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AnHHOTAIUSA

Jucunninna «CHcTeMbl pealbHOr0 BPEMEHH» BXOAUT B 00pa3oBaTENIbHYIO MPOrpamMMy
BbICIIIEr0 00pa30BaHus 10 HaNpaBlIeHUIo noarotoBky/ crnennanbHocty 09.03.01 «MudopmaTuka
U BBIYUCJIMTENbHAS TEXHHKa» HANpPaBICHHOCTH «ABTOMATH3HUPOBAHHBIE CHCTEMbI 0OpabOTKH
uHpOpMalUK U yrpasiaeHus». [luciuruinza peanusyetcs kadenapoit «Nel4y.

JlucuuinHa HaueneHa Ha (JOPMHUPOBAHHE y BBITYCKHHKA CICIYIOLINX KOMIICTCHIHA:

TIK-3 «CrnocobeH pa3pabaTbIBaTh KOMIIOHEHTBI CHCTEMHBIX IIPOTPAMMHBIX IPOIYKTOBY

CozepxaHue JUCHUILUIMHBI OXBATHIBAET KPYT BOIIPOCOB, CBA3aHHBIX C IPOSKTUPOBAHUEM U
pa3paboTkoit HaJeKHBIX u OTKa30yCTOHYUBBIX MPOrPaMMHBIX TIPHIOKECHUH,
(GYHKLHMOHUPYIOIMX Ha IIaTGOpMe ONEpalMOHHBIX CHCTEM PEalbHOr0 BPEMEHH, C MOMOLIBIO
COBPEMEHHBIX METOJIOB, AJITOPUTMOB, NPOTPAMMHBIX MakeToB M cpex. Ilo3Bonser momyduTh
(byHIaMEeHTaNbHbIE TEOPETHYECKHE 3HAHMS M NMPUOOPECTH NMPAaKTHYECKHE HABBIKM B 00JAaCTH
aHanu3a TpeOOBaHUMN U Pa3pabOTKU CHCTEM PEaIbHOrO BPEMEHH.

[IpenopaBaHne JUCHUIUIMHBI IpeAyCMaTpHBacT CleAyionpe (OpMbl OpraHU3aLUH
yueOHOro Impoliecca: JIeKIMH, Ja0opaTopHble pabOThI, CaMOCTOsTEeNbHas paboTa CTy/AEHTa,
KOHCYJIbTALlUH.

IIporpammoii JUCUMIUIMHBI TPELYCMOTPEHBI CIEAYIONIME BHIbI KOHTPOJSL: TEKYIIUH
KOHTPOJIb YCHIEBAEMOCTH, IPOMEXYTOUHAs aTTecTanus B Gpopme 3auera.

OO1as Tpy10eMKOCTb OCBOEHMS JHUCLMIUIMHBI COCTaBIsIeT 3 3auyeTHbIX eIuHuLbl, 108
YacoB.

SI3bIK 00yUEHHMS 1O JUCHHUIUIMHE KPYCCKHU »

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 IUIaTQOpMEe OINEPALMOHHBIX CHUCTEM pEajbHOTO 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
KOMITCTEHIMSIMH WM UX 4YacTsMU. KOMIeTeHIMY U MHIUKATOPhl UX JIOCTHXKCHUS 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 HPOAYKTOB
HPOTrPaMMHBIX Y . Y Iporp PRy
UL IIeJIEBOH OIEPallIOHHON CHCTEMBI, paboTaTh C
HPOAYKTOB

JIOKyMEeHTanuen

T1K-3.B.1 BiajieTh HaKMCaHKUEM UCXOJHOTO KOJIa
[IPOTrPaMMHBIX MPOIYKTOB JJISI [[EJIEBBIX
OIEPAJMOHHBIX CHCTEM, TEXHOIOTUSIMU
pa3pabOTKU U OTJIAJKHA CUCTEMHBIX IIPOIYKTOB,
HaBBIKAMHU PacIpeIeJICHHOr0 U MapajulebHOr0
MIPOrPaMMHPOBAHUS

2. Mecro gucuumiuHsl B ctpykrype OI1

JucuunirHa MOKeT 0a3UpOBaThCsl HA 3HAHUSX, PaHEe MPUOOPETEHHBIX 00YYAIOINMHCS
[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. KonTekcT 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 CHHXPOHH3ALIMH.
MexaHu3MBl MEX3aJadyHOM CHHXPOHHM3ALUH 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:




IPHOPUTETHBIE,  OecnpuopHTEeTHBIE.  becnpuOpHTETHBIE — AITOPUTMBI
IUIAHUPOBAHUs: IulaHupoBaHue 1o npuHuumy FIFO, nuxianyeckoe

[UTaHUPOBAHUE Round-Robin. Anroput™ [UTAHUPOBAHUS c
MHOTOYPOBHEBBIMH OUYEpEIsIMH C OOpaTHBIMH CBSI3IMH. [IpHOPUTETHI:
CTaTHYECKHUE, JIMHAMHYECKHE. IpuopurerHbie TUIAHUPOBIIUKH:
BBITCCHSIIOLIIHE, HEBBITCCHSIOLIINE. CraTnueckue QITOPUTMBI
[UIAHUPOBAHUSL. Juuamuveckue AITOPUTMBI TUIAHUPOBAHUSL.

JluHaMH4YecKWe ~ airOPHTMBI  IUIAHUPOBAHHS  C  JHHAMHYCCKHMHU
npuopureramu: EDF (earliest deadline first), LLF (least laxity first).
JluHaMHYecKHe ~ aJrOpUTMbl  IUIAHHPOBAHHMS  CO  CTAaTHYECKUMHU
npuoputeramu: RMS (rate monotonic scheduling), DMS (deadline
monotonic  scheduling). Ilepmommueckme (timeline scheduling) wu
arnlepuoIMuecKue  anroputMbl  IianupoBanus  (/kekcona, [opHa).
Anroputmbl Ha 06a3e cepBepa cobwituii (polling server, deferrable server,
priority  exchange, sporadic server, slack stealing). Awnanus
3(hGEKTUBHOCTH IITAHMPOBAHUSI.

