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Conepxanue

[enu, 3agaun 1 MJIAHUPYEMBIE PE3yJIbTAThl OOYYECHHUS 110 JUCITUTUTHHE
MecTo TUCIMIUIMHBI B CTPYKTYpe 00pa30oBaTEIbHON MIPOTpaMMBI
CrpykTypa u coaep:kaHue AUCIUTLITUHBI
Bunbl yue6HOM paboThl U TPYAOEMKOCTb

TeMarudeckuii 1mjiaH U3y4eHHs JTUCIUILINHEI (110 popMam oOydeHNs)
ConepxaHue TUCIUIUIMHBI

TemaTuka ceMMHAPCKUX/TIPAKTUUECKUX U Ja0OPATOPHBIX 3aHITHMA
TemMartnka BOPOCOB ISl CAMOCTOSITEILHOI'O U3y4YCHUS
YuebHo-MeToanuecKkoe U HHPOpMAIIMOHHOE 00ecIIeueHHe
Hopmartusnabie nokymeHThl 1 ['OCThI

OcHoBHas nuTeparypa
JlonoaHUTENbHAS TUTEpaTypa

DNeKTpOHHBIE 00pa30BaTENIbHBIE PECYPCHI
JIneH3noHHOE ¥ CBOOOJHO PacHpOCTPAHIEMOE MPOTPaMMHOE 00eCIIeYeHUE
CoBpemeHHbIe TTpodecCroHaNIbHbIC 0a3bl JAHHBIX U MH()OPMAIIMOHHBIC
CIIPaBOYHBIE CUCTEMBI
MartepuanbHO-TEXHUYECKOE 00eCIeueHHEe

Mertoauyeckue peKOMEHJaluu
Metoauyeckue peKOMEHIalUK 715 MPerogaBaTelis Mo OpraHu3alui 00y4eHust
Meroanueckue ykazaHus Jj1sl O0y4aroIIMXCs 110 OCBOCHUIO TUCIIUILIAHBI
CpenctBa aganTaldy NpenojaBaHus JUCUUILUIMHBI K TOTPEOHOCTAM
00yJaronmxcsi MHBAJIUJIOB U JIUI] C OTPAaHUYEHHBIMH BO3MOXXHOCTSAMHU
310pOBbsI

@OH/I OLIEHOYHBIX CPEJCTB
MeTo/ bl KOHTPOJIS U OLICHUBAHUSI PE3YJIbTATOB 00yUYEHUS

[IIxana u KpUTEpUU OLICHUBAHUS PE3YJIbTaTOB O0yUYCHUS

[Tpunoxenue 1
[Ipunoxenue 2



1. HEJIA, 3AJJAYY U IVIAHUPYEMBIE PE3YJIbTATBHI OBYYEHUS
MO JUCHUTIJIVNHE

K ocHOBHBIM meJsaM OCBOCHHA OJUCHHUIIIHHBI «CucTemMbl aBTOMAaTHYECKOI'O
YIPaBJICHUS» CICAYCT OTHCCTH:

o CdopmupoBaTh KOMIIETEHIIMA OOydYarOMIerocss B oOmactTu B 00JacTh
OCHOB TEOpHHM aBTOMATHYECKOTO YIPABICHUSA, HEOOXOIUMBIX IS
MCCJICIOBAHMS M TIPOSKTHPOBAHUS CHCTEM M CPEJCTB aBTOMATHU3AIlUU U
yTpaBICHHUS.

K ocHOBHBIM 3agavdaM OCBOCHUS OHUCIMIIIHNHBI «CucTemMbl aBTOMAaTHYECKOTO
YIIPpaBJIICHUA» CIACAYCT OTHCCTHU!

OCBOCHHE MPUHIUIIOB (YHKIIMOHUPOBAHUS U TIOCTPOCHHS MAaTEMaTHYECKUX
Mojiesield 00bEKTOB U CUCTEM HETIPEPBHIBHOTO U TUCKPETHOTO YIPABIICHHUS,
dbopMHpOBaHUE Y CTYJICHTOB COBPEMEHHOTO IIPE/ICTABIICHUS O TEXHUYECKUX
CpEICTBAaX aBTOMATHUYECKOTO YIIPaBJICHHUS,

pa3BUTHE y CTYJCHTOB HABBIKOB CAMOCTOSITEIILHO pellaTh KOHKPETHbHIC
TEXHOJIOTUYECKHUE U TPOCKTHHIE 3a/1a4H;

JaTh HEOOXOAMMBbIE 3HAHUS IS OCBOCHMSI CIIOCOOOB CHUHTE3a CpPEICTBAX
aBTOMATHYECKOTO YIIPaBJICHUSI U HAYYUTh OOOCHOBAHHO BHIOUPATH UX;
MO3HAKOMUTh C COBPEMEHHBIMM METOJIaMHM aHajiu3a U CHUHTE3a
JTMHAMUYECKUX CUCTEM C MCIOJIb30BAaHUEM THUIIOBBIX MAKETOB MPUKIIATHBIX
porpamwm;

YCBOECHHE OCHOBHBIX MOJIOKEHHII COBPEMEHHON TEOPUH ONTHUMAIbHOTO U
aJIaNTUBHOTO YIIPABJICHUS.

HHEPEYEHD IIVTAHUPYEMBIX PE3YJIBbTATOB OBYUEHUA

O AMCIUMIIVIMHE (MOAYJIIO), COOTHECEHHBIE
C INTAHUPYEMbBIMMU PE3YJIbTATAMHU
OCBOEHUS OBPA3OBATEJILHON TPOT'PAMMBI

B pesynbraTe OCBOEHUS AMCHUIUIMHBI Yy oOydaroumxcss (GopMupyroTcs
CJIEIyIOLME KOMIIETEHIIMN U JOJDKHBI OBITh JOCTUTHYTHI CIEIYIOUIUE PE3YJbTAThI
oOy4eHHsl KaK 3Tar (GOpMUPOBAHUS COOTBETCTBYIOIIUX KOMITETEHIIUH.

B pesyabTare

OCBOEHMS
Kona o0pa3oBaTebHOI IlepeyeHpb UIAHMPYEMBIX Pe3yJabTATOB
KOMIIETEHIIUM NMPOrpaMmbl 00y4eHMS MO0 TUCHMUILIHHE
o0yuaroumuiicst

JOJIKEH 00J121aTh




OIIK-1 .Cnocoben HNOIIK-1.1. 3maer MaTeMaTHUYECKHE,
CaMOCTOSITEJILHO €CTECTBEHHOHAYYHbIE W  COITMAIHHO-
pruoOpeTaTh, HKOHOMHYECKHUE METO/IbI TUTST
pa3BUBATh U WCITOJIB30BAaHUS B MPOQECCHOHATBHOMN
MPUMEHSTh JESATeTLHOCTH
MaTEMaTHYECKUE, NOIIK-1.2. Ymeer peliarthb
€CTECTBEHHOHAYUYHbIE, | HECTaHJIaPTHBIC npodeccruoHanbHbIe
COILIMAJIBHO- 3aJlayd, B TOM 4YHUCJIE B HOBOU WU
HKOHOMHUYECKHUE U HE3HAKOMOM cpene u B
npodeccuoHaNbHbIE MEXIUCIUTUIMHAPHOM ~ KOHTEKCTE, C
3HAHUS JJIS PEUICHUs] | IPUMEHEHHUEM MaTEeMaTUYECKHUX,
HECTaHJapTHHIX 33/a4, | €CTECTBEHHOHAYYHBIX, COIIMAJIbHO-
B TOM YHCJIC B HOBOM | DKOHOMHYECKHX U MPO(PECCHOHATBHBIX
WJIA HE3HAKOMOM 3HAHUMN
Cpele u B HOIIK-1.3. Barageer MeTomaMu
MEXIUCITUTUTMHAPHOM | TEOPETHYECKOTO U IKCIIEPUMEHTATHLHOTO
KOHTEKCTE HCCJICTOBaHMS O0OHEKTOB

npoeCCUOHATIBHON JIEATEIIbBHOCTH, B TOM
YUCJIe B HOBOW WJIM HE3HAKOMOM Cpefie U
B MEKJIUCIUTUIMHAPHOM KOHTEKCTE

OIIK-7. Cnocoben HOIIK-7.1. 3Haer  (QyHKUUMOHAIbHbBIE
aanTHPOBAThH TpeOOBaHMS K MIPUKIIATHOMY
3apyOexKHbIe MPOTPaMMHOMY o0ecreYeHu0 TUTSt
KOMITJICKCHI pEIICHMS aKTyaJIbHBIX 3a/1a4 IPEANPUSTAN
00paboTKH OTpaciv,  HaIMOHAJIbHBIE  CTaHIAPTHI
uHdopMaIuu u 00paboTKH uHbopMaIu u
aBTOMATU3UPOBAHHOTO | aBTOMATU3UPOBAHHOTO MTPOCKTUPOBAHUS
MIPOCKTUPOBAHUSA K NOIIK-7.2. Ymeer MIPUBOJIUTH
HYyXJ1aMm 3apyOeXKHbIE  KOMIUIEKCHI ~ 00pabOTKH
OTE€UYECTBEHHBIX uHpopMaluu B COOTBETCTBHUE  C
MPEeANPUATAN HaAIMOHATBHBIMU CTaHJapTaMH,

WHTETPUPOBATH C OTpaCIEBBIMU
WH()OPMAITMOHHBIMHA CHCTEMaMM
HOIIK-7.3. Bianeetr meToiaMu
HacTpoiiku uHTepderica, pa3padboTKu
M0JIb30BaTEILCKHUX 1A0JIOHOB,
TTOIKIJIIOYCHUS OMOJIMOTEK, T00aBICHUS
HOBBIX (DYHKITHI

OIIK-8. CnocoOeH NOIIK-8.1. 3Haer MeTonbpl W CpeACTBa
OCYILIECTBIISITh pa3pabOTKH MPOrPaMMHOTO 00ECIICUCHUS,
ahpexTuBHOE METO/IbI yIIPaBJICHUSA MPOEKTaMHU

yIpaBJIeHHE

pa3pabOTKH MPOTrpaMMHOr0 OOecreyueHus,




pa3palboTKoii CHOCOObI ~ OpraHM3alii  MPOEKTHBIX
IPOTPaMMHBIX JIAHHBIX, HOPMATUBHO-TEXHUYCCKHE
CPE/CTB U MPOCKTOB | IOKyMEHTHI (CTAHIAPTHI M PETJIAMEHTHI) 110
pa3paboTKe MPOTpaMMHBIX CPEACTB U

MIPOCKTOB
NOIIK-8.2. Ymeer BbIOWpaTh CpeaCTBa
pa3paboOTKH,  OIEHUBATh  CIOXKHOCTH
MIPOEKTOB, TUTAHUPOBATh pecCypchl,

KOHTPOJIMPOBATh CPOKH BBIMOJHEHUS U
OLICHUBATh KaueCTBO MIOJTY4YE€HHOTO
pesyJibTaTa.

HNOIIK-8.3. Bnaneer METOJaMH
pa3pabOTKM  TEXHUYECKOrOo  3aJaHusl,
COCTaBJICHUSI  IUIAHOB, pacrpeicicHus
3a/1a4, TECTUPOBAHUS M OLICHKU KadyecTBa
MIPOrPAMMHBIX CPEJICTB

2. MECTO JUCIIAIIVIMHBI B CTPYKTYPE OOII MATUCTPATYPBI

JucuumiHa OTHOCUTCSA K 00s3aTelnbHOM 4YacTh (4actu, (opMHUPYyEMOit
Y4YaCTHHKaMU 00pa30BaTeNIbHbIX OTHOIIEHU) 010Ka b1 «luciuuminasl (MOTyIH )».

