30BbIC KIACCHI TPUOPUTETOB TIOTOKOB?

o ok

JIABOPATOPHAS PABOTA Ne2.
YTEHUME KAPTBI TIAMATHU

Ilenv pabomut
[TonydyeHne MpaKTHUECKUX HABBIKOB MO wucmoib3oBanuto WIN32AP| s ucciemnoBaHus
mamsta Windows.

Hugpopmayusn
Bupmyanvnoe adpecrnoe npocmpancmeo npoyecca

KaxxgoMy mporieccy BbienseTcss COOCTBEHHOE BUPTYyalbHOE aJApecHOe MPOCTpPaHCcTBO [3].
Tt 32-pa3psiHbIX TPOIecCoB ero pasmep cocrtaBiseT 4 /6. COOTBETCTBEHHO 32-OWUTHBIM
yKazareiab MOXET ObITh J0ObIM ywcioMm oT 0x00000000 no OxFFFFFFFF. Bcero, Takum
o0pa3omM, ykaszarenb MOXeT nmpuHuMaTh 4 294 967 296 3naveHwil, 4TO KaK pa3 W IMEepPEKpbIBAET
YeTHIPEXTUra0aToBbIil  Muana3zoH. [lms 64-pa3psiHBIX  MPOLIECCOB  pasMep  aIpecHOro
MpPOCTpaHCTBAa paBeH 16 sk3abaiiTam, MOCKOJIbKY 64-OMTHBINA yKazaTellb MOXKET OBITh JIFOOBIM
guciom ot Ox00000000 00000000 no OxFFFFFFFF FFFFFFFF.

[TockoNbKY Ka)XXIOMy MPOIECCY OTBOAUTCS 3aKPBITOE aJpEeCHOE MPOCTPAHCTBO, TO KOTIa B



npoliecce BBIOJHIACTCS KaKOM-HUOYAb MOTOK, OH MOJy4YaeT JOCTYH TOJIBKO K TOH MaMsTH,
KOTOpasi IPUHAUICKHUT ero npoueccy. [laMaTs, OTBeieHHAs IPYTUM IIPOILIECCaM, CKPBITA OT ITOTO
MIOTOKA U HEJIOCTYITHA EMY.

BupryansHoe agpecHoe MPOCTPAHCTBO KaXkJOTO Ipoliecca pazduBaercs Ha paszmensl. Mx
pa3Mep U Ha3HauYCHHE B KAaKOH-TO Mepe 3aBHCAT OT KOHKpeTHOro siapa Windows (tatu. 3).

B paznene «list koZa M AaHHBIX MOJIB30BATEIBCKOIO PEXKUMay PACIIONaracTcsi 3aKphITas
(HepazzemnsieMasl) 4acTb aJpPECHOrO INPOCTpaHCTBA mpouecca. Hu oguH mporecc HE MOXKET
HOJYYUTh JOCTYH K JAQHHBIM JPYroro Ipolecca, pa3MEmeHHBIM B 3ToM paszene. OCcHOBHOM
00beM JTaHHBIX, MPUHAIISKAIINX MPOIECCy, XPAaHUTCS UMEHHO B 3TOM paszjelne (3TO Kacaercs
BCeX MpuiIokeHui). [1o3ToMy npuiioskeHnss MeHee 3aBUCHMBI OT B3aUMHBIX «KalpHU30B», U BCS
cucreMa (yHKIIMOHUPYET yCTOMUUBEE.

Windows-gyrkyuu, coobwarowue 0 cocCmosimuy CUCMEeMHOU NAMAMU
U UPMYATILHO20 AOPECHO20 NPOCMPAHCMBA 8 NPOYECCax

MHorue mnapameTpsl OMNEpPAMOHHON CHUCTEMBbI (pa3Mep CTpaHUIlbl, TPAHYISIPHOCTD
BBIICJICHUS] MAaMSTH U Jp.) 3aBUCIT OT UCIIOJIb3yeMOro B KOMIIbIOTEpE mpoiieccopa. [loatomy
HENb3sl KECTKO «3alllMBaTh» HMX 3HAYEHHS B HMCXOAHBIM KOJA mporpamm. ITy HH(OpMAaIUio
H€O6XOI[I/IMO CUUTBIBATH B MOMCHT HWHUIHAIMU3AHMKU IpoHecca C IMMOMOMIbIO q)YHKIII/II/I
GetSystemInfo:

VOID GetSystemInfo(LPSYSTEM_INFO IpSysteminfo);
Tabnuma 3

Paznensl aIPpECHOTO IMPOCTPAHCTBA ITPpOICCCa

32-paspsigHas

- 64-pazpsaHast
Paznen Windows 2000 Windows 2000 Windows 98

(1a x86 u (1a Alpha u 1A-64)

Alpha)
Hns BeisiBnenus Hynesbix | 0X00000000 0x00000000 00000000 0x00000000
yKaszaTesei 0x0000FFFF 0x00000000 O0O00FFFF | OXxO0000FFF
Hns  coBmectuMocTH €
0x00001000
nporpammamu  DOS  u | Her Her OX003EEEEE

16-pazpsimHont Windows
Jns  xoma W JaHHBIX

0x00010000 0x00000000 00010000 0x00400000

gg;;ﬁ:mm’c“om OX7FFEFFFF | 0X000003FF FFFEFFFF | Ox7FFFFFFF

3akpeIThIid, pazmepoM 64 | 0X7FFF0000 0x000003FF FFFFO000 Her

K6 OX7FFFEFFF | 0X000003FF FEFFFFFF

fg’{ comux MMES . 080000000
ainoB, mnpoeuupyembix | Her eT OXBEEFEEEE

B I1aMSTh)

Jlin koma u jamHbx | 080000000 | 0x00000400 00000000 | 0xC0000000

peskuMa spa OXFFFFFFFF | OXFFFFFFFF FFFFFFFF | OXFFFFFFEF

B ¢ynknuro GetSysteminfo nmepenaercs agpec crpykrypet SYSTEM_INFO, u ¢pyHkuuns
UHHUIAATA3HPYET SJIEMEHTHI 3TOH CTPYKTYPHI:

typedef struct _SYSTEM_INFO {

union {
DWORD dwOQOemld;
struct {
WORD wProcessorArchitecture;
WORD wReserved;
h
b

DWORD dwPageSize;



LPVOID IpMinimumApplicationAddress;
LPVOID IpMaximumApplicationAddress;
DWORD dwActiveProcessorMask;
DWORD dwNumberOfProcessors;
DWORD dwProcessorType;

DWORD dwAllocationGranularity;
WORD wProcessorLevel;
WORDwWProcessorRevision;

} SYSTEM_INFO;

[Tpu 3arpy3ke cuctema onpeesnseT 3Ha4eHUs JIIEMEHTOB ATOH CTPYKTYPHI; JJIsi KOHKPETHOU
CHCTEMBbI MX 3Ha4YeHUs moctosHHbl. Dynkius GetSystemInfo npexycmoTrpena cnenuaibHO UIst
TOTO, YTOOBI ¥ TPUIIOKEHUSI MOTJIM TMOJy4aTh 3Ty uHpopmanuio (puc. 2). 3 Bcex 3iieMeHTOB
ctpyktypbl SYSTEM_INFO nuiis ueTsipe UMEIOT OTHOIIICHHE K amsTH (Ta0u. 4).

Tabmauua 4
Onementsl cTpykTypsl SYSTEM INFO
DJIEMEHT Onucanue
Pasmep crpanuubl namstu. Ha mpouneccopax x86 3to
dwPageSize 3HadeHue paHo 4096, a va nporeccopax Alpha — 8 192
OaiiTam

MuHUMaNIBHBINA aApec NaMATH JOCTYIIHOTO aJpEeCHOr0
IIPOCTPaHCTBA Ul Kakaoro mpoiecca. B Windows 98
T0 3HaueHue paBHO 4 194304, wmu 0x00400000,
MOCKOJIBKY HWXHHUE 4 MO aJpecHOro NpOCTpaHCTBA
Kaxoro mpoiecca Heaoctymnusl. B Windows 2000 sto
3HaueHue paBHO 65536, mwim 0x00010000, Tak kak B
9TOM cHUCTeMEe pe3epBHUpYIOTCs Jiniib nepBbie 64 KO
aJIPECHOTO MPOCTPAHCTBA KAXKJIOTO MpoIecca
MakcumanbHBbIi aipec NamsaTH JOCTYITHOTO aIPECHOTO
MPOCTPAHCTBA, OTBEJCHHOTO B JIMYHOE MOJIH30BAHHE»
kaxaoMy mporeccy. B Windows 98 ator aapec paseH
2147 483 647, umu OX7FFFFFFF, Tak xak BepxHue
IpMaximumApplicationAddress | 216 3anumaror oOmme (aiasl, MpoeHUpyeMble B
NaMATh, U pa3AeIsieMblii KO ONEPaliOHHON CHCTEMBI.
B Windows 2000 stoT ampec COOTBETCTBYET Hayairy
paszena 1 KoJa U JaHHBIX PEKUMa siIpa 332 BEIUCTOM
64 K6

['paHynSpHOCTH pE3EPBUPOBAHUS PETHOHOB JPECHOTO
MPOCTPAHCTBA.

IpMinimumApplicationAddress

dwAllocationGranularity

Ocranbhble a1neMeHTs! cTpyKTypbl SYSTEM_INFOmpusenenst B Tadu. 5.
Tabmuma 5

Onementsl cTpykTypsl SYSTEM INFO

DJIEMEHT Onucanue
dwOemld Ycrapen; 6oJibliie HE HCIIONIB3YeTCs
wReserved 3ape3epBUPOBAH HA OyayIee; OKa He UCTIOJIh3YEeTCs

dwNumberOfProcessors | Hucio mporeccopoB B KOMIBIOTEPE

butoBas macka, koTtopas cooOOIIaeT, KakKue MpPOIEeCCOpPHI
AKTUBHBI (BBITOJHSIOT TOTOKH)

Ucnonezyercst Toapko B Windows 98; coobmaer Ttun
nporeccopa, Hanpumep Intel 386, 486 wnu Pentium
Ucnonp3yercs tonbko B Windows 2000; cooOmaer Tum
wProcessorArchitecture | apxutekTypbl  mpomeccopa, Hanpumep  Intel,  Alpha,
64-pazpsanbiid Intel win 64-paspsinnas Alpha

dwActiveProcessorMask

dwProcessorType




DJIeMEHT Onucanue

Ucnonezyercst tompko B Windows 2000; cooOuraer
wProcessorLevel JOTIOJTHUTETHHBIC MOAPOOHOCTH 00 aApXUTEKTYype
nporieccopa, Hanpumep IntelPentiumPro uau Pentiuml|
Hcnone3yercss Ttoapko B Windows 2000; cooGimaeT
wProcessorRevision JOTIOTHUTEIbHBIE ~ TIOJPOOHOCTH 00  ypOBHE  JAHHOM
ApXHUTEKTYPhI pOIIEccopa

= System Info E|E| @

Froceszaor Architecture: Intel
Processar level: [unknawn)
Processor revision: [unknovan)
Mumber of processors: 1
Active processor magh: 0x0000000000000001
Allocation granularity: B5.53E
Page size: 4,096

Minimum app. address: 00010000
Maximurm app. address: FFFEFFFF

Puc. 2. Cucremuas uadopmarus 3],
nosyueHHas npu BbizoBe Gpynkun GetSysteminfo

B Windows umeetcst pyHKIMS, TO3BOJIAIONIAS 3alIPAIIUBATH ONPEICICHHYI0 HH(OPMAIIHIO
00 yJacTke maMsTH IO 3aJIaHHOMY ajipecy (B mpejenax aJpecHOro MPOCTPAHCTBA BI3BIBAIOIIIETO
npoiiecca): pa3mep, THIT TaMATH U aTpuOyThl 3amuThl. OnucannedynkuuuVirtualQuery:

DWORD VirtualQuery(

LPCVOID IpAddress,

PMEMORY_BASIC_INFORMATION IpBuffer,

DWORDdwLength);

[Mapuas eii ¢pynkuums, VirtualQueryEx,coobmaer Ty ke WHGOPMAIMIO O MaMsTH, HO B
npyrom mporiecce. OnucanuedyuxiuuVirtualQueryEx:

DWORD VirtualQueryEx(

HANDLE hProcess,

LPCVOID IpAddress,

PMEMORY_BASIC_INFORMATION IpBuffer,

DWORDdwLength);

Ot QYyHKIMH MISHTHYHBI € TeM HcKimoueHueM, 4uro VirtualQueryEX mnpunnmaer
omucarens Tporecca, 00 aIpecCHOM TMPOCTPAHCTBE KOTOPOTO HEOOXOJMMO MOJYYUTh
uHdopmarnmio. Yame Bcero dynkuumeit VirtualQueryEX mosp3yroTcs OTJIAAYUKH U CUCTEMHBIC
YTHIIMTBI — OCTalIbHBIC MpHIIOKeHus obpatarores k VirtualQuery. Ipu Beizose VirtualQuery(Ex)
napametp IpAddressgomkeH comepkath ajgpec BUPTYaIbHON MaMSATH, O KOTOPOH HEOOXOIMMO
TIOJTyYHTh UH(POPMAIIHIO. [Tapamerp IpBuffer— 3TO azpec CTPYKTYpBI
MEMORY_BASIC_INFORMATION, xotopyto Hamo co3naTh Tepel BBI30OBOM (DYHKIIHH.
JlaHHast CTPYKTypa OIpe/eNieHa B CIEAYIOIEM BH/IE:

typedefstruct  MEMORY_BASIC_INFORMATION { // mbi

PVOID BaseAddress;

PVOID AllocationBase;

DWORD AllocationProtect;

DWORD RegionSize;

DWORD State;

DWORD Protect;

DWORD Type;

} MEMORY_BASIC_INFORMATION;

typedef

MEMORY_BASIC_INFORMATION *PMEMORY_BASIC_INFORMATION;

[MTapamerpdwLength3anaerpasmMepcTpyKTyphI MEMORY_ BASIC INFORMATION.
OyukiuaVirtualQuery(Ex)Bo3BpariaeTunciio6aiiToB, CKOMMPOBAHHBIXBOYDED.

Wcnone3ys aapec, ykaszanublii B mapamerpe IpAddress, dyukmus VirtualQuery(EX)
3aIoJHSET CTPYKTYpY MH(POpPMAIMEl O JUana3oHe CMEKHBIX CTPAHMIl, MMEIOIIUX OJMHAKOBBIC
COCTOSIHUE, aTpUOYTHI 3aIUTHI U THIT. ONHCaHKE YIIEMEHTOB CTPYKTYPBI IPUBEICHO B TA0II. 6.

OTnenbHBIM CTpaHuIiaM (PU3UYCCKON MaMSITH MOYKHO TIPUCBOUTH CBOM aTPUOYTHI 3aIIUTHI,



MPEJICTaBICHHEIC B TA0I. 7.

Tak kak pynkus VirtualQueryEX mpuHiMaeT onucaresb Ipolecca, BO3HUKAET podiema
MOJTyYeHUSs onucaTes (JECKPUITOpa) Ipolecca Mo u3BecTHOMY uaeHTudukaropy nporuecca. [1lo
UIECHTU(HUKATOPY MOXKHO OMPEAEIUTh JACCKPUITOP JIFOOOTO Mporecca ¢ MOMOIIbI0 (PyHKIIUN
OpenProcess:

HANDLE OpenProcess(

DWORD dwDesiredAccess,

BOOL blnheritHandle,

DWORD dwProcessld);

Tabauua 6
OnemenTbIcTpyKTYpel MEMORY BASIC INFORMATION
DJIeMEHT Onucanue
CooOmiaer TO e 3HaueHue, 4ro W mapamerp IpAddress, Ho
BaseAddress OKpYIJIEHHOE 10 OMrKaiIlero MEeHbIIEro pa3Mepa, KpaTHOro pasmMepy
CTpaHHIIBI

Wnentudunupyer 06a30BBIi ajpec pPerHOHA, BKIIIOYAIOIIETO B cels
azpec, ykasaHHblil B mapamerpe IpAddress

Wneatudumupyer aTpuOyT 3aIIUTHI, TPUCBOCHHBIN PETUOHY TPHU €T0
pe3epBupoBanuu (Tabm. 7)

CoobmmaeT cyMMapHbIil pazmep (B 0aifTax) rpyIisl CTPAHHII, KOTOPbIE
HauMHAIOTCI ¢ ©Oa3zoBoro aapeca BaseAddress m umenT Te XKe
aTpuOyThl  3aIUTBI, COCTOSHHUE © THUI, YTO ¥ CTPAHMIIA,
pacnosioKeHHas 10 aapecy, ykazanHoMy B mapametpe IpAddress
Coobmaer cocrossane (MEM_FREE, MEM_RESERVE wm
MEM_COMMIT) Bcex CMEKHBIX CTpaHHII, KOTOPbIE UMEIOT T€ KE
aTpuOyThl  3aIIUTBI, COCTOSHUE W THI, 4YTO H CTPAHUIIA,
pacrosioKeHHas 10 aapecy, ykazanHoMy B mapametpe IpAddress.
Ilpu MEM_FREE »snementsr AllocationBase, AllocationProtect,
Protect u Type conepxaT HeompenejeHHbIE 3HAYCHHs, a IMpH
MEM_RESERVE HeonpeneneHHOe 3HAYCHHE COJCPKUT DJICMEHT
Protect

Unearudumupyer arpudyr 3amutel (PAGE_*) Bcex cMexHBIX
CTpaHUIl, KOTOPHIE UMEIOT T€ e aTPUOYTHI 3alIUThI, COCTOSIHHIE U THII,
YTO U CTpaHUIIA, PACTIOJIOKEHHAS 110 aJpecy, yKa3aHHOMY B ITapamMeTpe
IpAddress (tab:1. 7)

Unentuduuupyer Ttun ¢usudeckorn mnamsatu (MEM IMAGE,
MEM_MAPPED umu MEM PRIVATE) (tabn.8), cBs3aHHOW ¢
Type TPYNINONW CMEXHBIX CTpPaHUI], KOTOPhIE HMEIOT TE€ K€ aTphOyTHI
3allUThl, COCTOSIHWE W THUII, YTO W CTPAHMIIA, PACIIONOKEHHAsI IO
ajzipecy, ykazanHoMy B mapamerpe IpAddress.

