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Annoranus

Hucuunnuna «HenuHelHble W aJanTUBHBIE CHUCTEMBbl YIPABICHUS» BXOAUT B
00pa3oBaTeNbHYI0 MPOrPaMMYy BBICHIETO OOpa30BaHHSI — MPOTPAMMY MArUCTPATyphl TIO
HaIpaBJICHUIO MOATOTOBKK/ cneruanbHocTH 27.04.04 «YrpaBiieHHEe B TEXHHYECKUX CHCTEMax»
HaIpPaBJICHHOCTH «YTpaBiIeHUE B TEXHUUYECKHX CHUCTeMax». JIUCIUIIMHA peaTu3yercs
kadeapoi «Ne3 1.

JlucuurinHa HareneHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CIICTYIOIINX KOMITETCHIUH:

ITIK-1 «CriocoOHOCTh (hOpMyYIUpOBaTh IENIH, 3a/1a4d HAyYHBIX UCCIEAOBAaHUN B 00JaCTH
ABTOMATUYECKOTO YIIPABJICHUS, BEIOUPATh METO/IBI M CPEJICTBA PEIICHUS 3a70a9»

[IK-2 «Croco6HOCTh NPUMEHSATH COBPEMEHHBIE TEOPETUYECKUE U IKCIIEPUMEHTaIbHbIC
METOJIBI Pa3pa0OTKH MaTEeMATHUYECKUX MOJIENCH HCCIeyeMbIX OOBEKTOB U IPOIIECCOB,
OTHOCSIIIMXCS K MPO(EeCCHOHATIBHOM IeATEIBHOCTH 110 HAPABICHUIO OITOTOBKM»

[IK-4 «CnocoOHOCTP K OpraHu3allid W  TMPOBEICHUI0  IKCICPUMEHTATBHBIX
UCCJIEIOBAaHUM U KOMIIBIOTEPHOTO MOJEIMPOBAHUS C MPUMEHEHUEM COBPEMEHHBIX CPEICTB U
METO/I0BY

CopepxaHue IUCHUIUIMHBI OXBaThIBAET KPYTI BOIPOCOB, CBSA3AHHBIX C HU3YYECHHUEM
TEOPETHUYECKUX OCHOB W TMPHUKIATHBIX aJITOPUTMOB pa3pabOTKHM M HCCIEIOBAaHUS CHUCTEM
HEJIMHEWHBIX CUCTEM aBTOMATHUYECKOT'O yIIPaBJICHHUS, B TOM YHUCIIE:

— OCHOBHBIC TIOJIOKEHHUSI TEOPUHU YIIPABJICHHUS, COBPEMEHHBIE TEHJICHIIMM B PAa3BUTUU U
MPUMEHEHUN CUCTEM aBTOMAaTHYECKOI0 yIpaBJICHHUS;

— NPUMEHEHUE TEOPETUYECKUX 3HAHUW K PEIICHHUIO KOHKPETHBIX HMHXKEHEPHBIX 3aj]1a4
MIPOCKTUPOBAHUS HEJIMHEHHBIX CUCTEM aBTOMATHYECKOTO YIIPABJICHHUS;

— UCIOJb30BAaHUE COBPEMEHHBIX MAKETOB MAaTEeMaTHYeCKOrO MOJCIUPOBAHUS IS
peuIieHus 3a/1a4 aHaIN3a U CHHTE3a HETMHEUHBIX CUCTEM aBTOMATHUYECKOTO YIIPaBIICHUS.

[IpenogaBanne AMCHUIUIMHBI MpEAyCMAaTpUBaeT Cienyromue (QopMbl OpraHu3aluu
y4eOHOrO0 IpoIiecca: JICKIUH, JJa00OpaTOpHbIE padOThI, MPAKTUYECKUE 3aHATHSL. .

[IporpamMmMoil AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIONINE BHUIbI KOHTPOJS: TEKYIIHI
KOHTPOJIb YCIIEBAEMOCTH, TPOMEKYTOUHAs aTTecTanus B (hOpMe dK3aMeHa.

OO6miasi TpyJ0€MKOCTh OCBOCHMS JAUCUHUILUIMHBI cocTaBisieT 25 3adeTHbix enunui], 900
YacoB.

S3bIK 00yUYeHUs IO TUCIHUILTUHE KPYCCKHM »



1. TlepedeHb MIAHUPYEMBIX PE3yIbTATOB OOYUCHHS 1O AUCIUILTAHE

1.1. Tlenu npenomaBaHus JUCITUTUTHHBI

Lenbto mpenojaBaHusi JUCLUUIUIMHBI SBJISETCS HM3YYEHHE CTYJEHTAMH OCHOB TEOPHUH
HEJIMHEWHBIX CHCTEM aBTOMATHYECKOTO VIPABICHHUS, a TaKXKe IOJy4yeHHEe MPAKTHUYECKUX
HaBBIKOB, HEOOXOAMMBIX TPH CO3AAHWHU, WCCIEAOBAHMHM M OSKCIUTyaTalldd CHUCTEM U CPEICTB
aBTOMAaTHU3aliK U ynpasieHud. [laHHas aucuuiuiiHa 0asupyercs Ha TEOPUM aBTOMATHYECKOIO
yIpaBJIeHUs, OJHAKO OoJjiee AETANbHO W3Y4YalOTCsl HEJMHEHHbIC, aJalTUBHBIE M HMITYJIbCHBIC
cuctembl CAY. IlockoiabKy B COBPEMEHHOM TEXHOJIOTMUYECKOM MHPE BCE CHCTEMBI SIBIISIFOTCS
HEJIMHEWHBIMHU, CJIE€I0BATENIbHO IUCHUIUIMHA UMEET BaXKHOE NPUKJIIAHOE 3HAYECHHUE.

1.2. JlucuuminuHa BXOOUT B  COCTaB  4acTd, (GOPMUPYEMOHl  ydyaCTHHKaMHU
00pa30BaTeIbHbIX OTHOIIEHUH, 00pa30BaTENIbHON MpOrpaMMbl BBICIIETO0 00pa3oBaHus (nanee —
OI1 BO).

1.3. TlepeueHb mIaHUPYEMBIX PE3yJIbTATOB O0yUEHHUS 110 AUCIUILINHE, COOTHECEHHBIX C
IJIaHupyeMbIMU pe3ysibTataMu ocBoeHus OI1 BO.

B pesynbrare M3ydyeHus NUCHUILIMHBI OO0YYaIOUIMIiCS AODKEH 00JanaTh CIeTyIOIUME
KOMIETSHIMSIMHU WM WX YacTaMu. KoMIeTeHIIMN U MHAWKATOPHI UX JIOCTHXKEHUS MPUBEICHBI B
tabnuue 1.

Tabmuna 1 — [lepeuens KOMIETeHIINN U UHAUKATOPOB UX JTOCTHXKEHUS

Kareropus (rpynmna) | Kog u HaumenoBanue | Koa m HauMeHOBaHME HHIUKATOPA TOCTUKEHUS
KOMIIETECHIUU KOMIIETECHIIUU KOMIIETEHLINU

I1K-1 CnocobHOCTE
(dbopMynupoBaTh
LIEJIH, 3a0a49H
Hay4HBIX
HCCIIEIOBaHUH B TIK-1.3.1 3HaeT OCHOBHBIE ITOAXOIBI IS
obnactu pelIeHus 3a/1a4u CUHTE3a CUCTEM
aBTOMAaTHYECKOI'0 ABTOMATHUYECKOTO YIIPABIICHUS
yIpaBJICHHUS,
BBIOUpATh METOBI U
CpEeJ/ICTBa pelIeHHUs

[Tpodeccuonanbhble
KOMITETECHIHH

3aj1a4
[TK-2 CnocobHOCTh
IPUMEHSTh
COBpPEMEHHBIE
p [1IK-2.3.1 3HaeT nmopsAI0K COCTaBICHHUS
TEOPETUYECKHE U . o
a/JIeKBaTHOW MaTeMaTHYeCKON MOJIEH
AKCIIEPUMEHTAJIbHbIE
UCCIIETyeMOT0 O0BEKTa
METO/BbI pa3pabOTKH
[TIK-2.¥.1 ymeeT mpuMEHATh OCHOBHBIE METOIbI
MaTeMaTHYeCKUX .
. pa3paboTKu MaTeMaTUYEeCKHX MOJeneil
[TpodeccuonanbHble | MOAENEH
HCCIIEyeMbIX 0OBEKTOB U IIPOLIECCOB,
KOMIIETEHIIUU UCCIIETyEeMBbIX .
OTHOCSILINXCS K MPo(ecCHoHaNbHOM
00BEKTOB U
JeSITeNIbHOCTH 110 HANPaBJIEHUIO MOATOTOBKU
MIPOLIECCOB,
[IK-2.B.1 Bnaneer HaBbIKaMU IPOBEPKU
OTHOCSIINXCS K o
. | aZeKBaTHOCTH MaTeMaTHYECKON MOJENN
po¢eCCHOHATBHON
HCCIIETyeMOMY OOBEKTY
JESATEILHOCTH 110
HaIpPaBJIEHUIO
IIOJITOTOBKH
[TIK-4 Cnocob6nocts k | [1K-4.3.1 3HaeT npuHIUIBI TPOBEACHUS
OpraHu3aluu u 9KCIIEPUMEHTAJIBbHBIX UCCIEA0BaHUN 1
[TpodeccuonanbHble
MIPOBEJICHUIO KOMITBIOTEPHOTO MOJIETTUPOBAHUS B paMKax
KOMIIETEHIIUU

AKCIIEPUMEHTATBHBIX | MPOdECCHOHATBHON ASSITETbHOCTH
HUCCIENOBaHUN U ITK-4.B.1 Bnageer HaBbIKAMU KOMITBIOTEPHOTO




KOMIIBIOTEPHOTO
MOJEJIUPOBAHHUS C
IIPUMEHEHUEM
COBpPEMEHHBIX
CpPEACTB U METOJIOB

MOJCIIMPOBAHUS UCCIIEAYEMBIX 00BEKTOB

2. Mecro nucuumumnbl B cTpyktype OIT
JluctumimHaa MOXKeT 0a3upoBaTHCS HAa 3HAHUSX, paHee MPUOOPETEHHBIX 00yUYaIONTUMUCS

IIpU U3YUCHUU CIICAYIOIINX JUCIHUIIINH:

— «MareMaTHUecKHe METOJbI U MOJEIN HAYUIHBIX UCCICIOBAHUI.

3HaHI/I$I, IMMOJIYYCHHBIC IIPpU H3YUCHUHU MaTcpuajia ﬂaHHOﬁ JUCHUIIJIMHBI, MMCIOT KakK
CaMOCTOATCIIbHOC 3HAYCHUE, TaK U UCIIOJIB3YIOTCA IIPU U3YUCHUHN APYTUX AUCHHUILINH:

— «CoBpeMeHHBIE MPOOIEMBI TEOPUHU YIIPABICHUSY,

— ((MGTOI[BI OIITUMM3AlIUU CJIOXHBIX CUCTEM»,

— «JIoKalbHBIC CHCTEMEL YIIPABJICHUA.

3. OObeM u TpyI0EeMKOCTh TUCIUTLIAHBI
Jlaraple 00 00mEeM oO0beMe TUCIUIUIMHBI, TPYJOSMKOCTH OTACIBHBIX BHJIOB y4eOHOU
paboThI 1O TUCIUILTHHE (M paclpeie]IieHue 3TOH TPYJAOEMKOCTH 110 CEMECTpaM) IPEeACTaBICHbI B

Tabnuiie 2.

