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1. Ilesin ocBOEHUS AUCHUILIMHBI

[lenpto ocBoeHMsT JOUCHUIUIMHBI — «MaTemaTnueckoe ¥ IPOrpaMMHOE
o0ecrieueHrne BBIYUCIUTEIBHBIX CHCTEM, KOMIUIEKCOB M KOMIIBIOTEPHBIX CETEiD»
ABJIAETCS  MOJy4YyeHUuEe  OOydarolmMMHCS 3HAaHMM B 00JacTd  pa3pabdOTKu
MaTEeMaTHYECKOrO0 M TMPOTPaMMHOrO0 OOECHeYeHHUs Ha OCHOBE MaTeMaTUYECKUX
Mojzienel O0OBEKTOB, MPOLECCOB M CHCTEM pA3IUYHOTO THMA C NPUMEHEHHEM
COBPEMEHHBIX METOJI0OB W IPHUMEHEHHE ATUX HABBIKOB JJISi PEIICHUS Hay4YHBIX
npooJieM.

2. MecTo IMCUMIVIMHBI B CTPYKTYPe NPOrpaMMbl aCIMPAHTYPbI

JucouniHa «MaremaTudeckoe U IPOrpaMMHOE oOecrnieueHue
BBIYMCIINTEIBHBIX CHUCTEM, KOMIUIEKCOB W KOMIIBIOTEPHBIX CETE»  SABIISETCS
00s13aTeNIbHON JTUCIMIUIMHOM 00pa3oBaTEIbHOTO KOMIIOHEHTa O10Ka «JIMCIUTIITMHBI
(MomynH)» ydeOHOTo TulaHa Hay4dHOU crhemnmanbHocTH 2.3.5 «Marematudeckoe u
IpOrpaMMHO€E 00€CTIeYEHNE BBIUMCIUTENBHBIX CUCTEM, KOMIUIEKCOB U KOMITBIOTEPHBIX
ceTeiy.

3. TpeGoBaHusi K pe3yJibTaTaM OCBOEHHS AUCHUILVIMHBI «MaTeMaTHyecKoe
U TPOrpaMMHOe o0OecleyeHHe BbIYMCIUTEIbHBIX CHCTEM, KOMIUIEKCOB U
KOMIIBIOTEPHBIX ceTei»

B xome ocBoeHus gucuuIUiMHBL - «MareMatnyeckoe W - IPOrpaMMHOE
o0ecrieueHre BBIYUCINUTENbHBIX CUCTEM, KOMIUIEKCOB U KOMITBIOTEPHBIX CETEN» UIET
nanpHeiee GopMUpOBaHKE JIEMEHTOB (3HAHUM, YMEHUI, HABBIKOB U (WJIHM) OIbITa
NEATEeIIbHOCTH ) aCIUPAHTA!

CIOCOOHOCTh K CAaMOCTOSITEIbHOMY OOYyYEHHIO HOBBIM METO/IaM MCCIIEIOBaHMS,

CIIOCOOHOCTh K TOHMMAaHHUIO0 OCHOBHBIX MPOOJIEM B CBOEH MPEAMETHON 00J1aCTH,
BBIOOPY METOJIOB M CPEJICTB UX PELICHUS;

CIIOCOOHOCTBh CaMOCTOSATENIbHO MPUOOPETaTh U UCIOIb30BATh B MPAKTUYECKON
NeSATEIbHOCTH HOBBIE 3HAHUS WM yMEHHS, B TOM YHCJIE€ B HOBBIX OOJACTSAX 3HAHUH,
HEIMOCPEJICTBEHHO HE CBA3aHHBIX CO CPepoii CBOMX HCCIIEIOBAHUI;

CIOCOOHOCTh AHAM3UPOBATH COCTOSIHUE HAYYHO-TEXHUYECKOW MpOOJIEMBI,
CUCTEMATU3UPOBaTh MU 0000IIATh HAyYHO-TEXHUYECKYI0 HH(OpManuio Mo Teme
HCCIICIOBAHUN;

CIIOCOOHOCTh OIICHMBATh HAYYHYIO 3HAUMMOCThH U MEPCHEKTUBBI MPUKIATHOTO
UCITOJIB30BAHUS PE3YJIBTATOB HCCIECIOBAHUM.

B pe3ynpTaTe 0CBOCHHSI IUCHUILIMHBI ACIUPAHT JOJIKEH:

3HaTh:

OCHOBBI aHaJIM3a U SKCIEPUMEHTAIBHOTO HMCCIEAOBAHUSA (PYHKIIMOHUPOBAHUS
BBIYHMCIIUTENIbHBIX MAIIUH, KOMIUJIEKCOB U KOMITBIOTEPHBIX CETEH.

YMeTh:

BBINIOJIHATh TEOPETUYECKUM aHaIM3 M SKCHEPUMEHTAIIbHOE MCCIIeJOBAaHUE
(GYHKIMOHUPOBAHUS BHIYUCIUTENBHBIX MAIINH, KOMIUJIEKCOB U KOMIIBIOTEPHBIX CETeH



C HOCJIbIO  YIIYUYIICHHA

HX TEXHHUKO-DKOHOMHYCCKHMX M  IKCIITyaTalWuOHHBIX

XapaKTCPUCTHUK, a TAKIKC pa3pa6aTBIBaTB HOBBIC MCTOAbI UX aHAJIM3a 1 CHHTC3a.

Branern:
METOJIOJIOTUE TEOPETHUUECKUX U DKCIEPUMEHTAIBHBIX HUCCICIOBAaHUM B
00J1aCTH MAaTEMATUIECKOTO U MTPOTPaAaMMHOTO 00€CTIeUeHNsT BRIYUCITUTEIIBHBIX MAIlIHH,

KOMIIJICKCOB U KOMITBIOTCPHBIX CeTel.

4. Conepskanue IUCHUILTHHBI

OO6mast TpyIOEMKOCTh AMCHUIUIMHBI «MareMaruuyeckoe U MpPOrpaMMHOE
oOecrieueHre BBIYUCIUTEIBHBIX CHUCTEM, KOMIUICKCOB W KOMIIBIOTEPHBIX CETEH»
cocraBisieT 3 3aueTHbIX equHuIbl (108 akazn. gacos).

4.1. PacnpenesieHue o0beMa QTMCUMILIMHBI 110 pa3jeiam (TeMam), CeMecTpaM,

BUJIaM y4eOHOM paOoThl U hopMaM KOHTPOJISI.

< O6nbem (B akaj. vac.) @DOopMBI TEKYIIETO KOHTPOJIS
s = KonTakTHas pabora yCIIEBAEMOCTH
Q
= é‘ 2 (o BuIaM y4eOHBIX = (no nedensim cemecmpa)
g o Q o 3aHATHIA) S
2. = o 3 CP| E o o
= O 5 A < CP z OpPMBI TPOMEKYTOUHON
5 8 | JIK | IIP | nmon 2 aTTecTalu
o A PYK. (no cemecmpam)
1 4 1 4 2 2 2 YcrHOE cobecenoBanue
1 4 5 5 2 2 5 | 9 BI)IHOJIEIGHI/IG NPaKTUICCKUX
3aaHUi
2 4 3 4 2 2 2 VcTHOE cobecenoBanme
5 4 4 5 5 5 5| 9 BBIHOJ'II;IGHI/IC NPaKTHIECKUX
3aaHUi
3 4 5 4 2 2 2 VcTHOE cobecenoBanme
3 4 6 6 2 2 5| o BBIHOJ'II:IeHI/Ie NPaKTUYCCKUX
3aaHui
4 4 7 4 2 2 2 YcTHOE cobeceoBanme
4 4 8 5 2 2 5| 9 BBIHOJ'II;IGHI/IC NPaKTHIECKUX
3aaHUi
5 4 9 4 2 2 2 VcTHOE cobecenoBanme
5 4 10 5 5 5 5| 9 BBIHOJ'II:IeHI/Ie NPaKTUYECKUX
3aaHui
6 4 11 4 2 2 2 VYcrHOoe cobecenoBanue
5 4 12 6 2 2 5| o BBII'IOJ'II:IGHI/Ie PaKTUYCCKUX
3alaHui
7 4 13 4 2 2 2 YcTHOE cobecenoBanme
5 4 14 5 9 9 5| 9 BI)IHOJ'II;IGHI/IC MPAKTHYECKUX
3aaHUI
8 4 15 4 2 2 2 VYcrHOoe cobecenoBanue
8 4 16 5 2 2 5 | 92 BBII'IOJ'II:IGHI/Ie PaKTUYCCKUX
3alaHui
9 4 17 4 2 2 2 YcrHOe cobecenoBanue
9 4 18 5 2 2 5| 4 BBII'IOJ'II:IGHI/IC NPaKTUYCCKUX
3alaHui




< O06mwem (B akaj. yac.) @DOopMBI TEKYIIETO KOHTPOJIS
s e KonraktHas pabora yCIIEBAEMOCTH
O o 8 a
= £ 2 (o Bugam y4eOHBIX = (no nedensim cemecmpa)
g o o o 3aHATHI) 2
- % & 3 CP CP| & d 7
< 3 = R o z OPMBI IPOMEKYTOTHON
5 8 | JIK | IIP | nmon 2 aTTeCTalu
T A PYK. (no cemecmpam)
Io marepuanam 16 16 | Dx3amen
Kypca
Beeros 4 1083 | 18 | 18 | 0 3636
ceMecTpe:
Bcero: 108 | 36 0 36 | 36