JucuumiHa B3aMMOCBSI3aHA JIOTUYECKH M COAEPKATEIBHO-METOAUYECKUA CO
CHEAYIOMMNMU TucHuIInHaMu U npaktukamu OOIT:

e AHanu3 1 00paboTKa JaHHBIX,

e lIcKkyCCTBEHHBIE HEPOHHBIE CETH;

e Teopust aBTOMaTUUECKOTO yIPABICHUS;

¢ YueOHas (03HAKOMUTEbHAS) TPAKTUKA,

e [IpousBoicTBEeHHAs (TPOEKTHO-TEXHOJIOTUYECKAs) TPAKTHUKA;

e [IpousBoacreennas (HMP) npakruka;.

3. CTPYKTYPA U COAEP) KAHUE JUCHUITJIMHBI

OO0m1ast TPy 10€MKOCTh JUCIUIIUHBI COCTAaBJIsET 4 3aUeTHbIE €AUHUIIBI, T.€. 144
akagemudeckux yaca (u3 Hux 90 gacoB — camocTosTeNbHas paboTa CTYJIEHTOB).

Paznensl qucuuminabl « CUCTEMBI aBTOMAaTUYECKOTO YIPABICHUS» U3YUYarOTCs
Ha [EPBOM Kypce BO BTOPOM CEMECTPE.

dopma pyOeKHOTO KOHTPOJIS IO TUCITUTIIMHE — SK3aMEH.

Crpyktypa # coAepXaHUE JUCHUIUIMHBI «CHUCTEMBI aBTOMATUYECKOTO
YIPABJICHHS» IO CPOKAM UM BUIaM padboThl oTpaxkeHsbl B [Ipunoxkenun 1.

3.1. Buabl yueOHO# padoThl U TPYA0EMKOCTh (110 (hpopMamM 00yueHus )
Ounas popma o0yueHust




Ne Buna yuyeOHoi padoThl KosuuecTBo CemecTpbl
n/n 4acoB 2
1 |AynutopHble 3aHATHUS 54 54
B Tom yucie:
1.1 |[Jlekmum 18 18
1.2 |CemuHapcKue/mpaKkTHUIECKHE
3aHIATHS
1.3 |JlabopaTopHbie 3aHATHS 36 36
2  CamocTrosTenbHas padoTta 90 90

B TtoMm uucie:

2.1 BrInoJiIHEHHE CAaMOCTOSTEILHBIX 86 86
MPAKTUYECKUAX 3aHATUH

2.2 |TectmpoBanue 4 4

3  IIpomexyTouyHasi aTTecTaIs

DK3aMeH

Hroro: 144/4 144/4

0

3.2.TemaTnueckuii JIaH U3yYeHUs] TUCHUILINHBI (10 dopMaM 00yUeHNs )




Ounas ¢popma o0yueHust

/o

Pa3nensl/TeMbl
JIACHUIUINHBI

TpynoemkocTsb, yac

Bcero

AynutopHas pabota

Jlexuu

CemuHapckue/mpa

KTHNYCCKUC

RATATIAA
JlaGopaTopHbie

3aHATUA

[IpakTnueckas

IIOATrOTOBKA

CamocrogrebHas
pabora

Tema 1. BBenenme. Ilpeamer,
3aJa4Yd M COJepP:KaHue TUCIHUILINHBI
Iloustne CUCTEMBI. Onpenenenue,
Kpatkas  uctopuss  BO3HUKHOBEHHS
cucteM. O  TepMHUHE  «CHCTEMay.
[Ipenmer, 3amaun W COJEpKAHUE
TUCIUIIINHEI. MeTonapl
MaTEMaTHYECKOTO OIUCAaHMsI OOBEKTOB U
CHCTEM YIIPaBJICHUSA

N

[EnY
o

Tema 2. MeTtoabt
MaTeMATH4eCKOro yIpaBJeHus.

Knaccuduxanus AJIEMEHTOB
CHUCTEM aBTOMATHUYECKOTO YIIPABJICHHUS.
[Tpumepsl 00BEKTOB yIIpaBICHUS.

CraTudeckue CBOMCTBA 3JIEMEHTOB
U cucrteM (COEIMHEHHUS CTaTUYECKUX
AJIEMEHTOB, JIMHEAPHU3aIUs CTATUYECKUX
anemeHToB). Kiaccudpukauus cucrem
yrpasiaeHus (110 IPUHITUITY YIIPABICHUS,
M0 BUIY YMPABJISIOUIETO BO3JEHCTBUS,
10 YUCITY KOHTYPOB).

10

Tema 3. MeTtoabl
MATEeMATHYECKOI0 ONMUCAHNSA
00bEKTOB M CHCTEM YIIPaBJICHHSI.

Knaccuduxanus CUCTEM
yrOpaBieHus (M0 YUCIYy PEeryJIMPyeMbIX
apaMeTpoB, TI0 XapaKTepy CUTHAJIOB, IO
CTEIIEHH  CIIOKHOCTH  CHCTEM,  IIO
BEJIMYMHE OINMMOKH B YCTAaHOBHUBIIEMCS

10




COCTOAHHMHN H B 3aBHCHMOCTH OT €IO
MaT€MaTHu4YCCKOIro OHHC&HHH).

Tema 4. MeTtoabl
MaTeMaTH4ecKOro ONMUCAHUS
00bEKTOB M CUCTEM yNPaBJICHUS.

XapakTepUCTUKU (CTAaTUYECKUE U
TUHAMUYECKHE) CHUCTEM H OOBEKTOB
yIIpaBIICHUS. Jlunamuueckue
(BpeMEHHBIE) XApAaKTEPUCTUKH CHCTEM
ynpasienus. [Ipeo6pazoanue Jlamnaca.
OcHOBHBIE CBOMCTBa IPeOOpPa30BaAHUS
Jlamnaca. [lonssiTiE  mepenaToYHOU
byHKIIIH u epeIaTOYHOTO
kodddunrienta. Tumnosbie BpeMEHHBIE
XapaKTePUCTHUKU: UMITYJIbCHAS
XapaKTepUCTHKA, nepexoiHast
XapaKTePUCTHKA.

[IpeoOpazoBanue dypse.
YacTtoTHass (QyHKIUS W  YaCTOTHBIC
XapaKTePUCTUKU CUCTEM YTIPABJICHHUS.

12

Tema 51 5./lunamMuveckne 3BeHbs
U THUIOBbIEe COeJIMHEHUS] 3BEHbEB
CHCTEeM YNPaBJICHHS.
Omnpenenenrne AMHAMUYECKOTO 3BEHA.
[lepedens u knaccupuranus
JTUHAMUYECKHX 3BEHBEB CUCTEM
yIpaBiieHHs. BpeMeHHbIE U YaCTOTHBIE
XapaKTEPUCTHKHU allepHOJUIECKOTO
3B€HA NIEPBOr0 MOPSAAKA

12

Tema 6. AHaiIU3 yCTOWYHBOCTH
JIMHEeNHBIX HeINpepbIBHBIX CAP
(ICO).

Onpenenenue ycroitunBoctu JICC

12

Tema 7. AHaau3 KadecTBa
JIMHEeNHBIX HeNnpepbIBHBIX CAP
(JICC).

TpeOoBanus, TpPEIbABIIEMbIE K
JBYM CHCT€MaM Uil CPAaBHUTEIBHOTO
aHAJIN3a KayeCTBa.

Metonnsl onenku kadyectBa CAP.
IIpsimble II0Ka3aTesIn KayecTBa

12




10

pPEryJINpOBAaHMUS CHUCTEM  YNPABJICHUS.
KopHuessie II0Ka3aTenun KayecTsa.
YacToTHBIE METO/IBI OIIEHKU Ka4yeCTBa.

8 Jekuus 8. HeueTkne MHOKECTBA 4 6 12
B HeYeTKOM yNpaBJeHHM.
Heuetkue MHO’KECTBA:

MPUHAAJIEKHOCTh MHOXECTBY; CBOMCTBA
HEYETKUX MHOKECTB;

[TpuHmn 0000IIEHHUsST U HEYETKas
apudmeTrka,  NpUKIAAHBIE  3aJa4yd
HEYETKOH JIOTUKH;

Hroro 18 36 90

3.3. Coaep:xxaHue TUCIUNINHBI

Tema 1. BBenenue. [lpeamer, 3anaum u coaep:kaHue Tucuunanubl [Tonstue
cucrtembl. Omnpenenenue, KpaTkas uctopus BO3HUKHOBEHUA cucteM. O TepMHUHE
«cucreman. Ilpenmer, 3amaun W cOolaep)KaHWE  JUCUMIUIMHBL. ~ MeTonbl
MaTEMaTUYECKOro OMUCaHUsI 00bEKTOB U CUCTEM YIIPABJICHUS

Cuctemsbl. Buapl cucteM. Knaccudukaius. OCHOBHBIE MOJO0KEHUS, TOHATHS U
onpenenenus. Knaccuduxanus cucrem. JuHamuueckue cuctembl. OnucaHwue.
MaTtMaTtnueckue MOJEIH.

Tema 2. MeToasl MATEeMATHYECKOI0 YIIPABJICHHUS.

Knaccudukanus 31eMeHTOB CUCTEM aBTOMATUYECKOTro ynpaiieHud. [Iprumepbl
OOBEKTOB yIPABJICHHUS.

CraTudeckue CBOMCTBAa 3JEMEHTOB M CHCTEM (COCIMHEHHUS CTaTHYECKHUX
AJIEMEHTOB, JIMHEAapHU3alMsl CTaTHYecKux asyeMeHToB). Kiaccudukamms cucrem
yOpasiieHHs (M0 MPUHLHNITY YIPABJICHHS, 10 BUAY YIPABISIIOLIETO BO3IEUCTBUS, IO
YUCITy KOHTYPOB).

Tema 3. Meroabl MaTeMaTH4eCKOro ONHMCAHUS OOBEKTOB H CHCTEM
ylpasBJIeHHS.

Knaccudukanus cucrem ynpapiieHUs (110 YUCITY PEryJUPYEMbIX MapaMmeTpoB,
MO0 XapaKTepy CUTHAJIOB, MO CTENEHU CIOKHOCTU CUCTEM, MO BEJIMYMHE OIIMOKHU B
YCTAaHOBUBLIEMCSI COCTOSIHUM U B 3aBUCUMOCTH OT €r0 MaTeMaTH4E€CKOTO OMUCAHUS).

Bunbl u onucanue 3anaromux BozaencTeuid. [lonsarue sapdextuBHOCTH pabOTHI
CUCTEMBI U €€ CBSI3b C ONTUMAJIbHBIM yIIPaBJICeHHEM. MeTO bl ONTUMU3ALINH.

Tema 4. Meroabl MaTeMaTH4YeCKOr0 ONHMCAHUS O0OBEKTOB H CHCTEM
ylpasBJieHHS.

XapakTepucTUKu (CTaTUYecKue M JUHAMHYECKHE) CHUCTEM M OOBEKTOB
ynpasieHus. JluHamMudeckue (BpPEMEHHBIE) XapaKTEPUCTHUKU CHCTEM YIPABJICHHS.
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[Tpeo6pasoBanue Jlannaca. OcHoBHBIE CBOMCTBa npeoOpa3zoBanus Jlamnaca. [lonsitue
nepenaToyHo (YHKIMU U TepenaTodyHoro koddduumenta. TumoBsie BpeMeHHBIC
XapaKTEepUCTUKN: UMITYJIbCHAS XapaKTEPUCTHUKA, IEPEXOTHAS XAPAKTEPUCTHUKA.

[IpeobpazoBanne Dypbe. YacToTHast GHYHKIUS U YACTOTHBIE XapaKTEPUCTUKU
CUCTEM YIIPABIICHUS.

