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1 Heau u 3aaaum 00y4eHHs MO TUCUUILIHHE

K 0CHOBHBIM HeJIsIM OCBOCHMS JUCHMIUIMHBI «ONEPALIMOHHBIE CUCTEMBIY) OTHOCSTCS:
® [IOHMMAaHHUE OCHOBHBIX PUHIUIIOB ONEPALMOHHBIX CUCTEM;
® OBJIA/ICHUE HaBbIKaMH aIMUHUCTPUPOBAHMS U YIIPABICHUS pPECypCaMu;
e pa3paboTKa MPOrpaMMHOI0 0OECTIEYEHHUS TI0]] ONIEPAIIIOHHBIE CUCTEMBI;
e oOecrnieueHne OE30MACHOCTH U HAJIE)KHOCTU CHCTEM;
paboTa ¢ pa3IMYHBIMU TUIIAMU OINEPALIMOHHBIX CHCTEM;
® T[OATrOTOBKA K MPOdeCCHOHATbHON ACSITENTbHOCTH;
® pa3BHUTHE HABBIKOB aHAJIN3a U PEUICHUS MPOOIeM.

K 0CHOBHBIM 3aJa4aM JTUCIMITIMHBI MOKHO OTHECTH CJIETYIOIIHE:
® 03HAaKOMJICHHE CTY/IEHTa C OCHOBHBIMM IPUHLMIIAMU U (QYHKIUSAMH ONEPALIMOHHBIX CUCTEM;
® U3yYyeHHE OCHOBHBIX TUIIOB ONEPALIMOHHBIX CHCTEM;

OBJIa/ICHUE HAaBbIKaMM YCTAaHOBKHU U HACTPOMKHU ONEPALMOHHBIX CHCTEM;

paboTa ¢ KOMaHAHOH CTPOKOH 1 MHTEP(EICOM MOTB30BATEIS;

NOHMMaHHE KOHIICTIIIH MTPOIECCOB U MOTOKOB;

u3ydeHue (aiIoBbIX CUCTEM;

pabota ¢ yCcTpoiCTBaMH | JipaiiBepamu;

paboTa B CETEBBIX CPEAAX;

pa3paboTKa HaBBIKOB pEIICHUS MTPOOIIEM;

O3HAKOMJICHHE C aKTYaJIbHBIMU TEHAEHUMSAMH U TEXHOJOTHSIMM B 00JACTU ONEpallMOHHBIX

CHCTEM.

OO6yuenne no aucuuiuHe «OneparuoHHbIE CUCTEMBI» HAaIlpaBIeHO Ha (GOPMUPOBAHUE Y
00y4aroInXCsl CIEAYIOIUX KOMITETECHIHI:

Koa 1 HauMeHOBaHNe KOMIIETEHIIUIA I/IHI[I/IKaTopr JOCTHKCHHUA KOMIICTCHIIUHA

HOIIK-5.1. 3HaeT OCHOBBI CHCTEMHOIO
aAMUHUCTPUPOBAHUS, AJIMUHUCTPUPOBAHUS
CVYB/], COBPEMEHHBIE CTaHJAPThI
MH(OPMAIIMOHHOTO B3aUMOJAECHCTBUS CUCTEM.

OIlK-5. Criocoben uncranmposars | AOTIK-5.2. ymeer BBITIOJTHAT
IPOrpaMMHOE U annapaTHoe obecrieueHue s | MapaMeTpuICCKyro HAaCTPOUKY
MH(OOPMAIMOHHBIX M aBTOMATU3UPOBAHHBIX | HH()OPMAIIMOHHBIX M ABTOMATH3UPOBAHHBIX
CUCTEM. CHUCTEM.

HOIIK-5.3. uMeeT HAaBBIKM HWHCTALISAIUU
MPOrPaMMHOTO M alllapaTHOro oOecredeHus
WH(OPMALIMOHHBIX M aBTOMAaTU3UPOBAHHBIX

CHUCTEM.
OIIK-2. Cnocobern mnpuaumarh nupuniunsl | MOIIK-2.1. 3HaeT COBpPEMEHHBIE
paboThl  COBPEMEHHBIX  MH(MOPMALMOHHBIX | HH(DOPMAIIMOHHBIE TEXHOJIOTUH u

TEXHOJIOTUH M MPOrPaMMHBIX CPEACTB, B TOM | mporpaMMHBIE CPEICTBA, OCHOBHBIC BHJBI U
YUCIC  OTCYCCTBCHHOIO  MPOW3BOJACTBA, U | MpUHIMIIBI pAOOTH MHPOPMAITMOHHBIX CHCTEM
UCIIOIB30BaTh ~ MX  IIpU  PCIICHUM 3334 | g gHQOPMAIIMOHHBIX TEXHOJOTHH; CIOCOObI
MPOQ)eCcCHOHANBHOT EATENLHOCTH. BHEJPEHUS M MHTETPAallUd COBPEMEHHBIX
MH(POPMALIMOHHBIX CHUCTEM, CIIOCOOBI OLICHKH
HEO0OXOINMOCTHA HCIIOJIb30BAHUA
IIPOrPaMMHBIX CPEJCTB.




NOIIK-2.2. yMeer HCIIOJIb30BaTh
COBpPEMEHHbIE HH(POPMALIMOHHbIE TEXHOJIOTHH
U TPOTpaMMHBIE CpPEACTBa, KaK B paMKax
OTJENILHOTO MPEINpUsATHS, TaK U B paMKax
KOpIIOpAIMid, TOCYJIapCTBEHHBIX  CHCTEM;
BHEAPATH W HACTpauBaThb COBPEMEHHBIC
WHPOPMAIIMOHHBIE  CHUCTEMBI,  MPOBOJIUTH
MHTETPALUI0 PA3IMYHBIX HH()OPMAIIMOHHBIX
CHCTEM M MPOTPAMMHBIX CPEJCTB, OIICHUBATH
HE00X0IUMOCTh UCIIOJIb30BaHUS
IPOTPAMMHOTO CPEICTBA JUIS PELICHUS 33]1ay.
NOIIK-2.3. BnageeT HaBbIKAMHU HPUMEHEHHUS
COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOTHH
U [IPOrPaMMHBIX CPEJICTB, IIPU PEILICHUHU 3a/1a4
B pa3IMYHBIX OTPACISIX, BHEAPCHHS H
HACTPOWKHU COBPEMEHHBIX MH()OPMAIIMOHHBIX
CHUCTEM, OLICHKHU HEOOXO0IUMOCTH
UCTIOJIB30BAaHUSl TPOTPAMMHBIX CpPEACTB |
WHQPOPMALIMOHHBIX CUCTEM JIIS PCIICHHS
3ajad.

2 MecTo IMCUMILUIMHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

JucuumnnuHa oTHOcUTCA K oOsi3arenbHOM dactu Onoka bl «/lucturumnel (Momymnn)y,

monyiio b1.1.16 «ba3oBble nH(MOPMAIMOHHBIE TEXHOIOTHUI.

JlucuuIuinHa B3aMMOCBSI3aHAa JIOTUYECKM M COJEpKATENbHO-METOJUYECKH CO BCEMHU
OCTaJIbHBIMU JUCHMILTMHAMU U nipakTukamu OOIT.

3 CTpykrypa u cojepkaHue TUCUUILTHHBI

OO011ast TPYI0EMKOCTh JUCIUILTHHBI COCTABIsACT 4 3aueTHBIX equHuIlbl (144 vaca).

3.1 Buabl yueOHO# padoThl M TPYI0EMKOCTH

Ne . KoanuectBo CemecTpbl
Bup yueoHoii padoThl
n/n 4acos 2
1 | AyauTopHble 3aHATHSA 72 72
B ToM uucne:
1.1 | Jlekum 18 18
1.2 | CemuHapckue/mpaKTHUECKUE 3aHIATUS - -
1.3 | JJabopaTopHbIe 3aHATUS 54 54
2 | CamocTosiTeJIbHasI padoTa 72 72
3 | [IpomekyTOYHAs aTTeCTAUS
3ayet/nud.3aueT/3K3aMeH IK3aMeH IK3aMeH
Hroro: 144

3.2 TemaTuyecKuii MJIaH U3yYEHUS TUCUUILTHHbBI

| % |

Pasnesbl/TeMbl

TpyroemkocTs, yac
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1. Pasznea 1. BBeaenue B 16 9 5 8
onepanMoHHbIe CHCTEMBI.
1.1 | Tema 1. OcHoBHBIE cBeACHHS 00 5 2 4
OTIEpPAIIMOHHBIX CUCTEMAX.
1.2 | Jlaboparopuas pabota Nel. 10 5 4
3nakomctBo ¢ OC UBUNTU.
2. Pasznen 2. OcHOBBI
MYJIbTH32Ia4YHOCTH U yIPaBJIeHUs 16 2 6 8
(paitsamu.
2.1 | Tema 2. MynbTuUnporpaMMHBbIE 3 1 2
PEXKHMEI.
2.2 | JlJaboparopHas pabota No2. 5 3 5
YnpasieHue KaTajaoramu.
2.3 Tema 3. MHOTrO3aa49HbIN PEXKHIM. 3 1 2
2.4 | JlaboparopHas pabota Ne3.
. 5 3 2
Yupasnenue daitnamu.
3. Paznen 3. [IpuHOunbI NOCTPOEHUS 16 5 5 8
OnepanMoOHHBIX CHCTEM.
3.1 Tema 4. OCHOBHBIC TTPUHITUTIBI
3 1 2
noctpoenus OC.
3.2 | JlTaboparopHnas pabota Ne4.
VYnpasieHnue npaBaMu JOCTyTa K ) 3 2
daiinaM u Katajgoram.
3.3 | Tema 5. IlonsiTHe 1 onpeeIeHus 3 1 9
npoiiecca.
3.4 | JJabopaTtopHas padora Ne5 TekcToBbIi 5 3 9
penaktop vi OC UBUNTU.
4. Pa3nen 4. DyHKIMOHAIbHBbIE
KOMIIOHEHTBI 1 24 3 9 12
NporpaMMHpoOBaHHe.
4.1 | Tema 6. DyHKIIMOHATILHBIE
3 1 2
KoMIoHeHThI OC.
4.2 | JJabopatopHas pabora Ne6. Beenenue 5 3 5
B shell-nporpamMupoBaHnue.
4.3 | Tema 7. [IporpaMMmHBIe TpEpHIBaHUS,
KOHIEMIIHS BUPTYyaTU3allny, 3 1 9
JVICIIATUTHHBL PacIipe/IeIeHUs
pPECYPCOB.
4.4 | Jlaboparopnas pabota No7. 5 3 2
YnpasieHue npoueccami.
45 | Tema 8. MHoroouepenHble
JUCLIUIUINHBI pacpeesIeHus 3 1 2
peCypcoB.
4.6 | JlaGopaTopHas pabora Ne§. 5 3 5
[TporpammupoBanue shell-ponenyp.