4.2. HaumeHoBaHMe U cO/lep:KaHUeE Pa3/1ejioB IMCHUUILIMHBI

Homep
TeMbI

HaunmeHnoBanue TeMbl

Conep:kanue TeMbl

MareMaTu4ecKre OCHOBBI
IIPOrPpaMMHUPOBAHUS

Pazpabotrka u ananmu3 anroputMoB. CTPYKTYphl JaHHBIX.
CopTtupoBKa U MOUCK. Pa3HOBHIHOCTH TPadoB, CTPYKTYPHI
JaHHBIX A7 rpadoB, amropuT™bl JUisi  pabOTBI €O
B3BCIICHHBIMU Tpadamu. JIMHEHHOE NpOrpaMMUPOBAHUE,
JUHAMUYECKOE IPOrpaMMHUPOBAHUE. ANNPOKCUMHPYIOIIHE
AITOPUTMBI

Opranuzanus
BBIYHUCTUTENbHBIX MAIIMH
U CUCTEM

ApXHUTEKTYpa COBPEMEHHBIX KOMIIbIOTEpOB. OpraHuzanus
namsTH W apXUTeKTypa IpoLEeccopa  COBPEMEHHBIX
BBIUUCIIMTENILHBIX MaluH. Bentunn u OyneBa anrebpa.
OcHOBHBIE IU(PPOBBIE JIOTUYECKHE CXEeMbl. MHKPOCXEMBI
IIPOLIECCOPOB ¥ IIHMHBL. YPOBEHb MHUKPOAPXUTEKTYPBI.
[TapanenbHble KOMIBbIOTEPHBIE APXUTEKTYPBI

KommnsrorepHsie cetn

Ha3naueHnue, apxXxuTekTypa M NPUHLIUIBI OCTPOCHUS
KOMIIBIOTEpHBIX ceTel. Teopernyeckue OCHOBBI IEpeadu
JaHHbIX. KiltoueBble acmeKTbl OpraHM3allid KaHAJIBHOTO
ypoBHs. [IpoOGnema pacnpeneneHust kanaina. Bompocsr
IIPOEKTUPOBAHUS CETEBOT0 YPOBHSL. AnropuTM™MBl
MapuipyTU3aluu. AJTOpUTMBI  OOpBOBI € MEPErpy3KOil.
OObenuHeHue cereil.

SI3BIKHM U CUCTEMBI
IPOrpaMMHPOBAHHS
(uactp 1)

S3pikm mporpammupoBanus.  [IpouemypHbie
IIPOrpaMMHUPOBAHMS, (YHKIMOHAJIbHBIE A3BIKU
IIPOrPaMMHUPOBAHMS,  JIOTUYECKOE  IPOrpaMMHPOBAHME,
00BEKTHO-OPUEHTHPOBAHHBIE SI3BIKUM NIPOrPAMMHUPOBAHUSL.
Pacnipenenennoe mnporpammupoBanue. IIpomeccsl m ux
cuaxponu3aiys. Cemadopbl, MOHUTOPBI X0apa.

SA3BIKH

SI3BIKA U CUCTEMBI
MPOrpaMMHUPOBAHUS
(gactsb 2)

OOBEKTHO-OPHUEHTUPOBAHHOE pacnpenesIeHHoe
nporpaMMmupoBanue. llapamiensHoe nporpaMMHUpOBaHHE
HaJ o0reit MaMSITBIO. PacnapannenuBanue
MTOCJIE0BATEIBHBIX MIPOTPaMM. [TapannensHoe
[IPOrpaMMHUpPOBAHME  HAJ  PACHPEIACICHHOM  MaMSATHIO.
OCHOBBI MOCTPOEHUSI TPAHCIATOPOB. AHAIM3 HCXOIHOMN
MporpaMMbl B KoMnuwiasitope. OnTuMu3aiysi Iporpamm npu
YMX KOMOWIIMU. MopyJibHOE NporpaMMupoBaHue. Tumbl




MojyJieil. CBsi3pIBaHUE MOAYJIEH 110 YIIPABICHUIO U JAHHBIM

Opranuzanus 0a3 TaHHbBIX

Teoperndeckue OCHOBBI PENISLIMOHHOM MOJIENN JIaHHBIX.
Pensimonnass  anreOpa,  pPeNSIIMOHHOE  MCYHUCIICHUE.
@OyHKIMOHANBHBIE ~ 3aBUCUMOCTH U HOpMallM3alus
orHomenuii. CASE-cpenctBa M HMX HCIONB30BAHUE TIPH
MIPOEKTUPOBAHUU 0a3bl JaHHBIX. O000IIEHHAs ApXUTEKTYpa,
COCTaB M (PYHKIMHM CHUCTEMBI yIpaBlieHHS 0a30i JaHHBIX.
XapakTepUCTUKA COBPEMEHHBIX TexHoJiornii b1,

Opranuzanus 6a3 3HaHUH.
DKCIEPTHBIE CUCTEMBI.

Meroapl MPECTABIECHUS 3HAHUU: MPOLEYPHBIE
IIPEJCTABIICHHUS, JIOTHYECKUE IIPEJCTABIICHHUS,
CEeMaHTHYECKUE CETH, (pEeHMbl, CHUCTEMBI MPOIYKIHH.
WuTerpupoBaHHble METOIbI IIPEACTABICHUS 3HAHUN. SI3BIKK
IpeACTaBIeHUs 3HaHMU. ba3pl 3HaHMHA. OKclepTHBIE
cucrembl. OOJIaCTH NPUMEHEHUS] SKCIEPTHOM CHCTEMBI.
ApPXUTEKTYpa SKCIEPTHON CHCTEMBI.

OrnepaliuOHHBIE CUCTEMBI

PasnoBugHOCTH  omepauMoHHBIX — cucteM.  CTpykTypa
omepanMoHHOM  cuctembl.  [Ipomeccbl W MOTOKH.
BsaumonetictBue mpoueccoB. [lamare 6e3 HMCMONB30BaHUS
abcrpakumii. AGCTpaKkIus MaMsATH: apecHbIE IPOCTPAHCTBA.
BupryanpHas namsaTh. ANTOPUTMBI 3aMELICHHS] CTPaHMII.
Pa3paboTka cucteM CTpaHMYHOM OpraHu3alliyd TaMsTH.
Peanuzanus ¢aitnoBoii cuctemsl. YmpaBieHue (haitioBoi
cucteMod u ee onrumuzaums. [IpuHIMOBL  co3maHus
MPOrpaMMHOT0  OOECleYeHUs BBOJA-BBIBOJA. YPOBHU
MPOrpaMMHOTO OOecIieYeHus] BBO/A-BbIBO/IA. BBeneHue Bo
B3aUMOOIOKUpOBKH. OOHapykeHHEe B3aWMOOJIOKHPOBOK H
BOCCTaHOBJICHUE paboTOCTIOCOOHOCTH. TexHonoruun
¢ deKTUBHON BHUpTyalnu3alud. BupTyanusanus mnamsTH.
Bupryanuzanus  BBOAa-BbIBOJA.  MHOTOIPOIECCOPHBIE
CUCTEMBL.

PacnpeﬂeneHHHe
CUCTCMBI

Omnpenenenne pacrpeneneHHol cucteMsl. [IpomexyTouHoe
porpaMMHOE OOeclieueHHe M paclpejielieHHbIE CHCTEMBI.
[lognepkka COBMECTHOTO — HCIHOJNB30BAHUS  PECYPCOB.
Co3nanue MPO3pavYHBIX pacnpeseneHuii. Tuns
pacnpeieNieHHbIX ~ CHCTEM.  BBICOKOIIPOM3BOAMTEIILHBIE
pacnpesielieHHble  BbIUMCICHUS (KJIacTepHbIe, CETEBbIE,
oOmnaunsle). PacnipenenenHble HHPOPMALIMOHHBIE CHUCTEMBI.
Pacripenenennas oOpaborka Tpanzakuuil. HWuTerpanus
KOPIIOPAaTUBHBIX TNPHIOKEHUN. ApXuTekTypsl. [Iporecchl.
Kommynukanuu. IlpucBanBanme wumen. Koopaunanus.
CoryacoBaHHOCTb M PEIUIMKALMS.

4.3. JlabopaTopubie padotsl (JIB)
Y4eOHBIM MJIAHOM HE MPEyCMOTPEHBI.

4.4, llpakTnueckue 3ansatus (I1P)




No | Homep temsl o TpynoemMkocTb
TemaTyka MpaKTHYECKUX 3aHATHI
/0 | JUCHUILUIMHBI (B akaj. yacax)
1 1 Pa3paboTka u npuMeHeHne 3HPEKTUBHBIX AITOPUTMOB 2
5 5 MojenupoBaH#e JOTHYECKUX YCTPOMCTB 10 3aJaHHBIM 5
bYHKIUSIM
3 3 AJITOPUTMBI MapUIPYTHU3AIUU B OOPBOBI € IEperpy3Kon 2

[TpoueaypHbie sS3bIKHA TTporpamMmMupoBanus. OCHOBHBIE
YOPaBISAOUIME KOHCTPYKIUU, CTPYKTYpa IPOrpaMMBI.
4 4 [Tpouenyps! (pyHKIMM): BBI3OB MpOIEAyp, Mepeaada 2
MapaMeTpoB, JIOKANIMU3aIMs MEPEeMEHHBIX, MMOOOYHbIE
s dekte. OOpaboTKa UCKITIOYUTEIBHBIX CHTYAITHA.
OOBEKTHO-OpPUEHTUPOBAHHOE IPOrpaMMHUPOBAHUE.
Knaccel m 00OBeKkThl, HacjenoBaHUE, WHTEpP(EiCHI.
5 5 [Tonstie 00 O0O0BEKTHOM OKpyxeHHH. Pedrexcus. 2
bubnuotexu kiaccoB. CpenctBa 00pabOTKH 00BEKTOB
(KOHTEHHEPBI U UTEPATOPHI).