Tabnuna 2 — O0beM U TPYAOEMKOCTh AUCIUIIIINHBI

pr,HOGMKOCTB I10 CEMCCTPaAM

Bun yuebHoit paboTbl Bcero Nol N2 No3
1 2 3 4 5
Oowan mpyooemKkocmup OuCyUnJIUHDL, 25/ 900 8/ 288 10/ 360 7/ 252
3E/ (uac)
U3 Hux uacoe npakmuueckoii N002Z0MOo6KU 153 51 51 51
AyoumopHhuie 3aHamus, BCEro vac. 204 68 68 68
B TOM YHCIIE:

nexum (J1), (gac) 51 17 17 17

npakTuyeckue/cemunapckue 3anstus  (113), 51 17 17 17

(dac)

naboparopusie pabotsl (JIP), (dac) 102 34 34 34

KypcoBoil npoekT (padota) (KII, KP), (yac)

HK3aMeH, (4Jac) 180 63 63 54
CamocmosamenvHnas paboma, Bcero (dac) 516 157 229 130
Buo npomesxicymounoit ammecmayuu. 3adet, | OK3.,
mudd. 3auer, sk3amed (3auer, Judd. 3auy, OK3., OK3. OK3. OK3.
DK3.**) OK3.

I[IpuMeuaHue:  KaHIMIATCKHUIA SK3aMeH
4. CopeprxkaHue TUCIUTUTAHBI
4.1. PacnpeneneHue TPyIOEMKOCTH JUCIUILIMHEI [0 pa3/ielaM U BUIaM 3aHSATHI.
Paznernbl, TeMbI TUCIMILIMHBI H UX TPYIOEMKOCTh TIPUBEICHBI B Ta0wHIIe 3.

Tabnuna 3 — Pa3ensl, TeMbl AUCHUILTUHBL, UX TPYAOEMKOCTh

Paznensl, TEMBI TUCIIUIITHHEL Hexumm | 113 (C3) P KII CPC
’ (gac) (gac) (dac) (gac) (dac)
Cewmectp 1
Paznmen 1. OO1pe cBeACHNS U HEMTHMHENHBIX CHCTEMAX 3 3 4 ) 10
Y METOJIBI UX OMMCAHUS




Paznen 2. MccnenoBanue HEITMHEHHEBIX CUCTEM 3 3 6 i 10
MeTO10M (ha30BOIl MIIOCKOCTH
Paznen 3. Metoa rapMOHHYECKOH JTHHEAPHU3AITHH 3 3 8 i 40
HEJIMHCHHBIX 3BEHLEB
Paznen 4. Meron ¢ynkuwmii JIsiryHOBa 4 4 8 - 40
Paznen 5. Cryqaiinbie mporiecchl B HETHHEHHBIX 4 4 8 i 57
CUCTEMaxX
Htoro B cemectpe: 17 17 34 - 157
Cemectp 2
Paznen 6. Cuctemsl psiMoit afantanuu 3 3 4 - 20
Paznmen 7. AmanTuBHBIE CHCTEMBI C MOZEIBIO 3 3 6 - 30
Paznen 8. Camoopranusyomumecs: CHCTEMbI 3 3 8 i 60
YIpaBICHAS
Paznen 9. AnanTuBHBIE CHCTEMBI C MICHTU(DUKAIUCH 4 4 8 - 50
Pazgen 10. DxcTpeManbHble CUCTEMBI YIIPABICHUS 4 4 8 - 69
HUroro B cemecTtpe: 17 17 34 - 229
Cemectp 3
Paznmen 11. [lonaTne 006 UMITYTECHBIX CHCTEMAX. 2 2 4 - 10
Paznen 12. DxBHUBaseHTHAsA CXeMa UMITYJIbCHOM 4 4 4 i 20
CHUCTEMBI
Pazgen 13. MatemaTuueckuil annapar 4 4 10 i 26
WCCJIEIOBAHNS HEJINHEHHBIX HUMITYJIbCHBIX CHCTEM
Paznen 14. IlepenaTounsie GyHKIUH U 3 3 3 i 20
ypaBHEHUS UMITYJIbCHBIX CUCTEM
Paznen 15. AHanu3 ycTOWYMBOCTH U KaueCcTBa 4 4 8 i 54
HMITYJIbCHBIX CHCTEM
HUroro B cemecTpe: 17 17 34 - 130
HUroro 51 51 102 0 516

IIpaxTrueckas

MMOATOTOBKA  3aKJIIOYaCTCA B  HCHOCPCACTBECHHOM  BBIIIOJIHCHHUUN

oOydJarolUMuUCs  OINpENeJIeHHbIX  TPYAOBBIX  (YHKUIMH, CBSI3aHHBIX ¢ Oya;yuieu
npoQeCCHOHATBHON 1eATEIbHOCTBIO.

4.2. CopnepxaHue pa3/ieJoB U TEM JIEKIIMOHHBIX 3aHSATHI.
Coneprxanue pa3iesIoB U TEM JICKITMOHHBIX 3aHATHI PUBEACHO B TaOIuIE 4.

Tab6muia 4 — ConepxaHue pa3zesioB U TeM JEKIIMOHHOTO UK

Howmep paznena

HaszBanue u conepkanue pas3iesioB U TEM JICKIIMOHHBIX 3aHATHI

1

OO01ue MOHATHS O HEJIMHEWHBIX 3BeHbsAX B coctaBe CAY.

HenuHeiiHble cTaTHYecKue XapaKTepUCTUKU U UX OCOOEHHOCTH.
da3oBble MOPTPETHl W THUMBI 0COOBIX TouyeK. Meton ¢a3zoBoi
IUIOCKOCTH AHAJIM3a U CUHTE3a CUCTEM.

["apmonnueckas nuHeapuszanus. Berancienne kodpuuueHToB
rapMOHHYECKOU JIMHEapU3alnN pu CUMMETPUYHBIX
KosebaHusx. MccnenoBaHue CHMMETPUYHBIX aBTOKOJEOaHMIA.
Heccumerpuunble konebanus. BbIHyXIeHHble KojeOaHHS U
BUOpAIOHHAs JTMHEApU3aLusl.

3HAKOIMOCTOSHHBIC n 3HAKOOIIPCACIICHHBIC (I)YHKI_[I/II/I




Y cTOMYMBOCTD HEAaBTOHOMHBIX CHUCTEM. Y CTOMYUBOCTH
ABTOHOMHBIX  CHUCTEM.  YCTOMYHMBOCTH IPU  MOCTOSIHHO
JICUCTBYIOIIUX BO3MYyILIEHUsAX. McciienoBanue HEIMHEWHBIX
CHUCTEM I10 JINHEHHOMY MPUOITIKEHUIO.

OcHoBHbIE XapaKTePUCTHKU CIIy4aifiHOTO nporecca.
OcobeHHOCTH pacueTa CIy4alHOro Ipoliecca B HEJIMHEWHOU
CUCTEME. Onpenenenne  KO3(PPUIMEHTOB  CTAaTUYECKOU
JTUHEapU3alUHU.

ITonsTHe ajgalTanuu. Tuner AalITUBHBIX CHUCTEM YIPABJICHUA.
HpﬂMaH ajalranuda Ha OCHOBC OINTUMAJIbHOIO YHpPAaBJICHUS.
AHaHTaHI/IH C YaCTOTHBIM KOHTYpPOM aJallTallhuu. HpSIMOG
aZIalITUBHOC YIIPABJIICHUE NUCKPECTHBIMU 00BEKTaMH.

A,Z[aHTI/IBHOG YipaBJICHHUE C MOJCJIBIO. A,Z[aHTI/IBHaH CcHucTeéMa C
yHpaBJICHUEM II0 COCTOSHHIO. AI[al'ITaI_[I/IH C HCIIOJIb30BAHHUCM
YHUCTBIX ITPOU3BOAHBIX.

MapkoBckass Mozelb OO0beKTa yIpaBieHHUs. PeKkKyppeHTHBbIH
Ha0JII01aTeNb MPOU3BOIHBIX. AJIaNTUBHAS CHCTEMa Ha OCHOBE
CaMOOPIaHU3YIOILErocs ONTHUMAJILHOIO peryastopa C
HKCTpANOISILUEH.

CuHTE3 aJJanTUBHON CUCTEMBI ¢ WIeHTUDHUKaIIen

10

OCOOEHHOCTH HKCTPEMAIbHBIX CHCTEM. MeTOoJbl ONpe/eneHus
JKCTpeMyMa. BUbl SKCTpEMAIIBHBIX CUCTEM.

11

OrmpeziesieHe UMITYJIbCHOM  CHUCTEMBbI. THIBI  UMITYJIBCHBIX
CUCTEM, BHUIBI HUMIYJIbCHOW Momyisiiuu. Kiraccuduxamms
MMITYJBbCHBIX JJEMEHTOB 1O BUAy Moxayisauuu. llapamerpsr
UMITYIBCHOTO 3JIeMeHTa MOAyJsuu. [ToHsTHe 00 MMITYIbCHBIX
CHCTEMaxX C MTHOBEHHBIM U KOHEYHBIM BPEMEHEM CheMa JIAHHBIX.

12

[IpencraBieHre MMITYJIBCHOTO 3JIEMEHTa B BHUJAE COEIUHEHUS
NPOCTEUIIET0 HMMITYJBCHOTO d3JeMEHTa ©  (OPMHUPYIOIIETO
aneMeHnTa. llepenarounast pyHKuMs GOPMUPYIOLIETO dJIEMEHTA.
IIpuBeneHHas HenpepbIBHAS YaCTh CUCTEMBI.

13

[Tonsatue o pemerdatsix QyHKIUAX. [loHATHE O pPa3HOCTIX
pemieTyaThiX (QYHKIMHA U pa3HOCTHBIX ypaBHEHMsX. J{uckpeTHoe
npeoOpa3oBanue Jlammaca. CBsA3b MeXJy JEKPETHbIMH H
HeMpepbIBHBIMU  IpeoOpa3oBanusmu  Jlammaca  (Dypse).
YacroTHOE  mpejacTaBieHHE — pemeTdarol  QyHKOuu.  Z-
npeoOpa3oBaHueE.

14

VYpaBHEHHE Pa30MKHYTOM MMIYJbCHONM CHUCTEMBI OTHOCHTEIIBHO
OpWUTMHAJIOB. YpPAaBHEHHE PAa30MKHYTOM CHCTEMBI OTHOCHTEIIBHO
U300paKeHUH. JluckpeTrHas repenaToyHas byHKIUS
Pa30MKHYTOM MMITYJIbCHOM CUCTEMBI. JIMCKpeTHas mepeaaTouHast
(GYHKIUS TOCTEA0BATENbHO U MapallIeIbHO COCTUHEHHBIX IIeTeH
HAIIPABJIEHHOIO JEHUCTBUA. YPAaBHEHUE 3aMKHYTOW HMMIYJIbCHOM
CHCTEMBbl OTHOCUTEIIBHO OPUTMHAJIOB. YPAaBHEHHE 3aMKHYTOM
HMITYJIbCHOU CHUCTEMBI OTHOCHUTEIIBHO n300pakeHu .




[TepenaTounbie GYHKIIUU 3aMKHYTONH UMITYJTLCHOW CUCTEMBI.

15

VYcenoBue yCTOMYMBOCTH 3aMKHYTOM MMITYJIbCHOM CHCTEMBI.

Kputepun ycroitunBoctu umnyiascHelx CAY. Iloctpoenue

MNEPEXOOHBIX ITPOLIECCOB B SaMKHYTOﬁ I/IMHYHBCHOP'I CHCTEME.
KocBennsie METOABI OLICHKM Kady€CTBa HMIIYJIbCHBIX CHUCTEM.
OnpeneneHHe OKCTpPAIIOJIAINH. 3aKkoH OKCTpPAIIoJIAIu. Turer

OKCTPAIIOJIATOPOB B 3aBUCUMOCTHU OT 3aKOHA SKCTPAITIOJIAIUH.