AllocationBase

AllocationProtect

RegionSize

State

Protect

Tabnuua 7
ATpHOYTBHI 3aLTUTHI

ATpHuOYT 3aIIUTHI Onncanue

HOHLITKI/I YTCHUA, 3aIllUCU HJIIU HUCIIOJIHCHHUA COACPKUMOTI'O
PAGE NOACCESS A, Aep
- IIaMATHU Ha OTOU CTpaHI/IHe BEBI3BIBAIOT HapymeHI/Ie )IOCTyrIa

IlompITKM 3amMCH WU UCHOIHEHUS COACPKUMOI'O IMaMATHU Ha

PAGE_READONLY .
- 9TOM CTPaHMUIIEC BHI3BIBAIOT HAPYIIEHUE JOCTYyIA

IlonpITKM HCIIOJIHEHMS COACPKUMOI'0 MaMATH Ha 3TOM

PAGE_READWRITE
- CTpaHUIIE BBI3BIBAIOT HAPYIIEHHE OCTyNa

IlonpITKM YTEHHUS WM 3allMCH Ha 3TOM CTPAaHUIEC BBI3bIBAOT

PAGE_EXECUTE
- HapylIeHHe JOCTyna

IToneITKHM 3amucu Ha ATOH CTPAHUIIC BbI3BIBAIOT HAPYIICHUC

PAGE EXECUTE READ
- — JOCTyTIa

PAGE_EXECUTE_READWRITE | Ha sT0ii cTpanuiie BO3MOKHBI JIIOObIE ONepaIiiu




ATpuOyT 3aIUTHI Onucanue

PAGE_WRITECOPY

[TonbITKM MUCIOMHEHUsSI COAEPKUMOIO IMaMSATH HAa OTOH
CTpaHUIIC BBI3BIBAIOT HAPYIIEHUE JOCTYIMA; IMOMbITKA 3alUCH
MPUBOJUT K TOMY, YTO HPOLIECCY MPETOCTABISIETCS «JIMUHAS)
KOMUs TAaHHOU CTPAHUIIbI

Ha 3To#1 cTpanuiie BO3MOXKHBI JIOOBIE OIEpaluy; MONBITKA

PAGE_EXECUTE_WRITECOPY | 3anucu mpuBOIUT K TOMY, YTO IPOIECCY MPEAOCTaBISACTCS

«In4YHas» KOIIusa I[aHHOI\/JI CTPpaHUIbI

Crenunanbhble ¢uard aTpuOoyTOB 3allIUTHI

PAGE_NOCACHE

OTkiaroyaeT K3IIMPOBAHMUE IEPENAaHHBIX CTpaHul. JlaHHBIN
¢nar npeaycMOTpeH IJIaBHbIM 00pa3oM Ui pa3padOTYUKOB
JpaiiBEpOB yCTPOICTB TNpU MaHMIyIUpoBaHMM Oydepamu
aMsATH

[To3BosisieT MPUIIOKEHUSIM TIOJIydaTh YyBenoMieHue (uepes

PAGE_GUARD MEXaHH3M HMCKJIIOYEHU) B TOT MOMEHT, KOTJa Ha CTpPaHHUILy

3aMMChIBACTCS KAKOH-HUOYIb OailT

PAGE_WRITECOMBINE

[Ipennasnauen myis pa3paboOTUYUKOB JpailBEPOB YCTPOMCTB.
[To3Bonsier 0OBENMHATH HECKOJIBKO OMNEpalii 3amucu Ha
YCTPOMCTBO B OJUH TMAaKeT, YTO YBEIUYMBAET CKOPOCTH
nepeaadn JaHHbIX

Tumnsr PETUOHOB ITaMATU ITPUBCACHLI B TabI. 8.

Tabmumna 8
THIIBI PETHOHOB MAMSATH

Tun

Onucanue

Free

DTOT Irana3oH BUPTYAIBHBIX aJpecOB HE COMOCTABIICH HU ¢ KAKUM THIIOM (hH3HUECKOM
namatd. Ero aapecHoe mOpoCTpaHCTBO HE 3ape3€pBUPOBAHO; IMPHUIOKEHUE MOXKET
3ape3epBUPOBATh PETHOH IO yKa3aHHOMY 0a30BOMY aJpecy WM B JIOOOM MecTe B
rpaHuIlaX CBOOOHOTO pEeruoHa

Private

OTOT IMana3oH BUPTYAJIbHBIX aIpECOB CONOCTABJIEH CO CTPAHUYHBIM (ailioMm

Image

OTOT IUana3oH BUPTYaJIbHBIX aJIpecOB U3HAYAIBHO ObUI COMOCTaBIeH ¢ o0pazom EXE-
wim DLL-¢aiina, npoennpyemMoro B namsTh, HO TETIEph, BO3MOXKHO, yke HeT. Hanpumep,
OpU 3allMCU B TJI00albHYIO MEPEMEHHYI0O U3 o0pa3a MOIYJs MEXaHU3M IMOJIJEPKKHU
«KOTMUPOBAHMS TIPU 3alMCH» BBIIETSAET COOTBETCTBYIOUIYIO CTPAHHIY NaMATH W3
CTpaHHuHoOro (hailyia, a He UCXOAHOTo 0bpa3za daiina

Mapped

OTOT [uana3oH BHPTYalbHBIX aJPECOB H3HAYAIbHO OBUI CONOCTABIEH ¢ (hailiiom
JTAHHBIX, TPOCLUPYEMBIM B MaMsATh, HO TeNepb, BO3MOXKHO, y)xe HeT. Hampumep, daiin
JAHHBIX MOT OBITh CIPOELUPOBAH C HCIIOJIB30BAHUEM MEXaHHU3Ma MOJIEPKKU
«KOMUPOBaHME MpH 3anucu». JIroOble onepalyy 3anucu B 3TOT (a1 IpuBeayT K TOMY,
YTO COOTBETCTBYIOLIME CTPAHUIBl NAaMSATH OyIyT BBIAEIEHBI U3 CTpAaHUYHOrO (aiina, a
HE U3 UCXOAHOTO (paiiia JaHHbBIX

[MTapametp dwDesiredAccess umeeT OTHOIIEHHE K MpaBaM TOCTYIa W MOXXET MPUHUMATh
paznnyHble 3HaueHus (Tadu. 9).

Tabmanma 9
3HavyeHus mapamerpa
3Ha4YeHHe Onncanue
PROCESS ALL ACCESS OKBHUBAJICHTHO YCTaHOBKE (pIaroB  IMOJHOTO
- - JIOCTyTIa
PROCESS_CREATE_PROCESS J171s1 BHYTpEHHEr0 UCIOJIb30BaHuUs

PROCESS CREATE_THREAD ¢byuxkuuu CreateRemote-Thread mist cosmanus

ITo3BoJIsIe€T UCIIONIB30BATh ACCKPHUIITOP IIpouecca B

IOTOKOB B ITPOLECCCC

PROCESS_DUP_HANDLE

Hcnonp3yer  JeCKpUNTOp, KaK  HMCXOTHOTO
nporecca, Tak M NPUHAMAIONICTO B (QYHKIIUU
DuplicateHandle TUTSt KOIMPOBAHUS
(myOnmpoBaHusl) TeCKpUNTOpa




3HayeHue

Omnucanue

PROCESS_QUERY_INFORMATION

3ameicTBYeT ASCKPUIITOp Tpolecca ISl YTCHHS
nHpopmanuu u3 oobekTa Process

PROCESS_SET_INFORMATION

[T03BOJIAET UCIIONIL30BATH IECKPHUIITOP TIPOIecca B
SetPriorityClass ¢ynkiuo, 4To0Bl YCTAHOBUTH
KJIaCC PUOPHUTETA TpoIecca

PROCESS_TERMINATE

PaGoTaer 1si 3aBepIeHUsl Mpomecca €  ero
JeCKpUnTopoM B hyHkimu TerminateProcess

PROCESS_VM_OPERATION

Hcnons3yer  nmeckpunrop — mpouecca s
MOM(HUKAIMH BUPTYaJIbHON MaMATH Ipolecca

PROCESS_VM_READ

HpI/IMeHﬂeT IJIA YTCHUS U3 BHpTyaHBHOﬁ InHaMATH
mporecca  ero  Jeckpunrtopa B (YHKIIUH
ReadProcessMemory

PROCESS_VM_WRITE

Hcnons3yer Ui 3amucy B BUPTYaJIbHYIO MaMATh
mpormecca  €ro  JecKpumnropa B (QYHKIUHU
WriteProcessMernory

SYNCHRONIZE

Windows NT: paGoraer ¢ [IECKPHITOPOM
mporecca B JTF000M U3 QYHKIMA OXKUTAHUS, TAKAX
kak  WaitForSingleObject, mns  oxkumanus
3aBepIIIeHHs [IpoIiecca

[Tapametp binheritHandle — ycranosnen B 3nauenne TRUE, aist Toro 4ro0bl MO3BOIUTH
HOPOKIEHHBIM IIPOIECcCaM HAcjIen0BaTh JAECKPHUIITOP. MHade ToBOps, MOPOXKIAECHHBIM POIECC

MMOJIy4acT ACCKPUIITOP POAUTCIILCKOI'O IIporecca. OTMeTI/IM, YTO 3HAYCHUEC JACCKPHUIITOPA MOXKET

HU3MCHATHCA.

[Tapametp dwProcessID — momkeH uMeTh 3HaUCHHE HMICHTHU(HKATOpa TOrO MpoIecca,

ACCKPUIITOP KOTOPOTI'O HY’)KHO Y3HATh.

Oynkius OpenProcess Bo3BpaliaeT IeCKPUIITOP YKa3aHHOTO MpoIiecca.
Ilpumep. Onpenenuts UHGOPMAIIHIO O TIEPBOM PETMOHE MaMATH aIPECHOTO MPOCTPAHCTBA
(cymmapuwiii pazmep (6 baiimax) epynnel cmpanuy, KOmMopwvle HAuUHaAomcs ¢ 6a306020 aopeca
(MUHUMATLHBLI adpec NAMAMU OOCMYNHO20 AO0PecHO20 NPOCMPAHCMEA) U UMeIom me e
ampubymul 3auumol, COCMOSHUE U MUN, YMo U CMPAHUYA, PACHOTIOHCEHHAS NO OAHHOMY aopecy)

BBI3BIBACMOTI'O IIpoHecca.

{
_SYSTEM_INFO sysinfo;

GetSystemInfo(&sysinfo);

LPVOID minAddress=sysinfo.lpMinimumApplicationAddress,
maxAddress=sysinfo.[pMaximumApplicationAddress;
LabelEdit1->Text=IntToHex((int)minAddress,8);
LabelEdit2->Text=IntToHex((int)maxAddress,8);
_MEMORY_BASIC_INFORMATION meminfo;
VirtualQuery(minAddress,&meminfo,sizeof(meminfo));
LabelEdit3->Text=IntToStr(meminfo.RegionSize);

PesynbraT paboThl IpOrpaMMBI IIPEACTaBIEH Ha pHC. 3.
MuHWMaNEHEI aopec 0001 0000
M arcumaneHeli agpec TFFEFFFF

Faztiep NEpEOro pErMOHa NakdaTH, G35HT 4036

Puc. 3. Unpopmanus 006 axpecHOM MPOCTPAHCTBE U MIEPBOM PETHOHE MaMSITH

AJpec clenyroIero pernoHa mojyJaeM Tak:

<Texywuii aopec pecuona> + <oOvem mexKyuje2o pecuoHa™>




Hanee npooondcaem umepayuu, noka He 006epemcs 00 MaKCUMANIbHO20 U3 OOCIYNHBIX A0PeCcos.
3aanue Al CaMOCTOSITENIbHOTO PEIICHUS

Tpebyercsa co3maTh mporpaMmy, HMO3BOJISIOIIYIO MPOYUTATh MHPOpPMALUIO (pa3Mmep, THII
NaMsITH M aTPUOYTHI 3alIUTHI) O PETMOHAX MaMSTH aJpPeCHOT0 IMPOCTPAHCTBA MpoIiecca, KaK Js
BBI3BIBAEMOT O Tpoiiecca (puc. 4), Tak U AJis 1000ro mporecca, 3aryIeHHoro B cucreme (puc. 5).

# Kapra namatu_[Ipumep

|Current Process... j MupmmaneHs agpec |00 0000 MakcumaneHeid anpec | TFFEFFFF
Basefddress |AllocationBase |AllocationProtect |Hegion5\ze |Slale |F'rote|:l |T51pe |J~
0 00010000 PAGE_READWRITE 4096 MEM_COMMIT PAGE_READWRITE MEM_PRIVATE
0 00000000 - E1440 MEM_FREE PAGE_MOACCESS

00020000 00020000 PAGE_READWRITE 4096 MEM_COMMIT PAGE_READWRITE MEM_PRIVATE
00021000 00000000 - E1440 MEM_FREE PAGE_NOACCESS -

00030000 00030000 PAGE_READWRITE 1032192 MEM_RESERVE - MEM_PRIVATE
00120000 00030000 PAGE_READWRITE 4096 MEM_COMMIT - MEM_PRIVATE
00120000 00030000 PAGE_READWRITE 12288 MEM_COMMIT PAGE_READWRITE MEM_PRIVATE
00130000 00130000 PAGE_READOMLY 12288 MEM_COMMIT PAGE_READONLY MEM_MAPPED
00133000 00000000 - 53248 MEM_FREE PAGE_MOACCESS -

00740000 00140000 PAGE_READWRITE 192612 MEM_COMMIT PAGE_READWRITE MEM_PRIVATE
O0TEFO00 00140000 PAGE_READWRITE B5B0E4 MEM_RESERVE - MEM_PRIVATE
00240000 00240000 PAGE_READWRITE 24576 MEM_COMMIT PAGE_READWRITE MEM_PRIVATE
00246000 00240000 PAGE_READWRITE 40960 MEM_RESERVE - MEM_PRIVATE
00250000 00250000 PAGE_READWHITE 122688 MEM_COMMIT PAGE_READWRITE MEM_MAPPED
00253000 00250000 PAGE_READWRITE 53248 MEM_RESERVWE - MEM_MAPPED
00260000 00260000 PAGE_READOMLY g0z MEM_COMMIT PAGE_READONLY MEM_MAPPED
00276000 00000000 - 40960 MEM_FREE PAGE_NOACCESS -

00280000 00280000 PAGE_READOMLY 249856 MEM_COMMIT PAGE_READONLY MEM_MAPPED v
PErioHoB namaTi: 256

K.apra nararu ]

Puc. 4. Kapta naMsatu BbI3bIBa€MOI0 IIpoLecca

@ Kapra namatu_[Ipumep

|E><PLUHEH.EXE ﬂ MuHuraneHeIi aapec | 00010000 Makcuransheii aapec | TFFEFFFF
Basedddress |AllocationBasze |AllocationProtect |HEQIUH5\ZE |Slale |Pruts:l |Type | ~
000moano 00010000 PAGE_READWRITE 4096 MEM_COMMIT PAGE_READWRITE MEM_PRIVATE
00011000 00000000 - E1440 MEM_FREE PAGE_NOACCESS

00020000 00020000 PAGE_READWRITE 4096 MEM_COMMIT PAGE_READWRITE MEM_PRIVATE
00021000 00000000 - £1440 MEM_FREE PAGE_NOACCESS -

00030000 00030000 PAGE_READWRITE 200704 MEM_RESERVE - MEM_PRIVATE
O00E1000 00030000 PAGE_READWRITE 4096 MEM_COMMIT - MEM_PRIVATE
00062000 00030000 PAGE_READWRITE 57344 MEM_COMMIT PAGE_READWRITE MEM_PRIVATE
00070000 00070000 PAGE_READONLY 12288 MEM_COMMIT PAGE_READONLY MEM_MAPPED
00073000 00000000 - 53248 MEM_FREE PAGE_NOACCESS -

00020000 00080000 PAGE_READWRITE 1048576 MEM_COMMIT PAGE_READWRITE MEM_PRIVATE
00180000 00160000 PAGE_READWRITE 32768 MEM_COMMIT PAGE_READWRITE MEM_PRIVATE
00188000 00160000 PAGE_READWRITE 32768 MEM_RESERVE - MEM_PRIVATE
00190000 00130000 PAGE_READWRITE 12288 MEM_COMMIT PAGE_READWRITE MEM_MAPPED
00193000 00130000 PAGE_READWRITE 53248 MEM_RESERVWE - MEM_MAPPED
00140000 00140000 PAGE_READOMLY 30112 MEM_COMMIT PAGE_READONLY MEM_MAPPED
O0TBEO00 00000000 - 40960 MEM_FREE PAGE_NOACCESS -

001C0000  001C0000 PAGE_READOMLY 249856 MEM_COMMIT PAGE_READONLY MEM_MAPPED
O0TFDO00 00000000 - 12288 MEM_FREE PAGE_NOACCESS - v
PeruoHos namaTu: 1333

K.apra narsri I

Puc. 5. Kapra namsru mporiecca (explorer.exe),

3alyII€CHHOI'O B CUCTEMC

KOHTpOJ'IBHBIe BOIIPOCHI

=

UYro Takoe apecHoe MpoCcTPaHCTBO Iporecca?

[Tepeuncnure 06IacTH, KOTOPBIE IPUCYTCTBYIOT B aipecHoM mpocTtpancte OC Windows.

3. Kakyro ¢yHKIHIO HEOOXOAWMO MPHUMEHUTH U TMONydeHHss WH(OpMAIu 00 aapecHOM

MIPOCTPAHCTBE (AMANa30H aJPECcOB, pa3Mep CTPAHMIIbI, TPAHYISAPHOCTD BbIIEICHUS NAMITH U

ap.)?

Pasmep agpecHoro npoctpancTBa i 32-pa3psaHbIX IpoLeccoB?

HazoBure paznen aapecHOro mpocTpaHCTBa M €ro pasmep i 32-pa3psiIHBIX MPOILECCOB, K

KOTOpPOMY HOJIb30BaTENb UMEET JOCTYI?

6. Pa3smep aapecHoro npocrpaHcTBa It 64-pa3psIHBIX MPOIECCOB?

7. Kakyoo ¢(yHKIHIO HE00XOAWMO HCIONb30BaTh Ui MOJNy4eHUs MH(popManuud o0 ydyacTke
naMaTH (pa3mep, THI TaMsATH U aTpuOyTHl 3alMTHI) MO 33aJlaHHOMY ajapecy (B mpesenax
aJIpeCHOTO MPOCTPAHCTBA BHI3BIBAIOLIETO MpoIecca)?

8. Jlns xakuX MpOIeCcCOB pa3penieHo YTeHne HHPOpPMaIui 00 aapecHOM MPOCTPAHCTBE?

9. B yewm 3akmouarorcs otiuuns Mexay ynkiusmu VirtualQuery u VirtualQueryEx?

10. Kakyto ¢pyHKIIHMIO HEOOXOAUMO MPUMEHHUTH JJIs TTOJIyIeHHsT HH(GOPMAIUH O mporieccope?

N

o ks



JIABOPATOPHAS PABOTA Ne3.
MHOI'OIIOTOKOBAS OBPABOTKA

Llenv pabomot

W3yunts QyHKIMU, TpelHa3HAYeHHbIE IS CO3JaHUs (TOPOXKACHUS) JOMOIHUTEIbHBIX
MOTOKOB B CHCTEME, MPHHIMITBI HKCIOJIb30BAHUS CHCTEMON OOBEKTOB SApa «IOTOKY» JUIS
yIpaBiIeHUS OTOKaAMHU.

Hugpopmayusn

JI10601i MOTOK COCTOUT U3 IBYX KOMIIOHEHTOB:
o0BeKTa sfapa, Yepe3 KOTOPbIH OlepalMOHHAas CUCTEMA YIPAaBIsAET MOTOKOM. TaMm ke XpaHUTCS

cTaThcTh4ecKas HHpopMalus o MOTOKE;

CTeKa IMOTOKA, KOTOPBIA COACPKHUT MapaMeTpbl Bcex (DYHKIMU W JIOKAJIbHBIC MEPEMEHHBIC,

HE0OXO0UMbIE TOTOKY JIJISl BBIIOJIHEHUS KOJA.

