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AnHHOTAIUSA

Jucunninna «CucTeMbl pealbHOr0 BPEMEHH» BXOAUT B 00pa3oBaTEeNIbHYIO MPOrpaMMy
BBICIIErO 00pa3oBaHUS — HPOrpaMMy CIELHHUAJIMTETa 10 HANpPaBJICHUIO IOATOTOBKH/
creranbHocTH  09.05.01  «[IpuMeHeHre © OSKCIDTyaTalusi aBTOMATH3UPOBAHHBIX CHCTEM
CHELMAILHOIO ~ HAa3HAYEeHWs»  HANpaBIeHHOCTH  «MaTemaTHdeckoe, MNpOrpaMMHOE |
nH(OPMALMOHHOE 00ECIICUCHHE BBIYUCIUTENBHON TEXHUKA U aBTOMATH3UPOBAHHBIX CHCTEM».
JuctuminHa peanusyetcs kaeapoit «Nol4y.

JuciuinHa HanesleHa Ha ()OPMUPOBAHKE Y BBITYCKHUKA CJICITYFOLIIMX KOMIICTCHIINI:

IIK-1 «CmocobeH BBIIONHATE PabOTBHl W YOPAaBIATH PabdOTaMH M MPOEKTAMH IO
CO31aHHI0, MOAU(DUKALMY U CONPOBOXKICHUIO MH(POPMALIMOHHBIX CHCTEM, aBTOMATH3UPYIOIIUX
3aJja4yl OPraHU3aIIOHHOTO YIIPABICHUS U OU3HEC-TIPOIIECCHI

CozaepxaHue TUCLHUIUIMHBI OXBAaThIBAET KPYT BOIPOCOB, CBSI3aHHBIX C MPOSKTUPOBAHUEM
U pa3pabOTKOH  HAJEXKHBIX M  OTKAa30yCTOMYMBBIX  INPOTPAMMHBIX  IPHIIOXKEHHH,
(GYHKIHOHUPYIOIHMX Ha IUIaTGOpME ONEpalMOHHBIX CHCTEM PEalbHOTrO BPEMEHH, C MOMOLIBIO
COBPEMEHHBIX METOIOB, AITOPUTMOB, IMPOrPAMMHBIX MAakeToB M cpex. [lo3Bosser momy4uThb
(yHIaMEeHTabHBIE TECOPETHYECKUE 3HAHUS M NPHOOPECTH NMPAKTHYECKUE HABBIKM B 00JAaCTH
aHanu3a TpeboBaHMi 1 Pa3pabOTKH CHCTEM PEaIbHOTO BPEMEHH.

IIpenonaBaHne AMCLUMIUIMHBL TNPEAyCMaTPUBAET ciexyromme (GOpMbl  OpraHu3aLuu
yueOHOro Ipolecca: JISKIMH, Ja0opaTopHble pabOThI, CaMOCTOsTENbHAs paboTa CTy/AEHTa,
KOHCYJITAIIUH.

IIporpamMmoii JUCUMIUIMHBI TPEAYCMOTPEHBI CIESAYIOLIME BHIbI KOHTPOJS: TEKYIIUH
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEXYTOUHas arTectanus B popme auddepeHIHpOBaHHOTO 3a4eTa.

OOmiasi TpyIOEMKOCTh OCBOCHHUS AMCLMIUIMHBI COCTABISET 2 3a4YCTHBIX CAUHULBL, 72
yaca.

SI3bIK 00yUCHUSI IO JUCLHUILIMHE KPYCCKU »

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 IUIaTQOpMe OINEPALMOHHBIX CHUCTEM pEajbHOTO BPEMEHH C HCIIOJIb30BAaHHEM
CIHEHHATIBHBIX AITOPUTMOB U MEXaHM3MOB.

1.2. JlucuuruiiHa  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
KOMITCTEHIMSIMH WM UX 4YacTsMU. KOMIeTeHIMY U MHIUKATOPhl UX JIOCTHXKCHUS IIPUBEICHBI B

Tabuuue 1.

Tabnuua 1 — IlepeueHb KOMIECTEHIMH M 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 3HaTh 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 OPraHU3aLUH K BO3MOXKHOCTSIM
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, MOJyYeHHbIE MPU H3YyYEHUM MaTepHana JaHHOW IUCIMIUIMHBI, MMEIOT Kak
CaMOCTOSTENBHOE 3HAYEHHE, TaK U MOT'YT UCHOJIb30BAThCSA IIPU U3YYEHUU APYTUX JUCLUIIIMH:
— CucreMmsl ¢ napauiesbHoi 00paboTKOH HHpOpMaLN
— Cetu OBM u TeneKoMMyHHUKAIN
— Beoinycknas kBanudukanuonHas padora

3. OOBeM u TPYJOEMKOCTh TUCIUTLIHHBI
JlanHble 00 00mIeM 00beMe TUCLUILIMHBI, TPYAOSMKOCTH OTICIbHBIX BHIOB Y4YEOHOI
PpaboThI 10 JUCUHUILIMHE (U pacipe/eieHne ITON TPy JOEMKOCTH 110 CEMECTPaM) IPEACTABICHBI B
Tabuune 2.

Tabmuma 2 — O6beM U TPYAOEMKOCTh JTHCIUIIIHHBI

TpynoeMKocTb 1o
Bun yueGHoii paboThl Bcero cemMecTpam
Ne7
1 2 3
Oowan mpyooemKochnp oucyuniuHol, 272 272
3E/ (uac)
U3 nux uacoe npakmuueckoi no020mogKu 17 17
AyoumopHnsle 3anamus, BCETo 4ac. 34 34
B TOM UHCIIE:
nexuuu (J1), (vac) 17 17
npakTuueckue/cemunapckue 3anstus  (I13),
(uac)
naboparopsbie padotsl (JIP), (uac) 17 17
KypcoBo#i npoekT (padora) (KII, KP), (dac)
JK3aMeH, (Jac)
Camocmoamenvnas paboma, Bcero (dac) 38 38
Buo npomesicymounoi ammecmayuu: 3a4er,
madd. 3auer, sk3ameH (3auer, Hdudd. 3au, H;I - Judod. 3au.
DK3.*¥) .

o .
le/lMeanl/Ie: KaHIUJATCKUH 3K3aMECH

4. ConepxaHue TUCIUTLTHHBI
4.1. PacnpeneneHue TpyI0€MKOCTH AUCUUILIMHEL 10 pa3/iesiaM U BUIaM 3aHSATHH.
Paznensl, TeMBI AUCIUIUIMHEI U UX TPYJOEMKOCTb IIPUBEACHBI B Tabnuie 3.

Tabauua 3 — Pazzesnbl, TeMbl JUCUUIUIMHBL, UX TPYA0€MKOCTh

3amagamu. IIpoGaeMbl CHHXPOHU3ALMH.
MexaHHU3MbI MEX331a4HOH CHHXPOHHU3ALMH U
B3aumozeiicteus (IPC).

Pa3znen 5. Ynpasnenue namsrsio B OCPB. 2 2 4

IpepeiBanus. OcobenHoctu apaiisepos OCPB.

Yace! 1 TaliMepBI.

Paznen 6. O630p cranmapros: POSIX, ulTRON, 2 4
ucOS.
Pasznen 7. 0630p OCPB: QNX, VxWorks, 2 4

LynxOS, PikeOS.

Paznen 8. Cranpaptet OCPB B o0OnacTu aBuanuu: 1 4

ARINC 653, MILS, DO-178. Konmerust
M30JMPOBAHHBIX PA3/ICIIOB.

