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AHHOTANMA
Obyuatommecs o guctuiuinae "Teopust ¥ TEXHOJIOTHS MPOTrPaMMHUPOBAHHS» M3y4daT UCTOPUIO DBOIIOIUH
BBIYHCIIUTEBHBIX CHCTEM, OCHOBHBIC (DYHKITUH, BHIITOJIHSIEMBIE COBPEMEHHBIMH OIEPAI[IOHHBIMU CHCTEMAaMH,
NPUHIMIBI UX BHYTPEHHETo MOCTpoeHHs. BynyT paccMOTpeHBl KOHIIETIIMK MPOLIECCOB B OMEPAllMOHHBIX
CHUCTEMaX, OCHOBHBIC AQJITOPUTMBl IUTAHUPOBAHUS IIPOLIECCOB, JIOTMUYECKUE OCHOBBI B3aUMOJCUCTBUS
npouieccoB. CTyaeHThl H3y4yaT MIPOrpaMMHBIE AJITOPUTMBI OpPraHMU3AIMM B3aUMOCHCTBHS MPOLIECCOB H
MpEeNbSABIsIEMbIC K HUM TPEOOBaHUS U OCHOBHBIE MEXaHU3Mbl CHHXPOHHU3AINY B OTICPAllMOHHBIX CHCTEMaX.

1. leau u 3apauun

eap AUCUMNIMHBI

OcBoeHME CTyJIeHTaMH 3HaHMH B O0OJACTH MOCTPOEHUs U (PYHKIMOHUPOBAHHUS COBPEMEHHBIX
OTIEPALIMOHHBIX CHCTEM W B OOJNACTH Pa3pabOTKM COBPEMEHHBIX MNPWIOKEHHH. OCMBICICHHOE
[IPUMEHEHHE [IOJYyYEHHbIX 3HAaHUM [IpYU N3yUEHUU JPYTUX JUCLHUIUIMH.

3agaun AUCHMIIHHBI
* (opMHUpOBaHHE TOHUMAHHS MIPOLECCOB, IPOUCXOISAIINX B BEIYMCIUTEILHON CUCTEME TIPH 3aITyCKE U
paboTe mporpaMM M HPOTPaMMHBIX CHCTEM, IPUHIMIIOB KOPPEKTHOHN mepenadn WHPOPMAIMU MEXKIY
HUMH U UX B3aUMHOW CHHXPOHHU3AIUH;
. o0y4yeHHE CTYIEHTOB METOJaM CO3JaHHUA KOPPEKTHO paloTalomMX M B3aUMOACHCTBYIOIIMX
[IPOrpaMM € IIOMOIIbIO CUCTEMHBIX BBI30BOB OIIEPALIMOHHBIX CUCTEM;
*  (opmMupoBaHHue CIIOCOOHOCTH MPOU3BOAUTEIHLHO HCIIOIB30BATH COBPEMEHHBIC BBIYUCIIUTEIIBLHBIC
CUCTEMBI IIPY U3YUEHUH IPYTUX AUCLUUIUIMH U IPU BHIIOJIHEHUH UCCIEIOBAHUN CTYICHTaMU B paMKax
BBIITYCKHBIX paboT Ha cTereHb OakaiaBpa.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPABJICHO HA (bOpMI/IpOBaHI/Ie [$1($91474:0)11170,€ KOMHGTGHL[HﬁI

Kon 1 HanmMeHOBaHKE KOMIIETEHIIH WNnaukaTtopsl JOCTHKEHHUS] KOMIIETEHIIUN
OIIK-3 CriocobeH npuMeHSTh MOTy4YeHHBIE OIIK-3.1 Brageer OCHOBHBIMH MOHSTHSAMH M 3aKOHAMH
3HAHMA, YMEHUS U HaBBIKHU JUIS PEIICHUS TEOPHUHN YIPABICHHS
TUIOBBIX 33]a4 YIPABJICHUS B TEXHUUECKUX
cucTeMax

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI N0 JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOEHHS AUCHUIIMHBI 00y4alOIINeCs JOIKHbI
3HAThb!

- HMCTOPHUIO 3BOJIFOIIMH BBIYMCIUTEIIBHBIX CHCTEM, OCHOBHBIE (DYHKIIMH, BBITIOJIHAEMbIE COBPEMEHHBIMU
OTIEPALIMOHHBIMH CUCTEMaMHU, IPUHLIUIIBI UX BHYTPEHHETO TIOCTPOCHUS;

- KOHLEMIHIO MPOLIECCOB B ONEPALMOHHBIX CHCTEMaX;

- OCHOBHBIE QJITOPUTMBI TUTAHUPOBAHHS MTPOLIECCOB;

- JIOTHYECKHE OCHOBBI B3aMMOJIECHCTBHS POLIECCOB;

- KOHLEMLHXIO HUTEH UCTIONHEHUS U UX OTIIMYUE OT OOBIYHBIX MPOLIECCOB;

- TporpaMMHBIE QJITOPUTMBI OpPTaHU3ALUU B3aMMOICHUCTBHS MPOLIECCOB U NPEIbABISIEMble K HUM
TpeboBaHMS;

- OCHOBHBIC MEXaHM3MbI CHHXPOHHU3AI[MH B ONIEPAIIMOHHBIX CUCTEMAX;

- OpraHU3aLHI0 YIIPABICHUS ONEPATUBHON NaMSITHIO HCIIOIB3YIOIIUECS PH 3TOM aJITOPUTMBL;

- OCHOBHBIC NIPUHIHUIIBI yIIpaBiIeHUs (aiIOBBIMU CHCTEMAaMU;

- OpraHu3alUI0 YIPaBICHUS YCTPOMCTBAMHU BBOJA-BBIBOJA HA YPOBHE KaK TEXHHYECKOIO, TaK H
MPOrpaMMHOT0 0OecTieueH s, OCHOBHBIE (DYHKIINH MOJCUCTEMbI BBOJJa-BbIBO/IA;

- NPHUHLHUIBI CETEBOTO B3aMMOJACHCTBHS BBIYUCIUTEIBHBIX CUCTEM U MOCTPOCHHS PabOTHl CETEBBIX
qacTel ONepaliMOHHBIX CUCTEM;

- OCHOBHBIE IPOOJIEMBI OE30MACHOCTH ONEPAUOHHBIX CUCTEM U MOAXOABI K UX PEIICHUIO.

- MJEOJIOTHIO 00bEKTHO-OPUEHTHPOBAHHOTO MOX0/1A;

- TPUHLUIBI TPOrPAMMHUPOBAHUS CTPYKTYP JAHHBIX JJIS1 COBPEMEHHBIX MPOrPaMM;

- TUIOBBIE PEIICHHS, TPUMEHSIEMbIE IS CO31aHHS IPOTPaAMM.

YMETB:




- TI0JIb30BAaThCS KOMAH/IaMH KOMaHHOTO MHTEPIIPETaTopa ONepaoHHOM cuctemMsl Linux;
- MOPOX/AaTh HOBBIE IPOLIECCHI, 3allyCKaTh HOBBIE NPOrpaMMbl M NPaBHWIBHO 3aBepLIaTh HX
(YHKIIMOHUPOBAHUE;
- TIOPOXKJATh HOBBIE HUTH MCIIOJHEHUS U MPABUWIIBHO 3aBEpIIaTh UX PYHKIMOHUPOBAHHUE;
- OpraHM30BBIBaTh B3aUMOJICHCTBHE MPOLECCOB Yepe3 MOTOKOBBIE CPEACTBA CBA3U, Pa3ACISIEMYIO
naMsTh U 04epenn COOOICHUH;
- HCHOJIB30BaTh ceMa(opbl U CUTHAJBI U CHHXPOHU3AIHUU pabOThI IPOLIECCOB M HUTEH MCIIOIHEHHUS;
- HCIIOJIb30BaTh CUCTEMHBIC BBI3OBHI [Tl paOOoThI ¢ (ailloBON CHCTEMON;
- pa3pabaTbIBaTh MPOrPaMMBI IJIS1 CETEBOTO B3aUMOICHCTBHSI.
- TPUMEHSTHh 00BEKTHO-OPUEHTHPOBAHHBINA OAXO/ AJIsl HAIUCAHUS IPOTPaMM;
- co3zaBarh 0e30IMacHbIe IPOrPaMMBbI;
- HCIIOJIb30BaTh COBPEMEHHBIE CPEICTBA ISl HAMMCAHUS U OTIAIKU IPOTrPAMM.
BJIAJICTh:
- HaBBIKaMH HCIOJIb30BAHUS KOMaH]{ KOMaH/IHOTO HHTEPIPETATOpa B ONEPALlMOHHOM cucteMe Linux;
- HaBBIKAMHU HAMMCAHUS U OTIAJKU NPOTrPaMM, MOPOXKIAIOIMIMX HECKOJIBKO MPOLIECCOB MM HHUTEH
UCTIOJTHEHUS;
- HaBBIKAMU HAIMCAaHHWsT W OTJIAaJKd NPOTrpaMM, HCHOJB3YIOIUX CHCTEMHBIE BBI3OBBI IS
B3aUMOJICHCTBUS JIOKAJIBHBIX NPOIIECCOB,;
- HaBbIKAMM HAIMCaHWS M OTIAIKU MPOrPamMM, MCIONb3YIOIMX CHCTEMHBIE BBI30OBBI I pabOTHI €
(aiiIoBEIMU cCHCTEMaMHU M yCTPOHCTBaMH BBOJIa-BbIBO/IA;
- HaBBIKAMH HAITMCAHMS U OTJIAAKH CETEBBIX MPUIIOKCHHA.
- 00BEKTHO-OPUEHTUPOBAHHBIM SI3BIKOM Mporpammuposanus (C++, Java, C#);
- CpeACTBaMH HMCIOJIb30BAHUS CTAHJAPTHBIX OUOIHOTEK.

4. Conep:xanue JUCUMILTUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYCCKUX YACOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpyaoeMKoCTb 10 BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO padoTy, Jac.

No Tema (pa3nen) TUCIUTUTMHBI
Jlekrum | Cemunapsr | JlaGopar. paboTs Camocr.
pabora
1 Bgenenne 4 4 12
2 Konrponbnas pabora 1 2 4
3 Kontponbnas pabora 2 2 4
4 Kooneparus npoueccon 8 16 16
5 [IpoGembr Oe3omacHOCTH 4 7

OICpallMOHHBIX CUCTEM

IIponeccsl M uX IJIaHUPOBAaHUE B

6 . 8 6 16
OINEpallMOHHON CUCTEME
7 Cetu 1 ceTeBbI€ ONEPALMOHHBIE CUCTEMBI 6 4 12
8 Cucrema ynpaBiieHUS] BBOAOM BBIBOJOM 4 6 16
9 VYipasieHne NaMsAThHIO 4 4 8
10 |PaioBBIE CHCTEMBI 5 3 10
Event-driven u message-driven
[IPOrpaMMUpPOBaHUE Ha npuMmepe
11 XWindows Widgets, Mac OS X Interface 2 2 6
Builder wu moacuctemer GDI  MS
Windows.
12 AJnlpecHOE TPOCTPAHCTBO MPHIIOKEHUS: ) 5 4
Ky4a, CTEK U CTaTU4EeCKHE OOBEKTHI.
13 ba3oBbIe OCHOBBI JIEMEHTAPHOW TEXHUKU 4 ’ 6

MPOrpaMMHPOBAHUSI.

14 Besonacuocts I10. 2 2 4




Jlunamudeckass ~— MACHTU(QUKAUS U

15 2 2 4
npusenenue tunos (RTTI).
Kparkuit 0630p OOIl peanuzauuum B

16 4 2 6
s3bike CH++.
Kparkwuii cpaBautenbHbiii 0630p OOIT

17  |peanusauum B si3pikax C++ u ObjectiveC, 4 2 5
[103/IHEE U PAHHEE CBS3bIBAaHUE.

18  |[TapannensHOE IPOrpaMMUPOBAHHUE. 4 2 6
[punumner u  Qunocopus OOIl B

19  |s#3pIKax, TPOrpaMMHBIX CHCTEMax U 4 4 6
OTIEPALIMOHHBIX CHCTEMAaX.
[MpobGnemsr, cnenuduueckne JUTS

20  |mapayaenbHOro HCIIOJIHEHUS 4 2 6
MHOTOHHUTEBBIX [IPOIPaMM.

21 [Ipouecc HanmcaHus IPOrpaMM. 4 2 6

22 |Pabora c pa3zaensieMol aMAThIO. 4 2 6

23 Texaunueckas crequduka napamuieabHbIX 4 5 6
[Iporpamm.
OBOJIIOLUS  COBPEMEHHOI'O alapaTHOro

24  |obecrieueHuss © €€  BIUSHHE  Ha 1 2 4
MporpaMMHoOE o0ecIedeHue.

Hroro yacos 90 75 180

[TonroToBka k 3K3aMeHy 60 gac.

Oobmas TpynoEMKOCTb 405 ygac., 9 3au.en.

4.2.

Coneprxanue JUCIUIUIMHBL (MOAYIS), CTPYKTYPUPOBAHHOE IO TeMaM (pazzeiam)

Cemectp: 3 (Ocennuii)

1. Beenenune

Hemn w 3amaum kxypca. Ilonartme o BbeUMCIUTENBHOM KoMIuiekce. CHCTEMHOE NPOTrpaMMHOE
obecrieueHHe U ONepalMoOHHBIE cUCTeMBbl. Kparkasi HCTOpPHS IBONIOLUH BBIYMCIUTEIBHBIX CHCTEM.
Bsaumnoe Biusinue software u hardware. ABTOHOMHBIE, CETEBBIE U PaCIpEICICHHbIC ONIepallHOHHbIE
cucrembl. Kitaccudukariyst aBTOHOMHBIX ONEPALMOHHBIX CHCTEM IO MX Ha3HAYCHHUIO U CTPYKTYpe.
3nakoMcTBO ¢ omneparnuonHoi cuctemoit UNIX. CucremHble BbI30BEI M Oubnuoreka libe. [Monsrus
login u password. YmporerHoe ycrpoiictBo ¢aiinoBoii cucremsl B UNIX. [lomHbie nMeHa ¢haiiios.
Texymas nupektopuss. OTHOcHUTeNnbHBIE MMeHa (aiioB. JloMariHAsS IUPEKTOPHs IOJIb30BATEIS.
Komanpma man — yHuBepcanbhblil cipaBounuk. Komanaet cd u ls. IlepeHanpasnenue craHaapTHOTO
BBOJIa U CTaHapTHOTO BbIBoAA. [Ipocreiimue koman el paboThl ¢ daitnamu — cat, cp, mkdir, mv, rm.
[Tabmonsr umen aiinoB. Ilomp3oBarens u rpynma. Cuctemubie Bb3OBBI getuid() u getgid().
Komanner chown u chgrp. [IpaBa nmoctyna x perynsipHomy daiiny u k qupekropun. Komanaa chmod.
Macka cosganus ¢ainoB. Komanga umask. PemaktupoBanue ¢aiiaoB, KOMOWIALIUS M 3aIlyCK
[Iporpamm.

2. KonrponbHas pabora 1
[IpoBenenne KOHTPOIBHOH paboTHI 1
3. KonTponbkHas padota 2
[IpoBenenne KOHTPOIBLHON pabOTHI 2

4. Koomneparus nporeccon



B3aumoneiicTBylonme 1 HeE3aBHCHMBIE IpoIecchl. Kareropuu cpeincTB CBS3U. YCTAaHOBICHHE H
3aBepiueHue cBsizu. [Ipsimast u kocBeHHas anpecauns. MHdopmaoHHasi BaJIEeHTHOCTh MPOLIECCOB U
cpeAcTB KoMMyHuKanuu. CHMIUIEKCHAs, IyIJIEKCHAas W IOJIyAyIUIeKCcHas cBs3b. [loToku BBOza
BbIBOZa u coobOmenus. bydepuzanus manneix. Hagexxnocts oOmena wuHdopmauueii. Hwutn
WCIIONHEHUSI U WX OTIW4YME OT mpoieccoB. Interleaving, race condition ¥ B3aWMOMCKITIOUCHUSI.
VYenosus bepHcraiiHa. IloHATHe kpuTHYecKOoW ceknMu mnponecca. [IporpaMmHbie alrOpUTMBI
OpraHM3alKi B3aUMOJEHCTBUS TPOIECCOB M TpenbsiBisieMble K HUM TpeOoBanus. Cemadopsl,
MOHHTOPBI XOpa U COOOIIEHHUS.

[MonsaTne moToka BBOjma-BbIBOZIa B omepamuoHHoN cucreme UNIX. PabGora ¢ daiinamu dyepes
CHCTEMHBIC BBI30BBI M 4epe3 (QYHKIHMHM CTaHIApTHOH OnbOnamoreku. DalloBBIA AECKPHUIITOP.
HacnenoBanue ¢aiiioBeIX ASCKPUINITOPOB MpU cUCTeMHBIX BbIzoBax fork() m exec(). CucremHbie
BbI30BHI open(), read(), write(), close(). FIFO u pipe. Cuctemuslie Be30BbI pipe(), mknod(), hyHkums
mkfifo(). OcoGeHHOCTH CHCTEMHBIX TOTOKOBBIX BBI30BOB Ipu padore ¢ FIFO u pipe. [Ipenmymecta
u Hepoctarku noTokoBoro oomena naHueiMH. [PC B UNIX. IlpoctpanctBo mmeH. Anpecauus B
System V IPC. ®@yuknus ftok(). Heckpuntopsl System V IPC. Paznensemas namsth. CucTeMHBIE
Bb130BBI shmget(), shmat(), shmdt(), shmetl(). Komannet ipcs u ipcrm. Hutb ucnonnenus (thread) B
UNIX, ee unentudukarop. O@ynkuus pthread self(). Cozmanve u 3aBepiieHue HUTH WUCTIOJHEHUSI.
Oynkuuu pthread create(), pthread exit(), pthread_join(). Cemadopst B UNIX. Otnuuue oneparuii
Hax UNIX cemadopamu ot kimaccuveckunx omnepanuii. CucteMHbIe BBI3OBBI semget(), semop(),
semctl(). Tlorstue o POSIX cemadopax. Ouepenu coobmenuit B UNIX. CucreMHbIe BBI30OBBI
msgget(), msgsnd(), msgrcv(), msgetl(). TlonsiTHe MyNTBTHILIEKCUPOBaHUS. MyIBTUIUIEKCUPOBAHHE
coobmennii. Mogenbs B3aMMOIEHCTBHS MPOLIECCOB KiIMEHT—cepBep. HepaBHONpaBHOCTh KIIMEHTa U
cepBepa.

5. Ilpo6neMbl 6€30MacHOCTH OTIEPAIIMOHHBIX CUCTEM

Krnaccudukamus yrpo3. @opmanuszanus moaxoaa kK odecriedeHr0 HHPOpMAnOHHONH 0e301acHOCTH.
Knaccer 6e3onacHoctu. [lonutuka 6e3onacHoctu. Kpunrorpadus kak ogHa n3 6a30BBIX TEXHOIOTHN
oeszomacHoctn OC. IlludppoBaHne ¢ CUMMETPHYHBIMH M aCCHMETPUYHBIMHU Kirodamu. [IpaBuio
Kupxroga. Anroputm RSA. Unentudukanus u ayrentudukanus. [laponu, ya3BUMOCTb Mapoiei.
Asropu3anus. Pasrpanndenue noctyna k oobekram OC. JlomeHsl Oe30macHOCTH. Marpuia J0CTyma.
HenomycTuMOCTh MOBTOPHOTO HCIIOJNB30BaHHS OOBEKTOB. AYAMT, y4YET HCIOJIB30BAHUS CHUCTEMBI
3aIIHTHI.

6. Hpoueccm " UX IIJIAHUPOBAHUC B OHGpaL{HOHHOﬁ CHCTCMC

[Monsarue nporecca. [Iponecc u nporpamma. CocTosiHHS Mpoliecca. YIpaBIsIIoNui OI0K mporecca u
ero KoHTekcT. Omepauuu Haja mpoueccamu. llepexiroueHne KOHTEKCTa. YPOBHHM IUIAHUPOBAHUS
npoueccoB. Kpurepun rmaHupoBaHus ¥ TpeOOBaHUS K aaroputMaM IUIaHupoBaHus. IlapameTpsl
IUTAHUPOBaHMs. BBITECHsIONIEE M HEBBITECHSIOUIEE IUIAHUPOBAHHUE. AJITOPUTMBI IUIAHUPOBAHUS:
FCFS, RR, SJF, rapantupoBaHHOe MJIaHUPOBaHUE, TPHOPUTETHOE INIAHUPOBAHNE, MHOTOYPOBHEBHIE
odepenr, MHOTOYPOBHEBBIE OUepeIu ¢ 00paTHON CBSI3bIO.

[Monstue mporecca B UNIX, ero kontekcT. Mnentudukamus mporecca. Kpartkas auarpamma
cocrosauii npoueccoB B UNIX. Uepapxus nponeccoB. Cucremusie BbI30BHI getpid() u getppid().
Cosnanne nporecca B UNIX. Cucremnsiii Bei3oB fork(). 3aBepuienne npomnecca. Oynkims exit().
[Tapamerpsr ¢ynkiun main() B s3bike C. IlepemenHble cpelbl U apryMEHTBl KOMaHJHOW CTPOKH.
M3meHeHMe MoJbp30BaTeNbCcKoro KOHTeKeTa npouecca. CeMelcTBO (GyHKIMN 11 CHCTEMHOTO BbI30Ba
exec().

7. CeTH U ceTEBEIC ONCPpaAlMOHHBIC CUCTCMbI

[TpyuunHbl OOBEIMHEHUS KOMIBIOTEPOB B ceTH. CeTeBble M pacHpe/ieleHHbIE ONEpalMOHHbIE
cucteMbl. B3anmopelcTBIE yIalIeHHBIX NPOIECCOB KaK OCHOBA Pa0OTHI BBIUYMCIUTENBHBIX CETEH.
MHoroypoBHeBass MOAEIb MOCTPOEHHS CETEBBIX BBIYMCIMTENBHBIX cucTeM. CeMeiicTBa M CTEKH
npoTokonoB. DtanonHas moaenb OSI/ISO. Ynanennas aapecanus u paspeuienue agpecon. [lonarue
o DNS. JlokansHas anpecamnus. Ilonstue mopra. [lomnbie aapeca. Ilonsitue cokxera (socket).
QdukcupoBaHHas, BHUPTyalibHasT M JAWHaAMHueckas Mapuipytusanusi. CBsA3b € yCTaHOBIIGHHUEM
JIOTMYECKOTO COSTMHEHUS U Tepeiadya JaHHbBIX C TOMOIIbI0 COOOIIEHHH.



Kparkas ucropust cemeticta nporokonoB TCP/IP. Ob6mme cBeneHust 00 apXHTEKType ceMelcTBa
npotokonoB TCP/IP. Yposens cereBoro untepdeiica. Yposens Internet. [Ipotokoist [P, ICMP, ARP,

RARP. Internet-anpeca. Tpancnoptabiii ypoBenb. I[Ipotoxkonst TCP u UDP. Ilonstue mnopra.
[TonsiTre encapsulation. YpoBeHbs IpuIIOKeHUH/TpolieccoB. Vcmoap3oBaHne MOACTH KINEHT—CEPBEP
JUTSL B3aUMOJZICHCTBUS yaalleHHBIX mporieccoB. [Tonstue socket B UNIX. Opranuzanus cBs3u MEXIy
YAAJCHHBIMU TIPOLIECCAMHU C TIOMOINBIO jaatarpamMM. OpraHu3aiyisi CBS3M MEXIY HpOLEccCaMH C
MOMOIIIBIO0 YCTAHOBKH JIoTH4ecKoro coennHeHust. CeTeBolt mopsipok Oait. @ynkimu htons(), htonl(),
ntohs(), ntohl(). ®ynkuun npeodbpazoBanus [P-aapecos inet ntoa(), inet aton(). @ynkuus bzero().
Cucremnsle Bb130BHI socket(), bind(), sendto(), recvfrom(), accept(), listen(), connect().

8. Cucrema ymnpaBieHHs BBOJOM BBHIBOJIOM

OOmme cBeaeHust 00 apxuTekType Kommbiorepa. CTpyKTypa KOHTposiepa ycTpoiictBa. Ompoc
YCTPOMCTB M mpepbiBaHusA. VICKIIOUNTENbHBIE CUTYallUd M CHCTEMHBIE BBI30BBI. [IpsaMoil mocTym k
namsita (Direct Memory Access — DMA). CtpykTypa cucTeMbl BBOJIa-BbIBoJa. CHcTeMaru3anus
BHEIIHUX yCTPOWCTB W HMHTepdelric Mexay 0a30Boil mojcucTeMoll BBOAA-BBIBOAA WM JApaiiBepamu.
Oynkimu  6a30BOM  MOJACHCTEMBI  BBOJA-BBIBOZAA. bilokupyromuecs, He OIOKUpyIOIIUecs W
ACHHXPOHHBIE CHCTEMHBIC BbI30BHI. bydepusaums m ksmmpoBanue. Spooling u 3axBaT yCTpPOWCTB.
Oo6pabotka nmpepriBaHuii 1 omuO0K. [InannpoBanue 3anpocoB. AJTOPUTMBI TUTAHUPOBAHMUSI 3aIPOCOB
k xxectkomy aucky: FCFS, SSTF, SCAN, C-SCAN, LOOK, C-LOOK.

brounsle u cumBonbHBIE ycTpoiictBa B UNIX. Ilonstue ppaiiBepa. brnodHble, CUMBOJIBHBIE
NpaiBepbl, apaiiBepbl HHU3KOro ypoBHs. aiinoBeiii wuHTepdelic k apaiiBepam. Kommytarop
ycrpoiictB. Crapmwmii m miaamuii Homep ycrpoiictBa. llonsitme curnama B UNIX. CnocoOsr
BO3HMKHOBEHUSI CUTHAJOB M BHIbI UX 00paboTku. IloHsATHSA rpymnmsl IpoLEccoB, ceaHca, Juaepa
TpYIIIBL, JUJEpa CeaHca, YIPaBJSIOIIEro TePMUHAJA CEaHca, TeKylleld 1 (POHOBOW TPYIII MPOLIECCOB.
Cucremnsle BbI30BBI getpgrp(), setpgrp(), getpgid(), setpgid(), getsid(), setsid(). CuctemHbIi BBHI30B
kill() n xomanna kill(). OcoGeHHOCTH MOJy4YeHUs] TEPMHUHAIBHBIX CUTHAJIOB TEKylled W (HOHOBOM
rpynnoi npoueccos. [lomyuenne curnana SIGHUP mporieccamu mpu 3aBepiiieHHH JHjiepa ceaHca.
CucremHbI# BBI30B signal(). YcranoBka cobctBeHHOTO 00paboTunka curHana. CurHanel SIGUSR1 u
SIGUSR2. Ucnonb30BaHne CUTHAIIOB ISl CHHXPOHU3ALUN MPOIECCOB. 3aBEpIlEHUE MOPOKICHHOTO
npouecca. Cucremusiii Be30B waitpid(). Curnan SIGCHLD u ero urnopupoBanue. BozHnkHOBeHHE
curnana SIGPIPE npu monbiTke 3anucu B pipe wim FIFO, KoTOphlii HUKTO HE COOMPAETCS] YNTATh.
[lonsarue o Hanexunoctn curaanos. POSIX dyHkiuu asis paboThl C CUTHATIAMH.

