MUHUCTEPCTBO HAYKH 1 BBICIIIET'O OBPA3OBAHMS
POCCHUUCKOH ®EIEPALIMU

1y DeniepasbHOE TOCYAPCTBEHHOE GIO/KETHOE 06Pa30BATEIHLHOE yUPeKICHHE
BBICIIEro 0Opa3oBaHms
«MaruuTOropCKHii rocy1apcTBEHHbIH TEXHUUECKHEL yHausepcuret um. I'.U. Hocosa»

YTBEPXJIAIO

%ﬁnpex’rop N9uAC

d;’éf%’%“ B.P. Xpamumu
% ~f

03.03.2021 r.

PABOYASI [IPOTPAMMA JIMCLUTLIMHBI (MOJIYJISI)

TEOPHA BbIYHCITHTE/IbHBIX ITPOI[ECCOB

Hanpasienue noroToBku (CrienuansHOCTs)
09.03.01 MudopMaTHKa 1 BEYUCTHTEIbHAS TEXHAKA

Hanpasnennocts (mpoduis/crienuanmsanms) mporpamMms:
IIporpammuoe oGeciieyene CpeicTB BEIYHCIHTEHOM TEXHUKH H aBTOMAaTH3HPOBAHHBIX
CHCTEM

YpoBeHs BbIcHTero 06pasoBaHus - GakanaBpHar

Dopma 06yuenust
OYHast

WUneruryt/ paxynerer  MHCTHTYT SHEpreTHKH U aBTOMaTH3UPOBAHHBIX CHCTEM

Kadenpa Bbrauc/mTebHOM TEXHUKH U IPOrpaMMHEPOBAHHASE
Kypc 4
Cemectp 8

MaruuToropck

2021 rog



PaGouas nporpamma cocrasiena na ocope ®I'OC BO - OakasaBpHar 10 HaNpaBJIeHHIO
noxroropku 09.03.01 Hudopmartuka ¥ BBMHCTUTENBHAS TEXHHKA (npuxas MunoGpHayku
Pocenn ot 19.09.2017 r. Ne 929)

Pabouas mporpamma paccMoTpeHa ©  ono0peHa Ha  3aceqaHuMU Kadeapsl
BbraucnurensHoit TeXHUKH 1 IIPOTpaMMHUPOBAHHSI

20.01.2021, nporokon Ne 6 %
3aB. kadenpoit 0.C. Jlorynosa

Pabouas nporpamma o06pena MeToamueckoit komuccHei NBuAC

03.03.2021 r. mpotokon Ne § A
IIpencenarens M B.P. Xpammun

Pa6ouas nnporpamma cocrasnena: ~
Aouent kadeaper BTull, kauu. Texn. Hayk gt 10.B. Kouepxwunckast

Penienzenr:
Ha9ajIbHUK OTZeNa TexHoIornyeckux miardopm OO0 "Kommac [Troc" , KaHJI. TEXH. HAyK
59 J.C. Cadonon
V. ’\I/g\\
5.4



JIner akryaauszanuu padoueil mporpaMmbl

Pabouas mporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peanmsanuu B 2022 - 2023
y4eOHOM rojy Ha 3aceqaHnu Kadeapbl BeMUCIUTETFHON TEXHUKH U TIPOTPAMMHUPOBAHHS

[Ipotokom o 20 r. Ne
3aB. kadenpoii O.C. Jlorynosa

Pabouast mporpamMmma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanusarnuu B 2023 - 2024
yueOHOM oy Ha 3aceaHuu Kadeapbl BEIMUCIUTENEHON TEXHUKU U IPOTPAMMHPOBAHUS

[IpoTokom o 20 r. Ne
3aB. kadeapoii O.C. Jlorynosa

Pabouas nporpamma nepecmotpena, o0cyxaeHa u ogoopena s peanuzauuu B 2024 - 2025
yueOHOM oy Ha 3aceaHuH Kadeapbl BBMUCIUTENEHON TEXHUKU U IPOTPAMMHPOBAHUS

[Iporokon ot 20 1. Ne
3aB. kadeapoii O.C. JlorynoBa

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena uist peamszanuu B 2025 - 2026
y4eOHOM roy Ha 3aceaHuu Kapeapbl BIYUCINTEIBHON TEXHUKH U TPOrPAMMHPOBAHHSI

[Iporokon ot 20 1. Ne
3aB. kadeapoii O.C. JlorynoBa




1 Iles1u ocBOEHUS TN CHMILTHHBI (MOYJI51)

[MenssMu OcBOEHMST AUCUUIUIMHBL «TeopHsi BBIYMCIMTENBHBIX IIPOLIECCOB)» SBIISIETCS
O3HAKOMJICHHE CTYACHTOB C IIOHATHEM, BUAAMH U MOJEJSIMM BBIYHMCIMTEIBHBIX ITPOLECCOB,
METOJaMU WX B3aUMOJCHCTBUS; W3Y4YEHHE NPOTOKOJIOB U HUHTEpPQEcoB pabdoThl C
BBIUMCIIUTEIbHBIMU  IIPOLIECCAMH; OBJIAJEHHE MeToJaMu (HOPMaNbHOIO IPEICTABICHUS
B3aMMO/ICHCTBHS IPOLIECCOB IpU oMoty ceteit [letpu; hopmMupoBaHre HABBIKOB MTPOTPAMMHOIA
peaM3anyy aAIrOPUTMOB CHHXPOHU3ALAHN IPOLIECCOB.

JIist TOCTHKEHUS TIOCTABJIICHHOW LIeIu B Kypce «Teopust BBIYUCIUTEIBHBIX IIPOLIECCOB)
pelarTes 3a0a4u:

- ¢opMHpOBaHHS TOHATHH O  BBIUYUCIUTEIFHOM  IPOLIECCEe,  OpraHU3alHuU
BBIYUCIIUTENbHBIX IIPOLIECCOB (MapaLIENbHbIX, 10CIE10BATENbHbIX, AJIbTEPHATUBHBIX ).

- U3y4€HUs BUJOB aJIpeCallui U CTPYKTYpE aJpeCHOr0 NpocTpaHcTBa B pazauuHbix OC.

- OCBOCHMSI AJITOPUTMOB JUCIETYEPHU3AUUU U METOAOB IIJIAHUPOBAHUS BBIUYMCIICHHN B
MYJIBTUIIPOIPAMMHBIX CUCTEMAX.

¢dbopMHpOBaHMS  HABBIKOB  IPOEGKTUPOBAHUS M peaju3allud  I[porpamMm B
MyJabTUIporpaMmusix OC.

2 MecTo TMCHHMIIMHBI (MO1YJIsI) B CTPYKTYpe 00pa3oBaTe/bHOil MPOrpaMMbl

JucuuruinHa Teopusi BBIUMCIUTENBHBIX IPOLIECCOB BXOJIUT B YacTh y4eOHOro IjIaHa
dopMupyeMyI0 ydacTHUKaMU 00pa30BaTeIbHbIX OTHOLIEHUH 00pa30BaTeIbHON NPOTrPaMMBbl.

Jns  u3ydeHus  JUCLUIUIMHBI ~ HEOOXOOUMbI  3HaHUS  (YMEHMs,  BIJIQJICHUsA),
c(OpMHUPOBAHHBIC B PE3YIIBTATE U3YUCHHSI JUCITUTUTAH/ IPAKTUK:

OrmepalmoHHbBIC CHCTEMBI CeMecTBa *NiX

MHoronorouHoe nporpaMMUpOBaHueE Ha sI3bIKe Java

3HaHus (YMEHMs, BIIaJIEHUS ), TOJyYSHHbIE NPU M3YyYeHUU JaHHOM IUCIMITIMHBI OynyT
HEOOXOIUMBI 17151 U3Y4YEHUSI AUCIUILIINH/TPAKTHUK:

[IpoekTHas AesSATETbHOCTD

IToaroroska k caaude U cada rocy1apCTBEHHOIO HK3aMeHa

[IpakTHueckue acieKThl pa3pabOTKU KOMIMIATOPOB

BeinonHenue u 3amura BoITYCKHONW KBaNU(UKAMOHHOM paboThI

3 Komnerenuun ody4aromierocs, popMupyembie B pe3y/ibTaTe 0CBOCHUS

AUCHUILINHBI (MOAYJIS1) ¥ IJIAHUPYEMble Pe3yJIbTAThl 00yUeHu st

B pe3ynbrare ocBoeHuss JUCHUILIUHBL (MoyJist) «Teoprs BBIYMCIUTENBHBIX POLIECCOBY
oOyyaroImuiicst JoKeH 001a1aTh CIEAYOIMIUMU KOMIETEHIIUSIMHU:

KO,Z[ HHJUKATOpa I/IH,I[I/IKaTOp JOCTHIXXCHHA KOMIICTCHIIMH

[TK-6 CriocoOHOCTE K (hopMaIu3aIliiy ¥ aJlTOPUTMH3AINH TTOCTABICHHBIX 3a/1a4, K HAITMCAHUIO
MpPOrpaMMHOTO KOJa C MCHOJb30BAaHUEM SI3BIKOB MPOrPAMMHPOBAHUS, OIPEACICHUS U
MaHUITYJIUPOBAHUSI JAHHBIMH H  O(QOPMJIEHHIO TPOTPAMMHOTO KOJla B COOTBETCTBUHU
YCTaHOBJICHHBIMU TPEOOBaHUSIMU

[1K-6.1 O1eHrBaeT KaueCcTBO MaTEeMaTHUECKOM MO/IEeH MpH (hopManu3aluy 3a1a4u
NpeIMETHOM 00J1acTH

[1K-6.2 OrneHuBaeT KayecTBO pPa3pabOTaHHBIX AJITOPUTMOB [IJIST TOCIEIYIOIIETO
KOJIMPOBaHUs

[1K-6.3 OneHuBaeT BHIOOP MPOrPaMMHBIX CPEACTB JUIsl IPOrpaMMHUPOBAHUA U
MAaHUIYJIMPOBaHUs  JaHHBIMU B COOTBETCTBUM  YCTAHOBJICHHBIMU
TPeOOBAHUIMU




4. CTpyKTypa, 00bEM H coep:KkaHue TUCHUIIMHBI (MOAYJIs)
OO0miast Tpy10€MKOCTh JUCHUIUIMHBI cOCTaBisieT 4 3adyeTHbIX enuuul 144 akaza. yacoB, B TOM

HHUCJIC:

— KOHTaKTHas pabora — 59,5 akas. gacos:
— ayauTopHas — 56 akaJ. 4acos;
— BHEAyIUTOpHAs — 3,5 aKaj. 4acos;

— camocTosTeapHas padota — 48,8 akan. 4acos;

— B (hopMe nmpakTudeckoit moaroroBku — 0 akaj. 4yac;
— MOJIrOTOBKA K DK3amMeHy — 35,7 akaj. Jac

®dopma aTTecTaluy - SK3aMEH

AynutopHast g
o | xonrakTHas pabora E = dopma TeKyIero
=
5 B aKaJ[. yacax o Bun KOHTPOJIS
Pasnen/ Tema 3 (B akan ) == . P Kon
2 & © | caMOCTOSITENIbHOM | yCIeBaeMOCTH H
JACIATUTAHBL 5 S ., | kommeTeHINH
@) g £ paboThI IPOMEKYTOUHON
nmal. | OpakT. | 3 Q&
Tex. e aTTecTaluu
3aH. 3aH. | O &
1. Teopust BbIUHCIEHHH
1.
CamocrosTensHOe
n3ydeHue yaeOHon
i yHee 1. Becena —
11 Onpenenenus U Hay4yHOU
BBIYHCITUTEIHEHOTO JUTEPATYPHI obeyxnere
PaTyphl. 2. ITpoBepka I1K-6.1, IIK-
mporecca, METOJIbI 2 6/611 4 2. Pabora ¢
uHanBuAyansHeIX | 6.2, [TK-6.3
NPE/ICTaBICHAS u JNIEKTPOHHBIM N
(dhopmanuzanun 4yeOHUKOM saatHd
P ’ y ’ 3. YcrHBIi ompoc.
BBITIOJTHEHNE
71a00paTOPHBIX
pabot
8
1.
CamocTosiTenbHOe
o 1. Becena -
n3ydeHue yaeOHon
1.2 3amyck, UCIOJHEHUE U U HAVIHO o0CyXIeHHE
PEXUMBI HCIIOJTHEHUS Y 2. [TpoBepka
JUTEPATYPBI.
mporecca Ha nHanBuayansHeix | TTK-6.1, TIK-
. 6 6/611 10 2. Pabota ¢ N
BBIYHCIIMTEIHLHON MaIlMHE; 3aaHAN 6.2, I1K-6.3
ANIEKTPOHHBIM
MeXaHU3MBbI MaMSTH, 3.
y4eOHUKOM, o o
CXEMBI IIPOrpamMM Y CTHBIH/TECTOBbIIH
BBITIOJTHEHNE
orpoc.
71a60paTOpHBIX
pabot
HWroro no pazpeny 8 |12/121 14

2. MexaHu3Mbl
peanu3anuu mporecca
BBEIYHCIIMTEILHON MalluHe

U aJIrOPpUTMbI

Ha




1

CaMoCTOsATENBHOE
2.1 Mogenn H3yueHHe yueOHOn 1. Becera
BBIYKCIUTEIbHBIX Y HAyIHOU )
o0cyxieHne
MPOIIECCOB; TMPOLECCH U JUTEPATYPHI. 2 TposenKa MK-6.1. TIK
notoku B OC; Teopus 4 6 8 2. Pabora ¢ - 1POBED -
nHIUBHAyanbHEIX | 6.2, TIK-6.3
napajieIbHbIX AJIEKTPOHHBIM saaRHii
BBIYUCIICHUH;  AJITOPUTMBI Y4eOHUKOM, o
3. YerHslii onpoc.
JCIIeTYEPU3AINI BBIIOJIHEHHE
1abopaTopHBIX
pabot
1.
2.2 MynbTHIIpOrpaMMHbBIC
CaMocCTOsATENBHOE
CHUCTEMBI u METOJIbI o
H3yueHHe yueOHOu
IUIAHUPOBAHUS B HHX; W HAYHO 1. Becena - K-6.1. TIK
OPUOPUTETHl HPOLECCOB U 4 12 e };'i o o0cyxaeHue 6.2 HK 63
MMOTOKOB; CHUCTEMBI PaTYpBL. 2. YCTHBIHU ompoc. - '
2. Pabora ¢
peanbHOr0  BpEMEHH |
AJIEKTPOHHBIM
JTUCTICTUCPU3AIUS B HUX
Y4eOHUKOM
1.
CaMOCTOSTENbHOE 1. Becena
u3ydeHue yueOHoi .
L HAVAHO o0CyXIeHHuE
2.3 CHHXpOHU3AIHUs e }; o 2. [TpoBepka
MPOIIECCOB; OJOKUPOBKU U 4 6 8 ) P£60¥£c' unnuBunyanbubix | [1K-6.1, [IK-
MEXaHU3MBI X ) 3aaHAN 6.2, I1K-6.3
SIIEKTPOHHBIM
paspeeHus BHIKOM 3.
ya i YV CTHEI/TeCTOBEIN
BBIIIOJIHEHHE OIDOC
1abopaToOpHBIX poc.
pabot
HWroro no pazgeny 12 12 28
3. Mertoapl TpenCTaBICHUS W
TCXHOJIOTUN opraHI/I3au1/11/1
BBIYMCIICHUN
1.
CamocTrosaTeasHoe
3.1 IIpuHumne! u3ydyeHue yueOHon 1. Becena
MOCTPOCHHUS,  AJTOPUTMBI ¥ HAYYHOU )
00CyXIcHHE.
MOBCACHUA, CHOCOG])I HI/ITepaTypbl. 2 H OBEDKA HK 6 1 HK
peanu3anu, obnactu 2 4 4 2. Pabora ¢ - 1POBCp .
uHanBuAyansHeIX | 6.2, [TK-6.3
HpI/IMCHeHI/Iﬂ; 3J'lel(TpOHHbIM 3a[laHPlﬁ
KJIACCUYECKHUE 3aJ1aun Y4eOHUKOM, .
3. YcrHbIi onpoc
CHUHXPOHHU3AIUHI BBITIOJTHEHHE
71a00paTOPHBIX
pabor
1.
CaMoCTOSATENbHOE 1. Becena
M3y4YeHHne yaeOHOH )
N o0CyXIeHHE.
3.2 O6wextnl sgpa OC, Y Hay4HOH
MpeaHasHaYeHHbIE hiniv: JIUTEPATYPEI 2. posepia
p PaTyphL. uHanBuayansHeix | TTK-6.1, TIK-
pelieHus 3a7a4 2 4 2,8 2. Pabora ¢ sananmii 6.2 1IK-6.3
CHHXpPOHHU3AIUU; CpeacTBa AJIEKTPOHHBIM 3 ’ o '
MEXIPOrPaMMHOTO 0OMeHa yueOHHUKOM, o N
YV CTHBIN/TECTOBBIN
BEIIOJIHEHHE oIhoc
71a00paTOPHBIX P
pa0or.
HWroro no pazaeny 4 8 6,8

4, Dk3ameH




I1K-6.1, IIK-

4.1 Dx3ameH DK3amMeH 6.2, [IK-6.3
Uroro mo pazneny

HUroro 3a cemectp 24 |32/121 48,8 9K3aMeH

HToro mo JuCHUILIMHE 24 (32/121 48,8 JK3aMeH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

1. TpagunronHsle 00pa3oBaTeIbHbIE TEXHOJIOTHH, OPUEHTUPOBAHHBIC HA OPraHU3aIHI0
00pa30BaTeNILHOIO Ipollecca M HPEANONararollylo MpsMYI TPAaHCISALUI 3HaHUH OT
IPEenoIaBaTess K CTyICHTY.

®opmbl y4eOHBIX 3aHATHUH C UCIOIb30BAHUEM TPAAULIMOHHBIX TEXHOJIOTHI:

Wudopmanvonnas Jekuus — I[OCIENOBATEIbHOE H3JIOKEHHE MaTepuaja B
JUCLUIUIMHAPHOM JIOTHKE, OCYILIECTBISIEMOE NPEUMYIIECTBEHHO BepOaJbHBIMU CpEICTBAMU
(MOHOJIOT TpernoaaBaTes).

JIaGoparopHas paboTa — opranusanus ya4eOHOH paboThl ¢ pealbHbIMU MaTepUAIbHBIMU U
UH(POPMALIMOHHBIMA OOBEKTaMM, AKCIEPUMEHTAIbHAS pPadOTa C aHAJIOTOBBIMH MOJEISIMHU
peabHbIX OOBEKTOB.

2. TexHosnoruu mpoOIEMHOTO 0OydeHHs] — OpraHu3aus 00pa30BaTENLHOTO MpoIlecca,
KOTOpas MpeanosaracT MOCTaHOBKY MPOOJIEMHBIX BOIPOCOB, CO3AaHUE YUEOHBIX MPOOIEMHBIX
CUTYaIMi ISl CTUMYJIUPOBAHHS aKTHBHOM MTO3HABATEIBHOM AEATEIBHOCTH CTYICHTOB.

3. lHTepakTHBHbBIE TEXHOJIOIMH — OpraHu3anus oO0pa3oBaTebHOrO Mpolecca, KoTopas
IPEIoIaracT akTUBHOE U HEIMHEHHOE B3aMMO/ICHCTBHE BCEX YUaCTHUKOB, IOCTHKEHUE HA STON
OCHOBE JINYHOCTHO 3HaYMMOT'0 JJIsl HUX 00pa30BaTeIbHOIO pe3yibTaTa.

@opMbI yueOHBIX 3aHSATHH C HMCIOJIB30BAaHHEM CIICHUAIN3UPOBAHHBIX WHTEPAKTHUBHBIX
TEXHOJIOTHM:

Jlekumst «oOpaTHOM CBS3M» — JEKIHMS—IPOBOKANMS (M3JI0KEHHE MaTepHaja ¢ 3apaHee
3alUIAaHUPOBAaHHBIMM  OIIMOKaMM), Jekuus-Oecena, JIEKUUSA-AUCKYCCHUs,  JIEKLUA-TIpecc-
KOH(EepEeHIIHS.

4.  HHpopMallMOHHO-KOMMYHHMKALIMOHHbIE ~ OOpa3oBaTelbHblE  TEXHOJIOTMH  —
opranu3zaiys 00pa3oBaTeNbHOTO MPOIIECCa, OCHOBaHHAS HA MPUMEHEHHUH NPOTPAMMHBIX Cpel U
TEXHUYECKUX CPECTB pabOThI C 3HAHUSMH B PA3IMYHBIX IPEAMETHBIX 00IaCTSIX.

6 Y4eOHO-MeTOAUYECKOE 00eciedeHHe CAMOCTOSITeJIbHOI PadoThl 00y4aroImmMXcst
IIpencrasneno B npuiioxeHuu 1.

7 OneHOYHBIE CPeACTBA AJIsl IPOBeeHHs IPOMEKYTOYHOM aTTecCTALMH
[IpencraBneHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYecKOe H HH(POPMALIMOHHOE OOecnevyeHue TUCIUITHHBI (MO1YJIs1)

a) OcHoBHas1 IMTEpPaTypa:

1. becnanos, J[. A. OmnepanuoHHbIE CHCTEMBI PEAJIBHOIO BPEMEHH U TEXHOJOTMH
pa3paboTku KpoccmiaarhopMeHHOro mporpaMMHoro obecreuerus. Yacts 1 : yuebHOE mocodue /
H. A. becnanos, C. M. TD'ymanckuii, H. M. KopoGeitnukoa ; HOxHblil ¢enepanbHbIit
yHuBepcuteT. - PoctoB-Ha-/lony ; Taranpor : WM3parensctBo HOxHOro ¢enepanbHOro
yauBepcureta, 2019. - 139 c. - ISBN 978-5-9275-3367-1. - Tekcr : amekrponnsii. - URL:
https://znanium.com/catalog/product/1088203 (mara oOpamenus: 28.10.2020). — Pexum
JIOCTYTIA: IO TIOJITTHCKE.

2. becnanos, JI. A. OmnepalMoOHHBIE CHUCTEMbI PEATBLHOIO BPEMEHH M TEXHOJIOTHH
pa3paboTKH KpocCIutaThOPMEHHOTO MporpaMMHOro obecrneueHus. YacTs 2 © yuebHnoe mocoowue /
H. A. becnanos, C. M. TI'ymanckuii, H. M. KopoOeitnukoBa ; FOxHbIil (eaepanbHblii
yauBepcuteT. - Poctos-Ha-Jlony ; Taranpor : W3narensctBo HOxHOro denepanbHOro
yauBepcureta, 2019. - 168 c. - ISBN 978-5-9275-3368-8. - Tekcr : snekrponnsiii. - URL:
https://znanium.com/catalog/product/1088205 (mara o6pamenus: 28.10.2020). — Pexum
JIOCTYTIA: MO TIOJIHCKE.

0) lonoJiHMTE IbHAA JIATEpaTypa:
1. Ky3nernos, A.C. CucremMHOe mporpaMmmupoBanue : yueo. mocooue / A.C.



Kysnuenos, N.A. Skumos, I1.B. Tlepecynnko. - KpacHosipck : Cub. penep. ya-t 2018. - 170c. -
ISBN 978-5-7638-3885-5. - Tekct : 3JICKTPOHHBIH. - URL:
https://znanium.com/catalog/product/1032183 (nata oopamenus: 28.10.2020). — Pexxum fgoctymna:
IO TIOJIMTUCKE.

2. Kapenosa, E. JI. OCHOBBI MHOT'OIOTOYHOTO M MapajUIeILHOTO MPOTPAMMHUPOBAHUS:
Yuebnoe nocobue / Kapenosa E.JI. - Kpacuosip.:CPVY, 2016. - 356 c.: ISBN 978-5-7638-3385-0. -
Texkcr : anmextponnsiid. - URL: https://znanium.com/catalog/product/966962 (mara oGpamieHus:
28.10.2020). — PexxuM 10CTYIIA: 110 MOIITUCKE.