JTUCLIUIT
JIHBI
Cemectp 7
1 OCPB QNX: HacTpoiika, UCIIOJIb30BaHUE CPEJIbI 2 9,10
paspabotku, APl-unTepdeiic.
2 Msuoromnorounsie nporpaMmsl B OCPB QNX 4 1, 2,9,
10
3 Honutuku mianuposanust B OCPB QNX 3 3,9,10
4 Mexanusmel IPC: MexaHH3MBI MeK3a1a9HOMI 4 4,5
cunxponusauu B OCPB QNX
5 Mexanusmsl IPC: MeXaHU3MBI MEX3a1a4HOr0 OOMEHa 4 4,5
nanHeiMu B OCPB QNX
Bcero 17

4 Opranu3anusi B3auMoOZEHCTBHS MeXay 3agadamu. Pecypc. IIpoGmemsr
CHHXPOHHM3ALMU: B3auMHas  OJIOKMPOBKA, WHBEPCUS IPUOPHUTETOB.
[IpoTokonsl gocTymna K pecypcam: IMPOTOKOJ HAacjeJOBaHUs IPUOPHUTETOB,
TIOTOJIOYHBIA MPOTOKOJI. MeXaHH3Mbl CHHXPOHH3AINNA U B3aHMOJICHCTBHUS
3agau (IPC): mbroTekchl, ceMadopbl, CUTHAIBI, YCIOBHBIC MEPEMECHHBIC,
Oapbepbl, COOOICHNUS], TOYTOBBIE SIIUKH, O4EPEAN COOOIICHUM.

4.5. KypcoBoe IpOEKTHPOBaHHE/ BBIIOIHEHUE KYPCOBOIl pabOThI

YueOGHbIM IUIAaHOM HE MPEYCMOTPEHO

4.6. CamocTostenbHas paboTa 00yydaronxcst

Bunpr camocTosiTenbHOM pa6OTLI 1 €€ TPYAOEMKOCTb ITPUBC/ICHBI B TaGJ’II/IHe 7.

5 Vupasnenune namsateio B OCPB. Menemkep mnamsaru. IlpepbiBanus.
Ocob6ennocru apaiisepos OCPB. Yacs! u taiimepbl. OCHOBHBIE BpEMEHHbBIE
XapaKTEPUCTUKH.

6 0630p cranmaptos: POSIX, ulTRON, ucOS.

7 0630p OCPB: QNX, VxWorks, LynxOS, PikeOS.

8 Crangaptet OCPB B ob6nactu aBmammm: ARINC 653, MILS, DO-178.

Konuenuust m3onupoBaHHbIX pasjenos. IIpocTtpaHcTBeHHOE pasjeieHue.
BpemenHoe pasaencHue.

9 OCPB QNX. O3znakomienue u Hactpoiika QNX, Mcronbp30BaHHE Cpebl
paspabotku, APl-unrepdeiic QNX.
10 POSIX  Threads. @yukiuu ympasieHus ImOTOKaMu.  DyHKIUU

CHHXPOHHU3ALIUU TIOTOKOB.

4.3. Tlpaktuueckue (CEeMUHAPCKUE) 3aHITUS
TeMbl MPAKTUUSCKUX 3aHITHH M UX TPYAOEMKOCTb IPUBE/ICHBI B TAOIHIE 5.

Tabnuua 5 — [IpakTHUecKe 3aHATHS U HX TPYJIOEMKOCTh

No
Neo TeMBbI IPaKTHYECKUX . | TpymoeMKocCTs, | pa3ueia
p . DOpMbI IPAKTHIECKHUX 3aHATHI pyA »|Pasi
n/n 3aHATHI (1ac) TIMCIIT
JIMHBI

Tabnmia 7 — Bujsl caMOCTOSTENFHON pabOThI H €€ TPYA0EMKOCTh
Bun camocrostensHO# paboTh Beero, | Cemectp 7,
4ac qac
1 2 3
V3ydeHne TeopeTH4ecKoro MaTepuana
30 30
nucuumnssel (TO)
Kypcosoe npoekruposanue (KII, KP)
PacuetHo-rpaduueckue 3ananus (PI'3)
Beinonuenue pedepara (P)
[MoaroroBka K TeKyIeMy KOHTPOIIO 20 20
yeneBaemoctr (TKVY)
JHomamrnee 3ananue (J13)
Konrposnbhbie padbotsl 3a04anK0B (KP3)
[ToaroToBka K mMpOMeKyTOIHOM 7 7
atrecraiuu ([TA)
Bcero: 57 57

YueOGHbIM MIaHOM HE MPEyCMOTPEHO

4.4. JlaGopaTopHble 3aHATUS
TeMbl 1a00OPATOPHBIX 3aHATHI U UX TPYJAOEMKOCTh IPUBECHBI B TA0IHIIE 6.

Tabnuua 6 — JlabopaTtopHble 3aHITHsI U UX TPYJOEMKOCTh

5. TlepeyeHb yueOHO-METOANIECKOTO OOECIICUCHHS

JUISt CAMOCTOSATENbHOM paboThI 00Y4arOMIMXCsl 10 JUCLUILIHHE (MOJLYJIIO0)
YuyeOHO-METOMYECKHE MaTepuaibl ISl CaMOCTOSATEIbHOH paboThl 00yYaloIMXCsl yKa3aHbl B

ma. 7-11.

6. IlepeveHb MeYaTHBIX U AIEKTPOHHBIX YUCOHBIX U3TaHHUIA
[lepeueHp neyaTHBIX M AJIEKTPOHHBIX YYECOHBIX U3/1aHU IPUBECH B Tabuuie 8.

Tabmua 8— [lepeueHb MEYATHBIX M 3JICKTPOHHBIX y4eOHBIX M3IaHUI

Ne TpynoemkocTh Ne
HawnmeHnoBanune 1ab0paTopHBIX paboT pyA ’
n/a (1ac) pasjaena

HIudp/
URL aapec

bubnmorpadudeckas ccbuIKa

Kommaectso
9K3EMILTIPOB B




Tabmuna 11— Ilepedyens HHGOPMAIMOHHO-CIIPABOYHBIX CHCTEM

Ne ni/mt HaumenoBanue

oubnoTexe
(KpOMe 3TIEKTPOHHBIX
9K3EMILBIPOB)
004.4(075) | CereBble onepanuonHble cucteMsl [Tekcr] : yueGHOE 3
0-54 nocobue / B. T'. Onudep, H. A. Onudep. - M. u ap. :

[Murep, 2003. - 538 c. : puc. - (YueOHUK 17151 By30B). -
bubamorp.: ¢. 525 - 526 (21 Hass.). - ISBN 5-272-00120-6

He npenycmotpeno

004.4 OmneparoHHasi CHCTeMa PEeaTbHOTO 3
3-96 Bpemern QNX [Tekcr] : ot Teopun k npaktuke / C. H.

3buIb. - 2-¢ u31. - CII6. : BXB - Ilerepbypr, 2004. - 192 ¢ :
puc. + 1 a1. ont. auck (CD-ROM). - ISBN 5-94157-486-X

9. MatepuanbHo-TexHIYEeCKas Oa3a
CocTtaB  MaTepHalbHO-TEXHHYECKOHl  0a3bl, HEOOXOAMMON Ui  OCYIIECTBICHHS
00pa3oBaTenbHOro Mpolecca o AUCHUILIMHE, PeCTaBieH B Tadauiel2.

