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10 HANPABJICHHUIO: CucteMHbII aHANU3 U yTIPAaBICHUE
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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 THUNMOBBIX KOHTPOJBbHBIX 3aJaHMii, MCNOJb3yeMbIX /IJsl NPOBEPKHU
3HAHUI, yMeHH i, HABBIKOB.

1. Ipumepsl 3a1a4 AJs1 JJAOOPATOPHBIX PadoT

3 (ocenHmii) cemecTp
1. Bxox B cuctemy Linux. Cmena maposist. icnoap3oBanre KoMaH [ HHTEpperaropa pwd, Is, cd.
OcBoeHHE BCTPOCHHOrO CIpaBoYHMKAa Man. Mcmonb3oBanue komana cat, cp, mkdir, mv, rm,
chown, chgrp, chmod, umask. OcBoecume mporpammer Midnight Commander. Hamucanwue,
OTJIaJIKa ¥ 3aIyCK MPOTrPaMMBbI, BBIBOASAIICH HICHTU(UKATOP MMOJI30BATENS U €r0 TPYIIIIHI.
2. Ilporon u aHanmu3 MpOrpaMMbl, MOPOXKIAIOIIUN HOBBIN mporecc. Hamucanue, ornaaka u
IOPOTOH TPOTPaMMBI C pa3HbIM IOBeACHUEM peOEHka u poxautens. Hamwcanue, oTnagka u
IPOTrOH MPOTpaMMBbl, HCHONB3yoMIeH aprymentsl (ynkuuu main(). I[lporon u anamms
IIPOrpaMMbl, U3MEHSIOLIEH CBOW I0JIb30BAaTEIbCKUM KOHTEKCT. Hanucanue, omiagka U MporoxH
MPOTPaMMBbl, MOPOXKJAIOIICH HOBBIM MPOIECC, KOTOPbIM H3MEHSIET CBOWM MOJIb30BATEIbCKUIM
KOHTEKCT.
3. Ilporon u aHanu3 mporpaMmsl, 3aUChIBaONIeld HHPOpMAIUIO B (Daiijl B TOTOKOBOM PEKUME.
Hanmcanue, oTiagka W TNPOrOH NPOTPaMMBI, CYHTHIBaromied WHpopmanuio u3 (Qaina B
OTOKOBOM pexuMe. [IporoH u aHaau3 MpOrpaMMbl, OpraHU3yoiel PiPe B OJHOM Mpolecce.
[Iporon m aHayiu3 MporpaMmbl, OCYILECTBISIOUIEH OJHOCTOPOHHIOIO IEpefady JAHHBIX 4Yepes3
pipe Mexay poauteneM u pebEHkom. Hammcanwe, OTIagKa W NPOrOH IPOTPAMMBI,
OCYIICCTBIISIONICH Tiepelady NaHHBIX uepe3 PIP’bl MEXKIY pOAUTENeM U PEOSHKOM B JBYX
HampaBleHusX. Hamucanue, oTiagka M MPOroH MpOrpamMMbl, ompenensonieil EMkocTs Oydepa
pipe. IIporon u aHaiu3 MPOrpaMMbl, OCYIIECTBIISIONICH OJHOCTOPOHHIOI IMEpeaady JAaHHBIX
yepes FIFO wmexny poautenem u pebéukoMm. Hamumcanue, oriaaka M MPOTOH MPOTPaMMBl,
OCYIICCTBIISIIOMIEH Tiepenady JnaHHbIXx uyepe3 FIFO wexay He OIU3KOPOICTBEHHBIMU
MpOLIECCaMH.
4. IlporoH u aHanu3 JABYX MpPOrpaMM, B3aWMOJACHUCTBYIOUIMX Yepe3 OOyl MNaMaTh U
MEYaTaloMX KOJMYECTBO COOCTBEHHBIX 3amycKoB. Hamucanuwe, oTiagka M TPOTOH JABYX
IpOrpaMM, OJ[Ha U3 KOTOPBIX 3alHMCHIBAET B OOIIYIO MaMATh CBOM MCXOJHBIM TEKCT, a BTOpas —
pacnieuatbiBaeT ero u3 o6Omei mnamsatiH. OOHapyxkenue race condition B mpembLIynIMx
nporpamMmax. MoaepHu3anus MporpaMMm, CYMTAIONINX KOJIMYECTBO CBOUX 3aIyCKOB, C TOMOIIbIO
anroputma llerepconHa nansi KOppeKTHOro B3auMopeicTBusa. IIporon m aHanu3 mnporpaMmsl,
CO3/JAK0IIEH HOBYIO HUTh MCNOJHEHU. Hanmucanue, oTiiagka U MpOroH NMporpaMMsl, CO3Jar0Men
HECKOJIBKO HOBBIX HUTEN HCIONHEHUs. Hanucanue, oTiiagka 1 IporoH MporpaMMsl, CO3Aar0IIen
HECKOJIbKO HOBBIX HUTEW UCIIOJHEHUS C CHHXPOHHU3aUell UX paboThI.
5. IIporon u aHanu3 AByX MpOrpaMM, B3aMMOJEHCTBYOMUX depe3 cemadop (oaHa mporpamma
OyiokupyeTcsi, eciii N pa3 He ObUIa 3amylieHa apyras mnporpamma). Hammcanwe, ornaaka u
IIPOTOH INPOTPAMMBI, TOPOKIAIOIIEH HOBBIM MPOLECC M OCYIIECTBISAIOLIEH NOIYIYIIECHYIO
CBSI3b MEXK]y POJUTEIEM U PEOEHKOM Yepe3 eJMHCTBEHHBIN PIPE ¢ CHHXPOHU3AIHEH C TOMOIIBIO
cemadopa(oB). MoxaepHHM3anMsg NOpOrpamMM, CUHUTAIOMIMX KOJMYECTBO CBOUX 3allyCKOB, C
MOMOIIbI0 ceMaOpOB JIsl KOPPEKTHOTO B3aUMOJICHCTBUSI.
6. IlporoH u aHanmu3 JBYX HOpOrpaMM, MEpeJaroIlUX TEKCTOBYIO HH(OpPMAIUMI0 B OIHOM
HaIpaBJIEHUU 4epe3 ouepenp coobmieHuil. Hammcanue, oTiazka M MPOrOH JBYX IpOrpamw,
HepeAaoX TeKCTOBYI0 MH(POPMALIMIO B JIBYX HAIPaBICHHUIX Yepe3 €AMHCTBEHHYIO Odepe.lb
coobmennii. Hamucanuwe, oTiagka M NPOTOH ABYX HpOrpaMM, MEpeNarolluX CMEIIaHyo
UHOPMALIMIO B JIBYX HAIPABICHUIX 4Yepe3 €IMHCTBEHHYIO ouepensb cooOmeHuil. Hamucanue,
OTJIaJIKa U MPOTOH JABYX MPOrpaMM, OCYIIECTBIISIOIINX B3aHUMOJEICTBHE KIMEHT-CEpBEp depes
€/IMHCTBEHHYIO O4Yepe/ib COOOLICHUH.
7. Hamucanue, oTiagka M MPOTOH MpPOTpamMMbl Ui ONPENENIeHUs TIIyOUHBI PEKypCHH
CHUMBOJIbHON CBs3u. Hamucanue, oTiiajgka ¥ TMPOrOH TMPOTPaMMbl — aHajgora KoMmausl IS.
Hanucanuwe, oTmagka M NOporoH JABYX MporpamM, B3auMMOEHCTBYIOIUX uepe3 (aiin,
0TOOpaxkaeMblii B TAMSITh.



8. Ilporon u ananu3 nporpammsl, urHopupyromeii curtan SIGINT. Hamucanue, otnaaka u
nporoH mnporpammbl, urHopupyromeid curHaiael SIGINT u SIGQUIT. Ilporon u anamus
IpoTrpaMMbl, BOCCTaHaBJIMBaloUied mnpeapaymyo peaknuo Ha curHan SIGINT. Hamwmcanwe,
OTJaJKa M IPOrOH IPOrpaMMbl, BOCCTAHABIMBAIOIIEH MNPEBIAYIIYI0 PEAKIMI0O HAa CHUIHAJIBI
SIGINT u SIGQUIT. Hanucanme, oriajka W MPOTOH JBYX MpOTrpamMM, OOMEHHBAIOIIUXCS
YKCI0BOIM HH(pOpMalLMel yepe3 CUrHaIbL.

9. Ilporon, aHanu3 U MOAM(UKALKS CETEBBIX MPOTPaAMM KIUEHT-CEPBEP, B3aMMOACHCTBYIOLINX
yepe3 npotokos UDP. Ilporon, ananus3 u Moaudukanus ceTeBbIX MPOrpamMM KIHMEHT-CEpBEp,
B3aMMOJICHCTBYIOMHMX uepe3 mpoTokon TCP.

2. IlpuMepsl TOMAITHUX 3aTaAHUH
3 (oceHHwmii) cemecTp
3aganue 1
1. Hammummre mnporpammy useless (UNIX SYSTEM EXTREMELY LATE EXECUTION
SOFTWARE SYSTEM), kortopast unutaer (aiin U 3amyckaeT yKa3aHHbIE B HEM IMPOTPaMMbI C
yKa3aHHOM 3aJIepKKOI OT BpEMEHH cTapTa nmporpammsl Useless. ®opmar 3amucu B ¢aiiie:
<BpeMms 3aJICP>KKU B CEKyHJIaX> <1IporpamMma JUIs BbIIIOJIHCHUS>
Daiin He ABJISIETCS YHOPSA0UEHHBIM 10 BpeMeHaM 3aIePXKKH.
2. J11st TOro 94TOOBI HE IOMYCTHTD MOTEPIO MH(POPMAIIUH TIPH MTOpYE TUCKA, OOBIYHO HCIIOIB3YIOT
pesepBHoe komupoBanue (aitmoB (backup). Ilpocreiimeir ¢opmoit backup’a sBusercs
KOIMUpOBaHUE BceX (aillioB M3 OMHOW NUPEKTOPUU B JPYryr0. DTOT crocold TpedyeT MHOTo
BpeMEHM M MecTa Ha jucke. Hamummwmrte mnporpammy, ocymecTBIstomyro  Ooiee
MHTEJUICKTYaJIbHBIN MOAXO/.
[Tporpamma noymkHa OpaTh U3 KOMAaHAHOM CTPOKM JBa IapameTpa: UCXOAHYIO AUPEKTOPHUIO U
TUpeKkTopuio HazHaueHWs. OHa JODKHA PEKYPCHBHO CKaHMPOBATH HCXOIHYIO ITUPEKTOPHIO,
JenaTb KONUM Bcex (hailyioB, Ui KOTOPBIX paHee He JeNajuch KOMMM WM KOTOpble ObUIM
U3MEHCHBI C MOMEHTa IMocieaHero backup’a, pasmeras WX B COOTBETCTBYIOIIMX MeCTax
JUPEKTOPUM Ha3HAYCHUS.
[Tocie xomupoBaHus Kaxaoro ailia TO/DKHA BBI3BIBATBCS KOMaHaa cokartus Qzip. DT1o
YMEHBIINT TpeOyeMbli pa3Mep AMCKOBOM MaMsATH; a ¢ailn OyaeT nepenMeHoBaH ¢ 100aBICHUEM
pacmupenus .gz. Bce Bo3HMKaromye OMMOKU (HET MCXOIHOM AUPEKTOpUH, (Gailyl 3aKphIT IJis
YTEHUS U T.J.) TOJDKHBI KOPPEKTHO 00pabaThIBaThCs C BblIayeil COOTBETCTBYIOIIETO COOOIIEHUS.
3aganue 2
1. Hamummre mporpammy FUNSIM, OCYLIECTBISIFOLIYEO KOHTPOJb KOJHUYECTBA OJHOBPEMEHHO
paboratoux UNIX-npunoxxenuii. Ilporpamma untaer UNIX-komanay co craniapTHOro BBoja
U 3allycKaeT ee Ha BblosHeHue. KonmnyecTBo 0JHOBPEMEHHO PabOTaIOMIUX KOMaH]l HE JI0JIKHO
npesbimath N, rme N — mapaMeTp KOMaHIHOW CTpPOKM Ipu 3amycke runsim. Ilpu mombITke
3anycTuTh Ooniee ueM N MpuiioKeHUWi BbiaiiTe cooduieHne 00 ommbke. [Iporpamma runsim
JOJDKHA TMpeKpalaTh CBOIO padOTy NpHM BO3HUKHOBEHUM IpU3HaKa KoHIa (aiina Ha
CTaHJapTHOM BBOJIE.
2. Ha moiike mocynabl B pecTopaHe paboTaroT JBa denoBeka. OWH U3 HUX MOET MOCY1y, BTOPOi
BBITUPAET YK€ BBIMBITYI0. BpeMeHa BBINOJHEHHS ONEpalil MBIThS W BBITUPAHUS IOCYAbI
MEHSFOTCS B 3aBHCHMOCTH OT TOTO, 4TO MOeT. CTOJN IS BBIMBITOW, HO HE BBITEPTOW TOCYIBI
UMEET OIpaHUYEHHBIE pa3MEPBI.
CmonenupyiTe Tmporecc paboThl TMEpCOHala CIAEAYIOIMMM 00pa3oM: KakIOMYy paOOTHHUKY
COOTBETCTBYET CBOH mpoliecc. BpemeHa BBINONHEHHs omepanuidi cojep:karcs B ABYX (Qaiinax.
Kaxnprit daiin umeet ¢popmar 3anuceit:
<THUI MOCYABL> : <BpeMs Oleparumn>
Cron Bmemaer N mpeiMeToB HE3aBHCHUMO OT WX HamMeHoBaHus. 3HaueHue N 3amaercs kak
napametp cpeasl TABLE_LIMIT nepen craprom npoueccoB. I'psiznas mocyaa, mocTynaromas Ha
MOMKY, onuchIBaeTcs Qaitiom ¢ popmarom 3anucu:
<THUH NMOCYAbL> : <KOJMYECTBO MPEAMETOB>



3anucu ¢ OUHAKOBBIM THUIIOM ITOCY/bI MOTYT BCTPEYAThCS HEOJTHOKPATHO.
OpranuzyiiTe nepegady nocyasl OT mpolecca K mpoueccy:
a) uepes Qaiis, ucoab3ys ceMadopsl Il CHHXPOHHU3AIIHH;
0) uepes pipe;
B) 4epe3 COOOIIEHUS;
I') 4epe3 pasaesieMyro MaMsTh,
1) yepe3 sockets.

4 (BeceHHMIi) cemMecTp
Kax1plii CTyIeHT TOJDKEH CAENaTh 110 OJHOM 3a/1a4€ U3 KaXKI0r0 3a1aHMs.
TpeGoBanus k ohopmIIEHUIO
TekcT mporpamMmbl J0JDKEH OBITH 0QOpMIIeH MPodhecCHOHAIBHBIM 00pa3oM. OTAENbHO TOMHKEH
OBITH TIpenocTaBiieH Qair (paiiiasl) ¢ TEKCTOM pelIeHuUs 3a7a4i, TECTOM Ha Hee (€CIi HYXKEeH) U
BCTaBIIsieMble (hailyibl 3aroJ0OBKOB. TO €CTh pelIeHHe 3aJauyd COCTOMT W3 HE MEHEee 4YeM IBYX
daitmos (.h, .CPP), uamie tpu (Bkitoyast Tect). 3anpemiaercs BcraBka ognoro C/CPP daiina B
JPYyro#, MOOLIPsIETCS UCTIONb30BaHe Make-daiiia Wiu npoeKToB (HO He 0053aTEIBHO).
KomMmeHTapuu B TEKCTE MpOrpaMMbl: 00s3aHBI MPUCYTCTBOBATH B (paiiiax B Hadvaie, JOJKHBI
OBITH OTZIENBHO HAIMCAaHBI K KaXI0W (YHKIIMK M B KOJIE 10 TEKCTY (B CpeIHEM KaKAas TPeThs
CTpOKa JIOJDKHA COJICPIKaTh KOMMEHTAPHIA); TEKCT JIOJKCH BBIMJISJICTh KPACHBO (OTCTYIIBI U T.JI.
JOJKHBI OBITH O(OPMIICHBI HOPMAJIBHO, HE JIOJDKHO HCIIONB30BaThesi Oosiee 132 cuMBOIOB B
CTpOKE), TMporpamMma HE JO/DKHA HWMETh HEHCIIONb3YeMbIX WM HEHY)XHBIX KYCKOB
(3akoMMeHTHpOBaHHbIX). [Ipumepom odopmiieHus sBISIIOTCS  Samples, mpHiIokKeHHbIE K
COOTBETCTBYIOIIMM AMCTpuOyTHBaM KoMmmmiasitopoB (mpumepsl SDK Windows, Linux kernel
SOurces u T.1.).
Oo0s13aTeJIbHO:
HeoOxoauMo mpoBepsTh BCE MapamMeTpbl (QYHKIMA, UCmoinb3ys assert() wim aHaiorw.
HeobOxoauMo mpoBepsATh Bce KOAbI Bo3Bpara ¢yHKimi (ocobenrno malloc u cuctemMHBIX
BBI30BOB).
KenareabHo:
cocTaBjeHue i KypcoBod paboter Software Development Plan (SDP) — mo ycmorpenuio
npernoaaBarers.

3aganue 1

OcHOBHas 11e7b — NpaBUIbHOE 0OpMIIEHHE TEKCTa 3a/laul, IMPOBEpKa BCeX TpeOyeMbIX
napameTpoB u T.J1. PeannszoBath Tosibko Ha s3bike C (He C++/CH#).

Peanu3zoBath OfHY U3 CTPYKTYp JAHHBIX, UTEPATOP IO HEH U TecT (TpH aiina: alropuTm,
¢aiin 3arosoBKOB, TecT). TecT MOMKEH IEMOHCTPUPOBATH PabOTOCIOCOOHOCTH CTPYKTYPBHI.
[TomHuTE, 4TO TPEOYEMBIX CTPYKTYP MOXKET OBITH MHOTO (60JI€€ OJJHOTO 3K3eMILIspal):

1) OMHOCBSI3HBIN CITUCOK;

2) ABYCBSI3HBIN CIIHUCOK;

3) ouepens;

4) ouepenb ¢ IPUOPUTETAMH;

5) crek;

6) Habop (set);

7) ynopsiIoueHHBI Ha0Op C BBeIeHNEM (YHKIIUU OTHOILIEHUS;

8) MaccuB NPOU3BOJIBHOTO pa3Mepa;

9) MaccuB ymopsiIOYEHHBIH;

10) OunapHOE JepeBo;

11) cbaaHCUpOBaHHOE JIEPEBO;

12) xom-tabnauma ¢ OTKPHITOM aapecanueil  (XIMIMPOBaTh TEKCTOBBIE CTPOKU
MIPOU3BOJIHHON JJIUHBI);

13) xom-tabnwmma c¢ uenoukamu (anroputm w3 kaurn J[. Kayra «MckyccTBo
nporpaMmupoBanusi. CopTUpOBKa M TOUCK», XJIIMPOBaTh OMHApHbBIE JAaHHbBIE MPOU3BOJILHON
qanel Tuna BLOB — Binary Large Object);



14) OuToBBIA MaccWB (TO €CTh 3HAYCHHs NMPUHUMAIOTCS OWTaMu, a aapecanus — 0
HOMEDY OHTa);

15) nanpasienHsblii rpad (B BuIe KBaapaTHOH Tabiuiel otHomeHuid M(i,)) = 1, eciu ecTb
nyTh U3 | B | y3em).

