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AnHHOTAIUSA

Jucunninna «CHcTeMbl pealbHOr0 BPEMEHH» BXOAUT B 00pa3oBaTENIbHYIO MPOrpamMMy
BbICIIEr0 00pa3oBaHHs — M[pOrpaMMmy CIELMAIMTETa [0 HANPABICHUIO IOJrOTOBKH/
creranbHocTH  09.05.01  «[IpuMeHeHre © OKcIDTyaTalusi aBTOMAaTH3UPOBAHHBIX CHUCTEM
CHELHMAILHOIO HA3HAYCHHs HANpaBICHHOCTH «ABTOMATH3HUPOBAHHBIE CHUCTEMBI 00pabOTKH
urdopmanuu 1 ynpasieHus». Jucuuruinaa peanusyercs kadenpoit «Neldy.

JlucumniyHa HaueneHa Ha GOPMHPOBAHHE y BBITYCKHHKA CIIEIYIOIMX KOMITCTCHIIUH:

TIK-1 «CrnocobGeH BBIIONHITE PabdOTBl M YIPaBIATH pabOTaMH M HPOSKTAMH 10
CO37aHHI0, MOAU(DUKALMK U CONPOBOMKICHUIO HH(POPMAIMOHHBIX CHCTEM, aBTOMATH3UPYIOIIHX
3a/1a4d OPraHU3aLMOHHOrO YIIPABICHUS U OU3HEC-TIPOLIECChI»

CoJepxaHue TUCLUILIMHBI OXBATHIBACT KPYT BOIIPOCOB, CBS3AHHBIX C IPOCKTHPOBAHHEM U
pa3paboTkoit HaJeKHBIX u OTKa30yCTOHYUBBIX MPOTPaMMHBIX TIPHIIOKESHUH,
(GYHKIHOHUPYIOIMX Ha IUIaTGOpME OINEpallMOHHBIX CHCTEM PEalbHOrO BPEMEHH, C MOMOLIBIO
COBPEMEHHBIX METOJIOB, AITOPUTMOB, MPOrPAMMHBIX MAaKeTOB M cpeid. [1o3BoiseT Mmony4uTh
(GyHIaMEHTAIbHbIE TEOPETHYECKHE 3HAHMS M NMPUOOPECTH NPAKTHYECKHE HABBIKM B 00JACTH
aHanu3a TpeOOBaHUI U Pa3pabOTKU CHCTEM PEaIbHOrO BPEMEHHU.

[lpenonaBanue AMCLMIUIMHBL TNpeAycMaTpUBaeT cieayromue (OpMbl  OpraHU3aLUu
yueOHOro mpoliecca: JIeKIMH, Ja0opaTopHble pabOThI, CaMOCTOsTEeNbHAs paboTa CTyjAeHTa,
KOHCYJIBTAIIUH.

IIporpammoii JUCUMIUIMHBI TPELYCMOTPEHBI CIEAYIOUIME BHIbI KOHTPOJSL: TEKYIIU
KOHTPOJIb YCIIEBAEMOCTH, POMEKYTOUHast aTTecTaius B popme AndpepeHIPOBAaHHOTO 3a4eTa.

OO0wiasi TpyJ0eMKOCTh OCBOCHHS JUCUMIUIMHBI COCTABISCT 2 3a4YETHBIX CIMHHLbI, 72
yaca.

SI3bIK O0YUYCHUSI 110 JUCLUHUITINHE «PYCCKUID

1. IlepedyeHb MIaHUPYEMBIX PE3yIHTATOB OOYUECHUS 110 AUCIUILUINHE

1.1. llenu npemomaBaHus TUCIIHIUTHHBI

Lensto mnpenonaBaHus AUCUMIUIMHBL «CHCTEMBI PEAITBHOIO BPEMEHM»  SIBISETCS
(dopmupoBaHue NPOPECCHOHATIBHON IOArOTOBKH CTYACHTOB B 00JIACTH COBPEMEHHBIX
TEOPETHUYECKUX M MPAKTHYECKUX METOIOB MPOCKTHPOBAHMS M pPeaar3alii CHCTEM PEajbHOrO
BpEMEHHM Ha IUIaT(OopMe OINEPALMOHHBIX CHUCTEM pEajbHOTO BPEMEHH C HCIOJIb30BAaHHEM
CHEUHATBHBIX AITOPUTMOB U MEXaHH3MOB.

1.2. JlucuuruiviHa  BXOAUT B
00pa3oBaTeNIbHBIX OTHOLICHUH, 00pa30BaTeNbHON MPOrpaMMbl BEICIIEro oOpa3oBaHus (nanee —

OI1 BO).

COCTaB  4acTH, (OpMUPYEMOH  y4aCTHHKAMU

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

B pesynbraTe M3ydeHHs AWCUMILUIMHBI OOYYarOIIMiiCsS TOJDKEH 00JazaTh CIeayOINMH
KOMITCTCHIIMSIMH WM UX 4YacTsMU. KOMIeTeHIMY 1 MHIUKATOPhI UX JIOCTHXKCHUS IIPUBEICHBI B

Tabumue 1.