Tabnuia 12 — CoctaB MaTepuanbHO-TEXHUIECKON Oa3bl

:98.10 p.
681.3 CoBpemeHHbIe onepannoHHble cucteMsl [ Teker] = Modern | 1
T18 operating systems / O. Tanen6aym ; pex. E. Ctporanosa ;

nep. A. Jleontses. - 2-e u3a. - CII6. : [IMTEP, 2005. -
1038 c. : Tabu., puc. - (Kimaccuxa Computer science). -
bubmuorp.: c. 989 - 1020. - And. yxas.: c. 1021 - 1037. -
ISBN 5-318-00299-4 (pyc.). - ISBN 0-13-031358-0
(anru.) : 549.90 p.

Ne HaumeHnoBanue cocTaBHOM yacTu Howmep ayauropuu
n/n MaTepHalIbHO-TEXHUYECKOH 0a3bl (1pu HEOOXOAUMOCTH)

1 | MynbruMenuifHas JeKIMOHHAS ayUTOPHS

2 | KomnbloTepHslii Ki1ace

004.4 S3bix nporpammupoBanus C [Texer] = The C 1
K36 programming Language : nep. ¢ auri. / b. B. Kepuuran, [I.
Putun. - 2-e uzn., nepepad. u gom. - M. u ap. : Bunbsmc,
2006. - 304 c. : puc. - (Cepust KHHT 110
nporpammupoBanuio ot Prentice Hall). - 3arm. 06:1. : ANSI
C. - IIpenm. ykas.: c. 284 - 289. - ISBN 5-8459-0891-4. -
ISBN 0-13-110362-8 (anra.) : 70.00 p.

10. OuenouHsble cpeacTBa UIsl IPOBEACHUS IPOMEKYTOUHOH aTTeCTallul
10.1. CoctaB OLECHOYHBIX CPEIACTBIUIS IPOBEIACHHS IPOMEXYTOUHOH aTTecTaln
00y4aroImXxcs M0 JUCHUIUTMHE TpUBeIeH B Tabmuie 13.
Tabmuna 13 — CocraB OLIEHOYHBIX CPEJICTB JJIsl TPOBEJCHUS IPOMEXKYTOYHOM aTTeCTAIlMU

By npomMexyTouHOH aTTecTaluu [TepeyeHb OLIEHOYHBIX CPEACTB

3auer CnHCcOK BOIIPOCOB.
3ajaun.

7. IlepedeHb 3/IEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB
HH(pOPMALMOHHO-TEIEKOMMYHUKALIMOHHOM ceTr «IHTepHeT»
Ilepeuens 3JIEKTPOHHBIX 00pa3oBaTeNbHbIX pecypcoB nH(pOpPMaLMOHHO-
TEJNICKOMMYHHMKAIMOHHON ceTH  «VIHTepHeT», HEOOXOMMMBIX JUII OCBOCHMS JTHCLMIUTHHBI
npuBe/icH B Tabnuue 9.

10.2. B kadyecTBe KpPHTEPHUCB OICHKH YPOBHS C(HOPMUPOBAHHOCTH (OCBOCHHS)
KOMIIETCHIIMH OOY4YarOIMMHKCS TPUMEHSETCsS S5-0ajbHasi IIKaua OLUEHKH CHOPMUPOBAHHOCTH
KOMIIETCHIIMi, KOTOpas IpuBesieHa B Tabiuue 14. B TeueHne cemecTpa MOXKET UCIIONIB30BATHCS
100-0annpHast — mKama — MOJAYJIBHO-PEHTHHTOBOW  CHCTEMBI  YHHBEPCHTETa,  MpaBUia
HCIIONB30BaHUSI KOTOPOH, YCTAHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJIbHBIM HOPMATHBHBIM aKTOM
I'YAIL
Tabnuia 14 —Kpurepun oueHKr YpOBHsI CHOPMHUPOBAHHOCTH KOMITETCHIIMI

O1eHKa KOMIIETEHIAN

XapakTepucTrKa ChOPMHUPOBAHHBIX KOMITCTCHIINM
5-GauTbHast IKaIa paKtep bopp

Tabmuma 9 — IlepeueHb ONEKTPOHHBIX O0Opa30BATEIbHBIX PECYPCOB HH(OPMALKOHHO-
TEJIeKOMMYHUKAIIMOHHOU ceTu «HTepHeT»

URL anpec HanmenoBanue
Intuit.ru YdeOHbIe KypChl

8. IlepeueHp MHOOPMATMOHHBIX TEXHOIOTHIA
8.1. Ilepeyenr nporpaMMHOro oOOECIEUCHHs, HCIOIb3YEMOTr0 IIPH OCYLIECTBICHUU
00pa30BaTeIbHOrO MpoLecca Mo JUCLUILTHHE.
IlepedeHp UCONB3yEMOro MPOrPAMMHOr0 obecieueH st npeacTasieH B Tadmuie 10.

Ta6nuua 10— Ilepederp nporpaMMHOro obecreueHus

— oOyuaronuiicsi TayOOKO M BCECTOPOHHE YCBOWIJI IIPOrPaMMHBIi
Marepuait;

— YBEPEHHO, JIOTHYHO, TIOCIICOBATEIFHO U TPAMOTHO €0 H3J1aracT;

— ONMHUPAsCh HA 3HAHUS OCHOBHOW M JOMOJHHUTEIBHON IJHTEPATYpHI,
TECHO MPHBA3BIBACT YCBOCHHBIC HAYYHBIC MMOIIOKEHHS C MPAKTHICCKON
JIeATEIbHOCTBIO HAIPABIICHHS;

— yMeJi0 00OCHOBBIBACT U apIyMEHTHPYET BbIIBUIACMbIC UM H/[ICH;

— JIeJIaeT BLIBOJIbI U 00001EHNS;

— cBOOO/IHO BJIAJICET CHCTEMOI CIICHHATN3UPOBAHHBIX ITOHATHIA.

