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AnHHOTAIUSA

Jucunninna «CHcTeMbl pealbHOr0 BPEMEHH» BXOAUT B 00pa3oBaTENIbHYIO MPOrpamMMy
BBICIIEr0 O00pa3oBaHMs — MporpamMmy OakajaBpuara [0 HAIpaBJICHUIO IOATOTOBKH/
cnenuansroctd  09.03.01 «WudopmaTtnka u BeIMHCIHATETbHAS TEXHHUKA» HAIMIPABICHHOCTH
«ABTOMAaTU3MPOBAHHBIE CHCTEMbl 00pabOTKM MHGOpPMALMM M ynpaBieHus». JlucuuriuHa
peanusyercs kadenpoit «Neldy.

JlucuuninHa HaueneHa Ha GOPMHPOBAHHE y BBITYCKHHUKA CIIETYIOIMX KOMITETCHIIUH:

TIK-3 «CnocobeH pa3pabaTbiBaTh KOMIIOHEHTHI CHCTEMHBIX IIPOIPAMMHBIX ITPOIYKTOBY

CozepixaHue TUCLUIUIMHBI OXBATHIBAET KPYT BOIIPOCOB, CBSI3AHHBIX C IPOCKTHPOBAHHEM U
pa3paboTkoit HaJIeKHBIX u OTKa30yCTOHYUBBIX MPOrpaMMHBIX TIPUIIOKEHUH,
(GYHKIHOHUPYIOIMX Ha IUIaTGOopMe OINEpalMOHHBIX CHCTEM PEalbHOTO BPEMEHH, C MOMOLIBIO
COBPEMEHHBIX METOIOB, AITOPUTMOB, MPOTPAMMHBIX MAakeToB M cpeid. [lo3BonseT momy4uTh
(yHIaMEHTalbHBIE TCOPETHYECKUE 3HAHUS M NPHOOPECTH NMPAKTHYECKUE HABBIKM B 00JAaCTH
aHai3a TpeOOBaHUH U Pa3pabOTKH CHCTEM PEaIbHOTO BPEMEHH.

[IperionaBanue AMCLMIUIMHBL NpeAycMaTpuBaeT —cieayromue (OpMbl  OpraHU3aLUu
y4eOHOro Ipolecca: JISKIMH, Ja0opaTopHble pabOThI, CaMOCTOsTEeNbHAs paboTa CTyjAEHTa,
KOHCYJIbTAIIUH.

IIporpamMmoii JUCUMIUIMHBI TPEAYCMOTPEHBI CIESAYIOLIME BHIbI KOHTPOJS: TEKYIIUH
KOHTpOJIb YCIIEBAEMOCTH, IPOMEXYTOUHAsl aTTecTanus B popme 3auera.

OO0mrasi TPyZI0EMKOCTh OCBOCHUSI JAMCIMIUIMHBI COCTABISIET 3 3a4eTHBIX equHUIbI, 108
4acoB.

S13b1K 00y4EHHS IO TUCIUIIIIMHE «PYCCKHUI

1. IlepedyeHb MIaHUPYEMBIX PE3yIbTATOB O0YUECHUS 110 AUCIUIUINHE

1.1. llenu npemomaBaHus TUCIIMIUTHHBI

Lensto mnpernonaBanus AUCHMIUIMHBL «CHCTEMBI PEAITBHOIO BPEMEHM»  SIBISETCS
¢dopmupoBaHue npPOPECCHOHATBHON IOArOTOBKH CTYACHTOB B 00JIACTH COBPEMEHHBIX
TEOPETHUYECKUX M MPAKTHYECKUX METOIOB MPOCKTHPOBAHMS M pPeajH3alliil CHCTEM PEajbHOrO
BPEMEHHM Ha IUIaT(OpMe OINEPALMOHHBIX CHUCTEM pEajlbHOTO BPEMEHH C HCIIOJIb30BAaHHEM
CIHEHHATIBHBIX AITOPUTMOB U MEXaHM3MOB.

1.2. JucuMiuinHa BXOJUT B  COCTaB  d4acTH, (OpPMHPYEeMOil  y4acTHHKAMH
00pa3oBaTeNIbHBIX OTHOLICHUH, 00pa30BaTeNbHON MPOrpaMMbl BEICIIEro oOpa3oBaHus (nanee —
OIl1 BO).

1.3. TlepeyeHb MIaHUPYEMBIX PE3YJIbTaTOB O0Y4YEHHS MO AUCLMIUINHE, COOTHECEHHBIX C
IUTaHUPYEeMbIMU pe3ynbTatamu ocBoerust OIT BO.

B pesynbraTe M3ydeHHs AWCUMILUIMHBI OOYYarOIIMiiCsS TOJDKEH 00JazaTh CIeayOINMH
KOMITCTEHIMSMH WM UX 4YacTsAMU. KOMIeTeHIny 1 MHIUKATOPhl UX JTOCTHXKCHUS IIPUBEICHBI B
Tabuuue 1.

Tabnuua 1 — IlepeyeHb KOMIETEHIMH W HHIMKATOPOB WX JOCTHKCHHUS

Kon n
Kareropus (rpynma) Kon v HanMeHOBaHNE HHANKATOPA JOCTHKECHHUS
HalMECHOBaHUE
KOMIIETEHLIUH KOMIIETEHIIUH
KOMIOETEHIIUH

[IK-3.3.1 3HaTh CTaHAAPTHI peaTn3aun
nHTepdEeiicoB MOIKII0YaEMbIX YCTPOICTB,
TEXHOJIOTUH Pa3pabOTKH U OTIaJKH CHCTEMHBIX
MPOAYKTOB, KOHCTPYKIUH PaclpeielIeHHOr0 U
HapajjIebHOro MPOrpaMMHUPOBAHHMS, TIPHHIIUIIBI
OpraHU3aLUH ¥ CXEMBI pabOTHI ONEPAIMOHHBIX
CHCTEM, IIPHHIUIIBI TIOCTPOCHUSI CETEBOTO

[IK-3 Criocoben o
B3aMMOJICHCTBHS

a3pabaThIBaTh
pasb IK-3.Y.1 ymMeTb NIpUMEHATh A3BIKH
IpodeccuonanbHble | KOMITIOHEHTHI
HPOrpaMMHUPOBAHUS HU3KOTO U BBICOKOTO YPOBHH,
KOMIICTCHIH CHCTEMHBIX OCYIIECTBIIATh OTJIAJKy IPOrPaMMHBIX HPOILYKTOB
HPOTrPaMMHBIX Y . Y Iporp Pony
UL IIeJIEBOH OIEPallIOHHON CHCTEMBI, paboTaTh C
HPOAYKTOB

JIOKyMEeHTanuen

TIK-3.B.1 BaageTh HaBbIKAMH HAITHCAHUS
HCXOJJHOTO KOJIa MPOTPAMMHBIX MPOYKTOB IS
LIEJICBBIX ONEPALMOHHBIX CUCTEM, BIIA/IETh
TEXHOJIOTUSIMH Pa3pabOTKH M OTIIATKH CHCTEMHBIX
[IPOJIyKTOB, HABBIKAMH PACIIPEICIICHHOTO 1
NapaJuICIIBHOTO MPOrPAaMMHUPOBAHUS

2. Mecro gucuumiuHsl B ctpykrype OI1

JucuumirHa MOXeT 0a3UpOBaThCsl HA 3HAHMSX, PaHee MPUOOPETEHHBIX 00YYAIOIINMHCS
[PH U3YYCHUH CIICAYFOINX AUCLUIIINH!