9. YnpaBneHue namsThio

CeszbiBanue azapecoB. llpocreiimme cxembl YHpaBiICHUS MNaMATHIO: cXeMa C (DUKCHPOBAHHBIMH
paszenamu, CBOIIIMHI, CXeMa C MEepeMEHHBIMH paszzienamu. [IpoGiema pasmemieHus OOJIBIINX
nporpamMm.  Ilonartue  BupryasbHoit  mamsith.  Crpanumunas  namsate.  CerMeHTHas U
CeTMEHTHO-CTpaHUYHAsl OpraHu3aluy mamsaTH. Tabmuma crpaHun. ACCOIMATHBHAS IaMSATh.
Uepapxuss nmamsitu. Pasmep crpanuubl. MckimouuTenbHBIE CUTyallid TNPH paboTe C MaMsThIO.
Crparerun ympaBieHHs CTPAaHHMYHOM NaMATHIO: BBIOOPKH, pa3sMEIIEHHs W 3aMEIIeHUs CTPaHUIL.
Anroputmsl 3amemienusi crpanul: FIFO, OPT, LRU wu npyrue. Tpamunr (thrashing). CsoiicTBo
JoKanbHOCTH. Mofiens pabo4ero MHOXKeCTBa.

10. daiinoBble CUCTEMBI

Nmena, crpykrypa, Tumsl u arpuOyThl daiinoB. Onepanun Haj daiinamu. Jupexropun. Oneparun
HaJl TUPEKTOpUSAMH. 3aimuTa (aitiioB. MeToapl BBIIEICHHS TUCKOBOTO MPOCTPAHCTBA: HETIPEPhIBHAS
MIOCJIE/I0BATEILHOCTD OJIOKOB, CBSI3HBIN CITMCOK, CBSI3HBIN CIIMCOK C MHJCKCAIUEH, MH/ICKCHBIC Y3IIbl.
VrpasneHre cBOOOHBIM U 3aHATHIM TUCKOBBIM ITPOCTPAHCTBOM: OUTOBBIN BEKTOD, CBSI3HBIH CITHCOK.



Paznensr HocuTenst nngopmaunu (partitions) B UNIX. Jloruueckast cTpykTypa (aiiaoBoil cUCTeMBbI U
tunsl (aiinoB B UNIX. Opranuzanus ¢aiina Ha qucke B UNIX Ha npumepe (aiinoBoii cuctems s51s.
[lonsarue wmuzaekcHoro y3na (inode). Opranmsaumsa nupekropuil (karaisoroB) B UNIX. Ilonsrue
cymnepOnoka. Ykazarenb Tekylled mno3unuu B (¢aiie. CucremHas Tabnwma ¢aiiioB W Tabmuia
MHJICKCHBIX Y3JI0B OTKPBITHIX (aiiioB. Oneparuu Haj GaiiinaMu 1 AupeKTopusiMu. [IoHATHE KEeCTKUX
U MATKUX CBsi3eil. CuCTeMHbIE BBI30BBI M KOMAHbBI JUIS BBINOJHEHUs omnepaunii Hapj Qainamu u
mupektopusimu: chmod, chown, chgrp, open(), creat(), read(), write(), close(), stat(), fstat(), Istat(),
ftruncate(), Iseek(), link(), symlink(), unlink(). ®yHKIUN A5 U3YUCHUST COAEPKUMOTO JTUPEKTOPUI
opendir(), readdir(), rewinddir(), closedir(). Ilousitue o ¢aiinax, orodOpaxkaeMpIX B MaMsATh (memory
mapped daiinax). Cucremubie BbI30BBI mmap(), munmap(). [lonarue BupTyanbHOW (haiinoBoi
cucteMbl. MoHTHpOBaHue QaiinoBbix cucreM B UNIX.

Cemecrtp: 4 (Becennuit)

11. Event-driven u message-driven nporpammupoBanue Ha npumepe X Windows Widgets, Mac OS X
Interface Builder u noncucremsr GDI MS Windows.

Event-driven u message-driven nporpammupoBanue Ha npumepe XWindows Widgets, Mac OS X
Interface Builder u moncucremer GDI MS Windows. I[lpunmumnst arperupoBanus COM-00beKTOB.
[puanuner nognepxkkn OOIl B omepanMoHHBIX CHUCTEMax M s3bIKaX, OO0Ilee W pa3IndHoe.
Peanuzanus nckmovenwnii B s3pike C++ u 8 OC Windows.

12. A,Z[peCHOG MMPOCTPAHCTBO NPHUIIOXKCHUA: Kydad, CTCK U CTATUYCCKUC OOBEKTEL.

AJpecHOe TPOCTPAHCTBO NPWIOKEHHUS: Kyda, CTEK W CTaTW4ecKue OOBEKTHL. J[uHaMuueckas
MHUIMANIN3AIMs U KIOHUPOBaHHE OOBEKTOB. XpaHEHHE OOBEKTOB B aJPECHOM IPOCTPAHCTBE.
Bupryanenbsle ¢yHkumu. HacnemoBanme aOcTpakTHBIX KiaccoB B C++, YHCTO BHUpTyalbHbBIC
(dyHKINH.

13. ba3oBble OCHOBBI 2JIEMEHTAPHOM TEXHUKHU IIPOTrPAMMUPOBAHMUSL.

ba3oBbIE OCHOBBI ANEMEHTAPHOU TEXHUKU NPOrPaMMHUPOBAHUS. TEeXHUUYECKUE OCHOBBI IPOTPAMMHON
peanu3anuu  (HOPMaIBHBIX CTPYKTYp JdaHHBIX, UTeparopbl. CHIHCKH, OYEpedH, CTEKH, HAOOpBI,
YHOPSIIOUEHHBIE Ha0Opbl, MAaCCHBBI, JIepeBbs, XpaHeHue rpados, hash-rabmunpl; npuUMeps
UCIIONIb30BaHMsI CTPYKTYyp JaHHBIX, KaK BBIOpAaTh CTPYKTYpY, COOTBETCTBYIOIIYIO 3ajadye.
[Mpumenenue hash-Tabmuir.

14. be3onacuocts I10.

bezonacnocts I10. Hamucamme mporpamMm 0e3 «IpIpok». TeXHHMKAa KOAWPOBAHMS 3allUIIECHHBIX
mporpamMm u TunuuHele ommOku. Ilepenonnenue Oydepa, onpeneneHue ypoBHs JOCTyma, padoTa C
MHUHMMAJIBHO BO3MOXKHBIMHM IPUBWIIETHAMH, KpUNTOrpaduss M €€ KOPPEeKTHOE IPUMEHEHHE,
NPEJIOXPAaHCHUE CEKPETHBIX TaHHBIX, padOTa C BXOAHBIMU JaHHBIMH, HPOOJIEMBI pasHbIX MyTEH
JIOCTyHa K OJHMM M TEeM K€ JaHHbBIM, 3alpocoB K 0a3aM JaHHBIX M BEO-CTpaHHIIAM, a TaKkKe
npoOiieMbl  TOAJIEPKKK HMHTepHanmoHanpHoro [10. MogenupoBanue yrpo3. Kiaccuduxamus
omacHocteli STRIDE — Spoofing (mogmena nannbix), Tampering (mojjenka W H3MEHEHHE
coaepkaHusi AaHHBIX), Repudiation (He3akOHHBIH OTKa3 OT MpoOBeAeHHOW omepauuu), Information
disclosure (pasrmamenne uaopmanun), Denial of service (otka3 B oOcnmyxuBanun), Elevation of
privilege (He3akoHHOe mnomHsATHE mpuBWiIeruil). Mertonuka ouenku pucka DREAD - Damage
potential (utro Mmoxer OwbITh ciomano), Reproducibility (moeropsiemocts), Exploitability
(mpurogHOCTH Yrpo3sl aisi ucnons3oBanus), Affected users (Ha kakux Mojb30BaTesIed MOBIHACT),
Discoverability (BO3MOXXHO IT1 IETEKTUPOBATh (PAKT UCTIOIH30BAHUS).

15. Tunamuyeckas uaeHtudukanus v npusegaenne Tumos (RTTI).

Hunamudeckast uiaeHtudukanuss u npuseneHrue tunoB (RTTI). OO6paboTka HCKITIOUMTENHLHBIX
cutyanuid. PasHble crocoObl «yHHMBEpCAIM3AUI» aJTOPHUTMOB — OT aOCTPAKTHBIX THIIOB JaHHBIX
«ADT» no crangaptHoii Oubnmuorexkn 1mabmonoB (Standard Template Library) si3bika
nporpammuposanusi C++ (STL).



16. Kpatkwuit 0630p OOII peanuzanmu B sizbike C++.

Kparkuii 0630p OOIl peanuzaumu B sizpikax C++. MHTepdeiicel, monuMoppusM H Ieperpyska
omeparopoB B C++. IlapamerpuzoBanHble Kiacchl. JlpyxectBeHHbie (yHKmmuu. [loToku
BBOza-BhIBOJA B C++. HacienoBaHue Kak OMH U3 BApUAHTOB KOMOWHUPOBAaHUSI OOBEKTOB.

17. Kparkuii cpaBautensHblii 0030p OOIl peanmzaumu B si3pikax C++ u ObjectiveC, mo3nHee u
paHHee CBSI3bIBAHHUE.

Kparkwuii cpaBautensabiii 0630p OOII peanuzanun B si3pikax C++ u ObjectiveC, nozgHee u paHHee
cBs3biBaHMe. Texumueckass opranmzanuss OOIl mommepikku SI3BIKOB NPOTPaAMMHUPOBAHUS IS
MO3/IHETO CBSA3BIBAHMUS.

18. ITapannensHOE MpOrpaMMHUPOBaHNE.

[lapamiensHoe nporpammupoBanue. [lapamnenbHble mporpaMMbl — OT palOOTHI € pa3aesieMoit
[aMSThIO, UCIIOJIb30BAaHUSI MAaCCUBHO-IIapaJlIeIbHbIX KOMIIBIOTEPOB U IO PacIpeeICHHBIX PacueTOB
Ha MHOruX (HU3MYECKHX KOMIIbIOTepax. JlekoMmo3umms 3ajad Ha HapajlielibHble KYCKH.
[lapayiuienusm JaHHbBIX, Napajulenu3M koja. IlaTTepHsl mnapajuleIbHOrO NPOrPaMMHUPOBAHHUSA:
MapaJijIeu3M Ha YpOBHE 3a7ad — JEKOMIIO3MIMS 3a7a4uM, «pa3fesiii U BIACTBYW» — JIEKOMITO3HIIHS
3aJa4 M JaHHbIX, IEOMETPUUYECKasl JEKOMIIO3MLMA — JI€KOMIIO3MLUS JaHHBIX, KOHBEHEpHOE
UCIOJHEHUE — JIEKOMIIO3MLMSI TMOTOKA JAHHBIX, «(PPOHT BOJIHB» — JEKOMIO3MLHUS IaHHBIX C
«MHOTOMEPHBIMIY 3aBUCUMOCTSAMHU. [Ipumep THUmoBoro mabioHa NporpaMMUpPOBAHUS — ITyJT HUTEH.

19. Tpunnumet u punocodus OOII B A3bIKax, IPOTPAMMHBIX CHCTEMaX U ONEPAIMOHHBIX CHCTEMAX.

[punuunsr 1 punocodpust OOII B s3pIKax, MPOrpaMMHBIX CUCTEMaxX M ONEPALMOHHBIX CHCTEMaX.
Wukancynsiusi, momuMoppu3M ¥ HacileqoBaHUe/arperupoBanue. J[MHAMUYECKHH W CTaTU4eCKH
ITOJIXOJ B OTIMCAHHUH KJIACCOB.

20. HpO6J'IeMI>I, CHCLII/I(l)I/I‘-IGCKI/IG JJI TTapaJiyICJIbHOIO UCITOJIHCHU S MHOT'OHUTCBBIX IIPOrpaMM.

[MpoGiembl, crenmduyeckne A MapajuIebHOTO HCIOJIHEHHS MHOTOHHTEBBIX IPOTPAMM  —
CHHXPOHHU3aIUs (MEXy HECKOJIBKUMU HUTAMH), KOMMYHHUKaNUs (IIPOOIEMBI MOJOCHI MPOITYCKAHUS
U 3alIepXKeK, CBSI3aHHBIX C OOMEHOM MAaHHBIMH MEKIY HUTSIMH), OaJaHCHUPOBKA HArPy3KH (MEXITy
HUTSIMH), MaclITaOupyeMocTh (3(PQPEKTUBHOCTh HCIONB30BaHUS MHOTMX HUTel). Hammcanue
BBICOKOTIPOM3BOAMTEIILHBIX IPOTPaMM, OLIEHKA YCIOBHUI U BEIOOP CIIOCOOOB peau3aliny.

21. IIpouecc HanMcaHUs NPOTPamMM.

[poniecc nanmcanust nmporpamm. OdopmileHHEe TEKCTOB, TPeOOBaHUS K TEKCTAaM W KOMMEHTApPHUSIM.
CompoBoxienue mporpamm. Jlokymentamus Ha [10, SDP (software development plan — mman
paspabotku [10).

22. Pabora ¢ pazaensieMoi MaMAThIO.

Pabora ¢ pasnensemoit mamateio. CHHXpOHN3AIIMOHHBIE TPUMUTUBEI (HU3KOYPOBHEBbIE aTOMapHbBIE
KOMaHJIpl, KPUTHYECKHE CEKLUUH, B3aUMOMCKIIOYAromas OJNOKHpOBKAa — muteX, peKypCcHUBHAs
6nokupoBka — lock, OioxupoBka ureHus-3amnucu — read/write lock, MHOTOIIpOIIECCOPHAS OIIOKUPOBKA
— spinlock, cemadopsl, 6apbepsl). Peanmuzanust oMHUX MPUMHUTHBOB Yepe3 JIPYyTHe, OTHOCUTEIIbHAS
«MOIIIHOCTBY» TIPUMHUTHBOB. 3a/1a4a 0 KOHCEHCYCE KaK Croco0 OlleHKH TPUMHUTHBOB.

23. Texuuueckas cnenudrka napamieNbHBIX TPOTPAMM.



Texnuueckas crenuduka nmapauieIbHbIX HNPOrpaMM — HPOU3BOIUTEIBHOCTb, YCIOBHS «TOHKM) —
race condition, B3aummHas OnokupoBka — deadlock, TOBTOPHO-BXOAMMBIE MPOTPAMMBL,
noroko-6e3omacHbie (thread-safe) OumOmuorexn. HeOnokupyrolye NPUMUTHBBI CHHXPOHH3AIINH,
TpaH3aKIMOHHAsA NaMsATh. OpraHu3alys BEICOKO-IIPOU3BOIUTEIBHBIX MMAPAJUICITbHBIX BEIYHCICHHH.

24. DBONIONMS COBPEMEHHOTO AarapaTHOro OO0CCIEUYCHUS M €€ BIUSHHEC Ha MPOrpaMMHOE
obecrieueHue.

DBOJTIOIUS COBPEMEHHOTO arapaTHOro 00ECICUCHUS U €€ BIUSHUE Ha MPOTrpaMMHOE 00CCICUCHHE.
l'uneprpeoBbie (MHOTOMOTOYHBIC) W MHOTOSIICPHBIC MPOIIECCOPHI, YHUBEpPCAIbHbIC Tpaduyeckue
(GPU) mporieccopsl 1 HOBBIE BOZMOXKHOCTH 10 UX UCIIOJIE30BaHUIO.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, He00XOMMO AJIsl OCYIEeCTBICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOLYJII0)

VYuebHas ayquTopusi, OCHAIlEHHAs! MYJIbTUMEANAIIPOSKTOPOM U SKPAHOM JJISl YTSHUS! JICKINH.
VY4eOHBII ceTeBOM KOMITBIOTEPHBIN KJacc ¢ YCTAaHOBJICHHOM OmnepaloHHON cucteMoi Linux.

6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa
1. Kapnos B. E., KouskoB K. A. OcHoBbI onepanionssix cuctem. — M.: UHTYUT.PY
«MHTEpHET-yHUBEPCUTET HHPOPMALIMOHHBIX TEXHOJIOTUI», 2011 — 536¢.
2. Crpayctpyn b. S3bik nporpammupoBanus C++. — 3-e u3a. — M.: BUHOM, 1999.

JlononHuTenbHAS TUTEpaTypa
1. Omudep B.I'., Omudep H.A. CereBbie onepannonnsie cuctemsl. — CI16.: [Turep, 2008.
2. Tanenbaym 3. CoBpemeHHbIe onepauronnbie cuctemsl. — CI10.: [urep, 2017.
3. Pyccunosuu M., ConomoH /I. Baytpennee yctpoiictBo Microsoft Windows: Windows Server 2003,
Windows XP, Windows 2000. Mactep-knacc. Cepust: Mactep-knacc. — CI16.: ITurep, Pycckas
Penaxims, 2008.
4. Jlebnank /l., XoBapn M. 3amumennsiit ko (Writing Secure Code). Bropoe nznanue. —
WznarenbctBo: Pycckas pegakius. Cepusi: @yHnnamenTanbueie 3Hanus. 2005.
5. Tamma 3., Xenm P., xxoncon P., Bmuccunec k. [IpueMbl 00beKTHO-OpHEHTHPOBAHHOTO
npoektupoBanus. [larrepusr npoektupoBanus. — CI16.: [IMTEP, 2003.

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUS] JUCHMILIUHBI (MOLYJIs1)

1. http://www.intuit.ru,
2. http://cs.mipt.ru

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCUMILINHe (MOIYJII0), BKJIIOYasi epeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredyeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

Ha nexmusix u 1a00paTopHBIX 3aHATUSX UCTIONB3YOTCS MYJIETUMEIUUHEIE TEXHOJIOTHH, BKJITFOUAsT
JIEMOHCTPAIUIO pe3eHTaIi. Ha KOMITbIoTepax B KOMITBIOTEPHBIX KJIAcCaX JOJDKHA OBITh
YCTaHOBIICHBI ONlepanoHHas cucrema Linux.

9. MeToauyeckue yKazaHusi AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

Crynent, uzyuaronuii Kypc «Teopust 1 TEXHOJIOIHsI IPOrpaMMHUPOBAHUS» JOJKEH, C OJHOM CTOPOHBL,
OBJIA/ICTh OOIIMM TMOHSATHWHBIM aNlaparoM, a C JAPYroil CTOPOHBI, JOJDKEH HAyYWUThCSl NMPUMEHSTH
TEOPETUUECKUE 3HAHUSI HA IIPAKTHKE.



B pesynbrare u3ydeHus IOUCLUIUIMHBI CTYAEHT JOJDKEH 3HATb OCHOBHBIE OIIPENENICHUs, MOHSITHS,
QITOPUTMBI, YMETh [TUCAaTh MHOTOIPOIIECCHbIE U MHOTOHUTEBbIE NPUJIOKEHUS B Cpele ONepalioHHON
cucteMbl Linux, KOPpEKTHO OPraHU30BBIBaTh B3aWMOAEHCTBHE MPOLIECCOB M HUTEH, KaK JOKAJIbHBIX,
TaK U yIaJeHHbIX, paboTars ¢ (aiiramMu U yCcTpoiicTBaMu BBOAA-BBIBOAA.

VYeneniHoe ocBoeHrE Kypea TpeOyeT HanpshKEHHOM paboThl cTylneHTa. B mporpaMme Kypca npuBeieHO
MUHUMaJIBHO HEoOXomuMmoe BpeMs Uil padoThl cTyaeHTa Haa Temol. CamocrosTenbHas paboTa
BKJIIOYAeT B ce0s:

- 4YTEHHUE U KOHCIIEKTMPOBAaHUE PEKOMEHIOBAHHOM JIUTEPATYPbL;

- mpopaboTKy yueOHOro marepuana (10 KOHCIIEKTaM JIEKIUH, Y4eOHOW W Hay4dHOH JHTepaType),
JIOKa3aTeJIbCTBO OTACIBHBIX YTBEPKICHU, CBOMCTB;

- PpelIeHHue 33/1a4, IpeAsiaraéMbIX CTYIEHTaM Ha JISKLIUSAX U J1a0opaTopHBIX padoTax;

- TIOATOTOBKY K JIAOOPAaTOPHBIM paboTam.

- peuieHue 3aJaHui

PykoBOACTBO M KOHTPOJIb 32 CaMOCTOATENBbHOM paboTOM CTylIeHTa ocylecTBisercs B Qopme
UHAUBUYaIbHBIX KOHCYJIbTALUM.

Iloka3zarenem BiIaseHUsl MaTEpUaIoM CIIyKUT YMEHHUE pellaTh TEOPETUYECKUE U IPAKTUUECKUE 3aadH.
Jis hopMupoBaHHusS YMEHHS NMPUMEHSATh TEOPETUUYECKUE 3HAHMS Ha MPAKTHUKE CTYIEHTY HEOOXOIUMO
pemath Kak MOJKHO OOJIbIlIe IPaKTUYECKHX 3a/a4. [Ipu pemieHny 3a1a4y kaxkaoe JeiicTBue HeoOX0IuMo
apryMEHTHPOBaTh, CCBUIASCh Ha M3BECTHBIE TEOpPETHYECKHe cBeneHHs. lIIporpaMMbl AOIKHBI JIETKO
YUTATHCS U UMETh MOJPOOHBIE KOMMEHTApUH.

BaxxHo 10oOWTHCS MOHMMAaHUSI M3y4aeMOro MaTepuala, a He MEXaHHYECKOro ero 3amomuHaHus. llpu
3aTPYIHEHUU H3y4YCHUS OTICNBHBIX TEM, BOINPOCOB, ClexyeT oOpamarbcs 3a KOHCYIBTALMSAMU K
JIEKTOPY WJIU MPETOIaBaTEeNIo, IPOBOISIIEMY T1a00paTopHbIe padOoTHI.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

0 HANIPaBJICHUIO: CuCTeMHEI aHAIIN3 U yHpaBJICHUC
IIpO(l)I(lJIb MnoATrOTOBKMU: CucTeMHEI aHAIIN3 U YHOpaBJICHUC B TCXHUYCCKUX, SdKOHOMHUYCCKUX U COITUAJIIBHBIX
CUCTCMax

®usrex-mrkoiaa A3poKocMUYecKux TeXHONOr it
kadenpa nHQOPMATUKH U BBIYUCITUTEIHLHON MaTeMaTHKU
Kypc: 2
KBaJIMpUKALUS: GakanaBp

Cemectpbl, HOpMBI IPOMEKYTOUHON aTTECTAIHH:
3 (ocenHuit) - Jxk3aMeH

4 (BeceHHwmil) - DK3aMeH
PazpaGoTunkm:

B.II. ViBanHukoB, A-p ¢pus.-mar. Hayk, nmpodeccop, 3aBenyromuni kageapoit

B.E. Kapnos, kana. ¢pu3.-Mat. HayK, AOLEHT, JOLECHT

K.A. KoHbKoB, kaH/. Qu3.-MaT. HayK, TOLEHT, 3aMECTUTENb 3aBEAYIOLIero Kadeapon
A.T". Topmacos, a-p ¢u3z.-mar. HayK, mpodeccop, 3aBeayouuil kadeapoit



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kon 1 HauMeHOBaHME KOMIIETEHIINH NHIuKaToOpbl JOCTHKEHNUS KOMIIETEHIINH
OIIK-3 CriocobeH mpUMeHSITh MOMTy4YeHHbBIE OIIK-3.1 Bmanmeer OCHOBHBIMH TOHATHUSMHU M 3aKOHAMH
3HaHUS, YMEHHS Y HABBIKU JJIS1 pEIICHUS TEOpUH YIPABJICHUS
THUIOBBIX 33J1a4 yIIPABJICHUS B TEXHUUECKUX
cucreMax

2. Iloka3are i OLleHUBAHUS KOMIIEeTeHITHH
B pesynbrare uzydeHus qUCIUIUIMHEL « Te€OpHst U TEXHOIOTHSI POTPAMMHUPOBAHUS 00YJAFOIIHNACS JJOIDKEH:

3HATh:
- HCTOPHIO IBOJIIOIMH BBIYUCIUTEILHBIX CHCTEM, OCHOBHBIC (DYHKIIMH, BHITIOIHSAEMbIC COBPEMEHHBIMH
OIePallMOHHBIMHU CHCTEMaMH, IPUHLIUITBI UX BHYTPEHHETO TIOCTPOCHHS;

KOHIICTIIIUIO MTPOIIECCOB B ONEPAIIMOHHBIX CHCTEMAX;

OCHOBHBIC QJITOPUTMBI [UIAHWPOBAHHS TIPOLIECCOB;

JOTUYECKHE OCHOBBI B3aUMOJICHCTBUS TIPOIIECCOB;

KOHLICTILIUIO HUTEH MCIIONHEHUS U UX OTIIMYHME OT OOBIYHBIX IPOLIECCOB;

- TIpOrpaMMHBIC AJITOPUTMBI OPTaHU3ALUU B3aHMMOICHUCTBHS MPOLECCOB U NPEIbIBISIEMbIE K HUM

TpeboBaHMS;

- OCHOBHBIC MEXaHM3MbI CHHXPOHHU3AIMH B ONIEPAIIMOHHBIX CUCTEMAX;

- OpraHM3aIMIO YIPABJICHHS ONEPATHBHON MaMSTBHIO UCTIOIb3YFOLIMECS IPU 9TOM allrOPUTMBL;

- OCHOBHBIC NIPHHIUIIBI YIIPABICHUS (aliJIOBBIMU CHCTEMaMU;

- OpraHW3al{IO YIPABICHUS YCTPOMCTBAMU BBOJA-BBIBOJA HAa YPOBHE KaK TEXHHYECKOTO, TaK H

MPOrpaMMHOTO 00eCTIeueHH s, OCHOBHBIC (DYHKIIMH ITOJICHCTEMBI BBO/Ia-BbIBO/IA;

- NPHMHIMIBI CETEBOTO B3aUMOJICHCTBUS BBIYUCIHMTEIBHBIX CUCTEM M MOCTPOCHHS PabOThl CETEBBIX

9acTel ONEepaIllMOHHBIX CUCTEM;

- OCHOBHBIE ITPOOJIEMBI OE30MIACHOCTH ONIEPALIMOHHBIX CHCTEM M HOIXO/IBI K HX PEIICHHUIO.