«OTJIIMIHO»
<Ga4TCHO»

Ne i/ HaumenoBanue

He npenycmotpeno

8.2. [lepeuenn HH(OPMALIHOHHO-CIIPABOYHBIX CHCTEM,UCIIOJIb3YEMBbIX npu
OCYLIECTBICHUH 00pa30BaTEILHOrO MPOLECCA 110 AUCLIHUILIIHHE

TlepedyeHp HCMONB3yeMbIX HH()OPMAIIMOHHO-CIIPABOYHBIX CHCTEM IIPEACTABICH B
Tabumue 11.

— 00yyaronuiicsi TBEpAO YCBOWII IPOrPaMMHBII MaTepuall, IpaMOTHO U
[0 CyHOIECTBY M3JIaraeT ero, OMNHPasCh Ha 3HAHHS OCHOBHOW
JIUTEPATYPBI;

— HE JIOMYCKAeT CYIIECTBEHHBIX HETOYHOCTEIT;

— YBSI3bIBACT YCBOCHHBIC 3HaHHS C MNPAKTHYECKOW JESATEIbHOCTHIO
HaIpaBJICHUS;

— apryMEeHTHPYET Hay4HbIC MTOJI0XKCHHUS;

— JIeJIaeT BBIBOJIbI U 0000IEHNS;

— BJIQJICET CUCTEMOM CIICIUATM3UPOBAHHBIX TOHSITHH.

«XOpOLIO»
«3a4YTCHO»




OrieHKa KOMITETEHI N

5-GaiuTbHas IKaa

XapakTepucTiika chOpMHUPOBAHHBIX KOMITCTSHIIMI

(WCET). XapakTeprCTHKH 33/1a4. PeryisspHOCTbh aKTHBAIMY 3a/1a4H.

— oOyuaronuiicss yCBOMI TOJIBKO OCHOBHOM IPOrpaMMHbIH MaTepHall,
[0 CYLIECTBY H3JIaraeT €ro, OMMPasCh Ha 3HAHHSA TOJIBKO OCHOBHOM
JIMTEPATYPBI;

— JIOIyCKAeT HECYIECTBEHHbIE OLIMOKU U HETOYHOCTH;

«yJIOBJICTBOPHUTEIILHOY .
— HCIIBITBIBAET 3aTPyIHEHHMS B HPAKTHYECKOM NPUMEHEHMH 3HAHWMH
«3AUTEHO»
HAIpaBJICHUS;
— c1a00 apryMEHTUPYET Hay4HbIE TTOJI0KEHUS;
— 3aTpyaHsercs B ()OpMyJIMPOBAHUU BBIBOJIOB U 00001IEHNI];
— YaCTUYHO BJIaIeET CUCTEMOH CIELMATH3UPOBAHHBIX MOHITHH.
— oOyyaroniuiics He YCBOWJI 3HAYMTEJbHOH YacTH INPOrpPaMMHOIO
Marepuaa;
— JOIyCKaeT  CYyLIECTBEHHble  OMMOKM M  HETOUYHOCTH  IIPU
«HEYIOBJIETBOPUTEILHOY .
paccMOTpeHUH NpobieM B KOHKPETHOM HallpaBJIeHHH;
«HE 3a4TEHO»

— HCTIBITBIBACT TPYJHOCTH B MPAKTHYECKOM MPUMEHEHNH 3HAHHH;
— HE MOXKET apryMEHTHUPOBAThH HAYYHbIE TTOJI0KEHHS;
— He GOpMYJTUPYET BBIBOJAOB M 0000IICHHUN.

10.3. TumnoBsle KOHTPOJIbHBIE 33AaHUS UM UHBIE MaTepHaJIbL.
Bormpocs! (3amaun) a1t 5K3aMeHa npejcTaBieHsl B Taduune 15.

Tabnuua 15 — Borpocs! (3aaun) st 9K3aMeHa

Ne i/t

IepeueHb BOIpocoB (3a1a4) AJ1s 3K3aMeHa

Y4eOHBIM IJIAHOM HE MPEAYCMOTPEHO

Bomnpocs! (3agaun) 1us 3agera / qudd. 3adera npeacraBieHsl B Tadnune 16.

Tabauma 16 — Bon

ochl (3amaun) s 3auera / nudd. 3auera

Ne i/

[epeuens BonpocoB (3aaay) st 3a4era / audd. 3auera

Cucrema PpCaIbHOTO BPEMEHU: ONMUCAHKWE, OCHOBHAA 3a1a4a,
TNpeabSABIIICMbIC Tpe6OBaHI/I$I.

2 Cucrema peaabHOr0 BpeMEHHU: ONUCAaHUEe, 001aCTh NPUMEHEHUS, BPEMS
pEaKIHH.

3 OrnepaloHHbIE CUCTEMBI PEallbHOTO BPEMEHU: OIIpE/IeIICHUE, IIPUYHHBI
UCIIONBb30BAHUS, BUIbIL.

4 OnepanoHHbIE CUCTEMBI PEaIbHOTO BPEMEHH: OIpeieIeHIe, 0COOEHHOCTH,
npeassiBisieMbie K OCPB TpeboBaHus.

5 OnepaloHHbIe CHCTEMBI peaJIbHOTO BPEMEHH: ONpeielieHHe, CBOICTBA.

6 OnepanuoHHbIE CHCTEMBI )KECTKOTO PeabHOr0 BPEMEHH: ONpe/ieNIeHue,
ocobennocty. Jlemiaiin.

7 OnepanuoHHbIE CUCTEMbI MATKOTO PeaibHOrO BPEMEHH: ONpe/ieeHue,
ocobenHocTH. [Jle/utaiia.

8 Snpo OCPB: onpenenenne, 6a30Bble CEPBUCHI, BUIBI sIEP.

9 Apxutektypa OCPB: nepeuncnenue, oniucasue.

10 Mpmuoro3anaunocts. Bunel napannensnoctu. [Iponece: onpenenenue,
Ha3HA4YECHHUE, COCTOSHUSL.

11 MHoro3anaunocts. Buzpl napautensHoctu. [lotok: onpenenenue,
NPEIIOChUIKY MOSIBICHNS, (QYHKIMH, CBOHCTBA.

12 Iortok: onpexnenenue. [IoHATHA: TPHOPUTET, KOHTEKCT ITOTOKA,
yrpasisitonuii 0710k motoka. CBOHCTBa: MHOTOKPATHBIN 3aImyCK,
peeHTepabdenbHOCTh. [lycTol moTok.

13 [NoTok: onpexeneHue, MpeuMyIecTBa U HepocTaTku. [IpenmyiecTsa
MHOT'OITIOTOYHOCTH.

14 Bpemennsle orpannuenns 3a1a4. Hauxyamiee BpeMs BBIIOIIHEHUS 3aJa4l

15 Pecypcsl: onpenenenue, BUAbL, THIIBI

16 TIpoGremsr B3auMoericTBus 3a1a4. B3aumuas 6mokuposka (Deadlock).
brnokuposka (Lockout). 'onogoBka. MIHBepcHs IPUOPUTETOB.

17 WHBepcHs IPUOPUTETOB: OrpaHUYCHHAs, HEOTPAHUUCHHAS, MEXaHU3MbI
OOpHOBL.

18 Mexanun3msl Mex3agaqnoro B3anmoneiicteus (IPC): onpenenenue,
nepevynciienne, Kpatkoe onucanue. Heo0XoanMocTh CHHXPOHHM3AIUH 3a/1a4.

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

20 CpencTBa CHHXPOHU3AUH 33a4: 3a7a4H, NePEeUUCICHUE MEXaHU3MOB,
KpaTKOe OIHCaHHE.

21 Mexanu3Mbl Mesk3aaunoro B3aumoeiictus (IPC): mproTekc, cemadop.

22 [InanupoBanue: MOJUTHKA IUTAHUPOBAHMS, AITOPUTM IJITAHUPOBAHUS,
Jqucreryepusanus. 3aga4n mwiaHuposanus. 1lenu niiaHupoBaHus.

23 ITnanupoBanue. THIIBI IVIAHUPOBIHMKOB: IEPEUHCIICHUE, ONIUCAHHE.

24 TIpuopureTHbIe 1 OECIPUOPUTETHBIEC AJITOPUTMBI [UITAHUPOBAHUSL:
0COOEHHOCTH, IPEUMYIIIECTBA U HEJIOCTATKU.

25 IIpuopuTeTHBIE CTATHYECKUE U TUHAMUYECKUE allTOPUTMBI IIAHUPOBAHUSL:
0COOEHHOCTH, IPEUMYIIIECTBA U HEJIOCTATKU.

26 BriTecHsIONIE U HEBBITECHSIOMINE AITOPUTMBI TNTAHUPOBAHUS:
0COOCHHOCTH, IPEUMYIIIECTBA U HEIOCTATKH.

27 Craruueckue (oddnaiin) u AuHamMmudeckue (OHIalH) alIrOPHUTMbI
IUIAHUPOBAHUSI: OCOOCHHOCTH, IPEUMYIIECTBA U HEJIOCTATKH.

28 Aunropurmsl manuposanus First-Come First-Served, nuxinueckoe (Round-
Robin) miuanupoBaHue: CBOWCTBA, 0COOEHHOCTH.

29 AnroputMs! m1aHupoBanHus Shortest-Job-First, MEHOroypoBHEBbIE o4epe/y ¢
00paTHOM CBSI3b0: CBOICTBA, OCOOCHHOCTH.

30 [InanupoBaHue MEPUOINIECKUX 3aa4: YCIOBHUS BHITIOTHEHUS,
KO3 QHUIHMEHT UCTIONIB30BAHUS TIPOLIECCOPA, AITOPUTMBI (IIEpPEUHCIICHHE U
KpaTKoe OITMCAHUeE).

31 AJrOpHUTMBI TJTAHUPOBAHHUS MIEPHOJUIECKHX 3a1a4. Rate Monotonic:
CBOICTBA, 0COOEHHOCTH, MPUMEPbI PACIUCAHHUS.

32 ANropuTMBI TUTAHUPOBAaHUS epuoandeckux 3amad. Earliest Deadline First:
CBOICTBA, 0COOEHHOCTH, MPUMEPbI PACIUCAHHUS.

33 IInanupoBaHKe anepruoANYECKUX 3a/1a4: aJrOPUTMBI (TIepedncieHHE,
KpaTKoe OIMCaHue, CPaBHEHHUE).

34 Amnanu3 3¢ PpeKTUBHOCTH IIIAHUPOBAHMS: OKa3aTeIH YPPEKTHBHOCTH
(mepedncieHne, KPaTKoe ONHCaHUE).

35 IpepbiBaHys: Ha3HAYCHUE, TUIIBI IPEPHIBAHHUIA.

36 IpepbIBaHus: MAaCKUPOBaHUE, TPUOPUTHU3ALIKS, IPOLEAYPBI 00pabOTKH.

37 ITapamerpst OCPB.

38 Crangaptel OCPB: nenu. Onucanne cranaapros POSIX, ulTRON,
OSEK/VDX.

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

40 CxeMaTn4HO U300pa3uTh: ANropuT™ mianuposanusi Rate Monotonic:
[pUMep PaclUcaHus JUisl ABYX 3a/1ad.

41 CxemaTn4HO U300pa3uth: Anroput™ rianuposanus Earliest Deadline First:
MPUMEp paclHCaHus ISl IBYX 3a/1a4.

42 WHBepcHsi IPUOPUTETOB: OMpe/IeIeHNe, IIPUMEPbI U CXeMaTHYECKHI




Tabmuma 18 — [IpuMepHsIii nepedyeHb BOIIPOCOB VISl TECTOB

Ne i/ ITpumepHBIii IepeyeHb BOIPOCOB /Ul TECTOB

He npenpycmotpeHo

IlepedyeHbp TeM KOHTPOJBHBIX PabOT MO JUCLMIUIMHE OOYYaIOIIMXCS 3a04HOH (HOpMBI
00y4eHusl, Ipe/IcTaBieHb! B Tabnuie 19.

Tabmmuma 19 — IlepedeHb KOHTPOJIBHBIX paboT

Ne n/n [lepeueHb KOHTPOIBHBIX PAOOT

He npeagycMoTpeHo

PHUCYHOK.

43 Heorpanniuennas nHBepcHsi IPUOPUTETOB: CyTh, IPUBECTU
WUIIOCTPUPOBAHHBIN MpUMep, crocoObl 60pbObI.

44 B3zaumuas 6imokupoBka (tynuk, deadlock): mpumeps! ¥ cxemMaTH4ecKUit
PHUCYHOK.

45 [1nanupoBaHUe MEPHUOANYECKHX 3a/Ja4: ONMCAHUE.

46 IMnanuposanue: JloaroBpeMeHHbIH IIAHUPOBLIMK: ONUCAHKE, LIENH.

47 ITnanuposanue: CpeHeCpOUHbIH NIAHUPOBIMK: OIUCAHHE, LN,

48 ITnanuposanue: KpaTkocpouHbli MI1aHUPOBILUK: OMHCAHUE, LEIIH.

49 ITnanupoBanue NepHOJUIECKHX 3a/1au: yCIOBUSI BBHINOJIHEHUS,
K03()(PUIMEHT MCHONB30BaHUsI poLieccopa.

50 Aunroputm manupoBanus First-Come First-Served: cBoiicTBa, 0COOCHHOCTH.

51 AnroputMm miaHuposanust Round-Robin (nukinyeckoe miaHupoBaHue):
CBOIicTBa, 0COOEHHOCTH.

52 Aunroputsm 1iaHupoBanus Shortest-Job-First: cBoiicTBa, 0COOCHHOCTH.

53 AJTOPUTM IJIAHUPOBAHUSI MHOTOYPOBHEBbIE OUepeIM ¢ 0OPATHOM CBSA3BIO:
CBOMCTBA, 0COOEHHOCTH.

54 Asroputwm rianupoBanusi Rate Monotonic: cBo#cTBa, 0COOCHHOCTH.

55 Aunroputm mianupoBanusi Earliest Deadline First: cBoiicTBa, 0COO€HHOCTH.

56 Ananu3 3¢ GpeKTHBHOCTH ITTAHUPOBAHHUS: IEPSUHUCIHTD U KPATKO OIHCATh
noka3atenn 3pHEeKTHBHOCTH.

57 [IpepsiBaHus: onpeaeseHne, Ha3HaUCHHUE.

58 MackupoBaH#e TpepbIBAHHNA: THITHI MACKUPOBAHHSL.

59 Tabauua npepblBaHUi: ONUCaHKE.

60 IMponenyps! 06pabOTKU NPEPbIBAHUINA: TUIIBI, OTUCAHUE.

61 OyHkumu cinyx6 Bpemenn OCPB.

62 OcHOBHBIE onepanuy cpeacTB padboTsl ¢ Taiimepamu B OCPB.

63 Cranpapt POSIX: onucanue, Ha3HaueHHE.

64 Crapgapt ulTRON: onucanue, 3aa4u, IPUHLIUIBI IPOSKTUPOBAHUSL.

65 Crangaptr OSEK/VDX: onucanue u Ha3Ha4YeHHE.

66 Cranmapt DO-178: onncanue, Ha3HAUYEHHeE.

67 Cranmapt MILS: onucanue, Ha3HaUeHNE, OCHOBHBIE KOHIETIIIHU 1
APXUTEKTYypa.

68 Crangapt ARINC-653: onucanue, Ha3HaUE€HUE, CEPBUCHL.

69 Bpemennrie napamerpsl OCPB: nepeuncienne, KpaTKOe ONMUCAHHE.

70 Bpemennsie napamerpsl OCPB: Bpemst oTK/IMKa Ha IpephIBaHUE.

71 Bpemennsie napamerpsl OCPB: Bpemst mepekItoueHns] KOHTEKCTa.

72 Bpemennsie napamerpst OCPB: 3anaznpiBanue qucneryepa.

73 Konnenust n30JMpOBaHHBIX Pa3/IeIOB: IPOCTPAHCTBEHHOE Pa3JeICHUE.

74 Konnenust n30J1MpOBaHHBIX Pa3/IeIOB: BpDEMEHHOE Pa3/ICICHUsL.

Ilepeuenr TeM U1 KypCOBOTO IPOCKTHPOBAHHS/BBHIIOJHEHUS KypCOBOH paboThI
npezcTaBiieHsl B Tabuie 17.
Tabauua 17 — IlepedeHb TeM JJisl KypCOBOTO NPOSKTUPOBAHUS/BBIIIOJIHEHHUS KYPCOBOW pabOThI

No /i [IpumepHBIii TIepedeHs TeM ISl KypCOBOTO IPOSKTUPOBAHUS/BBIITOTHEHUS
- KypcOBO# paboThI

Y4eOHBIM TIIAHOM HE MPEIYCMOTPEHO

Bompockl [uisi TPOBEACHHS MPOMEXYTOYHOIH arTecTalid B BHAC TECTHPOBAHHS
npeJcTaBIeHb! B Tadnuue 18.

10.4. MeTtognueckue MaTepHabl, OnpeAeNsIomue MIPOLE Ty PhI OLIEHUBAHMS
WHMKATOPOB, XapaKTEPU3YIOUIMX JTambl (OPMUPOBaHHS KOMIICTCHIHMH, COAEpKarcs B
JIOKAIBbHBIX HOpMAaTuUBHBIX akrax [ YAII, permaMeHTHpYOmIMX HOPAIOK M HPOLELYpY
[IPOBEICHHUS TEKYILEr0 KOHTPOJISI yCIIEBAEMOCTH M MPOMEKYTOYHOW aTTECTAUH O0YYAOIIUXCSI
T'VAIL

11. Meroauueckue yKa3aHus il 00yYarOIIMXCS IO OCBOCHUIO TUCIIUTLIHHBI
(Huowce npugoosamces pexomenoayuu no cocmagneHuio 0aHHo20 pasoena)

11.1. Meroguueckne yKasaHusi /st OOyYarOMIMXCS 10 OCBOCHHIO JIEKIIHOHHOTO
MaTepuaia (eciu npedycMompeHo yY4eOHbIM NIAHOM NO OAHHOU OUCYUNTIUHE).

OCHOBHOE Ha3HAYCHHE JICKI[MOHHOTO Marepuaia — JIOTMYECKH CTPOWHOE, CHCTEMHOE,
riyOoKoe M SICHOE M3JIOKEeHHe yueOHoro marepuana. HasHaueHue COBpEMEHHOI JEKIMH B
paMKax AMCLUMIUIMHBL HE B TOM, 4TOOBI MOJYYHTHh BCIO MH(MOPMALHUIO MO TeME, & B OCBOCHHHU
(yHIaMeHTaJ bHBIX NpPOOJEeM JMCUMIUIMHBL, METOJOB HAy4YHOrO MO3HAHMS, HOBEHIIMX
JIOCTH)KEHUH Hay4yHOH MbIciu. B yueOHOM mpolecce JeKIMsl BBIIOIHAET METOA0IOTHYECKYIO,
OpraHu3alHOHHYI0 U HHOOPMAUMOHHYIO (QyHKIMH. JISKIHs pacKkpblBacT MOHITHUHHBIN armapar
KOHKPETHOI 00JacTu 3HaHus, e€ MPoOJIeMBl, TaeT LEeNbHOE MPEeICTaBICHHE O AUCLHILUIUHE,
MOKa3bIBaCT B3aUMOCBS3b C IPYTUMHU JUCIUTLTHHAMH.

[lnaHupyeMble pe3yiIbTaThl IPH OCBOCHUH 00YYAIONMMHKCS JICKIIMOHHOTO MaTepHaa;

— T[OJy4YeHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aWMOCBS3aHHBIX 3HAHHH, YPOBEHb
KOTOPBIX OTIPEEeNSIeTCs eJIeBOM YCTAHOBKOM K KaXKI0H KOHKPETHOU TeMe;

— IOJy4YeHHE OIbITa TBOPUECKON pabOThl COBMECTHO C IPEIOaBaTEIIEM;

— pasBuTHe  OpPO(GECCHOHATIBHO-JCTIOBBIX  KAuecTB, JIIOOBH K  NPEAMETYy H
CaMOCTOSTEIBHOTO TBOPYECKOTO MBIIUICHHSI.

— TOsBJICHHE HEOOXOJMMOTr0 HHTEpeca, HEOOXOAUMOTO JJIsl CAMOCTOSITEIILHOM PaboThI;

— T[OJydYeHHE 3HAHMH O COBPEMEHHOM YPOBHE pa3BUTHSI HAYKH M TEXHHKH H O
MPOTHO3€ UX Pa3BUTHS Ha OJIDKaiIINe ropl;

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

—  TMOJy4YeHHE TOYHOT'O TOHUMAHHS BCEX HEOOXOIMMBIX TSPMUHOB U MOHSTHIA.

JIeKMOHHBI  MaTepual MOXKET CONPOBOXKIATHCSA AEMOHCTpAlMei ciaiiioB U
UCIIONB30BAHUEM pA3JaTOYHOrO MaTepuana Mpu MPOBEAECHHH KOPOTKHX AMCKYCCHH 00
0COOEHHOCTSX MIPUMEHEHHS OT/CIbHBIX TEMATHK 110 JTUCLHILTHHE.

11.2. Meroauueckue yka3aHus Ui OOy4YalOLIMXCSl MO BBINOJHEHHIO JabOpaTOPHBIX
pabor

B xozme BblmoiHEeHUs JabOpaTOPHBIX pPabOT OOYYAIOIIMHCS [OMKEH YrIyOuTb H
3aKpeNuTh 3HAHUs, NPAKTHYECKHE HABBIKH, OBIANETh COBPEMEHHON METOMUKOH M TEXHHKOH




SKCIEPHMEHTa B COOTBETCTBUM C KBAIU(DUKAIMOHHOM XapaKTEPHCTHUKOH 00yd4aromerocs.
BsrInonHeHne 1a60paTOPHBIX pabOT COCTOMT M3 9KCHEPHMEHTAIBHO-IPAKTUYECKOH, pacueTHo-
AHAJIMTUYECKOH 9acTell M KOHTPOJIBHBIX MEPONPUATHI.

Beinonnenue nabopaTopHbIX paboT 00ydaromMMcs SIBISETCS HEOTHEMIIEMOH YaCTBIO
U3YYCHHS JAUCUUIUIMHBI, ONpeenseMoi yueOHbIM IUIAHOM, M OTHOCHTCS K CpEJCTBaM,
o0ecrieunBaIOINM PELIeHHE CIIEYIOIHMX OCHOBHBIX 33124 00y4aloIerocs:

— npuoOpeTeHHe HaBBIKOB MCCIEIOBAHMS IIPOLIECCOB, SBIEHHH U OOBEKTOB,
N3y4aeMbIX B PaMKax JAHHOH AMCLUIIINHBIL;

— 3aKpeIUICHHe, Pa3BUTHE M JETalM3allus TEOPETHYECKMX 3HAHWMHM, IOJIYYEHHBIX Ha
JIEKLUAX;

— HOJIy4eHHEe HOBOW MH(GOPMALUH [0 H3y4aeMO IUCIHILINHE;

— mnpuoOpeTeHHe  HAaBBIKOB  CaMOCTOSTENBHOW  paboTel ¢ J1abOpaTOPHBIM
obopymoBaHueM 1 IPUOOpPaMHU.

3aganue ¥ TpeOGOBaHUS K NPOBEACHUIO 1a00paTOPHbIX paboT

— Kaxnas JIP BeImosHsI€TCS 110 HHANBUYAIBHOMY 33/1aHHIO, BBITAHHOMY CTYJCHTY
MpernoaBaTenem;

— B 3aganun momkHO ObITE 4eTKO cOpPMyIHpOBaHa 3a/1a4a, BeimonHsiemas B JIP;

— JIP nomxHa BBINOIHATHCS. HA OCHOBE ITOJYYE€HHBIX TEOPETHYECKUX 3HAHUSX;

— Brmonnenne JIP O/MKHO OCYIIECTBISATHCS HA OCHOBE METOAMYECKUX YKa3aHWUH,
MPEIOCTABIISIEMbBIX MTPEIO/IaBaTENIeM;

— JIP nmomxHa BBINONHATHCS B CHENUATM3HMPOBAHHOM KOMITBIOTEPHOM KJacce U
MOXeT ObITh OpadoTaHa CTYIEHTOM B JOMAIIHUX YCJOBMSX, €CIIH MO3BOJISET
T10;

— HWrorom BeimonHeHHoit JIP siBisieTcst OTYET U IEMOHCTpALMs PE3yJIbTaTOB PAOOTHI
MIPENOABATENIO B 3JIEKTPOHHOM BH/IE.

Crpykrypa u ¢hopma oTueTa 0 1a00paTOpHOi paboTte
— IlocraHoBka 3aga4m;
— CogeprkaHue TaroB BBIIOIHEHNUS;
— Jluctunr nporpammsl Ha SIBY Cu.
— Kontponbubsie Tecthl. Ilompasmen comepXuUT HAOOPbl HCXOAHBIX JAaHHBIX H
MOJTy4EHHBIC B XO/I€ BBITIOJIHEHUSI TPOTPAMMBbI PE3yJIbTaThI.
— OO6ocHOBaHHKE MMOTYYECHHOTO pe3ybTaTa (BBIBO/);
T.x. utorom BeinojHeHus: JIP sBisieTcss He OTYET, a AEMOHCTpALHS PE3YJIbTaTOB pabOThI
B OJICKTPOHHOM BHJE, TO CTYICHT [OJDKEH IPOJEMOHCTPHPOBATh IPEIOJaBaTeNi0, Kak
MOJIY4€HBI PE3YJIbTAThl PAOOTHL.