— Hudopmaruka

— OCHOBBI IPOrPAMMHPOBAHUS

— TexHOnOrust NPOrpaMMHPOBAHHS

— Opranmszamnus 9BM u BEIYHCIHTENEHBIE CHCTEMBI

— MuxpomnporeccopHble CHCTEMBI

— CucTeMHOE POrpaMMHUPOBaHKE

— OneparuoHHbIE CHCTEMBI

3HaHUs, MOJIyYCHHBIC NPU W3YYCHHH MarepHana JAHHON IUCLMIUIMHBI, MMEIOT Kak
CaMOCTOSATEIbHOE 3HAYEHHE, TaK U MOI'YT UCIOJIb30BATHCS MPU N3YYEHUHU APYTUX JUCLUIIINH:

— Cucremsl ¢ mapanienbHoi 00paboTKoN HHbOpPMAIHK




— Ceru OBM u TeneKkoMMyHHUKaLUU
— BrinyckHas kBanudukaonHas paboTa

3. OOBeM u TPYJOEMKOCTh TUCIUTLIHHBI
JlaHHBIe 00 00IIEM 00BbEME IUCLUILIMHBI, TPYAOEMKOCTH OTIEIbHBIX BHJOB Y4YEOHOM
paboThI IO TUCHUILIMHE (M paclpeAeiIeHle 3TONH TPYAOEMKOCTH 110 CEMECTPaM) IIPEACTaBIICHBI B

Tabuuue 2.

Tabnuia 2 — O6beM U TPYAOSMKOCTh TUCIIUILIHHBI

TpynoeMKocTb 110
Bup yueGHO# paboThI Bcero ceMecTpam
Ne7
1 2 3

Oowan mpyooemKochnp oucyuniIuHol, 3/ 108 3/ 108
3E/ (4ac)
U3 nux uacoe npakmuueckoi no020mogKu 17 17
AyoumopHhsle 3anamus, BCETo 4ac. 51 51
B TOM UHCIIE:

nexuwmu (J), (vac) 34 34

npakTuueckue/cemunapckue 3anstus  (I13),

(uac)

naboparopusie padotst (JIP), (dac) 17 17

KypcoBo# npoekT (padora) (KII, KP), (dac)

9K3aMeH, (Jac)
Camocmoamenvnas paboma, Bcero (yac) 57 57
Buo npomesicymounoi ammecmayuu: 3ayer,
mapd. 3ader, sk3amen (3auer, Judd. 3ay, | 3Bauer 3ager
OK3.*%)

o -
IIpumeudanue:  kanauaTckuii 9K3amMeH

4. ConepxaHue IUCLUITIIMHbI
4.1. Pacnpenenenue TpyI0EMKOCTH AUCUUILIMHEL IO pa3/iesiaM U BUIaM 3aHSATHH.
Paznenbl, TeMbl AUCHUILUTMHBI M UX TPYJOEMKOCTh IIPUBEACHBI B TabnuIe 3.

Ta6m«1ua 3-— Pa3;[em)1, TEMbI JUCHUIIINHBI, UX TPYJAOCMKOCTh

IpepeiBanus. OcobenHoctu npaiieepos OCPB.

Yacel u TaliMEpEL.

Paznen 6. O630p cranmapros: POSIX, ulTRON, 2 5

ucOS.

Pasmen 7. O630p OCPB: QNX, VxWorks, 2 5

LynxOS, PikeOS.

Paznen 8. Cranmaptet OCPB B obnactu aBuanuu: 4 5

ARINC 653, MILS, DO-178. Konuemnius

W30JIMPOBAHHBIX Pa3JIeJIoB.

Pazgen 9. OCPB QNX. OsnakomyieHHE U 2 1 8

HacTpoiika  QNX,  ucnoib3oBaHuE  Cpenbl

paszpabotku, API-unteppeiic QNX.

Pazgen 10. POSIX  Threads. ®yHkuun 2 1 9

YIIpaBJICHUS MOTOKaMH. OyHKIMU

CHHXPOHH3ALMHU ITOTOKOB.

Hroro B cemectpe: 34 17 57
Hroro 34 0 17 0 57

4.2. CopepxaHue pa3eioB U TeM JICKINOHHBIX 3aHATHH.
CopepxaHue pa3zeoB U TEM JICKIIMOHHBIX 3aHSATHI PUBEACHO B Tabmiuie 4.

Tabauma 4 — COZ[Cp)KaHI/Ie Pas3acyioB U TEM JICKIIMOHHOI'O IMKJIA

Howmep paznena

HasBanue u COZACpIKaHUEC pa3/I€JIOB U TEM JICKIIMOHHBIX 3aHATHI

1

CucTteMbl pealbHOr0 BpeMEHH!

IMpumep wucnonb3oBanus CPB. OOnacts npumeHenus. BcerpauBaemble
CHCTEMbI: OCOOCHHOCTH, TpeOOBaHHUs, OrpaHUueHUs. Bpems peakiuu.
Onepaunonnsie cuctembl peanbHoro BpemeHu (OCPB). OcoGennoctu
OCPB. Cpasnenne ¢ OC o6byHOro HaszHaueHus. Bunst OCPB: xectkoe
peanbHOE Bpemsi, Msarkoe peanbHoe Bpems. JleanaitnH. TpeOGoBanus K
OCPB. MHoro3ana4ynocts. Slnpo OCPB: npenmMymiecTBa BbLACICHHS Spa
OCPB, wmukposiapo, osk30sapo. Apxutekrypa OCPB: wononuTHas,
ypoBHeBast (cioeBasi), «kiaueHT-cepBep». Kiaccet OCPB: munnmanbHOe
SAPO CHUCTEMBI PEasIbHOr0 BPEMEHHU, AP0 CHCTEMBI PEAIbHOIO BPEMEHU U
nHCTpyMeHTanbHas cpema, OC ¢ momueiM cepBucoMm. CoiictBa OCPB:
CBOEBPEMEHHOCTb, MPEACKa3yeMOCTh, 3¢ HEeKTUBHOCTS,
OTKa30yCTOIYUBOCTb.

Ipoueccer. Iloroku. Tunel orpanudennii. XapakTepUCTHKH.

[Iponecc. Bumgsl mapamnensHoct. HasHauenwme mporieccoB. CocTostHUS
npouecca. Omnepaunmu Haj mnpoueccamu. IlnaHupoBaHMe: MOJUTHKA
IUTAHUPOBAHMUS, aITOPUTM IUIAHUPOBAHUS, qucnerdepusanys. [Ipuopurer.
[Totoku. OcHoBHbIe cBOCTBA MOTOKOB. KoHTekcT notoka. Ilepexmouenue
KOHTEKCTa. YIpaBisitolui 010k notoka. OCHOBHbIE CBOWCTBA MOTOKOB.
MHorokpaTHbIii 3amyck MOTOKOB. PeeHtepabenbHocTh. [lycTol MOTOK.
[IpeumymectBa mnotokoB. Henocratkm mortokoB. IIpeumymiecta
MHOT'OITOTOYHOCTHU. THITBI OTpaHWYEHHUH 3a/1a4: BPEMEHHbIC OrpaHHYCHUS,
OTpaHWYEHUS MPEAIIECTBOBAHUS, OTPAHWYEHHS B3aHMMHOTO HCKIIFOUEHHS
Ha obmme pecypcel. Haumxyamiee Bpemsi BoimonHenust 3agaun (WCET).
XapakTepUCTHKH 33/1a4 PEAITbHOr0 BPEMEHH. PerynspHOCTh aKTHBALMH
3aJa4l: NEPHOANIECKHE, AIEPHOINIECKHE.

