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1 BBenenue

PaGouas mporpamMma u pOHJ OIIEHOYHBIX CPEACTB JUCIUILINHBI «AHAIIU3 ¥ CHHTE3 aBTO-
MaTU3UPOBAHHBIX CHCTEM)» COCTABJIEHBI B COOTBETCTBUH C TpeOOBaHUAMHU (peepasbHOro rocy-
JApPCTBEHHOTO 00pa30BaTEILHOTO CTAaHAApTa, YTBEPXKAEHHOrO mpukazoM MwunobpHayku Poc-
cutickoit deneparuu 927 ot 19 centsadps 2017 r., U ocHOBHOM mpodeccruoHaabHOM 00pa3oBa-
TEJIbHON IPOTrpaMMBbI NOATOTOBKU «lIpOeKTHMpOBaHME AIEKTPOHHBIX YCTPOMCTB)» II0 HAlpasile-
HUO oAroToBKHU «11.03.04 DyieKTpoHUKA M HAHOAJIEKTPOHUKAY.

[IpakTuueckasi MOArOTOBKA pealu3yeTcsi Ha OCHOBE!

[Ipodeccuonanpusbiii crangapt 29.007 «CIIELIUAJIMUCT I1O TTPOEKTHUPOBAHUNIO
MUKPO- U HAHOPA3SMEPHBIX DJIEKTPOMEXAHUYECKUX CUCTEM».

O6o0menHas TpyaoBas ¢yHKus: A Pa3paboTka NpUHIMIHAIBHONW JICKTPHUECKOU CXe-
MBI MUKPO3JIEKTPOMEXAHUYECKON CUCTEMBI.

H3-2 MeTonasl cuHTE3a U UCCIIETOBAHUA MOJEIICH.

3anaun Pa3BuTue HaBBIKOB aHalM3a M CHUHTE3a aBTOMATH3MPOBAHHBIX CHUCTEM, (oOp-

ANCHHIIINHEI MUPOBAHUS MOJEJIEH CUCTEM YIPABJICHUS, MATEMATUYECKOrO IIOMCKA ONTH-
MaJIbHBIX PELICHUM 3a7a4, IPEACTABISIEMBIX JaHHBIMU MOJIEIISIMU.

OcHoBHbIE 1. BBeneHue B TEOPUIO YIIPaBICHHUS.

pasienbl / TeMBI | 2. OG1uie MPHHIHIIB YIIPABICHHAS.
AUCHHIUTHDI 3. CucTeMbl aBTOMaTHYECKOTO yIPABICHHS.
4. YcTOMYMBOCTh CUCTEM aBTOMATUYECKOTO YIPABJICHUS.

2 IlepeveHb VIAHMPYEMBIX Pe3yJIbTATOB 00y4eHHUs M0 JUCUHUILINHE (MO1YJII0), CO-
OTHECEHHBIX ¢ HHAUKATOPAMU JA0CTHKEHHUS KOMIIeTeH N

[Ipouiecc m3ydeHUs NUCHUIUIMHBI «AHAJIN3 U CHHTE3 aBTOMATH3UPOBAHHBIX CHCTEM)
HalpasjieH Ha (QOpMHUpOBaHUE cienyromux kommeTeHuil B coorBerctBun ¢ ®I'OC BO u oc-
HOBHOI 00pa3oBaTebHOM mporpaMmon (Tadsumma 1):

Ta6n1/1ua 1- KOMHCTCHI_II/II/I WU MHAUKATOPBI UX JOCTUKCHHUA

KOI[ 1 HAMMCHOBAHHEC KOMIICTCH- I/IHI[I/II(E[TOpLI JAOCTHIKCHUA HJ'IaHI/IpyeMBIe PE3YIbTAThI
1807041 06yquI/1$[ 10 JUCHHUITIIMHE

Ob6menpodeccnoHanbHbIe

OIIK-3 Cnocoben npumensats me- | OIIK-3.1 3Haer coBpemeH- | CIOCOOHOCTh ~ MPOBOJUTH
TOJIbI IOMCKA, XpPaHEHUs], 00paboT- | Hbl€ IPUHIIMIIBI TIOMCKA, aHaJIU3 U CUHTE3 CHUCTEM aB-
KM, aHAJIN3a U IIPEJICTaBICHUS B XpaHeHus, 00paboTKH, TOMAaTHYECKOTO  yIpaBle-
TpeOyemoM ¢opMare HHGOPMAILIMK | aHAJIM3A U IPEJCTABICHNUS | HUS, OCYLIECTBISTH MOJe-
U3 Pa3IMYHBIX HICTOUHUKOB U 0a3 B TpebyemMoM ¢opmare JUPOBAaHUE CUCTEM B COBpE-
JAHHBIX, COOJII01ast IPU ITOM OC- uH(popManuu MEHHBIX MIPOrPaMMHBIX
HOBHbIE TpeOoBaHuUs HH(pOpMAaIH- OIIK-3.2 Ymeer pematsb MPOAYKTax

OHHOI1 0€30I1aCHOCTH 3aaun 00pabOTKH JaHHBIX

C TIOMOIIIbIO COBPEMEHHBIX
CPEJICTB aBTOMATH3AIHH
OIIK-3.3 Binaneer HaBBI-
KaMmu oOecrieueHus nH-
dbopmarmoHHo# 6e3ormac-
HOCTH
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3 MecTo AUCHHUILINHBI (MOYJIs1) B CTPYKTYpe 00pa3oBaTeIbHOI MPOrpaMMbl

JucuumiuHa «AHanu3 ¥ CHHTE3 aBTOMaTU3MPOBAHHBIX CUCTEM» U3ydaeTcs Ha 4 Kypce, 8
ceMectpe.

JucuumimHa BXOAUT B cocTtaB Oioka 1 «/luctuminabel (MOIyNN)» U OTHOCUTCS K 0a30-
BOM YacCTH.

Jlnist OCBOGHUS AMCUUIUIMHBI HEOOXOMMBI 3HAHUSI, YMEHHSI, HABBIKU W / WJIU OTIBIT TPaK-
TUYECKON JeSITeIbHOCTH, CHOPMHUPOBAHHBIC B MIPOLIECCE U3YUYCHHS TUCIUIUINH / mpakTHK: «H-
dopManroHHbIE TEXHOJOTHM», «DPu3ndeckas KyabTypa U crnopt», «Dunocodus», «Mctopus
(uctopust Poccun, BceoOmiast ucropus)», «b1.0./1B.01.01 Anrnuiickuii s361k», «b1.0.71B.01.02
SAnoHckui S3bIK», «YyeOHas MpakTHKa (03HAKOMUTENIbHASI IPAKTUKA)».

JucuunnuHa «AHaIM3 U CUHTE3 aBTOMaTU3UPOBAHHBIX CHUCTEM» YACTHUYHO PEAIN3yeTCs
B (hopMe MPaKTHYECKON TTOJTOTOBKH.

JucuunnmHa «AHanu3 U CUHTE3 aBTOMaTU3UPOBAHHBIX CUCTEM» B paMKaX BOCIUTATENb-
HOU pa®oTHI HampaBiieHa Ha (GOPMHUPOBAHUE y OOYUAIOUINXCS AKTUBHOW IPaKTaHCKOW MO3UIIHH,
yBa)KeHUsI K MpaBaM M CBOOOJaM 4YelOoBEeKa, 3HAHMs MPABOBBIX OCHOB M 3aKOHOB, BOCIHMTAHUE
YyBCTBA OTBETCTBEHHOCTH WJIM YMEHUsI apryMEHTUPOBATh, CAMOCTOSITEIbHO MBICIUTh, pa3BUBa-
€T TBOPYECTBO, MPO(PecCHOHAIbHBIE YMEHUS UJIM TBOPUYECKU PA3BUTOM JIMYHOCTH, CUCTEMBI OCO-
3HAHHBIX 3HaHUH, OTBETCTBEHHOCTH 32 BBIMOJIHEHHUE YUeOHO-IIPOU3BOICTBEHHBIX 3aJaHUI U T.1I.

4 O0beM AUCHUNIMHBI (MOAYJIS) B 32YeTHBIX ¢IMHUILAX C YKAa3aHHEM KOJIUYeCcTBA
aKaJeMH4YeCKHX YaCOB, BbI/IeJIEHHbIX HA KOHTAKTHYIO padoTy 00y4alommXxcs ¢ npenojgaBa-
TesieM (110 BUAAM y4eOHBIX 3aHATHII) 1 HA CAMOCTOSITEJIbHYIO PpadoTy 00y4arommXxcs

O6m1ast Tpy10eMKOCTh (00bEM) TUCHUILTMHEI cOCcTaBisAeT 4 3.e., 144 akaz. yac.
Pacnpenencaue o0beMa AMCHUIUIMHBI (MOAYJISI) TIO BUAAM y4eOHBIX 3aHSATHIA MPEICTaB-
JIeHO B Tabmute 2.