B) MeTonunyeckue ykazaHusi:
Meroaundeckue ykazanus npuBeacHsl B [Ipunokennn 1

r) [Iporpammuoe o6ecneuenue u UnTepuer-pecypcebi:

IIporpammHoe o0ecnieueHue

Haumenoanue [10 Ne norosopa Cpox aeicTBus IULICH3UU
MS Windows 7
Professional(mms ~ |/[1-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)
MS Windows 7
Professional (s |[A-757-17 ot 27.06.2017 27.07.2018
KJ1aCCOB)
MS Off_lce 2007 Ne 135 o1 17.09.2007 0eccpovHO
Professional
MS Visual Studio
2010 J1-1227-18 o1 08.10.2018 11.10.2021
Professional (ayis
KJacca)
MS Visual Studio
2013 J1-1227-18 ot 08.10.2018 11.10.2021
Professional (aiis
Kjacca)
MS Visual Studio
2017 Community [cBo6oaHo pacnpocTpansemoe 10 O6eccpouHo
Edition

IIpodeccnonasibubie 0a3bl JAHHBIX © HHPOPMALMOHHBbIE CIIPABOYHBbIE CHCTEMbI

HasBanue kypca Cchbuika

HaHI/IOHaHBHaSI I/IH(bOpMaI_[I/IOHHO'aHaJ'II/ITI/I'-IeCKaSI URL:
?g;&elﬁa; — POCCHHCKMIT HHAICKC HAYUHOTO WATUPOBARMA| . /joibrary. ru/project._risc.asp

9 MartepHaJIbHO-TEXHHYECKOE o0ecneyeHne JUCIUTILIHHBI (MOLYJIs1)

MaTepI/IaJ'IBHO-TeXHI/I'-IeCKOe o0OecrieueHune JUCIHHUIIIIMHBI BKJIIFOYACT:



1. JlexunonHas ayautopus ayn. 282. MyabTUMEIMIHbBIE CPEICTBA XPAaHEHHUS, TIepeJadu U
npeJcTaBieHust UHGOpMaIuu.

2. Kommbrorepubsie kiaccbl Llentpa wunopmamumonnsix texnonoruit ®I'bBOY BO
«MI'TY». IlepcoHanbHble KOMIIBIOTEPBI, OObEIUHEHHBIE B JIOKAJIbHBIE CETH C BBIXOJOM B
Internet, ocHaimeHHbIE COBPEMEHHBIMH IPOIPAMMHO-METOJMYECKUMU KOMIUIEKCAMH IS
peleHus 3aa4 B 001acTi HHPOPMATUKU U BBIYUCIUTEIHHON TEXHUKH.

3. AyIuTOpHUH [T CAMOCTOSITENLHON pabOThl: KOMIBIOTEPHBIE KJIACCHI; YNTAILHBIC 3AJIBI
ouommotekn. Bece kimaccet YUT m ACY ¢ mepcoHanbHBIMH KOMITBIOTEPAMH, BBIXOIOM B
WMHTepHeT M € JOCTYNOM B OAIIEKTPOHHYIO HH()OPMAIMOHHO-00pa30BaTENbHYI0 Cpeay
YHHUBEpPCUTETA.

4. Ayautopwii 7Sl TPYNIOBBIX U UHIUBUAYAIBHBIX KOHCYJIBTAUN, TEKYIIET0 KOHTPOISI
Y POMEXYTOYHOM aTTecTanuu. Aya. 282 u kinaccel YUT u ACY.

5. Tlomemenuss s CaMOCTOATENBbHON paboThl  O0yYaromUXcs, OCHAIIEHHBIX
KOMIIBIOTEPHON TEXHUKOW C BO3MOXKHOCTBIO MOIKIIOYEHHSI K ceTh «VIHTepHEeT» U Haluduem
JocTynia B 3JIEKTPOHHYI0 HH(QOPMAIlMOHHO-00pa30BaTEeNIbHYIO cpely opranuszanuu. Kiacchbl
YUT u ACY.

6. Ilomemenust s XpaHeHHS W TNPOMUIAKTUYECKOTO OOCITYXHBaHHUA y4eOHOTO
ob6opynoBanus. LleHTp nHMOpMAIIMOHHBIX TEXHOJIOTUN — aya. 372



TIpunoxenue 1.

Y4yeOHO-MeTOAUYEeCKOE 00ecTieYeHrne CAMOCTOSITeIbHOI padoThl 00y4yaromuxcs

[To aucummmae «Teopusi BHIYUCIUTEIBHBIX IPOLECCOBY MPEAYCMOTPEHA ayJUTOPHAs U
BHEAYAUTOPHAS CaMOCTOSITeNIbHAst paboTa 00yJaroImuXxcs.
AynuTopHas — caMOCTOsTeNlbHasi paboTa  CTYIEHTOB  IPE/INOJaraeT  BBIIOJIHCHUE
71a00paTOPHBIX PadOT IO pa3IesaM.
JIABOPATOPHAS PABOTA Nel.
UYTEHUE KAPTHI ITPOLHECCOB U ITIOTOKOB

Llenv pabomut

N3yuuts pyHkimu u npouenypsl cemerictea T00IHelp32, cocraBnsiomumx noaMHOKECTBO
Win32 API, koTopbl¢ MO3BOJISIOT MOJYYHTh CBEICHUS O HEKOTOPHIX HU3KOYPOBHEBBIX aCIEKTax
paboter OC. B wactHOCTH, TOMYYUTh WH(GOPMAIIMIO 000 BCEX MPOIECCaX, BBHIMTOIHSIIOMUXCS B
CHCTEME B JaHHBI MOMEHT, a TAKXKe MMOTOKAaX, MOIYJISIX, IPUHAICKAIUX KaXkKIOMY IPOLIECCY.

Hugpopmayusa

BOJBIIMHCTBO JaHHBIX, MOodydaeMbix oT (GyHkimii To0lHelp32, ucnonb3yercs, riaBHbIM
00pa3zoM, MPUIIOKEHUIMH, KOTOPBIE JOJKHBI 3ariis1bIBaTh «BHYTpb» OC [2].

Momenmanvrnvie cHumxu

bnaronapst Muorozamgaunoi npupojge OC, Takue o0beKThI, KaK MPOLECChl, TOTOKH, MOTYJIN
U T.I., TIOCTOSIHHO CO3JAIOTCs, pa3pyllaloTcs U Moauduuupyrorcs. M mocKoIbKy COCTOSHUE
KOMITbIOTEpPA HEMPEPHIBHO HU3MEHSETCSA, CUCTeMHas WH(opMaius, KoTopasi, BO3MOXKHO, OyaeT
MMETh 3HAUCHHUE B JaHHBIM MOMEHT, Yepe3 CEKYHJY YK€ HMKOTO He 3auHTepecyeT. Hampumep,
MPEANONIOKUM, YTO HEOOXOIMMO HamHMcaTh MPOrpamMMmy JUisl PETHCTPallUd BCEX MOJYJEH,
3arpyKeHHbIX B cucTteMy. [lockonbKy omnepanmoHHasi CUCTeMa B JII000€ BpeMsl MOXKET MpepBaTh
BBITIOJIHEHHE TMOTOKA, OTPadaTHIBAIOIIETO MPOrpaMMy, 4TOOBI MPEAOCTaBUTh KAKHE-TO KBAHTHI
BPEMEHHU JIPYroMy MOTOKY B CUCTEME, MOJIYJIH TEOPETHUECKH MOTYT CO3/1aBaThCs M Pa3pyIIaThCst
Ja)ke B MOMEHT BBIOOPKU MH(GOPMAIIUU O HUX.

B 51Ol 1MHAMUYECKOW cpee MMEET CMBICH CAENaTh «CHUMOK» CHUCTEMBbI B 3aJaHHbBIN
MOMEHT BpeMeHH. JlaHHbIi CHUMOK JienaeTcs ¢ momoiipio Gyukuuu CreateToolhelp32Snapshot.

HANDLE WINAPI CreateToolhelp32Snapshot(
DWORD dwFlags,
DWORD th32ProcessID);

[Tapamerp dwFlags o3nasaer tunm uHOpPMAIMK, TOMICSKAIIMKA BKIIOYCHHIO B
MOMEHTAJILHBI CHUMOK. JTOT MapamMeTp MOXKET MMETh OJHO M3 3HAUCHHH, MEPEUHCICHHBIX B
Tabm. 1.

Bropoii mapamerp, th32ProcessID, 3amaer wmmentudurarop mporecca. s Tekyiero
npolecca JaHHBIA TapaMeTp npuHuUMaeT 3HadeHue 0. DTOT mapaMeTp HUCIONIb3YeTCsl B TOM
ciyuae, ecau mapamerp dwFlags npunumaer 3madenus TH32CS _SNAPHEAPLIST wmm
TH32CS_SNAPMODULE. B ocTanpHBIX ciy4asx UTHOpUpyeTcs (mpuHuMaeT 3Hadenue 0).

Tabmuma 1
3nauenue mapamerpa dwFlags
3HaueHue Onucanne
TH32CS_INHERIT O3Hayaer, 4To JIECKPUIITOP CHUMKA OYeT HacleyeMbIM

OKBUBAJIEHTHO 33JJaHUIO 3HAUECHU:
TH32CS_SNAPHEAPLIST,
TH32CS_SNAPALL TH32CS_SNAPMODULE,
TH32CS_SNAPPROCESS,
TH32CS_SNAPTHREAD




3HavyeHue Onuncanue
TH32CS_SNAPHEAPLIST | BkirodaeT B CHUMOK COMCOK Ky4 33JaHHOTO ITpolecca
TH32CS SNAPMODULE Britoyaer B CHHUMOK CIUCOK MOJAYJEH 3aJaHHOTO
- nporecca

TH32CS_SNAPPROCESS | Bxitodaer B CHUMOK CITHICOK ITPOIIECCOB
TH32CS_SNAPTHREAD | BxiroyaeT B CHUIMOK CIIMCOK ITOTOKOB

Oyukius CreateToolhelp32Snapshot Bo3spaiiaet 1eCKpUITOP CO3MaHHOTO CHUMKA HIIH -1
B ciydae omuOku. Bo3zBpamiaemblii neckpurnrtop paboTaeT mogo0HO APYTrUM JAECKPHIITOpaM
OTHOCHTEJIEHO TIPOIIECCOB U MOTOKOB, JJIsi KOTOPBIX OH JeicTBHUTeNeH. [1o 3aBepmieHnn paboThI
¢ cosmanabiM  (yHkiueir  CreateToolhelp32Snapshot  nmeckpunropom, ans 0cBOOOKIACHUS
CBSI3aHHBIX C HUM pecypcoB ucmoib3yiite ¢pyukuuio CloseHandle.

Obpabomxa ungopmayuu o npoyeccax

Hmess JeckpunTop CHHUMKA, cojAepKaluid WHGOPMAIMIO O TpoIeccax, MOXKHO
BOCTIOJIb30BAThCSl JIBYMSI (YHKIUSIMH, KOTOPBIC IMO3BOJISIFOT ITOCIICOBATEILHO MPOCMOTPETh
cBemeHuss 000 Bcex mporeccax B cucteme. Dynkmun Process32First u Process32Next
OTIPEICIICHBI CIICIYIOIINM 00pa3oM:

BOOL WINAPI Process32First(
HANDLE hSnapshot,
LPPROCESSENTRY32 Ippe);

BOOL WINAPI Process32Next(
HANDLE hSnapshot,
LPPROCESSENTRY32 Ippe);

[Mepeoiii mapamerp, hSnapshot, y obOeux ¢yHKIMiA SBISETCS IECKPUITOPOM CHUMKA,
Bo3BpamlaeMbiM pynkuueir CreateToolhelp32Snapshot.

Bropoit napametp, Ippe, npeacrasnsier coboii ctpykrypy PROCESSENTRY32, kotopas
nepezaaercs no ccbuike. I1o Mepe NMpoxXoXxAeHUs Mo 3JIeMEeHTaM nepeyucieHus GyHKuuu 0yayT
3aMOTHATH 3Ty CTPYKTYpY HHpOopMaIuei o cienyromiem mporecce. 3amuck PROCESSENTRY 32
oTpesieNsieTcs TaK:

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 — pasmep crpykrypel PROCESSENTRY32. Jlo ucnonp30BaHHsS 3TOH 3aluCH IOJE
dwSize nomkHO ObITH HHUITHATH3UpOBaHO 3HaueHHeM Sizeof (PROCESSENTRY 32);
cntUsage — 3HaueHue cueTdyrKa CChbUIOK Ipouecca. Korga 3To 3HaueHue CTaHeT paBHBIM HYJIIO,
OIEpaLlMOHHAs CHUCTEMa BBITPY3UT MPOLIECC;



th32ProcessID — naeHTruuKaIMOHHBIA HOMED TpoIiecca.

th32DefaultHeaplD — naentudukarop ID mist Kyuwu mporecca, ACHCTBYIOIIEH MO YMOTYAHHIO.
Jtot ID umeer 3Hauenue Toabko s pyHkimii T00lHelp32, u ero Henb3s ucmoab30BaTh €
npyrumu pyskusamu Win32;

th32ModulelD — wunenTHdUIHPYET MOIY/b, CBA3aHHBIA C MPOIECCOM. IJTO IMOJEC HMEET
3Ha4YeHue ToJbKO 1y pynkimii ToolHelp32;

cntThreads — koJIM4ECTBO MMOTOKOB HAYAJIO BBIOJIHATHCS B JAHHOM IIPOIIECCE;

th32ParentProcessID — uaeHTHGUIMPYET POIUTEILCKUI MPOLECC TSI JAHHOTO MPOIECCa;

pcPriClassBase — 6a3oBbiii mpuoputer mpoiecca. OmnepaloHHas CHCTEMa HCIOJIBb3YET 3TO
3HAYCHUE JUIsl YIIPABJICHUS! paOOTON TIOTOKOB;

dwFlags — 3ape3epBupoBaHO (HE HCIIOJIB3YETCS);

szExeFile comepxuT CTPOKYy € OrpaHUYHMBAIOIIAM HYJIb-CHMBOJIOM, KOTOpas MPEICTABIISICT
coboit myth u ums ¢aitna EXE-mporpaMmbl mim apaiiBepa, CBS3aHHOTO C JaHHBIM
HPOIIECCOM.
[Tocne co3manusi CHUMKA, COAEpKAIIEro HHPOPMALHIO O TpoIleccax, UIsl Opoca JaHHBIX

10 KaKJIOMY MPOIIECCY CeAyeT BhI3BaTh CHavyana GpyHkiuio Process32First, a 3atemM BbI3bIBATH

dynkmro Process32Next 1o Tex mop, noka oHa He BepHeT 3HadeHue false.

Obpabomka ungopmayuu 0 NOmokax

Jlnst cocraBiieHusI CIMCKa MOTOKOB HEKoToporo mporecca B T00IHelp32 npenycmoTpenst
nBe (GYHKLIMH, KOTOpble aHaJIOrM4yHbl (YHKIMSAM, IpeIHa3HAYE€HHBIM I pEerucTpanuu
nporieccoB: Thread32First u Thread32Next, u 0OBSIBIAIOTCS CISAYIOIIAM 00pa3oM:

BOOL WINAPI Thread32First(
HANDLE hSnapshot,
LPTHREADENTRY32 Ipte);

BOOL WINAPI Thread32Next(
HANDLE hSnapshot,
LPTHREADENTRY32 Ipte);

[Tomumo oObgHOrO mMapamerpa hSnapshot (meckpunTop CHHMKaA, BO3BpaIlaeMbIM
dyuxrmeii  CreateToolhelp32Snapshot), stum  (yHKIMAM Takke TMepemaeTcs IO CChUIKE
napamerp tuna THREADENTRY32. Kak u B ciaydyae ¢pyHkuui, paboTaomux ¢ npoieccamu,
Kakaas u3 Hux 3anonHseT 3anuck T HREADENTRY32, o0bsBiIeHIE KOTOPOI UMEET BU:

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 OBbITh MHHIMATU3UPOBAHO 3HAYCHUEM
sizeof(THREADENTRY 32) 1o ncnonb30BaHus 3TOW CTPYKTYPHI,

cntUsage — cyYeT4YdK CCBUIOK JAHHOIO MOTOKAa. [Ipu OOHYNEHHWM O3TOrO CUYETYMKA MOTOK
BBITPYXKAETCSI OTIEPAMOHHOIN CUCTEMOMH;



th32ThreadlD — mpenTH(UKAMOHHBI HOMEP MOTOKA, KOTOPBIH MMEET 3HAUYCHHE TOJBKO IS
¢byukuuii ToolHelp32;

th320wnerProcessID — unentudukarop ID npouecca, KOTOpoMy PUHAUICKUT JaHHBIN TOTOK.
Orot ID MokHO HCTOIB30BaTh ¢ Apyrumu GyHkusamu Win32;

tpBasePri — 6a30Bblif KJ1acC MPUOPUTETA MOTOKA. DTO 3HAYCHUE OJMHAKOBO JUIS BCEX MOTOKOB
JTAHHOTO Tpornecca. OnucaHus 3TUX 3HAYCHUH MPUBENICHBI B Ta0JI. 2.

dwFlags — 3ape3epBupoBaHoO (HE UCIIOIB3YETCS).

Tabmuua 2

3HaveHre KOHCTAHT NpHopuTeToB (mapamerp tpBasePri)

Koncranra 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

CrhuckH MOTOKOB, NOJy4YeHHbIE ¢ momoiibio QyHkimid TOOIHelp32, ne cmsa3wiBaroTCs ¢
ONpesieNIeHHbIM NOTOKOM. [lo3TOMy mpu CKaHMpPOBAaHUM IOTOKOB HY)XHO 00s3aTelbHO
IIPOBEPSATH PE3YNbTAT TaK, YTOObI MOTOKU ObUIM CBSA3aHbI C UHTEPECYIOLIUM Bac MOTOKOM.

Obpabomka unghopmayuu 0 MOOYIAX

Omnpoc Mojysell BBIOIHACTCS MPAKTUYECKH TaK e, KaK OIMPOC MPOIECCOB MM IOTOKOB.
Jnst aToro B ToolHelp32 npenycmorpenst Gynkimu Module32First 1 Module32Next, kotopsie
OTIPEIEIIAIOTCS CIICAYIONIMM 00pa3oM:

BOOL WINAPI Module32First(
HANDLE hSnapshot,
LPMODULEENTRY32 Ipme);

BOOL WINAPI Module32Next(
HANDLE hSnapshot,
LPMODULEENTRY32 Ipme);

Ilpumep. C mnomompto ¢yHkuuid u  npoueayp cemeiictBa T00lIHelp32 cuumrars
UHpOPMALIMIO O Tpoleccax M IMOTOKaX, 3alyIICHHBIX B CHCTEME B ONpEAETICHHbI MOMEHT
BpPEMEHH (BBINOJIHUTD «MOMEHTAIBHBIA CHUMOK - SNapshoty).

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

int main(){

// Humaem kapmy npoyeccos

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

ShowMessage(”He mozy npouumams kapmy npoyecCos”);
tagPROCESSENTRY32 ProcEntry;
ProcEntry.dwSize=sizeof(ProcEntry);

// Cuumobieaem nepaulil npoyecc u3 CRUcKa

Process32First(SnapShot_Pr,&ProcEntry);

Il Yumaem eco uoenmugpuxamop



DWORD ProclD=ProcEntry.th32ProcessID;

// Ums ucnonusemoeo ¢paiina

AnsiString ProcName=ProcEntry.szExeFile;

// Cuumwléaem KOIUUECMB0 NOMOKOS

DWORD ProcThreadcount=ProcEntry.cntThreads;
inti=1;

// Ioxa ne onycmeem CnucCokK, 4umaem npoyeccovl
while (Process32Next(SnapShot_Pr,&ProcEntry))
{
i++;
ProclD=ProcEntry.th32ProcessID;
ProcName=ProcEntry.szExeFile;
ProcThreadcount=ProcEntry.cntThreads;

} // C nomoxkamu nocmynaem max sice
return O;

}

3aILaHI/IC AJI1 CaMOCTOATCIIBHOI'O PpCIICHUA

Tpe6yemc;l co30amo npozpamvmy, RnO360JAIOWYI0O npodumansd CRUCOK 3anyujeHHblx 6

cucmeme npoyeccog u nomokos. Ha puc. 1 npueeden pesynomam pabomul npocpammeol.

ok

i Kapra npoueccog n notokoe_lpumep

Mpoueccer MoTokwu:

ID npouecca |I/1Msl MCNONHAEMOrD dakina  |KoauuecTeo noTokos | # ||| 1D noToka |0 poauTEnECKorD npoueccal -~
o [System Process] 1 4076 4

4 System 71 2152 4

976 SMS55.EXE 3 2496 4

1083 CSRSS.EXE 15 2492 4

1096 WMLOGOM.EXE 22 2972 4

1140 SERVICES EXE 15 980 976

1182 L5455, EXE 18 984 976

1300 ATIZEW00{ EXE 5 Sag 976

132 SWCHOST.EXE 17 1076 1068

1396 SWCHOST.EXE 10 ~ ||| 1080 1068 v

Mpoueccos: 63 MoTokos: 601

K.apTa Npoueccos W NoToKoE: ]

Puc. 1. Kapra nponeccoB 1 HOTOKOB
KOHmpOﬂbele 680Nnpocsl

[IpuBeauTe MOHATHE «MOMEHTAIBHOTO CHUMKa». C MOMOIIbIO KaKoW (QYHKLIUHU €ro MOKHO
MIOJIY4NTh?

Nupopmannio o kakux 00beKTax sjipa OlnepallMOHHOW CUCTEMBI COACPKUT «MOMEHTAIIbHBIH
CHUMOK»?

Bo3moxHO, 5 co3maTh CHUMOK, COAEpXalluid TONbKO HH(GOPMAaLUI0 O THpoIeccax,
3aIlyIIEHHbIX B CUCTEME?

Kakyro nadopmanmio MoXKHO y3HaTh O IPOIECCE HA OCHOBE CO3/IaHHOTO CHUMKA?

Kakyto nadopmariuio MoXKHO y3HaTh O IIOTOKE HA OCHOBE CO3JaHHOTO CHUMKa?

Kakyro ¢yHKIMI0O HEOOXOOUMO NPUMEHHUTh K CO3JaHHOMY CHUMKY JUIS MOJy4eHUs
uH(popMaInU 0 BCceX Impolieccax, 3amyIIeHHbIX B cucteme?

Kakyro ¢yHKIMI0O HEO0XOOMMO NPUMEHUTh K CO3JaHHOMY CHUMKY ISl TIOJTY4EHHUS
uH(pOpMaIUU O BCEX NMOTOKAX, 3alyIIEHHBIX B cUCTEME?

Kak ompenenuts s 110060ro mOTOKa, 3amylIEHHOTO B CHUCTEME, €ro PpOAUTENbCKUN
npoiiecc?

Kakue neicTBusi BBINOJHUT OINEpalliOHHAs CHUCTEMa, KOTJa CYETYMK CChUIOK IIpolecca
CTaHET paBHBIM HYJIO?

10. ITepeuncnure ocHOBHBIE 6a30BBIE KJIACCH TPHUOPUTETOB TOTOKOB?



JIABOPATOPHAS PABOTA Ne2.
YTEHUME KAPTBI ITAMSATHU

Lenv pabomot
[Tony4yeHne MpaKTHYECKHUX HABBIKOB 10 ucmonb3oBanuio Win32 APl mis ucciemoBaHus
mamstu Windows.

Hugpopmayusn
Bupmyanvnoe adpecrnoe npocmpancmeo npoyecca

Kaxmomy mporieccy BbIIENIsETCSI COOCTBEHHOE BUPTYAIBHOE aJPECHOE MPOCTPAHCTBO [3].
Jns 32-pa3psaHbix mporeccoB ero pasmep coctaBisieT 4 /0. CooTBETCTBEHHO 32-OUTHBIH
yKazaTellb MOXET ObITh JH0ObIM uuciaoMm ot Ox00000000 no OxFFFFFFFF. Bcero, Takum
o0Opa3omM, ykaszarenb MOXeT npuHuMaTh 4 294 967 296 3naueHuil, 4TO KaK pa3 M MEPEKpPbIBAET
YeThIPEXTUradaToBelil  nuama3oH. Jns  64-pa3psaHbIX  TPOIECCOB  pa3Mep  aIpecHOro
npocTpaHcTBa paBeH 16 3k3abaiiTam, MOCKOJIBKY 64-OMTHBINH yKa3aTellb MOXKET OBITh JFOOBIM
yuciiom ot Ox00000000 00000000 no OxFFFFFFFF FFFFFFFF.

[TockonbKy KaXI0My MPOIECCY OTBOAUTCS 3aKPBITOE apecHOE MPOCTPAHCTBO, TO KOTJAa B
nporecce BBITOJIHICTCS KAaKOW-HUOYIb TOTOK, OH MOJy4aeT JOCTYI TOJIbKO K TOH MaMsTH,
KOTOpasi MPUHAJICKHUT ero mporeccy. [lamsrh, oTBeleHHAs APYrUM IMpOIeccaM, CKPbITA OT
9TOTO TIOTOKA U HEJIOCTYITHA EMY.