ITpouiecc HUYETO HE UCTIOIHSET, OH IIPOCTO CIIYKHUT KOHTEIHEpOM 11oTOKOB. [loToku Bcerga
CO3/AaI0TCSI B KOHTEKCTE KaKOro-imbo mpolecca, U BCA UX JKU3Hb MPOXOAUT TOJIBKO B €ro
rpanuiax. Ha npaktuke 3T0 03Ha4aeT, 4TO MOTOKU UCHIOJHSAIOT KOl 1 MAaHUITYJIMPYIOT JAHHBIMU B
aZipecHOM TMpocTpaHcTBe mpoiecca. [loaTomy, ecnmu nBa W 0Oojee MOTOKA BBIMOJIHSAETCS B
KOHTEKCTE OJHOI0 IpOIecca, BCE OHU JAENAT OAHO aJpecHoe IMpocTpaHCTBO. [loToku Moryt
UCIIOJIHATh OJMH M TOT K€ KOJ M MaHUIIYJIUPOBAaTh OJHUMHU U TEMH XK€ JaHHBIMH, a TaKkKe
COBMECTHO HCITOJIb30BaTh OMUCATEIH OOBEKTOB SIJIPa, ITOCKOJIBKY TabJIHIIa ONMcaTesel Co3IaeTcs
HE B OTJICJIbHBIX MTOTOKAX, a B Mpoleccax [3].

[Totok (thread) ompenenser mocCieOBAaTEILHOCTh UCIIONHEHUST Kojaa B mporecce. [Ipu
WHULKAATM3AMY  [polecca CUCTEMa BCErja CO3/JaeT IEePBUYHBIA NOTOK. bBoJblIMHCTBO
MPWIOKEHUH OOXOIUTCS E€AMHCTBEHHBIM, IMEPBUYHBIM TOTOKOM. OJHAKO MPOLECCHI MOTYT
CO3/1aBaTh JOMOJIHUTEIbHBIE TOTOKHU, YTO MO3BOJISET UM 3((HEKTHUBHEE BHITIOIHATH CBOIO paboTy.

Kaxaplii IOTOK HauMHAET BBIIIOJIHEHUE C HEKOEeH BXOAHON (pyHKIMH. B nepBUuHOM 1oTOKE
TAaKOBBIM fABJsgeTcs Mmain, wmain, WinMain wm wWinMain. Ecium HeoO0XomuMo co31aTh
BTOPUYHBIN MTOTOK, B HEM JIOJKHA OBITh BXOJIHAS (DYHKITHS, KOTOPAsk BBITJISIAUT MPUMEPHO TaK:

DWORD WINAPI ThreadFunc(PVOID IpParam) {
DWORDdwResult=0;

return(dwResult)

}

OYHKIHS TOTOKA MOKET BBIITOTHSTH JTFOOBIC 3a1a9i. PaHO WK TI03/THO OHA 3aKOHYHUT CBOIO
paboTy U BEepHET ympaBlieHue. B 3TOT MOMEHT OTOK OCTaHOBUTCS, MAMATh, OTBEICHHAS MOJI €r0
CTEK, OyJeT 0CBOOOKICHA, a CUETUHK TTOJIb30BaTENeH 00BEKTa Aapa «IIOTOK» yMEHBIIHUTCS Ha 1.
Korna cuetunk oOHymUTCS, 3TOT O0BEKT siapa Oymer paspymeH. Ho, kak u 0OBeKT sjapa
«TIPOIIECCY, OH MOXKET JKUTh TOpa3zo JOJIbIIE, YeM CONOCTABICHHBIN C HUM ITOTOK.

B ocHoBe peanuzanmu GpyHKIIMK TOTOKA 3aJI0KEHBI CIIEYIOMINE TPEOOBaHUSI.

B otnuume ot BX0HOH (QYHKIIUY IIEPBUIHOTO TTOTOKA, Y KOTOPOM JIOJKHO OBITH OJTHO M3 YETHIPEX
uMeH: main, wmain, WinMain, wWinMain, — G yHKIuro moToka MO>KHO Ha3BaTh KaK YTOIHO.
OnHako, ecii B MPOrpaMMe HECKOJBKO (DYHKIIMI IMOTOKOB, HEOOXOJIMMO MPUCBOUTH UM
pa3Hble UMEHa, HHAYEe KOMIUJISITOP UM KOMIIOHOBIIUK PEIIUT, YTO CO3AA€TCs HECKOIBKO
peanu3anuii eTMHCTBEHHON (DYHKITHH.

[Tockonbky BXOAHBIM (YHKITUSM MEPBUYHOTO TIOTOKA MEPEAAOTCSI CTPOKOBLIE MapaMeTphl, OHU
cymectByioT B ANSI- u Unicode- Bepcusix: main — wmain u WinMain — wWinMain. Ho
(GYHKIUSAM MMOTOKA MepelaeTcsl €ANHCTBEHHBIN apaMeTp, CMBICT KOTOPOTO OMpeesieTcs
IpOrpaMMHUCTOM, a He oneparnnonHon cuctemoit. [Toaromy npobiem ¢ ANSI/Unicode wer.

OyHKIMS MOTOKA JOJKHA BO3BpallaTh 3HAUEHUE, KOTOpPOe OYJEeT MCIONb30BAThCS KaK KO
3aBepiieHuss motoka. [lomHas anamorus ¢ Oubnmorexorr C/C++: koja 3aBepiueHHs
MEPBUYHOTO MIOTOKA CTAHOBUTCS KOJIOM 3aBEpPIIICHUS IpoIecca.

DyHKIIUA TTOTOKOB (J1a M Bce (DYHKIIMHU) JOJDKHBI IO MEPE BO3MOXKHOCTH OOXOIUTHCS CBOUMU
napaMeTpamMH U JIOKaJIbHBIMM NEPeMEHHBIMH. Tak Kak K CTaTMYECKOW WM TJI00aNIbHOM
MEPEMEHHOIl MOTYT OJTHOBPEMEHHO OOpaTUTHCSI HECKOJBKO MOTOKOB, €CTh MOBPEAUTH €€



conepxkumoe. OIHAKO MapaMeTpsl U JOKAbHBIE IEPEMEHHBIE CO3AI0TCS B CTEKE MOTOKA,

MIOATOMY OHH B TOPa3/I0 MEHBIIIEH CTENICHH MOIBEPIKEHBI BIUSHUIO IPYTOTO IMMOTOKA.

Peanu3oBaB (pyHKIIMIO MOTOKA, HEOOXOAMMO, YTOOBI OBl OMEpAIlMOHHAs CHCTEMa CO3/ala
MIOTOK, KOTOPBIH BBITIOJIHHT 3Ty (DYHKITHIO.

Co3z0anue nomoka

I[J'ISI COo31aHUusA AOIIOJITHUTEIBHBIX ITOTOKOB HCO6XO,Z[I/IMO BbI3BATb M3 IICPBUYHOI'O IMOTOKA
¢dyukuuto CreateThread:

HANDLE CreateThread(
LPSECURITY_ATTRIBUTES IpThreadAttributes,
DWORD dwsStackSize,
LPTHREAD_START_ROUTINE IpStartAddress,
LPVOID IpParameter,

DWORD dwCreationFlags,

LPDWORD IpThreadld);

[Tpu xax0M BBI30BE 3TOH (PYHKIIMH CHCTEMa CO3AAET OOBEKT sIpa «IOTOK». DTO HE caM
IIOTOK, a KOMITAKTHAsI CTPYKTypa JaHHBIX, KOTOpasi UCIIOJIb3YETCsl ONEPallnOHHON CUCTEMOU s
yIIpaBJICHUS IOTOKOM M XPAaHHUT CTATUCTHYECKYIO WH(POPMAIIHIO O MOTOKE.

IMPUMEYAHMUECreateThread— sro Windows-dyrkiusi, co3matomiast moTok. Eciu Ber
numute koa Ha C/C++ addexTrBHee ucmonb3oBath GpyHkimio _beginthreadex u3 oubnnorexku
VisualC++.

[Tapametp IpThreadAttributes SIBJISIETCSI yKasareyiem Ha CTPYKTYpPY
SECURITY_ATTRIBUTES. Ecam HeoOxomumo, YTOOBI OOBEKTY sApa «IIOTOK» ObLTH
HPUCBOCHBI aTPUOYTHI 3aLIUTHI 10 YMOJTYAHHIO (YTO YaIlle BCEro M OBIBAET), MEPEAaeTCs B ATOM
napamerpe NULL. A uToObl n1ouepHHME MpoliecChl CMOIJIM HAcleAoBaTh OMNMCATEIb 3TOTO
00BeKTa, HE0OX0IMMO OIIpENEINTh CTPYKTYpY SECURITY_ATTRIBUTES U
WMHHIMAT3UPOBaTh ee anemeHT binheritHandle 3nauennem TRUE.

[Tapamerp dwStackSize onpenensier, Kakyr 4acTh aApECHOr0 MPOCTPAHCTBA IIOTOK CMOXKET
UCIIOJIB30BaTh MOJ CBOM cTek. Kakaomy NOTOKY BbIIENSETCA OTAENbHBIN cTeK. Ecnu mpu
obpamennn k ¢ynkuuun CreateThread, mepemaercs B mapamerpe dwStackSize nenyneBoe
3HaueHHe, (DYHKIUS pPe3epBUPYET BCIO YKa3aHHYI mamsaTh. Ee o0beM ompeaessiercst JIMOo
3HaueHueM mapameTrpa dwStackSize, nu6o 3HaueHuem, 3amaHHbIM B Kiaoue /STACK
(/STACK:[reserve][, commit] — aprymeHT reserve ompesenser 00beM aJpecHOT0 MPOCTPAHCTBA,
KOTOPBIN CUCTEMa JI0JDKHA 3ape3ePBUPOBATH MO CTEK IMOTOKA (110 yMoauaHuio — 1 MO); aprymMeHT
commit 3amaeT 00beM (GHU3MUYSCKON MaMsITH, KOTOPbIA HM3HAYAJIBHO MepenaeTcs o0JacT,
3ape3epBUPOBAHHOM MMOJ CTEK (IO YMOJNYaHHIO — | CTpaHWIIA)) KOMIIOHOBIIMKA (BBIOMpaeTCs
Oousbiiee U3 HUX). Ho mepenmaercsi cTeky JHIb TOT 00BEM MaMSATH, KOTOPBIA COOTBETCTBYET
3nauennro B dwStackSize. Ecnu sxe B mapamerpe dwStackSize nmepenaercs HyneBoe 3HaueHHe,
CreateThread co3maer crek [Uis HOBOTO IOTOKA, HCIONB3YS HH(OPMAIIMIO, BCTPOCHHYIO
KOMIOHOBITMKOM B EXE-daiin.

[Mapametp IpStartAddress onpenensier aapec GyHKIHH TOTOKA, C KOTOPOH AODKEH OyaeT
HayaTh pabOTy coO3JaBaeMbli TOTOK, a mapamerp IpParameter wuaeHTHYeH mapamerpy
IpParameter ¢pynkuum noroka. CreateThread numb nepemaer 3TOT mapameTp 1o dcradere Toi
(GYHKIMH, C KOTOPOH HAYMHACTCS BHITOJHEHUE CO3/1aBaeMOT0 MOTOKa. Takum 00pa3oM, TaHHBIH
napaMeTp Mo3BOJIIET NepenaBarh (PyHKIIMU MOTOKA KaKoe-TH00 HHUIMAIN3UPYIOIee 3HAYCHHUE.
OHO MOXeT OBbITh WIIK MIPOCTO YMCIOBBIM 3HAYCHUEM, HJIM YKa3aTeJIeM Ha CTPYKTYpPY JaHHbIX C
JIONIOJTHUTENbHOW MHpOpManmed. BromHe DomycTHMo W JaXke TOJIE3HO CO3/aBaTh HECKOJBKO
MIOTOKOB, Y KOTOPBIX B KAYECTBE BXOHOM TOYKH UCIOJIB3YETCs apec OHON U TOM ke (PyHKIIHH.
Hanpumep, moxxHO peanmzoBath Web-cepBep, KOTOpbIii 00padaThiBaeT KaKIbli KIMEHTCKHUN
3ampoc B OT/AENbHOM TOTOKe. [Ipu co3maHum KaXaoMy TOTOKY MepelaeTcs CBOS 3HAYCHUE
IpParameter. Tak kak Windows — onepanimoHHasi CUCTEMa ¢ BBITECHSIOIICH MHOT0331a4HOCTEIO,
CIIeIOBATENbHO, HOBBI IOTOK WM TOTOK, Bbi3BaBmmi CreateThread, moryr BbIIOTHATHCS
OJTHOBPEMEHHO, YTO MOKET IPUBECTH K OINPEACICHHBIM IIPOOIeMaM.

[Tapamerp dwCreationFlags ompenenser mOMONMHUTENbHBIE (IIard, YIPaBISIONIHE



co3gaHueM 1notoka. OH MPUHUMAET OJIHO U3 JIBYX 3HaueHui: 0 (MCIOJIHEHHE MOTOKA HAYMHAETCS
HemeieHHo) unu CREATE_SUSPENDED. B mocnemneMm ciydae cuctema co3AaeT TOTOK,
WHUIHAIM3UPYET €ro M  NPHOCTAaHABIMBAECT JO MOCICAYIOMMX  yKasaHwil. @uar
CREATE_SUSPENDED mno3Bosisier mporpaMme U3MEHUTh KaKue-JTu00 CBOWCTBA MOTOKA MEpe/T
TEM, KaK OH HaYHET BBITIOIHSATE KO/I.

[Mocnemunit mapamerp IpThreadld ¢pyukuuu CreateThread — ato agpec nepeMeHHON THIIA
DWORD, B xotopoii (pyHKIHsS BO3BpaIaeT uACHTU(UKATOP, IPUITUCAHHBIA CUCTEMOW HOBOMY
MOTOKY.

INMPUMEYAHHUE B Windows 2000 u Windows NT B 3Tom mapameTpe MOKHO Ie€peiaBaTh
NULL. Tem cambiM cooOmiaercss GyHKIMH, YTO TPOrPAMMHUCTA HE UHTEPECYET UIACHTU(DHUKATOD
noroka. Ho B Windows 95/98 sto npuBezer k omuoke, Tak Kak QYHKI[HSI TOMBITACTCS 3aKCaTh
UICHTU(PHUKATOP MTOTOKA 110 HYJIEBOMY aJIpecy, 4To Heaomyctumo. M motok He Oyaer co3maH.

3aeepmeHue nomoka

[ToToKk MOKHO 3aBEPIIUTH YEeTHIPEMS criocodamu [3]:

(GYHKIIMS TOTOKA BO3BpAIlaeT yIpaBiIeHUE (PEKOMEHIYEMBIH CI10c00);

MOTOK CAMOYHHYTOXKAeTCsl BbI30BOM (pyHkimu ExitThread (HexxenaTenbHblii criocod);

OJIMH U3 MOTOKOB JaHHOTO WJIM CTOPOHHErO Tpoliecca BbI3biBacT (yHKuuio TerminateThread
(HexenareabHbIN C1I0C00);

3aBepIIacTCs MpoIece, COACPIKAIIMA JaHHBIM OTOK (HEXEeNaTeNbHbIH crloco0).

Bosspam ynpaenenus ¢hynxyueti nomoxa

@DYHKIUIO OTOKA CJelyeT MPOSKTUPOBAaTh TaK, YTOOBI MOTOK 3aBEPUIAJICS TOJIBKO IOCIE
TOr0, KaK OHa BO3BpallaeT yIpaBiI€HHE. IJTO EIUHCTBEHHBIH CIOCO0, TrapaHTHUPYIOLIUN
KOPPEKTHYIO OYMCTKY BCEX PECypCOB, IPUHAIEKAIUX NOTOKY. [Ipu aToM:
mro0bie C++ — OOBEKTHI, CO3aHHBIC JAHHBIM ITOTOKOM, YHHUYTOXKAIOTCS COOTBETCTBYIOIIUMHU

JIeCTPYKTOpaMH;
crcTeMa KOPPEKTHO OCBOO0XKIAET aMATh, KOTOPYIO 3aHMMaJl CTEK II0TOKa;
cucTeMa yCTaHaBIMBAeT KOJ| 3aBEPLICHMs JAHHOIO MOTOKa (MOJAepKUBaeMblii 00BEKTOM sifpa

«TIOTOK») — €r0 U BO3BpaIlaeT QyHKIIUS MOTOKa;

CUETYHMK I0JIb30BaTENeH JaHHOTO 00BEKTA si/ipa «IIOTOK» YMEHbIaeTcs Ha 1.

@ynxkyus ExitThread

IToTOK MO>KHO 3aBEPIINUTH NPUHYAUTEIBHO, BEI3BAB:

VOIDEXxitThread(DWORDdwEXitCode);

[Ipu 5TOM 0CBOOOXKIAIOTCS BCE PECYPCHI ONEPAMOHHON CHCTEMBI, BBIICICHHBIE JAHHOMY
notoky, Ho C/C++ pecypcsl (Hanpumep, 00bEeKThI, co3aanHbIe U3 C++-KI1accoB) HE OYMIIAIOTCS.
MMeHHO Mmo3TOMY JIydIlle BO3BpALIaTh yIpaBiIeHUE U3 (GYHKIMH ITOTOKA, YEM CaMOMY BBI3bIBATh
dynkmro ExitThread.

B mapamerpe dwExitCode momermaercsi 3HaueHHE, KOTOPOE CUCTEMa pacCMaTpUBAET Kak
KOJ| 3aBepIICHUs MOTOKa. Bo3BpamiaeMoro 3Ha4deHus y 3Tol (QyHKIMM HET, TaK Kak IOCie ee
BBI30BA MTOTOK MEPECTAET CYIIECTBOBATb.

MPUMEYAHMUMEEXitThread— sto Windows-¢dyHkuus, KoTopasi yHHYTOXaeT noTok. Ecin
Ber mummure ko Ha C/C++ saddextuBHee ucronszoBars GyHkimoo _endthreadex uz 6ubnmorexn
VisualC++.

@ynxyus TerminateThread
Bb130B 3TO# yHKIMM TakKe 3aBepIIaeT NOTOK.

BOOL TerminateThread(
HANDLE hThread,
DWORD dwExitCode);

B otnmuwme ot EXitThread, koTopast yHHYTOKAET TOIBKO BBI3BIBAIOIINI TOTOK, 3Ta (GyHKIIHS
3aBeplIaeT MOTOK, yKa3zaHHbIH B mapamerpe hThread. B mapamerpe dwExitCode ykaswiBaercs



3HauUEHUE, KOTOPOE CUCTEMA pacCCMAaTPUBAET KaK KO/ 3aBeplIeHUs oToka. [locie Toro kak moTok
OyIeT YHMYTOXXEH, CUETYHMK IMOJb30BaTelell ero o0beKTa siipa «IOTOK» YMEHBIIHUTCS Ha 1.
KoppekTHO HanucaHHOE MPUIIOKEHHE HE JI0JDKHO BBI3BIBATH 3Ty (DYHKIIHIO, TOCKOJIBKY IIOTOK HE
MOJIy4aeT HHUKAaKOrO YBEIOMJIEHUS O 3aBEpPUICHUH; H3-32 HTOTO OH HE MOXKET BBINOJHUTH
JOJKHYIO OUHCTKY PECYpPCOB.