Pazgea 5. Apxurekrypa u
YCTAHOBKA ONEPALMOHHBIX CHCTEM.

24

12

5.1

Tema 9. ApxuTeKkTypa onepanroHHbIX
CHUCTEM.

5.2

JlaGopaTtopHnasi pabota Ne9.
YcTaHOBKA MPUIOKEHUS] BUPTYAIbHON
MawmuHsl Virtual Box u moaroroska
oOpasa quctpubyrusa Kali Linux.

5.3

Tema 10. Ctpykrypa smpa,
anmnapaTHasi 3aBUCUMOCTb 1
nepenocumoctsb OC.

5.4

JlaGopaTtopnast pa6ota Nel0.
Co3anue HOBOM BUPTyaIbHOM
MAILIUHBI U €€ MOATOTOBKA K
ycTaHoBke auctpuOytuBa Kali Linux.

5.5

Tema 11. ApxurekTypa Ha OCHOBE
MUKpPOsApA.

5.6

JlaboparopHuas padota Nell.
YcranoBka auctpudytuBa Kali Linux
Ha BUPTYAJIbHYIO MAIIHHY.

Pa3nes 6. Ynpasiaenue npoueccamu,
NaMATBIO U pacnpeejeHueM
pecypcoB.

48

18

24

6.1

Tema 12. Yopasnenue npoueccaMu u
MTOTOKAMHU.

6.2

JlaGopaTtopHnast pabota Nel2.
Co3anue 1 yrnpaBJIeHUE POLIECCAMHU.

6.3

Tema 13. AnropuT™sl IJIaHUPOBAHUS.

6.4

JlaboparopHuas pabota Nel3.
CpaBHeHUE pa3TUYHBIX aITOPUTMOB
IJIAaHUPOBAHUA.

6.5

Tema 14. CuHXpOHU3aLKs IPOLECCOB
Y TIOTOKOB.

6.6

JlaGopaTtopnast pabota Nol4.
CHHXpOHU3aIMS TIPOIECCOB Yepe3
MBIOTEKCHI U ceMa(OpBHI.

6.7

Tema 15. YnpasiieHue namsThIo.

6.8

JlaGopaTtophnast pabota Nol5.
VYnpasnenue puznveckoit u
BUPTYAJIBHON MTAMATHIO.

6.9

Tema 16. OcHOBHBIE CITOCOOBI
pacipeieNieHus MaMsITH.

6.10

JlaGoparophas pabota Nel6.
Co3panne COOCTBEHHOTO aJUIOKATOpa.

6.11

Tema 17. CerMeHTHO-CTpaHUYHOE
pacrnpezieieHue MaMsITH.

6.12

JlaGopatopHas pabora Nel7. PaGora ¢
TPaHCIIAIMEN aIpECOB U CTPAHUIIAMH.

Hrto

ro

144

18

54

72

3.3 Coaep:xaHue IMCUMIITHHBI

Paspnen 1. BBenenue B onepanMoHHbIe CHCTEMBI.




Tema 1. OcHOBHBIE CBEZIEHHUS 00 ONEPAIMOHHBIX CHCTEMaX.

Hcropnyeckue OCHOBBI ONEPALMOHHBIX cHCTeM: PaccMOTpeHHME HUCTOpUH
ONEPALIMOHHBIX CHCTEM OT HMX Hadajla O COBpeMEHHOCTHU. McTopudeckoe pa3sBuTHe
KOMIIOHEHTOB BBOJAa U BBIBOJIa BBIUMCIUTENbHBIX MalMH. [losiBineHne untepdeiica
KaK He0OXOMMOTO CPECTBA OOIICHNUS C BBIYUCIUTEIBHON TEXHUKOM.

PazBuTHe MeTOI0B M CpeACTB B3aUMOJEHCTBHSI B ONEPAIMOHHBIX CHCTEMAaXx:
CoBpeMeHHbIE YCTpOICTBa ISl BBOJA M BbIBOAA MH(MOpMAIMK. AHAIU3 CBONCTB
COBPEMEHHBIX YCTPONCTB, UX MPEUMYIIECTB U HEJOCTATKOB.

Ye10BeKO-MAIIMHHOE B3aUMO/eliCTBHEe B KOHTEKCTE OMEPALMOHHBIX CHCTEM:
HccnenoBanne MOTHBAIMM YeNIOBEKA MPU HMCIOJIB30BAaHUU OINEPALMOHHBIX CHCTEM.
PaccmoTpenune pa3muuHbIX KOHTEKCTOB B3aMMOACHCTBHUS 4YellOBEKa M KOMITBIOTEpA.
[TpuHIMOBL CO3MaHMUS M OLIEHKH SPrOHOMHYHBIX CHCTEM B paMKaX ONEpalMOHHBIX
cucreM. MoJenu TMOBEACHUSI YeNOBEKa NMPH B3aMMOJACHCTBHH C ONEPAllHOHHBIMHU
CHCTEeMaMH. Y4YeT YeIOBEUECKOro pa3sHooOpasusi mpu pa3paboTke HHTEepdercoB
ornepaioHHbIX cucteM. OCHOBBI Xopolero qu3aiiHa uarepgeiicos B koutekcte OC.
TexHndeckue orpaHu4eHHs W pelieHHe npolieM B MPOEKTHPOBaHHH HMHTEpdeicoB
OC. OcHOBBl TECTUPOBAHHUSA SPrOHOMMYHOCTH IPOTPAMMHOIO OOECIIEUEHUS
OTIEPAIIMOHHBIX CUCTEM.

Pa3nes 2. OcHOBBI MyJIbTH32JaYHOCTH U yNpaBJjeHus ¢aiiaamu.

Tema 2. MynbTUIIPOIpaMMHBIE PEKUMBI.

I/ICTOPI/I‘ICCKI/Ie OCHOBBbI MYJ/IBTUIIPOIPAMMHBIX PEKHUMOB: BBGIIGHI/IG B HCTOpPUIO
MYJBTHIIPOrpaMMHPOBAHUA B OICPALMOHHBIX CHUCTEMax. SBOJHOIII/UI KOMIIOHCHTOB
BBOI[a/BLIBOI[a n H606XOI[I/IMOCTL MYJIBTHIIPOTPAMMUPOBAHUA.

IIpuHUMNBI ¥ KOHUENUUHM MYJbTHIPOrpaMMupoBaHusi: OCHOBHbIE KOHIIETLIHUN
MyJbTUIIPOTPAaMMHUPOBAHUS W WX POJb B  TOBBIIEHUH 3(P(HEKTUBHOCTH
HCIIOIb30BaHUS PECYPCOB.

IIpeumymecrBa MYJIbTHIIPOTPAMMHUPOBAHHUS: AHnanus MPEUMYILIECTB
MYJIbTUIIPOrPAaMMUPOBAHUSI, BKJIIOYasi YJIy4yIIEHHE OT3BIBUMBOCTH CHUCTEMBI U
YBEJIMUEHHUE NPOU3BOAUTEIBHOCTH.

IIpumepbl MyJbTHNPOIPAMMHBIX ONEPALMOHHBIX cucreM: PaccMmoTpenue
nonysipHbiX OC, UCTIONB3YIOMIMUX MYJIbTUIIPOIPAMMHBIE PEKUMBI U UX TPUMEHEHHE
B COBPEMEHHBIX KOMIIBIOTEPAX U CEpBEpaXx.

Tema 3. MHOTO3a/1a4HBII PEKUM.

Onpenenenue MHoOrozagayHoro pe:xkuma: KoHuenmuss MHOT03aJauHOCTH B
OTIEPAIIMOHHBIX CHCTeMaX. Paznuyme MeXay OJHO3aJauyHbIM M MHOTO033/IauyHBIM
peKUMaMHu.

Hcropuyeckuii KOHTEKCT MHOI'032Ja4YHOCTH: Hcropus pa3sBUTHUSA
MHOI'033JJaYHOCTH B OMNEpAIMOHHBIX cUcTeMax. @akTopbl, CHOCOOCTBOBABIIME
Pa3BUTHIO MHOT033/1a4YHBIX PEKUMOB.

Moaean MHOro3aJavyHocTu: Pa3audHple MOJEIM MHOT03aJadyHOCTH, BKIIIOYas
KOOTIEPaTUBHYIO M TTpeeMCTBeHHYI0. OCHOBHBIC TTPUHITUITBI YIIPABIICHUSI 3a/1a4aMi B
Ka)KII0M MOJIEIIH.



e VYmpaBieHue pecypcaMu W 3amadamu: PacrpeneneHue pecypcoB  MEKIY
BBIMTOJIHSEMBIMU  33J]a4aMH B MHOTro03aa4Hoii cpexe. CTpaTrerid W ajlrOPUTMBI
IJIaHUPOBAHUA 3a4aY.

e IlpenmmymecTBa W 00J1acTH NPUMEHEHUS MHoOro3aaadHoctu: I[IpeumymiecTsa
UCIOJIb30BaHUS  MHOT033JauHbIX  PEXKHMMOB B  OINEPAIMOHHBIX  CHUCTEMax.
[IpakTryeckue 001aCTH U MPUIIOKEHHUS, TJIe MHOT03a/IJa4HOCTh HanboJiee moje3xHa

Pa3znes 3. [IpyuHUMNIBI NOCTPOEHUS ONEPAIMOHHBIX CHCTEM.