4.3. TlpakTtuueckue (CEMHUHAPCKHUE) 3aHATHS
Tembl IpakTHUECKUX 3aHATHI U UX TPYJOEMKOCTh IPUBEICHBI B TAOJIHIIC 5.

Ta6ymma 5 — [IpakTudeckue 3aHsITHSI U KX TPYJ0EMKOCTh

N3 anx No
Tewmpl Dopmbl .
Ne TpyaoeMKoCTh, |IpaKTUYECKOii | pa3zena
MIPAKTUICCKHIX MIPAKTUICCKIX
/11 o o (dac) MMOATOTOBKH, | JMCITHI
3aHATHI 3aHATUH
(gac) JIHBI
Cemectp 1
CocraBiieHue
1 PEe3yIbTUPYIOIINX Pemenne 3anau 1 ) 1
xapakrepuctuk HO
Merton da3zoBoit
2 A b Pemenne 3amau 2 5 2
ILIOCKOCTH
T"apmonnueckas
3 P Pemrenne 3agau 3 5 3
JIUHEAPU3aALHS
YcToN4nBOCTh
HEJIMHENHBIX CUCTEM
4 N Pemenue 3amau 3 5 4
(Kpurepuii Ilonoga,
Meton JIsanyHoBa)
HccnenoBanue
5 A 9 Pemenne 3anau 3 5 3,4
aBTOKOJI€OaHUH
Kocsennrie
6 IIOKAa3aTeNn Pemrenne 3amau 2 5 45
KadecTBa
Bubparmmonnas
7 pal Pemenue 3amau 3 5 1,3
JTMHeapu3anus
CemecTtp 2
8 Onpenenenue
YCTOMYMBOCTH Pemrenue 3amau 3 8 6,7
CHCTEMBI
9 CocrasieHne
ypaBHEHUSA Pemenue 3amau 4 8 6,8
STAJIOHHON MOJIETN
10 Onpenenenne
3aKOHOB YIPABJICHUS
U JITOPUTM
W3MEHEHUs
Pemienue 3anau 10 8 9,10
K02 (HUIIUEHTOB

peryisTopa npu
pa3HBIX MOJIEIAX
00BEeKTa yIpaBJIeHUs




Cemectp 3

11 | CunTe3 HeAMHEHHBIX
CAYe HIHPOTHO® Pemenwue 3amaq 8 13 11,12
UMITYJTECHOM
MOJYJISIIIUEH
12 | Cunres HEMHEHHBIX
CAY ¢ wactotHo- Perenue 3aza4 8 14 13,14,15
UMITYJTECHOM
MOJYJISIIIUEH
Bcero 51
4.4, JlabopaTopHBbIEC 3aHATHS
Tembl 1a00paTOPHBIX 3aHATHHA U UX TPYJOEMKOCTb IPUBECHBI B TaOIUIIE 6.
Tabnuna 6 — JlaboparopHble 3aHATHS U UX TPYJOEMKOCTh
N3 Hux Ne
Ne HanmMeHnoBanue 1a00paTopHBIX paboT TpynoemMKoCT®, | MPAKTHECCKOH | pasaena
/o (dac) IIOJTOTOBKH, | HDHCIIMII
(gac) JIMHBI
Cemectp 1
WccnenoBanue ctaTHUeCKUX HEJIUMHEMHOCTEN 8 4 1,2
M METOJIOB UX KOMIIEHCAIINHU
I/ICCJIGI[E)BaHI/IeuZII/IHaMI/I‘IeCKI/IX 8 4 13
HEJHHENHOCTEN
MeTton $ha30BOii MIIOCKOCTH 9 4 4,5
HccnenoBanue aBTOKOJICOaHUI 9 4 45
CemecTtp 2
OpHokaHambHAS CHCTEMA C TPaIuEHTHBIM 3 5 6.7
METOJIOM aJanTannuu '
Cucrema ¢ mpornopuuoHaIbHO —
WHTETPAIBHBIM alITOPUTMOM U3MEHEHUS
KO3 PHUIMEHTOB PEryiIsITopa 8 6 8
CHUHTE3UPOBAHHBIE METOJIOM CKOPOCTHOTO
rpagueHTa
AnanTtuBHasg CUCTEMA C 3TATOHHOU MOJEILIO 9 5 9
Cucrema dKCTPEMaAIbHOTO PEryJIupPOBaHUS 9 10 10
Cemectp 3
MopenupoBanue cuHTe3a HeMUHEUHBIX CAY 16 12 1112
C IIMPOTHO- UMNYJIbCHON MOAYJISALIUEN '
MonaenupoBaHue CUHTE3a H?J'H/IHGI/IHBIX CVAY 16 12 13.14.15
C YaCTOTHO- UMITYJIbCHON MOTyJsIIIuEH
Bcero 102

4.5. KypcoBoe npoekTupoBaHue/ BHIIOTHEHUE KYPCOBOW PabOTHI

Y4eOHbIM MJIaHOM HE TPEIyCMOTPEHO

4.6. CamocrodTenbHas paboTa 00yJarouxcs
Buapl camocTosiTenbHON paboOThI B €€ TPYI0EMKOCTh MPUBEICHBI B Ta0HIIE /.




Tabmuia 7 — Buasl caMOCTOSITEIBHOM PaOOTHI M €€ TPYIOEMKOCTh

. Bcero, | Cemectp 1, Cewmectp 2, Cemectp 3,
Bun camocrositensHoi paboTh
qac qac qac qac
1 2 3 4 5
W3ydeHne TeopeTHIecKoro MmaTepuana 157 141 209 110
nucuurnHbl (TO)
[ToaroroBka K TEKyIIeMy KOHTPOJIO 299 10 12 12
ycneBaemoctu (TKY)
IToaroroBka K MpoMeXyTOYHOU 234 5 8 8
arrectaruu (I1A)
Bcero: | 516 157 229 130

5. IlepedyeHnb yueOHO-METOUYECKOTO 00ECTICUCHHUS
JUTSL CAMOCTOSITENTEHON Pa0OThI 00y4arOIUXCs MO JUCIUTUTHHE (MOJTYJIIO)
Y4eOHO-METOIMYEeCKUE MaTepHalIbl Ui CaMOCTOSITEIIbHONH Pa0OThl OOYYAIOUIMXCSl YKa3aHbl B

n.a. /-11.

6. IlepeueHb MEYATHBIX U ANEKTPOHHBIX YUCOHBIX U3TaHUN
[lepeueHb neyaTHBIX U 3JIEKTPOHHBIX Y4eOHBIX M3/IaHUM MpHUBeieH B Tabaule 8.
Tabmuna 8— [lepeyeHp MeYaTHBIX U JIEKTPOHHBIX YUEOHBIX U3TaHUI

Komiuectso
HK3EMILIIPOB
B
LTap/ bubnuorpaduueckas ccplika 6“2(11;20;:@
URL aapec
AIIEKTPOHHBI
X
HK3EMILIIPOB
)
becekepckuii, Buktop AnToHOBHY (Tpod., Jaypear
I'oc. mpemun). Teopusi cucreM aBTOMAaTHYECKOTO
681.5 ympasienusi [Texcr] / B. A. becekepckuii, E. II. 163
B53 IlomoB. - 4-e wu3n., mepepab. u pomn. - CIIG. :

[Ipodeccus, 2007. - 752 c.

Teopus

Henunelinsie
cuctemsl : yuebHoe nocodue. U.3 / M. B. bypakos ;
C.-Ilerep6. roc. yH-T a3pOKOCM. MPUOOPOCTPOCHUSI.

ABTOMAaTH4YCCKOT'O YIIpaBJICHUA.

https://znanium.com/catal
og/document?pid=548433

- OnektpoH. TekctoBeie naH. - CII6. : U3nm-Bo
I'VAIL 2018. - 178 c.

[TankparoB, B. B.  UM30Opannble  pa3nenbl
COBPEMEHHOMN TEOPUHU ABTOMAaTHUYECKOI0

ynpasnenusi/IlankpatoBB.B ., HocO.B., 3umaE.A. -
HoBocubupck : HI'TY, 2011. - 223 c.: ISBN 978-5-
7782-1810-9. - Tekcr : 3MeKTPOHHBII.

https://znanium.com/catal
og/product/1663516

PemernukoBa, I'. H. ApmanTWBHBIE CHCTEMBI
yaebnoe nocobue / I'. H. PemernnkoBa. - Tomck :




N3narenscTBO Tomckoro rOCyJIapCTBEHHOIO
yauBepcutera, 2016. - 112 c. - Teker
3JICKTPOHHBIN.

Py6an, A. 1. AnanTuBHBIE CUCTEMBI YIPABJICHUS C
https://znanium.com/catal | upentuduxanueii/PydanA. M. - Kpacuosp.: CDY,
og/product/550540 2015. - 140 c.: ISBN 978-5-7638-3194-8. - Tekcr :
3JICKTPOHHBIN.

7. IlepedeHb 31EKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
UH(POPMALIMOHHO-TEIIEKOMMYHHUKAIIMOHHOHU ceTn « HTepHeT»
Ilepeuens AIIEKTPOHHBIX 00pa3oBaTeIbHbIX pecypcoB UH(pOpMaIMOHHO-
TEJIEKOMMYHUKAaMOHHON ceTtu «/HTepHeT», HEOOXOAUMBIX JJIi OCBOCHHUS JIUCLUIUIMHBI
npuBe/ieH B Tabsmie 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX OOpPA30BATEIBHBIX PECYPCOB HH(POPMALMOHHO-
TEJICKOMMYHHUKAIIMOHHOHU ceTH «/HTepHeT»
URL aapec HaumenoBanue

8. IlepeueHp MHPOPMALMOHHBIX TEXHOJIOTUI
8.1. [lepeyenp mpOrpaMMHOTO OOECHEUeHUs, HCIOIB3YEeMOTO0 TMPH OCYIIECTBICHUU
00pa30BaTeNILHOTO MpoLecca MO AUCLUIIUHE.
[lepedeHp UCTIONB3yEeMOT0 IPOTPaMMHOTO obecniedeHus npejacrasieH B Tadumie 10.

Ta6ymmma 10— [Tepeyers mporpaMmMHOTo o0ecrieueHus

Ne i/ HanmeHnoBaHue

Matlab

8.2. Ilepeuenn MH(}OPMALIMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEeMbIX npu
OCYIIECTBIICHUU 00Pa30BaTEIHLHOTO MPOoIlecca MO JUCIUILTHHE

[lepeuenr uCHONB3yeMBIX HHPOPMAIIMOHHO-CIIPABOYHBIX CHCTEM TMPEJICTaBICH B
Tabauie 11.

Tabnuua 11— Ilepeyenp HHPOPMALIMOHHO-CITPABOYHBIX CUCTEM

Ne m/m HanmenoBanue

He npenycmorpeno

9. MarepuanpHO-TeXHHYECKast 6a3a
CoctaB MaTepuambHO-TEXHHUYECKOH 0a3bl, HEOOXOAUMOW sl  OCYIIECTBICHUS
00pa30BaTeILHOTO TpoIiecca Mo TUCITUILUIHHE, TIPECTaBICH B TabmuIel 2.

Tabnuna 12 — CoctaB MaTeprallbHO-TEXHUYECKON 0a3bl

Ne HaumeHnoBaHMe coCcTaBHON 4acTu Howmep aynutopun
n/m MaTepUaIbHO-TEXHUUECKOH 0a3bl (pu HEOOXOMMOCTH)

1 | KomneroTepHblii Kiacc

MynbTumeauitHas JeKIUOHHAS ayTUTOPUS

10. OmeHo4HBIE CpeICTBA ISl MPOBEICHUS TPOMEKYTOUHOU aTTECTAIIHH




10.1. CoctaB OIICHOYHBIX CPEACTBIJIS TPOBEACHHUS IPOMEKYTOYHOH aTTeCTaIlH
00ydJaronuxcs Mo IMCUUILIMHE TTpUBeIeH B Tabnwuie 13.
Tabmmna 13 — CoctaB OIEHOYHBIX CPEACTB Il IPOBEICHHS IPOMEKYTOYHOH aTTeCTAlluN

Buza npomexyTo4HON aTTecTaluu IlepedyeHb OLICHOUYHBIX CPEACTB

DK3aMeH Crnucok BOMpOCOB K AK3aMEHY;
TecThl.