NPUMEYAHUE VYuuuroxenue moTtoka mnpu BbzoBe ExitThreadunu Bo3Bpate
yIpaBieHus: U3 (YHKIMU [OTOKA MPUBOIUT K pa3pyllieHHio cteka. Ho ecnu oH 3aBepiueH
dynkimeit TerminateThread, cucrema He yHHYTOXAET CTEK, MIOKA OH HE 3aBEPIIUTCS U MPOIIECC,
KOTOPOMY TPHHAIJICKA ITOT IMOTOK. Tak cIelaHo MOTOMY, 4YTO JPYrde IOTOKH MOTYT
UCIIOJIb30BATh YKA3aTeJH, CChUIAIOIINECS Ha JaHHbIC B CTEKE 3aBEPIICHHOrO MoToka. Eciu Obl
OHU 00PaTUIIUCh K HECYIIECTBYIOIIEMY CTEKY, TPOM30LLIO Obl HapyIeHHe noctyna. Kpome toro,
IpH 3aBEPIICHUN OTOKA CHCTeMa yBeaomisieT 00 3ToMm Bce DLL, moakiroueHHbIe K MPOIecCy —
BJIAJICIIbIlY 3aBepiIeHHOro nmotoka. Ho mpu Bei3oBe TerminateThread takoro He mpouCXOAWT, U
IPOLIECC MOXKET OBITh 3aBEPILCH HEKOPPEKTHO.

3asepwenue npoyecca, codepaicaujeco OanHbulLL NOMOK

Oyukuuu EXitProcess u TerminateProcess Ttoxe 3aBepiuaroT NOTOKH. EIMHCTBEHHOE
OTIMYME B TOM, YTO OHHM MPEKPAIIAIOT BBIMOJHECHHE BCEX IMOTOKOB, MPUHAICKAIINX
3aBepIICHHOMY Tporieccy. [Ipu 3TOM rapaHTHPYeTCsi BBICBOOOXKICHHE JIFOOBIX BBIICICHHBIX
IPOIIECCY PECYPCOB, B TOM YHCJIE CTEKOB MOTOKOB. OpHAKO 3TH ABE (QYHKIUH YHUYTOKAIOT
MOTOKH TMPHHYAUTEIBHO — TaK, OYATO Uil K&XKJAOTO W3 HUX BBI3BIBACTCS (YHKIIHS
TerminateThread. A 3T0 o03Ha4YaeT, 4TO OYKMCTKA MPOBOJUTCS HEKOPPEKTHO: IECTPYKTOPBI
C++-00bEKTOB HE BBI3BIBAIOTCS, JAHHBIC HA JUCK HE COPACHIBAIOTCS U T.1I.

[Tpu 3aBepIieHUH TOTOKA COMOCTABICHHBIN C HUM 00BEKT sSIpa «ITOTOK» HE OCBOOOKIACTCS
JI0 TeX TI0p, TIOKa He OYyT 3aKPBITHI BCE BHEIIHUE CCHIIKH Ha 3TOT OOBEKT.

J11s1 IpOBEPKH 3aBEPILICH JIM MOTOK, WaeHTUHUIMPYeMbIii onucarenem hThread, u3 apyrux
IIOTOKOB, 3alyIIICHHBIX B cUCTeMe, ucnob3yercs pynkius GetExitCodeThread.

BOOL GetExitCodeThread(
HANDLE hThread,
LPDWORD IpExitCode);

Kon 3aBepmienns Bo3Bpamiaercst B nepemenHoit Tuma DWORD, Ha KOTOpYIO yKa3bIBaeT
IpExitCode. Ecnm motok He 3aBepuieH Ha MoMmeHT Bbi3oBa GetExitCodeThread, ¢yHkums
3anmuchiBaeT B 3Ty nepeMeHHyro uaeHtudukatop STILL_ACTIVE (0x103). Ilpu ycnemrHom
BbI30Be (yHKIHMs Bo3BpamaeT TRUE.

HﬂClHLIpOGLZHue nonokoe

OnepannoHHas CHUCTEMa C BBITECHSIONIEH MHOI03alaqyHOCTBIO JIOJKHA MCIIONIB30BaTh TOT
WJIM MHOW aJTOpPUTM, MO3BOJSIONIMN €i pactpeaeisaTh NPOLUECCOPHOE BPEMsSI MEXKIAY MOTOKAMHM.
Kaxnpie 20 mc (nm okosio Toro) Windows nmpocmarpuBaeT Bce CyHIECTBYIOIINE OOBEKTHI siapa
«IOTOK» M OTMEYaeT T€ W3 HUX, KOTOpPhIE MOTYT MOJIydyaTh MpolieccopHoe Bpemsd. Jlanee oHa
BBIOMpPAET OJMH M3 TaKUX OOBEKTOB M 3arpy’kaeT B PETHCTPBI MpoIleccopa 3HAUYEHUS U3 €ro
KOHTEKCTa. JTa omepalus Ha3bIBaeTCs nepekiouenuem kowmexcma (contextswitching). Ilo
Kaxaomy nmotoky Windows BezieT yueT Toro, CKOJIBKO pa3 OH MOJIKIF0YaIICs K mporeccopy. [loTok
BBITNIOJHAET KOJ M MAHUINYJIUPYET JAaHHBIMH B aJpPECHOM IIPOCTPAHCTBE CBOErO Ipoliecca.
[Mpumepro yepe3 20 mc WINdows coxpaHuT 3HAYEHHs PETHCTPOB TMPOIEcCOpa B KOHTEKCTE
[IOTOKA ¥ IPUOCTAHOBUT €r0 BHINOIHEHUE. Jlanee cuctemMa mpocMOTPUT OCTaTIbHBIE O0BEKTHI A1pa
«TIOTOKY», TIOJIJIEKAIIIE BBIITOJIHEHUIO, BEIOEPET OJIMH U3 HUX, 3arPY3UT €r0 KOHTEKCT B PETUCTPHI
npolieccopa, ¥ BCe MOBTOPUTCA. DTOT IIMKJI ONlepaluii — BEIOOp MOTOKA, 3arpy3Ka ero KOHTEKCTa,
BBIMIOJITHEHHE M COXPAaHEHHWE KOHTEKCTa — HayMHaeTcs C MOMEHTa 3alycka CHCTEMbl U
IPOJI0JKAETCS IO €€ BBIKIIOUEeHHUs. TakoB BKpaTile MEXaHNU3M INITAaHUPOBAHUS pa00Thl MHOXKECTBA
IIOTOKOB.

Hpuocmaﬂoeka U 80300H081eHUe NOMOKO8

B o0mnekTe AApa «II0TOK» HMECTCA NMEPEMEHHAsA — CUCTUHMK 4YHUCIIa IPOCTOCB AJAHHOI'O



notoka. [Ipu BezoBe CreateProcess wiu CreateThread o wHHMIManM3HpyeTCs 3HAUCHHEM,
paBHBIM 1, KOTOpOE 3ampeaeT CUCTEME BBIICISITH HOBOMY ITOTOKY IPOILIECCOPHOE BpeMst. Takast
cXeMa BechbMa pa3yMHa: cpa3y IOcje CO3/IaHUs MOTOK HE T'OTOB K BBINOJHEHHIO, €EMY HY)KHO
BpeMsI JJIsl HHHIIMAJIA3AINH.

[Tocse Toro kak MOTOK MOJHOCTHIO MHUIManU3upoBaH, CreateProcess uiau CreateThread
npoBepsier, He nepeman jgu el guar CREATE_SUSPENDED, wu, ecnum nma, Bo3Bpamaer
yIIpaBJIeHUE, OCTABHB MIOTOK B IPUOCTAHOBIEHHOM COCTOSIHUU. B HHOM cily4ae CYeTYMK TPOCTOEB
OOHYJISIETCS, U TIOTOK BKITIOYAETCS B YKCIIO IJIAHUPYEMBIX — €CITH TOJIBKO OH HE JKJIET KaKOT0-TO
coObITHsI (HaIpUMeEp, BBOJIA C KJIIABUATYPBHI).

Co31aB MOTOK B TPUOCTAHOBICHHOM COCTOSHHHM, MOXXHO HACTPOUTh HEKOTOPHIE €ro
CBOICTBa (HapuUMeEp, MPUOPUTET). 3aKOHIUB HACTPOIKY, HEOOXOAMMO Pa3pEIINTh BBHITOIHEHUE
notoka. J[is storo BembIBaeTcs (ynkius ResumeThread m mepemaercss ommcaTenb MOTOKA
hThread, Bo3Bpamiennsrii pynkuueii CreateThread (omucarenb MOKHO B3SITh M U3 CTPYKTYPBI, Ha
KOTOpPYIO yKa3biBacT mapametp IpProcessinformation, mepenasaemeiii B CreateProcess).

DWORDResumeThread(HANDLEhThread);

Ecnu Bb3oB ResumeThreadmpomen ycremHo, oHa BO3BpallaeT MpEAbIAyIee 3HAUYCHUE
CYETYMKA MPOCTOEB TAaHHOTO TIOTOKA; B MpoTHBHOM ciydyae — OXFFFFFFFF.

BeinonHeHnne oTaenpHOro MOTOKa MOXKHO ITPUOCTAHABIMBATE HECKOJIBKO pa3. Eciiu nmoTok
IIPUOCTAHOBJIEH 3 pa3a, TO U BO30OHOBIJIEH OH JOJKEH OBITh TOXKE 3 pa3a — JIMIIb TOrJa CUCTEMA
BBIJICJIUT EMY IIPOLIeCCOpHOE BpeMsl. BbINoIHEHNE TOTOKa MOKHO ITPUOCTAHOBUTH HE TOJIBKO IPU
ero coznanuu ¢ ¢rarom CREATE_SUSPENDED, Ho u Bei3oBOM QyHKImMu SuspendThread:

DWORDSuspendThread(HANDLEhThread);

JIt000#1 TMOTOK MOKET BBI3BAaTh 3Ty (YHKIMIO W MPUOCTAHOBHTH BBIOJIHCHUE JPYroro
HOTOKA (©CITH ero onucaTelb u3BecTeH). [I[puoCTaHOBUTE CBOE BBIMIOJIHEHUE TIOTOK CIIOCOOCH caMm,
a B0300HOBHTH ceOs — HeT. Kak u gpynkims ResumeThread, pynkums SuspendThread Bo3spariaer
HpeapIAyIee 3HaYeHUEe CYeTUYMKa MPOCTOEB JaHHOTO MOTOKA. [I0TOK MOKHO MPUOCTaHABIMBATD
He 6oee yem MAXIMUM_SUSPEND_COUNT pa3. ®ynkius SuspendThread B pexume siapa
paboTaeT aCHHXPOHHO, HO B MOJIb30BATEILCKOM PEKHME HE BBIMOIHSIETCS, TIOKA IIOTOK OCTASTCS B
PHOCTAHOBIICHHOM COCTOSIHUH.

HononnumenvHovle pyukyuu 018 pabomul ¢ NOMOKAMU

@Dynxyus Sleep
[Torok MoOXeT COOOMIUTH CUCTEME O HEBBIJENECHUM €My IpPOIECCOPHOIO BpPEMEHM Ha
ONPEJIETICHHBIN EPUOJ, BbI3BAB:

VOIDSleep(DWORDdwMilliseconds);

Orta ¢yHKIUs nprocTaHaBauBaeT motok Ha dwMilliseconds mummrcekyH .

@ynxyus SwitchToThread

Oyukiusa SwitchToThread mo3BosiseT MOAKIFOYNTE K MPOIECCOPY APYrol MOTOK (€CIH OH
€CTb):

BOOL SwitchToThread(VOID)

SwitchToThreadno3Bonsier MOTOKY, KOTOPOMY HE XBaraeT IPOLECCOPHOTO BPEMEHH,
OTHSTH ITOT PECYpC y MOTOKA ¢ Oosee HU3KkUM npuoputeroM. OHa Bo3Bpamaer FALSE, ecnu Ha
MOMEHT €€ BbI30Ba B CHCTEME HET HU OJIHOTO TIOTOKA, TOTOBOTO K HCIIOJHEHHIO; B MHOM CITy4ae —
HEHYJICBOE 3HAYCHUE.

BeoB ¢ynkuun SwitchToThreadananornuen Bb3oBy ¢yHkumum Sleep ¢ mepenaueii B
dwMuilliseconds myseBoro 3HaueHwus. Pasuwuia nuinb B ToM, uro ¢yuknus SwitchToThread maer
BO3MOXKHOCTh BBINIOJIHATh IOTOKH C OoJiee HH3KHM IPHOPUTETOM, KOTOPHIM HE XBaraer
IPOIIECCOPHOTO BpeMeHH, a hyHKIws Sleep neiicTByer 6e3 OrIIsAKH Ha «TOJI0AAIOIINE)» TOTOKH.

DyuKyuY U3MEHeHUs NPUOPUNENO8 NOTNOKO8



Windows mommepxkuBaer mecth KiaccoB npuopurera: idle  (mpocraumBaromimii),
belownormal(amxke o6sraroro), normal (oOsrunbIit), abovenormal (Beimre o6wranHOrO), high
(BbIcokwmit) U realtime (peansHoro Bpemenu). CaMblii pacpOCTPpaHEHHBIH KJIaCC MPHOPUTETA —
normal; ero wucnosip3yoT 99% mnpunoxkenuii. s motoxkoB Windows moamepkuBaeT ceMb
OTHOCUTENBHBIX nproputeToB: idle (mpocramBaromuii), lowest (au3muii), belownormal (anxe
00bruHOr0), normal (oObrunsbii), abovenormal(seiie o0buHOrO0), highest (Beicimiil) wu
time-critical (kputudeckuii Mo BpeMeHH). DT MPHUOPUTETHI OTHOCUTEIBHBI KJIACCY MPUOPUTETA
npoiecca. BONBIIMHCTBO MOTOKOB HCIOJNIB3YeT OOBIUHBIA HpHOpUTET. 1103TOMY TOIBKO YTO
CO3JJaHHBIA TIOTOK TIOJNy4aeT OTHOCHTENbHBIA mpuoputer normal. Ilpu 3tom ¢dyHKIUS
CreateThread He mO3BONSET 3amaTh OTHOCHTENBHBIA mpuoputer. Ormnepanus H3MEHEHHS
OTHOCHUTEJIBHOTO TIPHOPUTETA IIOTOKA OCYILECTBIISICTCS] BEI30BOM (DYHKITHH:

BOOLSetThreadPriority(
HANDLEhThread,
intnPriority);

[Tapametp hThread ykaspiBaeT Ha MOTOK, Yei MPHUOPUTET HEOOXOIUMO U3MECHHUTD, & Yepe3
napametp NPriority nepenaercs onH U3 HACHTU(HHUKATOPOB, COOTBETCTBYIOIIUI OIIPE/ICICHHOMY
npuopurety noroka (tadiu. 10).

Tabmuua 10
3nayeHus napamerpa NPriority B COOTBETCTBUH ¢ IPUOPUTETOM ITOTOKA
OTHOCHUTENLHBIN
Nnentuduxarop
PUOPHUTET MOTOKA

Time-critical THREAD PRIORITY_TIME_CRITICAL
Highest THREAD PRIORITY_HIGHEST
Above normal THREAD PRIORITY_ABOVE_NORMAL
Normal THREAD PRIORITY_NORMAL
Below normal THREAD PRIORITY_BELOW_NORMAL
Lowest THREAD PRIORITY_LOWEST
Idle HREAD_PRIORITY_IDLE

@Oyukuust  GetThreadPriority, mapnas  SetThreadPriority,  mos3Bomser  y3HaTh
OTHOCHUTEJIBHBIN MPUOPUTET ITOTOKA:

intGetThreadPriority(HANDLEhThread);

Omna Bo3BpalllaeT OJ1H U3 UIEHTU(UKATOPOB, IPUBEIEHHBIX B Ta01. 10.

Ilpumep. Co3math MOTOK C OTHOCHTENbHBIM mpuopuTeToM idle u ¢GyHKUMIO TOTOKA, C
KOTOpOM noikeH OyAeT HauaTh palOOTy co3daBaeMblii MOTOK. B kadecTBe mapamerpa u3
HNEpBUYHOTO (TJIABHOTO) MOTOKA Iporecca B (YHKIMIO MOTOKA IMEpeaaeTcss TEeKyllee Bpems, a
(GYHKIIHS CO3/1aBa€MOT0 TIOTOKA BBIBOJUT NIEPEIaHHYI0 MH(POPMAIIMIO HA KPaH.

#include<windows.h>
#include<stdio.h>
#include<dos.h>

DWORD WINAPI ThreadFunc(PVOID IpParam)
{

struct time tt="((struct time*)IpParam);

printf("\n The current time is: %2d:%02d:%02d.%02d\n",
tt.ti_hour, tt.ti_min, tt.ti_sec, tt.ti_hund);

return O,

}

int main()



{

struct timet;

gettime(&t);

DWORD dwThreadID;

HANDLE hThread = CreateThread(NULL,0,ThreadFunc,&t,
CREATE_SUSPENDED, &dwThreadID);

SetThreadPriority(hThread, THREAD_PRIORITY_IDLE);

ResumeThread(hThread);

CloseHandle(hThread);

getchar();

return 0;

}

Pesynbrar paboThl IporpaMMsl MpeiCTaBIeH Ha pUC. 6.

The current time is: 17:07:02.64

Puc. 6. Pe3ynbraT paboThl pyHKIIUHU TOTOKA
3agaHue JJI CaMOCTOSITEJIbHOIO PELICHUs

BBINOTHUTE UMUTATOP TOHOK (B MPOCTOPEUYUH 3Ta 3a]]a4a U3BECTHA KaK «TapakaHbH Oera)
IpH TIOMOIIM CO3JaHMsI HECKOJBKUX MOTOKOB (puc. 7). Kaxmplii MOTOK 00CITy)KHBaeT CBOIO
«0eroByro J0poXKKy». Ha ucnonHeHue Bce MOTOKHU 3aMyCKArOTCs OJHOBPEMEHHO, IMOCIE Yero
MOTOKH TIPOU3BOJIBHBIM 00Pa30M MPHOCTAHABIMBAIOTCS M 3aITyCKalOTCsS BHOBb. Ha mcnonmHeHue
Ka)KZIOMY ITOTOKY BbIIEeTIsieTCsl KBaHT BpeMeHH (Harnpumep, 500 mc uiu 1 ¢). 3a 3T0T nepruoa HoToK
MIPOM3BOUT BBHIMIOJTHCHHUE 3a/1a4¥, HAPUMEp, YBEIUYHBACT IMO3HIIMIO TOHIIHKA HA HEKOTOPYIO
BennuuHy. llocne ncreyeHus KBaHTa BPEMEHHU MOTOK MPUOCTAHABIMBAETCS HA MPOU3BOJIBHBIM
NEepUOJl BpPEMEHU, ONpeNesieMblid TPpH TOMOIIM TeHeparopa ciay4daiHbeix uucen. [locrme
3aBepIICHNS TOHKU MPOU3BOAUTCS BbIIaua pe3ylnbTaToB (0YepEaHOCTh 3aBEPIICHNUS).