3ananmue 2

TpeboBanus k opopmieHuto — Takue xe. [I[porpamMmma nomxHa ObITh BelonHeHa Ha C++
U B 00s3aTeTbHOM TOPSAKE JTOJDKHA MCIOIB30BaTh UyXKHE OMOTMOTEKH aOCTPaKTHBIX THUIIOB
nannbix (Hanpumep, Borland ClassLib, MS MFC/AtI/Stl, GNU libstdc++, STL u ap.) — mo06yro
U3 HUX.

3agaun J0JDKHBI ObITH BbImonHeHsl Ha C++ wmmm C# (it maardopmer Windows) c
UCIIONIb30BaHUEM 0oJiee OJHOW HUTH WJIM Ipollecca MO BBIOOPY CTYIEHTA, COTIACOBAHHOMY C
npenogasarenaeM. st aroro mog Windows moskeT ObITh HCIOJB30BaHA OHMOMHOTEKA ()YHKIIHMI
Win32 API (uu 6onee BricokoypoBHeBbie Oubmnotekn). [Tox Unix: POSIX Threads.

[To >xemaHuIo cTy/nEHTa 3a7a4a MOKET ObITh IOMOJIHEHa rpaduueckuM nuHTepdeiicom.

Enunniy ucrionHeHus (HUTh WITU TPOIIECC) HIDKE OyIeM HA3bIBATh GblUUCIUMENEM.
3agayu ¢ UCNOJIL30BaAHHEM [IepeBbEB

3amauu 3TOro pasjesa HUCIOJIb3YIOT Kiace Tree Juisl CO3/1aHusl IPEBECHOM CTPYKTYphI
JAHHBIX.

1. MMouck K04 y3J1a 1epeBa

Hcxoonvie oanuvie: NepeBo, KaXKIbIM 3IEMEHT KOTOPOTO XPaHUT YHUKAIbHBIN, CIIy4aiiHO
CTCHEePUPOBAHHBIN KJTFOY; KITF0Y, Y3€J C KOTOPHIM TpeOyeTCss HAWTH, KOJMYECTBO UCTIOIb3YEMBIX
BBIYMCIIUTEIIEH.

L]env: HanCaTh MAPATUICIIBHYIO IPOTrPaMMY IS IOUCKA JAHHOTO KITIoYa.

[IporpaMma moJKHA CO3/aTh 3aJaHHOE TOJB30BATElIEM JEPEBO, CUMTATH KOJIMYECTBO
UCIIOJIb3YEMBIX BBIYUCIIUTEICH W KITFOY JUIS TTOWCKA, HAUTH 3JICMEHT JepeBa, COACPKAIIUNA ITOT
KITFOY, U BBIBECTH MH(OPMAIIHIO 00 3TOM Y3II€.

2. Tlouck MaKCHMAJTBLHOTO0 JJIeMEHTA JlepeBa

Hcxoonvie oanuvie: NepeBo, KAXKIbIA 3JIEMEHT KOTOPOrO XPaHUT YHUKAIbHBIN, CIIy4aiiHO
CTCHEePUPOBAHHBIN KITF0U, KOJTMYECTBO MCTIOIh3YEMbBIX BBIYHCIUTEIICH.

L]enw: HamuCcaTh MapaIENbHYIO IPOrPaMMYy sl TOMCKAa MaKCUMAaIbHOTO KITIOYa.

[TporpaMmmMa JOJDKHA CO3/1aTh 3aJaHHOE TOJB30BATEIIEM JIEPEBO, CUMTATH KOJIHMYECTBO
UCIIONIb3YEMBIX BBIUMCIHUTENICH, HAaWTH DIIEMEHT JepeBa, COJAEpKallMii MaKCHUMAallbHBIN U3
KJIFOUEH U BBIBECTH UHPOPMAIIUIO 00 ITOM Yy3JI€.

[lepemenHas, coneprkamias MakCUMaJbHBIA AJIEMEHT, MOJDKHA OBITH OOIIeH Uis Bcex
BbIUMCIUTENEH. [[oCTy K HEMl — CHHXPOHHU30BaH.

3. Iouck cymMMBI Bcex IJIeMEHTOB JiepeBa

Hcxoounvie danuvie: TepeBo, KaXKIbIA JIEMEHT KOTOPOT'O XPAHUT YHUKAIBHBIN, CITyIaiiHO
CT€HEPUPOBAHHBIN KITFOU, KOTUYECTBO MCTOIb3YEMbIX BHIYHCIUTENCH.

[]enw: HaTIUCATh MAPAILISIBHYIO IPOTPaMMY ISl IIOMCKA CYMMBI BCEX KITFOUEH Jepena.

[TporpaMmmMa moJKHA CO3/aTh 3aJaHHOE TOJB30BATElIeM JIEPEBO, CUMTATH KOJIHMUYECTBO
UCTIOJIb3YEMBIX BBIYUCIIATEIICH, HAWTH M BBIBECTH CYMMY BCEX KITIOUCH JiepeBa.

[lepemenHas, comepkamias CcymMMy KIOYed, J[JOJDKHAa OBITh oOmel ams  Bcex
BbIUMCIUTENEH. [[oCTy K HEMl — CHHXPOHHU30BaH.

4. Tlouck KOJIMYECTBA Y3JI0B JiepeBa

Hcxoonvie oannvie: nepeBo, KOIMUECTBO HCIONIB3YEMBIX BBIYHACIHTEIICH.

L]env: HanIMCaTh MapalIeIbHYIO MPOTPAMMY JJIsl TOMCKA KOJTUYECTBA y3JIOB B JIEPEBE.

[TporpaMmMa JOJDKHA CO3/1aTh 33JJaHHOE ITOJE30BATEIIEM JICPEBO, CUMTATH KOJHMYECTBO
HCIIONIb3YEMBIX BBIYUCIUTENCH, HAUTH U BHIBECTH KOJIMYECTBO BCEX Y3JIOB B JIEPEBE.

[Tepemennas, comepxariasi MaKCUMAaJbHBIA JJIEMEHT, JOJKHA OBITH OOIIEH misi Bcex
BbIUMCIUTENEH. [[oCTyl K HEM — CHHXPOHHU30BaH.

Bosmoocuvie ancopummol pacnapannenusanus pabomol 01s 3a0ay 1-4.



a. Ilycte ectb N BhIUmMCIUTENEH. Y MEPBOTO — CChUIKA Ha KOpeHb aepeBa. OH OepeT oaHO u3
MOJNJIEPEBbEB MJII TOUCKa cebe, OcCTalbHbIE pa3fgaeT CBOOOJHBIM BbluucaHuTENsIM. Jlanmee
BBIYUCIUTENN IOCTYMAIOT TOYHO Tak >ke. Korma cBOOOAHBIX BBIYMCIUTENIEH HE OCTaeTcHd,
KQXKbIH BBIMOIHIET OOBIYHBIN MOMCK IO CBOEMY IO/JIEPEBY.

b. Ilycts ects N BblumcnuTeneil, ¥ BHIOpaH BBIYHCIUTEIb-MacTep. OH caM MPOBOIUT TOUCK
KJIF0Ya IO JIEPEeBY B IMIMPUHY 0 TEX IOp, MoKa He HaiineT N He3aBUCHUMBIX MOJIEPEBBEB, MOCIIE
Yero pa3JaeT Ux JJIs OUCKA OCTAJIbHBIM BHIYUCIUTEIISM.

Yenooicnenue ona 3aoau 1-3: mycTh Kaxablil y3el JepeBa COIEPKUT JOMOIHUTEIbHYIO
UHPOPMALIMIO — KOJMYECTBO Y3J0B Mmoa HUM. K OCHOBHOW wnenu 3amaud J00aBiseTcs
pPaBHOMEPHOE paclpeiesieHUue 3arpy3Ku BbIUMCIUTENCH: KaX bl JJOJHKEH MOJIYYUTh MOAJIEPEBO
(moxepeBks) C IPUMEPHO OJUHAKOBBIM KOJIMYECTBOM Y3JI0B (OTIMYAIOIIMMCS HEe Oosee yeM Ha
CIUHUILY ).

Boluuc/uTeabHbIe 3212491
5. BbluHcileHHe HHTErpaJia YuCJIeHHbIMH MeTOAaMU

HUcxoonvie Oanmvie: GyHKUUS OOHOM TEPEMEHHOH, OTPE30K HHTETPUPOBAHUS,
KOJIMYECTBO BHIYMCIUTEIICH.

L]eny: HamucaTh HapajuieNbHYIO MPOrpaMMy JAJis BBIYMUCICHHS] MHTErpaja OT JaHHON
(GYHKIIMY 110 JAHHOMY OTPE3KY.

[IporpamMa pgomKHA CYHTATh (QYHKIUIO, OTPE30K HMHTETPHUPOBAHUSA, KOJIHMYECTBO
BBIUMCIIUTENEH, TOCUUTATh UHTETpall B HECKOJIBKO BBIUMCIIUTENEH, BHIBECTH PE3yibTar.

Ilpeononacaemvlii ancopumm pacnapanieiusanus: WUCHOIb30BaTh NapalieIn3M 110
oTpe3ky. Kaxiplii BBIUMCIUTENh CUUTACT MHTETPAJ IO CBOEH YacTH OTpe3Ka ¢ MOMOIIbIO OJTHOTO
W3 CTaHJApPTHBIX MeTon0B (Tpameunu, Cumncona, Herorona—JleitOnuna u T.1.). Pesynbrarsl
OTJICTIbHBIX BBIYMCIUTENCH CYMMUPYIOTCS.

UucneHHbli METOJT BEIOHMpaeTcs MpernojaBaTesieM.

6. Beruuciaenue naterpasga Mmerogom Monte-Kapio

HUcxoonvie Oanmbie: GyHKIUS OOHOH TEPEMEHHOH, OTPE30K HWHTETPUPOBAHUS,
KOJIMYECTBO BHIYMCIUTEIICH.

L]env: HamucaTh NapayIeNIbHYIO IMPOrpamMMmy Jjisi BBIYMCIEHHS HUHTErpana oOT JaHHOM
(GYHKIMM IO TaHHOMY OTpe3Ky MeToioM MonTe-Kapro.

[IporpaMmma JA0MKHA CUYUTATh (PYHKIHIO, OTPE30K HHTErPUPOBAHUS, KOJIMUYECTBO
BBIUMCIIUTENEH, TOCUUTATh UHTETPall B HECKOJIBKO BBIUMCIHUTENEH, BHIBECTH Pe3yibTar.

IIpeononazaemviii ancopumm pacnapaninenru8aHus.

a) Mcnonb3oBaTh napaienusM no oTpe3ky. Kakaplil BBIMHCIUTENh CYUUTAET HHTETPA 110 CBOEH
4yacTH OTpe3Ka. Pe3ynbTaTsl OTIENbHBIX BHIYMCIUTENIEH CYMMUPYIOTCS.

b) Mcnonp3oBaTh mapajyieNu3M IO KOJMYECTBY HCHBITaHMM B Merone Monte-Kapio.
HeoOxonuMoe komuyecTBO HcHbITaHUM Jenutcd Mexay N Bbraucautensmu. PesynbTaTsl
UCTIBITAHUN 0000IAOTCSL.

7. Boruuciaenne N-mepHoro uHterpasa or ¢yuxkmuu f(X1,X2,....Xn) = = fi(x1)...fa(Xn)
meroaom MonTte-KapJio

HUcxoonvie Oannvie: GQYHKIMS OJHOW NEPEMEHHOHM, OTpPE30K HWHTErpUPOBAHUSA,
KOJIMYECTBO BHIYMCIUTEINCH.

I]eny: HamucaTh NapayIeNIbHYIO MpOrpamMmy Jjsi BBIYMCIEHHS HWHTErpaja OT JaHHOU
(GYHKIIMM IO TaHHOMY OTpe3Ky MetoioM MonTe-Kapro.

[IporpaMmma J0mKHAa CUYUTATh (PYHKIHIO, OTPE30K MHTEIPUPOBAHUS, KOJIMUYECTBO
BBIUMCIIUTENEH, TOCUUTATh UHTETPAll B HECKOJIBKO BBIUMCIIUTENEH, BHIBECTH Pe3yibTar.

Bapuayuu:

a) Oo6usactb umeet Buf [a1, bi]x...x[@n, bn].

Ilpeononazaemviii  ancopumm  pacnapanneiusanus: — UCTHOIb30BaTh  HapauIeIu3M

KOJIN4YeCTBY n3MepeHuil. Kaxkaplii BBIYMCIUTENb IPOCTO BBIYMCISIET CBOM MHTETPall.
b) OO6macte UMeeT MPON3BOILHBIN BU.



Ilpeononacaemvlii  ancopumm  pacnapaniieiuséanus: — UCIOJIb30BaTh  Mapajlien3M
KOJM4eCcTBy u3MepeHuii. B dopmyne merona Monte-Kapino Berauciurenu-paboyue CUUTAIOT
3HaYeHus PyHKIHHA (pacyeT MOKET ObITh TPOMO3JIKMM) M OTCBHUIAIOT UX BBIYMCIUTEIIO-MACTEpY,
KOTOPBIN TPOU3BOIUT CYMMHUPOBAHUE U BBIYMCIEHNE OKOHYATEIIBHOTO PE3yJIbTaTa.

8. IlapaJuiesibHOe MepeMHOKeHHe MAaTPHUIL

Hcxoonvie Oannvle: e MATPULIBI N XM 1 M XN, KOJIUYECTBO BEIYUCIUTENEH.

L]eny: HanucaTh IpoOrpaMMy Ul NEPEMHOXKEHHS MaTpUll MapajyiebHO HECKOJIbKUMU
BBIYHCIUTEIISIMU.

[IporpaMma fomkHa cuyuTaTh M, N, ABE MaTpULbl, KOJUYECTBO BBIUMCIMUTENEH;
pacnapajIeNIuTh IPOLECC UX NEPEMHOKECHHS.

Ilpeononacaemvlii  ancopumm  pacnapaniienru8anus: TOCKOJIBKY KaXIbld 3JIEMEHT
MaTpUIbI-pe3yJIbTaTa PACCUUTHIBAECTCS HE3aBUCUMO OT JAPYIMX, OH MOXET OBITh OIpelesieH
OTJCNBHBIM BBIYMCIIHUTENEM. BbIUMCINTENB-MacTep 3aHUMAETCS paclpenesieHueM padoThI
MEeXIy ocTalbHbIMU. OH XpaHUT 0a3y CBOOOJHBIX BBIYMCIMTENEH, KyJa CHHXPOHU30BaHO
3aHOCATCS HE UMEIoIIUEe padoThl U OTKyda OepyTcsi paboume JUisi BBIYUCICHHS CIIEIYIOIETro
JJIEMEHTa MaTpPULIBI.

9. Ilapa/uieJibHOe  BbIYHCIEHHE [eTePMUHAHTA MaTPULbl  33JaHHOTO  pa3Mepa
(mapaJsnJiesqiu3M 1o AepeBy PeKypPCHH)

Hcxoonvie 0annvle: MmaTpua N XN, KOJIMYECTBO BHIYUCIUTEIEH.

Ileny: HanucaTb NpOrpaMMy JUIsl pacdera JeTepMHUHAHTa MAaTPULBI apaJlIeIbHO
HECKOJIbKUMH BBIYMCIIUTEISIMH.

ITporpaMMma noKHA CUMTATh N, MAaTPUILY, KOJUYECTBO BBIUMCIMTEIEH; pacapaliieInTh
IIPOLIECC BBIYUCIICHUS JETEPMUHAHTA MATPHILIbL.

Ilpeononazaemvii  ancopumm  pacnapanieiuéanus: — TPEINojiaraerTcs  BBIYUCIATH
OIpeNieNIUTENb MeToAoM laycca — IpUBEAEHHEM K BEPXHETPEYTOJILHOW MaTpulie U Jajee
HEePEMHOKEHHEM 3JIEMEHTOB JuaroHanu. Hajno mpuaymars crioco® pacrnpeneneHust noazajgad o
BBIUMCIIMTEIISAM, HAlpUMEp, TOIY4UB JIEPEBO BBIUMCICHUMN, OHO K€ JIEPEBO PEKYpCUU. A TIPUMEpPHI
pacnapayieMBaHus (pa3au 3JIEMEHTOB JIepeBa BBIYMCIIUTENSAM) OIMCaHbl B 3ajade | paznena
3agaun ¢ UCIOJIb30BaHUEM JIEPEBBEB.

10. Pemenune ypaBHenusi AX = b (A — marpuma) meronom Kpamepa: mapamiennsm mo
3J1eMEeHTaM CT0JI0LA pelieHus

Hcxoonvlie Oanmvie: HEBBIPOXKAEGHHAs MaTpuua Nxm, cronben NX1, KOIMYECTBO
BBIYMCIIUTEIICH.

Lenv: HamucaTh MporpamMMy JJisl pacdera peuieHust ypaBHeHuss AX = D mapamienbHo
HECKOJIbKUMH BBIYMCIUTEISIMH.

[Iporpamma j0o/KHA cuMTaTh M, N, Matpuily A, croiber b, komuecTBO BBIYHCIUTENEH;
pacnapajuiesuTh pemenue ypasHenus AX = b merogom Kpamepa.

Ilpeononazaemviii ancopumm pewenus. Metonom Kpamepa KaxIplil 37€eMEHT cTONIOLA-
pe3ynbTaTa BBIUMCIISIETCSl HE3aBUCUMO OT OCTalbHBIX. [I03TOMY €ro MOXHO mepeaarts [yl pacuera
OTAEIBHOMY BBIYHCIIUTEIIIO.

11. Pemenune nuddepenuuanbuoro ypasuenusi y’ + Yy = f(X) MmeTonaMu BbIYMCINTETbHOM
MAaTeMaTHKH

Hcxoonvle oannvie: dyunkius f(X) (mpaBas 4acTh), OTPE30K, Ha KOTOPOM HIIETCS
pelIeHne, KOJIMYECTBO BEIUMCIIUTENEH.

Ilenv: wHamucatTh mporpaMMmy JIsi pacueta Y pemieHus ypaBHenus Y +y = f(x)
NapajuIeIbHO HECKOJIBKUMU BBIUMCIIUTEISIMHU.

[Tporpamma oKHA CUMTATh MPaABYIO YacThb, OTPE30K MHTETPUPOBAHUS; pacnapajiesiuTh
npouecc peuieHus aupdepeHmansHoro ypaBHenuss Yy '+ y = f(X) 3amaHHBIM MeToqOM
BBIUUCIIUTENILHOW MaTeMaTHKH.

Cnocob pacnapannenusanus: CTaHIAPTHBIN, 10 0Tpe3Ky. OTpe30K JEIUTCS Ha KOJIMUYECTBO
BBIUHCIIMTENEH, U KaXKIOMYy OTJJA€TCsl CBOS 4acCTb.

Hcnonb3yemblit METO/I BEIYUCIUTEIEHOW MaTeMaTHKH BBIOMPAETCs IPENo/aBaTeIeM.