Tema s 5.luHaMn4yecKkue 3BeHbsl U THIIOBLIE COCIUHEHUSA 3BEHbEB CHCTEM
yIpaBJICHHA.

Onpenenenve AuMHaMU4YecKoro 3BeHa. llepeyeHp W Kiaccudukanus
JUHAMUYECKUX 3BEHBEB CHCTEM  YIPABICHHUA. BpeMeHHble H  4YacTOTHBIC
XApaKTEPUCTUKU allepUOAMYECKOTrO 3BEHAa IIEPBOrO MOpsaka. BpeMeHHble
YaCTOTHBIE XAapaKTEPUCTUKU KOJEOATENbHOTO 3B€HA. BpeMeHHble M 4YacTOTHBIC
XapaKTEepUCTUKNA KOHCEPBATUBHOTO 3B€HA. BpeMEHHbIE U 4aCTOTHBIE XapAKTEPUCTUKHU
3B€Ha 4YHMCTOro 3amna3jpiBaHus. CoOeIMHEHUs >SJIEMEHTOB U IpeoOpa3oBaHUE
CTPYKTYPHBIX CXE€M IpH MOCIEAOBATEIIbHOM, MapajyIeIbHOM U C OOpaTHOM CBA3BIO
COCIMHEHUA 3BEHbEB. YyBCTBUTEIBHOCTh M  CTAOWJIM3HPYIOIIME CBOMCTBA
OTpULIATEIBHON 0OpAaTHOM CBA3H.

Tema 6. AHaIu3 ycTOHYUBOCTH JMHEeHBIX HenpepbIBHBLIX CAP (JICC).

Ompenenenue ycronuuBoctd JICC. Ilpumepsr ((usuyeckas TpaKTOBKa
YCTOMUYMBOCTH). Y cTOHYMBOCTH 10 JIssmyHoBy. [loHATHE KpUTEpUEB YyCTOWYUBOCTH.
KopHeBoil kputepuii yCTOMYMBOCTH CHCTEM YIPABIECHUS — JIOCTATOYHOE YCIIOBHE
yCTOH4YMBOCTU. Asredpandeckue Kputepuu ycroiunoctu. Kpurepuil yctohunBoctu
['ypBuna. OnpeneneHne KPUTUYECKOTO 3HAYCHUS KOAPPUIIUEHTA YCUIIEHUS CUCTEMBI
aBTOMAaTU4eCKOro ympasieHus. I[IpuHnmn aprymenra. Kpurepuii ycroiunBocTH
MuxaitnoBa. OnieHKa yCTOMYMBOCTH CUCTEMBI IO KpUTEPUIO Muxaiiiosa.

YacToTHpl KpuTepuid ycronuumBocTh HaikBucra. 3amacbl yCTOMYHMBOCTH.
Kpurepnii ycroumBoctn 1o BeimHerpaackomy. /lparpamMma yCcTOMYMBOCTH 11O
Beiiaerpaackomy.

Tema 7. Anaiu3 kadecTBa JuHeilHbIX HenpepbIBHBIX CAP (JICC).

TpeOGoBanus, NpeabsIBIsSEMbIE K IBYM CHCTEMaM JJIsi CPABHUTEIILHOTO aHAJIA3a
KAa4eCTBa.

Meronp! onieHku kauectBa CAP. [IpsiMble mokazarenu kauecTBa peryJIMpoOBaHUs
cucreM ynpasieHus. KopHeBble nokasarenn KadecTBa. YacTOTHBIE METOABI OLICHKU
KAa4eCTBa.

TouHOCTh perynupoBaHus cucteM ympasieHus. Cratuyeckas ommoOKa.
Koaddummentst ommbok. Metonuka pacuera. XapakTEpUCTUKU CUCTEM YIIPABICHUS:
MHBAapPHUAHTHOCTH, POOACTHOCTh, UyBCTBUTEIILHOCTD, PEAIN3YEMOCTb.

Metoasb! koppexkuuu cucrembl. Cuare3 CAY no tpedyeMbIM moKa3aTeJ M
KayecTBa.

[TocTaHoBKa 33124 KOPPEKLIUN CUCTEM.

CnocoObl BKIIIOUEHHS] KOPPEKTUPYIOUTUX YCTPOUCTB.

IToctpoenue xenaemon acumnrornueckon JIAUX cucteMsl ynpaBieHus.

Jleknus 8. HeueTkne MHOkeCTBa B HEYETKOM YIIPaBJIEeHUH.

Heuerkne MHOXECTBAa: NPHUHAIIEKHOCTb MHOMKECTBY; CBOMCTBA HEUYETKUX
MHOYKECTB;
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[Tpunumn 00001eHNs 1 HeYeTKas: apu(METHKA; IPUKIAIHBIEC 3aJa4l HEYETKOU
JIOTHKHU;

@dopMbl IPECTaBICHNUS HEYETKIX MHOKECTB M UX KOMITbIOTEpHAs peau3alusi;
JMHTBUCTHYECKAsT MOIU(PUKALINA HEYETKUX MHOXKECTB.

3. 4. TemaTuKa CeMHMHAPCKUX/MPAKTHYECKUX U JIA0OOPATOPHBIX 3aHATHIA

Jlabopamopnwie pabomut

JlaboparopHas pabota Nel «/[uHamuueckue 3BEHbSI U TUIIOBBIE COCIUHEHUS
3BeHbEB B CY».»

Jlabopatopnas pabota Ne2 «.YcroiunBocts JICC. Anredpandeckue u
YaCTOTHBIEC KPUTEPHUH YCTOMIHBOCTH

JlaGoparopHas pabota Ne3 «AnHanu3 kadectBa HenpepblBHBIX CY. TOYHOCTH
perynupoBanus CY.»

JlabopatopHass pabota Ned  «MeToabl KOPpPEKIMHM M TMOCTAHOBKA 3aJa4yu
KOPPEKIIUU CUCTEM YTIPABIICHUS

JlabopatopHas pabora Ne5 «HedeTkre MHOKECTBA B HEYETKOM YIIPABICHUN)

JlabopatopHast pabora Ne6 «Heuerkune mnpasuia BbiBoga. CdopmynupoBaTh
HEYETKHE MpaBuia JiJIsl BHIOpaHHON TeMaTHUKU UCCIICAOBAHMS.»

JlabopatopHas pabota Ne7 «S3biku nporpammuposanus LD, FBD
MIPOMBIIIUICHHBIX KOHTPOJIEPOB.»

Jlaboparopnas padota Ne8 «IIpombiiiieHHbIe KOHTpOJUIepbl. Hanucanue
HEUYETKUX MpaBui BbiBoAA 1is1 CY KOHTPOIIEPOM.»

Jlns npoBeneHuss jgabopaTOpHBIX padOT TpeOyeTcss KOMIBIOTEPHBIN KJlacc.
0OBEJIEHHBIN B JIOKAJbHYIO CE€Th C BbIXOJOM B MHTepHeT. KoMIbloTephl 10MKHbI
OBITh OOBEAWMHEHBI JIOKAIHHOW ceThlo. HeoOXoauMm BbIXOA B TJI00ATBHYIO CETh
Wutepuer. Tpebyemoe mporpamMMHoe oOecrieueHHeM: KOMIIIATOP si3bika Python,
TEKCTOBBIN penakTop, oducHsii naket LibreOffice.

KomneroTepHslii Ki1ace AOKEH UMETh BO3MOXHOCTh OOHOBJICHUS U YCTaHOBKHU
JOTIOJIHUTEIBHOTO CBOOOAHO PaCIpOCTPAHSIEMOI0 IPOrPaMMHOr0 OOecTeueHusl.

3.1TemaTnka KypcoBbIX NPOEKTOB (KYPCOBBIX PadoT)

He npedycmompeno

3.2 TemaTnka BONPOCOB VISl CAMOCTOSITEJIbHOT0 U3y4YeHUS

* S3biku mporpammupoBanusi LD, FBD npoMbIIIeHHBIX KOHTPOJIIEPOB. .
* TouHOCTB peryJMpoBaHus CUCTEM YIIPABICHHUS.

Craruueckas ommoka. KoadduimeHTs! ommooxk.

Meroauka pacyera.
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XapakTepUCTUKU CHCTEM YIPABICHUSA: HHBAPUAHTHOCTb, pPOOACTHOCTD,
YyBCTBUTEIBHOCTD, PEAIU3YEMOCTD.

4. YyeOHO-MeTOAMYECKOEe U HH(OPMALTMOHHOE o0ecriedeHne

4.1HopmatuBHbIe 10KyMeHTHI U 'OCThbI
1. TOCT 7.0.96-201 Cuctema cTaHIapToB 10 HHPOpMALIUU, OUOTUOTEUHOMY U

U3/IaTeILCKOMY JIely. OJeKTpoHHbIe OubmmoTeku. OcHoBHBIE BHIBI. CTpyKTypa.

Texnonorus popmupoBaHus.

2.

I'OCT P 43.0.12-2018 ba3bl 3HaHUN B TEXHUYECKOU AEATEIHLHOCTH.

3.TTOCT P M3K 60770-3-2016 JATUYNUKU JIA ITPUMEHEHNU A B
CUCTEMAX VIIPABJIEHNM A ITPOMBIIIJIEHHBIM ITPOLECCOM. YacTs 3.
MeTtoapl OLIEHKH XapaKTEPUCTUK MHTEIJIEKTYAJIbHBIX JATYMKOB

4

1.

2.

4.1. OcHoBHasi IUTEpPaTypa
baxanos, B. JI. Teopus aBTOMaTH4eCKOro yrnpaBjieHus : yueOHoe nocooue /
B. JI. baxxanoB. — Camapa : CamI ' YIIC, 2016. — 47 c.
Junamuka nosnera: yueOHuk / A. B. Eppemos, B. @. 3axapuenko, B. H.
Ogsuapenko, B. JI. CyxanoB. — MockBa: Mammnoctpoenune, 2011. — 776 c.

4. Hapoeoxubiii, B. A. Jlunamuka : ydyeOHoe mocobue / B. A. Hapweokubiil, —

Mocksa : HUAY MU®U, 2012. — 168 c.

4.2. JlomoiHUTEJbHAS JUTEpaTypa

. @uxrenronsl], . M. Kypc nuddepeHmanbHOro © HMHTErPaTbHOTO

UCYHUCIIeHus : yueOHuK : B 3 Tomax / I'. M. @uxtenroinbil. — 14-e uzn., crep.
— Camnkrt-IlerepOypr : Jlanp, 2020 — Tom 1 — 2020. — 608 c.

. Maremaruka : MmeTonuueckue ykazanus / cocraputenu JI. W. 3aropckas, O. 1.

Hesneposa. — Cankrt-IletepOypr : CIIOI'Y T'A, 2012. — 39 c.

['OCT 20058-80 JIlunamuka neTaTenbHBIX ammapaToB B arMochepe. TepMuHsl,

onpeesieHus] 1 0003HaAYCHUS

3.

Konosanos, b. U. Teopusi aBToMaTH4YECKOT0 yNpaBiIeHUs | yueOHOE TTocoOue
/' b. 1. Konoanos, FO. M. JlebeneB. — 5-e usn., crep. — Cankrt-IletepOypr :
Jlanp, 2020. — 220 c.

Uennoxkos, 0. H. KBaTepHUOHHBIE MOAEIHN U METO/bI TUHAMUKH, HABUT AU
U ynpasienus aBuwxeHuem : monorpadus / FO. H. YennokoB. — Mockaa :
OU3SMATIINUT, 2011. — 554 c.
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5. MaremaTruecKkue MOJENH JUHAMHUKU JBUKCHHUS JIETATCIBHBIX alllapaToB:
yaebHoe nmocobue / T. FO. Jlememonok, A. A. Cuzosa, H. E. bapanos, B. A.

CannukoB. — Cankrt-IleTepOypr c.