Pa3nem,l TEMBI JUCITUIIIINHBI .HGKLII/II/I 113 (C3) JIP ‘ KII ‘ CPC
> (uac) (1ac) (uac) (1ac) (uac)
Cemectp 7

Pazmen 1. Cucrembl peanbHOro BPEMEHH. 4 2 5
Ob6nacts npumeHeHne. OneparioHHbIE CHCTEMBI
peanbHOr0  BPEMEHH:  OCOOCHHOCTH,  BMBI,
TpeOOBaHUsl, KIIACChI, APXUTEKTYpa.
Paznen 2. IIporueccer. IToToku. Tunsl 4 2 5
OTrpaHMYeHUH. XapaKTECpUCTHKH.
Paspen 3. IlnanupoBaHMe W AUCHETYEPH3ALMS. 8 3 5
AJITOPUTMBI TIJTAHUPOBAHUSL.
Paznmen 4. Opranuzanusi B3auMOJEHCTBUS MEXKIY 4 6 5
3a1a4aMu. [po6aembr CHHXPOHH3ALMH.
MexaHnu3MBl MEX3aJadyHOM CHHXPOHHM3AaLUH U
B3aumozeiictusi (IPC).
Pasmen 5. VYmpaemenue mamsteio B OCPB. 2 2 5

[TnanupoBanue U aUcHeTyepu3alysi. AJrOpUTMbI INITAHUPOBAHUS.
ITnanupoBaHKe ¥ OLCHKA aJrOPUTMOB IUIAHWPOBaHuWs. ILIaHMpoBaHHE C
nepekoYeHnem/0e3 MEPEKITIOYCHUSI. Bubt TJIAHUPOBAHUSL:




NPUOPHUTETHBIE, OSCHPHOPUTETHBIE.  BecnpuOpUTETHBIE — ANrOPUTMBI | | | JIMHBI
[UIAHUPOBaHUs: IulaHupoBanue 1o npuHuuny FIFO, mukiamdeckoe Cemectp 7
IIAHUPOBAHHE Round-Robin. Anroput™ IUIAHUPOBAHHSA c 1 | OCPB QNX: HacTpoiika, HCIIONB30BAHHE CPEbI 2 9,10
MHOTOYPOBHEBBIMH OUYEepEIsIMH C OOpaTHBIMH CBS3IMH. [IpHOPUTETHI: paspabotku, API-unTepdeiic.
CTaTHYECKHUE, JIMHAMHYECKHE. IpuopurerHbie UIAHUPOBIIUKH: 2 | Muoronoroussie nporpammst 8 OCPB QNX 4 1,2,9, 10
BBITECHSIOIIHE, HEBBITECHSIOILHE. Craruyeckue AITOPUTMBI 3 | Moaurnku mranuposanus 8 OCPB QNX 3 3,9, 10
IUIAHUPOBAHHSI. JluHamudeckue QIITOPUTMBI IUIAHUPOBAHMSL. 4 | Mexanusmp! IPC: MeXaHH3MbI MSK3aAa9HON 4 4,5
Jlunamudeckue AITOPHTMBI  MIAHWPOBAHHA ~ C  JIMHAMHYCCKHMHU cuxponnsaunu 8 OCPB QNX
npuopureramu: EDF (earliest deadline first), LLF (least laxity first). 5 | Mexanmsmsl IPC: MEXaHU3MBI MEX3a1aqHOTO 4 45
JluHaMHUYeCKHe  aJrOpUTMbI TUIAHUPOBAHMS  CO  CTATHHECKHMHU oGMena nanremMu B OCPB QNX
npuoputeramu: RMS (rate monotonic scheduling), DMS (deadline Beero 17
monotonic  scheduling). Ilepmommueckme (timeline scheduling) wu
amCpHOIITICCKAC  aTOPHTMBI  TUIAHHPOBAHIA (Mbxexcona, TopHa). 4.5. KypcoBoe npoekTrpoBaHue/ BBIOJIHEHHE KYPCOBOM pabOThI
AJ_Iro_pHTMLI Ha 0ase cepBepa 5306LIT1/11/1 (polling server, de_ferrable server, VueGHEIM ILTAHOM He TPEAYCMOTPEHO
priority  exchange, sporadic server, slack stealing). Awnanu3
3G GEKTUBHOCTH IITAHMPOBAHUSI.
4 Opranu3anusi B3auMoOZEHCTBHS MeXay 3agadamu. Pecypc. IIpoGmemsr
CHUHXPOHHM3ALMU: B3aMMHas OJOKMPOBKA, WHBEPCUS IPHOPUTETOB.
TIpOTOKOJIBI IOCTYTA K PECYpcaM: TPOTOKOJ HAC/Ie0BaHUs IPUOPUTETOB, 4.6. CaMOCTO“Tem’Ha’i pabota o0yuaroumxcs
HOTOJIOUHBIH MPOTOKONX. MeXaHW3Mbl CHHXPOHH3AIUH U B3aHMOAEHCTBHS Buzibi camocTosTeNBHOI PAaOOTEI U €€ TPYA0EMKOCTb IPUBEACHBI B Ta0/IHLE 7.
3agay (IPC): MmbroTekchl, ceMadopbl, CUTHAIBI, YCIOBHBIC MEPEMECHHBIC,
Gapbepsl, COOOIIEHNS, TOYTOBBIC SMIUKH, 04EPEIN COOOIICHHIT. .
5 Vnpasnenne mnamateio B OCPB. Menemxep namstu. IIpepbiBanus. Tabnuua 7 — Buab camocTosTenbHOI paGoThl i ee TPyN0EMKOCTh
Ocobennoctu apaiisepos OCPB. Yacs! u TaiiMepbl. OCHOBHBIEC BpeMEHHEIE BHiI caMOCTOATEBHO PAGOTEI Beero, | Cemectp 7,
XapaKTEPUCTHKH. dac qac
6 0630p craugapros: POSIX, ulTRON, ucOS. 1 2 3
7 0030p OCPB: QNX, VxWorks, LynxOS, PikeOS. H3y4enue Te0peTHICCKOro MaTepHaa 37 37
8 Crangaptst OCPB B o6mactu asmammm: ARINC 653, MILS, DO-178. aucuuniist (TO)
KOHIIeNIUs H30IMPOBAHHBIX Pa3/eioB. IIPOCTPAHCTBEHHOE pasJieNeHHE. Kypcosoe npoekruposanue (KII, KP)
BpeMeHHOE pa3zieNeHue. PacuetHo-rpaduueckue 3ananus (PI'3)
9 OCPB QNX. O3znakomienue u Hactpoiika QNX, Mcronbp30BaHHE Cpebl Beimonnenne pedepara (P)
paspabotku, APl-unrepdeiic QNX. [ToaroToBka K TEKyLIEMy KOHTPOIIO 17 17
10 POSIX  Threads. @yukiuu ympasieHus ImOTOKaMu.  DyHKIUU yenesaemoctu (TKY)
CHHXPOHHU3AIIMH TIOTOKOB. Homamnee sananue (J3)
KonTtposbHble paboTsl 3a04HnK0B (KP3)
4.3. Tlpaktuueckue (CEeMUHAPCKUE) 3aHITUS IloaroToBKa K IPOMEXKYTOUHOM 3 3
TeMbl MPaKTUUECKUX 3aHATHH U UX TPYHAOEMKOCTb IPHBEIEHBI B TAOIHLE 5. arrecraruu (ITA)
Bcero: 57 57
Tabnuua 5 — [IpakTHUecKe 3aHATHS U HX TPYJIOEMKOCTh
No 5. TlepeuyeHb yueOHO-MeTOANUECKOrO OOeceyeH s
e Tembr npaxTHaeCKHX @DopMBI MPAKTHYECKUX 3aHATUI Tpynoemxocts,  pasaena IUTS1 CAMOCTOSITENEHOI paboThl 00YYAOIMXCS TI0 TUCIMTLTHHE (MOJLYITO)
wn SaHATHH! (ac) AHCLHI VY4eOHO-METOANYECKHE MATepPHUaIbl ISl CAMOCTOSTENBHON paboThl 00YYAIOMIMXCS YKa3aHbI B
JHHBT . 7-11.
YueOGHbIM MIaHOM HE MPEyCMOTPEHO
6. IlepeueHb MeYaTHBIX U YIEKTPOHHBIX YUSOHBIX U3IaHUH
4.4. JlaGopaTOpHEIC 3aHATHS IepedeHb nmevyaTHBIX U NEKTPOHHBIX YUEOHBIX U3/1aHUH IPUBEJEH B TabuLe 8.
TemBbI 1a0OPAaTOPHBIX 3aHATHA U HX TPYAOEMKOCTb IPUBE/ICHBI B TabIHIE 6. Tabauua 8— IlepeueHb NeYaTHBIX M DICKTPOHHBIX Y4EOHBIX H3AAHUIT
Kommaectso
Ta6uuua 6 — JIabopaTopHbI€e 3aHATUS M X TPYJA0EMKOCTh Mugp/ Bubamorpaduyeckas ccsuka 9K3eMILTIPOB B
Ne HaunmeHnoBanune 1ab0paTopHBIX paboT Tpymoemxoct, Ne pasnena URL azpec Oubmorexe
n/n (gac) JIUCIIMIT (KpoMe SIIeKTPOHHBIX