CoptuposBka
12. CopTupoBKa cJusiHueM

Hcxoonvie Oanmvie: MaccuB OOBEKTOB, (DYHKIUS JUISI WX CpPaBHEHHS, KOJIUYECTBO
BBIYHMCIIUTEIIEH.

L]eny: HanucaTh IporpamMmy Ui yHOPSAOYMBAHUS MaccHBa MapajljieIbHO HECKOJbKUMHU
BBIUHCIUTEISIMHU.

Ilpeononacaemvlii ancopumm pacnapanienusanusi: Ipu COPTUPOBKE CIMSIHUEM MACCUB
JEIUTCSA Ha JIBE PAaBHBIX IO pa3Mepy 4acTH, KOTOpPbIE COPTHUPYIOTCS OTAEIBHO M CIHMBAIOTCS B
onuH. Takum oOpa3oM, CHOBa IoiryyaeMm JIepeBo pekypcuu. Ilpumepsl pacnapaienuBaHus 10
JEpEeBY CM. B 3a/1a4e 1 pazzaena 3adauu ¢ ucnonb3o8anuem 0epesves.

BriBoa Ha 3kpaH
13. KoHTpo.J1b 32 BHIBOJIOM HA IKPAH HECKOJBKHX NMOTOKOB

Hcxoomnvie Oannvle: HET.

L]env: 1OOUTHCA C MOMOLIBIO CPEICTB CUHXPOHU3AIMH, YTOOBI HECKOJIBKO BHIYMCIUTENIEH
BBIBOAMIIN MH(OPMAIIHIO HA SKPaH B CTPOTO OMPEACIIEHHOM TOPSIIIKE.

[IporpamMma nomkHa co3aTh 26 MOTOKOB, KaXIIbI U3 KOTOPBIX BBIBOJAMUT CBOIO OYKBY
andaButa B OeckoHeUHOM nuKie. JJoOUThCS, YTOOBI BCe OYKBBI BBIBOAWIHMCH B ali()aBUTHOM
MOPSIKE.

Pabora ¢ daiinamn
14. KonupoBanue ¢aiijia B HeCKOJbKO MOTOKOB

Hcxoonvie oannvle: (aits, mupekTopusi €ro OyIyIlIero pacroyiOKEHHUs, KOJUYECTBO
BBIYMCIIUTEIIEH.

Llenv: HamucaTh MporpamMMy JUIsi KOMHPOBaHUsS (aija B Ipyroe MecTo MapaieNbHO
HECKOJIbKUMH BBIYUCIUTEISIMH.

Ilpeononazaemvlii ancopumm pacnapanieiuéanus.

a) Kaxnpiii BbunciauTens OTKpbiBaeT (aitnm otaenbHo. OHu genar ¢ail Ha paBHBIE YacCTH,
KaX/IbIii KOMTUPYET CBOIO YacTh (YnTasi M3 KonupyeMoro (paiiina u 3anmuceiBas B aiin pe3ynbraTa
0JIOKM TaHHBIX (PUKCHUPOBAHHOTO pa3Mepa).

b) (Hna nurelr omHoro mpouecca.) daitn oTKpbIBaeTCs 0uH pa3. Kaxaplii BEIYUCIUTETh TaKKe
JIOJDKEH CKOMMPOBAThH CBOIO YacTh ¢aitna. Ho, mockonbky ¢aitnoBslil ykazaTenb oOLIIMA, JOCTYI
K HeMYy JOJDKeH ObITh cCMHXpoHM30BaH. [lociie ucronb3oBaHus ykaszaTens (T.e. KOMMPOBAHUS
ouepenHOro OJOKa MJaHHBIX W3 CBOEM 4YacTW) BBIUMCIHTENh JIOJDKEH BEPHYTH €ro B
NepBOHAYAILHOE TIOJIOKEHUE U CHOBA BKITFOUUTHCS B 00pHOY 3a 0011IHiA pecypc.

15. KonnpoBaHue IMPEKTOPHMH BMeCTe CO BCEM ee COAepPKHMbIM (MapajjiejJu3sM 1o
(paiisam)

Hcxoonvie Oannvie: TUPEKTOPHUS AN KONUPOBAHUS, AUPEKTOpUS ee Oyayliero
PacoJIOKEHUS.

[leny: HamucaTh NOpPOrpaMMy Il KONMHMPOBAaHUS JUPEKTOPUUM BMECTE CO BCEM €€
COJIEP’KUMBIM B JIPYro€ MECTO MapajljieIbHO HECKOJIbKUMHU BBIYUCIUTENSMHU.

Ilpeononazaemvlii aneopumm pacnapaniieiuéaHus: CHOBA I ONEPAIlMU KOMHUPOBAHHUS
MOKHO COCTaBUTb JI€PEBO PEKYpCHM => pacrnapajuleMBaHue IO JepeBy (3agada 1 paszena
3aodauu ¢ depesvsimu).

MopaenupoBanue

B nanHOM paszzene cTyaeHTaM NpeasaraeTcss CMOJEINPOBaTh CAEAYIOLUE CUTYaINH:
16. «TpenupoBka pyTd0JIMCTOB»

Yuacmeyrowue éviuucaiumenu: GyTdOINUCTHI.

Obwuii pecypc: M.

Cumyayus: xomanna (GyTOoIHCcTOB OTpabaThIBaeT MHIMBUIYAIbHBIC NEWCTBUS. KaKmbrid
urpaet 3a ceos. Llenp pyrOommcTa — 3aBnaneTs MS4OM M 3a0UThH TOJI. Takum 00pazom, OH MOXKET
BBITIONTHSTH JIBA JICHCTBUS:

a) OOpOTHCS 3a MsIH.
b) OuThH MO BOpOTaM, KaK TOJIBKO M4 OKAa3aJcs y Hero.



[Tocne ymapa mo BopoTaM Bparapb BbIOMBaeT Msu B mosie. DyrOonuct 3a0MBaeT roi c
OTIpEIeTICHHOW BEpOATHOCThIO. KoMmaHIa Wrpaer ompeneneHHOe BpeMs, IOTOM OIpeensercs
oOeIUTEIb — MO 3a0UTHIM MSYaM.

17. «CemeiiHblii aBTOMOOHIb)

Yuacmeyrowue evruuciumenu: 4ieHbl CEMbU.

Obwuii pecypc: aBTOMOOMITb.

Cumyayus: cembs u3 4-x (N) uenoBek: oTell, MaTh, ChIH U JI04Yb — UMEET B PACIIOPSHKCHUT
aBTOMOOWJIb. Y KaXIOro M3 HUX [EPUOJUYECKH TMOSIBISIETCA >KeJIaHhue/Heo0XOAUMOCTh
MCIOJb30BaTh ero. Ilonp3oBaHue anmurces ciydyaiHoe Bpems. [lo McTedeHur OIpeneseHHOro
BpeMEHH (M3BECTHOTO 3apaHee) OEH3MH aBTOMOOMIIA 3aKaHUYMBAETCS, U TOT, KTO B ’TOT MOMEHT
MOJIb3YETCsl aBTOMOOMIJIEM, €leT ero 3ampaBiisiTb. Kpome TOro, ChbIH OTBETCTBEHEH 32 MBIThE
aBToMoOmIa. Takxke MO MCTEYEHHIO M3BECTHOIO 3apaHee BPEMEHH aBTOMOOWIb 3arpsi3HAETCS.
Ecnu cbIH HauMHAET MOJIb30BaThCA IPA3HBIM ABTOMOOUIIEM, OH €r0 MOET Iepe1 STHM.

Htoro, Bce UlI€HBI CEMbU «yMEIOT» €3/IUTh Ha aBTOMOOMIIE, 3alpaBIsiTh €ro, OKUIATh
ero ocBoOoxaeHus. ChIH IOMUMO MPOUYETO «YMEET» MBITh aBTOMOOHIIb.

18. «Aspomnopt»

Yuacmeyrowue eoruuciumenu: camoner.

Obwuii pecypc: B3IETHO-TIOCAA0YHBIC TTOJIOCHI.

Cumyayusa: B T€4EHHE KaXJ0I0 Yaca B ad3pOIOpPTy IMOSBISETCS 5 caMOJIETOB, TOTOBBIX K
BBUIETY, U 5 €aMOJIETOB, TOTOBBIX MPU3EMIUTHCS (KaXIblii M3 HUX B Cily4yailHoe BpeMs B
npejenax 3Toro yaca). YtoObl B3eTeTh WK HPU3EMIIUTHCS caMoJieTy, TpeOyerca 3 MuHyThl. B
a’ponopTe 2 B3NETHO-MIOCATOUYHBIE MTOJIOCHI.

19. «Bopoobu»

Yuacmeyrowue evruucnumenu: Bopooei.

Obwuti pecypc: XeOHBIE KPOIITKH.

Cumyayusa: 6alymika Ha ckamelike mepuonuyecku (mycTh pa3 B Q muHyT) Opocaer
BOpoObsiM 10 oxHOW poBHO N xieOHBIX Kpomiek. Korma OpocaioT Kpomky xjeba, mepBblid
MOJJIETEBIINN K Hel BopoOel XBaTaeT KPOIIKY, OTHOCUT €€ B CTOPOHY U ChEJaeT. 3a CUET 3TOr0
OH TPOIYCKAET «PO3BITPHIII cieayromel kpomku. [lepponadaibHO y ckameiiku Haxogutcss M
BOopoObeB. Kax1yto MUHYTY K cTae mpujeTaer eme oauH Bopobeit. CheB P kporek, Bopobei
Haenaercs M yieraeT. YToObl KOJIMYECTBO BOPOOLEB HE YBEITMUMBAIOCH, JTODKHO BBITIOIHITHCS
cootromenne Q = N/P.

Utak, BopoOelt MOKET BBINOIHITH IEHCTBUS:

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 evruuciumenu: urpox.

Obwuii pecypc: Komoaa Kapr.

Cumyayusa: N UTPOKOB TSIHYT KapThl 0 OJTHOM M3 JIexkallel nepes; HUIMH KOJOIBI.

Heobxonnmo obecnieunTs:

e (OuepeaHOCTh JOCTYMA K KOJIOJIE.
e PaBHOMepHOe pacripesieieHue KapT B KOJIOJIE.

MoskHO paau UHTepeca Mocie pa3iaddl MOCYUTATh KOJIMYECTBO OYKOB B BRITSIHYTHIX UMHU
KapTax | ONPENIeTUTh OO0 TUTEIS.

3. Ilpumepbl BOMPOCOB M 33/1a4 /JIs KOHTPOJIBHBIX padoT
3 (ocenHmii) cemecTp
Yactsl.



Kakas texHunyeckas 0a3za xapakTepHa JJIisl TIEPBOTO MEPHUO/A BEIYUCIUTEILHON TEXHUKU
(1945-1955 r.r.)?

O TMOJIYHPOBOJHUKH (TPaH3UCTOPHI, TUOJBI U T.1.)

O UHTErpajbHbIE MUKPOCXEMBI

O D3JIEKTPOHHBIE JaMIIbl

Yro 66110 Mpoodpazom coBpemMeHHbIX OC?

O KOMIIMJISITOPBI C CUMBOJIMYECKUX S3BIKOB

o OMOIMOTEKH MaTeMaTUYECKHUX U CITYKEOHBIX ITPOrpamMm

O CHCTEMBI TaKETHOH 00paboTKH

K yemy oTHOCHTCS TepMuH cryauHr (Spooling)?

o K cOopy 3a/1aHuli ¢ OJUHAKOBBIM HA0OPOM PECYPCOB B MAKETHI 33 JaHHIA

O K OpraHu3aliM peajbHOro BBOJA IAKeTa 3aJaHMi M BbIBOJA PE3yJbTATOB Ha
OTJENbHBIX ClIeHUaNn3upoBaHHbIX DBM

O K OpraHu3ally peajlbHOro BBOJA IAKeTa 3a/laHuil U BbIBOJA PE3yJIbTaTOB HAa TOM
K€ KOMIIbIOTEPE, KOTOPBIN IPOU3BOAUT BHIYUCICHUS

[TnanupoBaHue 3aaHUi CTAI0 BO3MOXKHBIM:

O C MOSIBJICHUEM CHUCTEM MAKEeTHOU 00paboTKH

O C MOSIBJICHUEM Ipe/IBapUTENbHOM 3aMcH MaKkeTa 3aJaHui Ha MarHUTHYIO JIEHTY

O C IOSIBJICHUEM IPEIBAPUTEIBHOM 3aIMCH MTAKETa 3aJaHU HA MAarHUTHBIN JUCK

Yro U3 HUXKE NEPEeYMCICHHOTO SBISETCS MYJIbTUIIPOIPAMMHBIMHM BBIYMCIUTEIbHBIMU
cucremamu?

O CHCTEeMa, B KOTOPOH peain3oBaH ciy uHr (Spooling)

O cucremMa, B IamsITH KOTOPOW OJAHOBPEMEHHO HAXOJUTCSI HECKOJBKO IPOrpamM.
Korna onna u3 mporpamMm OXuZaeT 3aBeplIeHus OIepaluy BBOJAa-BbIBOJA,
Jpyras nporpaMMa MOKET UCIOJIHATHCS

O cucTeMa, B MaMATH KOTOPOH HaXOAMTCS HECKOJIBKO MPOrpamm, 4be UCHOJHEHHE
YyepeayeTcs 10 MPOUIECTBUH OIPEIETIEHHOIO IPOMEXKYTKA BPEMEHU

B03MOXHOCTP MHTEpAaKTUBHOI'O  B3aUMOJEWCTBUS  IOJIb30BATENsl U MPOTrPAMMBI
BO3HUKAET C MOSABJICHUEM:

O CHCTEM MaKeTHOH 0O6paboTKH

O MYJBTHIIPOTPAMMHBIX BEIYUCIUTEIEHBIX CUCTEM

O CHCTEM pa3/IeJICHMs BpEMEHU

Pa3nenenne mepconana, CBsS3aHHOTO ¢ pa3paboTkoi W HIKcimyaranuern OBM, Ha
pa3pabOTUYMKOB, CIELHUATUCTOB [0 SKCIUTyaTallud, ONEepaTopoB M IMPOrpaMMHCTOB
IIPOU30LLIO:

O B IEPBBIN NEPUOJT Pa3BUTHUS BBIYMCIUTEIbHON TexHUKH (1945-55 r.r.)

O BO BTOPOI Mepuo/ pa3BUTHUS BRIYUCIUTEIbHON TeXHUKH (1955- Hauano 60-x r.r.)

O B TPETHi MepHuo pa3BUTHS BEIYUCIUTENbHON TEXHUKH (Hayano 60-x - 1980 r.r.)

[Tpu noctymne k gaitny B cereBoit OC monp30BaTeNb JOIKEH 3HATh:

O TOJBKO UM (aiina

O TOYHOE (U3NUECKOe pacmoiokeHue ¢aiaa Ha TUCKe

o wums (aiina, KOMIbIOTEp, HA KOTOpPOM HaxoauTcs (ailn, um cereBoi crocod
JocTyna K uHpopmaiuu B Qaiine

[Tpu noctyne k daitny B pacnpenenennoit OC nosiabp3oBaTenb JOKEH 3HATH!

O TOJBKO UMs (aitima

O TOYHOE (PU3UYECKOE paCIoyioKeHHe (hailia Ha JUCKe

o ums (aiia, KOMIbIOTEp, Ha KOTOPOM HaxoauTcs ¢aiil, U ceTeBod crocod
JocTyna K uHopmaruu B (aiiie

10. 13 KaKuX COCTOSHUH MPOLIECC MOXKET MEPEHTH B COCTOSIHUE 0dcudanue?

O U3 COCTOSIHHSI podicOeHUe
O U3 COCTOSIHUS 20MOBHOCb
O W3 COCTOSIHUS UCNOTHEHUE
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N3 kakux COCTOSSHUN ITPOLIECC MOXKET NMEPENTH B COCTOSIHUE UCNOIHeHUue?

O U3 COCTOSIHUSA 0dHCUOAHUE

O U3 COCTOSIHUSI 20MMOBHOCHb

O U3 COCTOSIHUSA podicoenue
Korna npouecc, Haxoaamuiics B COCTOSHUU 3aKOHYUL UCNOTHEHUE, MOKET OKOHUATEIIbHO
IIOKUHYTb CUCTEMY?

O 10 MPOIIECTBUHU ONPEAEIECHHOIO0 HHTEPBAJIa BPEMEHU

O TOJIBKO IIPH NI€pE3arpy3Ke ONepaiOHHON CUCTEMBI

O IIOCIIE 3aBEPUICHMSI IPOLIECCA-POAUTENS
Kakue U3 nepedncicHHbIX HUKE KOMIIOHEHTOB BXOZSAT B IIOJIB30BATEIbCKUN KOHTEKCT
npoiiecca?

O COCTOSIHHE, B KOTOPOM HaXOAMTCs MPOLECC

O INPOrpaMMHBIA CYETYHK IIpolecca

o wuHbpopmanusa o0 yCTpoicTBaxX BBO/a-BbIBO/A, CBSI3aHHBIX C IPOLIECCOM

O COZAEpPKUMOE PErUCTPOB IpoLECCOpa

O KOJ M JJaHHBIE, HAXOSIIUECS B aIpeCHOM IIPOCTPAHCTBE IpoLecca
Kakue wu3 mnepeuncieHHBIX HHMKE KOMIIOHEHTOB BXOST B PErHCTPOBBIA KOHTEKCT
npouecca?

O COCTOSIHHE, B KOTOPOM HaXOAMTCS MPOLIECC

O IpOrpaMMHBIN CUETYHK Mpolecca

o wuHbpopmanus 00 YCTpOWCTBaX BBO/Ia-BbIBO/A, CBI3aHHBIX C IPOLIECCOM

O COZAEPKUMOE PErUCTPOB IIpoLEccopa

O KOJ M JIaHHbIE, HaXOsIIMeCs B aIpeCHOM IIPOCTPAHCTBE poLecca
Kakue wu3 NepedyuciIeHHBIX HM)KE KOMIIOHEHTOB BXOIAT B CHUCTEMHBI KOHTEKCT
npoiiecca?

