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1 CTPYKTYPA JUCHUIIJIMHBI

Ob6ecneunBaromuii (HaKynbTeT

O6ecneunBaronias kadeapa

O6mas Tpynoemkocts (3ET)

Kypc

Cemectp

Bujaebl 3auaTui

Jlekiuu (akajem. 4acoB)

JlaGopaTtopHble 3aHATHS (aKaJEM. 4acOB)
WNuas konTakTHAs padoTa (akajgeM. 4acoB)
Bce koHTakTHBIE Yachl (aKaeM. 4acoB)

CamocrosiTenbHas paboTa, BKJIFOUasi 4achl HA KOHTPOJIb
(akazeM. yacoB)

Bcero (akageM. yacoB)

Bua npomexyTo4yHoO aTTecTalu

DKk3ameH (Kypce)

DDA
CAY

34
17

52
56

108



2 AHHOTAIIUA AMCHUITJINHBI

«IUPPOBBIE CUCTEMBbI YITPABJIEHU»

JlucuuruinHa mpeiHa3HadeHa i TOATOTOBKU OaKalaBpOB B 00JIaCTH yIIpaB-
JICHUSI TEXHHUYCCKUMH OOBEKTaMU. B Hell M3ydaroTcs apXHTEKTypa COBPEMEHHBIX
IIU(POBBIX CHCTEM YMPABICHHUS ¢ MUKPOKOHTPOJUIEpAMH, OCHOBHBIC 3TAIThl aHAJIH-
3a, CHHTEe3a M MMPOEKTUPOBAHUS Takux cucteM. [lonpoObHO paccmaTpuBaroTCs BOIPO-
Chl MATEMAaTUYECKOTO OMMCAHUS U(PPOBBIX CUCTEM yTIPABIICHHS, AHAIN3 U CHHTE3 C
HCITOJIb30BAaHNEM METOIOB KaK KJIACCHUECKOM, TaK U COBPEMEHHOM TEOPHH yIIpaBiie-
Hus. TeopeTrdeckas 4acTh Kypca COPOBOXKIACTCS JTa00PaTOPHBIMU 3aHATHAMU JIJIsT

IMPAKTHICCKOI'0 OCBOCHU U3YUCHHOI'O Marcpuralia.

SUBJECT SUMMARY

«DIGITAL CONTROL SYSTEMS»

Discipline is intended for training bachelors in area of control technical objects.
[t examines the architecture of modern digital control systems with microcontrollers,
the main stages of analysis, synthesis and design of such systems. Mathematical
description of control systems with microcontrollers, analysis and synthesis using
methods of both classical and modern control theory are considered. The theoretical
part of the course is accompanied by laboratory classes for the practical development

of the material studied



3 OBLHIME IMOJTOKEHUA

3.1 Ieau u 3aga4y AUCHUILIHHBI

1. lenssMu AUCHUTUIMHBI SBIISIOTCS: U3YYEHUE MPUHIIUIIOB MOCTPOCHUS, (PyHKIIHO-
HaJIbHBIX BO3MOXKHOCTEH U METOJOB CHHTE3a COBPEMEHHBIX ITU(POBBIX CUCTEM aB-
TOMATUYECKOTO yIIpaBiieHUs, (GOPMUPOBAHNE HABBIKOB aHAW3a M CHHTE3a HUDPO-
BBIX CHCTEM aBTOMAaTUYECKOIO YIPABJICHUS, OCBOCHHE METOAUKHU MPOCKTUPOBAHUS

I_II/I(I)pOBBIX CHUCTCM aBTOMATHUYCCKOI'O YIIPABJICHUS.

2. 3agaun TUCIIATIIINHEL:

-OBJIaJICHUE 3HAHUSIMH 00 OCHOBHBIX TE€HJICHITUSAX Pa3BUTHUS ITU(DPOBBIX CUCTEM aB-
TOMATHYECKOTO YIIPABJICHHUS, COBPEMEHHOM YPOBHE MPOSKTUPOBAHUS ITU(PPOBBIX CH-
CTE€M aBTOMATHUYECKOIO YIPaBJICHHUS, METO/IaX aHAJIM3a U CUHTE3a IU(PPOBBIX CUCTEM
ABTOMATUYECKOTO YIPABIICHUS

-(hopMUpOBaHKE HABBIKOB MPUMEHEHUS METO/IOB aHAJIM3a CUHTE3a COBPEMEHHBIX ITU]-
POBBIX CUCTEM AaBTOMATUYECKOTO YIPABICHUS, UCIOIb30BAHUS IPOTPAMMHBIX IMaKe-

TOB MPOEKTUPOBAHUS U MOJIETUPOBAHUS U(DPOBBIX CUCTEM.

3. 3HaHUS O COBPEMEHHOM YPOBHE MPOEKTUPOBAHUSA IIU(PPOBBIX CUCTEM aBTOMATHU-
YECKOT'0 yNpaBIIeHHs], OCHOBHBIX TEHJECHIUAX Pa3BUTHUS U(PPOBBIX CUCTEM aBTOMa-
TUYECKOTO YNPABICHUS, METOJAX MPOECKTUPOBAHUS LIU(PPOBBIX CUCTEM aBTOMaTHYe-

CKOro yrpaBJICHHA,

4. YMeHue NpUMEHATh MUKPOKOHTPOJIJIEPHI B 00JACTH MPOEKTUPOBAHUS ITU(PPOBBIX
CUCTEM aBTOMAaTUYECKOTO YIpPAaBJICHHUSA, pa3padaThiBaTh 3aKOHBI yIpPaBIEHUs, CTa-
BUTB 33J1a41 pa3paboTKu HU(POBBIX CUCTEM aBTOMATHUUYECKOTO YIIPaBJICHHUSI CO BCTPO-

€HHBIMU MUKPOKOHTPOJLJIEpAMU

5. OBnazeTb HaBbIKAMU PUMEHEHUSI METOI0B CUHTE3a COBPEMEHHBIX LIM(PPOBBIX CH-
CTEM aBTOMATHYECKOTO YIPaBJICHHUS, IPOCKTUPOBAHUS IU(POBBIX CUCTEM aBTOMa-

TAYECKOTO YIPABIECHUS C MUKPOKOHTPOJUIEPAMM.
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3.2 Mecrto nucuuminebl B ctpykrype OITOII

JIuciuIuiiHa n3y4aeTcsi Ha OCHOBE paHee OCBOCHHBIX JUCIUILINH Y4eOHOrO IIaHa:
1. «MuKpoOnpoLecCOpHbIE YCTPOUCTBA CUCTEM YIIPABICHUS

1 00ecreunBaeT U3y4eHHE MOCIeAYIOUUX TUCIUIUINH:

1. «MukponpoliieccopHasi TEXHUKa B MEXaTPOHUKE U POOOTOTEXHUKE»

2. «IIpoexTupoBaHKE IEKTPOHHBIX YCTPOKUCTBY



3.3 IlepeueHb MIaAHMPYEMbIX pPe3yJIbTATOB 00y4YeHHMs MO JUCIHHUILINHE, COOT-
HECEHHBIX C IVIAHUPYEMBIMH Pe3yJIbTATAMHM OCBOCHHMSI 00pa30BaTeIbLHOMI

MPOrpamMMbl

B pe3ynbrare ocBoeHus 00pa3oBaTeIbHON IPOrpaMMbl 00YHAIOIIHIACS TOKEH

JOCTUYD CIICTYIONINE PE3YJIbTaThl 00yUSHHUS MO TUCITUILIINHE:

Koa kxommerenun/ HanMeHoBaHMe KOMIETEHINMH/MHANKATOPA KOMIIETEHIIUN
HHINKATOPA
KOMIIeTEHIINH
ITK-1 Crnioco0eH ocymecTBIsATh COOp M aHAIN3 UCXOIHBIX TaHHBIX JUIS pacueTa U

MIPOCKTUPOBAHUA CUCTEM U CPECACTB aBTOMATU3AIIUN U YIIPABJICHUA

1IK-1.1 3naem coepemenuble MemoObl pacuiema U NPOEKMUPOBAHUS CUCTIEM U
cpeocme agmomamusayuu U ynpaeieHusl