Tabnuna 2 — O0beM TUCHUIUIMHBI (MOAYJIS) IO BUJIaM yYEOHBIX 3aHSATHIMA

O0BeM QUCIHATUTHHEI Bcero akanemu-
YEeCKHUX YacoB

OO011ast TPYA0EMKOCTh AUCIUITUHBI 144

KonTakTHas aynuTopHasi padoTa o0y4awIuxcs ¢ npenogasaresiem (mo | 42
BH/aM Y4eOHBIX 3aHATHIi), BCEro

B ToM uncie:

3aHATHA JEeKIMOHHOI0 TUMNA (JIEKIMU U WHbIe y4eOHbIe 3aHATHSA, PELy-
CMaTpHUBAIOIIME PEUMYIIECTBEHHYIO Mepeaady yueOHol uHpopMaluu rne-
JarOTM4eCKUMHU pabOTHUKAMM), B TOM 4Hcie B (pOpMe MPaKTUYECKOH MOJ-
TOTOBKH:

3aHATHS CEMHUHAPCKOI0 THNA (CEMHUHApBI, MPAKTUYECKUE 3aHATHUS, Tpak- | 42
TUKYMBI, TabopaTopHble paboThl, KOJUIOKBUYMbI M MHBIE aHAJIOTUYHbBIE 3a-
HATHS), B TOM YHClie B (popMe MpaKTHIECKOM MOIrOTOBKH:

CaMocTosiTe1bHasi pa6oTa 00y4yaloIUXCcsl M KOHTAKTHasi padora, Bio- | 102
Yaromass TPYNIOBBIE KOHCYJIbTAIIMU, WHIWBHAYATbHYIO paboTy o0yuaro-
MIUXCSl C TpernoAaBaresiMud (B TOM YHUCIIE MHIUBHUAyaJbHbIE KOHCYJIbTa-
IIMN); B3aUMOJICHCTBUE B AJICKTPOHHOU MH(OPMAIIMOHHO-00pa30BaTEIHLHOMN




cpene By3a

[TpomexyTouHas aTTecTalnus 00y4aroImuxcsi — 3a4eT ¢ OLEHKOM

5 Coaep:kaHue TUCHHUILVINHBI (MOYJIs1), CTPYKTYPHPOBAaHHOE 110 TeMaM (pa3aesiam)
€ YKa3aHHEM OTBeJeHHOI0 HA HUX KOJIMYeCTBa aKa/JleMUYeCKHX 4YacOB H BUJIOB y4eOHOii

padoThI

Tabmuna 3 — CtpykTypa u coepkaHue JUCIUIUTUHBL (MOJTyJis)

Haunmenopanme pa3aciioB, TCM U COACPIKAHUC
Marcpuraia

Buzpsl yaeOHON pabOThI, BKIIOYAsi CAMOCTOSI-
TENBHYIO paboTy 00yYaIOUINXCS U TPYA0EM-
KOCTh (B Yacax)

KonrakTnas pabora
IpernoiaBaTess ¢ 00yJaronMMHUCS

Jlexknuu

CemuHap-
CKHe
(npakTu-
YECKHUE
3aHATHUSA)

Jlabopa-
TOPHBIC
3aHATHUS

CPC

Tema 1.1 OCHOBHBIEC TIOHSATHS TEOPUU YIIPABIIC-
HUS. YIpaBleHHE U CHUCTEMbl YIPaBIICHUS.
['maBHBIE 2JIEMEHTHI Ipoliecca YIPABIICHUS.
VYopasnstomee  BozaeiictBue.  CTpykTypHas
cXema CUCTeMBI yrpasiieHus. Llenb ynpasiaeHusl.
bnok ynpasnenusi. OCHOBHBIE 3a/1a4l TEOPUU
YIPaBJICHHUS.

VYpasnstomue napamerpsl. [IpoctpancTBo co-
CTOSIHUI 00BEKTa YIPABJICHUSI.

Tema 1.2 Knaccudukaius cucrem yrnpaBieHUs.
[Tpunuune! ynpasieHus. Metoabl Kiaccupuka-
muu cucreM. Kiaccudukanus cucteM 1o cBOM-
CTBaM B YCTAHOBHUBIIEMCSI PEXKHME.

MopenupoBaHue CHCTEM YIIPABJICHUS

Tema 2.1 Jlunamuueckuil pexxuM paboThI
[Tepexoaubie mporecchl B cucteMe. OTeHKH Tie-
PEXOAHBIX XapakTepucTuk. MMmnynbcHas xapak-
TepHUCTHKa. *

4*

HccenenoBanue pasoMKHYTON JIMHEWHOM CHCTE-
MBI

Tema 3.1 CtpykTypa U GyHKINOHATIBHBIE KOM-
noHeHTbl CAY. OcHoBHbIE KOMIIOHEHTHI CAY.
YKpylnHEHHas CXeMa CUCTEMBI yIIPaBJICHMUSI.
VYrpasnenue cloxHbIMU cucTeMamu. Perymnsito-
pBI M 3aJ1at01ye OJIOKH.

JloxaneHbple 3amaum ympasieHus. MHoroka-
HAaJIbHOE YIIPaBJICHUE.

Tema 3.2 Maremarrndeckas MOJENb 00BEKTA
ynpasieHus. CucreMa JUHEWHBIX YpaBHEHUN
oOnekTa. [lepegarounast pyHKINS CUCTEMBI.

ITocTtpoenne Mmopeneir Bxona-Bbixon. IIpocreii-
mye coefnHeHus 010koB. [lepenarounsle




Bunpl yue6HOM paboThI, BKIIFOYAst CAMOCTOSI-
TEJIbHYIO paboTy 00Yy4aOUINXCS M TPYLOEM-
KOCTb (B yacax)

KonrakTtHas padota

HaumeHnoBanue pa3ienoB, TeM U COJEpKaHUE npenojaBatess ¢ 00yJaouMIcs
MaTepuana Jlekiuu | Cemunap- | JlaGopa-
CKue TOpHBIE CPC
(npaktu- | 3aHATHS
YecKue
3aQHSITHSL)

(GYHKIIMY CHCTEM YIIPaBJICHHUS.

Tema 4.1 Kputepuu ycroitunoctu. [lonstue

YCTOMYHMBOCTHA CHUCTEMBI. YCIIOBHE YCTOWYHMBO- 4* 5
ctu CAV.*
Kpurepuii ['ypBuiia. Kpurepuii ycroiunBoCcTH 4 5
HaiixBucra.

Tema 4.2 Touynocts cucrteM. CraTnueckad TOY-
HOCTb. JIuHamu4yeckass TOYHOCTh. KauecTBo cu-

creM. [lokasarenn kadecTBa CHCTEM YIpaBe- 5
Hus. [lokasarenn kadecTBa MEpPExXOTHOTO IPO-

ecca.

[IporpaMmMupoBaHKE CUCTEMBI YIPABICHUSL. 4 5
ITonroroBka u opopmienue PI'P 32
UTOro 14 28 102

o JTUCHUIIJINHE

*peanusyercs B GopMe MIPAKTHUECKON MOATOTOBKU

6 BueaynuTopHasi caMocTOsITeIbHASI Pa00Ta 00y4aIOIIMXCA MO IMCUHUILIUHE (MOAY-
JI10)

[Ipn nmaHUpOBaHUU CaAMOCTOSITENILHOM pabOThl CTY/IEHTY PEKOMEHAYETCSI pyKOBOJCTBO-
BaThCsI CIIEYIOLIUM paclpe/ie]IeHHeM YacoB Ha CAMOCTOSATENbHYIO paboTy (Tabnuna 4):

Ta6n1/1ua 4 — PCKOMCHI[yCMOe pacrpeaACIICHUEC YaCOB Ha CaMOCTOATCIIbHYHO pa60Ty

KommnoHeHTBI caMoCTOSITEIbHOI PadoThI Konu4yecTBo yacos
M3ydyeHne TeopeTHIeCKUX pa3/ie]OB JUCIHILTHHBI 30
ITonroToBKa K 3aHIATHSIM CEMUHAPCKOI0 TUMA 40
IToaroroBka u opopmienue PI'P 32

102

7 OueHoYHbIE CPeICTBA IJIf NPOBEACHUS TEKYIIEero KOHTPOJISI M IPOMeKYTOYHOI
arTecTalMU O0YYAKOIMXCH 10 JUCHUIJIMHE (MOYJII0)

@DOHJ| OLIEHOYHBIX CPEJICTB Ul MPOBENEHUS TEKYIIErO0 KOHTPOJS yCIIEBAEMOCTH M IIPO-
MEXYTOYHOM arTecTanyu npeacrasieH B [Ipunoxenun 1.

[TonmHBIN KOMIUIEKT KOHTPOJIBHBIX 3aJaHUH WM WHBIX MaTepHaliOB, HEOOXOIUMBIX JJIS
OLICHMBAHMSI PE3yJIbTAaTOB OOYyUEHHUS MO AUCHMILIUHE (MOAYIIO), MPAKTUKE XpaHUTCA Ha Kaden-
pe-pa3paboTurke B OyMakHOM U 3JIEKTPOHHOM BH/IE.




7

8 VYueOHO-MeToaUYecKOe H MHPOPMAIHOHHOE 00ecTieYeHUe T CUUIIMHBI (MOIY-
Jast)

8.1 OcHoBHas tuTEparypa

1. ITanTtenees, A. B. Teopus ynpasienusi B mpuMepax u 3agadax : yueobnoe nocooue / A.B.
[Tantenees, A.C. boprakoBckuii. — 2-¢ u3., crep. — Mocksa : UHOPA-M, 2020. — 584 ¢. —
(Beicmee obpa3oBanue: bakanaBpuar). - ISBN 978-5-16-011862-8. - Tekcrt : 31eKTpOHHBIN. -
URL: https://znanium.com/catalog/product/1081618 (mata obpamenus: 26.06.2021). — Pexum
JIOCTYTIA: TI0 TIOATHCKE.