Tabnuua 1 — IlepeueHb KOMIETEHIMI W HHIMKATOPOB WX JOCTHKCHHUS

Kon n
Kareropus (rpynma) Kon v HanMeHOBaHNE HHANKATOPA JOCTHKECHHUS
KOMIIETEHLIUH HaNMEHOBAHHC KOMIIETEHLIUH
KOMIETEHIIUU
[IK-1.3.1 3HaTh yCTPOICTBO U
(DYHKIIMOHMPOBAHHE COBPEMEHHBIX
UH()OPMALIHOHHBIX CHCTEM
[1K-1.3.2 3naTh TpeOoBaHusI, IPEIBIBIIEMbIC K
UH()OPMALIMOHHBIM CHCTEMaM
I1K-1 Cnocoben I1K-1.3.3 3HaTh MeTOBI Pa3pabOTKH
BBIMTOJHATH PA0OTHI M | ApXUTEKTYPbl HHPOPMAIIMOHHBIX CUCTEM U Oa3
YIpaBiATh padOTaMH | JaHHBIX
U TIPOEKTaMH 1O IIK-1.Y.1 ymeTs aHanu3upoBaTh TpeOOBaHUS K
CO3/IaHHMIO, UH(OPMALIMOHHBIM CHCTEMaM, TIPOrpaMMHBIM
MoubHKaLUU U cpencTsaM H miatGopmaM HHPPACTPYKTYpPhI
[podeccronanabHble | COMPOBOKICHUIO UH()OPMALMOHHBIX TEXHOJIOTUH OpraHU3aluu
KOMIICTCHIIMN HH(POPMAIMOHHBIX IK-1.Y.2 ymers pa3pabarbiBaTh Mo OU3HEC-
CHCTEM, HPOLIECCOB OPraHU3AINH
aBromarusupyromux | [1K-1.V.3 ymers amantupoBats 6u3Hec-
3a1auu HPOLIECCHl OPraHU3aALUK K BO3SMOXKHOCTSIM
OpraHM3aIHOHHOTO MH(POPMAHOHHEIX CHCTEM

yIpaBICHUS U
OU3HEC-IPOLIECCHI

[IK-1.Y.4 ymeTs pa3pabaTbiBaTh apXUTEKTYpPy U
0a3bI TaHHBIX HHPOPMAIIMOHHBIX CHCTEM
TIK-1.B.1 BrageTs METOJAMH U CIIOCOOAMU
pa3paboTku Moziesneit MHPOPMALIMOHHBIX CUCTEM
1 GM3HEC-MPOLIECCOB, METOIAMH Pa3paboTKH
ApPXUTEKTYPbI HH)OPMAIMOHHBIX CHCTEM U 6a3
JIAHHBIX HH)OPMALIMOHHBIX CUCTEM

2. Mecro aucuumiuHsl B crpykrype OI1
JlucuumirHa MOKeT 0a3UpOBaThCS HA 3HAHUAX, PaHEe MPUOOPETEHHBIX 00YYAIOIINMHUCS
[PH U3YYCHUH CIICAYFOINX AUCLUIIINH!
— Hudopmaruka
— OCHOBBI IPOrPaMMHPOBAHUS
— TexHONnOrust NPOrpaMMHPOBAHHS
— Opranmsanus OBM u BBIYUCIHTENBHBIE CHCTEMBI

MHKpOIpOLECCOPHbIE CUCTEMBI




— CucremMHOE TPOrpaMMHPOBaHUE
— OmnepaiyoHHbIE CUCTEMBbI

3HaHMA, NOMy4YCHHbIC NPH U3YYEHMH MaTepuana JaHHOH MCLUIUIMHBL, MMEIT Kak
CaMOCTOSTENBHOE 3HAYEHHE, TaK U MOT'YT UCHOJIb30BAThCSA IIPU U3YYEHUU APYTUX JUCLUIIIMH:
— CucreMmsl ¢ napauiesbHoi 00paboTKOH HHpOpMaLN

— Cetu OBM u TeneKoMMyHHUKAIN
— BeimyckHas kBanugukanuoHsas pabora

3. OOBeM u TPYJOEMKOCTh TUCLIUTLIHHBI
JlarHBIEe 00 00IIEM 00BEME IUCHUILIMHBI, TPYAOEMKOCTH OTIEIBHBIX BHIOB y4EOHOM
paboThI MO AUCHHUILTHHE (M paclpeAeieHHe 3TON TPYA0SMKOCTH [0 CEMECTPaM) MPEACTABICHBI B

Tabnuie 2.

Tabnuia 2 — O0beM U TPYAOSMKOCTh TUCLHUIIIHHBI

TpynoemMKocTh 1o

Bun yueGHoit paboThl Bcero ceMecTpam
Ne7
1 2 3
Obwan mpyooemkocms OUCUUNTUHDL, 2/ 72 272
3E/ (uac)
H3 nux uacoe npakmuueckoii n0020MoeKu 17 17
Ayoumopnuie 3auamus, BCETO 4ac. 34 34
B TOM UHCIIE:
nekiwmu (J1), (dac) 17 17
npaktruyeckue/cemunapckue 3austust  (113),
(1ac)
naboparopusie pabotsi (JIP), (uac) 17 17
KypcoBoii mpoekT (padora) (KII, KP), (uac)
JK3aMeH, (Jac)
Camocmoamenvhas padoma, Bcero (dac) 38 38
Buo npomesicymounoii ammecmayuu: 3a4er, T
mudd. 3ager, sxsamen (3auer, udd. 3ay, a4 ’ Hudd. 3au.

DK3.¥%)

= -
IIpumedaHune:  kaHAMIATCKHUIT 9K3aMeH

4. ConepikaHHe AUCHUILTHHBI

4.1. PacnpeueneHHe TPYAOCMKOCTHU NUCHUIUIMHBI 110 pa3aciiaM U BUJiaM 3aHSATUMN.

Paznenbl, TeMbl AUCUMIUIMHBI U UX TPYJOEMKOCTb MPUBEACHBI B Tabnuie 3.

Tabnuia 3 — Pa3mensl, TeMbl JUCHHUIUINHBI, HX TPYA0EMKOCTh

Paznen 4. Opranuzanusi B3auMOJCHCTBUS MEXIY 2 6 4

3aga4yaMu.

[IpoGnemst
MexaHu3Mbl MeX3aa9HOM CHHXPOHU3AIUH H
B3aumozaeiicteus (IPC).

CHUHXpOHHU3AlUU.

Pazmen 5. VmpaBnenme mnamsteio B OCPB. 2 2 4

IpepsbiBanus. Ocobennoctu npaiieepos OCPB.
Yacel 1 TaliMepEL.

Paznen 6. O630p cranmgapros: POSIX, ulTRON, 2 4
ucOS.

Pazgen 7. OG6G3op OCPB: QNX, VxWorks, 2 4
LynxOS, PikeOS.

Paznen 8. Cranmaptst OCPB B obnacty aBuanuu: 1 4
ARINC 653, MILS, DO-178. Konuemnmus

M30JMPOBAHHBIX Pa3/IeIIOB.

Pazgen 9. OCPB QNX. O3HakomiIeHHE U 2 1 4

HacTpoiika  QNX,
pa3pabotku, API-uarepdeiic QNX.