BuptyansHoe agpecHoe MPOCTPAHCTBO KaXKIOTO IMpoliecca pazduBaeTcss Ha pasaensl. Mx
pa3Mep U Ha3HauYCHHE B KAKOH-TO Mepe 3aBUCAT OT KOHKpeTHOro simpa Windows (taba. 3).

B pazgene «/lns Koma M JaHHBIX MOJB30BATEIBCKOTO PEKUMAY PACHOJIATrAeTCsS 3aKphITas
(HepazzmensieMasi) 4acTh aqpeCcHOr0 IMPOCTPAaHCTBA mporecca. Hu oamH mpoiecc HE MOMKET
HOJYYUTh JOCTYI K JAHHBIM APYroro IMporecca, pasMemeHHBIM B 3TOM pasnene. OCHOBHOU
00beM JTaHHBIX, MPHHAIISKAIIUX MPOIECCY, XPAHUTCS KMEHHO B 3TOM pasjelie (3TO0 Kacaercs
BCeX MpuiioxeHui). [ToaToMy npuiioskeHuss MEHee 3aBUCUMBI OT B3aUMHBIX «KAIPU30BY», H BCS
cuctema (pyHKIIHMOHUPYET yCTOHYHBEE.

Windows-gyrxyuu, coobwaiowue o cocmosinuy cCucmemHol namsamu
U BUPMYATILHO2O AOPECHO20 NPOCMPAHCIEA 8 NPOYECCAX

MHorue mnapamMeTpbl ONEPAalMOHHOW CHCTEMbI (pa3Mep CTpaHUllbl, TPaHYISIPHOCTh
BBIACJICHUA HNaMATH U Hp) 3aBUCAT OT HUCIHOJIB3YCMOI'O B KOMIIBIOTEPE Hpoueccopa.lloaTOMy
HeNb3sl KECTKO «3alllMBaTh» HMX 3HAUYEHUS B HMCXOAHBIM KOJA Mporpamm. IOTy HH(OpMAaIHIO
HeO6X0ﬂHMO CUUTBIBATD B MOMCHT HWHHUIHUAIIN3AUU IIpoHecca C IMOMOMIbIO @yHKHHH
GetSystemInfo:

VOID GetSystemInfo(LPSYSTEM_INFO IpSysteminfo);
Tab6mumna 3

Pa3zesbl agpecHOro mpocTpaHcTBa mporecca

32-pazpsiiHas

; 64-pazpsigHas
Paszen Windows 2000 Windows 2000 Windows 98

(Ha x86 u i
Alpha) (ua Alpha u 1A-64)
Jns BeisiBaeHus: HyneBbix | 0X00000000 0x00000000 00000000 0x00000000
yKazarenei 0x0000FFFF 0x00000000 0000OFFFF | 0XxO0000FFF
JIns  COBMECTUMOCTH C
0x00001000
nporpammamu DOS u 16- | Het Her OX003FEEEE

paszpsanoit Windows

A Koma m JAHHBIX | 666410000 | 0x00000000 00010000 | 0X00400000
ITOJIB30BaTCIBbCKOI'O

" OX7FFEFFFF | 0X000003FF FFFEFFFF | OX7FFFFFFF
3aKpeIThifi, pasmepom 64 | OX7FFFO000 | 0x000003FF FFFFO000 | Her




Paznen

32-pazpsaHas

Windows 2000 64-paspsinas

Windows 2000 Windows 98

B IaMSITh)

(Ha x86 m i
Alpha) (ua Alpha u |A-64)
K6 Ox7FEFFFFE | OX000003FF FFFFFFFF
éf’i oomux  MMF " e 0x80000000
anJioB, HpoeHpreMIﬂX cT T OXBFFFFFFF

Jlns kxoma W JaHHBIX
pexumMa sipa

0x80000000 | 0x00000400 00000000 | 0xC0000000
OXFFFFFFFF | OXFFFFFFFF FFFFFFFF | OXFFFFFFFF

B ¢ynknuro GetSysteminfo nmepenaercs agpec crpykrypst SYSTEM_INFO, u ¢pyHkuums
VHUIHAIU3UPYET 3JIEMEHTBI 3TOI CTPYKTYPHI:

typedef struct SYSTEM_INFO {

union {

DWORD dwOemld;

struct {

WORD wProcessorArchitecture;

WORD wReserved;

}
b

DWORD dwPageSize;

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

DWORD dwAllocationGranularity;
WORD wProcessorLevel;

WORD wProcessorRevision;

} SYSTEM_INFO;

[Ipu 3arpy3ke cuctema oOIpeaenseT 3HAYEHUS JJIEMEHTOB JTOW CTPYKTYpbI; Ui
KOHKPETHOW CHCTeMbl HMX 3HaueHus nocTtosHHel. @DyHkums GetSystemiInfo mpemycmorpena
CHeUHaNbHO JJs1 TOrO, YTOOBl U MPUJIOKEHUS MOIJIM MONy4aTh 3Ty uHpopmauuio (puc. 2). U3
Bcex AmeMeHTOB CTPYKTYpbl SYSTEM_INFO nummis geTsipe UMEIOT OTHOIIEHHE K aMsTH (Talo.

4).

Tabmauma 4

Onementsl cTpykTypel SYSTEM INFO

DJIEMEHT Onncanue
Pasmep crpanunsl namsta. Ha mpomeccopax x86 3to
dwPageSize 3HaueHne paBHO 4096, a Ha mporeccopax Alpha —

8 192 Gaittam

IpMinimumApplicationAddress | mockonbpky HiKHHE 4 MO agpecHOro MpOCTPaHCTBA

MuHUMaNBHBIA aIpec MaMsITH JOCTYITHOTO aJPECHOTO
NpOCTpaHCTBa Il Kaxkaoro npouecca. B Windows 98
T0 3HadeHume paBHO 4 194304, wmm 0x00400000,

Kaoro mporiecca Hegpoctynasl. B Windows 2000 sto
3HaueHue paBHO 65536, wimu 0x00010000, Tak Kak B
ATON CHCTEME pe3epBUPYIOTCS JuIb nepBeie 64 KO




DJIEMEHT Onuncanue

aJIPECHOTO MPOCTPAHCTBA KAXKJOTO MpoIliecca
MaxkcuMaibHbIA aipec MaMATH AOCTYIHOTO apECHOr0O
MIPOCTPAHCTBA, OTBEICHHOTO B <JIMYHOE MOJIH30BAHUEY
kaxaomy mporeccy. B Windows 98 sror agpec paBen
2147 483 647, win OX7FFFFFFF, Tak kak BepxHue
IpMaximumApplicationAddress | 216 3anumaror o6mme (aiasl, OPOCHUPyEMbIE B
MaMsATh, U Pa3ACISIEMbIN KOJI ONEPALlMOHHOW CHCTEMBI.
B Windows 2000 3toT ampec COOTBETCTBYET Hadairy
pasnena njs Koja U JaHHBIX PEKHUMA S/Ipa 32 BEIUETOM
64 K6

['panynspHOCTh pe3epBUPOBAHUS PETHOHOB aIPECHOTO
MIPOCTPAHCTBA.

dwAllocationGranularity

Ocranbnbie 2emMeHTs! cTpyKTypbl SYSTEM_INFO npuBenens! B Tabi. 5.
Tabnuua 5

Onementsl cTpykTypsl SYSTEM INFO

DJIeMEeHT Onucanue
dwOemld Ycrapen; 0oJiblile HE UCIIOIb3YETCS
wReserved 3ape3epBUpOBaH Ha Oyayliee; MOKa He UCTIOJIb3YETCs

dwNumberOfProcessors | Huciio mporeccopoB B KOMITBIOTEPE

butoBasi macka, koTopas coOOINAeT, Kakuhe MpPOLECCOPbI
AKTHBHBI (BBITTOJHIIOT TTOTOKH )

Hcnonb3yercst tombko B Windows 98; cooOmiaer Tum
nporieccopa, Hanpumep Intel 386, 486 wu Pentium
Ucnone3yercst tompko B Windows 2000; cooOraer Tl
wProcessorArchitecture | apxutektypsl mpoueccopa, Hampumep Intel, Alpha, 64-
paspsyanbiid Intel wimu 64-paspsinaas Alpha

Ucnonezyercs Ttoapko B Windows 2000; cooOrmaer
wProcessorLevel JIOTIOJTHUTEIILHBIC MoAPOOHOCTH 00 aApPXUTEKTYype
nportieccopa, Hanpumep Intel Pentium Pro wim Pentium |1
Ucnonezyercs Ttoiapko B Windows 2000; cooOrmaer
wProcessorRevision JIOTIOJTHUTEIbHBIE — MOAPOOHOCTH 00  ypOBHE  JaHHOM
ApXHUTEKTYPHI poleccopa

= System Info EIEI@

Proceszor Architecture: Intel
Frocessar level: [unknown]
Frocessor revigion: [unknown)
Murmber of processors: 1
Active processor mazk: 0=0000000000000001
Allocation granularity: ER 536
Page size: 4,036

Minimum app. address: 0001 0000
M aximum app. address: TFFEFFFF

dwActiveProcessorMask

dwProcessorType

Puc. 2. Cucremuas uadopmanus [3],
noJydeHHas mpH Bbi3oBe QpyHkiun GetSysteminfo

B Windows umMeeTcst QyHKITHS, TO3BOJISIONIAS 3alIPAIIMBATD OMPEIEICHHYI0 HHPOPMAIIHIO
00 yJacTKe MamsTH 110 3aIaHHOMY ajpecy (B mpeesax aJpecHOro MPOCTPAHCTBA BHI3BHIBAIOILIETO
npoiiecca): pa3mep, THIT TaMATH U aTpuOyThl 3amuThl. Onucanue Gynkuuu VirtualQuery:

DWORD VirtualQuery(

LPCVOID IpAddress,

PMEMORY_BASIC_INFORMATION IpBuffer,

DWORD dwLength);

MMapnas eii ¢ynkuwms, VirtualQueryEx,cooOmaer Ty ke WHPOPMAIMIO O MaMsTH, HO B



apyrom nporecce. Onucanue Gynkimu VirtualQueryEx:

DWORD VirtualQueryEx(

HANDLE hProcess,

LPCVOID IpAddress,

PMEMORY_BASIC_INFORMATION IpBuffer,

DWORD dwLength);

Ot (QyHKIMHM MISHTUYHBI € TeM HcKiIoueHueM, 4dro VirtualQueryEX mnpunnmaer
omucaTenb Tmporecca, 00 aJpPecHOM MPOCTPAHCTBE KOTOPOrO HEOOXOIMMO TOJYYHThH
undopmarnmio. Yame Bcero dynkuumeit VirtualQueryEX monp3yroTcst OTIAUUKA U CUCTEMHbIC
YTWINTBI — OCTaJbHbIC MNpWIOXKeHUs obOpamarorcs k  VirtualQuery. Tlpu Bbi3oBe
VirtualQuery(Ex) mapamerp IpAddress momkeH cojepkarh ajapec BUPTYaJIbHON IMaMATH, O
KOTOpOW HeoOXxoauMo monyuuth uHpopmaiuio. [Tapamerp IpBuffer — sto aapec crpykTypsr
MEMORY_BASIC_INFORMATION, xotopyto Hamo co3naTh Tepel BBI3OBOM (DYHKIIHH.
JlaHHas CTpYKTypa OIpe/iesieHa B CICIYIOIIEM BH/IE:

typedef struct  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;

[Tapametp dwLength 3amaer pasmep ctpykrypsi MEMORY_BASIC_INFORMATION.
Oyukuus VirtualQuery(Ex) Bo3Bpainaer 4yncio 6aifToB, CKOTUPOBaHHBIX B Oydep.

Ucnone3ys anpec, ykazanHelii B mnapamerpe IpAddress, ¢ynkmus VirtualQuery(EXx)
3aIoJIHACT CTPYKTYpY MH(pOpMaIHeld 0 Tuarma3oHe CMEXKHBIX CTPaHUI], UMEIOIINX OJHMHAKOBBIC
COCTOSIHUE, aTpUOYTHI 3aIUTHI U THUI. ONHcaHKe 3JIEMEHTOB CTPYKTYpBI IPUBEJICHO B Ta0II. 6.

OTnenbHBIM CTpaHHuaM (PU3UYECKON MAaMSITH MOKHO TIPUCBOUTH CBOM aTPHOYTHI 3aIIUTHI,
npeJcTaBiIeHHbIe B Ta0Md. 7.

Tak kak Qynkius VirtualQueryEx npuHuMaet ommcarenpb mporecca, BO3HHKAET mpodieMa
NOJIy4eHHUs onucaTens (JecKpunTopa) mpoliecca 1o U3BECTHOMY MlieHTH(UKaTopy mponecca. [To
UICHTUPHUKATOPY MOYKHO OIPENENUTh JECKPUITOpP JII00Oro Tporecca ¢ MOMOIIBI0 (YHKIUU
OpenProcess:

HANDLE OpenProcess(

DWORD dwDesiredAccess,

BOOL blinheritHandle,

DWORD dwProcessld);

Tabmauma 6
Onementsl cTpykTypsl MEMORY BASIC INFORMATION
DJIEMEHT Onncanue
CooOmraer TO e 3HavyeHWe, 4ro W mapamerp IpAddress, Ho
BaseAddress OKpYTJICHHOE JI0 OJIKaWIero MEHbIIero pa3Mepa, KpaTHOTO

pa3Mepy CTpaHUIbI

Wnentudunupyer 6a30BBI agpec pernoHa, BKIIOYAIOIIETO B ceds

AllocationBase N
ajpec, ykasaHHbIi B mapametpe IpAddress

Wnentudpunupyer aTpudyT 3alUThl, IPUCBOCHHBIM PETHOHY MPHU €ro

AllocationProtect
pe3epBupoBanu (Tabm. 7)

Coobmaer cymMMmapHblii pasmep (B 0OaiiTax) TpyIIbl CTpPaHMIL,

RegionSize
KOTOpbIC HauWHAIOTCS ¢ 0a3oBoro aapeca BaseAddress m mmeroT Te




OeMeHT

Onucanue

)K€ aTpuOyThl 3allUThI, COCTOSHUE W THII, YTO U CTPAHMIIA,
pacrnosioKeHHas 10 aapecy, ykazanHoMy B napametpe IpAddress

State

Coobmaer cocrossane (MEM_FREE, MEM_RESERVE wm
MEM_COMMIT) Bcex CMEXHBIX CTpaHHIl, KOTOPbIE UMEIOT TE Ke
aTpuOyThl  3aIUTBI, COCTOSHUE W THI, 4YTO H CTPAHUIIA,
pacnosoKeHHas 110 aapecy, ykazanHoMy B apametpe IpAddress.

Ilpu MEM_FREE »snementsr AllocationBase, AllocationProtect,
Protect u Type conepxaT HeolpenejeHHbIE 3HA4YCHHs, a IMpH
MEM_RESERVE HeonpeneneHHoe 3HAYEHHE COJEPKUT DSJICMEHT
Protect

Protect

Uneratudumupyer arpudbyr 3amutel (PAGE *) Bcex cMexHBIX
CTpaHMII, KOTOPBIE UMEIOT T€ K€ aTPUOYTHI 3alIMThI, COCTOSHHE U
TUI, YTO W CTPAHMIIA, PACIIOJIOKCHHAS IO aJpecy, yKa3aHHOMY B
napamerpe IpAddress (ta6. 7)

Type

Wnentupummpyer tun ¢usndeckoir mnamsatu  (MEM_IMAGE,
MEM_MAPPED umu MEM PRIVATE) (tabun. 8), cBsa3aHHOH C
IPYIION CMEXKHBIX CTPAaHHUI], KOTOPbIE HMMEIOT T€ K€ aTPUOYTHI
3alMThI, COCTOSIHUEC W THII, YTO W CTPAHMIA, PACIIOJIOXKCHHAs IO
ajzipecy, ykazanHoMy B napametpe IpAddress.

Tabmauua 7
ATpHuOYTHI 3aLUTHI

ATpuOyT 3a1IUTHI

Onucanue

PAGE_NOACCESS

IToneITKM YTCHUA, 3allMCh WM HCIIOJIHCHHUA COACPKUMOIO
MaMsITH Ha 3TOH CTPAaHUIIC BhISBIBAIOT HAPYIICHUEC JOCTYIIA

PAGE_READONLY

ITonbITKY 3alMCH WM UCIIOJIHEHUs COAEPKUMOIO IaMATH Ha
9TOM CTPAaHHUIIE BBI3BIBAKOT HAPYLIEHUE JOCTYyNA

PAGE_READWRITE

IIonbITKM MCIOJIHEHHS COAEPKUMOIO MaMATH Ha OTOHU
CTPAHMIIE BBI3BIBAIOT HAPYIIEHUE JOCTyNa

PAGE_EXECUTE

ITonbITKM YTEHUS WM 3alMCH Ha 3TOW CTPaHMIIE BBI3BIBAIOT
HapylIeHHe JoCTyna

PAGE_EXECUTE_READ

[TompITKM 3amucu HaA TOM CTpaHUIlE BBI3BIBAIOT HApYIICHHE
JocTyna

PAGE_EXECUTE_READWRITE | Ha sT0if cTpanuiie BO3MOXXHBI JIF0ObIe Onepanuu

PAGE_WRITECOPY

IlonpITKM HCIIOJHEHUS COACPKUMOI'0 IMaMATH Ha 3TOM
CTPAaHUIIC BBI3BIBAIOT HAPYIICHUC AOCTYIIA; IIOIIBITKA 3allUCH
MOPHUBOJUT K TOMY, YTO MMPOLECCY NPCAOCTABIIACTCA «JIMUHAsA»
KOITHS JaHHOM CTPAaHUIIbI

Ha »stoit CTPAaHUIC BO3MOKHBI JIIO0BIE oncpanvu; IIOIbITKA

PAGE_EXECUTE_WRITECOPY | 3anucu mpuBOIUT K TOMY, YTO MPOIECCY IMPEIOCTaBISIECTCS

«IAYHAas KOMUS JaHHOM CTPAaHUIbI

CrnennanbHble Guiaru aTpuOyTOB 3aIUTHI

PAGE_NOCACHE

OTkaro4aeT KAIIMPOBAHME TMEPENaHHBIX CTpaHUIl. JlaHHBIHA
(dbnar mpenycMOTpeH TIaBHBIM 00pa3oM sl pa3paOOTYMKOB
NpaliBepOB yCTPOWCTB TMPU MAHUIYIUPOBaHUU Oydepamu
IIaMATHU

PAGE_GUARD

[To3BomsieT MPWIOKEHUSAM TMOJIy4aTh YBEAOMIICHHE (depes
MEXaHHW3M HMCKJIFOUYCHUI) B TOT MOMEHT, KOTJa Ha CTPaHUILY
3aMMChIBACTCS KaKOH-HUOY b OaiT

PAGE_WRITECOMBINE

[Ipenna3znaueHn nysi pa3paOOTUYMKOB APAaBEPOB YCTPOMCTB.
[To3Bonsier OOBENMHATH HECKOJIBKO OMNEpalfil 3amucu Ha
YCTPOMCTBO B OJUH TMAaKeT, YTO YBEJIWYUBAET CKOPOCThH




ATpuOyT 3aIUTHI Onucanue

repelayn JaHHbIX

Turner PETHUOHOB ITaMATU ITPUBCCHLI B Taou. 8.

Tabmuma 8
THIIBI PETHOHOB MAMSTH

Tun

Omnucanue

Free

DTOT AMaIa30H BUPTYAIbHBIX a[PECOB HE COMOCTABJICH HU C KAKMM TUIIOM (DU3HUYECKOM
namsaTd. Ero ampecHoe HpOCTPaHCTBO HE 3ape3epBHPOBAHO; INPHIOKEHHE MOXKET
3ape3epBUPOBATh PErHOH MO yKa3aHHOMY 0a30BOMY aJpecy WM B JIIOOOM MecTe B
IpaHUIax CBOOOAHOTO PETHOHA

Private

9TtoT Ararna3oH BUPTYAJIBbHBIX aPpE€COB COIIOCTABJICH CO CTPpaHWMYHBIM (baﬁJ'IOM

Image

DTOT IMaIa3oH BUPTYaJIbHBIX aJpeCcOB M3HAYAIBHO OBLI comocTaBliieH ¢ oopazom EXE-
wii DLL-daiina, mpoeuupyemoro B mHamsTh, HO TeHepb, BO3MOXKHO, YK€ HET.
Hanpumep, npu 3amucu B rio0albHYI0 HNEPEMEHHYI0 M3 00paza MOIyJs MEXaHH3M
NOJICP)KKH «KOTIMPOBAHUSL TPH 3aIMCH» BBIJCISET COOTBETCTBYIOUIYIO CTPAHHILY
naMsITH U3 CTPaHUYHOTrO daiina, a He uCXoqHOro obpasza ¢aiina

Mapped

OTOT ;AMana3oH BUPTYalbHBIX aJpPECOB M3HAYaJbHO ObLI CONOCTaBieH ¢ (ailioM
JAHHBIX, ITPOCLUPYEMBIM B MaMATh, HO TeNepb, BO3MOXHO, y)xe HeT. Hanpumep, daiin
JAHHBIX MOI' OBITh CIPOCLUPOBAH C HCIIOJIB30BAHUEM MEXaHU3Ma MOJIEPKKU
«KOIUPOBaHME MpH 3anucu». JIroOble onepaluy 3anucy B 3TOT Gailsl IpuBeayT K TOMY,
YTO COOTBETCTBYIOIINE CTPAHHIIBI MAMSATH OYAYT BBIICICHBI U3 CTpAaHUYHOTO (aiina, a
HE U3 UCXOAHOTO (paiiia JaHHbBIX

[MTapametp dwDesiredAccess umeeT OTHOIICHHE K HpaBaM IOCTYHa U MOXXET MPUHUMATh
pasznuyHbic 3HaYcHus (Tabi. 9).

Tabmuma 9
3HavyeHus napamerpa
3HaueHue Onucanue
PROCESS ALL ACCESS OKBHMBAJICHTHO YCTaHOBKE (hJaroB  IOJHOTO
- - JIOCTyTIa
PROCESS_CREATE_PROCESS JIJ1s1 BHYTPEHHET 0 MCIIOJIb30BaHUs

PROCESS _CREATE_THREAD ¢byuxuu  CreateRemote-Thread mist  coszmanus

[To3BoJIsSIET UCTIONIL30BATH IECKPUIITOP TpoIecca B

MOTOKOB B ITPOIIECCE

PROCESS_DUP_HANDLE

Wcmons3yeT  JECKPUNTOpP, KaK  HCXOIHOIO
mporiecca, Tak W MPHHAMAONIETO B (QYHKIHUH
DuplicateHandle IS KOIIMPOBAHUS
(nyOnmpoBaHusl) eckpunTopa

PROCESS_QUERY_INFORMATION

3a7eiCTBYET NIECKPUIITOP TpoIecca JUisl YTEHUS
uHpopmanuu 3 oobekra Process

PROCESS_SET_INFORMATION SetPriorityClass ¢yHkuuio, 4To0bl YCTaHOBUTH

[To3BoJIsIET UCTIONIL30BATH IECKPUIITOP TpoIecca B

KJIaCC MPUOPHUTETA ITpoLeccca

PROCESS_TERMINATE

PaGotaer s 3aBeplIeHHs IMpolecca C €ro
JECKpUnITOpoM B pyHKITHH TerminateProcess

PROCESS_VM_OPERATION

Hcnonp3yer  geckpumnrop — mporecca U
Mo (pUKAIK BUPTYaIbHOM MaMsTH Ipolecca

PROCESS_VM_READ mpormecca €ro  JeCKpunropa B (QYHKIIUH

HpI/IMCHHCT JJId YTCHUA U3 BHpTyaﬂBHOﬁ naMATH

ReadProcessMemory

PROCESS_VM_WRITE mporiecca  €ro  JeCKpunTopa B (YHKUIUHU

Hcnonp3yeT Uit 3amucu B BUPTYalIbHYIO MaMsTh

WriteProcessMernory




3HaueHue

Onucanue

SYNCHRONIZE

Windows NT: paGotaer ¢ JIECKPUIITOPOM
npoiiecca B 10001 n3 QYHKIUA 0)KUTaHHS, TAKHX
kak  WaitForSingleObject, nans  oxumanus
3aBepIIeHHs ITpoIiecca

[Tapamerp binheritHandle — ycranosnen B 3nadenne TRUE, mas Toro 4ro0bl 1O3BOIUTH
MOPOKJICHHBIM TPOIIECCaM HACTEN0BaTh ACCKpUINTOp. MHade ToBoOps, MOPOKIESHHBIA MPOIECC
MOJTy4aeT IECKPUIITOP POIAMTEIBCKOTO mporecca. OTMETHM, YTO 3HAYCHHE JIECKPHIITOPA MOKET
WU3MEHSTHCS.
[Tapamerp dwProcessID — nomkeH MMeTh 3HaYCHHE HACHTH(HKATOpa TOrO Ipolecca,
JECKPHUITOP KOTOPOTO HYXKHO Y3HATh.

