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1 CTPYKTYPA JUCHUIIJIMHBI

Ob6ecneunBaromuii (HaKynbTeT

O6ecneunBaronias kadeapa

O6mas Tpynoemkocts (3ET)
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MOSBM

34
34

69
75

144



2 AHHOTAIIUA AMCHUITJINHBI

«PACITPEAEJIEHHBIE AJII'OPUTMbI»

PaccmarpuBaroTcss OCHOBHBIC 3aJlauM PACHpPEICIACHHBIX CUCTEM, B3aUMOJICH-
CTBYIOIIIUX Yepe3 pa3ieisseMylo MaMsTh U ¢ TOMOIIbI0 00MeHa COOOIICHUSIMH: 3a-
Ja4a B3aMMHO UCKJTIOYAIOIIETO JOCTYyIa, 00X0f ceTH, BHIOOp nuaepa. OCHOBHBIMHU
oObekTamMu npu GOPMYITHUPOBKE 3a/1a4 SBIISTFOTCS MaTeMaTHYECKHE OOBEKTHI: TTOME-
YEHHBIE CTPYKTYPHI EPEX0/I0B, COOBITHS, MPOCTPAHCTBEHHO-BPEMEHHBIC TUATPaAM-
MbI. OCHOBHBIM CPEJICTBOM aHaIN3a KOPPEKTHOCTH AJITOPUTMOB SIBJISFOTCS] TEMIIO-
panbHbIe JOTUKH. VICTIONB3YIOTCSI CTPYKTYPBI IAaHHBIX TaKUE KaK, PETHCTPHI, O4Yepe-
IM, CTeKH, KaHaJIbl. PaccMaTprBarOTCS TPHIIOKECHHS PACIIPEACIICHHBIX aJITOPUTMOB

IIPU PELIEHNUH MPAKTUYECKUX 3a7ad.
SUBJECT SUMMARY

«DISTRIBUTED ALGORITHMS»

We consider base tasks of distributed algorithms communicating via shared
memmory or message-passing envinroment: mutual excluded task, network seach,
leader election. Discussion based on mathematical formal objects such as labeled
transition systems (Kripke structures), events, space-time diagrams, reaction sys-
tems. To analyze correctness of algorithms we use temporal logics. We consider
programming structures: registers, queues, stacks, channels. We disscuss applica-

tion of the algorithms in practice.



3 OBLHIME IMOJTOKEHUA

3.1 Ieau u 3aga4y AUCHUILIHHBI

1. lenb JUCHUIINHBI:

-u3y4eHue PyH1aMeHTaIbHBIX KOHCTPYKITUM, aJITOPUTMOB, METOJI0B, HCIIOJIH3Y FOIIIHNX -
cs U151 pa3pabOTKU KOPPEKTHBIX KOHKYPUPYIOIIUX M paCIIPEACICHHBIX MPOrpaMM;
-IpruOOpETEHUE HABBIKOB CaMOCTOSTEIIBHO aHAJIU3UPOBATh, OLICHUBATh, pa3padaThi-

BaTb pacpCcaCJICHHBIC aJITOPUTMBI.

2. 3aga4u TUCUMILINHBL;

-pa3bupaThcs B MIPEAMETHOM 00IacTH aBTOMAaTH3aIlUM, YCTPOUCTBE U (PYHKIIMOHH-
POBaHUU COBPEMEHHBIX HH(POPMAIIMOHHBIX CUCTEM,

-pa3pabaThIBaTh TEXHUYECKOE 3a/IaHME HA CHCTEMY, BBIJICIISATD MOJCUCTEMBI CHCTEMBI

H paClIpCaACIIATh 06HII/I€ Tpe6OBaHH$I IO MOACHUCTEMAM.

3. 3uanus pyHIaMEHTATbHBIX KOHCTPYKIIHiL, aITOPUTMOB, METOIOB, HCTIOJIb3YOIIHX-
csl JUIsl pa3pabOTKU KOPPEKTHBIX KOHKYPUPYIOLIUX M PACIPENEICHHBIX MPOrPAMM.
CaMOCTOSITEIbHO aHAJIM3UPOBATh, OLIEHUBATh, pa3padaThIBaTh paclpeiesieHHbIE aj-

TOPUTMBL.

4. Ymenus pa3OupaThes B IPeIMETHON 0071aCTH aBTOMATHU3AIMH, yCTPOUCTBE U (PYHK-
[IUOHUPOBAHUHU COBPEMEHHBIX MHPOPMAIITMOHHBIX CUCTEM, pa3padaThiBaTh TEXHUYE-
CKO€ 3a/IaHH€ HA CUCTEMY, BBIIEISATH MOJCUCTEMbI CUCTEMBI U PACHPEIEISITh 00IIHe

TpeOOBaHUS IO TIOJICUCTEMAaM.

5. HaBbIkM CaMOCTOSITEILHOTO aHAJIN3a, OLIEHKHU, pa3padOTKU paclpeeIeHHbIX all-

TOPUTMOB.

3.2 Mecro nucuMiuiaHbl B cTpykrype OITIOIT

I[I/ICHI/IHJ'II/IHa HN3y4dacTCA Ha OCHOBC PaHCC OCBOCHHBIX JUCIHUILINH yqe6H0r0 Ij1aHa:



1. «AJITOPUTMBI U CTPYKTYPBI JaHHBIX

2. «<MludopmaTtuka»

3. «HpopManmOHHbIE TEXHOJIOTHI)

4. «MaremaTndeckast JIOTUKa U TEOPHsI AJITOPUTMOB)

5. «KoMmOuHaropuka u Teopus rpagpon»

6. «JluckpeTHas MareMaTuka U TeOpeTHUeCcKast HHPOPMATHUKA

U 00€CIeunBaeT U3yYCHHE MOCISAYIOUUX TUCIUTUINH:

1. «IIpousBoacTBeHHAs MpaKTUKa (HAyYHO-UCCIEeI0BaTeNbCKast paboTa)»

2. «IIpousBoacTBeHHAs MpaKTUKa (TEXHOIOTHYECKas (MTPOEKTHO-TEXHOIOTUYECKasT)

IPAKTUKA)»



3.3 IlepedyeHb IUIAHHPYEMBIX Pe3yJbTATOB O0Y4YeHHUS MO AUCHMILIMHE, COOT-

HECEHHBIX C IVIAHUPYEMBIMH Pe3yJIbTATAMHM OCBOCHHMSI 00pa30BaTeIbLHOMI

MPOrpamMMbl

B pe3ynbrare ocBoeHus 00pa3oBaTeIbHON IPOrpaMMbl 00YHAIOIIHIACS TOKEH

JOCTUYD CIICTYIONINE PE3YJIbTaThl 00yUSHHUS MO TUCITUILIINHE:

Kon komnerenuun/ HanMeHoBaHMe KOMIETEHINMH/MHANKATOPA KOMIIETEHIIUN
HHIHKATOPA
KOMIIeTEeHIHH
I1K-0 CrniocoOeH pa3pabaTbiBaTh HH()OPMAIIMOHHbBIE MOJIEN U IPUMEHSTh UX IS
pelIeHus 3a1a4d MpoPeCCUOHATLHON ACSITEILHOCTH
1IK-0.3 Ipumensiem ungopmayuonHnvle mooenu 0 peweHus 3a0ay npogeccuo-
HAIbHOU 0esimelbHOCTU




4 COAEP KAHUE JUCHUIIJIMHDBI

4.1 Conep:xkanue pa3aejoB IUCHUATIIAHbBI

4.1.1 HauMeHOBaHHE TeM M Yachl HA BCe BUAbI HATPY3KHU

Ne HanmenoBaHnue TeMbl JUCIHATINHBI Jlek, | IIp, | UKP, | CP,
n/n au a4 au au
1 | BBenenue
2 | Tema 1. 3agaua B3auMHO HCKJIIO4arONIero goctymna. OCHOB- 3 3 4
HBIC TIOHATHS KOHKYPHUPYIOIIHUX aITOPUTMOB

3 | Tema 2. AaropuTmsbl peuieHHsl 3ajaud B3aUMHO MCKJIHOYa- 3 3 4
IOLLEro JIOCTyna

4 | Tema 3. 3aMKOBBIE KOHKYPHUPYIOIIHE OOBEKTHI 3 3 4

5 | Tema 4. AromapHOCTb: opMaIbHOE ONPEACIICHNE U CBOM- 3 3 4
CTBa

6 | Tema 5. HeGnmokupyroue odepean U CTeKH 3 3 4

7 | Tema 6. Cuctema Bepudukanuu Spin u 361k Promela. [1pu- 3 3 4
Mepbl Bepudukanuu

8 | Tema 7. ba3oBble MOHATHS PaCHPEACICHHBIX AJITOPUTMOB. 3 3 4
Anroputmsl 00xoz1a ceTu

9 | Tema 8. PacnipeneneHHble Tpa)OBbIE AJITOPUTMBbI 3 3 3

10 | Tema 9. Anroput™msl BeIOOpa nuaepa 3 3 3

11 | Tema 10. PacnpenenenHble anropuT™Mbl B3aUMHO UCKJIIOYa- 3 3 3

IOLLETo JIOCTyMna
12 | Tema 11. Onpenenenrie pacnpeeI€HHOTO 3aBEPIICHUS 2 4 3
13 | 3akmroueHue 1 1 35
Htoro, au 34 34 1 75
W3 HUX a4 Ha KOHTPOJIb 0 0 0 0
OO6m1ast TpyI0eMKOCTh OCBOCHHSI, a4/3¢ 144/4
4.1.2 Copepxanue

Ne HaumeHoBaHue TeMbl Conepxanue

n/n AMCUMILIMHBI

1 | Beenenue 00630p kypca. Llenu u 3anaun.

2 | Tema 1. 3amaua B3aMMHO wuc- | [OHKH, KOHKYpHpYIOIIHE OObEKThI, B3aUMOIEHCTBUE, CBO-
Kiroyatomiero gocryna. OcHOB- | 6071a OT GJIOKHPOBOK, KMBOCTh, 3AMKOBbIE OOBEKTHI, B3a-
HBIC TIOHATHS KOHKYPUPYIOIINX | UMHOE HCKIIOUeHHE, 0e30MacHOCTb, MOCIIEeI0BATEIbHBIE
aJTOPUTMOB Ipoueccel, cB000/1a OT TOJ0JaHMsl, CHHXPOHU3ALMS

3 | Tema 2. AnropuT™mbl pemieHus | ATOMapHbBIE PETUCTPhI YTCHUS/3AMKICH, 3aMKOBBIC O0BEK-
3aJjaud B3aMMHO HCKIJIIOYAIOIIe- | Thl, B3aUMHOE HCKIIIOYEHHE, Oe30MacHble PEerucTphl uTe-
o JIOCTyIa HUSI/3aM1CH, CTICIUANTU3UPOBAHHBIE allllapaTHbIe MPUMHU-

TuBHI (test&set, fetch&add, compare&swap)
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Ne HaumeHoBaHHe TeMbl Conepxanue
n/n AUCHHUIIMHBI
4 | Tema 3. 3aMKOBbIC KOHKYpUPYIO- | MOHUTOPBI, cemadopbl, 3aja4a NOTpeOUTENeH-TIPOU3BO-

e 00ObEKTHI

IUTENeH, 3ajaua mucarelieii-unraresei

5 | Tema 4. AtomapHOCTb: (op- | ATOMapHOCTb, JeTajdbHbIE HCTOPUH, UICTOPUH, THHEAPUY-
MaJIbHOE olpeeneHue U | eMOCTb, MOCJEJOBaTEIbHAsl KOHCUCTEHTHOCTb, CepUallu-
CBOICTBa 3yeMOCTb, TOTAJIbHBIN MOPAI0K

6 | Tema 5. HeGnokupyromme ode- | YCIOBHS TMporpecca omnepanuidi: cBodoma OT MpersT-
penu u CTeKu ctBuil (obstructionfreedom), cBoOoma oT oOxHUIaHUM

(waitfreedom),HeGnokupyIee;CIIUTTEP, HEOTOKUPYIO-
11ast ouepe/ib, HeOIOKUPYIOLIUI CTEK

7 | Tema 6. Cucrema Bepudukanuu | OCHOBHBIE TUIIBI JAaHHBIX U orepanuu B Promela, pexxuMsl
Spin u 1361k Promela. [Ipumeps! | mpoBepku u cumynsiuu B Spin, penaktop ¢popmyn LTL
BepHUPUKAIIH

8 | Tema 7. ba3oBble OHATHS pac- | ACHHXPOHHBIC/CHHXPOHHBIE CHUCTEMBI, 00X0/ B TIIyOHHY,
IPEAETICHHBIX aIrOpUTMOB. AJl- | 00XOA B IIMPHUHY, OCTOBHOE JIEPEBO
TOPUTMBI 00X011a CETH

9 | Tema 8. Pacnpenenennsle rpa- | OnpezneneHue Halauuyus LMKIOB, packpacka rpaga, Mak-
(OBBIE aNTOPUTMEI CHMaJIbHOE He3aBUCHMOE MHOXKECTBO, pUHIUI benmmvana-

®dopaa

10 | Tema 9. Anroputmsl BeIOOpa iu- | Pa3pessl rpada, mobanbHas GyHKIU, CI0KHOCTD IO CO-
nepa OOIIEHUsIM, BpEMEHHasl CJI0KHOCTb, BBIOOD, UACHTH(HKA-

TOp MpOLIECcCca, TOMOJIOTHH CETH

11 | Tema 10. Pactipenenennsie anro- | AJanTUBHBIC AJITOPUTMBI, CBOOO/1a OT TOJIOIAHMS, HAPaB-
PUTMBI B3aMMHO MCKJIIOUAIOIle- | JICHHbIE allMKIMYHbIE Ipadbl, CBOWCTBA JKUBOCTH, CBOOO/A
ro JI0cTymna OT IoJI0/laHusl, ITEMIIENN BPEMEHU

12 | Tema 11. Onpenenenue pacnpe- | ACHHXpPOHHBIE CHCTEMBI, CUETUUKH, BBIUMCIEHUS C pac-
TETICHHOTO 3aBEPIICHHS CEMBaHUEM, TTI00AIEHOE COCTOSIHHE, CBOMCTBO CTaOMIIM3a-

ITUH, BOJTHBI
13 | 3akmroueHue BeiBozsl 1o kypcey. IlepcrniekTuBbl pa3BUTHS.
4.2 IlepedeHb 1a0opaTOPHBIX padoT
JlaGopaTtopHbie pabOThI HE MPEYCMOTPEHBI.
4.3 llepeyeHb NPAKTHYECKHUX 3AHATHH

HaunmeHnoBaHue NMPaKTUHYIECCKUX 3aHATHH

KoauuecTtBo ayl. 4acoB

1. 38,,[[3‘18, B3aMMHO HCKJ/IOYArOIICro J0CTyIia. OCHOBHBIE TTOHATHSA

KOHKYPHPYIOIIUX alTOPUTMOB

2. AAropuTMBbI peleHHs 3a4a41 B3aMMHO UCKJIFOYAIOLIET0 JOCTyIa

3. 3aMKOBBIE KOHKYPHUPYIOIIHE OObEKTHI

4. AtomapHOCTB: (popMambHOE OTNpeeIEHUE U CBOMCTBA

5. HeGnokupyromue odepenu u CTeKu

W WIW WK~

6. Cuctema Bepudukarmu Spin u s361k Promela. [Tpumepsr Bepudu-

Kaluu




HaunMeHoBaHMe NPAKTHYECKUX 3aHATHI KosmmuecTBo aya. yacos

7. ba3oBble MOHATHSA paCIPEeIEHHBIX aITOPUTMOB. AJITOPUTMBI 00-
X0/l CeTu

8. Pacnipenenennsie rpadoBbIe aITOPUTMBbI

9. AnropuTMBI BEIOOpA JTHIEpa

10. PacnipenesieHHbIe aITOPUTMbI B3aUMHO UCKJIFOUAIOLIETO 10CTYIIa

11. Onpenenenue pacnpeAaeaeHHOTO 3aBEPIICHUS

W W W W

Hroro 34

4.4

4.5

4.6

4.7

4.8

4.9

KypcoBoe npoekTupoBanme

KypcoBas pabota (IpoeKT) HE MPeyCMOTPEHBI.

Pegepar

Pedepar ne nmpenycmotpeH.

NupuBuayanbHoe JoMalllHee 3alaHue

NHnuBuayanpHOE JOMAITHEE 3a/1aHUE HE TIPETyCMOTPEHO.

Hoxman
Jlokiiaa HE PEeyCMOTPEH.
Keiic

Keiic He nmpeaycMOTpeH.

Opranmnszanus u y4e0HO-MeToAHUYEeCKOoe 00ecredeHre CaMOCTOATE/IbHOM pa-

00ThbI

N3ydenne TUCIUIIIIMHBI COMPOBOXKIACTCS CaMOCTOSATEIIBHON pab0OTOM CTyIEH-

TOB C PCKOMCHIOBAHHBIMHU IIPCIIOAABATCIICM JIMTCPATYPHBIMH MCTOYHHUKAMHU WU HWH-

dbopMallMOHHBIMU pecypcaMu cetu IHTepHeT.

HHaHI/IpOBaHI/IG BPCMCHU IJIA U3YUCHUA AUCHUILIMHBI OCYIICCTBIIACTCA HAa BECh



neproa 00ydeHusl, IpeycMaTpUBasi MPU ATOM PETYJIIPHOE TOBTOPEHUE MPONICHHO-
ro Marepuasia. OOy4Jaromumcs, B paMKax BHEAyJUTOPHON CaMOCTOSTEIbHOU pado-
ThI, HEOOXOJIUMO PETYJISPHO JOMOJIHITH CBEACHUSIMHU W3 IUTEPATYPHBIX HCTOUHUKOB
Marepuai, 3aKOHCIIEKTUPOBAHHBIN Ha JIEKIUAX. [Ipy1 3TOM Ha OCHOBE U3y4eHUS pe-
KOMEH/IOBAaHHOM JIMTEPATYPHI IIEJIECO00Pa3HO COCTABUTh KOHCTIEKT OCHOBHBIX TOJIO-
KEHUHN, TEPMUHOB U OIMPEACIICHUM, HEOOXOIUMBIX JIJIsl OCBOCHUS Pa3/IeioB YUEeOHOM

JTUCILIUTLIINHEL.

Ocob0e MecTo ynensieTcsi KOHCYJIBTUPOBAHUIO, KaK OJIHOM U3 opM 00ydeHust
U KOHTPOJISI CAMOCTOATENbHOU paboThl. KOHCYbTHpOBaHUE MpeanonaraeT 0CoobIM
00pa3oM OpraHM30BaHHOE B3aWMOJICUCTBHE MEX Y IIPETOIaBaTeIeM U CTYICHTAMH,
IIPU 3TOM IIPEATNONATAETCS, YTO KOHCYIBTAHT JINOO 3HAET TOTOBOE PEIIEHUE, KOTOPOE
OH MOKET MpeAnurcarb KOHCYJbTUPYEMOMY, JTHO0 OH BIIAJIEET CocoOamu JesTelb-

HOCTH, KOTOPbIE YKa3bIBAIOT MyTh PEIICHUS MPOOIEMBI.

Texymas CPC IIpumepnas
TPYA0EMKOCTb, a4

Pabora c 1eKIMOHHBIM MaTepHaioM, ¢ y4eOHOM JTuTepaTypoi 10
Omnepexaroniasi caMocTosiTeNIbHasE paboTa (M3yueHrue HOBOTO Mare-

pHaJia 10 ero U3JIOKEHUS Ha 3aHATHSAX ) 0
CaMocTosiTeIbHOE U3YUEHHE Pa3/1eIOB TUCIUILINHBI 0
BrinonHeHne TOMaNIHUX 3aJaHui, JOMAITHUX KOHTPOIBHBIX PabOT 0
IToaroroBka k JabopaTopHBIM paboTaMm, K IMPAaKTHUYECKUM U CEeMH-

HapCKUM 3aHSATUSIM 10
[ToaroToBKa K KOHTPOJIBHBIM paboTaM, KOJUIOKBUYMaM 20
Beinonnenue pacueTHo-rpaduyeckux padot 0
BeinonHeHne KypcoBoro mpoeKkTa Wi KypcoBoii paboThl 0
[Touck, u3ydyeHue U npe3eHTanus nHOpMAaLUH 110 3alaHHOM Mpo-

Or1eMe, aHaJIM3 HAyYHBIX IMyONIHKAIUi 110 3aJaHHOI Teme 0
Pabora Hax MeXIUCHUIUIMHAPHBIM IPOEKTOM 0
AHanu3 TaHHBIX 10 3aJaHHOW TeMe, BHIIIOJHEHHE PACYETOB, COCTaB-

JIEHUE CXEM U MOJIeJIei, Ha OCHOBE COOpPaHHBIX JaHHBIX 0
[ToaroroBka k 3a4ery, AU GepeHInPOBAHHOMY 3aUeTy, SK3aMEHY 35
HUTOI'O CPC 75
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5 YueOHO-MeTOOMUECKOE 00ecIIeYeHHue TUCIUTLINHBI

5.1 IlepeyeHb OCHOBHOM M JONOJHHUTEIbHON JIUTEPATYPbI, HEOOXOAMMOM IJIs1

0CBOCHHUA JUCHHUIIIINHBI

Ne i/m Ha3Banmne, Oudnnorpaguyeckoe onucanme K-Bo
IK3. B
onoJ1.

OcHoBHas auTeparypa

1 Kapmos 10. MODEL CHECKING. Bepuduxarius napamuienbHbIX U pacipene- | Heorp.
JIEHHBIX MPOTPAMMHBIX cucTeM [DnekTpoHHbIi pecypce] / FO. Kapnos, 2010. -

560 c.

2 Tanenbaym D. CoBpeMEHHBIE ONEPAIIMOHHBIE CUCTEMBI. 4-€ U3/ [DJIEKTPOH- | HEOrp.
HBIH pecypc] / O. Tanenbaym, X. boc, 2019. -1120 c.

3 Tanen6aym O. KomnbroTepHbIe ceTu. 5-€ u3f. [DnekTpoHHbli pecypc]/ D. Ta- | Heorp.

HeHOaym, 1. Yazepomn, 2014. -960 c.
JlononHuTenbHas IuTeparypa

1 Ouaproc, I'peropu P. OcHOBBI MHOTOIIOTOYHOTO, NAPAJIJIEILHOTO U paclpeie- 20
nerHoro nporpammupoBanus [Tekcr] : [Ilep. ¢ anrn.] / I.P. Dunproc, 2003. -
505 c.

2 Muxamuc Ilykamoc Golang ans npodu: pabota ¢ ceTbi0, MHOTOTIOTOYHOCTh, | HEOTD.

CTPYKTYpPBI JaHHBIX U MalIMHHOE 00y4yeHue ¢ Go [DnexTpoHHbId pecypc]/ Ly-
kanoc Muxamnuc, 2021. -720 c.

5.2 TIlepedenb pecypcoB HHGOPMAIMOHHO-TEJIEKOMMYHUKAIUOHHOM ceTH «H-

TEPHET», UCIIOJIb3YCMbLIX IIPH OCBOCHHH THUCHUIIJTHHBI

Ne ni/m DJIEeKTPOHHBII aapec
1 CpenctBo monenupoBanus u Bepudukanuu SPINhttps://spinroot.com/spin/whatispin.ht
ml

5.3 Anpec caiita Kypca

Anpec caiita kypca: https://vec.etu.ru/moodle/course/view.php?id=11147
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6 Kputepun oileHUBAHUA U OLICHOYHbIE MATEPHAJIbI

6.1 Kpurepuu oueHuBaHus

Jns nucuuiiuebl «PactipeaeneHHbie alropuTMbDy TPEAYCMOTPEHBI CIAEAYIO-

e GOpMbI TPOMEKYTOUHOMN aTTECTAIMU: 3a4€T C OLICHKOM.

3ader ¢ OLleHKOH

Onenka Onucanne
HeynosnerBopurensHo Kypc ne ocBoeH. CTyIeHT UCIBITHIBAET CEPHE3HBIE TPYAHOCTH
MIPU OTBETE Ha KIIFOYEBBIC BOMPOCH TUCIUATIITUHBI
VYIOBIETBOPUTEIHHO CTyaeHT B LIEJIOM OBJAZEN KypCOM, HO HEKOTOPBIC paseibl

OCBOEHBI Ha YPOBHE OIpeeeHUN U GOPMYIUPOBOK TEOPEM

Xopo1o CryneHT oBiaes KypcoM, HO B OTJIEIbHBIX BOIIPOCAX UCTIBITHI-
BAET 3aTPyIHEHUs. YMEET pellaTh 3a/1auu
OtnuyHO CTyaeHT JeMOHCTPUPYET MOJHOE OBIJIAJIEHUE KYypCOM, CIOCO-

OeH NPUMEHATH NOJTY4YEeHHBIC 3HAHHS MPHU PEIICHUH KOHKPET-
HBIX 3a/1a4.
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OcobGeHHoCTH 1O0MyCKA

K 3a4CTy C OH@HKOﬁ AOIIYCKAarOTCA CTYACHTDI, BBIITOJHHUBIINUC 2 KOHTPOJIbHBIC

paboTHI Ha OIICHKY HE HUKE ~ YIOBIETBOPUTEIHHO , @ TAK)KE BBHITIOJIHUBIIIHE U 3aIITH-

TUBIINE HA KOJJIOKBUYMe 11 mpakTuueckux paboT Ha OLEHKY He HUXKE ~ YIOBIETBO-

PUTEIBHO”. 3a4eT ¢ OIEHKON MPOBOAUTCS B (POpME TECTUPOBAHUS.

6.2 OueHouYHbIC MAaTEePHUAJIbI VISl IPOBEICHUS TEKYILero KOHTPOJs U MpoMe-

JKYTOYHOM aTTecTAUMH 00yYAOLIUXCH 110 AMCHUIINHE

Bonpocs! k nudd.3auery

Ne n/mm Onucanue

1 OcHOBHBIE THITBI JAHHBIX U onepauuu B Promela 2

2 ®dopmainbHas ceMaHTHKa A3blka Promela

3 [Ipunuun Bepudukanuu B SPIN

4 MeTon npoBepKU MOZENN -OCHOBHbIE TPUHLIUIIBI, BO3MOXXHOCTH U OTPaHUYECHHUS

5 OcCHOBHBIE MOHATHUS KOHKYPUPYIOLIUX aJTOPUTMOB

6 dopManuzanys CBOUCTB KOHKYPUPYIOLIUX aJITOPUTMOB.

7 3ajaua B3aMMHO-HCKIIIOYAOIIEr0 JOCTyIla -CTPyKTypa, CBOMCTBA, peUICHUE I ABYX
IIPOLIECCOB

8 ®dopmanbHOE 3alaHNuEe CBOWCTB 3aJ]aul B3aHMHO-HCKITIOYAOILEro T0CTyIIa

9 Pemenue 3anaun B3aMMHO-UCKIIFOYAIOLIETO JOCTYIA AJI N IPOLIECCOB € IIOMOUIBIO aTo-
MapHbIX PETUCTPOB

10 JIuneiinas TemnopainbHas J0ruka. GopMabHbIE CUHTAKCUC U CEMAHTHUKA.

11 OKBUBAJIEHTHBIE TPEOOPa30BaHUs B IMHEHHON TEMIIOPAJIbHOM JIOTHKE.

12 AToMapHbie, 0€301MacHbIE U PETYspHbIE PETUCTPHL. [IpuMephl, IEeMOHCTPUPYIOIIUE OT-
AUYns

13 Pemenne 3agaum B3aMMHO-MCKIIIOYAIOLIETO JOCTYIIA C NOMOUIBIO PETYISPHBIX PETH-
CTpOB.

14 Crpykrypa Kpunke kak MoJeJib, OIIMChIBAIONIAsl BBIITOJIHEHUE KOHKYPUPYIOIUX aJITOpUT-
MOB

15 ITocTpoenue cTpykrypsl Kpunke 1o pacnpeneieHHOMY alrOpUTMY

16 Peenue 3a1aun B3aMMHO-HCKITIOYAIOIIETO JOCTYIA C IOMOIIBIO O€30M1aCHBIX PETUCTPOB

17 AnroputMm peanuszanuu HeOIokupytouiei ouepenu Maiikia u CkorTa

18 ANTopuUTM peanu3anuu HeOIOKHPYIOUIEeTo cTeka ¢ nomoinsio CAS

19 OCHOBHBIE MOHATHUS PACIPEAECIICHHBIX aITOPUTMOB

20 [pocTeiimmii anroput™ mosryueHus rpada KOMMYHHUKALUI pacripeielIeHHONH CUCTEMBI

21 Anroputmsl 00Xo0/1a pacpeeIEHHOW CUCTEMBI B IIUPUHY

22 Anroput™m 00x0/1a pacrpene’eHHON CUCTEMBI B INIyOUHY

23 ANTOpUTMBI BEIOOpA JTHIEpa B KOJIBIIE
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24 Anroputmsl Pukapra-Arpasana, pelaromune 3a1ady pacupeeIeHHOrO B3aNMHO-UCKITIO-
YaroIlero A0CTymna

25 Aunroputm Jleikerpel-lllontena st 3a1a4u pacnpeieIEeHHOTO 3aBEPLICHUS

26 AJ'IFOpI/ITM C Kp€aAuTaMH I 3aa9u paclIpCaCICHHOTI'O 3aBCPIICHUA

Bapuanr Tecra
TecT ¢ OTKPBITHIMU BapUaHTAMU OTBETOB.

3a MOTHOCTBIO IIpaBUJIbHBIC OTBCTHI HAYHUCIIACTCA MAKCHUMAJIbHOC KOJIMYCCTBO

6amroB (100 6amToB), 6amIbl CHUKAIOTCS 32 OMMOKH B OTBETaX.
0-59 6amnoB - "HeynoBieTBOpUTENBHO;
60 - 79 6annoB - ”YIOBIETBOPUTEILHO ;
80 -89 GamnoB - Xopor1io”;
90 - 100 6ammoB - "OTIUYHO” .
TECT

1. Ilpenmnonoxxum, 4To KOJIUYECTBO MPEAATENICH B AITOPUTME KOPOJs 2 U3 5.

[IpuBeauTe crieHapuii, Korjaa KOHCEHCYCa IOCTUTHYTh He yaaeTcs. (20 6amioB)

2. I1yctp 10 nmpoueccoB BBINOIHAOT HUKE IPUBEACHHBIA anroputM. [lepemen-
Has 1 CIY’KUT YHUKAJIbHBIM UACHTU(PHUKATOPOM Mpolecca, Ha3HadyaeTcs 10 paboThl
aJaropuTMa, COOTBETCTBEHHO, TpuHUMaeT 3HadeHus oT 1 1o 10. Maccusbl C u D siB-

JSFOTCS TII00aIbHO pasaensseMbiMu. (30 6asioB)
integer array[1..10] C:= necath pa3HbIX HaYAJIbHBIX 3HAYCHU
integer array[1..10] D
p
integer myNumber, count
pl: myNumber:=CJi]

p2: count:=Konn4ecTBO 31eMeHTOB C MeHblIe, ueM myNumber
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p3: D[count+1]:=myNumber
a) Uto nenaet 3TOT anropuTm?
0) Uto ciayuurcs, eciu B cTpoke p2 maccuB C 3aMeHUTHh Ha MaccuB D?

B) Uto ciyuurcs, ecian MmaccuB C OyleT MHUIMATU3UPOBAH HEYHUKAJIbHBIMU

3HaYeHUSIMHU? CKOPPEKTUPYUTE aJITOPUTM JIJIsI STOTO CIIydast

3. PaccmoTpum anroputMa ynTaTesen-nucaTeneii ¢ paBHOMPABHBIM JOCTYIIOM
K KPUTUYECKOM CeKLMHU (2 mucarensi-3 yuTaress), Ucnoib3ys cemadopbl. O00CHYM-
T€ KOPPEKTHOCTh ATOTO aJITOPUTMa OTHOCUTEIILHO CBOWCTB OTCYTCTBHUS TOJIOJAAHMUS
yuTarenen, nucareneit. (50 6amnon)
Oo0pa3uwbl 3a1a4 (3aAaHNi) 151 KOHTPOJbHBIX (IIPOBEPOYHBIX) PadOT

IIpyMepHBbIil BApMAHT 3aaHUS 10 KOHTPOJIbLHOM padore:

1. ITycts K nonoxurenbHoe 11e510€ yncio. Onpenennure Bce BO3MOXKHBIEC 3Ha-

YEHUS TIEPEMEHHOMN N,IOTYYAIOIINECS MTPH 3aBEPIICHUH TAaHHOTO aJTOpUTMa.
integer n := 0
ITpouecc P IIpouecc Q
integer temp integer temp
pl do K times q1 do K times
p2 temp:=n g2 temp:=n
p3 n:=temp+1 q3 n:=temp+1

2. Jlna anroputMa U3 3afaHusi 2 MPOBEPHTE BHIMOJIHEHHE CHOPMYIUPOBAH-
HbIX BaMu TpeGoBaHuii Ipu MOMOILK METO/IA aHAIN3a TUarpaMM COCTOSIHUH, a TAK¥Ke
IPOBEPHTE OTCYTCTBUE B3aUMHBIX OJOKHMPOBOK MPOIECCOB — T.€. BCETAA OyIeT Tak,
YTO €CIIU MPOLIECC JKJIET BXOAAa B KPUTUUECKYIO CEKIIUIO, TO KaKOW-HUOYIb MpoLiece

B HEe MOMNaJeT.

3. Ilycth umeercs N mponeccoB, MOJOOHBIX MPOLECCY, OMMCAHHOMY HUKE.
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ITycts k<N. Yto nemaer stoT anroputm? Haiinure cuenapuii mpu N=3 k=2, xorma

delay=2, yTo mpOTUBOPEUUT MOHATUIO OUHAPHBIX ceMaOpPOB.

Bech KOMIUIEKT KOHTPOJIBHO-U3MEPUTETBHBIX MAaTepUAJIOB JIJIsl IPOBEPKHU chop-
MHUPOBAaHHOCTH KOMITETEHIIMM (MHAMKATOpa KOMIIETCHIIMHM) Pa3MELIEH B 3aKpPBHITON

YacTU 1O ajpecy, yKa3aHHOMY B I1. 5.3
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6.3 I'paduk Tekyuero KOHTPOJIA yCIeBaAeMOCTH

Henensn

TeMbI 3aHATHIH

Bua konTposas

XA NN |W[N|—

Tema 1. 3amaua B3aUMHO MCKJIIOUarOMIero goctyna. OCHOBHbBIE
MOHATHS KOHKYPHUPYIOIIUX aITOPUTMOB

Tema 2. AITOpUTMBI pelIeHUs 3a7]a41 B3aUMHO MCKITFOYArOIIIe-
ro J0CTyIa

Tema 3. 3aMKOBBIE KOHKYPHUPYIOIIHE OOBEKTHI

Tema 4. AromapHOCTB: (hopMaIbHOE OTpeIeNICHIE U CBOMCTBA
Tema 5. Hebnokupytomiue ouepenu u CTEKU

Tema 6. Cucrema Bepudukanuu Spin u 1361k Promela. [Tpume-
PBI BepUpUKAIIH

KontponpHas pabora

— | —
il )

—_
[\

p—
[98)

—_—
N

—
9]

—_
(o)

Tema 7. ba3oBble TOHATHUSA PaCIPENEICHHBIX AITOPUTMOB. AJl-
TOPUTMBI 00X0/1a CETH

Tema 8. Pacnipenenennsie rpad)oBble aIroOpuTMbl

Tema 9. Anroputmbl BBIOOpA JHAEpa

Tema 10. PacnpenesneHHble aqropuT™Mbl B3aUMHO HCKJIIOYAIO-
IIETro JI0CTyTa

Tema 11. Onpenenenune pacpeaeIeHHOTO 3aBEPLICHUS

KontponpHas pabora

)
|

Tema 6. Cucrema Bepudukanuu Spin u 1361k Promela. [Tpume-
pBI BepHPHUKAIIH

KonnokBuym

6.4 MeTonnka TeKylero KOHTpoJif

Ha JJCKIIMOHHbIX 3aHATUAX

Texy1iuii KOHTPOJIb BKJIIOYAET B CEOS:

- KOHTPOJIb noceniaeMoctu (He meHee 80% 3aHsTuil);

Ha NPAKTUYCCKHUX 3aHATHUAX.

HOpHI[OK BBIITOJTHCHUS ITPAKTUICCKHUX pa60T, IHOATOTOBKH OTYCTOB M UX 3alllH-

ThbI.

B npouiecce o0yueHus cTyneHT oOsi3aH BBITONHUTH 11 mpakTudeckux pador.

[Tox BBITIOTHEHHEM TMPAKTUYECKUX PadOT MOJpa3zyMeBaeTCsl MOATOTOBKA K padoTe,

BBIIIOJIHCHHUC 3aJaHus, IIOATIOTOBKA OTUYCTA M €TI0 3aliuTa, OICHKA 3a KOTOPYIO BbI-

cTaBJIgeTCs Mo 4-0aIJIbHOM IIIKaJIE.

BrinonHeHue npakTuueckux padoT CTYIEHTaMH OCYIIECTBISETCA UHAUBUITY-

anpHO. OdopmileHHEe OTYETa CTYACHTaMHU OCYIIECTBISETCS UHAUBUAYAIBHO B COOT-
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BeTcTBUU ¢ IpUHATHIMU B CIIOGI'DTY mpaBunamu odopmileHHs CTYIEHUECKUX pa-
00T. OT4eT 0(OopMIISIETCSI TIOCIIE BBHITOJIHEHUS! SKCIEPUMEHTAIbHBIX HCCIIEIOBAaHUI
Y MIPEJICTABISAETCS MPEMOAABATEI0 HAa MPOBEPKY B IEKTPOHHOM BuE. [locie mpo-
BEPKH OTYET JMOO0 BO3BpamiaeTcs (MIpU HAJWYUU 3aMEYaHHi) Ha JOPaOOTKy, TUOO

IOAIINCBIBACTCA K 3aIllIUTCE.

MpaKTHYECKUEe PadOTHI 3aAIIUINAIOTCS CTyACHTAMU WHIWBUAYIbHO. Kaxmbrit
CTYJICHT MOJIy4aeT BOIIPOC IO BBIMOJHEHUIO 33/IaHUsI, IOCJIE YETO EMY MPEI0CTABIIS-
€TCs BpeMsl JIJIsl MOATOTOBKM oTBeTa. [Ipu 00CyX/1€HUU OTBETa MpEnoaaBaTesib MO-
YKET 3a7aTh HECKOJIbKO YTOUHSIOIIUX BOMPOCOB. B ciiyyae eciiv CTyIeHT AEMOHCTPH-

PYET TOCTaTOYHOE 3HAHUE BOIIPOCA, PA0OTa CUNTACTCS 3aIUIIICHHOM.

Ha 3amure mpakTuyeckoi paOOThl CTYACHT JOJDKEH MOKa3aTh: MOHUMAaHWE
METOAMKH MCCJICAOBAHUS M 3HAHUE OCOOCHHOCTEW €& MPUMEHEHUs, IOHUMAaHUE U
yMEHHE OOBSICHATh OCOOCHHOCTH MTPHUMEHSIEMBIX METOJIOB, BOBMOYKHBIC 00JIaCTH MX
MPUMEHEHUS U T.JI., YMEHHUE JIaBaTh KaU€CTBEHHYIO M KOJIMYECTBEHHYIO OIIEHKY TI0-
JYYEHHBIX SKCIIEPUMEHTAJIbHBIX PE3YJIBTATOB U MPOTHO3UPOBATH PEAKIIUU UCCIICTY-
€MOro 00bEKTa Ha PA3IMYHBIC BO3/ICUCTBUSI, HABBIKW U YMEHUS, TPUOOPETCHHBIE MTPU

BBITIOJTHEHUH MPAKTUYECKOM pabOTHI.

KommokBuyM 1151 321U TRl MPAKTHYECKUX PA0OT MPOBOAUTCS B KOHIE CEMECT-
pa.

TGKYIHI/Iﬁ KOHTPOJIb BKJIIOYACT IIPOBCACHUC 2-x KOHTPOJBbHBIX pa60T, OOCHKAa

3a KOTOPbIE BBICTABIISIETCS 1O 4-0aNIbHOM IIKaJIe.

OneHka 3a KOHTPOJIbHBIE U IPAKTHYECKUE pabOThI BBICTABIISETCS 11O CIIETYIO-

UM KPUTEPUSIM:
«OTJIMYHOY - HA 33JIaHHBIE BOMIPOCHI JIaHBI UCYEPITBIBAIOIIINE OTBETHI,
«XOPOIII0Y» - BOMPOCHI PACKPHITHI HE MOJHOCTHIO,

«yIIOBJIIETBOPUTENLHO» - OTBET B MPHUHIIUIIEC MPABUIICH, HO B (DOPMYIUPOBKAX

HMCIOTCS CYHICCTBCHHBIC OHII/I6KI/I,
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CHCYAOBJICTBOPUTCIIBHO» - OTCYTCTBYIOT OTBCTEI Ha BOIIPOCHI HJIN COACPKAHUC

OTBETA HE COBINAJAET C IIOCTABIECHHBIM BOIIPOCOM.
CaMOCTOSAITeJIbHOI padoThI CTY1EHTOB.

Kontponb camocToaTenbHOM paboThl CTYIEHTOB OCYIIECTBIISIETCS] HA JIEKIHU-

OHHBIX U MPAKTUYECKUX 3AHIATUAX CTYAEHTOB IO METOAMKAM, ONIMCAHHBIM BBIIIE
¢GopMupoBaHMSI UTOTOBOM OLEHKH MO JUCHUILINHE

COBOKYIIHOCTh OLICHOK, MOJTYYEHHBIX CTYJEHTOM B PE3YyJbTaTe KOHTPOIBHBIX
MEPOIPUATHI YUUTHIBACTCS IIPENIOAABATEIEM IIPU IPOBEACHUN ITPOMEKYTOUHOM aT-
TecTaluu B popMe 3a4eTa ¢ oueHkoil. [Ipu 3ToM orieHka no pe3ynbrataM TEKYIIETo

KOHTpOJIs cocTaBisieT 60% oT 00111ei UTOrOBOM OIIEHKH, 3a4eTa ¢ oreHKou - 40%.
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7 Onncanue MHPOPMANMOHHBIX TEXHOJIOTHI M MATEPHUATILHO-TEXHUYECKOH 0a3bl

Tun 3angaTui

Tun nomenieHust

TpeOoBanus K
MOMeLeHHN IO

TpeGoBanus k
IMPOrpaMMHOMY
o0ecrneYeHuIo

Jlexuus

JlexunoHHas aymauTo-
pust

KonuuectBo mocamouHbIx
MECT — B COOTBETCTBHUHU C
KOHTUHI€HTOM. OcHalleHo
KOMIIBIOTEPHOU  TEXHUKOU
C BO3MOYKHOCTBIO ITOJKJIIO-
yeHus Kk cetu «MHTepHeT»
u olecreyeHueM JI0CTyma
B 2JIEKTPOHHYIO HH(pOpMa-
IIIOHHO-00pa30BaTEIIbHYIO

cpeny YHHUBEpPCUTETA.
Pabouee mecto mpemnona-
Barenst, IIK, mpoekrop,

9KpaH, JA0CKa.

1) Linux Amsr
O6pazoBanue 10
U BBIIIIE;

2) P7-Oduc 7
U BbIIIe JKUOO
LibreOffice 7 u
BBIIIIC

[IpakTueckue 3aHs-
TUSA

Aynurtopus

KomnyecTtBo  1mocagouHbIX
MECT, 000pyA0BaHHBIX
MEPCOHAIIBHBIMU IBM-
COBMECTHUMBIMH  KOMIIbIO-
Tepamu Pentium nnu Bblme
B COOTBETCTBUU C KOHTHH-
reHTOM, pabodyee MecTo
MpenoaaBaTess, IBM-
COBMECTHUMBIN KOMIIBIOTED
Pentium wnm BeIIIE, TIPO-
€KTOp, SKpaH, MeJIOBasi NN
MapKepHas 10cKa

1) Linux Aunbr
O6pazoBanue 10
u Bblme; 2) P7-
Oduc 7 u BbIIIE
mn6o LibreOffice
7 ¥ BbILLIE

CamocrosiTenbHas pa-
oora

[Tomemienue s ca-
MOCTOSATEILHON pabo-
Ta

OcHaIlleHO KOMIBIOTEPHOU
TEXHUKOH C BO3MOXKHOCTBIO
nojkiroueHus k cetu «Wu-
TEpHET» U obecrnedeHneM
JOoCTyna B DJIEKTPOH-
HYIO0 MH(POPMALIMOHHO-
0o0pa3oBareibHyI0  Cpeay
VHUBEPCUTETA.

1) Linux AunsT
O6pazoBanue 10
U BBIIIIE;

2) P7-Oduc 7
17 Q35 111 (I 17 (a1V)
LibreOffice 7 u
BBIIIIC
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8 AnanTanus pado4yei nporpammsl A Jul ¢ OB3

AnantupoBaHHas MporpaMma pa3padarbiBaeTcsl MPH HATMYUU 3asSBICHUS CO
CTOpPOHBI 00yUarOIIeTrocs (PoaUTENCH, 3aKOHHBIX MPEICTABUTENICH ) U MEAUITTHCKIX
MOKa3aHUK (PEKOMEHIAIIUSIMHU TICUX0JI0TO-MEIUKO-TIEAarOrnueCKOM KoMuccum ). J{is
WHBAJIMOB aJalTUpOBaHHAsl 00pa3oBaTeibHAs MporpamMMa pa3padarbiBacTCs B COOT-

BETCTBUU C MHAUBUYyIbHONU MPOTpaMMON peabuInuTaIUH.
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JUCT PETUCTPAIIMM U3MEHEHUI

Ne
n/n

Jlara

HN3MmeHeHnue

JaTra u HoOMep NPOTOKOJIa
3acexanus Y MK

ABTOp

HavaapHuk
OMOIJIA
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