10.2. B kayecTBe KpUTEpUEB OICHKH YpOBHSA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMHCs MPUMEHseTCsl 5-0ayulpHas MIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIINI, KOTopas mpuBeaeHa B Tabuune 14. B TeueHne cemecTpa MOXKET UCIOIB30BaThCS
100-6amtpbHast  mIKajga ~— MOAYJIBHO-PEUTHMHTOBOM  CHCTEMBl  YHUBEpPCUTETa,  IIpaBUja
UCTIOJIb30BaHUSI KOTOPOW, YCTAaHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJbHBIM HOPMATUBHBIM aKTOM
['VAIL
Tabmuna 14 —Kpurepuu onieHKr ypoBHS chOPMHUPOBAHHOCTH KOMIETEHITHH

OrieHKa KOMITETEHITUN

XapakrepucTika chopMUPOBAHHBIX KOMITETCHITIN
5-0ayuipHad mIKaia PaKTep (bopvmp

— oOyyaromuiicss TIyOOKO H BCECTOPOHHE YCBOWI IPOTPAMMHBII
MaTepHa;

— YBEPEHHO, JIOTUYHO, ITOCIIEI0BATEILHO U TPAMOTHO €0 M3J1aracr;

— ONUPAsCh HA 3HAHUS OCHOBHON W JIOMIOJHHUTEIBHOHN JIUTEPATYPHI,
TECHO MPHBS3LIBACT YCBOCHHBIC HAYYHBIC IMOJIOKCHHS C MPAKTUICCKON
JESTSIILHOCTHIO HAIPABIICHHS;

— yMeJI0 00OCHOBBIBACT U ApPTYMEHTUPYET BbIIIBUTAEMbIC UM H/ICH,

— JIeJIaeT BBIBOALI H 000OIIECHHUS;

— cBOOOJIHO BJIAJICET CHCTEMOM CIIeMaTN3UPOBAHHBIX TTOHSTHH.

«OTIIMYHO»
(Ga4YTCHO»

— o0yyJarouuics TBEpI0 YCBOMII MPOTPAMMHBIN MaTepuai, TpaMOTHO U
[0 CYIIECTBY U3JIaraeT ero, ONupasch Ha 3HAHUS OCHOBHOMU
JTUTEPaATYPhL;

— HE JIOMYCKAET CYIIECTBEHHBIX HETOYHOCTEHH;

— YBSI3BIBACT YCBOCHHBIE 3HAHUS C TMPAKTHUYECKOW JIE€ATEIbHOCTHIO
HallpaBJICHUS;

— apryMEHTUPYET Hay4YHbIE MTOJ0KEHNUS;

— JIeJIaeT BBIBOABLI M 00OOIICHHS;

— BIIAJICET CHCTEMOM CTICIIMAIM3UPOBAHHBIX TOHITHH.

«XOPOIIIO)»
«3aYTCHO»

— o0yyaromuiicss YCBOMJI TOJBKO OCHOBHOW MPOrpaMMHBIN MaTepual,
M0 CYIIECTBY M3JIaraeT €ro, ONHpasch Ha 3HAHUSA TOJbBKO OCHOBHOM
JTUTEPaTypHI,

— JIOMYCKaeT HEeCYIIECTBEHHbIE OMUOKN U HETOYHOCTH,

— UCIIBITHIBAET 3aTPYAHEHUsT B MPAKTUYECKOM NPUMEHEHUU 3HAHUU
HaIlpaBJICHUS;

— c1abo apryMeHTHPYET HayIHbIE MTOJI0KEHNUS,

— 3aTpynHsieTcs B GOpMYJIUPOBAHUHU BBHIBOJOB U 000OIIICHUH;

— YaCTHYHO BJIAJEET CUCTEMON CIIeIMAIU3UPOBAHHBIX MOHSITHIA.

«yZIOBJIETBOPUTEITHHOY
«GauTEHO»

— o0yyJaromuiics He YCBOWJI 3HAYUTENbHOH 4YacTH MPOrpaMMHOIO
MaTrepuana;

— JIOTyCKaeT  CYIIECTBEHHbIE  OMMUOKH W  HETOYHOCTH  TIpH
paccMOTpeHHH poOJIeM B KOHKPETHOM HalpaBlICHUH;

— MCIIBITHIBAET TPYIHOCTH B MPAKTUYECKOM PUMEHEHNUHN 3HAHUM;

— HE MOXET apryMEHTHPOBATh HAYYHBIC MTOJIOKCHHS,

— He QOpMYJIHMPYET BHIBOJAOB U 000OLICHHI.

«HEYIOBJIETBOPUTEIIHLHO
«HE 3aYTCHO»

10.3. TumnoBbie KOHTPOJIbHBIC 33aHUS WIIK MHBIE MaTePUAIIBI.
Bormpocs! (3agaun) nmst sKk3amMeHa mpeIcTaBieHbl B Tadimie 15.

Tabnuna 15 — Bonpocs! (3agaun) 11 9K3aMeHa




Kon

Ne /i [Iepeuens BOmpoCoOB (3a1a4) A1l SK3aMeHa
p P (3anas) 1 WHINKATOpa
[TpuBenens! B Tabi. 18
Bormpocsr (3amaun) nis 3avera / qudd. 3adera npeacTaBieHsl B Taduie 16.
Tabmuna 16 — Bonpocs! (3agaun) nns 3adera / qudd. 3adera
Kon
Ne i/m [lepeuens BompocoB (3aa4) ans 3a4dera / qudd. 3ayera
p P (sana) 1 b WHNKATOpa

Y4eOHbIM MJIaHOM HE IPEyCMOTPEHO

MpeICTaBiICHbI B Tabuie 17.
Ta6ymma 17 — [lepedenn TeM 111 KypCOBOTO POSKTUPOBAHHS/BBITIOJIHEHHSI KYPCOBOI paOOThI

[lepeuenr TeM s KypCOBOTO MPOEKTUPOBAHUSA/BBIIIOIHEHUSI KYpCOBOM pabOThI

No 1/ [TpuMepHBIii IepedeHb TeM Il KypCOBOI'O IPOEKTUPOBAHUS/BBIIOIHEHUS
} KypcOBOl pabOThI
Y4eOHbIM JIAHOM HE IPEAYCMOTPEHO
Bonpockl s npoBeneHHs MPOMEXYTOUYHOM aTTecTallMd B BHJE TECTHUPOBAHUSA

MpeJICTaBICHBI B Ta0nwmie 18.

Tabmuna 18 — [IpumMepHbIi IepeYeHb BOIPOCOB JJIsI TECTOB

Ne i/t

[IpuMepHBIi IepedeHb BOIIPOCOB ISl TECTOB

Kon
WHJUKAaTOpa

1 Tumn) 3aganre KOMOMHHUPOBAHHOTO TUIIA C BHIOOPOM OJIHOTO BEPHOTO
OTBETA U3 YEThIPEX MPEIOKEHHBIX 1 000CHOBAHHEM BHIOODA.

KakoBa ocHOBHast 0COOEHHOCTh HEIMHEWHBIX CTATUYECKUX
XapaKkTEePUCTUK B cUCTeMax aBToMatuueckoro ynpasieHus (CAY)

a) OHHU Bcer/ia TMHEWHBI U MPEACKa3yeMbl,

6) OHM MOTYT U3MEHSATHCS B 3aBUCUMOCTU OT YPOBHS BXOJAHOTO
CUTHANA,

B) OHU HE 3aBUCST OT COCTOSIHUSI CHUCTEMBHI,

r) OHU Bcerjia UMEIOT OJJTHY TOUKY PaBHOBECHSI.

IK-1.3.1

1 Tun) 3aganre KOMOMHUPOBAHHOTO TUIIA C BLIOOPOM OJHOT'O BEPHOIO
OTBETa U3 YEThIPEX MPeUI0KEHHBIX U 000CHOBaHHUEM BBIOODA.

Kaxoit u3 cinemyromux (HakTopoB HE BIUSET HA YCTOWYHUBOCTh
ABTOHOMHBIX CUCTEM

a) Hannune 3HaKOMOCTOSHHBIX (QYHKIUH;

6) [TapameTpsl ccTeMBI, TAKHE KaK KOA(PPHUIMEHTHI IepeiadH;

B) BHenHue Bo3MyIIeH s, JeICTBYIOIUE HA CUCTEMY;

r) CTpyKTypa HEJTMHEHHBIX YpaBHEHUH CUCTEMBI.

[IK-2.3.1

1 Tumn) 3aganre KOMOMHUPOBAHHOTO TUIIA C BHIOOPOM OJIHOTO BEPHOTO
OTBETa U3 YEThIPEX MPeUI0KEHHBIX U 000CHOBaHHUEM BBIOODA.

Kakoii u3 cienyromux THUIOB aJalTUBHBIX CUCTEM YIIPaBJICHHS OCHOBAH
Ha UCIOJIb30BAaHUU MOJIENT 00BEKTa YIPaBICHUS 1J11 KOPPEKTUPOBKH
YIPaBIIAIOLIETO BO3/ICUCTBUS

a) [Ipsimas apganrtanus Ha OCHOBE ONTUMAJIBHOTO YIIPaBJICHHUS,

0) Anmanranus ¢ 4aCTOTHBIM KOHTYPOM aJIallTalllH,

B) AaliTUBHOE YIIPABIIEHUE C MOJEIIBIO;

r) AJanTansi ¢ MCIOJIb30BaHUEM YHCTBHIX MPOU3BOIHBIX.

[IK-2.V.1

1 Tun) 3aganne KOMOMHUPOBAHHOTO TUIA C BBIOOPOM OJJHOI'O BEPHOTO
OTBETAa U3 YEThIPEX MPEUIOKEHHBIX U 000CHOBaHKEM BbIOODA.
Kakoli u3 cienyrommx METOJ0B HCIIOJIb3YETCs AJIs HAXOXACHUS

[IK-2.B.1




JKCTpEMyMa B aJallTUBHBIX CUCTEMAX YIIPaBICHUS
a) Merox rpagMe€HTHOIO CIYCKa;

0) Meto ciy4aifHOTO MOUCKa;

B) MeToa nuHENHOro MpOrpaMMHUpPOBAHNS;

r) MeTtos AMHAMUYECKOTO NPOrpaMMHUPOBAHUSL.

1 Tun) 3aganne KOMOMHHUPOBAHHOTO TUIA C BBIOOPOM OJJHOT'O BEPHOTO
OTBETA U3 YEThIPEX MPEJUI0KEHHBIX U 000CHOBaHHUEM BBIOODA.

Kaxkoe u3 cienyromux ycioBui sBIIETCS KPUTEPUEM YCTOMYUBOCTH
3aMKHYTOW UMITYJIbCHON CUCTEMBI

a) Bce kopHHM XapakTepUCTUYECKOTO YPaBHEHUS JOJDKHBI HAXOAUTHCS B
IIPaBOil MOJIYNIJIOCKOCTH;

0) Bce kKopHM XapaKTepUCTUUECKOI0 YPaBHEHUS JO0JKHBI HAXOIUTHCS B
JI€BOM MOJTYIIOCKOCTH;

B) Bce KopHU XapaKkTepuCTUUECKOTO YpaBHEHMSI TOJIKHBI OBITh
JeMCTBUTENIbHBIMU,

r) Bce KopHE XapaKTepUCTHYECKOTO ypaBHEHHUS JOJKHBI OBITh PaBHBI
HYJIIO.

[1IK-4.3.1

1 Tun) 3aganne KOMOMHUPOBAHHOTO TUIIA C BBIOOPOM OJJHOTO BEPHOTO
OTBETAa U3 YEThIPEX MPEUIONKEHHBIX U 000CHOBAaHHEM BHIOODA.