HCIOJI30BAHUC Cpeabl

Pazpgen 10. POSIX  Threads. ®ynkiun 2 1 4

YIpaBICHUS ITOTOKaMH. OyHKIMN

CHHXPOHHU3AIMH TOTOKOB.

Urtoro B cemecTpe: 17 17 38
Hroro 17 0 17 0 38

4.2. CopepxaHue pa3aeioB U TEM JICKINOHHbIX 3aHATHH.
CopepxaHue pa3zeioB U TEM JICKIIMOHHBIX 3aHSATHH PUBEACHO B Tabmuie 4.

Ta6nnua 4— CO[[ep)KaHI/Ie pa3acyioB U TEM JICKIIMOHHOI'O IMUKJIa

Howmep pasnena

Ha3zBanue u COZCpKaHUEC pa3/I€JIOB U TEM JICKIIMOHHBIX 3aHITUI

1

CucTeMbl peaJlbHOI'0 BPEMEHH

[Mpumep wucmonp3oBanusi CPB. O6macte npumenenus. BcrpauBaembie
CHUCTEMbI: OCOOCHHOCTH, TPeOOBaHHUs, OrpaHMYEHHsS. Bpems peakuuu.
Onepauuonnsie cucteMbl peanbHoro BpemeHu (OCPB). OcobGennoctu
OCPB. Cpaguenne ¢ OC obprunoro naznauenusi. Bugst OCPB: xectkoe
peanbHOE Bpems, MsArkoe peansHoe Bpems. JlemmaiiH. TpeOGoBanust K
OCPB. MHoro3agaunocts. SInxpo OCPB: npeumyiiectsa BblIEIEHHS spa
OCPB, wukposiapo, osk30sapo. Apxutekrypa OCPB: MononuTHas,
ypoBHeBasl (ciioeBast), «xiaHeHT-cepBep». Kiaccer OCPB: mMuHHManbHOE
AIPO CHUCTEMBI PEabHOI0 BPEMEHH, SAPO CUCTEMBI PEaIbHOTO BPEMEHH U
uHCTpyMeHTanbHas cpena, OC ¢ nomueiM cepBucoM. CpoiictBa OCPB:
CBOEBPEMEHHOCTb, MPeICKa3yeMOCTh, 3¢ PEKTUBHOCTD,
OTKa30yCTOHUUBOCTb.

Pa3nem>1 TEMbI JJUCIUITIIIMHBI HEKHHI/I 113 (C3) P ‘ KII ‘ CPC
> (gac) (gac) (gac) (gac) (gac)
Cemectp 7

Pazpen 1. Cucrembl peanbHOr0 BPEMEHH. 2 2 3
Ob6nacts mpumenerne. OMeparoOHHBIC CUCTEMbI
peanbHOro  BPEMEHU:  OCOOCHHOCTH,  BHJBI,
TpeOoBaHusl, KIaCChl, apXUTEKTYpa.
Paznen 2. Ilpoumeccer.  Ilotoku.  Tumsl 2 2 3
orpaHnYeHn. XapaKTePUCTUKH.
Pazmen 3. IlnmanmpoBaHme W AHMCHETYEPU3ALMSL. 1 3 4
ANrOpUTMBI INIAHUPOBAHUSL.

[poneccer. [Toroxu. Tumsl orpanndeHnii. XapaKTepUCTUKH.

[Iponecc. Bunwl mapamnensHoctu. Hasnauenue mnporeccoB. CocTosiHUS
nponecca. Omepanmu  Haj mporeccamu. [lnaHupoBaHMe: TOJNWTHKA
IUTAHUPOBAHNUS, aTOPUTM IUIAHUPOBAHUS, qucneTdepusanus. [Ipuopurer.
Ioroku. OcHOBHBIE cBoO¥cTBa NOTOKOB. KoHTEKCT noTOKa. [lepexmouenue
KOHTEKCTa. YTpaBistomuid 610k nmoToka. OCHOBHBIE CBOMCTBAa MOTOKOB.
MHorokpaTHbIi 3amyck HOTOKOB. PeeHtepabenbHocTh. [lycTol mOTOK.
IIpeumymectBa morokoB. Henocratkm  motokoB.  [Ipenmyrmiectsa
MHOT'OITIOTOYHOCTH. THIBI OrpaHWYEHHUH 3a/1a4: BPEMEHHbBIC OTPaHHYCHUS,
OTpaHMYCHUs] MPEALIECTBOBAHUSA, OIPAaHWYEHHs B3aHMMHOIO HCKIIIOYEHHS
Ha obOmme pecypchl. Hamxymmiee Bpems BbimosHeHwst 3amaud (WCET).




XapakTepuCTHKH 3a/1a4 PEaJbHOr0 BpPEMEHM. PerynspHOCTh aKTHBAllUH
3aJa4M: IEPHOIMUECKHE, AalIePHOINUCCKHE.

[TnanupoBaHue U AUCIIETYSPH3ALHS. AITOPUTMBI INITAHUPOBAHUSL.
[TnanupoBaHue M OLCHKA aJrOPUTMOB IUIaHHpoBaHus. I[lnanupoBaHue
nepeKIoYeHnemM/oe3 MEePEKITFOYCHHS. Bunast [UTaHUPOBAHUSI:
MPUOPHUTETHBIC, OCCIPHOPUTETHBIC.  BEeCIPUOPUTETHBIE — AITOPHTMBI
IUTAHUPOBaHMS: IUIaHupoBaHue mno mnpuHmumy FIFO, nukmmaeckoe
[UTaHUPOBaHUE Round-Robin. Anroput™ TUTaHUPOBAHUS c
MHOTOYPOBHEBBIMH OUYEpEIsIMH C OOpaTHBIMH CBS3IMH. [IpHOpUTETHI:
CTaTUYECKHUE, JIMHAMHYECKHE. IIpuopurerHsie TUIAHUPOBIIMKU:
BBITECHSIIOIIHE, HEBBITECHSIIOILIHE. Craruyeckue JITOPUTMBI
TUIAHUPOBAHUSL. Jlunamuyeckue QITOPUTMBI TUIAHUPOBAHUSL.
JluHaMu4yecKue — aNrOpuTMbl  IUIAHUPOBAHMS € JMHAMHUYECKUMH
npuopureramu: EDF (earliest deadline first), LLF (least laxity first).
JluHaMHuYecKHe ~ anrOpuTMbl  IUIAHMPOBAHMS ~ CO  CTAaTUYECKUMH
npuopureramu: RMS (rate monotonic scheduling), DMS (deadline
monotonic  scheduling). Ilepuommueckue (timeline scheduling) wu
aneproAnYecKre anroputmbl  ranupoBanus  ([[xexcona, ['opna).
AuroputMsl Ha 6ase cepBepa coObituii (polling server, deferrable server,
priority  exchange, sporadic server, slack stealing). Amnanus
3¢ PEeKTUBHOCTH IUTAHUPOBAHUSI.