Tema 4. OcHoBHbIE TpUHLIMIIBI TOcTpoeHus OC.

e ApXUTeKTYpHble NPpUHIHNBI: Pa3paboTka apXUTEKTYpbl ONEPAIMOHHON CHUCTEMBI.
OcHOBHbIE apXUTEKTYPHBIE CTPYKTYPbI, TAKHE KaK MOHOJIMUTHOE PO, MUKPOSIIPO U
TUOPUJTHBIE APXUTEKTYPHI.

e VYmnpasienue pecypcamu: Kak onepannoHHas cucTeMa ynpaBiisieT PU3HUSCKUMH U
JIOTUYECKUMH pecypcaMH KOMIIBIOTepPa, TAaKUMH KakK IIPOLECCOp, HaMsITh H
YCTPOHCTBA BBOZA/BBIBOJIA.

e MWnrepdeiic mnoan3zoBarensi: Cosnanue mnonb3oBarenbckoro wuHTepdeiica OC.
OcoOenHoctu rpaduyeckoro U TEKCTOBOrO HHTEpdeicoB, a Takke UX pOJb B
obecriedeHnn y00CTBa NCTIOIh30BAHUSI.

e Cucremunie BbI30BbI W API: Ponb cHCTEMHBIX BBI3OBOB M MPUKIIATHBIX
nporpaMMHbIX HHTEpdeiicoB (API) B B3anMoaelicTBUM PHUITOKESHHH ¢ OTIEpAlIMOHHON
CHUCTEMOM.

e be3onacHocTs M 3ammTa JAaHHBIX: MepBI 0€30IaCHOCTH U 3allilMThl AAaHHBIX,
PCAIMN30BAHHBIC B OICPAINMOHHBIX CHUCTCMAX. OCHOBHEBIE IIPHUHIHIIBI obOecrecycHus
KOHq)I/I)IeHI_[I/IaHBHOCTI/I 1 ONCJIIOCTHOCTHU I/IHCI)OpMaI_[I/II/I.

e QOOHOBJIEHHSI U COBMECTHMOCTb: Kak orepaiMoHHbIE CHCTEMBI MMOJACPKUBAIOT
OOHOBJICHHS W O00ECIEYMBAIOT COBMECTHMOCTh C MPHUJIOKCHHSIMHU W arapaTHBIM
o0ecIieueHueEM.

e MoayabHOCTh U pacmiMpsieMocTh: [IpUHIMIBI MOAYJIBHOCTH U PaCHIMPSEMOCTH
OTIEPAIMOHHBIX CUCTEM, TO3BOJIAIONINE J00aBISATh HOBbIE (DYHKIIMU U KOMIIOHEHTHI.

e IlIpom3BoauTeIbHOCTh M ONTHMM3AUMA: Mepbl, TPUHUMAEMBIE I YIyYIIECHHUS
IIPOU3BOIUTENILHOCTH ONEPALMOHHBIX cucTeM. OnTuMu3anus paboThl ¢ pecypcamu
JUIS TIOBBIILIEHUS 3P(EKTUBHOCTH.

Tema S. [lonsATHe U onpeneneHns nporecca.

o Ilpouecc B omepaumMoHHbIX cucremax: OmnpeneneHne NoHATUA 'mpouecc" B
KOHTEKCTE OIEpallMOHHBIX cHcTeM. Kak omnepanMoHHas CHCTEMa YIPaBISET
IIPOLECCAMH.

o XapakTepucTuku npouecca: OCHOBHbIE XapaKTEPUCTUKH, OMUCHIBAIOIIKE TTPOLIECC,
Takue Kak uaentudukarop mporecca (PID), cocTostHus iporiecca u ApyTHe.

° C03zla}me 1 3aBEPUHICHUE ITPOLECCOB: Kak MpoHeCChbl CO3AAOTCA U 3aBCPUIAKOTCA B
OINCpaOHHBIX CUCTEMAX. Pazauuannie METOJbI U CO6I)ITI/I${, MMPUBOAAIINEC K CO3JaHHUIO
" 3aBCPUICHUIO ITPOLIECCOB.



MHoro3aia4yHocTh U napajuieJibHOe BbINOJHeHNe: Kak omeparimoHHbIC CHCTEMBI
HOI[,Z[Cp)KI/IBaIOT MHOT'03a1a4YHOCTh H HapaJIHCJIBHOG BBITIOJTHCHUEC HCCKOJIBKUX
IIPOIIECCOB.

Ynpasiaenue pecypcamu mpouecca: Kakue pecypcsl BBIIEISIOTCS IIPOLIECCY,
BKJIIOYas HPOLIECCOPHOE BpeMs, MaMATh M YCTPOICTBa BBOJA/BbIBOAA. MeTobl
yIIpaBJICHUS pECypCcaMu JJIsl MPEAOTBPAIIECHUS KOH(DIUKTOB.

CuHXpOoHU3AIUSA ]| B3anMMOJelicCTBMe  TPOLIECCOB: Kak  mpoueccsl
CHHXPOHHU3UPYIOTCS U B3aUMOJIEHCTBYIOT JAPYT C IPYrOM B MHOT033JlauHOM Cpejle.
Hcnonp30BaHre MEXaHU3MOB CHHXPOHM3AINH, TAKUX KaKk ceMadOpbl U MbIOTEKCHI.

Hpoueccu U noToKHu: Paznmmune MECXAY nmpoueccaMu U IMMOTOKaMH, UX OTHOLICHUEC U
BJIMAHUC HA MMapaJJICIIbHOC BBIIIOJIHCHHUEC 3a/1a4.

Pa3znen 4. DyHKIHOHAIbLHbIE KOMIIOHEHTHI M IPOrpaMMHUPOBaHMe.

Tema 6. @yHkimoHanbHble KOMIOHEHTHI OC.

Snpo onepanuoHHoIi cucTeMbl: Poiib siipa B OnepalluOHHON CUCTEME U €T0 CBS3b C
anmapatHeiM oOecrieueHueM. OCHOBHBIE (YHKIIMU Sapa, TaKUE KaK YIpPaBIICHUE
MpOIECCaMH U TTaMSIThIO.

Cucrema ¢aiiyioB u ynpasiienue aiinamu: Opraam3anus (ailioBoil CUCTEMBI U
MEXaHHW3MBI yIpaBicHus ¢(aimamMu U KaTamoramu. Pa3nmnyHbie THIBI (DaIOBBIX
CHCTEM M UX apXUTEKTYpa.

YnpapieHue NaMATHIO: YTpaBiieHHE (QHU3UUECKOM M BHUPTYAIBHOH NaMATHIO
ONEPAaLlMOHHOM CHUCTEMOM. MeXaHN3Mbl YIIPaBJIEHUS aMATBIO, BKIII0Yast CTPAHUYHBIN
¢ailn 1 BUPTYaJIbHYIO TAMSATb.

YupagJieHue npoueccamMu: YIpaBieHUE BHITIOTHEHHEM POILIECCOB B ONEPAI[HOHHOM
cucreme. [manupoBaHye U yrmpaBjeHHE MPOIECCAMH, BKIIIOYasi MHOT03aIa9YHOCTh U
napauIeIu3M.

YerpoiicTBa BBOAa/BbIBOAa U JpaiiBepbl: B3aumojnelicTBue onepanroHHON
CUCTEMBl C YyCTPOWCTBaMU BBOJA/BbIBOAA dYepe3 JApaiBepbl. AOCTpakiuu
BBO/1a/BbIBOJIa U CUCTEMHBIE BBI30BBI [l PA0OTHI C YCTPOWCTBAMH.

CeteBble pyHknun u kKoMMyHukanuu: [logaepxkka ceTeBOro B3aMMOJICHCTBHS U
ceTeBbIX (PyHKIUMI  omnepanmoHHOW  cuctemMou. IIpoTokonsl U CIyXOBI,
npenocrasisgemble OC 155 CeTeBbIX KOMMYHHUKALIUM.

Tema 7. IlporpaMMHble TMpepbIBaHUS, KOHLEMUUS BUPTyaJIU3allUM, JUCLUILTUHBI
pacpeneneHus pecypeos.

IIporpammubie npepbiBanus: [loHATHE NPOrpaMMHBIX NMPEPBIBAHUN U UX POJIb B
ONEpallMOHHBIX cucTemMax. Kak mporpamma MOXET WHULIMHAPOBATH IMPOTrPaMMHOE
IIpEpBIBaHME U KaK 3TO B3auMojencTByeT ¢ sapom OC.

Konuenuus pupryanusanuu: Onpesenenue BUpTyanu3anuu u ee 3nadenue 111 OC.

Tunsl  BUpTyanu3alMu,  BKJIOYas  TMOJHYH0 W Tapa-BUPTYyaIu3alluio,
KOHTEHHEPHU3AINIO U BUPTYATM3AINIO allllapaTHBIX PECYPCOB.
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e JluCHMILUIMHBI pacnpefiesieHUsi pecypcoB: PasznuuHble CTpaTeruu U ajirOpUTMBI,
ucnosibzyembie OC m1st ynpaBiieHHs TOCTYIIOM K pecypcam. [IoHATHS mpHOpPUTETOB,
TUTAHUPOBAHMS U YIIPABICHUS KOHQIIMKTAMH MIPH PaCIpeesIeHUH PECYPCOB.

e VYhnpapjieHHe MHOI03aJa4HOCTHI0O M BuUpTyajau3ammeii: Kak nporpamMmmubie
IpephlBaHusl W AUCHMIUIMHBI  PacHpelieieHUs  PecypcoB  MOIACPKHUBAIOT
MHOTro3aJa4HOCTb W BUPTYAJIM3alHUI0 B OC. HpI/IHI_[I/IHbI IJIaHUPOBAHUA 3aJad U
BBIJIEJICHUS PECYpCOB B MHOT'03a/1a4yHOM Cpe/ie.

e [Ipumepsl ucnonb30BaHus BUpTyaausanumn: Kak BupTyannsauus npuMeHseTcs B
Pa3UYHBIX CIICHAPHAX, TAKUX KaK BUPTYyaIH3alHs CEPBEPOB, 00JaUHbIC BHIYMCICHHS
U pa3paboTKa MPUIOKEHUH.