- HJCOJIOTHIO 00BbEKTHO-OPUEHTHPOBAHHOTO MOX0/1A;

- [PUHLMIIEI IPOrPAMMHUPOBAHUS CTPYKTYP JaHHBIX JUISI COBPEMEHHBIX [IPOrPaMM;

- THUIOBBIC PEIICHHS, IPUMEHSIEMBbIC JJISl CO3IAaHHS IPOTPAMM.

yMeThb:
- TI0JIb30BAThCS KOMaH/IaMH KOMaHHOTO MHTEPIIPETaTopa ONepaoHHOM cuctemMsl Linux;
- MOPOX/AaTh HOBBIE IPOLIECCHI, 3allyCKaTh HOBBIE NPOrpaMMbl M NPaBHWIBHO 3aBepLIaTh HX
(YHKIIMOHUPOBAHUE;
- TIOPOXKIATh HOBBIE HUTH MCIIOJHEHUS U MPABUWIILHO 3aBEpIIAaTh UX PYHKIMOHUPOBAHHUE;
- OpraHM30BBIBaTh B3aUMOJIEHCTBHE MPOLECCOB Yepe3 MOTOKOBBIE CPEACTBA CBA3U, Pa3ACISIEMYIO
naMsTh U 04epenn COOOIICHUH;
- HCHOJIB30BaTh ceMa(opbl U CUTHAJBI U1 CHHXPOHU3AIHUU pabOThl IPOLIECCOB M HUTEH MCIIOIHEHHUS;
- HCIIOJIb30BaTh CUCTEMHBIC BBI3OBHI [Tl paOOTHI ¢ (ailloBON CHCTEMON;
- pa3pabaTbIBaTh MPOrPaMMBI IJISl CETEBOTO B3aUMOICHCTBHSI.
- TPUMEHSTHh 00BEKTHO-OPUEHTHPOBAHHBINA MOAXO/ AJIsl HAIIUCAHUS IPOTPaMM;
- co3zaBarh 0e30IMacHbIe IPOrPaMMBbI;
- HCIIOJIb30BaTh COBPEMEHHBIE CPEICTBA Uil HAMCAHUS U OTIaJKU IPOTrPAMM.

BJa/IeTh:
- HaBBbIKaMH HCIOJIb30BAHUS KOMaH]{ KOMaH/IHOTO HHTEPIPETATOpa B ONIEPALlMOHHOM cucteMe Linux;
- HaBBIKAMHU HANMCAHU M OTIAJKU NPOTrpPaMM, MOPOXKIAIOIIMX HECKOJIBKO MPOLIECCOB MM HHUTEH
UCTIOJTHEHUS;
- HaBBIKAMU HAIMCaHHWs W OTJIAaJKU NPOTrpPaMM, HCHOJB3YIOIUX CHCTEMHBIE BBI3OBBI IS
B3aUMOJICHCTBUS JIOKAJIBHBIX NPOIIECCOB,;
- HaBbIKAMM HAIMCAHWS M OTIAJKU MPOrPamMM, MCIONb3YIOIMX CHCTEMHBIC BBI30BBI I pabOTHI €
(aiiIoBEIMU CHCTEMaMHU M yCTPOHCTBaMH BBOJIAa-BbIBO/IA;
- HaBBIKAMH HAITMCAHMS U OTJIAAKH CETEBBIX MPUIIOKCHHMA.
- 00BEKTHO-OPUEHTUPOBAHHBIM SI3BIKOM Mporpammuposanus (C++, Java, C#);
- CpeACTBaMH HMCIOJIb30BAHUS CTAHJAPTHBIX OUOIHOTEK.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHIi, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0






3. IlepeyeHb THUNOBBIX KOHTPOJIBLHBIX 3aJaHUI, MCIOJb3yeMbIX JISI NPOBEPKHU
3HAHHMH, YMEHUI, HABBIKOB.

1. IlpuMmepsl 3a1a4 1151 1a00PATOPHBIX padoT

3 (oceHHwuii) cemecTp
1. Bxox B cuctemy Linux. Cmena maposist. Micnonb3oBanue KoMaH 1 HHTEprperaropa pwd, Is, cd.
OcBoeHHE BCTPOCHHOTO crpaBouHHKa Man. Mcmnone3oBanue xomanxa cat, cp, mkdir, mv, rm,
chown, chgrp, chmod, umask. OcBoenne mnporpammer Midnight Commander. Hanwucanwe,
OTJaJIKa U 3aIyCK IPOrpaMMbl, BBIBOASAILIECH HIEHTU(UKATOP M0JIb30BATENS U €r0 TPYIIIbI.
2. IlporoH u aHanu3 MpOrpamMMbl, MOPOXKAAIONIUI HOBBIA mpouecc. Hammcanue, ornanka u
IPOrOH NPOrpaMMBbl C pa3HbIM IOBeAeHUEM pebEHka u poxautens. Hamucanuwe, omnagka u
IPOTOH TPOTPaMMBbl, HCHONB3yMoLel aprymeHtel (yHkumu main(). I[lporon wu ananms
IpOrpaMMbl, U3MEHSIOLIEH CBOM NOJIb30BaTEIbCKUI KOHTEKCT. Hamucanue, oTianka U MporoxH
MPOTPaMMBbl, MOPOMKIAIOIIEH HOBBIA IMPOLECC, KOTOPBIA H3MEHSIET CBOW MOJIb30BATEIIbCKUI
KOHTEKCT.
3. IIporon u aHanu3 MpoOrpaMMsl, 3aNKChIBarOmIel HH(POPMAIHIO B (aiiia B TOTOKOBOM pEXHUME.
Hanucanue, oTnagka M MPOroH NPOrpaMMbl, cUMThIBawomedl uHpopmamuio u3 ¢aiia B
IIOTOKOBOM pekuMe. [IpOoroH u aHaau3 MporpamMMbl, OPraHU3YOIIEH PIPe B OJHOM IMpoIliecce.
[Tporon u aHamu3 IPOTrpaMMbl, OCYILECTBIIAIOLICH OJHOCTOPOHHIONIO IEpelady JaHHbIX depe3
pipe wMexay poautenieM u peOEHkom. Hammcanuwe, OTJIazKa W NPOrOH IPOTPAMMBI,
OCYIIECTBIISIIOIICH Iepenady JaHHBIX 4epe3 PIP’bl MEXAY POAUTENEM H PEOEHKOM B JBYX
HanpasiieHusX. Hamucanue, oTiajgka M MporoH Mporpammsl, onpenenstoniel éMxkocts 0ydepa
pipe. [IporoH u aHanM3 MPOrpaMMbl, OCYIIECTBISIONICH OJHOCTOPOHHIOKW Mepenady AaHHBIX
yepes FIFO mexny pomutenem m pedérkom. Hammcanwe, oTnaaka W MPOTOH MPOTPAMMBIL,
ocyllecTBIsifolIel mepenady JnaHHeix uyepe3 FIFO wexay He OIU3KOPOJICTBEHHBIMU
IPOLIECCAMH.
4. TlporoH u aHamuM3 JABYX MpOrpaMM, B3aWMOJICHCTBYIOIIMX dYepe3 OOLIyl0 MNamsaTb U
[E€YaTAIoLMX KOJMYECTBO COOCTBEHHBIX 3amyckoB. Hammcanue, oTiazgka M IPOroH ABYX
porpaMM, OJHa U3 KOTOPBIX 3alMChIBAET B OOLIYIO NaMsITh CBOM MCXOJHBIA TEKCT, a BTOpas —
pacrieuatbiBaeT ero w3 o6meii mamsatu. OOHapyxenue race condition B mpeapiaymmx
nporpamMMax. MoJiepHu3aIus NporpaMM, CYUTAIOLINX KOJINYECTBO CBOMX 3aITyCKOB, C TIOMOIIBIO
anroputMma [lerepcoHa [Isi KOppeKTHOro B3aumojiedcTBUs. [IporoH M aHanu3 Mporpammsl,
co3Jarollel HOBYIO HUTh UCTONHEHUs. Hanucanue, oTianka U MporoH MporpamMMsl, cO3Jaroiei
HECKOJIbKO HOBBIX HUTEHN HcIoNHeHus. Hanucanue, oTiagka U IporoH mporpaMmsl, Co3Aaromien
HECKOJIbKO HOBBIX HUTEH UCIIOIHEHUS ¢ CUHXPOHHU3AIMEN UX paboThlI.
5. IIporon u aHanu3 ABYX IporpaMM, B3aMMOAEHCTBYIOUIMX yepe3 cemadop (ogHa mporpamma
Onmokupyercsi, ecnd N pa3 He Obula 3amylieHa apyras nporpamma). Hammcanue, otnaaka u
IPOrOH IMPOTPAMMBbI, MOPOKIAIOIIEH HOBBIM MPOIECC M OCYIIECTBISIONIEH MOTYIYIIECHYIO
CBSI3b MKy POJUTENIEM U PEOEHKOM Yepe3 eIMHCTBEHHbIH PiPe ¢ CHHXPOHH3AIMEH ¢ ITOMOIIBIO
cemagopa(oB). MojepHu3zanuss OporpaMM, CUUTAIOLIIUX KOJUYECTBO CBOMX 3allyCKOB, C
MOMOIIBIO ceMa(OpOB JUIsl KOPPEKTHOTO B3aUMOJICHCTBHUS.
6. [lporoH w aHamM3 JBYX NPOTpPaMM, IEPEJAIOIINX TEKCTOBYIO HH(DOpPMAIUI0 B OIHOM
HalpaBJIeHUU uepe3 ouepelb cooOmeHuil. Hammcanue, oTnanka M NMpoOroH ABYX HpOTrpamm,
nepeJarolMX TeKCTOBYIO MH(OPMALIMIO B JBYX HANpaBICHHUSX Yepe3 €IUHCTBEHHYIO O4epeib
coobuiennii. Hammcanwe, oTnagka M TMPOrOH JABYX IpOrpamM, IEpealoliuX CMEelIaHyko
uH(pOpMallMIO B JIBYX HaIlpaBJICHUAX uYepe3 €IMHCTBEHHYIO ouepenb coobmieHuid. Hamucanue,
OTJaJIKa U MPOTOH JBYX MPOTpaMM, OCYILECTBIISIOIINX B3aHMMOJAEHUCTBHE KIMEHT-CEpPBEp uepes
€IMHCTBEHHYIO O4Yepe/Ib COOOICHUH.
7. Hamucanue, oTiagka M MPOroOH MPOrpaMMbl JJIsl ONpEeAeNeHUs TIyOMHBI pPEKypCUu
CHMBOJIbHOW cBsi3u. Hamucanue, omiiajka W TMPOrOH MPOTPaMMbl — aHaiora KOMaHIsl IS.
Hanucanue, omiagka ¥ MpOroH JABYX MporpamM, B3aHMMOAEHCTBYIOIIUMX uyepe3 (haiin,
0TOOpa)kaeMbIii B ITAMSITh.



8. Ilporon m ananu3 mporpammbl, urHopupytotiei curnan SIGINT. Hammcanme, otnmamka u
nporo mporpammbl, urHopupyromei curtansl SIGINT u SIGQUIT. Ilporon u anamu3
MporpamMMbl, BOCCTaHaBJIHMBaromel mpeapiaymyto peaknuio Ha curHan SIGINT. Hammcanwme,
OTJaJKa M TMPOTOH MPOTPaMMBbl, BOCCTAHABIMBAIOIIEH MPEIBIAYIIYI0 PEAKIMI0O HAa CHUTHAJIBI
SIGINT m SIGQUIT. Hamucanue, oTiiazika W TPOTOH JBYX MPOTpaMM, OOMEHHMBAIOIIUXCS
YHCIOBOM MH(pOpMAIMEl Yepe3 CUTHATIBI.

9. IIporon, ananu3 U MoAUGUKaILKs CETEBBIX MPOrpaMM KIHUEHT-CEpBEpP, B3aUMOICHCTBYIOIINX
gyepe3 nporokon UDP. Ilporon, ananmus m mMoauduKanus CETeBbIX IMPOTrpaMM KIIHEHT-CEepBep,
B3aUMOJICUCTBYIOIIMX yepe3 mpoTokoa TCP.

2. IlpuMepbl JOMANIHUX 3aJaHUI
3 (ocenHmii) cemecTp
3ananmue 1
1. Hamummre mnporpammy useless (UNIX SYSTEM EXTREMELY LATE EXECUTION
SOFTWARE SYSTEM), xotopast uuTtaer (aiti ¥ 3amyckaeT yKa3aHHBICE B HEM IMPOTPaAMMBI C
yKa3aHHOU 3a/IEPXKKOW OT BpEMEHH cTapTa mporpammsel Useless. ®opmar 3anucu B daiine:
<BpeM: 3aJI€PKKU B CEKYHIaX> <mporpaMma JJIs1 BBIIIOJIHCHUSI>
@ails He SABJIsSIETCS YIOPSA0YEHHBIM 110 BpEMEHAM 3a/IEPIKKH.
2. J11st TOro 4To0Bl HE AOMYCTUTh MOTEPIO MH(MOPMALIUMH NIPH MOPYE AUCKA, OOBIYHO HCIIOJIB3YIOT
pesepBHOe komupoBanue (aiioB (backup). Tlpocreitmeit ¢opmoit backup’a sBnsercs
KONMpOBaHUE BcexX (ailyioB M3 OAHOW AUPEKTOPUU B JPYIyr. DTOT crocod TpedyeT MHOro
BpEMEHM M MecTa Ha Jucke. Hanumumre nporpammy, OCYLIECTBISIIOILYI0 — Oojee
UHTEJUIEKTYaJIbHbIN MOAXO/.
[Iporpamma nomkHa OpaTh M3 KOMaHAHOM CTPOKH J[Ba IapaMeTpa: HUCXOAHYIO TUPEKTOPUIO U
JUpeKTOpui0 HazHaueHus. OHa JOJKHA PEKYPCUBHO CKaHMPOBATh HCXOJIHYIO JTUPEKTOPUIO,
JiesaTh KOonuu BceX (hailiioB, AJii KOTOPBIX paHee HE JEeNajuCh KOMHM WM KOTOpble ObUIN
U3MEHECHbl C MOMEHTa IocieaHero backup’a, pasmemias X B COOTBETCTBYIOLIMX MECTaxX
JUPEKTOPUH Ha3HAUEHUSI.
[Tocne xkomupoBaHHs Kaxaoro (aiiia JOMKHA BbI3BIBATHCS KOMaHIa Ckartus Qzip. Dto
YMEHBIIUT TpeOyeMblil pa3Mep AUCKOBOM MaMsTH; a (aiin OyJeT nepeuMeHoBaH ¢ 100aBjIeHneM
pacupenus .gz. Bce BozHuKaromye omMOKU (HET UCXOIHOW NUPEKTOpUH, (ailn 3aKkphIT is
YTEHMSI U T.J.) JOJKHBI KOPPEKTHO 00paldaThIBaThCs € BbIIaueil COOTBETCTBYIOLIETO COOOIIECHUS.
3aganue 2
1. Hanumure mporpamMy Funsim, oCyHIECTBIISIONIYIO KOHTPOJb KOJHYECTBA OJIHOBPEMEHHO
pabotaroux UNIX-npunoxenuit. [Iporpamma untaer UNIX-komanay co cranmapTHOro BBoja
U 3aIyCKaeT ee Ha BhINoJIHeHHe. KolnyecTBo 0JHOBPEMEHHO paboTaroMX KOMAH]l HE JOKHO
npesbimath N, rme N — mapamerp KOMaHAHOW CTpPOKH TpH 3amycke runsim. Ilpu mombiTke
3anmycTuTh Oosiee yeM N MpHIOKEHHH Bblmaiite coobmienne o0 omuoOke. [Iporpamma runsim
JIOJDKHA IIpeKpaliate CBOKO padoTy IpH BO3HUKHOBEHMHM NpU3HaKa KoHIa (aia Ha
CTaH/IapTHOM BBOJIE.
2. Ha moiike mocyzbpl B pecropaHe paboTaroT aBa yesnoBeka. OMH U3 HUX MOET MOCyy, BTOPOi
BBITHPAET YK€ BBIMBITYIO. BpemeHa BBINOIHEHMs] ONepanuil MbITbS U BBITUPAHUS TOCYbI
MEHSIOTCSA B 3aBUCUMOCTH OT TOro, 4TO MoeT. CTOJI A BBIMBITOW, HO HE BBITEPTOM IOCYbI
UMEET OIpaHUYECHHBIE Pa3MEpBhI.
CMonenupyiiTe mporecc padoThl HEepcoHana CIEAYIOUMM 00pa3oM: KaXJIoMy pabOTHHKY
COOTBETCTBYET CBOIl mporiecc. BpemeHa BbInosiHEHUsI omnepanuil coaepxarcs B IBYX (aiiiax.
Kaxnpii aitn umeer ¢popmar 3amnuceii:
<THI NOCYABI> : <BpeM: Olepanuu~>
Cron BMmemaer N mpeaMeToB HE3aBHCHMO OT MX HauMeHOBaHUs. 3HaueHHe N 3amaeTcs Kak
napametp cpeasl TABLE_LIMIT nepen craptom npoueccos. I'psizHast mocyna, nmocrymnaromas Ha
MOWKY, OIHMChIBaeTcs (ailiom ¢ popMaToM 3arucu:
<THUIl DOCYAbI> | <KOJIWYECTBO IIPESIMETOB>



3ammcu ¢ OIMHAKOBBIM THUTIOM TIOCYJIBI MOT'YT BCTPEUATHCSI HEOTHOKPATHO.
OpranusyiiTe nepeaady mocyabl OT Mporecca K poreccy:
a) yepe3 ¢aiii1, ucrob3ys ceMaopsl ISl CHHXPOHHU3AIINY;
0) uepes pipe;
B) 4epe3 COOOIICHHUS,;
I) 4yepe3 pasJessieMylo aMsTh;
1) yepe3 sockets.

4 (BeceHHMIT) ceMecTp
Kask/iplii CTyIeHT TOJDKEH CIeNaTh 10 OJJHOU 33/1aue U3 KKIOT0 33/1aHusl.
TpeboBanus kK ohopMIICHUIO
Tekct nmporpamMmbl JIOJDKEH ObITH 0QOpMIIeH MPpodhecCHOHAIBHBIM 00pa3oM. OTAEIBHO TOHKEH
OBITH MpeocTaBieH Qaiin ((haiabl) ¢ TEKCTOM pElIeHUs 3a1a4d, TECTOM Ha Hee (eCIM HYXKEH) U
BCTaBIIsIeMbIe (hailyibl 3aroJ0BKOB. TO €CTh peIleHHE 33aJa4d COCTOUT M3 HE MEHEE YeM JBYX
daitnos (.h, .CPP), uamie tpu (Bkitoyast Tect). 3anpemniaetcs BcraBka ognoro C/CPP daiina B
JPYTOM, TIOOIIPSIETCS UCITOIb30BaHKe Make-daiina uim npoekToB (HO He 00513aTENIBHO).
KoMMmeHTapuu B TEKCTE MPOrpaMMEI: 00s3aHbI MPHUCYTCTBOBATh B (haiijiax B Hadaie, JOJKHBI
OBITh OTJICJIBHO HAIMCAHBI K KaXI0W (YHKIIMU M B KOJIE 1O TEKCTY (B CPEIHEM KaXKaas TPEThs
CTpOKa JOJDKHA COJIEP)KaTh KOMMEHTAPHI ); TEKCT JIOJDKEH BBITJISIIETh KPACHBO (OTCTYIIBI U T.II.
JIOJDKHBI OBITH O(DOPMJICHBI HOPMAJIBHO, HE JIOJDKHO HCIOJIBb30BaThCcs Ooyiee 132 CHMMBOJIOB B
CTpOKE), TMporpaMMa HE JIOJDKHA WMETh HEHCIONb3yeMbIX WM HEHYKHBIX KYCKOB
(3akOMMEHTHPOBaHHbIX). [IpuMepom odopmiieHus SBIAIOTCS Samples, NpHIoKEeHHbIE K
COOTBETCTBYIOIIUM JuUCTpuOyTHBaM kKommuistopoB (mpumepsr SDK Windows, Linux kernel
SOUrces u T.1.).
O0s13aTeNIbHO:
HeoOxoauMo mMpoBepsATh BCE MMapamMeTpbl (QYHKIMHA, HCmoab3ys assert() wim aHaaorw.
HeobOxoauMo mipoBepsTh Bce Koubpl Bo3Bpara ¢yHkuuii (ocodenHo malloc u cucremHbIX
BBI30BOB).
KenarejabHo:
cocTaBjeHue i KypcoBod paboter Software Development Plan (SDP) — mo ycmoTpeHwuio
Tperno/iaBaTers.

3aganue 1

OcHoBHas 11eNb — NMpaBUIbHOE OPOPMIIEHHE TEKCTa 3ajjaud, IPOBEpPKa BCEX TPeOyeMbIX
napameTpoB u T.1. Peani3oBars Tonbko Ha si3bike C (He C++/CH).

PeanuzoBaTh 0JiHY U3 CTPYKTYp JaHHBIX, UTEPATOP MO HEMl U TecT (TpH ¢ailyia: anroputm,
¢aiin 3aronoBkoB, TecT). TecT NOMKEH IEMOHCTPUPOBATH PabOTOCHOCOOHOCTH CTPYKTYPBHI.
[TomuuTE, UTO TPEOYEMBIX CTPYKTYP MOKET ObITh MHOTO (D0JIEe OJTHOTO 3K3eMIuIsIpal):

1) OZTHOCBSI3HBIN CHHCOK;

2) ABYCBSI3HBIN CIIHUCOK;

3) ouepens;

4) ouepenb ¢ IPUOPUTETAMU;

5) crek;

6) Habop (set);

7) ynopsiioueHHbIH Ha0Op ¢ BBEJACHUEM (PYHKIIMU OTHOLICHUS;

8) MaccuB NMPOU3BOJILHOTO pa3Mepa;

9) maccuB ynopsiIOUEHHBIH;

10) bunapHOE IEpEBO;

11) cbanaHCUpOBaHHOE JIEPEBO;

12) xom-tabnuma ¢ OTKPBITOM ajpecanueil  (X3IIMPOBaTh TEKCTOBBIE CTPOKU
MPOU3BOJILHOM JITHHBI);

13) xomr-tabnuua ¢ uenoukamu (anroput™ u3 kuuru J[. Kuyra «MckycerBo
nporpamMmmupoBanus. COpTHPOBKA M TMOHMCK», XJIIUPOBATh OMHApHBIE JaHHBIE IMPOM3BOJIBHOM
qmmaabel Tua BLOB — Binary Large Object);



14) OuTOoBBIN MaccuB (TO €CTh 3HAYEHHUS NMPUHUMAIOTCS OWTaMH, a ajgpecarus — I
HOMeEpy OuTa);

15) nanpasiennsiii rpad (B BuIe KBaapaTHO#H Tabuuiel otHomeHuid M(i,)) = 1, eci ecTh
nyTh U3 | B | y3em).

3aganue 2

TpeboBanus K opopmieHHIO — Takue xe. [Iporpamma nomkHa ObITH BbImoHeHa Ha C++
U B 00s3aTeIbHOM MOpPSAKE JOJKHA HCIOJIB30BaTh 4yXUe OHOIMOTEKH aOCTPaKTHBIX THUIIOB
nannbix (Hanpumep, Borland ClassLib, MS MFC/AtI/Stl, GNU libstdc++, STL u ap.) — mo0ytro
U3 HHX.

3anaun 10JDKHBI ObITh BbimonHeHbl Ha C++ wmum C# (it miardopmer Windows) c
UCIOJIb30BaHUEM OoJiee OJHOM HUTH WJIM IpoLecca MO BBIOOPY CTYIEHTA, COIIACOBAHHOMY C
npenoaasatenaeM. s aroro mox Windows moxker ObITh MCHOJNB30BaHa OMONIHMOTEKA (YHKIUI
Win32 API (imu 6oiee BeicOKOypoBHEBbIe OrbOroTeku). ITog Unix: POSIX Threads.

[To xenmaHuio CTyJEHTA 33/1a4a MOKET OBITh JONOJIHEHA TpaguuecKuM uHTepdeiicom.

Enununly ucrionHenus (HUTh UITU POIIecC) HIKE OyIeM Ha3bIBATh GblUUCIUMENEM.
3agauM ¢ NCNOJIb30BaHHEM 1€PEeBbEB

3amaun 3TOro pasfena HCIONB3YIOT Kiace Tree Juisi CO3/aHusl TPEBECHON CTPYKTYpBI
JAHHBIX.

1. ITouck KjaK04a y3Ja 1epeBa

Hcxoounvie oannvie: nepeBo, KaXIbl 3J1IEMEHT KOTOPOI'0 XpaHUT YHUKAIbHBIN, CIIy4aiiHO
CT€HEPHUPOBAHHBIN KIIOY; K0, Y3€J ¢ KOTOPhIM TpeOyeTcsi HalWTH, KOJMYECTBO UCIOIb3YEMbIX
BBIYMCIIATEIICH.

L]env: HanIMCaTh MApALIENIBbHYIO IPOrPAMMY JUIS TOMCKA JAHHOTO KITFOYa.

[IporpaMma noKHa CO3/aTh 3aJaHHOE IIOJB30BATENIEM JIEPEBO, CUMTATH KOJIMUYECTBO
WCIIOJIb3YEMbIX BBIUMCIUTENEH U KJIOY JIJIs TIOMCKA, HAUTHU 3JIEMEHT JEepeBa, COAEPKAIIUI 3TOT
KJIIOY, U BBIBECTU MH(OpMAIKIO 00 3TOM y3JI€.