[TpoexktupoBanme 0a3bl JAaHHBIX IS OKCIEPTHON

6 6 2
CUCTEMBI

7 7 IIpoexTupoBanue JKCIIEPTHOMN CHUCTEMBI (c 2
MpUMEHEeHHeM 0a3bl JaHHBIX U 0a3bl 3HAHUI)

8 8 O6paboTtka TEKCTOBBIX ~ TOTOKOB M MOHHTODHHI 5
nporeccoB B OC GNU/Linux

9 9 Mojeinb cepBrca CHCTEMbl MACCOBOTO 00CTYKMBaHUS 2

Bcero: 18

5. YueOHO-MeTOaMUYECKOEe oOecreyeHHe JIsi CaAMOCTOSITEIbHOH PadoThI
o0y4aromuxcs Mo JUCHUIIHHE

Bunbr camoctosTensHOM paboThl 00ydYaromierocs, MOPSJIOK W CPOKH €€
BBITIOJTHEHHUS :

MOJTOTOBKA K JIKIHMSIM W TPAKTHYECKUM 3aHATHUSM C HUCIOJIB30BaHUEM
KOHCTIEKTa JIEKI[Mi, MaTepUaloB MPAKTUYECKUX 3aHATHH M TPUBEICHHBIX HHUXKE
(1 8.1 u 8.2) UICTOYHMKOB (B COOTBETCTBHU C PACIIUCAHUEM 3aHSATHUH);

oopmiieHHe OTYETOB TIO BHINIOJHEHHBIM TMPAKTUYECKUM 3aJaHUsIM |
TeopeTUIecKas MOArOTOBKA K X cAaue (B COOTBETCTBHUH C PACTIMCAHUEM 3aHATHH).

[lepeuens BOMPOCOB ISl MPOBEICHHUST TEKYIIETO KOHTPOJSI M MIPOMEKYTOTHOM
aTTeCTallud — B COOTBETCTBUH C TEMATHUKOW JUCIUILTUHBIL.

6. DOHI OLEHOYHBIX CPeICTB /Il NPOBeJeHHs] TEKYLIero KOHTPOJIA
YCIIEBAEMOCTH M IMIPOMEKYTOYHOM aTTeCTAMU 00YYAKOIIUXCS 10 JUCHUIIMHE

6.1. Onucanue moka3zaresieii U KpUTeprueB OLEHUBAHUS 3HAHUHN, YMCHUA U
BJIaJICHUN Ha pa3IMYHbIX dTanax ux popMupoBaHUs, ONMUCAHHUE LKA OLIEHUBas

6.1.1. Iloka3arem W KpPUTEPHH OLEHUBAHUS, HCHOJb3yeMble NIKAJbI

OLICHNBAHUSA
IMoka3arenn Kpurepun CpencrBa HIkasbi
OLICHUBAHMS OLICHMBaHUS OLICHUBAHMS OLICHUBAHMS
Ymenue [IpaBUIBHOCTD BBITOJIHEHHUS | TeKywuii KOHMpOoy: [ITkana 1




IHoka3zarenn Kpurepun CpencrBa I xkanasl
OLICHUBAHUS OLICHUBAHUS OLICHHBAHMS OLICHHBAHHS
y4eOHBIX 3aJaHUH, BBITTOJIHEHHE YCTHBIX/TUCBMEHHBIX
apryMEHTHPOBAaHHOCTh 3aJJaHU, TECTUPOBAHHE
BBIBOJIOB
Ipomesicymounas ammecmayusi:
9K3aMEH
Texywuii konmponw:
BBINOJIHEHHE YCTHBIX/TUCBMEHHBIX
[TpaBUABHOCTH U MOJTHOTA .
3HaHue OTBETOB, INTyOMHA SAIAHHIH, TCCTHPOBAHC [Mkana 1
IIOHUMaHMsI BOIpoca
IIpomesicymounas ammecmayusi:
9K3aMEH
Texywuii KOHMpPOy:
O060CHOBaHHOCTD U BBIIIOJTHEHHUE [TPAKTUUECKOTO
Buaenue apryMEHTHPOBAHHOCTD 3aJJaHMsl, TECTUPOBAHUE Mlxana 2
BBITIOJIHEHUSI YYEOHOU
JeSITeIbHOCTH IIpomesicymounas ammecmayusi:
9K3aMEH

6.1.2. Onucanue MIKaJ OLEHUBAHUS CTeNeHH CPOPMUPOBAHHOCTH 3HAHUIA,
YMEHHMH U BJIAJICHUM
HlIkana 1. Ouenka chOpMHUPOBAHHOCTH 3HAHUI, YMEHUH U BIaJICHHUM

O6o03HaueHus ®opmyJIMpoBKa TpeOOBAHUIT
K cTeneHu ¢cGOPpMUPOBAHHOCTH 3HAHUI, YMEHHH U
Hudp. Ouenka BJIaJIeHUI
3HATD YmMmerhb Biaagernb
. OtcyrcTBUE OTtcyTrcTBUE
1 HeynosnerBoputensHo | OTCyTCTBUE 3HAHMIA .
yMEHUI HABBIKOB
YactuuHo
®parMeHTapHbIE ®parMeHTapHOE
2 HeynonerBoputenbHO OCBOEHHOE
3HAHUS MIPUMEHEHHE
yMEHHUE
B nenom
H B uenom
OO6mwme, HO HE YCIEIIHOE, HO HE
YCIHEIIHOE, HO HE
3 VY 10BIETBOPUTENBHO | CTPYKTYPUPOBAHHBIE | CHCTEMATHYECKU
CHUCTEMATHYECKOE
3HAHUS OCYLIECTBIIIEMOE
MIPUMEHEHHE
YMEHUE
B uenom
B nenom CIEIIHOE, HO
CdopmupoBanusle, " y ’
YCIIELIHOE, HO coJieprKaliee
HO cojiepKalue
4 Xopo1o coJieprKaliue OTJENIbHbIE
OTJIeTbHBIE TIPOOEIIBI
OT/IeJIbHbIE pooebI
3HAHUS
poOeIbl yMeHue MIPUMEHEHHE
HABBIKOB
VYcenemnoe u
CdhopmupoBaHHbIe
CchopMupoBaHHOE | CHCTEMAaTHYECKOE
5 OTnau4HO CHUCTEMaTUYECKHE
yMeHHue MIPUMEHEHHE
3HAHUS
HABBIKOB




HlIkana 2. KommuiekcHas OLlEHKa CQOPMHUPOBAHHOCTH 3HAHHUM, YMEHUH H
BJIAJICHU

O6o3HaueHus ®opMyJIMpoBKa TpeOOBaHUI
Hudp. Ouenka K cTeneHd cOPpMUPOBAHHOCTH 3HAHUI, YMEHUH U
BJIaJleHU I
1 HeynosnerBopurensno | He mmeeTr HEOOXOIMMBIX MpPEICTaBICHUM O MPOBEPIEMOM
MaTepuaie
2 Y 10BIETBOPUTETLHO 3HaTh Ha YpPOBHE OPHEHTHPOBAHMS, IPEACTABICHUM.
I CyObeKT yuyeHMs] 3HAaeT OCHOBHBIE NPU3HAKU WIM TEPMUHBI
HEYJOBJIETBOPUTEIBHO | U3y4aeMOro 3JEMEHTa COAEpP)KaHUsS, UX OTHECEHHOCTh K
(no yemompenuio OTIpeJIeICHHON HayKe, OTpaciu Wik OOBEKTaM, Y3HAeT UX B
npenodasameis) TEKCTaX, H300paKEHUSX WIM CXeMaxX M 3HaeT, K KaKuM
WCTOYHHMKAM HY)KHO OOpamathcs ajs Oosiee AeTalbHOTO €To
YCBOEHUS
3 VY 10BIETBOPUTETEHO 3HaTh U yMEThb Ha PenpoaAYKTHBHOM ypoBHE. CyObekT

yYeHHMs ~ 3HAeT  H3YYEHHBIH  3JIEMEHT  COJEepKaHMs
PENpOAYKTUBHO: MPOU3BOJIBHO BOCIIPOU3BOJIUT CBOM 3HAHUS
YCTHO, TUCbMEHHO WJIU B IEMOHCTPUPYEMBIX JE€HCTBUAX

4 Xopo1o 3HaTh, YMETh, BJIAJIETh HA AaHAJIMTHYECKOM ypOBHE. 3Has Ha
pPENpOAYKTUBHOM YpOBHE, YyKa3blBaThb Ha OCOOEHHOCTU U
B3aMMOCBSI3M H3YYEHHBIX OOBEKTOB, Ha MX JOCTOMHCTBA,
OTpaHUYEHUS, MCTOPUIO U TEPCHEKTUBBl Pa3BUTHS U
0COOEHHOCTH JUIsl pa3HbIX 00BEKTOB YCBOCHMSI

5 OTiinyHO 3HaTh, yMETb, BJIAJ€Th Ha CHCTEeMHOM YypoBHE. CyObekT
YUEHUsl 3HACT U3YYEHHBIM DJIEMEHT COJEP)KaHUs CHCTEMHO,
MIPOU3BOJBHO U JIOKA3aTEeJIbHO BOCIIPOM3BOJAUT CBOM 3HAHMS
YCTHO, NUCBMEHHO WU B JIEMOHCTPUPYEMBIX JEHCTBUSX,
YUWTBIBas U yKa3blBas CBSI3U M 3aBUCUMOCTH MEXIY 3THM
JIEMEHTOM M JPYTUMH 3JEMEHTaMM COJEepXaHUsd y4ueOHOI
JUCHUIUIMHBL, €ro 3HAaYUMOCTh B COJAEpKaHUM Yy4eOHOM
JUCIUILINHBI

6.2. TunoBbie KOHTPOJILHBIE 32/IaHUS UJIU HHbIE MaTePHAaJIbl, HEOOXOIUMBIE
JUTS OLICHKH 3HAHW, YMEHUH, HABBIKOB U (WJIN) OTIBITA IEATEIbHOCTH, XapaKTEPU3YIOIINUX
sTanbl  (OPMUPOBAHUS 3HAHWM, YMEHUM M BIQJACHUA B TMPOIECCE OCBOCHUS
00pa3oBaTeNbHONU POrPaMMBbI.