Tema 8. MHoroouepeHbie TUCUUILIMHBI PACTIPEIEIICHHS PECYPCOB.

e Ouepeau u TUCHUILIUHBI pacnpeesieHus: pecypcoB: [lonstue ouepeneii u ux posb
B YIpaBICHUH pecypcaMu. MHOroOYepeaHbIE TUCHUIUIMHBI B ONEpPAlMOHHBIX
CUCTEMaX.

e [IIpuopureTHble IMCUMIVIMHBI pacnpeaeneHus: [IpuHIUIBI TPUOPUTETHOM
JTUCIUIUTMHBI U KaKHe MPOLIECCHI MOIyYatoT MPUOPHUTET B BHITIOTHEHHH.

e BpiTecHsilolMe ¥ HeBbITECHSIOIIME AUCHMIUIMHBI:  PasHuma  Mexnay
JTUCHUIIIIMHAMHU, KOTOPBIE BBITECHSIOT TEKYIIMH MpPOIEcC, U TEMH, KOTOphIE HE
BBITECHSIOT.

e MHoro3agayHocThb U ynpapJjeHue BpeMmeHeM: Kak MHOToouepeHbIC TUCIUTLTAHBI
MO3BOJISIIOT  YIIPABJIATH IMpolieccaMd B MHOr03ajauHblX cpefax. OmnpeneneHue
BPEMEHH, BBIJCIISIEMOTO KaXKIOMY ITPOIIECCY.

e Kpurepuu BbIOOpa aucnumiaunbl: Kak BbIOpaTh MOAXOIANIYI0 JUCHUTUIHHY
pacmpesienieHus: peCypcoB B 3aBUCUMOCTH OT KOHKPETHBIX TPEOOBaHUMN U CIIEHapUEB
ucrionp3oBanus OC.

Pa3nes 5. ApXxuTeKTypa H YCTAHOBKA ONEPAllMOHHBIX CHCTEM.
Tema 9. ApXUTeKTypa OnepaliOHHbIX CUCTEM.

L4 ApXI/ITeKTypHLIe MoJe/in  ONMECPAllHOHHBIX CHCTEM: Onucanne OCHOBHBIX
APXUTCKTYPHBIX MO,Z[CJ'IGIZ, BKJIFO4asA MOHOJIUTHBIC, MUKPOAACPHBIC, U I‘I/I6pI/I)IHBIe.
Ananuz nNpeuMytieCTB U HEAOCTATKOB Ka)XI0H MOJCIIH.

e MuxkposizepHble onepanMoHHbIe cucTeMbl: [TopobHOE N3yueHNe MUKPOsIEpHON
APXUTEKTYpbl, BKJIIOYas IPUHUUIBI W KOMIIOHEHTHI. [IpuMepsl M3BECTHBIX
MHUKposiepHbIX OC 1 UX TPUMEHEHUE.

e T'uOpuaHbie onmepanuoHHbIe cUCTeMbl: PaccMOTpeHHe THOPHIHBIX apXUTEKTYp U
KaK OHM KOMOMHHMPYIOT 3JIEMEHTHl MOHOJIUTHBIX M MUKPOSIZIEPHBIX cucTeM. [Ipumepsl
rubpuanbix OC U cueHapuy UX UCIIOJIb30BAHMUS.

L4 Pacnpeueneﬂmﬂe OnmepanMuOHHbIC CUCTEMbI: Onpez[eneHI/Ie pacnpeaciICHHbIX OCu

UX apXUTEKTypHbIe ocoOeHHOCTH. [IpumMenenue pacnpeneneHHbix OC B CETEBBIX U
pachpeiesIeHHbIX Cpeiax.
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CoBpeMeHnnble TeHaeHIUM B apxuTekType OC: AHaN3 COBPEMEHHBIX U3MEHEHUI
U TEHJCHLUUN B apXUTEKType OINEpaIMOHHBIX CHUCTEM. BiusHue BuUpTyalu3alnuu,
00JIaKOB M MOOMJIBHBIX YCTPOMCTB HA APXUTEKTYPHBIC PEILICHHS.

Tema 10. CtpykTypa siapa, anmapatHasi 3aBUCUMOCTb U iepeHocuMocTh OC.

Crpykrypa ssgpa OC: HccnenoBanue BHyTpEHHEN CTPYKTYpPHI sipa ONEepaliOHHON
CHCTEMBI, BKIIIOYas MOJIYJIU U KOMIIOHEHTHI. Ponu u QyHKIUM siipa B yIpaBiIeHUU
anmnaparypou u nporueccamm.

AnnapaTtHasi 3aBUCHMOCTB: [ TyOOKHii aHaIN3 BIMSHUA allapaTHOW 3aBUCHMOCTH
Ha pa3paboTKy W (YHKIMOHMPOBAHME OIEPALMOHHBIX cHCTeM. PaccmorpeHune
0coOeHHOCTEH annapaTHON 3aBUCUMOCTH JJIs1 pa3HBIX ApXUTEKTYPHBIX IU1aTHOPM.

HepeHOCHMOCTb OonepanuoOHHbIX CHUCTEM: IlonsTue NMEPCHOCUMOCTH
OINCpallMOHHBIX CHCTCM U et KPpUTHYCCKOC 3HAYCHUC. MGTOILBI U CTpaTeruu
obOecreyeHus MNEPEHOCUMOCTH MCKAY pA3JIMIHBIMU allllapaTHBIMU CPEAAMMU.

Hurepdeiic anmaparypsl: Kak onepanvoHHas cucTeMa B3aMMOJEHCTBYET C
anmnapaTypoi KOMIIbIOTEPA Yepe3 allapaTHble ApaiiBepbl. AHAIU3 CPEICTB U METO/IOB
YIIPaBJICHMS alllapaTypou.

Tema 11. ApxuTtekTypa Ha OCHOBE MUKPOSApA.

MuxkposaepHbie onepanMoHHble cucreMbl: Onpenenenne Mukposaepusix OC u
KJIIOUEBBIE YEPThl UX apXUTEKTYpbl. Poib MuKposiipa B ylpaBlIeHUHM pecypcaMu U
MpOLIECCaMH.

KomnonenTsl Mukposiapa: OCHOBHBIE KOMIIOHEHTBI MHUKPOSIIpa U UX (YHKIUHU B
cucreme. [Ipumeps! peanuzauuii MukposiaepHsix OC.

IIpenmymecTBa MHKpoOsiiepHOil apxuTeKTypbl: OOCyXIeHHE MPEUMYIIECTB,
TaKMX Kak MOJAYJIBHOCTh M HAJEKHOCTb, MPEIOCTABISIEMBIX MHUKPOSIEPHBIMU
cucremamu. CrieHapu¥ UCIOIb30BaHUA U 00JIaCTH IPUMEHEHHS.

Hemocratku M OrpaHuyeHusi MHMKPOSiAePHbIX cucrem: Paccmorpenue
OTpaHUYCHUN U CIIOKHOCTEH, CBS3aHHBIX C MUKposiaepamu. [IpoOiembl, KOTOpbIe
MOTYT BO3HHKHYTb MIPH MPOCKTHUPOBAHUH U pa3pabOTKe.

IIpumepsr muxkposizepubix OC: OO030p CyHIECTBYIOIIUX  MHKPOSIEPHBIX
ONEpAIMOHHBIX CHUCTEM M UX XapaKTepuCTHK. lcropuueckue M COBpPEMEHHBIE
IIPUMEPBHI.

Pa3znen 6. YnpasiieHue npoueccamu, NaMAThIO U pacnpeejleHueM pecypcoB.

Tema 12. Ynpasnenue npoueccaMu U NOTOKaMHU.

Ilonusitue mnpouecca: OmpeneneHue mporecca Kak aOCTPaKIMKM BBITTOJHEHHS
nporpammbl. OCHOBHbBIE XapaKTEPUCTUKHU IIpoIiecca.

Yupasienue mnpomeccamu: Ormepaiui yIOpaBiICHUS MPOIECCAMU: CO3JaHUE,
3aBepIlieHUE, TPUOCTaHOBKA. MeXaHU3MbI TUIAHUPOBAHUS U BBIJICIICHHSI PECYPCOB.
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o Ilonsitue moroka (thread): OnpeneneHne MoToKa Kak JISTKOBECHOW aOCTpakIUu
BBITIOJTHCHU S HpOFpaMMBI. HpeI/IMYH_[eCTBa HNCITIOJIb30BAHUA IIOTOKOB B
MHOI'03aJa4HbIX CUCTEMAX.

e CuHxpoHu3anusi 4 B3aumoaeiicrsue: [IpoGiieMbl CHHXpOHU3ALUU TIPH JOCTYIIE K
o0uMm  pecypcamM. Meroapl U cpeAcTBa oOecmedeHuss O€30MacHOCTH |
COIIACOBAaHHOCTHU JJaHHBIX.

e VYmpasjeHHe NPUHOPUTETAMHM M IUIAHHPOBaHMe: MeXaHU3Mbl OIpeaeICHUs
IPUOPUTETOB IPOLIECCOB M IOTOKOB. AJIFOPUTMBI IJIAHUPOBAaHUS M UX POJb B
cUCTEME.