Tembl 1a60paTOPHBIX 3aHATHI U UX TPYLO0EMKOCTb IIPUBEJIEHBI B TA0IUIIE 6.

Tabnuia 6 — JlJabopaTtopHbie 3aHSATHSI U HX TPYJAOEMKOCTh

Ne paznena
Ne TpynoemkocTs,
HaunmMeHoBaHue 1a00paTOpHBIX padboT JUCLIMIT
n/n (gac)
JIMHBI
Cemectp 7
1 OCPB QNX: HacTpoiika, HCII0JIb30BaHHE CPEJIbI 2 9, 10
paspadotku, API-uHTEepdeiic.
2 Msuoronorounsie mporpamMmMbel B OCPB QNX 4 1,2,9,10
3 [onuruku mimanuposanust B OCPB QNX 3 3,9,10
4 Mexanusmsl IPC: MexaHH3MBI MEXK3aa9HOR 4 4,5
cunxponuszaiyu B OCPB QNX
5 Mexanusmel IPC: MexaHU3MBI MEK3a1a9HOTO 4 4,5
obmena manabiva B OCPB QNX
Bcero 17

Opranuszanusi B3aUMOJCHCTBHS MEXIy 3amadamu. Pecypc. IIpoGmemsr
CUHXPOHM3ALIMU: B3auMHasi  OJIOKMPOBKA, WHBEPCUS IPUOPHUTETOB.
[IpoTokonsl gocTymna K pecypcam: IPOTOKOJ HAaceIOBaHUS IIPUOPHUTETOB,
TIOTOJIOYHBIA MPOTOKOJI. MeXaHU3Mbl CHHXPOHHU3AMK U B3aUMOJEHCTBUS
3agay (IPC): mbroTexcsl, ceMadoOpbl, CUTHAIBI, yCIOBHBIE IEPEMCHHBIC,
Oapbepbl, COOOIIEHNUS, TOYTOBBIC SIIUKH, 0YEPEAN COOOIICHHUIA.

Vmpasnenue namsateio B OCPB. Menemxkep mnamsatu. IlpepbiBaHus.
Ocobennoctu apaiieepoB OCPB. Yacs! u Talimepsl. OCHOBHBIC BpEMEHHBIC
XapaKTEPUCTUKH.

4.5. KypcoBoe npoexTrpoBaHue/ BBIIIOJIHEHHE KYPCOBOH pabOThI
V4eOHBIM [UIAHOM HE PETyCMOTPEHO

4.6. CamocTrositenbHas paboTa 00yYaroIIXCst

Buzpl camocToATeNnbHOM PabOThI U €¢ TPYI0EMKOCTh IPUBECHBI B Ta0IHLIE 7.

Tabauua 7 — Busbl caMoCTOSITENIbHON PaboThl U €€ TPYJOEMKOCTh

00630p crangapros: POSIX, ulTRON, ucOS.

. Bcero, | Cemectp 7
Bun camocrosTensHOM paboThI ’ P /s

~

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

Cranpaptet OCPB B ob6nactu aBuammm: ARINC 653, MILS, DO-178.
Konuenuust m301MpoBaHHbIX pa3nenoB. IIpocTpaHcTBEeHHOE pasjenieHue.
BpemenHoe pazzaeneHue.

OCPB QNX. Oznakominenue u HacTpoiika QNX, HCHOIB30BaHUE CPEIBI
paspadotku, API-unrepdeiic QNX.

10

POSIX  Threads. ®ynkuum ynpaBieHuss notokamu. DyHKiun
CHHXPOHH3ALIMHU ITOTOKOB.

yac qac

1 2 3
HM3ydeHne TeopeTHIeCcKoro MaTepuana 15 15
nucuumiasel (TO)
Kypcosoe npoekruposanue (KII, KP)
PacuerHo-rpaduueckue 3amanus (PI'3)
Bemonuenue pegepara (P)
[MoaroroBka K TEKyIeMy KOHTPOIIIO 15 15

ycneBaemoctu (TKY)

4.3. Ilpaktnueckue (CEMUHAPCKUE) 3aHATHUS
TeMbl IPAKTUYECKUX 3aHATHI U UX TPYAOEMKOCTh IPUBEICHBI B TAOIHIIE 5.

Tabauua 5 — [IpakTHuecKue 3aHATUS U UX TPYJOEMKOCTb

Jomamrnee 3amanue ([3)

Konrposnbabie pabotst 3a0uankoB (KP3)

[MoaroroBka K MPOMEXYTOUHOI
8 8
atrecraimu ([1A)

Bcero: 38 38

Ne
/1

Tembl IPaKTUYECKUX
3aHATUI

Ne
. | TpyaoeMkocTs, |paznena

DOopMBI TPAKTUYECKHUX 3aHATHI pyx »|Pas
(gac) JTUCIIMIT
JIMHBI

YueOHbIM MIaHOM HE NPEyCMOTPEHO

4.4. JlabopatopHbie 3aHATHS

5. Tlepeyens yueOHO-METOANIECKOTO OOECIICUCHHS

JUTS CAMOCTOSITEIbHON pabOoThl 00YYArOIIMXCSI IO TUCHUILTHHE (MOAYIIIO)
V4ueOHO-METOIMYECKHE MaTepUasbl [JIsi CAaMOCTOSATEIbHOH paboThl 00YyYaIOIMXCsl yKa3aHbl B

ma. 7-11.

6. HepequL TICYATHBIX U 3JICKTPOHHBIX y‘{e6HHX W3JaHUN

[epeueHb nme4yaTHBIX M IEKTPOHHBIX YUeOHBIX U3/IaHUH NIPUBECH B TabuIe 8.




Tabmuna 8— [lepeueHb MEYaTHBIX M JICKTPOHHBIX yUEOHBIX M3IaHUI

IlepedyeHp HCHONB3yeMbIX HH()OPMALMOHHO-CIIPABOYHBIX CHCTEM IPEACTABICH B
Tabumue 11.

Tabnuua 11— IlepedeHp HHPOPMALIHOHHO-CIIPABOYHBIX CHCTEM

Ne i/t HanmenoBanue

He npexycmotpeno

9. MarepuanbHO-TeXHIYECKas Oa3a
CoctaB  MaTepHalbHO-TEXHHYECKOH  0a3bl, HEOOXOAMMOW JUIsl  OCYIIECTBICHHS
00pa30BaTeILHOrO IPOoIIecca MO TUCLMILIHHE, IPEACTaBIIeH B Tabauel 2.

Tabmuua 12 — CoctaB MaTepuaibHO-TEXHUYECKOW Oa3bl

Ne HanmMeHnoBaHnue cocTaBHOM YacTh Howmep ayantopun
/o MaTepHAaIbHO-TEXHHUYECKOH 0a3bl (pr HEOOXOIUMOCTH )

MynsTHMenHifHAS IEKIIUOHHAS ayAUTOPHS

2 | KomnbroTepHslii ki1acc

Komuuectso
9K3EMILLIPOB B
Llucpp/ bubnuorpaduueckas ccblika Ouobmorexe
URL anpec
(KpoMe 2IEKTPOHHBIX
9K3EMILBIPOB)

004.4(075) | CereBble oneparnonHbie ciucteMsl [Tekcr] : yueGHOE 3
0-54 nocobue / B. . Onudep, H. A. Onudep. - M. u ap. :

IMurep, 2003. - 538 c. : puc. - (Y4eOHUK A1 BY30B). -

bubnuorp.: ¢. 525 - 526 (21 nass.). - ISBN 5-272-00120-6
004.4 OmneparoHHasi CHCTeMa PeaTbHOTO 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

:98.10 p.
681.3 CoBpemMeHHbIe onepannoHHblie 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). -

bubnuorp.: c. 989 - 1020. - And. ykas.: c. 1021 - 1037. -

ISBN 5-318-00299-4 (pyc.). - ISBN 0-13-031358-0

(anri.) : 549.90 p.
004.4 S3bix nporpammupoBanus C [Texcr] = The C 1
K36 programming Language : niep. ¢ aarn. / b. B. Kepuuran, /1.

Putun. - 2-e uzn., nepepad. u gom. - M. u ap. : Bunbsmc,

2006. - 304 c. : puc. - (Cepust KHUT IO

nporpammupoBanuio 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. OueHouHBIE CpeCTBa VIS IPOBEJICHUS IPOMEXKYTOUHOMH aTTECTALNH
10.1. CocTtaB OIEHOYHBIX CPEICTBAJIS MPOBEACHUS MPOMEKYTOUHOW AaTTECTAluU
oOyyaromuxcs 1o JUCHUIUIMHE NpUBEIeH B Tadiuue 13.
Tabnmma 13 — CocTaB OIEHOYHBIX CPEJICTB JIJISl POBEICHHUS TIPOMEKYTOYHON aTTeCTaIlII

Bug HpOMC)KyTO'—IHOfI aTTCCTAllun HCPC‘ICHB OLCHOYHBIX CPEACTB

Junddepenunpopannplii 3a4€T Crucok BOonpocos

7. TlepedeHs 3IEKTPOHHBIX 00Pa30BATEIbHBIX PECYPCOB
HH(pOPMALMOHHO-TEIEKOMMYHUKALIMOHHOM ceTr «IHTepHeT»
Ilepeuens 3JIEKTPOHHBIX 00pa3zoBaTeIbHBIX pecypcoB nH(OpPMAIHOHHO-
TEJNICKOMMYHHMKAIMOHHON ceTH  «VIHTepHeT», HEOOXOMMMBIX JUII OCBOCHMS JTUCLMIUTHHBI
npuBezieH B Tabuune 9.

10.2. B kadyecTBe KpPHTEPHUCB OICHKH YPOBHS C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETCHIIMH O0Y4YarOIIMMHUCS TPUMEHsETCsS S5-0ajbHasi IIKala OLUEHKH CHOPMUPOBAHHOCTH
KOMIIETCHIIMii, KOTOpas IpuBelieHa B Tabiuue 14. B Teuenne cemecTpa MOXKET HUCIIONIB30BATHCS
100-0annpHast  mKama — MOMAYJbHO-PEHTHHTOBOW  CHCTEMBI  YHHBEPCHTETa,  IpaBUia
HCIIOIb30BAHUSI KOTOPOH, YCTAHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJIbHBIM HOPMATHBHBIM aKTOM
I'YAIL
Tabnuua 14 —Kpurepun oleHKH YpOBHsI CHOPMHUPOBAHHOCTH KOMITETCHIIMI

OreHKa KOMIIETEHIAN

XapakTepucTrKa ChOPMHUPOBAHHBIX KOMITCTCHIINM
5-Ga/uTbHas IKaIa paKtep bopp

Tabmuma 9 — IlepeueHb ONEKTPOHHBIX O0Opa30BATEIbHBIX PECYPCOB HH(OPMALKOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTu «IHTepHeT»

URL anpec HanmenoBanue
Intuit.ru YdeOHbIe KypChl

8. IlepeueHp MHOOPMATMOHHBIX TEXHOIOTHIA
8.1. Ilepeyenr nporpaMMHOro oOECIEUeHHs, HCIOIb3YEMOTr0 IIPH OCYLIECTBICHUU
00pazoBaTebHOrO Ipolecca 1o AUCIUIUINHE.
IlepedeHp UCTONB3yEMOro MPOrPAMMHOT0 obecrieueH st npeacTaBieH B Tadmuie 10.

Ta6nuua 10— Ilepederp nporpaMMHOro obecreueHus

— oOyuarouuiicsi TayOOKO M BCECTOPOHHE YCBOWIJI IIPOrPaMMHBIi
Marepuait;

— YBEPEHHO, JIOTHYHO, TIOCIIEOBATEIFHO U TPAMOTHO €0 M3J1aracT;

— ONMHUPAsCh HA 3HAHUS OCHOBHOW W JOMOJHHUTEIBHON JHTEPATYpHl,
TECHO MPHBA3BIBACT YCBOCHHBIC HAYYHBIC MOIIOKEHHS C MPAKTHICCKON
JIeATEIbHOCTBIO HAIPABIICHHS;

— yMeJio 00OCHOBBIBACT U apIyMEHTHPYET BbIIBUIACMbIC UM H[ICH;

— JIeJIaeT BLIBOJILI U 0000IEHNS;

— cBOOOJIHO BJIAJICET CHCTEMOI ClICHHATU3UPOBAHHBIX IOHSATHI.

«OTJIIMIHO»
<Ga4TCHO»

Ne i/ HaumenoBanue

He npenycmotpeno

8.2. [lepeuenn “HPOPMAIIMOHHO-CITPABOYHBIX CHCTEM,HCTIONIb3YEMBIX npu
OCYLIECTBICHUH 00pa30BaTEILHOO MPOLECCa 110 AUCLHUIUINHE

— 00yJaronuiicsi TBEPAO YCBOMII IPOrPaMMHBII MaTepHall, TPaMOTHO H
[0 CyHOIECTBY M3JIaract ero, OMNHPasCh Ha 3HAHHS OCHOBHOW
JIUTEPATYPBI;

— HE JIOMYCKAeT CYIIECTBEHHBIX HETOYHOCTEIT;

— YBSI3bIBACT YCBOCHHBIC 3HaHHS C MNPAKTHYECKOW JESATEIbHOCTHIO
HaIpaBJICHUS;

— apryMEHTHPYET Hay4HbIC MTOJI0KCHHUS;

— JIeNIaeT BBIBOJIbI U 0000IEHNS;

— BJIQJICET CUCTEMOM CIICIUATM3UPOBAHHBIX TOHSITHH.

«XOpOLIO»
«3a4YTCHO»




OrieHKa KOMIIETEHI 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 3HAHHUSA 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 [IPUMEHEHUH 3HAHHH;
— HE MOXKET apryMEHTHUPOBAThH HAYYHbIE TTOJIOKEHHS;
— 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 BompocoB (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: OIpE/ICIICHUE, IIPHYHHBI
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. [Iporece: onpenenenue,
Ha3HA4YECHHUE, COCTOSHUSL.

11 MHoro3anaunocts. Buzpl napautensHoctu. [lotok: onpenenenue,
NPEITOChUIKY MOSIBICHUS, (PYHKIMH, 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 TIpoGiemsr B3auMoericTBus 3a1a4. B3aumuas 6mokuposka (Deadlock).
bnokuposka (Lockout). 'onosoBka. MIHBepcusi IpHOPUTETOB.

17 WHBepcHs IPUOPUTETOB: OrpaHUYCHHAs, HEOTPAHUUCHHAS, MEXaHU3MbI
OOpHOBL.

18 Mexanun3msl Mex3agaqnoro B3anmoneiicteus (IPC): onpenenenue,
nepevynciienne, Kpatkoe onucanue. Heoo0XoanMocTh CHHXPOHHM3AIUH 3a/1a4.

19 CpezcTBa Mex3aJa4HOr0 0OMEHa JAHHBIMU: 33Ja4H, IEPEUHCICHHE
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 HEJIOCTATKH.

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 CBSI3bI0: 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/1a4.

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

42 WHBepcHsi IPUOPUTETOB: OMpe/IeIeHNe, IIPUMEPbI U CXeMaTHYECKHI




Ta6muma 18 — [IpuMepHsIii nepedeHb BOIIPOCOB LISl TECTOB

Ne /o ITpumepHBIii epeyeHb 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 Heorpannduennas 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 IAHUPOBIMK: OIUCAHHE, LIENH.

48 ITnanuposanue: KpaTkocpouHbli MI1aHUPOBILUK: OMHCAHUE, LEIIH.

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

50 Aunroputm mianupoBanus 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 napamerpel 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 aucneryepa.

73 Konnenust n30JMpOBaHHBIX Pa3/IeIOB: IPOCTPAHCTBEHHOE Pa3JeICHUE.

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

Ilepeuenr TeM U1 KypCOBOTO IIPOCKTHPOBAHHS/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 MPOMEXYTOYHOI arTecTalMl B BHAC TECTHPOBAHHS
npeJcTaBieHbl B Taduue 18.

10.4. MeTtognueckue MaTepHabl, OnpeAeNsIomue MIPOLE Ty PhI OLIEHUBAHMS
WHMKATOPOB, XapaKTEePU3YIOUIMX JTambl (OPMUPOBaHHS KOMIICTCHIHMH, COAEpKarcs B
JIOKAIBbHBIX HOpMAaTuUBHBIX akrax [ YAII, permaMeHTHpYIOIIMX HOPAIOK M IPOLELypY
MIPOBEJCHHUS TEKYILEr0 KOHTPOJISI yCIIEBAEMOCTH M TIPOMEKYTOYHOW aTTECTAUH O0YYAOIIUXCSI
T'VAIL

11. Meroauueckue yKa3aHus Uil 00yYarOIIMXCSl IO OCBOCHUIO TUCIIUTLIHHBI

11.1. Meroguueckne yka3aHus Ui OOydarOmMXCs II0 OCBOCHHIO JIEKIOHHOTO
Marepuaa

OCHOBHOE HA3HAYCHHE JICKIMOHHOI'O Marepuajia — JIOTMYECKH CTPOIHOE, CHCTEMHOE,
ry0OKOe W SICHOE H3IIOKEeHHE ydueOHOro marepmana. Ha3HaueHue COBpPEMEHHOH IEKIUU B
paMKax AMCIUHMIUIMHBI HE B TOM, YTOOBI MOJyYHTh BCIO MH(OPMALHMIO [0 TEME, a B OCBOCHHHU
(yHDaMeHTaNBHBIX NPOOJEM JAWCHUIUIMHBL, METOJOB HAy4YHOTO IIO3HAHUS, HOBEHIINX
JIOCTIKCHUI Hay4HO#H MbICiH. B yueOHOM mporecce JeKIus BBIIONHSICT METOH0IOIMIECKYIO,
OpraHU3aLMOHHYI0 U MH(POPMAIMOHHYI0 (YHKIMHU. JIeKIUs pacKpbIBaeT MOHATHHHBIA anmapat
KOHKPETHOW 00JacTH 3HaHUS, €€ MPOOJIEMBI, JaeT IEIbHOE IMPEICTABICHHE O IHCIUILINHE,
MIOKa3bIBaCT B3aUMOCBS3b C JPYTHMHU JUCIUIUTMHAMHU.

[lnanupyemblie pe3yabTaThl IPH OCBOCHUU 00YYAIONIUMHUCS JICKIIMOHHOTO MaTepuaia;

— TOJIyYCHHWE COBPEMEHHBIX, IIEJIOCTHBIX, B3aHMMOCBS3aHHBIX 3HaHWW, YpPOBEHb
KOTOPBIX OIpeAeseTcs IeJIeBOH YCTAaHOBKOH K KaXKI0H KOHKPETHOH TeMe;

— TOJIyYeHHE OIbITAa TBOPUECKOI PabOThl COBMECTHO C MPEIOAaBaTeNeM;

— pa3BuUTHE NPO(ECCHOHANBHO-ICIOBBIX  KayecTB, JIIOOBHM K  MNpeaMeTy |
CaMOCTOSATEIILHOTO TBOPYECKOTO MBIIUICHHS.

— TOsBJICHHE HEOOXOJMMOI0 HHTEpeca, HE0OX0AUMOTO IJIsl CAMOCTOSTEIIBHON PaboTEI;

— T[OJy4Y€HHE 3HAHUI O COBPEMEHHOM YpPOBHE pa3BHTHS HAyKH M TEXHHKH U O
IIPOTHO3€ UX PAa3BUTHS HA OJMKANIINE TONIBI;

— HAY4YUTHCS METOAMYECKH 00pabaThiBaTh MaTepHuan (BBLACIATH TJIABHBIC MBICIH U
MOJIOKEHHsI, TPUXOJUTh K KOHKPETHBIM BBIBOJIAM, IIOBTOPSATH HMX B  Pa3IMYHBIX
(opmynupoBkax);

— MOJIy4eHHEe TOYHOTO MOHMMAHHMS BCEX HEOOXOAMMBIX TEPMHUHOB U MOHSTHH.

JlekuMOHHBI MaTepual MOXET CONPOBOXKIATHCS JEMOHCTpaLMed CclIaioB U
WCIIONIB30BAaHMEM PA3[aTOYHOTO Marepuaia MpH TMPOBEACHUH KOPOTKHX JUCKyCCHH 00
0COOEHHOCTSIX MPUMEHEHHS OT/ACIbHBIX TEMATHK 110 JUCLUIUINHE.

11.2. Meroauueckne ykasaHusl Uil OOyYarOIIMXCS IO BBIMOJHEHUIO J1a00paTOPHBIX
pabor

B xone BbINONHEHHS 11a0OpaTOpHBIX pabOT oOydwaromuiics IODKEH YIIyOuTh H
3aKpenuTh 3HAHMS, NMPAKTHYECKUE HAaBBIKM, OBIAJETh COBPEMEHHONH METOJUKOW M TEXHHKOU
JKCIIEPUMEHTa B COOTBETCTBUM C KBAJU(UKAMOHHOW XapaKTEPUCTUKON O0O0Y4Yarolierocs.




BeinonHeHue 1abopaTopHbIX pabOT COCTOUT M3 IKCIEPHMMEHTANbHO-NPAKTHYECKOH, pacueTHo-
AHAIUTHYECKON YacTeil U KOHTPOIBHBIX MEPOIIPUSATHI.

Beinonnenue snabopaTopHbix paboT oOydaromumcs SIBISETCS HEOTHEMJIEMOH UacTbiO
U3y4YeHMs] JUCLUIUIMHBIL, ONpeleseMOd ydueOHbIM IIAHOM, W OTHOCHUTCS K CpEICTBaM,
o0ecreurBalOIMM PELICHHE CIISIYIOIMX OCHOBHBIX 3a1a4 00y4aloIerocs:

— mnpuoOpeTeHHe HaBBIKOB HCCJICIOBAHMS IIPOLIECCOB, SBICHUI H  OOBEKTOB,
n3y4aeMbIX B paMKax JAHHOH AMCLUIIINHBIL;

— 3aKpeIUICHHe, Pa3BUTHE M JIETAIM3alMs TEOPETHYECKMX 3HAHWHM, IOJYYEHHBIX Ha
JIEKLHAX;

— IOJyYeHUE HOBOH MH(OPMALMH [0 U3y4aeMON JUCLMILIHHE;

— npuoOpeTeHHe  HaBBIKOB ~ CaMOCTOSTENBHON — paboThl ¢ J1a00paTOpHBIM
000py0BaHHEM U IPHOOpaMHU.

3ananue u TpeOOBaHMUS K ITPOBEJICHUIO Ja00PAaTOPHBIX PabOT

— Kaxnas JIP BbimosHsieTCst 10 MHANBHIYATbHOMY 33/1aHHIO, BBIIAHHOMY CTYJCHTY
MIpEnoaaBaTesIeM;

— B 3aganuu 1omkHO OBITE 4eTKO C(OPMyYJIMpPOBaHa 3a/1aua, BeInonHsemas B JIP;

— JIP gosKHa BBIMONHATHCS HA OCHOBE MOJYYEHHBIX TEOPETHUECKUX 3HAHUIA;

— Brmonnenne JIP 10/mKHO OCyIIECTBAATHCS HA OCHOBE METOAMUYECKUX yKa3aHWH,
MPE/IOCTaBIISIEMBIX MTPEIOIaBaTeNIeM;

— JIP nmomxHa BBINOJHATECS B CHELHMAIU3UPOBAHHOM KOMIIBIOTEPHOM Kilacce |
MOJET OBITH J0paboTaHa CTYAEHTOM B JOMAIIHHUX YCJOBUSX, €CIIU II03BOJISIET
T10;

— Hrorom BeimonHenHo# JIP sBisieTcst oT4eT U JeMOHCTpanus pe3yiabTaToB paboTh
MPEMNo/IaBaTeio B AJIEKTPOHHOM BHJIE.