Kaxoe u3 cienyromux yTBep>KaeHui HanboJiee TOUHO OMKUCHIBACT
UMITYyJIBCHYIO CUCTEMY

a) UmnynbcHas cucrema Beeria padoTaeT B HEIPEPHIBHOM BPEMEHH;
0) mnynbcHas cucrema 00pabaTbIBaeT CUTHAIBI, PEACTaBICHHBIC B
TUCKPETHOU (opMe;

B) IMnysnbCcHas cucteMa HE MOXKET UCIIOIb30BaTh MOAYJISIIHIO,

r) MmynbcHas cuctemMa Beer/ia IMeeT JIMHEHHbBIE XapaKTePUCTHKH.

[IK-4.B.1

2 tun) 3agaHue KOMOMHUPOBAHHOTO TUIA C BBIOOPOM HECKOJIBKUX
BAPUAHTOB OTBETA U3 MPEAIOKEHHBIX

Kakue 13 cnesytownx yTBepXXAeHNN BepHbl OTHOCUTENbHO HENVHENHbIX
CTaTUYeCKUX XapaKTepuCTMK

a) Henuneiinble cTaTuyeckre XapakTepUCTUKH MOTYT UMETh HECKOJIBKO
PaBHOBECHBIX TOYEK;

0) Henuuelinble craTnyeckue XapakTepUCTUKU BCEr/ia SIBISIOTCS
MOHOTOHHBIMU;

B) HenuHeliHple cTaTHuECKHE XapaKTEPUCTUKU MOTYT IEMOHCTPUPOBATH
TUCTEPE3UC;

r) Henunelinble cratnyeckue XapakTepUCTUKUA HE MOTYT ObITh
IPEJCTaBJICHbI B BUJIE IPa()uKOB.

IK-1.3.1

2 tun) 3agaHue KOMOMHUPOBAHHOTO THUIIA C BHIOOPOM HECKOIBKHUX
BapHaHTOB OTBETA U3 MPEITIOKEHHBIX

Kakwue u3 cienyromumx yciaoBUid OTHOCATCS K YCTOMYHUBOCTH
HEJIMHEWHBIX CUCTEM

a) YcTOoMUMBOCTh HEABTOHOMHBIX CUCTEM 3aBUCUT OT BHEIIHUX
BO3MYILICHU;

0) YcTOWYMBOCTh aBTOHOMHBIX CUCTEM OIpPEENSIeTCs TOJIKO
BHYTPEHHUMU IapaMETPaMU CUCTEMBI,

B) YCTONYMBOCTh HEIMHEHHBIX CUCTEM MOKHO UCCIIE0BATH TOJIBKO C
MOMOIIBIO JIMHEHHOTO MPUOIKEHUS,

r) YCTOMYMBOCTh MOXKET OBITH ONpeiesieHa C MOMOIIBI0 (pa30BbIX
IOPTPETOB.

[IK-2.3.1

2 tumn) 3agaHre KOMOMHHUPOBAHHOTO TUIIA C BBIOOPOM HECKOJIBKUX
BapHAaHTOB OTBETA U3 NPEITIOKEHHBIX

[IK-2.V.1




Kakue n3 crnemyronmx yTBepKaeHHH BEPHBI OTHOCUTEIBHO THIIOB
AJIAIITUBHBIX CUCTEM YIPABJICHUS

a) [Ipsimast amanTanus oCHOBaHa Ha MCIIOJIb30BAHUH ONTHMAIEHOTO
yIpaBJICHUS;

0) Anmanranys ¢ 4aCTOTHBIM KOHTYPOM aJanTaiuu He TpeOyeT
npeaBapuTebHON UACHTH(PHUKAINN 00BEKTA;

B) AaNTHBHOE yIPABJIEHUE C MOJICIJIBIO TIPENOIAraeT HaAININe MOJICIIN
00BeKTa yIpaBJICHNUS;

') ATaNTUBHBIC CUCTEMBI C YIIPABICHUEM 10 COCTOSHHUIO HE MOTYT
HCIIO0JIb30BaTh HH(OPMAITHIO O TEKYIIIEM COCTOSHUHM CUCTEMBI.

10

2 tun) 3agaHue KOMOMHUPOBAHHOI'O TUIIA C BBIOOPOM HECKOJIBKUX
BapUaHTOB OTBETA U3 MPEIIOKEHHBIX

Kakue u3 cieayromux METOI0B OTHOCSTCS K METOZAM OIIPEIEIICHUS
IKCTPEMYMa B a/IalITUBHBIX CUCTEMAX

a) Meroa rpaiueHTHOrO CITYCKa;

0) MeToa AMHAMHUYECKOTO MPOrpaMMHUPOBAHUS;

B) MeTo/ ciy4aiiHOro MOMCKa;

r) MeToJ1 TMHEHHOT0 NPOrpaMMHPOBAHUS.

I1K-2.B.1

11

2 tun) 3agaHre KOMOMHHUPOBAHHOTO TUIIA C BBIOOPOM HECKOJIBKUX
BapHAHTOB OTBETA U3 MPEIJIOKEHHBIX

Kakue 13 cneayonmx yrBepKAeHUi BEpHbl OTHOCUTENIbHO UMITYJIbCHBIX
CUCTEM U WX KJIacCHU(UKAINH

a) MmynbcHbIE cUCTEMBI MOTYT OBITh KJ1acCU(DUIIUPOBAHBI TIO BUTY
MOTYJISIIIHH;

0) MmynbCHBIE CUCTEMBI C MTHOBEHHBIM BPEMEHEM CheMa JaHHbIX He
TpeOYIOT yueTa BpeMeHH 00paboTKH;

B) [lepenarounas pyHkuust GopMHUPYIOIIETO IE€MEHTa BCET/1a SBISETCS
JIMHEIHOM;

r) PasHOCTHBIE ypaBHEHHS OMKCHIBAIOT AUHAMHUKY UMITYJIbCHBIX CHCTEM.

[IK-4.3.1

12

2 tumn) 3agaHue KOMOMHUPOBAHHOTO THUIIA C BHIOOPOM HECKOIBKHUX
BAPUAHTOB OTBETA U3 MPEIJIOKEHHBIX

Kakwue u3 cienyrommx yTBepKICHHN KacatoTCsl yCTOUYUBOCTH U
HepeaaTOuHbIX (PYHKIUI 3aMKHYTBIX UMIYJIbCHBIX CHCTEM

a) YCTOMUMBOCTh 3aMKHYTON UMITYJILCHOW CUCTEMBI MOKET OBITh
OIIpelieIeHa C IIOMOLIBI0 KpUuTepues Pyrrepa;

0) AuckperHas nepenaToyHasi GQyHKIUS 3aMKHYTOW UMITYJIbCHOM
CUCTEMBI BCET1a SABJIACTCS PALIMOHAIIBHOM,

B) YCI0OBUS YCTOWYMBOCTH 3aMKHYTON UMITYJIbCHON CUCTEMBI 3aBUCAT
TOJILKO OT MePeaTOYHON (PYHKIMH;

r) [locTpoenue nepexoaHbIX MPOLECCOB B 3aMKHYTON UMITYJIbCHON
cucrteMe TpeOyeT yyeTa HadyalbHbIX YCIOBUH.

[IK-4.B.1

13

3 tun) 3agaHue 3aKpHITOrO TUIA HA YCTAHOBJIEHHE COOTBETCTBUS
ConoctaBbTe TUI UMITYJIbCHOM CUCTEMBI C COOTBETCTBYIOIEH
XapaKTEPUCTUKON

OcHoBaHa Ha nepegaye
A | cUrHaJIOB B AUCKPETHBIE
MOMEHTBI BPEMEHU

WNmmynecHas cuctema
HIEpPBOTO poJia

1

[Tpumensiercs aiist
NmnynbcHas cucrema 00pabOTKU CUTHAJIOB C
BTOpOTIO poja MTHOBEHHBEIM 3aXBaTOM
JTAaHHBIX

3 | UmmynbcHO- B | Hcnone3yer Moaymsiuio

IK-1.3.1




MOJIyJIMPOBAaHHAs CHCTEMA

JUIs Iepeiauu nHdopmaImu

4

3aMKHyTas UMITyJIbCHAs
cucremMa

Ob6ecneunBaeT 0OpaTHyIO
CBSI3b U YIIPABJICHHE

OtBeT

3 4

3 tumn) 3aiaHnue 3aKPHITOro TUIA HA YCTAHOBJICHUE COOTBETCTBUS
ConocTaBbTe TEPMUH C €r0 OMUCAHUEM

OnuceiBaeT AMHAMUKY
1 | z-npeoOpa3oBanue A | cuCTeMBbI B TUCKPETHOMN
dbopme
OTHOILIIEHHE BLIXOLHOTO
2 | PazHOCTHOC ypaBHEHUE b | curnana kK BXOgHOMY B
YaCTOTHOH 00J1acTu
ITpomnecc, korma JanHbIC
14 poreec, TK-2.3.1
3aXBaTbIBAIOTCS B
3 | llepenatounast pyHKIHs B "
€IMHCTBEHHBIA MOMEHT
BpEMEHU
IIpumensierca U1 aHanu3a
4 | MrHoBeHHBIN CheM AaHHBIX | I | ¥ IPOEKTUPOBAHMS
JIUCKPETHBIX CUCTEM
OTtBeT
1 2 3 4
3 tun) 3aganue 3aKpHITOrO TUIA HA YCTAHOBJICHHE COOTBETCTBUS
ConocTaBpTe TUI aIAIITUBHON CHCTEMBI C COOTBETCTBYIOIIEH
XapaKTEePUCTUKON
VYnpasnser cucteMoi Ha
OCHOBE €€ TEKYILETO
1 | Ilpsamas agantanus A yim
COCTOSIHUS ¥ 3aJaHHBIX
MapaMeTpoB
OcHOBEBIBaeTcs Ha
Aparranys ¢ 94aCTOTHBIM
2 b | upentudukanuu moaenu
KOHTYpPOM
00BbEKTa yIpaBJIeHUs
15 Peanusyer ynpaprienue Ha IK-2.V.1
AJnanTuBHOE yIpaBJeHHE C
3 B | ocHOBe 4aCTOTHEIX
MOJIENIBIO
XapaKTePUCTHK 00BEKTa
OcHoBaHa Ha MOIUUKALIUN
aBJISIOIIETO
AanTHBHAs CHCTEMA C yrp N B
4 I' | Bo3meiicTBH C
YIPaBJICHUEM 10 COCTOSTHUIO .
HCIIOJIb30BaHUEM TEKYIICH
MH(OPMAIIUHU O CHCTEME
OtBeT
1 2 3 4
3 tun) 3aaHue 3aKPHITOrO TUIA HA YCTAHOBJICHHE COOTBETCTBUS
ConocTaBbTe TEPMHH C €T0 OITMCAHUEM
Cr1oco0bI HAX0XKIECHUS
16 5 TK-2.B.1

MapkoBckasi MOZIeTb
00BEeKTa yIpaBIeHUs

A

ONTUMAaJbHBIX 3HAYECHUN
KOHTPOJINPYEMBIX
[1apaMeTpOB IS




JOCTHXKCHHUST MaKCUMAJIbHOM
3¢ (HEeKTHBHOCTH

PexkyppeHTHBII
HabII0AaTeNb TPOU3BOIHBIX

Perynsitop, KoTopblid cam
aJanTUPYETCs K
M3MEHEHUSIM B
OKpYXKarolleH cpese u
XapaKTePUCTHKAX CUCTEMBbI

Camoopranu3yromumics
ONTUMAJIBHBIA PETYISATOP

CriennanbHbIN aJITOPUTM,
KOTOPBI TIO3BOJISIET
HaOJII0AaTh M OIICHUBATh
HPOU3BOHBIE COCTOSIHUS
CHCTEMBI

Mertobl onpeneseHus
3KCTpeMyMa

Hcnionb3yeTcst A1 O1eHKH
COCTOSIHUSI CHCTEMEI B
OyaylieM Ha OCHOBE
TEKYIIEro COCTOSIHUS