O COCTOSIHHE, B KOTOPOM HaXOAMUTCS MTPOLIECC
IIPOTPaMMHBIN CUETUHK IIpoLecca
uHpopmanus o0 yCTpoicTBaX BBOA-BbIBO/A, CBI3aHHBIX C IIPOLIECCOM
COJIEP’)KUMOE PETUCTPOB Ipolieccopa
KOJ| M JaHHBIE, HAXOASALIUECS B a[pECHOM IIPOCTPAHCTBE IPOLECCa
IIpn MoznepHU3aMU HEKOTOPOM ONEPALMOHHON CUCTEMBI, MOAJAEPKUBAOIIEN TOJIBKO TPU
COCTOSIHUS TTPOLIECCOB: 20MOBHOCHb, UCNONIHEHUE, 0dcudanue, TIPUHATO pellleHe BBECTH
JIBa HOBBIX CHCTEMHBIX BbI30Ba. OJIMH M3 3TUX BBI30BOB MO3BOJIAET JIIOOOMY IpoOIEcCy
IPUOCTAHOBUTH >KU3HEAEATENBHOCTD JII000r0 APYyroro mpoiecca (Kpome camoro ceods),
0 TeX TMOp, MOKa KaKOW-TUOO TMPOIECC HE BBIMOJHUT BTOPOM CHCTEMHBIM BBI3OB.
CKOJIBKO HOBBIX COCTOSIHUM IIPOLIECCOB MOSIBUTCS B cCHCTEME?

o1l

o 2

o 3
[Tpu MoaepHU3aLIMK HEKOTOPOU ONEPALIMOHHON CUCTEMBI, MOAAEP>KUBAIOIIEN TOJIBKO TPH
COCTOSIHUSL IIPOLECCOB: 20MOBHOCHb, UCHOJHEHUe, 0JicudaHue, PEIICHO BBECTU JBa
HOBBIX CHCTEMHBIX BbI30Ba. OJMH U3 3THUX BBI30BOB I03BOJIAET JIIOOOMY THpoleccy
MIPUOCTAHOBHUTH JKU3HEACITEIBHOCTD JIOOOTO JAPYyroro mpoiiecca (Kpome camoro ceds),
J0 TeX TOp, MOKa KaKOH-THOO MpolLecc HE BBINOJHUT BTOPOW CHCTEMHBIH BBI3OB.
CKOJIBKO HOBBIX OINEpalliid HaJl MPOLECCAMU MTOSBUTCS B CUCTEME?

o 2

o 4

o 5
IIpu MoznepHU3aMU HEKOTOPOH ONEPALMOHHON CUCTEMBI, MOAAEPKUBAKOIIEN TOJIBKO TPU
COCTOSIHUSL TIPOLIECCOB: 20MOBHOCMb, UCHONHEHUe, O0JcudaHue, PEIICHO BBECTH JBa
HOBBIX CHCTEMHBIX BbI30Ba. OJMH W3 3THX BBI30BOB IO3BOJISIET JIIOOOMY MpoOLEcCy
IPUOCTAHOBUTH >KU3HEAEATENBHOCTD JII000r0 Apyroro mporecca (Kpome camoro ceds),

O 00O
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J0 TeX TOp, MOKa KaKOH-ITMOO MpoLeccC HE BBIIOJHUT BTOPOW CHCTEMHBIH BBI3OB.
CKOJIBKO HOBBIX IIEPEXOA0B U3 COCTOSIHUS UCNOIHEHUe TTIOSIBUTCS B CUCTEME?

o0

o 2

o 4
CKoJbKO omepanuii HajJ IpoLeccaMH CyIIecTBYeT B Kypce «OmnepaliOHHbIE CHCTEMBI
cemeiictBa UNIX»?

o 4

o 6

o 7
Kakas omnepamnus Hajx mpoueccoM B MOJENM, NPUHATOW B JIaHHOM Kypce, HE HMEET
napHou?

O cO3JaHMeE Ipoliecca

O 3aIycK Ipolecca

O H3MEHEHME IIPUOPUTETA IIpoLecca
B nekortopoit onepanuonHoi cucteMe, noxoxed Ha UNIX, cymecTByer eAMHCTBEHHbBIN
CHoco0 TOpPOXKICHHS HOBOTO IMPOIECcca, KOTOPBIA OyneT SBIATHCS IyOJIMKAaTOM
POIUTENBCKOrO IMpOLEcca IO PErucTPOBOMY M IOJb30BATEIbCKOMY KOHTEKCTaM, C
nomoinbio cucremMHoro Bbi3oBa fork(). [Inst 3ameHbl MOJIB30BAaTEIBCKOIO KOHTEKCTA
mpolecca M 3amycka HUCIONHIEMOro Qaiiia ¢ UMeHeM a.out MPUMEHSETCS CHUCTEMHBIH
BbI30B exec("a.out"). HeonbITHBIN MPOrpaMMUCT HAMKMCAI CIASAYIOMIYIO MPOTPAMMY:

void main()

{inti; for (i = 0; i < n; i++){fork(); fork(); exec(*a.out");}while(1);}
I7Ie N - HEKOTOpas MOJIOKUTETbHAs KOHCTaHTa. CKOJIBKO MPOIECCOB OyeT 3allylleHo B
ONEpPAlMOHHON CHCTEME B pe3y/ibTaTe€ €€ BBIIOJHEHUS, €CJIM IporpaMma a.out He
3aIyCcKaeT HOBBIX MPOLECCOB?

o 2
o 4
o 2"

B kakux ciydasx TpOU3BOAMTCS HEBBITECHSAIOIIEE KPAaTKOBPEMEHHOE IIaHWPOBAaHUE
po1eccoB?
O KOTJa MPOIECC MEePEBOIUTCS U3 COCTOSHUS UCNOJHEHUe B COCTOSHHUE 3A8epUll
ucnoiHenue;
O KOrJa Mpoliecc NePEeBOAUTCS U3 COCTOSHUS UCHOIHEeHUe B COCTOSIHUE 0XCUOaHUe;
O KOT/Ia MPOIIeCC MEPEBOJAUTCS U3 COCTOSTHUS 0XCUOAHUE B COCTOSTHUE 20MOBHOCHb.
Ha xakux mapamMmeTpax MOXET OCHOBBIBATHCS JOJITOCPOYHOE TIIAHUPOBAHUE TIPOIECCOB?
O Ha CTaTHMYECKHX MapaMeTpax BBIYUCIUTEIHHONW CUCTEMEI;
O Ha JMHAMHYECKUX MapaMeTpax BBIYUCIUTEIHHONU CUCTEMBI;
O Ha CTaTHYECKHX TapaMeTpax MpPOIeCCOB;
O Ha AMHAMHYECKUX MapaMeTpax MpOIECCOB.
Kakne w3 mepeuncieHHBIX aJITOPUTMOB  JOIMYCKAIOT HEOTPAHWYECHHO  JIOJNTOe
OTKJIJIbIBAHHE BHIOOPKU OJTHOTO M3 TOTOBBIX MPOIIECCOB HA UCTIONHEHUE?
o FCFS
o SJF
o RR
O MHOTOYpPOBHEBBIE OUEPEAH
Kakne w©3 TepednclIeHHBIX aJTOPUTMOB IMPEJACTABISAIOT COOOM YacTHBIC CITyJad
TUTAHUPOBAHMS C UCTIOJIE30BAHUEM TTPHUOPUTETOB?
o FCFS
o RR
o SJF
O TapaHTUPOBAHHOE IJIAHUPOBAHUE



26. K xakomMy M3 NEpEunCIEHHBIX AJITOPUTMOB CTPEMUTCA IoBelaeHue ainroputMa RR 1o
Mepe yBeIMUYeHUs! KBaHTa BpeMeHU?
o SJF
o FCFS
O TapaHTHPOBAaHHOE IUIAHUPOBAaHME TMPU OJHOM IPOLECCE Ha  KaXIOTO
10JIb30BATEJISI.
27.K KkakoMy W3 TMEpEYHCICHHbIX AalTOPUTMOB TEOPETUYECKH CTPEMHUTCS IOBEICHHUE
anroputMa RR 1o Mepe yMeHblIeHHs] KBaHTa BPEMEHHU:
o SJF
o FCFS
O TapaHTHPOBAaHHOE IUIAHUPOBAaHME TMPU OJHOM IPOLECCE Ha  KaXIOTO
I0JIb30BaTENs
28.[lycte B BBIUMCIUTEIBHYIO CHUCTEMY TIOCTYMAIOT TSTh IPOLECCOB  PA3IUUHOM
JUIMTEIILHOCTH TIO CIEYIOIeH CXeMe:
Howmep nporecca MOoOMEHT NOCTYyIIEHUS B Bpewms ucnonnenus
CHCTEMY
1 2 4
2 1 3
3 4 5
4 3 2
5 0 9
Uemy paBHO cpeiHee BpeMs OXHJAHUs Ipolecca (waiting time) IpH HCIIOJIb30BAHUU
BbITecHsOmIero anroputMa SJF? Ilpu BbIUMCIEHHMSIX CUYUTaTh, 4YTO MPOLIECCHl HE
COBEPILIAIOT ONEpaIfii BBOAA-BBIBOA, BPEMEHEM MEPEKIIIOUYCHHUS KOHTEKCTa IPEHEOpEYb.
o 113
o 50
o 84
29. [lyctp B BBIUMCIUTENBHYIO CHUCTEMY TIOCTYMAIOT TISTh IPOIECCOB  PA3ITUYHOM
JUIMTEIILHOCTH TIO CIEYIONIEH CXeMe:
Howmep mpornecca MoOMEHT MocTyMJIeHNs B Bpems ucnonnenus
CHCTEMY
1 2 4
2 1 3
3 4 5
4 3 2
5 0 9
Uemy paBHO cpenHee BpeMsl OKHMJIaHMs Tpoliecca (waiting time) mpu HCIOJIb30BaHUH
HeBbITecHsomEero anroputma SJF? Ilpu BBIUMCIEHMAX CUUTATh, YTO MPOLECCH HE
COBEpIIAIOT ONepaIfii BBOAA-BBIBOA, BPEMEHEM MEPEKIIIOUYCHHS KOHTEKCTa IPEHEOpEyb.
o 113
o 50
o 84
30. [IycTe B BBIUMCIUTENBHYIO CHUCTEMY TIOCTYMAIOT TISITh IPOIECCOB  PA3ITUYHOM

JJIMTCIIBHOCTHU C pa3HbIMU NPUOPUTCTAMU 110 CJ'ICI[YIOH.ICIZ CXEMC!:

Howmep nporiecca | MOMEHT IOCTYILIEHUS B Bpewms IIpuopurer
CUCTEMY VCTIOJTHEHUS
1 3 10 1
2 6 4 0
3 0 4 3
4 2 1 4
5 4 3 2
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YeMmy paBHO cpenHee BpeMs MEXIy CTapTOM Ipoliecca U ero 3asepiieHueM (turnaroud
time) mpu WCHONB30BaHMM BBITECHSIONIETO INPHOPHUTETHOTO IUIaHMpoBanusa? [Ipu
BBIYUCIICHUSIX CUMTaTh, YTO IMPOLECCHl HE COBEPIIAIOT ONepalfii BBOAA-BHIBOJA,
BPEMEHEM IEPEKII0UCHHs KOHTEKCTa peHeOpeus. HauBpIcMM PHOPUTETOM SIBIISICTCS
npuopurer 0.

o 10.6
o 134
o 15.0

Kakass kareropusi CpeAcTB CBSI3M TOJy4YHJa HauOOJbIIEe pacIpOCTpaHCHHE B
BBIUUCIIUTENbHBIX CUCTEMAX?
O CHUTHAJbHBIC
O KaHaJbHbIE
o paszjensemMas naMsaTh
Kakoll u3 BapuaHTOB ajpecallid MOXKET HCIOJb30BaThCS AJIS OPraHU3alUM Iepeladyu
uH(opMmaruu uepe3 pipe?
O CHUMMETpHUYHas NpsiMas aapecanus
O aCHMMETpPUYHAS IMpsMas aJpecarus
O HempsMas aJpecanus
Kakoe u3 mepevncieHHbIX yCIOBUN HAIEKHOCTH CBS3M HE MOXKET OBITh BBIIOJHEHO CO
CTOIPOLICHTHOW rapaHTUel PH BHIIOJIHEHUH OCTATIbHbBIX YCIOBUM?
O HE NMPOUCXOAUT MOTEPH HH(HOPMAIHH
O He NPOUCXOAUT MOBPEKICHUS HHPOPMALIUU
O HE HapyIlIaeTcs MOPsAJOK JaHHBIX B Ipoliecce oOMeHa
CKOJIBKO MPOLECCOB MOTYT OJIHOBPEMEHHO MCIOJIb30BATh OJIHO U TO K€ CPEJICTBO CBS3H,
M0JIb3YSICh CAMMETPUYHON IIPSIMOM ajpecaruei?
o 2
O MPOM3BOJILHOE KOJIUYECTBO
O OTBET 3aBHCUT OT TOIO, SBJIAETCS JIM CPEICTBO CBSI3UM JYIUIEKCHBIM WIH
CHMILJICKCHBIM
Kakue npoueccesl Moryt oomMeHuBathest uHopmarueit uepes FIFO?
O TOJIBKO TIporiecc, cozpammii FIFO, u ero mpomecc-pedbeHok
O TOJIbKO MPOILIECCHI, UMEIOIIIHE 00111ero poaurens, coznasuiero FIFO
O TPOU3BOJILHBIE TIPOIIECCHI B CHCTEME
Kaxwue mporieccbl MOryT 0OMEHHBAThCS HH(pOpMaIuei yepes pipe?
O TOJILKO IMPOIIECC, CO3ABIIHIA PIPE, U €ro HEMOCPEACTBEHHBIN MpoIecc-peOCHOK
O TOJBKO ITPOLIECCHI, UMEIOIINE OOIIET0 POUTENS, CO3AaBIIero Pipe
O TPOU3BOJILHBIE TPOIIECCHI B CHCTEME
B omnepaunoHHBIX cHcTeMaX, MOJJIEPKUBAIOIIMX HUTH HcroynHeHus (threads) BHyTpH
OJTHOTO TIpoIlecca Ha YPOBHE SA1pa CHCTEMBI, IPOIECC HAXOMUTCS B COCTOSIHUU
20MOBHOCMb, ECITH:
O XOTs OBbI O/THA HATH MPOIIECCa HAXOAUTCS B COCTOSTHUH 20MOBHOCTb
O XOTs OBl 0/1HA HUTh MCIIOJHEHHSI HAXOJUTCSA B COCTOSIHUU 20MOBHOCMb, U HET HU
OJTHOW HUTHU B COCTOSTHUH 0JXCUOAHUE
O XOTs OBl OZIHa HUTH IPOLECCa HAXOTUTCS B COCTOSIHUM 20MOBHOCMb, U HET HU
OJTHOW HHUTHU B COCTOSTHUH UCNOHEHUE.
B omnepanuoHHBIX cuUcCTeMax, MOJAECPKUBAIOLINX HHUTH HUcmonHeHus (threads) BHyTpH
OJTHOTO TIpOIiecca Ha YPOBHE S[pa CUCTEMBI, Hapsay ¢ OJOKaMH yIpaBJICHUS ITPOIECCaMH
(PCB) cymiecTByIOT CTPYKTYpBI JaHHBIX 1151 yipasieHus Hutsmu - 1CB (Thread Control
Block). Vkaxwurte, kakue NaHHBIE U3 IEPEUUCICHHBIX HUKE XPaHSTCS, MO BalleMy
MHeHwnio, B TCB:
O JaHHBIE O (hailiax, UCTIOIB3yEeMBIX ITPOIECCOM
O yKazarejb CTeKa
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O HUIeHTU(UKATOP MOJIB30BATEN, HHUIIMUPOBABIIETO PaboTy mporiecca
B omepanuoHHBIX cucTeMax, MOAACPKUBAIOIIMX HUTH ucmoiaHeHus (threads) BHyTpu
OJIHOTO TIPOIIECCca Ha YPOBHE siApa CUCTEMBI, HAPSTy ¢ OJIOKaMU YIpaBIECHUS TPOIECCAMU
(PCB) cymiecTBYIOT CTPYKTYPBI JaHHBIX [T yrpasienus autsmu - TCB (Thread Control
Block). Ykaxute, kakue NaHHbIE W3 IEPEUMCICHHBIX HIDKE XPAHATCS, IO BalleMy
MmHeHuro, B TCB:
O COJEPXKHMOE PETUCTPOB MPOLIECCOPa
O JlaHHbIE, ONKCHIBAIOIINE PACIIOIOKEHHE aJPECHOTO IPOCTPAHCTBA MpoIeccopa
O TMPHUOPUTET HUTHU UCTIOTHCHHUS
PaccmoTpum nBe aktuBHOCTH, P 11 Q:
P: Q:
y=X+2 Z=x-3
f=y-4 f=z+1
Habop u3 3TuX IBYX aKTUBHOCTEH SIBIISIETCS:
O JIETEPMHUHHUPOBAHHBIM
O HEJIETePMUHUPOBAHHBIM
O JICTCPMUHUPOBAHHOCTH 3aBUCUT OT 3HAYCHHS X
PaccmoTpum nBe aktuBHOCTH, P 11 Q:
P: Q:
y=Xx+1 Z=x-3
f=y-4 f=z+1
Habop u3 3Tux ABYX aKTUBHOCTEH SBISETCS:
O JIETePMHHHUPOBAHHBIM
O HEJIETePMUHUPOBAHHBIM
O JICTCPMUHUPOBAHHOCTH 3aBUCUT OT 3HAYCHHS X
Ecnu nnst Hekoroporo Habopa akTUBHOCTEH yclioBusi bepHCTaiiHa He BBIMIOIHSAIOTCA, TO
Ha0Op aKTUBHOCTEH SIBISETCS:
O JIeTepPMUHUPOBAHHBIM
O HEJIETCPMUHUPOBAHHBIM
O MOXeT OBITh KaK HeIETEPMUHUPOBAHHBIM, TaK U JETEPMUHUPOBAHHBIM
[TprieM B3aMMOUCKITIOUEHUST IPUMEHSICTCS:
O JuIg TOTO UTOOBI y MpoIiecca He ObUIO KPUTHUECKOTO y4acTKa
O JUIsSl YyCTpaHEHUS YCIIOBHSI TOHKU
O JUIs TOTO YTOOBI MPOIIECCHI HE UCIIONIB30BAIIU OJTHH U T€ K€ PECYPCHI.
Tepmun race condition (yciioBre TOHKH) OTHOCHTCSL:
O K Habopy MpoIIeCCOB, COBMECTHO HCIOJIB3YIOIIUX KaKoi-Tubo pecypce
O K Habopy MPOIEeCCOB, JEMOHCTPUPYIOIINX HEICTEPMHHHUPOBAHHOE TIOBEICHUE
O K Habopy MPOIECCOB, IS KaXKIOTO U3 KOTOPBIX BAYKHO 3aBEPIIMTHCS KaK MOXKHO
obIcTpee
TepMUH «KpUTHYECKasi CEKIUs» OTHOCUTCS:
O K y4YacTKy IpoIriecca ¢ HanOOJIbIIUM 00BEMOM BBIYUCIUTEIHLHON pabOThI
O K Yy4acTKy mpoliecca, B KOTOPOM IMPOIIECC COBMECTHO C APYTUMH MPOIECCaMU
WCIIOJIE3YET pa3JiesieMble TIepeMEHHBIC
O K YYacTKy MpoIllecca, BHIMOJIHEHHE KOTOPOTO COBMECTHO C JPYTMMHU MPOIECCaMU
MOJKET IPUBECTH K HEOTHO3HAYHBIM Pe3yIbTaTaM
Kakue u3 ycrmoBuil i opraHu3aidd KOPPEKTHOTO B3aMMOJICHCTBHS ABYX IMPOIECCOB C
MTOMOII[HIO TIPOTPAMMHOTO aJITOPUTMA BHITIOJTHEHBI JIJIS QJITOPUTMA «IIEPEMEHHASI-3aMOK:
O YCIIOBHE B3aUMOUCKIIOUCHHUS
O YyCJOBHE Tporpecca
O YCIIOBHE OTPAaHUYEHHOTO OKHJIaHUs
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Kakue u3 ycnoBuil Ay opraHu3aliy KOPPEKTHOIO B3aUMOJEHCTBUS JBYX IIPOLIECCOB C
IOMOIIBI0  IPOTPAMMHOIO  QJITOPUTMA  BBIIOJIHEHBI [UI1  QJrOPUTMAa  «CTPOroe
4yepe0BaAHUE):