Crpykrypa u hopma oTueTa 0 1ab0paTOpHOit pabore
— IlocraHoBka 3amaum;
— ConeprkaHue 3TaroB BHIIOIHEHHUS;
— Jluctunr nporpammsl Ha SIBY Cu.
— Kontponsnsie Tectol. [lompasnmen comepkuT HaOOpPbI WCXOIHBIX JaHHBIX H
TIOJIy4E€HHBIE B XOZI€ BBITIOIHEHHUS IIPOTPAMMBI PE3YJIBTATHI.
— OO6ocHOBaHHKE MTOTYYEHHOTO pe3yiIbTaTa (BEIBOX);
T.x. urorom BeimosHeHHs JIP sBisieTcss He OTYET, a AEMOHCTpALMs Pe3yIbTaToB paboThI
B OJIGKTPOHHOM BHJE, TO CTYJCHT JOJDKEH MPOJEMOHCTPHPOBATh MPENOJaBaTeNio, Kak
MOJy4€HBI PE3YJIbTAaThl paOOTHI.

TpeboBanusi K 0OPMICHHIO 0TYETA O Ja00pATOPHOI paboTe
— JlabGoparopnast pabora (JIP) mpenocraBisieTcss B MEYaTHOM/WIIM JIICKTPOHHOM
BUJIE;
— JIP nomxua umets tutynsHblid auct (TOCT 7.32-2001 wn3ganus 2008 roma) c
Ha3BaHHEM M MOAIHKCHIO CTYACHTA, KOTOPBIH ee cAenall 1 0popMulI;
— Crynent pomkeH 3amututh JIP. OTmerka O 3amuTe JOJDKHA HAXOIWUTHCS Ha
THUTYJIbHOM JIHCTE BMECTE C MOAMUCHIO TPENOIaBaTeIs.

11.3. Meroauueckue yka3zaHust JUisi 00YYarOIMXCS MO MPOXOXKICHUIO CAMOCTOSTEILHON
padoTsI

B x0/ie BBINOJIHEHHUSI CAMOCTOSITENILHON pabOoThI, 00yYarOUIMIiCs BBIIOIHACT paboTy MO
3aIAHUI0 M TIPH METOIMWYECCKOM PYKOBOJCTBE MPENOaBateisi, HO 6e3 ero HernocpeICTBEHHOTO
y4acTHs.

Js oOyuaromuxcs 10 3a04HOH (opMme OOydeHHs, CaMOCTOSATENIbHAs PadoTa MOXET
BKJIFOYATh B ce0si KOHTPOIBHYIO paboTy.

B mpouecce BBIIOJIHCHHUS CaMOCTOSATENIBHOH paboThl, y obydaromerocst GopmMupyercs
1enecooOpasHoe IUIAHUPOBAHKE Pabodero BPEMEHH, KOTOPOE IO3BOJIET UM Pa3BUBATh yMEHHUS
U HaBbIKM B YCBOGHHM M CHCTEMATH3alMU NMPUOOPETaeMbIX 3HAHWH, oOecreyrBaeT BBICOKHUI
YPOBCHb YCIICBAEMOCTH B MEpUOJ OOydYeHMs, IIOMOraeT IIOJIy4YUTh HABBIKH ITOBBIMICHHS
po(eCCHOHANTBEHOTO YPOBHSI.

MeToaMueCKUMH  MaTepuajgaMH,  HANpaBiIAIOIMMH  CaMOCTOSTENIbHYI0 — padoTy
00y4aIONMUXCSAABIAIOTCS:

—  y4eOHO-METOANYECKHil MaTepHal N0 AUCLHUIUINHE,

— METOJUYCCKHUE YKA3aHHs [0 BBIIOJIHCHHIO KOHTPOIBHBIX PaboT (Ui 00ydaromuxcs
10 3a04HOM popme 0OyueHus).

11.4. Meroanyeckue ykaszaHus Uit OOYy4alOHIMXCsA IO TPOXOXKACHHIO TEKYIIEro
KOHTPOJISl yCHEBAEMOCTH.

Texymuii KOHTPOJb YCHEBAaEMOCTH IpelyCMaTpUBAaeT KOHTPOJIb KadyecTBa 3HAHHUU
o0y4aronmumxcs, OCyIIECTBISEMOro B TEUCHHE CEMECTpa C IIEIbI0 OICHMBAHUS XO/1a OCBOCHUS
JTUCLMIUTHHBL.

11.5. Meroauyeckue ykasaHus JUisl OOYYalOIIMXCsl MO MPOXOXKICHHUIO MTPOMEIKYTOYHON
aTTeCTaLHH.

IMpomexyro4ynast ~ arrecrauusi  OOy4YalOIIMXCS  MPEAyCMAaTPHBAeT  OLICHUBAHHE
MPOMEKYTOYHBIX M OKOHYATENBHBIX PE3yJIbTaTOB 00ydueHHs mo aucuumiinae. OHa BKIIOYAET B
ceost:

— 1uddepeHIUpOBaHHBId  3a4eT — 93T0 (opMa OLEHKH 3HAHMH, MOJYYEHHBIX
00y4aroIMMCst IPH U3yYCHUH JUCUHUILUIMHGL, IPH BBIIOJHEHHH KYPCOBBIX MPOEKTOB, KypPCOBBIX
paboT, Hay4YHO-UCCIIEIOBATEILCKUX PadOT M MPOXOKICHHHU MPAKTUK C aTTECTALMOHHOMN OLEHKOM
OTIIHYIHOY, «XOPOILIOY, KYIOBICTBOPHTEIBHOY, KHCYIOBICTBOPHTEIHLHOY.
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