Oynkius OpenProcess Bo3BpalaeT JeCKPUIITOP YKa3aHHOTO Iporiecca.

Ipumep. Onpenenuts HHOOPMALIHIO O TIEPBOM PETHOHE MaMSTH aPECHOTO MPOCTPAHCTBA
(cymmapuwiii pazmep (8 batimax) epynnvl Cmpaxuy, Komopule HayuHaomes ¢ 6az06020 adpeca
(MUHUMATLHBIL A0pec NAMAmMU OOCHYNHO20 AO0PEeCcHO020 NPOCMPAHCMEA) U UMeIom me e
ampubymul 3aWumvl, COCMOSIHUE U MUN, YMO U CMPAHUYA, PACHONONCEHHASE NO OAHHOMY
aopecy) BBI3BIBAEMOTO TIpoIiecca.

{

_SYSTEM_INFO sysinfo;

GetSystemInfo(&sysinfo);

LPVOID minAddress=sysinfo.lpMinimumApplicationAddress,
maxAddress=sysinfo.lpMaximumApplicationAddress;

LabelEdit1->Text=IntToHex((int)yminAddress,8);

LabelEdit2->Text=IntToHex((int)ymaxAddress,8);

_MEMORY_BASIC_INFORMATION meminfo;

VirtualQuery(minAddress,&meminfo,sizeof(meminfo));

LabelEdit3->Text=IntToStr(meminfo.RegionSize);

}

PesynbTar paboThl mporpaMMebl peACTaBIEH Ha puc. 3.

MUHHMaNEHEIR agpec 000710000
M akcuManeHeld agpec TFFEFFFF

Paztep NEPEOro PEMMOHA NakdATIH, BT 4036

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

AJipec ClieyroIIero peruoHa noxyJaeM Tak:

<Texywuii adpec pecuona> + <obvem mexywe2o pecuoHa™>

lanee npooondicaem umepayuu, noka He 006epemcst 00 MAKCUMANIbHO20 U3 OOCHYNHBIX AOPECO8.

5).

3allaHI/IC AJI CaMOCTOATCIIBHOI'O PCIICHUA

TpeOyeTcst co3maTe mMporpamMmy, MO3BOJISIFOIIYIO MPOUYUTaTh MH(OpMaIuoo (pasMmep, THII
MaMSTH U aTpUOYTHI 3aIUTHI) O PETHOHAX MAMSATU aIPECHOTO MPOCTPAHCTBA MpoIlecca, KaK st
BBI3BIBaEMOTO Tporiecca (puc. 4), Tak U s J000T0 mpoliecca, 3amyleHHOTO B cCUcTeMe (puc.
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8.

9.

# Kapra namatu_[lpumep

‘Eurrant process. ﬂ MuHuraneHeiR agpec | 00010000 MakcumansHei agpec | FFFEFFFF
Bazedddress |AllocationBase |AllocationPratect |Reginn5\ze |Stat5 ‘Prntect |T_l,lpe | ~
00010000 £ 00010000 PAGE_READWRITE 4096 MEM_COMMIT PAGE_READWRITE MEM_PRIVATE
00011000 00000000 - 61440 MEM_FREE PAGE_MOACCESS

00020000 00020000 PAGE_READWRITE 4096 MEM_COMMIT PAGE_READWRITE MEM_PRIVATE
00021000 00000000 - 61440 MEM_FREE PAGE_MOACCESS -

00030000 00030000 PAGE_READWRITE 1032192 MEM_RESERVE - MEM_PRIVATE
00120000 00030000 PAGE_READWRITE 4096 MEM_COMMIT - MEM_PRIVATE
00120000 00030000 PAGE_READWRITE 12208 MEM_COMMIT PAGE_READWRITE MEM_PRIVATE
00130000 00130000 PAGE_READOMLY 12288 MEM_COMMIT PAGE_READOMLY MEM_MAFPED
00133000 00000000 - 53248 MEM_FREE PAGE_NOACCESS -

00740000 00140000 PAGE_READWRITE 192612 MEM_COMMIT PAGE_READWRITE MEM_PRIVATE
O01EFO00 00140000 PAGE_READWRITE B5E064 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_READWRITE 12288 MEM_COMMIT PAGE_READWRITE MEM_MAFPED
00253000 00250000 PAGE_READWRITE 53248 MEM_RESERVE - MEM_MAFPED
00260000 00260000 PAGE_READOMLY a0z MEM_COMMIT PAGE_READOMLY MEM_MAPPED
00276000 00000000 - 40960 MEM_FREE PAGE_NOACCESS -

00260000 00260000 PAGE_READOMLY 249956 MEM_COMMIT PAGE_READOMLY MEM_MAPPED v
PeruoHos namaTu: 256

K.apra namari J

Puc. 4. Kapra naMsatu BbI3pIBa€MOI0 IIpoLecca

#% Kapra namatu_[Ipumep

‘EKPLDF\EH.EXE ﬂ MuHMManeHei agpec | 00010000 MakcHmansHei anpec | FFFEFFFF
Basedddiess |AllocationBasze |AllocationProtect |Heglun5\ze |Stata ‘Prulecl |Type | -
000710000 £ 00010000 PAGE_READWRITE 4096 MEM_COMMIT PAGE_READWRITE MEM_PRIVATE
00011000 00000000 - £1440 MEM_FREE PAGE_NOACCESS -

00020000 00020000 PAGE_READWRITE 4096 MEM_COMMIT PAGE_READWRITE MEM_PRIVATE
00021000 00000000 - 61440 MEM_FREE PAGE_MOACCESS -

00030000 00030000 PAGE_READWRITE 200704 MEM_RESERVE - MEM_PRIVATE
00061000 00030000 PAGE_READWRITE 4096 MEM_COMMIT - MEM_PRIVATE
00062000 00030000 PAGE_READWRITE 57344 MEM_COMMIT PAGE_READWRITE MEM_PRIVATE
00070000 00070000 PAGE_READOMLY 12288 MEM_COMMIT PAGE_READOMLY MEM_MAPPED
00073000 00000000 - 53248 MEM_FREE PAGE_NOACCESS -

00080000 00080000 PAGE_READWRITE 1048576 MEM_COMMIT PAGE_READWRITE MEM_PRIVATE
00780000 00180000 PAGE_READWRITE 32788 MEM_COMMIT PAGE_READWRITE MEM_PRIVATE
00788000 00180000 PAGE_READWRITE 32788 MEM_RESERVE - MEM_PRIVATE
00150000 00190000 PAGE_READWRITE 12288 MEM_COMMIT PAGE_READWRITE MEM_MAPPED
00153000 00190000 PAGE_READWRITE 53248 MEM_RESERVE - MEM_MAPPED
00140000 00140000 PAGE_READOMLY a0z MEM_COMMIT PAGE_READOMLY MEM_MAPPED
O01B6000 00000000 - 40960 MEM_FREE PAGE_MOACCESS -

007C0000  001C0000 PAGE_READOMLY 243556 MEM_COMMIT PAGE_READOMLY MEM_MAFPED
OCTFDO00 00000000 - 12208 MEM_FREE PAGE_MOACCESS - v
Pervoros nanati: 1333

Kapra natasaru J

Puc. 5. Kapra namsitu iporiecca (explorer.exe),
3aMyIIEeHHOTO B CHCTEME

KoHTposibHBIE BOITPOCHI

Yro Takoe agpecHoe NpOoCTPaHCTBO Ipouecca?

[Mepeuncanre 001aCTH, KOTOPBIE MPUCYTCTBYIOT B aapecHoM mnpoctpanctee OC Windows.
Kakyto ¢yHKkuMi0O HE0OXOAMMO NPUMEHUTH AJS MONydeHUs HH(pOpMaluu o0 aapecHOM
MIPOCTPAHCTBE (Mana3oH apecoB, pa3Mep CTPaHMIIbl, TPAHYISIPHOCTh BbIIEICHUS HaMITH U
ap.)?

Pasmep anpecnoro npocrpascTBa Uit 32-pa3psiHbIX IPOLECCOB?

HazoBure pas3znen agpecHOro nNpocTpaHCTBa U €ro pazMep Uil 32-pa3psaHbIX MPOLECCOB, K
KOTOpPOMY T0JIb30BaTENb UMEET TOCTYII?

Pa3mep appecHoro npocrpancTsa uist 64-pa3psiiHbIX IPOLIECCOB?

Kakyro ¢yHkmmo HE0OX0AUMO HMCIOJIB30BATh I MOJNy4eHUs WHMOpMauu o0 ydacTke
namsaTi (pa3Mep, TUIN NaMATH W aTpuUOyThHI 3aIMTHI) MO 33aJaHHOMY ajapecy (B mpeaenax
a/IpeCHOTO MPOCTPAHCTBA BBI3BIBAIOLIETO Mpoliecca)?

JUist KakuX MPOLIECCOB pa3pelieHo YTeHre HHPOopMaLuu 00 aJpecHOM IpoCcTpaHCcTBe?

B dem 3akmovatorcst otamuns Mmexxay Gyrkmusamu VirtualQuery u VirtualQueryEx?

10. Kakyro ¢pyHKIMIO HEOOXOAMMO NMPUMEHUTH [T TOyYeHHUs HHpOpMalUU O Tporeccope?

JIABOPATOPHASA PABOTA Ne3.
MHOI'OITIOTOKOBAS OBPABOTKA

Llenv pabomut

WM3yunth QyHKOHMH, NpeaHAa3HAUYCHHBIC ISl CO3/MaHus (MOPOKICHUS) MOTOTHUTEIbHBIX



MOTOKOB B CHUCTEME, MPHUHIIMIBI HCIONB30BAHUS CUCTEMONW OOBEKTOB SIpa <«IOTOK» JUIS
yIpaBiIeHUs OTOKAMHU.

Hugpopmayusn

JIr060ii MOTOK COCTOUT M3 IBYX KOMITOHEHTOB:
o0ObeKTa spa, Yepe3 KOTOPBI ONEpallMOHHAs CHCTEMa YIPABISET MOTOKOM. TaM e XpaHHUTCS

CTaTUCTHYECKass HH(OOPMAIIHS O TIOTOKE;

CTeKa IOTOKa, KOTOPBIA COIEPKUT IMMapaMeTpbl BCeX (YHKIUH M JIOKaJIbHBIE IMEPEMEHHBIC,

HEOOXOAUMBIE TIOTOKY JIJISl BBIIIOJIHEHUS KO/IA.

[Ipoliecc HUYEro HE HMCIIOJIHACT, OH IPOCTO CIIY)KHUT KOHTEHHEPOM IOTOKOB. IToTokM
BCEr/a CO3JAI0TCS B KOHTEKCTE KAKOro-au00 Mmporecca, U BCSA UX JKU3Hb MPOXOAUT TOJIBKO B €T0
rpanuiax. Ha mpakTHKE 9TO 03HAYaeT, YTO MOTOKH MCIIOJHSIIOT KO U MaHUITYJIUPYIOT JaHHBIMH
B aJpecHOM IpPOCTpaHCTBe mporecca. [1oaTomy, eciau aBa W 0Oojiee MOTOKA BBIOJIHSCTCA B
KOHTEKCTE OJHOTO IMpPOIlecca, BCE OHU JEISAT OJHO aJpecHOE MPOCTPAaHCTBO. ITOTOKH MOTYT
UCIIOJHATh OJUH M TOT XK€ KOJA W MaHUIYJIUPOBATh OJHUMH M TEMH € JTaHHBIMH, a TaK¥Ke
COBMECTHO HCIIOJIb30BaTh OINKCATEId OOBEKTOB spa, ITOCKOJIBKY TaOJHIa orucareei
CO3/1aeTCs HE B OTENBHBIX IIOTOKAX, a B Iporeccax [3].

ITorok (thread) ompenenser mocieaoBaTEIbHOCTL HCIIOJHEHHS Koaa B mporecce. [lpu
UHUIMAIM3AMNd  [Pollecca CHCTEMa BCErjga Co37aeT IEPBHYHBIA IOTOK. BOJBIIHHCTBO
NPUIOKEHUH OOXOIUTCS €IMHCTBEHHBIM, IMEPBHYHBIM IOTOKOM. OIHAKO IPOIECCHI MOTYT
CO3/1aBaTh JIOMOJHHUTEIIbHBIC MOTOKH, YTO MO3BOJISCT UM 3 (EKTHBHEE BHIMOIHATH CBOIO paboTy.

Kaxaplii TOTOK HAYWMHACT BBHIMOJTHCHHWE C HEKOSH BXOAHOW (yHKIHMH. B mepBHYHOM
MMOTOKE TAKOBBIM siBIIsieTcss main, wmain, WinMain wiun wWinMain. Eciin Heo6xoauMo co3aaTh
BTOPHYHBIH IIOTOK, B HEM JOJDKHA OBITH BXOIHAst (DYHKIUS, KOTOPas BBITJISAUT IPUMEPHO TaK:

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

return(dwResult)

}

OyHKIMS TOTOKA MOYKET BBIOJHATH JIIOOBIE 3amadd. PaHO WM MO3AHO OHA 3aKOHYHT
CBOIO pabOTy M BEpHET yIpaBiieHHe. B 3TOT MOMEHT MOTOK OCTaHOBUTCS, NaMsTh, OTBEJCHHAs
MoJ €ro crek, Oyaer OCBOOOXKIEHA, a CUETYMK TOJb30BaTelied OO0BEKTa s/pa «IIOTOK»
ymenbimtces Ha 1. Korga cyetunk oOHYnIMTCS, 3TOT 00BEKT siapa Oynet paspymieH. Ho, kak u
O00BEKT AIpa «IIPOIECcC», OH MOKET KUTh TOPa3I0 OJIbIIIE, YeM COTIOCTABICHHBIN C HUM ITOTOK.

B ocHoBe peanu3zanuu QyHKIMY MOTOKA 3aJI05KEHBI CIIEAYIOIINE TPeOOBaHUSL.

B ornmume oT BXOmHOW (YHKIHMM TEPBUYHOTO IMOTOKA, Y KOTOPOW JOJDKHO OBITH OJHO W3
JyeTeIpex UMeH: main, wmain, WinMain, wWinMain, — ¢yHKIHIO MOTOKa MOXHO Ha3BaTh
Kak yrogHo. O/HaKo, eciu B NMpOrpaMMe HECKOJIbKO (PYHKIMH MOTOKOB, HEOOXOAUMO
IOPUCBOUTH UM pa3Hble HMEHA, WHAuYe KOMIMJIATOP WM KOMITOHOBIIMK PEIIUT, YTO
CO3/1a€TCs HECKOJIBKO peann3aluil eAMHCTBEHHON (QYHKIINH.

[TockonbKy BXOIHBIM (PYHKLHMSAM MEPBHYHOIO MOTOKA MEPENAIOTCS CTPOKOBBIE MAapaMeTphl, OHU
cymectByioT B ANSI- u Unicode- Bepcusix: main — wmain u WinMain — wWinMain. Ho
(GYyHKLUSAM MTOTOKA MepeacTcs eIMHCTBEHHBIH MapaMeTp, CMBICI KOTOPOTO OINpeNeNsIeTcs
POrpaMMHUCTOM, a He oneparnnonHon cuctemoit. [Toaromy npobiem ¢ ANSI/Unicode wer.

OyHKIMS TMOTOKAa JOJDKHA BO3BpAIATh 3HAUYEHHE, KOTOpOe OYyAeT HCMOJIb30BaThCS Kak KOJ
3aBepiieHuss motoka. [lomHas aHamorus ¢ Oubnmorexorr C/C++: koj 3aBeplueHHS
HEPBUYHOTO MOTOKA CTAHOBUTCA KOJIOM 3aBepIICHNUs Ipoliecca.

@OYHKIMKY TOTOKOB (Aa M BCe (PYHKIIMM) JTOJKHBI 10 MEpPEe BO3MOXKHOCTH OOXOJIUTHCS CBOMMU
napamMeTpamMM U JIOKaJIbHBIMHM NEpPeMEHHBIMU. Tak Kak K CTaTHYECKOW WM TJI00albHOU
HEPEMEHHOI MOT'YT OJIHOBPEMEHHO OOPAaTUTHCSI HECKOJIBKO IOTOKOB, €CTh IOBPEIUTH €€
conepxkumoe. OHAKO MapaMeTphl U JOKaJIbHBIE IEPEMEHHBIE CO3/IAl0TCS B CTEKE MOTOKA,
IIO3TOMY OHHM B TOPa3/I0 MEHbIIEH CTENEHH MTOABEPKEHBI BIUSHUIO IPYrOro MOTOKA.



PeanuzoBaB (QyHKIIMIO MOTOKA, HEOOXOAUMO, YTOOBI OBl OTEpPAIMOHHAS CHCTEMa CO3/aja
MIOTOK, KOTOPBIH BBITIOJIHHT 3Ty (DYHKITHIO.

Co3z0anue nomoka

I[J'ISI CO31aHUusA AOIIOJITHUTEIBHBIX ITOTOKOB HCO6XOI[I/IMO BbI3BATh M3 IICPBHUYHOI'O IIOTOKA
¢dyukuuto CreateThread:

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

DWORD dwCreationFlags,

LPDWORD IpThreadld);

[Tpy xaxa0M BBI30BE 3TOW (PYHKIIUM CHUCTEMA CO3JAaeT OOBEKT siApa «IIOTOK». JTO HE caMm
IIOTOK, a KOMITAKTHAsI CTPYKTypa JaHHBIX, KOTOpasi UCIOJIb3YETCS ONIEPAlMOHHON CUCTEMOM IS
yIIpaBJICHUS IOTOKOM M XPAaHHUT CTATUCTHYECKYIO WH(POPMAIIHIO O MTOTOKE.

IMPUMEYAHUE CreateThread — sto Windows-dyskius, co3matoriast motok. Eciu Ber
nuimute koa Ha C/C++ addexTrBHee ucmonb3oBath GyHkinuo beginthreadex uz 6ubnuorexku
Visual C++.

[Tapamerp IpThreadAttributes SBIISICTCS yKasareyiem Ha CTPYKTYPY
SECURITY_ATTRIBUTES. Ecium HeoOxomumo, YTOOBI OOBEKTY sApa «IOTOK» ObLTH
NPUCBOCHBI aTPUOYTHI 3aLIUTHI [0 YMOJIYAHUIO (UTO Yallle BCEro U ObIBAaeT), MEPEAacTCs B 3TOM
napamerpe NULL. A uToObl nouepHHE Mpoliecchl CMOTIJIM HAcAeAOBaTh OMKMCATEIb 3TOTO
00BeKTa, HE00X0IMMO OIpENCIUTh CTPYKTYpY SECURITY_ATTRIBUTES U
UHHIMAT3UPOBaTh ee anemeHt binheritHandle 3nauennem TRUE.

[Tapamerp dwStackSize onpenensier, Kakyr 4acTh aApeCHOr0 MPOCTPAHCTBA IIOTOK CMOXKET
HCIIONIB30BaTh IOJ CBOM cTeK. KaxJoMy IOTOKY BBIAENAETCS OTAEHbHBIA CTeK. Eciou npu
obpamennn k ¢ynkiuu CreateThread, mepemaercs B mapamerpe dwsStackSize nenyneBoe
3HaueHne, (DYHKIUS pPE3epBUPYET BCIO YKa3aHHYIO mamsaTh. Ee o0beM ompeaessiercst JIMOo
3HaueHneM mapameTrpa dwStackSize, mm6o 3HaueHuem, 3amaHHbIM B Kiaoue /STACK
(/STACK:[reserve][, commit] — aprymeHT reserve ompesenser 00beM aJpecHOT0 MPOCTPAHCTBA,
KOTOpPBI CHCTEMa JIOJDKHA 3ape3epBHPOBATH IMOJ CTEK MOTokKa (1Mo ymomdanuio — 1MO);
apryMeHT COmMit 3amaer o0beM (HU3MUSCKON NaMATH, KOTOPBIA HM3HAYaIbHO TEepeaacTCs
o0yiacTu, 3ape3epBUPOBAHHON MOJ CTEK (MO yMONYaHHIO — | CTpaHWIA)) KOMITOHOBILIMKA
(BbIOMpaercs Oonbliee M3 HUX). Ho mepenaercs creky Jullb TOT OObEM NaMATH, KOTOPBIN
cootBeTcTBYyeT 3HaueHuto B dwStackSize. Ecnm xe B mapamerpe dwStackSize mepemaercs
HyneBoe 3HaueHue, CreateThread co3maeT crek isi HOBOTO MOTOKA, MCIONIB3ys HH(OpMaIHio,
BCTPOEHHYIO KOMITIOHOBIIMKOM B EXE-daiin.

[Mapamerp IpStartAddress ompenensier aapec GyHKIMH MOTOKA, C KOTOPOM JODKEH OyeT
HayaTh pa0OTy co3JaBaeMbli TOTOK, a mapamerp IpParameter wuaeHTHYeH mapamerpy
IpParameter ¢yuxuu moroka. CreateThread snwmis mepemaet 3TOT mapaMmeTp 1o dcradere Tow
(GYHKIMH, C KOTOPOH HAYMHACTCS BHIITOJHEHUE CO3/1aBaeMOro MOToKa. Takum o0pa3oM, JTaHHBIH
napaMeTp Mo3BOJISIET NepeaBarTh (PYHKIMU MOTOKA KaKOe-THO0 MHUIMATN3UPYIOIee 3HAYCHHUE.
OHO MOXeT OBITh WJIM MIPOCTO YMCIIOBBIM 3HAYCHUEM, HJIH yKa3aTeleM Ha CTPYKTYpPY JaHHBIX C
JIOTIOJTHUTETLHON uH(pOpMarueii. BroaHe AOmMycTHMO W Ja)Xe TOJIE3HO CO3/1aBaTh HECKOJIBKO
IIOTOKOB, Y KOTOPBIX B KAY€CTBE BXOAHOM TOYKH UCIIOJIB3YETCS aApec OHOM U TOH ke QyHKINU.
Hampumep, moxxuo peanmsoBats Web-cepBep, KOTOpbIii 00pabaThiBaeT KaKIbIH KIMEHTCKHN
3ampoc B OT/AENbHOM TOTOKe. [Ipu co3manum KakaoMy MOTOKY MEpenaeTcs CBOe 3HAauCHUE
IpParameter. Tak kak Windows — omeparroHHasi CHCTEMa C BBITCCHSIONICH MHOT03a1aqYHOCThIO,
CIIe/IOBATENIbHO, HOBBIM TOTOK M TOTOK, Bbi3BaBmmi CreateThread, mMoryr BBINOJIHATHCS
OJTHOBPEMEHHO, YTO MOXKET TIPUBECTH K OINPEICIICHHBIM Tpo0IeMaM.



[Mapamerp dwCreationFlags ompenenser AOMONHUTENbHBIC (Iard, YIPaBISIONINE
co3nanueM rmotoka. OH NpUHUMAET OJHO U3 ABYX 3HaYeHHM: () (MCIIOIHEHHE TOTOKA HAYMHACTCS
HememenHo) winm CREATE_SUSPENDED. B mocnemnem ciydae cucTteMa CO3/1a€T MOTOK,
UHUIMAIM3UPYET €ro W MPUOCTAaHABIMBACT N0  TOCIEAYONMX  yka3aHud. mar
CREATE_SUSPENDED mno3BonsieT mporpaMMe U3MEHUTh Kakne-JIn00 CBOICTBA MOTOKA Iepen
TEM, KaK OH HaYHET BBITIOJIHSITH KOI.

[Mocnenuuit napamerp IpThreadld ¢pynkuuu CreateThread — ato aapec nepemeHHON THIIA
DWORD, B koTopo#i (hyHKIHS BO3BpaliaeT WACHTU(GUKATOP, TPUITHMCAHHBIA CUCTEMON HOBOMY
MOTOKY.

MPUMEYAHHUE B Windows 2000 u Windows NT B 3Tom mapameTpe MOKHO IepeiaBaTh
NULL. Tem cambiM coobmaercss (yHKIIMH, YTO MIPOrpaMMHUCTa HE UHTEPECYET UICHTU(PHUKATOP
noroka. Ho B Windows 95/98 sto npuBezer k ommoOke, Tak Kak (QyHKIHS MMOMBITACTCS 3allucaTh
UICHTU(PHUKATOP MOTOKA 110 HYJIEBOMY aJIpecy, 4To HeaomycTuMo. M nmotok He Oyer co3iaH.