O YCJOBHE B3aUMOUCKIIOYEHUS

O yCJIOBHE Iporpecca

O YCJOBHE OIPAaHMYEHHOI'0 OXKHIAHUS
Kakune u3 ycioBui I OpraHM3aluy KOPPEKTHOIO B3aMMOJECHCTBHS JBYX IPOLIECCOB C
HOMOILBIO IPOTPAMMHOTO QJIFTOPUTMA BBIITOJHEHBI JUIsSl aITOPUTMA «(I1aru rOTOBHOCTH»:

O YCIJIOBHE B3aUMOMUCKIOYECHHUS

O YyCJOBHE Iporpecca

O yCIIOBHE OTPAHUYEHHOTO 0’KMJIaHUS
B ¢yHkumax-meronax MOHUTOPOB X0pa OOBIYHO PEaTU30BbIBAIOTCS:

O TOJIBKO IIPOJIOTH U 3IUJIOTH KPUTUYECKUX YYACTKOB

O KPHUTHUYECKHE YYaCTKH B3aMMOJEHCTBYIOLIUX IPOLIECCOB

O TOJIBKO pa3jM4HbIE ONEpalUy HaJ BHYTPEHHUMH NEPEMEHHBIMM MOHUTOpA (Kak

Ollepaluy HaJl BHAYTPEHHUMHU nepeMeHHbIMU Kitacca B OOIT)

Y c10BHBIE IEpEMEHHBIE B MOHUTOPAX X0pa 00BIYHO UCIOJIB3YIOTCS:

o Ui obecrieueHus] B3aMMOUCKIIIOYEHUSI B KPUTHYECKUX YyYaCTKaxX KOONEPaTUBHBIX

IIPOLIECCOB

o Juisi o0ecreyeHns: B3aMMOCHHXPOHU3ALUHI KOOIIEPATUBHBIX MPOLIECCOB

o JuIsl IIepeiayyl IaHHbIX MEX/ly KOOIIEPaTUBHBIMH MPOLIECCaMU
Kakue un3 mnepeuucieHHbIX MEXaHU3MOB CHHXPOHH3AIMM OOBIYHO pEAIMU3YIOTCS B
BBIUMCIUTEIBbHOM CHUCTEME C MOMOLIBIO CIEIUAIbHBIX CUCTEMHBIX BBI30BOB?

o cemadopsl [ekcTpsl

O MOHMTOpPHI XOpa

o ouepeau COOOLICHUH
OTtnagka nporpamm, CoAeprKaliux O4eHb O0JIbIIOE KOJINYECTBO ceMadopoB, 3aTPyIHEHA,
TaK Kak:

o TpedyeT CrenuagIbHOro IPOrPaMMHOTO 00ECTICYSHHS

o owmMUOOYHBIE CUTYAllUU TPYIHOBOCIIPOU3BOIUMBI

O JUIsl XOPOILIEro MPOrpaMMHUCTa HUKAKUX 3aTPyIHEHUN HE BOSHUKAET
Jis 4yero Hy)X€H CHHXPOHU3UPYIOIIMH Ipolecc MpH pealu3anuud ceMagopoB yepes
odepear COOOIICHMI:

o s ynoOcTBa peaau3anuu

o Juist obecrieueHus B3aMMHOM CUHXPOHU3ALMU KOOIIEPATUBHBIX MPOIIECCOB

o s obecriedeHus: aTomapHocTu oneparuii P u V
PaccMoTpuM MexaHM3M CHHXPOHHM3AllMM, Ha3blBaeéMbli OMHAPHBIMU cemMadopaMu.
bunaphslii cemadop — 3710 cemadop, KOTOPBIA MOXKET MPUHUMATh BCErO J1Ba 3HAYCHMS:
0 u 1. Onepauus P nas storo cemadopa BBIMISAMT Tak ke, Kak M Ui cemadopa
JlelikcTpsl, a onepanust V 3akiitoyaeTcs B MPOCTOM MPUCBAMBAHUU ceMadopy 3HaAUSHHs
1. bunapHsbie cemadopsl:

o 001a7aroT MEHBIINMHU BO3MOKHOCTAMH, yeM ceMadopsl JleHKkeTpbl

o 00sagaroT OOJBIIMMU BO3MOKHOCTSIMHU, 4YeM ceMadopsl JleHKcTpsl

O DKBUBAIECHTHHI ceMadopam JleikcTpsl
Ha xakoMm ypoBHe nepapXuu MaMsTH HaXOJUTCs IPOrpaMMa B MPOLIECCE BHIMOTHEHUS?

O Ha MarHUTHOM JIHCKe

O B OIEPATUBHOM MaMSITH

O pa3Hble KOMIOHEHTHI MPOrPaMMbl MOT'YT HAXOJUThCS Ha Pa3IMYHBIX YPOBHSIX
Yewm oOycnoBneHa 3¢ (HEKTHBHOCTh HEPAPXUUECKON CXEMBI TAMSITH?

O CKOpOCTBhIO OOMEHA C ONEPaTUBHON MaMATHIO

O TPUHIUIIOM JOKAJIbHOCTU

O KOJMYECTBOM YPOBHEW B HEPAPXUH.
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Ha xakoMm sTame ocymiecTBISIeTCS CBSI3bIBAHUE JIOTHYECKOTO M (PU3UYECKOTO aJPecHBIX
MPOCTPAHCTB Mpoliecca B coBpeMeHHbIx OC?
O Ha 3Tarne BHIIOJIHECHUS
O Ha JTare 3arpy3ku
O Ha dTane KOMIIISAUHA
BuyTpennss ¢pparmenranus - 310:
O TOTeps YacTH MaMATH, BBICJICHHOM MpoIeccy, HO HE HCIIOJIb3YeMOi UM
o pa3bueHue agpecHOro MPOCTPAHCTBA Mpoliecca Ha GparMeHThI
O TIOTEPH YaCTH MaMATH B CXeMe C TUHAMUYECKUMH (TIEpEeMEHHBIMH) pa3aeIaMu
Bo3moxxHOCTh OpraHu3anuud B OOJIBIIMX MPOrpaMMax CTPYKTYP C HEPEeKPBITHSIMU
(overlays) obycioBeHa:
O HaJU4MeM B IporpaMMe OOJIBIIOro KOJIUYECTBA HE3aBUCUMBIX MPOLIETYP
o pa3OueHHeM NaMsTH Ha HECKOJIBKO (PUKCUPOBAHHBIX Pa3/ieiioB
O TMPUHIUIIOM JOKAJIbHOCTU
UTo nmoHUMaeTCst Mol TEPMUHOM «BHEIIHSS (pparMeHTALHsI»?
O TMOTeps YacTH MaMATH, HE BBIICICHHONW HU OJTHOMY MpPOIECCY
O TOTEeps YacTH MaMATH B CXeMe ¢ PUKCHPOBAHHBIMHU Pa3JielaMu
o Hanuuue (PparMeHTOB MaMsITH, BHEITHUX MO0 OTHOIICHUIO K MPOIIecCy
Kakast u3 cxem ynpaBieHHs NaMATHIO ITO/IBEP)KEHA BHEITHEW (parMeHTaIim?
o cxema ¢ (PUKCUPOBaHHBIMU pa3fesiaMu
O cXeMa C JUHAMUYECKHMH pa3JieIaMu
O CTpaHHW4Has OpraHH3aIUs]
Kakast u3 cxem ynpasieHHs NaMsIThIO MTOJIBEP)KEHAa BHYTPEHHEH (parMeHTamun’?
o cxema ¢ (PUKCUPOBAaHHBIMU pa3fesiaMu
O CerMEeHTHas OpTraHU3aIHs
O CTpaHHWYHas OpraHHU3aIs]
Tabnuua crpanuil mporiecca - 3To:
O CTpPYKTypa, HCHOJb3yeMass [Uisi OTOOpaK€HUS JIOTUYECKOro  aJpecHOro
IPOCTPAHCTBA B PU3UUECKOE MTPH CTPAHUYHOW OpraHU3alUH TAMSITH
O CTpPYKTypa, OpraHM30BaHHas JUIsl ydeTa CBOOOJHBIX M 3aHATBIX CTPAaHUYHBIX
0JI0KOB
O CTPYKTYpa, OpraHU30BaHHas JJIs1 KOHTPOJIA JOCTYIa K CTpaHUIaM Ipolecca
B dYeM coCTOMT mpenMymIecTBO CXEMbl BHUPTYaJbHOW TAaMATH 10 CPAaBHEHUIO C
OpraHu3zaien CTpyKTyp ¢ mepeKpbITHeM?
O BO3MOKHOCTH BBITIOJTHEHHUSI IPOTPaMM OOJIBIIIETO pa3Mepa
O BO3MOXKHOCTb BBIIIOJHEHUS NPOTPaMM, pa3Mep KOTOPHIX NPEBBIIIAET pa3Mep
ONEpaTUBHON MaMATH
O DHKOHOMHS BPEMEHHM INPOrpaMMHUCTa IPH pPa3MEIIEHUHd B MaMATH OOJBIINX
poTrpaMMm
Yem 3anuch B TaOIMIIE CTPAHUIl B CXEME CTPAHUYHOM BUPTYaJbHON MaMATH OTIMYACTCS
OT COOTBETCTBYIOIIEH 3aMKCH B CIy4ae MPOCTON CTPAaHUYHON OpraHu3amnuu?
O HAINYMEM HOMepa CTPaHUYHOIO Kajpa
O HaIW4YHeM OWTa PUCYTCTBHS
O HAINYMEM aTpUOYTOB 3AIIUTHI CTPAHHIIBI
Kakast u3 paccMOTpPEHHBIX HIKE CXEM YIPABJICHHS MaMATHIO TIPUTOIHA JIUISl OpTraHU3aIHN
BUPTYaTbHON TAMSITH?
O CTpaHWYHAas
O CerMeHTHas
o cxeMa ¢ (PMKCHPOBaHHBIMH pa3/ieliaMH
O CXeMa C JUMHAMHUYECKHMH pa3JiellaMu
Pa30uenne TIorn4eckoro aapecHoro MpoCcTpaHCcTBa Mpoliecca Ha CTPaHUIIBI B CTPAaHHYHOU
CXeMe YNpaBJIeHUs NaMsThIO OCYILECTBIISETCS:
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O IMPOrpaMMHUCTOM, MOCKOJIBKY OH MOXET cJelaTh 3TO CaMbIM ONTHUMAaJIbHBIM
obpazom
O KOMIIUJIAITOPOM, KOTOPBIA MOXET BBIIOJHUTH Pa3MEUICHUE Pa3IUYHBIX
KOMIIOHEHTOB MPOTpaMMbl Ha pa3HbIX CTPAHUIIAX
o w™eHemkepom mamsata OC U OJIOKOM yIpaBiCHHsS MaMSIThIO HE3aMETHO [
porpaMMHUCTa
Boruncnute HOMep cTpaHUIBI IAMSATH U CMEILEHUE /IS JIOTMUecKoro aapeca 32768, ecnu
pasmep ctpanuilsl paBeH 4K6. Ctpanuiipl HymMepyroTcs, HaunHas ¢ 0.
o 8u0l
o 5u409
o 7u0
CKOJIBKO 3amuceil COAEPKUTCS B OAHOYPOBHEBOHM TaONMIIE CTpaHUI] B cucTteMe ¢ 32-
pa3pAIHON apXUTEKTYypOor | pazMepoM cTpaHHIlb! 4K6?

o 232
o 220
o 212

[Tpenmosioxxum, 4To AJii OPraHU3alKy JIBYXYPOBHEBOM TaOJIMIIBI CTPAHULL 32-pa3psaaHbIi
JIOrUYecKuil axpec pa3duBaeTcs Ha Tpu mois: a,b,c. TpeTbe moje — ¢ — 3TO CMelIeHHe
BHYTpU cTpaHullbl. OT 4Yero 3aBUCUT KOJMYECTBO CTPAHUI] B JIOTUYECKOM aJpPECHOM
pOCTpaHCTBE nporecca?

O OT pa3Mepa BCeX Tpex Mojei

O 0T pa3mepa IoJisi C

O OT pasMepa o a
B BbIUMCINTENBHON CHUCTEME CO CTPAaHMYHOM opraHu3anuedl maMatd u 32-x OUTOBBIM
aZpecoM pa3Mep CTpaHullbl coctaBisier 8§ Moaiir. [{ns HekoToporo mporecca tadauna
CTpaHMII B 3TOH CUCTEME UMEET BUJ

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

Kakomy ¢usndeckomy agpecy cooTBeTCTBYeET joruueckuii agpec 0x00827432:

o 0x27432

o 0x02027432

o 0x10027432
B nukoM kaHHMOAJIbCKOM IUIEMEHHM BOKPYI KOTJa C MUINEH CHAT JUKapu U IOBap.
N3navaneHO B KOTiIe HaxoauTcs N mopuuid Mmsca. JIMKapu mo odepeau MpOCHIIArTCS,
OepyT U3 KOTJIa MOPLUIO MsACA, ChEAAIOT €ro M 3achllaloT CcHoBa. Jlukapb, He
0oOHapyXHUBIIMHA Msica B KOTJie, OyauT nosapa. [loBap HaxoauT n100bIYy U CHOBA TOTOBUT
N nopumii, He TIOAITycKasi HUKOTO K KOTJIy BO BpeMsl IIPUTOTOBJIIEHUS, IIOCIIE YETO TOXKE
3acbinaer. Mcmonb3ys cemadopbl JleWKCTpbl M, NP HEOOXOAMMOCTH, pa3leiseMble
[IEPEMEHHBIC, TIOCTPONTE KOPPEKTHYIO MOJEIb IPOUCXOMSAILEro, ONKCAB ITOBEICHUE
KQKIOr0 U3 JUKAPEH U IOBapa ¢ MOMOILBIO OTAEIBHBIX IIPOLECCOB.
B nukoMm kaHHHOANBCKOM IIJIEMEHH BOKPYr KOTJA C MUIIEH CHOAT AMKAapH U TOBap.
N3navaneHO B KOTiIe HaxoauTca N mopumid Msca. J[MKapu mo odepeau MpOCHITAKTCS,
OepyT U3 KOTJIa TMOPLHUIO MsACA, CHEJAIOT €ro M 3achlaloT cHoBa. Jlukapp, He
oOHapyXHUBIIMHA Msica B KOTJe, OyauT nosapa. [loBap HaxoauT A0OBIYY U CHOBA TOTOBUT
N nopumii, He OAITycKasi HUKOTO K KOTJIy BO BpeMsl IPUTOTOBJIIEHUS, I1OCIIE YETO TOXKE
3aceimaer.  Mcnmonmb3ys  MoHuTOpbl  XOpa, IOCTPOWTE  KOPPEKTHYKO  MOJENb
IIPOUCXOMAIIET0, OIUCAaB IOBEACHUE KaXXIOr0 M3 AMKape M ImoBapa C IOMOIIbIO
OTJIENBbHBIX ITPOLIECCOB.
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B nukom kaHHMOANBCKOM IUIEMEHHM BOKPYr KOTJA C MUIIEH CHAT JUKApU U TOBap.
N3navanpHO B KOTIIe HaxomuTca N mopuuid msica. Jlukapu 1o odepeay MpOCHINAKTCS,
OepyT M3 KOTia IOPLHUI0O Msca, CHENAlOT €ro M 3achinaroT cHoBa. J[lukapp, He
oOHapyXUBIIMKA Msica B KOTIe, OyauT nosapa. [loBap HaxoauT A0OBIYY U CHOBA TOTOBUT
N nopuuii, He OAIYCKask HUKOTO K KOTJIy BO BPEMs IIPUTOTOBJICHMS, II0CIE YETO TOXKE
3acpinaer. Mcmonb3ys KiIacCHYecKue ouepelu COOOIICHU, MOCTPONTE KOPPEKTHYIO
MOJI€JIb IPOUCXOSAIIEr0, ONUCAB MTOBEAECHNUE KaXKI0r0 U3 TUKApEH U IoBapa ¢ MOMOILBIO
OTJICIbHBIX MPOLIECCOB.
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N3BecTHO, uTO Bpemsi AocTyna K omneparuBHOM mamstu 100 HC, a Bpemsi JocTymna K
accounatuBHOM mamsatu — 10 He. YacTtoTa momagaHuii B acCOLMATUBHYIO NaMsTh NpU
oOpamennn k naHHeiM (hit ratio) cocraBiser 90%. Uemy paBHO cpenHee BpeMms
oOpaleHus 3a JaHHBIM K MaMSITH JIJIs OTHOYPOBHEBOW TaOIHIIBI CTpAaHUIL?

o 19HC
o 120 uc
o 168 Hc

Jlns onoBelleHUsl BBIUMCIUTEIBHOM CHCTEMBI 00 OTCYTCTBUU HYXHOW CTpaHMIBI B
NaMATH UCIIOJIb3YETCs:
O MEXaHU3M CUCTEMHBIX BbI30BOB
O MEXaHU3M almnapaTHBIX IpepbIBaHUN
O MEXaHU3M UCKJIIOUYUTEIbHBIX CUTYaIHii
Kakyro crpareruto ynpasiaeHHs NaMIATbIO MOXET PEAJIM30BATh aJITOPUTM BBITAJIKUBAHUS
crpanun LRU?
O CTpaTeruio pa3MeIleHHs] CTPaHHLbl B MaMATH MPU HAJIMYMU CIIUCKA CBOOOJHBIX
KaJIpOB
O CTpaTeruio ymnpexJjaromeid BbIOOPKH, KOIJla KpOME CTpaHMIbI, BBI3BABIICH
UCKJIIOYUTENbHYIO CUTYaLMIO, B IAMATh TAaKXKe 3arpyKaeTcs HECKOJIbKO CTPAHHMIL,
OKpYXKaroIIMX €€
O CTpaTeruio 3aMeUICHUs
Kakoil pe3ynaprar MOXeT MMETh aHaiM3 OWTa MOJU(HUKAIMH, BXOIAIIETO0 B COCTaB
aTpuOyTOB CTPaHULIbI?
o yMeHblIeHHe BpeMeHH 00paboTku page fault'a BBumy Toro, utTo Komusi CTpaHUIIbI
YK€ UMEeTCs Ha JTUCKe
O Heo0XOAMMOCTh KOPPEKIMHU 3aIMCH O CTPaHUIIE B TaOIUIE CTPAHHULL, MTOCKOIbKY
COJIEP’)KUMOE CTPaHUIIbI U3MEHEHO
O OJIOKUPOBKY CTpaHMLbI B MHaMATH JUISL TOrO, 4TOOBl COXPaHUTh H3MEHEHHS
COJIEP’KMMOTO CTPAHUIIbl B HEIPUKOCHOBEHHOCTHU
Kakue neiicTBHs OOBIYHO BBINOJIHSAET ONEpalMOHHAs CHUCTeMa B TOM Cllydae, ecid
MpoIIecC 0OpaTUIICA K OTCYTCTBYIOIIEH CTpaHUIIE, @ CBOOOIHBIX KaJIpOB B HAIIMYWU HET?
O TMPUOCTAHABIMBAET 3TOT IMPOLECC IO TEX IOp, NMOKA B CHUCTEME HE TOABSTCS
CBOOOJTHBIE KaIPhI
O TMPUOCTAHABIMBAET IIPOLIECC, HAXOAUT HEKOTOPBINM 3aHATBHIA KaJp OCHOBHOM
naMsTH, NepeMellaeT B ciay4yae HaJ0OHOCTHM €ro COJAEp>KUMOE BO BHEUIHIOIO
NaMATh, IEPENUCHIBAET B 3TOT CTPAHUYHBIA KaJp COAECPKUMOE JIOTHYECKOU
CTpaHHLbl M3 BHEUIHEM MaMsITH, TOCJIE€ 4Yero BO300OHOBISET BBINOJIHEHUE
npoiecca
O BBITPY)KAET MPOLECC HA JUCK
Jlg HEKOTOpOro mpoliecca, 3almyIlieHHOIO B BBIYUCIUTENBHON CUCTEME CO CTPAaHUYHOMN
opraHusamnuesl maMaTu c ucnonb3oBanneM LRU anroputma 3aMeleHus CTpaHMIL,
BBIJIeJIEHUE Tpolieccy 4 KaapoB maMatu npuBogutT K 11 page fault'am, a Beigenenue 6
KaJapoB mamatu — K 9 page fault'am (BHauane Bce kaapbl cBoOonHbI). Kakoil (kakue)
BapuaHT(bl) KonuyecTtBa page fault'oB mist Toro ke mporecca W TOro e KOJHMYecTBa
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KaJIpoB MOXET ObITh MoNydeH mnpu wucnoib3oBanuu OPT anroputma 3amerieHus
CTpaHuIl?

o 12u8

o 8u’7

o 7ug8

o 9u6
Jj11 HEeKOTOPOTO MPOoILIEcca U3BECTHA CIISIYIONIAsi CTPOKA 3alpOCOB CTPAHUIL aMsTH 1, 5,
2,3,2,1,45/1,2,3,4,1,5, 2,1, 3, 2, 4. CkoabKo CUTyalluii OTKa3a CTpaHUIlbI (page
fault) BosHUKHET Ui AaHHOTO Tpollecca NPU UCIOJIb30BAHUH AJITOPHTMA 3aMEIICHHS
crpanun FIFO (Fist Input Fist Output), ecu mporiecey BbifeaeHO 3 Kaapa maMsaTu?

o 15

o 12

o 10
Jl71s HeKOTOPOTO MpoIecca U3BECTHA CIIEAYIOIIAsl CTPOKa 3alpOCOB CTPaHUI maMsTu 1, 5,
2,3,2,1,4,5,1,2,3,4, 1,5, 2, 1, 3, 2, 4. CKOIbKO CUTYyalluil OTKa3a CTpaHULbI (page
fault) Bo3HUKHET i JAaHHOTO TMpollecca MPU HCIOJIb30BAHUH AJITOPUTMA 3aMEIICHHSI
ctpanunl LRU (the Least Recently Used), eciu porieccy BbiaenieHo 3 Kaapa maMsTa?

o 15

o 12

o 10
J711 HEeKOTOPOTO MpOoIIecca U3BECTHA CIIEYIONIAsi CTPOKA 3aIpOCOB CTPAHHMIL aMsITH 1, 5,
2,3,2,1,4,5,1,2,3,4,1,5,2, 1, 3, 2, 4. CkonbKo cUTyalluii OTKa3a CTpaHulbl (page
fault) Bo3HUKHET IS AaHHOTO TIpollecca MPU HUCIOJIB30BAHUH AJITOPUTMA 3aMEICHUS
ctpanunl OPT (optimal), ecnu nporieccy BeIAENEHO 3 Kaapa naMsatu?

o 15

o 12

o 10
QaiinoBas cucrema Bkitodaercs B cocraB OC 11t TOro, 4ToObI:

o 3¢ ¢PEKTUBHO UCTIONB30BaTh TUCKOBOE IPOCTPAHCTBO

o olecrneuuTh MOIB30BaTENsd YHOOHBIM HHTepdericoM s paboThl ¢ BHEUIHEH

MaMSTBIO

O TOBBICHTH MPOU3BOIUTEIBHOCTH CHCTEMBI BBOJIa-BBIBOJIA
U3BectHO, uTtO B GonpimHcTBe OC daiin npencrasiser coOol HECTPYKTYPHUPOBAHHYIO
MOCNe0BATENbHOCT, OaWTOB M XpaHHWTCS Ha aucke. Kakoil cmoco® moctyma oOBIYHO
IpUMEHsIeTCS K TakUM (aiinam?

O TIOCIENOBATEIIbHBIN

o IpsAMOi

O HHJIEKCHO-TIOCIIEIOBATEeNbHBIH
Jlyist vero mo OKOH4YaHWH PAabOTHI ¢ (aiIoM MPUHATO BBITOJHSATH ONEPAIHIO 3aKPBITHS
(close) daitna?

o 4ToOBI 0OCBOOOAUTH MECTO BO BHYTPEHHUX Tabauuax (haiaoBoi CUCTEMbI

O uTOOBI MEPEBECTH yKa3aTenb TeKYIel Mo3uIMK B Havalo (aiina

o 4TOOBI pa3pemnThb JOCTYI K (ailily Ipyrum npoieccam
Bxoaut nu ums karanora, B KOTOpOM HaxoauTcs ¢aiii, B moiHoe uMs (aiina Ha qucke?

O HE BXOJIUT

O BXOJAHWT

O OTO 3aBUCHT OT TOTO, SIBJISIETCS TAHHBII KaTajor pabounm
Cxema BBIJENICHUs AMCKOBOTO IMPOCTPAHCTBA CBS3HBIM CIHCKOM OJIOKOB HE HAljIa
IIHPOKOTO MPUMEHEHUS, TaK KaK:

o Her(pPEeKTHBHO HCIIOIB3YET AUCKOBOE MTPOCTPAHCTBO

o TpebyeT 00JIBLIOro KOJNYECTBA oOpallleHui K JUCKY MpH padote ¢ (aitnmamu

O CTpajaeT OT BHYTpEHHEH (parMeHTaINH
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. OCHOBHBIM MPEUMYIIECTBOM HCIIOIb30BaHUS Tabaumbl oroOpakenus ¢amnos (FAT) no
CPaBHEHHIO C KJIACCUYECKOM CXEMOH BBIJIENICHHSI CBA3HBIM CIIUCKOM SIBJISIETCS:
O COKpaIleHHE KOJMUECTBa 0OpaIeHHH K JUCKY
O IOBBIIIEHHAs HAJIE)KHOCTh
o 0oJiee 3KOHOMUYHOE UCIOIb30BAaHUE IMCKOBOTO IPOCTPAHCTBA
. BoapmuucTBO  (haitmoBeix cuctem, momaepxkuBaeMbix OC  UniX s BeiaeIeHHS
JIMCKOBOTO IPOCTPAHCTBA, UCIIOJIB3YET CXEMY:
O C MHJEKCHBIMH y3JaMHU
O CBSI3HOTO CITUCKa OJIOKOB
O BBIJICJIEHUS HENIPEPBIBHOM MOCIE10BATEILHOCTH OJIOKOB
. [penmonoxum, uto oaun u3 daitioB B OC UNixX »ecTko CBs3aH € IBYMsl pa3IMYHBIMU
KaTaJloraMH, MNPUHAUICKAIMUMU DPA3JIMYHBIM I0JIb30BaTeNIAM. YTO NPOU3OHIET, eciu
OJIMH U3 TIOJIb30BaTeNNeH ynamuT Qaiin?
o (hailn aBTOMaTHYECKU YAAIUTCS U3 KaTalora BTOPOro MoJib30BaTelis
O cojepKaHME KaTajora BTOPOTro M0JIb30BaTeNsl HE U3MEHUTCS
O CHCTEeMa OTMEHMT OllepaLuto yaaneHus daiina
. Kakue u3 nepednciieHHbIX CUTYalluii BOSHUKAIOT CHHXPOHHO ¢ paboToil mporeccopa?
O IpepbIBaHUsA
O HCKJIIOUUTENbHbIE CUTYal[UU
O IporpaMMHbIE IPEPbIBAHUS
. Kakue u3 nepeuncieHHpIX cuTyaluii BO3HUKAIOT MIPeICKa3yeMo?
O IpepbIBaHUsA
O HCKIIIOUUTENbHbIE CUTYal[uU
O IporpamMMHbIE IPEPbIBAHUS
. Kakue wu3 mnepeducieHHBIX cUTyalMd OOHApyXHUBAIOTCA MPOLECCOPOM  MEXKIY
BBINOJIHEHUEM KOMaH]1?
O TpepbIBaHUsA
O HCKJIIOUUTENIbHbIE CUTYallUU
O TpPOTpaMMHBIEC IPEPHIBAHUS
Kakue wu3 mapameTpoB 3ampoca K JKECTKOMY JHMCKY OOBIYHO YUYUTHIBAIOTCS TpU
IUTAHUPOBAHUM T1OCJIEIOBATEILHOCTH 3aIIPOCOB?
O BUJ Omepaluu
O HOMEp CeKTopa
O HOMEp LMWIMHApA
O HOMEp JOPOKKH
Kakue U3 BapuaHTOB pealn3allid CHCTEMHOTO BbI30Ba read MOryT MpO4YHMTaTh MEHBIIE
0aiiT, ueM 3ampocui mporecc?
O AaCHUHXPOHHBIN
o Onokupyomuiics
O HeOJOKHpYOUUics
Kakne u3 mepeuncneHHbIX (yHKIUN 0a30BOW TOJCHCTEMBI BBOAA-BBIBOJA MOTYT OBITH
JIeNlerupoBaHbl ApaiiBepam?
O TMoAJepKKa OJOKUPYIOUIUXCS, HEOIOKUPYIOIIUXCS M ACUHXPOHHBIX CHCTEMHBIX
BBI30BOB
o o00paboTka OMmMOOK W MpepblBaHWN, BO3HHMKAIOMIMX IPU OINEpalnusx BBOJA-
BBIBOJIA
o Oydepusanus ¥ KIIIHMPOBAHNE BXOJHBIX M BBIXOIHBIX TaHHBIX
O IUIAaHUPOBAHME MOCIEI0BATEIHLHOCTH 3aIPOCOB Ha BBHIIIOJHEHHE ONepanuii BBO1a-
BBIBOJIA
. Ilycts y Hac umeercss auck ¢ 80 muwmmuapamu (otT 0 mo 79). Bpems mepemerienus
TOJIOBKM MEXIYy COCETHUMH LUIMHIpaMH cocTaBisieT 1Mc. Bpems ke nmepeBoja roioBKU
¢ 79-ro Ha 0-if numuHap cocTaBiseT Bcero 10 Mc. B Tekyimii MOMEHT BpEMEHH TOJIOBKa



HaxoauTcs Ha 45-M LHWIMHJPE U JBUTAETCS B CTOPOHY YBEJIMUYEHUS HOMEPOB LIUIUHPOB.
CkoybKO BpeMeHHU OyneT oOpabaThIBaThCS CIEAYIONIAs MOCIEAOBATEIIBHOCTD 3alPOCOB
Ha yteHue uuinuuapos: 10, 6, 15, 71, 1, 62, nnsa anroputma SSTF (BpemenaMu uTeHUs
[UJIUHAPOB U CMEHBI HAIIPABJICHHS JIBHKCHUS TTpeHEOpedh)?
o 121 mc
o 96 mc
o 59 wmc
99. Ilycte y Hac umeercss mauck ¢ 80 mummaapamu (ot 0 mo 79). Bpems mepemenieHus
TOJIOBKM MEXIY COCETHUMH LIMJIMHIpaMu cocTaBisieT 1mc. Bpemst ske mepeBojia rojJoBKU
¢ 79-ro Ha 0-i muauHap coctaBiseT Bcero 10 mc. B Tekyiinii MOMEHT BpeMEHHU TOJI0BKa
HAaxXoJUTCA Ha 45-0M UMIUHAPE U JIBUTA€TCSs B CTOPOHY YBEJIMYEHUS HOMEPOB
uaIHAPOB. CKOJIBKO BpeMEeHH OyIeT 00padaThiBaThCs CIIEMYIONIAs MOCIEI0BATeILHOCTh
3ampocoB Ha 4yreHue umiamHapos: 10, 6, 15, 71, 1, 62, mus anroputma C-SCAN
(BpeMeHaMu YTCHHS IIUIMHAPOB U CMEHBI HAMPaBIICHUS JIBH)KCHUSI IPpeHeOpedb)?
o 121 mc
o 96 mc
o 59 wmc
100. [Tycte y Hac umeercs auck ¢ 80 mumunapamu (ot 0 1o 79). Bpems nepemenieHus
TOJIOBKH MEX]1y COCEIHUMH IIMJIMHIPAMU COCTABIISIET 2 MC. B Tekymiuii MOMEHT BpeMEHH
rOJIOBKA HaXOAMUTCA Ha 23-M LUMJIMHAPE W JBUTAETCS B CTOPOHY YBEIUYECHUS HOMEPOB
HIPOB. CKOJIBKO BPeMEHHU OyIeT 00padaThIBaThCs CICAYIOMIAs MOCICI0OBATSIIEHOCTD
3anmpocoB Ha yteHue mmwiauHapos: 11, 22, 10, 73, 1, 12, anroputma SCAN (BpemMeHaMu
YTEHUS UWJIUHAPOB U CMEHBI HAIIPABJICHUS JABUKEHUS TOJIOBOK ITpeHeOpeyh)?
o 362 mMmc
o 268 wmc
o 188 mc
101. Kakpne omnepanuoHHbIE CUCTEMBI IIO3BOJSAIOT B3aUMOJCHCTBOBATH YIAJICHHBIM
mporeccaM HM  HMMEIOT CXOJHO€ CTPOCHHE C aBTOHOMHBIMH  BBIYMCIIMTEIIBHBIMU
cucremMamMu’?
O CETEBbIE OlEPAllMOHHBIE CUCTEMBI
O paclpeeeHHbIe ONIEPAITMOHHBIE CHCTEMBI
O ONEpalMOHHBIE CHUCTEMBI, TOJACpPKHUBAIOIINE pPabOTy MHOTOIPOLIECCOPHBIX
BBIYHCIIUTEIIBHBIX CHCTEM
102. CKOJIBKO YJaNeHHBIX aApPECOB MOKET UMETh CETEBON KOMITbIOTEP?
O TOJIBKO OJWH
o He Oonee IBYX
O TOTEHIMAIBHO MTPOU3BOJIIBHOE KOJTUYECTBO
103. Ilycte B HEKOTOpPOM CETEBOM OINEpPalMOHHOW CUCTEME CYILIECTBYET TpHU
Pa3IUYHBIX TPOTOKOJIA TPAHCIIOPTHOTO YPOBHSI, UCIIOJIb3YIOIINX COOCTBEHHBIE aJIPECHBIE
MpOCTpaHCTBA MOPTOB. CKOIBKO TUIOB COKETOB CYIIECTBYET B TAKOM cucTeME?
O OoJuH
o TpHu
O 3aBHCHT OT peajn3aliiu
104. [lycTh y Hac ecTb JIOKaJIbHAsI BBIYUCIUTEIbHASL CETh, JIOCTATOUYHO JOJITO€ BpPEMS
paboTtaromiasi ¢ HEM3MEHHOW Tomoyiormert u 0e3 cbOoeB. Kakue anropuTmsl
MapHIpyTH3allUi TapaHTUPYIOT JOCTAaBKYy MAaKETOB [JAaHHBIX OT OTHPABUTENS K
MOJIy4aTelIro Mo Kparyaumemy myTu?
O QJIrOPUTMBI JJABUHHON MapuIpyTU3aLUU
O QJITOPUTMBI COCTOSIHHSI CBSI3CH
O MapuIpyTU3alus OT HCTOYHUKA JTAHHBIX



105. Ilycts y HAcC eCTh JIOKaJabHasl BBIYUCIUTENIbHAS CETh, JOCTATOYHO JOJITOE BpeMs
paboraromiasi ¢ HEM3MEHHOW Tomoyiormer u 0e3 cbOoeB. Kakue anropuTmsl
MapIIpyTU3aLUHU TApaHTHPYIOT JOCTABKY MAKETOB JAHHBIX 110 KpaT4aiIieMy myTu?

O IrOpUTMbI (PUKCHPOBAHHON MapIIPYTH3ALMH

O BEKTOPHO-JUCTAHLIMOHHBIE AJNTOPUTMBl C METPUKOW KOJIMYECTBA IEPEXO0JI0B
MEXy KOMIIOHEHTaMH CETH

O QJITOPUTMBI CIIy4alHON MapLIpyTU3aLUU

106. Kakue kareropum CpeincTB CBA3M MCIOJB3YHOTCS IIPU  B3aMMOAEHCTBUU

yAQJICHHBIX TPOLEeCcCOB?
O CHUTHaJIbHBIE
O KaHaJIbHbIE
o paszenseMas MaMsaTh

107. Kaxkoii ypoenb stanonnoit mojenu OSI/ISO oTBeuaer 3a co3aaHie KOHTPOJIbHBIX

TOYEK MPU OOIEHNH yIaJI€HHBIX IPOLIECCOB?
O CETEBOU YpOBEHb
O TPaHCHOPTHBIA yPOBEHb
O YpOBEHb ceaHca

108. Kaxkoii yposenb staonnoi mogenu OSI/ISO otBeuaer 3a 1octaBKy HH(pOpMaIum

OT KOMITBIOTEPA-OTIPABUTENS K KOMIIBIOTEPY-TIOIyYaTeNt0?
O CeTeBOHl ypOBEHb
O TPAHCIOPTHBIA YPOBEHb
O YpOBEHb ceaHca

109. Kaxkoii ypoBenb stanonnoit Mmogenu OSI/ISO orBeuaet 3a gocraBky uH(MOpMALIUH

OT IIpoliecca-oTIPaBUTENS MIPOLECCY-TI0JIydaTeNto?
O CETEeBOU ypOBEHb
O TPaHCHOPTHBIA YPOBEHb
O YPOBEHb IIPUIIOKEHUN

4. IIpumepsl TeM KypCcOBBIX padoT

Tema KypcoBoif pabOTHl JaeTcs MO YCMOTPEHHIO IHpernojaBareis (C ydeToM MOoXKeTaHun
CTYZICHTOB, KOTOPbIE MOTYT IpeIaraTb CBOM TE€MBI), PE3YJIbTaT PEeaTH3aliH J0JDKSH BKIIOYATh
B3aMMOJIEIICTBHE € MOJb30BaTeIeM (IIOJIb30BATENbCKUI MHTEp(dENC B BUAE MEHIO, XKelaTeIbHO
rpadM4ecKoro, XOTs BO3MOXKHBI M TEKCTOBBIE BEpPCHM TIpU ycioBuH wucmonb3oBanus OOIl
oubmuorek). KypcoBas paboTa MOMXET BBIMOJHATECA KOJIEKTUBHO (2—3 den.), JOJDKHA
BKJTIOYATh NapaJjieNIbHOE MCIIOJIHEHNE KOMIIOHEHT (HampuMep, BKIIOYaTh HUTH MM HECKOJBKO
B3aMMO/ICHCTBYIOIIMX MPOILIECCOB) U UCIOIB30BATh MPUMUTHBBI CHHXPOHU3AIMH (0053aTENbHO).
Pasmep kypcoBoit — He menee 600 ctpok Ha C# nmm C++, HaKMCAHHBIX OJHUM YEIOBEKOM.
Takxe HOMKHBI MCMONIB30BaThCS KOJUIEKIIMHM JaHHBIX MO BeIOOpYy aBTopa (ATJl — ATL, STL u
T.J.).

Tema KypcoBoii paboThI yTBEpXk/IaeTCsl HE T03Ke, YeM B (eBpaje.

Bce KapTHHKM JTOJDKHBI pUCOBATHCS B 4 I[BETaX C HCIOJB30BAaHHEM aJTOPUTMOB I[BETOBOTO
pa3Ma3blBaHUs (IU3EPUHTA).

1. lano:

OpSAMOYTOJIbHBIM Mapajiesienune]] ¢ JaHHBIMA Ha PAaBHOMEpPHOW NPSMOYTOJbHOW ceTke (B
KaxJ101 Touke y37a 3D ceTkr 3a1aHo CKaIpHOE 3HAYCHUE)

IMocTponTh: OOBEMHBIE H30MOBEPXHOCTH  33JaHHOM  (QYHKIMHM C  OCBEIIEHHEM OT
¢uKcupoBaHHOTO HampaBieHus. HaOnrogeHue TPOBOIUTCS TaKke C (QUKCHPOBAHHBIX
HarnpasieHui (26 - 6 ToproB ky0a, 8 BepimH o 45 rp., 12 pebdep nox yriaom 45 rp.)

B (baiiyie B TEKCTOBOM BH/JIE 33JIaHO:

N M K - gmcino y3510B o kaxjoi ocu (X, y, z) - TunuyHoe 3Hauenue - 100 x 100 x 100

3areM NxMxK uucen - 3HaueHUs] QyHKIIMH B COOTBETCTBYIOIIUX y3J1aX



MeTtox TOCTpOCHMS: HEMpO3payHbIMM KyOMKamMHu cTaHmaptHoro Buaa. KyOuk cumrtaercs
HEMpO3payHbIM, €CIM XOTsA Obl OJHO YIJIOBOE 3HadyeHHe Ooublie (GUKCUPOBAHHOTO 3HAYEHUS
M30II0BEPXHOCTH.

Jns  kaxmoro (UKCHPOBAHHOTO HAMNpAaBJICHHS OJKpaH MojapasfersieTcs Ha '"cronouku',
MEPIICHIUKYISPHBIC K dKpaHy. [Ipoekius 1r000ro KyOuka B 3TOM CTOJIONKE Oy/IeT OAMHAKOBOM,
T.e. ecllu Mbl OyzneM mnepeOupaTh KyOMKM HauuMHas OT OmKallmX K SKpaHy, TO Hains
HEMPO3pavyHbIif, MBI MOXXEM HE aHAIM3MPOBATH BCE OCTABLIMECS B CTOJIOMKE M MEPEXOAUTH K
CJICAYIOLIMM CTOJIOMKaM. DTO OIpeaelseT caelyoIui alropuTT:

1 B COOTBETCTBHE C yIIIOM 3pEHHUS pa3OuBaeM Bce KyOUKH Ha CTOJIOWMKH, TPOSIIUPYIONIHECS HA
OJIMHAKOBBIE IIJIOIIAKH.

2  BHYTPH KaXJOI'O CTOJIOMKA COPTUPYEM KYOUKH MO PACCTOSHUIO J0 3KpaHa

3 HayMHaeM Inepebop OT 3KpaHa: KakK TOJbKO Mbl HAllUIM HENMPO3pauHbli KyOuK (rae XoTs Obl
OJTHO M3 8 YIJIOBBIX 3HAYCHUU OOJbIE HaIero (PUKCHPOBAHHOTO 3HAYEHHUS W30IOBEPXHOCTH),
MBI PHCYEM €ro Ha S5KpaHe C YYETOM pacCTOSIHMsS 10 HEro M yrjia 3peHus (Monb3ysch
CTaHJApTHBIMU (hOpMyNamMH SIPKOCTH - ¢M KHUTY Pomkepca), M mepexoauM K CIETyIOLIEMY
CTOJIOUKY.

3amanue: co3/larh MpOrpamMMmy, MO3BOJISIFOIIYIO CYHTHIBATH pa3Hble (Gailllbl ¢ HCXOTHBIMU
JAaHHBIMM, BBIOMpATh TOUKY 3peHHs, BeKTop ocBelieHus, help. Kaxxnas rpans kyOuka pucyercs
OJIHOTOHHOM, HO LIBET €€ OIPENEseTCs] B 3aBUCUMOCTU OT €€ IOJIOKEHHUS B MPOCTPAHCTBE B
COOTBETCTBUE ¢ (POpMYJIaMU pacyeTa OCBEIIEHHOCTH.

Wcnonautenu: 1 - MeH1o (BBIOOpP TOYEK 3peHus), | - COOCTBEHHO aJITOPHUTM.

5. Jlano:

IPSIMOYTOJIBHBIN MapajuieNienuIe]] ¢ JaHHbIMA Ha PaBHOMEPHOH MNpSMOYIrOJbHOW ceTke (B
Kax/10i Touke y31a 3D ceTku 3a7jaHO CKaJIipHOE 3HaYEeHUE)

IocTponTh: 0O0BEMHBIE W3OMOBEPXHOCTH 33JaHHOW (YHKIHHM C OCBEUICHHUEM oT
(UKCUPOBAHHOTO HAIIPABJICHUS.

B (haiizie B TEKCTOBOM BHJIE 33JIaHO:

N M K - grcno y3710B 1o Kaxao# ocu (X, y, z) - TunuuHoe 3Hauenue - 10 x 10 x 10

3arem NxMxK uucen - 3Ha4eHns (QyHKIIMU B COOTBETCTBYIOIINX y3JIaxX

MeTton nocTpoeHus: SBHOE HaXOKICHUE TOUYEK U30IIOBEPXHOCTU PELLIEHUEM YPABHEHHS.

Jnsg  Kaxaoro TmuMKcena SKpaHa MIPOBOAMTCA MNEPHEHIUKYNIAp (JIyd 3peHus), MpuYeM
OIIPEACIAIOTCA MaTEMaTHYECKUE KOOPAUHATEI 3TOTO JIyda. 3aTeM HaXOJUTCS IEPECEYEHHE ITOTO
Jy4ya ¢ HM30mOBepXHOCThIO (pemas ypaBHeHue F(x0,y0,z) = Const mo z, U moay4as TOYKY
nepeceueHus gyda ¢ u3onoBepxHocThio (x0,y0,z0) - moxpasymeBaercs, 4TO Jy4 MCHYIIEH M3
toukH (x0,y0) 1 uaeT napanienbHO OCH Z, @ KOPEHb 3TOT0 YpaBHEHHs BbIOMpaeTCs Onnxaimmi
K 9KpaHy). B nonydeHHOM 3HaYeHHUHU TOUKH ONpeAessieTcs HOpMaib K 3TOM N30IOBEPXHOCTH, U B
YU€TOM PACCTOSIHUS J0 TOUKH U yria 3peHHs (MOib3ysCh CTAaHIAPTHBIMU (DOPMYJIaMHU SIPKOCTH -
cM kHury Pomxepca) craBuM TOuky Ha skpaH. OOpaTure BHHMaHHE Ha BBIOOp HalpaBiICHUS
HOpMaJIH (BHEUIHSS WJIK BHYTPEHHSS).

Jnis omnpeniesieHus 3HaUYSHUs BHYTPU SYEWKHM MCIOJIb30BaTh TPHIIMHEHHYIO MHTEPIIOALMIO, IS
OTpezieNieHUs] TOUKU TEepPEeceueHust - METOIbl MPOCTO urepanuu, HploToHa, AeIeHUs TOoMOoIaM.
1 DKOHOMMM pacdyeTHOTO BPEMEHHM MOXKHO HMCKaTh DPELIEHHUE HE B KaXKJIOM TOYKEe, a ¢
HEKOTOPBHIM IIaroM IO TOPU3OHTAIM W BEPTUKAIM, 3alOjHss 3HAYEHHUS B NPOMEXKYTKE C
MOMOIIBI0 OMITMHEHHONW MHTEPIIONSALUH 1IBETOB.

3amanue: co3daTh NPOTPaMMy, IO3BOJISIONIYIO CUYUTHIBATH pasHble (Galiabl ¢ HCXOJIHBIMHU
JTAHHBIMM, BBIOMPATh TOUKY 3PEHUS, BEKTOP OCBEILICHHUS, METOJI pacyeTa sIpKOCTH, METOJ pacyeTa
KOpHsI ypaBHeHus, help.

Wcnonuurenu: 1 - MeH1o (BBIOOpP TOYEK 3peHust), | - anropuT™M MHTEPIIONISALUH, 3HAYCHUI BHYTpU
A4YEEK U pelICHUs] ypaBHEHUM.

6. Hano:

MPSIMOYTOJIBHBIN MapajuieNienune]] ¢ JaHHbIMA Ha PaBHOMEPHOH MNpsSMOYTroJbHOW ceTke (B
KaXx/10i Touke y3na 3D ceTkH 3aJJaHO CKaJIsipHOE 3HAYCHUE)



IMocTponTh: O0O0BEMHBIE M30MOBEPXHOCTH 3aJaHHOM (YHKIMH C  OCBELICHHEM OT
(UKCUPOBAHHOTO HAMPABIICHUS, 0003pEeHHE ¢ (PUKCUPOBAHHOTO HAITPABJICHHUS.

B (haiisie B TEKCTOBOM BHJIE 33/1aHO:

N M K - ganco y3510B 110 Kaxao0i ocu (X, y, z)

3areM NxMxK uucen - 3Ha4eHus QyHKIUN B COOTBETCTBYIOIIMX y3JIax

Merton noctpoeHus: pa3drueHue MOBEPXHOCTU Ha JJOCTATOUYHO MaJlble KYCKH.

Bes matemarmdeckass 007acTh CUMTAeTCs MOTPY)KEHHOW B KyO, pa3OWMTHIM Ha SYEHKH, YHUCIO
KOTOPBIX SIBJISIETCSl CTENEHbIO ABOMKU. BHYTpM MaleHbKOro KyOMKa BOCIOJHEHHE 3HAYEHHUs
POBOJIUTCS TPUIMHEHHON MHTepriossnueil. Habmronenue Beerna mpoBOAUTCS € TOpIa Kyoa.
Anroput™m sABIsSeTcs peKypcuBHbIM (asroputM Baphoka). Ha kaxaoMm mare pexkypcuu
paccmaTpuBaetcs Ky0. Ecnu oH mpocToii (T.€. MM OH LEIUKOM MPO3payHbli - BHYTPH HETO HET
COOTBETCTBYIOLMX 3HAYEHUH H3OMOBEPXHOCTH, WJIM IEIUKOM MOXXET OBITh IOCTPOEH Kak
€/IMHOE 1IeJI0€ - HAIIPUMEp, OH MOJHOCTBIO COJEPKHUTCA B CAMOM MAJICHBKOM KyOWKE CEeTKH), TO
OH OTPHUCOBBIBACTCSI LENMKOM WJIM WIHOPUPYETCS, B IIPOTUBHOM CIIy4ae OCYILECTBIISACTCS
pa30ueHne ero Ha 8 MEHBIIMX KyOWKOB (JENEHHEM TOIOoJIaM MO KaKIOW OCH), M MpOIeaypa
HOBTOPSETCS A KaX10ro u3 KyOukoB. IIpy MOBTOpEeHMM Y4YMTBIBAE€TCS BUIUMOCTb, T.€. €CIIU
OJIMKHUI K 9KpaHy KyOHMK LI€JIMKOM HENpo3paueH, TO CIASAYIOUIUI 3a HUM OT dKpaHa KyOMK He
paccmaTpuBaetcs. M3o0pakeHue Herpo3pauHoi 00jacTu KyOWKa Jes1aeTcsl ¢ MCIOJIb30BaHUEM
TPWINHEHHOW MHTEPIOJISILIMY - YYaCTOK U30IIOBEPXHOCTH MPECTABIISAETCS KYCKOM OWUIMHEHHON
IIOBEPXHOCTH, KOTOpasi 3aTeM M300pa)kaeTcsi C y4eTOM pacCTOSIHUA 1O TOYEK IKpaHa U yria
3peHust (OIb3YysACh CTaHJAPTHBIMU (POPMYJIaMH SIPKOCTH - cM KHUTY Pomkepca).

3agaHue: co3laTh IPOrpamMMy, MO3BOJISIONIYI0 CUHUTHIBaTh pasHble (ailiabl ¢ UCXOIHBIMU
JTAHHBIMH, BRIOMPATh TOUKY 3PEHUS, BEKTOP OCBEIICHHS, METO/I pacyeTa sipKOCTH, METO pacyeTa
KOpHs ypaBHEHus, help. Bapuanus 3agaum - 100aBUTH Iporpammy Iepecdera
(mepeuHTepIoIIALNY) Ha HOBYIO CETKY JaHHbBIX IPU U3MEHEHHUH YIJia 3pEHHUS.

Wcnonuurenu: 1 - MeHto, 1 - aaroput™ pa3OueHuil 1 onpeneneHue BUAUMOCTH, 1 - OTpHCOBKa
OMIMHEHBIX TOBEpXHOCTEH (+1 Ha MepEenHTEPNOIIALMIO - €CJIU TOTpedyeTCs).

7. 1ano:

Habop xaoTuuecku 3ajaHHBIX TOYEK B ABYMEPHOM IPOCTPAHCTBE CO CKAJISPHBIM 3HAUEHUEM B
KaXJI0M U3 HUX

IMocTponTh: M30JIMHUM 3HAYEHWH, NPOU3BOJIbHBIE CEYEHMs, a TaK JK€ IBETOBYIO KapTy
UCTIOJIb3Ysl OTpaHUYEHHBINH HaOOp 11BETOB. Tak e HaJ0 HOCTPOUTh B TPEXMEPHOM 00bEME KapTy
BBICOT (KaK B 3a/1aue HOMeED 5)

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

N - grciio y3oB

3areM Nx3 yucen - KOOpAUHATHI (X,Y) ¥ 3HauUeHHs! (PYHKIIMU B COOTBETCTBYIOIIUX y3J1aX

MeTto1 OCTpOEHHUS: TPUAHTYJIALINS TOTYYEHHOTO Habopa TOYeK, a 3aTeM IOCTPOEHUE U30IUHUN
METOJIOM OTCJIEKUBAHUS NIEPECEUCHUN (MCIIOJIB3YS JIMHEHHYIO MHTEPIIOJSALUIO 3HAUEHUI BHYTPH
TpeyrojabHUKoB). Kpome Toro, ocymiecTBisieTcsi MOCTPOEHUE ILIBETOBOM KapThl - JIMHEHHOM
UHTEPHOJSIIMM LBETA B COOTBETCTBUM CO 3HAUEHHSIMM B y3JaX M 3a/JlaHHBIM II1a0JIOHOM
rpaganui.

Tpuanrynsauus HaOopa TOYeK - 3TO pa3dbueHue Habopa TOYEK Ha TPEYrojJbHHMKH TaK, YTO 3TOT
Ha0Op TPEyroJIbHUKOB MOKPHIBAET BBIMYKIYI0 000JI04KYy Habopa TOYEK MJI0THO, O€3 mpoOesioB u
nepeceyeHmif, KpomMe TOro, MUHHMAIbHBIA YToJl TpPEeyrojibHMKa B 3TOM Habope sBISETCS
MaKCHUMaJIbHBIM. TpUaHTYISIHS OCYIIECTBISIETCS CAEAYIOIINM aJTOPUTMOM:

1 co3pmaercs TpeyrojabHHK, 3aBEI0MO BMEIIAIONIUI B ce0sl BCE TOUKHU (BO3MOXKHO, YTJIbI 3TOTO
TPEYroJbHUKa MOTYT OBITH CO3/1aHbI CIIELIUAIBHO).

2  noOamisercs HOBas Touka u3 Habopa. Ilpu 3TOM ompezensercs TpeyrojabHHUK, B KOTOPBIH
rorasna 3Ta TOYka, U K UMeIolieMycsi Habopy TpeyroJbHUKOB A00aBisieTcs HOBbIe Tpu. B koHIE
ATOH MpOLENYpBl YAAIAIOTCA BCE TPEYrOJBHUKH, YIJIaMH KOTOPBIX SIBISETCS MCKYCCTBEHHO
100aBICHHBIE TOYKH.



3 mone TOro, Kak MblI MOJyYHJIM HAaOOp IUIOTHO MOKPBIBAIOUIMX TPEYroJIbHHUKOB, MPOBEIEM
ONTUMU3ALMIO MOJYYEeHHOro Habopa CIEeIyIOIMM METOJOM: BO3bMEM JIBa TPEYIOJIbHUKA,
COIPHUKACAOLINXCS OJHOW CTOPOHOM., M TPOBEPUM, HE HAXOAUTCS JIM BEpIIMHA KaKOT0-I100
TPEYroJbHUKA BHYTPU OKPYXHOCTH, ONHUCAHHOM BOKPYI Jpyroro tpeyrosbHuka. Ecnu pa, To
IPOBE/IEM ONEpaIHIO O] Ha3BaHUEM ‘(UMM yIaIuM OOIIYI0 CTOPOHY 3THX TPEYTOJbHUKOB U
N00aBMM BMECTO HEe JAPYIYyI0, COCIUHSIOIIYIO IPOTHBOIIOJIOKHBIE CTOPOHBI IOJIYYHBIIETOCS
4yeTbIpexyrojpHuka. [locie 3Toil onepanuy NOMECTUM B CTEK BCE TPEYTOJIbHUKHU, TPAHUYAIIUE C
3aTPOHYTBHIMU JaHHOW omepanuei, 1 s BCeX HUX ITOBTOPUM TeCT Ha OKpY»KHOCTh. [locie Toro,
Kak BCE TPEYrOJIbHUKH OKAa3bIBAIOTCS MPOBEPEHHBIMH, TIOJy4Y€HHOE pa3z0OueHue Oyaer
YJIOBJIETBOPSTh KPUTEPUSAM ONTUMATBHOCTH.

Ha nab®ope TpeyrosbHMKOB OTCIIEKHUBAIOTCA TOYKU IEPECEUYEHUsS H30JIMHUHA CO CTOPOHAMU
TPEYroJbHUKOB (IIOJBb3YysACh JIMHEHHOM MHTeprojsnuei.). Yepes 3T TOUKH HPOBOIATCA
(monb3ysich KBAaJApaTUYHOW MHTEPHOJSALMEH UIsl yIy4dlI€HUs BHEUIHErO BHUJA) M30JIMHUU. WX
KeJaTeJIbHO PUCOBAThH TOIIIUHON B 3 TOUKH.