2. Kontox, B. JI. [IpoektupoBaHre aBTOMAaTU3UPOBAHHBIX CUCTEM MPOM3BOCTBA : yueOHOE
rmocobue / B. JI. Kontox. - Mocksa : KYPC : HHO®PA-M, 2019. - 312 ¢. - ISBN 978-5-905554-
53-7. - Texkcr : anekrponnsii. - URL: https://znanium.com/catalog/product/1027253 (xara 006-
pamienus: 26.06.2021). — Pexxum gocTtyma: 1mo moanrcke.

8.2 lonotHUTEILHAS JIUTEPATypa

1. OCHOBBI aBTOMAaTHU3UPOBAHHOTO MPOSKTUPOBaHUs : yueOHUK / mox pea. A. I1. Kaprenko.
— Mocksa : UIHOPA-M, 2020. — 329 c., [16] c. uB. wi1. — (Bricmee obpazoBanue: baka-
naspuat). - ISBN  978-5-16-010213-9. - Tekcr : osnekrtponHberi. -  URL:
https://znanium.com/catalog/product/1059303 (nara obpamenus: 26.06.2021). — Pexxum gocty-
1a: 1o MOJIKUCKE.

2. ®ypcenko, C. H. ABroMaTH3anus TEXHOJIOTUYECKUX MPOIECCOB : yueOHOe mocobue /
C.H. ®ypcenko, E.C. fxybosckas, E.C. BonkoBa. — Munck : HoBoe 3nanue ; Mocksa : UH-
OPA-M, 2022. — 377 c. : mn. — (Bsicimee oOpazoBanue: bakamaspuar). - ISBN 978-5-16-
010309-9. - Tekcr : anexrponnsiii. - URL: https://znanium.com/catalog/product/1005495 (nara
obparmienus: 26.06.2021). — Pexxum qocTyma: mo momHucKe.

8.3 MeToauueckue YKazaHnusl 1Jisl CTYACHTOB I10 OCBOCHUIO JTUCHHUIIIMHBI
HpI/IBe,I[eHLI B JIMYHOM KaOHMHETE CTYACHTa

8.4 CoBpemennble mpodeccHoHAIbHbIE 0a3bl JaHHBIX M WH(pOPMAIMOHHBIE
CIIPaBOYHbIE CHCTEMbI, HCIOJIb3yeMble MPH OCYIIeCTBIEHHH 00pa30BaTeIbHOIO
npouecca no AUCUMIINHE

1) Bubnuorexka POOU http:// www.rfbr.ru/rffi/ru/library

2) Hayunas snexrponHas oubmuoreka "KubepJlenunka" https://cyberleninka.ru/

3) znanium.com: 3JeKTPOHHO-OMOIMOoTeYHas cuctema : caidT. — Mocksa, 2021 — 000
«3nannym» — URL: http://www.znanium.com (nara o6pamenus: 15.06.2021). — Pe-
KM JIOCTY- T1a: ISl 3aPETHCTPHP. MOJIb30BaTEICH.

4) consultant.ru: nHpOpMAIMOHHO-CcIIpaBoYHast cucTeMa «KOHCYIBTaHT IUTIOCY : CalT. —
Mockasa, 2021 — . — URL: http://www.consultant.ru (gata o6pamenus: 15.06.2021). —
Pexxum goctyna: Uit 3aperucTpup. mojab30BaTeiel.

5) iprbookshop.ru: anekTpoHHO-0MOIMOTEUHAs cucTema : caidT. — Caparos, 2021 — OO0
«Kommnanwust "Ait I[Tu Ap Menua"» — URL: http:\\www.iprbookshop.ru (nata obparie-
Hus: 15.06.2021).

6) urait.ru/: odbpazoBarenbHas miardpopma FOpaiit: caiit. — Mocksa, 2021 — . —
URL:https://urait.ru/ (mata oopamenus: 01.06.2021). — Pexxum goctyna: 1ist 3aperu-
CTpHP. MOJIb30BaTENIEH.

8.5 Ilepeuens pecypcoB HHGOPMALIMOHHO-TEJIEKOMMYHHKAIMOHHOI ceTH «Hn-
TepHeT», He00XO0AMMBIX JJI OCBOCHM S JUCUMILIMHBI (MOXYJIs1)

1. bubnuorexka PODU http://www.rfbr.ru/rffi/ru/library

2. Hayunas snextponnas oubnuoreka "KubepJlennnka" https://cyberleninka.ru/

3. Eaunoe okHO noctyna k nHpopmannoHHsM pecypcam http://window.edu.ru/


https://cyberleninka.ru/
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4. OcHoBbI TeopuH yrpaBieHus - ideafix.nameideafix.name » UNIVERSITY » ASU »

lectures » 1.pdf

5. «eLIBRARY.RU» [DnekTpoHHBII pecypc]: HaydHasi JIeKTpoHHas O6ubimoreka- Pe-
kUM nocryna: http://elibrary.ru

8.6 JIuueH3noHHOE MPOrpaMMHOe o0ecrneyeHne, HCMoJab3yeMoe Mpu
OCYILeCTBJIEHUH 00Pa30BATEILHOIO NpoLecca Mo JUCHUILINHE
Tabnuna 5 — [lepedyeHp UCTIONB3yeMOTro IPOrPaMMHOTO 00ECTICUSHHSI

Hanmenosanue [10 PexBu3UTHI
OpenOffice CBoOoOIHAs JIMIICH3HSI, YCIIOBUSI MCIOJIB30BAHUS 1O CCHLIKE:
https://www.openoffice.org/license.html
IIporpamma CTpyKTypHOIrO MO- | ¥YCI0BUS HCIIOJIb30BAHU 1o CCBUIKE:

nenmupoBanust (PSM) paszpabo- | http://www.freepascal.org/ (IIporpamma pacmnpocTpaHsercs
tanHasg Ha kKadenpe OITAITY | na ycnoBusix GNU General Public License.)
KHATY

9 OpraHu3alMOHHO-NIEAATOTMYECKHUEe YCIOBUSA

Opranuzanus 00pa3oBaTeIbHOTO MPOIECCa PEriIaMeHTUPYeTCsl YIeOHBIM TIAHOM H pac-
nucaHueM y4deOHbIX 3aHATUU. SI3bIK 00ydeHus (mpemnonaBaHus) - pycckuil. s Bcex BUAOB
AyIUTOPHBIX 3AHATHI aKaJEMUYECKUN Yac YCTaHABIMBACTCS IPOJOJDKATEILHOCTBIO 45 MUHYT.

IIpu dbopmupoBanuu CBOEW MHAMBHIYAIbHOW 00pa3oBaTeNbHON TpaeKTOpuH OOydaro-
IIUICS UMEET MPaBO Ha Mepe3adyeT COOTBETCTBYIOMMX AUCHUILIAH U MTPO(PECCHOHATBHBIX MOIY-
Jieil, OCBOEHHBIX B MpoOIlecce MPEANISCTBYIOMIEr0 00yueHus, KOTOPBI 0CBOOOXAaeT 00yyJarolie-
rocst OT HEOOXOUMOCTH UX TIOBTOPHOTO OCBOCHHUSI.

9.1 OOpa3oBaTe/ibHbIE TEXHOJIOTHH

VYy4eOHbli MpoIecc MpH MPenoJaBaHuid Kypca OCHOBBIBACTCS HA WCIIOIB30BAHUU TPaAIH-
IIUOHHBIX, NTHHOBAIIMOHHBIX M MH(POPMALMOHHBIX 00pa30BaTeIbHBIX TEXHOIOTUH. TpagunuoH-
Hble 00pa30oBaTeNIbHbIE TEXHOJOTUYU MPECTABIECHBI JEKINUIMU U CEMUHAPCKUMHU (TIPaKTUYECKU-
MH) 3aHATHSAMH. VIHHOBallMOHHbBIE 00pa30BaTe/IbHbIE TEXHOJIOTMH UCIIONb3YIOTCS B BUJE HMIUPO-
KOTO IPUMEHEHHUSI aKTUBHBIX U MHTEPAKTUBHBIX OpM IpoBeaeHus 3anatuil. MHpopmanroHHbie
o0Opa3oBaTeNbHbIE TEXHOJIOTMH PEATM3YIOTCS IyTeM aKTUBU3ALUMU CaMOCTOSTENbHON paboThl
CTYJEHTOB B HH(OpMALIMOHHONW 00pa30BaTeNbHOI cpejie.

9.2 3aHATHA JEeKIHOHHOI0 THIIA

JIeKMOHHBIN Kypc IperoiaraeT CUCTEMaTU3UPOBAHHOE M3JI0KEHHE OCHOBHBIX BOIPO-
COB Y4eOHOTO IJIaHa.

Ha niepBoii niekuuu JiekTop 00s13aH NpeaynpeuTh CTYAEHTOB, IPUMEHUTENBHO K KaKOMY
6a30BoMy y4eOHUKY (yueOHUKaM, yueOHbIM TOCOOUIM) OyIeT MPOYUTaH Kypc.

JIeKMOHHBIN KypC JOJKEH JlaBaTh HauOoJbLIMK 00beM MH(pOpMaluu U oOecreunBaTh
6osee rirybokoe MOHUMaHKUE Y4eOHBIX BOIPOCOB NP 3HAYUTEIBHO MEHbILEH 3aTpaTre BpeMeHH,
YeM 3T0 TpedyeTcsi OOJIBIIMHCTBY CTY/IEHTOB Ha CAMOCTOSITENIbHOE U3yUeHUE MaTepHraa.