TunoBble BONMpPOCHI W 3ajaHUA sl  TEKYILIEro KOHTPOJsL (OLEHKa
chopMHUPOBaHHOCTH AIICMEHTOB (3HAHWM, YMEHHH, HABBIKOB) B pPaMKaxX TEKYIIETO
KOHTPOJIS 10 IUCUUIUIMHE) TIO pa3/ienaM AUCLUTIIMHBI

Ilpumepwt 6onpocoe no meme 1:

AJropuTMBI M MX CIIO)KHOCTH (BPEMEHHAs CIIO)KHOCTb, ACHMIITOTHYECKAs

CJIOHOCTB).

IIpocrenmas Moienp BBIYUCICHUN: MalllMHA ThIOpUHTA.

CTpyKTyphl JaHHBIX: CIIMCKH, OUEPEAH U CTEKH.

MaremaTrueckoe nonstue rpada.



[lonsiTve OopreHTUPOBAaHHBIX IPaoB.

Merton «pa3zensii 1 BIaCTBYD.

Ilpumeput npaxmuueckozo 3a0anusn no meme 1:

1. TlokaxkuTe, YTO MHOXKECTBO (DYHKIHMA, BBIYUCIUMBIX JIIOOOH CTPOYHOM
JVMHEWHOW MPOrpaMMOil C JBOMYHBIMU BXOIHBIM JAaHHBIMU M OYJIEBBIMH OIEPALUSMHU,
MOYKHO peajn30BaTh B BHUJEC KOMOMHALIMOHHOW JIOTMYECKOM CXeMbl M3 N OyJeBBIX
DIIEMEHTOB.

2. Mapus u Oner pemwin Ceirpath B Urpy ¢ n kamermkamu. Kaxnapiii urpok
MOXET yAAIUTh OJHWH, TPU WM YEThIpE KaMellKa 3a pa3. BBIMIpbIBaET TOT, KTO
3a0upaeT nocieauue kamenku. Kaxapiii u3 urpokoB MOXeT mo0eIuTh, €CIIU MPHU €ro
X0JI€ OCTAETCS OJWH, TPU WA YEThIpE KaMellKa. Eciuy ke ocTalioch 1Ba KaMellka, TO
3TO MPUBOJUT K IPOUTPHIITY, TAK KaK MOKHO 3a0paTh TOJIBKO OJJUH U3 JIByX KAMEIIKOB.
Ecnu xamenikoB Oosblie yeThlpéXx, Mapus pemmia, yTo OyAeT 3a0uparb BCAKHUI pa3
10 YEThIPE KAMEIIIKa, ECJIM 3TO BO3MOXKHO, TOT1a Kak OJier penu 3a01MpaTh 10 OJHOMY
KaMelKy. Peanu3yiiTe Be B3aMMHO-PEKYPCUBHBIE (DYHKIUHU, MOJECIUPYIOLIUE UTPY
COTIEPHUKOB U Bo3Bpamjatomue 1 B ciydae nooean Onera u 0 B cirydae mooeast Mapum.
Ubs crpaterus ayuiue, eciid 1 <n < 100? Cuuraiite, 4T0 HaYaTh UTPY MOXKET JHOOOM
UTPOK.

Ilpumepot 6onpocoe no meme 2

MHOroypoBHEBasi KOMIIBIOTEPHASI OPTraHU3aLIN.

[TpuHIMIIBI TPOEKTUPOBAHKSI COBPEMEHHBIX KOMITBIOTEPOB.

[Tapasenu3m Ha YpOBHE KOMaH]I.

[Tapasutenu3m Ha ypOBHE POLIECCOPOB.

Bentwmn.

Peanuzanus OyneBbix QyHKIUH.

Ilpumepwr npaxmuueckozo 3a0anus no meme 2.

1. Hanmmmure pynkiuro distance(code, n, K), koTopast Ha BX0/ie TIOTy4aeT MacCUB
code u3 N cuMBOJIOB MO K OWT KaKABI M BO3BpAIACT MHHUMAJIBHOE X3MMHHIOBO
pPacCTOSTHUE MEXKTy STUMU CUMBOJIAMHU.

2. C yBenmueHneM o0ObeMa MaMSTH, TOMEIIAEMON Ha OHY MHKPOCXEMY, YUCIIO
BBIBOJIOB, HEOOXOAMMBIX ISl OOpaIleHUs K 3TOM MaMsTH, TaKke yBennuuBaercs. MIMeTsb
OOJIBIIOE KOJMYECTBO AJPECHBIX BBIBOJIOB HA MHKPOCXEME JIOBOJBHO HEYJIOOHO.
[Mpunymaiite croco6 oOpamieHuss k 2" cioBaM TaMATH TpPU HAIMYAKA MEHBIIETO
KOJIMYECTBA BBIBOJOB, YEM N.

Ilpumepuwt 6onpocoe no meme 3:

TeopeTnueckre OCHOBBI IEpeaun JAHHbIX.

Opranusanysi KaHaJIbHOTO YPOBHSI.

3aBUCHMOCTh  TIPOIYCKHOM  CIIOCOOHOCTH  MEXKY3JIOBOIO  COCIUHEHUS  OT

JOCTOBEPHOCTH Tepeaadr HHPOPMAITMOHHOTO KaIpa.

IToBeeHe MOTEHITMATBHOM MTPOITYCKHOM CITOCOOHOCTH MEXY3JI0BOTO COCIMHEHUS

JUTS Pa3IMYHbIX PEKUMOB OTKA34.

OO6Hapy>keHHEe 1 UCTIpaBIICHUE OIMOOK MIPH Mepeaaye TaHHbIX.

ITpOTOKOJIBI CKOMB3AILIErO OKHA.



[TpoTokos ¢ BELIOOPOUHBIM TOBTOPOM.

AJTOpPUTMBI MapIIPYTU3ALIUU.

Ilpumepwt npaxmuueckozo 3a0anus no meme 3.

1. Opun u3 criocoOOB 0OHAPYKEHUS OIIMOOK 3aKII0YAETCs B TIepeaue JaHHbIX B
BHUjIe OJIOKa M3 N psyioB 1Mo K OMT ¢ 100aBIeHUEM OMTOB YETHOCTH K KXKIIOMY PSIy H
KaX/10i CTpOKe. BUT B HM>KHEM MPAaBOM yIiIy — 3TO OMT YETHOCTH, POBEPSIOIHNIA CBOIO
CTpOKy M ctonOell. byaer nu Takas cxema OOHapyXUBaTh BCE OJIMHOYHBIC OLIMOKH?
JIBoitHbIe ommOKku? TpoiitHbie ommoOKu?

JlokaxkuTe Ha MpUMEpE, YTO ITa CXeMa HE B COCTOSTHUM 00OHAPY>KUBATh HEKOTOPHIE
YeThIPEXOUTHBIC OITHOKH.

2. CkopocTh mepeiayd JaHHBIX B KaHane coctaBisier 4 KoOut/c, a Bpewms
pacnpoctpanenusi curHaia — 20 wmc. Ilpu kakom pasmepe kazpoB 3¢h(HEKTUBHOCTH
MIPOTOKOJIA C OKUIAHUSMH COCTABUT, IO MeHbLIER Mepe, 50%?

Ilpumepul 6onpocoe no meme 4, 5:

JlaiiTe ornpeneneHue KU3HEHHOTO ITUKJIa TPOrPaMMBbI, IPUBEIUTE OCHOBHBIE ATAIIbI

pa3pabOTKX MPOrPaMMHOTO OOECTICUEHUSI.

Kakue cymiecTByroT MOJIENN 5KM3HEHHOTO 1UKJIA IPOrPaMMHOTO O0ECIICUEHUS.

[IpuBeauTe OCHOBHBIE YPOBHU TECTUPOBAHUS ITPOIrPAMMHOT0 odecreueHust. B uem

OTJIMYME CTPATETHI OEJIOro SAIIMKA U YEPHOTO SIIUKA.

[Tepeuncnute BUbI TPAaHCIATOPOB. OCHOBHBIE 3TAIlbl TPAHCIIALIUU.

Kakue mnpoMexyTouHbIE NPEICTABICHUS MPOTrpamMMbl HCIOJIB3YIOTCS MpU

TPAHCISILIUN.

B uem paznuumne Mex1y HUCXOASIIUM U BOCXOSIIIUM METOJIOM CUHTAKCUYECKOTO

aHaJIM3a MPOrpaMMBl.

Ilpumepwr npakmuueckozo 3a0anus no meme 4, 5:

1. Jlana mocnemoBatenbHOCTh M3 100 1enmbix umcen. OnpeaenuTh KOJTHMYECTBO
yrcesl B HanOoJiee JJIMHHOM MONOCE0BATEIbHOCTH U3 MOAPSIT UAYIIUX HYJICH.

2. Jlna  crnemyromiero  MpeoOpa3oBaHUSl  TEKCTOBBIX — JAHHBIX  « Y TAIHATH
npoOebHbIC CHUMBOJIBI, 3allMCaHHBIC B Haydayle CTPOKW» paspaborarth flex-omucanue
aHaM3aTopa.