9K3eMILBIPOB)

004.4(075) | CereBble onepanuonHbie cucteMsl [Tekcr] : yueGHOE 3
0-54 nocobue / B. I'. Omudep, H. A. Onudep. - M. u ap. :
IMurep, 2003. - 538 c. : puc. - (Y4eOHUK A7 BY30B). -
bubnuorp.: ¢. 525 - 526 (21 nass.). - ISBN 5-272-00120-6

| He npeaycmotpeno

004.4 OmneparoHHasi CUCTEMa PealbHOro 3
3-96 Bpemern QNX [Tekct] : ot Teopun k npaktuke / C. H.

3butb. - 2-¢ u31. - CI16. : BXB - [Terepbypr, 2004. - 192 ¢ :
puc. + 1 a1. ont. guck (CD-ROM). - ISBN 5-94157-486-X

9. MatepuanbHo-TexHIYeCKas Oa3a
CoctaB  MaTepHaNbHO-TEXHUUYECKOl  0a3bl, HEOOXOAMMOH [UIi  OCYIIECTBICHHS
00pa3oBaTenbHOro Mpolecca Mo AUCHUILIMHE, IPECTaBieH B Tadauel2.

Tabnuia 12 — CoctaB MaTepuanbHO-TEXHUIECKON Oa3bl

:98.10 p.
681.3 CoBpemMeHHbIe onepanuoHHblie cucteMsl [ Teker] = Modern | 1
T18 operating systems / O. Tanenbaywm ; pen. E. Ctporanosa ;

nep. A. Jleontses. - 2-e u3a. - CII6. : [IMTEP, 2005. -
1038 c. : Tabu1., puc. - (Knaccuka Computer science). -
bubnuorp.: c. 989 - 1020. - And. ykas.: c. 1021 - 1037. -
ISBN 5-318-00299-4 (pyc.). - ISBN 0-13-031358-0
(anrm.) : 549.90 p.

Ne HaumenoBanue cocTaBHOM yacTu Howmep ayauropun
n/n MaTepruabHO-TEXHUYEeCKOW 0a3bl (pu HEOOXOIUMOCTH )

1 | MynbruMenuifHas JeKIMOHHAS ayUTOPHS

2 | KommnbloTepHslit Ki1ace

004.4 A3k nporpammuposanus C [Texcr] = The C 1
K36 programming Language : niep. ¢ aarn. / b. B. Kepuuran, /1.
Putum. - 2-e u3n., nepepad. u gorm. - M. u np. : Bunbsmc,
2006. - 304 c. : puc. - (Cepust KHUT IO
nporpammupoBanuto ot Prentice Hall). - 3arm. 06:1. : ANSI
C. - Ilpenm. ykas.: c. 284 - 289. - ISBN 5-8459-0891-4. -
ISBN 0-13-110362-8 (anru.) : 70.00 p.

10. Ouenounsle cpencTBa TSI MPOBEACHUS MPOMEKYTOTHOM aTTeCTAIIII
10.1. CocTaB OLGHOYHBIX CPEICTBIUIS MPOBEACHHUS IMPOMEXKYTOUYHOH aTTECTAlUu
oOy4aromuxcs 110 JUCHUIUIMHE IpUBEJeH B Tabmmie 13.
Tabnuia 13 — CoctaB OLIEHOYHBIX CPEJICTB ISl TPOBEICHUSI IPOMEXKYTOUHOM aTTECTAIMU

Bux npoMexyTouHOH aTTecTalui [TepeyeHb OIIEHOYHBIX CPEICTB

3auer CnmcoK BOIIPOCOB.

7. TlepedeHs 3IEKTPOHHBIX 00Pa30BATENbHBIX PECYPCOB
UH(POPMALMOHHO-TEJIEKOMMYHUKALMOHHOMH ceTH «HTepHeT»
Iepeuens 3JIEKTPOHHBIX 00pa3oBaTeIbHBIX pecypcoB HH(MOPMALOHHO-
TEJICKOMMYHHMKAIMOHHON ceTH  «VIHTepHeT», HEOOXOMMMBIX JUIi OCBOCHMS JIUCLMILITMHBI
npuBezieH B Tabuune 9.

10.2. B kauecTBe KpHTEpHEB OLIEHKM YPOBHS C(HOPMUPOBAHHOCTH (OCBOEHHS)
KOMIICTCHIIUH 00y4aroIMMHCS IIPUMEHSETCs 5-0aluIbHas MIKala OLEHKH CHOPMHPOBAHHOCTH
KOMIIETCHIIMH, KOTOpasi mpuBe/cHa B Tabnuie 14. B TedueHne cemecTpa MOXKET HCIOIb30BATHCS
100-6annbHas — IIKajga — MOJYJIbHO-PEMTHMHIOBOH  CHUCTEMbl  YHHBEpPCUTETa,  MpaBuia
UCIIONB30BaHUsl KOTOPOHM, YCTaHOBJIEHbI COOTBETCTBYIOIIUM JIOKAJIbHBIM HOPMATHBHBIM aKTOM
I'VAIL
Tabauua 14 —Kpurepun oleHKH ypoBHS c(QOPMHUPOBAHHOCTH KOMIIETEHIIMI

OleHKa KOMIICTEHLIH

XapakTteprcTHKa c(hOpMHPOBAHHBIX KOMIIETCHIIMI
S-0authHas IIKAIA paKTep bopmp

Tabmuua 9 — IlepedeHp 3IEKTPOHHBIX O00PA30BATENBHBIX PECYpPCOB HMH(POPMAIIMOHHO-
TEJICKOMMYHUKAIIMOHHOHU ceTu «VHTepHeT»

URL anpec HanmenoBanue
Intuit.ru YuebHbie KypChI

8. TlepedeHp MHYOPMALIMOHHBIX TEXHOIOTHIA
8.1. IlepeueHb IPOrpaMMHOro OO€CleYeHHs, HCHOJIL3YeMOro IIPH OCYLIECTBICHUH
00pa30BaTeIbHOrO MPOoLIecca MO TUCLUILTHHE.
TlepedeHp UCTONB3yEMOro NPOrpaMMHOro odecrieueH st npeacrasieH B Tadmuue 10.

Tabnuua 10— IlepedeHp nporpaMMHOro odecredeHus

— oOyvaronmuiicsi TIyOOKO M BCECTOPOHHE YCBOWJI IIPOIPaMMHBIN
MaTepHa;

— YBEpPEHHO, JIOTHYHO, TI0CJIEJOBATEIBHO ¥ 'PAMOTHO €T0 M3JIaracT;

— OMHPAsCh Ha 3HAHMUS OCHOBHOM M JOMOJHHUTEIBHON JIUTEPATYPBI,
TECHO NPHBS3bIBAET YCBOCHHbBIC HAYYHBIE MOJOKEHHUS C IPAKTHYECKOM
JIeSITeIbHOCTBIO HAIIPaBJICHHUS;

— yMeJI0 00OCHOBBIBACT U apTYMEHTHPYET BBIABUIAEMbIE UM UJICH;

— JIeNIaeT BBIBOJIbI U 0000IEHNS;

— cBOOOIHO BIIAZIEET CHCTEMOM CIIEIMATN3NPOBAHHBIX IIOHITHI.