3aeepweHue nomoka

IToTOK MOKHO 3aBEPIIUTH YETHIPbMsI criocodamu [3]:

(GyHKIIMS TOTOKA BO3BpAIIAET yIpaBieHUe (PEKOMEHIYEMBbIi crioco0);

MOTOK CAMOYHHUTOXKAETCs BBI30BOM (yHKIMK EXitThread (HexxenaTenbHbli criocod);

OJIMH U3 MOTOKOB JIaHHOTO WJIM CTOPOHHEro Ipoliecca BbI3biBacT (GyHKiuio TerminateThread
(HeX)KEeNmaTeIbHBIN C110c00);

3aBepIIaeTcs Mporece, CoAep KaIIii JaHHBIA OTOK (HEXeTaTeNbHbIH croco0).

Boszspam ynpaenenus ¢hynxyueii nomoxa

DYHKIUIO MTOTOKA CIIEAYET MPOCKTUPOBATh TaK, YTOOBI MOTOK 3aBEPIIAJICS TOJIBKO MOCTEe
TOro, Kak OHA BO3BpAI[aeT yIpaBlICHHE. OJTO EIMHCTBEHHBIH CIIOCO0, TapaHTHPYOIINI
KOPPEKTHYIO OYHCTKY BCEX PECYPCOB, MPUHAUICKAIIHMX MOTOKY. [Ipu 3TOM:
nao0bie C++ — OOBEKTHI, CO3/IaHHBIC JaHHBIM MOTOKOM, YHHYTOXKAIOTCS COOTBETCTBYIOIIMMH

JeCTPYKTOPaMHU;

CHCTEMa KOPPEKTHO OCBOOOKIAET MaMsITh, KOTOPYIO 3aHUMAJI CTEK MMOTOKA;
CHCTEMa YCTaHABJIMBAET KOJ 3aBEPINCHHUS JTAHHOTO MOTOKA (TIOIEPKUBACMBIN OOBEKTOM siipa

«IOTOK») — €r0 U BO3BpalaeT GpyHKIHs MOTOKa,

CUCTYHK TIOJIL30BATENEH JAHHOTO 00BEKTA SIIPaA «IIOTOK» YMEHbBIIAeTCs Ha 1.

@ynxyus ExitThread

TTOTOK MOKHO 3aBEPIIUTH MPUHYAUTETBHO, BHI3BAB:

VOID ExitThread(DWORD dwExitCode);

[Tpu 3TOM 0CBOOOXKIIAIOTCS BCE PECYPCHI OMEPAMOHHON CHCTEMBI, BbIICTICHHBIC JAHHOMY
notoky, Ho C/C++ pecypcsl (Hanpumep, 00BEKTHI, co3aHHble n3 C++-KI1accoB) HE OUHMIIAFOTCS.
MIMeHHO Mo3TOMY JIydIlle BO3BPAIIaTh yIpaBiIeHUE 13 QYHKIMH MOTOKA, YeM CaMOMY BbI3bIBATh
dynkmro ExitThread.

B mapamerpe dwEXitCode momeraercst 3HadeHHEe, KOTOPOE CHCTEMa pacCMaTPUBACT Kak
KOJI 3aBEpIICHHUs MMOTOKAa. Bo3BpamaeMoro 3Ha4eHus! y 3TOW (YHKIMHU HET, TaKk KakK IOCIe ee
BBI30BA MTOTOK MEPECTALT CYIIECTBOBATb.

MNPUMEYAHUME ExitThread — sto Windows-¢yHKiusi, KoTopas yHHYTOXAET MOTOK.
Ecnmu Ber nmummre xox Ha C/C++ sddextuBHee ncnosib3oBath (yHkiuio _endthreadex wus
oubmuoreku Visual C++.

@ynxyus TerminateThread
BbI30B 3T0#i (DYHKIINH TaKKe 3aBepIIACT MOTOK.

BOOL TerminateThread(
HANDLE hThread,



DWORD dwExitCode);

B ormmume ot EXxitThread, kortopass yHMUYTOXXaeT TOJBKO BBI3BIBAIOIIMI IOTOK, 3Ta
byHKIKsA 3aBeplraeT MOTOK, ykasaHHbIH B mapamerpe hThread. B mapamerpe dwEXitCode
yKa3bIBaeTCs 3HAUYCHHE, KOTOPOES CHCTEMa PACCMATPHBACT KaK KOJ 3aBepIICHHs MOTOKa. [locie
TOrO Kak TOTOK OyIeT YHHYTOXKEH, CUCTYHMK II0JIb30BaTeNIell ero Oo0beKTa sapa «IOTOK»
yMmeHbIuTcs Ha 1. KOppeKTHO HamMCcaHHOE MPHUIIOKEHUE HE JOJDKHO BBI3BIBATH 3Ty (YHKIIHUIO,
MOCKOJIbKY TMOTOK HE MOJyYaeT HHUKAKOrO YBEJOMIICHHSI O 3aBEpIICHHH; HM3-3a 3TOTO OH HE
MOJKET BBIIOJIHUTH TOJDKHYIO OYHCTKY PECYPCOB.

NPUMEYAHUE VYuuuroxeHue mnotoka npu Bb3oBe EXitThread wim Bo3Bpate
ylpaBjieHUus] U3 (YHKLUMU MOTOKAa MPHUBOAMT K pa3pylieHHIo creka. Ho ecnu oH 3aBeplieH
¢ynkmeint TerminateThread, cucrema He yHUYTOXKAET CTEK, IOKA OH HE 3aBEPIIUTCS U MPOILIECC,
KOTOpPOMY MpHHAUIekKal 3TOT MOTOK. Tak cAedaHo HOTOMY, 4YTO JApPYrHe IOTOKH MOTYT
UCTIOJIB30BaTh yKa3aTelH, CChUIAIOIIMECS Ha JaHHBIE B CTEKE 3aBEPIICHHOTO MmoToka. Ecim Ob
OHU OOpaTHINCh K HECYLIECTBYIOIIEMY CTEKY, NMPOM30LLI0 Obl HapylleHue gocrtymna. Kpome
TOTO, TIPHU 3aBEPIICHUH IMOTOKAa cucTeMa yBeaomuiier 00 3toM Bce DLL, moakmroueHHbBIE K
Hpoleccy — BIJeNbly 3aBepuieHHoro moroka. Ho npu BezoBe TerminateThread takoro He
IPOMCXOUT, U MPOLIECC MOKET OBITh 3aBEPILIEH HEKOPPEKTHO.

3asepwienue npoyecca, codepaicaujeco OanHblLl NOMOK

Oyukuuu EXitProcess u TerminateProcess Ttoxe 3aBepiuaroT MOTOKH. ETMHCTBEHHOE
OTIMYME B TOM, YTO OHHM MPEKPAIIAIOT BBIMOJHCHHE BCEX IMOTOKOB, MPHHAIICKAIMX
3aBepIICHHOMY Tporieccy. [Ipu 3TOM rapaHTHPYeTCsl BBICBOOOXKICHHE JIFOOBIX BBIICICHHBIX
IPOIIECCY PECYPCOB, B TOM YHCJIE CTEKOB MOTOKOB. OpHAKO 3TH ABE (YHKIUH YHUYTOKAKOT
[OTOKH TMPHHYAUTEIBHO — TaK, OYATO Uil K&KIOTO W3 HUX BBI3BIBACTCS (YHKIIHS
TerminateThread. A 3To 03Ha4aeT, YTO OYUCTKA MPOBOIUTCS HEKOPPEKTHO: AeCTPYKTOphl C++-
00OBEKTOB HE BBI3BIBAIOTCS, JAHHBIC HA JIUCK HE COPACHIBAIOTCS U T.1I.

[Ipy 3aBeplICHHH TOTOKA COIOCTABICHHBIH C HHM OOBEKT sApa «IIOTOK» HE
OCBOOOKTACTCs 10 TEX TI0P, MMOKa HE OYIyT 3aKPBITH BCE BHEITHUE CCHUIKU HA 3TOT OOBEKT.

JI7st pOBEpKH 3aBepIICH JH MOTOK, HACHTUHIpYeMbIii onrcatenem hThread, u3 npyrux
MIOTOKOB, 3alyIICHHBIX B cUCTeMe, ucmonb3yercs Gynkius GetExitCodeThread.

BOOL GetExitCodeThread(
HANDLE hThread,
LPDWORD IpExitCode);

Kon 3aBepmienns Bo3Bpamaercst B nepemenHoi Tuma DWORD, Ha KOTOpyIO yKasbIBaeT
IpExitCode. Ecnu motok He 3aBepuieH Ha MoMmeHT BbizoBa GetExitCodeThread, ¢yukums
3amuchiBaeT B ATy nepemennyto uneHtudukarop STILL_ACTIVE (0x103). Ilpu ycnemrHom
BbI30Be (yHKIMs Bo3BpamiaeT TRUE.

HﬂaHupoeaHue nonokoe

OrnepanmoHHasi CUCTEMa C BBITECHSIONIEH MHOT033Ja4HOCThIO JOJKHA MCHOJIb30BaTh TOT
WJIM MHOW alITOPUTM, MO3BOJISIONIUN €l paclpenensiTh NPOLECCOPHOE BPEMST MEXKY MOTOKAMH.
Kaxnpie 20 mc (uu okosio Toro) Windows mpocmarpuBaeT BCe CYIIECTBYIOIIME OOBEKTHI sIpa
«TIOTOK» U OTMEYaeT T€ W3 HUX, KOTOpPhIE MOTYT MOJIydyaTh MpolieccopHoe Bpems. Jlanee oHa
BBIOMpAET OJUH M3 TaKuX OOBEKTOB W 3arpykaeT B PErHCTPhI MPOIECCOpa 3HAUEHUS U3 €ro
KOHTEKCTa. DTa OIepaiusi HasbIBacTCs nepexmouenuem konmexcma (context switching). Ilo
KaxaoMy motoky WIindows Bemer yder TOro, CKOJBKO pa3 OH IOJAKIIOYANICS K IMPOIECCOpY.
[ToTok BBIMOJIHAET KOJ M MAaHUMYJIMPYET JaHHBIMU B aIpECHOM MPOCTPAHCTBE CBOETO IMpoliecca.
[Mpumepro yepe3 20 mc WINdows coxpaHWT 3HaY€HHs PETHCTPOB IPOIEcCOpa B KOHTEKCTE
MOTOKAa W MPHUOCTAHOBUT €ro BhIMOJHEHHe. [lanee cuctema MPOCMOTPUT OCTalIbHBIE OOBEKTHI
Apa «IOTOK», MOMAJEKAIINE BBIMOJIHEHUIO, BHIOCPET OAWH W3 HUX, 3aTPY3UT €ro KOHTEKCT B



PETUCTPHI NMPOLIECCOPA, U BCE MOBTOPUTCA. DTOT IMKJI ONEpaIfii — BBIOOP MOTOKA, 3arpy3Ka ero
KOHTEKCTAa, BBIITOJIHEHNE U COXPAaHCHHE KOHTEKCTAa — HAYMHAETCSl C MOMEHTA 3aITyCKa CUCTEMBI U
NPOJIOJDKACTCS /10 €€ BBIKIIOYEHHUS. TakoB BKpaTIe MEXaHW3M IJIAHUPOBAHUS PabOTHI
MHO’K€CTBA IIOTOKOB.

HpuocmaHoeka U 80300H08IeHUe NOMOKO8

B 00bekTe simpa «IMOTOK» HMMEETCS IEepeMEeHHas — CUETYMK 4YHcia MPOCTOEB JTaHHOTO
notoka. [Ipu BezoBe CreateProcess wim CreateThread oH wHHMIMATM3MpYETCS 3HAYCHHEM,
paBHBIM 1, KOTOpPOE 3alpeniaeT CUCTEME BBIICIATh HOBOMY MTOTOKY IPOIECCOpHOE BpeMs. Takas
cXeMa BechbMa pa3yMHa: Cpa3y IOcje CO3JaHusl MOTOK HE TOTOB K BBHIMOJHEHHUIO, €My HY>KHO
BpeMsI U1l HHUIIMAIA3AIN Y.

[Tocie Toro kak MOTOK MOJHOCTHIO MHHUIManU3upoBaH, CreateProcess uiau CreateThread
npoBepsier, He nepeman au el guar CREATE_SUSPENDED, wu, ecnum nma, Bo3Bpamaer
yIpaBJIeHUE, OCTaBHB IOTOK B IPUOCTAHOBJICHHOM COCTOSHUH. B HMHOM ciyyae CUeT4YMK
IPOCTOEB OOHYJISICTCS, U TIOTOK BKIIIOYAETCS B YUCIIO TUIAHUPYEMBIX — €CITU TOJBKO OH HE JKIET
KaKOT0-TO COOBITHSA (HarpuMep, BBO/IA C KIIABUATYPHI).

Co31aB MOTOK B TPUOCTAHOBJICHHOM COCTOSIHMM, MOXHO HACTPOUTh HEKOTOPBIC €ro
CBOMCTBA (Hampumep, MPUOPHUTET). 3aKOHUMUB HACTPOUKY, HEOOXOAMMO Pa3pEIIUTh BHITIOJHEHUE
notoka. J[is storo BembIBaeTcs (yHkius ResumeThread m mepemaercss ommcaTenb MOTOKA
hThread, Bo3Bpamiennsiii Gpynkimeri CreateThread (omucaTenb MOXKHO B3SITh U M3 CTPYKTYPHI,
Ha KOTOpyIo ykasbiBaeT mapametp IpProcessinformation, mepenaBaemsiii B CreateProcess).

DWORD ResumeThread(HANDLE hThread);

Ecnu Be3oB ResumeThread mpoien ycremHo, OHa BO3BpaIlaeT Mpeblayliee 3HAUCHUE
CYETYMKA MPOCTOEB TAaHHOTO TIOTOKA; B MpoTHBHOM ciydae — OXFFFFFFFF.

BeinonHenne oTaenpHOr0 MOTOKAa MOKHO MPHOCTaHABIMBATh HECKONIBKO pa3. Eciu moTok
IPUOCTAHOBIIEH 3 pa3a, TO U BO30OHOBIJIEH OH JOJKEH OBITh TOKE 3 pa3a — JIMIIb TOrJa CUCTEMa
BBIJICJIUT €My IPOLIECCOPHOE BpeMsl. BbInonHeHne MoToka MOXXHO NMPHOCTAHOBUTH HE TOJIBKO
npu ero co3aanuu ¢ piaarom CREATE_SUSPENDED, no u Bbi3oBoM ¢yukiuu SuspendThread:

DWORD SuspendThread(HANDLE hThread);

JIro0o¥i MOTOK MOKET BbI3BAaTh ATy (YHKIUIO M MPUOCTAHOBUTH BBIOJHEHHE JIPYTOro
NIOTOKA (eCJIM ero omucarelb u3BecTeH). [IprnocTaHOBUTH CBOE BBINOJIHEHHE TOTOK CIIOCOOCH
caMm, a BO300HOBHUTH ceOst — HeT. Kak u ¢ynkuus ResumeThread, ¢ynkmus SuspendThread
BO3BpAIllaeT MpEAbIAyIIee 3HAYeHHE CYETYMKa MPOCTOEB JAaHHOTO TOTOKa. [IOTOK MOXKHO
npuoctaHaBimuBate He Oomee uyem MAXIMUM_SUSPEND_COUNT pa3. ®yHknus
SuspendThread B pexxume simpa paboTaeT aCHHXPOHHO, HO B TIOJIb30BATEIILCKOM PEKUME HE
BBIMIOJTHSIETCSI, TIOKA MIOTOK OCTACTCS B MPHOCTAHOBJICHHOM COCTOSIHUH.

HononnumenvHole pyukyuu 01 pabomvl ¢ NOMOKAMU

@ynxyus Sleep
[ToTok MOXeET COOOIIUTH CHCTEME O HEBBIACIECHUU €My MPOIECCOPHOTO BPEMEHH Ha
ONpeAeIICHHBIN TEPUO/], BBI3BaB:

VOID Sleep(DWORD dwMilliseconds);

Ota ¢yHKIUs nprocTaHaBauBaeT motok Ha dwMilliseconds musmicexyH .

@ynxyus SwitchToThread

Oyukiusa SwitchToThread mo3BosisieT MOAKIFOUNTE K MPOIECCOPY APYroi MOTOK (€CIH OH
eCTb):

BOOL SwitchToThread(VOID)



SwitchToThread mo3BonseT MOTOKY, KOTOPOMY HE XBaTaeT IPOIECCOPHOTO BPEMEHH,
OTHSATB 3TOT pecypc y MOToKa ¢ 6osee HU3KUM npuoputeroM. Ona Bo3Bpamiaer FALSE, ecinu Ha
MOMEHT €€ BBbI30Ba B CHCTEME HET HH OJHOTO MMOTOKA, FOTOBOTO K MCIOJHEHHUIO; B HHOM Clly4ae
— HEHYJIEBOC 3HAUCHHE.

BezoB ¢yukuun SwitchToThread amamorunden Be3oBy (yHKImu Sleep ¢ mepemaueii B
dwMuilliseconds nyseBoro 3HaueHwust. Pa3nuia nuiib B ToM, uto ¢ynkuus SwitchToThread maer
BO3MOXKHOCTh BBINOJIHATh IMOTOKH C 0o0Jiee HH3KHM TMPHOPUTETOM, KOTOPHIM HE XBaraer
IPOIIECCOPHOTO BpeMeHH, a GpyHkius Sleep neiicTByer 6e3 OrIAAKN Ha «TOJI0AFOIINEY TTOTOKH.

DyHKyuU U3MEHeHUs. NPUOPUMEMO8 NOMOKO8

Windows mnomaepxuBaeT miecth kiaccoB mnpuoputera: idle (mpocraumparomuii), below
normal (amwke o6bruHOr0), normal (oObrumbIii), above normal (Beime o6sraHOrO), high
(Bbicokuii) u realtime (peanpHoro Bpemenu). CamMblil pacpoCTpaHEHHBIN KacC MPUOPUTETA —
normal; ero wucnosip3yroT 99% nupunoxenuii. s morokoB Windows momamep:kuBaeT ceMb
OTHOCHUTENIbHBIX TpuoputeToB: idle (mpocramBaromuii), lowest (Husmmii), below normal (anxe
o6sraroro), normal (o6sruneiii), above normal (Beime o6brunHOrO), highest (Beicimii) u time-
critical (kputuueckuii Mo BpPEeMEHH). DTH MPHUOPUTETHI OTHOCHTENBHBI KJacCy HPUOPUTETA
npoiiecca. BONBIIMHCTBO MOTOKOB HCIOJB3YEeT OOBIYHBIA MPHOPUTET. [103TOMYy TOJBKO YTO
CO3/IaHHBIA TIOTOK TMOJIydaeT OTHOCHTEIbHBbIH mpuopurer normal. I[lpu stom dyHKIMS
CreateThread He mo3BoJsIeT 3amaTh OTHOCHTENBHBIA mpuopureT. Ormeparus W3MCHEHHS
OTHOCHUTEJIBHOTO TIPHOPUTETA MIOTOKA OCYILECTBIISICTCS] BEI30BOM (DYHKIUH:

BOOL SetThreadPriority(
HANDLE hThread,
int nPriority);

[MTapametp hThread ykaspiBaeT Ha MOTOK, Yeil MPUOPUTET HEOOXOAUMO U3MEHHTH, a Yepe3
napametrp NPriority mepemaercs  OAMH U3 WACHTU(PHUKATOPOB,  COOTBETCTBYIOIIHIA
OTpeIeIEeHHOMY MTPHOPUTETY moToKa (Tadu. 10).

Tab6muma 10
3HaveHus napamerpa NPriority B COOTBETCTBHH C MPUOPUTETOM ITOTOKA
OTHOCHUTENBHBIN
Wnentudukatop
MPUOPHUTET 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

Oyukius  GetThreadPriority, mapuas  SetThreadPriority,  mo3Bonser  y3HaTh
OTHOCHUTEJILHBIN MPUOPUTET IMOTOKA:

int GetThreadPriority(HANDLE hThread);

Omna Bo3BpalaeT oJIuH U3 UACHTU(UKATOPOB, IPUBEAEHHBIX B Tabi. 10.

Ilpumep. Co3naTh MOTOK C OTHOCHUTEIBHBIM TpHOputeroM idle m (yHKIUIO MOTOKA, C
KOTOpOH jaoipkeH OyleT HadyaTh paboTy co3laBaeMblii MOTOK. B kadecTBe mnapamerpa wu3
MEepBUYHOTO (TJIABHOTO) MOTOKA Tpoliecca B (YHKIIMIO TOTOKA TMepeaacTcsl TeKyIlee BpeMs, a
(GyHKLMS CO31aBaeMOT0 IMMOTOKA BBIBOAMT NEPEAaHHYI0 HH(OPMAIIHIO HA SKpaH.



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

DWORD WINAPI ThreadFunc(PVOID IpParam)
{
struct time tt="*((struct time*)lpParam);
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 time t;
gettime(&t);
DWORD dwThreadlD;
HANDLE hThread = CreateThread(NULL,0,ThreadFunc,&t,
CREATE_SUSPENDED, &dwThreadID);
SetThreadPriority(hThread, THREAD_PRIORITY_IDLE);
ResumeThread(hThread);
CloseHandle(hThread);
getchar();
return O;

}

PesynbTar paboThl mporpaMMel peAcTaBiieH Ha puc. 6.

The current time is: 17:07:02.64

Puc. 6. Pe3ynbrat paboThl pyHKIIUHN TOTOKA
3agaHue )1 CaMOCTOSITENIbHOTO PELICHNUs

BBINONHUTE UMUTATOP TOHOK (B IIPOCTOPEUMH 3Ta 33/1a4a U3BECTHA KaK «TapaKkaHbU Oeray)
IpU MOMOULIM CO3JaHHsI HECKOJIBKUX MOTOKOB (puc. 7). Kaxnaplil MoTOK 00CIy’KHMBaeT CBOIO
«OeroByro JOpoxkKy». Ha ucrnonHeHue Bce NMOTOKH 3aIyCKarOTCs OJHOBPEMEHHO, IOCIHE Yero
MOTOKU MPOU3BOJIBHBIM 00pa30oM MPHOCTAaHABIMBAIOTCS U 3allyCKaloTcs BHOBb. Ha mcnonnenue
KaX/IOMY ITOTOKY BbIJeNsIeTcsl KBaHT BpeMeHH (Hampumep, 500 mc wim 1 ¢). 3a 310T nepuon
MOTOK TMPOM3BOAMUT BBINIOJIHEHUE 3a/layd, HalpuMep, YBEIMUMBAET IO3MIMIO TOHIIMKA Ha
HEKOTOpYyI0 BenuuuHy. [locie ncreueHuss KBaHTa BpPEMEHM IIOTOK IPHUOCTAaHABIMBAETCA Ha
MIPOU3BOJILHBIA MEPHUOJ BPEMEHHU, ONpeAeIieMblil MPU MOMOIIM I'eHEpaTopa CIyYalHbIX YUCEIL.
[Tocne 3aBepieHUsI TOHKHM TPOU3BOIUTCS Bbl1ada pe3yIbTaToOB (0OYEPEAHOCTh 3aBEPIICHUS).

Hcnonp3oBanue kimacca TThread, BxmouenHoro B mocraBky Borland Developer Studio,
JIOITYCKAEeTCs TOIBKO B O3HAKOMHUTENBHBIX LIEIAX.
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Puc. 7. ®parmenTsl paboThl Iporpammbl «VIMUTATOP TOHKHY

KoHTpoiibHBIE BOIIPOCHI

1. Tlepeuucnute OCHOBHBIC (GYHKLUU 751 paOOTHI C TOTOKaMH?
2. BO3MOXHO, M CO3/aTh TOTOK B TNPHOCTAHOBIEHHOM COCTOSIHWM (HE 3aIllycKaeTcsi Ha
WCIIOHEHUE)?
3. Ilepeuncnure cmocoOBl 3aBeplieHHs TOTOKA. Kakoli W3 HUX sBIsSeTcS HaubOoiee
Oe3omnacHbIM?
Kaxoii 0THOCUTENbHBII PUOPUTET MOJTy4aeT NOTOK IPU CO3AaHUU?
[TozBomsier mu Gpyukuus CreateThread 3anaTh OTHOCHTEIBHBIIN TPUOPUTET MOTOKA?
[lepeuncnure cnocoOb MPUOCTAHOBKH BBIIOJIHEHUS (QYHKIIUHU TOTOKA?
[lepeuncanre ocHOBHbIE 0a30BBIE KJIACCHI IPUOPUTETOB MTOTOKOB?
[IpuBeaute npumep GyHKIIUN U3MEHEHUSI IPUOPUTETOB TOTOKOB?
JIABOPATOPHAS PABOTA Ned.
CPEJICTBA MEXKIPOIIECCHOTI'O B3AUMOJIEMCTBHUS — KAHAJIBI (PIPE)

Llenv pabomoi

NG

M3y4yeHne MexaHU3MOB MeXIpolieccHoro B3aumoeictaus (InterProcess Communication)
B Windows, momydeHne mNpakTUYeCKUX HAaBBIKOB MO wucnons3oBanuio Win32 APl s
nporpaMMupoBanus Mexanu3mos |IPC.