TpeboBanus Kk 0hOPMICHHIO OTYETA O JIADOPATOPHON paboTe
— JlaGoparopras pabora (JIP) mpenocraBisieTcs B INEY4aTHOM/WIJIM 3JICKTPOHHOM
BHIE;
— JIP momxua umers tutynsHbI juct (IOCT 7.32-2001 m3ganus 2008 roma) c
Ha3BaHUEM M MOJAIMHUCHIO CTYICHTa, KOTOPBIi ee cienan u opopmu;
— Crynear gomwked 3amututh JIP. OTMeTka o 3ammTe IOKHA HAXOMUTHCS HA
TUTYJILHOM JIUCTE BMECTE C MOIUCHIO NPEIO1aBaTes.

11.3. Meroauyeckue ykazaHus JJIsi 00YHaIOIIMXCS M0 TPOXOXKACHHIO CAMOCTOSTEIbHON
paboTsI

B xo/ie BBINOJHEHUSI CAaMOCTOSITENILHON paboThl, 00y4aromuiicsi BBIIOJIHSAET paboTy Mo
3aIaHHUI0 M TIPH METOANYECKOM PYKOBOJCTBE MPEIOAaBaTessi, HO 6e3 ero HEmocpeICTBEHHOrO
y4acTusi.

Jlnst obyuaromuxcs Mo 3a04HOM (hopme OOydYeHHs, caMOCTOsTeNbHas paboTa MOXKeT
BKJIFOUYATh B ce0si KOHTPOJIBbHYIO padoTy.

B mporecce BBINOIHCHHUS CaMOCTOSATENIBHOH paboThl, y obydaromerocst GopmMupyercs
enecooOpasHoe IaHUPOBaHHE Paboyero BPEMEHH, KOTOPOE MO3BOMISET MM Pa3BUBATh yMEHHUS
U HAaBBIKM B YCBOCHHH W CHCTEMATH3aLMH NPHOOPETAaeMBIX 3HAHHUI, 00ECIEYNBACT BBHICOKHI
YPOBEHb YCIIEBa€MOCTH B MEPHOJ OOYy4YEHHs, [IOMOraeT IOJYyYHTh HABBIKUA ITOBBIIICHUS
po(eCCHOHANTBEHOTO YPOBHSI.

MeToiMueCKUMH ~ MaTepuajaMH,  HAlpaBiSIOM[MMH  CAaMOCTOSTENIbHYI0  pabory
00y4arOIIUXCSISBISIOTCS:

—  y4eOHO-METOANYESCKUI MaTepuas N0 JUCUUILINHE;

—  METOJMYECKHEe YKa3aHHs I10 BBIMOJHEHHIO KOHTPOJIBbHBIX paboT (isi 00ydYaromumxcst
10 3209HOU (popMe 00yUCHHS).

11.4. Meroguueckne yka3aHus Ui OOYYarOIIMXCS IO MPOXOXKICHHIO TEKYIIEro
KOHTPOJIS yCHIEBAEMOCTH.

Texymuii KOHTPONb YyCHEBAEMOCTH IIpeIyCMaTpHUBacT KOHTPOJb KadecTBa 3HAHUH
00Y4aroLMXCsl, OCYIIECTBIISIEMOr0 B TEUEHHE CEMECTPa C LeNbI0 OLICHWBAHHS XO/a OCBOCHUS
JIUCLUILIMHBL.

11.5. Meroauueckue ykazaHus Ul OOYYarOIIMXCs 110 MPOXOXKICHUIO MPOMEKYTOYHOM
aTTeCTaIUH.

IIpomexyTrouHas  aTrectanuss  OOYYAIOIIUXCS — MPEAyCMaTPHBAET  OLICHHBAHHE
MIPOMEXKYTOYHBIX M OKOHYATEJbHBIX Pe3yJbTaToB 00y4eHus mo aucuumuinHe. OHa BKIIOYACT B
ce0st:

— D9K3aMeH — (opMa OICHKM 3HAHWH, IOJyYCHHBIX OOYdYaloIIMMcs B IIpolecce
M3YyYeHUs] BCeH MUCHUIUIMHBI WIHA €€ YacTH, HABBIKOB CAMOCTOSTEILHON pabOThI, CIIOCOOHOCTH
MPUMEHATh WX JJISl PELICHUs] MPaKTHYECKUX 3a7ad. JK3aMeH, KaK MPaBWIIO, MPOBOJIUTCS B
MIEepUOA SK3aMCHAI[MOHHOW CECCHM M 3aBEpIIAETCA AaTTECTAMOHHOW OLEHKOH «OTIMYHOY,
«XOPOILIOY, «yTOBICTBOPUTEIBHOY, «HEYAOBICTBOPUTEIHLHOY.

— 3adeTr — 370 (hopMa OLEHKH 3HAHUH, MMOJTYUYCHHBIX OOYUYAIOIIMMCS B XOI€ M3yUYCHUS
yueOHOM TUCHHUILIMHBI B [IEJIOM HIIH TPOMEXYTOUYHas (110 OKOHYaHHH CEMECTpa) OLECHKa 3HAHUI
00y4aromuMcst 10 OTJEIbHBIM pa3jiesiaM JAMCLMIUIMHBI C aTTECTAlMOHHOW OLICHKOH «3auTCHO»
I «HE 3a9TEHO».

— 1ubp¢epeHIpOBaHHEIA  3a4eT — 53T0 (opMa OLEHKM 3HAHWH, IOJTyYEHHBIX
00y4aroUMMCsi IPH U3yYCHUH AUCIMIUIMHBI, TIPH BBIIOJIHEHUH KYPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, Hay4YHO-HMCCIIEA0BATENBCKUX PA0OT U MPOXOKACHUHU NPAKTUK C aTTECTAIIMOHHOMN OLIEHKON
«OTIHYHOY, «XOPOILIOY, «yIOBICTBOPUTEIHHOY», KHEYIOBICTBOPUTEIBHOY.
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