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AHHOTAIIUA

[Iporpamma  MEXIUCUMIUIMHAPHOTO  BCTYNHUTEIBHOTO  DK3aMEHa B
MarucTparypy COAEpPKHUT IepedyeHb aucuuiimH  Hampasienus  02.03.01
«MaremaTika M KOMIBKTEPHbIEe HAyKHW», IIE€PEYCHb TEM (BOMPOCOB) IO
JUCLUUIUIMHAM, PEKOMEHIIYEMYIO JIUTEpaTypy [IJis MOATOTOBKM K 3K3aMEHy H
pUMEPHI TECTOBBIX 3aJaHUN.

BcerynutenbHOE UCTIBITAHUE OLEHUBAETCS 1O CTOOAIBHOM IIKAJI€ U COCTOUT
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YPOBHIO  TOATOTOBKM OakajaBpa IO HaIpaBICHHUIO, COOTBETCTBYIOLIEMY
HANPABJICHUIO MAarvcTPaTypbl, MPOBOIMMOIO OYHO B MHUCHMEHHOW (opMe WIH
JUCTAaHIIMOHHO (MaKCUMAaJIbHbIN 0aya — 100).

MuHuManbHOE  KOJIMYECTBO  0ajjioB,  MOATBEPXKAAIONIEE  YCIEIIHOE
MPOXOXKICHUE MEXKAUCHUIUTMHAPHOTO 3K3aMeHa — S0 0asuioB (50%).
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1. JMCUUILJINHBI, BKJIIOYEHHBIE B IPOT'PAMMY
MEKANCOUIIVIMHAPHOI'O DK3AMEHA

1.1. Texnonorun pa3pabOTKK MPOrPaAMMHOTO 0OECIIEUECHHUS.
1.2. KomnbroTEpHBIE CETH.

1.3. Metoabl pazpaboTku HH(DOPMAITMOHHBIX CUCTEM

1.4. SI3b1KM ¥ TEXHOJIOTUU IPOTPaMMUPOBAHUS

1.5. Maremarnueckasi CTaTUCTHKA U TEOPUS] BEPOSITHOCTHU.

2. COAEP’KAHUE YYEBHBIX JTUCIIUIIJIMH

2.1. TexHoJsiornu pa3padoTKu MPOrpaMMHOIO o0ecnedeHus

2.1.1. Texnonorus paspadorku I1O u ee mecTo cpeau APYrux AMCUUILIHH.
Tunsl nporpaMMHBIX OPOAYKTOB. Monenu B3aUMOACHCTBUSL 3aKa3uMka H
UCTIOJIHUTENSA. YCIIOBUSA pa3BUTUS HMHAYyCTpuM paszpadotku [10. OcHoBHBIE
npoOiieMbl ~ MPOrpaMMHOM  HMHXXEeHepuu.  Bompocsl  nmpodeccruoHaabHOM
OTBETCTBEHHOCTH.

2.1.2. Moaeau npouecca cozaanus I10.
Kackagnas (Bomomamnasi) monenb. Mogenb ¢GopMaibHOM pa3pabOTKH CHUCTEM.
Monens pa3pabotku [10 Ha ocHOBE paHee CO3aHHBIX KOMITOHEHT.

2.1.3. TpeooBanus k I10.

Buner tpeboBanuii k [10. dynkunoHanbHble 1 HEPYHKIMOHAIBHBIE TPEOOBAHUS.
[Tons3oBarenbckue  TpeboBanusi.  Cucremuble  TpeOoBanusa.  Pa3pabotka
TpeOoBaHUN. AHanu3 OCylecTBUMOCTH. DOopMUpOBaHUE U aHATU3 TPEOOBAHUHU.
MeTtoasl popmMupoBaHUs U aHaM3a TPeOOBaHUM.