Hugpopmayusn

K mexann3zmamM MeXIpoieccHOro oOMeHa oTHocsATCS [2]:
daitnel, mpoenupyembie B namsath (file mapping);
novroBble siuku (mailslot).

[TouToBbIC SIIUKKM OOECTICUYMBAIOT TOJIBKO OJHOHANPABJICHHBIC COCIUHECHUS. Kaxblii
IPOIIECC, KOTOPBIN CO3/1a€T MOYTOBBIN SIIUK, SBIISIETCS «CEPBEPOM MOUYTOBBIX SAIIUKOBY (Mailslot
server). Jlpyrue mporiecchl, Ha3bIBacMbIe «KJIMCHTaMH MOYTOBBIX siukoB» (Mmailslot clients),
MOCBUTAIOT COOOIICHUSI CEPBEPY, 3alUChIBas MX B TOYTOBBIA SIIUK. Bxomsiiue cooOImeHus
BCEr/Ja JIOMKCHIBAIOTCS B MOYTOBBIA SIIUK M COXPAHSIOTCSA JIO TEX IMOp, MOKa CEpBEpP MX HE



npourer. Kaxaplii mpoiecc MOXET OJHOBPEMEHHO OBITh U CEPBEPOM, M KIIMEHTOM IMOYTOBBIX
ALIUKOB, CO3/1aBast, TAKUM 00pa3oM, ABYHAINPaBICHHbIE KOMMYHUKAIIUHA MEXY MPOIIECCAMHU.

KiineHT MoeT mochlIaTh COOOIEHUs] HA TOYTOBBIM SIIUK, PACIIOIOKEHHBIA Ha TOM K€
KOMIIBIOTEpE, Ha KOMIBIOTEPE B CETH, WJIM HA BCE MOYTOBBLIC SILIUKH C OJHUM HMMEHEM BCEM
KOMIIBIOTEpaM  BBIOpaHHOTO JoMeHa. llpu 3TOM  IIHMPOKOBEHmATEIbHOE  COOOIICHHE,
TPaHCIMPYEMOE IO JOMEHY, He MOXeT ObITh Oosee 400 GaiiT. B ocTanpHBIX ciiydasx pasmep
COOOIIEHUSI OTPAHUYUBAETCA TOJIBKO IIPU CO3/IaHUU IMOYTOBOTO SIIIIUKA CEPBEPOM.

[TouToBBIE SIIMKKM MpeIararoT JEeTrKUM MyTh JUIsi oOMeHa KOPOTKHUMH COOOIIEHUSIMHU,
MO3BOJISIS [IPU ATOM BECTH Mepeady U MO JIOKAJIbHOM CETH, B TOM YUCJIE U 110 BCEMY JOMEHY.

Mailslot siBisiercst mceBmodaiiiiom, HaxOSIMMCS B MaMATH, M CJIEAYEeT HCIOJIb30BaTh
cTanmapTHble QpyHKIHUH I paboThl ¢ ¢ailamMu, 4TOOBI OTYYUTh JOCTYH K Hemy. J/laHHBIC B
MOYTOBOM SIIIIMKE MOTYT OBITh B JII000H (hopMe — UX MHTEpIpeTalueld 3aHUMaeTCs IPUKIIaIHas
nporpaMma, HO WX OOmMi 00beM HE IOJDKeH MpeBbimaTh 64 K6. OpHako, B OTIIMYHE OT
JMCKOBBIX (haitioB, mailslot sBistOTCS BpeMEHHBIMH — KOT/Ia BCE JECKPHIITOPBI MOYTOBOIO
SIIAKA 3aKPBITBI, OH W BCE €ro JaHHBbIC YIAISIOTCA. Bce TOYTOBBIC SIIUKU SBISIOTCS
JIOKQJIbHBIMU TIO OTHOIIEGHHIO K CO3JIaBLIEMY HX IMPOIIECCy; MPOLECC HE MOXKET CO3/aTh
ynanenHsrii mailslot.

CooOmieHnst MeHbIe ueM 425 Oaim TIepefaroTcs ¢ HUCIOJIb30BAaHUEM JeHTarpaMm.
Coobmienusi, Oombiie yeM 426 6atim, WCHOIB3YIOT TMEpeaady C YCTaHOBIICHHEM JIOTHYECKOTO
coenuHeHus: Ha ocHoBe SMB-ceancos. Ilepenaun ¢ ycTaHOBJICHHEM COEIUHEHHS IOIMYCKAIOT
TOJIbKO MHAMBUAYAJIbHYIO TIEpeaady OT OJIHOTO KIHMEHTa K ogHoMy cepBepy. CiemgoBaTesbHO,
TepsieTcss BO3MOXKHOCTh IIMPOKOBEIIATENILHON TPAHCISIIIMKU COOOIEHUI OT OJHOTO KJIMEHTa KO
MHOTUM cepBepam. Windows He mojyiepKiuBaeT cooOmeHus pasmepom B 425 uiu 426 o6atim.

Korna mporecc co3aeT mouToOBBINA SIIUK, UMS MOCIEIHETr0 JOHKHO MUMETh CIEAYIOUIYIO

hopmy:
\\.\mailslot\[path]name
Hanpuwmep:
\\.\mailslot\taxes\bobs _comments
\\.\mailslot\taxes\petes_comments

\\.\mailslot\taxes\sues _comments

Eciim Heo0X0oaMMO OTIIPaBUTH COOOIICHNE B MMOYTOBBIA SIIUK HA yIATCHHBIH KOMITBIOTED,
TO cneayeT Bocnonb3oBatbes NETBIOS-umenem:

\\ComputerName\mailslot\[path]name

YroObl mepenath cooOmieHne Bcem Mailslot ¢ yka3aHHBIM MMEHEM BHYTPH JIOMCHA,
nonanoourcs NETBIOS-umsa nomena:

\\DomainName\mailslot\[path]name

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

\\*\mailslot\[path]name

KnueHTsl U cepBepbl, UCHOIB3YIONINE MOYTOBBIE SIIMKH, TMPU paboTe C HUMHU JTOJIKHBI
MOJIB30BaThCA (PYHKITUSMU, TIPEICTABICHHBIMA B Ta0. 11.
Tab6muma 11

DYHKIIAU TTOYTOBBIX SIIHKOB



DOyHKIMS ‘ Onucanue
Cepsepos
CreateMailslot Co3aer NOYTOBBIN SIIKMK U BO3BPALIAET €ro JECKPUITOP
M3BnekaeT MakCHUMaJbHBII pa3Mep COOOLICHHS, pa3Mep MOYTOBOTO
ALIMKA, pasMep CIEAYIOUIEro COOOLIEHHS B SLIMKE, KOJIUYECTBO
COOOLIEHNH M BpeMs OXHUIAHHUS COOOLICHHSI IPHU BBINOJIHEHUH
Olepalyu YTeHHsI

GetMailslotinfo

SetMailslotinfo M3meHeHne TaliMayTa Py YTCHUH U3 TIOYTOBOTO SIIIUKA
DuplicateHandle JyOmupoBaH#e ASCKPUIITOPA TOYTOBOTO SIITHKA
ReadFile CunThIBaHHE COOOIIEHHI M3 TOYTOBOTO SIIHKA
ReadFileEx

GetFileTime [Tony4yenue naTel 1 BpEMEHHU CO3/IaHUS TOYTOBOTO SIIUKA

YcTaHOBKa JaThl U BPEMEHU CO3JIaHUS, MOAU(DUKAIIMKE TTOYTOBOTO
SIIIAKA

SetFileTime

GetHandlelnformatio .
ITonmy4yenue CBOMCTB JECKPUIITOPA IIOYTOBOIO SIIIMKA

n

SetHandlelnformatio .

N YcTaHOBKA CBOMCTB JIECKPHUIITOPA ITOYTOBOTO SIIIUKA

Knuenmos

CreateFile Co3znaeT TeCKpUnTOp MOYTOBOTO SIIMKA JIUIS KIIMEHTCKOTO IIporecca
DuplicateHandle JyOiupoBaHHe IECKPUNITOPa IIOYTOBOTO SIIUKA

WriteFile 3ammce COOOIIEHU I B TIOYTOBBIHN MUK
WriteFileEx m m

3aKpBIBAET JECKPHUIITOP IIOYTOBOTO SAIIMKA I KIMEHTCKOIO

CloseHandle P JIECKp P m A

Imponecca

PaccMoTpuM TIOCIIEI0BATENBHO BCE OMEpalliii, HEOOXOJUMbIC ISl KOPPEKTHOW paboThI ¢
HOYTOBBIMH SIIIIUKAMH.

1. Co3nmanme mouroBoro smuka. Orepanusi BBIIOJHIETCS MHPOIECCOM CcepBepa ¢
ucrnosib3oBanueM Qynkipu CreateMailslot:

HANDLE CreateMailslot(
LPCTSTR IpName, // Mmst noumoeozo sawuxa
DWORD nMaxMessageSize, // Makcumanvuwiii pazmep coobueHus
DWORD [ReadTimeout, // Tatimaym onepayuu umeHus
LPSECURITY_ATTRIBUTES // Onyuu nacreoosanus u
IpSecurityAttributes // 6ezonacnocmu

);

2. 3ammch COOOUICHWI B TIOYTOBBIM SIIUK TNPOU3BOJIUTCS AHAIOTHYHO 3alliCH B
CTaHIapTHBIN TUCKOBBIN (aiin ¢ momoinsio Gyrkimu WriteFile.

3. UreHue cooOmeHnid U3 MOYTOBOTrO smuka. CO3MaBIIMI TTOYTOBBIA SIIUK IPOIIECC
MOJTy4aeT MPaBO CUUTHIBAHUS COOOIICHHIA, U3 HEro0 MCHOJb3ys jaeckpuntop mailslot B Bei3oBe
¢yukuuu ReadFile.

[To4ToBBIH SAMIMK CYIIECTBYET IO TeX IMOp, Moka He Bbi3BaHa (yHkius CloseHandle na
cepBepe WIIM MOKa CYIIECTBYET caM Ipoliecc cepBepa. B o0oux ciydasx Bce HENPOYUTAHHBIC
COOOIIEHHS YAAISIOTCS U3 MMOYTOBOTO SIIMKA, YHUUTOXKAOTCSA BCE KIMEHTCKUE JICCKPHIITOPHI, U
mailslot ynansercs u3 namstu.

DyHKIIMS CYUTHIBACT MAPaMETPhI MOYTOBOTO SIIIHKA:

BOOL GetMailslotInfo(

HANDLE hMailslot, // [leckpunmop noumoeozo auuxa.
LPDWORD IpMaxMessageSize,”/ Makcumanvhwiii pazmep coobueHus.



LPDWORD IpNextSize,  // Pazmep credyroweeo

// HENPOUUMAHHO20 COOOUCHUSL.
LPDWORD lIpMessageCount, // Koauuecmeo coobwenuii.
LPDWORD IpReadTimeout // Tatimaym onepayuu umenus.

)i
DyHKIHS YCTAaHABIMBACT TAUMAyT OIEPALlUH YTCHUS:

BOOL SetMailslotInfo(
HANDLE hMailslot,  // Jeckpunmop noumosozo suwuxa.
DWORD IReadTimeout  // Hoewtii matimaym onepayuu umeHus.

);

Kananwr (pipe)

CymiecTByeT 1Ba criocoba OpraHW30BaTh JBYHANPABICHHOE COCAMHCHHE C TOMOIIBIO
CJEYIOIIUX TUIIOB KaHAJIOB [4]:

1. besvivmsannvle (anoHuMHbIC) KaHAIbI TIO3BOJSIOT CBS3aHHBIM IPOIECCaM IepeIaBaTh
uHpopmanto  apyr  apyry. OObuHO, Oe3bIMSHHBIE  KaHajbl  HCHOJB3YIOTCS  JUIS
MIEpPEHAIIPABJICHUS CTAHJAPTHOTO BBOJA/BBIBOJA JOYEPHErO IpoIecca TaK, YTOOBI OH MOT
0OMEHHMBATHCS JAHHBIMHU C POJUTEIBLCKUM TpolieccoM. UToObI MPOU3BOAUTE OOMEH JTaHHBIMU B
000WX HampaBlICHUSX, CIEAYEeT CO3JaTh JBa OE3bIMAHHBIX KaHana. PomguTenbckuil mporecc
3alKChIBACT JaHHbIE B TMEPBBIM KaHaAI, HCIOJNb3yd €ro ACCKPUIITOP 3aMUCH, B TO BpeMs Kak
JIOYEPHUN TIPOILIECC CUYUTHIBACT JIaHHBIE W3 KaHalla, WCIHOJIb3ys JIECKPUIITOP UTCHHUS.
AHAJIOTMYHO, JTOYEPHHUH IMPOIECC 3alMChIBACT JaHHBIC BO BTOPOM KaHAl W POIUTEIBCKUN
MPOIIECC CYMTHIBAET U3 HETO JaHHbIC. be3bIMSIHHBIC KaHAJIBI HE MOTYT OBITh UCIIOJIB30BaHbI JIJIS
nepesayy JaHHBIX 110 CETH U U1 0OMEHa MEeX1y HECBSI3aHHBIMHU MTPOLIECCaMHU.

2. Umenosannvle Kanaivl UCTIONB3YIOTCS I TIEpPEIavYd JaHHBIX MEXIY HE3aBUCHMBIMH
mpoleccaMy WM MEXIy MpoleccaMu, padoTaroIMMHU Ha pa3HbBIX KoMIbloTepax. OOBIYHO,
MpoIIeCC CEpBEpa MMEHOBAHHBIX KAHAJIOB CO37a€T MMEHOBAHHBIA KaHaJ C MU3BECTHBIM UMEHEM
WIH C UMEHEM, KoTopoe OyneT mnepenano kineHtam. [Ipoliecc kiMeHTa IMEHOBAaHHBIX KaHAJIOB,
3Hasi WMsI CO3JaHHOTO KaHalla, OTKPBIBAET €ro Ha CBOEH CTOPOHE C YYETOM OTrPaHUYCHHM,
yKa3aHHBIX TmpolreccoM cepBepa. [lociae 3Toro Mexay cepBepoM M KIMEHTOM CO3JaeTcs
COCIMHEHHE, TT0 KOTOPOMY MOJKET MPOU3BOJIUTHCS OOMEH JTaHHBIMU B O0OMX HallpaBieHUsX. B
OpTraHHU3aIi MEXIPOIECCHOT0 0OMEHa HauOONbIINKA HHTEpEC MPEACTaBISIOT WMEHOBaHHbBIC
KaHamIbl.

OO01mre TpUHIUIBI paOOTHl UMEHOBAaHHBIX 1 HEMMEHOBAHHBIX KaHAJIOB:

1. Ilpu yTeHUM MEHBIIETO YKCcla OalT, YeM HAaXOJMWTCS B KaHajle, BO3BpaIaeTcs Tpedyemoe
qHCII0 0alT, OCTATOK COXPaHSETCS ISl MOCIETYIOIIUX YTEHUH.
2. [Tpu urernu GombIIETO YKCIa 0alT, YeM HaXOIUTCS B KaHaJIe, BO3BPAIAETCS JTOCTYITHOE

yricno 0aiT. [Ipouecc, untaronuii U3 KaHana, JOKEH ATy CUTYAIUI0 OTpaboTaTh.

3. Ecnm xaHam mycT W HU OJIMH TPOIECC HE OTKPBLJI €r0 Ha 3alKCh, MPU YTEHUU U3 KaHajIa
Oynet monydero O Gaiit. Eciu oquH wim Goliee MpOIECCOB OTKPBLIN KaHAT IS 3aIlvCH,
BBI30B Ha YTCHHE OyJIeT 3a0JIOKUPOBAH JI0 MOSBJICHUS JaHHBIX B KaHAJIC.

4.  3anuch yncia OalT, MEHBIIETO €MKOCTH KaHalla, TapaHTHpOBaHa aToMapHo. B cmyuae,
KOT'JIa HECKOJIbKO TPOIIECCOB OJHOBPEMEHHO 3aIlMCHIBAIOT B KaHAJ, MOPIWW JAHHBIX OT
HUX HE TIEPEeMEIINBAIOTCSI.

5. Tlpu 3ammcu Oompiero yuciaa OalT, 4eM OSTO TO3BOJSET KaHajl, BHI30B Ha 3aIHCh
OJIoKHpyeTCs 10 0CBOOOXKIeHUsI TpeOyeMoro Mecta B KaHalle. ATOMapHOCTh MPU 3TOM He
rapaHTUPYETCS.

[Ipy co3maHMM ¥ TIONYyYEHHUH [JIOCTyHa K CYIIECTBYIOIIEMY KaHaly HE00X0IuMO

NPUICPKUBATHCS CIEAYIONIETO CTaHAapTa UMEH KaHAaJIOB:

\\.\pipe\pipename



Ecnu xanam HaxoauTcs Ha yAaJeHHOM KommbloTepe, To motpedyercs NETBIOS-ums
KOMIIBIOTEPA:

\\ComputerName\pipe\pipename

Knuenram u cepBepaMm st paboThl ¢ KaHaJaMH JIOMYCKAETCS HCIOIb30BaTh (DYHKIIUH,
MIpeICTaBJICHHBIC B Ta0. 12.

Kpome Ttoro, mis pabotrbl ¢ kaHamamu wucnonbsyercs ¢ynakius CreateFile (ms
MOJIK/IFOUYEHHUS K KaHalay co cTopoHbl kiuenTa) u Gyukuun WriteFile u ReadFile mns 3anucu u
YTEHHMS JaHHBIX B/M3 KaHaJla COOTBETCTBEHHO.

Tabmuma 12
OyHKIUN paboThHI ¢ KaHAIAMHU
DOyHKIUA Onucanue
BhInonHseT MOIKITIOYEHUE K KaHally, 3allMChIBaeT B KaHal
CallNamedPipe COOOIICHHE, CUMTBHIBACT W3 KaHajga COOOIICHHE W 3aTeM

3aKphIBACT KaHAN
[lo3Bonsier cepBepy WMEHOBAHHBIX KAaHAJIOB OXKHUIATh
ConnectNamedPipe NOJKITIOYCHUS! OJHOTO MM  HECKOJIBKUX  KIMEHTCKHX
MIPOIECCOB K IK3EMIUISIPY MMEHOBAHHOTO KaHAJa

Co3paer 3K3eMIUISIp MMEHOBAaHHOTO KaHaja M BO3BpAIIaeT
JECKPUITOP JUIS MOCIETYIONNX ONepalnii C KAaHAIOM
CreatePipe Coznmaer 0e3bIMIHHBINA KaHal

OTtcoenunsieT CEpBEPHYIO CTOPOHY IK3EMILIApA
MMEHOBAHHOT'O KaHasa OT KJIIMEHTCKOT0 Iporiecca

[Monygaer  uHpOpMAaIHIO 0  pabore  yKa3aHHOTO
MMEHOBAaHHOT'O KaHaJla

GetNamedPipelnfo W3BrekaeT cBOMCTBA yKa3aHHOIO MMEHOBAHHOI'O KaHaja
Konmpyer maHHbIE WX HMEHOBAaHHOTO WM OE3BIMSHHOTO
KaHasa B Oydep 6e3 ynajeHus ux U3 KaHajia

VYcraHaBnuBaeT pPEXKUM UTEHUS U PEXUM OJOKUPOBKHU
SetNamedPipeHandleState | Bei3oBa (GyHKUMI (CHHXPOHHBIN WM ACHHXPOHHBIN) IS
YKa3aHHOTO IMEHOBAaHHOTO KaHaja

KomOuHupyer omepanuu 3amucu COOOLIEHMS B KaHal M
YTEHUS COOOIICHHUS M3 KaHaJa B OJTHY CETEBYIO TPAH3AKITUIO
Oxujaer, IOKa HCTEUeT BpeMsl OXUAAHUSA WM IO0Ka
WaitNamedPipe SK3EMIUISIP YKa3aHHOTO HMMEHOBAaHHOTO KaHalla He OyneT
JOCTYIEH JUIs MOJKIIOUYEHUS K HEMY

CreateNamedPipe

DisconnectNamedPipe

GetNamedPipeHandleState

PeekNamedPipe

TransactNamedPipe

[Ipumep  peanm3anuu  MEXMPOIECCHOTO  B3aUMOJEHCTBUS  (KITMEHT-CEPBEPHOTO
MPUIOKEHUs1) [5] mpeacTaBieH B MPHIOKEHUU. Pe3ynpTaT paboThl mporpaMm MEXIPOIIECCHOTO
B3aMMO/JICUCTBUS MPUBEJIEH HA puUC. 8.



D:\client_server\server.exe HE n

pesese COOEWEHHA %% [BeenuTe TEKCT. NEPefaBaeMOro Ha cepBep cnnsm,euuu:!
Kanwent 1 —1
Co0BWEHHE 0TNPABAEHO

: Kauent 1 Ml1A NPOAOAXEHHA HAKMHTE ANGYD KAABHUY . . .

: Kament 2
: Kauent 3

BeenMTe TEKCT. NEPENABAEMOr0 HA CEPBEP cuusmenun:n
Kament 2 —1
(CooBWEHHE 0TNPABAEHO

MlaA NPONOAMEHHA HAKMHTE ANEYD KAABHUY . . .

BeenuTe TEKCT, NepelaBAEMOr0 HA CEPBEp coosw.euua:n
[Kauent 3 =
CDDSH.I.BHHS OTNPABAEHO

.I]qu NPOADAKEHHA HAXMHTE ANEYW KAABMWY . . .

Puc. 8. PesynbTaT paboThl IporpamMm MEXIPOLIECCHOTO B3aUMOICHCTBUS
3aaHue AJisl CaMOCTOSITENIbHOTO PEIICHHUS

OpranuszoBath pabOTy HporpaMMbl-cepBepa U  HECKOJBKHUX IPOrpaMM-KIHEHTOB
CJIEIYIOIIUM 00pa3oM.

CepBep nmpenocTaBisieT KIMEHTaM Kakoi-mubo W3 CBOMX pPecypcoB (Hampumep,
COOCTBEHHOE OKHO), IPUUYEM CEPBEP MOXKET OBITH 3alyIIEH TOJIBKO OJIMH.

KnueHTsl moakitoyaroTes K cepBepy U HauMHAIOT 3alUCh B OKHO, IPUYEM NEPBBIN KIUEHT
IUIIET TOIBKO «1», BTOPOH — TOIBKO «2», M T.J. B K&XKJIblii MOMEHT BpeMeHHU. KIIMeHTOB MOXKeT
OBbITh NMPOU3BOJIBHOE KOJMUYECTBO, HO HE MeHee MATU. [IpeaycMoTpeTh BO3MOXKHOCTD OTIIPaBKU
Ha cepBep NPOU3BOIBHOIO COOOIECHUS.

Ecnn ximeHT nonkirouaeTcs K CepBepy B MOHOIOJIBHOM pEXHME, OH IOJydaer
UCKJIIOUMTENbHBIE IIpaBa Ha MHCIIOJIb30BaHME pecypca cepBepa. Bce ocranbHble KIMEHTHI,
OBITAIOMIMECS TOAKIIOYUTHCA B JIAHHBIH MOMEHT, HE JIOJDKHBI MOJIYYUTh JOCTYI K pecypcy
cepBepa M JI0JKHBI 0Ka3aTbCs B OUepe/id Ha O0CITyKUBaHHE.

B paznensemMoM pexxume KaXJOMY U3 MOJAKIIOYEHHBIX KIMEHTOB MPEJOCTABIISAETCS KBAHT
BPEMEHM Ha HCTOJIHEHHE (Hanpumep, /c). Ecnu kinMeHT 3anucbiBaeT CUMBOJIBI B OKHO CEpBepa ¢
yacToTo 1 cMMBOJI B CEeKyHAy, TO B ciydae, KOIJla K cepBepy HOJKIIOUEHB! MATh KIMEHTOB,
OKHO cepBepa JOJIKHO COJAEPKATh MPUMEPHO CIEAYIOLIYI0 HHPOPMAIUIO, IPEICTABICHHYIO Ha
puc. 9.

OOMeH JaHHBIMH MEXIy KIHEHTAMH W CEPBEPOM OpPraHHW30BaTh MpPH TOMOIIH
MMEHOBAaHHBIX KaHAJIOB.

‘iff_Cepnep D E@E

CICTAHOBHTL CEPEER |= Brbixon

CooBlueHma: WHopmauma:

KnmeHT 2! CoofiweHme_2 4 | || MiMeHOBaHHEIA KaHan cozgaH = 1).\pipei$pipe _lwad
16:28:51 1627131

KnmeHT 1: CoofiweHke_1 FAMEHT 1 NOAKAKHKNCA K CEPBERY

KnMeEHT 2t CoofweHHe_2 1602740

16:28:52 KNHEHT 2 NoAKAKIHHNCA K CEpEERY

KnmenT 1: Coobwerme_1
KnmeHT 2: CoobweHe_2
16:28:53

KnmenT 1: Coobwerme_1
KnmeHT 2: CoobueHe_2
16:25:54

KnmenT 1 Coobwerme_1
KnmeHT 2: CoobueHe_2

Puc. 9a. Pe3ynbrar paboThl IporpaMmbI-cepBepa



i Knnenr: 1 % Kament: 2

OTNpaEnAEHoe cooblLEHHE CTNpaEnAemoe coobEHHe

|Cooﬁu.LeHne_l |C006u.LeHMe_2|

OTKNHIHHTECA OT
CEpEEPa

OTKAKYMTECA OT
CEpEEPa

[~ MoHoNoMEHEN pEXMM 40CTYNE o . [ MoHoNonLHEIA pexmt A0CTYNE = 5

)
WHbOpHMaLMA; J1 Bevcoa WMHbopHaLLHA; i i &
16:27:30 162739
MaaknrHeHHs | aHamy =11 \pipeldpipe_lwad Moaknrouerre Kk kaHany = 11.\pipe|$pipe_lwa$
K MMEHOESHHOMY KaHany NoakHHeH K. MMEHOEAHHOMY KaHANY NOAKIHHEH
HaHHHaD nepeAaqy AaHHENX. . HauMHar nepeaaqy ASHHBE...

Puc. 96. PezynbTar paboThl pOrpamMM-KINEHTOB
KoHTposbHBIE BOITPOCHI

1. Ilepeuncinure cpeacTBa MEKIIPOLIECCHOTO B3aUMOIECHCTBUSA?

JI7st pelieHus Kakux 3a/a4 MOTYT IIPUMEHAThCS TI0YTOBbIe siuku (mailslot)?

3. Bo3MOXHO, 1M Ha OCHOBE IIOYTOBBIX SIIMKOB OPraHW30BATh JIBYHAIIPABICHHBIC
KOMMYHUKAIIMH MEX/1y poIeccamu?

4. KakoMmy CTaHJapTy UMEH IOYTOBBIX SIIUKOB HEOOXOAUMO HPUACPKUBATHCS MPU CO3TAHUH
U TIOJTyYECHUH JJOCTYIIA K CYIIECTBYIOILEMY IIOYTOBOMY SILIHUKY?

5. Tlepeunciure OCHOBHBIE (YHKIHMH HCIIOJIB3YEMbIE IMPOIECCOM — «CEPBEPOM IIOYTOBBIX
SIIITAKOBY?

6. Ilepeuncnure OCHOBHBIE (PYHKIIMH HCIIOJIb3YeMbIE MPOLECCAMH — «KIUEHTaMH MOYTOBBIX

SIIITAKOBY?

[MpuBenuTe kiaccudukaiyio kaHanos (pipe)?

8. Kak MOXHO OpraHu3oBaTh NapajulCIbHBIC BBIYUCICHHUS TPH TOMOIIM HMEHOBAHHBIX
KaHaJIOB?

9. Kakomy craHZapTy MMEH KaHAJIOB HEOOXOAWMO TMPHICPKUBATBCA MPHU CO3JaHHH H
MOJTYYSHUH JIOCTYTIA K CYIIECTBYIOMIEMY KaHATy?

10. IIpuBenute oCHOBHBIE (PYHKLIUU /17151 paOOTHI ¢ KaHAIaMU?

JIABOPATOPHAS PABOTA No5.
®AWNJIBI JAHHBIX, IPOEIIUPYEMBIE B AMSTH

N

~

Lenv pabomot
W3yunth npuHIHIB paboThI ¢ (haliaamu, MPOEUPYEMBIMU B TAMSTh.
Hughopmayusn

Kak u BuUpTyanbHas maMmsTh, MpoelupyeMble (ailyibl MO3BOISIOT PEe3epBUPOBATh PETHOH
aJIPECHOTO MPOCTPAHCTBA U TIepeIaBaTh eMy (PU3HUECKYIO TaMSTh.
OmneparnyoHHast cuCTeMa MO3BOJISIET IPOSIIMPOBATH HA aJPECHOE MPOCTPAHCTBO Mpoliecca U
¢aiin naHHbIX. DTO OYeHb YA0OHO MPU MAHUITYJIALMSIX C OOJBIIUMHU MOTOKaMH JIaHHBIX [3].
[Ipoenupyemsbie ¢ailiibl MPUMEHSIOTCS JUISL:
3arpy3ku 4 BoinosiHeHus: EXE- n DLL-daiinoB. DTo mo3BoIsSIET CylIeCTBEHHO SKOHOMHUTH KaK Ha
pasMepe CTpaHMYHOro (hailina, Tak W Ha BPEMEHH, HEOOXOIUMOM JUIsl MOJITOTOBKH
NPUJIOKEHNUS K BHIITOJTHEHHIO;
JocTyna K ¢aiily TaHHBIX, pa3MELIEHHOMY Ha JUCKe. DTO MO3BOJIseT 000WTHCH 0e3 omepanuit
(daiimoBOro BBOJA-BRIBOIA U Oy(epu3aIuu ero coaepKuMoro;
paszieneHns JaHHBIX MEX/1y HECKOJIbKUMU MPOLIeCCaMHU, BBIIOJIHAEMBIMU Ha OJTHON MalluHe.
YroOBI MPeCTaBUTh BCIO MOIIb TAKOTO MPUMEHEHHUSI MEXaHU3Ma POCIIUPOBaHUS (aiiyioB,
paccMOTpPUM 4YeThIpe BO3MOXHBIX METOJa pealu3ali IPOrpaMMbl, MEHSIOUIEH MOPAI0K
cleoBaHMs Bcex 0aiiToB B (aiiie Ha oOpaTHBIN.
Memoo 1: ooun gatin, ooun 6ygpep
[TepBbIii (M TEOPETHYECKH TMPOCTEHINMI) METOJ — BBIJCICHHE OJIOKa IaMsITH,
JIOCTAaTOYHOTO ISl pa3MenieHus Bcero (aitna. OTkpeiBaeM ¢aiiil, CAUTHIBAEM €T0 COACPKUMOE B
OOk mamsATH, 3aKpbeiBaeM. Pacrmornaras B mamsTH COJACPXHMBIM (haiina, MOXXHO IOMEHATh



HepBblii OalT ¢ TOCIEOHMM, BTOPOH — C MpeanociefHuM U T.J. DTOT mpouecc Oyaer
MPOJOKATHCS, TTOKA Mbl HE TIOMEHSEM MECTaMH JIBa CMEXHbBIX 0aliTa, HAXOIALIUXCS B CEpeIuHe
daiina. 3aKOHYMB 3Ty OINEPALUIO, BHOBb OTKPBIBaEM (Daiil M MEepe3aruchIBaeM €ro COJACPKUMOE.

Memoo 2: doea gaiina, ooun 6ygep

OTKpbIBaeM CYIIECTBYIOIIMN (ailil U co3/1aeM Ha JTUCKE HOBBIA — HYJIEBOM JUIMHBL. 3aTeM
BBIZICIISIEM HEOOIBIION BHYTpeHHUH Oydep pazmepom, ckaxem, § K6. YcraHaBIMBaeM yKaszaTeib
¢aina B no3unmio 8§ K6 oT KoHIIa, cuuThiBaeM B Oydep nmocneanrne 8§ Ko comepxumoro daiina,
MEHSIEM B HEM MOPSIOK clieioBaHUs 0aiiTOB Ha 0OpaTHBIN U nepenuchbiBaeM 0ydep B TOIBKO 4TO
co3nannbiil Qaiin. [ToBTOpsieM 3TH omepamwu, OKa HE IOAEeM J0 Hayanaa UCXOIHOTo daiina.
Koneuno, ecnu nnuna ¢aiina He 0ynet kpatHa 8§ K6, onepanuu MpUaETCs HEMHOTO YCIIOXKHHUTb.
3akoH4MB 00pabOTKY, 3aKpbIBacM 00a (Qaiina u yaanseM UCXOTHBIN (aiii.

Memoo 3: ooun ¢hatin, 0sa o6yghepa

[TporpamMMa MHUIIMATTU3UPYET J1Ba pa3feNbHBIX Oydepa, fonycTiM, o 8§ K6 U CYUTHIBaeM
nepBeie 8 K6 ¢aiina B onun 0ydep, a nocneanue 8§ Ko — B apyrou. Jlamee comepxumoe 000ux
OydepoB oOMEHHMBAIOTCS B OOpaTHOM NOps/IKe, W MEpBBIA Oydep 3amuchiBaeTcs B KOHEI, a
BTOpOl — B Hauajgo Toro >ke daima. Ha kaxaod wurepanmuu mnporpamMma Iepemeriaet
BOCHMHUKUJIOOUTHBIC OJIOKM W3 OHOW MOJIOBUHBI (aiia B Apyryro. B manHOM Meroje ciemyeT
peIycMOTpeTh 00paboTKy Ha ciayyail, ecau [uHa Qaiina He kpatHa /6 Ko6.

Memoo 4: ooun ¢aiin u Huxkaxux 6ygpepos

OtkpeiBaeTcs (aiinm ¢ yka3aHHEM CHCTEME 3ape3epBHpPOBATh PETHOH BHPTYaJbHOTO
aJpecHoro mpocrpancTBa. Jlanee, mepBelid OalT ¢aiiima mpoenupyeTcsl Ha TEpBBId OalT 3TOTO
pervoHa M Mpou3BOAUTCS OOpallleHHe K PETUOHY TaK, OyJATO OH HA CaMOM JieJe COACPKUT (aii.
Ecnu B koHIIE aiinia ecTh OTACTBHBINA HYJIEBOI 0aiiT, MOKHO BBI3BaTh OMOIMOTEUHYIO (DYHKITHIO
_strrev u moMeHsTh MOPSIOK ClieloBaHus 0aTOB Ha OOpATHBIM.

Hcnonvzosanue npoeyupyemuix 6 namsams Qhaiiios

JUJ1s1 3TOTO HY)KHO BBITIOJIHUT TPU ONEPAIUH:

1.  Coznatb miaM OTKpBITH OOBEKT sipa «daili», UACHTUPUUUPYIOIUN IUCKOBBIM (aiin,
KOTOPBII HUCHOJIB3YETCs KaK MPOELUPYEMBII B TaMSATh.

2.  Cosznmath 00BEKT simpa «mpoeknus (aiimay, cooOmuB cucreMe pasmep (aita U crnocod
JIOCTYTIA K HEMY.

3. VYkazarh cucTeme, Kak CIIPOCIUpOBATh B aqpecHOE MPOCTPAHCTBO TIpolecca OOBEKT
«Tpoekuus ¢aiinay - HeITUKOM WM YaCTUYHO.
3akoHUYUB padOTy C MPOEHUPYEMBIM B NaMATh (ailioM, cleAyeT BBINOJIHUTH CIEAYIOIIHNE

olepanuu:

1.  Coobmuth cucremMe 00 OTMEHE NPOCHMPOBAHUS HA aJPECHOE MPOCTPAHCTBO IMpoIiecca
00BeKTa Apa «IIpoeKIus (aiinay.
2. 3aKpbITh OTOT OOBEKT.

3. 3akpbITh 00BEKT siapa «ailiny.
Oman 1: coz0anue unu omxpvimue 0ovekma a0pa «painy

Jnst co3manust M OTKPBITUS 00BbeKTa siyipa «aitm» ucrons3yercs ¢pynkuus CreateFile:

HANDLE CreateFile(

PCSTR IpFileName,

DWORD dwDesiredAccess,

DWORD dwShareMode,
PSECURITY_ATTRIBUTES IpSecurityAttributes,
DWORD dwCreationDisposition,

DWORD dwFlagsAndAttributes,

HANDLE hTemplateFile);

PaccmoTpum Tpu nepseix mapamerpa IpFileName, dwDesiredAccess u dwShareMode.
[MTapametp IpFileName uaeHTHQHUIMpYET MMs CO3IaBaeMOr0 WM OTKPhIBaeMOro (Qaiina



(mpu HEOOXOAMMOCTH BMecTe ¢ myTteM). Btopoii mapamerp, dwDesiredAccess, yka3sbiBaer
crocob JocTyma K coaepkumomy Gaiina. 31ech 3a1aeTcs OAHO U3 YeThipex 3HaucHui (Tadur. 13):

Tabmuna 13
3nauenue mapamerpa dwDesiredAccess
3HaueHHe Onucanue
Conepxumoe (aiina Hellb3sl CYMTHIBATH WIIH 3aITUCHIBATH;
0 yKa3bIBACTCSl ATO 3HAYCHHUE, €ClIM TpeOyeTcs MOIYYUTh
aTpuOyTHI Qaiina
GENERIC_READ Urenue daiina pa3penieHo
GENERIC_WRITE 3anwuch B (aiin pasperieHa
GENERIC_READ | PaspenieHo u uTeHue u 3anuch
GENERIC_WRITE

Co3nmaBast wiaM OTKpbIBasg (pailyl JaHHBIX, WCIOJIB3YEMBIH B KayeCTBE IPOCLHPYEMOro B
namsth, ycraHaBnuBaetcs (umar  GENERIC_READ  (tombko anst  ureHus), mbo
kombunuposanusiii Giaar GENERIC _READ | GENERIC WRITE (urenue/3amnucs).

Tperuit nmapamerp, dwShareMode, yka3piBaeT THI COBMECTHOTO JOCTYNa K JaHHOMY
daiiny (Tabu. 14).

Tabmuna 14
3uauenue mapamerpa dwShareMode
3HavyeHNE Onucanue
0 JIpyrue momnbITKH OTKPBITH (hailsl 3aKOHYATCS HEYIa4HO

[TompITKa TIOCTOPOHHETO TPOIIEcca OTKPHITh (ailsl ¢ arom

GENERIC_WRITE ne ynacrcs

[TompITKa MOCTOPOHHETO MpoIllecca OTKPBITh (aiin ¢ drarom

GENERIC_READ ne ynactcst

FILE_SHARE_READ | IloctoponHuii mpoiiecc MOXET OTKpbITh aitn  0e3

| OrpaHHYEeHUI

FILE_ SHARE_WRITE
Co3naB wiM OTKpBIB ykasaHHbIN (aiin, CreateFile Bo3spamaer ero ommcarenb, B HHOM

cnyyae — unentupukarop INVALID_HANDLE_VALUE, onpexaenennsiii kak (HANDLE) -1).

Oman 2: coz0anue obvekma s0pa «npoexyus ariiay

FILE_SHARE_READ

FILE_SHARE_WRITE

VYka3zaB ONepallMOHHOM cHucTeMe, IJle HaXOAUTCs (QU3UYecKas MaMATh JUIsl MPOCKIUH
daiina: Ha >xectkoM mamcke, B cetH, Ha CD-ROM wmm B apyrom mecte (BbI30B (QPYHKIWHU
CreateFile), HeoOxoauMo yKa3ath cucTeMe Kakoi 00beM (DH3HYECKON MaMSITH HYKEH TPOSKIIUU
daiina. J{ns aroro HeoObxoauMo Bbi3Bath GyHKIHI0 CreateFileMapping:

HANDLE CreateFileMapping(

HANDLE hFile,

LPSECURITY_ATTRIBUTES IpFileMappingAttributes,
DWORD flProtect,

DWORD dwMaximumSizeHigh,

DWORD dwMaximumSizeLow,

LPCTSTR IpName);

[Mepeoiii mapamerp, hFile, umentndunupyer omucarens Qaiina, MPOSHUPYEMOro Ha
aJipecHOe TPOCTPAHCTBO Tpolecca. DTOT OMUCATENh IONYYHIH IOCIe BBI30Ba (YHKIUH
CreateFile.  Tlapamerp  IpFileMappingAttributes —  ykasarenb  Ha  CTPYKTYpPY
SECURITY_ATTRIBUTES, kotopas oTHOCHUTCS K OOBEKTY sifpa «mpoekuus (aimay; ams
YCTaHOBKH 3aIIMTHI IO YMOTYaHUuI0 emy npucBanBaeTcsst NULL.



Coznanue (aiina, mpoenupyeMoro B TaMsTh, aHAJOTUYHO pPE3EPBUPOBAHHUIO PErHOHA
aJpeCHOT0 TTPOCTPAHCTBA C MOCHENYIOIeH nmepenadyeit eMy pusznueckor mamsatu. Paznuna immb
B TOM, 4TO (pU3MUECKas MaMATh I MPOCHUPyeMOTo daiiia — cam Qaiisl Ha AUCKE, U ISl HETO He
HY)XKHO BBIJICJISITh TPOCTPAHCTBO B CTpaHW4HOM (paitsie. Ilpu co3gaHum oOBEKTa «IIPOCKIUs
daitmay cucreMa HE PE3EPBUPYET PETHOH aJPECHOTO IMPOCTPAHCTBA U HE YBS3BIBAET €r0 C
buzndeckoit nmamaTeio u3 (Qaitma. Ho, Kak TOJBKO AE0 IOHAET M0 OTOOpakeHUs] (PU3UUECKOM
NaMsITH Ha aJIpeCHOE MPOCTPAHCTBO MPOIECcCa, CHCTEME MOHAJAOOUTCS TOYHO 3HATH aTpUOyT
3allMThI, MPUCBaMBaeMblii cTpaHuiaM (usndeckoil mamsatu. [losromy B mapamerpe fIProtect
HAJI0 yKa3aTh JKelaTelbHbIe aTpUOYTHI 3aUThI (Tad. 15).

Tabmauma 15

3nauenue napamerpa flProtect

ATpHOYT 3a1IUTHI Onucanue

OtobOpa3uB 00BEKT «mpoekius ¢aiaay Ha aapecHOe
IPOCTPAHCTBO, MOXKHO CUHUTHIBATh JaHHBIE U3 (haiina.
[Ipu sTomM HeoOxomumo ObUIO TepenaTh B (DYHKIHIO
CreateFile prar GENERIC_READ.

Oto0pa3uB OOBEKT «mpoekius daina» Ha aapecHoe
POCTPAHCTBO, MOYKHO CUMTHIBATh NaHHBIE W3 (ailia u
PAGE_READWRITE 3anmuchIBaTh UX. [Ipu 3TOM HEOOX0IMMO OBLIO TIEpeaaTh
B ¢ynkumio  CreateFile  komOunammio  ¢uaros
GENERIC_READ | GENERIC_WRITE.

OTo0pa3uB 00BEKT «mpoekius ¢aila» Ha aapecHoe
IPOCTPAaHCTBO, MOXKHO CUUTHIBATH JIaHHBIE M3 (aiina u
3alUChIBaTh HMX. 3alHMCh MPHUBENET K CO3IAHUIO
PAGE_WRITECOPY 3aKpBITOH KOIMHUU CTpaHulbl. [lpm 3TOM HeoOXoaumo
obuto mepemate B ¢Qyuknuto  CreateFile  mu6o
GENERIC READ, b2 ()
GENERIC_READ | GENERIC_WRITE.

KpoMme paccMOTpeHHBIX BbIIIE aTpUOYTOB 3aLIUTHI CTPAHUIIBI, CYILIECTBYET €Il YeThIpe
atpudyta paznena: SEC_NOCACHE, SEC_IMAGE, SEC_RESERVE u SEC_COMMIT.

Crnenyromme  aBa  mapamerpa  91oit  ¢ynkumm  (dwMaximumSizeHigh  wu
dwMaximumSizeLow) cambie Baxkubie. OcHoBHOoe Ha3Hadenue CreateFileMapping -
rapaHTHpPOBaTh, YTO OOBEKTY «IpOEKIUs ailnay HocTyneH HYXHbIH o00beM (uznueckon
namsaTu. Yepes 3T mapaMeTpsl cOOOIIAeTCsl CUCTEME MaKCHUMAaJIbHBIM pa3Mep Qailia B OGaiiTax.
Tak kak Windows mo3Bomsier pabotaTh ¢ (ailiamu, pa3Mepbl KOTOPBIX BbIpaXKaroTcs 64-
pa3psAHBIMU YKciIaMu, B mapamerpe dwMaximumSizeHigh ykassiBarotcs crapiime 32 6uma, a B
dwMaximumSizeLow — mnaamme 32 6uma storo 3naveHus. s daitnos pasmepom menee 4 16
dwMaximumSizeHigh Bcerma pasen 0. Hamuune 64-pa3psaHoro 3Ha4eHHUs MOApPa3yMeBaeT, YTO
Windows criocobHa oOpabatbiBath (aiiinbl aauHON 10 16 sK3a0aiiTOB.

Jns coznanust o0bekTa «Ipoekuus (aiigay TakuM, YTOObl OH OTpaXkasl TEKYIIMH pa3mep
¢aiina, HeoOX0AUMO TepeaaBaTh B 000MX MapamMeTpax Hyau. Tak ke cielyeT MOCTYIMUTb, €CIU
HEOOXOMMO OTPAaHUYUTHCS CUNTHIBAHWEM WJIH KaK-TO 00paboTath (haiii, He MEHSsI €r0 pa3Mep.
Jnis no3anucu aHHBIX B (paiii BhIOMpaeTcs €ro pasMep MaKCHMalbHBIM, YTOOBI OCTaBUTh
IIPOCTPAHCTBO I «MaHeBpay. Eciu B JaHHBI MOMEHT (aiil Ha JUCKE UMEET HYJEBYIO JUIMHY,
B mapamerpax dwMaximumSizeHigh u dwMaximumSizeLow Henb3s mepenaBaTh Hynmu. MHaue
CHUCTEMa PEIIUT, YTO HeoOXoawma mpoekmus ¢aina ¢ o0beMoM maMsatd, paBHEIM 0. A 3TO
omnOka, u CreateFileMapping sepuer NULL.

[Mocnenuuit mapamerp ¢ynkiuu CreateFileMapping — IpName — crtpoka ¢ HyseBbIM
0aliTOB B KOHIIE; B HEW YKa3bIBaeTCAd UM O0BEKTa «IIpoeKLus ¢aiinay, KOTOpoe UCHOIb3YeTCs
JUIL JIocTynla K JaHHOMY OOBEKTY M3 Jpyroro mporecca. B ciaydae ecnmm coBMecTHOE
UCTIOJIb30BaHUE MPOCLUPYEMOTO B MaMATh (aiina He TpeOyeTcsi, B JTaHHOM HapameTpe NnepeaaroT
NULL.

PAGE_READONLY




YroObl MOMYyYUTHh JOCTYN K CYIIECTBYIOIIEMY OOBEKTY fAapa «Ipoekuus ¢aitiay
HeoOxoaumo BeI3BaTh GyHKImio OpenFileMapping ¢ ykasanweM omnepaiiuii, KOTopsie OymyT
IPOBOJIUTHCS HaJl O0BEKTOM:

HANDLE OpenFileMapping(
DWORD dwbDesiredAccess,
BOOL blnheritHandle,
LPCTSTR IpName);

[epeoiii  mapamerp, dwDesiredAccess, uaeHTHGUIMPYET BHA JOCTyNa K JTaHHBIM.
HeobxonuMo yka3aTh, Kak HMEHHO MBI XOTHM 00pamathcst K (paiiioBbIM TaHHBIM, 32/1aBast OJJHO
U3 YeThIpeX 3HaueHui (tabi. 16).

Tabmuua 16
3uauenue mapamerpa dwDesiredAccess

3HayeHue Onucanue

daiisoBbIe JaHHBIC MOYKHO CUHUTBHIBATH M 3alHUCHIBATH; MPH

FILE_ MAP_WRITE stom B ¢ynkiuoo CreateFileMapping momken ObITh

nepenan atpudyr PAGE READWRITE.

daiisoBbIC TaHHBIE MOYKHO TOJIBKO CYMTHIBATH; IIPH 3TOM B
¢dyukuuro  CreateFileMapping nmomken ObITh  TiepenaH

FILE_MAP_READ moboit u3 cnenyromux arpudyroB PAGE_READONLY,

PAGE_READWRITE uin PAGE_WRITECOPY.

FILE_ MAP_ALL ACCESS | To xe, uro u FILE_ MAP_WRITE.