Ilpumepot 6onpocoé no meme 6:

JlaiiTe ompeneneHre MOAENM JaHHBIX. B Kakux cereBas MOJENb JaHHBIX

MPENOYTUTEbHEE PEIISIIMOHHON MO ?

[IpuBenuTe OCHOBHBIE KOMIIOHEHTBI PEJSIMMOHHOW MOJENM JaHHbIX. Jlaire

OTPE/IEIICHNE OTHOIIICHHUE.

[lepeuncnuTe OCHOBHBIC OTIEPAIIUN PEISIIIMOHHON alTreOphI.

[lepeuncnure ypoBHHM TpEACTaBICHUs] TaHHBIX B 0a3ax maHHBIX. [IpuBemure

npumep CASE-cpenctB, HCMoNb3yeMbIX MPH MPOSKTUPOBAHUH (HU3NIECKOTO

YPOBHS persiiUOHHBIX b/I.

Haitre onpenenenue tpanzakuuu B CYDBJ/I. [lpuBeaute OCHOBHBIE NPUHIIMUIIBI

yIpaBJIEHUS] TPAH3AKIUSIMHU.

Ilpumepuvt npaxmuueckozo 3a0anusa no meme 6:

1. PaspaboraTh TpPWIOKEHHE, PEATU3YIONIEEe IOMOJHEHUE COAEPHKUMOTO



MHGOPMAIIMOHHOTO XPaHWIIMIIA U TOCTYTI K UMEIOIIENCs B HEM MH(POPpMALIMK CPEJICTBAMHU
si3bika SQL.

2. TlpencraBbTe, 4TO y Bac B Oa3e JaHHBIX ecTh aBe Tabmumpl: TABLEL u TABLE2.
Hwxe OynyT npuBeneHsl Heckoibko SQL-3anpocoB. HyKHO OTBETUTH HAa OMH IPOCTON
BOTIPOC: OTPabOTAET JIM NaHHBIN 3aIPOC WK yIajeT ¢ omuokoi? M o0bsICHUTD, ToYeMy.

e select * from TABLE1l group by ID
e select fieldl, field2 from TABLE1l group by fieldl, field2
having field2 = ©
(ITpumeyanwe: fieldl, field2 sBsIFOTCS YMCITOBBIME TTOJISIMH)
e update TABLE1l set fieldl = row_number() from TABLE1l

Ilpumepwt 6onpocos no meme 7

[IpuBenuTe OCHOBHBIE METOABI NPEACTABICHUS 3HAHUW. JlalTe onpenencHue

HEOJHOPOJIHOM CEMAHTHUYECKOU CETH.

Knaccuduxarms monenet npeacTaBaeHus 3HaHUH.

[lepeuncnute chepbl NPUMEHEHUS IKCIIEPTHBIX CUCTEM.

HazoBute 0CHOBHBIE KJIACCHI SKCIIEPTHBIX CUCTEM.

JlaiiTe KpaTKyr0 XapakTEpUCTHKY CHUCTEM C MHTEUIEKTYyallbHbIM HHTEp(dericoMm,

AKCIIEPTHBIX CUCTEM, CAMOOOYYAIOIIUXCSI CUCTEM.

[TpotierypHbIe crIOCOOBI MpeACTaBICHUS 3HaHUM Mpy co3nanuu b3.

Ilpumepovr npakmuueckozo 3a0anus no meme 7:

1. CymectByet cucreMa, GyHKIIMOHUPYIOIIAs B IBYX PEKUMAX.

Pexxum 1 umeer mapamerpsl cuctemsl (al, b1, cl). Pexxum 2 nmeer mapameTpbl
cuctembl (a2, b2, c2). Bbixom cuCTeMBl CBf3aH CO BXOJOM CHCTEMbI CIICAYOIICH
3aBHCHUMOCTBIO (B ClTydae paboThl CUCTEMBI B pexume 1):

Y1 = al*(X+HX)? + bl *(X+HX) + c1 + HY1, rne HX —momexa Ha Bxone, HY1
— romexa Ha BbIxo/ie (B CiTydae pabOThl CHCTEMBI B peykuMe 1).

HX = hX*cnyamexay(-1;1), rae hX — amrumTyaa BXOAHO#M TOMEXH.

HY1 =hY1*cnyumexmay(-1;1), roe hY1 — aMrumuTyia BEIXOHOM TTOMEXH.

Jliis pexxuma 2 Bce aHaJIOrM4YHO.

HeoOxogumo  pa3zpabotaTh  cUCTEMY  HMICHTH(QHUKAIMM  PEXKUMOB  TpU
HAKJIaJbIBAHUW TOMEX Ha BXOJ M BBIXOJ C Pa3IMYHON aMILTUTYy10M. Cuctema J0JKHA
coJiepkath 0a3y JaHHBIX, 0a3y 3HAHUM U MAITMHY BHIBOJIA.

2. Tloctpoimite mpototun auarHoctuueckux DC (Ha BbIOOpP): DC OUArHOCTUKHU
PEXUMOB paboThl JaTunka, JC MEIUIIMHCKON TuarHocTuku, IC 00pabOTKH HEYETKUX
3anpocoB, DC cocTossHu OaHKOB

Ilpumepwt 6onpocoe no meme 8:

CrpykTypa onepanroHHON CUCTEMBI.

CucreMHbIE BBI30BBI ONEPAIIMIOHHON CHCTEMBI.

[Tporiiecchl onepalroHHON CUCTEMBI (MOJIENb MIPOLIEcca, CO3aHUE U 3aBEPILICHUE

poliecca, uepapxuu NpoIeccoB).

[ToToKM B ONEpallMOHHOM CUCTEME.

Knaccuueckast Moieb MOTOKOB.



Kitaccuueckue 3a1aum B3auMOAEMCTBHS TPOLIECCOB.

Ilpumepwt npaxmuueckozo 3a0anus no meme 8:

1. Cozpaiite nporpammy Juisl MOACYETA YACTOTHI MOSIBICHUS CIOB B TEKCTOBOM
¢aitte. TexctoBbiil (aiin nemutcs Ha N cermeHToB. Kaxkapiii cermeHT 0OpabdaThIBaeTCsl
OTJIEIbHBIM MIOTOKOM, KOTOPBIN BBIBOJAUT IIPOMEKYTOUHBIN CUETYUK YACTOTHI JIsl CBOETO
cerMeHTa. OCHOBHOM TMpOLIECC OXHUIAET OKOHYAaHUS padOThl IMOTOKOB, 3aT€M OH
BBIUHCIISIET CBO/IHBIC JJAHHBIC YAaCTOTHI MOSIBJICHUSI CIIOB HA OCHOBE BBIBOJIOB OTCIIbHBIX
MTOTOKOB.

2. Hamummure CKpUIITHI, pelIaloliye cleayIonye 3a1auu:

e [locuuTarh KOJIMYECTBO NPOLECCOB, 3aMYIICHHBIX MOJb30BATEIEM USer, u
BbIBeCTH B (paiist mapbl PID: KOMaHAA ISl TAKUX MPOIIECCOB.

e Jlnsg KaXAoro Imporecca MOCUYATATh PA3HOCTh PE3UAECHTHOW M Pa3feisieMOn
4yacTH NaMsTH Tpoliecca (B cTpanuiiax). Beisectu B daiin ctpoku Bujia PID: pa3HOCTb,
OTCOPTHUPOBAHHBIE 110 YOBIBAHHUIO 3TOW Pa3HOCTH.

Ilpumepwt 6onpocoe no meme 9:

Tunsl pacnpeeIeHHBIX CUCTEM.

OOBEKTHO-OPUEHTUPOBAHHBIC U CEPBUC-OPUECHTUPOBAHHBIE APXUTEKTYPHI.

Monudummpyemoe npomexyrounoe [10.

Hcrnonb30BaHre NOTOKOB B HEPACIIPEAETIEHHBIX CHCTEMAX.

[IpumeHeHne BUPTYATbHBIX MAIIMH B PACTIPEAECIIEHHBIX CUCTEMAX.

CeTteBble MOIB30BATENHCKIE UHTEPHEHCHI.

Ilpumepwvt npakmuueckozo 3ad0anusn no meme 9:

1. PaccMoTpuM JBe B3aMMOJICUCTBYIOIIUE CTOPOHBI, U3BECTHBIC KaK KJIMEHT U
cepBep. HeoOxomumo  co3maTh  cepBep, KOTOPBIM  HUCIOJB3YEeT  CEPBHUC,
OPUEHTUPOBAHHBIM Ha COEAMHEHHE (KaK 3TO MpeasiaraeTcsi OMOIMOTEKONM COKETOB,
noctymnHoi B Python). JlanHas yciayra qo/KHA TTO3BOJIATH IBYM B3aUMOJICHCTBY HOIIHM
CTOpPOHaM HaJ/Ie’KHO OTIIPABIIATH U MOJIyYaTh IaHHbBIE IO COEAUHEHUIO.

2. Wuadopmanus o mpeAnpusaTud XpaHuTcs Ha cepBepe B Buige XML-daiina.
Hanmcats Web-cepBuc, Bo3Bpamarommii cogepxumoe XML-daiina kineHTCKOMY
MPUIIOKEHUIO.

Ilepeyens  BOMpPOCOB AJIsi MOATOTOBKM K  JK3aMeHY  (OIlEHKa
chOpPMHPOBAHHOCTH  DJIEMEHTOB  (3HaHWM, yMEHWH, HaBBIKOB) B  paMKax
MPOMEKYTOUHON aTTeCTAMU IO TUCITUILIINHE).