Tema 13. AnropuT™bl IJIaHUPOBAHUA.

e Poas AJTOPUTMOB IVIAHUPOBaAHUA 3HaueHUE U 3aJa4u aJITOPUTMOB IINIAHUPOBAHU A
B OIICPpAllMOHHBIX CHUCTCMaAX. Biusaue AJITrOpUTMOB Ha IPOU3BOJUTCILHOCTL H
OT3bIBUMBOCTHb CUCTCMBI.

e Kpurepuu ouenku aaropurmoB: OCHOBHbIE KPUTEPHUH, 10 KOTOPHIM OILICHUBAIOTCS
QITOPUTMBI TUIAHUPOBAHUS, TAaKHEe Kak CIPaBEUIMBOCTh, A(P(HEKTHBHOCTh U
npenckazyeMocTb. CpaBHUTENBHBIN aHAIN3 Pa3IMYHBIX AITOPUTMOB.

e Ilonmynsipublie anropuTmbl IJIaHupoBanus: Kpatkuii 0030p alropuTMoB, TaKUX Kak
FIFO, SJF, Round Robin, Priority Scheduling, Multilevel Queue, Multilevel Feedback
Queue u apyrux. [[puHIHUIBI 1 0COOEHHOCTH KaXKIOTO AJITOPUTMA.

e [IpuHUMOBI IUIAHUPOBAHHUSI B peajibHOM BpeMeHH: OCOOEHHOCTH aJTOPUTMOB
TUTAHUPOBAHKS B PEalbHOM BpEMEHHU. ['apaHTHH BPEMEHHBIX OTPaHHYCHUN M UX
o0ecrieueHue.

e AJanTHBHBIe W [IMHAMHYECKHE aJrOpuTMbI: V3MEHUMBOCTH aJaNTHUBHBIX
QITOPUTMOB B 3aBUCUMOCTH OT YCJIOBUH U Harpy3ku. [TpuHIums! ux paboTsl.

o CoBpeMeHHBbIe TEeHIGHIUM B AJrOPUTMAX IUIaHUpOBaHusi: BiusHue
MHOI'03aIauHOCTH, MHOI'03aJa4yHbIX IPOLECCOPOB U  MHOIONOTOYHOCTH Ha
AITOPUTMBI IIaHUpoBaHUs. MccaenoBanus 1 HOBbIE HANIPABJICHUS B 3TOM 00JaCTH.

Tema 14. CruHXpOHU3aLUA IPOLECCOB U NOTOKOB.

e HeoOxogumocts cuHxponusaumu: [loHsATHE KOH(IMKTOB MpPHU OJHOBPEMEHHOM
JOCTyne K OoOmuM pecypcaM. 3Hau€HHe CHHXPOHM3AaLUMU Ui oOecreueHHs
LEJIOCTHOCTH JAHHBIX U U30€TraHusl COCTA3aTEeNbHOCTH.

o IIpuMuTuBbl cuHXpoHu3anuu: O030p OCHOBHBIX NPUMHUTHBOB CHHXPOHM3AIIMH,
TaKUX KaK MBIOTEKCHI, ceMa(ophl, yCIOBHBIE NTepeMeHHble. OCOOEHHOCTH U 00J1acTH
IIPUMEHEHHUS KaKJ0T0 U3 HUX.

e MexaHu3Mbl B3aMMOMCKJ/IIOYeHHsI: PaccMOTpeHHE MEXaHU3MOB, HCIOJIb3YEMbBIX
Ui obecrieueHHUs] B3aMMOMWCKIIIOYEHHUS, BKJIOYas aTOMAapHble ONepaluu |
KpuTHueckue cekuuu. [IpuHummne! ux pabotsl ¥ 3P HEKTUBHOCTS.

e MHoro3agaynas cpeaa 1 MHOTOIIOTOYHOCTb: Kak CUHXPOHU3aHA IPUMCHSCTCA B
MHOIro3aJja4yHbIX M MHOI'OIIOTOYHBIX CHCTCMaAx. HpO6J’IeMBI CUHXPOHU3AIIUU IIpU
napajiCJIbHOM BBITIOJIHCHHUHU 3a/1a4.
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CunxpoHu3alus B peaibHOM BpeMeHH: OCOOEHHOCTH CHHXPOHU3AIMH B peaIbHOM
BpPEMEHHU U €€ pOJib B 00ECTICUCHNH KeaeMbIX BPEMEHHBIX XapaKTepUCTHK. ['apanTuun
BPEMEHHBIX OIPAHUYEHUN.

Tema 15. YnpasneHue naMsrolo.

Poab ynpaBieHusi nmamsitbio: [loHATHE ympaBiICHHS MaMATBIO KaK BaKHOU
MOJICUCTEMBl  ONEPAIIMOHHBIX  CHCTEM. 3aJauyd  yIOPaBICHHUS TaMSTBIO  JUIS
obecrieueHus 3PpPEKTUBHOTO BHIMOTHEHUS 3a/1a4.

BupryaabHas u ¢Qusnyeckas mnamsaTrb: Pasinuue MeXAy BUPTYAIBHOM U
¢u3nyeckoil namATe0. MexaHu3Mbl OTOOpaKEHMs BHUPTYalbHOH DaMITH Ha
(bU3HYECKYIO.

CrpaHuyHoe YymnpaBjeHHe NaMATHIO: [IpUHIMIIBI CTPAHUYHOTO YIPABICHUS
NaMATBIO M €ro IpeumymiecTBa. l[Iporecc mepeBoAa BHPTYaJbHBIX aJpPECOB B
dusnueckue.

CermeHnTHOE YupaBjicHue NaMATbIO: OCco0EHHOCTH CErMEHTHOTO YHIpaBJICHUA
MaMATbIO M 00JIaCTU €ro IMPUMCHCHUA. MexaHu3MbI opranmu3anyvi CCTrMCHTOB B
BHpTyaﬂBHOﬁ IHaMsATH.

BroiTecHeHMe cTPaHUI M cTpaTeruu 3aMellenusi: [Ipo6iema HexBaTku GU3nIECcKoit
namsiTH M METOAbl BbIOOpa cTpaHull JUisi BbITecHeHHS. CpaBHEHHE Ppa3TUYHBIX
CTpaTerui 3aMeleHUs

Tema 16. OcHOBHBIE CITOCOOBI pacpeICICHUS TAMSTH.

CraTtuyeckoe pacnpenejeHde namMsaTu: [IpUHIIUIBI CTATUYECKOTO BBIICIICHUS
namsTH A7 nporeccoB. [Inrockl 1 MUHYCBI JAHHOTO METO/IA.

I[I/IHaMI/I‘IeCKOG pacnpeaejiecnue  mnamMsaTum: Hpel/IMYHIeCTBa JUHaAMHWYCCKOI'O
BBIACIICHUA MaMATH BO BPEMCHU BBIIIOJIHCHUS. MeX&HI/BMH, MMO3BOJIAOIINEC
nmponeccaM JMHAMHUYCCKHN YBCINYNUBATE UJIM YMCHBINATE CBOIO BBIJICIICHHYIO IMaAMATh.

Yupasiaenue ¢parmentanmeii: Ilpobnema ¢parmeHTaMu U MeToAbl €€
yMmeHbllieHus. Jlepparmenranus u cxatue namsTh.

Tema 17. CerMeHTHO-CTpaHUYHOE PaCIPEIEICHUE aMATH.

ITonsaTue CeFMeHTHO-CTpaHI/I‘IHOﬁ opranumsanuu nmaMsaTH: OOnscHeHne
CCFMCHTHO'CTpaHI/ILIHOI\;I CTPYKTYpPhBI U e€ 1eJIb B YHpaBJICHUH TaMSTBIO.

Cermenrauust namatu: Ponbs cermentanuu v npuHIUIE €€ paboTsl. [IpenmymiectBa
Y OTPAaHUYEHUS CErMEHTAIUH.

Crpannunas opranmzaums: Kak paGoTaer cTpaHMyHash OpraHM3alMs MaMATH.
[Tpenmy1ecTBa CTpaHUYHOM OpraHU3alUy.

BupryanbHas u ¢Qusnyeckas namATh: B3auMozeiicTBue BHPTYyalbHOM U
($u3nUecKoil maMsATH B CErMEHTHO-CTPAHUYHON CHCTEME.

YHpaBJIe}me CErMEHTaAaMM U CTPAaHULAMM: MeTO}II)I yIpaBJICHUA CETMCHTAMU U
cTpanunaMu. [IpoOnembl, CBSI3aHHBIE C BBITECHCHHEM CTPAHHWII W H3MCHCHUEM
pa3MepoB CErMEHTOB.
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3.4 TemaTnka cCeMUHAPCKUX/MPAKTHYECKUX U JIA0OPATOPHBIX 3aHATHH
3.4.1 JIabopaTopHbIe 3aHATHS

JlaGoparopuas padora Nel. 3nakomctBo ¢ OC UBUNTU.

JlaGoparopHnasi padora Ne2. YrpaBiieHHE KaTaJIOraMH.

JlabopaTopuasi pa6ora Ne3. Ynpasnenue daitnamu.

JlaGopaTopuasi pabora Ned. YrpapneHue npaBaMu JA0CTyMa K (aiiaam u Karaaoram.

JladopaTopnasi padota Ne5. TekctoBbrit penakrop vi OC UBUNTU.

JlaGopaTopuasi padora Ne6. Beenenue B shell-nporpammuposanue.

JlaGopaTopHas padora Ne7. YnpaBiieHue nporeccamu.

JlabopaTopHas padora Ne8. [IporpammupoBanue shell-mporeayp.

JlaGopaTopHas padora Ne9. YcraHoBKa NMpUII0OKEHHsI BUPTYalbHOM MamuHbl Virtual Box u
MOATOTOBKA 00pa3a nuctpuOytuBa Kali Linux.

