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COJEP)KAHUE

OBIIASI XAPAKTEPUCTHUKA PABOYEIl ITPOIPAMMBI
YYEBHO! JUCLUATLJINHBI

CTPYKTYPA U COJEPKAHUE YUEBHOI JUCLUATLIUHBI
YCJIOBUSI PEAJTU3ALIMY YYEBHOM JUCHUIJIMHBI
KOHTPO.JIb U OLIEHKA PE3YJIbTATOB OCBOEHUSI
YYEBHO JUCLUAILIUHBI



1. OBIIASI XAPAKTEPUCTUKA PABOYEW IPOT'PAMMBI YYEFHOM

JUCIHUIIVIMHBI

1.1. O6anacTp npuMeHeHuss padoueil MporpaMmbl

Pabouass mporpamMma y4eOHOUW AMCIMILIMHBI SBJISICTCS YacThIO
nporpammMbl B cooTBeTcTBUU ¢ PI'OC CIIO mo cnenuaibHOCTH
MOOMIIbHAs POOOTOTEXHHUKA (ITO OTPACIISIM), BXOIAIICH B YKPYITHEHHYIO TPYIINY CHCIHAIBHOCTEH

15.00.00 MamuHocTpO€EHuE.

1.2. MecTo THCHMIJIMHBI B CTPYKTYpe OCHOBHOW 00pa3oBaTe/IbHOM MporpaMmel: YdyeOHas
JUCLMIUIMHA BXOJUT B 0O0mIenpodeccHOHANbHBIM LMK Kak — oOmenpodeccuoHanbHas

IUCIUILINHA.

1.3. Llens u TutaHupyeMbie pe3yinbTaThl OCBOCHUS JUCITUTIINHBI:

Kon IIK, VYMmenuns
OK

3HaHus

IIK 1.2 | Pa3zpabaTbiBaTh aaropuTMsl
yIpaBlIeHUSI MEXaTPOHHBIMU
CUCTEMAaMHU;

Buszyanmsuposats npouecc
yIIpaBJIeHUs U pabOTy MEXaTPOHHBIX
CHCTEM;

IIpoBoANTE OTIIAAKY IPOTrPaAMM
yIIpaBJIEHUS] MEXaTPOHHBIMU
cUCTeMaMH U BU3yalu3aluu
IIPOLIECCOB YIPaBJICHUSA U pabOThI
MEXaTPOHBIX CUCTEM

OCHOBBI aBTOMaTUYECKOTO YIIPABIICHHUS;
Metoabl BU3yaJIM3aIMu TPOLECCOB
yIpaBiIeHUs U pabOThl MEXaTPOHHBIX
CHCTEM,

Mertoibl OTJIAIKK TPOTPAMM
ynpasnenus [TJIK

IIK 1.3 | BeimosHATh paboTHI IO UCTIHITAHUIO
MEXaTPOHHBIX CUCTEM MOCJE HaJaJKH
Y MOHTaXa

[TpaBuiia TeXHUKH O€30MaCHOCTH MPU
OTJIJIKE TPOTPaAMM YIIPaBIICHUS
MEXaTPOHHBIMHU CHCTEMaMU

IIK 3.3 | BeiOupaTs HauboJiee ONTUMATBHBIC
MO/ICITH YIPABICHHUS MEXaTPOHHBIMHU
CHCTEMaMH;

OnTumusupoBath paboTy
MEXaTPOHHBIX CUCTEM TI0 Pa3JIUYHBIM
napameTpam

MeToabpl ONITUMHU3AIIN PAOOTHI
KOMITOHEHTOB ¥ MOJYJIe MEXaTPOHHBIX
CHUCTEM

IIK 4.2

Pemraemsbie 3agaun, o6mactu
npUMeHeHUs, 0000IIEHHBIN COCTaB U
KJIaccu(UKaIus MOOUIBLHBIX pOOOTOB;
OcoOGeHHOCTH yIpaBIeHUS
MOOMJIBHBIMU POOOTaMHU, YCTPOUCTBO
yIpaBJIeHUs] pOOOTOM;

3arpyska, yCTaHOBKA M BBITIOJIHEHUE
BceX TpeOyeMbIX (PU3NYECKUX U
POTPaMMHBIX HACTPOEK, HEOOXOAUMBIX