1. AJNTOPUTMBI U UX CJI0KHOCTH (BpEMEHHAs CIIOAKHOCTh, aCUMIITOTHYECKAs
CJIOHOCTH ).

2. IIpocreimas MoieNb BBIYMCICHUI: MaluiHa ThropyHra.

3. CTpyKTyphbl JaHHBIX: CTUCKU, OYEPEIN U CTEKHU.

4, MaremaTtudeckoe nonstue rpada.

S. [ToHsiTHE OpUEHTHUPOBAHHBIX TPaoB.

6. MeTton «pa3aesnsii U BIacTBY».

1. TabmuuHbIN METOT AMHAMUYECKOTO TTPOTPAMMHUPOBAHMSI.



8. AJNTOPUTMBI COPTUPOBKH.

Q. OnTuManbHbIe 1EpEeBbsi OMHAPHOTO TTOKCKA.

10. Merog momcka B TAyOMHY Ui  HEOPUEHTHUPOBAHHOTO U
OpPUEHTHPOBAHHOTO rpada.

11. AJNTOPUTM NOKMCKA KpaTYaiIIero myTy.

12. MHoroypoBHeBas KOMIbIOTEPHAsI OpraHu3alus.

13.  IIpuHUUIIBI TPOSKTHPOBAHUS COBPEMEHHBIX KOMITHIOTEPOB.

14, [Tapannenu3m Ha ypoBHE KOMaHI.

15.  [lapamienusm Ha ypoBHE MPOIECCOPOB.

16. BenTunu.

17, Peanuzarnust OyaeBbIX QyHKIUI.

18. OcHOBHBIE IU(PPOBBIE JIOTUIECKUE CXEMBI.

19. Mukpocxembl MPOIECCOPOB U IIHHBI.

20.  IIpumep MUKpPOAPXHUTEKTYPHI (TPAKT JAHHBIX, MUKPOKOMAHIBI).

21.  TeopeTnueckue OCHOBHI Mepeaaun JaHHBIX.

22. Opranu3zaiusi KaHaJILHOTO YPOBHSI.

23.  3aBUCHUMOCTH IPOIMYCKHOW CIIOCOOHOCTH MEXY3JIOBOTO COEIUHEHUS OT
JIOCTOBEPHOCTH Tepeaavu HHPOPMAIIMOHHOTO Kaapa.

24, [loBeneHne MOTEHIMATBHON MPOMYCKHOM CIIOCOOHOCTH MEXY3JI0BOTO
COCIMHEHMSI JIJIsl pA3IUYHBIX PEKUMOB OTKAa3a.

25. OOHapyKeHHUE U UCTPABICHUE OMIMOOK MpH Tiepeiaue JaHHbIX.

26. [TpOTOKOIBI CKOJIB3AIIETO OKHA.

217. [IpoToKOJ C BELIOOPOYHBIM TIOBTOPOM.

28. AJITOPUTMBI MapIIPyTU3ALNH.

29. AJITOPUTM HAXOKJECHUS KpaTYalllero MmyTH.

30. MapuipyTtu3zanusi B IpOU3BOJIbHbBIX CETSX.

31. [IpoOnembl 00beTUHEHHSI CETEM.

32. ba3oBbie onepannu TPaHCIIOPTHOTO CEPBUCA.

33.  laiite ompeneneHue KU3HEHHOTO IIMKJIAa TMPOTPAMMEI, TPUBEIUTE
OCHOBHBIE ATarbl Pa3pabOTKH MPOTPAMMHOTO 00ECIICYECHHUSI.

34. Kakume CymecTBylOT MOJAENTH >KHU3HEHHOTO IHWKIA MPOrPaMMHOTO
oOecrieyeHusl.

35. IlpuBeautre OCHOBHBIE ypPOBHH  TECTHPOBAHHS  IPOrPAMMHOTO
oOecniedeHus. B yem otinume crpateruit 6€10ro SiyKa U Y4epHOTO AIIUKA.

36.  Ilepeuncnure BUABI TPAHCAATOPOB. OCHOBHBIE TAMbl TPAHCISALINH.

37.  Kakue npoMexyTOUYHBIE PEACTABICHUS TPOTrPAMMBI UCIIONB3YIOTCS MIPH
TPAHCIISIITUH.

38. B uem pasznuune MeXIy HUCXOASIIMM M BOCXOJAIIUM METOJIOM
CHUHTAKCHUYECKOI0 aHaJIW3a MPOrPaMMBI.

39.  Ilepeuucnutre OCHOBHBIE KOHIICMIIUU OOBEKTHO-OPUEHTUPOBAHHOTO
IPOrPaMMHUPOBAHUSI.

40. Omnpenenenus 00ObeKTa U Kjacca.

41. B dem coctout koHIenius noaumopduzma?



42. Otnanka, TecTUpoBaHUe, BepUUKAIMA M OIEHHWBAHUE CIIOKHOCTH
POTPaMM.

43. JlaiiTe onpenenenue MOJENU JaHHbIX. B Kakux cereBas MOAENb TaHHBIX
NPEANOYTUTENBHEE PEIIUUOHHON MOAEIH?
44, [IpuBenuTe OCHOBHBIE KOMIIOHEHTBHI PEIALIMOHHOW MOJENN JaHHBIX.

Jaiite onpenenenne orHoueHue. [lepedncinre OCHOBHBIE ONEpALUK PEISLUOHHOU
anreopsl.

45.  Ilepeuncnaute ypOBHU IIPENCTABICHMsI JaHHBIX B 0a3ax JaHHBIX.
[TpuBenure mnpumep CASE-cpenctB, wucnonp3yemMplx 0OpHU  NPOESKTUPOBAHUU
(u3NYECKOro YpOBHsI pessIIMOHHBIX b1,

46. Haiite ompenenenne Tpanzakuun B CYBJI. IlpuBenute OCHOBHBIE
MPUHITUIBI YIIPABJICHUS TPAH3AKIUSIMH.

47. [IpuBenure OCHOBHBIE METOABI MPEACTABICHUS 3HAaHUM. JlaiTte
OIpEJIEICHNE HEOJHOPOAHOW CEMAHTHUECKON CETH.

48. Knaccuduxanus moaenei npeacTaBieHus: 3SHAaHUH.

49. [IpencraBienrie HEONPEICICHHOCTH 3HAHUM U TAHHBIX.

50. Opranuzanusi Avajora MeEXAy 4YEJIOBEKOM U HMHTEUICKTyalbHOU
CHUCTEMOM.

ol. [IpencraBiieHre 3HAHUM B DKCIIEPTHBIX CUCTEMAX.

52, CrpykTypa onepauuoHHON CUCTEMBL.

53. CucTeMHbIE BBI30BBI ONEPAIMOHHON CHUCTEMBI.

54. [Ipotiecchl omeparioHHON cUCTeMbl (MOJIENb MpoIlecca, CO3JAaHUE U
3aBEPILIEHHUE ITPOLIECCA, NEPAPXUH ITPOLIECCOB).

55. [ToToKH B OMEPALIMIOHHON CUCTEME.

56. Kitaccuueckast Mojielib MOTOKOB.

57. Knaccuueckue 3a1aun B3aMMOJIEMCTBUS MTPOIIECCOB.

58. [IpuHIMIBI CO3AaHUSI TPOTPAMMHOTO 00eCTieUeHUsI BBOAa-BbIBOA.

59.  VpoBHu nporpamMMHOTO 0OecIieueHHUsT BBOIa-BBIBOIA.

60.  Texnomnornu 3¢(HeKTUBHON BUPTYaTH3AIIH.

61. KoMmyHUKaIIMOHHBIE MPOTrPaMMBI TT0JIb30BATEIILCKOTO YPOBHS.

62.  Tunbl pacpefeNeHHBIX CHCTEM.

63.  OOBEKTHO-OPUEHTUPOBAHHBIC u CEPBHUC-OPUECHTUPOBAHHBIC
APXUTEKTYPHI.

64. Monmudurupyemoe npomexxytounoe [10.

65. Hcnonb30BaHue MOTOKOB B HEPACIIPEAECIEHHBIX CUCTEMAX.

66. [Ipumenenne BUPTyalIbHBIX MAIlIMH B PACIIPEICIICHHBIX CHCTEMaX.

67. CeteBblie MOJIH30BATENHCKIE UHTEPEHCHI.

68.  Mogenu coriacoBaHHOCTH, OPUCHTUPOBAHHBIC HA KITMECHTA.

69.  VYmnpasieHue permKaMu.

70. CornacoBaHHOCTb NMPOTOKOJIOB.

71. Peanuzanus corsiacOBaHHOCTH, OPUEHTUPOBAHHOW HA KIIUECHTA.

6.3. MeToguuecKue MaTepHAaJIbl, ONpeaessiionue Npoueaypbl OlleHUBAHUSA



3HAHWM, yMEHUMN, HABBIKOB U (WJIM) OMbITA JAESTEIHHOCTH.