«OTJIMIHO»
«3a4YTCHO»

Ne i/t HaumenoBanue

He npexycmotpeno

8.2. Ilepeuenn HMH(POPMAIMOHHO-CITPABOYHBIX CHCTEM,HCTIONIb3YEMbIX npu
OCYIIECTBIICHUH 00pa30BaTEILHOIO MPOLECCA 110 AUCLUILIINHE

IlepeyeHbp HUCMONB3yeMbIX HH()OPMALMOHHO-CIIPABOYHBIX CHCTEM IIPEACTABICH B
Tabumne 11.

Tabnuua 11— IlepedeHp nHGpOPMALIMOHHO-CIIPABOYHBIX CHCTEM

— o0yyaromuiics TBEPO YCBOKMJI MPOrPAMMHBIM MaTepual, IPaMOTHO U
[0 CYyLIECTBY M3JlaraeT €ro, OMNHpasch Ha 3HAaHHUS OCHOBHOM
JIUTEPATYPBI;

— HE JIOMYCKAEeT CYIIECTBEHHBIX HETOYHOCTEH;

— yBSA3BIBACT YCBOCHHBIC 3HAHUS C IPAKTHYCCKOH JESTEIbHOCTHIO
HAaIpaBJICHHS,;

— apryMEHTHPYET Hay4YHbIC ITOJI0KCHHS;

— JIeJIaeT BLIBOJILI U 00001EHNS;

— BJIQJICET CUCTEMOM CIEIUATM3UPOBAHHBIX TIOHITHIA.

«XOPOIIIO»
«3a4TEHO»

Ne i/ HaumenoBanue

— o0yuaroluiicss yCBOMI TOJBKO OCHOBHOH IPOrpaMMHBIA Marepuall,
[0 CYLIECTBY W3JIaraeT €ro, ONMpasCh Ha 3HAHHMA TOJIBKO OCHOBHOM
«YJIOBIICTBOPUTENIBHOY | JINTEPATYPBI;

«3AUTEHO» — JIOIYCKaeT HECYILECTBEHHBIE OLINOKU U HETOYHOCTY;
— HCIIBITHIBAET 3aTPy/JHEHMS] B IPAKTHYECKOM INPUMEHEHMH 3HAHMHI
HAaIpaBJIECHUs;




OrieHKa KOMIIETEHI N

5-GaiuTbHas IKaa

XapakTepucTiika chOpMHUPOBAHHBIX KOMITCTSHIIMI

Bnokuposka (Lockout). "'onomoBka. IHBepcHs IpHOPUTETOB.

— ¢1a00 apryMEHTUPYET Hay4HbIE TTOJI0XKEHUS;
— 3aTpyaHseTcs B (OPMYIUPOBAHUH BEIBOAOB M 0000IICHHIT;
— YaCTHUYHO BJIaJIeET CUCTEMOH CNENMaTH3UPOBAHHBIX TOHATHH.

«HEYAOBJICTBOPUTEIIBHO»

«HE 3aYTCHO»

— 00y4arolMiACsT HE YCBOMJ 3HAYMTENIBHOW YacTH MPOrpaMMHOrO
MaTepuaa;

— IOMyCKAeT  CYMICCTBCHHBbIE  OMIMOKM ¥  HETOYHOCTH  IPH
paccMoTpeHnH pobIeM B KOHKPETHOM HalpaBJICHUM;

— MCOBITHIBAET TPY/IHOCTH B MPAKTHIECKOM MPHUMEHEHUH 3HAHUIA,

— HE MOXXET apryMEHTHPOBATh HAYYHBIC ITOJIOKEHHS;

— He ()OPMYJIMPYET BBIBOJOB U 0000IICHUT.

10.3. TunoBble KOHTPOJILHBIC 33aHHs MJIX HHbIE MATEPHAJIBL.
Bomnpocs! (3agaun) 1uis 3K3aMeHa peacTaBieHbl B Tabmuie 15.

Tabnuua 15 — Borpocs! (3aaun) st SK3aMeHa

Ne i/t

[lepeyerp BOmpocoB (3aad) Juist SK3aMeHa

Y4eOHBIM TIIAHOM HE MPEIYCMOTPEHO

Bomnpocs! (3agaun) 1uist 3auera / qud¢. 3adera npeacTaBieHsl B Tabnuie 16.

Tabnuma 16 — Bom

ochl (3aaun) st 3auera / qud¢. 3auera

Ne /it

IMepeuens Bonpocos (3anau) ais 3auera / qudd. 3auera

Cucrema PpCaJIbHOTO BPEMEHU: ONMUCAHUE, OCHOBHAA 3a1a4a,
NpeabsABIIICMbIC Tpe6OBaHI/I$I.

2 Cucrema pealbHOro BpeMEHH: OIMCaHue, 00JIaCTh IPUMEHEHHSI, BPEMs
peaKkuuu.

3 OnepanMoOHHbIE CUCTEMbI PEabHOTO BPEMEHH: Ope/IeNIeHHE, TPHIUHbI
UCIIOJIB30BAHUS, BUbI.

4 OnepanMoHHbIE CUCTEMBI PEajbHOTO BPEMEHH: ONpeielieHHe, 0COOCHHOCTH,
npeassiBisieMble K OCPB TpeboBaHus.

5 OnepaioHHbIe CUCTEMBI peaJIbHOT0 BpEMEHH: ONpeiesieHue, CBOICTBA.

6 OnepaioHHbIE CUCTEMBI JKECTKOTO PEaNbHOT0 BPEMEHU: OIpeiesicHHe,
ocobenHocTH. [le/utaiiy.

7 OrnepaluoHHbIE CUCTEMBI MATKOT'O PEaIbHOT'O BPEMEHH: ONPE/ICIICHHE,
ocobenHocTH. [le/utaiiy.

8 SAnpo OCPB: onpenenenne, 6a30Bble CEPBUCHI, BUIBL sIIEP.

9 Apxutextypa OCPB: nepeunciienue, onicaHue.

10 MHoro3anaunocts. Buas! mapamnensHoctu. [Iponecc: onpenenenue,
Ha3HaueHHE, COCTOSHMSI.

11 MHoro3anaunocts. Buzpl napautensHoctu. [lotok: onpenenenue,
HPEJITOChUIKHU MOSIBICHNS, (PYHKIMH, CBOHCTBA.

12 [Totok: onmpenenenue. [IoHATHS: TPUOPUTET, KOHTEKCT MOTOKA,
yHpaBisironuii 010k moroka. CBOHCTBa: MHOTOKPATHBIN 3aITyCK,
peenTepadenbHoCTh. [1ycToi MoToK.

13 INoTtok: onpexneneHue, MpeuMyIecTBa 1 HeAOCTaTKH. [IpenmymecTsa
MHOTOIIOTOYHOCTH.

14 Bpemennrie orpanndenus 3aga4y. Hauxymee BpeMs BBITOTHEHUS 3a0a9d
(WCET). XapakTeprcTHKH 331a4. PerynspHOCTh aKTHBALMHK 3a/1a4H.

15 Pecypchl: onpenenenue, BUabl, TUIIBI

16 [IpoGnembl B3aumoaeicTBus 3a1a4. Bzaumuas 6iokuposka (Deadlock).

17 MHBepcust NpuOPUTETOB: OTPAHUICHHAS, HEOTPaHNYEHHASI, MEXaHH3MBI
0OPHOBI.

18 Mexanun3msl Mex3agaqnoro B3anmoneiicteus (IPC): onpenenenue,
nepevrciieHie, Kpatkoe onucanue. Heo0XoanMocTh CHHXPOHH3AIUH 3a,1a4.