2. Tlouck MaKCHMAJIBLHOIO 3JIeMEHTA /iepeBa

Hcxoounvie oannvie: nepeBo, KX bl 3J1IEMEHT KOTOPOI'0 XpaHUT YHUKAIbHBIN, CIIy4aiiHO
Cr€HEpHUPOBAHHBIN KIIFOU, KOJIMYECTBO UCIIOJIb3YEMBIX BHIYMCIUTEIIEH.

L]enw: HanucaTh MapaJIeNbHYIO IPOrpaMMy JUIsl TOMCKAa MAaKCUMAJIBHOTO KITIOYa.

[Iporpamma pomxHa co3faTh 3aJaHHOE IOJB30BATEIEM JAEPEBO, CUUTATh KOJIMYECTBO
WCTIOJIb3YEMbIX BBIYMCIUTENIECH, HAUTH DJIEMEHT JEpPEBa, COJEpPN AU MaKCUMAJIBHBIN U3
KITFOYEH ¥ BBIBECTH HH(POPMAIIHIO 00 3TOM y3IIe.

[lepemenHas, conepraiias MakCHUMaJbHBIA AJIEMEHT, JOJKHA OBITH OOmIeH Uis Bcex
BbIUMCIUTENEH. [[oCTyl K HEM — CUHXPOHHU30BaH.

3. Mouck cymMMBbI BCeX IJIEMEHTOB JiepeBa

Hcxoonvle oannvle: nepeBo, Kax/Ibli 3JIEMEHT KOTOPOTO XPaHUT YHUKAJIbHbIHN, CIy4aiiHO
CTeHEPUPOBAHHBIN KITIOU, KOJIMYECTBO MUCIIOIB3YEMBIX BHIYMCIUTEICH.

[]env: HanUCaTh NapaJUIEAbHYIO IPOrPAMMY JIsl IOMCKA CYMMBI BCEX KIIFOUEH JiepeBa.

[IporpaMmMa noJKHa CO3/aTh 3aJaHHOE IOJB30BATENIEM JIEPEBO, CUMTATH KOJIMYECTBO
MCIIOJIb3YEMBIX BBIYMCIIUTENEH, HAUTH U BBIBECTU CYMMY BCEX KIIFOUEH JiepeBa.

[lepemenHas, conepkamiass CyMMy KJIIOYeW, JOJDKHA ObITh OOmed [uid  Bcex
BblUMcCIUTENEH. /[oCTyl K HEM — CUHXPOHHU30BaH.

4. Tlouck KOJMYECTBA Y3J10B JiepeBa

Hcxoonvle oannvie: 1epeBo, KOIMYECTBO UCHOIb3YEMBIX BBIYUCITUTEIICH.

L]enw: HanucaTh MapaIeNbHYIO IPOrpaMMy ISl IOMCKA KOJIMYECTBA Y3JI0B B I€pEBE.

[Iporpamma pomxkHa co3faTh 3aJaHHOE IOJb30BATENEM AEPEBO, CUUTATh KOJIMYECTBO
HCITOJIH3YEMBIX BBIYHCIIUTENEH, HAWTH U BRIBECTH KOJIMYECTBO BCEX Y3JIOB B JICPEBE.

[lepemenHas, coaepikamiasi MaKCUMAaIbHBIA AJIEMEHT, MOJKHA OBITH OOIIEeH Ui Bcex
BbIUMcCIUTENEH. J[oCTyn K HEMl — CHHXPOHHU30BaH.

Bosmoorcuvie aneopummel pacnapanieruganus pabomsl 014 3a0a4 1-4:



a. Ilycte ecth N BeIumCHHMTENCH. Y TIEPBOTO — CChIIKAa Ha KopeHb jaepeBa. OH OepeT oaHO u3
NOJ/IEPEBbEB ISl TIOMCKa ce0e, OCTalbHBIE pa3/laeT CBOOOJHBIM BBIUHCIUTENSM. J[lanee
BBIUMCIIUTENN TOCTYMAalOT TOYHO Tak ke. Korma cBOOOAHBIX BBIUMCIMTENCH HE OCTaercs,
KQXKBIH BBIMOTHICT OOBIYHBIN MOMCK IO CBOEMY IMOJISPEBY.

b. Ilycte ects N Bbluncnureneil, 1 BbIOpaH BhIMUCIUTEIb-MacTep. OH caM MPOBOJUT IMOHCK
KJIFOYa [0 JIEPEBY B IIMPUHY 10 TEX IOp, MOKa He HaiineT N HE3aBUCUMBIX MOJIEPEBBLEB, 110CIIE
Yero pa3zaeT ux JJIs NOMCKA OCTAJIbHBIM BBIYMCIUTEIISM.

Ycnoocnenue ona 3a0au 1-3: MycTh KaXIbId y3€J JIepeBa CONEPXKUT JOTOTHUTEIBHYIO
uH(pOpMALIMI0O — KOJIWYECTBO Yy370B NoJa HUM. K OCHOBHOHI menu 3amauu goOaBisieTcs
pPaBHOMEPHOE paclpeeieHUE 3arpy3KU BbIUMCIUTENEH: KaXKIbli JJOJDKEH MOJIYYUTh MOAJIEPEBO
(moazepeBhsl) ¢ MPUMEPHO OJMHAKOBBIM KOJMUYECTBOM Y3JIOB (OTIMYAIOMIMMCS He Oojee ueM Ha
CIUHUILY).

BeruucimrenbHbIe 3212494
5. BplunciieHHe HHTerpaJjia YuCJIeHHbIMH MeTOAaMHU

Ucxoonvie Oamnvle: GYHKIMS OJHOW MEPEMEHHOH, OTPE30K HHTErPUPOBAHUSA,
KOJIMYECTBO BBIYMCIUTEIIEH.

[]eny: HamucaTh NapaliebHYKO MPOrpaMMy JIsi BBIUMCIEHUS HUHTErpajia OT JaHHOU
(GYHKIMM 110 JaHHOMY OTPE3KY.

[IporpaMmma fAomKHA CYUTaTh (DYHKIHIO, OTPE30K MHTErPUPOBAHUSA, KOJIMYECTBO
BBIUMCIIUTENEH, TOCUUTATh UHTETPall B HECKOJIBKO BBIUMCIIUTENEH, BHIBECTH PE3YNbTaT.

Ilpeononazaemolii ancopumm pacnapaiieiusanus: WCIOIb30BaTh Napaiedn3M [0
oTpe3Ky. Kaxiplil BBIUMCIUTENb CUUTAET MHTETPAJI IO CBOEH YacTH OTPE3Ka ¢ MOMOUIbIO OJTHOTO
U3 CTaHJapTHBIX MeTonoB (Tpameuuu, Cumicona, Heiorona—Jleitbnuna u T1.1.). Pe3ynmpTaTsl
OTJICIbHBIX BHIYMCIUTENEH CYMMUPYIOTCSL.

YucneHHbIH METO]] BRIOUPAETCS IIPEToAaBaTeieM.

6. Boluncienue narerpaja merogom Monrte-KapJo

Ucxoonvie Oannvle: GYHKIMS OJHOW TEPEMEHHOH, OTPe30K HWHTETPUPOBAHUSA,
KOJINYECTBO BBIYMCIIUTENEH.

L]eny: HamucaTh MNapajyIeNbHYIO MPOrpaMMy JJisi BBIUMCIEHMS] MHTErpajga OT JaHHOMN
(GyHKIMY IO JaHHOMY OTpe3Ky MeTooM MonTe-Kapio.

[TporpamMa pgomkHa CYMTaTh (QYHKIUIO, OTPE30K HMHTEIPUPOBAHUSA, KOJIUYECTBO
BBIUMCIIUTENEHN, TOCUUTATh UHTETpall B HECKOJIBKO BBIUMCIIUTENEH, BBIBECTH PE3YNbTaT.

Ilpeononazaemvlii ancopumm pacnapaiieiu8anus.

a) Mcnonp3oBaTh napayienusM 1o oTpe3Ky. Kak bl BBIYMCINATENb CYUTAET UHTErPAJI 110 CBOEH
4acTU OTpe3Ka. Pe3ynbTaThl OTAENBHBIX BEIUUCIUTEIEH CYMMUPYIOTCS.

b) Mcnonb3oBaTh mnapamienn3M IO KOJWYECTBY HCHbITaHUKW B Metone Monrte-Kapio.
HeobxonnMoe KkonuyecTBO HCHbITaHUN aenurcs Mexay N Beruucautensmu. PesymnbraThl
UCIBITaHUHN 00001Iat0TCs.

7. Bolunciaenne nN-mepuoro uHTerpasa or ¢yukmum f(X1,x2,....Xn) = = fi(X1)...fa(Xn)
meroaoM Monte-KapJio

Hcxoonvie Oanmvie: GyHKIUS OHOM IEPEMEHHOM, OTpPE30K HHTErpUpOBaHUS,
KOJINYECTBO BBIYUCIIUTENEH.

[]eny: HamucaThb MNapajuIeNbHYIO MPOTpaMMy JJI BBIYMCIEHHUS HMHTErpaja OT JaHHON
(GyHKIMY IO JaHHOMY OTpe3Ky MeTooM Monre-Kapio.

[IporpamMa fgomKHa CYMTaTh (QYHKIUIO, OTPE30K HMHTETPUPOBAHUSA, KOJIHMYECTBO
BBIUMCIIUTENEH, TOCUUTATh UHTETPpall B HECKOJIBKO BBIUMCIIUTENEH, BHIBECTH PE3yibTar.

Bapuayuu:

a) Oo6macTth umeet Buf [a1, b1]x...x[@n, bn].

Ilpeononazaemviti  ancopumm  pacnapaineiusanus: — WCHOIb30BaTh  MapaljieNu3M

KOJIMYECTBY U3MepeHUI. KaKplil BBIYMCIUTEND IPOCTO BBIYUCIISIET CBOM MHTETPAJl.
b) O6nacTb UMeeT MPON3BOIBHBIN BUIL.



IIpeononacaemviti  ancopumm  pacnapaineiueanus:  UCIONb30BaTh  MapajUIeIU3M
KoJm4yecTBy u3MepeHuil. B ¢opmyne merona Monrte-Kapio BblunciauTenn-paboyre CYUTAIOT
3Ha4YeHus QPyHKUMH (pacdyeT MOXKET ObITh IPOMO3JKUM) U OTCBUIAIOT UX BBIYUCIUTENIO-MACTEPY,
KOTOPBIN MTPOU3BOIUT CYMMHUPOBAHUE U BBIYMCIEHUE OKOHYATEIBHOTO PE3yIbTaTa.

8. IlapaJuiesibHOe IepeMHOKeHHe MaTPHUILL

Hcxoonvle Oannvle: Be MaTPULIBI N XM 1 M XN, KOJTMYECTBO BEIYUCIUTENCH.

L]eny: HamucaTh Iporpammy I MEPEMHOMKEHUS MATpUL] MapajlIeIbBHO HECKOJIBKUMU
BBIUHCIUTEISMHU.

IIporpamma pomkHa cuuTaTh M, N, ABE MaTpULbl, KOJUYECTBO BBIUUCIMUTEIEH;
pacnapaieNuTh MPOLECC UX EPEMHOKEHMUSL.

Ilpeononazaemviti  ancopumm  pacnapannienuéanus: TOCKOIbKY KaXKIblH 3JIEMEHT
MaTpULIbI-PE3YJIbTaTa PACCUUTHIBAETCS HE3aBHUCHUMO OT JPYIMX, OH MOXET OBbITh OIpEaeicH
OTJEJIbHBIM BBIYMCINUTENEM. BbIUnCINTENIb-MacTep 3aHUMAETCS pacIpelesieHueM paboThl
MEXIy ocTalbHBIMA. OH XpaHUT 0a3y CBOOOJHBIX BBIYMCIHMTENEH, KyJa CHHXPOHHU30BAHO
3aHOCATCSL HE MMelue paboThl U OTKyJa OepyTcst pabouue JUisl BBIYMCICHMS CIEIYHOIEro
3JIEMEHTA MaTpPUILbI.

9. IlapajuieibHOe  BbIYHC/IEHHE JeTEPMHUHAHTA MaTpPULbl  32JaHHOIO  pa3Mepa
(mapaJsiesiu3M 10 AepeBy PeKypPCHH)

Hcxoonvle Oannvie: MaTpuLa N XN, KOJINYECTBO BHIYMCIUTEIIEH.

Ileny: HamucaThb NpoOrpaMMy JUIsl pacyera JAeTepMUHAHTa MAaTpPULIbl IapallIesIbHO
HECKOJIbKUMH BBIYMCIIUTEISIMH.

[IporpaMma A0KHA CUMTATh N, MAaTPUILY, KOJUYECTBO BBIUMCIMUTENEH; paciapaiieIuTh
IIPOLIECC BBIYMCIICHUS JETEPMUHAHTA MAaTPULIBL.

Ilpeononazaemviti  ancopumm  pacnapainieiuéaHus:  TIPEANONaraeTcs  BBIYUCIATDH
OIIpENENUTENb METoAoM laycca — IIpHUBEAECHHMEM K BEPXHETPEYTOJIHOM MaTpulle U Jajee
NIEPEMHOKEHUEM 3JIEMEHTOB nuaroHanud. Hano mpunymath crioco0 pacnpeneneHus moj3aznad mno
BBIUMCIIMTEIISAM, HAIlpUMEp, TIOIYYUB JIEPEBO BBIUMCICHUM, OHO K€ JEPEBO PEKYPCHU. A IIpUMEPBI
pacnapasienyBaHus (pas3iaud 3JIEMEHTOB JEpeBa BBIUMCIMUTENSAM) ONMCaHbl B 3adade | pasgena
3azaun ¢ UCIOJIBb30BaHUEM JIEPEBBEB.

10. Pemenne ypaBHenussi AX = b (A — marpuma) merogom Kpamepa: mapamienusm mo
3JIEMEHTaM CT0JI0NA peleHus

Ucxoonvie Oanmvie: HEBBIPOXKIEHHAsT Matpuia Nxm, crtoixber; Nx1, KOJUYECTBO
BBIYHCIIUTEIICH.

Llenv: HamucaTh MpPOrpaMMy JUIsS pacyera pelIeHus] ypaBHeHus AX = D mapamienbHO
HECKOJIbKUMH BBIYMCIIUTEISIMH.

[Iporpamma jo/mkHA cyuTaTh M, N, Matpuiy 4, ctojider b, KOJTMYeCTBO BBIYUCINUTENCH;
pacmapaiuienuTh pelenne ypapaenus AX = b merogom Kpamepa.

IIpeononazaemviii ancopumm pewenuss. Metogom Kpamepa Kakmplii 37eMEHT CTOJNOIA-
pe3ysbTaTa BBIYACIAETCS HE3ABUCUMO OT OCTalbHBIX. IloaTOMY €ro MOXHO nepenars [yl pacuera
OTAETIbHOMY BBIYHCIIUTEIIIO.

11. Pemenune nudpepennmanbHoro ypapHenus Y’ +y = f(X) merogamu BbIYMCIHTEIbHO#
MaTeMaTHKHU

Hcxoonvie oannvie: ¢yukums f(X) (mpaBas 4acTh), OTPE30K, Ha KOTOPOM HIIETCS
pelieHne, KOJIMYeCTBO BEIUYUCIUTENCH.

Lleny: HammcaTh TporpaMMy s pacdyera Yy pemeHus ypaBHeHus Y +y = f(X)
napajuIeIbHO HECKOJIbKUMU BBIUYUCIUTEISIMHU.

ITporpamma 1OKHA CUMTATh MPABYIO YacThb, OTPE30K MHTETPUPOBAHUS; pacnapaiielinTh
nporiecc peuienus aupdepeHmansHoro ypaBHenuss Yy + y = f(X) 3amaHHBIM MeTOOM
BBIUMCIIUTENILHON MaTEMaTHKH.

Cnocob pacnapannenusanusi: CTaHIAPTHBIM, IO 0Tpe3Ky. OTpe3oK NeNuTcs Ha KOJIUYECTBO
BBIUMCIIMTEIEH, U KaXKIOMY OTJAETCsl CBOS YacTb.

Hcnonb3yemblii METOT BEIYUCIUTEILHON MAaTEMATUKH BRIOUPAETCS TIPETIOIaBaTEIIEM.



CoprupoBka
12. CopTupoBKa causinuemM

Hcxoonvie Oanmvie: MaccuB OOBEKTOB, (DYHKIUS JUIsl UX CpPaBHEHMs, KOJIWYECTBO
BBIYMCIIUTEIICH.

L]env: HanucaTh IporpamMMy JUlsl YIOpsSI0YMBaHMs MacCHBa NapajljIeIbHO HECKOJIbKUMHU
BBIYUCITUTEIISIMH.

IIpeononazaemviti anecopumm pacnapanieruéanus: MPU COPTUPOBKE CIMSHHUEM MacCUB
JIETUTCS. Ha JIB€ PaBHBIX IO pa3Mepy YacTH, KOTOPbIE COPTHPYIOTCS OTIEIBHO U CIMBAIOTCS B
onuH. TakuM oOpa3oM, CHOBa IojlyyaeM JiepeBo pekypcuu. Ilpumepsl pacnapaiienuBaHus 1o
JIepeBy CM. B 3a7aue 1 pazaena 3adauu ¢ ucnonb3osanuem oepesves.

BbiBox Ha dKkpaH
13. KoHTpoJ1b 32 BBIBOJOM Ha IKPAH HECKOJbKHX NOTOKOB

Hcxoounvie OanHvle: HET.

Llenv: nOOUTHCS ¢ TOMOIIBIO CPEACTB CHHXPOHU3ALUH, YTOOBI HECKOJIBKO BBIYUCIUTEICH
BBIBOAMJIM MH(OPMALMIO HA SKPaH B CTPOT0 ONPEICIIEHHOM MOPSIIKE.

[TporpaMma noikHa co3aTh 26 MOTOKOB, KaXbl M3 KOTOPBIX BBIBOAMUT CBOIO OYKBY
andasuta B OeckoHeUHOM IuKie. JJoOutbes, yToObl Bce OYKBBI BBHIBOAMIUCH B ali(haBUTHOM
HOPSIZIKE.

Pabora c paiiiamn
14. Konuposanmue ¢aiijia B HeCKOJIbKO NOTOKOB

HUcxoonvie Oanmnvie: (aiin, DUPEKTOpUS €ro OYyIyIIero pacrolOkKeHHs, KOIUYECTBO
BBIYMCIIUTEIICH.

Llenv: Hamucarh nporpammy JUisi KOMMpoBaHUs (aiiina B JIpyroe MecTo MapaiiesbHO
HECKOJIbKUMH BBIYUCIIUTEISIMHU.

IIpeononazaemviii aneopumm pacnapaiienusanus.

a) Kaxnpiii BbluncauTens OTKpbIBaeT (aitn oraenbHo. OHM Aenar ¢aiil Ha paBHbIE YacCTH,
KaX/Iblif KOIUPYET CBOIO YacTh (YuTast U3 Konupyemoro (aiiia u 3anuceiBas B ¢ailn pe3ynbrata
OJIOKM TaHHBIX (PUKCUPOBAHHOTO pa3Mepa).

b) (s Hureit ogHoro mporecca.) daiin oTkpeiBaeTcss oAUH pa3. Kakaplil BEIUMCINTENb TaKKe
JIOJIKEH CKOMMPOBATh CBOKO 4yacTh ¢aina. Ho, mockonbKy (aiinoBblil ykazarenb OOLIHM, 10CTyI
K HEMy JOJDKEeH OBbITh CHMHXpOHM30BaH. Ilocie ncnonbp3oBaHus ykazaTens (T.e. KOIMMPOBAaHUS
OUYepeHOTO OJIOKa JaHHBIX W3 CBOGH 4YaCTH) BBIYHCIHTENb JIOIDKEH BEPHYTH €ro B
NEepBOHAYAJIbLHOE MOJIOXKEHNE U CHOBA BKIIIOUMTHCS B O0pbOY 3a 001uii pecype.

15. KonupoBanue IHPEKTOPHMM BMeCTe CO BCeM ee COJAepP:KMMbIM (MapajieJii3M 10
¢paiinam)

HUcxoonvle Oamnble: TUPEKTOPUS UISI KOMUPOBAHMSA, JAUPEKTOpPHS €€ Oyaymiero
PacIoNOKEHHS.

Llenv: HammcaTh TPOTpaMMy IS KOIMHMPOBAaHUS JUPEKTOPUHM BMECTE CO BCEM ee
COJICPKMMBIM B JIPYro€ MECTO MapajieIbHO HECKOJIbKUMH BBIUUCIUTEISMHU.

IIpeononazaemviii ancopumm pacnapanienusanus: CHOBa JIJs ONEpaluy KOIMUPOBAHUS
MOYKHO COCTaBHMTbH JIEPEBO PEKYypCHM => pacnapajulelMBaHue IO JepeBy (3amada 1 pasnena
3a0auu c oepesvimu).

MoaenupoBanue

B manHOM pazjene cTyJIeHTaM MpeaiaraeTcs CMOJISIIMPOBATh CICIYIOIINE CUTYaIUH:
16. «TpenupoBka ¢pyTd01MCTOB»

Yuacmeyrowue evruucnumenu: GyTOONMUCTHI.

Obwuti pecypc: M.

Cumyayus: xomanga (GyTOOIMCTOB OTpadaThIBaeT WHAMBUIYyalIbHBIE NeHCTBUA. Kaxkabiid
urpaer 3a ceds. Llens ¢pyrOonucra — 3aBnaserb MsUOM M 3a0UTh Tosl. TakuM 00pa3oM, OH MOXKET
BBITIOJTHSATD J1BA JCHCTBUSL:

a) OOpOThCH 3a MAY.
b) OuThk MO BOpOTaM, KaK TOJIbKO M4 OKa3aJcs y Hero.



[Tocne ymapa mo BopoTam Bparaph BbIOMBaeT Msd B mose. DyrOonmuct 3aduBaeT roj ¢
OIIpEe/ICICHHONW BepOATHOCThIO. Komanma urpaer ompezeneHHOe BpeMs, IOTOM OIpeesseTcs
noOeUTeNb — M0 3a0UTHIM MSYaM.

17. «CemeiliHblii aBTOMOOWIIB)

Yuacmeyrowue evruucnumenu: 4ieHbl CEMbU.

Obwuti pecypc: aBTOMOOHITb.

Cumyayus: cembsi u3 4-x (N) yenoBek: oTell, MaTh, CHIH U I0Ub — UIMEET B PACIIOPSKEHUN
aBTOMOOWJIb. Y KaXIOr0 U3 HHUX TNEPUOJUYECKH TMOSIBIISCTCS SKEJIaHHe/He00XO0AUMOCTh
ucnonp3oBath ero. Ilonb3oBanue pmurcsa ciydaiiHoe Bpems. [lo uMcTedeHHHM OmMpeneneHHOro
BpeMeHH (M3BECTHOTO 3apaHee) OEH3MH aBTOMOOMIIS 3aKaHUMBACTCSA, U TOT, KTO B TOT MOMEHT
MOJIb3YeTCsl aBTOMOOMIJIEM, €lIeT €ro 3ampabBisiTh. Kpome TOro, cblH OTBETCTBEHEH 3a MBIThE
aBToMoOMIA. Takke M0 MCTEUEHHIO M3BECTHOTIO 3apaHee BPEMEHU aBTOMOOWIIBb 3arpsi3HSICTCS.
Ecnu chlH HaUMHAET MOJIb30BATHCS IPA3HBIM aBTOMOOMIIEM, OH €r0 MOET IEpe]] STUM.

HToro, Bce 4WiIeHbl CEMbU «yMEIOT» €3]JUTh Ha aBTOMOOWIIE, 3alpaBlIATh €ro, OKUIAaTh
ero ocBo0oxaeHust. CblH TOMUMO MPOYETO «YMEET» MbITh aBTOMOOUJIb.

18. «A’ponopt»

Yuacmeyrowue evruuciumenu: camoner.

Obwuii pecypc: B3IETHO-TIOCA0YHBIC TTOJIOCHI.

Cumyayusa: B T€YCHHE KaXIOTO Yaca B adpPOIOPTY MOSBISAETCS 5 caMOJIETOB, TOTOBBIX K
BBUICTY, © 5 €aMOJIETOB, TOTOBBIX TNPU3EMIIUTHCS (KaXIbIi W3 HHUX B CIy4ailHOe BpeMs B
mpeJenax 3Toro yaca). YToObl B3eTETh WM MPU3EMIIUTHCS caMolieTy, TpeOyercs 3 MuHyThl. B
a’poriopTe 2 B3JIETHO-ITOCATOYHBIE MTOJIOCHI.

19. «Bopoobu»

Yuacmesyrowue sviuuciumenu: Bopooeil.

Obwuii pecypc: XJIeOHbBIE KPOIIIKH.

Cumyayusa: 6abymka Ha CKaMelke nepuoamyecku (mycTh pa3 B Q muHyT) Opocaer
BOpoObsiM 1o oaHoi poBHO N xyeOGHbIX Kpomiek. Korma OpocaroT kpomiky xieba, HepBbli
NOJJIETEBIINI K HEM BopoOel XBaTaeT KPOUIKY, OTHOCUT €€ B CTOPOHY U ChEJAET. 3a CUET 3TOr0
OH TPOIYCKAET «PO3BITPHINI» cleayrouieil kpomku. [lepBoHauanbHO y ckameliku Haxonutcess M
BOpoObeB. Kaxaylo MUHYTY K cTae mpuieraer euie oguH Bopobeil. CreB P kporiek, BopoOeit
HaemaeTcs U yneraer. YToObl KOIMYECTBO BOPOOBEB HE YBETUUYHMBAIIOCH, TOJKHO BBITTOTHSATHCS
cootHorenue Q = N/P.

Htak, BopoOelt MOKET BBIMOIHITH EHCTBUS:

e [Ipunerets (poxaeHue mpouecca).
e JKnaTh pa3naum KpoIex.
e JlpaTbcd 3a KPOLIKY.
e OTyeTeTh C KPOIIKOW B CTOPOHY U CHECTH €€.
e Vierersh (CMepTh IpolLecca).
20. «Pa3naua kapT»

Yuacmeyrowue evruucnumenu: Urpox.

O6wuii pecypc: Koaoaa KapT.