OrtBeT

3 4

3 Tun) 3agaHue 3aKpbITOrO TUIA HA YCTAaHOBJIEHUE COOTBETCTBUS
ConocTtaBbTe TUN KOJIEOAHHH C COOTBETCTBYIOIIEH XapaKTEPUCTUKON

1 CummeTpuuHbIe A XapakTepu3yrTcs
aBTOKOJICOAHUS CHHYCOUIAITBbHON (OopMOt
Bozuaukaror moj
Heccumerpuunsle .
2 b | Bo3meiicTBHEM BHEITHUX
KoseOaHus
NEPUOJIMYECKUX CUIT
[IposiBnsror
17 aCUMMETPUYHOCTH B [IK-4.3.1
3 | BeiHyX/1€HHbIE KONeOaHus B
pacripesielIeHul aMIUTATY T
Kosie0aHu
JUis HUX XapaKTepHO
4 | N'apmonnueckue konebanuss | I' | paBeHCTBO aMILTUTY ]
KosiebaHU B 00€ CTOPOHBI
OtBer
1 2 3 4
3 Tum) 3agaHue 3aKpBITOrO TUIA HA YCTAHOBJICHUE COOTBETCTBUS
Y cTaHOBIIEHUE COOTBETCTBUS MEKY METO/IOM aHAIN3a/CUHTE3a U €r0
OIKCaHUEM
AHanu3upyeT crnocoOHOCTb
. CHCTEMBI BO3BpALIAThCS K
1 | Metoa ¢a3oBoii rutockoct | A patl
PaBHOBECHIO MOCIIE
BO3MYIIEHU
18 YcTaHaBIMBaKOT CBSI3b [IK-4.B.1
2 I"apmonnueckas g | Mexay HEJIMHEHHBIM 1
JTMHeapHu3anus JMHEWHBIM TIOBEJCHUEM
CHCTEMBI
[To3BomsieT aHaTU3UPOBAThH
Koaddutmentor P
3 N B | moBeneHuMe cUCTEMEI B
CTaTUYECKOH JTMHeapHu3aluu
OKPECTHOCTH PaBHOBECHSI
4 | UccnenoBanue I' | Ucnonw3yercs st




YCTONYHMBOCTH BHU3yaJIN3aluU JUHAMUKH
CHUCTEMBI B IPOCTPAHCTBE

OtBeT

1 2 3 4

19

4 tun) 3amaHue 3aKPHITOTO TUIIA HA YCTAaHOBIICHUE
MOCJIEIOBATEILHOCTH.

YcTaHOBUTE IPABUIIbHYIO MOCIEI0BATEIbHOCTD 3TANIOB UCCIIEI0BAHUS
HEJIMHEMHON CUCTEMBI

a) Onpenenenue ko3 PUIMEHTOB CTATUYECKOMN TMHEapU3alllu;

0) MccnenoBanue yCTOWYMBOCTH CUCTEMBI,

B) [IprMeHeHune rapMoHNYeCcKO THHEeapu3alliu;

r) [TocTpoenue hazoBoro moprpera,;

1) Berancnenue K03 GUIMEeHTOB rapMOHIUYECKOH JINHEApU3aIIH.
OtBeT

1 2 3 4 5

ITIK-1.3.1

20

4 tun) 3aaHue 3aKpHITOrO TUIIA HA YCTAHOBJIEHUE
[10CJIEI0BATEIbHOCTH.

YcTaHOBUTE NPAaBUIbHYIO OCIIEA0BATENBHOCTh 3TAlOB Pa3paboTKU
Q/IaTITUBHON CHCTEMBI YITPABIICHHS

a) Be1bop THna aganTUBHON CUCTEMBI,

0) Peanuszanus airoputma ajanTanuy,

B) Unentudukanus oObeKTa yrnpaBieHHs,

r) OntuMu3anys napamMeTpoB yrpaBJieHUs,

1) TectupoBaHue U BaIUJALNS CUCTEMBI.

OtBer

1 2 3 4 5

[IK-2.3.1
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4 tun) 3agaHue 3aKPHITOTO THUIIA HA YCTAaHOBJIEHUE
IIOCJIEI0BATEIBHOCTH.

YcTaHoBHTE TPaBUIIbHYIO TIOCIIEI0BATEIBHOCTh METO/I0B aAaITUBHOTO
YIPABJIEHUS 10 UX CI0KHOCTU

a) [Ipsimas aganrtanus Ha OCHOBE ONTUMAJIBHOIO YIIPaBJICHHUS,

0) AnanTanus ¢ 4aCTOTHBIM KOHTYPOM aJlalTalluy;

B) AaniTUBHAs CUCTEMA C YIPABICHUEM 10 COCTOSIHUIO;

') AZalTUBHOE YIPABICHHUE C MOAEIBIO.

OtBer

1 2 3 4

[IK-2.V.1
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4 tun) 3aaHue 3aKPHITOrO TUIA HA YCTAHOBJIEHUE
IIOCIIEI0BATENBHOCTH.

YcTaHOBUTE MPABUIIBHYIO ITOCIIEI0BATEILHOCTD 3TAIIOB aHAIN3a
VMITYJIbCHOU CHCTeMBbI

a) OnpeneneHue napameTpoB UMITYJIbCHOIO AIEMEHTA MOYJISALINH;

6) @opMynupOBaHNUE YPAaBHEHUS PA30OMKHYTOM CHCTEMBI OTHOCUTEIBHO
OpUTMHAJIOB,;

B) MccnenoBanue ycToMYMBOCTH 3aMKHYTOH UMITYJICHOM CHCTEMBI;
r) [TocTpoeHne nepexoaHbIX MPOLECCOB B 3aMKHYTON UMITYJILCHOM
CUCTEME;

1) OnpezneneHue nepeaaTouHon GyHKIUN (GOPMHUPYIOLIETO SIEMEHTA.
OtBer

[IK-2.B.1




4 tun) 3agaHue 3aKPHITOTO TUIIA HA YCTAHOBIICHUE
IIOCJIEI0BATEILHOCTH.

YcTaHOBUTE PaBUIIBHYIO NTOCIIEI0BATEIBHOCTh TUIIOB UMITYJIbCHBIX
CHUCTEM 10 UX CII0KHOCTHU

a) IMmnynbcHbIE cCUCTEMbI C MTHOBEHHBIM BPEMEHEM CheMa JaHHBIX;
0) IMnynbCHBIE CUCTEMBI C KOHEUHBIM BPEMEHEM CheMa JaHHBIX;

23 . [1IK-4.3.1
B) IMIIynIbCHBIE CUCTEMBI C PA3HOCTHBIMH YPAaBHEHUSIMH;
r) UMIynbcHbIE CHCTEMBI, TIPEACTaBICHHBIE B (JopMe Z-TIpeoOpa3oBaHUs
OJIEJIBIO.
OtBer
1 2 3 4
4 tun) 3ajaHue 3aKPBHITOrO TUIIA HA YCTAHOBJICHUE
HOCJIEI0BATEIbHOCTH.
VYcTaHoBHTE ITPaBUWIIbHYIO IIOCIIEA0BATENBHOCTh 3TAIIOB
IPOEKTUPOBAHUS UMITYJIbCHOW CUCTEMBI
a) OnpeneneHue TUNIA UMITYJIBCHOU CUCTEMBI U €€ 2JIEMEHTOB;
24 0) AHaJIM3 XapaKTepUCTUK B TpeOOBAaHUH K CHCTEME;
B) Pa3paboTka nepenaToyHoi GYHKIIMU U Pa3HOCTHBIX ypaBHEHUH; HK-4.B.1
r) [TocTpoenue auckpeTHOI nepeaTouHoM QyHKIIMHY CUCTEMBI.
n) [IpoBepka yciioBuil yCTOMUHMBOCTH U KAUECTBO CUCTEMBI.
Otser
1 2 3 4 3)
5 tun) 3agaHue ¢ pa3BEPHYTHIM OTBETOM
25 Chopmynupyiite 1 yKaxxure, Kakue CUCTEMbI aBTOMAaTHYECKOTO IK-1.3.1
yIIpaBJICHUS] HA3BIBAIOTCS] HEJTMHEHHBIMU
5 tun) 3agaHue ¢ pa3BEpPHYTHIM OTBETOM
26 Chopmynupyiite CyTh METO/1a PE3YJIBTUPYIOIINX XapaKTEPUCTHK [IK-2.3.1
HEJIMHEHHBIX 3B€HBEB
5 tum) 3aganue ¢ pa3BEepPHYTHIM OTBETOM
ChopmynupyiiTe OCHOBaHHYIO HJICI0 MeTO/1a (Pa30BOM TIIOCKOCTH.
27 Cdopmynupyiite onpenenenue NOHATUAM — (pa30Bble KOOPIMHATSI, [IK-2.V.1
¢azoBas TIOCKOCTh, (Ha30BOE MPOCTPAHCTBO, (Ha30BBIE TPACKTOPHH,
(a30BbIil OPTPET.
5 tun) 3agaHue ¢ pa3BEpPHYTHIM OTBETOM
28 Chopmynupyiite 1 yKa)kuTe METO/IbI TOCTPOEHUS (Pa30BbIX TOPTPETOB. [1K-2.B.1
Oco0eHHOCTH (ha30BbIX MOPTPETOB.
29 5 Tum) 3agaHue ¢ pa3BEpPHYTHIM OTBETOM K-4.3.1
MeToa U30KIMH IJ1s1 TOCTPOEHUs (Pa30BBIX MOPTPETOB. o
5 Tum) 3agaHue ¢ pa3BEpPHYTHIM OTBETOM
30 MeTo1 TapMOHWYECKOW JTMHEApH3aIMH HETMHEWHBIX YJIEMEHTOB. IIK-4.B.1
ChopmynupyiiTe OCHOBHBIE TOHSTHS.
5 tun) 3agaHue ¢ pa3BEepPHYTHIM OTBETOM
31 PacueTs! K03 PHUIIMEHTOB rapMOHUYECKOM JTMHEAPU3ALUN HETMHEHHBIX IK-1.3.1
JJIEMEHTOB.
5 Tum) 3agaHue ¢ pa3BEpPHYTHIM OTBETOM
32 Chopmynupyiite n ykakute rpadoaHATATHICCKHIE METO IBI IK-2.3.1

HUCCICA0OBaHUA aBTOKOJICOAHWI B HEIMHCHHBIX dJIEMEHTaX.




33

5 tum) 3aa"ue ¢ pa3BEPHYTHIM OTBETOM
Cdopmynupyiite ocHOBHBIC TpuHIUIIEI MeToaa ['onpadabpa

[IK-2.V.1

34

5 i) 3agaHue ¢ pa3BEPHYTHIM OTBETOM
Cdopmynupyiite kpurepuii [TonoBa. OCHOBHBIC TOHSTHS.

[IK-2.B.1

35

5 tun) 3aganue ¢ pa3BEepPHYTHIM OTBETOM
Cdopmynupyiite meron JlismynoBa. OCHOBHBIC TOHSTHS.

[1IK-4.3.1

36

5 tun) 3aganue ¢ pa3BEepPHYTHIM OTBETOM
CdopmynupyiiTe MOHSATHE O BUOPAITMOHHON JIMHEAPHU3AITHIH.

I1K-4.B.1

37

5 tun) 3aganue ¢ pa3BEepPHYTHIM OTBETOM
ChopmynupyiiTe OTIIMYUE TapMOHUYCCKON JTMHEAPU3AIUH OT
BUOPAITMOHHOM.

IIK-1.3.1
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5 tun) 3agaHue ¢ pa3BEPHYTHIM OTBETOM
B uem 3akiovaeTcs aanTarysi CHCTEMbI YIIPaBJICHHS.