Paznen 9. OCPB QNX. O3nakomiieHHE U 2 1 4

HacTpoiika QNX, ucronp30BaHue cpesl
paszpabotku, API-untepgeiic QNX.

Pasznen 10. POSIX Threads. ®yHkuuu 2 1 4

ynpasiieHust HoTokaMu. OyHKIMU
CHHXPOHH3AIIMU TOTOKOB.

Hroro B CEeMECTpeE:

17 17 38

Hroro 17 0 17 0 38

HpaKTH‘IeCKaH TMOATOTOBKA  3aKJIKOYAaC€TCI B  HEIIOCPECACTBEHHOM  BBINMOJHEHUH

o0y4aroummucs

ONpENeNIeHHbIX  TPYNOBbIX  (yHKUMI,  cBA3aHHBIX ¢ Oynyued

HpO(bCCCHOHaJILHOﬁ JACATCIIBHOCTBIO.

4.2. CopeprxaHue pa3zieioB U TeM JCKIIMOHHBIX 3aHATHI.
CopnepxaHue pa3zesoB U TEM JICKIIMOHHBIX 3aHATHH NPUBEACHO B TadiuIe 4.

Tabnuma 4 — COZ[Cp)KaHI/Ie Pas3aeyioB U TEM JICKIIMOHHOI'O IMKJIa

Howmep pa3nena

Hazpanue u conepxaHue pa3fenoB U TeM JEKIUOHHbIX 3aHATHH

1

CucTtemMbl pealbHOTO BpeMEH!

IMpumep wucnonb3oBanusi CPB. OOnacte npumeneHus. BcrpauBaembie
CHCTEMBI: OCOOCHHOCTH, TpeOOBaHHUs, OrpaHUueHUs. Bpems peakiuu.
Onepanuonnsie cuctembl peanpbHoro Bpemenu (OCPB). OcobGennoctu
OCPB. Cpasuenne ¢ OC obbruHOro HazHauenusi. Bugst OCPB: xectkoe
peanbHOe Bpems, Msrkoe peanbHoe Bpems. Jemmaitn. TpeOoBaHust K
OCPB. Muoro3zanaunocts. Slapo OCPB: npeumyiiectBa BbIIeICHUS spa
OCPB, wMukposzapo, »k3osapo. Apxutektypa OCPB: MoHomuTHas,
ypoBHeBast (cioeBas), «kiameHT-cepBep». Kimaccet OCPB: munnmanbHoe
SIIPO CHCTEMBI PEajlbHOTO BPEMEHH, PO CHCTEMBI PEaJbHOIO BPEMEHH M
uHCTpyMeHTanbHast cpena, OC ¢ momHbM cepBucoM. CpoiictBa OCPB:
CBOEBPEMEHHOCTb, MPEACKa3yeMOCTb, 3¢ HEeKTUBHOCTS,
OTKa30yCTOMYHBOCTb.

Pa3uem,l TEMBbI JUCITUITJINHBI .HGKLII/II/I 113 (C3) JIb ‘ KII ‘ CPC
’ (gac) (1ac) (gac) (1ac) (gac)
Cemectp 7

Paznen 1. Cuctemsl peaqbHOrO BpEMEHH. 2 2 3
Ob6nacts npumenenne. OnepanoHHbIe CUCTEMBI
peanbHOrO BpEMEHHU: 0COOCHHOCTH, BH/IbI,
TpeOOBaHusl, KI1acChl, apXUTEKTYpa.
Paznen 2. Ilponeccer. ITotoku. Tumsl 2 2 3
orpaHu4yeHui. XapakTepUCTUKU.
Pa3znen 3. [InanupoBaHue U AUCHETYEPU3ALHS. 1 3 4
AJTOPUTMBI IJIAHUPOBAHHUSL.
Paznen 4. Opranusanus B3auMOJEHCTBHS MEXKITY 2 6 4

[Iponeccot. [Toroku. Tumbl orpanndeHuit. XapaKTepUCTUKU.

IIponecc. Bunpr mapamnensHoctn. Hasnauenwe npoueccos. CocrosHHA
mporecca. Omnepamuu Hajg mnporeccamu. llmaHupoBaHWe: MOJIUTHKA
IUTAHUPOBAHUS, aITOPUTM IUIAHUPOBAHUS, qucneryepusanus. [Ipuopurer.
INorokn. OcHoBHBIE cBO¥CTBa MOTOKOB. KoHTEKCT noTOKA. [lepexmouenne
KOHTEKCTa. Yrpapistouuid 06710k nmotoka. OCHOBHBIC CBOWCTBAa MOTOKOB.
MHorokparHbslii 3amyck 10TokoB. PeentepabenbHocTb. Ilycroii motok.
[IpeumymectBa  moTokoB. Hemocratkum  mortokoB. [Ipeumymiecta




MHOTOIIOTOYHOCTH. THIBI OrpaHUYEeHUH 3a7a4: BPEMEHHbIE OrPaHUYEHMS,
OTPaHWYCHUS NPEALICCTBOBAHUS, OIPAaHUYCHMS B3aMMHOTO HCKIIOUCHHMS
Ha obmme pecypcel. Hamxymmiee Bpemsi BoimonHenust 3amaun (WCET).
XapakTepUCTHKU 3a/1a4 PETFHOr0 BPEMEHH. PeryispHOCTh aKTHBAaLlUH
3aJa4M: IEPHOIMUCCKHE, alIePHOINUCCKHE.

Bcero

3 [TnanupoBaHue U AUCIIETYSPH3ALHS. AITOPUTMBI IUITAHUPOBAHUSL.

[TnanupoBaHue M OLEHKA aIrOpPUTMOB IUIaHMpoBaHus. I[lnanupoBaHue c
nepeKIoYeHnemM/oe3 MEePEKITIOYCHHS. Bunast [UTaHUPOBAHUSI:
NPUOPHUTETHBIC, OCCHPHOPUTETHBIC.  BEeCIpPUOPUTETHBIE — AITOPHTMBI
IJIAHUPOBaHMs: IUIaHupoBanue no npuHiuny FIFO, nukmnueckoe

IJIaHUPOBAHUE Round-Robin. Anroput™ MJIaHUPOBAHUS c
MHOTOYPOBHEBBIMH OYEpeIsIMH C OOpaTHBIMH CBA3SMH. IIpHOpHTETSHI:
CTaTHYECKHUE, JIMHAMUYECKHE. IpuopuretHsie TUIAHUPOBIIMKH:
BBITECHAIOILE, HEBBITECHSIOILHE. Craruyeckue aJITOPUTMBI
IIAHUPOBAHHS. Junamudeckue aJTOPUTMBI IIAHUPOBAHHUA.

JluHaMHUYeCKHe  aJrOPUTMBl  IUIAHUPOBAaHHS € JHHAMHYCCKUMH
npuopureramu: EDF (earliest deadline first), LLF (least laxity first).
JluHaMH4YecKHe ~ QNrOPUTMBI  IUIAHUPOBAHHS  CO  CTaTHYECKHMH
npuopureramu: RMS (rate monotonic scheduling), DMS (deadline
monotonic  scheduling). Ilepuomuueckue (timeline scheduling) wu
aneproAnYecKre anroputmbl  ranupoBanus  ([[kexcona, ['opna).
AnroputMel Ha 0a3e cepsepa coOsiTuil (polling server, deferrable server,
priority  exchange, sporadic server, slack stealing). Awnanus
3¢ PEKTUBHOCTH IUTAHUPOBAHUSI.