4.3. DaekTpoHHBbIE 00pa3oBaTebHbIE PeCypPChl

1. D0P B pazpaboTke

4.4, JlMueH3MOHHOEe W CBOOOJHO pacnpocTpaHsieMoe NMPOrpaMMHOe
o0ecmeuyeHue

Cpena paspabotku Microsoft VisualStudio ¢ ycTaHOBIEHHBIM ITaKeTOM
pacmmpenus s3bika Python
Oducnerii maker Libre Office wim Microsoft Office

4.5.CoBpemenHnbie mnpodeccuoHabHbIe 0a3bl JaHHLIX M HMHGOPMALMOHHBbIE

gk wn

o

w

6.

CIIPAaBOYHbBIC CHCTEMbI

CnpaBouHo-tipaBoBass  cuctembl  «Koncynbprantllntoc:  Hexommepueckas
uHTepHEeTBepcus» https://www.consultant.ru/online/
OdunuanbHbIil THTEPHET-TIOPTAJ IpaBoBoi nHPopMariuu http://pravo.gov.ru
Poccuiickas HarmonanpHas 6ubamorexa http:/ www.nlr.ru
OBbC «YHuBepcuterckas OubanoTeka onnan» https://biblioclub.ru/index.php
EnuHoe okHO moctyma k oOpasoBarenbHBIM pecypcaM DemepanbHbIA MOpTaT
http://window.edu.ru
Hayunas snexkrponHas 6ubnuoteka http://www .elibrary.ru
Poccuiickas rocynapctBeHHast oubdnuoteka http://www.rsl.ru

MarepuajbHO-TEXHHYECKOE 00ecreyeHue

. KOMHBIOTCpHBI@ KJIaCCbl C OCHAIICHHUCM: CTOJIbI, CTYJibiA, ayAUTOpPpHAsA OOCKa,

WCIIOJIb30BAHUE IIEPEHOCHOIO MYJBTUMEAUMHOTO KOMILIEKCA (MEPEHOCHOM
POEKTOpP, NEPCOHAIBHBIN HOYTOYK).

[TepconanbHbIE KOMIBIOTEPHI, MOHUTOPBI, MBILIKH, KJIaBUaTyphl. Pabouee mecto
MPENnoAaBaTelIsi: CTOJ, CTYIL.

AyauTopusi JUisl CAMOCTOSITEIbHOM padoTHhI.

bubmmoTreka, YuTANBHBINA 3aIl.

MeToanyecKkue peKOMEeHAAUU

6.1. Meronnueckue peKOMEHIAUMH IS MpenojaBaTe/isi MO OPraHU3aAlUH

o0yueHust
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1. IIpu moAroToBKE K 3aHATHUSIM CIEAYET MPEIBAPUTEIBLHO MPOPadOTaTh MaTepUal
3aHATHS, MPEIYCMOTPEB €ro IMojJadyy TOYHO B OTBEAEHHOE JUISl 3TOr0 BpEMS
3aHaTusA. CrenyeT MOATOTOBUTH HEOOXOAWMBIE MaTepHallbl — TEOPETUUYECKUE
CBelleHMs, 3amaund U ap. [Ipu mpoBeneHUM 3aHATHSA ClEAyeT KOHTPOJIUPOBATH
nojayy marepuaja M pelieHue 3aJaHuid C y4yeToM Y4eOHOro BpEMEHH,
OTBEJEHHOTIO JIJISl 3aHATHUS.

2. Ilpu npoBepke pabOT U OTYETOB CIEAYET YUUTHIBATH HE TOJBKO MPABMIBHOCTD
BBITIOJIHEHUS 3aJlaHUM, HO U ONTUMAJILHOCTh BBIOPAHHBIX METOJOB PEIICHMS,
MIPABWJIBHOCTH BBITIOJIHEHUS BCEX €TO IIAroB.

3. Ilpm opranmzanmuu ¥ TPOBENCHUS 3K3aMEHOB B IMPAKTUKO-OPHEHTHPOBAHHOMN
dopMe creayeT HCMONB30BaTh YTBEPXKACHHbIE Kadeapoit Metoauueckue
pPEKOMEHJAIU Y.

6.2. MeTouuqecmle YKaszaHuA Qs Oﬁy‘lalOI]_lI/IXCH IO OCBOCHHIO JUCHUIIJIMHBI

[Tonyyenue yriyOJIEHHBIX 3HAHMM 1O JUCHUIUIMHE JOCTHTaeTCs 3a CUET
aKTUBHOW  CaMOCTOATENIbHOM  paboThl  oOydarommxcs. Beigensembie  4achl
1€J€CO00pa3HO UCTIOIB30BATh JUIsl 3SHAKOMCTBA C YUYEOHOM 1 HAy4YHOU TUTEpaTypoit 1o
npoOemMaM JUCIUIUIUHBI, aHAIW3a HAYYHBIX KOHIICTIIIHUHA.

[IpomexxyTouHas arrectanus oOydaroumxcs B (opme 3adera MpoOBOAUTCS IO
pe3yJbTaTaM BBITIOJIHEHHSI BCEX BUJIOB Y4€OHOM paObOThI, TPETyCMOTPEHHBIX YUeOHBIM
IJJAHOM MO JaHHOW JUCHUIUIMHE (MOAYJII0), P STOM YUYUTHIBAIOTCS PE3YJIbTAThI
TEKYLIEr0 KOHTPOJISI YCIIEBAEMOCTH B TeueHHEe cemectpa. OIlleHKa CTENneHH
JIOCTUXKEHHUS 00YUaIOIUMUCS TUIAHUPYEMBIX PE3yJIbTaTOB OOYUEHHUS MO JUCIUTIINHE
MPOBOJIUTCS MPENOAABaTENEM, BEAYIIUM 3aHATHS MO JUCUUIUIMHE METOJA0M
AKCIEPTHOW ONEHKU. [lo WTOoram mnpoMeEKyTOUHOM aTTecTaluuu IO AUCHMUILUIMHE
BBICTABIIACTCA OILIEHKA «OTJIMYHO», «XOPOLIO», «YIIOBJICTBOPUTEIBHO» WM «HE
YIOBJIETBOPUTEIBLHO.

K mnpomexyTo4yHOW arTecTanid JOMYyCKAlOTCS TOJIBKO  OOydaromiuecs,
BBITIOJIHUBIIIME BCE BUBI YI€OHON pabOTHI, IPEAyCMOTPEHHBIE paboyeit mporpaMmoi
1o JUCUUTUIMHE «ICKYyCCTBEHHBIE HEUPOHHBIE CETH.

6.3.CpeacrBa ajganTtauMud MNpPenoJAaBaHUsl JAUCHUIVIMHBI K MNOTPEOHOCTAM
o0y4yaromuxcsi WHBAJUAOB W JIMI ¢ OrPAHUYEHHBIMH BO3MOKHOCTSIMU
310POBbS

[Ipu HEOOXOAMMOCTH B 00pa30BaTEIHLHOM IIPOIIECCE MPUMEHSIOTCS CJICIYIOIIHE
METOJIbI ¥ TEXHOJOTUM, 00JIeryaronuye BOCIpusATUe UHPOpMAIIMK 00yYarOITUMHUCS
WHBAJIMIAMHU U JUIAMUA C OTPaHUYECHHBIMU BO3MOKHOCTSIMU 37I0POBbS: - CO3/IaHUE
TEKCTOBOM BEpCHUM JIFOOOTO HETEKCTOBOTO KOHTEHTa JUIsl €ro BO3MOKHOTO
npeoOpa3oBaHusi B  ajdbTepHATUBHBIE (OPMBI, YIO0OHBIE JJI  Pa3JIMUYHBIX
MOJIb30BATEIICH;
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* CO3/1aHME€ KOHTEHTAa, KOTOPbI MOXKHO MPEICTaBUTh B Pa3iMuYHbIX BuAax Oe3
NOTEpU  JAHHBIX WM  CTPYKTYpbl, MPEIyCMOTPETh  BO3MOYKHOCTh
MacIITa0OUpOBaHUSI TEKCTa W U300paxeHWid 0Oe3 TMOoTepu KauecTsa,
IPEyCMOTPETh JOCTYHOCTh YIIPaBJICHHU KOHTEHTOM C KJIaBUaTypBbl;

* CO3J]aHME BO3MOKHOCTEH JJIsi O0Yy4alolUXCs BOCHPUHUMATH OJHY U Ty K€
uHOpPMAIIMI0O M3 pa3HBIX HCTOYHHKOB, HAlpUMEp, TaK, 4YTOOBI JIMIA C
HapYLIEHUSMU CIIyXa MOJydadd UHQOPMALUIO BU3YaJlbHO, C HAPYIICHUSAMHU
3pEHUs ayAUalbHO;

* IPUMEHEHUE TPOrPAMMHBIX CpPEICTB, OOECMEUYHBAIOMINX BO3MOXHOCTh
OCBOCHHUS HABBIKOB M YMEHHUH, (OPMUPYEMBIX JUCHUILUTUHOW, 3a CUET
aIbTEPHATUBHBIX CIOCOOOB, B TOM 4YHCJIE€ BUPTYaJdbHBIX JabopaTtopuii u
ACCUMWIALIMOHHBIX TEXHOJIOTUH;

* IpUMEHEHUE AWCTAHIIMOHHBIX O0Pa30BATEIBHBIX TEXHOJOTHH IJIS TMepenadyu
uHGOpMaIlMK, OpPTraHU3alUU PA3TUYHBIX (POPM HHTEPAKTUBHON KOHTAKTHON
paboThl 00yUaroIerocs ¢ mpernojiaBaTesieM, B TOM Yucie BeOMHAPOB, KOTOPbIE
MOTYT OBITh HWCIOJB30BAaHBI JJIsi TPOBEICHUS BHUPTYaIbHBIX JIEKIIUH C
BO3MOXXHOCTBIO ~ B3aMMOJEMCTBHSI BCEX YYaCTHUKOB JIMCTAHIIMOHHOTO
oOyueHus, MPOBEACHUS CEMHUHApPOB, BBICTYIUICHHUS C JOKJIAJaMH W 3aIUThI
BBINIOJIHEHHBIX Pa0OT, MPOBENEHUS TPEHUHIOB, OpraHU3alui KOJJIEKTHUBHON
pabdoTHI;

* IPUMEHEHUE  JIUCTAHIIMOHHBIX  00pa30BATENbHBIX  TEXHOJOTUH  JUId
opraHu3aiuu GopM TEKYyIIETO U MPOMEKYTOUHOTO KOHTPOJIS;

* YBEJIMYEHUE MPOAODKUTEIBHOCTH CAa4l OOyYaroUMMCS WHBAJIUJOM WM
JUIOM C OTPAaHUYEHHBIMH BO3MOXKHOCTSMH 3710pOBbsI (hOPM MPOMEKYTOUHOM
aTTeCTAaIlM 110 OTHOIIEHHIO K YCTAHOBJIEHHOM MPOAOKUTEIBHOCTH UX CAAYU:
- MPOAOJDKUTENIBHOCTH CAaud 3au€ra WM DK3aMeHa, MPOBOJAMMOIO B
NUCbMEHHOM (popme, - He Oosiee ueM Ha 90 MUHYT; - MPOAOIKUTEIBLHOCTH
MOATOTOBKM 00YyYarOUIErocs K OTBETY Ha 3a4€Te WJIM SK3aMeHe, POBOJAUMOM B
ycTHOH (hopme, - He Oosiee ueM Ha 20 MUHYT;

* IPOJOJKUTEIBHOCTH BBICTYIUIEHHUS, OOYy4arolerocss MpH 3allluTe KypcOBOii
paboThI - He OoJiee yeM Ha 15 MUHYT.