OCHOBHOM 00pa3zoBaTelIbHON
15.02.10 MexarpoHuka u




11t 3 (HEKTHBHOTO KCIIOJIB30BAHUS
BCET0 000PyI0BaHMSI, TOCTABISIEMOTO

MPOU3BOIUTEISIMU
[IK 4.3 | OcymiecTBisATh HACTPOIKY AaT4MKOB | Ompenenenne KOHKPETHBIX OJIOKOB
Pa3IUYHOTO TUIIA TIPH anmnapatHoro obecrneueHus (pa3anuHbIe
MIPOCKTHPOBAHUH MOOMIILHBIX JMATYUKH U T.11.), HCOOXOUMBIE JIJIs
poboToB obecrieueHus PyHKIIMOHUPOBAHUS
pobora;
HurterpupoBaHue 1aTYuKOB B CBOIO
JIOTIOJTHUTEIIbHYIO KOHCTPYKITHIO
(mpoTOTHUN) U JJIs YIIPABJIEHUS XOJI0M
BBITIOJTHEHHSI TIOCTABJICHHOM 3a/1a4
[IK 5.1 | UaTepnpeTupoBaTh HaBbIKH OCHOBHBIX METOJIOB TIPOSKTHUPOBAHUS
MOCTPOEHUS TPOCKTHOM MOOWJIBHBIX POOOTOB;
JOKYMEHTAIMi MOOMIIBHOTO poboTa Pa3paboTka cTpaTeruu BHITIOJHEHUS
MIPU TIOMOIIIA COOTBETCTBYIOIIETO 3a/laHui TI0 MOOUJIBHON POOOTOTEXHUKE,
TEOPETUYECKOro armnapara; BKJTFOYAsi IPUEMbI OPHEHTAITUH 1
[IpuMeHsSITh OCHOBHBIE HABBIKU MTPH HaBHTAIIMH, UCTIONB3YS MPEIOKEHHOE
KOHCTPYMPOBAHUH THIIOBBIX obopyoBaHue
ITOPUTMOB YITPaBJICHUS MOOMIHHBIM
po6oTom
IIK 5.2 | YMmenue 1o Hajlaake U caade B
AKCIUTyaTaIui0 MOOMILHOTO poOoTa
K 5.3 HNHuTerpupoBanne pa3paboTaHHOU
CHCTEMBI yIIpaBJeHUs B 0a30BbIN OJIOK
yIpaBJICHUS MOOWIBHBIM POOOTOM
[IK 5.4 OCHOBHBIE IOHATHUS U KOHLENUN
METOJI0B pOOOTOTEXHUKH B IUHAMUKE
MOOMJIBHBIX pOOOTOB, BayKHEHIITHE
TEOpPEMbI TEOPUU METOJIOB
POOOTOTEXHUKH U UX CIIEACTBHUS,
MOPSAIOK MPUMEHEHUS TEOPUHU METOJIOB
pPOOOTOTEXHUKH B BaXKHEHIIINX
MPAKTHYECKUX MPUITOKEHUIX
I[IK 5.5 | MaTEerprpOBaHue JTFOOBIX THIIOB

IIpUBOJOB U JaTYHUKOB




2. CTPYKTYPA Y COJAEPKAHUE YUEBHOM JUCIUTLINHEI

2.1. O6beM yueOHOW AUCUUIUIMHBI U BUJIBI y4eOHOM paboThI

Bun yae6HO# paboThI

O0beM yacoB

CymMmapHnast yuyeOHasi Harpy3ka BO B3aMOJCHCTBHH C TIPENoaBaTeieM 180
CamocrositenbHas paboTta 6
O0BeM 00pa30BaTEIIBHOM MPOTPaAMMBI 186
B TOM HHUCIJIC:

TEOpPETHYECKOE 00yUueHue 112
nabopaTopHbIe PabOTHI (€CIU TPEAYCMOTPEHO) -
MPAKTUIECKHE 3aHATHS (€CIIN TPETYCMOTPEHO) 60
KypcoBas paboTa (IpoeKT) (eciu mpeyCMOTPEHO) -
KOHTpOJIbHAS paboTa 1
CamocrositenpHas pabora 6
[TpomexxyTounas arrectamnus B popme sK3amMeHa 8




2.2. TemaTtnueckuil miIaH U coAeprKaHue y4eOHON AUCHUIIINHBI

HaumenoBanue Copneprxanme yueOHOTO MaTeprana U GOpPMbI OpraHU3aLNHU IESTEIFHOCTH 00YJaIOIIIXCSI O6wvem | OcBamBaemble
pa3aenoB U TeM 4acoB AIIEMEHTBI
KOMITETCHIIU I
1 2 3
Brenenue Conepxanue yueOHOT0o MaTepuaa 6
1. Pons, 3a1auun 1 coaepkaHre TUCHUIUIMHBI, CBA3b €€ C IPYTUMH CIIEHHAIbHBIMU IIK 3.3
JUCHMIUIMHAMU. 3HAY€HHEe aBTOMATUYECKOTO YIPaBIIEHUS B Pa3BUTHH aBTOMAaTH3alluU
TEXHOJIOTMYECKUX MPOLECCOB U Mpou3BoAcTB. KpaTkuit 0030p ucToprn pa3BUTHS TEOPUH
aBTOMAaTUYECKOTO YIPABJIEHUS OT 3JIEMEHTOB aBTOMATUKH, YIIPABJICHUS U PETYIUPOBAHUS JI0
METO/IOB aHaJIM3a U CUHTE3a CHUCTEM YIpaBlieHUs. BKilag pyccKUX yu4eHbIX B pa3BUTHE TEOPHUH
aBTOMAaTUYECKOTO PEryIHpPOBAHUSL.
2. [lepcrieKTUBBI pa3BUTHS aBTOMATU3AIIMU TEXHOJIOTHYECKUX MPOILIECCOB U TPOU3BOJICTB, IIK 3.3
COBEPIICHCTBOBAHUS CUCTEM PETYIUPOBAHUS U YIPABIECHUS TEXHOJIOTUYECKUMU MPOIIECCAMHU C
TOYKH 3PEHHUS SKOHOMUYECKOTO U COLIMATILHOTO PAa3BUTHUS CTPAHBI.
Pa3znen 1. CraTuka u 1MHaMUKa JIEMEHTOB CHCTEM aBTOMATUYECKOTO YIPaBICHUS 28
Tema 1.1 OcnoBubie | Coneprkanue yaeOHOTO MaTepuaia
nousitug o CAY 1. OcHOBHBIE ONpeIENEHUS: TapaMeTPbl TEXHOJIOTUYECKOTO MPOLECCa, BUbI YIIPABICHUS K 1.2, TIK 3.3
perynupoBaHue, CTaOUIN3alIMs; BXOIHAS U BBIXOIHAS BEJIMYMHA, HaYallbHas nHpopMarus,
perynupyemMblie mapaMeTpbl, YIpaBlIeHUE M0 33JaHHI0, PETYTHPYIOIINE BO3ICHCTBUS,
BO3MYILIAIOIIME BO3JCHCTBYS, UX BUJIBIL. 1
2. llonsarue o6wvexT ynpasieHus (OY), aBTOMaTHUECKUH PeryasTop UperyaIupyromuii opras. IIK 1.2, I1IK 3.3,
[TpyHIMIBI AEHCTBUS CUCTEM aBTOMAaTUYECKOTO YIIPABJICHHS U UX OCHOBHBIE YCTPOMCTBA. IIK 5.1
3. IlonsTHe o cucteme aBToMaTHueckoro ynpasieHus (CAY): cTpyKTypHas cxema npocreimeit I1IK 1.2, I1IK 3.3,
U peaNbHOM CUCTEMBI, HA3HAUEHHE U BBITIOJHSAEMbIE (DYHKIIMU JIEMEHTOB CUCTEMbI. 3aMKHYTbIE IIK 5.2, 1K 5.5

" PA3OMKHYTBIC, OTHOKOHTYPHBIC 1 MHOTOKOHTYPHBIC CUCTCMBI.