Cumyayus: N UTPOKOB TSHYT KapThl 110 OJHOM 3 JIeXKaIIel epe HUMH KOJIOIBI.

Heob6xonumo oGecrnieunTs:

e OuepeTHOCTh I0CTYIA K KOJIOJE.
e PaBHOMepHOe pacripesieieHue KapT B KOJIOJIE.

MoXHO paau HHTEpeca Mociie pa3lavyd MOCYUTATh KOJHYECTBO OUYKOB B BBHITSHYTHIX HMH
KapTax U ONpPeAeTUTh MOOETUTENS.

3. IlpuMepbl BONPOCOB M 32124 /I KOHTPOJIBHBIX padoT
3 (oceHnHuii) cemecTp
Yactsl.



Kakas texHunyeckas 6a3za xapakTepHa sl IEPBOrO MEPHOAA BBHIUUCIUTEIBHON TEXHUKH
(1945-1955 r.r.)?

O MOJYIPOBOJHUKHU (TPaH3UCTOPBI, TUOIBI U T.1.)

O UHTErpaJIbHbIE MUKPOCXEMBI

O DJIEKTPOHHBIE JIAMIIBI

UYro 6p110 IPo0Opazom coBpeMeHHbIX OC?

O KOMIIMJISTOPBI C CHMBOJIMUYECKUX S3bIKOB

o OuMOIMOTEKH MAaTEeMAaTHYECKUX U CIIY)KEOHBIX IPOTPaMM

O CHCTEMBI ITAKETHOW 00pabOTKH

K gemy otHOcuTCs TepMuH crynuHr (Spooling)?

o K cOopy 3a/laHU ¢ OJJUHAKOBBIM HAOOPOM PECYPCOB B NAKEThI 3aJJaHUN

O K OpraHu3alil peajbHOTO BBOJA MakKeTa 3aJaHWii M BHIBOJA PE3yJbTATOB Ha
OT/ICJIbHBIX CHeIMaIn3upoBaHHbIX DBM

O K OpraHu3ally peaJbHOr0 BBOJA MAaKeTa 3a/laHUil ¥ BBIBOJA PE3yJIbTATOB HAa TOM
e KOMIIbIOTEpPE, KOTOPBII MPOU3BOAUT BBIUYUCICHHUS

IInanupoBaHue 3aJaHUi CTAJIO BO3MOYKHBIM:

O C IOSIBJICHUEM CHUCTEM MAaKeTHOU 00paboTKu

O C MOSIBJICHUEM IPEIBAPUTEIBHOM 3aMHMCH TTaKeTa 33JaHui Ha MarHUTHYIO JICHTY

O C MOSIBJICHUEM IIpe/IBapUTEIbHOM 3aKCH MaKeTa 3a1aHuil Ha MarHUTHBIN TUCK

Uro U3 HWXKE MEPEYUCICHHOTO SBISIETCS MYJIbTHIIPOTPAMMHBIMU BBIYUCIUTEILHBIMU
cucreMamu?

O CHCTEeMa, B KOTOPOU pealin3oBaH ciysuHr (Spooling)

O CHCTEMA, B MaMATH KOTOPOHl OAHOBPEMEHHO HaXOIUTCS HECKOJIBKO MPOrpaMM.
Korna omnma w3 mporpamMm OXUZAaeT 3aBEpIICHUS OIepalid BBOJA-BBIBOJA,
Jpyrasi IporpaMmMa MO3KET HCIIOJIHATHCS

O cHCTeMa, B MaMATH KOTOPOW HAaXOAMTCS HECKOJBKO MPOrpamMM, Ybe HCIOJTHEHHE
gyepeyeTcs M0 NPOLIECTBUH ONPEIEICHHOTO IPOMEKYTKa BpEMEHU

B03MOXHOCTP MHTEPAaKTUBHOTO  B3aWMOJCHCTBUS  TOJNB30BATENIi H  IPOTPAMMEI
BO3HHKAET C MOSBJICHUEM:

O CcHCTeM MakeTHOW 00paboTKu

O MYJBTUIIPOIPAMMHBIX BEIYUCIUTENbHBIX CUCTEM

O CHCTEM pa3JieJIeHHs] BpEMEHU

Paznenenne mnepcoHana, CBSi3aHHOIO € pa3paboTKoM M 3kciutyarauueit OBM, Ha
pa3pabOTYMKOB, CIEMUAIMCTOB IO OJKCIUTyaTallH, OIEPaTOPOB MW TPOTPaMMHCTOB
IIPOU30LLIO:

O B IIEPBBIN NEPUOJ] Pa3BUTHSI BBIYMCIUTENbHON TexHUKH (1945-55 r.r.)

O BO BTOPOIl epHo pa3BUTHS BEIYUCIUTENbHON TeXHUKH (1955- Havyano 60-x r.1.)

O B TPETHi NEepHOJ pa3BUTHS BBIYUCIUTENbHON TEXHUKH (Hadasio 60-x - 1980 r.r.)

[Tpu noctyne k daitny B cereBoit OC noabp30BaTeNb JOIKEH 3HATD:

O TOJBKO UM (aitna

O TOYHOE (PU3NYECKOE PACIIONIoKEHHE (haiina Ha JUCKe

o uMia (aiina, KOMIbIOTEP, Ha KOTOpPOM HaxoautTcs (ailia, U ceTeBoi crnocod
nocTyna kK MHopmMaruu B (aitie

[Tpu noctymne k ¢aitny B pacnpenenennoit OC noab30BaTeNb JOIKEH 3HATh:

O TOJBKO UMS (aiina

O TOouHOE (U3NUECKOe pacmoyiokeHue ¢aiaa Ha TUCKe

o wums (aiina, KOMIbIOTEp, HA KOTOPOM HaxoauTcs (aiy, U ceTeBOd Ccrocod
noctyna K uHpopmanuu B aiine

10. I3 KakuX COCTOSTHHI MPOIIECC MOXKET MEPEHTH B COCTOSIHUE odcuoanue?

O U3 COCTOSIHHUA poofcdeHue
O U3 COCTOAHHA 2OMOBHOCHb
O U3 COCTOSAHHA UCNOJIHEeHUE



11.

12.

13.

14.

15.

16.

17.

18.

N3 kakux COCTOSTHUM MPOLIECC MOKET MEPEUTH B COCTOSIHUE UCHOHeHUe?

O U3 COCTOSIHUS 0HCUOAHUE

O U3 COCTOSIHUSI 20MMOBHOCHIb

O U3 COCTOSIHMSI podicoeHue
Korna nponecc, Haxoasmuiics B COCTOSHUN 3aKOHYUI UCNONHEHUe, MOKET OKOHYATEIIbHO
IOKUHYTb CUCTEMY?

O IO MPOIIECTBUU ONPEAEICHHOI0 HHTEPBAIa BPEMEHU

O TOJBKO MPHU Nepe3arpy3Ke OneparioHHON CHCTEMBI

O TIOCIIE 3aBEepUICHHUS TPOLIECCA-POAUTENS
Kakue u3 mepeuucieHHbIX HUKE€ KOMIIOHEHTOB BXOJISAT B IOJIb30BATEIBCKUI KOHTEKCT
npouecca?

O COCTOSIHHE, B KOTOPOM HAaXOJUTCS MPOIece

O IpOrpaMMHBIN CUETYHK Mpoliecca

o wuHdpopmanus 00 yCTpOHCTBaX BBO/Ia-BbIBO/A, CBI3aHHBIX C IPOLIECCOM

O COJEPKUMOE PErUCTPOB MpoIeccopa

O KO/ U JIaHHbIE, HAaXOSIIUeCsS B aIPECHOM IPOCTPAHCTBE Mpolecca
Kakne u3 mepedncieHHBIX HIKE KOMIIOHEHTOB BXOAST B PErMCTPOBBIA KOHTEKCT
npoiiecca?

O COCTOSIHHE, B KOTOPOM HaXOAMTCS MPOLIEeCC

O INPOrpaMMHBIA CYETYHK ITpolecca

o uH(popmanus 06 ycTpoiicTBax BBOAA-BbIBO/IA, CBA3AHHBIX C IIPOIIECCOM

O CO/EpPKMMOE PErMCTPOB IpoLeccopa

O KOJ ¥ JIaHHbIE, HAXOIIMEecs B aIpECHOM MIPOCTPAHCTBE IMpoliecca
Kakne u3 mepeunciieHHBIX HUKE KOMIIOHEHTOB BXOISAT B CHCTEMHBIH KOHTEKCT
npouecca?

O COCTOSIHHE, B KOTOPOM HaXOJUTCS MPOIECcC
MIPOrpPaMMHBIN CYETUHK IMpoliecca
nHpopManus 00 YCTpOCTBaX BBOIa-BbIBOAA, CBI3aHHBIX C IPOLIECCOM
COJIEP>)KMMOE PETUCTPOB MpoIieccopa
KOJI U IaHHBIE, HaXOSIIUECS B aJIPECHOM IPOCTPAHCTBE MpoIecca
[Tpu MoaepHU3aIMK HEKOTOPOI ONEPAMOHHON CHCTEMBI, MOAIEP>KUBAIOIIEH TOIBKO TPU
COCTOSIHUS IIPOLIECCOB: 20MOBHOCMb, UCNOIHEHUE, OHCUOAHUe, TIPUHATO PEIICHUE BBECTH
JIBa HOBBIX CHCTEMHBIX BbI30Ba. OJIMH M3 3THUX BBI30BOB IO3BOJISET JIIOOOMY HpoIeccy
MIPUOCTAHOBUTH JKU3HEACITEIIBHOCTD JIIOOOTO JAPYyroro mpoiiecca (Kpome camoro ceds),
J0 TeX TMOp, MOKa Kakoi-mubo Mpolecc He BBINOJHUT BTOPOHW CHCTEMHBIH BBI3OB.
CKOJIBKO HOBBIX COCTOSIHUH TPOIIECCOB TIOSIBUTCS B CUCTEME?

ol

o 2

o 3
IIpn MoznepHU3aMU HEKOTOPOM ONEPALMOHHON CUCTEMBI, MOAAEPKUBAKOIIEN TOJIBKO TPU
COCTOSIHUSL TPOLIECCOB: 20MOBHOCMb, UCHONHEHUe, O0Jcudanue, PEIIeHO BBECTH JBa
HOBBIX CHCTEMHBIX BbI30Ba. OIMH W3 ATHUX BBI30BOB IIO3BOJIAET JIIOOOMY TIpOIECCY
IPUOCTAHOBUTH >KU3HEAEATENBHOCTD JII000r0 APYroro mpoiecca (Kpome camoro ceods),
0 TeX IMOp, MOKa KaKOW-TUOO TMPOIECC HE BBITIOJHUT BTOPOW CHUCTEMHBIA BBI3OB.
CKOJIBKO HOBBIX OIEpaluii HaJl MpolieccaMy MOSBUTCS B cUcTeMe?

o 2

o 4

o 5
[Tpu MoaepHU3aIUK HEKOTOPOI ONEPAIMOHHON CHCTEMBI, MTOIEP>KUBAIOIIEH TOIBKO TPU
COCTOSIHUSI TIPOLIECCOB: 20MOBHOCHb, UCNOJHEHUe, 0JXCUOdaHue, PEUIeHO BBECTH JBa
HOBBIX CHCTEMHBIX BbI30Ba. OJMH U3 3TUX BBI30BOB I03BOJIET JHOOOMY IpOLECCY
MIPUOCTAHOBUTH JKU3HEACITEIBHOCTD JIIOOOTO APYyroro mpoiecca (Kpome camoro ceds),

O 00O
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0 TeX IOp, MOKa KaKOW-TUOO TMPOIECC HE BBITIOJHUT BTOPOW CHUCTEMHBIH BBI3OB.
CKOJIbKO HOBBIX IIEPEXO0B U3 COCTOSIHUS UCNOIHEHUe TIOSBUTCA B CUCTEME?
o O
o 2
o 4
Ckonpko omepanuil Haj MpoLEccaMu CYIIECTBYET B Kypce «OlepalOHHbIE CHCTEMBbI
cemeiicta UNIX»?
o 4
o 6
o 7/
Kakas omepamus Haja mpoleccoM B MOJIENH, NMPUHSATOW B JaHHOM Kypce, HE HMeEeT
napHou?
O co3JaHue mpoiiecca
O 3aIyck Ipolecca
O U3MEHEHHE MPUOPHUTETA IIpolecca
B HekoTopo#t onepanvoHHOM cucreMe, noxoxed Ha UNIX, cymecTByer eIMHCTBEHHBIN
Croco® TMOpPOXKJIEHHS HOBOIO Ipollecca, KOTOpBbIM Oyner SBISAThCS TyOIMKaTOM
POIUTENBCKOTO IMpoliecca IO PErucTPOBOMY M I0JIb30BATEIBCKOMY KOHTEKCTaM, C
nomotiplo cuctemHoro BboBa fork(). J[ns 3ameHbl MONIB30BAaTEIBCKOTO KOHTEKCTA
nporiecca M 3alycka HCIONMHsAeMOro (Qaiijga ¢ UMeHeM a.out TMPUMEHSETCS] CUCTEMHBIN
BbI30B exec("a.out"). HeonbITHBINA IPOrpaMMUCT HaIMKCAN CIAEAYIONIYIO IPOTPaMMYy:
void main()
{inti; for (i = 0; i <n; i++){fork(); fork(); exec("a.out"); }while(1);}
I7Ie N - HEKOTOpas MOJIOKUTENIbHAsT KOHCTaHTa. CKOJBKO MPOIeccOoB OyIeT 3amyIieHo B
OTEpPAI[MOHHON CHCTeME B pe3yjibTaTe €€ BBIIIOJHEHUS, €CIHM MporpaMma a.out He
3aIyCKaeT HOBBIX IIPOLIECCOB?
o 2
o 4
o 2"
B xakmx ClIydasax IIPOHU3BOJUTCA HEBBITCCHAIOMICC KPATKOBPEMCHHOC IIJIAHUPOBAHUC
poieccoB?
O Korja IpOoLEecC MEePEeBOJUTCS U3 COCTOSHUS UCNOIHEHUe B COCTOSIHUE 3a8epUiil
UCNOJIHeHue,
O KOorja Ipolecc NePEeBOAUTCS U3 COCTOSHUS UCHOIHEHUEe B COCTOSIHUE 0dcUOaHue;
O KOTJa IpOoLEeCcC MEePEBOANUTCS U3 COCTOSIHUSL 0dfcUOaHUe B COCTOSTHUE 20MOBHOCHb.
Ha xakux mapamerpax MOKET OCHOBBIBATHCS JJOJTOCPOYHOE IIAHUPOBAHKE MTPOLIECCOB?
O Ha CTaTHYECKHX MapaMeTpax BBIYUCIUTEIHHONU CUCTEMBI;
O Ha JUHAMHUYCCKHX IMapaMeTpax BEIUHMCIIMTETbHOMN CHUCTEMBI,
O Ha CTaTHYECKHX MapaMeTpax MpOIeCcCOB;
O Ha JMHAMMYECKHX MapaMeTpax MpOIECCOB.
Kakve w3 mnepeyucieHHbIX aIrOPpUTMOB JONYCKAIOT HEOTPAHMUYEHHO  JOJroe
OTKJIaAbIBAHUEC BI)I60pKI/I OJHOT'O M3 I'OTOBBIX ITPOIECCOB HA HCIIOJIHEHHE?
o FCFS
o SJF
o RR
O MHOI'OYPOBHEBBIC OUCPCIn
Kakue u3 mnepeyuclieHHbIX aIrOPUTMOB MPEACTABIAIOT COOONW YacTHBIE CIydau
IJIaHUPOBAHUA C UCITIOJIB30BAHHUEM HpI/IopI/ITeTOB?
o FCFS
o RR
o SJF
O TapaHTUPOBAHHOC IIJIAHUPOBAHNEC



26. K xakoMy M3 NIEpEeunCIIEHHBIX JITOPUTMOB CTpeMHTCA NoBeaeHue anropurMa RR mo
Mepe yBEIMUYEHUS KBAHTA BPEMEHU?
o SJF
o FCFS
O TapaHTUPOBAHHOE IUIAHMPOBAHME IIPU OAHOM IIpOLIECCE€ HA  KaXKJOro
II0JIb30BATE.
27. K KkakoMy u3 IEPEUYUCICHHBIX QJITOPUTMOB TEOPETUYECKH CTPEMUTCA IOBEICHUE
anroput™Ma RR 1o mepe yMeHblIeHNs KBaHTa BPEMEHU:
o SJF
o FCFS
O TapaHTUPOBAHHOE IUIAHMPOBAHME TIIpU OAHOM IIpOLlECCE€ HA  KaXKJOro
II0JIb30BATEIA
28. Ilyctb B BBIYMCIUTENBHYIO CHCTEMY IIOCTYNAIOT IISATh IIPOLECCOB  Pa3IMYHOU
JUIMTEIILHOCTH MO CJICIYIOLIEH CXEMeE:
Howmep nponecca MOMEHT NIOCTYIIIIEHUS B Bpewms ncnonnenus
CUCTEMY
1 2 4
2 1 3
3 4 B
4 3 2
5 0 9
YeMy paBHO cpenHee BpeMsi OXXKMIAHUS Mpolecca (waiting time) mpu KCIOJIb30BaHUU
BbITecHAOIIEro anroputma SJF? Ilpu BbIUMCIEHMSIX CUUTaTh, 4YTO IPOLIECCHl HE
COBEpILIAIOT OIepalfii BBOAA-BbIBOA, BPEMEHEM MEPEKIIIOUCHHS KOHTEKCTa PEeHeOpeyb.
o 113
o 50
o 84
29. Ilyctpb B BBIYMCIUTENBHYIO CHCTEMY IIOCTYNAlOT IISATh IPOLECCOB  Pa3IMYHOU
JUIMTEIIbHOCTH MO CJICIYIOUIEH CXeMeE:
Howmep nponecca MoOMEHT NoCTyIIIEHUS B Bpewms ncnonnenus
CUCTEMY
1 2 4
2 1 3
3 4 B
4 3 2
5 0 9
Yemy paBHO cpefHee Bpemsl OXHJAHHs Ipolecca (waiting time) mpHu HCHOIb30BAHUU
HeBbITecHAIero aiaroputMa SJF? Ilpu BbIYMCIEHUSX CUUTaTh, YTO MPOLIECCH HE
COBEpILIAIOT ONepalfii BBOAA-BbIBOA, BPEMEHEM MEPEKIIIOUCHNS KOHTEKCTa peHeOpeyb.
o 113
o 50
o 84
30. [Ilycte B BBIYMCIUTENBHYIO CHCTEMY IIOCTYNAKOT ISATh IPOLECCOB  Pa3InYHON

JUINTEIIbHOCTHU C Pa3HBIMHU PUOPUTETAMH T10 CIEAYIOLIEH cXeMe:

Howmep nponiecca | MOMEHT ITOCTYIIIEHUS B Bpewms [Ipnopurer
CUCTEMY VCIIOJIHEHUS
1 3 10 1
2 6 4 0
3 0 4 3
4 2 1 4
5 4 3 2
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YeMy paBHO cpefHee BpeMs MEXIy CTapTOM IMpolecca M ero 3asepiieHueM (turnaroud
time) mpu UCMONB30BaHUKM BBITECCHSIOIIETO MPUOPUTETHOTO IulaHUupoBanus? [lpu
BBIUMCJICHUSIX CYHUTATh, 4YTO IHIPOLECCHl HE COBEPIIAIOT OIepaluii BBOJA-BHIBOJIA,
BPEMCHEM IMEPEKII0YCHHS] KOHTEKCTa TpeHeOpeyb. HauBhICIIMM IPUOPUTETOM SBIISICTCS
npuoputer 0.

o 10.6
o 134
o 15.0

Kakasg kareropusi cpeacTB CBs3M NOJIy4YMja HauOoOJbllee paclpoCTpaHEHHE B
BBIUMCIIUTEIbHBIX CUCTEMAX?
O CHUTHaJIbHbIE
O KaHaJIbHbIE
o paszenseMas MaMsaTh
Kakoli U3 BapuaHTOB aJgpecallid MOXKET MCIIOJNb30BaThCs AJIi OpraHU3aluu Iepeladyu
uHopmManuu uepes pipe?
O CHMMETpHUUHAas IpsMas agpecanus
O acUMMeTpUYHas IpsMas ajipecarus
o HempsMas ajapecanus
Kakoe u3 nepeuncieHHbIX yCIOBUH Ha/EKHOCTHU CBS3M HE MOXKET ObITh BBIIIOJHEHO CO
CTOIPOLIEHTHOM rapaHTUell Npu BHINOIHEHUN OCTAIbHBIX YCIOBUN?
O HE NPOUCXOAUT NMOTepU UH(OPMALIH
O HE IIPOUCXOJUT MOBPEKACHUS UHPOPMALIUU
O He HapyllaeTcs MOpsAJOK JaHHBIX B Ipoliecce oOMeHa
CKOJIBKO MPOLIECCOB MOTYT OJJHOBPEMEHHO HMCIOIb30BaTh OJIHO U TO K€ CPEACTBO CBSI3H,
MOJIb3YSICh CAMMETPUYHOMN MPSIMOM aapecauuen?
o 2
O MPOU3BOJILHOE KOJIUYECTBO
O OTBET 3aBUCUT OT TOIO, SBJSAETCS JIM CPEACTBO CBSI3U MAYIUIEKCHBIM WIIU
CHUMITJIEKCHBIM
Kakwue nporeccel MOTyT 0OMeHUBaThCS HHpopMaruei yepes FIFO?
o TOJBKO mporece, cozaasmuii FIFO, u ero npouecc-pedbeHok
O TOJIBKO MPOIIECCHI, UMEIOIIHE 001Iero poaurens, coznasmiero FIFO
O IIPOU3BOJIBHBIE IIPOLIECCHI B CUCTEME
Kakwue niporieccsl MOryT 0OMeHHUBATHCS HH(OpMaIie yepes pipe?
O TOJIBKO ITPOLIECC, CO3IABLINI PIPE, U €ro HeMmoCPEACTBEHHBIN MPoIecc-PeOeHOK
O TOJILKO MPOIIECCHI, UMEIOIIHME OOIIETro POAUTENS, CO3IaBIIeTo Pipe
O IIPOU3BOJIBHBIE NIPOLIECCHI B CUCTEME
B onepannoHHBIX cHCTeMax, MOJACPKHUBAIOUIMX HUTH HcnoiHeHus (threads) BHyTpu
OJIHOTO IIpollecca Ha YPOBHE sApa CHUCTEMBI, INPOLECC HAXOAUTCA B COCTOSHHUH
20MOBHOCMb, ECIIN:
O XOTs OBl 0/1Ha HUTH MpOLIecca HAXOAUTCS B COCTOSTHUM 20MOBHOCHb
O XOTs Obl O/IHa HUTh MCIIOJHEHUS HAXOAUTCS B COCTOSIHUU 20MOBHOCHb, N HET HU
OJTHOW HUTHU B COCTOSTHUM 0JfCUOaHUE
o XoTs Obl OJJHAa HUTH IMpoIlecca HAXOAUTCA B COCTOSHUU 20MOBHOCHb, N HET HU
OJIHOI HUTHU B COCTOSIHUM UCHOTHEHUE.
B onepannoHHbIX cucTeMax, MOAJNEPKUBAIOIIUX HUTH HcrionHeHus (threads) BHyTpu
OJTHOTO TIpoIiecca Ha YPOBHE SJIpa CUCTEMBI, HapsAIy ¢ OJ0KaMu yrpaBlieHHs MPOIecCaMu
(PCB) cy1iecTByIOT CTPYKTYPBI JaHHBIX 151 yripasieHus Hutsmu - TCB (Thread Control
Block). Vkaxwure, kakue NaHHbIE W3 MEPEUUCICHHBIX HIKE XPAHATCS, MO BalleMy
MHeHU10, B TCB:
O JaHHBIE O (hailax, UCTIOIb3YEMBIX ITPOLIECCOM
O yKazarejb CTeKa



39.

40.

41.

42.

43.

44,

45.

46.