Hcnonp3oBanue kimacca TThread, BkirouenHoro B moctaBky Borland Developer Studio,
JIOITYCKAETCs TOJIHKO B O3HAKOMHUTEIIHHBIX IIETISX.
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Puc. 7. ®parmenTsl paboThl iporpamMmbl «IMUTATOp TOHKK

KoHTpoJIbHBIE BOIIPOCHI

1. TIlepeuncnute OCHOBHBIEC (GYHKLUU 751 paOOTHI C TOTOKaMH?

2. B0O3MOXHO, 5T CO31IaTh IMOTOK B TNPHOCTAHOBIEHHOM COCTOSSHMM (HE 3aIlycKaercsi Ha
HCIIOTHEHUE)?

3. Ilepeuncnure cmocoObl 3aBepiieHusi noToka. Kakol w3 HuX sBisieTcs HauOojee
6e3omacHbIM?

Kaxoii 0THOCUTENIbHBIN IPUOPUTET OJIy4aeT MOTOK IPU CO3AaHUU?
[TozBossiet nu Gpyukuus CreateThread 3agaTh OTHOCHTEIBHBIN IPUOPUTET MOTOKA?
[lepeuncaure criocoObl TPUOCTAHOBKH BBHITIOJTHEHUS (PYHKIIUHU TOTOKA?
Ilepeuncanure ocHOBHbIE 0a30BBIE KJIACCHI IPUOPUTETOB IIOTOKOB?
[TpuBenute npumep HyHKIIMKA U3MEHEHUS IPUOPUTETOB MTOTOKOB?
JIABOPATOPHAS PABOTA Ned.
CPEJCTBA MEXKXIPOIIECCHOI'O B3AUMOJEVCTBHUS — KAHAJIBI (PIPE)

Lenv pabomut

NG

N3y4yeHnne MexaHu3MOB MexIpolieccHoro Bzaumoeiictus (InterProcess Communication)
B Windows, monyveHHe mNpaKTUUECKHX HABBIKOB 10 ucmoib3oBanuio WIin32APl  mis
nporpaMMupoBanus Mexanu3mos |IPC.

Hugpopmayusn

K mexann3zmaM MeXIpoieccHOro oOMeHa oTHocsATCS [2]:
daiisel, mpoenupyemsie B mamsth (file mapping);
nouroBble smuku (mailslot).

[TouToBBIC SMIMKH OOECIIEYMBAOT TOJBKO OJIHOHANPABICHHBIC COCMUHCHHS. Kaxblii
HPOIIECC, KOTOPBIN CO3/1aeT MOYTOBBIM SIIIHK, SBISIETCS «CEPBEPOM MOUTOBBIX SIIKOBY (Mailslot
server). Jlpyrue mporiecchl, Ha3biBaeMble «KIMCHTAMH IMOYTOBBIX siukoB» (mailslot clients),
MIOCBHLIAIOT COOOIIICHHUS CEPBEPY, 3AMKMChIBAst KX B IOYTOBBIN SIITUK. Bxosimue cooOieHus Bceraa
JIOTTUCBIBAIOTCS. B TIOYTOBBIN SIIIUK M COXPAHSIOTCS JIO0 TEX IMOp, MOKa CepBEp UX HE MPOUTET.
Kaxaprii mporiece MOXET OJHOBPEMEHHO OBITh M CEPBEPOM, U KIMEHTOM MOYTOBBIX SIIHKOB,
Co3/1aBasi, TAKUM 00pa3oM, JBYHAIPABICHHBIC KOMMYHHKAIIMH MEXTY MPOIECCaMHU.

KnreHT MOKeT mochUiaTh COOOIIEHHS HA MOYTOBBIN SAIIMK, PACIOIOKEHHBIH HA TOM K€
KOMITbIOTEpE, Ha KOMITBIOTEPE B CETH, WM HA BCE MOYTOBBIC SIIMKH C OJHUM HMEHEM BCEM
KOMIIbIOTEpaM  BBIOPAaHHOTO  JOMeHa. [Ipy 93TOM  IIMPOKOBEHIATEIHLHOE  COOOIIEHHE,
TPAHCIUPYEMOE 10 IOMEHY, He MOXkeT ObITh Oosiee 400 OaiiT. B ocTalbHBIX Clydasx pa3mep
COOOIIEHNsT OTPaHUYHUBACTCS TOJBKO MPH CO3TaHUH ITOYTOBOTO SIIHKA CEPBEPOM.

[TouToBBIC SIIMKK TpPEJIAraloT JETKUW MyTh IS OOMEHAa KOPOTKHMMH COOOIICHHSIMH,
MIO3BOJISIS IPH 9TOM BECTH TIEpeIady | IO JOKAILHOW CETH, B TOM YHUCIIE M IT0 BCEMY JIOMEHY.

Mailslot siBnsieTcst miceBmodaiiyioM, HaxXOIAMIMUMCS B MaMSITH, M CJICIyeT HCIIOJIb30BaTh
CTaHJapTHBIE (PYHKIIUU IJIs1 paboThl ¢ (ailyiaMu, 9TOOBI TOJYYUTh JOCTYI K Hemy. JlaHHBIE B
MIOYTOBOM SIIUKE MOTYT OBITh B JIF000# (hopMe — MX MHTEpIpeTaliell 3aHUMAeTCs TPUKIIATHAS
mporpamma, HO UX O0IIHii 00beM He JOJKEH MpeBhIaTh 64 K6. OnHaKko, B OTIIMYHUE OT JUCKOBBIX
daitnos, mailslot siByisitoTcst BpeMEHHBIME — KOT/Ia BCE ICCKPHUIITOPBI TIOYTOBOTO SIIIUKA 3aKPBITHI,
OH H BCE €T0 JJAHHBIE YIAIAIOTCS. BCe MOYTOBBIC SIIUKY SBIISIOTCS JIOKAIBHBIMU 1O OTHOIIICHHIO K



CO3JIaBIIEMY HX MPOIIECCY; MPOIIECC He MOXKET CO3/1aTh yaajaeHHbIi mailslot.

CooOmieHnst MeHbIle yeM 425 Oaiuim TiepelaroTcs ¢ HCIOJB30BAaHUEM JeHTarpaMm.
Coobmenusi, 6onpie yeM 426 6atim, UCHONB3YIOT NEpeaadyy ¢ YCTAaHOBJICHHEM JIOTHYECKOTrO
coennHeHUsT Ha ocHOoBe SMB-ceancos. Ilepenaunm ¢ ycTaHOBIEHHWEM COCIWHEHHS JOMYCKAIOT
TOJIbKO MHAMBHUIYAIbHYIO MEpeaady OT OJHOI0 KJIMEHTa K oxHoMy cepBepy. ClieoBaTelbHO,
TEPSIETCS] BO3MOXKHOCTh IUPOKOBEIIATEILHON TPAHCIALUU COOOIICHUH OT OJHOTO KJIMEHTa KO
MHOTUM cepBepaM. WiNndows He moiepKiuBaeT cooOuieHus pasmepom B 425 wiu 426 oatim.

Korna nporecc co3maeT MOYTOBBIN SIIIUK, UMSI TIOCIETHETO JOJDKHO UMETh CIIEAYIOIIYIO

hopmy:
\\.\mailslot\[path]name
Hanpumep:
\\.\mailslot\taxes\bobs_comments
\\.\mailslot\taxes\petes_comments

\\.\mailslot\taxes\sues comments

Ecin Heo0X0AMMO OTIPAaBUTH COOOIICHNE B IMMOYTOBBIN SIIUK HA yIAJICHHBIA KOMITBIOTED,
To cneayeT Bocmoyib3oBatbes NETBIOS-umenem:

\\ComputerName\mailslot\[path]name

Yrtobbl mepeaath coobimieHne BceM Mailslot ¢ ykasaHHBIM HMEHEM BHYTPH JOMEHA,
noHagoourca NETBIOS-umsa nomena:

\\DomainName\mailslot\[path]name

st TIaBHOTO JIOMEHA OMEpaIrlMOHHOW CHUCTEMBI (JIOMEH, B KOTOPOM HaXOJUTCs pabouas
CTaHIUA):

\\*\mailslot\[path] name

KnueHTsl 1 cepBepbl, HCMOIB3YIOMINE MMOYTOBbIE SIIUKH, MPU paboTe ¢ HUMH JOJKHBI
MOJI30BaThCA (PYHKITUSMU, TTPEICTABICHHBIMU B Ta0. 11.
Tabmuma 11

D YHKIUY TOYTOBBIX SIIUKOB

DyHKIMA ‘ Onucanue
Cepsepos
CreateMailslot Co3/1aeT NoYTOBBIN ALIMK U BO3BPAIIAET €r0 IECKPUITOP

M3BnekaeT MakCHUMaJlbHBIN pa3Mep COOOILIEHHs, pa3Mep MOYTOBOTO
AlIMKa, pasMep CIEAYIOIIEro COOOLIEHHA B SIIMKE, KOJIUYECTBO
COOOIIEHUH M BpeMsl OXHMIAHHUS COOOLIEHHWSI MpPHU BBINOJIHEHUH
olepanuy YTeHUs

GetMailslotinfo

SetMailslotinfo M3MeHeHue TaiiMayTa pu YTEHUH U3 TIOYTOBOTO SIIIUKA
DuplicateHandle JyOiupoBaHHe IECKPUNITOPA MOYTOBOTO SIIHKA

ReadF!Ie CunTeIBaHKe COOOIIEHHI U3 MOYTOBOTO SIIIUKA

ReadFileEx

GetFileTime [ToyueHue 1aThl ¥ BPEMEHU CO3IaHUS TOYTOBOTO SIIITHKA
SetFileTime ZHC;;I;OBM IaThl U BPEMEHH CO3JaHHs, MOJU(UKAIMKA TTOYTOBOTO

GetHandlelnformatio
n

SetHandlelnformatio
n

[Tonydyenune CBOMCTB AECKPUNTOPA MOYTOBOTO SIIIIMKA

YcTaHOBKa CBOMCTB AECKPUIITOPA ITOYTOBOIO ALIUKA




DOyHKIMA ‘ Onucanue

Knuenmos

CreateFile Co3/1aeT AECKPUIITOP MOYTOBOTO SIIMKA ISl KITHEHTCKOTO Mporiecca
DuplicateHandle JlybmupoBaH#e AECKPUIITOPA IIOYTOBOTO SIHKA

Wl_’iteF_iIe 3anucey cOOOLIEHUI B IOYTOBBINA AWK
WriteFileEx

CloseHandle 3akpbIBaeT JIECKPUIITOP TIOYTOBOTO SIIUKA JUIS KJIMEHTCKOTO

npoiiecca

PaccMoTpuM MOCIIEIOBAaTEILHO BCE OIEpaiii, HEOOXOIMUMBbIC i KOPPEKTHOH paboThl ¢
IIOYTOBBIMU ALIUKaAMU.

1. Co3nmanue mo4ToBOro simka. Orepaius BBIIOJHACTCA IPOLECCOM cepBepa ¢
ucnonb3oBanuem Qpyukiuu CreateMailslot:

HANDLE CreateMailslot(
LPCTSTR IpName, // Umsnoumosoeosuuka
DWORD nMaxMessageSize, // Makcumanvuvitipazmepcoodbuenus
DWORD IReadTimeout,  // Taiimaymonepayuuumenus
LPSECURITY_ATTRIBUTES // Onyuu nacrnedosanus u
IpSecurityAttributes /7 6ezonacrnocmu

);

2. 3anuch COOOUIEHWI B TMOYTOBBIM SIIMK TMPOU3BOAUTCS AHAJIOIMYHO 3allCH B
CTaHIapTHBIN TUCKOBBIN (aiin ¢ momoinsio Gyrkiuu WriteFile.

3. Urenue cooOmieHU M3 Mo4YTOBOro smuka. CO3MaBIIMM TMOYTOBBIM SIIMK MPOIECC
HOJTyYaeT MPaBO CUUTHIBAHUSA COOOIIEHHIA, U3 HEro0 MCHOJB3ys jaeckpuntop mailslot B Bei3oBe
dynxuu ReadFile.

[To4TOBBIH AMIMK CYIIECTBYET IO TEX MOp, moka He Bhi3BaHa (ynkius CloseHandle na
cepBepe MJIM IOKa CYIIECTBYET caM Ipoliecc cepBepa. B oboux ciaydasx Bce HENPOYUTAHHbBIE
COOOIIEHUS YAAISIOTCS U3 MOYTOBOIO SAILIMKA, YHUUTOKAIOTCS BCE KIMEHTCKUE JECKPUIITOPHI, U
mailslot ynansercs u3 namstu.

OYHKIIHS CYUTHIBAET MApaMeTPhl TOYTOBOTO STUKA!

BOOLGetMailslotinfo(
HANDLEhMailslot, // [leckpunmop noumoeozo suuKa.
LPDWORDIpMaxMessageSize,// Maxcumanvhwiii pazmep coodujeHus.
LPDWORDIpNextSize, // Pazmep cnedyroweeo

// HenpPOUUMAHHO20 COOOUEeHUSL.
LPDWORDIpMessageCount, // Koruuecmeo coobwenuil.
LPDWORDIpReadTimeout  // Taiimaym onepayuu umenus.

)i
@DyHKIHS YCTAaHABIMBAET TaMAyT ONEPALlUH YTECHUS:

BOOLSetMailslotInfo(
HANDLEhMailslot, // [leckpunmop noumosozo awuxa.
DWORDIReadTimeout // Hosvuii matimaym onepayuu umenus.

);

Kananwr (pipe)

CymiecTByeT nBa crmocoba OpraHW30BaTh JIBYHANPABICHHOE COCIMHEHHE C IOMOIIBIO
CJIEIYIOIIMX TUIIOB KaHAJOB [4]:

1. Besvimsannvle (aHoHUMHbIC) KaHaIbl TIO3BOJSIOT CBS3aHHBIM IPOIECCaM IIepeIaBaTh
uHpopManuio apyr Apyry. OObuHO, OE3bIMSIHHBIC KaHATBI UCTIOIB3YIOTCS TS TIepEeHATIPABICHUS
CTaHJapTHOTO BBOJIa/BBIBO/IA JJOUEPHETO MPOIIecca TaK, YTOOBI OH MOT OOMEHUBATHCS TAHHBIMHU C



POOUTENBCKUM TIporieccoM. YTOOBI MPOM3BOAUTH OOMEH NAaHHBIMH B OOOWX HAaIpaBIICHHSIX,
clemyeT co3naTh JBa OE3BIMSHHBIX KaHama. PoIUTENbCKHI Tpoliecc 3amuCchIBacT JaHHBIC B
NEepBBIA KaHal, WCIONB3YS €ro JEeCKPUNTOp 3aliCH, B TO BpeMs Kak JOYEPHHUU MPOIECC
CUMTHIBACT JJAHHBIE M3 KaHaJIa, HCTIONb3Ys JECKPUIITOP YTEHUSA. AHATOTHIHO, TOUYEPHUH TIPOIIece
3aMMCHIBACT JAHHBIE BO BTOPOW KaHA M POJAMTEIHCKUHN MPOIIECC CYUTHIBACT M3 HETO JaHHBIC.
be3pIMsHHBIC KaHAIbI HE MOTYT OBITh HCIIOJIB30BaHbBI JUIS TEpPEAaud JaHHBIX IO CETH U IS
oOMeHa MEXTy HeCBSI3aHHBIMU MTPOIIECCAMH.

2. Umernosannvlekanaivl WCTIONB3YIOTCA JJIS TIEpeAadd JaHHBIX MEXy HE3aBUCHMBIMU
nmporeccaMy WM MEXIy MpoleccaM, padoTaloIMMHU Ha pa3HbBIX KoMIibloTepax. OOBIYHO,
MpoIIeCC CEpBEpa MMEHOBAHHBIX KAaHAJIOB CO37acT MMECHOBAHHBIA KaHaJ C M3BECTHHIM MMEHEM
WIH C UIMEHEM, KoTopoe OyJeT nepenano kiveHTtam. [Iporiecc KIMeHTa UMEHOBAHHBIX KaHAJIOB,
3Has WUMs CO3/IaHHOTO KaHaja, OTKPBIBAET €ro Ha CBOCH CTOPOHE C YYETOM OTpaHUYCHUH,
yKa3aHHBIX TmpoiieccoM cepBepa. [lociae 3Toro Mexay cepBepoM M KIMEHTOM CO3JaeTcs
COCIMHEHHE, 10 KOTOPOMY MOJKET IMPOM3BOIUTHCS OOMEH JTaHHBIMU B 00OMX HallpaBicHUsX. B
OpTraHM3aIMN MEXKIPOIECCHOT0 OOMEHa HAMOONBIINK WHTEpPEC MPEACTABISIOT WMEHOBAHHBIC
KaHaJIbl.

OO0mue npuHIKIBI PabOTHl KMEHOBAaHHBIX 1 HEMMEHOBAHHBIX KaHAJIOB!

1.  Ilpu yreHuwm MeHblIero yucia O6aiT, YeM HaXOAUTCS B KaHale, BO3BpallaeTcs Tpedyemoe
9quCiI0 0alT, OCTaTOK COXPaHAETCS AJIS MTOCIIETYIOINX YTCHHUH.
2.  Ilpu ureHun OGonpluero yuciaa OailT, YeM HaXOIUTCS B KaHaje, BO3BPALIAETCS JOCTYIHOE

yrcio 6aiT. [Ipouece, unrarommii U3 KaHaa, JOIHKEH 3Ty CUTYAIHIO OTpaboTaTh.

3. Ecnwm xananm mycT U HU OJIMH IPOIECC HE OTKPBLI €r0 Ha 3alKCh, IPH YTEHUU U3 KaHala
Oyzner nonydeno O Gaiitr. Ecnu oguH nnm Gojiee MpOLECCOB OTKPBUIM KaHAJ JJIs 3aIHCH,
BBI30B Ha YTeHHE Oy/IeT 3a0JIOKUPOBAH JI0 MOSBJICHUS JaHHBIX B KaHAJIE.

4.  3anuce yucia O0alT, MEHBIIETO €MKOCTH KaHajla, TapaHTUpOBaHA aroMapHo. B ciyuae,
KOT'J1a HECKOJIBKO MPOIIECCOB OJJHOBPEMEHHO 3alHMChIBAIOT B KaHAJI, MOPIIMH JAHHBIX OT HUX
HE TepeMeIINBatOTCs.

5. Ilpm 3amucu Oonpiiero umciaa OalT, YyeM 3TO MO3BOJSET KaHal, BBI30B Ha 3alKCh
OJIOKHpYETCSt 10 OCBOOOXKACHHS TpeOyeMoro Mecta B KaHajie. ATOMapHOCTh MIPH 3TOM HE
rapaHTUPyeTCs.