[Ipouenypsl u cpeicTBa OLICHUBAHUS SJIEMEHTOB 3HAHUM, YMEHUH U BJIAJICHUN
M0 TUCIUTUTNHE «MaTeMaTHIeCKOe U MPOTPAMMHOE 00€CIIeUeHNE BEIYHCINTEIbHBIX
CHUCTEM, KOMIUJIEKCOB U KOMIIBIOTEPHBIX CETEN)

CpeacTBo OlleHUBAHMSA
. [IpomexyTouHBII
Texymuii KOHTPOJIb
IIpouenypa KOHTPOJIb
NpoBeAeHUs Beinonnenue Beinonnenue Beinonnenue Beimonuenne
YCTHBIX NUCBMEHHBIX | NPaKTUYECKUX TECTOBBIX OK3aMeH
3aJaHuN 3aJaHuN 3aJaHul 3aJaHuN
Ilo Ilo Ilo Ilo B cootBercTBUU C
IIponomKUTenbHOCTh
KOHTpOIA YCMOTPEHHIO YCMOTPEHHUIO YCMOTpPEHHUIO YCMOTPEHHIO HNPUHATBIMU
npenojaBaTelnsl | mpenojaBarens | NMpenojaBaTelis | MpenojaBarTens | HOPMaMU BPEMEHH
®dopma npoBeIECHUS . [IncemenHsIit [IncemenHsIit IIncemeHnHbII B nuceMmenHoOM
VYerHbll onpoc
KOHTPOJIS ornpoc ornpoc OIpoc bopme
Bun nposepounoro VYcrHble ITucemennsle | Ilpaktuueckue | IluceMeHHBIH | DK3aMeHAI[MOHHBII
3a1aHus BOTIPOCHI 3aJlaHus 3aJIaHus orpoc ouner
OTBeTHI B OTBeTHI B OTBeTHI B OTBeTHI B
®opma oTyeTa YcTHBIE OTBETHI MMUCbMEHHOM MUCbMEHHOU MACbMEHHOM MMACbMEHHOM
dbopme dbopme dhopme dhopme
Pa3marounsriit Her CrnpaBouHas CrnpaBouHas CnpaBouHas CnpaBouHas
MaTepuai JUTEepaTypa JuTepaTypa JUTEepaTypa JUTEpaTypa
7. Meroanueckue YyKa3zaHusl I O0y4alOIIMXCA 1O OCBOEHHUIO
AUCHHUITJINHBbI
Jucuuninmaa «MaremaTrnueckoe 51 POTpaMMHOE obecrieueHue

BBIYMCIINTEIBHBIX CHCTEM, KOMIUIEKCOB U KOMITBIOTEPHBIX CETE» MpeaycMaTpUBacT
JeKUUU M TPaKTUYECKHE 3aHsATHs. YCHEIIHOE H3y4YeHUE IUCHUIUIMHBI TpedyeT
MOCEIIEHUS JIEKIIMHA, aKTUBHOM pabOThl HAa MPAKTHUUECKUX 3AHSATHUSAX, BBITOJHEHMS
y4eOHBbIX 3aJaHuil NpernoJaBaresis, 03HAKOMJIEHUS C OCHOBHOW M JIOMOJHUTEIbHON
JUTEPATYPOH.

B xone nekuuii npenopaBaTeNb U3JAraeT U pa3bsCHSAET OCHOBHBIE, Hanboliee
CJIO’KHBIE TIOHSATHS TEMBI, 4 TAKKE CBA3aHHBIE C HEM TEOPETUUYECKUE U NMPAKTUYECKUE
npoOiemMbl, AaeT PEKOMEHJAlMM Ha TMPAKTHYECKOE 3aHATHE M YyKa3aHWs Ha
CaMOCTOATENbHYIO PaboTy.

[Ipyn MOArOTOBKE K JIGKUMOHHBIM 3aHATUSIM aclupaHTaM HEOOXOIUMO: Hepen
OYepeTHON JeKIMel HeoOX0IUMO MPOCMOTPETh KOHCIIEKT MaTepuaia Mpeablayiien
aexuuu. [lpu 3aTpynHEHUSX B BOCHOPHUIATHM MaTepuaja CJeayeT OOpaTHThCS K
OCHOBHBIM JIUTEpaTypHBIM HCTOuHUKaM. Eciu pa3oOparbcsi B Marepuaie OmsTh HE
yJaanoch, TO oOpaTutrech K JEeKTOopy (M0 TrpaduKy ero KOHCYJbTalMil) WM K
IIPENOIABATEIIO HA MPAKTUYECKHUX 3AHITHUIX.

[IpakTHueckue 3aHATUS 3aBEPIIAIOT U3YUeHHE HanOoJiee BaKHBIX TEM y4eOHOM
OUCUMIUIMHBL. OHM CIIy’KaT Uil 3aKpEIUIEHUs HM3YyYEHHOTO Marepualia, pa3BUTHUS
YMEHUI U HaBBIKOB MOJTOTOBKH JOKJIAJI0B, COOOIEHUH, TPUOOPETEHUS OIbITa YCTHBIX
nyOJMYHBIX BBICTYIUICHUH, BEIECHHUS JTUCKYCCHUH, AapryMEHTAallud U 3alllUThI
BBIJIBUTAEMBIX TIOJIOKEHUM, a TaKKe JUIsl KOHTPOJIA MPENoJaBaTeNIeM CTENEHU
MOATOTOBJIEHHOCTH ACIUPAHTOB MO U3y4aEMOM JUCHHUILINHE.



IIpy MOArOTOBKE K NPAKTUYECKOMY 3aHATHIO ACIIMPAHTHI UMEKOT BO3MOKHOCTh
BOCIIOJIb30BAaThCA KOHCYJIbTALUSMU IPETIO1aBaTENS.

[Ipy NOArOTOBKE K MPAKTUYECKUM 3aHATUSAM aclUpaHTaM HEOOXOIUMO:

IPUHOCUTH C C€O0OM pPEKOMEHJOBAaHHYIO IIperojaBaTesieM JUTepaTypy K
KOHKPETHOMY 3aHATHIO;

JI0 OYEPETHOrO MPAKTUYECKOTO 3aHATHUSA 110 PEKOMEHIOBAHHBIM JIMTEPATYPHBIM
WUCTOYHHUKAM MpopadOTaThb TEOPETUYECKUA MaTepHuall, COOTBETCTBYIOIIEH TEMBI
3aHSTHS;

B HAa4aJjIe 3aHATUH 3a1aTh PENOAaBaTEI0 BOIIPOCHI 10 MATEPUAILY, BEI3BABILIEMY
3aTpy/HEHMSI B €r0 MOHMMAHWM M OCBOCHHMM IIPU PEIICHHWM 33]ay, 3aJaHHBIX UL
CaMOCTOATEIIBHOTO PEILICHHUS;

B XO0JI€ CEMUHAapa JaBaTb KOHKPETHbBIE, YETKUE OTBETHI I10 CYLIECTBY BOIIPOCOB;

Ha 3aHATUM JOBOJAMUTH KAXKIYI0 3a7ady [0 OKOHYATEJIBHOIO PpELICHUS,
JEMOHCTPUPOBATh IMOHUMAHUE MPOBEACHHBIX pPAacyeToB (AHAJIU30B, CUTyaluil), B
cllydae 3aTpyJHEHUI 00pamarbest K Mpeno1aBaTeio.

AcnipanTaM, IPOIYCTUBIINM 3aHATUS (HE3aBUCUMO OT MPUYMH), HE UMEIOILINE
IIACBbMEHHOIO PEIICHUS 3a/1a4 WIM HE NOATOTOBUBIIMECS K JAHHOMY MPAKTHYECKOMY
3aHATHIO, PEKOMEHIYEeTCS HE IM03KEe YeM B Z2-HeIeJbHBIH CPOK SBHUTHCS Ha
KOHCYJIBTALIMIO K MPENOJABATEN0 U OTUATATHCSA 10 TEME, U3YUYaBIICHCS HA 3aHSATHUU.
AcCNHpaHThI, HE OTYUTABIIHUECS MO KAXKJI0M HE MPOpaObOTaHHOW UMH Ha 3aHATUAX TEME
K Ha4aJly SK3aMEHAILIMOHHOM CECCUU HE JIOIIyCKAOTCA K IK3aMEHY.

8. PecypcHoe o0ecnieyeHue 1M CHHUIIIMHBI

8.1. OcHOBHAas U IONOJTHUTEIbHAS Y4eOHas JIUTEPATypPa, He00OX0AUMAas /1151
OCBOCHHUS TUCHHUILINHBI

a) OCHOBHASI JINTEPATypa:

1. badbuues, C. JI. PacnpeneneHnbie CHCTEMBI : ydeOHOe mocoOue s By30B /
C. JI. babuues, K. A. KoupkoB. — MockBa : U3marensctBo FOpaiit, 2024. — 507 c.

2. TlporpammupoBaHue: MaTeMaTHUECKas JIOTHUKA : ydeOHOe Tocodue 171 By30B
/ M. B. llIsenkwuii, M. B. Jlemunos, A. B. l'omanosa, U. A. KynpssueBa. — 2-¢ usn.,
nepepad. u non. — Mocksa : U3parensctBo FOpaiit, 2024. — 675 c.

3. Cemkun, A. O. HNabopManmoHHbIE TEXHONOTHH. SI3BIKH M CHCTEMBI
nporpammupoBanus : yueoHoe nocodue / A. O. Cemkun, A. C. Ilepun. — Mocksa :
TYCVYP, 2021. — 180 ¢. — ISBN 978-5-86889-930-0. — Texkcr : ameKTpoHHBIH //
JlaHb : 2NIeKTPOHHO-OMOIMOTEYHAsI CUCTEMA.

4. 3amsatuHa, O. M. BblYUCIUTEIBHBIE CUCTEMBI, CETH U TEIEKOMMYHUKAIIUH.
MonenupoBanue ceteil : yueoHoe nmocodue s By30B / O. M. 3amstuHa. — MockBa :
M3narenscTBo FOpaiit, 2024. — 167 ¢. — (Bwicmee o6pazoBanue). — ISBN 978-5-
534-16305-6. — Texkcr : anexTpoHHbIH // OOpa3oBaTenbHas miatdopma FOpaiT.