O UAECHTU(HUKATOP MOJb30BATENS, HHUIIMUPOBABLIETO paboTy mpolecca
B omnepanuoHHBIX cUCTeMax, MOJACPKUBAIOUINX HHUTH HUcmonHeHus (threads) BHyTpH
OJIHOTO IIpOLiecca Ha YPOBHE sJIpa CUCTEMBI, HapsALy ¢ OJOKaMHU yIpaBlIeHUs MPOLecCaMy
(PCB) cyiecTByIOT CTPYKTYpBI JaHHBIX s yrpaBieHus Hutsmu - TCB (Thread Control
Block). Vkaxwure, kakue HaHHblE U3 IEPEUYUCICHHBIX HUXKE XPaHATCS, IO BalleMy
MHeHwnio, B TCB:
O COAEP>KMMOE PErUCTPOB IpoLEccopa
O JIaHHBIE, ONMCBIBAIOLIUE PACIIOIOKEHNAE aJPECHOr0 MPOCTPAHCTBA IIPOLIECCOPA
O IPUOPUTET HUTHU UCIIOJIHECHHUS
Paccmotpum aBe aktuBHOCTH, P 11 Q:
P: Q:
y=X+2 Z=X-3
f=y-4 f=z+1
Habop u3 3Tux ABYX aKTUBHOCTEH SIBISETCS:
O JIeTEPMHHHUPOBAHHBIM
O HEJIETEPMUHUPOBAHHBIM
O JI€TEPMHUHUPOBAHHOCTH 3aBUCUT OT 3HAYECHHUS X
Paccmotpum aBe aktuBHOCTH, P 11 Q:
P: Q:
y=x+1 Z=X-3
f=y-4 f=z+1
Habop u3 3Tux ABYX aKTMBHOCTEH SIBISETCS:
O JIeTEpPMHUHHUPOBAHHBIM
O HEJIETEPMUHUPOBAHHBIM
O JI€TEPMHUHUPOBAHHOCTH 3aBUCUT OT 3HAYECHHUS X
Ecnu nnist Hekotoporo Habopa akTUBHOCTEN yciioBUsi bepHCTaiiHa HE BBINOJIHAIOTCA, TO
Ha0Op aKTUBHOCTEH SBISETCS:
O JIeTepMHUHHPOBAHHBIM
O HEJIETEPMUHUPOBAHHBIM
O MOXeET OBbITh KaK HeIeTEPMUHUPOBAHHBIM, TaK U J€TEPMUHUPOBAHHBIM
ITprieM B3aMMOUCKIIIOUEHUS IPUMEHSAETCS:
O JuId TOro 4TOOBI y Mpoliecca He ObUIO KPUTHUUECKOTO ydacTKa
O JUIsl YCTPAHEHUS YCJIOBHSI TOHKU
O JUIsl TOrO 4TOOBI MPOIIECCH] HE UCIIOJIB30BAIIU OJJHU U T€ K€ PECYPCHI.
Tepmun race condition (yciioBue roHKH) OTHOCHTCSL:
o K Halopy MpoIEecCOB, COBMECTHO HCIOJIb3YIOLIUX KaKoi-Tnbo pecypce
o K Habopy MpoIECcCOB, JEMOHCTPUPYIOIUX HeIeTePMUHUPOBAHHOE MOBECHNE
O K Habopy MpOIECCOB, ISl KaKJI0T0 U3 KOTOPBIX BAXKHO 3aBEPIIMTHCS KaK MOXKHO
ObIcTpee
TepMUH «KpUTHYECKasi CEKLUS» OTHOCUTCS:
O K yyacTKy mpoliecca ¢ HauOoJIbIIMM 00bEMOM BBIYHCIUTEIBHON paboThI
O K YYacTKy IIpolecca, B KOTOPOM IIPOLIECC COBMECTHO C APYIMMH IpoOILieccaMu
HCIOJIB3YET pa3JielsieMble IIEPEMEHHBIE
O K Y4YacTKy IIPOIiecca, BBIITOJIHEHHE KOTOPOrO COBMECTHO C JPYTHMHM NPOLECCAMU
MO’KET IPUBECTH K HEOJHO3HAYHBIM PE3yJIbTaTaM
Kakne nu3 ycioBuid 1l OpraHM3aluy KOPPEKTHOIO B3aWMOJEHCTBHS JBYX IPOILIECCOB C
MOMOUIbIO IPOIPAMMHOIO aJITOPUTMA BBINIOJIHEHBI JJIS AITOPUTMA «IIEPEMEHHAA-3aMOK»!
O YCJIOBHE B3aMMOMCKIIOUYEHUS
O YCIOBHE IIporpecca
O YCJIOBHME OTPAaHUYEHHOTO OKHJIaHUS
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Kakue u3 ycinoBuil i1 opraHu3alid KOPPEKTHOTO B3aUMOJECUCTBUS JBYX MPOLECCOB C
NOMOLIbI0 IPOrPAaMMHOIO  AJATOPUTMA  BBINOJHEHBl JUIA  allOPUTMA  «CTPOTOE
YepeOBAHUE):

O YCIJIOBUE B3aUMOMUCKIIOYECHHUS

O yCIIOBHE Mporpecca

O yCIIOBHE OTPAHUYEHHOTO 0’KMJIAaHUS
Kakue u3 ycimoBuil 411 OpraHu3aluy KOPPEKTHOTO B3aMMOJCHCTBUS ABYX IIPOLIECCOB C
MOMOIIBIO0 IPOTPAMMHOTO AJITOPUTMA BBITTOJIHEHBI IS aITOPUTMA «(IIaru TOTOBHOCTH:

O YyCIIOBHE B3aUMOHUCKIIOYCHHUS

O yCIIOBHUE Iporpecca

O yCIIOBHE OTPAHUYEHHOTO O’KHMJIaHUS
B ¢pyaknusx-meronax MOHUTOPOB X0pa OOBIYHO PEaTU30BBIBAIOTCS:

O TOJIBKO IIPOJIOTH U IUJIOTH KPUTUYECKUX Y4aCTKOB

O KPUTUYECKHUE YUACTKH B3aUMOJICHCTBYIOIINX IIPOLIECCOB

O TOJBKO pa3IMyHbIe ONEpallUU HaJ BHYTPEHHHMH IE€PEMEHHBIMH MOHHUTOpaA (Kak

olepaluy HaJl BHyTPEHHUMHU IepeMeHHbIMU Kiacca B OOII)

VYciioBHBIE TEpEMEHHBIE B MOHUTOPAX X0pa 0OBIYHO HCIIOJIB3YOTCS:

o Ui obecrieueHus] B3aMMOUCKITIOYECHUSI B KPUTHIECKUX yIacTKaX KOOMEPAaTUBHBIX

IIPOLIECCOB

o Ui oOecreueHusl B3aMMOCUHXPOHU3AIMH KOOIIEPATUBHBIX MPOLIECCOB

O Ul IIepefayy JaHHBIX MEXy KOONIEPAaTUBHBIMH MIPOLIECCAMU
Kakue u3 mnepedyucieHHbIX MEXaHU3MOB CHUHXPOHM3AIMM OOBIYHO PEATU3YIOTCS B
BBIUNCJIUTEIBbHON CUCTEME C TOMOLIBIO CIEIUAJIBHBIX CUCTEMHBIX BBI30BOB?

o cemadopsl JeikeTpsl

O MOHHUTOpPHI X0pa

O ouepeaH COOOIICHUH
OTtnaaka nporpaMm, coJepkKaliiux o4eHb 00JbII0e KOJIMYECTBO ceMadopoB, 3aTpyAHEHA,
TaK Kak:

o TpedyeT CrenuagIbHOro NPOrpaMMHOr0 00eCIIeYeHUS

o omMOOYHBIE CUTYALIUH TPYAHOBOCIPOU3BOINUMBI

O Ul XOPOILEro MPOrpaMMHUCTa HUKAKUX 3aTPyIHEHUN HE BOSHUKAET
Jnst yero Hy>KE€H CHUHXPOHU3HMPYIOUIUMN TMPOIEcC MpU peanu3anuu cemMadopoB uepes
ouepean COOOLIeHUI:

o s yno0CTBa pean3aluu

o s obecriedeHus: B3aMMHON CUHXPOHM3ALUU KOOIIEpaTUBHBIX IPOIIECCOB

o Ui obecrieyeHus: aToMapHOCTH onepauuii P u V
PaccMoTpuM MexaHM3M CHUHXPOHHM3AllMM, Ha3bIBaeMblii OWHApHBIMU ceMadopamH.
bunapnsiii cemadop — 310 cemMadop, KOTOPBIH MOXKET MPUHUMATh BCETO JIBa 3HAUCHMUS:
0 u 1. Onepanuss P s atoro cemadopa BBIISIIUT Tak ke, Kak M g cemadopa
JeiikeTpbl, a onepauus V 3akioyaercs B MPOCTOM MPUCBaUBaHUM ceMa(opy 3HauEHUs
1. bunaphsie cemadopsl:

o 005a7al0T MEHBILIMMU BO3MOKHOCTSIMH, YeM ceMadopbl JleHKCTpsl

o o0nagaroT 6OJIBIIMMHU BOZMOKHOCTSAMH, YeM ceMadopbl JefKcTphl

O DJKBHUBAJIECHTHBI ceMadopam JleHKCTpbl
Ha xakoM ypoBHE HepapxXuu namsITH HaXOJUTCsI POrpaMmMa B IIPOLIECCE BBIMOIHEHUS?

O Ha MarHUTHOM JIUCKE

O B ONEPAaTUBHOH MaMATH

O pa3Hble KOMIIOHEHTHI IPOTPaMMbl MOTYT HaXOUTHCS Ha Pa3IMYHbBIX YPOBHAX
Yem o0ycnoBieHa 3pHpeKTUBHOCT HEPAPXUUECKOM CXEMbI MaMsATH?

O CKOpOCTBhIO 0OMEHA C OlepaTUBHON MaMSThIO

O MPUHIUIIOM JOKAJIbHOCTH

O KOJMYECTBOM YPOBHEW B HEPAPXUH.
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Ha xakom sTane ocymiecTBIs€TCs CBSI3bIBAHUE JOIMUYECKOIO U (PM3UYECKOTO aJPECHBIX
IIPOCTPAHCTB Ipolecca B coBpeMeHHbIX OC?
O Ha 3TaIe BHIIOJIHEHUsA
O Ha JTare 3arpy3Ku
O Ha 3Tane KOMIWIALUH
Buytpennss pparmenranus - 3T10:
O IOTepsl YacTH MaMATH, BBIAEICHHOM ITpoLeccy, HO He MCII0JIb3YeMOi UM
o pa3OueHue aAPECHOTo MPOCTPAHCTBA MpoIecca Ha (pparMeHThI
O IOTEPH YaCTH MaMATH B CXEME C TUHAMUYECKUMH (TIEpEMEHHBIMU) pa3eaaMu
Bo3MoxHOCTR Opranmzanui B OOJNBIIMX MPOrpaMMax CTPYKTYp C MEPEeKPBITUIMH
(overlays) o6yciosena:
O HAINYHEM B IporpaMme OOJIBIIOro KOJMUECTBAa HE3aBUCHMBIX MPOLETyP
o pa3OueHHeM NamsTH Ha HECKOJIbKO (PUKCUPOBAHHBIX pa3/eiioB
O MPHUHIUIIOM JIOKAIbHOCTH
Yro nmoHUMaeTcs Mol TEPMUHOM «BHEILIHSSA (pparMeHTaLus»?
O TMOTEeps YacTH MaMATH, HE BBIJICICHHON HU OJTHOMY ITPOIIECCY
O IMOTeps YacTH MaMATH B CXeMe ¢ PUKCUPOBAHHBIMU pa3JielaMU
o Haimyue (ParMeHTOB MMaMSTH, BHEIIHUX 10 OTHOIIEHUIO K MPOLIECCY
Kakas u3 cxem ynpapieHHs NaMAThIO [10/IBEpP)KEeHA BHELIHEN (pparMeHTanuun?
o cxema ¢ (PUKCHPOBAaHHBIMH pa3jeliaMu
O CXeMa C JUMHAMUYECKUMH pa3JielaMu
O CTpaHWYHas OpraHU3aIys
Kakas u3 cxem ynpaBieHus NaMsThIO [10JIBEPKEHAa BHYTPEHHEN (parMeHTanun?
o cxema ¢ (PUKCHPOBAaHHBIMH pa3jeiiaMu
O CerMeHTHas OpraHu3aIus
O CTpaHWYHas OpraHU3aIys
Tabnuua crpanul npoiecca - 3To:
O CTPYKTypa, HCHOJb3yeMass [UIi OTOOpaXXEHHS JIOTUYECKOTO  aJPECHOTO
IPOCTPaHCTBA B (PU3UUECKOE MTPHU CTPAHUYHOM OpraHu3aluy NaMsITH
O CTpPYKTypa, OpraHM30BaHHAs JUIsI ydeTa CBOOOJHBIX M 3aHATBHIX CTPaHUYHBIX
0JI0KOB
O CTPYKTYpa, OpraHU30BaHHAs JJIsl KOHTPOJIS JOCTYIA K CTPaHUIIAM TIpoIecca
B ueM cocToMT mNpeMMyIIECTBO CXEMbl BUPTYyaJbHOW MaMATH 10 CPaBHEHUIO C
OpraHu3aIei CTPYKTYp € epEeKPhITHEM?
O BO3MOKHOCTh BBIIIOJIHEHHUSI IPOTpaMM OOJIBIIETO pa3mepa
O BO3MOXKHOCTh BBITIOJTHEHHUSI TPOTPAMM, pa3Mep KOTOPBIX NPEBBIIIACT pa3Mep
OTIEepPaTUBHON NMaMsITH
O DKOHOMHS BPEMEHH TPOTPaMMHUCTa TIPH pPa3MENIEHHHd B TMaMATH OOJBIINX
nporpaMm
UYem 3amuch B TaOJUIE CTPAHHI] B CXeME CTPAHUYHON BHPTYAJIbHOW MAMSATH OTIIMYACTCS
OT COOTBETCTBYIOIIEH 3aMKCH B clIy4yae NPOCTO CTpaHUYHON OpraHu3anuu?
O HAIMYHEM HOMEpa CTPAaHHUYHOTO Kajpa
O HalIW4yueM OUTa MPUCYTCTBUS
O HAINYHEM aTpUOYTOB 3AIIUTHI CTPAHHIIBI
Kakast u3 paccMOTpEHHBIX HM)KE CXEM YIPaBJICHUS MaMAThIO MPUTOIHA JJIs1 OpraHU3auu
BUPTYAJIbHOW MTaMSTH?
O CTpaHUYHas
O CerMeHTHas
o cxeMa ¢ (PMKCHPOBAaHHBIMU pa3JieflaMH
O cXeMa C TUHAMUYECKHMH pa3JieaMu
Paz0Ouenue 10ruyeckoro aipeCHOro MpOCTPAaHCTBA MPOLECCa HAa CTPAHULIBI B CTPAHUYHOM
CXeMe YIpaBJICHUS aMSIThIO OCYIIECTBIISIETCS:
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O TMpOrpaMMHCTOM, IOCKOJIBKY OH MOKET CHeNaTh 3TO CaMbIM ONTHMAaJbHBIM
obpazom
O KOMIIMJISITOPOM, KOTOPBI MOXKET BBIINOJHUTH pPa3MEIIEHUE Pa3InYHBIX
KOMITOHEHTOB ITPOTrpaMMbl Ha Pa3HBIX CTPAHUIIAX
o wMenemkepoM namsathy OC u OGIOKOM yIlpaBieHHs MNaMsITbIO HE3aMETHO [
porpaMMucCTa
Brrunciure HoMep CTpaHUIIbl MAMSTA U CMEIIEHUE JIs JIOTHYECKoro aapeca 32768, ecinu
pasmep crpanulbl paBeH 4K6. Ctpanuisl HymepyroTces, HauuHas ¢ 0.
o 8u0
o 5u409%
o 7u0
CKOJIBKO 3amuceil COACPKUTCS B OAHOYPOBHEBOM TaONHIlE CTpaHUI] B cucteme ¢ 32-
pa3psIHON apXUTEKTYPOH U pa3MepoM cTpaHuilbl 4K67?7

o 2%
o 220
o 212

[Tpeamnonoxum, 4To Ui OpraHU3alyy JIByXypOBHEBOM TaONUIbl CTpaHULl 32-pa3psIHbIi
JIOTHYEeCKUH aspec pa3duBaeTcs Ha TpH mois: a,b,c. Tperbe mojae — ¢ — 3TO cMenieHne
BHYTpU cTpaHulbl. OT 4yero 3aBUCUT KOJMYECTBO CTPAHUI] B JIOTHUECKOM aJPEeCHOM
IIPOCTPAHCTBE Ipouecca?

O 0T pa3Mepa Bcex Tpex mosiei

O 0T pa3mepa 1o C

O OT pa3mMepa IoJis a
B BhlunCINTENBHON CHUCTEME CO CTPAaHWYHOW OpraHu3auuedl namsaTH U 32-X OUTOBBIM
aJipecoM pasMmep CTpaHULbl cocTaBisgeT 8 MoOaiir. [[ns HekoTroporo mpouecca tadbauia
CTpaHHUL B 3TON CUCTEME UMEET BUJL

1 0x00000000
2 0x02000000
5 0x06000000
6 0x10000000

Kakomy puznueckomy agpecy cooTBeTCTBYeT joruueckuii agpec 0x00827432:

o 0x27432

o 0x02027432

o 0x10027432
B JUKOM KaHHHOAIBLCKOM IIJIEMEHH BOKpPYI' KOTJIa C HHIHCﬁ CIIAT JUKapu M I10Bap.
N3navanbHO B KOoTNe Haxoautcs N mopumit msca. Jlukapu 1mo ouepeau MpocChINaroTces,
OepyT M3 KOTIAa MOPLHMIO Msica, ChENAIOT €ro M 3achIMaloT cHoBa. Jlukapp, He
oOHapyKUBIIMK Msca B KOTie, OynuT nosapa. [loBap HaxoauT A0ObIYY U CHOBA TOTOBUT
N nopuuii, He OANMYyCKask HUKOTO K KOTJIY BO BPEMs IIPUTOTOBJICHMS, TIOCIE YETO TOXKE
3aceinaeTr. Mcnonb3ys cemadopsl JleHKCTpbl M, IpU HEOOXOIMMOCTH, pasjeiseMble
NEpEMEHHBIE, TMOCTPOHTE KOPPEKTHYIO MOJENb MPOUCXOJSIIETO, OIHMCAaB MOBEICHHUE
KaXJI0T0 U3 JUKapeld 1 MoBapa ¢ MOMOIIbIO OTAEIbHBIX MPOIECCOB.
B JANUKOM KaHHHOAILCKOM IIJIEMEHH BOKpYI' KOTJIa C rmmef/i CIIAT JUKapu M I10Bap.
N3navanbHO B KOoTNe Haxoautcs N mopuuid msca. Jlukapu 1mo odepeau MpocChINaroTCs,
OepyT M3 KOTJIa TOPHUIO MsCa, CHEAAIOT €ro M 3achIMaloT CHOBa. JlWKapb, He
OoOHapy>XKUBIIMK MsAca B KOTJe, OynuT nosapa. [loBap HaxoquT 100bIYy U CHOBA TOTOBUT
N nopuuii, He OANMYCKasi HUKOTO K KOTJIY BO BPEMsI IPUTOTOBJIEHMS, TIOCIE YETO TOXKE
3aceimaer. Mcnonmb3yss  MOHUTOpbI  XOpa, MOCTPOHTE  KOPPEKTHYIO  MOJEINb
IPOUCXOJAIIEr0, OMNKMCAB IOBEAEHHE KAaXIOTO0 W3 JUKaped W moBapa C IOMOIIBIO
OTJENBHBIX MPOIECCOB.



74.

B nukoM KaHHMOAJIbCKOM IUIEMEHM BOKPYI KOTJa € MUINEH CHAT JUKapu W IOBap.
N3navanbHO B KOTiIe HaxoxuTcd N nopumi Msca. JIMKapu Mo odepeau MpPOCHIIAKOTCS,
OepyT U3 KOTJIa MOPLUIO MsACA, ChENAIOT €ro M 3achllaloT CcHoBa. Jlukapp, He
OoOHapy>KUBIIMK MsAca B KOTie, OynuT nosapa. [loBap HaxoquT 100bIYy ¥ CHOBA TOTOBUT
N nopumii, He IOAITyCcKasi HUKOTO K KOTJIy BO BpeMs IIPUTOTOBIIEHUS, IIOCIIE YETO TOXKE
3aceplmaeT. lcnosib3ys KiIacCHMYeCKHe Od4epequ COOOLIeHUil, MOCTPOWTE KOPPEKTHYIO
MOJIEJIb IIPOUCXOSAILErO, ONUCAB MTOBEACHNUE KaKI0T0 U3 TUKAPEN U IT0Bapa C MOMOILBIO
OTJIENbHBIX IIPOLIECCOB.

YacTtb 2.
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N3BecTtHO, 4TO BpeMs aocTymna K omepatuBHOM mamsatu 100 He, a Bpems gocryna K
accouratuBHoW mamMatu — 10 Hc. YacroTa momajgaHuil B aCCOIMATUBHYIO MaMSITh MPHU
obpamenun k pganHeiM (hit ratio) cocraBmser 90%. Yemy paBHO cpemHee Bpems
oOpareHus 3a TaHHBIM K MTaMSTH JIJIs1 OJTHOYPOBHEBOW TAOIMITBI CTPAHUIL?

o 19muc
o 120 HC
o 168 uc

JUis onoBelIeHHs] BBIYUCIUTEIBHOM CUCTEMBI 00 OTCYTCTBUM HYKHOW CTpaHHIBI B
HaMSATH UCIOJIb3YETCS:
O MEXaHU3M CHCTEMHBIX BHI30BOB
O MEXaHU3M annapaTHbIX IpepbIBaHUN
O MEXaHU3M HCKIIIOYUTEIbHBIX CUTYalUH
Kakyro crpareruto ynpapiaeHHs] NaMsITbI0 MOXET pEaIU30BaTh aJIrOPUTM BbITAJIKUBAHUS
crpanun LRU?
O CTpaTeruio pa3MELIECHUs CTPAHMIIBI B MaMITH IPU HAJIMYMU CIIHCKA CBOOOIHBIX
KaJpoB
O CTpaTeruio YIpeXJIaoUleil BBHIOOPKH, KOIJIa KPOME CTpPaHUIbl, BBI3BABLICH
UCKJIIOUUTENIBHYIO CUTYALUIO, B IAMATh TAK)KE 3arpy’KaeTcst HECKOJIBKO CTPaHUII,
OKpY’KalOIIUX e
O CTpaTeruo 3aMeIeHus
Kakoli pe3yapTaT MOXXET HMMETh aHauu3 OuTa MoaM(QUKAIMK, BXOJALIETO B COCTaB
aTpuOyTOB CTpaHUIIbI?
O YMCHbIICHUE BpeMeHH 00paboTku page fault'a BBuay TOro, 4TO KOIUS CTPAHHIIBI
y’)K€ UMEETCs Ha JUCKE
O HEO0OXOAMMOCTb KOPPEKIMH 3alHCH O CTPAHHUIIE B TAOJIMIIE CTPAHUL, TOCKOIbKY
COJIEP/KUMOE CTPaHUIIBI U3MEHEHO
o OJIOKMpPOBKY CTpPaHHIIBI B MaMsITH JJii TOrO, YTOOBl COXPAaHUTh W3MEHEHMUS
COJIEP’)KMMOT0 CTPAHUIIbI B HETPUKOCHOBEHHOCTH
Kakue neicTBusi OOBIYHO BBINOJHSET OINEpallMOHHAs CHCTEMa B TOM Ciydae, €ciH
npoliecc 0OpaTHIICs K OTCYTCTBYIOLIEH CTpaHUIle, a CBOOOAHBIX KaJpOB B HATUYUH HET?
O TMPUOCTAHABIMBAET 3TOT MpOIECC 10 TE€X IOp, MOKa B CHCTEME HE TMOSABSITCS
CBOOOJTHBIE Ka/IpbI
O INPHUOCTAHABIMBAECT MPOLECC, HAXOAUT HEKOTOPBIM 3aHATHIA Kaap OCHOBHOM
namsITH, MepeMelaeT B Cilydae HaJo0OHOCTH €ro COAEPKUMOE BO BHEIIHIONO
namsTh, TEPENUCHIBAET B 3TOT CTPAHWYHBIA KaJAp COACPKUMOE JIOTHYECKOU
CTpaHMIIBI M3 BHEIIHEH MaMATH, IIOCIE Yero BO300HOBISET BBINOJIHEHHUE
nporecca
O BBIIPY)KAET IIPOLIECC HA JTUCK
Jls HeKoTOporo mpoiiecca, 3amyIlieHHOrO B BBIUUCIUTENBHON CUCTEME CO CTPaHUYHOMN
opraHMsanel mnamsatu ¢ ucnonb3zoBanuemM LRU anroputma 3aMenieHus CTpaHUL,
BbIJIeTICHHE Tpoleccy 4 KaapoB maMsaTtu npuBogut K 11 page fault’am, a Bbnenenue 6
KaZpoB maMsaTH — K 9 page fault'am (BHawane Bce kanapbl cBoOOAHBI). Kakoil (kakue)
BapHaHT(bl) KoJu4decTBa page fault'oB g Toro e mporecca M TOro e KOJIMYECTBa
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KaJIpOB MOXET OBbITh TMOJydeH mnpu wucnoib3oBaHun OPT anroputma 3amenieHus
CTpaHuIl?

o 12u8

o 8u’7

o 7u8

o 9ub
Jl71s HeKOTOPOTO IpoIecca U3BECTHA CIEAYIOIIas CTPOKa 3alpOCOB CTPAHMIL MaMATH 1, 5,
2,3,2,1,4/5/1,2,3,4,1,5, 2,1, 3, 2, 4. CkonbKO CUTyaluii OTKa3a CTpaHuUIlbl (page
fault) Bo3HUKHET i JAaHHOTO TMpollecca MPU HCIOJIb30BAHUH AJIrOPUTMA 3aMEIICHHSI
crpanun FIFO (Fist Input Fist Output), eciu mporieccy BbiAeACHO 3 Kajapa maMsaTu?

o 15

o 12

o 10
JJ11 HEKOTOPOTO MPOoLIEecca U3BECTHA CIIENYIOIAsl CTPOKA 3alIPOCOB CTPAHMIL MamsTH 1, 5,
2,3,2,1,4,5,1,2,3,4, 1,5, 2, 1, 3, 2, 4. CKOIbKO CUTyallMii OTKa3a CTpaHUIIbI (page
fault) Bo3HWKHET I AaHHOTO Tpolecca NPU UCIOJIb30BAHUH AJITOPHTMA 3aMEIICHHSI
ctpanunl LRU (the Least Recently Used), ecnu npouieccy BbiaeneHo 3 kaapa namsatu?

o 15

o 12

o 10
Jl71s1 HEKOTOPOTO MpoIecca U3BECTHA CIEAYIOIIAsl CTPOKa 3alpOCOB CTPAHMUIL MaMATH 1, 5,
2,3,2,1,4,5,1,2,3,4, 1,5, 2, 1, 3, 2, 4. CKOIbKO CUTyalluii OTKa3a CTpaHUIIBI (page
fault) Bo3HUKHET I AaHHOTO TpOIlecca MPU HCIOJIH30BAHUHM AJITOPUTMA 3aMEIICHUS
ctpanunl OPT (optimal), ecu mporieccy BBIICICHO 3 Kaapa maMsTu?

o 15

o 12

o 10
daiinoBas cucrteMa BKrogaercs B coctaB OC Jj1st TOro, 4ToObI:

o 93} deKTUBHO UCIIOIB30BATH JUCKOBOE MMPOCTPAHCTBO

o obecrneuuTh MOJb30BaTENd YHOOHBIM HHTepdelcoM sl paboThl C BHELIHEH

MaMSThIO

O TOBBICHTH MTPOU3BOAUTEILHOCTh CHCTEMBI BBOIa-BHIBOIA
N3BecTHO, 4yTOo B OosbimmHcTBe OC (aiin mpeacrapiser co60i HECTPYKTYPHUPOBAHHYIO
NOCJIeI0BAaTENbHOCTh OalTOB M XpaHHUTcs Ha aucke. Kakxoil cmocod goctymna oOBIYHO
npUMEeHsieTcs K TakuM (aiinam?

O TIOCIENOBATEIbHBINA

o IpAMOI

O MHJECKCHO-TIOCIIE0BATENbHBIN
Jlns yero mo okoH4YaHWH PabOTHI ¢ (ailioM MPUHATO BBINOJHATH ONEPAIMIO 3aKPBITHS
(close) daitna?