Jlnst oOecrieueHus: MOArOTOBKH JIIO/IEH B (popmMaTe OUHOM ayAUTOPHOU pabOThI
C OrpaHMYECHHBIMA BO3MOKHOCTSMU JBU)KEHUS BBIOUpAIOTCS AyJUTOPUU C
JIOCTYITHOCTBIO B paMKax TpeOOBaHMI MO oOpraHuzanuu 0e30apbepHOM cpeibl
JIBUKCHHUSL.

7. MoHJ OLIEHOYHBbIX CPEACTB
7.1.MeToabl KOHTPOJISI M OLICHUBAHUS Pe3yJabTATOB 00y4eHU s

[TokazaTenem OlleHUBaHUS KOMIIETCHIIMA HAa Pa3IMYHBIX dTamax uXx
dbopMHpOBaHUS SBISETCA JOCTHKEHHUE OOYUYaAIOIIUMHUCS TJIAHUPYEMBIX PE3yJIbTaTOB
oOy4eHus MO JUCHUILIUHE (MOTYJIIO).
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Iloxka3arean

Kpurepuu oueHuBanus

2

3

4

| 5

OIIK-1. CriocoOeH caMOCTOSITeIbHO TPUOOPETATh, Pa3BUBATh U IPUMEHSThH

MAaTEMAaTHYCCKUC, CCTCCTBCHHOHAYYHBIC, CONUAJIBHO-OKOHOMHWYCCKHUC U
HpO(i)GCCI/IOHaJIBHI)IG SHaHUA )1 pCIICHUA HCCTAHAAPTHBIX 3a/1d4, B TOM YHCJIC B

HOBOM MJIM HE3HAKOMOM Cpcac U B MCKIUCTUILNIMHAPHOM KOHTCKCTC

3HACT:
MaTeMaTH4eC
KHeE,
CCTECTBCHHOH
ay4JHbIC u
COITHAJILHO-
YKOHOMHYECK
ue  METOHbI
TUTSI
UCITOJIB30BaH
us B
npodeccruoHa
JIbHOM
JEATEIBHOCT
u

OOGyuaronuiics
JTEMOHCTPUPYET
ITOJIHOE
OTCYTCTBUE
3HAHUM
MaTeMaTHYECKHU
c,
€CTECTBEHHOHA
yYYHbBIC u
COLIMaJIbHO-
SKOHOMHYECKH
€ MCTOJIBI JIJIs
VICTIOJIL30BaHUS
B
npodeccruoHan
BHOU
JEITEIbHOCTH

OOGyuaronuiics
JTEMOHCTPUPYET
HEIIOJIHOE
COOTBETCTBHE
3HAHUM
MaTeMaTHYECKHU
<,
€CTECTBEHHOHA
YYHBIC U
COILIMAJIBHO-
SKOHOMHYECKHE
METObI IS
VCIIOIL30BaHUS
B
npodeccCuoHAITb
HOU
JEITEIbHOCTH

. Jonyckarorcs
3HAYUTCIIBHEIC
OITNOKH,
MPOSIBIISIETCS
HEJI0CTaTOYHOC
Th 3HAHUM, T10
pAany
roKasareJsiei,
oOyJarommiics
VCTIBITEIBACT
3HAYUTECIIbHEIC
3aTPyIHCHUS
npu
OTIepPUPOBAHUU
3HAHUSAMU TIPU
UX TIEpeHoCce Ha
HOBBIC
CUTYaIUHU.

OOy4arontuics
JEMOHCTPUPYET
YaCTUYHOE
COOTBETCTBHE
3HAaHUU
METO/I0JIOTHH,
MaTeMaTHYECKU
c,
€CTECTBCHHOHA
YUHBIC n
COLMaJILHO-
SKOHOMHYECKHE
METO/bI IS
HCIIOIB30BaHUS
B
npodeccuoHab
HOHU
JESITEIbHOCTH

.. [lomyckarorcs
HE3HAUUTEIbHBI
¢ OIINOKH,
HETOYHOCTH,
3aTpyIHEHHUS
npu
aHATTUTHYECKUX
onepausx.

OOGyuaronuiics
JIEMOHCTPUPYET
MTOJIHOE
COOTBETCTBHE
3HAHUU
MaTeMaTHYECKHU
c,
€CTECTBEHHOHA
YUYHBIC U
COLIMaJIbHO-
SKOHOMHYECKHE
METObI IS
HCIIOIB30BaHUS
B
npodecCuoHAIIb
HOH
JEeITEILHOCTH

. CBoOoaHO
oTepupyeT
MPUOOPETEHHBI
MU 3HAHUSIMHU.




18

yMeeT:
pemarhb
HECTAaH/IAPTH
13(
npodeccuoHa
JIbHBIE
3aJlayu, B TOM
quclie B
HOBOM  WJIH
HE3HAKOMOU
cpene U B
MEKTACIIUTLI
WHApHOM
KOHTEKCTE, C
MPUMEHEHHUE
M
MaTeMaTHu4ec
KHX,
€CTECTBEHHOH
ay4HBbIX,
COI[MAJILHO-
SKOHOMHYECK
ux U
npodeccruona
JILHBIX
3HAHUM

OOyuaromuiics
HE yMeeT
pemarhb
HECTaHJIapTHbIE
npodeccruoHan
bHBIC 3aa4H, B
TOM 4YHCJIE B
HOBOH WIn
HE3HAKOMOM
cpenie W B
MEK T CITUTUIHH
apHOM
KOHTEKCTE, C
MIPUMEHEHUEM
MaTeMaTUYECKU
X)
€CTEeCTBCHHOHA
YYHBIX,
COIIMAIBHO-
SKOHOMMYECKH
X U
npodeccruoHa
BbHBIX 3HAHUU

OOyuarouuiics
JEMOHCTPUPYET
HETIOJTHOE
COOTBETCTBHE
CJIeIYIOIIUX
YMEHUM:
pemarhb
HECTaHJapTHbHIE
npodeccruoHalb
HbIE 3aJa4yH, B
TOM 4HCJIE B
HOBOM 158105
HE3HAKOMOM
cpeie U B
MEKTUCITUTUINH
apHOM
KOHTEKCTE, C
IPUMEHEHUEM
MaTeMaTUYECKH
X’
€CTECTBEHHOHA
YUHBIX,
COIMAJILHO-
SKOHOMHYECKHU
X u
npodeccuoHalb
HBIX 3HAHUU

. donyckarorcs
3HAUYUTETbHBIC
OITNOKH,
IPOSIBIISIETCS
HEJIOCTATOYHOC
Th YMEHUM, 110
pAny
MoKa3aresieH,
oOyuaromnuiics
UCIIBITHIBACT
3HAYUTEIbHBIC
3aTPyIHCHUS
npu
OTIepUPOBAHUU
YMEHUSMHU TIPU
UX MEPEHOCe Ha

OOyuaromuiics
JIEMOHCTPUPYET
YaCTUYHOE
COOTBETCTBHE
CJIEIYIOIUX
YMEHHUM:
pemarhb
HECTaHJapTHbHIE
npodecCuoHAIb
HbIE 3a7a4M, B
TOM 4HCJIE B
HOBOM 1581051
HE3HAKOMOU
cpenie W B
MEKTUCIIUTUINH
apHOM
KOHTEKCTE, C
MIPUMEHEHUEM
MaTeMaTUYECKH
X)
€CTECTBEHHOHA
YUHBIX,
COIUAJILHO-
YKOHOMMYECKHU
X U
npodeccuoHanb
HBIX 3HAHUU

. YMeHus
OCBOEHBI, HO
JIOITy CKAKOTCA
HE3HAYUTEIbHBI
¢ OIINOKH,
HETOYHOCTH,
3aTpyIHEHHUS
npu
aQHAJTUTUYECKUX
orieparusx,
nepeHoce
YMEHUU Ha
HOBBIE,
HECTaHIapTHHIE
CUTYyaluU.

OOyuaromuiics
JEMOHCTPUPYET
MOJTHOE
COOTBETCTBHE
CJIEIYIOIIUX
YMEHHUM:
peniarhb
HECTaHJapTHbHIC
npodecCuoHAITb
HbIE 3aJlayd, B
TOM 4YHUCIIE B
HOBOM 158105
HE3HAKOMOU
cpenie U B
MEKTUCIIUTUINH
apHOM
KOHTEKCTE, C
MIPUMEHEHUEM
MaTeMaTUYECKH
X)
€CTECTBEHHOHA
YUHBIX,
COIMAJILHO-
AKOHOMHUYECKUX
u
npodeccruoHanb
HBIX 3HAaHUU

. CBoOOIHO
OTICpUPYET
MPUOOPETEHHBI
MU YMCHHSIMHU,
MIPUMECHSIET UX B
CUTYaIHIX
MOBBIIIICHHOM
CJI0KHOCTH.
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HOBBIE
CUTYaIUHU.
BJIAJI€eT: Oo6yuatomutics | Obyuatonuiics | O6ywarornuiicss | OOygarontuiics
METOaMH HE BJIQJICET | B HEIOJIHOM | YaCTUYHO B MOJIHOM
METOaMHU HaBbIKAMHU o0beme BIIAJICET o0ObeMe BIajieeT
TEOPETUUYECKO | METOJaMU HaBBIKAMHU HaBBIKAMU HaBBIKAMHU u
ro U | TEOPETUYECKOT | METOJIaMHU METOIaMHU METOIaMHU
HKCIEPUMEHT | O U | TEOPETUYECKOT | METOIAMU METOJaMH
aNIbHOTO AKCIEPUMEHTAI | O U | TEOPETUYECKOT | TEOPETUYECKOT
UCCIIEIOBAaHU | BHOTO AKCIEPUMEHTAI | O u|o u
1  OOBEKTOB | HCCICIOBAHUSL | BHOTO AKCIIEPUMEHTAJl | SKCIIEPUMEHTA
npodeccruoHa | 00BEKTOB HCCIICIOBAHUS | BHOTO BHOTO
JBLHOMU npodeccuoHall | 00bEKTOB UCCIICIOBAHUS | KCCIIEIOBaHUs
JEATEIIBHOCT | bHOU npodeccuoHallb | 00BEKTOB 00BEKTOB
M, B TOM | IEATEIIBHOCTH, | HOU npodeccroHalb | npodeccuoHatb
YUCIE B | B TOM YHUCII€ B | ACATECIBHOCTH, | HOM HOU
HOBOM  WJIM | HOBOM WU | B TOM YHUCJE B | JEATEIBHOCTH, | IESITEIbHOCTH,
HE3HAKOMOW | HE3HAKOMOM HOBOM WIM | B TOM YHUCJIE B |B TOM YHCIE B
cpele W B|Cpeae W B | HE3HAKOMOM HOBOM WIHA | HOBOM 1580071
MEXIUCLUUIUT | MEXIUCLUIUIAH | Cpele W B | HE3HAKOMOM HE3HAKOMOU
WHApPHOM apHOM MEXIUCUMIUIMH | Cpele U  B|Ccpene U B
KOHTEKCTE. KOHTEKCTE. apHOM MEXIUCITUTUTMH | MEXIUCITUTUTHH
KOHTEKCTE. apHOM apHOM
JlomyckaroTcs | KOHTEKCTE. KOHTEKCTE.
3HauuTeNbHbIe | HaBbiku CBobOo1HO
OIIINOKH, OCBOEHBI, HO MPUMEHSIET
MPOSIBIISICTCS JIOMYCKAIOTCA | OJIyYEHHBIE
HEJIOCTATOYHOC | HE3HAYUTEbHBI | HABBIKU B
Th BJIaJICHUS € omuoKH, CUTYyaIUsIX
HABBIKAMH 110 | HETOYHOCTH, MOBBIIIIEHHOM
Ay 3aTpyIHEHHUS CJIO’KHOCTH.
IOKa3aTeseu. IpU
OOyuaromuiicst | aHATUTHYECKUX
UCTIBITHIBACT oTieparusx,
3HAYUTENbHBIE | IEPEHOCE
3aTpyAHEHUS YMEHUU Ha
npu HOBBIE,
IPUMEHEHUHT HECTaH/IapTHHIE
HABBIKOB B CUTYaIlUHU.
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HOBBIX
cuTyanusix.