[Ipy co3maHMM M TOJNYyYEHUH JIOCTyHa K CYLIECTBYIOIIEMY KaHally HeoOX0IuMo

IIPUJIEPIKUBATHCA CIEYIOIIET0 CTaHAApTa MMEH KaHAJIOB:

\\.\pipe\pipename

Ecnu xaHanm HaxoauTcs Ha yAajJeHHOM KoMibioTepe, To morpebdyercss NETBIOS-ums
KOMIThIOTEpA:

\\ComputerName\pipe\pipename

Knuentam u cepepam aiis paboOThl ¢ KaHaJlaMU JOITYCKaeTCsl UCHOJIb30BaTh (DYHKIUH,
MpeJ/ICTaBICHHbIE B Ta0m. 12.

Kpome Ttoro, mis pabGorel ¢ KkaHamamu wucnonb3yercs (yakmus CreateFile (ms
NOAKJIIOYECHUS K KaHally co cTOpoHbl kiueHTa) u ¢pynkiuu WriteFile u ReadFile nns 3anucu n
YTEHUS TaHHBIX B/W3 KaHaa COOTBETCTBEHHO.

Tabmuma 12
OyHKIMH paboThI ¢ KaHAIAMU
OyHKIUA Onucanue
BeimonHsIeT MOKIIIOYCHHEe K KaHaly, 3alKChiBacT B KaHAl
CallNamedPipe coOOIlleHre, CYHMTHIBAET W3 KaHala COOOIIEHHE U 3aTeM

3aKpBIBACT KaHAaJ

[To3BonsieT cepBepy HMMEHOBAHHBIX KAaHAJIOB OXKHUJIATh
ConnectNamedPipe IMOAKIIOYEHUS OJHOTO WM HECKOJBKAX KIIMEHTCKUX
MPOIIECCOB K 9K3EMILISIPY MIMEHOBAHHOTO KaHaJa
CreateNamedPipe Co3faer 3K3eMIUIIP MMEHOBAHHOTO KaHajia W BO3BpAIacT




DyHKIMA Omnucanue

JIECKPHIITOP VISl TIOCIIEYIOUIUX OTepaluil ¢ KaHAIOM
CreatePipe Cosmaer Oe3bIMIHHBIA KaHa

OtcoenuHsieT CEpBEPHYIO CTOPOHY IK3EMILISIpa
MMEHOBAaHHOT'0 KaHaJIa OT KJIMEHTCKOr'0 Iporiecca

[Tonygaer  uHpopmamui0o O  paboTe  YKa3aHHOTO
MMEHOBAaHHOT'0 KaHaJa

GetNamedPipelnfo l3BiiekaeT CBOWCTBA yKa3aHHOTO MMEHOBAHHOTO KaHaJla
Komupyer maHHBIE MX HMMEHOBAaHHOTO WM OE3BIMSIHHOIO
KaHasa B Oydep 0e3 ynaneHus ux u3 KaHajaa

YcraHaBIMBaeT PeXKUM UYTCHUS U PEKUM OJIOKMPOBKHU BHI30BA
SetNamedPipeHandleState | ¢pyHkiuii (CHHXPOHHBIN WM ACHHXPOHHBIN) I yKa3aHHOTO
MMEHOBAaHHOT'0 KaHaJa

KomOuHupyer omepanuu 3amucu cOOOIIEHWS B KaHAI U
YTEHHs COOOICHHS U3 KaHAJIa B OJIHY CETEBYIO TPAH3aKIIUIO
Oxpmaer, TOKa KCTEYeT BpeMs OXHUIAHUS WM TI0Ka
WaitNamedPipe DK3EMIUIP YKAa3aHHOTO HMMEHOBAHHOTO KaHaja He OyJer
JIOCTYTIEH JUIS NOJKJIFOYCHUS K HEMY

DisconnectNamedPipe

GetNamedPipeHandleState

PeekNamedPipe

TransactNamedPipe

[lpumep  peanm3amuu  MEKIPOIECCHOTO  B3aMMOJEHCTBHS  (KIMEHT-CEPBEPHOTO
NPUIOKEHHUs) [5] MpencTaBieH B MPHIOKEHUH. Pe3ynbrar paboThl MporpaMM MEXITPOIECCHOTO
B3aMMOJIEHCTBYS IPUBEJIEH Ha pUC. 8.
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Puc. 8. Pe3ynprat paboThl MporpaMm MeXIPOLECCHOIO B3aUMOIEHCTBUS
3agaHue JJIs CaMOCTOSITENIbHOIO PELICHUs

OpranuzoBaTh paboTy MporpaMMbI-cepBepa U  HECKOIBKHMX MPOTrpamMM-KIHEHTOB
CJIEIYIOIIM 00pa3oM.

CepBep TMpenocTaBiseT KIUEHTaM KakOW-TMOO H3 CBOMX pecypcoB (Hampumep,
COOCTBEHHOE OKHO), IPHYEM CEPBEP MOXKET OBITh 3aIYIICH TOJIBKO OJIUH.

KiueHTs! MoAKII0O4al0TCs K CepBEpy U HAYMHAIOT 3allUCh B OKHO, MIPHYEM MEPBBIA KIHECHT
IMUIIECT TOJIBKO ((1», BTOpOI\/'I — TOJIBKO «2)), UTA B Ka)KJII)II\/'I MOMCHT BPEMCHHU. Knuenros Mmoxer
OBITH MPOU3BOJILHOE KOJMYECTBO, HO HE MeHee MATH. [IpenycMoTpeTh BOZMOKHOCTh OTIPABKH Ha
cepBep MPOU3BOIIEHOTO COOOIICHHS.

Ecnmu knmueHT mNOAKIIOYaeTcs K CepBepy B MOHOIMOIBHOM pEXUME, OH TOJydaer
UCKITIOUMTENIFHBIE TpaBa Ha WCIIONB30BaHUE pecypca cepBepa. Bce ocTanbHbIE KIMEHTHI,
MBITAIONINECS TOIKIIOYUTHCS B JaHHBIH MOMEHT, HE JOJDKHBI TONYYUTh JOCTYI K pecypcy
cepBepa M JIOJDKHBI 0Ka3aThCsl B OUEpEIN Ha 00CITy)KUBaHUE.

B paznensemoMm pexxuMe KaXIOMY M3 TOIKIIOYEHHBIX KIMEHTOB MPEJOCTaBISETCS KBAHT
BPEMEHH Ha MCIIOTHeHHE (Hanpumep, /c). Eciin KIIMeHT 3anmuchIBaeT CUMBOJIBI B OKHO cepBepa C
4acTOTOM 1 cHMBOI B CEKYHY, TO B CIy4yae, KOI/la K CEpBEPY MOAKIIOUEHBI IIATh KIIMEHTOB, OKHO
cepBepa JODKHO COJEPkKATh MPUMEPHO CIIEIYIONTYI0 HH(POPMAIIHIO, IPEICTABICHHYIO Ha pUC. 9.

OOMeH JaHHBIMM MEXIy KIMEHTAaMH M CEpPBEpOM OpPraHM30BaTh NpPU ITOMOIIU
UMCHOBAaHHBIX KaHAJIOB.
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Puc. 96. Pe3ynbTar paboThl IpOrpaMM-KIMEHTOB
KoHTpoiibHBIE BOIIPOCHI

[epeunciure cpeacTBa MEKITPOIIECCHOTO B3aMMOICHCTBHSI?

JI7nst penieHus Kakux 3aa4 MOTYT IIPUMEHSThCs TIOUTOBbIe siiuku (Mmailslot)?

Bo3moxHO, 1M Ha OCHOBE TIOYTOBBIX SIIMKOB OPraHW30BaTh JBYHANPaBJICHHBIC
KOMMYHHUKAIIMH MEX/Ty pOoIieccaMu?

Kakomy cTaHIapTy IMEH MOYTOBBIX SIIUKOB HEOOXOAMMO NMPUACPIKUBATHCS MIPU CO3AAHUH U
MOJTYYEHUH JIOCTYTIA K CYIIECTBYIOIIEMY ITOYTOBOMY SIIUKY?

[lepeuncnure OCHOBHBIE (YHKIUH HCIIOJIB3yEeMbIE MPOIECCOM — «CEPBEPOM ITOUTOBBIX
SIIIIUKOBY?

[Tepeuncnure OCHOBHBIE (DYHKIIMH HCIIOJIB3yEeMBbIE MPOLECCAMH — «KIMEHTaMH ITOYTOBBIX
SIIIIUKOBY?

[MpuBenuTe KIaccudukaimio kanaos (pipe)?

Kak MOXHO OpraHu30BaTh MapayieIbHBIC BBIYUCICHHS IPH IMOMOIIM HMEHOBAHHBIX
KaHaJI0B?

KakoMmy cranmapTy HWMeH KaHAJOB HEOOXOIMMO MpPUACPKUBATHECS TpPU CO3MAHHU U
MOJTYYEHHH JOCTYIIA K CYIIECTBYIOLIEMY KaHaTy?

10. TIpuBenuTe OCHOBHBIC (DYHKIIUH JIJIsl paOOTHI ¢ KaHAIaMU?

_ JIABOPATOPHAS PABOTA NeS.
D®ANJIbI JAHHBIX, ITIPOEIUPYEMBIE B ITAMSATD

Llenv pabomot
N3yunts npuHIMIBI paboThl ¢ (haiiaamu, MPOSUUPYEMBIMH B TaMSATh.
Hugpopmayusn

Kak u BupTyanbHas maMsaTh, NpoerupyeMble (ailiibl MO3BOJISIOT Pe3epBUPOBATH PETHOH

aIPECHOr o MpPOCTpPAaHCTBA U IICPCAABATbL CMY (I)I/I3I/I‘-ICCKYIO naMsThb.

OHCpaI_II/IOHHaSI CHUCTEMaA IMO3BOJCT MMPOCHHUPOBATH HA aAPECCHOC ITPOCTPAHCTBO IIpoLeccca 1

daiin TaHHBIX. ITO OYEHB YI0OHO MPHU MAHUIYJISAIHUAX C OOJBIIUMH TOTOKaMU JaHHBIX [3].

[Ipoenmpyemsbie Gailiibl MPUMEHSIOTCS JUISL:



3arpy3ku U BeinoiaHeHus EXE- u DLL-¢]aiinoB. 310 mo3Boiser cyniecTBeHHO SKOHOMHUTD KaK Ha

pa3Mepe cTpaHuyHOro (aiina, Tak W Ha BpPEMEHHU, HEOOXOAWMOM [UIsl TOJATOTOBKHU

NPUIIOKEHHUS K BBIITOJIHEHHIO;
JocTyma K (aimy TaHHBIX, pa3MEIIEHHOMY Ha JUCKE. DTO MO3BOJISET 000HTHCH O3 oreparuii

(aitioBoro BBO/Ia-BHIBOJIA M Oy(epr3amuu ero CoIepKUMOro;
pasziesieHus: JaHHBIX MEX1Y HECKOJIbKUMH MIPOLIECCaMH, BBITIOJIHAEMbIMH Ha OJIHOI MallluHE.

Uro0bl peACTaBUTH BCIO MOIIb TAKOTO IPUMEHEHHS MEXaHNW3Ma MPOEIPOBaHus (Haiios,
paccMOTpPUM 4YeThIpE BO3MOXKHBIX METO/la pealu3allid MPOrpaMMbl, MEHSIOIIEH MOPSI0K
clieZIoBaHUs Bcex 0aiToOB B (aiiyie Ha 0OpaTHBIN.

Memoo 1: ooun ¢hatin, 0oun d6ygep

[TepBblii (1 TEOPETUUECKH MPOCTEHIIINI) METO] — BbIIETICHUE OJI0OKA MMaMATH, JJOCTATOYHOTO
JUIsL pa3MelnieHus Bcero ¢aitna. OTkpeiBaeM ¢aiil, CYUUTHIBAEM €0 COAEPKUMOE B OJIOK MaMsITH,
3aKkpeiBaeM. Pacrionmaras B maMsATH COAEPKUMBIM (aiiia, MOKHO MOMEHSATH INEPBBIA OalT ¢
MOCIIEAHUM, BTOPOI — C MPEANOCIEAHUM U T.J1. DTOT IMpolecc OyAeT MPOoJoIKAThCs, TOKa Mbl HE
IIOMEHSIEM MECTaMHU JIBa CMEXHBIX OaiiTa, HAXOAALIMXCS B cepeAuHe Qaiina. 3aKOHYHUB ITY
orepaluio, BHOBb OTKpbIBaeM (hailil v rmepe3anuchiBaeM ero Coaep:KuMoe.

Memoo 2: d0ea ¢aiina, ooun o6yghep

OTkppIBaeM CyIIECTBYIOMIMIA (halil U co3aeM Ha JIMCKE HOBBIA — HYJIEBOW AJUHBI. 3aTeM
BBIJIENIsSIEM HEOOJIBIIION BHYTpEeHHUHN Oydep pazMepom, ckaxem, 8§ K6. YcraHaBIuBaeM yKa3aTellb
daiina B mo3unuio 8§ K6 oT KoHIa, cuuThiBaeM B Oydep nocneanue 8§ Ko comepxkumoro (aiina,
MEHsIEM B HEM TOPSAIOK CIIeI0OBaHUs 0aiiTOB Ha 0OpaTHBIN U IEepenuchiBaeM Oydep B TOIBKO YTO
co3manHbiil (aiin. [ToBTOopsiemM 3TU omepanuu, MOKa HE JO¥AEeM [0 Hayalla UCXOAHOTo (Qaiina.
Koneuno, ecnn nmna aiina ve Oynet kparHa 8§ K6, onepanuy NpUIeTCs HEMHOTO YCIIOKHUTD.
3akoHuuB 00pabOTKY, 3aKpbIiBaeM 00a ¢aiia u yaanseM UCXOTHBIN (aii.

Memoo 3: ooun ¢haiin, dsa 6ypepa

[TporpaMmMa MHULIMATU3UPYET ABa pa3leibHbIX Oydepa, nonyctuM, mo 8§ K6 u cuuThIBaeM
nepsbie § K6 daiina B oqun Oydep, a mocneqaue § Ko — B npyroid. Jlanee comepxumoe o0oux
OytdepoB oOMeHHBaIOTCI B OOpaTHOM MOpsIKe, U MepBblil Oydep 3amuchiBaeTCs B KOHEIl, a
BTOpO — B Hawajo Toro ke ¢aina. Ha kaxmolt wurepanuu mporpaMma IepeMeniaet
BOCBMUKHJIOOMTHBIE OJIOKM M3 OJHOM TOJOBUHBI (hailia B Apyryro. B naHHOM merone ciemyet
IpeayCMOTpPETh 00pabOTKY Ha city4ai, ecyu IiuHa daiiia He kpaTHa /6 Ko.

Memoo 4: ooun ghaiin u Hukaxux 6ygpepos

OTtkpeiBaeTcss (aill ¢ yKa3aHHEM CHCTEME 3ape3epBHPOBATH PETHOH BUPTYaJIHHOTO
aJipecHOro mpoctpaHcTsa. Jlanee, mepBblii 6alT Qaiina mpoerupyercss Ha MepBbli OalUT 3TOrO
pEernoHa U MPOM3BOIUTCS OOpaIlleHNe K PETHOHY TaK, OyATO OH Ha CAMOM JIEJIe COJEPIKUT (ai.
Ecnu B koHIIEe (aiina ecTh OTENbHBIN HYIeBOM 0aiiT, MOXXHO BbI3BaTh OMOIHMOTEUHYIO (DYHKIIUIO
_sStrrev u moMeHsATh NOPSIOK ciieloBaHus 0aliTOB Ha OOpATHBIM.

Hcnonvzosanue npoeyupyemuix 6 namamo ghaiinos

JI7151 5TOro Hy»KHO BBIIIOJTHUTB TPH OIIEpaLUu:

1. Cozpatb WM OTKPHITh OOBEKT sAnpa «(ailm», WACHTU(UIHUPYIOUUN AUCKOBBIA (aii,
KOTOPBII HCIOTB3YETCs KaK MPOCIUPYEMBIN B TaMSITh.
2.  Co3nath 00BEKT sifjpa «mpoekuus ¢aitnay, cooOmMB cucteme pasmep ¢aiina u crnocod

JOCTyTa K HEMY.
3. VYkazaTb cucteme, Kak CIPOELUPOBATh B aJPEeCHOE MPOCTPAHCTBO Ipolecca OOBEKT

«Tpoekius ¢ainay - HeTUKOM UIIH YaCTUYHO.

3akoHYMB padOTy ¢ MPOEHUPYEMBIM B MaMATh (ailyioM, ClieAyeT BHIIOIHUTE CIEAYIOIINe
oreparuu:

1.  CooOmmth cucteme 00 OTMEHE MPOELHPOBAHUS HA aJPECHOE MPOCTPAHCTBO Ipoliecca
00BbeKTa SApa «IPOEKITUs daiay.
2. 3akpbITh 3TOT OOBEKT.

3. 3akpbITh 00BEKT spa «haiim».
Oman 1: coz0anue unu omxpvimue oo6vexma 10pa «haiiiy

Jlnist co3maHust 1 OTKPBITHS 00bekTa sipa «haiiay ucrnonssyercs pynkuus CreateFile:

HANDLE CreateFile(



PCSTR IpFileName,

DWORD  dwDesiredAccess,

DWORD dwShareMode,
PSECURITY_ATTRIBUTES IpSecurityAttributes,
DWORD dwCreationDisposition,

DWORD dwFlagsAndAttributes,

HANDLE hTemplateFile);

PaccmorpumtpunepssixnapamerpalpFileName, dwDesiredAccessudwShareMode.

[Tapametp IpFileName uaeHTHQHUIIMPYET MMs CO3IaBAEMOI0 WJIM OTKpbIBaeMOro (aiiia
(mpu HEOOXOMMOCTH BMecTe ¢ TiyTeM). Bropoii mapamerp, dwDesiredAccess, ykasbiBaeT Criocoo
JOCTYyIIA K cofiepsKuMoMy (aiiia. 31ech 3a1aeTCs OHO U3 YeThIpeX 3HaueHui (Tadi. 13):

Tabmuua 13
3nauenue mapamerpa dwDesiredAccess
3HaueHue Onucanue
Conepxumoe (haiiyia HeJIb3sl CYUUTHIBATH HITM 3aIlTUCHIBATD;
0 yKa3bIBACTCSl 9TO 3HAYEHHUE, eclii TpeOyeTcs MOIYy4UTh
aTpuOyTHI (aiina
GENERIC_READ Urenue daiina pa3peneHo
GENERIC_WRITE 3anucek B (pails pazpenieHa
GENERIC_READ PaspemieHo u ureHue u 3anuch
GENERIC_WRITE

Co3nmaBast wiaM OTKpbIBasg (pailyl JaHHBIX, WUCIOJIB3YEMBIH B KayeCTBE IPOCIHPYEMOTO B
namsith, ycranaBnuBaetcs (umar  GENERIC_READ  (tompko anst  ureHus), Jmbo
xombunuposannsiii hiaar GENERIC _READ | GENERIC WRITE (urenue/3amucs).

Tpertuii napamerp, dwShareMode, yka3biBaeT THII COBMECTHOT'O JIOCTYIIA K JAHHOMY (haiiny
(tab. 14).