O 4YTOOBI OCBOOOIUTH MECTO BO BHYTPEHHUX TAaOIUIaX (ailioBoi cucTeMbI

o 4TOOBI MEPEBECTH yKa3aTesb TEKYIEeH MO3UIMU B Havajo (aiina

O 4TOOBI pa3pemuTh JOCTYM K (ailly Ipyrum mnpoieccam
BxoauT i nMs kaTtanora, B KOTOPOM HaxoauTcs ¢aii, B mojHoe uMs (aiina Ha TucKe?

O HE BXOJUT

O BXOJWT

O 9TO 3aBUCHT OT TOTO, SBJISIETCS JaHHBINA KaTajaor pabouynum
Cxema BBIJIENIEHHUS TUCKOBOTO TPOCTPAHCTBA CBS3HBIM CIHCKOM OJIOKOB HE HaIia
HIXPOKOTO MPUMEHEHUS, TaK KaK:

o He3((PEeKTUBHO HCIOJIb3YET IUCKOBOE MPOCTPAHCTBO

o TpebyeT OOJBIIOro KoJIruuecTBa oOpalleHnii K JUCKY MpHU paboTe ¢ daitnamu

O CTpajaeT OT BHYTpeHHeH (pparmeHTannn



89. OCHOBHBIM MPEUMYIIIECTBOM HCIIOIB30BaHMS TaOmHIbl oToopaxkenus danos (FAT) mo
CpaBHCHHIO C KJIACCHYECKOU cXeMOu BBIACJICHUA CBA3HBIM CIIMCKOM SBJISICTCA:

(o]
(o]
(o]

COKpAIllEeHNE KOJMYEeCTBA 0OpaIIeHUN K TUCKY
MOBBIIICHHAS] HA/IS)KHOCTh
00J1ee SKOHOMHYHOE UCIIOJIb30BAHKE JUCKOBOTO MIPOCTPAHCTBA

90. bosbimmHCTBO (aiioBbIX cucteM, mojepkuBaeMbix OC  UNiX ams  BblaesieHUs
JIMCKOBOTO IMPOCTPAHCTBA, UCIIOIB3YET CXEMY:

o
o
o

C UHJIEKCHBIMU y3JlaMU
CBSI3HOT'O CIIUCKa OJIOKOB
BBIJICJIEHUS HEITPEPBIBHOM MOCIIEIOBATEIBHOCTH OJIOKOB

91. Ilpeamonoxum, uto oaud u3 (aiimoB B OC UNiX ’KeCTKO CBS3aH C ABYMS pa3IHYHBIMU
KaTaJloraMH, MPUHAUICKANMMA PA3IUYHBIM TOJIb30BaTeNIsIM. UTO MpOM30MIEeT, eciu
OJIMH M3 TI0JIb30BaTeNIel yaaut aiin?

o
o
o

(aiin aBTOMaTUYECKH YIAIUTCS U3 KaTajora BTOPOTO MOJIb30BATENs
coJiepKaHue KaTajora BTOPOro M0JIb30BaTelsl HE U3MEHUTCS
crcTeMa OTMEHHUT ONEepaIuio yaaaeHus aiiia

92. Kaxkue u3 nepedyrcieHHbIX CUTYaI[Mil BOSHUKAIOT CHHXPOHHO ¢ paboToii mporeccopa?

o
o
o

IIPEPBIBAHUS
UCKIIFOYUTEIIBHBIE CUTYallu1
IIPOTPaMMHBIE IPEPBIBAaHUS

93. Kakwue u3 MCPCUNCIICHHBIX CI/ITyaI_[I/Iﬁ BO3HHUKAIOT npez[CKa3yeMo?

o
o
o

94. Kakue

IIPEPBIBAHUS
UCKIIFOYUTEIIBHBIE CUTYALIUU
IIPOTPaMMHBIE IPEPBIBAHUS
U3 TIEPEUUCIICHHBIX CHUTyalud OOHApyKUBAIOTCS IPOLECCOPOM  MEXKIY

BBIIIOJIHEHHEM KOMAaHI?

o
o
o

MIpephIBaHU
HCKJIIOYUTEIIbHBIE CUTYaIIHI
MIPOrpaMMHBIE MTPEPHIBAHUS

95. Kakue u3 mapamMeTpoB 3ampoca K >KECTKOMY JHUCKY OOBIYHO YYUTBIBAIOTCS TpHU
IUTAHUPOBAHUHU 11OCJIEJOBATEILHOCTH 3alIPOCOB?

o
o
o
o

BH/JI OIIEpALIHI
HOMED CEKTOpa
HOMED LWIHH]pA
HOMED OPOKKHU

96. Kakue M3 BapHaHTOB pealn3allid CHCTEMHOTO BbI30Ba read MOTyT MpOYMTAaTh MEHbIIE
6aiiT, yem 3anpocui mporecc?

o
o
o

ACUHXPOHHBIN
OIOKUPYIOLTHIICS
HEOJIIOKUPYIOLIUICS

97. Kakue u3 mepedncieHHbIX (YHKIMI 0a30BOM MOACHCTEMBI BBOAA-BBIBOAA MOTYT OBITH
JIeJIeTUPOBAHEI ipaiiBepam?

o

o

o
o

MoAJepKKa OJOKUPYIOMIMXCS, HEOMOKUPYIOUINXCS U aCUHXPOHHBIX CHUCTEMHBIX
BEI3OBOB

o0paboTka oOmHMOOK M MpepbIBaHUM, BO3HUKAIOIIUX IPH OMNEpalUsx BBOJA-
BEIBOJIA

Oydepu3arus U KIIMIUPOBAHUE BXOIHBIX M BBIXOIHBIX JAHHBIX

IJTAHUPOBAHUE MOCIIEI0BATEIIBHOCTH 3alIPOCOB HA BBIMIOJIHEHUE ONEpaIluii BBOJA-
BBIBOJIA

98. Ilyctp y Hac umeercs auck ¢ 80 numuaapamu (ot 0 mo 79). Bpems nepememienus
TOJIOBKM MEXIY COCETHUMH LUIMHIpPaMH cocTaBiseT 1Mc. Bpems ke nepeBoja rojnoBKu
¢ 79-ro Ha 0-i munuHap coctaBisieT Bcero 10 mc. B Tekymmit MOMEHT BpEMEHH T'OJIOBKA



HAXOJUTCS Ha 45-M LHUJIMHAPE U ABUTAETCS B CTOPOHY YBEJIUYEHHUSI HOMEPOB IMJIMHIPOB.
Ckonbko BpeMeHH OyneT oOpabaThIBaThCs CIEAyIOINasi MOCIEJ0BATEIBHOCTh 3allPOCOB
Ha yteHue muimuHapos: 10, 6, 15, 71, 1, 62, nnsa anroputma SSTF (BpemeHaMu uTeHUS
[WIMH]IPOB U CMEHBI HATIPABIICHUS JIBIKCHUS TTPEHEOpeyb)?
o 121 wmc
o 96 mc
o 59mc
99. [lycte y Hac umeercss auck ¢ 80 mwmmnHapamu (ot 0 mo 79). Bpems mnepemenieHus
TOJIOBKM MEXIY COCETHUMU LUIMHIpPaMH cocTaBisieT 1mc. Bpems ke mepeBoia rooBKU
¢ 79-ro Ha 0-i1 nunuHap coctasiser Bcero 10 Mc. B Tekymuii MOMEHT BpEMEHU T'OJIOBKA
HaxoAuTcss Ha 45-oM UWIMHIpPE W JBUTAETCS B CTOPOHY YBEIMUYEHUS HOMEPOB
HIPOB. CKOJBKO BpeMEHU OyJeT 00padaThIBaThCs CICAYIOMIAs MTOCIEI0OBATEIIEHOCTD
3ampocoB Ha 4YTeHWe uuiauHApos: 10, 6, 15, 71, 1, 62, mna amroputma C-SCAN
(BpeMeHaMu YTeHUs IIWIMHPOB U CMEHBI HAIPaBJICHUS JIBIKEHUS TIpeHeOpedn)?
o 121 wmc
o 96 mc
o 59 mc
100. [Tycte y Hac umeercs auck ¢ 80 mumnapamu (ot 0 1o 79). Bpems nepemenienus
TOJIOBKU MEX]Ty COCETHUMHU LUJIMHAPAMH COCTaBIIsieT 2 Mc. B Tekymuii MOMEHT BpeMeH!
roJIOBKa HaXOJUTCS Ha 23-M HWIMHAPE W JBUTACTCS B CTOPOHY YBEIHWYCHUS HOMEPOB
IMHIPOB. CKOJBKO BpeMeHU OyeT 00padaThiBaThCs CAeAYIOIIasl MOCIeI0BAaTeIbHOCTD
3anpocoB Ha ureHue mwmHapos: 11, 22, 10, 73, 1, 12, anroputma SCAN (BpemeHnamu
YTEHUS UWIMHIPOB U CMEHBI HANIPABIIEHUS ABM)KEHUS TOJIOBOK NpeHeOpeyb)?
o 362 wmc
o 268 mc
o 188 wmc
101. Kakue omepaiioHHble CHCTEMbI MO3BOJIIOT B3aMMOJCHCTBOBATH YAalIEHHBIM
mpoleccaM HM  HMMEIOT CXOJHO€ CTPOCHHE C AaBTOHOMHBIMH  BBIYUCIIHTEIIBHBIMU
cucremamu’?
O CETEBbIC ONEPAIMOHHBIE CUCTEMBI
O paclpeaeNeHHbIe ONEPALMOHHBIE CUCTEMBI
O OIllepallMOHHBIE CHUCTEMBI, MOJJACPKUBAIOIINE pPadOTy MHOTOIPOILIECCOPHBIX
BBIYHUCTUTENbHBIX CUCTEM
102. CKOJIBKO YAJICHHBIX aJpPeCcOB MOKET HMETh CETEBON KOMITbIOTEP?
O TOJBKO OJIMH
o He bojee IByX
O TMOTEHLIHMAIBHO MIPOU3BOJIIBHOE KOJIUYECTBO
103. IlyctTe B HEKOTOPOM CETEBOM OIEPAMOHHOM CHCTEME CYIIECTBYET TpH
Pa3IMYHBIX MPOTOKOJIA TPAHCTIOPTHOTO YPOBHS, HCIIONB3YIOMUX COOCTBEHHBIE aJIpECHbIC
MpocTpaHcTBa MOPTOB. CKOIBKO THUIIOB COKETOB CYIIECTBYET B TaKOM cUcTeMe?
O OJuH
o TpHu
O 3aBHCHT OT peajn3aliu
104. [TycTh y HAC ecTh JIOKaJIbHAsI BBIYUCIUTEIbHAS CETh, JIOCTATOYHO JOJITOE€ BPEMS
pabotaroniass ¢ HeW3MEHHOW Tomojorumeit u ©Oe3 cbOoeB. Kakue anropurmsl
MapHIpyTH3allMA TapaHTUPYIOT JOCTAaBKy TAKETOB JIaHHBIX OT OTHPaBUTENS K
MOJIy4aTellto Mo Kparyanmemy mytu?
O QJITOPUTMBI JJABUHHON MapIIpyTU3AIIUN
O QJITOPUTMBI COCTOSIHUS CBSI3€H
O MapuIpyTHU3aIus OT HCTOYHUKA JTAHHBIX



105. ITycTh y Hac ecTh JIOKalbHAsl BBIYMCIUTEIbHASA CETh, JOCTATOYHO JOJITO€ BpEMs
pabotatoniass ¢ HEM3MEHHOM Tomonorneii u 6e3 cOoeB. Kakue anroputTmsl
MapuUIpyTU3alui FapaHTUPYIOT JOCTaBKY AKETOB AAHHBIX 110 KpaTJaiiieMy myTu?

O AIrOpUTMBI (PUKCUPOBAHHON MapIIPYTH3AIHH

O BEKTOPHO-AMCTaHIMOHHbIE AJITOPUTMBI C METPUKOM KOJMYECTBA IIEPEXOA0B
MEXy KOMIIOHEHTaMHU CETH

O ITOPUTMBI CIIy4allHOW MapUIpyTU3aLUU

106. Kakpne kareropum CpeACTB CBSI3M MCHOJB3YIOTCS IPH  B3aUMOJCHCTBUU

yJIaJIEHHBIX ITPOLECCOB?
O CHUTHAJbHBIC
O KaHaJbHbIE
O paznenseMas maMsTh

107. Kakoii ypoens stanonnoi moaeian OSI/ISO orBeyaer 3a co3mannue KOHTPOJIBHBIX

TOYEK NP OOIIEHUH YIAJIEHHBIX MPOLIECCOB?
O CeTeBOH ypOBEHb
O TPAaHCIOPTHBIA YPOBEHb
O YpOBEHb CeaHca

108. Kaxkoii yposenb stanonHoit mogenu OSI/ISO otBeuaer 3a noctaBky uH(GOpMaum

OT KOMIIbIOTEPA-OTIIPABUTENS K KOMIIBIOTEPY-10JyYaTesto?
O CETEeBOU ypOBEHb
O TPaHCHOPTHBIH YPOBEHb
O YpOBEHb ceaHca

109. Kaxkoii ypoBenb stanonnoir Mmogenu OSI/ISO orBeyaet 3a gocTaBKy HHDOPMAILIUH

OT TIPOIIeCCa-OTIPABUTENS MIPOLECCY-TIOTydaTeINt0?
O CeTeBOHl ypOBEHb
O TPAaHCIOPTHBIA YPOBEHb
O YPOBEHb INPUIOKEHUIN

4, IIpumepbl TeM KypCOBBIX padoT

Tema KypcoBoil pabOThl JaeTcsi MO YCMOTPEHHUIO MpemnojaBaTens (C y4eToM TOXKeJIaHUun
CTYAECHTOB, KOTOPbIE MOT'YT Ipe/ylaraTb CBOM TE€MbI), PE3YJIbTaT peaIH3aliy J0JDKEH BKIOYATh
B3aMMOJICICTBHE C MOJIb30BaTeNIeM (II0JIb30BATEILCKUN MHTEp(ENC B BUIE MEHIO, KEIATEIbHO
rpau4ecKkoro, XOTs BO3MOXHBI M TEKCTOBBbIE BEPCHM TMpH yciaoBUM HcmosbzoBaHus OOII
6ubmuorex). KypcoBas paboTra MOXET BBINOJHATHCA KOJUIEKTUBHO (2—3 den.), JOJKHA
BKJIIOYATh NapajielbHOe UCIIOJHEHNE KOMIIOHEHT (HalpuMep, BKIIOYaTh HUTH MM HECKOJIBKO
B3aUMOJICCTBYIOIINX MPOIECCOB) U UCIOIB30BATh MPUMHUTHUBEI CHHXPOHU3AINH (00s3aTEIHHO).
Pasmep kypcoBoii — He MeHee 600 crpok Ha C# nmmm C++, HallMCAaHHBIX OJHUM YEJIOBEKOM.
Taxoke MOIDKHBI MCIIOJIB30BaThCS KOJUICKIIMU JTAHHBIX 10 BbIOOpYy aBTopa (AT — ATL, STL u
T.1.).

Tema KypcoBoii pabOTHI YTBEPIKIAETCS HE TIO3XKE, YeM B (peBpaie.

Bce xapTHMHKM JOJDKHBI PUCOBAaThCS B 4 LBETaX € MCIOJb30BAHUEM AITOPUTMOB IIBETOBOIO
pa3MasblBaHus (IU3EpUHTa).

1. lamno:

MPSIMOYTOJIBHBIN Mapajielienune]; ¢ JaHHbIMA Ha pPaBHOMEPHOH MNpsSMOYTrojbHOW ceTke (B
KaKI0M Touke y3/1a 3D CeTKH 3aaH0 CKaJSIPHOE 3HAaUYEHUE)

I[MocTpouTh: 00bEMHBIE HM30MOBEPXHOCTH 3aJaHHOW (YHKIMM C  OCBEIIEHHEM  OT
¢ukcupoBaHHOro HampasieHus. HaOmroneHue nTpPoBOAUTCS Takke €  (PUKCHUPOBAHHBIX
HarpaBieHuit (26 - 6 ToproB kyOa, 8 BepiuH nox 45 rp., 12 pedep mox yriom 45 rp.)

B (ailsie B TEKCTOBOM BHJIE 33/1aHO:

N M K - gucino y3710B 1o kaxao# ocu (X, y, z) - TunuuHoe 3Hadenue - 100 x 100 x 100

3areM NxMxK uucen - 3Ha4eHus GyHKIUU B COOTBETCTBYIOIIMX Yy3J1axX



Merton NOCTpoeHHUs: HENMpOo3pauHbIMHM KyOMKamMM cTaHfapTHoro Buja. KyOuk cuuraercs
HEMPO3pavyHbIM, €CIM XOTs Obl OJHO YIJIOBOE 3Ha4YeHHE Ooblie (PUKCUPOBAHHOTO 3HAYEHUS
U30I0BEPXHOCTH.

Jis  kaxnmoro (DMKCHPOBAHHOTO HAIPABJICHUS OKpaH MOJApasfensercs Ha "CToaOouku',
NEepHEeHINKYIIpHbIE K 9KpaHy. [Ipoekuus mo0oro Kyouka B 3TOM CTOJIONKE OyAeT OAMHAKOBOIA,
T.. eciu Mbl OyzneM mepebuparh KyOWKHM HauuMHas OT OMKalMX K SKpaHy, TO Hainus
HENpO3payHbIif, Mbl MOXEM HE aHAJIU3MPOBATH BCE OCTABLIMECS B CTOJIOMKE M NEPEXOAUTh K
CJICAYIOIIMM CTOJIOMKaM. DTO OMpEeaessieT CaeIyOIni alropuTM:

1 B cooTBeTcTBUE C YIJIOM 3peHUs pa3duBaeM Bce KyOMKHU Ha CTOJIOMKH, IPOCLUPYIOIIHECcs Ha
OJTMHAKOBBIE IIJIOMIA/KH.

2  BHYTPH KaXKJOIO CTOJIOMKA COPTUPYEM KYOUKH IO PACCTOSHUIO 10 3KpaHa

3 HayMHaeM rnepebop OT PKpaHa: KaK TOJBKO MbI HAIIUIM HETPO3PAuHbIi KyOuK (Te XOTs Obl
OJIHO M3 8 YIJIOBBIX 3HaYeHUI OOJbllle Hallero (PUKCHPOBAHHOI'O 3HAYEHUs U30IIOBEPXHOCTH),
MBI PHCYEeM €ro Ha SKpaHE€ C YYETOM pacCTOSHHMS 10 HEro W yria 3peHust (Moib3ysich
CTaHJApTHBIMU (hOpMyJIaMH SIPKOCTH - C¢M KHUTY Pomkepca), U mepexoauM K CIeIyIoLeMy
CTOJIOUKY.

3agaHue: co3laTh IMPOrpamMMy, IO3BOJSIONIYK0 CUUTBHIBaTh pa3Hble (ailiabl C HCXOAHBIMU
JAaHHBIMHU, BBIOUPATh TOUYKY 3pCHHSI, BEKTOp ocBemieHus, help. Kaxnas rpans kyOuka pucyercs
OJTHOTOHHOM, HO IIBET €€ ONpeAesseTcs B 3aBUCHMOCTH OT €€ I0JIOKEHHsI B IPOCTPAHCTBE B
COOTBETCTBHE C (pOpMyIaMH pacueTa OCBELEHHOCTH.

Hcnonautenu: 1 - MeHto (BbIOOP TOYEK 3peHHusi), 1 - COOCTBEHHO aJITOPUTM.

5. Jlano:

OPSMOYTOJIbHBIM Mapajiesienune] ¢ JaHHbBIMM Ha PAaBHOMEPHOW NPSMOYTOJIbHOW ceTke (B
KaKJ0M Touke y3/1a 3D ceTKH 331aH0 CKaJISIPHOE 3HaUYEHUE)

IHocTponTh: 00BEMHBIE HU30MOBEPXHOCTH 33JaHHOM (QYHKLHMH C OCBELICHHEM oT
(UKCHPOBAHHOI'O HANPaBJICHUS.

B (ailsie B TEKCTOBOM BH/JIE 33/1aHO:

N M K - gucino y3710B 110 kaxa0# ocu (X, y, z) - Tunu4Hoe 3HaueHue - 10 x 10 x 10

3ateM NxMxK uucen - 3HaueHus1 GyHKLINU B COOTBETCTBYIOLIMX Yy3J1axX

Metoa mocTpoeHUs: SBHOE HaX0XKICHHE TOYEK H30MTOBEPXHOCTH PEIICHNEM YpaBHEHHS.

JUis  KaXIoro MHKCela SKpaHa NPOBOAUTCS NEpHEHAUKYIsAp (JIyd 3peHus), MpuyeMm
OTIPENIENAIOTCS MaTEMAaTHYEeCKHE KOOPAWHATHI TOTO JTy4a. 3aTeM HaXOAUTCS TIEPECEUSHHE ITOTO
Jdy4ya ¢ u30moBepxHocThio (pemas ypaBHeHue F(x0,y0,z) = Const mo z, u mosyyas TOUKY
nepecedeHus jiyya ¢ uzomnoBepxHocTbio (x0,y0,z0) - moapasymeBaercs, 4To Jiyd MCHYIIEH W3
touku (x0,y0) 1 uaeT napajuieaIbHO OCH Z, @ KOPEHb 3TOT0 YpaBHEHUS BbIOMpaeTcs: Onvkalmii
K 9KpaHy). B moxy4eHHOM 3Ha4eHUH TOUYKH ONpEAEIseTCss HOPMalb K 3TOW W30IOBEPXHOCTH, U B
Y4ETOM PACCTOSIHUS 10 TOUKH M YIia 3peHus (I0oJab3ysach CTaHIApTHBIMU (hopMylaMH SIPKOCTH -
cM kHUry Pomxkepca) craBuM Touky Ha 3kpaH. OOparuTe BHMMaHHME Ha BbIOOp HampaBiIeHUS
HOpMaJIi (BHEIIHSS WIK BHYTPEHHSA).

Jnist onipenesieHus 3HAYSHHUSI BHYTPH STYEWKH MCTIOB30BATh TPHIIMHEHHYIO HHTEPITOJISIINIO, IS
OTIpe/ieNIeHUs] TOUKH TepecedeHusl - MeTO/bl MPocToi uTepanuu, HpioToHa, JeeHus monojiam.
JUiss DKOHOMHH pPAacYeTHOTO BPEMEHHM MOXHO HCKAaTh pEHIeHHe He B KaXAO0H TOdYke, a ¢
HEKOTOPhIM IIaroM MO TOPU30HTAJIM M BEPTHKAJIHW, 3alOJHAS 3HAYEHUS B IPOMEXKYTKE C
MTOMOIIBIO OMJIMHEWHOW WHTEPTIOJISAIIUN 1IBETOB.

3amaHue: co3laTh IMPOrpamMMy, MO3BOJSIONIYIO CUHUTHIBATH pasHble (ailabl ¢ MCXOIHBIMU
JTAHHBIMH, BBIOMPATh TOUKY 3PEHUS, BEKTOP OCBEUICHHUS, METOJI pacdeTa sIPKOCTH, METOJ pacueTa
KOpHs ypaBHEHus, help.

Hcnonuutenu: 1 - MeHIo0 (BbIOOp TOUYEK 3peHUSs), | - aNropuT™M MHTEPIONIALNHN, 3HAUEHUH BHYTpU
SYEEK U PELICHUs] ypaBHEHUH.

6. Jano:

OpSMOYTOJIbHBIM Mapajiesienune] ¢ JaHHBIMA Ha PaBHOMEpPHOW NPSMOYTOJbHOW ceTke (B
KaxJ101 Touke y37a 3D ceTku 3a1aH0 CKaJIIpHOE 3HAYCHUE)



IMocTponTh: O0O0BEMHBIE H30IOBEPXHOCTH 33JaHHOM (YHKIMM C  OCBEIIEHHEM  OT
(UKCUPOBAHHOTO HANPaBJICHUS, 0003peHHE ¢ PUKCUPOBAHHOTO HATIPABJICHUSI.

B (ailsie B TEKCTOBOM BH/JI€ 33/1aHO:

N M K - gucio y3:108B 110 Kaxa0# ocu (X, y, z)

3ateM NxMxK uucen - 3HaueHus1 GyHKINUU B COOTBETCTBYIOLIMX Yy3J1ax

Metoa nmocTpoeHus: pa30reHne MOBEPXHOCTH Ha IOCTATOYHO MaJIble KYCKH.

Bes matematnueckass 001acTh CUMTAeTCs MOTPYKEHHOW B KyO, pa3OMTBIA Ha sS4YEHKH, YHUCIO
KOTOPBIX SIBJISIETCS CTENEHBIO ABOMKU. BHYTpH MaleHbKOTO KyOHMKa BOCIIOJHEHHE 3HAYCHUS
IPOBOJUTCS TPUIMHENHHON nHTepnossanueil. Habmonenue Beerna npoBoguTes ¢ Topua Kyoa.
Anroput™m dBIIS€TCS pPEKypcUBHBIM (ainroput™ Bapnoka). Ha kaxngom 1mare pexkypcuu
paccmatpuBaercs Ky0. Eciiu oH nmpocToii (T.€. MM OH LEIUKOM IIPO3payHblil - BHYTPH HErO HET
COOTBETCTBYIOIIMX 3HAYCHUN H3OMOBEPXHOCTH, WM IEIUKOM MOXET OBITh IMOCTPOEH Kak
€/IMHOE 11EJI0€ - HAalIpUMeEp, OH IOJHOCTBIO COJEPKHUTCA B CAMOM MaJICHbKOM KyOUKE CETKH), TO
OH OTPHUCOBBIBAETCSl LEIMKOM WJIM WTHOPUPYETCS, B IIPOTUBHOM CIIydae OCYILECTBISAETCS
pa3OueHue ero Ha 8 MeHbIIUX KyOHMKOB (JeJIeHHEM IOoIoJiaM M0 KaXJOW OCH), U IMpoueaypa
MOBTOPSIETCS ISl KaXI0TO M3 KyOHKoB. IIpy MOBTOpEHHH YYHUTHIBAECTCS BUIUMOCTb, T.€. €CIU
ONMVOKHUHM K 9KpaHy KyOMK LIEJTMKOM HENpo3paydeH, TO CIEAYIOUIMH 32 HUM OT 3KpaHa KyOWK He
paccmarpuBaercs. M3o00pakeHne Hempo3payHOil 00JacTH KyOuKa JeliaeTcs C MCIOJIb30BaHUEM
TPUIMHEHHONW MHTEPIOJISILIMUHU - YIaCTOK U30IIOBEPXHOCTH MPECTABIACTCA KYCKOM OMIMHEHHOM
MIOBEPXHOCTH, KOTOpasi 3aTeM HM300pa)kaeTcsi C y4eTOM PACCTOSIHHSA O TOYEK IKpaHa W yria
3peHus (0Ib3YACh CTAaHAAPTHBIMU (hOopMyTIaMH IPKOCTH - ¢cM KHUTY Pomxkepca).