9.3 3aHATHA CEMHHAPCKOI0 THIIA

CemuHapCcKue 3aHATHS MPEICTABISAIOT COO0H ETaTM3aIHUIO JIEKIIMOHHOTO TEOPETHIECKO-
ro MaTepuasa, IpoBOIATCS B LENAX 3aKPEIJICHUs] Kypca U OXBaThIBAIOT BCE OCHOBHBIE pa3feibl.

OcHoBHOH (opMOIl poBeIeHNsI CEMUHAPOB SBJISETCS 00CyXkIeHrne Hanbosiee mpooiem-
HBIX U CIIO)KHBIX BOIPOCOB IO OT/AEIBHBIM TE€MaM, a TakXke pa3dop MPUMEpOB M CUTyallud B
ayIUTOPHBIX YCIOBUSAX. B 00s3aHHOCTH TIpemoiaBaTesisi BXOAAT: OKa3aHUE METOJIUYECKOM Io-
MOIIHM ¥ KOHCYJIbTUPOBaHME CTY/IEHTOB [0 COOTBETCTBYIOIIMM T€MaM Kypca.
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AKTHBHOCTb Ha CEMMUHAPCKUX 3aHATHAX OLICHUBAETCS IO CIEAYIOLUIUM KPUTEPUSIM:

- OTBETHI Ha BOIIPOCHI, NIpeIaracMble NpernoaaBaTeseM;

- y4acTue B IUCKYCCUSX;

- BBIIMIOJIHEHUE NTPOEKTHBIX U UHBIX 33aJaHUH;

- aCCUCTUPOBAHUE MPEIO0IaBATENI0 B IPOBEACHUN 3aHITUH.

OtBeT fosKeH ObITh apryMEHTHUPOBAHHBIM, Pa3BEPHYTHIM, HE OJTHOCIIOKHBIM, COJIEPKATh
CCBIJIKM HA UICTOYHMKH.

Jloknaznel U ONIIOHMPOBAaHUE JOKJIAZA0B IPOBEPSIOT CTENEHb BIIAJCHHUS TEOPETUYECKUM
MaTepUajoM, a TAKK€ KOPPEKTHOCTb U CTPOI'OCThb PacCyKACHUM.

OneHuBaHue 3aJaHUM, BBIOJHEHHBIX Ha CEMHHApCKOM 3aHATUH, BXOJUT B HAKOIUICH-
HYIO OLICHKY.

9.4 CamocrosiTe/ibHasi padoTa 00y4aloUUXCs M0 JUCHUIIHHE (MOAYJII0)

CamocrodrenbHas paboTa CTYAEHTOB — 3TO IPOLECC aKTUBHOIO, LIEJIEHAIIPABICHHOIO
npuoOpeTeHNs CTyIEHTOM HOBBIX 3HAaHHUH, YMEHUI 0e3 HEeMOCPEICTBEHHOTO Y4acTHsl Mpernoa-
BaTelsl, XapaKTEPU3YIOIUICS MpPeAMETHOW HaNpaBIEHHOCTbIO, 3(()EKTUBHBIM KOHTpPOJIEM U
OLIEHKOH pe3yIbTaTOB AESATEILHOCTH 00YUJarOMIerocs.

[enu camocTosATENbHOM pabOTHI:

- CUCTEMAaTHU3alMsl U 3aKPEIJICHUE TIOJYyYEHHBIX TEOPETUUECKUX 3HAHUN U IIPAKTHUECKUX
YMEHUH CTYJICHTOB;

- yri1yOJieHHe U pacIiupeHne TEOPEeTHUECKUX 3HaHU;

- (popMUpOBaHUE YMEHUN HCIOJIb30BATh HOPMAaTUBHYIO U CIPAaBOYHYIO JOKYMEHTAIUIO,
CIELUAJIBHYIO JINTEPATYPY;

- pa3BHUTHE TIO3HABATEIILHBIX CIIOCOOHOCTEH, aKTUBHOCTH CTYACHTOB, OTBETCTBEHHOCTH H
OpPraHU30BaHHOCTH;

- (hopMHpOBaHHNE CAMOCTOSITEILHOCTH MBILUIEHUS], TBOPYECKOW MHUIIMATHUBBI, CIOCOOHO-
CTEH K CAaMOPA3BUTHUIO, CAMOCOBEPIIEHCTBOBAHUIO M CaMOpeaIn3aliy;

- pa3BUTHE UCCIIEOBATEILCKUX YMEHUHN U aKaJIeMUYECKUX HABBIKOB.

CamocrodrenbHas paboTa MOXKET OCYLIECTBIATHCS MHIMBHUIYaIbHO WM TPYHIIAMU CTY-
JICHTOB B 3aBHCHUMOCTH OT II€JIH, 00BeMa, YPOBHS CIIOKHOCTH, KOHKPETHOW TEMAaTHKH.

TexHon0rUs OpraHu3ay CaMOCTOSTENbHON pabOThl CTYICHTOB BKJIIOYAET MCIOJIb30Ba-
HUE UHPOPMAIIMOHHBIX U MaTepUAIbHO-TEXHUYECKUX PECYPCOB YHUBEPCUTETA.

KoHTponb pe3ynbTaToB BHEAyTUTOPHOH €aMOCTOATENbHON pabOThl CTYJEHTOB MOXKET
POXOJUTh B MMCbMEHHOM, YCTHOM WJIM CMEIIaHHOM (opme.

CTyneHTbl JOJDKHBI MOJXOAUTh K CaMOCTOATEIbHOM paboTe Kak K HauBaXKHEHIIeMmy
CPEJICTBY 3aKpEIUIEHUs U Pa3BUTHUSI TEOPETHUECKUX 3HAHUM, BHIPAOOTKE €MHCTBA B3IJISJIOB Ha
OTJeNIbHBIE BOIPOCHI Kypca, IPUOOPETEHHs ONPE/IeICHHBIX HaBBIKOB M MCIIOJIb30BaHUs Tpodec-
CHOHAJIbHOW JIUTEPaTypBHI.

9.5 Meroanyeckue yKa3aHus 1JIsl 00y4AOIIMXCS 110 OCBOCHHMIO AU CHMIIIMHBI

ITpu n3ydyeHun AUCHUILIMHBI 00YYarOIUMCs 11eJI€CO00Pa3HO BBIIOJIHATh CIEAYIOIIUE Pe-
KOMEHIaLlUH:

1. U3ydyeHue yueOHON JUCHMILIMHBI JOJIKHO BECTUCh CHCTEMATHUECKH.

2. Ilocne n3yuyeHHst Kakoro-inbo pasjena 1no yueOHUKY MJIM KOHCHEKTHBIM MaTepualiaM
PEKOMEHIyeTCs 110 NaMsATH BOCIPOU3BECTH OCHOBHBIE TEPMUHBI, ONIPEACIICHUS], TOHATHUS pa3ze-
na.

3. Ocoboe BHUMaHUE CIIEYET YAETUTh BHIMOTHEHUIO OTYETOB M0 MPAKTUYECKHUM 3aHSTH-
SIM ¥ UHJJUBHTyaIbHBIM KOMIUIEKCHBIM 33JJaHUSM Ha CAMOCTOSATENbHYIO paboTy.

4. Bes TemMaTtuka BOIIPOCOB, M3Y4aeMbIX CaMOCTOATENBHO, 33J1a€TCs HA JIEKIUAX MPEero-
naBateneM. MM ke NaroTcs UCTOYHMKY (B IEPBYIO OYEPE]b BHOBb M3/IAHHBIE B EPUOANYECKON
Hay4YyHOMU JUTepaType) 1uist 0oJiee 1eTalbHOI0 MOHUMAHUS BOIIPOCOB, 03BYYEHHBIX Ha JIEKIIUH.

IIpu camocTosTeNEHON MPOPAbOTKE Kypca 00ydarourecs J0KHBI:
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- IPOCMATPHUBATh OCHOBHBIE ONPEeNCHHS U (DaKThI;

- MOBTOPUTH 3aKOHCIIEKTUPOBAHHBIM Ha JIEKIMOHHOM 3aHATUU MaTepuall U IONOJHUTH
€ro ¢ y4eTOM PEKOMEHJOBAaHHOM 110 JaHHOM TEME JIMTepaTyphl;

- U3yYUTh PEKOMEHJIOBAHHYIO JIUTEPATYPy, COCTABIIATH T€3UCHI, aHHOTALUU U KOHCIIEKTBI
Han0oJice BAXKHEIX MOMCHTOB;

- CaMOCTOSTENbHO BBINOIHATH 3a1aHNs, aHAJIOTHYHBIC IIPEUIaracMbIM Ha 3aHATHUSAX;

- HCTIOJIB30BATh JJIS1 CAMOIIPOBEPKU MaTepUaibl POHAA OLIEHOYHBIX CPECTB.

10 Onucanne MaTepHaJbHO-TEXHMYECKOro odecnevyeHusi, He00X0UMOro /ISl 0CY-
HIECTBJIEHUS 00PAa30BaATEILHOIO Mpolecca Mo AUCHUIInHe (MOLYJII0)

10.1 YueOHo-s1a00paTOpHOE 000PYy10BaAHME
Tab6mmia 6 — [Tepeyens 06opynoBaHus Ja00paTOPUN

Aynutopust HaHM?ﬁZgiE::OZ};ﬁgTOp m Hcrnosnp3yemoe o0opynoBaHue
207/3 JlaGoparopus [IDBM (Me- | uHTepakTUBHAs JOCKA
aua) HEPCOHAIIbHBIC KOMITBIOTEPBI
IPOEKTOP

10.2 TexHu4ecKHe U FIEKTPOHHBIE CPECTBA 00yUeHH S

CamocrosTenpHas padbora.