Jlo;kHa MMETBhCSI BO3MOXKHOCTH BBIOOpA JBYX TOYEK, Yepe3 KOTOpPbhIE MPOBOJUTCS CEUCHHE,
BJI0JIb KOTOPOT'O JOJKEH OBITh OCTPOEH I'payK 3aBUCUMOCTH 3HAYEHUS OT PACCTOSHMSL.

Kpome TOro, Kaxxaplii M3 TPEYroJIbHUKOB MOKET OBITh HApPUCOBAH CIEAYIOLIUM 00pa3zoMm:
JUIs MMUHUMAJIbHOTO M MaKCHMaJbHOTO 3HAuYeHMs CKaJlApa B y3JlaX yCTaHABJIMBACTCS HEKOE
3HaueHue (ot 0.0 no 1.0), cooTBeTCTBYIOIIEE 3HAUEHUSM ILIKAJIBI IIBETOB, B IIPOCTEHILIEM Cllyyae
- IIKajie CepbIX IIBETOB OT Oenoro A0 YEepHOro; 3aTeéM OCYILECTBISETCS I0-TOYeYHas
pactepu3anmsi TPEYroJbHUKA C HUCIOJb30BAaHUMEM ajroputrma bpe3eHxeimMa, U KaxAou TOYKe
9KpaHa COIOCTABJISETCs IUIABAIOLIEEe YHMCIO M3 YKA3aHHOIO JHara3zoHa (IOJb3ysch JMHEHHOU
UHTEPNONSIIMEH 1o 3 yrjlaM TpeyrojibHHKa). 3aTeéM OCYIIECTBIISIETCS IOCTaHOBKAa TOYKHU Ha
9KpaH C HCIOJIb30BAaHHEM ITOPUTMOB “pasmaszbiBanus’’ (dithering) - moapoOHO OHM OmMKCaHBI B
kH. Pomxepca.

3agaHue: co3laTh IPOrpamMMy, MO3BOJISIONIYIO CUHUTHIBaTh pasHble (ailabl ¢ UCXOIHBIMU
JAHHBIMHU, OCYILECTBIISIOLIYIO TPUAHTYIISILIUIO, TIO3BOJISIOLIYIO BBIOMpAaTh METO/ pa3Ma3blBaHUS
I[BETOB U IOCTPOEHUS U30JIMHUH, help.

Ucnonuurenu: 1 - meHto + BbIOOp, 1 - Tpuanrymsmnus, 1 - nzonuauu + rpaduk, 1 - pucoBanue
LIBETOBOW KapThl, | Ha TPEXMEPHYIO IOBEPXHOCTD.

8. laHo:

JTaHHbIE Ha IByMEPHOI HEpaBHOMEPHOM NMPSAMOYToJIbHON ceTke (B Kax/10i Touke y31a 2D ceTku
3a/1aHO CKaJIIPHOE 3HAYECHUE)

HocTponts: “I'opObl” - 00bEMHOE MOJNE BBICOT 3aJaHHOM (YHKIMH C OCBELUICHHEM OT
(GuKCHPOBAaHHOTO HaMpaBeHUs, 0003peHue ¢ PUKCUPOBAHHOTO HAIIPABJICHUS.

B (ailsie B TEKCTOBOM BHJIE 33/1aHO:

N M - gmcno y310B 1o kaxaou ocu (X, y)

N u M uucen - KOOpAUHATHI pa30UEHUN CETKH IO COOTBETCTBYIOIIUM OCSIM

3areM NxM uucen - 3HaueHUs QYHKIIUU B COOTBETCTBYIOLIUX y3JaX

Meton mocTpoeHus: COPTUPOBKA NMPSMOYTOJbHUKOB CETKH IO TIyOMHE, 3aTeM H300pa)keHue
KQKIO0ro MpsSMOYrojJbHUKA (KaKk 2-X TPEYroJdbHUKOB) B IMPOEKIMM Ha DJKpPaH C Y4YETOM
OCBEILIEHUS.

Bce nonydeHHble TPEYroJbHUKA COPTUPYIOTCS MO YAAJEHHOCTU OT JKpaHa, OTOpachlBalOTCS T€
TPEYrOJIbHUKH, HOPMaJIb K KOTOPBIM COCTAaBJISIE€T TYHOW yroJl ¢ HallpaBJICHUEM K JKpaHy, 3aTEM
JUISL K&KJOTO yIila TPEeyroJbHHUKA OIMpEeNessieTcsl €ro IBET B 3aBUCHUMOCTH OT PacCTOSHUS 0
9KpaHa, yrila 3peHus U HOpMalu (MOJb3YACh CTAaHIAPTHBIMU (hOpMyJIamMH SIPKOCTH - CM KHUTY
Pomxepca). 3ateM ocyliecTBisieTCs 0TOOpakeHHe TPEYroJbHUKOB Ha IKPAaHE C UCIIOJIb30BaHUEM
3anuBOoK @onra wim ['ypo.

3amanue: co3AaTh NPOrpaMMy, TO3BOJISIONIYIO CUYUTHIBATH pa3Hble (ailibl ¢ HCXOIHBIMHU
JAHHBIMM, BBIOMpPATh TOYKY 3pEHHs, BEKTOpP OCBEIIEHHUS, METOJ pacuera SIpKOCTH H
otoOpaxenus help.

Hcnonnurenu: 1 - MeH1o, 1 - OTpUCOBKA TPEYrOJIbHUKOB.



9. laHo:

Ha0op xaoTndecku 3aaHHBIX TOYEK B TPEXMEPHOM IPOCTPAHCTBE CO CKAJSPHBIM 3HAUYEHUEM B
KQKJI0OM U3 HUX

ITocTponTsh: TpEXMEPHYIO U30IIOBEPXHOCTD 3HAYECHUI

B (aiisie B TEKCTOBOM BHJIE 33/1aHO:

N - grciio y31oB

3areM Nx4 gucen - KOOpAUHATHI (X,Y,Z) U 3Ha4eHUs! PYHKLIUHU B COOTBETCTBYIOIINX Y3J1ax

Meton nmocTpoeHus: TpUAHTYJSAIMs (TeTpa’Jepu3anus) MOIy4eHHOro Habopa TOYeK, a 3aTeM
[IOCTPOECHUE U30IIOBEPXHOCTEN METOOM OTCIIEKUBAHMSI IEPECEUEHUM.

Terpasnepuzanus Habopa TOYEK - 3TO pazdHeHHe HAOOpa TOYEK Ha TeTpa’Jpbl TakK, YTO 3TOT
Ha0Op TEeTpa’poOB MOKPHIBAET BBIMYKIYIO 000JOYKY Habopa TOUYEK IUIOTHO, 0e3 MpoOenoB u
[epeceueHuif, KpoMe TOro, MHUHUMAJIbHBIH yrojg TeTpa’apa B 3TOM Habope sBISeTCS
MakcUMaibHbIM. TeTpasnepu3aius OCyleCTBISAETCS CAEAYIOUUM aITOPUTMOM:

1  co3pmaercs TeTpas’zap, 3aBE€AOMO BMEIIAIOUIHNHI B ce0s1 BCe TOUKH (BO3MOYXKHO, BEPLIMHBI 3TOTO
TETpa’ipa MOTYT ObITh CO3AAaHBI CIIEIIHATIBHO).

2 noOamisercss HoBas Touka M3 Habopa. IIpu 3ToM ompenensercss TeTpasap, B KOTOPBIH
oraa 3Ta TOUKa, M K IMEIOLIeMYCsl HA0Opy TETpa’ipoB A0OABISETCS HOBBIE YEThIpE (a CTaphlid
ynansgercs). B koHue 3Toil mpouenypsl yoajusioTCs BCE TETPa’Apbl, BEpPIIMHAMH KOTOPBIX
ABJIIETCS. UICKYCCTBEHHO J100aBJIEHHbIE TOUKH.

3 mone TOro, Kak Mbl IOJYYMJIM HAOOp IUIOTHO IOKPBHIBAIOIIMX TETPa’IpoOB, IPOBEIEM
ONTUMM3ALMIO IIOJYYEHHOro Habopa CIeAyIOLUM METOJOM: BO3bBMEM JBa TETpa’ipa,
COIIPHUKACAIOLIUXCS OAHOM I'paHblO, U MPOBEPUM, HE HAXOAUTCS JM BEpIIMHA KaKOro-auoo
TETpa’ipa BHYTPU CQepbl, OMMCAHHOW BOKPYr Apyroro Tterpa’apa. Ecim ma, To mpoBenem
OIEPALIMIO MT0J1 HA3BaHUEM «(IIMIT»: yIAIUM OOIIYI0 I'paHb 3TUX TETPA3APOB U 100aBUM BMECTO
Hee JPYTYI0, COCTUHSIONIYI0 TPOTUBOTIOIOKHBIC CTOPOHBI MOTy4duBIeics ¢purypsl. [locne sToi
oIepanyuy IOMECTUM B CTEK BCE TETPa’Aphbl, IPaHNYaIlUE C 3aTPOHYTBIMU JaHHOW onepaunuei, u
JUIsL BCEX HHUX MOBTOpUM TecT Ha cdepy. Ilociae Toro, kak Bce TeTpa’Apbl OKa3bIBAIOTCS
IIPOBEPEHHBIMH, [TOJyYECHHOE pa30oueHue OyeT yI0BIEeTBOPATh KPUTEPUSAM ONTUMAIBLHOCTH.

Ha nabope TeTpa’apoB OTCIICKHUBAIOTCS TOYKH TEPECEUCHHS HM30IOBEPXHOCTH CO CTOPOHAMH
TETPa’IpoB (TMONIb3YACH JIMHEHHON MHTEPIIONALMEN) - TOJTydeHHBIH HA0Op TPEYTrOJIbHUKOB 3aTeM
BU3YaIU3UPYETCS.

Kaxaplii W3 TpEyroJbHHUKOB IIOJYYEHHBIX B pE3yJbTaTe BBIYMCICHUS IIE€PECEUEHUS
M30MOBEPXHOCTU C pedpaMM TeTpaspa MOXKET ObITb HApUCOBaH CIEAYIOLIUM oOpa3oMm: aJs
KOKIOW BEpIIMHBI H30MOBEPXHOCTH BBIUUCIAETCA YCpPEOHEHHass HOpMallb (KaK CpegHee
apu@meTnyeckoe HOpMaleld MPUMBIKAIOUIMX IMOBEPXHOCTEH) W 1BET BEPIIMHBI; 3aTeM
OCYILIECTBIIIETCSl IO-TOYEYHAsl pPacTEpHU3alUsl TPEYTOJIbHMKA C HCIOJIb30BAaHUEM aAJITOpUTMa
bpesenxeiima mnonb3ysAch JIMHEHHOM HWHTEepronauMed mHo 3 yriaMm TpeyroibHHUKa. 3aTem
OCYILIECTBIISIETCS IOCTAHOBKA TOYKH HA DKPaH C MCIOJIb30BAaHUEM aJITOPUTMOB “‘pa3Ma3blBaHUs”
(dithering) - moapoGHO oHM omucanbl B KH. Pomkepca.

3agaHue: co3laTh IPOrpamMMy, MO3BOJISIONIYI0 CUHUTHIBATH pasHble (ailiabl ¢ UCXOIHBIMU
JAHHBIMHU, OCYILIECTBISIONIYIO TPUAHTYIISIINIO, TIO3BOJISIONIYIO BBIOUPATh METOJ pa3Ma3blBaHUs
I[BETOB U IMOCTPOEHUS U30JIMHUH, help.

Wcnomaurenu: 1 - meHro, 1-2 - Tpuanrysinus, 1 - OTpUCOBKA TPEYTrOJILHUKOB.,

Kaxmomy cTyaeHTy BbLAAeTCs OAWMH BapHaHT W3 1-ro 3amaHusd W U3 2-ro 3anaHus. Tema
KypCOBOT'O IPOEKTa COTJIacOBBIBAETCS C IperojaBaTelieM He Mo3JHee KoHIa (eBpais. 3ammura
IIPOEKTA MPOU3BOJUTCA IIyTEM MPE3CHTAMA IPOEKTa BCEMH YYaCTHUKaAMU — C ITOKa30M
BU3YaJIbHOW Tpe3eHTaluu U JeMOHCTpanuu padoTbl mporpammbl. OlieHKa MO pe3yjibTaTram
3alUTHl BBICTABISIETCA C YYETOM OIICHOK 3a 2 3aJaHMsl, KOTOpPbIE JOJKHBI OBITh CHAaHbI
CTYIEHTOM He II03JIHEE YEM 3a HEZECIIIO J0 IIPEA3ALIUTEI IPOCKTA.

4. Kputepuu oueHUBaHUS



3a KaXIbli KOHTPOJBHBIA BONPOC M3 KOHTPOJBHOIO 3aJaHus CTYIAEHT mnoiydaer oT 0 1o
MaKCHMAJIbHOrO Oajula B 3aBUCHMOCTH OT MOJHOTBHI IPEICTaBICHHOTO OTBETa (PELICHUS).
Kputepun mnpocraBineHuss 0auioB YTBEp)KIAIOTCS Ha 3aceJaHUM y4eOHO-METOJUYECKON
komuccuu Kadenpsl. [IporeHT cymMmmapHO HaOpaHHBIX OaljOB OT MaKCHMMAajJbHO BO3MOKHOTO
KOJIMYECTBA OIpEAENseT OLEHKY 3a TEOPETHUYECKHE 3HAHHS MO0 KaXJAOMY KOHTPOJIBLHOMY
3a/1aHuUIO;

Orenka HabGpannubie 6ayisl
otiinyHo (10) 6omnee 88%

oTIINYHO (9) ot 78% o 88% BKIFOUHTETHHO
orinyHo (8) ot 68% 110 78% BKIIIOYHTETHHO
xopoo (7) ot 58% 10 68% BKIFOUHTETHHO
xoporio (6) oT 48% no 58% BKIIFOUUTEITLHO
xoporiro (5) ot 38% 110 48% BKIIIOYHTETHHO
yJIOBJIETBOPUTENILHO (4) ot 28% o 38% BKIFOUHTETHHO
yJIOBJIETBOPUTENHHO (3) ot 18% no 28% BKIIFOUUTEITLHO
HEYJIOBJICTBOPUTEITHHO (2) ot 08% 1o 18% BKIFOUHTETHHO

HEYyI0BJIETBOpUTEIHHO (1) He 6omee 08%

Kaxnass nmabopatopHas pabora M 3ahada W3 33JaHUS MPH IOJHOM TPABHILHOM pEHICHUU
OIICHMBAETCA B OINpEICIICHHOE KOJIUYEeCTBO OamioB OT 5 g0 25. bamiel 3a MOMHOCTBIO
[IPaBWJIbHOE pELICHUE OIpPEACAIOTCA IPENnoJaBaTesssIMU M YTBEP)KJAIOTCS Ha 3acelaHuu
yueOHO-MeToinyeckoil komuccuu Kadenpel. IIpoueHT cymmapHO HaOpaHHBIX OaljioB OT
MaKCHMaJIbHO BO3MOYKHOI'O KOJIMUYECTBA ONPEIEISIET OLIEHKY 3a IPaKTUYECKHE 3HAHUS CTY/IEHTa
10 BBIIICTIPUBEICHHON TabIuIIE.

HtoroBast oueHka 3a audQepeHIMPOBAHHBIA 3a4eT BBICTABISETCS HAa OCHOBAHWU OICHOK,
MOJTYYEHHBIX 32 KOHTPOJbHBIC pabOThl MO TeopHuu (Aajee X U Y), U OIEHKH 3a MPaKTHYCCKUE
3HaHus, (nanee z) mo cienyroiiei Gopmyne (X+y)*z/(z+(x+y)/2), ¢ okpyriieHueM pe3yabTara 10
[EJIOTO CBEPXY.

5. MeToauyeckne MaTepuaJibl, onpeaessiiomue Npouexypbl OlleHUBaHUS 3HAHU, YMEeHU,
HABBIKOB M (WJIH) ONBITA 1eATEJILHOCTH

[TpoMexxyTodHast aTTecTaIs 1Mo JUCIUIUTHHE « Teoprs U TEXHOJIOTHS MPOTrPAMMHUPOBAHHS» B 3
(oceHHeM) ceMmecTpe  ocymiecTBisgercs B gopme  Iup(epeHIUpOBaHHOTO  3ad4era.
JuddepeHMpoBaHHBIA 3a4eT BBICTABISETCS IO pe3yiIbTaTaM padOTHl CTyJIEHTa B TECUCHHE
ceMecTpa Ha OCHOBE OIIEHOK 3a 17 mabopaTopHbIX paboT, 2 3agaHus, 2 KOHTPOJIbHbIE PaOOTHI.
[TpoMexxyTodHast aTTecTalus Mo JUCHUTUINHE « Teoprst U TEeXHOJIOTHUS POTPAMMHPOBAHUS» B 4
(BeceHHeM) ceMecTpe ocymecTBiusercs B (opme  nuddepeHIMpOBaHHOTO — 3ayera.
JuddepeHMpoBaHHBIA 3a4eT BBICTABISETCS IO pe3yilbTaTaM padOTHl CTyJIEHTa B TECUCHHE
ceMecTpa Ha OCHOBE OIIEHOK 3a 17 mabopaTopHbIX paboT, 2 3aJaHus, 3alUTHl KypCOBOM paOOTHI.
Bpewmst mpoBeieHnsT KaxX 10 KOHTPOJILHON pabOThI COCTABIISIET 2-4 aKaJIeMUYEeCKHX Jaca.

Bo BpeMms mpoBeneHMs] KOHTPOJIBHBIX pabOT 0Oydaromuecs MOTYT MOJb30BaThCS MPOTpaMMOin
JUCITUTUIMHBI U JTFOOBIMU MaTepUATIAMH.

Tema KypcoBoil pabOThI daeTcsi MO YCMOTPEHHUIO TMpenojaBarens (C yueToM TOXKeIaHun
CTYAICHTOB, KOTOPbIE MOTYT IpeIaraTh CBOM TE€MBI), PE3YJIbTaT PEeaTH3aliH JOJDKSH BKIIOYATh
B3aMMOJICHCTBHE C MOJb30BaTeNeM (MOJIB30BaTENbCKUN WHTEp(dEic B BUAEC MEHIO, JKEeTIaTelbHO
rpaduuecKkoro, XOTsS BO3MOXXHBI W TEKCTOBBIE BEPCHU TpU YCIOBHU Hcmoib3oBaHus OOIl
oubmuorek). KypcoBas paboTa MOXET BBIMOJHATECA KOJIEKTUBHO (2—3 den.), JOJDKHA
BKITIOYATh NapaJjieIbHOE UCIIOJIHEHNE KOMIIOHEHT (HampuMep, BKIOYaTh HUTH MM HECKOJBKO
B3aMMOJICHCTBYIOIUX MPOIECCOB) U MCIOJIB30BaTh MPUMUTHBBI CHHXPOHU3AINH (00SI3aTEIIBHO).
Pasmep kypcoBoit — He meHee 600 crpok Ha C# mim C++, HaMMCaHHBIX OJHUM YEJIOBEKOM.
Takxe HOHKHBI UCMONIb30BaThCS KOJUIEKIIUHM JaHHBIX Mo BeIOOpY aBTopa (ATJl — ATL, STL u
T.J.).



Tema KypcoBoil paboTHI yTBepKIaeTCs HE TI03Ke, YeM B (heBpaie.