3amanue: co3laTh MpOrpamMMmy, MO3BOJISIONIYIO CUHUTHIBATH pasHble (ailiibl ¢ UCXOIHBIMHU
JTAHHBIMM, BBIOUPATh TOUKY 3PEHUS, BEKTOP OCBEILECHUS, METO/1 pacyeTa sipKOCTH, METO pacyeTa
KOpHS ypaBHEHHus, help. Bapuanus 3agaum - 7100aBUTH @porpamMmy Iepecuera
(IeperHTEePIONALMH) HAa HOBYIO CETKY JIaHHBIX NPH U3MEHEHHUHU YTJIa 3pEHHUS.

Wcnonaurtenu: 1 - MeHto, 1 - anroput™ pa3OueHHid U onpeneneHne BUANMOCTH, 1 - OTpHCOBKa
OMIMHEHHBIX MOBepxXHOCTeN (+1 Ha MEePEenHTEPIOIIALMIO - €CIIU TOTpedyeTcs).

7. 1aHo:

Habop xaoTHuecku 3aJaHHBIX TOYEK B JIBYMEPHOM IPOCTPAHCTBE CO CKAJSPHBIM 3HAYEHHUEM B
KaXXJI0U U3 HUX

ITocTponTh: M30JIMHUM 3HAYEHWH, INPOMU3BOJIBHBIE CEYEHMs, a TaK JK€ LBETOBYIO KapTy
UCIIOJIb3YSl OTPAaHUYEHHBIA HAOOp 1BETOB. Tak ’e Ha/lo MOCTPOUThH B TPEXMEPHOM 00BbEME KapTy
BBICOT (KakK B 3a/1aue HOMep 5)

B (baiiie B TEKCTOBOM BHJIE 33/JIaHO:

N - ymcio y3710B

3areM Nx3 yucen - KOOpaAuHaTHI (X,y) U 3Ha4eHUs PYHKIUU B COOTBETCTBYIOIIUX Yy3JIaX

Metoa nmocTpoeHus: TPHAHTYIISIIKS TOJyYEeHHOTO Habopa TOYeK, a 3aTeM IMOCTPOEHUE U30IMHUI
METOJIOM OTCJIEKUBAHUS NIEPECEUeHHUH (MCIOB3YS JIMHEWHYIO HHTEPIIOJISALNIO 3HAUEHUI BHYTPH
TPEYroJabHUKOB). Kpome TOro, ocCymecTBiseTcs MOCTPOEHUE LBETOBOM KapThl - JIMHEHHOU
UHTEPIIONSIIMYA 1IB€TA B COOTBETCTBUM CO 3HAUEHUSMU B y3/1aX U 33JaHHBIM [Ia0JOHOM
rpajaLui.

Tpuanrymnsanus Habopa Touek - 3TO paz0ueHHe Ha0opa TOYEK Ha TPEYrOJIbHUKU TaK, YTO 3TOT
Ha0Op TPEyroJbHUKOB MOKPBIBAET BBITYKIYI0 000JI04Ky Habopa ToYeK MIOTHO, 6e3 mpobesoB u
nepeceyeHuii, KpoMe TOro, MUHUMAIbHBIA YTOJ TpPEYrojibHUKa B 3TOM Habope SBISETCS
MaKCHUMaJIbHBIM. TpUAHTYIISIIMS OCYIECTBIISIETCA CAEAYIOLINM aJrOPUTMOM:

1 co3maercst TpeyroiabHUK, 3aBEIOMO BMEIIAIOIIHNI B c€0s1 BCE TOUYKH (BO3MOXKHO, YTJIBI 3TOTO
TPEYroJbHUKA MOTYT OBITh CO3/IaHbI CIIELUAIIBHO).

2  nmoOamisieTcss HOBast TOYKa W3 Habopa. [Ipu sTOM ompezensieTcs TPEYrodbHHUK, B KOTOPBIN
roraja 3Ta TO4Ka, 1 K UMeroIeMycsi Habopy TPeyroJbHUKOB J100aBisieTcs HOBbIE TpU. B KoHIe
ATON MpOLENYphl YAAISAIOTCA BCE TPEYrOJbHUKH, YIJIaMH KOTOPBIX SIBISETCS MCKYCCTBEHHO
N00aBIIEHHBIE TOUKH.



3 mozie TOro, Kak Mbl MOJy4YWJId HAaOOp IUIOTHO HOKPBIBAIOLIMX TPEYroIbHHUKOB, IPOBEIEM
ONTUMH3AIMIO TOJYYEHHOT0 Habopa CJIEeIyIOIMM METOJOM: BO3bMEM JIBa TPEYTOJIbHUKA,
COIIPUKACAIOLIUXCS OJHOM CTOPOHOM., M MPOBEPUM, HE HAXOAUTCS JIM BEpIIMHA KaKoro-auoo
TPEYrojbHUKa BHYTPH OKPY>KHOCTH, OIMCAHHOM BOKPYT APYroro TpeyroibHuka. Eciau na, To
IIPOBE/IEM ONEpalMIo 0] Ha3BaHUEM “(uinm’”: yJaJuM OOLIYI0 CTOPOHY 3THX TPEYTrOJbHUKOB U
n00aBMM BMECTO HEe JAPYIYI0, COCTUHSIONIYIO MPOTHBOIIOJIOKHBIE CTOPOHBI MOJTYYHBIIETOCS
YeTbIpeXyroyibHUKa. [lociae 3Toi onepanuu NOMECTUM B CTEK BCE TPEYTOJbHUKH, TPAHUYAILNE C
3aTPOHYTBIMU JAHHOW onepanuel, U A1 BCEX HUX MOBTOPUM TECT Ha OKpYKHOCTb. [locne Toro,
Kak BCE TPEYroJIbHUKM OKAa3bIBAIOTCSI IIPOBEPEHHBIMH, IOJYy4Y€HHOE pa3z0ueHue Oyzaer
YZIOBJIETBOPATH KPUTEPUSAM ONTUMAIBHOCTH.

Ha HaGope TpeyroibHHUKOB OTCIIEKHMBAIOTCA TOYKHM IEPECEUCHMs] W30JUHHHA CO CTOpPOHAMHU
TPEYrOJIbHUKOB (MONb3yACh JMHEHHONW uHTepnoysauuen.). Yepe3 3TH TOUKM MPOBOISATCS
(moJsib3ysichb KBaJpaTUYHOW MHTEPHOJSALMEN JUIsl yJaydIIeHHs BHEIIHEro BUAA) M30JMHUM. MX
JKeNaTeJIbHO PUCOBATh TOJIIMHON B 3 TOUKH.

Jlo;kHa MMEThCSI BO3MOYKHOCTh BBIOOpA JBYX TOYEK, Yepe3 KOTOpbIe IPOBOJUTCSA CEUEHHE,
BJI0JIb KOTOPOTO JOJDKEH OBITh IOCTPOEH TpadiK 3aBUCUMOCTH 3HAYEHUS OT PACCTOSHHS.

Kpome TOro, kaxiaplii M3 TPEYroJbHUKOB MOKET OBITh HapHCOBaH CIEIYHIOIUM 00pa3oM:
JUIsL MUHUMAJIBHOTO M MaKCUMAJIbHOIO 3HAYEHMS CKajsipa B y3JlaX YCTAHaBIMBAETCS HEKOE
3Hadenue (ot 0.0 go 1.0), cooTBeTCTBYIOIIEE 3HAUCHHSIM ILIKAJIbl LIBETOB, B MPOCTEHILIEM Cilydae
- 1IKajJe CepblX LIBETOB OT OEIoro 10 4YEPHOIo; 3aTeéM OCYLIECTBISETCS I0-TOYeuHas
pactepuzanus TPEyroJlbHHKa € MCIOJIb30BAaHUEM alIroputMa bpeseHxeliMa, M KaKIOW TOYKe
9KpaHa CONOCTABJISETCS IUIABAIOIIEE YMCIIO M3 YKA3aHHOTO JAMana3oHa (IOJb3YSCh JIMHEWHOUN
UHTEpHoJsIuMed 1Mo 3 yriam TpeyrojibHuUKa). 3aTeM OCYLIECTBISETCS MOCTAaHOBKA TOYKU HA
9KpaH C MCIIOJIb30BAaHUEM aJITOpUTMOB “‘pazmazbiBanus’ (dithering) - mogpoOHO OHM OIMCAHBI B
KkH. Pomxkepca.

3amanue: co3laTh MPOrpamMMmy, MO3BOJISIONIYIO CUHUTHIBATH pasHble (ailiibl ¢ UCXOIHBIMHU
JTAHHBIMM, OCYILLECTBISIOUIYIO TPUAHTYJISALHUIO, TIO3BOJISIONIYIO BBIOMpPATh METOJ| pa3Ma3bIBaHUs
[[BETOB W ITOCTPOCHMSI H30JIMHHMM, help.

Wcnonuurenu: 1 - MeHto + BeIOOp, 1 - Tpuanrymsiuus, 1 - uzonunuu + rpaguk, 1 - pucoBanue
LIBETOBOM KapThl, | HAa TpPEXMEPHYIO TOBEPXHOCTH.

8. laHo:

JTaHHBIE HA IByMEPHOM HEpaBHOMEPHOM NMPSIMOYTOJIbHOMN ceTKe (B Kak0i Touke y3ia 2D ceTku
3aJ]aHO CKaJIIpPHOE 3HAUCHHE)

IMocTpouts: “TopObl” - 00BEMHOE mOJIE€ BBICOT 33JaHHONM (QYHKIMH C OCBELUIEHHUEM OT
(UKCUPOBAHHOTO HANPaBJIEHUs, 0003peHHe ¢ PUKCUPOBAHHOTO HAPABJICHUS.

B (hbaiisie B TEKCTOBOM BHJIE 33JIaHO:

N M - 4ucio y3710B 1o Kax10i ocH (X, y)

N u M uucen - KOOpIUHATHI pa30MEHUIN CETKU 10 COOTBETCTBYIOIIUM OCSIM

3areM NxM umcen - 3HaueHUs! PYHKIUU B COOTBETCTBYIOIUX Y3/1aX

MeTtol mocTpoeHHs: COPTUPOBKA MPSIMOYTOJbHUKOB CETKHM MO TIIyOMHE, 3aTeM H300pakeHue
KaXJI0r0 MNpsAMOYTojibHUKA (Kak 2-X TPEYroJlbHUKOB) B MPOEKIMM Ha HKpaH C Yy4eTOM
OCBEIICHMUS.

Bce monydeHHble TPEYroabHUKH COPTUPYIOTCS MO YAAIEHHOCTH OT KpaHa, OTOpachIBarOTCs Te
TPEYroJIbHUKH, HOpMaJlb K KOTOPBIM COCTaBJISI€T TYIOW YroJl ¢ HalpaBiIeHUEM K dKpaHy, 3aTeM
JUISL KOKIOTO yIJia TPEYrOoJbHHUKA OIPENEISETCS €ro LBET B 3aBUCHUMOCTH OT PacCTOSHHUS 10
9KpaHa, yrijla 3peHus U HOpMaiu (IOJb3YSICh CTAaHAAPTHBIMU (QOpMYyIaMH SPKOCTU - CM KHUTY
Pomxepca). 3arem ocymiecTBisieTcs 0TOOpakeHUE TPEYTOJIbHUKOB Ha SKpaHe ¢ MCI0JIb30BaHUEM
3anuBoK downra niu [Nypo.

3agaHue: co3laTh IPOrpamMMy, IO3BOJSIONIYI0 CUUTHIBATH pasHble (aliabl ¢ HCXOAHBIMU
JTaHHBIMU, BBIOMpaTh TOUYKY 3pEHHS, BEKTOpP OCBELEHUS, METOJ pacuera SpKOCTH H
otobOpakenus help.

Wcnonaurenu: 1 - meHto, | - OTprCcOBKa TPEYrOJIbHUKOB.



9. Jlano:

Habop xaoTuyecku 3aJJaHHBIX TOYEK B TPEXMEPHOM MPOCTPAHCTBE CO CKAJSPHBIM 3HAYEHUEM B
KaKIO0U U3 HUX

IHocTpouTh: TPEXMEPHYIO U30NIOBEPXHOCTh 3HAUEHU I

B (haiiyie B TEKCTOBOM BHJIE 33]JaHO:

N - 4uciio y3ioB

3areM Nx4 uucen - KOOpAUHATHI (X,Yy,Z) U 3HaUYeHUS PYHKIIMHU B COOTBETCTBYIOIINX y3J1axX

MeTtoa mOCTpOCHUS: TPUAHTYISAIUS (TeTpadaepHu3anus) MOJyYeHHOro Habopa TOuYeK, a 3aTeM
MOCTPOCHHE U30IIOBEPXHOCTEI METOAOM OTCIICKUBAHMSI IEPECEUCHUM.

Terpasaepusanus Habopa TOYEK - ATO pa3OueHrue HabOopa TOYEK Ha TETPAdAPBI TaK, YTO ATOT
HaboOp TETpa’ApOB IMOKPHIBAET BBIMYKIYID 000J0YKy HaOopa TOUYEK IUIOTHO, O0e3 MpoOesoB u
IepeceueHuif, KpoMe€ TOro, MHUHUMAIBHBIA yrojl TeTpa’apa B O3TOM HaOope SBISETCS
MakcuMaibHbIM. TeTpasaepu3saius OCylecTBISETCS CASAYIONUM aITOPUTMOM:

1 cosmaercs TeTpas’ap, 3aBEOMO BMEIIAIOUINHA B ce0s1 BCE TOUKH (BO3MOYKHO, BEPUIHHBI 3TOTO
TETpadjpa MOTYT OBITh CO3JJaHbI CIIEILIHAIILHO).

2 noOamisercs HOBas Touyka W3 Habopa. Ilpu 3ToM ompernensieTcs TeTpasAp, B KOTOPBIH
rorana 3Ta TO4Ka, U K UMeIeMycsi Habopy TeTpa’ApoB 100aBIISETCS HOBbIE YETHIPE (a CTaphbIii
ynansercsi). B KoHIe 3TOi mpomenypsl yJalsiOTCs BCE TETPadAphl, BEPIIMHAMH KOTOPBIX
ABIISIETCS. ICKYCCTBEHHO J100aBJICHHBIE TOUKH.

3 mome TOro, Kak MBI MOJYYHJIM HAOOp IUIOTHO IOKPHIBAIOIIMX TETPAdIpPOB, MPOBEIEM
ONTUMM3AIMIO TOJNy4eHHOro Habopa CIeAyIolIUM METOJOM: BO3BMEM JBa TETpadapa,
COIIPHUKACAIONINXCS OJHON TpaHblO, U MPOBEPUM, HE HAXOAWUTCS JM BEPIIMHA KAKOTO-THOO
TeTpadJpa BHYTpU cdepbl, OMUCAHHOW BOKPYr Apyroro TeTpasapa. Eciu ma, To mposenem
OTIEPALIMIO MTOJI HA3BaHUEM «(IIHIT»: yIAIMM OOMIYIO TPaHb 3TUX TETPASAPOB U 100aBUM BMECTO
Hee APYTyro, COCIUHSIONIYI0 TPOTUBOMOJIOKHBIE CTOPOHBI Mony4uBIieics ¢urypsl. [locne sToi
OTepanyy MOMECTHM B CTEK BCE TETPadIphl, FPaHUYAIINE C 3aTPOHYTHIMU JJAHHOM Oneparuei, u
JUIsl BCEX HUX MOBTOpUM TecT Ha cdepy. Ilociae Toro, kak Bce TeTpadApbl OKA3bIBAIOTCS
IPOBEPEHHBIMH, MTOJYYCHHOE pa30oreHue OyIeT yIOBIETBOPATh KPUTEPUSIM ONTHMAIBLHOCTH.

Ha nabope TeTpa’apoB OTCIIEKHUBAIOTCA TOUKH MEPECEUEHHUs HU30MOBEPXHOCTU CO CTOPOHAMU
TETPa’poB (MOIb3YsCh JIMHEHHON HHTEPHOISIMEN) - TOTyYeHHBIH HAOOp TPEYrOJbHUKOB 3aTEM
BU3YaITU3UPYeETCS.

Kaxnplii W3 TpeyroibHUKOB TIIOJYUYEHHBIX B pe3yibTaTe BBIYUCICHHS IE€PECEUCHUS
U30MOBEPXHOCTH ¢ pedpaMu TeTpad]pa MOXKET ObITh HApUCOBaH CIEAYIOIIMM 00pa3oM: s
KaX/IOM BEPIIMHBI HW30MOBEPXHOCTH BBIYMCIACTCS YCpPEJHEHHas HOpPMaib (KaK cpenHee
apupMeTHUecKoe HOpMaliell TNPUMBIKAIOIUX MOBEPXHOCTEH) M LBET BEPIIMHBI, 3aTeM
OCYILECTBIISICTCSI TO-TOYEYHAS pacTEepU3alus TPEYroilbHUKA C HCIIOJIB30BAaHHEM aITOpPUTMa
bpesenxeiimMa moOJIB3ysACh JIMHEHHOW HWHTEpNONALMEH IO 3 yIiiaM TpeyroibHHUKA. 3aTeM
OCYIIECTBIISIETCSI TIOCTAHOBKA TOYKH Ha KPAH C MCIIOJIb30BAaHHEM aJITOPUTMOB ‘‘pa3MasbIBaHUS
(dithering) - moapo6GHO oHU omucaHbl B KH. Pomkepca.

3amanue: co3maTh IMPOTpamMMy, MO3BOJSIONIYIO CUYUTHIBATH pasHble (aiiabl ¢ MCXOIHBIMHU
JTAHHBIMH, OCYILLECTBISIOLIYIO TPUAHTYIISALUIO, TIO3BOJISIONLYIO BEIOMPATh METOJ pa3Ma3bIBaHUs
IIBETOB U MTOCTPOEHUS U30JMHUM, help.

Hcnonnurenu: 1 - MeHto, 1-2 - Tpuanrynsanus, 1 - oTpUCOBKa TPEYroJIbHUKOB.

Kaxnomy cTyaeHTy BblAaeTcsi OAWMH BapHaHT W3 1-Tro 3amaHus W U3 2-ro 3aaaHus. Tema
KYpPCOBOTO TIPOEKTa COTJIACOBBIBACTCS C TMpEMNoaaBaTelieM He TMo37Hee KoHIa (eBpais. 3anura
MPOEKTA MPOU3BOJAUTCS IMYTEM MPE3CHTALMU IPOEKTA BCEMHM YYAaCTHHUKAMH — C IIOKa30M
BU3yaJIbHOW TPE3EHTAIllMd W JIEMOHCTpaIuu paboTel mporpammbl. OIeHKa MO pe3yibTaTaMm
3aIIUTHl BBICTABJISETCS C Y4YETOM OIICHOK 3a 2 3agaHusi, KOTOpbIE IOJKHBI OBITH CIaHBI
CTYZAEHTOM HE MO3AHEE YEM 3a HEAEINIO 10 MPEA3AIINUTHI MPOEKTA.

4, Kputepuu oueHUBAHUS



3a KaxAbld KOHTPOJBHBIM BONPOC U3 KOHTPOJBHOTO 3aJaHus CTyAEHT noaydaer or 0 mo
MaKCHMaJIbHOrO Oajla B 3aBUCHMOCTH OT IMOJHOTBHI IMPEJCTaBICHHOTO OTBeTa (pEeIIeHUs).
Kputepun mpocTtaBieHuss OajloB YTBEP)KIAIOTCS Ha 3aceNaHuU  y4eOHO-METOAMYECKOU
komuccun kadenpsl. [IpouieHT cymmapHO HaOpaHHBIX OaJIOB OT MAaKCUMAaJIbHO BO3MOXKHOIO
KOJIMYECTBA OIPEAEISeT OLEHKY 3a TEOPETHYECKHE 3HaHMUS [0 KaXJAOMYy KOHTPOJIbHOMY
3a/1aHHUIO!

OreHka HaGpannsie 6amib
otiinyHO (10) ooaee 88%

oTIIn4YHO (9) ot 78% no 88% BKIIFOUUTEITLHO
orauuHo (8) ot 68% 10 78% BKJIIOYMTEIHHO
xopoio (7) oT 58% 10 68% BKIIFOUHTEITLHO
xopoio (6) ot 48% no 58% BKIIIOYNTETHHO
xoporiio (5) ot 38% 110 48% BKIIIOYUTETHHO
YAOBJIETBOPUTENHHO (4) ot 28% 1o 38% BKIIFOUUTEITLHO
YIOBIETBOPUTEINBHO (3) ot 18% mo 28% BKIFOUHTETHHO
HEYJIOBJIETBOPUTEIHHO (2) ot 08% 1o 18% BKIIOUUTETHHO

HEYAOBJIETBOPUTENIHHO (1) He 6onee 08%

Kaxxnas nmaboparopnas paboTa W 3ajgada M3 3aJaHusl MPU TOJTHOM TMPABUIBHOM pELICHUU
OIICHUBAETCA B OIPEACICHHOE KOJWYECTBO OaiioB oT 5 g0 25. bamisl 3a MOTHOCTBIO
MPaBUJIBHOE pELICHUE OINPEAENSIOTCA MPENoJaBaTe/IIMU M YTBEPKAAIOTCS HA 3acelaHuu
yueOHO-MeToiuyeckoil komuccuu Kadenapsl. IlpoueHT cymmapHO HaOpaHHBIX OaljioB OT
MaKCHMaJIbHO BO3MOXKHOTO KOJMUYECTBA OMPEENSIeT OLEHKY 3a MPaKTUYECKHe 3HaHUS CTY/IECHTa
110 BBIIIETIPUBECHHON TabauIe.

UtoroBas ouenka 3a auddepeHIUpPOBAaHHBIA 3a4eT BBICTABISETCS HAa OCHOBAaHUHU OIICHOK,
HOJIYYCHHBIX 32 KOHTPOJbHBIC pabOThl MO TeopHuu (Aajee X W Y), U OLICHKH 3a MPAKTUYCCKUE
3HaHus, (nanee z) mo cueayoomuei Gopmyne (X+y)*z/(z+(X+y)/2), ¢ okpyrieHreM pe3yabTata 0
LIEJIOrO CBEPXY.

5. MeToanyeckne MaTepuaJibl, onpee/siionme Npoueaypbl OeHUBAHUS 3HAHUI, YMEHMH,
HABBIKOB M (WJIM) ONBITA JeATEJIbHOCTH

[TpomesxyTouHas aTTecTanus o AUcUUIUInHE «Teopus U TeXHOIOTrUs NPOorpaMMHUpPOBaHUS» B 3
(ocennem) cemecTpe  ocymiecTBiasiercs B popme  auddepeHIMpoBaHHOTO  3auera.
JuddepeHMpoBaHHBIA 3a4eT BBICTABIAETCS MO pe3yibTaTaM pabOThl CTyJIEHTa B TEUCHHE
CeMecTpa Ha OCHOBE OLIEHOK 3a 17 abopaTopHbIX paboT, 2 3aJaHus, 2 KOHTPOJIbHbIE PaOOTHI.
[TpomesxyTouHas aTTecTanys o AUcUUIUInHE «Teopust U TEXHOJIOTHs MPOrpaMMHUPOBaHUs» B 4
(BeceHneM) ceMecTpe ocymiecTBisiercs B ¢opme  auddepeHIMpoBaHHOTO  3aderTa.
JuddepeHMpoBaHHBIA 3a4eT BBICTABISAETCS MO pe3yibTaTaM pabOThl CTyJIEHTa B TEUCHHE
ceMecTpa Ha OCHOBE OIIEHOK 3a 17 mabopaTopHBIX paboT, 2 3a/1aHus, 3allIUTHl KYpCOBOU pabOTHI.
Bpems nmpoBeaeHus Kax/10i KOHTPOJIBHOM pabOThI COCTaBIAET 2-4 akaJleMUYECKUX yaca.

Bo Bpems nmpoBeneHHs] KOHTPOJbHBIX paboT 0Oydaromuecs MOTryT IMOJb30BaThCS MPOTrpamMMoOin
JUCLUIUIMHBL U JIFOOBIMU MaTepUaTaMu.

Tema KypcoBoil pabOThl JaeTcsi MO YCMOTPEHHIO MpenojaBarens (C y4eToM TOXKeJIaHUun
CTYACHTOB, KOTOPbIE€ MOTYT IpelaraTb CBOM TE€MbI), PE3YJIbTaT peaH3aliy J0JDKEH BKIIOYATh
B3aMMOJICICTBHE C MOJb30BaTeNIeM (IIOJIb30BATENbCKUN MHTEp(dENc B BUAE MEHIO, JKEIaTeNbHO
rpau4ecKoro, XOTs BO3MOXHBI U TEKCTOBBIE BEPCHM MpH yciaoBuU Hcmonb3oBanus OOII
6ubmuorek). KypcoBas paboTra MOXET BBINOJHATHCA KOJUIEKTUBHO (2—3 den.), JOJDKHA
BKJIIOYATh MapajieIbHOE UCIIOJIHEHNE KOMIIOHEHT (HalpuMep, BKIIOYaTh HUTH MM HECKOJIBKO
B3aUMOJICCTBYIOIINX TPOIECCOB) U MCIOIB30BaTh MPUMHUTHUBEI CHHXPOHU3ANUU (005S3aTEIBHO).
Pa3mep kypcoBoit — He meHee 600 crpok Ha C# nmimm C++, HaMCAHHBIX OJHUM YEJIOBEKOM.
Taxoke MOIDKHBI MCIIOJIB30BaThCS KOJUICKIIMM JTAHHBIX 10 BbIOOpy aBTopa (AT/] — ATL, STL u

T.J.).



Tema KypcoBoii pabOTHI YTBEPIKIAETCS HE TIO3XKE, YeM B (peBpae.