5. T'acanos, D. D. HNHTennexTyanbHble CUCTEMBbI. T€0pHs XpaHEHUS U MOUCKA
uHpopmaruu : yueOHuK aia By3oB / O. O. I'acanos, B. b. KynapsBsues. — 2-e u3fz.,
ucnp. u gon. — MockBa : M3marensctBo Opaiit, 2024. — 271 c¢. — (Beicmiee
oOpa3zoBanue). — ISBN 978-5-534-08684-3. — Tekct : 5JI€KTpOHHBIA //



O6pazoBarenbHas miatdopma KOpaiir.

6. Wmromeukun, B. M. OcCHOBBI HWCIIONB30BAaHUS M TMPOCKTUPOBAHUS 0a3
JAHHBIX : yaeOHUK 17151 By30B / B. M. Unmromeukun. — MockBa : M3gatenscTBo FOpaiir,
2024. — 213 ¢. — (Bwicmiee oopazoBanue). — ISBN 978-5-534-03617-6. — Texcr :
anekTpoHHbIH // OOpa3oBaTenbHas miardopma FOpaidr.

7. Kpacnukos, C.A. PacnipeieI€HHbIE CUCTEMBI YIIpaBieHUsI 0a3aMu JTaHHBIX:
yaeoHoe nmocodbue / C. A. Kpacaukos K. B. I'yces, U. 1. ®annees [u ap.] .— M. : PTY
MUPDA , 2023

8. KpacumkoB, C.A. Meronbl 00OCHOBaHHS OCHOBHBIX TpeOOBaHUN K
BBIYHCIIUTENBHBIM cucTeMaM: yueoHoe nocooue / C.A. Kpacnukos, 11.B. 3y6apes, K.B.
['yceB .— M. : PTY MHPOA , 2024

9. Tonoun, C.A. Crangaptuzanusa u cepTUUKAIUS TPOrPaAMMHOTO
obecnieuenus. Y. 1.. : yaebnoe nocodue / C.A. I'omoBun, K.B. I'yces, JI.E. HoBuukos
— M. : PTY MUPDA , 2023

10. 3aiines, E. 1. OnepanyioHHbIE CUCTEMBI [ DIIEKTPOHHBIN pecypc] : yaeOHoe
nocobue / E. U. 3aiiues, P. ®. Xanabus . — M.: PTY MUPDA, 2021 . — DnexTpoH.
ont. auck (ISO)

0) JomOJIHMTE/IbHAs JIUTepaTypa:

1. TauenbOaym 3., Octun T. Apxutektrypa Kommblotepa. 6-¢ uza. — CIIO.:
[Tutep, 2021. — 816 c.: 1. — (Cepust «Kimaccuka computer sciencey).

2. Ctun Ban M., Tanenbaym O. C. PacnpeneneHHble CUCTEMBI / TIEp. C aHTII.
B.A. Spoukoro. — M.: JIMK Ilpecc, 2021. — 584 c.: uin.

3. UckyccTtBo nporpammupoBanusi: B 3 T. / [I. 3. Kuyt ; mox obur. pexn. 1O. B.
Kazauenko . — CII6.: InanekTtuka, 2020.

4. Octpoyx A. B., [Tomazanos A.B. Teopus npoexkTupoBaHus pacipeeIeHHbIX
uHpopmarmonnsix cuctem: — CII0.: U3parensctBO «Jlanb», 2019. — 96 c.

5. Tanenbaym 3., boc X. CoBpeMeHHbIE OnEpallMOHHBIE CUCTEMBI. 4-¢ U31. —
CII6.: TTutep, 2019. — 1120 c.: min. — (Cepus «Kiaccuka computer sciencey).

6. Axo A.B.,Jlam M.C., Cetu P., Yaeman [[x. V. Kommunsaropsr. [Ipuammmel,
TEXHOJIOTHH U WHCTpyMeHTapuii. — Bunbsmc, 2014, — 1184 c.

7. Omudep B., Onudep H. Komnbrorepubie cetu. [IpUHIUIBI, TEXHOJOTHH,
npotokoiibl: FO6uneitnoe uznanune. — CII6.: [Tutep, 2021, — 1008 c.: ui.

8. Axo A.B., Xomkpodt JIxk.D., Ymeman, Jx.JI. Paspabotrka um anHamm3
KOMITBIOTEPHBIX airopuT™MOB. — Kues.: «/[uanexrtuka», 2021. — 544 c.: umn.

9. DkcnepTHbIE CHUCTEMBl M CHEKTPAIbHBIA aHaau3 0e€3 WCIOIb30BaAHUS
CTaHJApTHBIX 00pa3IoOB cocTaBa [DIEKTPOHHBIN pecypc] : yaeOHoe mocodue / A. A.
Nmenxko, JI. A. I'pubos . — M.: PTY MUPDA, 2018 . — Dnekrpon. onT. auck (ISO).

10. BeruncnurensHbie  MAIlMHBI, KOMIUIEKCHI M KOMITBIOTEPHBIC  CETH
[DneKTpoHHBIN pecypc] : yueOHo-MeToauueckoe nocodue / U. E. TapacoB . — M.:
PTY MUPDA, 2021 . — DaektpoH. onT. auck (ISO).

11. CeTu u TereKOMMYHUKAIUU [ DIEKTPOHHBIN pecypc] : yueOHoe nocodue / C.
I1. bopucos . — M.: PTY MUPDA, 2018 . — Dnektpon. ont. auck (ISO).


https://ibc.mirea.ru/books/share/4317
https://ibc.mirea.ru/books/share/4317
https://ibc.mirea.ru/books/share/4317

12. Menunmackue 0a3bl JaHHBIX W OKCHEPTHBIE CHCTEMBI [DJIEKTPOHHBIN
pecypc] : yuebHO-MeToamueckoe mocodue / FO. B. Crapuukosa, B. C. TomarmeBckas,
. A. SAxoBneB . — M.: PTY MUPDA, 2024 . — DnektpoHn. ont. auck (ISO)

13. OnepanmoHHbIE CHCTEMBI [ DIEKTPOHHBIN pecypc] : KoHCTeKT Jekiuit / HO.
A. JIamun . — M.: MUPDA, 2013 . — DnektpoH. onrt. auck (ISO).

8.2. Pecypchl uHpOpPMALIMOHHO-TEJIEKOMMYHUKAIMOHHOW ceTn UHTEpHeT,
Heo0XoaMMBbIe VISl 0CBOCHHS JUCHUILIHHbBI

1. http://library.mirea.ru/

Hay4HO-TexHHuYeckas oudnuorexka PTY MUPDA

2. https://e.lanbook.com/

ANEeKTpOoHHO-O0ubIMoTeunas cucreMsl (bC) M3natenbcrBa «Jlanby

3. http://www.astralinux.com

IIOPTaJI OTEYECTBEHHOM ONEPALIMOHHON CUCTEMBI;

4. http://llvm.org

OTKPBITBIN MPOEKT pazpadOTKH KOMIWIATOPOB Aji1 DBM pa3HOil apXUTEKTYPBHI.

5. http://sicvm.sourceforge.net/home.php

COOOIIECTBO Pa3pabOTUYMKOB BUPTYaJIbHOM cpenbl Ha Oa3e Mamuubl JI.beka

YVM;

6. https://github.com/sandcage/sandcage-api-python?gclid=CNTnv53-

JOECFUXicgod1lwMAIw

OTKPBITBIN MOPTAJ JIsl COBMECTHBIX pa3padoTok [1O ¢ OTKpPBITHIM KOJIOM;

7. http://www.anylogic.ru/

CalT ISl WM3Y4YEHHUsS METOJIOB MOJICIUPOBAHUS W TOCTPOCHUSI THOPHUIHBIX

Mo/ieNiel B OTKPBITON Bepcuu makera AnyLogic.

8.3. UndopmaunoHHbIe TEXHOJOTHM, WCIOJIB3YEeMbIE TPH OCYIICCTBICHUH
o0pa30BaTeapLHOTO ITpoIlecca MO IUCHUILIMHE, BKIOYas MEPEUYeHb MPOrPaMMHOTO
oOecrieueHus 1 HHOOPMAITMOHHBIX CIIPABOYHBIX CHCTEM:

— maket oducHbIx porpamMm Microsoft Office;

— maket oducHbIx nporpamm LibreOffice;

— cpenma 11 pa3paboTku mporpammHoro obecrieuenus Qt Creator 5.6.

— TEXHOJIOTHS WMMHUTAIMOHHOTO MOJICTUPOBAHMS KaHAJIBHONH OpraHU3aIiH
BBO/Ia-BbIBO1a DBM, peann3oBanHas B yueOHoM makere NewLoch

— TEXHOJIOTHA  BH3yanu3anuu  (GOpMalbHBIX  MOJCNIEH  aJIrOPUTMOB.

DKBUBAJIEHTHOCTH (hopMalIbHBIX Mojiene. [lousTre ciokHocTH anroputMoB. Kiaccer
P u NP.

8.4. MartepuajibHO-TeXHUYecKasi 0a3a, HEOOXOonUMas I OCYIIECTBICHHUS
00pa3oBaTEILHOTO MPOIecca IO JUCITUTLINHE

— ydeOHas ayAUTOPHS, OCHAIIIEHHAS MTPE3CHTAIIMOHHBIM 000pYI0BaHUEM

— KOMIIBIOTEPHBIN KJIACC.


http://library.mirea.ru/
https://e.lanbook.com/
http://www.astralinux.com/
http://llvm.org/
http://sicvm.sourceforge.net/home.php
https://github.com/sandcage/sandcage-api-python?gclid=CNTnv53-j9ECFUXicgod1wMAIw
https://github.com/sandcage/sandcage-api-python?gclid=CNTnv53-j9ECFUXicgod1wMAIw
http://www.anylogic.ru/