JlabopaTopuas padora Nel0. Co3znanue HOBO BUPTYyaJIbHOM MAaIIMHBI U €€ MOATOTOBKA K
ycraHoBke quctpuoOyruBa Kali Linux.

JlaGopaTtopunas padora Nell. VcranoBka muctpumOyruBa Kali Linux Ha BUpTyaabHYIO
MaIIuHy.

JlaGopaTopnas padora Nel2. Co3nanue u yrpaBiieHUE IIPOLECCAMHU.

JlabopaTopnasi pabora Nel3. CpaBHEeHUE PA3IMYHBIX AITOPUTMOB IIJIAHHUPOBAHHUSL.

JlabopaTopnasi pabora Neld. CuHXpOHHU3AIHS IPOLIECCOB UYepe3 MbIOTEKCHI U ceMadophl.

JlabopaTopnasi pabora Nel5. Ypasnenue ¢pu3nueckoil ¥ BUPTyaTbHON MaMATHIO.

JlabopaTopnas pa6ora Nel6. Co3ganue coOCTBEHHOTO aJIOKATOPA.

JlabopaTopHas padora Nel/. PaGota ¢ TpaHcisiiuen aqpecoB U CTpaHUIIAMH.

3.5 TemaTnka KypcoBbIX POEKTOB (KYPCOBBIX pador)

KypcoBble npoekThl (KypcoBble paboThl) yUeOHBIM IIJIAHOM HE IPEAYCMOTPEHHBI.
4  Y4yeOHO-MeTOAUYECKOEe U HH(POPMALIMOHHOE 0OOecnieueHue

4.1 Hopmatusublie 1oKyMeHTbI 1 T'OCTb1

1. ®enepanbubiii 3akoH oT 29 gekalOpst 2012 roma Ne 273-®3 «OO6 obOpa3oBaHuu B
Poccuiickoit ®denepanumy (C U3MEHEHUSIMU U TIONOJTHEHUSIMH);

2. @enepaibHbIl rocyIapCcTBEHHBIH 00pa30BaTENbHbBIM CTAHIAPT BBICIIErO 0O0pa30BaHMS
(ypoBeHBb MarucTparypsl) o HampapiieHuto noarotoBku 09.03.02 UudopmannoHHbIe
CHCTEMBl U TE€XHOJIOTUH, YTBEpPKJIECHHBIH MPUKa30M MMHUCTEPCTBA HAYKU U BBICIIETO
obpazoBanust Poccuiickoii ®enepanuu ot 19 centsops 2017 r. N 926 (B penakiuu
npukasa ot 26 HosOps 2020 r. Ne1456);

3. Tlpuxa3z MunucrepcTBa obdpazoBanust 1 Hayku PD ot 05 ampenst 2017 r. Ne 301 «O6
yrBepxkaeHun  Ilopsinka — opraHuzalMM ¥ OCYILECTBJIEHHS — 00pa30BaTeNbHOM
NEeSTENIbHOCTH 1O 00pa3oBaTEeNbHBIM IpOrpaMMaM  BBICIIETO  00pa3oBaHUA —
nporpaMMam OakajaBpuaTa, IporpaMMam CleUalIuTeTa, IporpaMMaM MarucTpaTyphl;

4. Tlopsimok mpoBeaeHUs TOCYAapCTBEHHOW MTOTOBOM aTTeCTallud MO 00pa3oBaTEIbHBIM
nporpaMMaM BBICIIEr0o 0Opa3oBaHUS — MporpaMMaM OakajaBpuaTa, Mporpammam
CHeluaiuTeTa U mporpaMMaM MarucTparypbl, yTBEpKISHHbIN NprkazoM MuHoOpHAYKH
Poccun ot 29 uronst 2015 r. Ne 636;
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5. IlonoxkeHne O NpakTHUYECKOW MOArOTOBKE OOYYaroOIIMXCsl, YTBEPKICHHOE NPHKA30M
MunuctepcTBa HayKd U Bbicmiero oOpasoBanus Poccuiickoit @Denepanuu  u
MunucrepctBa npocsemnienust Poccutickoit @eaepanum ot 5 aBrycta 2020 r. Ne 885/390;

6. YcraB u oKanbHBIE HOpMAaTUBHBIE aKThl MockoBckoro [TomuTexa.

4.2 OcHoBHasl TUTEpaTypa

1. CraposepoBa, H. A. Oneparmonnsie cucteMsl : yueOHuk / H. A. CrapoBepoBa. —
Cankr-IlerepOypr : Jlans, 2022. — 308 c. — ISBN 978-5-8114-4000-9. — Texkcr :
3JICKTPOHHBIN // JIaHb : aeKkTpoHHO-O0nbMMoTeunas cucrema. — URL:
https://e.lanbook.com/book/207089 (nata ob6pamenus: 29.09.2023).

2. WBanbpko, A. ®@. Oneparmonnsie cucreMsl. [Ipaktukym / A. @. MBansko, M. A.
WBanbko, A. B. KyprocoBa. — 2-¢ uzn., crep. — Cankr-IlerepOypr : Jlanb, 2023. —
132 c. — ISBN 978-5-507-48507-9. — TekcT : anekTpoHHbI# // JIaHb : 3JIeKTPOHHO-
oubmuoreunas cucrema. — URL: https://e.lanbook.com/book/354521 (nara
obpamenus: 29.09.2023).

4.3 JlonoJiHUTEIbHAA JJUTEPATypa

1. Tamenbaywm, D. C. Oneparuonnsie cuctemsl: [IpoekTupoBanue u peamzanus / D. C.
Tanenbaym, I'. boc. — CII6. : [Tutep, 2015. — 1088 c. — ISBN 978-5-496-01505-0.

4.4 JaexkTpoHHBbIE 00pa30oBaTebHbIE pecypchl

1. Oneparmonnsie cucrembl. LMS MockoBckoro momutexa. URL:
https://online.mospolytech.ru/course/view.php?id=1169

4.5 JInneH3noHHOEe ¥ CBOOOTHO pacnpocTpaHsieMoe MPOrpaMMHoOe obecnedeHne

1. Microsoft Windows 10, Microsoft Visual Studio Professional 2017 - Microsoft
DreamSpark, subscriber id: 1204033694.

2. GNU/Linux Ubuntu, Kali Linux.

3. Odwucusre npunoxenuns — Microsoft Office 2013 (wmu mmxe) - Microsoft Open.

4. Virtual Box.

4.6 CoBpeMeHHbIe MPO(hecCHOHATIbHBbIE 0a3bl TaHHBIX U HHGOPMALIMOHHBbIE
CIIPaBOYHbIE CHCTEMbI

1. https://elenph.org/
2. https://iphlib.ru/library

5 MarepuajJbHO-TEXHUYECKOE O0ecTieueHue

JIeKUMOHHBIE 3aHATHS JIOJDKHBI INPOBOJUTHCS B CIELUAIM3UPOBAHHBIX ayJIUTOPUSAX C
KOMIUIEKTOM MYJIbTUMEAUNHOrO 000pynOBaHUS W/WIM JOCKOW AJis 3amucedt mMarepuanoB. Hucio
pabouux MeCT B ayAUTOPUHU JIOJKHO OBITH JOCTATOYHBIM JUIs OOECHedeHUs HHIMBUAYaTIbHOU
paboThI CTYIEHTOB.

CeMuHapckue 3aHITHS JOJDKHBI IPOBOAMTHCA B CHELUAINM3HPOBAHHBIX AyJUTOPHUAX C
KOMIUIEKTOM MYJbTUMEAUNHOrO 000pyIOBaHUS W/WIM JOCKOW AJis 3amucedt mMarepuanoB. Hucio
pabouyux MeCT B ayAUTOPUHU JIOJKHO OBITH JOCTATOYHBIM Ul OOECHedeHUs HHIMBUAYaTbHOU
paboThI CTYIEHTOB.
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6 MeToanueckue peKoMeHAalHU

6.1 MeToaunuyeckue peKOMeHAAIUH /ISl MPenoAaBaTeis M0 OPraHu3anuu
00y4eHus

1. Ilpu moAroTOBKE K 3aHATHSM CIEIyeT MPEIBAPUTEIBLHO MPopaboTaTh MaTepual 3aHsTus,
IIPEAYCMOTPEB €ro IMojady TOYHO B OTBEAEHHOE UIsl 3TOro BpeMs 3aHaATHs. Cienyer
HOJATrOTOBUTH HEOOXOMMbIE MaTepUaNIbl — TEOPETUYECKHE CBEACHUS, 3a1a4n u Ap. Ilpu
IIPOBEICHUM 3aHATHS CJIEAYET KOHTPOJIUPOBATH [I0/1auy MaTepUalia U PeLICHHE 3aaHui C
y4€TOM Yy4eOHOI0 BPEMEHHU, OTBEJIEHHOTO JUISl 3aHATHS.

2. Ilpu mnpoBepke pabOT M OTYETOB CJIEAYET YYHUTHIBATh HE TOJBKO MPABHIBHOCTD
BBIIIOJIHEHUST 33JaHUM, HO M ONTUMAJIbHOCTh BBIOpAaHHBIX METOAOB pPEIIEHUS,
MIPaBUJIIbHOCTH BBINIOJHEHUS BCEX €r0 LIaroB.

6.2 MeToanyecKkue yKazaHus JJisl 00y4aIOMUXCsl 0 OCBOEHHIO THCHUILTHHbI

N3yuenne qUCUUIUIMHBI OCYIIECTBIIAETCS B CTPOIOM COOTBETCTBHH C 1I€JIEBOM YCTaHOBKOH B
TECHOM B3aMMOCBSI3H C YYCOHBIM IIIIAHOM.

B mpouecce camocToATenbHONM pPabOThl CTYAEHTHI 3aKpEIUIIOT M YIIyOJIsloT 3HaHUS,
IIOJIy4EHHBIE BO BpeMsl ayJUTOPHBIX 3aHATHM, TOTOBATCSA K MPOMEKYTOYHOM ATTECTALIMM, & TAKXKE
CaMOCTOSITENIbHO U3YYaIOT OTAEIbHbIE TEMbI YU€OHOH TPOrpaMMmBl.