Tabmuma 14
3nauenue napamerpa dwShareMode
3HaueHue Onucanue
0 Jlpyrue nOomnbITKHA OTKPBITH (aiil 3aKOHYATCSl HEYAa4HO

[TonbITKa MOCTOPOHHETO MpoLEecca OTKPHITh (ain ¢ ¢uarom
GENERIC WRITE ne ynacrcs
[TonbITKa MOCTOPOHHETO MpoLEecca OTKPBITh (ain ¢ ¢uarom
GENERIC_READ =ue ynacrcs
FILE_ SHARE_READ | | IloctopoHHuMiI  mporecc MOXET  OTKpBITh  (Qailn  0e3
FILE_SHARE_WRITE | orpannyenuit

Co3naB minm OTKpHIB yKasaHHbIA Qaiin, CreateFile Bo3Bpamaer ero omucarenb, B HHOM
ciyqae — unenrupukarop INVALID_HANDLE_VALUE, onpenenennsiit kak (HANDLE) -1).

FILE_SHARE_READ

FILE_SHARE_WRITE

Oman 2: coz0anue 0b6vexma a0pa «npoexyus auiay

YkazaB onepanoHHON CUCTEME, T/I€ HaX0AUTCs (PU3ndecKas maMsTh It TPOSKIUH (aiina:
Ha JKECTKOM Jucke, B cetd, Ha CD-ROM wu B apyrom mecte (BbizoB ¢yHkuuu CreateFile),
HEOOXOMMO yKa3aTh CHCTEME Kakol 00beM (PH3WyYecKod MmaMsATH HYKEH MpoeKnuu (daiina.
JnsaToroneooxonumoBbi3BaThpyHknutoCreateFileMapping:

HANDLE CreateFileMapping(

HANDLE hFile,

LPSECURITY_ATTRIBUTES IpFileMappingAttributes,
DWORD  flProtect,

DWORD  dwMaximumSizeHigh,

DWORD  dwMaximumSizeLow,

LPCTSTR IpName);



[Mepsoiii  mapamerp, hFile, umaentudunmpyer omucarens (aiina, HPOEHUPYEMOro Ha
aJpecHOe TMPOCTPAHCTBO IIpoliecca. IDTOT OMHcCAaTeldh MOMYYMJIM IIOCNIe BBI30BA (YHKIUU
CreateFile.  Tlapamerp  IpFileMappingAttributes  —  ykasarenb  Ha  CTPYKTYpPY
SECURITY_ATTRIBUTES, kotopas oTHOCHTCS K OOBEKTY siapa «mpoekuus aimay; ans
YCTaHOBKH 3aIlIMTHI IO YMOTYaHUI0 emy npucBanBaeTcss NULL.

Co3nanue (aiina, mpoenupyeMoro B IMaMsiTh, AHAJOTHYHO PE3EPBUPOBAHHIO PETHOHA
aJIpecHOro MPOCTPAHCTBA C MOceAyIolel nepenayeii emy ¢pusnueckoi namaru. Pazuuia nums B
TOM, YTO (pU3HUECKas MaMATh AJIs poerpyeMoro ¢aiina — cam (aiin Ha AMCKE, U AT HETO He
HY>KHO BBIJCNIATH MPOCTPAHCTBO B CcTpaHW4HOM daine. Ilpu co3zganuu 0OBEKTa «IPOEKIUSI
daiinay cucremMa HE pe3epBUPYET PETHOH AJPECHOTO IMPOCTPAHCTBA U HE YBSAZBIBACT €0 C
buzndeckoil mamaTeio u3 (aitma. Ho, kak TOJBKO AEN0 MOUAET 10 OTOOpakeHUs (HU3UIECKOM
naMsTH Ha aapecHOe MPOCTPAHCTBO IPOIECCa, CUCTEME MOHAJ00UTCS TOYHO 3HATH aTpHOYT
3aIUThI, PUCBANBACMbIil cTpaHuIaM Gpusnueckoi namsatu. [loaromy B mapamerpe fIProtect namo
yKa3arh jKeJlaTebHbIe aTprOyThI 3aIuThl (Tadu. 15).

Tabmauma 15

3nauenue napamerpa flProtect

ATpuOyT 3a1IUTHI Onucanue

OT00pa3uB 00BEKT «IpoeKus (aiia» Ha aapecHoe
POCTPAHCTBO, MOKHO CUUTHIBATH JaHHBbIE W3 (paiina.
IIpu sToM HeoOXxomuMoO OBLIO TiepenaTh B (YHKIIHIO
CreateFiledpnar GENERIC_READ.

Oto0pa3uB 00BEKT «mpoekuus ¢ailina» Ha aapecHoe
MPOCTPAHCTBO, MOYKHO CUMTHIBATh JaHHBIE W3 (aiina u
PAGE_READWRITE 3anuchIBaTh Ux. [Ipy 3TOM HEOOX0IMMO OBLIO IEepeaaTh B
bYHKIHEO CreateFilekomOunanutogaros
GENERIC_READ | GENERIC_WRITE.

OtoOpa3uB 00BEKT «mpoekuus ¢aiga» Ha aapecHoe
MIPOCTPAHCTBO, MOKHO CUMTHIBATh JaHHbIE W3 (Qailna u
3aMMCBIBATh UX. 3aMUCh MPUBEET K CO3AHUIO 3aKPBITON
PAGE_WRITECOPY konuu cTpaHunbl. I[lpu 3TOM HeoOXoauMo  ObIIO
nepenaTh B bYHKIHIO CreateFilenu6o
GENERIC _READ, 1100
GENERIC_READ | GENERIC_WRITE.

KpoMme paccMOTpeHHBIX BbIlIE aTpUOYTOB 3alIUTHI CTPAHUIIBI, CYIIECTBYET €Ie YEThIpe
atpudyta paznena: SEC_NOCACHE, SEC_IMAGE, SEC_RESERVE u SEC_COMMIT.

Crenyromiue aBa napametpa 3toi ¢pynkimu (dwMaximumSizeHigh u dwMaximumSizeLow)
cambie BakHble. OcHOBHOe HasHauenue CreateFileMapping — rapantupoBath, 4T0 0OBEKTY
«rpoekuus Qaiiay IOCTyNeH HYXHbIH oO0beM (u3nueckoi mamsatu. YUepes 3TH mapameTpbl
COoO00IIaeTcsl CHCTEME MaKCHUMaJbHBINA pa3mep daitna B Oaiitax. Tak kak Windows mo3BoJsier
pabotath ¢ (pailmamu, pazMepbl KOTOPBIX BBIpaXaroTcs 64-pa3psAHbBIMU YMCIaMHU, B TIapamMeTpe
dwMaximumSizeHigh yka3eiBatotcs crapmmme 326uma, a BdwMaximumSizeLow — wmuamiime
326uma >toro 3Hayenus. [ns daiinos pasmepom menee 4 1 bdwMaximumSizeHigh Bcerna pasen
0. Hannume 64-pa3psaHoro 3HaueHHs moapasymeBaeT, uto Windows crocobna oO0pabaTsiBaTh
dainbl  anuHOM M0 16 SK3a0alTOB.

Jns coznanust o0bekTa «rpoekius (aiiaay TakuM, 4TOObl OH OTpaXkall TEKYIIUH pa3Mep
¢aiina, Heo6X0AMMO TepeaaBaTh B 000MX MapamMeTpax Hyau. Tak ke cienyeT MOCTYIUTb, €CIU
HEOOXOMMO OTPAaHUYUTHCS CUNTHIBAHWEM HJIH KaK-TO 00paboTath (haii, He MEHss €r0 pa3Mep.
Jns fo3amucu aHHBIX B (paiiil BBIOMpaeTcss ero pasMep MaKCHUMAllbHBIM, YTOOBI OCTaBHUTb
IIPOCTPAHCTBO JUIs «MaHeBpa». Eciu B JaHHBIN MOMEHT (aiisl Ha JUCKe UMEET HYJIEBYIO JUTHHY, B
napamerpax dwMaximumSizeHigh u dwMaximumSizeLow nenb3s mepemaBath Hynu. VHaue
cHCTeMa PEeIINT, 4To HeoOxommma mpoekius ¢aitna ¢ oobemMoMm mamsatd, paBHbIM 0. A 3TO
omnOka, u CreateFileMapping sepuer NULL.

[Mocnemunit mapamerp pyuxiuu CreateFileMapping — IpName — ctpoka ¢ HyneBbIM 0aliTOB
B KOHIIC; B HEH yKa3bIBaeTCs MMsI OOBEKTa «IpOEKIHs Qaiinay, KOTOPOE HCIONb3yeTcs s

PAGE_READONLY




JIOCTYyIIa K JaHHOMY OOBEKTY U3 JPYyroro mpouecca. B ciyyae eciiv COBMECTHOE UCIIONIb30BAHUE
MIPOCIIMPYEMOTO B TaMsATh (paitna He TpedyeTcs, B JanHOM napamerpe nepeaaror NULL.

YroOBbl MOMYyYUTh JOCTYN K CYLIECTBYIOIIEMY OOBEKTY fAapa «mpoekuus ¢aitnay
HeoOxoaumo BeI3BaTh QyHKuio OpenFileMapping ¢ ykasanuem omepariuii, KOTOpsIe OyayT
IPOBOJIUTHCA HaJl O0BEKTOM:

HANDLEOpenFileMapping(
DWORD  dwDesiredAccess,
BOOL binheritHandle,
LPCTSTR IpName);

[Mepeoiii  mapamerp, dwDesiredAccess, uaeHTHUIMPYST BHA JOCTYyNa K JIAHHBIM.
HeobxonuMo yka3aTh, Kak HMEHHO MbI XOTHM 00OpamaThCs K (ailloBbIM JTAaHHBIM, 33/1aBast OJHO
U3 YeThIpeX 3HaueHuii (tabi. 16).

Tabmuua 16
3nauenue mapamerpa dwDesiredAccess

3HaueHue Onucanue
daitnoBble JaHHBIC MOXKHO CUMTHIBATH M 3aIMCHIBATH; MPH
FILE_MAP_WRITE atom B Qynkuuo CreateFileMapping momkeHn ObITh
nepenas atpudbyr PAGE READWRITE.
daitnoBble TaHHBIE MOKHO TOJIBKO CYMTBHIBATH; IIPH 3TOM B
¢ynkuuro  CreateFileMapping nmomken ObITh TiepenaH
FILE_MAP_READ moboit u3 cnenyromux arpudyroB PAGE_READONLY,
PAGE_READWRITE uiu PAGE_WRITECOPY.
FILE_MAP_ALL_ACCESS |To xe, uro u FILE_MAP_WRITE.
@aiisoBbIe JaHHBIE MOXKHO CYHMTHIBATH M 3aIUCHIBATH, HO
3amiCch NPUBOJUT K CO3AaHUIO 3aKPBITON KOIUH CTPAHUIIBI;
FILE MAP COPY pH 3TOM B (byHKIjI/IIO CreateFileMapping momkeH ObITh
- - nepeaaH mo0oi u3 CJEAYIOIINX aTpuOyTOB
PAGE_READONLY, PAGE_READWRITE WIN
PAGE_WRITECOPY.

Bropoii mapamerp, blnheritHandle, yka3siBaer, HaciemoBam 1M HOBBIA IpolEcC
JecKpunTopsl OoT mporecca 3ampoca. Ecim TRUE, kaxnpiii HacnencTBEHHBIM OTKPBITHIMA
JIECKpUIITOP B MpOLECCEe 3aIpOCca YHACIEJOBAH HOBBIM MTPOLIECCOM.

[Mocnennuit mapamerp pyunkunu OpenFileMapping — IpName — ctpoka ¢ HyneBbIM OaiiTom
B KOHIIC; B HEHl yKa3bIBaeTcs MM O0beKTa «Ipoekuus (aiinay, KOTOpoe HCIONb3yeTcs IS
JIOCTyTA K 00BEKTY U3 JJAHHOTO MPOoIecca.

@Oyukius  OpenFileMapping, mpexkae dYeM BepHYTh JCHCTBUTENBHBIN OMHUCATENb,
NPOBEPSIET THUIT 3alIUTBl 00BeKTa. Eciam ecTh MOCTynm K CYIIECTBYIOIIEMY OOBEKTYy sjapa
«mpoekuus Qaitna», pynkuus OpenFileMapping Bo3Bpamaer AeiCTBUTENBHBIH onucarens. Ho
ecnM  OTkKa3aHo B joctyme, (yakuus OpenFileMapping Bo3spamaer NULL, a Bbi3oB
GetLastError naer xon ommbku 5 (mmu ERROR_ACCESS_DENIED).

Oman 3: npoeyuposanue hainogvlx OGHHbBIX HA AOPecHOe NPOCMPAHCIE0 npoyecca

Kornma o0bekT «rpoexmust (aiina» co3aaH, He00X0AUMO, YTOOBI CUCTEMa, 3apE3EPBHUPOBAB
PETHOH aJpecHOro MPOCTPAHCTBA MO/ JaHHbIe (ailyia, mepenana ux Kak (QU3UYECKYIO MaMsTh,
oToOpakeHHYI0 Ha peruoH. DronenaerdynkuusiMapViewOfFile:

LPVOID MapViewOfFile(

HANDLE hFileMappingObiject,
DWORD dwDesiredAccess,
DWORD dwFileOffsetHigh,
DWORD dwFileOffsetLow,

DWORD  dwNumberOfBytesToMap);



[TapamerphFileMappingObjectuaeatuduimpyeronucarenbo0bekTa  «Ipoeknusdaiiay,
BO3BpalaeMbIMIIPEIIIeCTBYOIUMBBI30BOMIHO0 G yHKInei CreateFileMapping,
mbodyukimerrOpenFileMapping. ITapamerp dwDesiredAccess uaeHTHGUITUPYET BUI OCTYIIA K
JTaHHBIM (Tadm. 16).

OcranpHblE TpHU TapamMeTpa OTHOCATCS K PE3CPBUPOBAHHIO PETHOHA  aJPECHOTO
IPOCTPAaHCTBA M K OTOOpaXEHHIO Ha Hero (Qusmyeckoil mamstu. Ilpu 3TOM HeoOs3aTeNnbHO
NPOCIMPOBATh HAa aJpecHOe MPOCTPAHCTBO Bech (ain cpasy. MOXKHO CIPOSHUPOBATH JIUIIb
Mallylo ero 4acTbh, KOTOpas B TAKOM CJIydac Ha3bIBACTCsl MPECTaBICHUEM (VIEW).

[Ipoennpyst Ha aJpecHOE MPOCTPAHCTBO TIpoliecca MpejacTaBieHue ¢aitia, HeoOX0IuMO
clenarh JBe BeHIM. Bo-mepBbIX, COOOHIMTH cuCTeMe, KakoW OaiT (aiija JaHHBIX CUUTATh B
npefcTaBicHud 1epBbiM. [l 3Toro mpeaHasHaueHol mapamerpsl  dwFileOffsetHigh wu
dwFileOffsetLow. Bo-Bropsix, moTpeOyercsi yka3zaTb pa3mep IpEICTaBICHHS, T.. CKOJIBKO
OaiiToB (paiiia JaHHBIX JOJDKHO OBITH CIPOCIMPOBAHO HA AJPECHOE IMPOCTPAHCTBO. Paszmep
ykasbiBaercsi B napamerpe dwNumberOfBytesToMap. Ecau ator nmapamerp paBen 0, cucrema
TIOTIBITAETCSI CIPOCIIUPOBATh IMPEJICTABICHUE, HAYMHAS C YKa3aHHOTO CMEIICHUS M JI0 KOHIIA
daiina.

Ecnau npu BezoBe MapViewOfFile ykazan ¢umar FILE_MAP_COPY, cucrema nepemact
¢usnyeckyro MmaMsiTh W3 CTpaHMYHOro (aitna. Pa3mep mnepenaBaeMoro mnpoCTpaHCTBA
ompenensercs mnapamerpom dwNumberOfBytesToMap. Iloka maHHBIE CUUTBHIBAIOTCS U3
npejcTaBieHus (aiina, CTpaHULIbI, IEpEaHHble U3 CTpaHUYHOro (haiina, He ucnonb3yTes. Ho
CTOUT KakoMy-HHOyIb IIOTOKY B TMPOIECCe COBEPIIMTh IMOMBITKY 3alMCH IO ajpecy,
HOMNAAI0IIEMy B MPAHMIIBI TIPE/ICTABICHUS (paiiia, KaK CHUCTeMa TYT K€ OepeT U3 CTPAaHUYHOTO
daiisa 0JJHY U3 IEPEUYNUCIICHHBIX CTPAHHUII, KOIMPYET Ha HEC UCXOHBIC IAHHBIC U MTPOCIIUPYET e
Ha aJpecHOe IMpOCTPaHCTBO mpoiecca. C 3TOro MOMEHTa MOTOKH IPOIecca HAYMHAOT
00pamarbest K JOKaIbHON KOIMH JJaHHBIX U TEPSIOT TOCTYII K UCXOAHBIM JaHHBIM. CO3]1aB KOITUIO
UCXOIHOW CTpaHHIbl, cucreMa MeHseT ee arpubyr 3ammtel ¢ PAGE_WRITECOPY Ha
PAGE_READWRITE.

Oman 4: omxnroyenue gaiinia 0aHHbIX OM A0PecHO20 NPOCMPAHCMEA NPoyecca

Korna HeoOXoAMMOCTh B JaHHBIX (aiina (CIpOeUPOBAHHOTO Ha PETHOH aJIpecHOTrO
POCTPAHCTBA) OTMAaaeT, TpedyeTcss 0CBOOOANUTH pernoH BbizoBoM ¢yukimu UnmapViewOfFile:

BOOLUnmapViewOfFile(LPCVOIDIpBaseAddress);

[Mapametp, IpBaseAddress, yka3siBaeT 6a30BbIH apec BO3BPAIIAEMOr0 CUCTEME PETHOHA.
OH JI0JDKEH COBMaJaTh CO 3HAUCHHEM, MOJy4eHHBIM mociie Bbi3oBa Gynkuuu MapViewOfFile.
Ecnu we Bh3BaTh QyHKIm0 MapViewOfFile pernon He 0cBOOOANTCS 10 3aBEpIICHUS MpoIecca.
[ToBTopHsIii Be3oB MapViewOfFile npuBoauT k pe3epBUPOBaHHIO HOBOTO PErHOHa B Mpeeniax
aJIpeCcHOro MPOCTPAHCTBA MPOIIECCa, HO PaHEee BBIIEIICHHBIC PETHOHBI He 0C80004COAIOMCSL.

Y  ¢ynakmun  UnmapViewOfFile ecth omHa ocobGeHHOCTh. Eciau mnepBoHaYalIbHO
npencTaBieHne Obuto crpoenupoBano ¢ ¢uarom FILE_MAP_COPY, nro0bie W3MEHEHHS,
BHECEHHbIC B (DaiyIOBBIC JaHHBIC, HA CAMOM JieJie TPOU3BOMATCS HaJ KONMHEW ITHUX JaHHBIX,
XpaHAIMIUXCS B CTpaHUYHOM (aiine. BezBanHoit B 3ToMm ciyuae ¢yuakuuun UnmapViewOfFile
Heyero OOHOBISTH B JAMCKOBOM (aiijie, U OHa MPOCTO MHUIMHPYET BO3BPAT CHUCTEME CTPAHUI]
(bu3ryecKoil maMsaTH, BBIJICICHHBIX U3 CTpaHUYHOTO (paiyia. Bece n3MeHEeHUs B TaHHBIX HA 3TUX
cTpaHunax Ttepswoorcsa. [1oaToMy O coXpaHeHMHM W3MEHEHHBIX JaHHBIX TPHUAETCS 3a00THTHCS
CaMOCTOSITEIIHHO.

Omanul 5 u 6. 3aKkpvimue 06vbeKMo8 «npoexyust ailiosy» u «paiiny

3aKoHYHB pabOTy C JIFOOBIM OTKPHITHIM OOBEKTOM fJIpa, HEOOXOIUMO €T0 3aKpPhITh, HHAYEC B
Ipollecce HaYHeTCs yTeuka pecypcoB. [l 3aKpbITHs OOBEKTOB «IPOEKIUs (HainoB» u «daitm»
TpebyeTcst nBak/bl BhI3BaTh pynkimio CloseHandle.

[Tpu onepanusx ¢ mpoenupyeMbIMU (aitiiaMu 0OBIYHO OTKPBIBAIOT (aiisl, CO31AI0T 0OBEKT
«rpoekius (Qailiay» U ¢ ero MoMOIIbI0 MPOCUUPYIOT HpelcTaBieHHue (alIoBbIX AAHHBIX Ha
aJIpecHOe MPOCTPAHCTBO IMporecca. [10CKoNbKy cucTeMa yBEITHMYMBACT BHYTPEHHHE CUETUMKHU
00BeKTOB «(halm» U «IIpoekius ¢ailiay, UX MOXKHO 3aKpbITh B Hayale KOAa, TEM CaMBbIM,



UCKJIIOUYMB BO3MOXHOCTb YTEUKH PECYPCOB.
Ecnu tpebyercs co3naBaTh U3 0THOTO (haiiyia HECKOIBKO 00BEKTOB «IIPOSKITUs (haiiyiay uin
IPOCUPOBATH HECKOJIBKO MPECTABICHHI ATOro 00beKTa, mpuMeHnTh QyHkimo CloseHandle B
Hayaje KoJla He yJacTCsi — OMNHCATeNIu eIe MOHAAO00SATCS Uil JTOTMOJHUTEIbHBIX BBI3OBOB
CreateFileMapping u MapViewOfFile.
Paccmotpum 310 nogpodHee Ha pparMeHTe MCEeBIOKOAA:
HANDLE hFile = CreateFile/(..);

HANDLE hFileMapping = CreateFileMappmotirftie,—)

d
<

LPVOID pvFile = MapViewOfFile (hFileMapping,..);

Ipumep. Cozpmaem ¢aiin “File-mapping.txt”, numem B Hero crpouky “The named or
unnamed file-mapping object. ”, 3akpbiBacM, OTKpbIBaEM IS YTCHHUS, IPOCHUPYEM B MaMATh U
KOITUPYEM CTPOKY M3 CIPOECIIHPOBAHHOTO PErMOHA ITAMSTH.

#include <windows.h>
#include <iostream.h>

int main()
{
PDWORD IpNumberOfBytesWritten=new DWORD;
char str[]="The named or unnamed file-mapping object."”;
HANDLE  MyFile=CreateFile("File-mapping.txt",
GENERIC_WRITE,
FILE_SHARE_WRITE, NULL,
CREATE_ALWAYS,
FILE_ATTRIBUTE_NORMAL,0);
WriteFile(MyFile,str,strlen(str),
IpNumberOfBytesWritten,NULL);
SetEndOfFile(MyFile);
CloseHandle(MyFile);
MyFile=CreateFile("File-mapping.txt", GENERIC_READ,
FILE_SHARE_READ,NULL,OPEN_EXISTING,
FILE_ATTRIBUTE_NORMAL,0);
HANDLE MappedFile=CreateFileMapping(MyFile,NULL,
PAGE_READONLY,0,0,
NULL);
LPVOID Map=MapViewOfFile(MappedFile,FILE_MAP_READ,
0,0,0);
char * strin =(char *) Map;
cout << strin << endl;
UnmapViewOfFile(Map);
CloseHandle(MappedFile);
CloseHandle(MyFile);
return 0;

}

3amaHue JIJIsI CAMOCTOSITCIILHOTO pemicHuA

Tpedbyemcsa cozoame npoecpammy «llucamenvy u npoecpammy «Humamenvy. 3anycmums
npoecpammy «llucamenvy (obecneuums 3anycKk MOALKO 00HO20 IK3EMNIAPA NPOSPAMMbL) U
HeCKOILKO JK3eMNAApo8 npozpammsl « Yumamenvy. Ilpoepamma «Ilucamenvy nocmosHHo
00HO8IsIEM coOeparcumMoe HeKOmopo2o gaiina (Qusuveckutl atii Ha OUCKe) U NPOeYUpyom e2o
Ha cobcmeennoe aopecroe npocmpancmeo (puc. 10). Ilpoepammer «Humamenvy noayuaiom



docmyn K 00vekmy A0pa «npoexkyus gaiinay, co30anHomy npozpammou «llucamenvy. Ilpu
00HOBNIeHUU Patina NPOUCXOOUm ABMOMAMUYECKOe 0OHOBNIEHUE COOEPHCUMO20 patiia 8 OKHAX
npoepamm « Humamenwvy (puc. 11).

N

o &

5 Nucarenn (11:02:33) |:||§||z|

The CreateFileMapping function creates or
opens a named or unnamed file mapping objeck
for the specified file,

T
a

HAMDLE CreateFileMapping

HAMDLE hFile,
LPSECURITY_ATTRIBUTES IpAttributes,
DWORD FIProtect,

DWORD dwMaximurnSizeHigh,

DWORD dwMaximurnSizelow,

LPCTSTR IpMame

b

5 Yytatenn (11:02:34) L EJM|
The CreateFileMapping function creates or opens

a named or unnamed file mapping object For the
specified file,

HAMDLE CreateFileMappingg

HAMDLE hFile,
LPSECURITY_ATTRIBUTES lpattributes,
DWORD FIProtect,

DWORD dwMaximurnSizeHigh,

DWORD dwMaximurnSizelow,

LPCTSTR IpMame

]

i YuTatenn (11:02:34)

specified file,

HAMDLE CreateFileMappingy

b

The CreateFileMapping function creates or opens
|| a named or unnamed file mapping object For the
specified file,

- |B]X]
he CreateFileMapping function creates or opens
named or unnamed file mapping object for the

HAMDLE hFile,

LPSECURITY _ATTRIBUTES IpAttributes,
DWORD FIProtect,

DWORD dwMaximumnSizeHigh,

DWORD dwMaximumSizelow,

LPCTSTR IpMame

S (=1ES

Yurarenn (11:02:34)

HAMDLE CreateFileMappingd

HAMDLE hFile,
LPSECURITY_ATTRIBUTES |pattributes,
DWORD FIProtect,

DWORD dwiMaximumSizeHigh,

DWORD dwMaximurnSizel ow,

LPCTSTR IpMame

i

Puc. 10. Pe3ynbpTarsl paboThI Iporpamm

i Mucarean (11:05:50) |._||E||Z|
The CreateFileMapping function creates or
opens a named or unnamed file mapping object
far the specified file.

5

HANDLE Create  Mappings
LPSECURITY_ATTRIBUTES lpAttributes,
DWiORD FIProtect,

LPCTSTR IpMame

b

i35 Yuratesn {11:05:50) HEJE|

The CreateFileMapping function creates or opens
a named or unnamed file mapping object for the
specified file,

HAMDLE Create  Mappingy
LPSECURITY _ATTRIEUTES IpAttributes,
DWORD FIPratect,

LPCTSTR IpMame

i

i Yyratenn (11:05:50)

The CreateFileMapping function creates or opens
a named or unnamed file mapping object For the

HANDLE Create  Mappingi

b

The CreateFileMapping function creates or opens
|| a named or unnamed file mapping object for the
specified file,

HAMDLE Create  Mappingf

b

(=19
pecified file.

LPSECURITY_ATTRIBUTES lpAttributes,
DWORD FlProtect,

LPCTSTR IpMame

- 5]

Yuraresn (11:05:50)

LPSECURITY _ATTRIBUTES IpAttributes,
DWORD FIPrakect,

LPCTSTR IpMame

Puc. 11. Pe3ynbTatsl paboThl Iporpamm
(pu U3MeHEeHUU UHPOPMAIIH THCATENEM)

KOHTpOJ'IBHBIe BOIIPOCHI

[Tepeunciure cpeacTBa MEKIPOIIECCHOTO B3aUMOICHCTBUSA?
[Tepeuncnure obiactu mpuMeHeHUs (HaiioB, MPOCHUPYEMBIX B TAMSTH?

Kak MOXHO OCyIIECTBUTh
MpOeLpPyEMBbIE B TaMSITh?

[lepeuncnure oCHOBHBIE ONepaliiu Ipu padoTe ¢
[Tepeuncnure oOCHOBHBIE PYHKIIMU TIPH paboTeE C

MCKITPOLIECCHOC

B3aUMOJICCTBUE, HCIOJB3YyS  (pailiibl,
(aiimaMu, TPOCIUPYEMBIMH B TTaMSITh?

daitnamu, npoeUpyeMbIMU B TaMATh?

[Tepeunciute OCHOBHBIE CTIOCOOBI JOCTYIIA K COAEP)KUMOMY daiina?



Hpuioxxenne 2

OueHo4HBbIE CpPeICTBA /15 NPOBeIeHUs] MPOMEKYTOUHOI aTTecTaluu

a) [lnanupyemble pe3yJibTaThbl 00y4YeHHs] U OLEHOYHBbIE CPeACTBA /sl NMPOBeAeHUS
MPOMEKYTOYHOM aTTeCTANMH:

Kon
WHJUKAaTOpa

Muaukatop AoCTKEHUS
KOMIIETEHIINN

OneHouHble CpeaCcTBa

[IK-6: CmocoOHOCT, K ¢opMalu3aliud W aJTOPUTMHU3AIMU TOCTABJICHHBIX 3a7a4, K
HalMCaHWIO TPOTPaMMHOTO Kojla ¢
OTpENeTICHUS W MAHMIIYJIUPOBAHUS JaHHBIMH M O(QOPMIICHHIO NPOrPaMMHOIO KOJa B
COOTBETCTBUU YCTAHOBJICHHBIMU TPEOOBAHUSIMU

HCIIOJIB30BAHHUEM  SA3BIKOB  IIPpOrpaMMHpPOBaHUsd,

[1K-6.1

OneHuBaeT  KavecTBO
MaTeMaTU4eCKOU
MOJICIIN npu
dbopmanuzanuu  3aaauu
MpeAMETHOM 00J1acTH

OCHOBHOE pazInyre MEXIY TOITOCPOYHBIM U
KpPaTKOCPOYHBIM IUTAHUPOBAHUEM (AMCHIETYEPU3AIINECH )
3aKIFOYACTCS B ...

1) AMUTENBHOCTH BBITIOTHECHHUS

2) CKOPOCTH BBITIOJTHEHHUS

3) o4epeaHOCTH BHITIONHEHUS OU€PEAHOCTH BBITIOTHEHUS
4) 9acTOTE BBITOJTHCHHS

[IpuopureT, MEHSIOLIEICS BO BPEMSI UCTIOTHEHUS
npoliecca, Ha3bIBaeTCs MIPUOPUTETOM

1) pukcupoBaHHBIM

2) CTaTHYECKUM

3) IUKIIHYECKAM

4) TMHAMHYECKUM

[Tpu COBMECTHOM HCII0JIb30BAaHUH MPOLIECCAMHU
anmnapaTHbIX U HH)OPMAITHOHHBIX PECYPCOB
BBIYHCIIATEIHHON CHCTEMBI BOZHUKAET IOTPEOHOCTE B ...
1) aganTanuu

2) CHHXpPOHH3ALIUN

3) Oydepuzanmn

4) onTUMH3AITII

[1K-6.2

O11eHMBAaET KaueCTBO
pa3paboTaHHBIX
AITOPUTMOB JIJIS
MOCIIEAYIOIIETO
KOJMPOBAHUS.

I'maBHOII L1eNbI0 MYIBTUIPOrPAMMHUPOBAHUS B CUCTEMAX
MaKeTHON 00pabOTKH SIBISIETCS ...

1) obecrnieuenune yao06cTBa pabOTHI MMOJIb30BATEIICH

2) MUHUMH3aLKs BPEMEHH BBIIOJIHEHUS OHOM 3a1a4n
3) MUHUMH3AITUS TIPOCTOEB BCEX YCTPONUCTB KOMITHIOTEPA
4) obecrieyeHre peakKTUBHOCTU CUCTEMBbI

Hcnons3oBaHue BUPTYaIbHOM MaMATH B
OJTHOTIPOTPAMMHOM PEXXHMMe TIPUBOJMT K ... TIpoIlecca,
€CJIH pa3Mep MPOrpaMMBbI CYIIECTBEHHO OOJBIEe 00beMa
JIOCTYITHOM ONepaTUBHON MaMsITH

1) aBapuitHOMY 3aBEpIICHUIO

2) 3aMeJIEHUIO BBITIOIHEHHS

3) yCKOpEeHHIO

4) nepesanycky

[Ipu cTpaHUYHON OpraHU3alKy MaMsITH TaOIHLA CTPAHHIL
MOJKET pa3MelaThCs B ...

1) TOnBKO B OMIEpaTUBHON MaMSITH

2) TOJIBKO B TIPOIECCOPE

3) B oniepaTUBHOW NaMATH U Ha JHCKE

4) B crienManbHOM OBICTPOIl MaMSATH MPOIIECCopa U B
OINepaTHBHON MaMsATH

[1K- 6.3

OrneHuBaeT BHIOOD
MPOrPaMMHBIX CPEJCTB
JUISL IPOrPaMMHUPOBAHHUS
Y MaHUITYJIMPOBAHHUS
JTAHHBIMU B

B mHOTOMOTOUHOM cucTeme npu co3ganuu mporecca OC
CO3J1aeT AJIsl KaKAOro Impolecca

1) kak MUHUMYM JIBa TIOTOKA BBITIOJTHEHHUS

2) HA OHOTO ITOTOKA BBITTOTHCHUS

3) KaK MUHUMYM OJIH TIOTOK BBITIOJTHEHUS

4) TOJIEKO OJTUH MOTOK BBITIOJTHCHHUS




Kon

Muaaukarop gocTmkeHus

OneHouHble CpeacTBa

AHIUKATOpa KOMIIETEHIINN
COOTBETCTBUU B mynpTUIpOrpaMMHOM cMeCH KeIaTeabHO
YCTaHOBJICHHBIMH OJTHOBPEMEHHOE MPUCYTCTBUE
Tpe6OBaHUAMH 1) BEIYMCIUTENBHBIX 33729 U 33/1a4 C HHTEHCUBHBIM

BBOJIOM-BBIBOJIOM
2) MpOCTHIX U CIOXKHBIX 3ajja4

3) 3ama4 ynpaBieHus U 33/1a4 C UHTEHCHBHBIM
BBOJIOM-BBIBOZIOM

4) 3aga4 ynpaBieHUs ¥ BBIYMCIUTEIBHBIX 3314

[TnanupoBaHue MOTOKOB OCYIIECTBIISIETCS] HA OCHOBE
WH()OpPMAITUH, XPAHAIICHCI B ...

1) onmcaTensx MpoIeccoB U MOTOKOB

2) KOHTEKCTax MpOIECCOB

3) uneHTUpUKATOPaX MPOIECCOB

4) nneHTu(uKaTopax MOTOKOB




0) Ilopsinok mnpoBeneHUs] MPOMEKYTOYHOH aTTeCTAllMH, MOKA3aTeJd W KPHTEPHH
OLICHUBAHUS:

[TpoMexyTouHass arrecTalyss N0 AUCHUIUIMHE «Teopusi BBIYUCIUTENBHBIX IPOLIECCOBY
BKJIIOYAET TEOPETHUECKUE BOIPOCHI, 103BOJIAIOLINE OLIEHUTh YPOBEHb YCBOCHMSI 00yUYarOIIUMUCS
3HaHUHM, W TPAKTHYECKHE 3a/aHus, BBIBISIONIME CTENEHb CPOPMHPOBAHHOCTH YMEHUH WU
BJIJICHUH, IPOBOJUTCS B POPME IK3aMEHa.

DK3aMeH N0 AUCUUILIMHE TPOBOIUTCS B YCTHOU (hopme.

IToxa3aTreu 1 KPpUTEPHHU OLICHUBAHUS IK3aMeHA:

— Ha OICHKY «OTJMYHO» — O0YYaOIIUIiCS MOKA3bIBAET BBICOKUI YPOBEHb C(HOPMUPOBAHHOCTH
KOMIIETEHIIUH, T.€. IOJIHO PACKphITO COJEpKaHHE Marepuana; 4€TKO M IPaBWIBHO JlaHbl
ONpPECNICHUsI U PACKPBITO COJAEP)KAHUE MaTrepuaia; OTBET CAMOCTOATEIbHBIM, IPU OTBETE
UCIOJIb30BaHbl 3HAHUS, IPUOOPETEHHBIE paHee;

— Ha OICHKY «XO0POII0» — OOYyYaroIIMICs MOKa3bIBaeT CPEIHHH ypOBEHb C(HOPMUPOBAHHOCTH
KOMIIETEHIIUH, T.€. PAcCKpbITO OCHOBHOE COJEp)KaHHe Marepuana B 00bEME; B OCHOBHOM
IIPABWJIbHO JJaHbl ONIPEAETICHUS, TOHITHS, MaTepHUall U3JI0)KEH HEMOJIHO, PU OTBETE JOMYIIEHbI
HETOYHOCTH, HapylIeHa MOCIe10BaTeIbHOCTh M3JI0KEHUS; JONYIIEHbl HEOObIINE HETOUHOCTH
IIPY BBIBOJIAX U UCIIOJIb30BAHUU TEPMHUHOB; IPAKTUUECKUE HABBIKU HETBEP/IBIE;

— Ha OILIEHKY «Y/AOBJETBOPUTEJbHO» — OOYJalOIIUICs IOKa3bIBACT MOPOIOBBIH YPOBEHb
c(OpMUPOBAHHOCTH KOMIIETEHIIMH, T.€. YCBOEHO OCHOBHOE COJAEpXKaHHE Marepuaia, HO
U3JI0KEeHO (hparMeHTapHO, HE BCEr1a M0CIe10BaTeIbHO; ONIPEAeICHHS U TOHATHUS JaHbl HE YETKO;
NPaKTUYECKHE HABBIKU CIIA0bIC;

— Ha OLICHKY «Hey10BJIeTBOPHUTEIbHO» — pe3yabTaT 00yUeHUs He TOCTUTHYT, O0y4arounics He
MOXKET TOKa3aTh 3HAHHs HAa YPOBHE BOCIIPOU3BENEHUS M OOBSICHEHHS WH(POpPMAIMH, HE MOXKET
[I0Ka3aTh MHTEJUIEKTYaJIbHbIE HABBIKU PEIICHUS MPOCTHIX 3a/1a4.