IIK-1.3 Braoeem memooamu ananuza ucxoouvix OanHwulx OJisi pacdema u npoexmu-
POBAHUSL CUCMEM U CPEOCIE ABMOMAMU3AYUL U YIPAGTEeHUS

I1K-3 T'oTOB ydacTBOBaTh B COCTABICHUN aHAIUTHYECKUX 0030pOB U HAy4YHO-TEX-
HUYECKUX OTUETOB I10 PE3yJbTaTaM BBINOJIHEHHOW pabOThl, B MOATOTOBKE
myOIUKaIMiA 0 pe3yabTaTaM UCCIEIOBaHUN U pa3paboToK

1IK-3.2 Ymeem nonvzoeamuvca pegpepamugnvimu 6azamu OAHHBIX, 1EKMPOHHLIMU
oubnuomexamu u Opy2uUMu 21eKMpPOHHbIMU PeCyPCAMU OMKPbINO20 00CHIy-
na 0711 NPoeedeHUs. AHATUMUYECKUX 0030P08 U HAYUHO-MEXHUYEeCKUX omye-
Mo no pe3ynbmamam 8biNOIHEHHOU pabomul

I1IK-4 Cnocoben MMPOBOAUTHL BbIYHUCIUTCIBHBIC OKCIICPUMCHTBI C MCITOJIb30BAHH-
€M CTAHAAPTHBIX ITPOTrpaMMHBIX CPCACTB C LCJIbIO MMOJIYUYCHHA MaTCMATUUC-
CKHMX Mojelei IpouccCoB U 00BEKTOB aBTOMATU3alUU U YIIPABJICHUA

1IK-4.3 Braoeem memooukamu npoeedenus GblYUCIUMENbHBIX IKCNEPUMEHINOE C
UCNONb306AHUEM CMAHOAPMHBIX UHCMPYMEHMANbHBIX BbIYUCTUMENbHBIX
cpeocme npocpammupo8anus




4 COAEP KAHUE JUCHUIIJIMHDBI

4.1 Conep:xkanue pa3aejoB IUCHUATIIAHbBI

4.1.1 HauMeHOBaHHE TeM M Yachl HA BCe BUAbI HATPY3KHU

Ne HanmenoBaHnue TeMbl JUCIHATINHBI Jek, | Jlao, | UKP, | CP,
n/n au a4 au au
1 | Beenenue 1
2 | Tema 1. Maremaruyeckue MOAEIH LU(PPOBBIX CHCTEM 4 2 0 7
yIpaBIICHUS
3 | Tema 2. Z-npeobpazoBaHue 4 6
4 | Tema 3. CTpyKTypHBIE CXEMBI U TMEpeAaTOuHbIe (QyHKIUU 4 2 6
IU(POBBIX CUCTEM YIIPABICHUS
5 | Tema 4. BekTopHO-MaTpUUYHbIE MOJEIH 5 4 8
6 | Tema 5. YacToTHBIE XapaKTEPUCTUKU ITU(DPOBBIX CUCTEM 4 2 8
7 | Tema 6. AHanu3 yCTOWIMBOCTH ITU(PPOBBIX CUCTEM 3 2 5
8 Tema 7. AHanu3 KauecTBa NMEPEXOAHBIX MTPOIIECCOB 3 2 8
9 | Tema 8. CuHTe3 TUGPOBBIX CUCTEM YIIPABICHUS 5 3 1 8
10 | 3axmroueHue 1
Hroro, au 34 17 1 56
W3 HuX a4 Ha KOHTPOJIb 0 0 0 0
OO01mmast TpyJ0eMKOCTh OCBOSHUS, a4/3¢ 108/3

4.1.2 Copepxanne

JU IUQPOBBIX CHUCTEM yIpaBJe-
HUS

Ne HanmeHoBaHue TeMbl Conep:xkanue

n/n AUCIHUATIHMHBI

1 | Beenenue [Tonstuss u oOmiye cBedeHHs O IUPPOBBIX CHUCTEMax
ynpasienus. Knaccudukanus cucreM Mo BHIY KBaHTO-
BaHHUs, N0 BUAY U poay Mmoayisauuu. [Ipumeps cuctem.
XapaKTepUCTUKHU PeNICHHBIX, UMITYJIbCHBIX U IU(PPOBBIX
CAY.

2 | Tema 1. Marematudeckue Moze- | Pemerdarbie GyHKIMM W AWCKPETHOE MpeoOpa3oBaHHUE

Jlanmaca. Onpenenenue pemeTdyaTon PyHKIIUU U CMEIICH-
HOM pereTyaToit GyHKIIUU. JIMHEHHbIE pa3HOCTHBIE ypaB-
HeHus. CUCTEMBI pa3HOCTHBIX YPABHEHHM C MOCTOSTHHBIMU
ko3 dunmentamu. Maremarndeckoe ONMHMCAHUE BETHYH-
HBI Ha BBIXOJIE U/I€AIBHOTO UMITYJILCHOTO 3JieMeHTa. Orpe-
JelIeHUe JTUCKpeTHOro mpeobpa3oanus Jlamraca. ®op-
Myna oOpamenus. [{uckpernoe mpeoOpazoBanue Dypbe.
Juckpetnslii psng @ypre. POpMUPYIOIIHIA JIEMEHT U €10
YaCTOTHAsl XapaKTepUCTHUKA.




HaumMmeHnoBaHnue TeMbl
JUCHHILIMHEI

Conepxanue

Tema 2. Z-nnpeobpazoBanue

OcHoBbl Z-nipeoOpazoBanusi. CriocoObl HOTy4YeHus Z-1pe-
oOpa3oBaHus. Z-peoOpa3oBaHUE IEMEHTAPHBIX (YHK-
. O6parHoe Z-npeoOpa3oBaHue U CIIOCOOBI €0 HAXOXK-
nenusi. Haxoxxnenne oGpatHoro Z-npeodpa3oBaHus ¢ Io-
Motibio psina Jlopana. Pexyppentrnas gpopmyna onpenene-
HUS YUCITIOBOM MOCIIEI0BAaTEIbHOCTH.

Tema 3. CTpyKTypHBIE CXEMBI U
nepenaTounsle GpyHKIMK nudpo-
BBIX CHCTEM YIPaBICHUS

[lepenatounsle pyHKIMU TUCKPETHBIX CUCTEM B (hopme Z-
npeoOpa3oBaHusi. PeanbHblli UMITYJICHBINA 3JIEMEHT U €T0
CTpyKTypHasi cxema. CTpyKTypHBIE CXEMbI U I€penaToy-
Hble (DYHKIMM Pa30MKHYTBHIX M 3aMKHYTBIX CHUCTEM IIpHU
Pa3IMyYHBIX CIIOCO0AaX BKJIIOUEHUS UMIYJIbCHBIX 3JIEMEH-
TOB. YYeT 3KCTParoyiITOpOB, 3ama3AbIBaHus U HU(PPOBO-
IO BBIUKCIUTENBHOIO YCTPOMCTBA LIENH MEPEeIaYr CUrHa-
na. AnreOpa mepeaaToyHbIX (PYHKIUNA U SKBUBAJICHTHBIC
peoOpa3oBaHMsl CTPYKTYPHBIX CXEM.

Tema 4. BekropHo-mMaTpuUyHbIE
MOJIENN

BexTtopHO-MaTpuuHble MOAENU JUHEApU30BaHHBIX IUQ-
poBeix CAY. CocraBieHne ypaBHEHUW COCTOSIHUS I10
CTpyKTypHOH cxeme. KaHonuueckas (opma ypaBHEHHI
cocrostaus. [lepenarounsie MaTpUIbl CUCTEMBI.