19 CpezcTBa Mex3aJa4HOr0 0OMEHa JAHHBIMH: 33Ja41, IEPEUHCICHHE
MEXaHM3MOB, KPaTKOE ONUCAHHUE.

20 CpencTBa CHHXpOHU3AIUH 331a4: 3aa4H, IEPEUNCICHUE MEXaHU3MOB,
KpaTKoe OIMCaHHE.

21 Mexanu3mbl Mex3agadnoro B3anmoseiicteus (IPC): mproTeke, cemadop.

22 [InanupoBanue: MOJUTHKA IUTAHUPOBAHMS, AITOPUTM IJIAHUPOBAHUS,
Jucrieryepusanys. 3a1auy wiaHupoBanusl. Lleny rIaHupoBaHusL.

23 ITnanupoBanue. THIBI IITAHUPOBIINKOB: IEPSUUCIICHIE, OIIMCAHUE.

24 IIpuopuTteTHbIC U OECIPHOPUTETHBIC AJITOPUTMBI IUTAHUPOBAHUS:
OCOOCHHOCTH, IPEUMYIIECTBA U HEJOCTaTKH.

25 TIpHopuTETHBIE CTATHYECKUE M THHAMUYECKUE allTOPUTMBI IIAHUPOBAHUSL:
0COOEHHOCTH, IPEUMYIIIECTBA U HEJIOCTATKU.

26 BriTecHsIONIIE U HEBBITECHSIOMINE AITOPUTMBI TNTAHUPOBAHUS
0COOEHHOCTH, IPEUMYIIIECTBA U HEJIOCTATKU.

27 Craruueckue (oddnaiin) u uHamMmuueckue (OHIaHH) arOPUTMBI
TUIAHUPOBAHUS: OCOOCHHOCTH, IIPEUMYILECTBA U HEJOCTATKH.

28 Aunropurmsl manuposanus First-Come First-Served, nuxinnueckoe (Round-
Robin) nmiianupoBaHue: CBOHCTBa, 0COOCHHOCTH.

29 AnroputMs! m1aHupoBanHus Shortest-Job-First, MEHOroypoBHEBbIE o4epe/y ¢
00paTHOM CBSI3bI0: CBOICTBA, OCOOCHHOCTH.

30 [InanupoBaHue MEPUOINIECKUX 3aa4: YCIOBHUS BHITIOTHEHUS,
K03 GULHEHT HCIONIB30BAHUS IIPOLIECCOPA, AITOPUTMBI (IIEpeUnCIeHUE U
KpaTKoe OITMCAHUeE).

31 AJITOpUTMBI IIJIAHUPOBAHUS NIEPHOJUUECKHX 3aad. Rate Monotonic:
CBOICTBa, 0COOCHHOCTH, MPUMEPHI PACHIHUCAHHS.

32 AINTOpUTMBI IUIAaHUPOBAHUA NIeproandeckrx 3anad. Earliest Deadline First:
CBOICTBa, 0COOEHHOCTH, MPUMEPBI PACIUCAHHUS.

33 IInanupoBaHKe anepruoANYECKUX 3a/1a4: aJrOPUTMBI (TIepedncIIeHHE,
KpaTKoe OIMCaHKe, CPABHEHUE).

34 Ananu3 3¢ peKTUBHOCTH ITAHUPOBAHMS: TOKa3aTellu 3(PPEKTUBHOCTH
(mepeunciieHue, KPaTkoe OIHCaHuUe).

35 IpepbiBanys: HA3HAYCHUE, TUIIBI IPEPHIBAHHUIA.

36 IIpepbiBaHus: MACKUPOBAHUE, IPHOPUTU3ALINS, IPOLIEAYPEI 0OPaOOTKH.

37 ITapamerpst OCPB.

38 Cranpaptsl OCPB: nenu. Onucanue crannapros POSIX, uITRON,
OSEK/VDX.

39 Crangaptel OCPB: nemu. Onncanue cranpapros DO-178, MILS, ARINC-
653.

40 CxeMaTn4HO U300pa3uTh: AnropuT™ mianuposanusi Rate Monotonic:
HpHMep PacUCcaHus JUIsl ABYX 3aj1au.

41 CxemaTtu4HO U300pa3uth: Anroputm rianuposanust Earliest Deadline First:
HpHUMep pacluCcaHus I IBYX 3aJa4.

42 WHBepcHst IPUOPUTETOB: OMpe/IeIeHNe, IIPUMEPBI U CXeMaTHYESCKHI
PUCYHOK.

43 HeorpannueHHast HFHBEpCHs IPUOPUTETOB: CYThb, IPUBECTH

WUTIOCTPUPOBAHHBII PUMEP, CIOCOOBI OOPHOBI.




IlepeueHbp TeM KOHTPOJBHBIX PabOT MO AMCIMIUIMHE OOYYAOIIMXCS 3a0YHON (HOPMBI
o0y4eHus1, Ipe/IcTaBIeHb! B Tabmune 19.

Tabnuia 19 — [lepeyeHb KOHTPOJIBHBIX padoT

Ne n/n [epeueHb KOHTPOJIBHBIX PAOOT

He npexgycmotpeno

44 Bsaumuas 010kupoBka (Tynuk, deadlock): mpumeps u cxeMaTU4eCKuii
PHUCYHOK.

45 [InaHupoBaHKE NEPUOAMYECKUX 3a/1a4: ONUCAHUE.

46 ITnanupoBanue: JloaroBpeMeHHbIH NIAHUPOBLIMK: ONUCAHKE, LIENH.

47 ITnanuposanue: CpeHeCpOUHBIH NIAHUPOBIMK: OIUCAHHE, LENH.

48 [InanupoBanue: KpaTkocpouHbli INIAHUPOBIIUK: OMUCAHUE, LIETH.

49 [InmannpoBaHue NEPUOIUIECKUX 3324 YCIOBUS BHIIIOTHEHNUS,
K03 (HUIMEHT HCHOIB30BaHUsI IpoLieccopa.

50 Aunropurum manuposanus First-Come First-Served: cBolicTBa, 0cCOO€HHOCTH.

51 Aunropurum maHuposanust Round-Robin (nukinyeckoe maHupoBanue):
CBOIicTBa, 0COOEHHOCTH.

52 Aunroputwm mianupoBanusi Shortest-Job-First: cBoiicTBa, 0cOOCHHOCTH.

53 AJTOPUTM IJIAHUPOBAHHUSI MHOTOYPOBHEBbIE OUepeIM C 0OPATHOM CBSA3BIO:
CBOIicTBa, 0COOEHHOCTH.

54 Anroput™m mianupoBasusi Rate Monotonic: cBoicTBa, 0COOEHHOCTH.

55 Aunroputm ianupoBanusi Earliest Deadline First: cBolicTBa, 0cOO€HHOCTH.

56 AHanu3 3¢ pEeKTUBHOCTH ITAHUPOBAHMS: IIEPESYHUCIIUTD M KPATKO OIUCATh
noka3atenn 3pHEeKTHBHOCTH.

57 [IpepbiBaHus: onpeneacHUe, HA3HAYCHUE.

58 MackupoBaHue pepbIBaHINA: THIBI MACKHPOBAHHSI.

59 Tabauua npepblBaHU: ONUCaHUE.

60 [Iponenypbl 00pabOTKU NPEPHIBAHUMN: THITbI, OIUCAHHE.