[Tomernenust st caMOCTOATENBHON padOTHl OCHAIIEHBI KOMITBIOTEPHOU TEXHUKOM C BO3-
MO>KHOCTBIO TIOJIKITIOUEHHS K ceTH «HTepHeT» U JOCTYNOM K 3JIEKTPOHHOU MH(OPMAIMOHHO-
obpazoBarenbHoi cpeae KHAI'Y:

- yutanbHeId 3251 HTh KHAT'Y.

- KoMIbroTepHbIe Kiaccel (aya. 202, 207, 211 kopmyc Ne 3).

11 Hurnle cBenenus

MeTtoauyeckue peKoOMeHAAIMHU 110 00y4eHHIO JIUI] C OTPAHMYEHHBIMHU BO3MOKHO-
CTSIMH 310POBbSI M HHBAJIH/I0B

OcBoeHME NUCHUIUIMHBI 00YyYaloIMMUCS ¢ OIPAaHUYEHHBIMU BO3MOXKHOCTSIMH 3/I0POBBS
MOYET OBITh OPraHU30BaHO KAaK COBMECTHO C JAPYIMMHU OOYyYaroIIMMUCS, TaK U B OTJEJIbHBIX
rpynnax. [Ipennonaratorcs cnenuaibHble YCIOBHS IJIs TOJIy4eHUsl 00pa30BaHus 00yJaromuMHU-
Csl C OrPaHUYEHHBIMHU BO3MOKHOCTSIMU 3/10POBBSL.

ITpodeccopcko-niegarornyeckuif cocTaB 3HaKOMHUTCS € IMCHUXOJIOT0-(PHU3HOIOTHYECKUMU
O0COOEHHOCTSIMU O0YYaroIMXcs MHBAIWJIOB U JIMI[ C OTPAaHMYEHHBIMH BO3MOXKHOCTSIMHU 3/10pO-
Bbs, UHJIMBUyaJbHBIMU MPOTPAMMaMH peadMINTAllMKd WHBATUAOB (Mpu Hanuuuu). [Ipu HeoO-
XOJIMMOCTH OCYILECTBIISIETCS JOTOJIHUTEIbHAS MOAJEPKKA MPENoAaBaHus ThIOTOPAaMH, MCHUXO-
JIOTaMH, COLIMAIbHBIMU paOOTHUKAMH, MPOLIEIIIMMHU OATOTOBKY aCCUCTEHTaMH.

B cootBeTcTBUUM ¢ MeTOAMYECKUMHU pekoMeHaanusiMu Munoopaayku P® (yTB. 8 ampens
2014 r. N AK-44/05BH) B Kypce MpearnoyiaraeTcsi MCIojb30BaTh COLMAIbHO-aKTUBHBIE U pe-
(i1eKCUBHBIE METO/AbI 00YUYEHHUSI, TEXHOJIOTUU COLIMOKYIbTYPHON peaOuInTalMK C IeNIbI0 OKa3a-
HUS IOMOIIY B YCTAaHOBJIEHUH IOJIHOLIEHHBIX MEXJIMYHOCTHBIX OTHOLIEHUH C APYTUMU CTYJEH-
TaMH, CO3AaHUH KOM(POPTHOTO MCUXOJIOTHIECKOTO KJIMMaTa B CTyeHueckoi rpymme. [logbop u
pa3paboTka y4yeOHBIX MaTepHajOB MPOU3BOAATCSA C YUETOM IpENOCTaBICHHUs MaTepuala B pas-
JUYHBIX (OopMax: ayAHalbHOM, BHU3YyalbHOM, C HCIOJB30BAaHHUEM CIELMAIbHBIX TEXHUYECKHX
CpeACTB U MH(POPMAITMOHHBIX CUCTEM.

OcBoenue nuctuimHbl aunamu ¢ OB3 ocyiiecTBisieTcsl ¢ UCIOJIb30BAHUEM CPEICTB
00y4yeHHs OOILIEro M CIEeUUAIbHOTO Ha3Ha4eHHUs (MEPCOHAIBHOTO M KOJUIEKTUBHOTO HCIOJIB30-
BaHus1). MarepuaibHO-TEXHUYECKOE OOecredeHne MpeaycMaTpuBaeT NMPUCIOCOOIEeHUE ayUTo-
puii k Hyxaam nun ¢ OB3.
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®dopMa MpoBeJeHUsI aTTECTALMU JIJISl CTY/IEHTOB-UHBAIM/IOB YCTAHABIMBAETCS C YUYETOM
WHIUBHUIYAIbHBIX MICHX0(pU3NIeCKuX ocobeHHocter. [l ctynentoB ¢ OB3 mpemycmaTpuBaet-
sl JocTymHas (hopMa MpeI0CTaBIICHUS 3aJaHUI OIEHOYHBIX CPEJICTB, 3 UMEHHO:

- B TIEYaTHOW WM DIEKTPOHHOM dopme (I JUI € HapyUIEHUSMH OMNOPHO-
JIBUTATEILHOTO amnmapara);

- B IIe4aTHOM opMe WK AJIEKTPOHHOHU (hopMe ¢ yBEIUYEHHBIM HIPU(TOM M KOHTPACTHO-
CTBIO (JJIs1 JIUII C HAPYILIEHUSIMH CIIyXa, PEUH, 3pEHHUS);

- METOJIOM UTEHUS aCCUCTEHTOM 3a/IaHUs BCAYX (ISl TUL C HAPYLICHUSIMU 3PSHHUS).

CryaeHTamM ¢ MHBQJIUJIHOCTHIO YBEJIMYHMBAETCS BpPEMs Ha MOJTOTOBKY OTBETOB Ha KOH-
TPOJIbHBIE BOMPOCHL. JIJi TakUX CTYIEHTOB IpeaycMaTpuBaeTcs AOCTYyNMHas (Gopma mpeaocTaB-
JICHUs1 OTBETOB Ha 3aJ]aHusl, 3 UMEHHO:

- IUCBMEHHO Ha OyMmare wiu HabOpOM OTBETOB Ha KOMIIbIOTEpE (ISl JIUI C HAPYIICHHUSI-
MU CllyXa, peuHn);

- BEIOOPOM OTBETa U3 BO3MOKHBIX BAPUAHTOB C UCIIOJIb30BAHUEM YCIIYT accUCTeHTa (st
JUI C HAPYIICHUSIMUA ONTOPHO-/IBUTATENILHOIO aIllapaTa);

- YCTHO (17151 JIML C HAPYIICHUSIMU 3PEHHSI, OIOPHO-IBUTATEILHOTO arlnapara).

[Ipu HEOOXOMMMOCTH 1JIsi OOYUAIOIIMXCS ¢ MHBAJIMIHOCTBIO MPOIIeaypa OIEHUBAHUS pe-
3yJIbTaTOB O0yUYEHUSI MOKET MPOBOJIUTHCS B HECKOJIBKO ATAIOB.
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ITpunoxxenue 1

®OH/J ONEHOYHbIX CPEIACTB

o IMCIOMIIJIMHE

«AHAJIU3 ¥ CHHTE3 ABTOMATH3UPOBAHHBLIX CUCTECM))

11.03.04 DnexTpoHHKA U HAHO3JIEKTPO-
Hanpanenune noaroToBku
HUKa
Hamnpasnennocts (npoduins) obOpaszoBarensHoil mpo-  [IpoextupoBanue AIEKTPOHHBIX
rpaMMBI YCTPOMCTB
KBanudukanus BeITyCKHUKA bakanasp
["'on Hayasia NOArOTOBKHU (IO yueOHOMY IJIaHY) 2021
dopma o0yueHHs Ounas popma
TexHonorus 00y4eHus Tpagumonnas
Kype Cemectp TpynoeMKocCTsb, 3.€.
4 8 4
Buna npomexyTodHoii arTecta- OOGecneunBaroiee noapas3aeiacHne
1002078
3ader ¢ OIeHKON Kadenpa «Ynpasnenrne "HHOBAITMOHHBIMU MPOIIECCAMH U
MIPOEKTAMIU»
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1 IlepeyeHb NIIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHHUs 10 AUCHHUILINHE (MOLYJII0), CO-
OTHECEHHBbIX ¢ MHAMKATOPAMM JOCTHKEHUS] KOMIIETeHI UM

Ta6ymmma 1 — KomneTeHImu 1 MHAMKATOPHI MX JTOCTHXKCHHS

Kon n HamMeHOBaHNE KOMIIETEH-
AU

I/IHI[I/IKaTOpBI JOCTHIXKCHU A

[Tnanupyemble pe3ynabTaThl
00y4YeHUs IO TUCITUTLTNHE

O6menpodeccrnoHanbHbIE

OIIK-3 CniocobeH npuMeHSTh Me-
TOJIBI IOUCKA, XpaHEeHUs1, 00paboT-
KU, aHAJIM3a U TPE/ICTABJICHUS B
TpebyemoM (hopmare uHGOpMaIUN
U3 Pa3JIMYHBIX KICTOYHUKOB U 0a3
JAHHBIX, COOJIO/IAst TIPU ATOM OC-
HOBHBIE TpeOOBaHUs HH(POpMAITH-
OHHOH 0€30I1acHOCTH

OIIK-3.1 3HaeT coBpeMeH-
HBIC TPUHIIMITHI TIOUCKA,
XpaHeHus1, 00paboTKH,
aHaJIM3a U MPEICTaBICHUS
B TpeOyeMoM (opmate
uHpopMaun

OIIK-3.2 Ymeer pemaTh
3aau 00pabOTKH JaHHBIX
C TIOMOIIIbIO COBPEMEHHBIX
CPEJIICTB aBTOMATH3AIHH
OIIK-3.3 Binageer HaBbI-
KaM# 00eCTIeUCHUS NH-
dhopmarmoHHON Oe3omac-
HOCTH

CnocobHOCTh MIPOBOJIUTH
aHaJIWu3 U CUHTE3 CUCTEM aB-
TOMATHYECKOTO  yIpaBlie-
HUS, OCYIUECTBIATH MOJIe-
JUPOBAHUE CUCTEM B COBpE-
MEHHBIX IPOTPaMMHBIX

MPOJYKTax

Tab6suma 2 — [TacmopT GoHIa OIEHOYHBIX CPECTB

KonTposmmpyembie | @opmupyemasi | HaumeHoBaHue one- Iloxka3aTenu oneHKH
pa3aedbl (TeMbl) | KOMIIETEHIUS HOYHOI'0 CPeCTBA
AUCHUIINHBI
Paznenst 1-4 OIIK-3 Jlaboparopusie paboTs! | [lonHOTa U NPaBUIBHOCTH BbI-
IIOJIHEHUS 3aJJaHUsl
Paznensr 1-4 OIIK-3 IIpaktnueckue  3anga- | [loaHOTa M MPaBUIBHOCTB BbI-
HUs MIOJIHEHUS 3aJJaHUsl
Paznensr 1-4 OIIK-3 PI'P ITonHOoTa M NMPaBUIBHOCTD BbI-
MIOJIHEHUS 3aJJaHUsl
Paznensr 1-4 OIIK-3 Tect IIpaBUIBHOCTE  BBINIOJIHEHUS

3aJaHusd

2 MeToauveckne MaTepHuaJIbl, ONpeessiIue Npoue1ypbl OHeHUBAHUS 3HAHHUIA,
YMEHUI1, HABBIKOB U (MJIM) ONBITA AeSITeJIbHOCTH, XapaKTepu3ylme npouecc popmupo-
BaHHUS KOMIIETEeHIHM A

Meroaudeckue MaTepuasl, ONPEACIAIOIUE MPOUEIYpPbl OLEHUBAaHUS 3HAHUN, YMEHHH,
HaBBIKOB U (MJIM) OTBITA JIEATENIHOCTH, PEACTABICHbI B BUJE TEXHOJIOTHUECKONW KapThl TUCIIHU-

TUIMHBI (Tabnuua 3).

Tabmuua 3 — TexHoJornyeckas kapra

HaumenoBanue
OLICHOYHOI'0 Cpe/-
CTBa

Cpoxu BbI-
MOJIHEHU S

IxaJuaa one- Kpurepun oueHuBanust

HUBaHUA
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8 cemectp

IIpomeskyTounas arrectauus B gopme «3adeT ¢ OLEHKON»

JlaGopaTopHasi pa- | B Te4eHHe ce- | 5 0aioB 5 GaulOB — CTYIEHT IOKa3al OTIMYHbIC
oora 1 MeCTpa HABBIKA MPUMEHEHUS MOMYYEHHBIX 3HAHUMI
JlaboparopHass pa- | B TeueHue ce- | 5 6amioB M YMCHHIi TIpH PCLICHHH NIPO(ECCHOHAE-
60T 2 MecTpa HBIX 3371a4 B paMKaX YCBOEHHOIO y4eOHOTo
Marepuania.
JlaboparopHass pa- | B TeueHue ce- | 5 6amioB 4 Gaia — CTy[EHT MOKa3al XOpOIIUe HaBbI-
oora 3 MecTpa KH TPUMEHEHUsS MOMy4YCHHBIX 3HAHWH U
JlaGopaTopHast pa- | B TeueHue ce- | 5 0amioB YMEHHIH TIPH. PELLICHUH TPO(ECCHOHATLHBIX
6ora 4 MecTpa 3a/1a4 B paMKax YCBOGHHOIO y4eOHOro Ma-
Tepuaa.
[IpakTuyeckoe 3a- | B TeUCHHE ce- | 5 Gawios 3 Oamia — CTyIEHT TIOKasal yJIOBJIE-
nanue 1 MecTpa TBOPUTEIILHOE BJIaZICHUE HABBIKAMU IIpHUMeE-
HEHMS! MOJTyYCHHBIX 3HAHUN U YMEHUH MpU
[IpakTHyeckoe 3a- | B TeYCHHE ce- | 5 Oamios peleHny NpoQeCCUOHATBHBIX 3a/1a4 B paM-
JaHue 2 MecTpa Kax YCBOEHHOI'0 y4eOHOro MarepHaia.
[IpakThyeckoe 3a- | B T€YEHHE ce- | 5 OaioB ioiﬁi%ggiig:}ﬂoﬁﬁgggﬁ:m e
naue 3 Meetpa ¥ HABBIKAMH [PH PELICHUH TIPO(ECCHOHANb-
TpakTueckoe 3a- | B TeUeHHe Ce- | 5 GaIoB HBIX 3371a4 B PaMKaxX YCBOGHHOTO y4eOHOro
nanme 4 MecTpa Marepuaa.
Tect B TeueHue ce- | 20 6amioB 20 6amwtoB — 91-100 % mpaBUIIBHBIX OT-
MeCTpa BETOB — BBICOKMI YPOBEHb 3HAHUM;
10 6amnoB — 71-90 % mpaBUIBHBIX OTBE-
TOB — JIOCTaTOYHO BBICOKHH YpPOBEHB
3HAHUH;
5 6amrt — 61-70 % mpaBHIBHBIX OTBETOB
— CpEIHUI YPOBEHb 3HAHUM;
0 6amtoB — 0-60 % mpaBUIIBLHBIX OTBETOB
— OYEHb HU3KUHI YPOBEHBb 3HAHUU.
PT'P B TeueHue ce- | 40 Gamnos 40 GawoB — CTYIEHT IMOKa3aJl OTINYHbBIC
MecCTpa HaBBIKM IIPUMEHEHUS ITOJYYCHHBIX 3HAHWUN

U YMEHWH IpH peleHud MpodeccroHalb-
HBIX 337a4 B paMKaX YCBOEHHOIO y4eOHOTo
Marepuana.

30 OauloB — CTYHEHT IOKa3ajl XOpOIUE
HABBIKM TPUMEHEHUs! MOTyYEeHHBIX 3HAHUH
YU YMEHUH NpH pelieHud NpogeccroHaTb-
HBIX 33]1a4 B paMKaxX YCBOEHHOIO y4eOHOro
Marepuana.

20 Oamnm — CTyOeHT TOKaszal YJOBJIe-
TBOPUTEIILHOE BJIaJICHUE HABbIKAMU IIpHUMe-
HEHUS IOJTy4EHHBIX 3HAHUHM U YMEHUN IIpU
petieHny MpoeCCHOHATBHBIX 3a/1a4 B PaM-
Kax YCBOEHHOT'0 y4eOHOro Marepuara.

10 GayutoB — CTYZIEHT MPOAEMOHCTPUPOBAT
HEZIOCTATOYHBII YPOBEHb BIIAJCHUSI YMEHU-
SIMU ¥ HABBIKAMH TIPY PEIICHNH POQeccro-
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HAIBHBIX 33]1a4 B PaMKaX YCBOCHHOIO y4eO-
HOIO MaTepuaa.

UTOIO:

100 6amoB

KpuTepuu onieHKH pe3yJabTaTOB 00yUeHHUs M0 JHCHHILIHHE:

0 — 64 % oT MakCHUMaJIbHO BO3MOXKHOM CyMMBI 0aJIJIOB — «HEY/IOBJIETBOPUTEIHLHOY» (HEIOCTa-
TOYHBIA YPOBEHB ISl IPOMEKYTOYHOM aTTECTAI[MH MO AUCIHIUINHE);

65 — 74 % oT MaKCUMaJIbHO BO3MOXHON CyMMBbI OaJIJIOB — «yJOBJIETBOPUTEIHHOY (IIOPOTOBBII

(MUHUMAJIBHBIN) YPOBEHB);

75 — 84 % 0T MakCHMaJIbHO BO3MOXXHON CYMMBI 0aJlJIOB — «XOPOIIO» (CPEIHUN YPOBEHb);
85 — 100 % oT MakCUMaJIbHO BO3MOKHOM CyMMBbI OaJIJIOB — «OTJIMYHOY (BBICOKUH (MaKCHUMallb-

HBII) YPOBEHD)

3 TunoBble KOHTPOJILHBIE 32/IaHNUS WJIH UHBIE MATEPHAIbI, HEOOXOUMBbIE /1151
OLICHKH 3HAHWI, YMEHHMI, HABBIKOB M (MJIM) ONBITA JeSITeIbHOCTH, XapaKTepH-
3yrouue npouecc popMupoBaHUA KOMIIeTeHIMI B X0/1e 0CBOeHUsI 00pa3oBa-

TeJbHOH MPOrpaMMbl

3.1 3agaHus AJ191 TeKyLIero KOHTPOJIsA yCIeBaeMOCTH

JlabGoparopuas padora 1.

MopennpoBanue cHCTeM YIPaBJIeHHS.
1. Kak HaiiTn nepenatouHyro GpyHKIMIO HHTErpaTopa, OXBa4eHHOTO OOpaTHOM CBSI3bIO?
2. Kak HaiiTu nepeaTouHyio (yHKIIHIO CUCTEMBI 110 BO3MYILEHHIO?
3. INoyemy npu ucnons3zoBanuu [1/l-perymnaropa cucrtema HE KOMIIEHCHPYET IMOCTOSHHOE BO3-

My1ieHue?

4. Kak, 3Has craTudeckuii KO3QPUIMEHT YCHICHHUS [0 BO3MYIIEHUIO, ONPEACTUTh YCTaHOBUB-
1ieecs OTKJIOHEHHUE OT 3aJJaHHOro Kypca?
5. Kakumu cBoiicTBaMu J10JKHA 001a/1aTh IepeaToyHasi QyHKIHS 110 BO3MYIIIEHHUIO TSl TOTO,
YTOOBI TOCTOSIHHOE BO3MYILIEHHUE OJHOCThIO KOMIIEHCHPOBAJIOCH?

6. Kakumu cpoiicTBamu 1oJKeH 00Ja1aTh PETYIATOp U1 TOTO, YTOOBI MMOCTOSSHHOE BO3MYIIIE-

HUE TTOJTHOCTHIO KOMIIEHCHPOBAJIOCH?

7. Kakue npeumyniecTsa JaeT UCIONb30BaHUE NHTErpanbHOro kanana B [1M/[-perynsarope?
8. Ilouemy nops0k nepeaaToyHol GyHKIIMU 3aMKHYTON CHCTEMBI 110 Bo3MyleHuto ¢ [T1]]-
peryasTopoM Ha 1 Gobiue, yem Juia cucteMsl ¢ [1J[-perynsaropom?

JlaGopaTopHnas pa6ota 2.

HccnenoBanue pasoMKHYTOH JIHHEHHON CHCTEMBI.

1. Yrto Takoe
- iepenaToyHasi G yHKIUS

- HyJIU ¥ TIOJII0Ca TepeaaTOYHON (QYHKIIUU

- UMITYJIbCHAsl XapaKTepUCTUKa (BecoBast (PyHKITH)

- iepexoHas pyHKUuus
- YaCTOTHAs XapaKTEepUCTHUKaA

- MOJIEJTh B TIPOCTPAHCTBE COCTOSTHUMA

- MOACIJIb BUJId «HYJIU-TIOJIFOCA»

- KOO GUIIUEHT YCHICHHS B CTATHIECKOM PEKHUME

- 110JI0CA MPOIYCKAHUS CUCTEMBI
- BpeMs IEPEXOHOr 0 Mpolecca
- 4acTOTa Cpe3a CUCTEMBI
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- coOCTBEHHAs 4YacTOTa KoJaebaTeapHOro 3BeHa

- ko3 dunueHTt gemnduUpoBaHUs KoJeOaTEIIPHOTO 3BEHA
2. B Kakux eJUHHLIAX U3MEPSIOTCS

- K03 (DULHUEHT YCUIICHHS B CTATUYECKOM PEKUME

- TI0JI0CA TIPOITYCKAHHSI CUCTEMBI

- BpeMsi IIepeX0IHOTO Mpoliecca

- 4aCcTOTa Cpe3a CHCTEMBI

- coOCTBEHHAs 4YacToTa KojebaTeabHOro 3BeHa

- KO3 pHUIHUEeHT aeMIpUpOBaHUs KOJIeOATEIFHOTO 3BEHA
3. Kak cBsi3ana coOCTBeHHas 4aCTOTa C MOCTOSIHHON BPeMEHHU Kosie0aTeabHOro 3BeHa?
4. MosxeT 11 yeTBepKa MaTpul]

1 2 1 1
A=|-1 -3 -1|; B=|0];C=[1 2]; D=0
2 2 2 0

OBITh MOJICNIBIO CHUCTEMBI B MPOCTpaHCcTBe cocTossHUU? [louemy? Kakue COOTHOIICHHS MEXITy
MaTpPHUIIAMU JOJDKHBI BBIIOHSITHCS B 001IeM cirydae?

JlaGopaTopnas pa6ora 3.

JlokajabHble 3a1a4M ynpasJieHusi. MHOrOKaHaIbHOE yIIPaBJICHUE.
1. Kak monmy4uts nepeaTouHyro (yHKIHIO 10 JUHEHHBIM AuddepeHnnanbHbM
YPaBHEHHUSM CUCTEMBI?
2. Kak noctpouts JIA®YX pa3oMKHYTOH cucTeMbl?
3. Kax ompenensorcs 3anachl yCTOHYMBOCTH IO aMILTUTYAE U 110 ¢aze? UTo 03HavaroT 3TU Be-
JUYMHBI? B Kakux eluHuIax OHU U3MepsAoTCs?
4. Yto Takoe
- KOpHEBOM rojgorpad
- IepeperyIupoBaHue
- BpeMsl IIEPEXO0/IHOTO Ipoliecca
5. Kak Bnuser yBenuuenue kodpduiirenta ycunenust Koutypa Ha JIAOUX?
6. [Touemy B muddepernmpyromieii yactu [1/1-perynsTopa UCIoIb3yeTcst JOMOJIHATETBHBIN
GWIBTp B BUE allepHOIUUECKOr0 3BeHa C TOCTOSTHHOM BpeMeHH T V ?
7. Kakue npeumyniectBa faet ucnonb3oBanue [1/[-perynstopa B cpaBuenuu c [I-perynsropom?
8. Kax Biusier yBennuenue ko3 duimenTa yCuiieHus: KOHTypa Ha IepeperyinpoBaHue U BpeMs
MEPEXO0JIHOTO Tpoltiecca’?
9. Kak HaiiTu mOps/I0K nepeaTouHoM (PyHKIIMHM 3aMKHYTOH CHCTEMBI, 3Hast XapaKTePUCTHKH
BCeX ee OJI0KOB?
10. Cs13aHa 71 GJIM30CTh MOJIIOCOB MEPEIAaTOUHON (PYHKIIMH 3aMKHYTOM CUCTEMbI K MHUMOM
OCH C MaJIbIM 3aI1aCOM YCTOMYMBOCTH?
11. Kak 3aBucHuT cratnyeckuii Ko3()PUIMEHT YCHIIEHNS 3aMKHYTOW CHUCTEMBI OT XapaKTEPUCTUK
WU3MEPUTEIIBHOTO YCTPONCTBA?
12. Yro Takoe acraruueckasi cuctema? Uto Takoe mopsIok actaTuzma?

JlaGopaTopHnas pa6ota 4.

IIporpammMupoBanue cucTeMbl yIpaBJieHHs
1. Kak BBecTH OorpaHHUYeHUE HA CKOPOCTh MEPEKIAJKH PYIIsl, €CIIM U3BECTHA ITOCTOSTHHAS BpEeMe-
HU npuBoza?
2. Kak u3menuth QyHKIHIO OVErshoot, 4ToObl OHa ompeensiia BpeMs IepeXoaHOro mporecca
C TOYHOCTBIO 5%7?
3. Yro Takoe rpydbocTh (poOaCTHOCTH) CHCTEMBI?
4. Yto o3HauaeT 3anmuch
x=1I;
X = [xyl;
phi(:,1)
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phi(1,:)

IMpakTnyeckune 3a1aHuA
Ilpaxmuyeckoe 3aoanue [. YmupaBnswoomue mapameTpbl. [IpocTpaHCTBO COCTOSHUN OOBEKTA
yIpaBIeHUSI.
Ilpaxmuyeckoe 3a0anue 2. MoaenupoBaHue CHCTEM YIIPaBICHUS
Ilpakmuueckoe 3adanue 3. ViccienoBanne pa3oMKHYTOM JIMHEHHOW cucTeMbl. JIoKanbHBIC 3a/1a-
4K yrpaBieHuss. MHOTOKaHAJIbHOE YIIPaBJICHHE.
Ilpakmuueckoe 3a0anue 4. IloctpoeHue moneneit Bxoa-Beixo. Ilpocreiimue coenuHeHus 6J10-
koB. [lepenarouynsie GyHKIIUU CHCTEM yrpaBicHus. [I[porpaMMupoBaHie CHCTEMBI YIIPABICHUSI.

PacuerHo-rpadguyeckasi padbora
«MoaeapoBaHie CHCTEM YIIPaBJICHUS»
Llenb paboOThL: OCBOEHHE METOI0B MOJIEIUPOBAHMS IMHEHHBIX CUCTEM
3amaun paboTHI:
- HAYYUTBCS CTPOUTH U PEAAKTUPOBATH MOJIEIIN CUCTEM YIIPABIICHHUS B IIAKETE;
- HAyYUThCs U3MEHSATh [TapaMeTphl OJIOKOB;
- HAYYUTBCS CTPOUTH IIEPEXOIHBIE IIPOLIECCHI;
- OLICHUTH BIIMSHHME HACTpOoedHbIX napamerpoB IIM/[-perynsaTopa Ha KauyeCTBEHHBIE I10-
Ka3aTelu Ipolecca peryJInpoBanus B ONHOKOHTypHOU ACP.

Conepxxanne OTY€Ta: KpaTKOe OMNUCaHUE HccienyemMoil cucrembl, cxemsl [IW/I-
perymsitopa U ogHoKoHTYpHOM ACP, rpaduku mepexoaHbIX MpoieccoB B 0MHOKOHTYpHOUH ACP
[IPU MU3MEHEHUU 3aJaHus U 0TPaOOTKE BO3MYILEHUS C PA3TUYHBIMU TUIIAMU PETYJISTOPOB U CO-
OTBETCTBYIOIIUE UM HACTPOWKHU PETYJIATOPOB, AHAIM3 BJIMUSHUS HACTPOCUHBIX MMapaMETPOB Ha
MIPOLIECC PEryJIUPOBAHUSI.

Ornucanne MOJEIUPYEMOUN CHCTEMBI:

B pabore TpeOyerca mpoBecTu wucciueaoBanue oaHokoHTypHoit ACP c IIW/-
peryisitopoM. E€ cTpykTypHast cxema rokasasa Ha pucyHke 1.

Y. o+ € u X y
— R(s) (s)

pervarop O0OBEKT

v

Pucynok 1 — CrpykrypHas cxema oqHOKOHTYpHOI ACP
[lepenaTounast pyHKIMS TPOMBIIIIEHHBIX 00BEKTOB BO MHOTHX CIIydasix C JOCTaTOYHOM

TOYHOCTBIO MOXKET OBbITh ITPEJICTABIICHA B BUJIE:
K e ™
Wis)= =
(Is+1)(os +1)
rne T,0 — cooTBeTCTBEHHO, OOJIbIIas M MEHbINAs MIOCTOSHHBIE BpEMEHH 00bEKTa YIpaB-
nenusi; Kob — ko unueHT ycuiieHus o0beKTa yrnpaBieHUs ; T — BpeMsl YUCTOT0 3ana3/bIBaHUs.

Ilepenarounas Gpynkuus [T1/I-perynsatopa

rr-

- - 'A
m,(s)=K, +

H -
—+K;s.

rae Kp , Ku , Kia — coorBeTcTBeHHO, HacTpoeuHble KO3(PHUIUEHTH! TPONOPLHOHATBHOM,
UHTErpaibHON 1 AuddepeHInanbHON COCTaBIAIOMIEH.

3aganue:

1. BeImoiHUTE MOJETUPOBAHNUE CUCTEMBI

2. IloxOepute HACTPOEUHBIE MapaMETPhl PETYIATOPa, 00ECIEeUNBAIOIINE YCTOHYHBOCTh
3aMKHYTOW CHCTEMBI PETYJIUPOBAHHUS.
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3. IlocTpoiite rpaduk mepexo HOro Mporecca Npu 0TPadOTKE BO3MYILIECHUS.

4. IIpoBenute uccienoBanue oJHOKOHTYpHOU ACP ¢ pa3iuyHbIMUA TUIIAMU PETYJISTOPOB
(IL, 1IN, I, I1/1) c uenplo OLUEHKU BIMSHUS HACTPOECUHBIX NApaMETPOB PETYJIATOpA Ha Ips-
MbI€ TOKa3aTelMd KadyecTBa IpoLecca PeryaupoBaHus (cTaTHUecKass M AMHAMHUYECKas OLIMOKH
pEryJIMpoBaHUs, BEIMYMHA IEPEPEryIUPOBaHUs, BpEMs NEPEXOJHOI0 Ipolecca), a TaKKe Ha
YCTOMYHMBOCTb CUCTEMBI.

BapuanTs! ans Beimonnenus PI'P npencraBnens! B Tabnure 7.

Tabnua 4 — Bapuantel 3ananuii Ha PI'P

No Kos T o T
1 15 10 5 2
2 2.0 15 4 3
3 3.0 17 3 4
4 3.5 18 4 2
5 3.2 12 5 3
6 0.5 13 7 4
7 1.2 14 6 3
8 2.5 11 3 2
9 1.7 18 3 3
10 2.1 12 4 4

Conepsxanue PI'P:

PI'P cocTtouT M3 MOSICHUTEIIBHOM 3alMCKH U rpadudeckoit yactu. [losicHuTebHAS 3amuc-
Ka JIOJDKHA COJIEPIKaTh: BBEICHHE, TEXHUYECKOE 3aJ]JaHue B COOTBETCTBUU C BAPUAHTOM, OCHOB-
HYIO YacCTh PacyeThl CO BCEMHU IMOSICHEHHUSIMH), 3aKJIIOUEHUE U CIHCOK HCIOJIb30BAHHBIX UCTOY-
HHUKOB.

[TosicHuTenpHYIO 3aMKUCKY MPECTABIAIOT K 3aluTe B cOpolrtopoBanHoM Buae. [Ipumep-
HbBII 00BEM MOSICHUTENBHOM 3amucky 15 c.

Breimmonnennas PI'P nomkHa ynoBieTBOpSTh HOPMATUBHBIM JOKYMEHTaM YHUBEPCHUTETA,
C KOTOPBIMH MOKHO O3HAKOMHUTBHCS B OTJEJIE€ CTaHAApTU3AIlMU UK HA caiiTe yHuBepcuTeTa. O1-
CTYIJICHHUS] OT YKa3aHHBIX TPEOOBAaHUW MOTYT CIY’KUTh OCHOBAaHHMEM JIJIsl BO3BpaTa MpPOEKTa Ha
UCIIpaBJICHUE.

IIpumepHbIe Bonpocsl TecTa
. OCHOBHBIE MIOHATHUS TEOPUH ABTOMATHYECKOTO YIIPABJICHHUS.
. Kmaccudukamus CAY.
. MaTemaTtnueckue MOJIENH CUCTEM yIpaBiieHNs. POpMBI IPECTaBICHNS MOAEIEH.
. CHucTeMBbI CTaTUYECKOT0 PETYJIMPOBAHUS 110 MPUHIUITY OTKJIOHEHHUS.
. CHucTeMBI acTaTUYECKOTO PETYJINPOBAHUS 110 IPUHLIUAITY OTKJIOHEHUS.
. CucTeMsl ¢ peryinpoBaHUEM 10 BO3MYIIEHHUIO.
. YpaBHEeHUsI CTaTUKH U AUHAMUKH. JInHeapu3auus auddepeHnnanbHbIX ypaBHEHUH.
. @opMbI 3anKcH TMHEHHBIX T depeHnanbHbIX ypaBHeHUH. [lepenaTounbie GpyHKINN.
. CtpykrypHble cxembl. [IpeoOpazoBaHne CTPYKTYPHBIX CXEM.
10. YacToTHBIE XapaKTEPUCTHUKH.
11. BpeMeHHbIE XapaKTEPUCTUKH.
12. Knaccuduxarus 38eHbeB. besbiHepinoHHoe (MponopiroHaibHoe) 3BeHo. [Ipumepsl.
13. UnTerpupyromue 3seHbs. [Ipumepsi.
14. Iuddepennupyromue 38eHbs. [Ipumepsr.
15. Anepuonnueckoe 38eHo. [Ipumepsl.
16. ®opcupyromiee 3BeHO. [Iprmepsl.
17. KonebarensHoe 3BeHO. [Ipumepsi.
18. HemuaumanbHO-(ha30BbIE 3BEHBS.

O 001N DN WP
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19. IlonsiTHE YCTOWYMBOCTU. Y CJIOBUE YCTOWUYMBOCTH JIMHENHBIX HEMPEPBIBHBIX CUCTEM aBTOMa-
TUYECKOTO yrnpaBlieHUs. BnusHue Buga KOpHEH XapaKTEepUCTUYECKOTO YPaBHEHUS Ha yCTONYH-
BOCTb CUCTEMBI.

20. AnreOpandeckue KpUTEpUH YCTOWYHUBOCTH.

21. Kpurepuii HaiikBucra.

22. YCTOMYMBOCTh CUCTEM CO 3B€HOM 3alla3/IbIBAHMS.

23. CTpyKTypHO YCTONYHMBBIE U CTPYKTYPHO HEYCTONYMBBIE CHCTEMBI. BiusiHue CTpyKTyphl U
nepeaaToyHoro koddduiienta Ha yCTOHYHBOCTb.

24. Onenka kadecTBa ynpasieHus. [IpsMble noka3arenn KauecTsa.

25. YacToTHbIE IOKA3aTEIU KauyeCTBA YIPABICHHUS.

26. KopHeBble NOKa3aTeny KauecTBa ypaBiIeHUs.

27. InTerpalibHbIe MOKa3aTEeIu KaueCcTBa yIIpaBICHHUS.

28. TO4HOCTh CUCTEM.

29. UyBCTBUTEIBHOCTb CUCTEM.

30. YropaBnsiemocTh U HaOIIOJaEMOCTb.

31. CuHTE3 JMHEMHBIX CUCTEM YIpaBJIeHUSA. MeTOoabl KOPPEKIUH TUHAMUYECKUX CBOMCTB CH-
CTEM.

32. CuHTe3 nocie0BaTeNbHbIX KOPPEKTUPYIOIUX ycTpoicTB o JIAUX.

33. CuHTe3 napamienbHbIX KOPPEKTUPYIOMIUX ycTporcTB o JIAUX.

34. CuHTE3 IMHEMHBIX CUCTEM YIIPABIIECHHUS C UCIIOIb30BaHHEeM oueHku UBMO.

35. MopanbHO€E perysinpoBaHue.

36. Ananu3 HenpepbiBHBIX CAY Ha KOMIbIOTEpE.

37. Vcnionb3oBaHue MPUHIIMIIA HHBAPUAHTHOCTH.