OIIK-7 CnocobeH aganTupoBath 3apyOexHbie KOMIUIEKCH 00pabOTKH HHPOPMAIIH U
aBTOMATHU3HPOBAHHOTO MPOEKTUPOBAHUS K HYK/1aM OTEUECTBEHHBIX MPEANPUATUI

3HaeT
(byHKIIMOHATB
HBIC
TpeOOBaHUS K
TIPUKITIATHOMY
IPOrPaMMHO
My
o0ecreueHunto
JUTSL peTIeHUs
aKTyaTbHBIX
3a1aq
pEaIPUATAN
oTpaci,
HaIMOHATHHBI
€ CTaHIapThI
00paboTKH
uHbopMaIuu
"
aBTOMAaTHU3UP
OBaHHOTO
MIPOCKTUPOBA
HUS

OOGyuaronuiics
JIEMOHCTPUPYET
MOJIHOE
OTCYTCTBUE
3HAHUUN
byHKITMOHATBH
ble TpeOOBaHUS
K TIPUKIATHOMY
MIPOTPaAaMMHOMY
o0ecreyeHunto
UISL  perIeHUs
aKTyaJbHBIX
3a1aq
MPEAIPUATAN
oTpaciy,
HaIlMOHAJIbHBIC
CTaHAapThI
00paboTKH
uHbopMaIuu u
aBTOMATU3UPOB
aHHOTO
MIPOCKTUPOBAHU
s

OOyuarouuiics
JTEMOHCTPUPYET
HETIOJTHOE
COOTBETCTBHE
3HAHUU
byHKITMOHATBH
pIc TpeOOBaHUS
K MPUKIATHOMY
MIPOTPaAaMMHOMY
00ecTieYeHu0
UL PEIICHUS
aKTyaJbHBIX
3aja4
MPEAPUATHN
oTpaciu,
HallMOHAJIbHBIC
CTaHJaPThI
00paboTKH
uHboOpMaIi U
aBTOMATU3HPOB
aHHOTO
IPOCKTUPOBAHU
s
JlommyckaroTcs
3HAYUTEITHHBIC
OIITNOKH,
TIPOSIBIISICTCS
HEJ0CTaTOYHOC
Th 3HAHUM, T10
pany
roKasarteJiei,
oOyyJaromuiics
UCITBITHIBACT
3HAYUTETHHBIC
3aTpyAHCHUS
npu
OTICpUPOBAHUH
3HAHUSAMU TIPH

OOyuaromuiics
JTEMOHCTPUPYET
JaCTUYHOE
COOTBETCTBHE
3HAaHUW 3HAHWUU
(GyHKITMOHATBH
ble TpeOOBaHUS
K MPUKIIATHOMY
MIPOTPAMMHOMY
00ecrieYeHHU0
JUISL  PEIICHHUS
aKTyaJTbHBIX
3ama4y
MPEAIPUATAN
OTpaciu,
HaIllMOHAIbHBIC
CTaHAapThI
00paboTKH
uHdopMaIuu u
aBTOMATU3UPOB
aHHOTO
MIPOCKTUPOBAHH
s
JlomyckaroTcs
HE3HAYNUTEITHHBI
¢ OIInOKH,
HETOYHOCTH,
3aTpyAHCHUS
pu
aHATTUTHYECKUX
oTeparusx.

OOGyuaronuiics
JIEMOHCTPUPYET
MTOJTHOE
COOTBETCTBHE
3HAaHUW 3HAHWUU
(yHKITMOHATBH
ble TpeOoBaHUs
K TPUKIATHOMY
MIPOTPAMMHOMY
00eCcTIeYEHUIO
JUISL  pelIeHUs
aKTyaJTbHBIX
3aja4
MPEANPUATAN
OTpaciu,
HallMOHAIbHBIC
CTaHAapThI
00paboTKH
uHdopmaIuu u
aBTOMATU3UPOB
aHHOTO
MIPOCKTUPOBAHH
s
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UX TIepeHoce Ha
HOBEIC

CUTYALHH.
YMmeer Oo6yuatomutics | Obyuatonuiics | O6ywarornuiicss | OOygarontuiics
NPUBOJIUTH HE yMeeT JEMOHCTPUPYET | IEMOHCTPUPYET | IEMOHCTPUPYET
3apyOeKHbIE | TPUBOJUTD HEMOJIHOE YaCTUYHOE MOJIHOE
KOMILJIEKCHI | 3apyOeKHbIe COOTBETCTBHE | COOTBETCTBHE | COOTBETCTBHE
00paboTKH KOMITJIEKChI CJIeIYIOIIUX CJIEIYIOIUX CJIEIYIOIIUX
uHdopmaruu | 06paboTKu YMEHHUM: YMEHHIA: YMEHHIA:
B uH(bOpMAaIK B | IPUBOJUTH MPUBOIUTD MPUBOIUTD
COOTBETCTBHE | COOTBETCTBHE C | 3apyOeKHbIC 3apyOeKHbIe 3apyOeKHbIE
C HAI[MOHATIFHBIM | KOMILJIEKCHI KOMILUTEKCHI KOMIUIEKCHI
HAIIMOHAJIbHBI | U CTaHIApTaMH, | 00pabOTKHU 00paboTKH 00paboTKu
MH MHTErpUpoBaTh | HHGopMauu B | uHGopMaluu B | uHGoOpMauu B
CTaHJAapTaMH, | C OTPACIEBBIMH | COOTBETCTBHE C | COOTBETCTBHE C | COOTBETCTBHE C
UHTETPUPOBa | MHGOPMAIIMOHH | HAMOHABFHBIM | HAIIMOHATHHBIM | HAIIMOHAIBHBIM
Th C | BIMH U CTaHJapTaMH, | M CTaHJapTaMH, | U CTaHAapTaMH,
OTpacJeBbIMHU | CUCTEMaMU UHTETPUPOBATh | UHTETPUPOBATh | HHTEIPUPOBATh
uH(pOpMaIno C OTpAacieBbIMH | C OTPACIEBBIMU | C OTPACIEBBIMU
HHBIMU uH(pOpMaITMOHH | UHGOPMAITMOHH | UH(OOPMAITMOHH
CUCTEMaMU BIMU BIMU BIMU
CUCTEMaMHU CUCTEMaMHU. CUCTEMaMHU.
Jlomyckarorcs Ymenus CBoOonHO
3HAUYUTEIbHBIE | OCBOEHBI, HO ornepupyer
OLIHUOKH, JOMYCKAITCAd | MPUOOPETEHHBI
POSBIISIETCS HE3HAYUTETbHBI | MU YMEHUSMH,
HEJO0CTaTOYHOC | € OLUMOKH, MPUMEHSET UX B
Th YMEHUH, IO | HETOYHOCTH, CUTYaIUsIX
paay 3aTpyIHEHUS MTOBBIIIICHHON
NIOKa3aTeseH, pu CJIIOKHOCTH.
oOydJaronuiicss | aHATUTHYECKUX
UCTIBITHIBACT oTieparusx,
3HAYUTENIbHbIE | TIEpEeHOCe
3aTpyAHEHUS YMEHHH Ha
npu HOBBIE,
OTICpUPOBAHUU | HECTAHJAPTHHIE
YMEHUSMH TIPH | CUTYyaIUH.

UX IIEPEHOCE Ha
HOBBIE
CUTYalUH.
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Bnaneer:
METOTaMH
HACTPOWKH
uHTepdeiica,
pa3paboTku
TI0JIb30BaTENh
CKHUX
11a0JI0HOB,
TIOJIKJTFOUCHH
s1 OMOJIMOTEK,
n00aBIEHUS
HOBBIX

byHKIUH

OO0yuaromuiics
HE BIIaJIceT
METOaMH
HACTPOMKHU
uHrepdeiica,
pa3paboTku
TIOJTb30BATENbC
KHUX II1a0JIOHOB,
TIOTKITFOYCHHSI
OMOJINOTEK,
n00aBIICHUS
HOBBIX

byHKIMi

OOyuarouuiics
B HEITOJTHOM
o0beMe
BJIaJICeT
METOIaMH
HACTPOMKH
uHrepdeiica,
pa3paboTku
10JIb30BaTEIbC
KHX I1a0JIOHOB,
MTOAKITIOYEHUS
OMOINOTEK,
n00aBIICHUS
HOBBIX
byHKIUI.
OOGyuaronuiics
UCTIBITHIBACT
3HAUYUTETbHBIC
3aTpyAHCHUS
npu
PUMEHEHUU
HABBIKOB B
HOBBIX
CUTYaIUsIX.

OOyuaromuiics
JaCTHUYHO
BJIAJICET
HaBBIKAMU
METOIaMHU
HACTPOMKH
uHTepdeiica,
pa3paboTKH
MOJIb30BATENBC
KHX IITa0JI0OHOB,
MTOIKJTFOYCHUS
OMOIHNOTEK,
n00aBIIeHUS
HOBBIX
byHKIUH. .
HaBpbiku
OCBOEHBI, HO
JIOTTYCKaIOTCs
HE3HAUUTEIIHHBI
¢ OITNOKH,
HETOYHOCTH,
3aTpyAHCHUS
npu
aHATTMTHYICCKUX
oTieparusx,
nepeHoce
YMEHHI Ha
HOBBIC,
HECTaHapTHHIC
CUTYAIIHH.

OOyuaromuiics
B IIOJIHOM
00BbeMe BIIageeT
METOJaMU
HACTPOMKH
uHTepdeiica,
pa3paboTKu
ITOJIB30BATENILC
KHX I11a0JIOHOB,
IO IKJTIOUCHUS
OMOJINOTEK,
T00aBIICHUS
HOBBIX
dbyHKIUH
CBoOomHO
MPUMEHSIET
MTOJTyYeHHBIC
HaBBIKU B
CUTYaITUIX
MOBBIILICHHOU
CJII0KHOCTH.

OIIK-8 Crocoben ocymiecTBisaTh 3PPEKTUBHOE YIIPABICHHUE Pa3pabOTKOM
MPOTrPAMMHBIX CPEJICTB U MPOCKTOB

3Haer OOGyuaromuiicst | OOyuaromuiicst | OOyuarommiicss | OOydaronuics
METO/IBI U | IEMOHCTPUPYET | AEMOHCTPUPYET | IEMOHCTPUPYET | AEMOHCTPUPYET
Cpe/cTBa IIOJIHOE HEIIOJIHOE YaCTHUYHOE MTOJIHOE
pazpaboTku OTCYTCTBUE COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE
MPOTrPaMMHOT | 3HAHU U 3HAHUU 3HAaHUUM METOABI | 3HAHUN METO/IbI
0 METOJIbI U METOJIBI M u CpeJCTBA | U CPEe/ICTBA
obecricueHus, | CpeacTBa CpeacTBa pa3paboTku pa3paboTku
METO/IBI pa3paboTku pa3paboTku MPOrPaMMHOTO | TPOTPAMMHOTO
yIpaBJICHHUs] | MPOIrPAMMHOIO | MPOrPAaMMHOI0 | 00ecTIeUeHUs, oOecneyeHus,
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MPOEKTAMU obOecrieueHus, | oOecriedeHus, | METOJbI METO/IbI
pa3pabOTKH | METOJIBI METO/IbI yYIIPaBJICHUS YIPaBICHUS
MPOTPAMMHOT | YIIPABJICHHUS yYIPaBJICHUS MPOCKTaMH MIPOCKTaMHU

0 IpPOEKTaMH IpOeKTaMu pa3paboTku pa3paboTKu
o0ecriedeHus, | pa3paboTKu pa3paboTKu MPOrPaMMHOTO | IPOTPAMMHOTO
CTIOCOOBI IPOrpaMMHOTO | MPOTPAMMHOTO | oOecrieueHus, | oOecTieueHus,
opraHu3anuu | o0ecrieyeHusi, | oOecnedyeHus, | CrmocoObl CIIOCOOBI
MPOEKTHBIX CTII0COOBI CIIOCOOBI OpraHU3aIH OpraHU3aIAH
TaHHBIX, OpraHHU3aIiH OpraHHU3aIH MPOEKTHBIX MPOEKTHBIX
HOPMATHBHO- | TPOEKTHBIX MIPOEKTHBIX JTAHHBIX, JTAHHBIX,
TEXHUYECKUE | TAHHBIX, JTAHHBIX, HOPMAaTHUBHO- HOPMAaTHBHO-
JOKyMEHTBI | HODMAaTHBHO- | HOPMATHUBHO- TEXHUYIECCKUE TEXHUYIECCKUE
(cTaHmapTHI U | TEXHHYECKHE TEXHUICCKUE JTIOKYMEHTBI TTOKYMEHTBI
pPETJIaMEHTHI) | TOKYMEHTBI JTIOKyMEHTBI Jomyckarores
1o JlommyckaroTcss | HE3HAYUTEIBHBI
pa3paboTke 3HAYUTEIBHBIC | € OIIHMOKH,

IPOTPaMMHBI OIIHUOKH, HETOYHOCTH,

X CpEICTB U POSBIISIETCS 3aTpyAHCHUS
MIPOEKTOB HEJI0OCTaTOYHOC | TIPH
KauecTBa Th 3HAHUM, 10 | AHATTUTUYECKUX
IPOTPaMMHBI pALy oTepanusx.

X CpEJICTB noKasarese,

oOyuaromuiics
UCTIBITHIBACT
3HAYUTEIHHBIC
3aTpyAHCHUS
npu
OTICpUPOBAHUH
3HAHUSAMU TIPH
UX MepeHoce Ha
HOBBIC
CUTYAIIHH.

YMmeer Oo6yuatomuiics | Obyuatonuiicss | O0ywatonuiicss | OOyuarontuiics
BBIOMpATH HE yMEeT JEMOHCTPUPYET | IEMOHCTPUPYET | IEMOHCTPUPYET
cpencTBa IPUBOJIUTH HETIOJTHOE JaCTUYHOE MTOJTHOE
pa3paboTku, | 3apyOeKHBIC COOTBETCTBHE | COOTBETCTBHUE | COOTBETCTBHE
OIICHHBATh KOMITJICKCHI CIICTYIOIINX CJICTYIOIIIX CJICTYFOIINUX
CJIOXHOCTb 00paboTku yMEHUM: YMEHUH: YMEHUH:
MIPOCKTOB, uH(GOPMAITUHU B | IPUBOIUTH MIPUBOIUTH MIPUBOIUTH
IJIAaHUPOBATH | COOTBETCTBUE C | 3apyOeiKHbIE 3apyOeKHbIe 3apyOeKHbIE
pecypchl, HallMOHATBHBIM | KOMITJIEKCHI KOMILJICKCBI KOMILJIEKCBHI
KOHTPOJIUPOB | U CTaHAApTaMu, | 00pabOTKH 00paboTKH 00paboTku
aTh CPOKH | HHTETpupoBaTh | uH(popMaluu B | uHpopMmaluu B | uHGpopMaIuu B
BBITIOJIHEHUS | C OTPACIIEBBIMHU | COOTBETCTBHE C | COOTBETCTBHE C | COOTBETCTBHE C
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¥ OIICHUBATH | MHOOPMAITMOHH | HAITMOHAIBHBIM | HAITMOHAJIBHBIM | HAITMOHATBHBIM
KaueCTBO BIMHU Y CTaHJApTaMH, | ¥ CTAaHAAPTaMHU, | U CTAaHIAAPTAMH,
MOJIYYCHHOTO | CHCTEMaMH WHTETPUPOBATH | MHTETPUPOBATh | UHTETPUPOBATH
pe3yibTaTa. C OTPacJEeBbIMHU | C OTPACIEBBIMHU | C OTPACIICBBIMU

uH(popMaIMoHH | UH(POPMAITMOHH | H(OOPMALIMOHH

BIMU BIMU BIMU

cUCTEMaMHU CUCTEMaMU CUCTEMaMU

Jlonyckatores | YMeHus

3HAUYUTENbHBIE | OCBOEHBI, HO

OLIHUOKH, JIOITy CKAKOTCSA

MIPOSIBIISIETCS HE3HAYUTEITHHBI

HEIOCTATOYHOC | € OLIMOKH,

Th YMEHUH, IO | HETOYHOCTH,

ALy 3aTpyAHCHUS

IOKa3aTelieu, pu

O00yYaromUiics | aHATUTUYECKUX

UCTIBITHIBACT oTeparusx,

3HAUUTENbHBIE | IEPEHOCE

3aTpyAHCHUS yMEHUH Ha

npu HOBBIE,

OTIEpUPOBAHUU | HECTAHJAPTHHIC

YMEHUSIMU TIPH | CUTYyaIUH.

WX TIEpEeHOCE Ha

HOBBIC

CUTYAIIWH.
Bnaneer: OOyuaromuiicst | OOyuvatomuiicst | OOyuatommiicss | OOydaronuics
METOTaMH HE BIIaJeeT B HEITOJTHOM JaCTHUYHO B TTOJTHOM
pa3paboOTKH | METOIaMH obbeme BJIaJICET obbeme BiageceT
TEXHUYECKOT | pa3pabOTKu BIAJICET HABBIKAMHU METOIaMH
0 3a/IaHMs, TEXHUYECKOTO | METOJIaMHU METOIaMH pa3paboTKu
COCTaBJICHUSI | 3aJlaHuA, pa3paboTKu pa3paboTKu TEXHUYECKOTO
TJIAHOB, COCTaBJICHHUSI TEXHUYECKOTO | TEXHUYECKOTO | 3a/IaHMs,
pacrnpenesnieH | IJIaHOB, 3a/1aHusl, 3a/laHusl, COCTaBJICHUS
us 3a/1a4, pacmpenenieHus | COCTaBICHUS COCTaBJICHUS TJIAHOB,
TECTUPOBAHM | 3a/1ad, TUTAHOB, TIJIaHOB, pacnpeneneHus
s U OTICHKHU TECTUPOBAHMS | paCIpECICHHs | pacTIpeeiCHHsI | 3a1ad,

U OILICHKHU 3aad, 3aj1ad, TECTUPOBAHUS U

TECTUPOBAHUS | TECTUPOBAHUS | OIEHKH

U OLICHKH U OLICHKH CBo0OoaHO

OO6yuaromuiicst | HaBbiku [IPUMEHSIET

UCTIBITHIBACT OCBOCHBI, HO MOJTyYCHHBIC

3HAYUTENLHBIC | JOMYCKAIOTCS | HABBIKU B

3aTpyAHCHUS HE3HAYUTEbHBI | CUTYyaIUsIX

npu € OIMOKH,
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NIPUMEHECHUHU HETOYHOCTH, MOBBILLIEHHON
HABBIKOB B 3aTpyAHEHUS CJIOKHOCTH.
HOBBIX npu

CUTYyalUsX. AHAJIMTUYECKUX
omneparusx,
IepeHoce
YMEHHUHN HA
HOBBIE,
HECTAH/IAPTHHIE
CUTYaLUU.

IIIkaJjia ¥ KpUTEPHH OLICHUBAHUS Pe3yJIbTATOB 00y4YeHHUs

I(pumepuu OUEHKU omeéema Ha IK3amene

HIkana
OLleHUBAHHUSA

Onucanue

Omauuno

Buvinonnenut ece 8UObL VUebHOU pabompi,
npedycmompeHtvle  pabouei npocpammou. Cmyoenm
oemMoHcmpupyem — coomeemcmeue — 3HAHUU,  YMeHuUll,
HABbIKOB  NPUBCOCHHbIM 8 mMabauyax nokasameretl,
onepupyem npuoOpPemeHHbIMU — 3HAHUAMU, YMEHUIMU,
HABbIKAMU, NPUMEHAem UX 8 CUMYayusx NnoGbIULEHHOL
cnoocnocmu.  Ilpu smom mocym Obimb  OONYyujeHwvl
He3HauumesbHble OWUOKU, HeMOYHOCMU, 3aMPYOHEHUS NPU
AHATUMUYECKUX ONePayusix, nepenoce 3HaHul U YMeHUull Ha
HO8ble, HeCMaHOapmHubvle CUMYayuu.

Xopowio

Buvinonnenul ece 8UObL VUebHOU pabomot,
npeodycmMompeHntvle  Y4eOHbIM — NIAAHOM. Cmyoeum
O0eMOHCmpUpyem HenojaHoe, NPAasuiibHoe COOMBemcmaeue
3HAHUL, YMEHUl, HABLIKO8 NPUBCOCHHbIM 6 MAdIUYAX
nokazameiet, aubo eciu npu 3mom Ovliu Oonyujervt 2-3
HecyuecmeenHvle OUUOKU.

Yooenemeopumenvh
0

Buvinonnenut ece 8UObL VuebHoU pabomul,
npeodycmMompeHHvle  YUeOHbIM — NIAHOM. Cmyoenm
oemMoHcmpupyem coomeemcmeue 3HAHUl, 6 KOMOpoM
oceewjeHa  OCHOGHAs,  Haubolee  BAJXCHAA — YACMb
mamepuana, Ho npu SMOM OONYWEHA 0OHA 3HAUUMENbHAS
OWUOKA UNU HEMOYHOCb.
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He e6vinonnen ooun unu 6onee 6uoos yuebHOU pabombi,
npeoyCMOMPEHHBIX  VUEOHbIM — NIAHOM. Cmyoeum
0eMoHCmpupyem HenoiHoe  COOMmEemcmeue  3HaHul,
VMeHUl, Ha8bIKO8 NPUBCOEHHBIM 8 MAOIUYAX noKazameiel,
OONYCKAIOMCsL  3HAYUMENbHbIe  OWUOKU, NPOSGIISLEmCsl
omcymcmeue  3HAHUl, YMeHUll, HABbIKO8 NO  psaody
nokasameet, CmMyoOeHm UCHbIMbIEAem 3HAYUMENbHbLE
3ampyoHeHUs npu ONepupoOsaHUU 3HAHUAMU U YMEHUIMU
npuU Ux nepeHoce Ha Hogble CUMYayulu.

Heyooenemsopumen
bHO

Kpumepuu oyenku pabomul odyuarouiezoca na 1aoopamopHvix 3aHAmMUAX

Hlkagaa
OLICHUBAHUSA

Onucanue

Buvinonnenut ece npakmudeckue 3a0anusl,
npeoycmMompeHHvle NPaKmuyecKumu 3AHAMUAMU,
Omauuno obyuarowuiics yemko u 6Oe3 ouubOK omeemusl Ha 6ce
KOHMPOJIbHble ~ BONPOCHI,  AKMUBHO  pabomanl  Ha
NPAKMUYECKUX 3AHAMUSIX.
Buvinonnenul ece npakmudecxue 3a0anUs,
npeoycmompeHHole NpaKmuyecKumu 3AHAMUAMU,
obyyarowuiics ¢  KOPPEeKMUupyrowumMu  3aMeyaHusmu
npenooasameisi OMEemul Ha 6ce KOHMPOIbHblE BONPOCHI,
docmamoyHo  aKmueHo paboman Ha NPAKMUYECKUX
3AHAMUSIX.
Buvinonnenut ece npakmuydecxue 3a0aHusl,
Yooenemseopumenvhn | npedycmompennvie  NpakmuyecKumMu — 3aHAMUAMU — C
0 3ameuanHuamMu npenoodagamens; 00y4arouulicsi Omeemul Ha
8ce KOHMPOJIbHblE 80NPOCHL C 3AMEYAHUAMU.
Obyuarowuiicss He 8bINOJHUL UTU BbINOJHUIL HENPABUILHO
npakmuyeckue 3a0aHus, npeoycCMOmpeHHble
NPAKMUYeCKUMU  3AHAMUAMU, CMYOEHm OMmeemul Ha
KOHMPOJIbHbIE 8ONPOCHL C OUWUOKAMU UIU He OmEemusl Ha
KOHMPOJIbHbIE 80ONPOCDHL.

Xopowio

Heyooenemsopumen
bHO

Kpumepuu OUCHKU mecmupoeanun

TectupoBaHHe OLIEHUBAETCA B COOTBETCTBHUM C IIPOLEHTOM MPABUIIBHBIX
OTBETOB, JAHHBIX CTYJEHTOM Ha BONpochl TecTa. CTaHAapTHAs IIKajda COOTBETCTBUS
PE3yIbTaTOB TECTUPOBAHUS BBHICTABIISIEMOM OAJIILHOM OIEHKE:

I kana
OLlCHUBAHUA

Onucanue
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Omauuno Csviue 85% npasunbHvix 0omeemos (6KI0UUmenbHo);
Xopowio Om 70 % 0o 84,9 % npasunvuvix omeemos,
Yooenemsopumenvn
o P Om 55 % 0o 69,9 % npasuivHvix omeemos;
Heyoosenemsopumen
Y O P Memnee 54,9 % npasunvrvlx 0omeemos.

7.2.OnleHOYHBIE CpeCcTBA
7.2.1. Tekymumnii KOHTPOJIb HA JIA00PATOPHBIX 3aHATHSX

Ilpumep 3a0anuii mekyuiezo KOHMpOJA:

Tekymuii KOHTpPOJIb. IlepedeHb TPUMEPHBIX BONPOCOB JUIA  3aIUTHI
1abopaTOpHBIX PaboT:
1. O6bmue mnonoxenus TAY. Ilonsitue 3aMKHYTBIX U pa3oMKHYThIX CAY.
Knaccuduxanusa CAY. OyHKMoHaNbHBIE U CTPYKTYpHBIE cxembl CAY. Pa3ouenue
CAY Ha 3BeHbs. BpeMeHHbIE U 4aCTOTHBIE XapaKTEPUCTUKU 0a30BbIX 3BeHbEeB CAY.
2. 3eMHbIe M CBSI3aHHBIE CHCTEMBl KOOpAWHAT. KHHeMaTWdecKue ypaBHEHUS
BpAILATEIIbHOTO U IOCTYIATEIBHOTO IBUKEHUS.
3. Teopembl O KOJIMYECTBE MABIKEHHS M MOMEHTE KOJMYECTBA IBUKCHHS B
muddepennuansuoit popme. Cunbl, nerictByromue Ha JIA. 3anuch mpaBbIX YacTei
YPAaBHEHUU JUHAMUKU.
4. MopenupoBanue o0bekTa yrpasienus B cpeae MATLAB/Simulink. Peanusarus
YPaBHEHUU B BUAE CTPYKTYPHOU CXEMBbI U C UCIHOJb30BaHUEM ckpuntoB MATLAB.
[Tonsitue mmubl. Coznanue npoekta B MATLAB/Simulink.
5. @u3MuYecKUil CMBICI U peaju3alys OTPAHUYECHUN YIPaBJISIOIIUX BO3IEHCTBUM.
dopMUpOBaHUE YIPABISAIOIMX CUTHAJIOB (PacKiiajKa yNpaBIIIOIINX BO3IEHCTBHI Ha
OpTraHbl YIPaBJICHUSA).
6. Metobl uccae0BaHNM JTMHEHHBIX cucTeM. [lepexoHas GyHKIHMS 1 UMITYJIbCHAS
XapaKkTEpUCTHKA.
7. Bunpl perynstopoB. MHorokontypHsie CAY. CuHHTE3 KOHTYpOB YIpaBlEHUS
TSTOM Y yIJIaMU T0JIOKEeHUs. HacTpoiika peryiasartopoB
8. Hudposeie CAY. BiusHue xapakTepUCTHUK AATYMKOB W BBIUMCIUTENS Ha
JWHAMUKY CUCTEMBI.

2. TUITIOBOE NPAKTHYECKOE 3AJIAHUE
1. ba3oBblil ypOBEHb JUCLUIIIINHBL:

2. Ha 6a3e ypaBuenuii npmxerus JIA Tumna KBaJpoKOINTep cO3/1aThb MATEMATUIECKYIO
mozenb B cpeae MATLAB Simulink.
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3. PeanuzoBath KOHTypa cTaOWIU3aMK TSTHU, YTJIOB TOJOXKEHHMS W Mixer ais
dbopMHUpPOBaHUS YITPABIISIIONTAX CUTHAJIOB HA OPTaHbI YIIPABIICHU.

4. Peanu3oBaTh HEIMHEWHOCTHU AATUYMUKOB.

5. PazpabotaTh 6JI0K 3aalOIIMX BO3CHCTBUIA.

6. Peanu3oBarh UMUTALIMOHHOE MOJEIMpOBaHUE MareMmaruueckod monenu u CAY
kBagpokonTepa B Buje npoekra MATLAB Simulink.

7. TlpowsBecTn HACTPOWKY KOHTYpPOB YIIPaBJICHUS B COOTBETCTBUU C 3aIaHHBIMU
KputepusiMu kadectsa CAY.

8. OrpaboraTte HaBurauvoHHele KoHTypa CAY C UCHOJIB30BaHUEM MOJIYJIA
MATLAB Stateflow.

7.2.2. IIlpome:xxyTouHasi aTTecTanus (IK3aMeH)

Ilpumep rx3amenayuonnozo dunema

MMHUCTEPCTBO HAYKH U BBICIIET'O OBPA3OBAHUS POCCUMCKOM ®EJEPALIMN
OEJIEPAJIBHOE I'OCYJAPCTBEHHOE ABTOHOMHOE OBFPA30OBATEJIBHOE YUPEX/IEHUE
BBICILIEI'O OBPA3OBAHU A

«MOCKOBCKHH MOJUTEXHUUYECKW YHUBEPCUTET»
(MOCKOBCKHWH MMOJIUTEX)

®dakynpTeT HHGOpMaIMOHHBIX TexHoIorul, Kadenpa CMAPT-TexHonorun
Jucuummza: CucteMbl aBTOMAaTHYECKOTO YITPABJICHHUS
HanpasiieHue noarotoBku 27.04.04 YmpasieHre B TEXHUYECKUX CHCTEMaX
BUJIET Ne 1

1. OOwmue nonoxenus: CAY.
2. Jlorapudmuyeckne dvactoTHble xapakrepuctuku. Jlemmben. CpoiicTBa
Jorapu(MHUYECKUX YaACTOTHBIX XapaKTEPUCTHK

3aB. Kadenpoii /

Tunossie BONPOCHI K IK3aMEHY
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1. O0ume nonoxenust CAY.

2. [lonsTe 3aMKHYTHIX U pa3oMKHYTHIX CAY.

3. Knaccudukamms CAY.

4. @yHkuMoHaIbHBIE U CTPYKTYpHBIE cxeMbl CAY. Pazouenue CAY Ha 3BeHbS.
5. BpeMeHHbIE U 4YaCTOTHBIE XapaKTEPUCTUKN 0a30BbIX 3BeHbeB CAY.

6.3ecMHBIC H CBSI3aHHBIC CHCTEMBEI KOOpOHHAT. Kunemaruueckue YPpaBHCHUA
BpaaTCJIbHOTO U IMOCTYIIATCIIBHOI'O ABUKCHUA.

6. JluHamuyeckue cucteMbl. MaremMaTHueckoe OMUCaHuE JUHAMUYECKUX CUCTEM.

7. . Pa3MepHOCTh, KaK XapaKTepUCTUKA TUHAMUYECKON CUCTEMBI

8. Ourponus Konmoroposa

9. [TIlokazarens JlamyHoBa Berancnenne nokazatens JIsmyHoBa U3 BpEMEHHBIX PSIOB
10. ITepexon k xaocy Ceuenue Ilyankape

11. CpaBHEeHUE pa3aIUYHbIX BUAOB MPOTEKAHHUS MIPOLIECCOB

12. OuennBaHre mapaMeTpPOB MPUPOIHBIX U TEXHUIECKUX

13. duznyeckuil CMBICT U peau3alus OrpaHUYCHUN YIPABISIIONIMX BO3ACHCTBUH.
dopmupoBaHUE YIPABISAIONIMX CUTHAJIOB (pacKiaika yIpaBIsoLUX BO3IEHCTBUI Ha
OpTraHbl YIPABICHUSA).

14. Metops! uccienoBaHui TMHEHHBIX cucteM. [lepexoaHas QyHKIMS U UMITYJIbCHAS
XapaKTEePUCTHKA.

15. Buael perynstopoB. MHorokontypueie CAY. CuHTE3 KOHTYpPOB YyIpaBICHHS
TATOM M yTJIaMM NoJiokeHus1. HacTpolika peryiastopos

16. LHudpossie CAY. BrnusHue XapaKTepUCTUK JATYMKOB M BBIYUCIUTENS Ha
JUHAMUKY CHCTEMBI.

17. YacToTHbIE XapaKTEPUCTUKU JIMHEHHBIX CUCTEM. AHAIUTUYECKOE OIpe/esiCHUE.
OKCIEPUMEHTAIBHOE OIIPEEIICHHE.

18. Jlorapudmuueckne  dHacToTHble  xapaktepucTuku. Jlemmben.  CBoiicTBa
Jorapu(pMUYECKUX YaCTOTHBIX XapaKTEPUCTHK.

19.. TI'padsr, pexumbl ¢yHkimonupoBanus CAY, mepexon MEXIy pexXuMamu.
[IporpammHoe n3meHeHnue xapakrepuctuk CAY.

20. HeycroituuBoe anepHOaUYECKOE 3BEHO. KonebatenbHoe 3BEHO.
Hudbdepennmansuoe ypasaenue. [lepenarounas ¢pynkius, JJADUYX. Kopuu, momrocs
21. HeueTkne MHOKECTB aul HEUETKas JOTHKa.

22. Teopust HEUETKUX MHOYECTB 3ajIe.

23. [IpaBuna BbIBO/Ia HA HEYETKUX MHOKECTBAX.

24. Cnoxnblie 3BeHbs. CoiicTBa JIAUX CIOKHBIX 3BEHBEB.

25. CTpyKTypHBIE CXE€Mbl W TpaBWiia TPeoOpa3oBaHUs MEPENATOYHBIX (PYHKIUN B
CTPYKTYPHBIX CXeMax.
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26. TumoBbIi1 KOHTYp ympaBiieHUs ¢ OOpaTHOM CBA3BIO, NepeaaToyHble (QYHKUIUU
«yTIpaBlEHUE-BBIXO», «BXOJI-yTPaBICHUEY, «BXO/I-0OIIHOKaY, «ommoKa-
yIpaBICHUE)

THUIIOBOE INTPAKTUYECKOE 3AJTIAHUE

1 Ha ©0a3e ypaBHeHwii nBwkenus JIA Tuma KBajpoKonTep CO3AaTh
MaTeMatudeckyto mozaens B cpene MATLAB Simulink.

2 Peamm3oBaTh HEUETKOE YIIPABIICHHE.

3 Peann3oBaTh HEJIMHEHHOCTH JAaTYUKOB.