[IK-2.3.1

39

5 tun) 3aganue ¢ pa3BEepPHYTHIM OTBETOM
VYkaxuTe, Kakasi CHCTEMa Ha3bIBaeTCs afanTUBHON. Kak OlleHUTh
KayeCTBO aJalTUBHOW CUCTEMBI.

[IK-2.V.1

40

5 tun) 3agaHue ¢ pa3BEPHYTHIM OTBETOM
CdopmynupyiiTe OCHOBHbBIE TOHATHUS CUCTEM IPSAMOTO AN TUBHOTO
yIIpaBIICHUSL.

IIK-2.B.1

41

5 tun) 3aganue ¢ pa3BEpPHYTHIM OTBETOM
CdopmynupyiiTe 3HaUCHHUE MOJICIIA B CUCTEMAaX aJallTHBHOTO
yIpaBIeHUsI.

[IK-4.3.1

42

5 tun) 3agaHue ¢ pa3BEpPHYTHIM OTBETOM
Chopmynupyiite oTaMuue peryasTOPOB CUCTEM MPSMON afanTaluy OT
PETyISTOPOB CUCTEM aJIalITUBHOTO YIPABICHHS C MOJAECTIBIO.

IIK-4.B.1

43

5 tun) 3aganue ¢ pa3BEepPHYTHIM OTBETOM
Chopmynupyiite onpenencane KodhOUINESHTOB HACTPOUKH
aJIANITUBHBIX PETYIATOPOB C MOJIEINBIO.

[K-1.3.1

44

5 tun) 3agaHue ¢ pa3BEpPHYTHIM OTBETOM
CdopmynupyiiTe OCHOBHBIE OHITHS O CAMOOPTaHU3YIOIINECS] CUCTEMBI.

[IK-2.3.1

45

5 tun) 3agaHue ¢ pa3BEpPHYTHIM OTBETOM
Cdopmynupyiite noHsTHE O BUPTYyalibHOU Mojienn 00bekTa. CyTh U
IpUMEHECHHE.

[IK-2.V.1

46

5 tun) 3agaHue ¢ pa3BEpPHYTHIM OTBETOM
VYkaxure, moueMy BUpTyalibHasi MO/I€b OOBEKTa YIPABICHUS UMEET
HECKOJIbKO CUCTEM YpaBHEHUH Pa3IMUHBIX MOPSIKOB.

[IK-2.B.1

47

5 tun) 3agaHue ¢ pa3BEPHYTHIM OTBETOM
ChopmynupyiiTe onpeneacHue UMITYJILCHONW CUCTEMBI. Bub
UMIYJTbCHOM MOAYJSIIHH.

[IK-4.3.1

48

5 tun) 3agaHue ¢ pa3BEpPHYTHIM OTBETOM
Cdopmynupyiite noHsATHE O TUCKpETHOM IpeoOpa3oBanuu Jlamiaca.

[IK-4.B.1

49

5 tun) 3agaHue ¢ pa3BEepPHYTHIM OTBETOM
Cdopmynupyiite nonstiue o Z — npeoOpa3oBaHuH. Y KaKUTe CBOHCTBA Z
— ipeoOpa30BaHMsI.

IK-1.3.1

50

5 tun) 3aganue ¢ pa3BEPHYTHIM OTBETOM
ChopmynupyiTe KpUTEPUU YCTOMIMBOCTH UMITYJIbCHBIX CAY

[K-2.3.1

51

5 tun) 3aganue ¢ pa3BEPHYTHIM OTBETOM
YKaxute KOCBEHHbIE METO/IbI OLIEHKN KaueCcTBa UMNYJIbCHBIX CAY

[IK-2.V.1

52

5 tun) 3agaHue ¢ pa3BEPHYTHIM OTBETOM
ChopmynupyiiTe TOHATHE 00 SKCTPATIOJISIITUHI. THIIBI SKCTPATIOISITOPOB.

[IK-2.B.1

53

5 tun) 3agaHue ¢ pa3BEpPHYTHIM OTBETOM

[1K-4.3.1




ChopmynupyiiTe TOHSATHE U CBOMCTBA PEIIeTYATHIX (DYHKITH.

5 tun) 3aganue ¢ pa3BEPHYTHIM OTBETOM

54
VKkaKuTe THITBI HUMITYJIbCHBIX CHCTCM.

I1K-4.B.1

[lepeyeHb TeM KOHTPOJBHBIX PaOOT MO AMCHIUIUIMHE OOYYAIONIMXCS 3a04HON (HOPMBI
o0OydeHus1, IpeICTaBIeHbI B Ta0mie 19.

Ta6smma 19 — [lepeyeHb KOHTPOJIBHBIX PadbOT

Ne i/mm ITepeueHb KOHTPOJIBHBIX PabOT

He npenycmorpeno

10.4. MeTtoauueckie  MaTepuaibl,  ONpEAENSAIolUe  MPOLUEAyphl  OLEHUBAHUS
UH/IMKATOPOB, XapaKTEpU3YIOMIUX dSTanbl (HOPMUPOBAHMS KOMIIETCHLMH, COAEp)KaTcs B
JIOKQJIbHBIX HOpMaTuBHBIX akTax [YAIL, pernameHTUpYOIIMX TOPSAOK M MPOLEAYPY
NPOBEICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH U MIPOMEKYTOUYHON aTTeCTaluy 00y4JaroImnuXcs
'VAIL

11. Meroanueckue yKazaHus Ui 00Y4arOIIUXCs IO OCBOCHUIO JUCIUILTUHBI

11.1. Metoauueckre yka3zaHus [ OOYYAIOIIMUXCS IO OCBOCHHMIO JIEKIIMOHHOTO
Marepuania .

OCHOBHOE Ha3HAuYEHHWE JICKIIMOHHOTO MaTepuaja — JOTHYECKH CTPOMHOE, CHCTEMHOE,
rIyOOKOEe W SICHOE€ M3JIOKEHHE ydeOHOro marepuana. HasnaueHue cOBpEeMEHHOHN JIEKIIMH B
paMKax TUCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTH BCIO MH(OPMAIMIO 1O TeME, a B OCBOCHUU
GyHIaMEHTAIBHBIX MPOOJeM JUCIHHMIUIMHBI, METOJOB HAYYHOTO IIO3HAHUWS, HOBEHIIHMX
JOCTHIKEHUI HaydyHOUM MBICTU. B yueOHOM mpoliecce JIEKIHs BBIIOIHSET METOI0JIOTMYECKYIO,
OpPraHU3aIMOHHYI0 U MHPOpMamoHHYI0 (GyHKIUHU. JIeKus packpbpiBaeT MOHATHIHBIN anmapat
KOHKPETHOM 00siacTh 3HaHUs, €€ MpoOJeMbl, JaeT IEJbHOE MpEeJICTaBlIeHne O JAUCIUIUIMHE,
MOKa3bIBa€T B3aUMOCBS3b C APYTUMU AUCIUIUIMHAMM.

ILranupyeMble pe3yJabTaThl IPH OCBOCHUHU 00YYAIONIMMHUCS JICKIIMOHHOIO MaTepHaa;

— TIOJIYYEHHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAaHUW, YPOBEHBb
KOTOPBIX OINPEAEIISIETCS LEJIEBOM YCTAHOBKOM K Ka)KJ10M KOHKPETHOM TEME;

— TIONMy4Y€HHE OMBITa TBOPUYECKOM pabOTHI COBMECTHO C MPEIOIaBaTeleM;

— pa3BuTHE MNpodecCHOHANBHO-IETOBBIX  KAauecTB, JOOBU K  TpeaMeTy U
CaMOCTOSTEJIbHOI'O TBOPUYECKOTO MBIIIJICHUSI.

— TIOSIBJIEHHWE HEOOXOAMMOTro HHTEpeca, HEOOXOAMMOTO JIJIsi CAMOCTOSITEIbHON PabOTHI;

— TIOJy4eHHE 3HAHUW O COBPEMEHHOM YPOBHE pPa3BUTHS HAyKM M TEXHUKH U O
MIPOTHO3€ WX Pa3BUTHA Ha OJIMKANUIIINE TOJIBI;

— HAY4YUTHCS METOAMYECKH 00pabaThiBaTh MaTepuall (BBIACHATH TJIaBHBIE MBICTU U
MOJIOKEHUSI, TMPUXOAUTh K KOHKPETHBIM BBIBOJAM, IMOBTOPSITH HX B  Pa3IUYHBIX
bopMynupoBKax);

— TOTy4YeHHE TOYHOTO OHUMAaHUS BCEX HEOOXOJAUMBIX TEPMHHOB U TIOHSATHH.

JIeKUMOHHBIA MaTepuall MOXET COMNPOBOXKIATHCA JAEMOHCTpPAllMEl CIIAliIoB U
UCIIONIb30BAaHUEM pa3aTOYHOTO MaTepuajga TMpH MPOBEIECHUU KOPOTKUX JHUCKYCCHUH 00
OCOOEHHOCTSX MPUMEHEHHS OT/IETBHBIX TEMATHK 10 JUCIUTUINHE.

CTpyKTypa OpeaoCTaBICHHMS JSKIIMOHHOTO MaTepHana:

— KOMMEHTApUH K MPEIbIIYIICH JIEKITUU U OTBETHI Ha BOSHHUKIITE BOTIPOCHI;

—  HWBJIOKEHWE HOBOTO MaTepHalia Mo pacCMaTpruBaeMoOi TeMe;

—  JIEMOHCTpAIHs IPUMEPOB MPAKTUUECKOTO MPUMEHEHUSI pACCMOTPEHHOTO MaTepuana;

— OTBETHI Ha BOMPOCHI, BOSHUKIITKE B TIPOIIECCE JICKITHH.




I[HSI PasBUTHUA 'y CTYACHTOB HABBIKOB CaMOCTOSATCIBHOI'O OBJIAACHUSA TCOPCTHYCCKUM
MaTCepHraJioM psAd TEM AJUCHUINNIMHBI Ha JICKIIMOHHBIX 3aHATUAX MOXCET OaBaTbHCsA O630pH0, 4qTo
npeamnojgaracTt ux CaMoCTOATCIbHOC ACTAJIbHOC N3YUCHUC.

11.2. Metoau4ieckue ykazaHUs UIsi OOYYAIOIMIUXCS O TPOXOXKIACHUIO MPAKTUUYECKUX
3aHATUH

[IpakTHdeckoe 3aHSATHE SBISETCS OJHOW M3 OCHOBHBIX (DOpPM OpraHm3aiuu y4eOHOTO
rpoliecca, 3aKJIF0YarOIIasCcs B BHIIOJHSHUH O0YJarOIIMMUCS T0JT PYKOBOJICTBOM IIPETIOIaBaTeIs
KOMIUIEKCa YYeOHBIX 3aJaHUN C LEIbI0 YCBOSHUS HAYYHO-TEOPETUYECKMX OCHOB YUeOHOU
JTUCIUTIIIMHBI, TPUOOPETEHUS] YMEHUN U HaBBIKOB, OIIBITA TBOPUYECKOM JCSITCIBHOCTH.

[enpro MPaKTUYECKOTO 3aHSITHSI ISl 00YJAIOIIErocs SBISCTCS MPUBUTHE O0YUIAOIIHMCS
YMEHUH U HAaBBIKOB MPAKTHUYECKOU JEATEILHOCTH 110 U3y4aeMOU TUCIIUILINHE.