2.1.4. IIpoexktuposanue I10.

®dyHIaMEHTAIIbHBIC KOHICIIIMA W TPUHIUIE TPOCKTHPOBAHUS. DBOJIOIIMOHHAS
Monienb. Mogens  momaroBoit  paspabotku. Rational Unified Process.
DKcTpemManabHOe NporpaMmupoBanue. CrimpaiibHas MOJIENb pa3paboTKH.

2.1.5. MeToabl TeCTUPOBAHMS.
TectupoBanue MoOIyJ€H, WHTErPaAllMOHHOE M CHUCTEMHOE TECTHpPOBAHUE.

[Tpuemounoe TectupoBanne. OObEKTHO-OPUECHTUPOBAHHOE TECTUPOBAHHUE.

2.1.6 Tpancasiuust



Crpykrypa TpaHcastopa. Jlekcuueckuil aHanu3 S3bIKOB IPOTrpaMMHPOBAHMUS.
Jlekcuueckuit  aHanuzarop. CHHTaKCMYECKMW  aHanu3  (HUCXONAIIMM U
BocxonAmuii). CHHTaKCHUCKHUI aHAJIM3aTOP U €r0 Pa3HOBUIHOCTH.

2.1.7 ®opmaJibHbIE A3bIKU
QopMamm3Mmbl 1711 3aaHus  A3bIKkOB: bH® HoTauuys, s3bIK CHUHTAKCHYECKHUX
IrarpaMm, TpaMMaTUKHU C paCCETHHBIM KOHTEKCTOM, ceTu [leTpu.

2.1.8. AIropuT™MBI.

CaoiictBa anroputMoB. KoaupoBanue. AHain3 aaropuTMOB HaJl MPOU3BOJIBHBIMU
CTPYKTypamMu JaHHBIX. ba3oBbie anroputmbl Ha Tpadax. Tpu tuna
YHUBEPCAIBHBIX aJITOPUTMUYECKUX MoOJeNel. YCTPOMCTBO Xeml TaOnmull u
MAacCCHUBOB.

2.1.9 AHay1u3 aJIropuTMOB.
Clo)XHOCTh HAWIyYIIEero, HauxXy[lIero M CPeAHero ciydas. ACHUMITOTHYECKHE
o6o3Hauenusi. Omnepanuu. CpaBHeHuE (PYHKIUM 1O ckopocTH pocta. OleHka
3 PEeKTUBHOCTH aITOPUTMOB

JluTeparypa /i NOATOTOBKHU:

1. Actenc ., Munnep I'., HoBak M. IIpakTuueckoe pyKOBOACTBO IO
AKCTpPEMAJIbHOMY IporpamMmmupoBanuto. Bunbsmc, 2002. 320 c.

2. Bpayne 3. Texnomnorus pa3zpabotku nporpammuoro odecnedenus. CII6:
[Turep, 2004. 655 c.

3. Kopmer T., lraiin K., Pusecrt P., Jlewsepcon Y. Anroputmsl. Iloctpoenune n
aHanuz. Jlnanekruka, 2019. 1328 c.

4. SIxo0con A., byu I'., Pam60 /1. YaudguuupoBanHblii mpolecc pa3padoTKu
nporpammHoro obecrneuenus. CII6: [Turep, 2002. 496 c.

2.2. KoMnbOTepHbIE CETH.

2.2.1 Benenue B Internet/Intranet TexnoJiorum.

CpaBHutenbHas xapaktepuctuka Internet u Intranet Texnonmormii. Ilousartue
KJIMEHT-CEPBEPHON apXHUTEKTypbl. OCOOCHHOCTH peaiu3aliil TMPUIOKEHUH C
TOJICTBIM M TOHKUM KiueHToM. Cpena ¢yHkimonnpoBanus Web npunoxeHuid.

2.2.2 llonsTue nporoxkosia HTTP.

3agauu nporokosa HTTP. Merons! nporokonia HTTP: (GET, POST). KogupoBanue
nepeaaBaeMblx  mojib3oBaresnieM 3HadeHud wmeronmom GET. JIBa cmocoba
dbopmupoBanus ccbuiok (Meronom GET).

2.2.3. O0mue NPUHIMIIBI U CIIOCO0OBI OPraHU3ANNHM KOMIIBIOTEPHBIX CeTeH.
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OcCHOBHBIE KOMIIOHEHTHI ceTH. Tomosnorusa. Anpecanus. MeToapl KOMMYyTalluH,
mo0abHbIE U JIOKAJIbHBIE ceTu. CeTeBble cepBUCHl. OTHOPAHTOBBIE CETU, CETH C
BBIJICJICHHBIM CEpBEPOM. MHOTOypOBHEBBIA TMOAXOJ K OpraHU3allud CETEBOTO
B3aMMOJICHCTBHS.

2.2.4. Apxurexkrypa cetu Internet.

Crex mnporokonoB TCP/IP. Anpecarus IP. Knaccer  agpecoB. Macku.
Pacnpenenenne IP aapecoB B cetu HWHrepner. OOmias cTpykTypa TaOIHUIl
MapuIpyTHU3aTopoB.

2.2.5. Apxurekrypa DNS.

Cucrema gomenHbix umMeH DNS. OcHoBHble nonstusi DNS.Mepapxus n0MEHOB
Nurepuer. CepBepa DNS. Ilpouenypa paspemieHuss MMeH y3i10B. Peructpanus
JIOMEHHBIX UMEH.

Jlureparypa 1/l NOATOTOBKU:

1. Cmensuckuii P.JI. Komnwtotepnsie cetu. T. 2 Cetu 9BM. Akanemus, 2011.
240 c.

2. Cronnunre B. KoMnbroTepHbI€ CETH, TPOTOKOJIBI U TEXHOJIOTHH MHTEpHETA.
BHY, 2005. 832 c.

3. Tanenbaym 3., Yazepomr [{. Kommsrorepusie cetu. CIIb: ITutep, 2022. 960 c.

2.3. MeTonnbl pa3padoTkn HHGOPMAITMOHHBIX CHCTEM

2.3.1 UcKycCTBEHHBbI MHTEJJIEKT.

Onpenenenue  TpaAMLMOHHBIX  MH(MOPMALIMOHHBIX TEXHOJOTMM W  LIArd
CTAHOBJICHHSI HOBOM MH()OPMALIMOHHON TEXHOJIOTMH, OCHOBAaHHOW Ha Mapajaurme
npeacrasieHus 3HaHui. I kak COBOKYITHOCTB aImapaTHO-IpOrpaMMHBIX CPEJICTB
JUISl pelIeHUs] MHTEIUIEKTyallbHbIX 3a1a4. HelipoknbepHeTuka.

2.3.2 IIpencraBjieHue 3HAHUIA.

OT1nuuuns MeXay 3HaHUSIMU W TAaHHBIMU, THTEHCUOHAJI U SKCTEHCHOHAJ MOHSITUMN.
Knaccudukanuu 3Hanuii m ux wmojened. Cemantudeckue cetu.  Dpelimbl
onpeneneHus ppeima.

2.3.3 UH:keHepusi 3HAHUIA.

Crparerun nonyuyeHus: 3Hanuid. [IpumoOperenue, popmupoBaHHEe U HU3BICUCHUE
3HaHuM. TeopeTnuecKkue acueKThl U3BJICUCHUS 3HAHUM. [Icnxomornuecknil acriekr
W3BJICYCHHUSI 3HaHUM. KOHTaKTHBIN, TPOLIETYPHBIN U KOTHUTUBHBIN CIIOH.
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2.3.4 OnpenesieHne TPAH3AKIUU.

[Iprmepsr TpaH3aKLUM. ATOMAapHOCTB, COIVIACOBAHHOCTb, U30JIsI1 1S,
JOJITOBEYHOCTh KakK CBOMCTBa TpaH3akuuu. [IpuumHbl mosiBIeHUs (PEHOMEHOB
COBMECTHOTO MCIIOJIHEHUS 3aIIPOCOB.

2.3.5 ®eHOMEH NOTEPSIHHOTO O0OHOBJICHUS.
®deHoMeH Tps3HOrO ureHHs. DOEHOMEH HEMOBTOpsAEeMOro uteHus. POeHoMeH
(dhaHTOMOB.

2.3.6 BJIOKHUPOBKHU YTeHHS U 3ANMCH.

Paspemienre ¢heHoMeHOB Ha OCHOBE OJIOKUPOBOK. B3anmHasi 6;10KUpOBKa U CIIOCO0
e pazpemieHus. YpoBHU u3oisiuu. [IpenorBpamenre heHOMEHOB Ha pa3IMYHBIX
YPOBHSIX U30JISIUH.

2.3.7 PenssumoHHasi Mojae]db JAHHbIX. TaOnuIbl, CBSI3M MEXAy TaOnIUIaMHU.
ATpuOYTBI U KOPTEXKU B TAOIULIAX

2.3.8 Onepanumu B peJIAUMOHHOW 0a3e JaHHBIX, NepeceueHUe, 0ObEIUHEHHUE,
BBIYUTAHUE, POCSKITUs, BHIOOPKA.

2.3.9 I'paduyeckoe mpeacTaBjieHne CXeMbl JaHHBIX. ba3oBbie QyHKINUU SI3bIKA
OMMCaHUs JaHHBIX: yIpaBlieHne 0a3aMu JaHHBIX, TAOIUIIAMU

2.3.10 OnTMu3anus BHINOJHEHHUS 3aIPOCOB HA BHIOOPKY TAHHBIX.
[Toctpoenne mnnaHa 3ampoca. TeXHONOTHS ONTHUMHU3AIMU IUJIaHA BBITOJIHEHUS

3arpoca Ha BEIOOPKY JaHHBIX.

2.3.11 HUHpekcsl.
Cnoco0O»l npeAcTaBieHus U XpaHeHus uHaekcoB. B u B+ nepeBbsa. Onepaunn no
yIIPaBJICHUIO NaHHBIMU B B 1 B+ nepeBbsx.

JluTeparypa /il NOATOTOBKHU:

1. HoBuxoB Bb.A., I'padeena H.I'., Topmikoa E.A. OcHOBBI TexHOJIOTHI 0a3
naHHbIX. YueOHoe nmocodue. JIMK-IIpecc, 2020. 582 c.
2. Yopn b. MunoBanuu SQL Server 2019. JIMK Ilpecc, 2020. 408 c.

2.4. SI3pIKHM ¥ TEXHOJIOTMH NPOrPaMMHUPOBAHUA
2.4.1 OnepauuonHsbie cucreMbl. CHCTEeMHBIE A3bIKH IPOIPAMMMPOBAHMS
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[lonsaTne omepanMOHHOW CHCTEMBI, IPOIECCa, KOHTEKCTA BBINOJHEHUS. S3bIK
nporpaMmupoBanusi C. CUCTEMHbBIE BHI3OBBI.

2.4.2 O0beKTHO-OPHEHTHPOBAHHOE IPOIPAMMHMPOBAHHE
[Mpunnmner OOII. [TonsaTue kinaccoB, 00EKTOB, Hacle0BaHus. S3bIk Java.

2.4.3 IlapasieqibHOE IPOrPaMMHUPOBAHUE

ITonsTne MHOTOSIIEPHOCTH " MHOTOIPOLECCHOCTH. Apxurtexrypa
BBIYMCIIUTEIBHBIX cUCcTeM. MHOronoroyHocTs. [lapaniensHoe nporpaMMupoBaHue
B Java.

2.4.3 Python
A3k Python. CuHTakcuc M OCHOBHBIE MPUHIUIIBI OPTaHU3AlMUA. AHAU3 TaHHBIX
¢ ucnonb3oBanueM Python. bubnuorexn numpy u pandas.

Jluteparypa

1. HosuxoB b.A., I'pageeBa H.I"., ['opuikoBa E.A. OcHOBBI TEXHOJIOTHIT 0a3
naHHbIX. YueOHoe nocodue. JIMK-IIpecc, 2020. 582 c.

2. Yopn b. Munoanuu SQL Server 2019. JIMK Ilpecc, 2020. 408 c.

3. Teru b., Ia#iepnc T., Xonmc M., Har JI., biox /1., boy6ep /I. Java
Concurrency Ha nipaktuke. [Tutep, 2022. 464 c.

4. MaxkKunnu V. Python u ananu3 nanusix. JIMK-IIpecc, 2023. 536 c.

5. Tanenbaym 3., boc X. CoBpeMeHHbI€ ornepalluoHHbIe cucTeMbl. [Tutep,
2017. 1120 c.

6. Xopctmans K. Java. bubnuoreka npodeccuonana. T. 1. OCHOBBI.
Juanektuka, 2019. 864 c.

7. Xopctmans K. Java. bubnuoreka npodeccuonana. T. 2. PacimmpenHnsie
cpeacTBa nporpammupoBanus. Bunbsmc, 2020. 864 c.

2.5. MaremaTu4eckasi CTATUCTUKA M TEOPUsi BEPOATHOCTH

2.5.1. CraTtucTu4ecKuii JKCIIEPUMEHT

OcHOBHBIE 337]ay MAaTeMAaTUYECKON CTaTUCTUKU M MHCTPYMEHTBHI HUX PEIICHMUS;
NOJYMHEHHBIE U I0CTATOYHBIE CTATUCTUKH; MapaMeTpU3allus, HemapaMeTpUIECKHe
CeMUIIapaMeTPUUECKUEe U MapaMeTPpUIEeCKUe MOJEIH; aCUMIITOTUYECKUN TTOIXO B
MaTeMaTU4eCKOM CTaTUCTHUKE

2.5.2. Toue4yHoe OlICHUBAHUE MaApaMeTpa
Hemapamerpuueckuii W mapaMeTpU4yecKUil TOAXOMAbI; BBIOOpOYHAS (DYHKITUS
pacmpenenieHuss W BBIOOPOUYHBIE XapaKTEPUCTUKHU; TPHUMEPHI BEPOATHOCTHBIX
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pacmpeneneHui; TOMYMHEHHBIE U JOCTaTOYHBIE CTATUCTUKH; HECMEIICHHOE
OIICHUBAHUE; METOJIbI MAaKCUMAJILHOTO TPABIONION00US 1 MOMEHTOB; PETYIISIPHBII
AKCIIEPUMEHT W HepaBeHCTBO Pao--Kpamepa; acumMnToTHdeckue CBOMCTBA OIEHOK
MaKCHUMAaJIbHOTO MPaBIONoa00Ms

2.5.3. loBepuTte/ibHOE OLICHUBAHUE

Meton moCTpoeHHUs] JOBEPUTEIBHBIX HHTEPBAJIOB; MOCTPOCHHE JTOBEPUTEIIHHBIX
UHTEPBAJIOB JUIsl TapaMETPOB HOPMAJILHOTO 3aKOHA; MOCTPOCHUE JTIOBEPUTEIbHBIX
MHTEPBAJIOB Ha 0a3e CTAaTUCTHKH, pacIpeiesieHne KOTOPOl MOHOTOHHO 3aBUCHUT OT
napamMeTpa; acUMITOTHYECKHUE JOBEpUTEIbHBIE WHTEPBAJIbl W METOJABl HUX
MOCTPOEHUS

2.5.4. IIpoBepka cTAaTUCTHYECKUX THIOTE3

[TocraHoBka 3ajauyM TPOBEPKM CTATUCTHUYECKHX THUIIOTE3; 3a/ladya IPOBEPKHU
OPOCTOM THUMOTE3bl MPU MNPOCTOM aJIbTEPHATUBE; ACUMIITOTUYECKUE KPUTEPHH,
KPUTEPU OTHOIICHUS MTPABIONOI00MS; HETApaMETPUIECKUE KPUTEPUU