@aiisoBbIe JaHHBIE MOXKHO CYHMTHIBATH U 3aIUCHIBATH, HO
3amyiCh NPUBOJUT K CO3AaHUIO 3aKPBITON KOMUH CTPAHUIIBI;
FILE MAP COPY npu 3toM B ¢yHkiuoo CreateFileMapping nomkeHn ObITh

- - nepenas mo60H u3 CIIEIYIOIINX aTpuOyTOB
PAGE_READONLY, PAGE_READWRITE 170031
PAGE_WRITECOPY.

Bropoii mapamerp, blnheritHandle, yka3esiBaer, HaciemoBam 1M HOBBIA IpolECC
JecKpuntopsl OoT mpouecca 3ampoca. Ecmm TRUE, kaxnpiii HaciaeACTBEHHBINM OTKPBITHIMA
JIECKPUIITOP B MpOLECCEe 3aIpOca YHACIEI0BAH HOBBIM MTPOLIECCOM.

[Mocnennuit mapamerp pynkuuu OpenFileMapping — IpName — ctpoka ¢ HyneBbIM OaiiTom
B KOHIIC; B HEHl yKa3bIBaeTcs MM O00BEKTa «Ipoekuus (aiinay, KOTOpoe MCIONb3yeTCs IS
JOCTyTIA K 00BEKTY U3 JAHHOTO MPOoIecca.

@Oyukiust  OpenFileMapping, mpexiae dYeM BepHYTh [ICHCTBUTEIBHBIA OMKCATEIb,
NPOBEPSIET THUM 3alIUTBl 00BeKkTa. ECIM ecTh JOCTym K CYIIECTBYIOIEMY OOBEKTY spa
«mpoeknus ¢aitna», Gpynkuus OpenFileMapping Bo3Bpamaer AefCTBUTENBHBIH onucarens. Ho
ecnu OTka3aHo B joctyme, (yakmus OpenFileMapping Bospamaer NULL, a BbizoB
GetLastError naer xon ommbku 5 (mmu ERROR_ACCESS_DENIED).

Oman 3: npoeyuposanue haiinogvlx OGHHbBIX HA AOpPecHOe NPOCMPAHCME0 npoyecca

Korna o0bekT «rpoekiust (aiiina» co3aaH, He0OX0AUMO, 9YTOOBI cUCTeMa, 3ape3epBUPOBAB
PETHOH aIpecHOro MPOCTPAHCTBA MO JaHHbIe (daiina, mepeaana ux Kak (QU3UUECKYIO MaMsTh,
oToOpakeHHYIO Ha pernoH. Oto nenaet pynkus MapViewOfFile:

LPVOID MapViewOfFile(

HANDLE hFileMappingObiject,
DWORD dwbDesiredAccess,
DWORD dwFileOffsetHigh,
DWORD dwFileOffsetLow,
DWORD dwNumberOfBytesToMap);



[Tapamerp hFileMappingObject uaentudumpyeT onucarenb 00beKTa «IpoeKius daiiaay,
BO3BpAIaeMbIii PEIIICCTBYIONIMM BbI3oBOM b0 ¢ynkuuei CreateFileMapping, mm6o
byuxnueit OpenFileMapping. ITapamerp dwDesiredAccess nacHTH(UIMPYET BHI JOCTYyMa K
JTaHHBIM (Tabm. 16).

OcranbpHble TpHU TapamMeTpa OTHOCATCS K PE3CPBUPOBAHUIO PETHOHA  aJPECHOr0
IPOCTPAaHCTBa M K OTOOpaXeHHIO Ha Hero ¢Qusmyeckoit mamsatu. [Ipu 3TOM HeoOsA3aTEIBHO
NPOCIMPOBATh Ha aJpecHOe MPOCTPAHCTBO Bech (paiin cpazy. MOXKHO CIPOCIHMPOBATH JIHIIb
MaJIyI0 €ro 4acTh, KOTOpasi B TAKOM CJTydae Ha3bIBAaeTCs MpeACTaBIcHUEM (VIeW).

[Tpoennpyst Ha ajpecHOE MPOCTPAHCTBO Mpollecca NpeacTaBicHue (aiina, HeoOX0aUMO
cienarh 1B BeHIM. Bo-mepBbIX, COOOUIMTH cucTeMe, KakoW OailT (aiina JaHHBIX CUUTATh B
npeicTaBicHud 1epBbiM. [l 3Toro mpeaHasHadeHel mapamerpsl  dwFileOffsetHigh wu
dwFileOffsetLow. Bo-Bropsix, moTpeOyercsi yka3aTb pa3Mep MpEICTABICHHS, T.. CKOJIBKO
OaiiToB (paiiia JaHHBIX JOJDKHO OBITh CIPOCIIMPOBAHO HAa aJPECHOE IMPOCTPaHCTBO. Paszmep
ykaszbiBaercsi B napamerpe dwNumberOfBytesToMap. Eciu stor napamerp paBen 0, cucrema
TIOTIBITACTCSI CIIPOCIIUPOBATh MPEJICTABICHUE, HAYMHAS C YKa3aHHOTO CMEIICHHS M JIO KOHIIA
daiina.

Ecnu npu BezoBe MapViewOfFile ykazan ¢uar FILE_MAP_COPY, cucrema nepenact
¢usnyeckyro MmaMATh W3 CcTpaHMuyHOro (aiina. Pasmep mnepenaBaemMoro InpocTpaHCTBa
ompenensercs mapamerpom dwNumberOfBytesToMap. Iloka maHHBIE CUHTHIBAIOTCS U3
npejcTaBicHus (aiiia, CTpaHHIIbL, epeJaHHbIe U3 CTPAHUYHOTrO (aiiia, He ucnonb3yrres. Ho
CTOUT KakoMy-HHOyIb IIOTOKY B MPOIECCe COBEPUIMTH IONBITKY 3alHCH 10 ajpecy,
NOMNAAI0IIEMy B IPAHMIIBI IPEICTABICHUS (aiiia, KaK CUCTeMa TYT e OepeT U3 CTPaHHYHOTO
daiina 0JJHy U3 IEPEUYHUCIICHHBIX CTPAHMII, KOITMPYET HA HEE UCXOTHBIC JaHHBIC U MPOCLUPYET e
Ha aJpecHOe MpOCTPaHCTBO mpomecca. C 3TOro MOMEHTa IOTOKH MpoIiecca HAYMHAIOT
oOpamarbesi K JIOKaJIbHOH KONMHWH JAaHHBIX W TEPSIOT JIOCTYNl K HMCXOIHBIM aaHHbIM. Co3laB
KOTIMIO MCXOIHOHM CTpaHuIlpl, cucremMa MeHseT ee atpuOyt 3ammutel ¢ PAGE_WRITECOPY Ha
PAGE_READWRITE.

Oman 4: omxnroyenue gaiinia 0aHHbIX OM A0PecHO20 NPOCMPAHCMBA NPoyecca

Korna neoOxomumocTh B JaHHBIX (aiina (CIpoenUpOBAHHOTO HA PErHOH aJpecHOTro
MPOCTPAHCTBA)  OTHagaeT, TpeOyercss  OCBOOOAUTH  PErMOH  BBI3OBOM  (YHKIIUHU
UnmapViewOfFile:

BOOL UnmapViewOfFile(LPCVOID IpBaseAddress);

[Tapamerp, IpBaseAddress, yka3biBaeT 6a30Bblii aIpec BO3BPALIAEMOr0 CHCTEME PErHOHA.
OH IT0JDKEH COBMAJaTh CO 3HAYCHUEM, MOJTYyYeHHBIM mocie BbizoBa ¢ynkuuu MapViewOfFile.
Ecnu ne Be3BaTh QyHKImo MapViewOfFile pernon He ocBoOGOANTCS 10 3aBepIICHUS MpoIecca.
[MosTopHsiii BeI30B MapViewOfFile mpuBoauT k pe3epBHpPOBaHHIO HOBOTO PErHOHA B Mpeenax
aJIpecHOro MPOCTPAHCTBA MPOIIECCa, HO paHee BBIIEICHHBIE PETHOHBI He 0C80004COaOMCS.

Y  ¢dyaxkuun  UnmapViewOfFile ectp oana ocobenHocTh. Ecnum  mepBoHavanbHO
npenctaBienne Obuto crpoenupoBano ¢ ¢umarom FILE_MAP_COPY, nobbie W3MEHEHHs,
BHCCEHHbBIC B (DailJIOBBIC JaHHBIC, HA CAMOM JieJie TPOU3BOMATCS HaJ KOMHEW ITHUX JaHHBIX,
XpaHSILIMXCS B CTpaHW4YHOM (aiine. Bri3BanHoi B 3ToM ciywae ¢ynkuumun UnmapViewOfFile
HEeYero OOHOBIATH B JMCKOBOM (aiijie, U OHAa MPOCTO MHUIIMHPYET BO3BPAT CUCTEME CTPAHUII
(u3ryecKoil mamMaTH, BBIJICICHHBIX U3 CTpaHUYHOrO (paitna. Bece n3MeHeHus B JaHHBIX Ha 3TUX
cTpaHunax Ttepstorcs. [103TOMy O COXpaHEHHHM W3MEHEHHBIX JaHHBIX MPHUACTCS 3a00THTHCS
CaMOCTOSITENBHO.

Omanst 5 u 6: 3axkpvimue 00beKmMos «Npoekyust Gainosy u «haviiy

3akOHYMB paboTy C JIFOOBIM OTKPBITHIM OOBEKTOM siipa, HEOOXOJUMO €ro 3aKPhITh, HHAYE
B TIpOLIECCe HAYHETCS yTedKa pecypcoB. [l 3aKphITHS 0OBEKTOB «IIpOEKIHs (haiioB» n «haitm»
Tpebyercs nBaxkp! BeI3BaTh hyHkuuto CloseHandle.



[Tpu onepanusx ¢ mpoenupyeMbIMu (haitiaMu 0OBIYHO OTKPBIBAIOT (haiiil, CO3AaI0T 0OOBEKT
«poekuus (aiga» U ¢ ero MOMOILBIO MPOECLUPYIOT MpPEICTaBICHHE (ailIoBBIX AAHHBIX Ha
aJIpecHOe MPOCTPAHCTBO Mpouecca. [1ockonbKy cucTeMa yBeTUYMBaeT BHYTPEHHUE CUCTUYUKH
00BEKTOB «(hailn» U «Ipoekuus ¢ailyiay, UX MOXHO 3aKpbITh B Hayalle KOJa, TEM CaMbIM,
UCKJTFOUYMB BO3MOXKHOCTh YTEUKH PECYPCOB.

Ecnn tpebyercs co3naBaTh M3 OJHOrO (ailyla HECKOIBKO OOBEKTOB «IIpoekuus (aitnay
WIA TPOCHHUPOBATH HECKOJBKO TMPEICTABICHUH 3TOro O00BEKTa, NPUMEHUTH (YHKIIHIO
CloseHandle B Havane koia He yHacTCsl — OMUCATENH elie MTOHAT00ATCs Ul TOMOJTHUTEIbHBIX
Bb130BOB CreateFileMapping u MapViewOfFile.

PaccmoTpum 310 nosipobHee Ha hparMeHTe NceBIOKOaa:

HANDLE hFile = CreateFile(..);

HANDLE hFileMapping = CreateFileMapp&rotiftie, =)

&
<«

LPVOID pvFile = MapViewOfFile (hFileMapping,..);

Ipumep. Cozmnaem daiin “File-mapping.txt”, mumem B Hero ctpouky “The named or
unnamed file-mapping object. ”, 3akpsiBacM, OTKpbIBaEM Il YTCHUS, MPOCHUPYEM B MAMATh U
KOITUPYEM CTPOKY M3 CIPOECIIHPOBAHHOTO PErHOHA 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 O;

}



3amaHue IjIg CaMOCTOSITEIBEHOTO pelICHUA

Tpedbyemcsi cozoame npocpammy «llucamenvy u npoepammy «Humamenvy. 3anycmumo
npoepammy «llucamenvy (obecneuums 3anycKk MOALKO 0OHO20 IK3EMNIAPA NPOSPAMMbL) U
HeCKOIbKO K3eMNasapo8 npozpammsl « Yumamenvy. Ilpoepamma «Ilucamenvy nocmosiHHo
00HOBIsIem co0epacumoe HeKomopo2o ¢aiina (pusuveckuti haiin Ha Oucke) u npoeyupyrom e2o
Ha cobcmeennoe aopecroe npocmpancmeo (puc. 10). Ilpoepammoer «Humamenvy noayuaiom
docmyn K 0bvekmy A0pa «npoekyus ¢hainay, cozoannomy npoepammou «llucamenvy. Ilpu
00HOBNIeHUU Patina NPOUCXOOUM ABMOMAMULECKOE OOHOBNIEHUE COOEPAHCUMO2O Palinad 6 OKHAX
npozpamm « Humamenwvy (puc. 11).

EBX
The CreateFileMapping function creates or

opens a named or unnamed file mapping object
far the specified file.

5 Mucarean (11:02:33)

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

HANDLE CreateFileMappingy
HAMDLE hFile,
LPSECURITY_ATTRIBUTES |pattributes,

HAMNDLE CreateFileMapping
HAMDLE hFile,
LPSECURITY_ATTRIBUTES Ipattributes,

DWORD FIProtect, DWORD FIProtect,
DWORD dwMaximumnSizeHigh, DWORD dwiaximumSizeHigh,
DWORD dwhMaximumSizelow, DWORD dwMaximumSizelow,

LPCTSTR IpMame LPCTSTR IpMame

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

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

HANDLE CreateFileMappingl

HAMDLE hFile,
LPSECURITY_ATTRIBUTES Ipattributes,
DWwORD FlProtect,

DWORD dwiaximumSizeHigh,

HAMDLE CreateFileMapping
HAMDLE hFile,
LPSECURITY_ATTRIBUTES |pattributes,
DWORD FIProtect,

DWORD dwMaximumnSizeHigh,
DWORD dwiMaximumSizelow,
LPCTSTR IpMame

i

DWORD dwhMaximumSizelow,
LPCTSTR IpMame
3

i Mucarean (11:05:50) |:||§|r>__<|

The CreateFileMapping function creates or
opens a named or unnamed file mapping object
far the specified file.

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

HANDLE Create  Mapping( HAMNDLE Create  Mapping
LPSECURITY_ATTRIBUTES lpAttributes,
DWORD FlProtect,

LPSECURITY_ATTRIBUTES Ipattributes,
DWORD FIProtect,

LPCTSTR IpMame LPCTSTR IpMame

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

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

HAMDLE Create  Mapping( HAMDLE Create  Mapping
LPSECURITY_ATTRIBUTES lpAttributes,
DWORD FIPrakect,

LPSECURITY_ATTRIBUTES Ipattributes,
DWORD FIPratect,

LPCTSTR IpMame

)

LPCTSTR IpMame

b

Puc. 11. Pe3ynbTarsl paboTsl IporpamMm
(pu U3MeHEeHNH HHPOPMALIUU TTHCATENIEM)

KonTposbHbIe BOPOCHI

1. Tlepeumncnure cpeacTBa MEKIIPOLIECCHOTO B3aUMOICHCTBUS?

[Tepeunciure ob1acTu MpuMeHeHUs! (paitioB, MPOCTTUPYEMBIX B MTAMSITh?

3. Kak MOXHO OCYIIECTBUTh MEXIIPOLIECCHOE B3aMMOJCHCTBHE, WCHONB3Yys (ailibl,
MpOEIHpyeMbIC B TTAMSATH?

[Tepeuncnute OCHOBHBIE Omniepanuu mpu padoTe ¢ daimamu, IPOSUUPYEMbIMH B TAMSThH?
[Tepeunciure ocHOBHBIE QYHKITUU TTPU paboTe ¢ (aitmamu, MPOSIUPYEMBIMU B TAMSThH?

6. Ilepeuncnure OCHOBHBIE CLIOCOOBI AOCTYIA K COlep:)KUMoMY (paiina?

o

o ks



IIpunoxenue 2.

OneHo4HBIE CpPeCTBa s IPOBeIeHUs IPOMEKYTOYHOM aTTeCTAMHI

a) [lnanupyemble pe3yJibTaThbl 00y4YeHHs] U OLIEHOYHbBbIE CPeACTBA /sl NMPOBeAeHUS
MPOMEKYTOYHOM aTTECTALMU:

Kon
WHJIUKaTOpa

Muaaukatop AoCTKEHUS
KOMIIETEHIINN

OneHouyHble CpeaCcTBa

[IK-6: CmnocoOHOCT, K dopMald3allid W aJTOPUTMHU3AIMU TTOCTaBJICHHBIX 3aJad, K
HalMCaHWIO TPOrPaMMHOTO Kojia ¢
OTpENeTICHUS W MAHMIYJIUPOBAaHUS JTaHHBIMH W OQGOPMIICHHIO TPOrPaMMHOrO0 Koaa B
COOTBETCTBUU YCTAHOBJICHHBIMU TPEOOBAHUSIMU

HCIIOJIB30BAHHUEM  SA3BIKOB  IIPpOrpaMMHpPOBaHUd,

[1K-6.1

O1neHMBaeT  KadeCcTBO
MaTeMaTU4eCKOU
MOJICIIN npu
dbopmanuzanuu  3aaadu
MpeAMETHOM 00J1acTu

OCHOBHOE pazIHyre MEXIY TOITOCPOYHBIM U
KPaTKOCPOUYHBIM TUTAHUPOBAHUEM (JUCTICTYCPU3ALINCH )
3aKIIIOYACTCA B ...

1) AMUTENBHOCTH BBITIOTHECHHUS

2) CKOPOCTH BBIMOITHEHHUS

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

[IpuopureT, MEHSIOLIEICS BO BPEMSI UCTIOTHEHUS
npoliecca, Ha3bIBaeTCs MIPUOPUTETOM

1) pukcupoBaHHBIM

2) cTaTUYECKUM

3) IUKIIHYECKAM

4) TMHAMHYECKUM

[Tpy cCOBMECTHOM HUCTIOJIL30BAHUH MIPOIIECCAMU
anmapaTHbIX U HH()OPMAIIMOHHBIX PECYPCOB
BBIYHCIIUTEIHHON CHCTEMBI BOZHUKAET IIOTPEOHOCTE B ...
1) amamranuu

2) CHHXpPOHH3ALIUN

3) Oydepuzanmn

4) onTUMH3AITII

[1K-6.2

O11eHMBAaET KaueCTBO
pa3paboTaHHBIX
AITOPUTMOB JIJIS
MOCIIEAYIOIIETO
KOJMPOBAHUS.

['maBHOI 1IETPIO MYJIBTUITPOTPAMMHUPOBAHUS B CHCTEMAX
MaKeTHON 00pabOTKH SIBISIETCS ...

1) obecnieuenue yno0cTBa pabOTHI MMOJIb30BaTEICH

2) MUHUMU3AIIMS BpEMEHH BBITIOTHEHHS OJTHOM 3a/1aun
3) MUHUMH3AITUS TIPOCTOEB BCEX YCTPONUCTB KOMITHIOTEPA
4) obecrieyeHre peakKTUBHOCTU CUCTEMBbI

Hcnons3oBaHue BUPTYaIbHOM MaMATH B
OJHOIIPOrPaMMHOM PEXUME NPUBOJUT K ... IIpoLecca,
€CJIH pa3Mep IPOTrpamMMbl CYIIECTBEHHO 0OJIbIle 00hema
JIOCTYITHOM ONE€paTUBHON MaMsITH

1) aBapuitHOMY 3aBEpIICHUIO

2) 3aMeICHUIO BBITIOIHEHHS

3) yCKOpEeHHIO

4) mepe3ammycKy

IIpu cTpaHWYHOM OpraHU3aIUy TaMATH TaOJIHIa CTPAHHII
MOJKET pa3MelaThCs B ...

1) TONBKO B OTIEpAaTHBHOMN MaMSTH

2) TOIBKO B TIPOIECCOPE

3) B oniepaTUBHOW NaMATH U Ha JHCKE

4) B cienmanbHOM OBICTPOM MaMATH MpoLeccopa U B
OIepaTUBHON MaMsATH

[1K- 6.3

OrneHuBaeT BHIOOD
MPOrPaMMHBIX CPEJCTB
JUTSt
IPOrpaMMHUpPOBaHUS U
MaHUITYTUPOBAHUS

B mHOTOMOTOUHOM cucteme npu co3ganuu mporecca OC
CO3JIaeT ISl KAKOTo mpolecca

1) kak MUHUMYM JIBa TIOTOKA BBITIOJTHEHHUSI

2) HA OHOTO ITOTOKA BBITTOTHCHUS

3) KaK MUHUMYM OJIH TIOTOK BBITIOJTHEHUS

4) TOJIEKO OJTUH MOTOK BBITIOJTHCHHUS




Kon

Muaaukarop gocTmkeHus

OneHouHble CpeacTBa

AHIUKATOpa KOMIIETEHIINN
JIAHHBIMU B B mynpTUIpOrpaMMHOM cMeCH KENTaTeabHO
COOTBETCTBUH OJTHOBPEMEHHOE MPUCYTCTBUE
YCTaHOBIJICHHBIMU 1) BEIYMCIUTENBHBIX 33729 U 33/1a4 C HHTEHCUBHBIM
TpeGOBAHMAMY BBOJIOM-BBIBOJIOM

2) IPOCTHIX U CIOXKHBIX 3aj7a4

3) 3ama4 ynpasiaeHUs U 3a[a4 C UHTCHCUBHBIM BBOAOM-
BBIBOZIOM

4) 3a1a4 ynpaBiIeHMs U BEIYMCIUTENBHBIX 33724

[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] MPOMEKYTOYHON aTTeCTALMH, NOKa3aTeJld M KPUTEPUH
OLICHUBAHUS:

[TpoMexyTouHass arrecTalyss N0 AUCHUIUIMHE «Teopusi BBIYUCIUTENBHBIX IPOLIECCOBY
BKJIIOYAE€T  TEOPETUYECKHE  BONPOCHI,  MO3BOJISIONIME  OLEHUTh  YPOBEHb  YCBOCHMS
00y4aromuMuCs 3HAHUH, U MPAKTHUECKUE 33JJaHNs, BBIBISIOMINE CTENICHb C(OPMHUPOBAHHOCTH
YMEHUH U BIaJIeHUH, IpoBoaUTCA B (hOpME IK3aMEHa.

DK3aMeH N0 AUCUUILIMHE TPOBOIUTCS B YCTHOU (hopme.

IToxa3aTreu 1 KPpUTEPHHU OLICHUBAHUS IK3aMeHA:

— Ha OLCHKY «OTJIMYHO» — 00y4JaloUIHiics MOKa3bIBaeT BHICOKHH YPOBEHb C(HOPMUPOBAHHOCTH
KOMIIETEHIIUH, T.€. IOJIHO PACKpPhITO COJEpXKaHME MaTepuaya; 4YETKO W IPaBWIBHO JaHbI
ONpPECNICHUsI U PACKPBITO COJAEP)KAHUE MaTrepuaia; OTBET CAMOCTOATEIbHBIM, IPU OTBETE
UCIOJIb30BaHbl 3HaHU, IPUOOPETEHHBIE paHee;

— Ha OLEHKY «XOpPOII0» — OOYYaloUIHiics MOKa3bIBACT CPEAHUN 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, HapylLIeHa MOCIeA0BaTeIbHOCTh M3JI0KEHUS; JONYIIEHbl HE0ObIINE HETOUHOCTH
IIPY BBIBOJIAX U UCIIOJIb30BAHUU TEPMHUHOB; IPAKTUUECKUE HABBIKU HETBEP/IBIE;

— Ha OILICHKY «YAOBJIETBOPUTEJBHO» — OOYYalOLIUIiCs IOKAa3bIBA€T IOPOTOBBIH YPOBEHb
c(OpMUPOBAHHOCTH KOMIIETEHIIMH, T.€. YCBOEHO OCHOBHOE COJEp)KaHUE Marepuaya, HO
U3JI0KEHO (parMEeHTapHO, HE BCErJa IOCIEN0BATENbHO; ONpPECNICHUs] U IMOHATUS JaHbl He
4ETKO; MPAaKTUIECKNE HABBIKU CIIa0bIe;

— Ha OLICHKY «Hey10BJIeTBOPUTEIbHO» — Pe3ybTaT 00y4eHUs HE IOCTUTHYT, 00ydarouics He
MOXET TOKa3aTh 3HAHHs HAa YPOBHE BOCIIPOM3BENCHUS M OOBSICHEHHsS MH()OPMAIHH, HE MOXKET
[O0Ka3aTh MHTEJUIEKTYaJIbHbIC HABBIKU PEIIEHUs POCTHIX 3a/1ay.