4.4. JlaGopaTopHble 3aHATUS

Tembl 1a60paTOPHBIX 3aHATHI U UX TPYLO0EMKOCTb IIPUBEJIEHBI B TA0IMIIE 6.

Tabnuia 6 — JJabopaTtopHble 3aHSATHSI U UX TPYJIOEMKOCTh

U3 Hux Ne
Ne HawnmMenoBanue 1ab0paTopHbIX paboT Tpynoewxocts, | npakTiieckoi | pasnena
/i (gac) MOJArOTOBKH, | JUCLHII
(gac) JIHBI
Cemectp 7
1 | OCPB QNX: HacTpoiika, WCIOJIb30BaHHE 2 9,10
cpenbl pazpadbotku, API-unrepdeiic.
2 | Muoronorounsie nporpammsl B OCPB QNX 4 1,2,9,
10
3 | Homuruku muranupoBanus B8 OCPB QNX 3 3,9, 10
4 | Mexauu3mel IPC: MexaHH3MBbI MEK3adauyHOM 4 4,5
cuaxpoHmsanuu B OCPB QNX
5 | Mexauusmel IPC: MexaHH3MBbI MEX3a4a4HOT0 4 4,5
obmena nanabiva B OCPB QNX
Bcero 17

4 Opranuszanusi B3aUMOJCHCTBHS MexIy 3amadamu. Pecypc. IIpoGremsr
CHHXPOHHM3AlL[MU: B3auMHas OJOKMPOBKa, WHBEPCHUS IPHOPHUTETOB.
[IpoTokosnsl gocTyma K pecypcam: MPOTOKOJ HACIEIOBaHMUS IPUOPHUTETOB,
IIOTOJIOYHBIN MPOTOKOJ. MeXaHNW3Mbl CHHXPOHHM3ALMH U B3aUMOJICHCTBHS
3agad (IPC): MmbroTexcsl, ceMadopbl, CUTHAIBI, YCIOBHBIE IEPEMCHHBIC,
Oapbepbl, COOOILEHHUS], TOYTOBBIE SIUKH, 04EPEAN COOOILICHHUIA.

4.5. KypcoBoe npoekTrpoBaHue/ BBIOJIHEHHE KYPCOBOH pabOThI

YueOGHbIM IUIaHOM HE MPEYyCMOTPEHO

4.6. CamocTositenbHas paboTa 00yyJaronXxcst
Buibl caMocTOSsITENIbHON paboThl U €€ TPy JOeMKOCTb PUBE/CHBI B Ta0uUIe 7.

Tabauua 7 — Busbl caMoCTOSITENIbHON PaboThl U €€ TPYJOEMKOCTh

5 VYopasneane mnamateio B OCPB. Menemxep mamsatu. [IpepsiBaHus.
Ocobennoctu apaiieepoB OCPB. Yacs! u Talimepsl. OCHOBHbIC BpEMEHHbIC
XapaKTEePUCTHKH.

6 00630p crangapros: POSIX, ulTRON, ucOS.

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

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

Konnenuus m3onmpoBaHHBIX pasnenoB. IIpocTpaHcTBeHHOE pasjencHue.
BpemenHoe pazzaesneHue.

9 OCPB QNX. Oznakominenue u HacTpoiika QNX, HCHOJIB30BaHUE CPEIBI
pa3pabotku, API-unteppeiic QNX.
10 POSIX  Threads. ®yHkuum ynpaBieHuss notokamu. DyHkiun

CHUHXpOHHU3ALUU TIOTOKOB.

4.3. Ilpaktnueckue (CEMUHAPCKUE) 3aHATUS
TeMbl IPaKTUYECKUX 3aHATHH U UX TPYL0EMKOCTh NPUBEICHBI B TAOIHIIE 5.

Tabmuua 5 — [IpakTHuecKue 3aHATUS U UX TPYJOEMKOCTb

Bun camocrositennbHOM paboThI Beero, | Cemectp 7,
Jac qac
1 2 3
W3yuyeHne TeopeTHIecKOro MaTepuaa
15 15
npucuumunasl (TO)
Kypcosoe npoekruposanue (KII, KP)
PacuetHo-rpaduueckue 3amanus (PI'3)
Bemmonuaenue pedepara (P)
[lonroroBka k TeKymeMy KOHTPOIIO 15 15
ycneBaemoctu (TKY)
Jomamrnee 3amanue (J13)
Konrponbablie pabotsl 3a04ankoB (KP3)
[loaroroBka k MPOMekKyTOUHOMH ] 8
atrecraiu ([1A)
Bcero: 38 38

W3 Hux No
Ne | Temsl npaktuueckux | dopmel npakTuueckux | TpyAOeMKOCTb, |MpaKTUYECKOH |pasaena
n/u 3aHATHI 3aHATHH (qac) TMOJITOTOBKH, | TUCIIUATT

(1ac) JIMHBI

V4eOHBIM MIIAHOM HE IPELYCMOTPEHO

5. Tlepeyens yueOHO-METOANIECKOTO OOECIICUCHHS
JUTS CAMOCTOSITENBHON paboThl 00YYArOLIUXCS 0 JUCHUILTHHE (MO/IYJIIO)
V4ueOHO-METOIMYECKHE MaTepUasbl [JIsi CAaMOCTOSATEIbHOH paboThl 00YyYaIOIMXCs YKa3aHbl B

ma. 7-11.




6. TlepedeHb MeYaTHBIX U AIEKTPOHHBIX YICOHBIX U3AAHUIA
IlepedeHp neyaTHBIX M AJICKTPOHHBIX YYEOHBIX W3AaHUN NIPUBECH B Tabnuie 8.
Tabmuna 8— IlepeueHb MEYaTHBIX M JIEKTPOHHBIX yUEOHBIX M3IaHUI

LIugp/ KonmuecTBo 3k3eMILISIpOB B
URL a P oc Bubnuorpaduueckas ccpiika GUbIHOTEKE
P (KpOMe IIEKTPOHHBIX IK3EMIUISIPOB)

8. IlepedeHb HHPOPMALMOHHBIX TEXHOJIOTHI
8.1. IlepeyeHp MmPOrpaMMHOTO OOECIEYEHHS, HCIOIB3yEMOr0 MPU OCYIIECTBICHUN
00pa30BaTeIbHOrO MPOoLIecca MO JUCLMILTHHE.
[lepeuens ucnonap3yemMoro NporpaMMHOro odecrieueHus npezcrasiieH B Tadmauue 10.

Ta6nuia 10— [epeuerp mporpaMMHOro obecrieueHus

004.4(075) | CereBble onepatonHbie cucteMbl [Tekcr] : 3
0-54 ydebHoe nocobue / B. I'. Omudep, H.

A. Onudep. - M. u np. : [Turep, 2003. - 538 c.
: puc. - (YueOHuK 17151 By30B). - bubmuorp.: c.
525 - 526 (21 na3z.). - ISBN 5-272-00120-6

Ne ni/mt HaumenoBanue

He npenycmotpeno

004.4 OmneparoHHasi CHCTeMa PealbHOro 3
3-96 Bpemern QNX [Tekcr] : ot Teopuu K
npakruke / C. H. 3butb. - 2-¢ u3a. - CII6. :
BXB - Ilerepbypr, 2004. - 192 ¢ : puc. + 1 3.
ont. auck (CD-ROM). - ISBN 5-94157-486-
X :98.10 p.

8.2. Ilepeyens MH(OPMAMOHHO-CIIPABOYHBIX CHCTEM,UCTIONb3YEMBIX npu
OCYIIECTBICHHH 00Pa30BaTEILHOTO MPOIIECCa M0 AUCIUIUINHE

Ilepeuenp wHCHONB3yeMBIX HMH(POPMAIMOHHO-CIIPABOYHBIX CHCTEM IIPEACTAaBICH B
Tabmune 11.

Tabnuia 11— Ilepederp nHGOPMAIIHOHHO-CIIPABOYHBIX CHCTEM

Ne ni/mt HaumenoBanue

He npenycmotpeno

681.3 CoBpeMeHHbIE ONepaliOHHbIE CUCTEMBI 1
T18 [Tekcr] = Modern operating systems /

D. Tanenbaywm ; pen. E. Ctporanosa ; mep. A.
JleonTtnes. - 2-¢ usn. - CII0. : ITIMTEP, 2005.
- 1038 c. : Tabmn., puc. - (Kimaccuka Computer
science). - bubmmorp.: ¢. 989 - 1020. - And.
yka3s.: ¢. 1021 - 1037. - ISBN 5-318-00299-4
(pyc.). - ISBN 0-13-031358-0 (anra.) : 549.90

p-

9. MarepuaiibHO-TeXHHYECKas 6a3a
CocrtaB  MaTepHalbHO-TEXHHYECKOHl  0a3bl, HEOOXOAMMON Ui  OCYIIECTBICHHS
00pazoBaTenbHOro Mpolecca o AUCHUIUIMHE, PECTaBIieH B Tadaunel2.

Tabnuua 12 — CoctaB MaTepuanbHO-TEXHUYECKON Oa3bl

10. Ouenounsble cpencTBa LTSI MPOBEACHUS MPOMEKYTOUHOM aTTeCTAIlII
10.1. CocTtaB OLICHOYHBIX CPEICTBAIS MPOBEACHUS IPOMEKYTOUHOH AaTTecTaluu
oOy4aromuxcs 110 JUCHUIUIMHE IpUBEJeH B Tabuie 13.
Tabnuia 13 — CoctaB OLIEHOYHBIX CPEJICTB ISl TPOBEICHUSI IPOMEXKYTOUHOM aTTeCTAIMU

By npoMexyTouHOH aTTecTalun [IepeyeHb OLIEHOYHBIX CPEICTB

004.4 S3bix nporpammupoBanus C [Texer] = The C | 1
K36 programming Language : ep. ¢ auri. / b.

B. Kepuwras, [1. Putun. - 2-e u3n., nepepad.
u pom. - M. u ap. : Bunssime, 2006. - 304 c. :
puc. - (Cepust KHUT 10 IPOrPAMMHUPOBAHUIO
ot Prentice Hall). - 3ar. 06:1. : ANSIC. -
[Ipenm. ykas.: c. 284 - 289. - ISBN 5-8459-
0891-4. - ISBN 0-13-110362-8 (anru.) : 70.00

p-

Junddepenunposanuslii 3a4€T Crincok Bonpocos

10.2. B kadecTBe KpHTEPHUEB OLICHKM YPOBHA C(HOPMHUPOBAHHOCTH (OCBOCHUS)
KOMIIETeHIIMH 00ydJaroluMucs HMpUMeHsieTcs 5-0ajulbHas 1IKana OLEHKH CHOpMUPOBAHHOCTH
KOMIIETEHIIMI, KoTOpas IpuBeJieHa B Tabauue 14. B TeueHue cemecTpa MOKET UCIONB30BATHCA
100-0annpHast  mKaja — MOJAYJbHO-PEHTHHIOBOW  CHUCTEMBl  YHHBEPCHUTETa,  MpaBUia
UCIIONb30BaHUsl KOTOPOH, YCTaHOBJIEHbI COOTBETCTBYIOIIUM JIOKAJIbHBIM HOPMATHBHBIM aKTOM
I'VAIL
Tabauua 14 —Kpurepun oleHKH ypoBHS c(QOPMHUPOBAHHOCTH KOMIIETEHIIMI

OrieHKa KOMIIETEHIN

7. IlepedeHb 3/IEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB
HH(pOPMALMOHHO-TEIEKOMMYHUKALIMOHHOM ceTr «IHTepHeT»

Ilepeuens 3JIEKTPOHHBIX 00pa3oBaTeNbHbIX pecypcoB nH(pOpPMaLMOHHO-
TENICKOMMYHHMKAIMOHHON ceTH  «VIHTepHeT», HEOOXOMMMBIX JUII OCBOCHMS JTHCLMIUTHHBI
npuBe/icH B Tabnuie 9.

Tabmuma 9 — IlepeueHb OJNEKTPOHHBIX O0Opa30BATEIbHBIX PECYPCOB HH(OPMALKOHHO-
TEJIEKOMMYHUKAIIMOHHOHU ceTu «IHTepHeT»

XapakTteprcTHKa c(hOpMHPOBAHHBIX KOMIIETCHIIMI
S-0auThHas IIKAIA paKTep bopp

URL anpec HanmenoBanue

— oOyuaromuiicss r1y00OKO M BCECTOPOHHE YCBOMJI IIPOrpaMMHBII
MaTepHa;

— YBEPEHHO, JIOTHYHO, II0CJICJOBATENILHO U IPAMOTHO €r0 H3Jaraet;

— ONMpasCh Ha 3HAHHUS OCHOBHOH U IONOJHUTEIBHOM JIHTEPaTypHl,
TECHO MPHBSA3BIBAECT YCBOCHHbIC HAYUYHBIEC MOJIOKEHHS C MIPAKTHIECKON
JIeATEBHOCTBIO HAIIPABIICHHUS;

— yMeno 000CHOBBIBAET M apTyMEHTUPYET BBIIBUIaeMble UM HICH;

— JIeJIaeT BBIBOJIBI U 00O0OIICHHUS;

— cBOOOJHO BIIaJieeT CHCTEMOH CHEIMATN3HPOBAHHBIX MOHATHI.

«OTJIMYHO»
«3a4TCHO»




OrieHKa KOMIIETEHI N

5-GaiuTbHas IKaa

XapakTepucTiika chOpMHUPOBAHHBIX KOMITCTSHIIMI

Apxutekrypa OCPB: nepeuncienue, onucaHue.

«XOPOLIO»
«3a4TCHO»

— 00yyaronMiicsi TBEPAO YCBOWI NPOrpaMMHBII MaTepHall, TPaMOTHO U
[0 CYyNIECTBY W3/IaraeT €ro, ONHPasch HAa 3HAHUA OCHOBHOM
JIUTEPATYPBI;

— HE JIOITyCKAaeT CYIIECTBEHHBIX HETOYHOCTEH];

— YBSI3bIBACT YCBOCHHBIC 3HaHHS C MPAKTHYECKOW JEATEIbHOCTHIO
HaIpaBJICHUS;

— apryMEHTUPYET HAy4HBIC TOJIO0KCHHUS,

— JieJIaeT BBIBOJIBI U 00OOIICHUS;

— BJIQJICCT CICTEMOM CIIeIUAIM3UPOBAHHBIX TTOHSITHIA.

Mmuoro3agaunocts. Buner napamnensHocth. [Ipormecc:
OnpeieJCHNUE, HA3HAYCHUE, COCTOSIHHUS.

Mpuoro3agaunocts. Bunsl napannensHocty. IToTok:
OIpe/Ie/ICHUE, TIPEIIOCHUIKH MOSIBICHHSI, (YHKIIMH, CBOMCTRA.

[orok: onpexnenenue. [IoHATHA: TPHOPUTET, KOHTEKCT ITOTOKA,
ynpasJstroluii 610k moroka. CBofcTBa: MHOTOKpPATHBII
3aIycK, peeHTepadenbHocTb. [1ycToi noTok.

13

IToTok: OnpeacsIeHUE, NPEUMyIeCTBa U HEAOCTATKHU.
HpCI/IMyIIICCTBa MHOT'OIIOTOYHOCTH.

«YZOBJICTBOPUTCIIBHO»
«3a4YTCHO»

— 00y4aroNMIACS YCBOWIJI TOJIBKO OCHOBHOM MPOrpaMMHBIII MaTepual,
M0 CYLIECTBY H3JIaraeT ero, ONMUPasiCh Ha 3HAHHUS TOJIBKO OCHOBHOM
JIUTEPATYPBI;

— JIOIYCKaeT HEeCYIIECTBEHHbIC OLIMOKU U HETOYHOCTH;

— HCTIBITBIBAET 3aTPYAHEHHs B HPAKTHYECKOM NPUMEHEHHH 3HAaHHH
HAIpaBJICHUS;

— ¢1ab0 apryMEHTHPYET HAYYHbIE TTOJI0KESHHS;

— 3aTpyAHsIeTCs B hOPMYIMPOBAHUY BBIBOIOB U 0000IICHNIA;

— YaCTHUYHO BJI3JICET CUCTEMOH CIELMATU3UPOBAHHBIX MOHITHH.

14

BpemenHsle orpannueHus 3anad. Hauxyamee Bpems
seimonaeHus 3aaaun (WCET). Xapakrepuctuku 3aaaq.
PerynsipHOCTb aKTUBALIMHU 331a4H.

15

Pecypcsl: onpenenenne, BU/bl, TUIbI

16

[IpoGnembl B3aumMoaeicTBus 3a1a4. B3aumHuas 6;10kupoBka
(Deadlock). biokuposka (Lockout). 'ononoska. HBepcus
[PHOPUTETOB.

«HEYAOBJICTBOPUTEIIBHO»
«HE 3aYTCHO»

— o0yyaronuiicss He YCBOWJI 3HAYMTEJBbHOM YaCTH MPOrpPaMMHOIO
Marepuana;

— JIOIyCKAeT  CYLIECTBEHHbIE  OMMOKA HM  HETOYHOCTH  IPH
paccMoTpeHuH pobieM B KOHKPETHOM HallpaBJICHHH;

— HCTIBITHIBAET TPYJHOCTH B MPAKTHYECKOM NPUMEHEHUH 3HAHUI;

— HE MOXKET apryMEHTHUPOBAThH HAYYHbIE MTOJIOMKECHHS;

— He (hOPMYIUPYET BBIBOAOB M 0000IICHHUIA.

WHBepcus IPUOPUTETOB: OrpaHUYCHHAs, HEOTPAaHUYCHHAS,
MEXaHHU3MbI OOPHOBI.

Mexanu3mbl Mex3agaqaoro B3aumoseiictus (IPC):
oIpesiesIeHNe, NepeunciIeHue, KpaTkoe ONUCcaHue.
Heo6xoanMOoCTh CHHXpOHH3AIHH 33 1a4.

CpeIICTBa MECXK3ada4YHOI0 obOMeHa JaHHBIMHU: 3aJ1a4u,
TNIEPEUYNCICHUE MEXAaHM3MOB, KPATKOC ONMMCAHUE.

10.3. TunoBble KOHTPOJIBHBIC 3aJaHHS WIIX HHBIE MAaTEPHAJIBL.
Bomnpocs! (3agaun) 1uis 3K3aMeHa peacTaBieHbl B Tabmuie 15.

Tabnuua 15 — Bonpocs! (3a1a4n) As1st 9K3aMeHa

20

CpezcTBa CHHXPOHHU3AIMH 33/1a4: 3a]1a4H, IepPEeUnCIIeHHE
MEXaHH3MOB, KPaTKOE OIHCaHHE.

21

Mexanu3mbl Mex3agaqnoro B3aumoericteus (IPC): mproTekc,
cemadop.

22

[InanupoBaHue: MOJIUTHKA IUIAHWPOBAHUS, AITOPUTM
IUTAaHUPOBAHUS, JUCTIeTYepU3anus. 3aJa4n MIAHUPOBAHUSL.
Lenu muiaHUpOBaHUS.

23

[InanupoBanue. Turbl IIaHUPOBILKKOB: IEPEUUCICHHE,
OIMCAHUE.

24

[TpropureTHble U OECIIPHOPUTETHBIE AJITOPUTMbI
IUTAHUPOBAHMUS: 0COOEHHOCTH, IPEUMYIIECTBA M HEJIOCTATKH.

25

HpI/IOpI/ITeTHLIe CTaTUYCCKUEC U TUHAMHUYICCKUC aJI'OPUTMbL
TUTAHUPOBAHUSA: OCO6CHHOCTI/I, IPpEUMYIICCTBA U HEJOCTATKH.

26

BeITecHsIOMME U HEBBITECHSIOINE aJTOPUTMBI
IUIAHUPOBAHMS: OCOOCHHOCTH, MPEMMYIIECTBA U HEAOCTATKH.

27

Craruueckue (opdnaiin) u Iunamudeckue (OHIalH)
AITOPUTMBI IJTAHUPOBAHHUS: 0COOCHHOCTH, PEUMYIIECTBA U
HEIOCTATKH.

28

Anropurmsl mnanuposanus First-Come First-Served,
uukindeckoe (Round-Robin) mnanupoBanue: cBoiicTra,
0COOEHHOCTH.

29

Anroput™msl mianuposanust Shortest-Job-First,
MHOTOYPOBHEBBIE OUEpPE/I C 0OPATHOM CBSA3BIO: CBOWCTBA,
0COOEHHOCTH.

Ne /it [lepeuens BonpocoB (3a1a4) I SK3aMEHA Kon
HHAUKATOpa
VY4yeOHBIM IJIAHOM HE IPEeyCMOTPEHO
Bompocs! (3anaun) aust 3auera / qud¢. 3auera npencrapieHsl B Tabnuue 16.
Tabnuua 16 — Borpocsl (3amaun) asist 3auera / qudd. 3auera
Ne /it Iepeyens Bonpocos (3anau) st 3auera / nudd. 3auera Kox
HHAUKATOpa

1 Cucrema peaqbHOTO BpEMEHH: ONKCaHKe, OCHOBHAS 3a/1a4a, IK-1.3.1
IpebsBIIIEMbIE TPEOOBAHMUSI.

2 CucreMa peajbHOro BpeMEHHU: OlUCcaHue, 001acTh IK-1.3.2
IPUMCHEHNUS, BpeMs PEaKIHH.

3 OnepaluoHHBIE CHCTEMBI pealibHOro BpemeHu: onpenenenue, | [1K-1.3.3
IPHYUHBI HCIOIb30BAHHS, BHIBL

4 OrnepamoHHBIE CHCTEMBI peallbHOTO BpeMeHH: onpeaenenne, | [1IK-1.V.1
ocobeHHocTH, npeabsBisieMble K OCPB TpeGoBaHnusi.

5 OrnepalMoHHBIE CUCTEMBI pealIbHOro BpeMeHu: onpeaenenue, | [1IK-1.V.2
CBONCTBA.

6 OnepannuoHHbIE CUCTEMBI )KECTKOTO PEabHOr0 BPEeMEHU: IK-1.Y.3
ompesencHue, ocobeHHoctu. Jleanans.

7 OnepanuoHHBIE CUCTEMbI MATKOTO PEabHOTO BPEMEHH: IK-1.Y .4
onpejesieHrue, 0cobeHHocTH. JleanaH.

8 Slnpo OCPB: onpenenenne, 6a30Bble CEPBUCHI, BHIBI SLIEP. T1IK-1.B.1

30

[TnaHupoBaHKe MEPHOINICCKHX 3a/1a4: YCIOBHS BBITTOJTHECHHU,
K02 PHUIMEHT UCTIONB30BAHUS TIPOLIECCOPA, AIITOPUTMBI
(mepevncieH e U KPaTKoe OLMCAHHUE).




31

ANropuTMBI IIJIAHUPOBAHUS IEPHOANYECKHX 3a/1au. Rate
Monotonic: cBO#cTBa, 0COOCHHOCTH, MPUMEPBI PACHHCAHHS.

58 MackupoBaHue IpepbIBaHUN: TUITBI MACKUPOBAHHUS.

59 Tabuuiia npeppIBaHUil: ONUCAHUE.

60 [pouemaypst 00pabOTKH MPEPhIBAHMIA: THIIBI, OMHCAHHE.

61 Oyukumu cnyx6 Bpemenn OCPB.

62 OcCHOBHEBIE onepanuy cpeAcTB padboTsl ¢ Taiimepamu B OCPB.

63 Cranmapt POSIX: onmcanue, Ha3HauCHHE.

64 Crangapt ulTRON: onucanue, 3a1a4u, NPUHIIAIIEL
IIPOCKTUPOBAHMS.

65 Crangapr OSEK/VDX: onucanue U Ha3HaYeHHUE.

66 Crangapt DO-178: onncanue, Ha3HAYEHUE.

67 Crangapt MILS: onucanue, Ha3HaYeHUE, OCHOBHEIE
KOHLIEMIUH U apXUTEKTypa.

68 Crangapt ARINC-653: onmcanue, Ha3HAYEHUE, CEPBUCHL.

69 Bpemennsie napamerpst OCPB: nepeuncienue, kparkoe
OIHUCAHUE.

70 Bpemennsie napametpsl OCPB: Bpems oTkiuka Ha
IIpepbIBaHME.

71 Bpemennsie napamerpst OCPB: Bpems nepexitoueHus
KOHTEKCTa.

72 Bpemennsbie napamerpst OCPB: 3ana3apiBaHue gucneryepa.

73 KoHuenuus n30JMpOBaHHBIX Pa3/IeioB: IPOCTPAHCTBEHHOE
paszeneHue.

74 Konnenmus n3011poBaHHBIX Pa3ieioB: BpeMEeHHOe
pasjieneHus.

IepeueHp TeM [yisi KypCOBOTO ITPOEKTHPOBAHHUS/BBINOIHEHHS KypCOBOW paboThI
npejcTaBiceHsl B Tabuie 17.
Tabnuua 17 — [lepeueHs TeM Uit KYpCOBOTO MPOSKTHPOBAHUS/BBIIOJIHEHHUS KYPCOBOW paboThI

No /i [IpuMepHEIil epedeHb TeM IJIsl KypCOBOTO HPOSKTUPOBAHHS/BBITOTHEHUS
B KypcoBOoi paboThI

YueOHbIM IJIAHOM HE IIPelyCMOTPEHO

Bompocsl 1y mpoBeAeHHS INPOMEXYTOYHOH AaTTeCTallid B BHAE TECTUPOBAHUS
npejcTaBieHsl B Tabuie 18.

Ta6muma 18 — [IpuMepHsIii nepedyeHb BOIIPOCOB LISl TECTOB

Kon

Ne /i IIpumepHbIi epeyeHb BONPOCOB Il TECTOB
WHMKATOpa

IlepeueHb TeM KOHTPOJBHBIX PabOT MO AMUCIMIUIMHE OOYYarOUIMXCs 3a0YHOH (HOPMBI
0o0y4eHus, peIcTaBIeHb! B Tabmune 19.

Tabnuia 19 — [lepeyeHb KOHTPOJIBHBIX padoT

Ne n/n [epeueHb KOHTPOJIBHBIX PAOOT

He npexgycmotpeno

32 AJIrOpUTMBI IIJIAHUPOBAHHUS NepHouUecKkuX 3a1ay. Earliest
Deadline First: cBolicTBa, 0COOCHHOCTH, IIPUMEPHI
pacnucaHusl.

33 [InanupoBaHe anepuoOJUUECKUX 3a7a4: aJrOpPUTMbI
(nepeunciieHue, KPaTKOe ONHMCAHUEe, CPABHEHUE).

34 Ananus 5QQeKTUBHOCTH IIaHUPOBAHHUS: OKA3aTeIN
3} heKTHBHOCTH (LIEpeUHCICHHE, KPATKOE OLHICAHHUE).

35 [IpeppiBaHus: Ha3HAYECHUE, TUIIBI IPEPHIBAHUI.

36 [pepbiBaHMs: MaCKUPOBaHUE, IPUOPUTH3ALMS, IPOLIETYPBI
00paboTKH.

37 [Tapamerpst OCPB.

38 Crangaptet OCPB: nemn. Onucanne crangapros POSIX,
ulTRON, OSEK/VDX.

39 Crangaptet OCPB: nienu. Onmcanue cranaaproB DO-178,
MILS, ARINC-653.

40 CxeMaTHYHO N300pa3uTh: AJIrOPUTM IUIaHUpOBaHUs Rate
Monotonic: npyuMep pacnucaHus Juisl IBYX 3ajau.

41 CxeMaTH4HO u300pa3uTh: Anroput™ miaHuposanus Earliest
Deadline First: mpumep pacmucanus st ABYX 3a/1a4.

42 MHBepcus IpHOPHUTETOB: ONpeNeTICHUE, IPUMEPHI 1
CXEMaTHYeCKUIl PUCYHOK.

43 HeorpannuenHast ”HBEpCHUsI IPUOPHUTETOB: CYTh, IPHBECTH
WUTIOCTPUPOBAHHBIN NpuMep, cocoObl 60pbObI.

44 B3zaumuas Giokuposka (tynuk, deadlock): npumeps! u
CXEMaTHYECKUIl PUCYHOK.

45 [TnanupoBaHuUe MEPUOIMUYCSCKHX 33/1a4: OMUCAHUE.

46 ITnanuposanue: JloJroBpeMeHHbIH IAHUPOBILHK: OIHUCAHKE,
LIeITH.

47 [TnanupoBanne: CpeHeCpOUHBIH INITAHUPOBIKK: ONUCAHUE,
LIeITH.

48 [InanupoBanue: KpaTkocpouHslii IIIaHUPOBILUK: ONUCAHKE,
LeJTH.

49 [InanupoBaHue NEPUOTUUECKUX 3aau: YCIOBHUS BBIIOJTHEHUS,
K03()PHIMEHT HCIIONB30BAHUS IIPOLIECCOPA.

50 Anropurm maruposanus First-Come First-Served: cBoiicTsa,
0COOCHHOCTH.

51 Aunroput™ rmanupoBanust Round-Robin (rukininaeckoe
IUTaHUPOBAHKE): CBOMCTBA, 0COOCHHOCTH.

52 Anroput™ rumanupoBanust Shortest-Job-First: coiicTsa,
0COOCHHOCTH.

53 AJITOPUTM IIJIAHUPOBAHUSI MHOTOYPOBHEBbIE OUEPEIH C
00paTHOM CBS3BIO: CBOWCTBA, OCOOCHHOCTH.

54 AnropuruM mianuposanus Rate Monotonic: cBoiicTsa,
0COOCHHOCTH.

55 Aunroputm rmanuposanust Earliest Deadline First: cBoiictsa,
0COOCHHOCTH.

56 AnHanu3 3 QpeKTHBHOCTH [UIaHUPOBAHMUS: IEPEUYUCITUTD 1
KPATKO ONUCATh M0Ka3aTesu 3p(HeKTUBHOCTH.

57 IIpepbiBaHusi: onpeereHe, Ha3HaYEHUE.

10.4. Meroanyeckue  Marepuaibl,  ONPENCIAIOIME  MPOLEIYpPbl  OLICHWBAHHUS
WHJMKATOPOB, XapaKTepH3YIOIIUX JTambl (OPMHUPOBAHUS KOMIICTCHLH, coIepxarcs B
JIOKAJIbHBIX HOPMATHBHBIX akTax [ YAIl, periaMeHTHPYIOIIMX TOPSAOK H MPOIEIypy
MIPOBEJCHUS TEKYILEro KOHTPOJISl yCIEBAEMOCTH M IIPOMEKYTOYHOW aTTECTallMH O00Y4aroIuXCst
I'YAIL




11. Meroauueckue yKa3zaHus Ui 00yYarONHXCsI 0 OCBOCHUIO TUCIUTLTHHBI

11.1. Meroguueckne yka3zaHus I OOydaroIIMXCS IO OCBOSHHIO JIEKIIHOHHOTO
Martepuana

OCHOBHOE Ha3HAYCHHE JICKIIMOHHOTO MaTepuana — JIOTHYECKH CTPOHHOE, CHCTEMHOE,
riy0OKOe W SICHOE HW3IIOKEeHHEe ydueOHOro marepuana. HasHaueHue COBPEMEHHOH ICKIIMH B
paMKax AMCIMIUIMHBI HE B TOM, YTOOBI MOJYYHTh BCIO MH(OPMALHMIO [0 TEME, a B OCBOCHHU
(byHIaMEHTANBHBIX OpPOOJEM AWCLUMIUIMHBI, METOAOB HAYYHOrO IIO3HAHUS, HOBEHIINX
JMOCTHXECHHI HAyYHOW MBICIH. B y4eGHOM mporecce JIEKIHs BBITOIHIET METOM0IOTHIECKYHO,
OpraHU3alMOHHYI0 U MH(GOPMAMOHHYI0 (YHKIMHU. JIeKIus pacKpbIBaeT MOHATHHHBIN anmapat
KOHKpETHOW 00nacTé 3HaHWs, €€ MpOoOJIEeMBl, JaeT IMEeIbHOE IMPEICTaBICHHE O IMCIUILINHE,
TOKa3bIBaET B3aUMOCBS3b C IPYTUMU JAUCIUITIHHAMH.

[lnanupyemblie pe3yabTaThl IPH OCBOCHHH 00YYAIOIIUMHUCS JEKIIMOHHOTO MaTepUaia;

— TIOJIy4€HHE COBPEMEHHBIX, LCJIOCTHBIX, B3aHUMOCBSI3aHHBIX 3HAHUM, YPOBEHb
KOTOPBIX ONpEAesieTcs LeJeBOM YCTAHOBKOM K KaX 10l KOHKPETHOH TeMe;

— MOJIyYCHHE OIbITA TBOPUECKOI PabOTHI COBMECTHO C IPEIOIaBaTelIeM;

— pa3BuTHE NPO(ECCHOHANBHO-ICIOBBIX  Ka4yecTB, JIIOOBM K INpEeaMeTy |
€CaMOCTOATENBHOIO TBOPUYECKOT0 MBIIILICHUSL.

— MOsBJIEHHE HEOOXOJMMOTr0 HHTEpeca, HEOOXOANMOTO ISl CAMOCTOSTEIIFHOM PaboThI;

— T[OJNyYeHHEe 3HAHUH O COBPEMEHHOM YPOBHE DAa3BUTHUS HAyKH M TEXHUKH U O
MIPOTHO3€ UX PAa3BUTHS HA OIIKANIINE TOMBI;

— HAY4YUTHCS METOAMYECKH 00padaThiBaTh MaTepHan (BBLACIATH TJIABHBIE MBICIH U
MOJIOKEHUSI, TPHUXOAWTh K KOHKPETHBIM BBIBOJAM, TIOBTOPSATH WX B  Pa3iIHYHBIX
(dhopmyTpoOBKax);

— MOJyYeHHE TOYHOTO MOHMMAHHMS BCEX HEOOXOAMMBIX TEPMUHOB U MOHSTHH.

JlekMOHHBI  MaTepuan MOXET CONPOBOXKIATbCS JEMOHCTpalMed CclaiioB U
WCIIONIb30BaHMEM PAa3[aTOYHOTO MaTepuaia TMpH MPOBEACHUH KOPOTKHX JUCKYCCHH 00
0COOEHHOCTSIX MPUMEHEHHS OT/ACIBHBIX TEMATHK 110 JUCLHUILINHE.

11.2. Meroauuecknue yka3aHusi Uil OOYYarOUIMXCS 10 BBIMOJHEHHIO J1a00PaTOPHBIX
pador

B xonme BhIMONHEHMS 1a0OpaTOpHBIX paboT oOydaromuiics IODKeH YIIyOuTh H
3aKpeNUTh 3HAHHS, NMPAKTHUECKUE HABBIKM, OBJIAJETh COBPEMEHHOW METOJIUKOM M TEXHUKOU
9KCIIEPUMEHTa B COOTBETCTBHM C KBAJIM(HUKAMOHHOW XapaKTEPUCTUKON OO0YYalOIIerocs.
BeinonHeHue 1a00paTopHbIX pabOT COCTOMT M3 IKCIIEPHUMEHTAIBHO-NPAKTHYECKOM, pacueTHO-
AHAIUTHUYECKON YacTeil U KOHTPOJIbHBIX MEPOIIPUSATHI.

BrimonHenne 1a00paTOpHBIX PabOT 0O0ydaromMMCs SIBISIETCSI HEOTHEMJICMOH YacThIO
N3y4eHHs] AUCLUUIUIMHBI, ONpeneseMOi ydeOHbIM IIAaHOM, W OTHOCHTCS K CpEICTBaM,
00ecrieunBaIOIIM PELICHHE CIIEYIOIHMX OCHOBHBIX 33124 00y4aloIerocs:

— mnpuoOpeTeHHe HaBBIKOB MCCIEIOBAHMS IIPOLIECCOB, SBICHUH U OOBEKTOB,
M3y4aeMbIX B paMKax JaHHOU JUCLUIIIMHBI;

— 3aKpeIUICHHe, Pa3BUTHE M JETAIM3alMs TEOPETHYECKMX 3HAHWH, MOJYYSHHBIX Ha
JICKIUSAX;

— MOJy4eHHE HOBOH MH(OpMAaLK 1O U3y4aeMOW AUCLHUILTIHE;

— npuoOpeTeHHe  HaBBIKOB ~ CaMOCTOSITENIBHON ~ paboThl ¢ J1a0OpaTOpHBIM
obopymoBaHueM 1 pUOOpaMu.

3aanue u TpeOOBaHMUS K ITPOBEJCHUIO Ja00PAaTOPHBIX PaboT
— Kaxpast JIP BBINOJHACTCS 110 HHANBHAYAJIbHOMY 331aHUIO, BBIIAHHOMY CTYACHTY
MpernogaBaTesem;

— B 3aganun 10KHO OBITH 4eTKO c(hOpMyTMPOBaHa 3a/1a4a, BelojHsemas B JIP;

— JIP nomkHa BBIIOJIHATHCS HA OCHOBE MOJTyYCHHBIX TEOPETHUECKUX 3HAHUI;

— Brmonnenne JIP 1omKkHO OCymIECTBIATHCS HA OCHOBE METOAMYECKUX yKa3aHHU,
MPEAOCTABIISIEMbIX MPEIO/IaBaTeIeM;

— JIP pmomxHa BBIMONHSATECS B CIEHHMATM3UPOBAHHOM KOMIIBIOTEPHOM Kiacce H
MOJET OBITh A0paboTaHa CTYACHTOM B JOMAIIHUX YCJIOBHSX, €CIIU IO3BOJISCT
T10;

— Hrorom BeimonHeHHOH JIP sBiIsieTcst OTYeT U AeMOHCTpaLMs Pe3yIbTaTOB paboThI
MPENOAaBATENIO B 3JIEKTPOHHOM BH/IC.

CrpykTypa 1 ¢opMma oTdera 0 1ab0paTopHOit paboTe
— TlocranoBka 3amgaqm;
— CopgeprxaHue 3TaINoOB BBIIIOJIHEHUS;
— Jluctunr nporpammsl Ha SIBY Cu.
— Kontponbabie Tectel. Ilompasmen comepkuT HAOOPbI MCXOAHBIX JAHHBIX H
MTOJIy4EHHBIE B XOZI€ BBIIIOJIHEHHUS IPOTPAMMBI PE3YJIBTATHI.
— O6ocHOBaHHUE MOJTYYECHHOTO pe3yJiibTara (BbIBO);
T.k. urorom BemonHeHus JIP gBisercs He oT4eT, a AEMOHCTpALMs PE3yIbTaTOB paboThI
B OJICKTPOHHOM BHJIE, TO CTYIEGHT [JOJDKEH IPOJEMOHCTPHPOBATh IPEMOJABATENI0, KaK
MIOJTy4€HbI PE3YJIbTAaThl pabOTHI.

TpeboBanus Kk ohopMIECHHIO OTYETA O 1a0OPATOPHOI padoTe
— Jlaboparopnas pabora (JIP) mpenocraBisieTcss B MEYATHOM/MIIM JIICKTPOHHOM
BUJIC,
— JIP momxna umers tutynbHbI Juct (COCT 7.32-2001 wnzganus 2008 roma) c
Ha3BaHHEM H TOIIMCHIO CTY/ICHTA, KOTOPbIH ee cenall 1 oGpopMuIt;
— Crygenr goken 3amuTuth JIP. OTMeTka O 3amuTe JODKHA HAXOJUTHCS HA
TUTYJIBHOM JINCTE BMECTE C TOIUCHIO MIPETo/IaBaTels.

11.3. Meroanyeckue ykazaHHs Ul 00Y4arOIIUXCS MO TPOXOXKACHUIO CAMOCTOSITEIbHON
paboTsI

B Xo/e BBIMOIHEHUS] CAMOCTOSTEIBHON PabOThI, OOYUYArOLIUICS BBIIONHSIET PaboOTy IO
3a/IaHUI0 M NPH METOJMYECKOM PYKOBOJCTBE IpEHojaBaTess, HO 0e3 ero HenocpeiCTBEHHOTO
y4acTHsL.

Jns oOyuaromuxcss mo 3a04HOW (opMe OOyudeHHsi, caMOCTOsTeNbHas paboTa MOMKET
BKJIIOYATh B CE0sI KOHTPOJIbHYIO paboTy.

B mporiecce BBIMOIHEHUS] CAMOCTOSTENBHON PaboThl, y 00yuaromerocsi popMupyeTcs
1enecoo0pa3Hoe IUIAHUPOBAHKUE Paboyero BPEMEHH, KOTOPOE IO3BOJISICT UM Pa3BUBATh yMEHHMS
U HaBbIKM B YCBOCHHM M CHCTEMATH3alMH NMPUOOPETAEeMBIX 3HAHUH, 0OECleYrBaeT BBICOKHUIA
YPOBCHb YCIIEBAEMOCTH B MNEPHOA OOYdYCHHS, IIOMOraeT IIOJIYy4YWTh HABBIKH IIOBBILICHHS
po(heCcCHOHAIBHOTO YPOBHSI.

MeToanuecKuMH ~ MaTepuaiaMd, — HAlpaB/SIOMMMHA  CAMOCTOSTENBHYIO — paboTy
00yYarOUIUXCSASABISIOTCS

—  y4eOHO-METOANYECKHl MaTepHal N0 AUCLUILIHHE;

— METOQMYECKHE YKa3aHHs 0 BBIIOJHCHHUIO KOHTPOIBHBIX PaboT (U1 00yYarOIIiXCst
110 32049HOU opMe 00ydeH ).

11.4. Meroguueckue ykazaHus JUIs OOy4YaroOLIMXCS IO MPOXOXKICHHIO TEKYIEro
KOHTPOJIS yCHIEBAEMOCTH.



TeKyH_II/Iﬁ KOHTpPOJIb yCIIEBACMOCTH IIPEAYyCMATPUBACT KOHTPOJb KadeCTBa 3HAHUI
06yqa}oumxc;1, OCYLIECTBIIEMOI'0 B TECYEHHUE CEMECTPa C LEIBI0 OLCHHBAHUA XOda OCBOCHHA
JUCHHUIIIIAHBI.

11.5. Meroauueckue yka3aHusl s OOyYarOIIMXCsl 10 MPOXOXKICHUIO MPOMEKYTOYHOM
aTTeCTalHN.

IIpomexyrounast ~ arrectaumsi  OOydYarOIMXCS — NPEAyCMAaTpUBaeT  OLICHUBAHHE
MPOMEXKYTOUYHBIX M OKOHYATEJIBHbIX PE3yJbTaTOB 00y4YeHHs MO JucuMIUIMHE. OHa BKJIIOYAET B
ceds:

— 1upepeHIUpOBaHHbIH  3a4eT — 3T0 (opMa OLEHKH 3HAHWH, IOJY4YEHHBIX
0o0y4JaronmmMest Y U3YYSHUH JTUCLMIUIMHBI, TIPH BBIMOJIHEHUH KYPCOBBIX MPOEKTOB, KypPCOBBIX
paboT, Hay4YHO-UCCIIEIOBATENILCKUX PA0OT M NMPOXOXKICHUH MPAKTUK € ATTECTALLMOHHOM OLEHKON
COTIIMYHOY», «XOPOILO», KyJOBIECTBOPUTEIHHOY, «HEYIOBICTBOPUTEIBEHOY.

JIuct BHeceHUs U3MEHEHUH B pabouylo MPOrpaMMy JHCIUILIMHBL

JlaTa BHECEeHUS
HU3MEHEHH U
JIOTIOJIHEHUH.

ITonmuces BHECTIETO
HM3MCHCHHUS

ConeprxaHne U3MEHEHHU U TOMOIHEHUH

JaTa u Ne

MPOTOKOITA
3acejaHus
Kagenpsl

IToamuce
3aB.
kageapoit