Ha zansatmsax CTYACHTOB, B TOM YHCJIC NpcArojararomux IMPaKTHYCCKYIO ACATCIbHOCTD,
OCYILECTBIISICTCS 3aKPEIJICHUE MTOJYYEHHBIX, B TOM YHCJIE U B IPOLIECCE CAMOCTOSTEIbHON PadoThI,
3HaHuil. Oco0oe BHHMaHME OOpalaeTcs Ha Pa3BUTHE YMEHUH M HaBBIKOB YCTAHOBJICHHS CBSI3U
HOJIOXKEHHUH TEOPUH € MPO(PECCHOHATBHON IESATEIbHOCTIO OYAYIEro CHeHaNnCTa.

CamocrosrenbHas paboTa OCYILECTBIISAETCS WHAMBUIYalNbHO. KOHTPOIL caMOCTOATENBbHOM
paboThl OpraHu3yercs B AByX popMax:

*  CaMOKOHTpPOJIb M CAMOOIIEHKA CTY/CHTA;

*  KOHTPOJIb CO CTOPOHBI NpernojaBaTesiell (TEKyIUi 1 IPOMEKYTOUHbIN ).

Texymuil KOHTPOJIb OCYIECTBIISIETCS HA AYAUTOPHBIX 3aHATHSIX, IPOMEKYTOUHBIN KOHTPOJIb
OCYIIIECTBIISIETCS] Ha SK3aMEHE B MMCbMEHHOM (YyCTHOMN) QopMme.

Kputepusimu olieHKH pe3yJIbTaTOB CaMOCTOSATENbHOM paboThI CTYICHTA SBISIOTCS:

*  YPOBEHb OCBOCHHMS CTYACHTOM y4E€OHOI0 MaTepuaa;

*  YMEHMS CTYJEHTa UCIIOJIb30BaTh TEOPETUUECKUE 3HAHNUS NP BBITIOJHEHUY IPAKTHYECKUX

3ajay;
*  c(hOpPMHPOBAHHOCTb KOMITETEHIIHIA;
* odopmieHHe MaTepraga B COOTBETCTBUU C TPEOOBAHUSIMU.

7 DOoH] OLIEHOYHBIX CPE/ICTB

7.1 MeToabl KOHTPOJISI U OLICHUBAHUS Pe3yJIbTATOB 00y4YeHUsI
®OPMA TPOMEKYTOUYHOM ATTECTAIIMM: SK3AMEH.

[IpomexyTouHas arTectanus o0ydaromuxcs B popMe dK3aMeHa IPOBOAUTCS IO pe3ybTaTaM
BBIMIOJTHEHUSI BCEX BUAOB Y4eOHOH paOOoThl, MPEeIyCMOTPEHHBIX Y4YEOHBIM IUIAHOM IO JaHHOMN
JUCLUIUINHE (MOIYJIIO), IPU 3TOM YUUTBIBAIOTCS PE3YJbTATHI TEKYIErO KOHTPOJIS yCIIEBAEMOCTH B
TeyeHue cemectpa. OIEHKA CTENEHM JOCTHXKEHHs OOYdYalOIIMMHUCS IUIAHUPYEMBIX pe3yJbTaToB
o0y4YeHHs] 1O JAUCHUIUIMHE (MOJYJI0) TPOBOAMUTCS TNpenojaBaTeieM, BEAyIIUM 3aHATHS I10
JUCLUILINHE (MOIYJII0) METOJOM 3KCIEPTHOM oLeHKHU. [1o uToram npomMexyTo4Hoi aTTeCTaluy 1o
JTUCIUIIMHE (MOYIIO) BBICTABIIAETCS OLIEHKA «OTIMYHOY, «XOPOIIOY, «yIOBIETBOPUTEILHO» WU
«HEYJIOBJIETBOPUTEIBLHO.
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K nmpomexxyTouHO#l aTTecTanuu ITOMyCKaloTCs TOJIbKO CTYACHTHI, BHIITOJIHUBIINE BCE BUJIbI
yueOHOM paboThl, TPEIyCMOTPEHHBIE pabouell MmporpaMMoil MO JUCHHILIUHE COTJIACHO
MOJIY4YEHHOMY 3a/IaHHIO C JIOCTUKEHUEM MTOPOrOBOT0 3HAYEHUS OLICHKH.

@DOH/IBI OTICHOYHBIX CPEJICTB MpecTaBiIcHbl B [Ipuoskenuu kK paboueii mporpamme.

IkaJsa oneHNBAHUA Onucanune

OTtiinyHO Cpennee 3Ha4eHUE U BceX (OPMHUPYEMBIX HA MOMEHT IPOBEICHUS
aTTeCTallud YpOBHEH KOMIICTCHLMH — 5. BBINIOJIHEHBI BCE BUJbI
yueOHO#l paboThl, MpeaycMOTpeHHbIe y4eOHbIM TUTaHOM. CTyIeHT
JEMOHCTPUPYET  COOTBETCTBME  3HAHWUH, yMEHUH, HaBBIKOB
NPUBEICHHBIM B TabIuIax MoKa3aTese, orepupyer
IpUOOPETEHHBIMU 3HAHUSAMH, YMEHUAMHU, HaBBIKAMH, IPUMEHSET UX
B CUTYallMsIX IOBBIIIEHHOW CIOXHOCTH. [Ipy 3TOM MOTYT OBITH
JIONYILIEHbl HE3HAYUTEIbHbIE OIIMOKH, HETOYHOCTH, 3aTPyIHEHMS
IIPU AHAIUTUYECKUX OIEpalUaX, [IEPEHOCE 3HAHMM W YMEHUH Ha
HOBBIE, HECTAHAAPTHbIE CUTYAIUH.

Xopo1io Cpennee 3Ha4eHUE UTSI BCEX (OPMHUPYEMBIX HA MOMEHT IPOBEICHHS
aTTecTallud ypoBHEH KommeTeHIMH — 4. BbIoJHEHbI BCe BH[bI
yueOHO# paboThl, MpeayCMOTpeHHbIE y4eOHbIM TUTaHOM. CTyIeHT
JEMOHCTPUPYET HEIOJIHOE, IPaBUIbHOE COOTBETCTBUE 3HAHUH,
YMEHMM, HABBIKOB NPUBEJACHHBIM B TaOJMIAX IOKa3zaresieu, Jnbo
€CJIM IIPU 3TOM ObUIN JAOMYIIEHBI 2-3 HECYIECTBEHHBIE OLTHOKH.

Y 10BIETBOPUTEIBHO Cpennee 3Ha4eHUE JUTSI BCEX (OPMHUPYEMBIX HA MOMEHT IPOBEICHHS
aTTecTallud ypoBHEH KOMIETeHIMH — 3. BbIoJHEHbl BCe BH[bI
y4eOHO# paboThl, MpeayCMOTpeHHbIE y4eOHbIM TUTaHOM. CTyIeHT
JNEMOHCTPUPYET COOTBETCTBUE 3HaHUI, B KOTOPOM OCBEIEHa
OCHOBHas, HamOojee BaXHAs YacThb Marepuaja, HO TPU ITOM
JIONYILIEHA 0JIHA 3HAYUTEIbHAasl OIMOKA UIH HETOYHOCTb.
HeynosnerBopurenbHO He nocturnyro moporoBoe 3HadeHue XOTs Obl JJISi OJJHOIO YPOBHS
(dbopMHEpyEeMBIX HA MOMEHT TPOBEJCHHS aTTECTAI[MH KOMITETEHIIHIA.
He BbimonHeH oauH wuiau  Oojee BUAOB yueOHOH paloOThI,
NPEIYCMOTPEHHBIX y4eOHbIM IIaHOM. CTYAEHT IeMOHCTPHUPYET
HEMOJIHOE COOTBETCTBUE 3HAHUH, YMEHUI, HABBIKOB NIPUBE/ICHHBIM B
Ta0nuIaX TMoKa3aTesei, OMyCKaloTCS 3HAYUTENbHBIC OIIMOKH,
NPOSIBIISIETCS. OTCYTCTBHE 3HAHUM, YMEHHUH, HABBIKOB M0 PpAIY
nokaszaresel, CTYIEHT HCHBITBIBAET 3HAYUTEIbHBIE 3aTPYIHEHUS
NpU ONEPUPOBAHUHU 3HAHUSAMHU M YMEHHUSMHU TIPU HX TIEpEeHOCEe Ha
HOBBIE CUTYaIUH.

7.2 llIkayia 1 KPpUTEPUH OLleHUBAHUS Pe3yJIbTATOB 00y4YeHU

OIIK-5. Crioco0eH MHCTANIMPOBATH MPOTPAMMHOE U aNIIAPATHOE o0ecnevyeHne 1JIs
HH(OPMALMOHHBIX M ABTOMATH3HPOBAHHBIX CHCTEM.

OIIK-2. Cnoco0eH NpPUHUMATH TNPUHIUNBI PadoThl COBpPeMEHHBIX HH(OPMALMOHHBIX
TEXHOJIOTHH ¥ MPOrPAaMMHBIX CPEACTB, B TOM YHCJ€ 0TeYeCTBEHHOI0 NPOU3BOACTBA, U
HCIO0Jb30BATH UX NIPH PELICHUH 32/1a4 PO eCcCHOHAIBHOM 1eATe1bHOCTH.

Kpurepun onenuBanus
IMoka3aren: flonoporosoe IoporoBoe 3HaueHune
3HaYeHHue
2 3 4 5)
3HAET - Ob6yuaromuiics OO6yuatoumiics OOyuaronmiics OOyuaronmiics
ACMOHCTPUPYET | neMOHCTPUPYET | AEMOHCTPUPYET | AEMOHCTPUPYET

18



cM. 1. 1 paboueii | mosHOE HETIOJIHOE YaCTUYHOE MOJTHOE
[IPOrpPaMMBbI OTCYTCTBUC HJIH | cOOTBETCTBUE COOTBETCTBUE COOTBETCTBUE
JUCLUTIIUHBI HENOCTATOMHOC | yyasapupix B 0.1, | yka3aHHBIX B 1.1, | yKa3aHHBIX B IL1.
COOTBCTCTBIE 3HaHUM. 3Hanuil. Ho 3HaHUH.
YKa3aHHBIX B 1I.1.
SHAHI Jomyckatores JIOITyCKAITCA CBobonHO
3HAYUTENIbHbIE HE3HAUUTENIbHBIE | OIEpUpPYET
OmMOKH, OmMOKH, pUOOpETEHHBIMU
HPOSIBIISIETCS HETOYHOCTH, 3HAHUSIMH.
HEJ0CTAaTOYHOCTD | 3aTPyJHEHUS
3HAHWM, 110 PSRy | IpH
MoKazarTeJiei, aHAJIMTUYCCKUX
oOyuaromuiics ornepanusx.
UCTIBITHIBACT
3HAYUTENIbHbIE
3aTpyIHEHUs [IPU
OIepUPOBAHUU
3HAaHUSIMH TIPU
UX IepeHoce Ha
HOBBIE CUTYaIUH.
YMEET — OOyyvarormmiics OO0yyvarommiics OOyuarommiics OOyuarormiics
HE yMeeT WIN B | IEMOHCTPUPYET | IEMOHCTPUPYET | AEMOHCTPUPYET
om. 1. 1 paboueit HE/I0CTaTOYHON | HEMOJIHOE YaCTUYHOE MIOJIHOE
TIpOrpaMMbl CTENEeHU COOTBETCTBUE COOTBETCTBUE COOTBETCTBHE
AUCIHILTHHBL JIEMOHCTPUPYET | ykasaHHble B I.1. | ykasanusle B 1.1. | ykasaHHble B I 1.
yKa3aHHbIE B I.1. | yMEHHUH. yYMEHUN. YMEHUs | YMEHU.
YMEHHUS. Jomnyckatorcs OCBOEHBI, HO CB00601HO
3HAYHUTEIbHBIC JIOTTYCKaoTCA OTepupyeT
OIINOKH, HE3HAYUTENIbHbIE | TPUOOPETEHHBIMU
HPOSIBIISETCS OLINOKH, YMEHUSMH,
HEI0CTaTOYHOCTh | HETOYHOCTH, IPUMEHSET UX B
YMEHUH, 110 psAAy | 3aTpyIHEHUS CUTYyaLUsAX
[IOKa3aTeleH, npu MTOBBIIICHHOU
oOyuaromuics AHAIUTUYECKUX | CIIOKHOCTH.
UCTIBITHIBAET oTepanusx,
3HAYHUTEIbHBIC nepeHoce
3aTpyIHEHU MPH | YMEHHUN Ha
ONEepUPOBAHUU HOBBIE,
YMEHUSIMU NTPU HECTaHJapTHbHIE
UX NIEPEeHOCe Ha | CUTYyalluH.
HOBBIE CUTYaIUH.
BJIAJJEET — OOyuaronuiics O6yuatomuiicst B | OGyuarouuiics OObyuaromuiics B
HE BJIaJICeT UK B | HETIOJTHOM YaCTUYHO MIOJIHOM 00beMe
M. . 1 pabouet | yoigerarounoii | oGbeMe Biazeer | Bageer BIIAjIEET

MIPOrpaMMBbI
TACIIATUIMHBI

CTCIICHU BJIaJI€CT
YKa3aHHbIMU B II.
1

HHAUKATOpaMHu.

YKa3aHHBIMH B TI.
1 uaMKaTOpamu.
Jonyckarorest
3HAYUTEIbHBIC

YKa3aHHBIMU B II.

1 uaauKaTopamu.

HaBbikn
OCBOCHBI, HO

YKa3aHHBIMH B TI.
1 unauKaTOpamu.
CB000OIHO
MPUMEHSET
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OIIINOKH, JIOITyCKAIOTCSI MOJTyYEHHbBIE
MPOSIBISIETCS HEe3HAYMTEJIbHBIE | HABBLIKH B
HEIOCTATOYHOCTH | OIIMOKH, CUTYaLUSIX
BJIAJICHUS HETOYHOCTH, MOBBIIIEHHOMN
HaBBIKAMH 110 3aTpyIHECHHS CJI0KHOCTH.
pany npu

MOKa3aTeJIeH. AHAIMTUYECKHUX

OOyuarommiicst ornepanusx,

HCIIBITBIBAET nepeHoce

3HAYHUTEILHBIE yMEHUH Ha

3aTpyAHEHUS TIPU | HOBBIE,

MIPUMEHEHUHN HECTaHJapTHBIC

HaBBIKOB B CUTYaIl1H.

HOBBIX

CUTYallUsAX.

7.3 OueHo4YHbIE CPeICTBA

7.3.1 IlpomexxyTouHasi aTTecTanus

[HEN

LN~ wNE

10.
11.
12.

13.
14.

15.
16.
17.
18.
19.
20.
21.
22.
23.

. KOHTPOJIBHBIE BOITPOCHI K JUCIIUIIJIMHE

UYto Takoe onepalmoHHas CUCTeMa M KakoBa €€ poJib?

Kakue ocHOBHBIE (DYHKIIMH BBITIOIHSIOT ONEPAMOHHBIC CHCTEMBI?

B 4em 3akiaro4aroTcs IpeuMyIecTBa UCIOIb30BaHU MYJIbTH3a1a4HOCTH ?

Kakue MoryT ObITh MyJIbTHUIIPOTPAMMHBIE PEKUMBI PaOOTHI ONIEPALITOHHBIX CUCTEM?

Yro mpencrasinseT co0oii mporece B ONepaluoHHON cucteme?

Kakue ocHOBHBIE KOMIIOHEHTHI ONIEPALIMOHHON CUCTEMBI OIIPENENSIIOT paboTy MpoLeccoB?
Kakue nmpaBa toctyna k (aiinam u Kataiaoram CyIecTByIOT, U Kak OHU ynpasistorces B OC?
Uro Takoe MporpaMMHbIE NpPEphIBaHMS, M KaK OHU MCIIONB3YIOTCS B ONEPALMOHHBIX
cucremax?

Kakue mucuumurHbl pacpeesieHns pecypcoB MOryT npumeHsThest B OC?

Yo Takoe MUKpOsIIEpHAst ApXUTEKTYPa ONEPALMOHHON CUCTEMBI?

Kakue pyHKIIMOHANBEHBIE KOMIIOHEHTHI OOBIYHO IPUCYTCTBYIOT B ONIEPALIMOHHON cucTeMe?
Kakue acnekTsl annapaTHOW 3aBUCUMOCTH U nepeHocumMoctd OC HY)KHO Yy4YMTBHIBaTh NPU
pa3zpaboTtke?

Kakue MeTobl CHHXPOHU3ALUK IPOLECCOB U TOTOKOB CyHeCTBYIOT B OC?

Uro Takoe aaropuTMbl IUIAHUPOBAHUS M KaKUe MapaMeTpbl YUYUTHIBAIOTCS MpU BbIOOpE
anroputMma?

Kakue MoryT ObITh MEXaHU3MbI CHHXPOHHU3ALIUU TIPOLECCOB?

Kakue acriekTsl ynpaBieHus: NaMAThIO BKIIOYAIOT B CE0s1 ONEPAIMOHHBIE CHCTEMBI?

UYrto Takoe BUpTyaJIbHAs IaMATh U KAKOBA €€ poib?

Kakue ocHOBHBIE crTOcOOBI pacripeiesieHus maMaTi npumenstorcs B OC?

YTo Takoe CerMeHTHO-CTPaHUYHOE paclpe/iesieHrne NaMsITH U Kak OHO paboTaeT?

Kakwue 3a1aun BBINOJIHAIOT aJUIOKATOPBI MAMATH B ONIEPAL[MOHHBIX CUCTEMAX?

Yro Takoe qucrneryep naMsaTu U Kakue (PyHKIUU OH BBIMOJIHSET?

Kakum o6pa3om oneparyioHHasi CucTeMa yIpasJsieT MPOoLeccaMu U MOTOKaMu?

Kakue Moryr ObITh NPHOPUTETHI IMPOLIECCOB B CUCTEME, M KAaK OHHM BIMSIIOT Ha HX
BBITIOJIHEHME?
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24.

25.

26.

217.

28.

29.
30.

Yro Takoe MBIOTEKCHl U ceMadopbl, U KaK OHU HCHOJB3YIOTCS Ui CHUHXPOHHU3ALUU
poieccoB?

Kakue metonibl obecriedeHust 6€30MacHOCTH JaHHBIX U JIOCTYIIA K pecypcaM CYIIECTBYIOT B
ONEpPALMOHHBIX cucTeMax?

Kakue npoOiembl MOTyT BO3HHMKaTh Mpu pabOTe ¢ AMHAMMYECKON MaMsThiO, U KaK HX
pemars?

Kak mpoucxoaut TpaHCISAIUS aJpecoB B CErMEHTHO-CTPAHUYHOW CHUCTEME YIpPaBIICHUS
MaMAThIO?

KakoBbl 0COOCHHOCTH apXHUTEKTYypbl HA OCHOBE MHUKPOsIpa, U B KAKHX OINEPaIllMOHHBIX
CUCTEMax OHa MPUMEHseTCA?

Kakue QyHKIMH BBITIOTHSIIOT CUCTEMHBIE BBI3OBHI B ONEPAIIMOHHBIX CUCTEMAX ?

Kakum o0pa3oM MOXHO OLEHUTHh MPOU3BOAUTEIHLHOCTh ONEPALMOHHBIX CHCTEM U KaKue
MOKa3aTeNH CIeAyeT YUUThIBATH?
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