61 Dyukuumu cinyx6 Bpemernn OCPB.

62 OcHOBHBIE Onepanun cpeaAcTB padboTsl ¢ Taiimepamu B OCPB.

63 Cranpapt POSIX: onucanue, Ha3HaueHHE.

64 Crangapt ulTRON: onucanue, 3a1a4u, IPUHLIUIIBI IPOSKTHPOBAHUSL.

65 Crangaptr OSEK/VDX: onucanue 1 Ha3HaYCHHE.

66 Crangapt DO-178: onncanue, Ha3HAUYEHHE.

67 Crangapt MILS: onucanue, Ha3HaYeHNE, OCHOBHBIE KOHIICTIIINN U
APXUTEKTYypa.

68 Cranmapt ARINC-653: onncanue, Ha3HAYEHUE, CEPBUCHL.

69 Bpemennrie napamerpsl OCPB: nepedncienne, KpaTKOe ONMUCAHHE.

70 Bpemennsie napamerpsl OCPB: Bpemst OTKJIMKa Ha IpephIBaHUE.

71 Bpemennsie napamerpsl OCPB: Bpems nnepekiitoueHus KOHTEKCTa.

72 Bpemennsle napametpsl OCPB: 3anasapiBaHue gucneTyepa.

73 KoHuenuus M30JMpOBaHHBIX Pa3/IeIOB: IPOCTPAHCTBEHHOE pa3/ieIeHHUe.

74 KoH1enuus 130JMpOBaHHbIX Pa3/iesIOB: BPEMEHHOE pa3/ieeHHUsl.

Ilepeuenr TeM Jusi KypcOBOTO IPOEKTHPOBAHMUS/BBIONIHEHHS KypCOBOH paboThI
npezcTaBieHsl B Tabmuie 17.
Tabmuua 17 — TlepeyeHb TeM 1JIsl KypcOBOTO NPOSKTUPOBAHMS/BBIIIOIHEHUS] KypCOBOH paboThI

No /i1 [IpumepHsIii TIepedeHs TeM ISl KypCOBOTO IPOSKTUPOBAHUS/BBIITOTHEHUS
- KypcOBO# paboThI

YueOHbIM IUIaHOM HE NPEyCMOTPEHO

Bonpocsl s mpoBenEHWs INPOMEXKYTOYHON aTTECTAllMd B BHAE TECTUPOBAHUS
npezcTaBieHbl B Tabuie 18.

Ta6nuua 18 — [IpumepHsIil epeveHb BOMPOCOB LISl TECTOB

Ne i/t [IpuMepHBIii TepedeHb BOPOCOB JUIsI TECTOB

He npenpycmotpeHo

10.4. MeToauueckue MaTepHuabl, onpeaessomue MIPOLIE Y PBI OILIEHUBAHMS
WMH/IMKaTOpPOB, XapaKTEPU3YIOUIMX JTambl (OPMUPOBAaHHMS KOMIICTECHLMI, COAepKarcs B
JIOKANbHBIX HOPMATHBHBIX akTax [ YAII, periaMeHTHPYIOUX TOPSAOK H MPOLEIypYy
MPOBEJICHUS TEKYIIEro KOHTPOJIS YCIEBAEMOCTH U MPOMEXYTOYHON aTTECTALMU 00yUaroluXcs
I'YAIL

11. Meroauueckue yKasaHus 111 06yqa}0mnxc5{ 110 OCBOCHHIO JUCIUIIIIMHBI

11.1. Meroauueckue yka3aHusi /il OOy4alOUIMXCS 10 OCBOCHHIO JIEKIHOHHOTO
Marepuaia

OCHOBHOE Ha3HAuYCHHE JIEKIMOHHOTO Marepuaia — JIOTMYECKH CTPOWHOE, CHCTEMHOE,
riyOoKoe M SICHOE M3JIOKeHHe yueOHoro marepuana. Ha3sHaueHue COBPEMEHHOIl JEKIMH B
paMKax AMCLUUIUIMHBL HE B TOM, YTOOBI MOJYYHTHh BCIO MH(MOPMALHIO MO TeMe, a B OCBOCHHHU
(yHIaMeHTaJ bHBIX NpPOOJEeM JMCUMIUIMHBL, METOJOB HAy4YHOrO MO3HAHMS, HOBEHIIMX
JIOCTH)KEHUH Hay4yHOW MbIciu. B yueOHOM mpolecce JeKIMsi BBIIOIHAET METOA0IOTHYECKYIO,
OpraHu3alHOHHYI0 U HHOOPMAUMOHHYIO QyHKIWH. JISKIHs pacKkpblBacT MOHITHUHHBIN armapat
KOHKPETHOI 007acTn 3HaHus, e€ MPoOIEeMBl, TaeT LEeNbHOE MPEeICTaBICHHE O AUCLHILUIUHE,
[I0Ka3bIBaCT B3aUMOCBS3b C JPYTHMHU JUCIUIUIMHAMHU.

[Inanupyemele pe3yabTaThl IPU OCBOCHUH 00YJAIOIINMHUCS JICKIMOHHOTO MaTepraa;

— TOJNyYeHHWE COBPEMEHHBIX, IIEJIOCTHBIX, B3aMMOCBSA3AaHHBIX 3HAaHWH, YpPOBEHb
KOTOPBIX OTIPEENSIeTCs eJIeBOM YCTAHOBKOM K KaXKI0H KOHKPETHOU TeMe;

— TNOJyuYeHHE OIbITa TBOPUECKON pabOThl COBMECTHO C IPETIOaBATEIIEM;

— pa3BuTHE TNPO(ECCHOHATBHO-IECTIOBBIX  KadyecTB, JIIOOBH K MpEeaMeTy |
CaMOCTOSTEIBHOTO TBOPYECKOTO MBIIIICHHSI.

— MOSIBJICHHE HEOOXOIMMOro HHTEpeca, HEOOXOAMMOrO [Tl CAMOCTOSITEIIBHON PaboThI;

— TOJNy4YeHHWEe 3HAaHMH O COBPEMEHHOM YPOBHE pa3BUTHS HAyKH WM TEXHUKH H O
MPOTHO3€ WX Pa3BUTHS Ha OJIOKaiIINe To/pl;

— HAYYUThCS METOIMYECKH 00pabaThiBaTh MaTepuai (BBIACIATH IJIABHBIC MBICIH H
MOJIOXKEHMS, TIPUXOJMTh K KOHKPETHBIM  BBIBOAM, MOBTOPATH MX B  Pa3jIMYHBIX
(hopMynupoBKax);

— MOJIyYeHHE TOYHOTO NOHMMAaHHUS BCEX HEOOXOAMMBIX TEPMUHOB U MOHSATHH.

JlekMOHHBIE MaTepwad MOXET COMPOBOXKAATHCS JIEMOHCTpalMed CilaloB U
UCIIONB30BAHUEM pA3JaTOYHOrO MaTepuana Mpu IMPOBEAECHUH KOPOTKHX AMCKYCCHH 00
0COOCHHOCTSIX MPUMEHEHHS OT/ACIBHBIX TEMATHK 110 JUCLUILINHE.

11.2. Meronuyeckue ykasaHus ATl OOYYAIOMUXCS IO BBINOJHEHUIO J1a0OPATOPHBIX
pabot

B xoxe BbINONHEHHS 1a0OpaTOpHBIX pabOT oOydYarouiics [OODKeH YIiIyOuTb H
3aKpeNuTh 3HAHUS, MPAKTHYECKHE HABBIKH, OBJAJETh COBPEMEHHONW METOMMKOH M TEXHHKOM
IKCIICPUMEHTa B COOTBETCTBUHM C KBAIH(HMKAIMOHHON XapaKTePUCTUKOH 00ydaromerocs.
BrinosnHeHne 1a00paTOPHBIX PaboT COCTOMT M3 IKCHEPHMEHTAIBHO-IPAKTUYECKOM, pacueTHO-
AHAINTHYECKON YacTeil U KOHTPOJIbHBIX MEPOIPHUSITHH.