Tema 5. YacTOTHBIE XapaKTepHU-
CTUKH ITU(PPOBBIX CUCTEM

KommuiekcHble criekTpsl penterdarsix GyHKImi. [omorpa-
b1 Z-npeoOpa3oBaHus M CHOCOOBI UX MOCTpoeHHs. [o-
norpadsl neMeHTapHbIX QyHkumii. W-nipeoOpazoBanue u
ero cporictea. CnekrpanbHble xapakrepuctuku J{CAY B
(byHKIMH 1iceBao4YacToThl. Jlorapudmuueckre aMIIuTy -
Hbl€ ¥ (Da30Bbl€ YACTOTHBIC XapaKTEPUCTUKH JUCKPETHBIX
cucteM U ux ocooeHHoctH. [locrpoenne JIAUX u AOYX
JACAY TOYHBIM U IPUOIMKEHHBIM CIIOCOOaMHU.

Tema 6. AnHanu3 ycTOH4YMBOCTHU
U(POBBIX CUCTEM

AnreOpandeckue MeToabl aHanu3a ycroiunBoctu JCAY
o kputepusm lyp-

Kona, Payca u I'ypBuna. [Ipunnun aprymenra. Yacror-
HbIE METOJIbl aHAJIM3a YCTOMYHMBOCTHU C UCIOJIb30BAHHEM
JIOYX pa3oMKHYTBIX CHUCTEM (KPUTEPHUH, aHAJIOTHYHBIC
KputepusiM MuxaitioBa u HalikBucra).

Tema 7. AHanu3 xKayecTBa nepe-
XOJHBIX IPOLIECCOB

Cps3p moOKa3aresneil KauecTBa ¢ YaCTOTHBIMHM XapaKTepu-
CTUKaMH cHucTeM. PacueTr mepexomHoro mpouecca Ha BbI-
XOJIe CUCTEMBI C MCIOJIb30BAHUEM Pa3IMYHBIX CIIOCOOOB
omnpeneneHust ooparHoro Z-npeodOpasoBanus. [loctpoe-
HUE NIEPEXOIHOTO MPOLECCa 10 PAa3HOCTHOMY YPaBHEHHUIO,
COCTABJIGHHOMY TIO NepeJaTOYHbIM (DYHKIUSAM 3aMKHYTOMH
WIA Pa30MKHYTOW CHUCTEMBl. YCTAHOBMBIIAsCS OIIMOKa,
k03 puIMeHTH OMUO0K, JOOPOTHOCTH CHCTEMBI. AHAIN3
nuckpetHbix CAY Metonom nepeMeHHbIX cocTosiHus. [lo-
CTPOEHHE MEPEXOIHBIX MIPOLIECCOB METOJOM ITEPEMEHHBIX
COCTOSIHHS.




Ne HanMeHoBaHue TeMblI Conepxxanue
n/n AUCHHUIIMHBI
9 | Tema 8. Cunte3 mudpoBsix cu- | ObecredyeHne 3aJaHHONW TOYHOCTH U 3aMacoOB YCTOMYUBO-

CTEM YIIPABIICHUS

cti. Tunosele xkenaemble JIUX MUCKPETHOM CHCTEMBI U
ee HernpepbeIBHOM yacTu. [locTpoeHue xkenaeMon 4acToT-
HOM XxapaktepucTuku auckpeTHoil CAY ¢ ucnonbp3oBaHu-
€M TOYHOTO U MPHU-OJIMKEHHOIO CHOCOOOB MOCTPOCHUS
JIYX. PacyeT HeNpephIBHBIX KOPPEKTUPYIOIINX CPEICTB.
Pacuer nuCKpETHBIX KOPPEKTUPYIOLIMX CPEACTB U KOp-
PEKTUPYIONIEH JTMHEWHON MPOrpaMMbl MUKPOKOHTPOJLIE-
pa. CuHTE3 cuCTEM Ha OCHOBE METO/A MEPEMEHHBIX CO-
crostHus. Pa3zpaboTka u(pPOBBIX alIrOPUTMOB YIpaBie-
HUSI METOZIOM IpOCTpaHcTBa cocTosiHuiA. CuHTe3 1Idpo-
BBIX CHCTEM YNPABJICHMSI C allepUOJNUECKUM IPOLIECCOM.
Ycnosue ¢usznueckoit peannzyemoct. CHHTE3 IO 3a1aH-
HOMY PpacCIOJIOKEHHIO MOJIOCOB C MOMOIIBIO 0OpaTHOM
cBs13M 110 coctosiHuto. CunTes g poBbix CAY ¢ obpaTHOM
CBSI3bI0 10 COCTOSTHUIO U JUHAMUYECKOM 0OpaTHOH CBS3BIO
10 BBIXOTY.
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3akiroueHme

[lepcniekTHBHI pa3BUTHS HU(PPOBBIX CUCTEM YIIPABICHHS

4.2 Ilepeyennb J1aGOpaTOPHBIX PadoOT

HaunmenoBaHue j1adopaTopHOi padoThI KosmmuecTBo aya. yacos
1. KBaHTOBaHME HENPEPBIBHBIX CUrHaNOB. MccienoBanue BpeMeH-
HBIX M CIIEKTPAJIbHBIX XapaKTEPUCTHUK. 2
2. BoccTaHoBIEHHE HEMPEPBIBHBIX CUTHAJIOB IO Teopeme KoTenbHu-
KOBa 2
3. UccnenoBanue BIUSHUSA EpUOJA IPEPHIBAHUS HA JUHAMUUYECKHE
XapaKTepPUCTUKU U(DPOBOM CUCTEMBI yIIPaBICHHS. 3
4. CunTe3 U uccaenoBaHue MUPPOBBIX cucteM ynpasienus ¢ [11]]
PEryIaSATOPOM. 4
5. CuHTe3 U Hccaeq0BaHNe MOJAIBHOTO PErysITopa s LU(PPOBBIX
CUCTEM YIIPABIICHUS. 4
6. CunHTe3 U HccienoBaHue HaOIromaTeNsl MOJIHOTO TOpsaKa s
HU(PPOBBIX CUCTEM YIIPABICHHUS. 2
Hroro 17

4.3 IlepeyeHb NPAKTHYECKUX 3aHATUH

[IpakTyeckue 3aHATHS HE IPEyCMOTPEHBI.

4.4 KypcoBoe npoeKkTupoBaHue

Kypcosas pabota (IIpoeKT) He TPeTyCMOTPEHBI.




4.5 Pedepar

Pedepar ve mpexycmoTpeH.

4.6 HuauBuayaJbHOE JOMAIIHEE 3alaHUe

NuauBuayansHOE TOMAIIHEe 3ajaHue He MPeayCMOTPEHO.

4.7 JokJaan

Jloknax He TIpe1yCMOTPEH.

4.8 Keiic

Keic He npegycMoTpeH.

4.9 Opranusanus v y4eOHO-MeTOANYECKOe 00ecedYeHne CaMOCTOSITeJIbHOM pa-

00THI

N3ydeHnne AUCUMILIMHBI COMPOBOXKIAETCS CAMOCTOSITENIbHOM paboTOM CTy/IEeH-
TOB C PEKOMEHJOBAHHBIMM IIPEIIOAABATEIIEM JIMTEPATYPHBIMA UCTOYHUKAMU U UH-

dbopMaliMOHHBIMU pecypcamMu cetu IHTepHeT.

[InannpoBaHue BpeMEHU [T U3YUYEHUS TUCUUIIIIMHBI OCYILIECTBIISETCS HA BECh
nepuo 00y4yeHusl, peycMaTpuBasi MpU TOM PETYJISIPHOE TOBTOPEHUE MPOUICHHO-
ro marepuana. O0y4aromumMcs, B paMKaxX BHEAyIUTOPHOW CaMOCTOSTEIBLHON pabo-
ThI, HEOOXOJIUMO PETYJSPHO OMOJHITH CBEACHUSIMHU U3 JIUTEPATYPHBIX HCTOUHUKOB
Marepua, 3aKOHCIIEKTUPOBAHHBIN Ha JIEKIUAX. [Ipy1 3TOM Ha OCHOBE M3y4ueHUS pe-
KOMEHIOBAHHOM JIUTEPaTyPhI IIEJ€CO00Pa3HO COCTABUTH KOHCIIEKT OCHOBHBIX ITOJIO-
YKEHUM, TEPMUHOB U OTIPEICIICHUH, HEOOXOUMBIX JJIsI OCBOSHHUS Pa3/IeioB yueOHOM

JTUCILUIIIINHEL.

Oco0oe mMecTo yaensieTcsi KOHCYJITUPOBAHUIO, KaK OHOHN U3 (hopM 00ydeHHUs

U KOHTPOJISI CAMOCTOATEIbHOM padoThl. KoHCynbTUpOBaHue npeamnonaraeT 0coobM
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00pa3oM OpraHrM30BaHHOE B3aUMOCHCTBUE MEXK/y MPETOAaBaTEIEM U CTYJICHTAMH,
IIPU 3TOM MPEATNOIAraeTcs, YTo KOHCYJIBTAHT JIMOO 3HAET TOTOBOE PEILIEHUE, KOTOPOE
OH MOKET MpeAncarb KOHCYIbTUPYEMOMY, JTHO0 OH BIIAJIEET CIIOCO0aMU JesTeb-

HOCTH, KOTOPbI€ YKa3bIBAIOT MYTh PEIICHUS TPOOIEMBI.

Texymas CPC IIpumepHas
TPYA0EMKOCTb, a4
Pabota ¢ neknroHHBIM MaTepuaIoM, ¢ y4eOHOM JTuTeparypon 8
Omnepexaroniasi caMoCTOsITeNIbHAsA paboTa (M3yueHue HOBOTO MaTe-
pHaJia 0 €ro U3JI0KEHUS Ha 3aHATUSAX ) 6
CaMocCTOsITENIbHOE H3YUYCHHE Pa3/IeTIOB TUCIUTLINHBI 8

BrinonHeHue oManiHux 3aI[aHPII‘;I, AOMaIlTHHUX KOHTPOJIbHBIX pa60T

[ToaroroBka Kk mabopaTopHbIM paboTaMm, K MPAKTHUYECKUM U CEeMH-

HapCKUM 3aHATHIM 8
IToaroroBka Kk KOHTPOJIBHBIM Pa0OTaM, KOJUIOKBUYMaM 7
BrinonHenue pacueTHo-rpapuueckux padot 0
BrinonHeHne KypcoBoro mpoekTa Win KypcoBoil paboTsl 0
[Touck, nzydyenue u mpe3eHTaIUss HHOOPMAIIMH 110 33JIaHHON TIPO-

Oneme, aHAIM3 HAYYHBIX MyOIMKAIMI 110 3aIaHHON TeMe 0
PaboTa Hax MEXIUCUUIUIMHAPHBIM IPOEKTOM 0
AHanu3 1aHHBIX 10 3aJJaHHOH TeMe, BBIIIOJIHEHHE PacueTOB, COCTaB-

JIEHHE CXEeM U MoJiesiel, Ha OCHOBE COOPaHHBIX JaHHBIX 4
[ToaroroBka k 3auety, UG PepeHIPOBAHHOMY 3aUYETy, IK3AMEHY 15
HNTOI'O CPC 56
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5 YueOHO-MeTOOMUECKOE 00ecIIeYeHHue TUCIUTLINHBI

5.1 IlepeyeHb OCHOBHOM M JONOJHHUTEIbHON JIUTEPATYPbI, HEOOXOAMMOM IJIs1

0CBOCHHUA JUCHHUIIIINHBI

Ne i/m Ha3Banmne, Oudnnorpaguyeckoe onucanme K-Bo
IK3. B
onoJ1.

OcHoBHas auTeparypa
1 Onmnccon, I'ycras. LludpoBbie cucTeMbl aBTOMaTU3AIMK U yripaBieHus [ TexcT] 61
/ I.Onccon, Jx.ITuanu, 2001. -556 c.
2 Nzepman, Ponbd. Ludpossie cucrems! ynpasnenus [ Teker] / P. U3epman ; nep. 24

c aarn. C.II. 3abponuna [u ap.] ; mox pea. .M. Makapoga, 1984. -541 c.

3 lomuk, CranucinaB EBceeBud. OCHOBBI MOJECIMPOBAHUS HU(PPOBBIX CHCTEM 24
[Texcr] : yue6.-meton. nocobue / C. E. l'onuk, A. B. Huko3sa, 2022. -61 c.

JlonoiHUTENIbHAS TUTEeparypa

1 Crpeiin, Biagumup. MeTon npocTpaHcTBa COCTOSIHUM B TEOPUH IUCKPETHBIX 10
JTUHEWHBIX cucteM yrpasnenus [Texct]| / B. Crpeiin ; nep. ¢ annt. 3. JI. ABe-
nesiHa ; on pen. A. 3. Lpimkuna, 1985. -293, [1] c.

5.2 Tlepedenn pecypcoB HH(OPMAIMOHHO-TEJIEKOMMYHUKAITUOHHOM ceTH « UH-

TEPHET», HCITOJIb3YEMBIX IIPA OCBOCHUU NTUCIHUILIMHBI

Ne ni/n DJIEeKTPOHHBII ajpec

1 Jlexuuu no xypey “Ludposas o6padotka curnanos”http://ets.ifmo.ru/denisov/dsp/

5.3 Anpec caiita Kypca

Anpec caiita kypca: https://vec.etu.ru/moodle/course/view.php?id=11149
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6 Kputepun oileHUBAHUA U OLICHOYHbIE MATEPHAJIbI

6.1 Kpurepuu oueHuBaHus

Jlnst muctunnunbl «{udpoBeie cucTemMbl ypaBlieHHs» TPEIyCMOTPEHBI Clie-

aytomue GopMbI MPOMEKYTOUHOM aTTECTAIMK: 3a4eT C OICHKOM.

3ader ¢ OLleHKOH

Onenka Onucanne
HeynosnerBopurensHo Kypc ne ocBoeH. CTyIeHT UCIBITHIBAET CEPHE3HBIE TPYAHOCTH
MIPU OTBETE Ha KIIFOYEBBIC BOMPOCH TUCIUATIITUHBI
VYIOBIETBOPUTEIHHO CTyaeHT B LIEJIOM OBJAZEN KypCOM, HO HEKOTOPBIC paseibl

OCBOEHBI Ha YPOBHE OIpeeeHUN U GOPMYIUPOBOK TEOPEM

Xopo1o CryneHT oBiaes KypcoM, HO B OTJIEIbHBIX BOIIPOCAX UCTIBITHI-
BAET 3aTPyIHEHUs. YMEET pellaTh 3a/1auu
OtnuyHO CTyaeHT JeMOHCTPUPYET MOJHOE OBIJIAJIEHUE KYypCOM, CIOCO-

OeH NPUMEHATH NOJTY4YEeHHBIC 3HAHHS MPHU PEIICHUH KOHKPET-
HBIX 3a/1a4.
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OcobGeHHoCTH 1O0MyCKA

JInst ormycka K 3a4€Ty ¢ OLICHKOU

1. Bemonnenue nabopatopHbIX paboT, TOATOTOBKA OTYETOB U 3aIlIUTA HA KOJIJIOKBH-

yMax OT4YeTOB JaboparopHbie paboThl 1 -5 u 6. Iy momydeHus: TONOTHUTEIbHbBIX

OaJIJIOB BHITIOJIHUTH JTA0OPATOPHYIO paboTy 6.

2. [IpotiTu 5 TECTOB 1O TeMaM: KBaHTOBaHHUE, aHAJIOTO-ITU(PPOBOIM MpeoOpa3oBareb,

MOKa3aresy Ka4yecTBa HU(PPOBBIX CUCTEM YIIPABICHHUSI.

OI.[GHKa 10 JTUCHOUITIINHEC (I)OpMpreTCSI KaK CpCcaHcC apI/I(I)MeTI/I‘-IeCKHe OOCHOK IIO

TeCTaM U 3alUTaM OTYETOB JJA0OPaTOPHBIX paOOT.

6.2 OueHouHble MAaTEPHUAJIbI VISl IPOBECHUS TEKYIIero KOHTPOJISI U MPoMe-

HQYTOqHOﬁ aTrecranuu oﬁyqaloumxca o JMCIOMIIJIMNHE

Bonpocs! k tug¢.3auery

Ne i/

Onucanue

1

[Tpouenypa npeoOpa3oBaHus JaHHBIX U3 HEMPEPHIBHON (JOPMBI B TUCKPETHYIO Ha3bIBa-
eTCol...

B I_[I/I(i)pOBBIX CUCTCMAX aABTOMATHYCCKOI'O YIIPaBJICHHA HauOoJIbIIIee PacCIIpoCTpaHCHUC
IoJIy4yunjia MOAYJIAIUAL. ...

Ha BrIxoze mmudpoananoroBoro npeodpasosarens B UPpoBoii cucteme GOpMUpPyeTcs ...

Hudposast cucrema sIBIsCTCS TMHEHHON, €CIIH YOBIETBOPSET CBOMCTRBY ...

Amnarnoro-1dpoBoii npeodbpazoBaTenb MPOU3BOIUT ...

KBanToBaHue curHanaoB Mo ypOBHIO JIeNIaeT HU(POBYIO CUCTEMY. ..

HpI/I MAaTeMaTUICCKOM OIMUCAaHUN JUCKPETHBIX MPOLECCOB NCIIOJIb3YIOTCSA YpaBHCHUA. .

RN || B|W

Teopema KotenbHrKoBa yTBEp)KIa€T: AJIsi TOTO YTOOBI HEMPEPBIBHBIN CUTHAI MOYXKHO OBI-
JI0 TOYHO BOCCTAHOBUTH IO TMOCJIEIOBATEIHLHOCTH €T0 JTUCKPETHBIX 3HAYEHUH, HEOOXO-
MO, YTOOBI YAaCTOTa KBAHTOBAHMSI IO OTHOILIEHUIO K MaKCUMAaJIbHOM 4acToTe CIeKTpa
curHasua Obuia OFbI ...

[Ipu yBenuueHun nepruoaa TUCKPETHOCTH XapaKTEPUCTUKHU LIU(PPOBON CUCTEMH ...

MogynupoBaHHasi MOCIEI0BaTeIbLHOCTh AeNbTa-QyHKIMI MpencTaBiser codoil (yHK-
LUIO ...

11

DWIacHur -310 ...

12

Hudposast cuctema sIBISETCS] YCTOHUUBOMU, €CIH ...

13

[Ipu paBeHCTBE HyIIO BCEX KOPHEN XapaKTEpU-CTUUECKOTO MOJMHOMA IIU(PPOBOI cucTe-
MBI JUIMTEIBHOCTB IEPEXOIHOTO MPOLECCa Ha €AU-HUYHOE BO3ICHCTBHE PABHA ...

14

Jlorapupmudeckue 4acTOTHbIE XapaKTEPUCTUKU LU(POBBIX CUCTEM CTPOSITCS B 3aBUCH-
MOCTH OT ...
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15 [Ipy MoanbHOM yHpaBIEHNN B AUCKPETHBIX CUCTEMAX YNPABIISIOT PACIOI0KEHUEM T10-
JIFOCOB B 00JIaCTH ...

16 Habmronarens cocTossHUsI IUPPOBON CUCTEMBI — 3TO TIPOrpaMma Jijis ...

OO0pa3ubl 32124 (3aaHNI) 1)1 KOHTPOJIbHBIX (IIPOBEPOYHBIX) PadoT
Ilpumep mecmoeozo 3a0anusn

1. [Ipouenypa nmpeoOpa3zoBaHus JAHHBIX U3 HEMPEPHIBHOM (POPMBI B TUCKPET-

HYIO Ha3bIBACTCA
- KBAaHTOBAaHHUEM
- SKCTPaIOJISIIUEN
- JIMHEapU3aluen

2. Ha Boixone nupoananoroBoro npeoOpa3onareis B iuppoBoii cucteme op-

MHUPYETCH ...
- CTYIICHYAThIM CUTHAI
- HEMPEPBIBHBIA CUTHAI

3. HpI/I MaTrCMaTU4CCKOM OIMMCAHUKU AMCKPCTHBIX IIPOLCCCOB HCIIOJIb3YIOTCA

ypaBHEHUS
- pPa3HOCTHBIE
- nuddepeHnranbHbIe
Ilpumepnvie 6onpocel Ha KONTOKEUYMAX
KosiokBuym Ne 1
JlabopatopHas pabota Ne 1
Uto Takoe KBaHTOBaHUE?
Kakue Buibl KBAHTOBAHUS BbI 3HAETE?

Kak npaBuibHO 3a1aTh NEPUOJ KBAHTOBAHUS ?
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HUS?

HUA?

JlaGoparopnas padora Ne 2

KaxkoBo ycnosue teopemsl KorenbHukoBa?

Kakue BBINMONIHUTH BOCCTAHOBJICHHE CUTHAA?

KaxkoBa 3aBUCHUMOCTH OIIMOKH BOCCTAHOBJIEHUS OT YHCIIa OT-CYETOB?
KoasoxkBuym Ne 2

JlaGoparopHas padota Ne 3

YTo NpoUCXOIUT C YBEIMUECHUEM MepHOa KBAHTOBAHUS?

Kak mpaBunbpHO 3a71aTh IEpHO]] KBAHTOBAHUS ?

JlaGoparopnas padota Ne 4

KakoBo BnusHME nponopuuoHainbHoM cocrasnstoment [11M/] 3akona ynpasie-

KakoBo Brnusnue nuddepennmansHoi coctapistonieit [N/ 3akona ynpasie-

KakoBo Bimsinne nnterpaibHoi cocranisitonient 111/ 3akona ynpasiieHus?
KonsnoxkBuym Ne 3

Jlaboparopnas pabota Ne 5

Yro npencrasisier coO0i MOJATIbHBIN PEryasTop?

Kaxk copmupoBars xenaeMbiii HAOOP MOJIFOCOB CHCTEMBI?

VYBenIUUUBaeT I MOAAIBHBIN PETYIISATOP MOPSIOK CUCTEMbI?
JlaGoparopnas padora Ne 6

Hasnauenue nabmronarens?

Kaxk 3agars momroca zaomromarens?

Yro Takoe penylHpOBaHHbII HaOM0AaTENb?
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Bech KOMIUIEKT KOHTPOJIbHO-U3MEPUTEIIHHBIX MaTePHaIOB IS TPOBEPKH CHOp-
MUPOBAHHOCTH KOMIMETEHIIMU (MHAMKATOpAa KOMIIETCHIIMN) Pa3MEIleH B 3aKPBITOM

YaCTH I10 aJIpecy, yKa3aHHOMY B II. 5.3

17



6.3 I'paduk Tekyuero KOHTPOJIA yCIeBaAeMOCTH

Heneas Tembl 3aHATHH Buja konTpoOsst
2 Tema 1. Maremaruueckue Moaenu MUGPPOBBIX CUCTEM YIpPaB-

3 JeHUs TecT

4 Tema 2. Z-ipeoOpa3zoBaHue

5 Tect

6 Tema 3. CTpyKTypHBIE CXeMBI U TiepeAaToYHble GYHKIMU U(-

7 POBBIX CUCTEM yNPABIICHUS Komnoksuym
8 Tema 4. BekTopHO-MaTpU4YHbIE MOJENIN

9 Tecr

10 Tema 5. YacTOTHBIE XapaKTEPUCTUKU UPPOBBIX CUCTEM

11 Komnoxsrym
12 Tema 6. AHanu3 yCTONYMBOCTH IUGPPOBBIX CUCTEM

13 Tect

14 Tema 7. AHanu3 KauecTBa MEPEXOAHBIX MTPOIIECCOB

15 KonnokBuym
16 Tema 8. CuHTe3 HUPPOBBIX CUCTEM YIIPABICHUS

17 Tect

6.4 MerTonnka TeKymero KOHTpoJs

MCTO}II/IKa TEKYIIECI0 KOHTPOJIA HA JICKIIHOHHBIX 3aHATHUAX.

Tekymuii KOHTPOJIb BKIIOYAET B CEOs:

* KOHTPOJIb MocemaeMocTs (He MeHee 80% 3aHsATHI)

* BBINOJTHEHUE 3 TECTOBBIX 3aJaHUM (IS MOTYUYEHHUS OICHKU «YIOBJIETBOPH-
TEIIbHO» HEO0OXOIWMO JaTh MPaBHIIBHBIC OTBETHI Ha Oonee, uem 50% TecTo-

BBIX BOIMPOCOB, «XOpoIIoy» - 6osee, ueMm Ha 70%, «oTaugHO» - OoJiee, 4eM Ha

90%.)

JInst mpoBeAeHNs TECTOB UCIIOIB3YETCS MPOrPAaMMHBIA KOMILIEKC JIJIsI CETEBOTO Te-

ctupoBanusi NetTest, pazpaborannpiii A.T.H., npod. Cankr-IleTepOyprckoro rocy-

JAapCTBCHHOI'O MOPCKOI'0O TEXHUYCCKOT'O YHUBCPCUTCTA [TonsxoseiM K.1O.

IIporpaMmmHbIi KOMILIEKC /1A ceTeBOoro recrupoBanust NetTest

Hasznauenwue. [Iporpammusiid komruieke NetTest npegHasHayeH 11l aBTOMaTH3auu

KOMITBIOTEPHOTO TECTUPOBAHUS C MCIIOJIH30BAHUEM JIOKAJIBHOU ceTu. TecT mpoBo-
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JTUTCSI CHHXPOHHO Ha BCEX pab0YuX CTAHITUAX, OTBETHI 00ydaeMbIX 00padaThIBaIOTCS

[IEHTPAJIM30BaHHO HAa KOMIIBIOTEPE MpenoaBareis (CepBepe CeTH).

Cocran. Kommiekc NetTest cocTout U3 AByX MporpaMm: CEpBEPHOIN U KIMEHTCKOM.
CepBepHas nporpaMma 3amycKaeTcss Ha KOMIIbIOTEPE MPENOAABaTENs U BbIIOJIHSAET
cienyromue QyHKIUU:

* CO37aHHE U PEIaKTUPOBAHUE TECTOB;

* BBIOOp TeCTa JJIA ONPOCca yUalluXxcs;

* perucTtpaiusi y4aCTHUKOB TECTUPOBAHUS;

* nepcaada pa60‘-II/IM CTaHIIMAM AAaHHBIX JJId TECTA,

npreM 1 00paboTKa pe3yabTaToB TECTA.

Ha xomnproTepe yqammxcst 3amyckaeTcsi KIIMEHTCKas nporpaMmma, kotopas ¢pusude-
CKH TaK)X€ MOXKET pacrojiararbCsi Ha cepBepe. B ee QyHKIIMM BXOINT:

* BBIOOp TE€CTa U3 CIHUCKA aKTUBHBIX TECTOB;

* perucTpaius y4aulerocs JJisi y4acTusi B TECTUPOBAHUM;

* BBIBOJI OKHA TECTUPOBAHUA HA SKPaH;

¢ OTIIpaBKa OTBCTOB YYAIIMXCs Ha CCPBCP.

HOCKOJ'IBKY JJIIsL I/I,Z[GHTI/I(I)I/IKaHI/II/I KIIMCHTA UCITIOJIB3YCTCA CCTCBOC UM €TI0 KOMIIbIO-

Tepa, HA OTHOM MAaIlIMHE MOYKHO 3aIlyCTUTh TOJBKO OHY KIIMEHTCKYIO IIPOrpaMMmy.

Ha OAHOM KOMIIBIOTEPEC TCCT MOTI'YT BBIIIOJHATH HCCKOJBKO YCJIOBCK IIO OUCPCIH,

OJIMH 3a ipyruM. Bce ux pe3ynbrarsl OyayT COXpaHEHBI.

Tpebosanus. CepBepHas 1 KiueHTcKas nporpammel cuctemsl NetTest paboTatot non
ynpasieHueM ornepannoHHbix cucteM Windows XP/Vista/7/10. ITporpammel He Tpe-
OyIOT cieruanbHON NHCTAJUISILIMHI U yCTaHABJIMBAIOTCS KOMMPOBaHUEM (haii-10B AHC-

TpUOyTHUBA.

Tectol. TecThl XpaHITCs Ha TUCKE B BUjE (ailioB coOcTBeHHOTO popmara. B daitn
3aMKUCBIBAIOTCS BOMIPOCHI, OT 2 710 5 BAPUAHTOB OTBETA HA KaXK/IbIi BOMPOC, MPABUIIh-

HBIE OTBETHI U, BO3MOXKHO, IMEHA JIOTIOJTHUTEIbHBIX (haiijIoB (C MILTIOCTpaIiuei n/uiu

19



3BYKOM) JIJIs1 KaXKJI0r0 BOITpoca.

Nnmoctpanuu. Unmtoctpanuein MOXET ObITh pUCYHOK (TIOAAEPKUBAIOTCS (POPMATHI
BMP, JPEG u GIF), a Takxkxe dhopmarupoBanHsbiii TekcT B popmare RTF (3ta Bo3-
MOKHOCTb TIO3BOJISIET UCIOJIb30BaTh B TECTaX MPOCThIEe MareMaTHueckue GOpMyIIbl,
AJIEMEHTbI KOMIBIOTEPHBIX TPOrPAMM U T.11.). 3BYKOBbIE (Dailibl JOJKHBI OBITh 3aIH-

canbl B popmare WAV.

BOHpOCBI. B tecrax pa3pemacTCAa UCIIOJb30BaTh BOIIPOCHI IIATH THUIIOB, B KOTOPHBIX

TpeOyeTcsi, COOTBETCTBEHHO,

1. BBIOpaTh OZMH IPABUJILHBIN OTBET U3 HECKOJIBKUX BaPUAHTOB,;

2. OTMETUTH BCE MPABUIILHBIE OTBETHI;

3. BBECTH BEPHBIN OTBET: IIEJI0E YUCJIO;

4. BBECTHU BEPHBIN OTBET: CTPOKY CUMBOJIOB (pEeTUCTp OYKB HE YUUTHIBACTCS );

5. BBECTH OJIMH U3 33JJaHHOTO Ha0Opa MPaBUIBHBIX OTBETOB (HApuMep, «Opays3ep»

WK «Opoy3ep», CJI0Ba B UMEHUTEILHOM UM POAUTEIHLHOM MAaJEeXKe U T. 11.);

6. yCTAaHOBUTH COOTBETCTBHE MEX1y MapaMu (HarpuMep, TEPMUH: OTNIpEeIeIICHHE, Tep-

MUH: KOJIMYECTBO U T. I1.).

B BOIIPOCAX paspeiacTCsa UCIT0JIb30BaATh IICPEMCHHLIC, IJIA K&)KIIOfI N3 KOTOPBIX MOK-

HO 3a/1aTh HAOOp 3HAUYCHUH.
BB160p KOHKPETHOTO BOTIPOCA BBHIMTOIHSAETCS CITydaifHBIM 00pa3oM.

Ecau ycranoButh (priaskok MyJabTUTECT B IVIABHOM OKHE CEPBEPHOU IPO-TPAMMBI
(ycTaHaBIMBaeTCs IMperojaBaresieM), MOXKHO MPOBECTH KOMIUIEKCHBIM TECT, KOTO-
PBIF BKJIIOYAET BOMPOCHI M3 HECKOJIBKUX TECTOB, PACIIOI0KEHHBIX B OJJHOM KaTaJIOTe.
KonnuecTBo BONpOCOB MyJIBTUTECTA O OTBOJAMMOE HA TECTUPOBAHUE BPEMS YCTAHAB-

JIMBACTCA IIPCIIOAaBaATCIICM.

baza tecros. ba3a TecToB oprann3oBaHa Ha JUCKE B BUJE JBYXYPOBHEBOU CUCTEMBI

KarayoroB. Bce TecThl pa3OuBaroTCs Ha TPYNIIHI (IO TEMATUKE | T.IL.), IS KaKIOM
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TPYIIIBI CO37IaeTCS CBOM KaTajor, HAalpuMep [0 Ha3BaHHWIO JUCIUILUIMHBL Kaxblii
TECT B TPYIIIE 3aHUMACT OTJICIIBHBIH MOJIKATAJIOT, KOTOPBIN COACPIKUT (aiiil ¢ onuca-
HueM TecTa test.dsc, daiin ¢ Borpocamu test.tst u halisbl ¢ KIUTIOCTpAIUSIMU U 3BYKOM

(17151 TEX BOMPOCOB, TJIE€ OHH OIPEICIICHBI).

Ouenku. Pe3ynprar B 6ainax. 3a kaxablii Bonpoc ydamuiics nonydaet ot 0 1o 100
6amtoB. JIJ1s1 BOMPOCOB MEPBOT0, TPETHETO M YETBEPTOrO THUIIA (BBIOOP OHOTO M3
HECKOJIbKMX BapUAHTOB HJIM BBOJ] IIPABHJIBHOTO OTBETA) MOXKHO MOJYYUTh TOJIBKO ()

OasnoB (HeBepHBbIi oTBeT) Min 100 6annoB (BEpHBIM OTBET).

Ha Bonpocsl Broporo tuna (OTMETUThH BCE BEPHBIE OTBETHI) U LIECTOrO THUMa (ycTa-
HOBUTH COOTBETCTBUE MEXKAY NapaMH) MOXKHO JAaTh YACTUYHO BEPHBINA OTBET (KOT/AA
HEKOTOpbI€ BapUaHTbl OTMEUEHBI WM HE OTMEUYEHbl HempaBuibHO). Hauucnsembie
OauIBl 3aBUCAT OT TOTO, OBLI JIU BKJIFOUEH JIH (h1axok CTporoe oreHMBaHUE BOIIPO-
COB C HECKOJIbKMMHU BEPHBIMH OTBETaMHU. ECIIM OH BKIIIOYEH, TO YACTUYHBIA OTBET
CUMTAETCs HEBEPHBIM U 3a HEro 0ajuibl HE HAUMCIAIOTCA. Eciu BhIKIIOUEH Oasuibl

IPEACTABISIIOT COOOM SO0 (B MPOLEHTAX ) BEPHBIX OTBETOB.

Bannel 3a kakapIid BOIIPOC CKIIAIBIBAIOTCS U JCISTCS Ha 00IIee KOJTUYIECTBO BOIIPO-
coB B Tecte. Ecnu yuarnuiics OTBETHII HE Ha BCE BOMPOCHI (KOHYU-JIOCH BPEMsI), CUH-
TaeTCs, UTO Ha OCTAIbHBIC OH Aai HeBepHBIC 0TBETHI (10 ) 6amnoB). Takum oOpazom,
pacCUYMTBIBACTCS OOIIMIA Oall, KOTOPBIA MOKA3bIBACT, CKOJIBKO MPOIEHTOB BEPHBIX

OTBETOB JiaJl yyamuiics. OKpyIJIeHUE BBINOIHAETCS BHU3 10 ONMOKAMIIero 1eoro.

[[Tkama onenok. KHOMKa B MNIABHOM OKHE CEPBEPHOU MPOTPAMMBI CIYKUT JJISl pe-

JAKTUPOBAHMA LIKAJIbI OLICHOK. ITocae mc/I4Ka 1mo HEHU TOSIBISETCS OKHO

B Hem npenogaBaTesb MOXKET YCTAHOBUTH
* MaKCHMaJbHYIO OleHKY 3a TecT (0T 1 10 100 GamioB);
* KOJMYECTBO 0aJIjIoB, KOTOPOE TpeOyeTcss HaOpaTh JIs MOTYISHUS dTOM MaKCH-
MaJIbHOM OLICHKH;

* C€CJIM CTaHJapTHaA HiKaJjJa OICHOK I10 KAKMM-TO ITPUYNHAM HC YCTPpanuBaCT, MOXK-
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HO 33J1aTh KOJMYECTBO OAIIOB JIJIs KaX0M OIICHKH MHIUBUIYaJIHHO.

CrannaprHas mkana. [To ymonuanuio npuMeHseTcs JMHEHHas 1kajia oleHok. [Tpen-
MOJIOKHM, YTO MaKCHMaJIbHasl OIEHKA - 5 W JJIA €€ TMOIy4YeHHsl TpeOyeTcs HabpaTh
He MeHee 95 6asioB (9T 3HAUYCHUS YCTAaHOBJICHBI 110 yMOJYaHuio). Torma Ha OIleHKY
4 nocrarouno Habpath 4/5=80% ot 95, To ecth, 80*95/100=76 GayoB. Ha onieHKy

3 Tpebyercs monyuuTh He MeHee 60%95/100=57 6anos.

HCpGI[ TCCTUPOBAHUCM IIPCIIOJAaBaATCIIb 3aIlyCKACT CCPBCPHYIO HaACTh CUCTCMbI TCCTHU-

pOBaHUs, B KOTOPOIl BEIOMpAET KaTaJlor ¢ TeCTaMU U HOMED TecCTa.

[Tocne aToro yyaruecs: perucTpUpyrOTCsl Ha pabounX CTAHIIUAX, BBOISI HOMEp IpyTI-

b1, @.1.0. 1 npucTynarT K TECTUPOBAHHUIO.

B npouecce TecTupoBaHus NpenoaBaTesib MOKET BbI3BaTh OKHO aHAJIM3a PE3yibTa-

TOB T€CTA KOHKPETHOTO CTYJECHTA.
Pe3ynbraThl BceX TECTOB COXPAHAIOTCS B apXUBE JI0 UX YAAJIEHUS.

BBIBO)I PE3YIBTATOB TCCTUPOBAHUSA 110 KOHKPCTHOMY CTYACHTY OCYIICCTBIIACTCA B
OKHC ITIOHCKA, Kyad BBOAUTCS q)aMI/IJ'II/ISI U MHUIIHUAJIBI. B s10 OKHO BBIBOIATCA PC3YJIb-
TaTbl BCCX TCCTOB, B KOTOPLIX YU4aCTBOBAJ I[ﬁHHBIﬁ CTYACHT. D10 00JIer4yaeT BLICTaB-

JIEHUE pe3ysbTaTa IPOMEKYTOYHOM aTTECTALUN.
MeToauka TeKylero KOHTPOJIsi Ha JIa0OPaTOPHBIX 3aHATHAX
[Topsa0k BEINOHEHUS JIA0OPATOPHBIX PaOOT, HOJATOTOBKUA OTYETOB U UX 3aILUTHI.

B npouiecce o0yuenus o nucuuiuivae «L{udpoBbie cucteMsl ypaBIeHUsD) CTYICHT
00s13aH BBIMOJIHUTH 6 J1abopaTopHBIX padoT. [lon BhIoNHEHHEM J1abOpaTOPHBIX pa-
00T moapa3zyMeBaeTcsi MOArOTOBKA K paboTe, MPOBEICHNUE IKCIIEPUMEHTAIbHBIX HC-
CJIEIOBaHMI, IOArOTOBKA OTYETA M €r0 3aluTa Ha KojulokBuyMe. [locie kaxapix 3
71a00paTOPHBIX PadbOT MpeaycMaTpUBaeTCsl MPO-BeICHNE KOJJIOKBUyMa Ha 6, 12, 18
HEAENSIX, Ha KOTOPBIX OCYIIECTBIISIETCA 3a-IIUTa JadopaTopHbIX paldoT. BrimnonHe-

HHUC J'Ia60paTOpHBIX pa60T CTyACHTaMHM OCYHICCTBIIACTCS B 6pI/IFaI[aX a0 3 4eIoBEK.
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Odopmiienne oTdeTa CTyJeHTaMU OCYIIECTBISIETCS B KOTUYECTBE OJHOTO OTYETa Ha
Opurany B cootBeTcTBUU ¢ TpUHIATHIMU B CII6I'DTY mpaBunamu odhopmiieHus CTy-
neHdeckux paboT. OtyeT ohopMIISIETCSl MOCIE BBIMOJIHEHUS IKCIEPUMEHTAIBHBIX
UCCJIEIOBAHUM M MPEJCTaBIseTCs MpernofaBareno Ha npoBepky. [locie npoBepku
oTYeT J100 BO3BpaIlaeTcs (Mpy HAIMYUKM 3aMeYaHui) Ha T0pabOTKy, TMOO MOAIH-

CBhIBACTCA K 3allIUTC.

JlaGoparopHble pabOTHI 3AITUINAIOTCSA CTYICHTAaMHU MHIWBUAYaIbHO. KaXabIii cTy-
JICHT TIOJTy9aeT BOMPOC MO TCOPETHUSCKOW YacCTH, WIIH IO MPOIEAYPe MPOBEIACHHUS
AKCMIEPUMEHTAIBHBIX MCCIIEIOBAHMM, WU TIO TOCIeAyomeld 00paboTke pe3ynbTa-
TOB, TIOCJI€ YETO €My MPEAOCTaBISAETCS BpeMs JJI MOATOTOBKU oTBeTa. [Ipu 06cyx-
JICHWY OTBETA MPEToaBaTe b MOXKET 3a]1aTh HE-CKOJIBKO YTOUHSIIOITUX BOMPOCOB. B
cilydae eClii CTyACHT JEMOHCTPUPYET JO-CTaTOYHOE 3HAHWE BOIpoca, paboTa cuu-

TaeTCs 3alUIIEeHHOM.

Ha 3amure naboparopHoil pabOThl CTYEHT JOJIKEH MOKa3aTh: TOHUMAHUE METOAU-
KM MCCJICOBAHUS M 3HAaHUE 0COOEHHOCTEN €€ MpUMEHEHUs], TOHU-MaHUE U YMEHUE
00BSACHIATH 0COOCHHOCTH MPUMEHSIEMBIX METO/IOB, BO3MOXKHBIC 00JAaCTH UX MPUME-
HEHHS U T.JI., YMEHUE JaBaTh KAYECTBEHHYIO U KOJIMYECTBEHHYIO OIIEHKY IMOJTY4YEeH-
HBIX SKCIIEPUMEHTAIbHBIX PE3yJIbTAaTOB U MPOTHO3UPOBATh PEAKIIUH UCCIIETYEMOIO
00BbeKTa Ha pa3IMYHbIC BO3CHCTBUSA, HABBIKK U YMEHHUSI, TPUOOPETEHHBIE MPHU BbI-

MOJIHEHUH JTA00paTOPHON PabOTHI.

HpI/IMepBI KOHTPOJBbHBIX BOIIPOCOB IIPUBCACHBI B MCTOJANYCCKUX YKA3AHUAX I10 BbI-

MOJIHCHHIO JTaOOPaTOPHBIX PadoT.
Texyuuii KOHTPOJIb BKIIIOYAET B ceOsl:
- BBIIIOJITHEHHUE U CJlauy B CPOK OTUETOB M0 BCEM JJaOOPaTOPHBIM padoTam;

- 3allUTY Ha KOJUNIOKBUYMC BCCX Ha60paTOpHBIX pa60T, OIICHKA 3a KOTOPBIC I10 YCTHI-

pex0aIbHOM LIKAJIE BHICTABIISIETCS MO CJIECAYIOIIUM KPUTEPUSIM:

«OTIIMYHO» - Ha 3aJaHHBbIC BOIIPOCHI JaHbl HCHYCPIILIBAIOIINUC OTBCTLI
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«XOpOoHIO» - BOIMPOCHI PACKPLITHI HE ITOJHOCTBIO

«YOOBJICTBOPUTCIIBbHO)» - OTBCTLI B IIPUHIUIIC IIPABUJICH, HO B (bOpMy.HI/IPOBKaX HUMC-

IOTCSI CYIIIECTBEHHBIC OITUOKU

CHCYIOBJICTBOPUTCIILHO» - OTCYTCTBYIOT OTBCTBI Ha BOIIPOCHI UJIM CO-ACPIKAHHUC OT-

BC€Ta HC COBIIAAACT C ITIOCTABJICHHBIM BOIIPOCOM

COBOKYITHOCTH OIICHOK, TIOJTyYCHHBIX CTYJACHTOM B PE3y/IbTare KOHTPOJIBHBIX MEPO-
NPUATHN YIUTBIBACTCS IMPEIoaaBaTelieM NP MPOBEICHUH TPO-MEKYyTOYHOM aTTe-
cTaiuu B opme sk3amena. [Ipu 3ToM olieHKa 1Mo pe3yabraraM TeKYIIEro KOHTPOJIs

cocTtaBisaeT 60% oT o0I1Iel UTOrOBOM OIIEHKH, dK3aMeHarmoHHas - 40%.
MeToauka TeKyniero KOHTpPoJsi CaMOCTOSITEJIbHO padoThl CTY1€HTOB

KonTpons camocTosTenbHOM pabOTHI CTYJICHTOB OCYIIECTBIISCTCS Ha JIEKIIMOHHBIX U

J'Ia60paTOpHBIX 3aHATHAX CTYACHTOB 110 MCTOAWKAM, OITMCAHHBLIM B II.II. 1-2.
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7 Onncanue MHPOPMANMOHHBIX TEXHOJIOTHI M MATEPHUATILHO-TEXHUYECKOH 0a3bl

Tun 3angaTui

Tun nomelenus

TpeOoBanus K

TpeGoBanus k

ThI

MECT — B COOTBETCTBUU C
KOHTHHIEHTOM,  pabouee
MECTO npernojaBaTers,
HoyTOyK wiu IIK, sxpaH,
IPOEKTOP

MOMelIeHH 0 NporpaMMHOMY
ol0ecrne4eHn 10
Jlexuus Jlexumonnas aymuro- | KomudectBo mocamounsix | 1) Windows XP
pust MECT — B COOTBETCTBUM C | U BBIILIE;
KOHTHHIEHTOM,  pabouee | 2) Microsoft
MeCTO npenoxasarens, | Office 2007 wu
HoyTOyK miu [IK, skpan, | BbIme
MIPOEKTOP
JlaGopatopusie pabo- | JlabopaTtopus KomnuectBo mocamounsix | 1) Windows XP u

Bblle; 2) MatLab
2020 u BrIIIE

CamocrosTenbHas pa-
oora

Ilomemenue naa ca-
MOCTOSATENBHON pabo-
Ta

OcHalleHO KOMIBIOTEPHOM
TEXHUKOH C BO3MOXKHOCTBIO
MMOJKIIOUCHHS K cetu «MH-
TEpHET» U O0O0ECIeUCHUEM
JIOCTyIa B DJEKTPOH-
HYIO nH()OPMAIIMOHHO-
o0paszoBaTebHYI0  Cpeay
YHUBEPCUTETA.

1) Windows XP
1 BBIIIIC;

2) Microsoft
Office 2007 wu
BBIIIIC
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8 AnanTanus pado4yei nporpammsl A Jul ¢ OB3

AnantupoBaHHas MporpaMma pa3padarbiBaeTcsl MPH HATMYUU 3asSBICHUS CO
CTOpPOHBI 00yUarOIIeTrocs (PoaUTENCH, 3aKOHHBIX MPEICTABUTENICH ) U MEAUITTHCKIX
MOKa3aHUK (PEKOMEHIAIIUSIMHU TICUX0JI0TO-MEIUKO-TIEAarOrnueCKOM KoMuccum ). J{is
WHBAJIMOB aJalTUpOBaHHAsl 00pa3oBaTeibHAs MporpamMMa pa3padarbiBacTCs B COOT-

BETCTBUU C MHAUBUYyIbHONU MPOTpaMMON peabuInuTaIUH.
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JUCT PETUCTPAIIMM U3MEHEHUI

Ne
n/n

Jlara

HN3MmeHeHnue

JaTra u HoOMep NPOTOKOJIa
3acexanus Y MK

ABTOp

HavaapHuk
OMOIJIA
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