[Tnaaupyemblie pe3yabTaThl MPU OCBOCHUU 00yUYAIONTUMCS IPAKTHYSCKUX 3aHSATHI:

— 3aKperuieHWe, yriayOJeHue, paclIupeHHue W JAeTau3alius 3HAHUW TpU pPelIeHUU
KOHKPETHBIX 3a/1a4;

— pa3BUTHE IIO3HABATCIIBHBIX CIIOCOOHOCTEH, CaMOCTOSTEIBHOCTH  MBIIUICHHUS,
TBOPYECKON aKTHUBHOCTH;

— OBIIQJICHWEC HOBBIMH METOJaMH M METOJUKAMU HW3YYCHHS KOHKPETHOH y4eOHOI
JUCIIUIUINHEI,

— BBIpa0bOTKAa CMOCOOHOCTH JIOTMUECKOTO OCMBICICHHSI TONYyYEHHBIX 3HAHUU IS
BBIIIOJIHEHUS 3aJaHMIL;

— olecrneueHne palMOHAIBHOTO COYETAHHs KOJUICKTHBHON W MHIUBUAYAJIbHOU (GOpM
00y4eHusI.

TpeboBaHusl K NPOBEACHUIO PAKTUYECKUX 3aHITUN

IIpoBenenue mnpakTHUeCKUX padOT perylaMeHTUpYeTCs MpaBUJIaMHM OXpaHbl TpyAa M
TEXHUKA O€30MacHOCTH, YyTBEpKIeHHbIMH pekropoM [YAIL 3amanue Ha BBINONHEHUE
IOPaKTUYECKUX pPabOT oIpenensercss IMpenojaBaTeleM B COOTBETCTBUM C  HacTosIIeH
nporpaMMoil aucuuIUINHbl «HenuHelHble U aJanTUBHBIE CUCTEMBbl YIPABIEHUS» U YUEOHBIM
wiaHoM HampasieHust 27.04.04 (MeToauueckue yka3zaHUs MpPHUBEICHbI B JMYHOM KaOuHeTe
['YAID).

11.3. Meroauueckue ykazaHus A OOy4aroIMXCs MO BBIIOJIHEHUIO J1a00pPaTOPHBIX
pabot

B xozme BbIMONHEHHsS J1a0OpaTOpHBIX paboT oOyyaromuics JOJKEeH YriyOuTh H
3aKpenuTh 3HAHUS, NMPAKTUYECKUE HABBIKH, OBIIAJIETh COBPEMEHHONW METOIUKOW M TEXHUKOU
HKCIEPUMEHTAa B COOTBETCTBUM C KBAJU(HUKAIMOHHON XapaKTEpPUCTHKONW OO0ydaromerocs.
Boinonnenue nabopaTopHbIX pabOT COCTOMT U3 AKCHEPUMEHTAIbHO-IIPAKTUYECKOH, pacueTHO-
AHAJTUTUYECKON YacTe U KOHTPOJIbHBIX MEPOIIPHUITUH.

Breimmonnenue nabopaTopHbIX pabOT 00ydaromUMCS SIBJISETCS HEOTHEMJIEMOM YacThIO
U3yYeHHs] JTUCLMIUIMHBI, OIpenenseMoil y4yeOHbIM IUIAaHOM, U OTHOCHUTCS K CpEICTBaM,
00eCTIeYNBAIOIINM PEIICHUE CIISTYIOINX OCHOBHBIX 33/1a4 00yJaromerocs:

— TIpHOOpeTeHHEe HaBBIKOB HCCIEIOBaHMS TMPOIECCOB, SBIEHUH U  OOBEKTOB,
U3y4aeMbIX B PAMKax JTaHHOW JUCIUIUIHBI;

— 3aKpeIUIeHHe, Pa3BUTHE W JIETAM3aIlUs TEOPETHYECKMX 3HAHWM, TOJTYYCHHBIX Ha
JEKITHSIX;

— ToJIyueHHe HOBOM MH(OpMAIMH [0 N3y4aeMOH TUCIUIIUHE;

— T[pHOOpeTeHHe  HABBIKOB  CAMOCTOSITEIbHOM  paboThl ¢ J1abOpaTOpHBIM
000pyI0BaHUEM U TPUOOPAMH.

3amanne 1 TpeOOBaHM K ITPOBEIEHUIO JIA00PATOPHBIX PadOT




[IpoBenenue nabopaTOpPHBIX PabOT periIaMeHTHpYeTCsl MpaBUJIaMU OXpaHbl Tpylda M
TEXHUKH O€30MMacHOCTH, YTBEepXKIAeHHbBIMU pekTtopoM ['YAIL 3amanue Ha BBHINOJHEHUE
7a00paTOpHBIX PabOT ompeAenseTcs MpernojaBaTesieM B COOTBETCTBUM C  HACTOSIICH
nporpaMMoil aucuuIinHbl «HennHelHble U aJlanTUBHBIE CUCTEMBl YIPABICHUS» U y4EOHBIM
wi1aHoM HanpasieHus 27.04.04 (MeToaudeckue yka3aHHUsl NPUBEIEHBI B JUYHOM KaOHHETE
'YAII)

Crpykrypa u dhopma oTyeTa 0 1a0opaTopHOM paboTe

Otuet o nabopaTopHO# paboTe JOIHKEH COACPHKATH CIEAYIOIINE 00s3aTeNIbHBIEC Pa3/IeIbl:

e THUTYJIBHBIU JIUCT;

e IICTb BBINIOJIHEHUS JTaA0OPATOPHON PabOTHI;

e KpAaTKOE M3JIOKEHHE CYTH TPOBOJUMBIX IKCIICPUMEHTOB;

o Ppe3yNbTaThl 3KCIIEPUMEHTOB B BUAE Ta0IHIL, JIOT-(ailyioB, CKPHHILIOTOB, TPaHKOB;

e BBIBOJIBI 110 JJaOOpaTOpPHOI padoTe.

Jomyckaercss opopmiieHHE O0IIero oTrdera Mo JaOOpaTOPHOMY KypCy TOA €AWHBIM
TUTYJIBHBIM JIICTOM, TIPY 3TOM KaXKask OTJeNIbHAs pa0doTa 0pOpPMIISIETCS OTIACIIbHBIM Pa3JICIIOM.

TpebGoBanus k ohopMIIEHHIO OTYETa O TabopaTopHOi paboTe

Odopmienne oTdera o J1a00pPaTOPHON paboTe JOKHO COOTBETCTBOBATH TPEOOBAHUSAM
opopmienus TekcToBeix J0KyMeHTOB 'OCT 7.32-2017 u nopmatuBHbIM qokymeHTaM ['YAII
(https://guap.ru/standart).

11.4. Meroauueckue yKazaHus JUIsl 0OYyJaIOMIMXCS MO MPOXO0XKICHHIO CAMOCTOSITEIHHOM
paboThI

B xone BbINOMHEHUSI CaMOCTOSITEIBHOM pabOThI, 00yJarOUIUiicsl BBIMOIHAET paboOTy IO
3aJJaHUI0 U TIPU METOAMYECKOM PYKOBOJACTBE IpEroaaBaressi, HO 0e3 ero HemocpeICTBEHHOTO
y4acTusl.

Jns oOyyaromuxcst mo 3aoyHoi ¢opme OO0ydeHHs, caMOCTOsITeNbHas paboTa MOXKET
BKJIFOYATh B CEOSI KOHTPOIBHYIO padoTYy.

B mnpouecce BBIMOMHEHHUsSI CaMOCTOSITENbHOW paboThl, y oOydaromerocst (GopMupyercs
1enecoo0pa3sHoe IIaHUPOBaHKUE pabovero BpeMEeHH, KOTOPOE MO3BOJISIET UM Pa3BUBAaTh YMEHUS
¥ HaBBIKM B YCBOGHHHU U CHCTEMAaTH3allMU MPUOOpETaeMbIX 3HAHHM, OoO0ecreunBaeT BBICOKUMN
YPOBEHb YCIEBAEMOCTH B IMEpPHOJ OOY4YEHMs, MOMOraeT IOJYyYUTh HAaBBIKA IIOBBIIICHUS
pohecCHOHALHOTO YPOBHSL.

MetoauyeckumMi ~ MaTepuaiaMM,  HalpaB/SIIOIIMMH  CAMOCTOSATEIBHYIO  paloTy
00y4aroIUX CSSIBIISIOTCS:

— y4eOHO-METOAMYECKUI MaTepHal Mo JUCIUILINHE;

— METOAMYECKHE YKa3aHHs IO BBIMOJHEHUIO KOHTPOIBHBIX paboT (s 00ydaromuxcs
10 3a04HOU (hopme 0OyueHus).

11.5. MeTtoauueckue yKazaHus [UIsl OOYYaroIIMXCS TO MPOXOXKACHHUIO TEKYIIETro
KOHTPOJI YCIIEBAEMOCTH.

Texkymuil KOHTPOJb YCHEBAEMOCTHM NPEIyCMaTpPUBAaET KOHTPOJIb KayecTBa 3HAHUU
00yyYaroImuxcsi, OCYIIECTBISIEMOI0 B TEUEHUE CEMecTpa C ILIeJbI0 OLCHMBAHUS XO0Jla OCBOCHUS
JTUCIUTUIAHBI.

Texymuii KOHTPOJb YCIEBAEMOCTU CTYACHTOB IIPOBOJUTCSA IYTEM MOHUTOPHHIA
pe3yJbTaTOB BBINMOJIHEHUS JIAOOPaTOPHBIX pabOT, KOHTPOJIBHBIM BONpPOCAMHM Ha 3alluTe
nabopaTopHbIX paboT. Tak jxe BOZMOYKHO MPOBEICHHE TEKYILEro KOHTPOJIS B B (hOpME YCTHOTO
WJIM TUCBMEHHOTO KOHTPOJIBHOI'O OIIPOCA B TEUEHUE JIEKIIMOHHBIX 3aHITHH.



Pe3ynbpTaThl TEKyIIero KOHTPOJS MOTYT OBITh MPUHSATHI BO BHUMAHUE TPU MPOBEACHUHU
MIPOMEXKYTOUYHOU aTTECTAILIUH.

11.6. Meroauueckue ykazaHus i 00Y4arOLIUXCS MO MPOXOXKACHUIO MPOMEXYTOUYHOM
aTTECTALUU.

IIpomexxyrounass  arrectanuss  OoOy4yaroIIMXCsl — HpeJycMaTpuBaeT  OLIEHUBaHME
IIPOMEXYTOUHBIX U OKOHYATENIbHBIX PE3Yy/IbTATOB 00y4YeHMs MO aucuuiuiiHe. OHa BKIIIOYAET B
ceos:

— D9K3aMeH — ¢opma OIEHKM 3HAHHH, MOJYyYCHHbIX OOydYaloUmMMCsS B Ipolecce
U3y4eHMs] BCeH QUCLUIUIMHBI WIM €€ YacTH, HaBBIKOB CaMOCTOSATENIbHOW padoThl, CIIOCOOHOCTH
IPUMEHATh MX JUId PELICHUs NPAKTUYECKUX 3ahad. DK3aMeH, Kak IpPaBUJIO, MPOBOIAUTCS B
IEepUOJl SK3aMEHAIMOHHONW CECCHMM M 3aBEpIIAeTcs AaTTeCTALlMOHHON OLIEHKOH «OTIMYHOY,
«XOpOILI0Y», «YAOBIETBOPUTEIBHOY, «HEYAOBIETBOPUTEIBHOY.

IIpomexyTouHass arrecTanus MPOBOJUTCA Ha OCHOBE (DOHJA OLCHOYHBIX CPEJCTB,
npuseneHHoro B 1.10.3 maHHOM pabGoueil mporpaMmbl AUCLHUILINHBIL.

Cucrema OLEHOK IpH IPOBEIECHUU IMPOMEKYTOUHOM aTTECTAlMM OCYLIECTBISETCS B

cooTBeTcTBUU ¢ TpeboBaHusMu [lonoxeHuit «O TekylleM KOHTPOJE YCIEBAEMOCTH U
IPOMEXYTOUHOM arrectanuu cryneHToB ['YAII, oOywaromuxcs Mo mnporpaMmaM BbICIIETO
00pa3zoBaHUN.



Jluct BHeceHUsI U3BMEHEHUH B pabouyio MporpaMmy AUCHUILTAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOJIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit




