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Conepxanue

Lemnu, 3a1a4n U MJIaHUPYEMbIE PE3yJIbTaThl OOYUYEHHUSI MO JUCITUTUIHE
MecTo TUCHUIUTMHBL B CTPYKTYpE 00pa30oBaTEIbHON POTrpaMMBI
Crpykrypa u coaepKaHue AUCUUTIITNHBI
Buner yueGHOM paboThl U TPYIOEMKOCTb

Temarnueckuit TIaH U3y4YECHUS JUCIUILTUHBI (110 GopmMaM 00ydeHMS)
ConepxaHue TUCHUTUINHBI

Tematnka ceMHMHApCKUX/TPAKTUUECKUX U JTaOOPATOPHBIX 3aHITUN
Temartnka BONPOCOB ISl CAMOCTOSITEILHOTO U3YUYECHUS
VY4ebHo-MeToanuecKkoe U HHHOPMAIMOHHOE 00ecTIieueHne
Hopmartusnabie nokymenTsl 1 I'OCThI

OcHoBHas auTeparypa
JlononHuTeNnbHAA IUTEPATypa

DNeKTpOHHBIE 00pa30BaTENIbHbBIE PECYPCHI
JIM1IeH3MOHHOE U CBOOOHO PACIPOCTPaHIeMOE IPOrpaMMHOE 0OecTIeueHIE
CoBpemeHnHbIe TpodeccroHanbHbie 0a3bl JaHHBIX U HH(GOPMAIIMOHHBIE
CIIPABOYHBIE CUCTEMBI
MatepuaabHO-TEXHUYECKOE 0OecTIeueHUE

Meroanueckne peKOMEeH1aluu
MeTtoauueckue pekoMEeHAaluU AJis IPEToAaBaTesis 1o OpraHu3auy 00yueHuUs
Meroanueckue ykazaHus 1151 OOy4aroMXcs [0 OCBOCHHIO TUCIMITIUHBI
CpencTBa aganTaiyuu NpernojaBaHus JUCUUIUIMHBI K TIOTPEOHOCTAM
00Oy4aroluXxcsi HHBAJIUAOB U JIUL C OTPaHUYEHHBIMU BO3MOKHOCTSIMU
310POBbS

@DOH/JI OLIEHOYHBIX CPEJICTB
MeTo bl KOHTPOJISI U OLICHUBAHMSI PE3YJIbTaTOB O0yUYEHUS

[lkana 1 KpUTEpUH OLICHUBAHUSI PE3YJIbTaTOB O0YUEHUS

[Ipunoxenue 1

[Tpunoxenue 2



1. HEJIA, 3AJTAYU U TVIAHUPYEMBIE PE3YJIbTATBHI OBYYEHUS
MO JUCLUIIJIMHE

K ocHOBHBIM meJsaM OCBOCHHA OUCHHUIIIHHBI «CucTemMbl aBTOMAaTHYECKOI'O
YIIPaBJIICHUA CICAYCT OTHCCTHU!

e CdopMupoBarh KOMIETECHIIMM OOYyYaroIerocss B o0JacTd B 00J1acTH
OCHOB TEOpHHM aBTOMATHYECKOTO YIPABICHUSA, HEOOXOIUMBIX IS
MCCJICIOBAHMS M TIPOSKTHPOBAHUS CHCTEM M CPEJCTB aBTOMATHU3AIluU U
YIpaBJICHUS.

K ocHOBHBIM 3agavdaM OCBOCHMHA AHUCHUIIIHNHBI «CHucTeMBbl aBTOMaTHYECKOTO
YHPABJIICHUA» CIICAYCT OTHCCTH!

OCBOEHUE IIPUHLUIIOB (yHKIMOHUPOBAHUS 51 ITOCTPOCHUSA
MaTEeMaTUYECKUX MoJiele OOBEKTOB M CHCTEM HENPEpPBIBHOIO U
JVCKPETHOT'O YIIPABIICHUS;

dopMUpOBaHHE y  CTYJEHTOB COBPEMEHHOTO  MpPEACTaBICHUS O
TEXHUYECKUX CPEICTBAX aBTOMAaTUYECKOTO YIIPABJICHNU;

Pa3BUTHE y CTYAEHTOB HABBIKOB CAMOCTOSTEIBHO pellaTh KOHKPETHBIC
TEXHOJIOTUYECKHUE U IIPOCKTHBIE 3a/1a4H;

JaTh HEOOXOAMMBIE 3HAHUS Ul OCBOEHMsI CIIOCOOOB CHUHTE3a CPEICTBAX
aBTOMATUYECKOT'0 YNPABJIECHUS U HAYYUTh OOOCHOBAHHO BHIOMPATH UX;
IIO3HAKOMUTH C COBPEMEHHBIMM METOJAaMM aHajiu3a W CHHTE3a
JVHAMUYECKUX CUCTEM C MCIIOJIb30BAHUEM THUITOBBIX MMAKETOB MPHUKJIAIHBIX
IIPOTPaMM;

YCBOCHHE OCHOBHBIX ITOJIOKEHHM COBPEMEHHOM TEOPUHM ONTHUMAJIBHOTO U
aJanTUBHOTO YIIPABJICHUSI.

HEPEYEHD IIVTAHUPYEMBIX PE3YJIbTATOB OBYUEHUSA

O AMCIHUIIVIMHE (MOAYJIIO), COOTHECEHHBIE
C INTAHUPYEMBIMMU PE3YJ/IbTATAMMU
OCBOEHUSI OBPA3OBATEJBHOMN ITPOT'PAMMBbBI

B pesynpraTe OCBOEHHS AUCHUIUIMHBI Yy oOOydarommxcs (GOpMUpPYIOTCS
CJIEIyIOLME KOMIETEHIIMM U JOJDKHBI ObITh JIOCTUTHYTHI CIEIYIOUIUE PE3yIbTaThl
oOy4eHHsl KaK 3Tar (GOpMUPOBAHUS COOTBETCTBYIOIIUX KOMITETEHIIUH.

B pesyabTare

Kon OCBOCHMS IlepedyeHnsb MIaHUPYEMBIX Pe3yJbTATOB
KOMIIETEHIIMM | 00pa30BaTe/IbHOMI 00y4eHHS 10 JTUCHHUILTHHE

NporpaMmbl




o0yyarommicst
JOJIKeH 00J1a1aTh

OIIK-1 .Crocoben MNOIIK-1.1. 3nHaer MaTeMaTH4YECKHE,
CaMOCTOSITEIILHO €CTECTBEHHOHAYYHbIE U  COIMAJIBHO-
puoOpeTaTh, SKOHOMHYECKHUE METO/IbI TUISt
pa3BUBaTh U WCIIOJIB30BAaHUS B MPOQPECCHOHATBHON
MPUMEHSTh JIEATEIIbHOCTH
MaTEeMaTU4ECKUE, NOIIK-1.2. Ywmeer peuarb
€CTECTBEHHOHAYYHbIC, | HECTaHJAAPTHbBIC npodeccruoHanbHbIC
COIMAILHO- 3a7laud, B TOM 4YHCJI€ B HOBOM WU
HKOHOMHUYECKHUE U HE3HAKOMOM cpene u B
npodeccuoHabHbIE MEXKUCIUIUIMHAPDHOM  KOHTEKCTE, C
3HAHMS JIJIs1 PEIICHUs] | IPUMEHEHUEM MaTeMaTHUYECKHX,
HECTaHJapTHHIX 3a7a4, | €CTECTBEHHOHAYYHBIX, COLIMAJIBHO-
B TOM YHCJIC B HOBOM | S)KOHOMHUYECKHX U MPOQPECCHOHAIBHBIX
WJIA HE3HAKOMOW 3HAHUU
Cpelie U B NOIIK-1.3. Baageer meTogaMu
MEXKIUCIUIUIMHAPHOM | TEOPETUUYECKOTO U AKCHEPUMEHTAILHOTO
KOHTEKCTE UcCcleI0BaHusl OOBEKTOB

npo¢deCCUOHATIBHON JIEITEILHOCTH, B TOM
YyUCJIe B HOBOM WJIM HE3HAKOMOM Cpefe u
B MEXIUCIUTIIIMHAPHOM KOHTEKCTE

OIIK-7. Cnocoben NOIIK-7.1. 3HaeT (QyHKIHOHAJIbHbBIC
aJanTUpOBaTh TpeOOBaHUs K MIPUKIIATHOMY
3apyOexKHbIC MPOTPaMMHOMY o0ecrneYeHuno TUTSt
KOMILJIEKCHI pelieHus aKTyaJIbHBIX 3a1a4
00paboTKH NPEANPUSTANA  OTpaciu, HalMOHAJIbHbBIC
uH(popmManuu U cTaHAapThl 00paboOTKM uHGMOpPMALUU U
aBTOMATU3UPOBAHHOTO | aBTOMATU3UPOBAHHOTO MTPOCKTUPOBAHUS
MPOCKTUPOBAHUSA K NOIIK-7.2. Ymeer MIPUBOJUTH
HYXJ1aM 3apyOEKHbIE  KOMIUIEKCHI  00pabOTKH
OTE€UECTBEHHBIX uHpopMaluu B COOTBETCTBUE  C
MPEeANPUATAN HaAIMOHATHHBIMU CTaHJapTaMH,

WHTErPUPOBATH C OTpacCIEBbIMU

UH()OPMAITMOHHBIMA CUCTEMaAMHU
HNOIIK-7.3. Bimaneetr meToaMu
HacTpoiku uHTepderica, pa3padoTKu
MOJIB30BATEIBCKUX 11a0JIOHOB,
MTOIKIJTIOYCHUS OMOJIMOTEK, T00aBICHUS
HOBBIX (DYHKIIMI




OIIK-8. Cnocoben
OCYIIECTBIISTh
apexkTuBHOE
yIpaBIcHHUE
pa3paboTKoi
IPOTPaMMHBIX
CPEIICTB U MTPOCKTOB

NOIIK-8.1. 3Haer MeToabl M CpPEACTBA
pa3pabOTKH MPOrpaMMHOr0 oOecreueHus,
METO/IbI YIPABJICHHUS MPOEeKTaMu
pa3pabOTKH MPOrpaMMHOr0 oOecTeueHus,
CIIOCOOBI OopraHu3anuu MPOEKTHBIX
JTAHHBIX, HOPMAaTHUBHO-TEXHUYECKUE
JIOKYMEHTBI (CTaHAApThl U PETJIAMEHTHI)
o pa3pabOTKe MPOTPAMMHBIX CPEJICTB U

IIPOEKTOB
NOIIK-8.2. Ymeer BbIOWpaTh CpeACTBa
pa3pabOTKH,  OIEHWBATh  CIOKHOCTH
IIPOEKTOB, IUTAHUPOBATh pecypcHl,

KOHTPOJIMPOBATh CPOKH BBIMOJHEHUS U
OIICHUBATH Ka4ecTBO MOJTy4YEHHOTO
pe3yJibTaTa.

HNOIIK-8.3. Bnangeer METOJaMU
pa3pabOTKM  TEXHUYECKOrO0  3aJaHusl,
COCTaBJICHUS  IUJIAHOB, paclpeaesiCHUs
3a7a4, TECTUPOBAHUS M OILICHKM KadyecTBa
MPOTPaMMHBIX CPEJICTB

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OOII MATUCTPATYPBI

JucuumuimHa OTHOCHTCSA K 00s3aTenbHOM dYacTh (4acTth, (OpMHUPYEMOM
y49acTHUKaMU 00pa30BaTelIbHBIX OTHOIICHHH) O710ka b1 «/ucuurumiabl (MOTyIIH)».

JucuumiiiHa B3aMMOCBSI3aHa JIOTUYECKU M COJEPKATEIbHO-METOAUYECKH CO
CHEAYIOINMU TUcHUIIMHaAMU U npaktukamu OOIT:

e AHanu3 u 00paboTKa JaHHBIX,

e lIcKyCCTBEHHBIE HEPOHHBIE CETH;

e Teopust aBTOMaTUYECKOTO yIPABIICHNUS;

¢ YueOHas (03HAKOMUTEbHAS) TPAKTUKA;

e [IpousBocTBeHHAs (MMPOEKTHO-TEXHOIOTUYECKAsA ) TPAKTUKA,
e [IpousBonacreennas (H1P) npakTuka;.

3. CTPYKTYPA U COAEP KAHUE JUCIHHUIIJIMHbI

OO6mast TpyJI0e€MKOCTh JUCIMIUIMHBI COCTaBIsAeT 4 3a4eTHBIX CIUHMIIBI, T.C.
144 axanemuueckux yacoB (u3 HuX 90 yacoB — camocTosATeNIbHas paboTa CTYJECHTOB).

Ha mepBom kypce, BO BTOPOM CeMECTpe BBIACISICTCS 42 3a4€THBIX AMHUIIBI,
T.e. 144 akagemuueckux daca (13 Hux 90 yacoB — camocTosiTeIbHas padoTa

CTYJICHTOB).




OOmiasi TpyI0EMKOCTh AWCIUILIMHBI COCTaBIsIeT 4 3aueTHBIC €IUHUIIBI, T.C.
144 axanemuueckux yaca (u3 Hux 90 yacoB — caMocTosiTesbHast paboTa CTyACHTOB).
Pazpenbl nucuumiuibl « CUCTEMbl aBTOMAaTUYECKOTO YIPABICHUS U3Y4arOTCS
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Ha NIEPBOM KypCe BO BTOPOM CEMECTpE.

dopma pyOe HOTO KOHTPOJIS MO AUCHUTIIMHE — YK3aMEH.
CtpykTypa © colepXKaHUE JUCUUIUIMHBI

«Cucremsl

ABTOMAaTH4YCCKOI'O

yIpaBICHUS» IO CPOKaM U BHJaM paboThl oTpaxkeHsl B [Ipmnoxenun 1.

3.1.

Buabl yueOHoI padoThl U TPYI0eMKOCTH (110 (popmaM 00ydeHHs )
Ounas popma 00yueHust

Ne Bup yueOHoi1 padoThI KoanuecTso CemecTpbl
n/n 4acoB 2
1 |AyauTtopHsble 3aHATUA 54 o4
B Tom uucne:
1.1 Jlexkuuu 18 18
1.2 CeMuHapckue/mpakTHUYECKUE
3aHATHUS
1.3 JlaGopatopHbie 3aHITHS 36 36
2 | CamocrosiTenpHas paboTta 90 90
B Tom uncxe:
2.1 BpInoJIHEHHUE CAMOCTOSITEIIbHBIX 86 86
MPAKTUYECKUX 3aHSITHM
2.2 TectupoBanue 4 4
3 IIpoMexyTouHas aTTeCTaIus
DK3aMeH
Uroro: 144/4 144/4

3.2. TemaTuyeckuii NJ1aH U3y4YeHUs JUCHUILTHHBI (110 popMam 00yUeHuUs1)




Ounas popma o0yueHust

TpyIoeMKOoCTb, Jac

AynuTtopHas pabora W
3 =
% o = 8
a <
Ne Pasnessl/TeMsbl ° - E o = w | B S q:) =
= =y m
n/n JVCLUILIAHBI Q = | 5 B S E 2958
2 E 22:::fcgs
S EES 28 3 8
=~ « O S =
s < = =
[5) = @)
@)
1 |Tema 1 Beeaenue. MeToasl MaTEeMaTHYECKOTO 2 6 10
OTNHMCaHUsl 00ObEKTOB M CHCTEM YIIpaBJICHUS
2 |Tema 2. Cuctemsl. Bunpl cucrem. 2 6 10
Knaccudukamms.
3 |Tema 3. JlunaMHYEeCKHE 3BCHBS U THUIIOBBIC 2 6 10
coeauHeHMs 3BeHbeB B CY
4 Tema 4. Ycroituuocts JICC. Anrebpandeckue 2 3] 12
Y YaCTOTHBIE KPUTEPHUH YCTOMUYUBOCTU
5 |Tema 5. Ananu3 kauectBa HenpepbIBHBIX CY. 2 §) 12
TounocTs perynupoBanus CY
6 |Tema 6. MeTo1bI KOPPEKIIUU M TTOCTAHOBKA 2 6 12
3a[]a4l KOPPEKIMH CUCTEM YIIPABIICHUS
7 |Tema 7. HeueTkue MHOXKECTBA B HEUETKOM 2 8 12
ynpasineHun. Heuetkas snoruka 3aze.
8 |Tema 8. A3biku nporpammuposanus LD, FBD 4 8 12
MIPOMBILUIEHHBIX KOHTpOJu1epoB. [IpaBumna
BbIBOAa Mammanu. Takaru-CyreHo.
Htoro 18 54 90

1.1 Conep:xkaHue qMCHUNIMHBI

OTpeICIICHUSI.

Jlekuusi 1. BBenenue. Ilpeamer, 3agaum u cojep:kaHue JUCUHMILTHHBI
ITonstue cucrembl. Onpenenenune, Kparkas uctopusi BO3HMKHOBEHHsS cuctem. O
TepMUHE «cucTeMay. lIpeaMer, 3amaun M COAEpXKaHUE IUCHMUIUIMHBL. MeTobl
MaTeMaTHYECKOr0 ONMUCAHUsI 0OBEKTOB U CUCTEM YIPABJICHUS
Cuctemsbl. Buasl cuctem. Knaccudukarus. OCHOBHBIE MOJIOKEHUS, TIOHITHUS U

Knaccudukanus cucrem.

MartmaTtuyeckue MOJEIH.

Jlekumusa2. MeToabl MATEMATHYECKOI0 YIIPABJICHHSA.

JunHamuueckue cucteMbl. OnucaHue.
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Knaccudukanus 31€MEHTOB CUCTEM aBTOMAaTUYECKOro ynpasieHus. [Ipumepsl
OOBEKTOB YIIPABIICHUS.

CraTuyeckue CBOWMCTBAa 3JEMEHTOB M CHCTEM (COECIMHEHHUS CTaTHYECKHUX
3JIEMEHTOB,

JMHeapu3alrs CTaTHUYEeCKUX dieMeHToB). Kiaccudukanus cuctem ynpaBlieHus

(o

NPUHIMITY YIIPABJICHUS, MO BHUJY YIPABISIOUIETO BO3JICUCTBUSA, IO YHCIY
KOHTYpOB).

Jleknusa3. MeToabl MaTeMaTH4YeCKOr0 ONMHCAHHSA O0OBEKTOB H CHCTEM
ylnpasBJIeHUS.

Knaccudukanus cucrem ymnpapiieHUs (110 YUCITY PEryJIUPYEMbIX MapaMeTpoB,
M0 XapaKTepy CUTHAJIOB, [0 CTENIEHHU CII0KHOCTU CUCTEM, IO BEJIMYMHE OIUOKH B

YCTAHOBHUBIIEMCSA COCTOSIHUM M B 3aBHCUMOCTH OT €ro0 MAaTeMaTUYECKOTO
OTIMCAHUA).

Bunbl u onucanue 3anaromux BosaencTeuid. [lonsarue spdextuBHOCTH pabOTHI
CHUCTEMBI

U €€ CBSI3b C ONTUMAJIbHBIM YIIpaBIeHUEM. MeTOAbl ONITUMHU3ALINH.

Jlekuusi4. Meroabl MaTeMaTH4YeCKOr0 ONUCAHUS OOBEKTOB M CHCTEM
ylnpaBJIeHU.

XapakTepUCTUKN (CTaTUYECKHE U JUHAMUYECKUE) CHUCTeM H OOBEKTOB
ynpasieHus. JluHamuueckrue (BpEMEHHbBIE) XApaKTEPUCTUKU CHUCTEM YIIPABIICHHUS.
[IpeobpazoBanue Jlamnaca. OcHOBHBIE CBOMCTBa peoOpazoBanus Jlamnaca. [Tousarue
nepeaToyHo QPyHKIMM U THepeaaTouyHoro koddduiimeHta. TUMOBBIE BpPEMEHHBIE
XapaKTePUCTUKU: UMITYJIbCHAS XapaKTEPUCTUKA, IEPEXOIHAS XapAKTEPUCTHKA.

[IpeoOpazoBanue Dypre. YacToTHas (YHKIMS U YACTOTHBIC XapaKTEPUCTUKU
CHUCTEM yIIPABIICHUS.

Jlekuus S./luHaMu4yecKkue 3BeHbS M TUIIOBbIEC COeIMHECHUSA 3BEHbEB CUCTEM
YIPABJICHUSA.

Onpenenenve JIUHAMUYECKOTO 3BeHa. llepeuenb u  Kiaccudukanus
JTWHAMUYECKUX 3BEHbEB CHCTEM  YIpaBJieHUs. BpeMeHHble H  YacTOTHBIE
XapaKTEPUCTUKH alepUOJUYECKOrO0 3BEHA IMEPBOTO MOpsaAKa. BpemeHHble
YaCTOTHBIE XapaKTEPUCTUKU KoJIeOATeIbHOTO 3BeHAa. BpeMeHHblE W YacTOTHBIC
XapaKTEpUCTUKH  KOHCEPBATMBHOIO  3B€HA.  BpeMeHHble W YacTOTHBIC
XapaKTEPUCTUKH 3BE€HA 4YHUCTOro 3ana3fabiBaHus. CoOeOuHEHUsI JJIEMEHTOB U
npeoOpa3oBaHUE CTPYKTYPHBIX CXEM IPHU MOCJIEI0BATEIHHOM, MAPAJIJIEILHOM U C
oOpaTHOM CBA3BIO COENMHEHHMI 3BEHBEB. UyBCTBUTEIBHOCTh U CTAOMIM3UPYIOLIKE
CBOICTBA OTPHUIIATEIHLHON OOPATHOMN CBS3H.

Jleknus 6. AHa/IM3 yCTOHYHBOCTH JIUHEHBIX HenpepbIBHbIX CAP (JICC).

Omnpenenenue ycronuuBoctd JICC. Ilpumepsr ((usuueckas TpakTOBKa
YCTOWYMBOCTH). Y cTOHUMBOCTH 1O JIssmyHOBY. [loHATHE KpUTEpUEB YyCTOMYMBOCTH.
KopneBoli kpuTepuid yCTOWYHMBOCTA CHCTEM YIPABICHUS — JOCTATOYHOE YCIOBUE
YCTOMYHUBOCTH. AnreOpandeckue  KpuUTepud  ycrouumBoctu.  Kputepuit
ycToitunBoctd ['ypBuma. OmnpenelieHHe KPUTHYECKOro 3Ha4deHUs Kod(duimeHTa
YCUJICHUSI CUCTEMBI aBTOMATUYECKOTO yrnpasiieHus. [Ipuniun aprymenrta. Kpurepuii
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ycToMuuBOCTH MuxainoBa. OIlEHKAa YCTOMYMBOCTA CHUCTEMbI MO KPUTEPUIO
Muxainosa.

YacToTHbl KpuTepuid ycronuumBocTn HalikBrcta. 3amacel yCTONYMBOCTH.
Kputepuii ycroiunBoctd 1o BeimHerpaackomy. JIuarpamMma yCTOMYMBOCTH I10
Beimaerpaackomy.

Jleknust 7. AHa1u3 KayecTBa JuHeHHbIX HenpepbIBHbIX CAP (JICC).

TpeboBanusi, mpeabABIsIEMbIE K IBYM CHCTEMaM JIJIsl CPABHUTEIHHOTO aHaIn3a
KAa4eCTBa.

Mertonsl  ouenku kadectBa CAP. [Ilpsimble TmOKazaTenu  KadecTBa
peryiaMpoBaHus cucteM ymnpasieHus. KopHeBble moka3aTenu kadecTtBa. YacTOTHbIE
METO/bI OLICHKN Ka4eCTBa.

TouHOCTh perynupoBaHusi cucteMm ynpabiieHus.CTaTudyeckas OIIMOKa.
Kosdhdummentst  ommbok. Mertoguka pacyera. XapakTEpPUCTHKH  CHUCTEM
yIpaBJICHUS: THBAPUAHTHOCTb, POOACTHOCTb, YYBCTBUTEIBHOCTh, PEATTU3yEMOCTb.

Jlekuus 8. Metoabl koppekuun cucrembl. Cunre3 CAY mno tpedyemMbiM
NOKa3aTreJsM KayecTBa.

ITocTaHOBKa 3a1a4 KOPPEKLIUUA CUCTEM.

CnocoObl BKIIFOUEHHSI KOPPEKTUPYIOUIUX YCTPOUCTB.

[Toctpoenue xenaemon acumnrornaeckon JIAUX cucteMsl ynpaBieHUsI.

Jlexkuus 9. HeyeTkne MHOKECTBA B HEYETKOM YIIPaBJICHUM.

Heuerkne MHOXeECTBAa: NPHUHALIEKHOCTH MHOJKECTBY; CBOMCTBA HEYETKUX
MHOYKECTB;

[Ipunuun o06oOmeHnss W HedyeTkass apupMeTHKa; MpPUKIATHBIE 3a/ayu
HEUYETKOU JIOTUKH;

@opMBl  NIPEICTABJICHUS HEYETKUX MHOXKECTB UM HUX KOMIIBIOTEpHAs
peanu3aius; TMHTBUCTUYECKAss MOAU(PUKAIINS HEUETKIX MHOYKECTB.

3. 3. TemaTuka ceMMHAPCKUX/MPAKTHYECKUX U JIA0OOPATOPHBIX 3aHATHIA

Jlabopamopnwie pabomut
JlaGoparopHass pabota Nel «J/lunamuveckue 3BEHBS M THUIOBBIE COEIMHEHHS 3BEHBEB B
CY».»

JlaGoparopHas paboTta Ne2 «.Ycroitunocts JICC. AnreGpandeckue U 4aCTOTHBIE KPUTEPUH
YCTOMYMBOCTH

JIaboparopHas pabota Ne3 «Amnanus kauecrsa HenpepbiBHbIX CY. TOYHOCTH perymupoBaHus
CV.»

JlaGoparopHas padota Ne4d «MeTomsl KOPPEKIIMU ¥ TMOCTAHOBKA 3a/a4l KOPPEKIMH CHCTEM
YIIPABIIECHHUSD

JlaGoparopHas paboTa Ne5 «HedeTkne MHOXKECTBA B HEUETKOM YIIPABJICHUI
JlabopatopHnast pabota N6 «Heuerkne mnpaBuna BbeiBoga. CdopmynupoBaTh
HEYeTKHE MpaBuIa JJis BRIOPAHHOW TEMATHUKH MUCCIICIOBAHUS.)»

JlaGoparopHas paboTta Ne7 «SI3eiku nporpammuposanus LD, FBD npoMbInmieHHBIX
KOHTPOJLIEPOB
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»

Ha6opaT0pHaH pa6OTa Ne8 «IIpompminennsle konTpomtepsl. Hanucanue HEUETKUX MPaBUIT
BbIBOJIA JIJ1s1 CY KOHTPOJLIEPOM. )
»

Jis mpoBeneHusT J1TabopaTOpHBIX paboT TpeOyeTcss KOMIBIOTEPHBIN KIlacc.
OOBEICHHBIN B JIOKAIBHYIO CETh ¢ BBIXOJ0M B MHTepHeT. KOMIBIOTEPHI TODKHBI
OBITh OOBETMHEHBI JIOKATBHON ceThlo. HeoOXoamMm BBIXOA B TIIOOAIBHYIO CETh
Wutepuer. Tpebyemoe nporpaMMHoe oOecrieueHHEeM: KOMIHIATOP si3bika Python,
TEKCTOBBIN penakTop, oducHsii naker LibreOffice.

KomnbroTepHbIit Ki1ace AOHKEH UMETh BO3MOXXHOCTh OOHOBJICHUS M YCTAHOBKH
JOTIOJIHUTEIBHOTO CBOOOHO PACIPOCTPAHSIEMOT0 TPOrPaMMHOTO OOEeCTIeUeHUSI.

3.1TemaTuKa KypCOBBIX IPOEKTOB (KYpPCOBBIX PadoT)

He npedycmompeno

3.2 TemaTuKa BONPOCOB IJISl CAMOCTOSITEIbHOTO U3y4YeHUS

* I3yyeHne TEHACHLIMM pPA3BUTUS HAYYHBIX HCCIEIOBaHUM B BbIOpaHHOU
o0nacTu..

* 3y4yeHune MeTo10B pabOTHI C 3JIEKTPOHHBIMU OMOJIMOTEKAMH.

* M3yueHne MeToA0B KOJIEKTUBHOU pa3zpadotku HUP.

* U3ydyeHne cCpencTB aBTOMATU3UPOBAHHOM TMOJAuM 3aBOK H TPaHTHL
[laTeHTHBIN NOUCK.

4. YueOHO-MeTOAUYecKOe U HHPOPMALIMOHHOE o0ecrieueHne

4.1HopmatuBHbIe 10KyMeHTHI U 'OCTbI
1. TOCT 7.0.96-201 Cuctema ctaHnnapToB 1o HHGOpManuu, OUOITUOTEUHOMY U
U3JIaTeILCKOMY JieTy. ONeKTpoHHble OubmmoTeku. OcHoBHBIE BHUIBI. CTpyKTypa.
TexHonorus GpopmMupoBaHusl.
2. TOCT P 43.0.12-2018 Bba3bl 3HaHUI B TEXHUYECKOHN AESITEIHLHOCTH.

3.I'OCT P MBK 60770-3-2016 JATUMKU AJIS IPUMEHEHM S B
CUCTEMAX VIIPABJIEHM A ITPOMBILNIJIEHHBIM ITPOLIECCOM. Yacts 3.
MeTobl OIIEHKH XapaKTePUCTUK MHTEIIEKTYATbHBIX JATYUKOB

4 . TOCT P 52633.5-20113amura uadopmanuu. TEXHUKA 3AIIUTHI
NHD®OPMAIINMN.
ABTOMaTHueckoe 00ydeHne HelpoceTeBhIX MpeodpazoBareneil OMOMETPHUS-KOT
JOCTYTIA.
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4.1. OcHoBHas JUTEpaTypa
1. baxanos, B. JI. Teopust aBToMaTH4eCKOro ympasjeHus : yueOHoe nmocodue /
B. JI. baxxanoB. — Cawmapa : CamI ' YIIC, 2016. — 47 c.
2. Munamuka noinera: yueOnuk / A. B. Edpemos, B. ®. 3axapuenko, B. H.
Oguapenko, B. JI. CyxanoB. — MockBa: Mammnoctpoenue, 2011. — 776 c.
4. Hapwokuseiii, B. A. /lunamuka : ydueOHoe mocoOue / B. A. Hapweokubiil. —

Mocksa : HUAY MU®DU, 2012. — 168 c.

4.2. JlomoJHHUTEIbHAS JUTEpaTypa

1. ®uxrtenronbu, [. M. Kypc nuddepeHnnarbHOro U HMHTETPaIbLHOTO
ucuucieHus : yueonuk : B 3 tomax / I'. M. ®uxrtenronsu. — 14-e uzn., crep.
— Camnkrt-IlerepOypr : Jlanp, 2020 — Tom 1 — 2020. — 608 c.

2. Maremartuka : metoanueckue ykazanus / coctasutenu JI. U. 3aropckas, O.
. Hezneposa. — Cankt-IlerepOypr : CIIGI'Y T'A, 2012. — 39 c.

['OCT 20058-80 Jlunamuka JieTaTelbHBIX armapaToB B atMochepe. TepMuHsl,

OTIpEJICJICHHS U 0003HAYCHUS

3. Konogsamnos, b. 1. Teopust aBTOMaTnueckoro ymnpasieHus : yaieOHoe ocodue
/' b. 1. KonoBanos, 0. M. JlebeneB. — 5-e u3n., crep. — Cankr-IlerepOypr
: JJanb, 2020. — 220 c.

4. Yenunokos, }O. H. KBarepHuoHHbBIC MOJIETTN U METO/IbI TMHAMUKH, HABUTALIUU
U ynpasieHus aBuwxeHuem : monorpadus / FO. H. YennokoB. — Mockaa :
OU3SMATIINUT, 2011. — 554 c.

5. Maremaruueckre MOJEIH TUHAMUKH JIBI)KCHUS JIETATEIBHBIX ammmaparoB:
yuebHoe nocodue / T. FO. Jlememonok, A. A. Cu3zosa, H. E. bapanos, B. A.
CannukoB. — CankT-IletepOypr c.

4.3. DyIeKTpOHHbIE 00pa3oBaTeibHbIe Pecypchl

1. DOP B pazpaboTke

4.4, JluneH3HMOHHOE W CBOOOJHO pacHpocTpaHsieMoe MNPOrpamMMHoOe
o0ecneyenmne

1. Cpena paspadotku Microsoft VisualStudio ¢ ycraHOBICHHBIM ITaKeTOM
pacmupenus si3pika Python
3. Oducnsrii maker Libre Office wu Microsoft Office
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4.5.CoBpemenHble npodeccHOHATbHbIE 0a3bl JaHHBIX W HMHGOPMaIMOHHbIE
CIIPaBOYHbIE CHCTEMbI

1.  CopaBouno-nipaBoBasi  cucrembl «Koncynbrantllmroc:  Hexommepueckas
uHTEepHEeTBepCcHs» https://www.consultant.ru/online/

OdunmanbHbI THTEPHET-TTOPTAJ IpaBoBOM nH(popMaruu http://pravo.gov.ru
Poccwuiickas mHanmonansHas 6ubimoTeka http://www.nlr.ru

OBbC «YHuBepcurerckas oubnmorexa onnaitn» https://biblioclub.ru/index.php
Enunoe okHO goctyma k oOpa3oBaTenbHbIM pecypcam DenepanibHBIN mopTal
http://window.edu.ru

Hayunas snexkrponnas 6ubnuoreka http://www.elibrary.ru

7. Poccuiickas rocynapcTBeHHas ouonmoreka http:// www.rsl.ru

abrwn

o

5. MarepuajbHO-TeXHHYECKOe o0ecneyeHue

[E—

. KommprorepHbie Kiacchl ¢ OCHAIEHHUEM: CTOJBI, CTYJbs, ayJIUTOpPHAas IOCKa,
WCITOJIb30BAaHUE TEPEHOCHOTO MYJIBTHMEIUHHOTO KOMITIEKca (TIEPEHOCHOM
IIPOEKTOP, NEPCOHATBHBIA HOYTOYK).

2. TlepcoHalbHBIE KOMITBIOTEPHI, MOHUTOPBI, MBIIIIKH, KJIaBUATyphl. Pabodee mecTto

MIPETOIaBaTels: CTOM, CTYIL.

AyauTopus sl CAaMOCTOSATEILHON paOOTHI.

4. bubnmoTeka, YNTAIBLHBIN 3aIl.

w

6. MeToanueckne peKOMeHIalMU
6.1. MeToanueckue PpeKOMEHAAIMM [JIsl TpenojaBaTejsi MO OPraHU3aNUH
00y4eHus

1. Ilpu moAroToBKe K 3aHATHUSAM CJEAyeT MpeABAPUTEILHO MPOopadboTaTh MaTepHal
3aHATHUA, MPETYCMOTPEB €ro Mojadyy TOYHO B OTBEJAEHHOE ISl DTOTO BpeMs
3aHsATUA. CienyeT MOArOTOBUTH HEOOXOAMMBIE MaTepUalbl — TEOPETUUYECKUE
cBelleHMs, 3amaunu U ap. [Ipu mpoBeneHUU 3aHATUS CiEAyeT KOHTPOJIUPOBATH
nojadyy marepuaia M pelleHHue 3aJaHuid ¢ y4eToM Y4eOHOro BpPEMEHH,
OTBEJECHHOIO JIJISl 3aHSTHUS.

2. Ilpu mpoBepke paboOT U OTYETOB CIIEYET YYUTHIBATh HE TOJHKO MPaBUILHOCTH
BBITIOJIHEHUS 33JIaHUN, HO U ONTUMAJILHOCTh BBIOPAHHBIX METOJOB PEIICHHS,
MPABUWJIBHOCTH BBITIOJIHEHUS BCEX €T0 I1aroB.

3. Ilpu opranuzanuui ¥ TPOBEICHUS JK3aMEHOB B MPAKTUKO-OPHUEHTHPOBAHHOMN
dbopme creayeT UCHOJB30BaTh YTBEpXKIAEHHBIE Kadenpord Mertoauueckue
pPEeKOMEH/IaIUH.

6.2. MeToanueckue yKa3aHus sl 00y4arOmIUXCcsi 0 OCBOEHUIO TUCHMILTUHbI
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[Tonyyenue yriayOJ€HHBIX 3HAHMM MO JUCHUIUIMHE JOCTHIaeTcs 3a CYeT
aKTUBHOW  CaMOCTOATENbHOM  paboThl  oOydawoommuxca. Beigensemble  4achl
1[eJ1eCO00pa3HO MCMOIb30BATh /JIs 3HAKOMCTBA ¢ YYeOHOW W Hay4dHOW JUTEPATypoin
1o npodJieMaM JUCHUILIMHBI, aHAJIN3a HAyYHbIX KOHIICTITUH.

[TpomexyTouHas arrectamusi oOydaromuxcs B ¢opMe 3aueTa MPOBOAUTCA IO
pe3ynbTaTaM BBIIOJIHEHUS BCEX BHAOB YYE€OHOH paldOThl, NPEITyCMOTPEHHBIX
y4eOHBIM IUIAHOM MO JAHHOM JUCHUIUIMHE (MOJYJIO), MPH 3TOM YUUTHIBAIOTCS
pe3yNbTaThl TEKYILIETO KOHTPOJS YCIIEBa€MOCTH B TeueHHe cemMectpa. OreHka
CTENEHU JOCTHXKEHHSI OOYYarOIMMHUCS IUIAaHUPYEMBIX PE3YJIbTATOB OOYYEHHS I10
JUCUUIUIMHE TPOBOJMUTCS IMpEnojaaBaTesieM, BEAYIIUM 3aHIATHS [0 JAUCLUILUIAHE
METO/JIOM JKCIepTHOM oIneHKkd. [lo uToraM mNpPOMEXYTOUHON arTecTallud TIO0
JTUCHUIUIMHE BBICTABIISIETCS] OLIEHKA «OTJIMYHO», «XOPOILIO0», «YIOBICTBOPUTEIHLHO
WM «HE yIOBIETBOPUTEILHO.

K mpoMexyTodyHoil —arrecTalMi JOMYCKalOTCS TOJIBKO oOydaroliuecs,
BBITNIOJIHUBIINE BCE BUJIbI yU€OHOU paboThl, IPEe1yCMOTPEHHbIE paboueil mporpaMmmon
no guctuminHe «VMcKycCTBEHHbIE HEHPOHHBIE CETHY.

6.3.CpeacTtBa ajganTanuu TpPenoJaBaHus AUCHHUIUIMHBI K NOTPEOHOCTIM
o0y4JaloImmuxcss WHBAJMIOB W JIMI C OrPAaHHYEHHBIMH BO3MOKHOCTSIMHU
3/10POBbS

[Ipu HeoOxomuMocTu B 00pa3oBaTENbHOM  TIpOLIECCE  MPUMEHSIOTCS
CJIEIYIONIME METOJbl W TEXHOJIOTHH, OOJIerdarlire BOCHPUITHE HHPOpMAIUU
OOyYarONIMMHUCS HMHBAIUJIAMA M JIMIIAMH C OTPAHMYEHHBIMH BO3MOKHOCTSIMU
3JI0POBbSI: - CO3/IJaHNE TEKCTOBOM BEPCHUH JIFOOOTO HETEKCTOBOTO KOHTEHTA JIJIS €ro
BO3MOXKHOTO TIpeoOpa3oBaHusi B ajbTepHATUBHBIE (HOPMBI, YAOOHBIE IS
Pa3IMYHBIX MOJIb30BATENEH;

* CO3JaHME KOHTEHTa, KOTOPbIH MOXKHO MPEACTaBUTh B Pa3IMYHBIX BHJAX O€3
NOTepU  JAHHBIX WM  CTPYKTYpbl, MPEIYCMOTPETh  BO3MOXHOCTb
MaclITaOMpOBaHUA TEKCTa U HM300pakeHUd 0Oe3 ToTepu KadecTsa,
IPELYCMOTPETH TOCTYITHOCTD YIPABJICHHSI KOHTEHTOM C KJIABHATYPBI;

* CO3J]aHME BO3MOXKHOCTEH JJIsi OOYy4alolUXCs BOCHPUHHUMATH OJHY U Ty K€
uH(pOpPMAIMI0O M3 pa3HbIX HCTOYHUKOB, HAlpUMeEp, TakK, 4YTOObI LA C
HapyLIEHUSMH CJIyXa MOJy4Yaldud MH(POPMALUIO BU3YaJIbHO, C HapYyIICHUSAMH
3pEHHUs ayAUaJIbHO;

* IPUMEHEHUE TMPOTPAMMHBIX CPEICTB, OOECIEUYMBAIONIUX BO3MOXKHOCTH
OCBOCHMSI HABBIKOB U YMEHUU, (POPMUPYEMBIX AUCIUIUIMHOW, 3a CUET
QIBTEPHATUBHBIX CIIOCOOOB, B TOM YHCJE BHUPTYaIbHBIX JIAOOPATOPHUA HU
ACCUMUJIALIMOHHBIX TEXHOJIOTHIA;

* IPUMEHEHUE TUCTAHIMOHHBIX 0Opa30BaTENIbHBIX TEXHOJOTHH AJi Mepeaadyu
uH(poOpMaIKU, OpPraHU3alMy Pa3TU4YHbIX (OPM HMHTEPAKTHUBHOM KOHTAKTHOM
paboThl 00yYaroLerocs ¢ MpernojjaBaresaeM, B TOM 4ncie BeOMHApOB, KOTOPbIE
MOTYT OBITh HCIOJIB30BaHbl JUIsl TPOBENCHUS BUPTYAJIbHBIX JEKUUH C
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BO3MOYKHOCTBIO ~ B3aUMOJCHCTBUS  BCEX YYACTHUKOB JIMCTAHIIMOHHOTO
00y4YeHHs, TPOBEJIECHHUSI CEMHHAPOB, BBICTYIUICHUS C JOKJIAJaMU U 3aIIUTHI
BBINOJIHEHHBIX Pa0OT, MPOBENEHUS] TPEHUHIOB, OpPraHU3allMHd KOJUIEKTUBHOM
paboThI;

NPUMEHEHUE  JUCTAHLIHMOHHBIX  OOpa30BaTENbHBIX  TEXHOJIOTHI
opraHu3anuu (popm TeKyIIero u mNpoMeKyTOYHOTO KOHTPOJIS;

I

YBEIMYCHUE TPOJODKUTEIHPHOCTA ClIa4yu OOYyJaroNmuMCs WHBAIHIOM HWITH
JIUIIOM C OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbsI (hOPM TIPOMEKYTOUHOM
aTTeCTaIlMU TI0 OTHOIICHHUIO K YCTAHOBICHHON MPOJOJKUTEITLHOCTH UX CIIAUH:
- TPOJOKUTENBFHOCTA CJadu 3a4éra WIM DK3aMEHa, NPOBOJAMMOIO B
nuchMeHHOU (opme, - He Oonee yem Ha 90 MUHYT; - MPOJOIKHUTEILHOCTH
MOJIFOTOBKY 00YYAaOIIErocs K OTBETY Ha 3a4€Te WM IK3aMEHe, IPOBOJUMOM B
ycTHOH (hopMme, - He Oosiee ueM Ha 20 MUHYT;

IPOAOKUTEIBHOCTH BBICTYIUIEHHS, OOy4Yarollerocs IMpH 3alluTe KypCOBOU
paboThl - He OoJiee yeMm Ha 15 MUHYT.

Jlnst oOecrieueHus: MOArOTOBKH JIIO/IEH B (popMaTe OUHOM ayAUTOPHOU pabOThI

C OTrPaHWYCHHBIMH BO3MOXKHOCTSMH JBMKCHHSI BBIOMPAIOTCA ayJUTOPUU C
JOCTYITHOCTBIO B paMKax TpeOOBaHMI MO OpraHuzanuu 0e30apbepHOM Ccpeabl

JABHKCHUS.

7. MDOHJ OLIEHOYHBIX CPEACTB

7.1.MeToabl KOHTPOJISA M OLlEHMBAHUS Pe3yJbTATOB 00y4eHH s

Ilokazarenem

OIICHUBAHUA

KOMIIETEHIIUN

Ha

pa3IUYHBIX

oTamnmax Hx

bOpMHpPOBaHUS SBISETCS JOCTHKEHUE OOYYAIOMMMHUCS TIIAHUPYEMBIX PE3yJIbTaTOB
00y4eHUs MO TUCHUILIUHE (MOJIYIIIO).

IToxa3zarenn

Kputepun onenuBanus

2

3

4

5

OIIK-1. CnocoGen camocTosTeNbHO IPUOOPETATh, Pa3BMBATh U IIPUMEHATH MATEMATHIECKHE,

C€CTCCTBCHHOHAYYHEBIC, COUMAJIbHO-OKOHOMUNYCCKNE U HpO(l)CCCI/IOHaJ'IBHI)Ie SHaHUA OJId pCIICHUA

HECTaAaHAApTHEBIX 3a/ia4, B TOM YUCJIC B HOBOM HJIM HE3HAKOMOM Cpeac U B MCXKJIUCHUITIIMHAPHOM

KOHTEKCTE

3HAET: OO6yuatronuiics OO6yuatronuiics OOyuarommiics OO6yuaromuiics
MaTeMaTUYeCKH | JIEMOHCTPUPYET JIEMOHCTPHUPYET JIEMOHCTPHUPYET JTEMOHCTPUPYET

e, MIOJIHOE HETOJIHOE YaCTUYHOE MOJIHOE
€CTECTBEHHOHAY | OTCYTCTBHE COOTBETCTBHUE COOTBETCTBHUE COOTBETCTBHUE
YHBIE U | 3HaAHUHI 3HAHUU 3HAHUU 3HaHUU
COLIMAJIbHO- MaTeMaTU4YeCKHe, | MaTeMaTHYEeCKHEe, | METOJIOJIOTHH, MaTeMaTHYeCKue,
HSKOHOMHUYECKUE | €CTECTBEHHOHAYY | €CTECTBEHHOHAy4 | MaT€MaTUYEeCKHE, | €CTECTBEHHOHAy4
METO/IbI JUTS | HBIE ¥ COITMAIbHO- | HBIC M COITUAIBHO- | €CTECTBEHHOHAYY | HBIE U COIHMAJIBHO-
WCIIOJIB30BAaHUS | 9KOHOMHUYECKHUE SKOHOMUYECKHUE HBIE U COLUAIBHO- | PKOHOMHUYECKHUE

B METO/IbI JUTSL | METOJIbI JUISl | SKOHOMUYECKHE METOJIBI TUTST
npodeccuoHanb | UCTOJIB30BAaHUS B | HCIIONB30BAHUS B | METOBI JUTS | IICTIONB30BaHUST B
HOM poeCCHOHAIBHO | MPO(EeCCUOHATBLHO | HCTIOIB30BaHUs B | MPOGheCcCHOHATBHO
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NEITEILHOCTH U IeATEeNbHOCTH U IeATEeNbHOCTHU MpOoECCHOHANIBHO | U ACATEIHHOCTH
U IeATeIbHOCTHU .

. Homyckarorcst . . CBoGoHO

3HAQYUTEIIbHbIE .. lomyckarorcs OIEpUPYET

OIINOKH, HE3HAYUTENbHbIE | MPHUOOPETEHHBIMU

IIPOSIBIISAETCS OINOKH, 3HaAHUSIMU.

HEJOCTATOYHOCTh | HETOYHOCTH,

3HaHWM, 110 PSIAY | 3aTPYAHEHHS NpU

MoKa3aTeJei, AHATTUTUYECKUX

oOyuaromuiics ornepanusx.

UCIIBITHIBAET

3HAUYUTENbHbIC

3aTpyIHEHUS NIPU

OIepUpPOBaHUU

3HAHUSMU IIPU UX

IIEPEHOCE HA

HOBBIE CUTYaIlUU.
yMeer: OO6yuarommiics He | O0yuaromuics OOyuarommiics OO6yuarommiics
pemarb ymeer peuaTh | J€MOHCTPUPYET JIEMOHCTPUPYET JEMOHCTPHUPYET
HECTaHJapTHbIE | HECTAHJAPTHBIE HEIOJIHOE 4aCTUYHOE MOJIHOE
npodeccuonans | NpodecCuoHaIbH | COOTBETCTBUE COOTBETCTBHUE COOTBETCTBHUE
HbI€ 3a/ayd, B | bl€ 3aJa4l, B TOM | CIEAYIOLIUX CJIEIYIOIINX CJIEIYIOIINX
TOM 4YHUCJIE€ B |4YWCI€ B HOBOHM | yMEHUH: pemiaTh | yMEHUM: peniath | yMEHUM:  pelIaTh
HOBOM WIN | UM HE3HAKOMOM | HECTaHJapTHbIE HECTaH/IapTHbIE HECTaHJIapTHbIE
HE3HAKOMO cpene u B | mpodeccuoHaNbH | mpodeccHoHanbH | IpohecCHOHATbH
cpeie W B | MOXKIUCUMIUIMHAD | ble 3aJaud, B TOM | ble 3aJlauM, B TOM | bl€ 33/Ja4d, B TOM
MEXIUCIUIUIMH | HOM KOHTEKCTE, C | YMCJIe B HOBOM | YMClie B HOBOM | uMclie B HOBOWU
apHOM [IPUMEHEHUEM WM HE3HAaKOMOM | MM HE3HAKOMOM | MM HE3HAKOMOM
KOHTEKCTE, C | MaTeMaTUYECKUX, | cpele u B | cpene u B | cpene u B
IPUMEHEHUEM €CTECTBEHHOHAYY | MEXIUCIMIUIMHAD | MEXIUCIHUIUIMHAD | MEXIUCIUILIUHAD
MaTE€MaTUYeCKH | HbIX, COLIMAIbHO- | HOM KOHTEKCTE, C | HOM KOHTEKCTE, C | HOM KOHTEKCTE, C
X, SKOHOMHUYECKUX U | MPUMEHEHUEM MIpUMEHEHHUEM MpUMEHEHUEM
€CTECTBEHHOHAY | MpOo(dEeCCHOHaIbH | MAaTEMAaTUYECKUX, | MATEMAaTUYECKUX, | MATEMATUUYECKUX,
YHBIX, bIX 3HAHUH €CTECTBEHHOHAYY | €CTECTBEHHOHAy4Y | €CTECTBEHHOHAy4
COIMAIbHO- HbIX, COLMAJIBHO- | HBIX, COLMAJIBHO- | HBIX, COLUAJIbHO-
HKOHOMUYECKUX SKOHOMHUYECKUX M | SKOHOMHUYECKUX M | JKOHOMHUYECKUX U
" npodeccuoHanbH | MpodeccHoHaNbH | IPOoeCcCHOHATIBH
npodeccruoHab bIX 3HAHHI bIX 3HAHMI bIX 3HAHUI
HBIX 3HAaHUHN . YMmenus

. domyckarorcst OCBOEHBI, HO

3HAUYUTEbHbIE JIOITYCKaOTCs . CBoboaHO

omuOKH, HE3HAYUTENIbHbIE | OIEpUpYeT

MPOSIBISETCS OIUOKH, npUOOpPETEHHBIMU

HEJ0CTAaTOYHOCTh | HETOYHOCTH, YMEHUSIMH,

YMEHUH, 10 pAly | 3aTpYAHEHUS IPU | IPUMEHSET UX B

MoKa3aTenen, aHAJIUTUYECKUX CUTYaIUIX

oOyyaromuics onepanusx, MOBBIIIEHHON

WCIIBITHIBACT MepPEeHOCe YMEHUHN | CIOXKHOCTH.

3HAUYUTENbHbIE Ha HOBBIE,

3aTPyIHEHHS IPU | HECTaHJAPTHBIC

ONEepUPOBAHUU CUTYaI1H.

YMEHUSMH NPU UX
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IEPCHOCE Ha
HOBBIC CUTYallUH.

BJIAJIEET:
METOdaMH
METOAaMH
TEOPETHUECKOTO
u
AKCIIEPUMEHTAI
BHOTO
HCCIICAOBAHUS
00BEKTOB
npodeccruoHab
HOM
JIeATCIIEHOCTH,
B TOM 4YHCIE B
HOBOH 150
HE3HAKOMOM
cpene W B
MEK U CLIUIINH
apHOM
KOHTEKCTE.

OOyuaromuiicst He
BIIQACET
HaBBIKAMH
METOdaMH
TEOPETUYECKOTO U
AKCIIEPUMEHTAIIbH
Or'0 MCCICIOBaHUSA
00BEKTOB
po¢eCCHOHAIBHO
W JIesITCIILHOCTH, B
TOM  YHCJIE B
HOBOH 15030
HE3HAKOMOM
cpene i B
MEXKIUCIUIITIUHAD
HOM KOHTCKCTE.

OO0yuarommiicss B
HEIOJIHOM 00beMe
HaBBIKAMH
METOAaMH
TEOPETUYECKOTO U
AKCIIEPUMEHTAJIbH
Or'0 HCCJIEIOBAaHUS
00BEKTOB
po¢eCCHOHAITBHO
W IeSITEILHOCTH, B
TOM  4YHCJIE B
HOBOM U
HE3HAKOMOM
cpene u B
MEXIUCIUIIIIMHAD
HOM KOHTCKCTE.
Honyckarorest
3HAYNTCILHBIC
OIIINOKH,
MIPOSIBIISIETCS
HEJO0CTAaTOYHOCTD
BJIQJICHUS
HaBBIKAMH 110
pAany
MmokazareJieit.
OOyuaromuiics
HCIIBITHIBACT
3HAYNUTCILHBIC
3aTpyAHEHUS IPU
MIPUMEHEHUHN
HaBBIKOB B HOBBIX
CUTYAITUsX.

OO6yuarommiics
YaCTUYHO BIIAJICCT
HaBBbIKAMH
METOAaMH
METOIaMH
TEOPETHUYECKOr0 U
AKCIIEPUMEHTAJIbH
Or0 HCCIICIOBAaHUS
00BEKTOB
pohecCuoHaANBHO
W ICATEIbHOCTH, B
TOM  4YHuClIE B
HOBOM TN
HE3HAKOMOI
cpene u B
MEXIUCITUTIIINHAD
HOM KOHTEKCTE.
HaBbiku OCBOCHBI,
HO JIOITYCKaI0TCs
HE3HAYUTCIIBHBIC
OIINOKH,
HETOYHOCTH,
3aTpyaHEHUS TpU
AHAIMTUYECKHX
onepanusix,
IIEPEHOCE YMEHHU
Ha HOBBIE,
HECTaHJapTHBIC
CUTYalH.

OOyuarommiicss B

IIOJIHOM  00ObeMe
BlajIceT
HaBBIKAMH 51
METOIaMHU
METOdaMH
TEOPETUYECKOTO U
SKCIEPUMEHTAIIbH
Oro HCCJIEIOBaHUS
00BEKTOB
poeCCHOHAIBHO
W JIeATEIbHOCTH, B
TOM  4YHCIE B
HOBOI U
HE3HAKOMOM cpejie
u B
MEXKIUCIUIIIIUHAD
HOM KOHTEKCTE.
CB00OIHO
MPUMEHSET
MOJIyYEHHbBIE
HaBBIKU B
CUTYaIUAX
MTOBBINIIEHHON
CIIOKHOCTH.

OIIK-7 Criocoben agantupoBaTh 3apy0eHbIe KOMIUIEKChI 00pab0TKu HHGOPMAIIH U
aBTOMATU3UPOBAHHOTO MPOSKTHUPOBAHUS K HYXKJaM OT€UECTBEHHBIX MPEITPUATHI

3Haer
(GbyHKIMOHATb
HBIC
TpeOOBaHUS K
IPUKIATHOMY
IPOrpaMMHO

My

OO0yuaromuiicst
JIEeMOHCTPHUPYET
IIOJTHOC
OTCYTCTBUC
3HAaHUH
GyHKIIMOHATBH
bIc TpeOOBaHMS

K IPUKIIATHOMY

OOyuarommiics
JI€MOHCTPHUPYET
HEMoJIHOe
COOTBETCTBHE
3HAaHUH
GyHKIIMOHATBH
ble TPeOOBAHUS

K IMMPHUKIIATHOMY

OO6yuaromuiics
J€MOHCTPHUPYET
JAaCTUYHOC
COOTBETCTBUE
3HAaHUH 3HAHUHU
GbyHKIIMOHATBH
ble TpeOOBaHUS

K IMMPUKJIIAAHOMY

OO0yuarormuiicst
JEMOHCTPHUPYET
IIOJTHOC
COOTBECTCTBUC
3HAHUH 3HaHUHU
byHKIIMOHATBEH
pic TpeOOBaHUS

K IIPUKIIATHOMY
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00ecTieYeHHUI0 | MPOTPAMMHOMY | IPOTPAMMHOMY | IIPOTPAMMHOMY | TPOTPAMMHOMY
JUISL pelieHus | o0ecreueHno | o0ecreueHno | 00ecrieyeHu0 | 00ecreueHuo
aKTyJIbHBIX | 11 PEIICHUA | VISl  PELICHMS | I PEUICHMS | Il pelIeHUs
3aga4 aKTyaJbHbBIX aKTyaJbHbBIX aKTyaJbHbBIX AKTYyaJIbHBIX
MPEINPUITUNA | 3a]a4 3a1a4 3a1a4 3a7a4
OTpaciy, NPEANPUATANA | IPEAUPUATANA | IPEANPUATHN | IPEANPUATUI
HaIIMOHAJIbHBI | OTPACIIH, OTpaciiu, oTpaciiu, OTpaciiu,
€ CTaHAapThl | HAIMOHAJIbHBIC | HAIIMOHAJIBHBIC | HAIIMOHAJIBHBIE | HALIMOHAJIbHbBIC
00paboTKH CTaHJaPThI CTaHJAPThI CTaHJaPThI CTaHJapPThI
uHpopmaruu | 06paboOTKH 00paboTKH 00paboTKH 00paboTKH
U uHpopmaruu u | uHGopmaruu u | ntHGOpMaIUU M | UHQOPMALIMK U
aBTOMAaTH3Up | aBTOMATU3UPOB | aBTOMATU3UPOB | aBTOMATU3UPOB | aBTOMATU3UPOB
OBaHHOI'O QHHOTO AHHOTO AHHOTO aQHHOTI'O
MIPOEKTUPOBA | MPOCKTUPOBAHU | IPOCKTUPOBAHU | MIPOCKTUPOBAHU | POCKTUPOBAHU
HHUS s s s s
Honyckarorest Jonyckarores
3HAYUTCJIBbHBIC HE3HAYUTCIIbHBIC
OIIINOKH, OIIINOKH,
IMMPOABIIACTCA HETOYHOCTH,
HEAOCTAaTOYHOCTDH 3aTPpYAHCHUS IIpU
3HaHWUH, 110 Py AHAJIMTUYECKUX
HOK&S&TGJ’ICFI, Oorcpanusx.
oOyyaromuics
HUCIIBITHIBACT
3HAYUTCJIBbHBIC
3aTPpYAHCHU IIPU
OIIEPUPOBAHUU
SHAaHWAMU IIPU UX
MEPECHOCE Ha
HOBBIC CUTYAllUH.
VMeeT OO6yuarommiics He | OOyuaromuiics OO6yuaromuiics OO6yuaromuiicst
TIPUBOHUTD ymeer JEMOHCTPUPYET JEMOHCTPUPYET JNEMOHCTPUPYET
HCITOJIH YaCTU4YH ITOJIH
3aPY6e)I(HBIe HPHBOHHTB COOTBCT(:”:FBI/IC C?)S)TBCT:TGBI/IC C(?S)ITI;)CGTCTBI/IG
KOMIITekch | 3APYOCKHBIE
1 (14%{0)1117.4 o1 (14%{0)1117.¢ N (13%{011170'¢
06DA6OTKH KOMILJIEKCHI Ny N o
p YMEHUN: YMEHMM: YMEHHM:
uHpopMaIHu 00paboTKH
pMarg MIPUBOJIUTH MIPUBOJIUTH MPUBOIUTH
B nH(popmaruu B
3apyOeKHbIE 3apyOeKHbIE 3apyOeKHbIC
COOTBETCTBHUE C
COOTBCTCTBUC KOMIIJIEKCBI KOMIIJIEKCBI KOMILJIEKCHI
HaI[MOHAJIbLHBIM
C 1 00paboTKH 00paboTKH 00paboTku
1 CTaHAapTaMU
HallMOHAJIbHBI Aap > | uadopmanuu B | uHpopmaruu B | uHGOpMaIuu B
MH UHTETPUPOBATH
COOTBETCTBHE C | COOTBETCTBUE C | COOTBETCTBUE C
C OTpacaeBBIMU
CTaHJlapTaMH, p HAaIlMOHAJBHBIM | HAIUOHAJIBHBIM | HAIIMOHAJIbHBIM
HHTerpupopa | AHOOPMAIMOHH
pyup Y CTaHAApTaMH, | U CTaHAApPTaMHU, | U CTAHIApTaMHU,
BIMH
Tb Y UHTETPUPOBATL | HHTETPUPOBATh | HHTETPUPOBATH
CHCTEMaMH
O0TPaCJICBbIMU C OTPACJIEBBIMU | C OTPACIEBBIMU | C OTPACIEBBIMHU
MH(}OPMaIHO nH(popmarimonH | tHGOPMaIMOHH | THOOPMAIIMOHH
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HHBIMH bIMH bIMH BIMH
CUCTEMaMu CUCTEMaMU CHUCTEMaMHU. CUCTEMaMMHU.
Honyckarorcst VYmMmenus CB00OOIHO
3HAYUTEIbHbBIC OCBOEHBI, HO OIIEpUPYET
OIIMOKH, JIOITYCKAIOTCS PHOOPETEHHBIMU
HpOSIBHSIeTCSI HC3HAUYUTCIIBHBIC YMGHI/ISIMI/I,
HEJ0CTATOYHOCTh | OIIMOKH, IIPUMEHSET UX B
YMEHUH, 110 pAly | HETOYHOCTH, CUTyaLHSIX
MoKa3aTeleH, 3aTPYJHCHUS MPU | MOBBIIICHHOU
o0yuJarommuics AHAITMTHYECKUX CIIOKHOCTH.
UCIBITHIBACT orepanusx,
3HAYUTEIbHbIC IIEPEHOCE YMEHUU
3aTPYJHCHMS PU | HA HOBBIE,
OHCpI/IpOBaHI/II/I HeCTaHI[apTHBIe
YMEHHSIMH IPH UX | CHUTYallHH.
nepeHoce Ha
HOBBIC CUTYaIUH.
Brnaneer: Oo6yuatommiicst He | OOydatommiics B | OOyvaromuiics OOyyaromuiics B
METOJaMH BIIAZICET HEIOJIHOM 00bEME | YaCTHUYHO BIAACET | IIOJHOM 00beMeE
HACTPOMKH METOIaMU BJIAAEET HAaBBIKAMH BJIAJCET
untepeiica, HACTPOMKH MeTOI[aE/II/I MeTOI[aE/H/I MeTozIalva/I
pa3pa60TI<H HHTep(bef/’Ica’ HaCTPpOUKHU HaCTPOUKHU HAaCTPpOUKHU
OJB30BaTENs | PA3PabOTKH uHrepdeiica, uHrepdeiica, uHreppeiica,
CKUX OJIB30BaTENbC | PA3pabOTKU pa3paboTku pazpaboTku
IHa6J'IOHOB, KHUX IHa6JIOHOB, IIOJB30BATCIIBC | IIOJIB30BATCIIbBC | IIOJIB30BATCIIBC
MOAKIIOUeH: | OJAKIIOUeHusT | KHX 1a0JI0HOB, | KMX IIA0JIOHOB, | KX IIA0JIOHOB,
1 GUOIHOTEK, OnOJINOTEK, NOJKIIFOYEHUS NOJKIIFOYECHUS MOJKJIFOYECHUS
noGaBneHust | AOOABIEHUS OMOJINOTEK, OMOJINOTEK, OMOJIHOTEK,
HOBBIX HOBBIX JI00aBJICHUS JI00aBJICHUS no0aBlIeHHS
yHKLHI GyHKIMIT HOBBIX HOBBIX HOBBIX
hyHKITUH. (hyHKITUTA.. byHKIUH
OO6yyarommiics Hasrixu ocBoensl, | CBoOOIHO
HUCIIBITHIBACT HO I[OHYCKaIOTCH HpI/IMCHfleT
3HAYHUTEIHHEIC HE3HAYUTENIbHBIC | TOJyUYCHHbBIE
3aTPyAHEHHS IPU | OMIMOKH, HABBIKH B
NPUMEHCHHUU HETOYHOCTH, CUTYyaIHIX
HAaBBIKOB B HOBBIX SaTPYI[HCHI/ISI HpI/I HOBI)IHIGHHOﬁ
CUTYAIIHSIX. AHATTMTHYECKUX CII0KHOCTH.
orepanusx,
[IEPEHOCE YMEHUU
Ha HOBEIE,
HECTaHIapTHBIC
CUTYaLlUH.

OIIK-8 Crocoben ocymiecTBIATh 3QPEKTUBHOE YIIPABICHHUE Pa3padOTKOM
IIPOrPaMMHBIX CPEJCTB M MPOCKTOB
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3HaeT OO0yuaromuiicst OOyuarommiics OO6yuaromuiics OO0yuaromuiicst
METOIBI 1 | AeMOHCTpUpYyeT JEMOHCTPUPYET JEMOHCTPUPYET JEMOHCTPUPYET
IIOJIHOC
Cpe,Z[CTBa HCITIOJIHOC YJaCTU4YHOC IIOJIHOC
a3 a60TKI/I OTCYTCTBUC COOTBECTCTBHUC COOTBCTCTBHUC COOTBECTCTBUC
pasp 3HAaHUA METOJBI | 3HAaHMM METOJIBI | 3HaHMH METOABI | 3HaHUH METOIbI
IPOrPaMMHOT
U Cpe/ICTBa U CpeJICTBa u CpeACTBa | U CpeJicTBa
0
a3paboTKu a3paboTKu a3paboTKHu a3paboTKu
oOecrieueHus, Pasp pasp pasp pasp
MPOTPAMMHOTO | MPOTPAMMHOTO | IPOTPAMMHOTO | TIPOTPAMMHOTO
METOIbI
A oOecrieueHus, | oOecmedeHus, | oOccIeueHus, | 00ECIICUCHMUS,
YIPABJICHUS
METOIbI METObI METObI METO/IbI
MIPOCKTaMH
5 YIPABJICHUS YIPaBJICHUS YIPaBICHUS YIPABJICHUS
a3paboTKu
pasp MPOCKTaMH MPOCKTaMH MPOCKTaMH IPOCKTaMH
MIPOTPaMMHOT
pa3paboTKu pa3paboTKu pa3paboTKu pa3paboTKu
0
MIPOTPAMMHOT0 | IPOTPAMMHOTO | MPOTPAMMHOIO | TPOTPAMMHOTO
o0OecIeyeHusI,
oOecrieueHMs1, | oOeclieyeHHs, | oOeCICUeHMs, | OOeCICUCHU,
CITOCOOBI
CITOCOOBI CITOCOOBI CITOCOOBI CITOCOOBI
OpraHu3aIyu
OpraHu3aIu OpraHu3aIyu OpraHu3alu OpraHU3aluH
IIPOEKTHBIX
P MIPOCKTHBIX MIPOCKTHBIX MIPOCKTHBIX MIPOCKTHBIX
AHHBIX
A ’ JTAHHBIX, JIAHHBIX, JIAHHBIX, JTAHHBIX,
HOPMAaTHUBHO-
HOPMaTHUBHO- HOPMaTHUBHO- HOPMaTUBHO- HOPMaTHUBHO-
TEXHUYECKHUE
TEXHUYECKHUE TEXHUYECKHE TEXHUYECKHE TEXHUYECKHUE
JTIOKYMEHTBI
JTIOKYMEHTBI JIOKYMEHTBI JTIOKYMEHTBI JIOKYMEHTBI
(cranmapTel U
Homyckarorcst Jonyckarores
pErIaMeHThI) 3HAYUTEIILHBIE HE3HAYUTEIIbHBIE
1o OIINOKH, OIINOKH,
pa3paboTke MIPOSIBIISIETCS HETOYHOCTH,
IPOrPaAMMHBI HEZ0CTATOMHOCTE | 3ATPYJAHEHHS IPH
HAaHUU, IT 4, AHAJIUTUYCCKUX
X CpeACTB U 3 » 110 PALLY ee
IIOKa3aTecJIcu, onepanuiax.
poCKTOB oOyyarommuiics
Ka4cCTBa UCIBITBIBAET
Hpor‘paMMHBI 3HAYUTCIIBHBIC
X CpCIACTB 3aTpyAHCHUS TIpHU
ONCpUpPOBaHNUN
3HAHUIMU HpI/I nux
MEPEHOCE Ha
HOBBIC CI/ITyaHI/II/I.
VMeeT OO6yuaromuiicst He | O0yvarommiics Obyuaromuiics OO0yyvarommiics
BBIOUPATH yMeer JIEMOHCTPUPYET JIEMOHCTPUPYET JIEMOHCTPUPYET
cpenctsa | TPREONIE | mmercrsme | coomsercrame | coomnercrne
pa3paboTKH, 3apyOeKHbIE
CICAYIOIUX CIICAYIOIUX CJICAYIOMUX
OIICHUBATE KOMIIIEKCHI N Ny .
I 6046 YMEHUN: YMEHUN: YMEHUN:
00paboTKH
CJIO)KHOCTD (Pi) IIPUBOIUTH IIPUBOIUTH IIPUBOJIUTH
nHbOpMaINH B
[IPOCKTOB, pMan 3apyOeKHbIE 3apyOeKHbIE 3apyOeKHbIC
COOTBETCTBHE C
IJTaHNPOBATh KOMILICKCBI KOMILICKCBI KOMIIJIEKCHI
HaIMOHAILHBIM
pecypcehl, 1 00paboTKH 00paboTKH 00paboTKH
M CTaHJapTaMHu
KOHTPOJIMPOB A1ap > | undopmanuu B | uHopmaruu B | nHGOpMaIuu B




21

dThb CPOKH | MHHTCTPUPOBATL | COOTBECTCTBUEC C | COOTBECTCTBUEC C | COOTBECTCTBHUC C
BBITIOJTHCHU L C OTPAacCJICBBIMU | HAIWMOHAJIBHBIM | HAOWMOHAJIbHBIM | HAIWMOHAJIbHBIM
U OLCHHUBATDH I/IH(I)OpMaHHOHH H CTaHOdapTaMu, | U CTaHAapTaMH, | U CTAaHAAPTaMH,
Ka4yeCTBO bIMHU HHTETPUPOBATh | HHTEIPUPOBATH | HHTEIPUPOBATH
IMOJIYYCHHOI'O | CUCTCMaMH C O0TpPacCJICBBIMU | C OTPACIICBBIMU | C OTPACIICBBIMHU
pe3ynbTrara. uHGOPMAIIMOHH | THPOPMAIIMOHH | UH(OpPMALIMOHH
bIMHU bIMU bIMHU
CUCTEMaMHU CUCTEMaMHU CHUCTEMaMH
Honyckarorest YMeHUS OCBOCHBHI,
3HAYUTEILHBIE HO JIOITYCKAIOTCS
OIINOKH, HE3HAYUTEIIbHBIE
MIPOSIBIIACTCS OIIIHOKH,
HEJIOCTATOYHOCTh | HETOYHOCTH,
YMEHHM, 110 PAAY | 3aTPYAHCHUS IIPH
MoKazarTeJiei, AHAJIMTUYIECCKUX
oOyyarommuics orepausx,
HUCIIBITEIBACT MEPEHOCE YMEHHI
3HAYUTEIbHBIE Ha HOBBIE,
3aTPyJHEHUS P | HeCTaHAApTHBIC
ONEepUPOBAHUHI CUTYAIIHH.
YMEHUSMH MPH UX
IepPeHoCce Ha
HOBBIC CUTYAIUH.
Bnaneer: OO6yuarommiics He | OOyuaromuiica B | O0yvarommiics OO6yyaromuiics B
METOIAMU BJIaJICET HEIIOJHOM 00beME | YaCTUYHO BJIAJEET | IIOJHOM 00BbeME
paspaboTKH METOJaMH BJIaJIEET HaBBIKAMH BJIaJI€ET
TEXHUYECKOT pa3pa60TKH METOAaMH METOdaMH MCTOAaAMH
0 321aHH, TeXHUUYeCKoro | pa3paboTku pa3paboTku pa3paboTku
COCTABJICHUS | 3[aHUS, TEXHUYECKOTO | TEXHUYECKOTO | TEXHHMYCCKOIO
IUIAHOB, COCTAaBJICHUS 3aJaHuAd, 3aJaHuAd, 3aJaHusd,
pacrpezencH | TUIaHOB, COCTaBJICHUS COCTaBJICHUS COCTaBJICHUSA
U 3a1a4, pacapeaciacHusa I1JIaHOB, I1JIaHOB, IIJIAaHOB,
TecTHpOBaHM | 33744, pacripeqiesieHusl | pacupeelieHus | pacrpeaeieHus
s1 U OLICHKH TCCTUPOBAHUA 3ajad, 3a1a4, 3aja4,
1 OLICHKH TECTUPOBAHUS TECTUPOBAHUS TECTUPOBAHUS U
H OLICHKH M OLICHKH OLICHKHU
OOyuaromuiics Hasriku ocBoennl, | CBoOogHO
HCIIBITBIBACT HO JIOTTYCKaIOTCs MPUMEHSIET
3HAYUTEILHBIE HE3HAYUTEIIbHBIC | MOJIYYCHHBIC
3aTPyJHEHHsS IPU | OIIUOKH, HAaBBIKU B
MIPUMECHECHUN HETOYHOCTH, CUTYaITUAX
HABBIKOB B HOBBIX | 3aTPyJHEHUS MPU | MOBBIIMICHHOM
CUTYaITUSX. AHAJTUTHYECKUX CII0KHOCTH.
orepanusx,
IIEPEHOCE YMEHUU
Ha HOBBIE,
HECTaHIapTHHIE

CUTyalluH.
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IIIkaJjia ¥ KpUTEPHH OLlCHUBAHUS Pe3yIbTATOB 00y4eHHs

Kpumepuu OUECHKU omeema Ha IK3aMEeHne

Hlxana
Onucanue
OlleHUBAHMUSA
Buvinoanenwi ece 8UObL VuebHOl pabomui,
npedycmompenuvie  pabodeti npozpammou. Cmyoenm
O0eMOHCmpuUpyem  coomeemcmeue  3HaAHull,  YMeHull,
HABLIKOB NPUBCOCHHbIM 6 Mmabauyax nokasameletl,
Ommiio onepupyem npuoOpemeHHvIMU — 3HAHUAMU, ymenuaml,
HABLIKAMU, NpPUMEHAem UX 8 CUMYayusx HNO8bIULEHHOL
croxchocmu.  Ilpu smom mocym Ovimb  OonyujeHvl
He3HauumenvbHbvle OWUOKY, HEMOUYHOCUY, 3ampyOHEeHUs]
npu  AHATUMUYECKUX ONnepayusx, nepeHoce 3HAHUU U
YMeHUll Ha HOBble, HeCMAaHOAPMHble CUMYaAYU.
Buinoanenwi 6ce 8UObL VuebHoll pabomui,
npedycmMompennvie  Y4eOHbIM — NIAAHOM. Cmyodenm
Xopouto 0eM0Hfmpupyenz Henoinoe, NPasuibHoe COOMBEMCmaue
3HAHUL, YMeHUl, HABLIKO8 NPUBCOCHHbIM 6 MmabIUYax
noxasameneti, b0 eciu npu 3mom Ovliu donyuervl 2-3
HecyuecmeenHvle OUUOKU.
Buinoanenwi ece 8UObL YuebHOt pabomel,
npeoycMompeHHble  Y4eOHbIM  NAAHOM. Cmyoenm
Yooenemsopumenvn | 0emoncmpupyem coomeemcmeue 3HAHUL, 8 KOMOPOM
0 oceeujeHa  OCHOGHAsA,  Haubolee  BAJCHAS — YACMb
mamepuana, Ho npu dMoM OONYueHa 0OHA 3HAYUMETbHAS
OWUOKA UL HEMOYHOCTb.
He evinonnen ooun unu 6onee 6udosé yuebnoii pabomeol,
npedycMOmpeHuvix  yueonoim  naaHom.  Cmyoenm
0eMOHCmpuUpyem HenoiHoe COOMEemcmeue  3HaAHUl,
YMeHUll,  HABbIKO8  NPUBCOEHHbIM 6  MAOIUYAX
Heyooenemseopumen |noxasameneii, 0onyckaiomcs 3HauumenvHvle OWUOKU,
bHO NPOAGIAEMCs. OMCYMCmeue 3HaHUll, YMeHuUll, HA8bIKO8 No
paoy nokasameiel, cmyoenm ucnvimuleaem
3HQuUUMenbHble  3aMpPYOHEeHUs  Npu  ONepupoBaHuu
BHAHUAMU U YMEHUAMU NpU UX NepeHOce HA HOBbie
cumyayuu.

Kpumepuu ouyenku padomuol odyuarouiecoca na 1ad0pamopHvix 3aHAMUAX
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HlIkana
OLICHUBAHUSA

Onucanue

Buvinoanenwi ece npakmuyeckue 3a0anusl,
npeoycmMompeHHvle npaKmu4ecKumu 3AHAMUAMU,
Omauuno obyuarowuiica 4emko u 0e3 OwuOOK omeemusl Ha 6ce
KOHMpOAbHble  80NPOCHI,  AKMUBHO  paboman  HA
NPAKMUYEeCKUX 3AHAMUAX.
Buinoanenwvi ece npakmuyeckue 3a0aHus,
npeodycmMompeHHbie NpaKmu4ecKumu 3AHAMUAMU,
ooyuaowulica ¢ KOPPEKMUPYIOWUMU — 3AMeYaHUAMU
npenooasamelisi Omeemul Ha 6ce KOHMPOJIbHble BONPOCHI,
00CMamo4yHo aKmueHo paboman HA NPAKMUYECKUX
3AHAMUSIX.
Buvinoanenwvi ece npakmuyeckue 3a0aHusl,
Yooenemeopumenvn | npedycmompennvie  npakmudecKumMu — 3aHAMUAMU — C
0 3ameyaHuaMu npenooasameis, 00y4arOWUICS OmMEemu
Ha 8ce KOHMPOJIbHblE ONPOCHL C 3AMEUAHUAMU.
Obyuarowuiics He 8bINOJIHUL UMY GbINOJHUNL HENPABUTLHO
npakmuyeckue 3a0aHus, npeoycCMompeHHble
NPAKMU4eCKUMU  3aHAMUAMY, CMYOeHm Omeemusl Ha
KOHMPOIbHble 8ONPOCHL C OUWUOKAMU UTU He OMEemul Ha
KOHMPOJIbHbIE 8ONPOCHL.

Xopouwo

Heyooesnemsopumen
bHO

Kpumepuu oyenxu mecmupoeanus

TectupoBaHre OLIEHUBAETCS B COOTBETCTBUU C MPOLEHTOM MPaBUIIbHBIX
OTBETOB, IAHHBIX CTYJAEHTOM Ha BOMPOCHI TecTa. CTaHgapTHAs IIKajla COOTBETCTBUS
PE3yJIbTaTOB TECTUPOBAHUS BBICTABIISIEMOM OANIIILHOM OIEHKE:

HlIkana
Onucanue
OlleHUBAHUA

Omauuno Cevlune 85% npasuivHblx 0meemos (8KIIUUMENbHO),

Xopowo Om 70 % 0o 84,9 % npasunvueix omeemos,
Yooenemsopumenvh

o P Om 55 % 0o 69,9 % npasunvusvix omeemos,
Heyooenemsopumen o
O Menee 54,9 % npasunvrvlx omeemos.

7.2.OnleHOYHBIE CpeIcTBA
7.2.1. Tekymuii KOHTPOJIb HA JIA00OPATOPHBIX 3AHATHAX

Ilpumep 3a0anuii mekywiezo KOHmpons:
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Tekymuidi KOHTPOJIb. [lepeyeHb NPUMEPHBIX BOMPOCOB I  3AILUTHI
J1a00paTOPHBIX paboT:
1. Obmwme mnonoxenus TAY. Ilonsatue 3amMKHYTBIX U pa3oMKHYThIX CAY.
Knaccudukanus CAY. OyHKIMOHATIBHBIE U CTPYKTypHBbIe cxeMbl CAY. Pa3zouenue
CAY Ha 3BeHbs. BpeMeHHbIE U 4YaCTOTHBIE XapaKTEPUCTUKU 0a30BbIX 3BeHbEB CAY.
2. 3eMHble M CBSI3aHHBIE CHCTEMBbl KoopAuHaT. KuHemaTtndyeckue ypaBHEHUS
BpAIlaTEIIbHOTO U MOCTYATEIbHOTO IBUKEHUS.
3. TeopeMbl O KOJMYECTBE JBUKEHUS W MOMEHTE KOJIMYECTBA JIBJKCHUS B
muddepenunansuoit popme. Cuinbl, nerictByromue Ha JIA. 3anuch mpaBbIX YacTen
YPaBHEHUI TUHAMUKH.
4. MopenupoBanue oowekTa yrpasienus B cpeae MATLAB/Simulink. Peanmsanms
YPaBHEHUN B BUJE CTPYKTYPHOM CXEMBI U C UCIOJb30BaHueM ckpuntoB MATLAB.
[Tonstue mmnsbl. Coznanue npoekta B MATLAB/Simulink.
5. Ousnueckuil CMBICI U peaju3alus OTPAHUYCHUN YIPaBJISIONUX BO3JEHCTBUIA.
dopmupoBaHUE YNPABISAIOUIMX CUTHAIOB (packiajka YNpaBJSIIOIIMX BO3JEHCTBUI
Ha OpPTaHbl YIPABJICHUSA).
6. Mertoasl uccienoBaHuil IMHENHBIX cucTeM. [lepexoaHast QyHKUMS U UMITYJIbCHAs
XapaKTEpUCTHKA.
7. Bunbl perynstopoB. MHorokontypHsie CAY. CuHHTE3 KOHTYpOB YIIpaBJICHUS
TATOW U yriaMu nosioxkeHus. Hactpoiika perynaropos
8. Ludposeie CAY. BnusHue XapakTE€pUCTUK JATYUKOB U BBIYUCIUTEIS Ha
JUHAMUKY CHCTEMBI.

2. TUITIOBOE INTPAKTHYECKOE 3AIAHUE
1. ba3oBblil ypOBEHb TUCHUIIIINHBI:

2. Ha ©Oaze ypaBHeHuil pgBwkenus JIA Tuma KBaJpOKONTEp  CO31aTh
MaTeMatuyeckyro Mozenb B cpene MATLAB Simulink.

3. Peanmu3oBarh KOHTypa CTaOWIW3alMKM TATH, YTIJIOB TOJOXKEHHMS W Mixer mis
dbopMHUpOBaHUS YIIPABIISIIONIUX CUTHAJIOB HA OPTaHbI YIIPABIICHUS.

4. Peanu3oBaTh HEIMHEWHOCTHU JATUYMUKOB.

5. Pazpabotath 610K 33/1a10MIKUX BO3ECHCTBUM.

6. PeanuzoBarh UMHUTAIMOHHOE MOJIEIMpOBaHUEe MartemaTudeckor moaenu u CAY
kBagpokonTepa B Buje npoekta MATLAB Simulink.

7. TlpousBecTH HACTPONKY KOHTYPOB YIIPaBJICHHS B COOTBETCTBUHU C 3aJaHHBIMU
kpurepusimu kauectBa CAY.

8. OrtpaboraTts HaBuranuoHHble KoHTypa CAY ¢ HCHONb30BaHHEM MOIYJIS
MATLAB Stateflow.

7.2.2. TlpomexxyTouHasi aTTecTalus (IK3aMeH)
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Ilpumep 3Kk3amenayuonnozo 6unema

MHWHUCTEPCTBO OBPA3OBAHMS U HAYKU POCCUNCKOM OEJEPALIMIN
OEJNEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE YUPEXJIEHUE BBICIHIET'O
OBPA30OBAHUN
«MOCKOBCKHUM NMOJUTEXHUYECKNU YHUBEPCUTET»
(MOCKOBCKHM IMOJIUTEX)

. __________________________________________________________________________________________________________________________
®dakynbpTeT HHGOPMAIIMOHHBIX TexHonorui, Kadenpa CMAPT-TexHOoMOTHI
Juctummmaa: CHCTEMBI aBTOMATHYECKOTO YITPABJICHUS
HarpaBjeHue noarotosku 27.04.04 YnpapieHue B TEXHUYSCKUX CUCTEMaX
BUJIET Ne 1

1. PasButue Hayku. IHHOBaruu.

2.Ananu3 HenocTatkoB pabot. [Inaruar. [Iporpammel «AHTUIIIIATHATY.

3aB. Kagenpoii /

TunoBbie BOIIPOCHI K 93K3aMEHY

1. OOume nonoxenust CAY.

2. [TonsiTue 3aMKHYTHIX U pa3oMKHYTHIX CAY.

3. Kimaccudukanus CAY.

4. ®ynkunoHanabHble U cTpyKTypHBIE cxeMbl CAY. Pazouenue CAY Ha 3BeHbS.
5. BpeMeHHbIE U 4aCTOTHBIE XapaKTepUCTUKU 0a30BbIX 3BeHbEeB CAY.

6.3eMHBIE ¥ CBS3aHHBIE CHCTEMBI KoopAWHAT. KuHemaTHueckue ypaBHEHUS
BpAILATEIIbHOTO U MOCTYIIATEIbHOTO IBUKEHUS.

6. Jlmaamudeckue cuCTeMBl. MaTeMaTHYECKOE OMMMCAHNE JTUHAMHUYCCKUX CHCTEM.
7. . Pa3MepHOCTB, KaK XapaKTEPHUCTHKA JMHAMHYECKONH CHCTEMBI

8. Durponms Kommoroposa

9. Tlokasatens JIanynoBa Beramcnenne nokaszarens JISmyHOBa U3 BPEMEHHBIX PAIOB

10. Iepexon x xaocy Ceuenne ITyankape

11. CpaBHenue pa3znuuHBIX BUIOB MPOTEKAHHs MPOLECCOB
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12. OuenuBanne napaMeTpoB NPUPOJHBIX U TEXHUYECKUX

13. ®uszndeckuii CMBICIT U peaau3aius OrpaHUYCHUN YIPaBISIONIMX BO3JICHCTBUM.
dopMUpOBaHUE YIPABISIIONIMX CUTHAIOB (packKiajka YNpaBSIOMIMX BO3ACHCTBUMN
Ha OpraHbl YIPaBJICHHUS).

14. MeTob! rccleoOBaHUH JIMHEHHBIX cUcTeM. [lepexonHast QyHKIUS U UMITYJIbCHAs
XapaKTEPHUCTHKA.

15. Bugel perynsaropoB. MHorokontypaeie CAY. CuHTE3 KOHTYpPOB YIPAaBJICHHS
TATOW U yriaMH nosioxkeHus. Hactpolika perynaropos

16. Lludpossie CAY. BrnusHue XapaKTepUCTUK JATYMKOB M BBIYUCIUTENS Ha
JUHAMHUKY CUCTEMBI.

17. YacTOoTHBIE XapaKTEPUCTUKU JTUHEHHBIX CHUCTEM. AHAJTUTUYECKOE OIpeeliCHuE.
OKCNEpUMEHTAIBHOE OIIPEEIICHHE.

18. Jlorapudmuueckne  4YacToTHbe  xapakrtepucTuku. Jlemmben.  CBoiicTBa
J0rapu(pMUYECKUX YaCTOTHBIX XapaKTEPUCTHK.

19.. I'padslr, pexumbl ¢yakiuonupoBanus CAY, mepexoa MEXIy peKHMaMu.
[IporpammHoe u3MeHeHne xapaktepucTuk CAY.

20. HeycroiiunBoe anepuonIecKoe 3BEHO. Konebarensnoe 3BEHO.
Hudbdepenuuansnoe ypaBuenue. Ilepenatounas dyukmus, JIAOUYX. Kophuy,
MOJIFOCBI

21. HeueTkne MHOKECTB aul HEUETKas JIOTHKA.

22. Teopust HEUETKHX MHOYKECTB 3aie.

23. IlpaBuiia BBIBOJA HA HEYETKUX MHOYKECTBAX.

24. Cnoxublie 3BeHbs. CBoiicTBa JIAUX ClI0KHBIX 3BEHBEB.

25. CTpyKTypHBIE CXE€Mbl W TMpaBUiia NPeoOpa3oBaHUsl MEPENATOYHBIX (PYHKIUN B
CTPYKTYPHBIX CXEMax.

26. TUNIOBBIM KOHTYp yHpaBJIeHHs C OOpaTHOM CBS3BIO, TMEpPEAATOUYHBbIC (PYHKIIUU
«yInpaBJeHHE-BbIXOI», «BXOJ-YIIPABIICHUEY, «BXOJ-OLLINOKAY, «ourmoxa-
YIPABICHUE)

2. TUTTIOBOE NPAKTUYECKOE 3AJIAHUE
1. Ha 6ase ypaBHenuii nBwxkenuss JIA Tuma KBagpoKONTep CO3AaTh

MaTemaThuyeckyto mojenb B cpeie MATLAB Simulink.
2. PeanuzoBaTh HEUETKOE yIpaBICHUE.
3. PeanmzoBaTh HEMMHEHHOCTH TATYUKOB.
4. PazpaboTaTh 0JIOK 3aJaIOIIMX BO3CHCTBUIA.
Peanu3oBaTh MMUTAIIMOHHOE MOJEIMPOBaHHE MaTematwueckoil mozenmu u CAY
KBaJIPOKOIITEPA.
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[IpousBecT HACTPOWKY KOHTYPOB YIIpaBJ€HUSI B COOTBETCTBUHU C 3aJaHHBIMU
kputepusimu kadectBa CAY.OtpabGotaTh HaBuranuoHHele koHTypa CAY ¢
ucnonpzoBanuemM moayist MATLAB Stateflow.