2.5.5. PerpeccuoHHblii aHAIN3

Kiaccuueckass Monenp JIMHEMHOM PErpeccuy; 3ajJadya TOYEYHOIO OLICHWUBAHMS,
METOJI HAaMMEHBIIMX KBAaAparoB M Teopema [aycca--MapkoBa; IOBEPUTEIBHOE
OLICHMBAHUE, IIOCTPOCHUE JOBEPUTENBHBIX DJUIMICOMIAOB M  HHTEPBAJIOB;
IIOCTAaHOBKA 33/1ad4 MPOBEPKM THUIOTE3 O IApaMeTpe perpeccuu, F-KpuTepwii;
0THO(AKTOPHBIN U ABYX(DAKTOPHBIN THUCIIEPCUOHHBINA aHATIHU3.

2.5.6. OCHOBHBIE NOHSATHS TEOPUH BEPOSTHOCTEMH

BeposSTHOCTHBIM 3KCHEPUMEHT; akcuoMarhka KoJiMoropoma; KIIaCCUMYECKOE U
T€OMETPUYECKOE ONPEETIEHNE BEPOATHOCTH;

CBOMCTBA BEPOSITHOCTH; YCIOBHBIE BEPOATHOCTH U MOHATUE HE3aBUCHUMOCTH Mapbl
coObITUi; dopMyna MONHOW BeposiTHOCTH; dopmynbl balieca; HE3aBUCUMOCThH B
COBOKYIIHOCTM M TIONapHasi HE3aBUCUMOCTb; HE3aBUCUMBIE JSKCIEPUMEHTHI;
ucneiTanuss bepHymnu; ¢opmyna bepHymnu s BBIYMCICHUS BEPOSTHOCTEH B
cxeMe bepHynnu; nmpubIMKeHHOE BBIYMCIEHUE BEPOATHOCTEN B cxeme bephymu.
Teopemsl Ilyaccona u Myaspa-Jlamnnaca.

2.5.7. BBeneHue B TEOPUIO MePbI M HHTErpaJia
[TonsiTue curma-anredpbl 1 U3MEPUMOTO MPOCTPAHCTBA; OMPE/ICTICHUE U CBOMCTBA
MEphl; KOHEYHbIE H3MEPHUMbIC pPA30UEHUs, MPOCTbIE U U3MEpUMbIC (DYHKIINH;
ompejieieHre WHTerpana Jlebera mo mMepe W €ro CBOMCTBA; CHUHTYISAPHOCTH H
a0coiroTHAsE HEMpEephIBHOCTH Mep; Teopema Pamona-Hukomamma; moHsiTHe
IJIOTHOCTH WJIM TPOu3BOAHON Panona-Hukonuma.

2.5.8. CiiyyaiiHble BeJIMYMHBI M BEKTOPbI
[TonsiTre ciiyyallHOW BEIWYMHBI U €€ PACHPENCICHHUS; 3aJJaHUE PACIIPEICITICHUS C
NOMOUIBI0  (YHKIUU pachpenesieHusi; CcBoWcTBa (YyHKUUNA paclpeeseHus;
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JVICKPETHBIE U a0COIIOTHO-HENPEPBIBHBIE pacpeieNiCHUsI U CIIOCOObI UX 3aJIaHus;
CMECH, PA3I0KEHUE paCHpenesieHuss Ha JUCKPETHOE M HENPEPBIBHYIO YacTH;
aOCOJIIOTHO HEMNPEPBIBHBIE PACHPEIENICHUs, IIOTHOCTh PACHPENEICHUS U €€
CBOICTBa; MpeoOpa3oBaHUE CIydYalHbIX BEIWYMH; MpeoOpazoBaHue CMHpPHOBA;
CllyyallHble BEKTOPbI; COBMECTHBIE DACHPEICICHHS CIIy4ailHbIX BEJIUYMH;
pacnpeneneHuss 1 QyHKIMHU pacrpeiesieHns]; CBOMCTBA (YHKIIMU pacipeeieHus;
JUCKpPETHbIE U  a0COJIIOTHO-HEMPEPHIBHBIE CIIy4YallHble BEKTOPbI; IJIOTHOCTH
pacnpezneneHuss U €€ CBONCTBA IJIOTHOCTH; MOHSATHE HE3aBUCUMOCTH CIIyYalHBIX
BEJIMUMH; KPUTEPUU HE3aBUCUMOCTUM B TEpMHUHAX (YHKIUI pacnpenencHus u
IUIOTHOCTEH; YCIIOBHBIE paclpeieeHus], a0COIOTHO HENPEPBIBHBIN U TUCKPETHBIN
Cllyyau; BBIYMCIICHHE DACHpPECICHU CyMM C MCIOJIb30BAaHUEM YCIIOBHBIX
pacnpezeneHuii; Gpopmyna MoJIHON BEpOITHOCTH; (pOpMYIa CBEPTKHU.

2.5.9. YucnoBble XapaKTEPUCTHKH CJIYYAHBIX BeJJUYUH U BEKTOPOB

[lonsiTHe 4YMCIOBOM XapaKTEPUCTHKH, MATEMATHYECKOE OXHUIAHHUE, TUCIEPCHs,
MOMEHTHI, KBAaHTWIN (MeAraHa, KBAPTUIIN); CBOMCTBA MaTEMAaTUYECKOTO OXKUIaHUS
U JUCIEPCUU; YHUCIOBBIE XapaKTEPUCTUKU CIy4YalHBIX BEKTOPOB, BEKTOP
MaTEeMaTUYECKUX OXUIAHUN, KOBapHalys U KOdPGUIIMEHT KOPPEIIUU, MaTpulia
KOBapUAIMW; YCIOBHBIC YHUCIOBBIC XAPAKTEPUCTUKH, YCIOBHBIE MaT€MaTU4YECKUE
OKMJAaHUS U UX CBOMCTBA; HEPABEHCTBA JIJIsi MOMEHTOB: HEpaBEHCTBa lenbaepa u
Komu-bynsikoBckoro, MUHKOBCKOTO, ﬁeHceHa, JIsmynoBa, YeOrbIena.

2.5.10. IIpenenbHbIe TEOPEMBI TEOPUH BEPOSTHOCTEI

3akoHbl O6onbIMX yucen B popmax MapkoBa, UebObleBa, XununHa u bepuysmm;
XapakTepucTuyeckrue (YHKIMM W WX CBOMCTBA; BHJIBI CXOJUMOCTH B TEOPUU
BEPOATHOCTEH: CXOAUMOCTH IO BEPOSTHOCTH, C BEPOSITHOCTHIO 1, B cpemHeM
nopsnka d, CXOMUMOCTh TIO pacrpenesieHnto (caadasi CXOMUMOCTh); CBSI3b MEKIY
Pa3TUYHBIMHA BUAAMHU CXOIUMOCTH; (HOPMYIHPOBKA YCHIIEHHOTO 3aKOHA OOBIITIX
YHUCENT; CyMMbI HE3aBUCHUMBIX OIMHAKOBO PACIPENEIICHHBIX CITyYalHBIX BEJIUYWH;
[IEHTpajbHas mpeaenbHas Teopema Jlepn.

2.5.11. ITocsienoBATEIbHOCTH 3ABUCUMBbIX CJIYYAHHBIX BEJIUYUH

MapkoBCKO€ CBOWCTBO: OIPEAEIICHUE OJHOPOMHOW Liemu MapkoBa M ypaBHEHUs
MapkoBa; MaTpulbl BEPOSTHOCTEN IIepexola M HadallbHOE pacIlpeiciICHue
BEPOATHOCTEH; CYLICCTBEHHBIE M HECYIICCTBEHHBIE COCTOSHUSA;, 3aMKHYTHIE
KJIACChl COCTOSIHUM; NEpUOJ HENPHUBOAMMOW ILenu MapkoBa; BO3BpPaTHOCTS,
(dbuHaTBHBIE BEPOSTHOCTH B 3ProAndecKoi 1enu Mapkosa.
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3. IPUMEP TECTOBOI'O 3AJJAHUSA

Cankr-IlerepOyprexkuii nomrexuudeckuii ynusepeuret Ilerpa Besmkoro

HNHCTUTYT KOMIIBIOTEPHBIX HAYK U KHOEPOE30MaCHOCTH

VTBEPX/IAIO

PykoBomurens OII

m / A.A. Jlykamuu
mx 2023 1.

BCTYIIUTEJBHOE UCIIBITAHUE

10 HAITPaBJCHHUIO MOATOTOBKHA

02.04.01 «MaTeMaTHKA U KOMIILIOTEPHbIE HAYKH)

MexIuCUUIUIMHAPHBIN 3K3aMEH COCTOUT U3 20 TECTOBBIX 3a/IaHUH,
MaKCHUMaJIbHBINA Oal1 3a 3aJaHue - 5.

[Ipumepsl TECTOBBIX 3aJaHUM:

1. Yo Bemmonnser ciaenyromas komanga B POSIX shell: find . -name "*.txt' |
grep poem | less?:

A. umer Bce (Qaiiibl (PeKYpPCHBHO) B TeKyllell JIHMPEKTOPHMH HMS
KOTOPBIX 3aKAHYHMBaeTcHd cyppukcoMm txt, BbIOMpaeT cCpead HHUX
(¢aiisibl B MMEHM KOTOPBIX BCTPEYAETCHA CTPOKA poem BbIBOAUT
HAH/ICHHbIC HMEHA MOCTPAHUYHO HA IKPaH

B. nmer Bce ¢ainbl (peKypCUBHO) B TEKYIIEH NUPEKTOPUM, €CIU TOHUCK
yaaueH, TO HWINET cpeAu HUX (ailli ¢ MMEHeM poem, 3aTeM OXKHUIAeT
CO3/1aHMsI HOBBIX (pailioB

C. wumer Bce ¢aiipl (peKypCHUBHO) B JIOMAITHEH TUPEKTOPUH MTOTH30BATEIIS,
BBIYMTACT U3 WX UMEHU CyPduKc txt U MOKa3pIBa€T UX HA IKPaAH, TOIBKO
€CJIM UX MMEHA HE COAEPKAT CTPOKH poem

(MakcumanbHbIN 611 — 5)

2. UTo U3 HIWKEMEPEUNCICHHOTO HE OTHOCHUTCS K KOMITOHEHTaM MOJICTTH
naMsITH B TlapajuiesibHOM cucteMe (memory models)?
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A. Visibility

B. Reordering

C. Happens-before
D. Transparency

(MakcumanbHBIN 62111 — 5)

3. B yem  3akimouaercs = «HaWMBHOCTBH»  HAWBHOTO  0aiieCOBCKOTO
kJaccuuxaropa?

A. xnaccuuKarop SBISETCS OYCHB MPOCTHIM U 1a€T HETOYHOE PEIICHUE

B. xmaccudukarop UCHONB3yeT TOJMbBKO 3HAYMMBIE MPU3HAKU OOYUYarOIINX
MPUMEPOB B Mpolecce 00yUeHUs

C. xnaccudukarop mpeanojaraeT HE3aBUCUMOCTh MPHU3HAKOB OOYUYarOIINX
MIPUMEPOB B MpoIecce 00yueHUs

D. kiaaccupukarop npeanosaraer, 4Yro BCe MNPHU3HAKH O0OyYAIOIIUX
NPUMepPOB KaTeropuajbHble

(MakcumanbHBIN 62 — 5)
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