BeinonHenue 1abopaTopHbIX pabOT 00ydYaromMMCs SIBISETCS HEOTHEMIIEMOW YacThIO
M3yYCHHS MUCUUIUIMHBI, ONPEIENIeMOll y4eOHBIM IUIAHOM, M OTHOCHTCSL K CpPEICTBaM,
00€eCIeYHBAIOLINM PEIICHHE CIICAYIOIMX OCHOBHBIX 3a/1a4 00yYaroIerocs:

— mnpuoOpeTeHHe HaBBIKOB HCCJIEIOBAaHHs IPOLIECCOB, SBICHUH ©  OOBEKTOB,
H3y4aeMbIX B paMKax JAHHOH AMCUMUIIINHEL,

— 3aKpeIUICHHe, Pa3BUTHE M JETAlHM3alMs TEOPETHYCCKHX 3HAHWH, IOIYYCHHBIX Ha
JICKLISX;

— TOJyYeHHE HOBOM MH(OPMAIMH [0 U3yIaeMOW TUCIMILIHHE;

— mnpuoOpereHHe  HAaBBIKOB  CaMOCTOSTENBHOW  paboTel ¢ 1abopaTOpHBIM
obopymoBaHueM 1 IpUOOpaMu.

3aganue U TpeOGOBAHUS K NPOBEACHUIO J1a00paTOPHBIX paboT

— Kaxnas JIP BbimosHsIeTCS 110 MHANBUYAIEHOMY 33/1aHHIO, BBITAHHOMY CTYJCHTY
MIpEnoaaBaTeseM;

— B 3aganuun n0mKkHO OBITH YeTKO c(OpMyIMpOBaHa 3a/1a4a, BeionHsemas B JIP;

— JIP nomxHa BBINOIHATECS HAa OCHOBE ITOJIyYEHHBIX TEOPETHUECKUX 3HAHUH;

— Brmonnenune JIP O/mMKHO OCYIIECTBIISATHCS HA OCHOBE METOAMYECKUX YKa3aHMUH,
MIPEIOCTABIISIEMbIX IPETIOIaBaATEIIEM;

— JIP nomxHa BBINONHATHCS B CHENUAIM3HMPOBAHHOM KOMITBIOTEPHOM KJacce U
MOXeET OBITh J0paboTaHa CTYACHTOM B JOMAIIHUX YCJOBHSIX, €CIIH IO3BOJISET
110;

— HWrorom BeimonHeHHo#t JIP siBisieTcst OTYET U IEMOHCTpALMs PE3yJIbTaTOB PAOOTHI
MPEMO/IaBaTENIO B SJIEKTPOHHOM BHJIE.

CrpykTypa 1 hopma oTyera o s1abopaTopHoii padore
ITocranoBka 3aga4m;

— ConeprkaHHe TAaNoOB BbIOJHEHHUS;

— Jluctunr nporpammsl Ha SIBY Cu.

— Kontponbubsie Tecthl. Ilompasmen comepuT HAOOPbI HMCXOAHBIX JNAaHHBIX H

MOJTyYECHHBIE B XO/IE BBINOJIHEHHUS IPOTPAMMBI PE3yJIbTATHI.
— OO6ocHOBaHHKE MOJTYYEHHOTO pe3yabTaTa (BBIBO/);
T.x. utorom BbinosHenus JIP sBisercss He OT4eT, a JEMOHCTPALMS PE3yIbTaTOB PAdOThI

B OJICKTPOHHOM BHJE, TO CTYICHT [OJDKEH IPOJEMOHCTPHPOBATh IPEIOJaBaTeNI0, Kak
TOJTyYEHBI PE3yJIbTaThl PaOOTHI.

TpeboBanus kK 0hOPMIICHHIO 0TYETa O Ja00pPATOPHOI paboTe
— JlaGoparopras pabora (JIP) mpenocraBisieTcss B INEYaTHOM/WIM 3JICKTPOHHOM
BHJIC;
— JIP nomxna umers tutynsHbld juct (IOCT 7.32-2001 m3ganus 2008 roma) c
Ha3BaHUEM M MOJAIMHUCHIO CTYICHTa, KOTOPBI ee cienan u opopmu,
— Crynenr gomwked 3amututs JIP. OTMeTka o 3ammrTe IOMKHA HAXOMUTHCS HA
TUTYJIBHOM JIUCTE BMECTE C MOJIUCHIO NPEIO1aBaTes.

11.3. Meroauueckue yKa3aHusi uisi 00y4aroIUXCs 0 MPOX0XKICHUIO CAMOCTOSTEIBHOM
padoTsI

B x0/ie BBINOJHEHUSI CAMOCTOSITENILHON pabOoThI, 00yYaromMiicss BHIIOIHACT paboTy IO
3alaHUI0 M IIPY METOJUYECKOM PYKOBOACTBE IpenojaBatess, HO 0e3 ero HemocpeiACTBEHHOro
y4acTusl.

Jns obyuaromuxcst mo 3a04HOi (opMe OOyueHHs, CaMOCTOSATENbHas paboTa MOKET
BKJIFOUATh B ce0sl KOHTPOJIBbHYIO padoTy.

B mporecce BBIMOMHEHHS! CaMOCTOSTENBHONW paboThl, y obydaromerocs (popMupyercs
enecooOpasHoe IaHUPOBaHUE Paboyero BPEMEHH, KOTOPOE MO3BOMISET MM Pa3BUBATh yMEHHUS
1 HaBBIKM B YCBOCHHM M CHCTEMATH3alMH MPUOOPETAEMbIX 3HAHUM, 0OECreYrBaeT BBICOKHIA
YPOBEHb YCIIEBaEMOCTH B MEPHOJ OOy4YEHHs, [IOMOraeT IOJYyYHTh HABBIKUA ITOBBIIICHUS
IpoQeCCHOHANTBHOTO YPOBHSI.

MeToiMueCKUMH  MaTepuajaMH,  HAlpaBiSIOM[MMH  CaMOCTOSTENIbHYIO  pabory
00yYarOLIUXCSASBISIOTCS

—  y4eOHO-METOANYESCKUI MaTepual N0 JUCUUILINHE;

—  METOJMYECKHE YKa3aHHS I10 BBINOJHEHHIO KOHTPOJBHBIX paboT (Iuisi 00yYaromumxcst
10 3209HOU (popMe 00yUCHHS).

11.4. Meronuveckne yKkazaHusi JUIs OOYyYaroIIUXCS IO TIPOXOXICHUIO TEKYIIEro
KOHTpOJISl yCIIEBAEMOCTH.

Texymuii KOHTPOJNB YCHEBAEMOCTH IIPEIyCMaTpUBacT KOHTPOJb KadyecTBa 3HAHUM
00y4aroMxcs, OCYIIECTBISIEMOTO B TCUCHHE CEMECTPa C IEIbI0 OLCHUBAHUS XO/1a OCBOCHUS
JIACIUITIHHBL.

11.5. Meroauueckue yka3aHusl Ui OOyYarOIMXCS 110 MPOXOXKICHUIO MPOMEKYTOYHOM
aTTeCTAlMU.

IIpomexyrouHas  aTrectanus  OOydYalOIIMXCS ~ NPEIyCMaTPUBAET  OLICHUBAHHE
MPOMEXYTOUYHBIX ¥ OKOHYATENbHbIX PE3yJbTaTOB 00y4deHHs 1o aucuuiuinHe. OHa BKIIOYAeT B
ceost:

— 3a4eTr — 3T0 (hopMa OLICHKM 3HAHUH, MOJTYYCHHBIX OOYYarOIIMMCS B XOA€ M3yUYCHUS
y4eOHOM TUCLUUILIMHEI B [IEJIOM HIIH TPOMEXYTOUYHas (110 OKOHYaHHH CEMECTpa) OLCHKA 3HAHUI
00y4aromuMest 110 OTACNIBHBIM pa3JeiaM TUCLUIUIMHBI ¢ aTTECTAllMOHHON OLEHKOH «3a4TeHO
WM «HE 3aUTEHON.



JIuct BHeceHUs n3MEHEHHH B pabouyt0 NPOrpaMMy JHCLUILIMHbBL

Jlata BHECeHUs
M3MEHEHHH U
JIOTIOJTHEHHUH.
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