4. Kimaccudpukanus CAY. HenpepbIBHBIC U TUCKPETHBIC, IKCTPEMATbHBIC U

IIK 1.2, T1IK 3.3,

CaMOHACTPaNBAIOIINECS, ONTUMAJIbHBIE CUCTEMBI, CUCTEMBI CBA3aHHOTO U HECBSI3AHHOTO IIK 5.2, IIK 5.5
perynupoBaHusi. MeToibl IMHeapu3ali HETUHEWHBIX CUCTEM.
5. Bugpl cuctem ynpaiieHUsl IPOMBILIEHHBIM 000pynoBaHueM. Pa3ienenue cucrem no IIK 1.2, T1IK 3.3,
(yHKIIMOHATBPHOMY Ha3HaueHuto. TpeboBaHus, npenbsasisiembie kK CAY. I[IK 5.2, TIK 5.5
TemaTnka NpakTUYECKUX 3aHATUN
1. CocTaBieHUE CTPYKTYPHOU CXEMBI 110 MIPUHITUITHATBHOM. IIK 1.2, TIK 5.2,
IIK 5.5
2. Nzyuenne cTpykTypHbIX cxeM ACP u Ha3HauYeHHE PJIEMEHTOB, BXOIAIINX B HUX. K 1.2, TIK 5.2,
IIK 5.5
CamocrositenpHas paboTa 00yJaroxcs IK 1.2, TIK 5.2,
AHanu3 U cocTaBlieHHE CTPYKTYPHBIX cxeM ACP pa3nu4HOro Ha3Ha4eHUs I[IK' 5.5
Tema 1.2 TunoBble Coneprkanue yaeOHOT0 MaTepuasa
3JIEMEHTapHbIE 1. IuddepennunanpHbie ypaBHEHHS JIEMEHTOB CHCcTeM ynpasieHus. [IpeoOpazoBanue Jlamnaca K 1.2, TIK 3.3
3BEHbs, CBOWCTBA U U ero npuMeHeHue ajs penienus nuddepeHnranbaeix ypapHenuil. [lonnoe ypaBHeHue
XapaKTEPUCTUKHU JMHAMHKU cUCTeMbl ynpasieHus. [lepenarounas ynkuus cuctemsl. JluHaMuueckue
3BEHBEB U CUCTEM XapaKTEPUCTUKU CUCTEM aBTOMATU3UPOBAHHOIO YIIpaBjieHUs. BpeMeHHble AMHAMUYECKHe
XapaKTEPUCTUKU: NEPEX0IHAsI U UMITYJIbCHAsI. HaCTOTHBIE XapaKTEPUCTUKHU: aMILIUTYIHBIE,
(ha30BBIC U aMIUTUTYTHO-(Da30BBIC.
2. [IpyHUMIIBI pacUJICHEHHUS! CUCTEM aBTOMATHYECKOTO YIIPABJICHHS Ha SJIEMEHTapHBIC 3BCHbSI. IK 1.2, 11K 3.3
XapakTepUCTUKH 3JIEMEHTAPHBIX 3BEHBEB.
3. [lonsTre o 3anucu nuddepeHanIbHbIX ypaBHEHUN CUCTEMBI BOIlepaTopHOi (Gopme, K 1.2, 11K 3.3

neiicTBus ¢ oneparopamu. [IoHsATHE 0 XapakTepucTHYeCKOM ypaBHeHHH. [lepenarounas
¢byHkums 3BeHa (cuctemsl). [loydeHre aHaTMTHYECKOTO BBIPAKESHUS aMILUTUTYTHO — (pa3oBOi
xapakTepuctuku (ADX) u3 nepenatoyHoit pyHKIMH. 3aMUCh AHATUTHYECKOTO BBIPAXKEHUS
A®DX B KOMIUIEKCHO-TIOKa3aTeabHOH Gopme. I'paduueckoe nzodpaxenne ADX.
I'eomerpuueckue Meto bl moctpoeHus ADX. Merouka npoBeIeHHs U aHaJIM3a SKCIIEpUMEHTa
10 OTIPE/ICTICHNIO YACTOTHBIX XapaKTepUCTHK cucTeMbl. [ToHsTHe 0 rogorpade. Tumnossie
AJIEMEHTapHbIE 3BE€HbsI: YCUIIMTEIbHOE, allepUOINYEeCKUe, KoJiebaTeIbHOe, HHTErPUPYIOLIHE,




maddepeHnupyronme u YucToro 3anasapBanus. AnddepennuansHoe ypaBHEHNE, TIEPEX0THAS
U niepeiaToyHasi QyHKIHS, YaCTOTHBIC XapaKTePUCTUKHU U rojorpad 3seHa. [Ipumepst
AIIEMEHTAPHBIX 3BEHbEB, COCTABIISIONINX aBTOMATUYECKUE CUCTEMBI PETYIMPOBAHUS U
yIIPaBJICHUS.

TemaTnka NpakTUYECKUX 3aHATUN

20

3. [locTpoeHne BpeMEHHBIX JMHAMUYECKUX XapaKTEPUCTHK.

I[IK 1.2, TIK 3.3

4 Tlonyuenue nepenatounor GpyHkuuu no auddepeHnaTbHOMy YpaBHEHHUIO.

5. Pemenue nuddepeHnnanbHpIX ypaBHEHUN ¢ MCIOJIb30BaHuEM IpeoOpa3oBanus Jlamnaca.

6. [TomydeHue 1 MOCTPOEHHUE YACTOTHBIX XapaKTEPUCTHK.

7. HCCJ’IC}IOB&HI/IG TUITIOBBIX 3JICMCHTAPHBIX 3BCHLCB.

8. [Noctpoerne KUX cucTeMbl, B COCTaB KOTOPOH BXOIMT 3aIta3IbIBAIOIINE 3BEHO.

12

I[IK 1.2, TIK 3.3

K 1.2, IIK 3.3

K 1.2, I1IK 3.3,
IIK 5.4

K 1.2, IIK 3.3

CamocrosTensHas paboTa 00ydarommxcs
Pemenne muddepeHnmnanbHpIX ypaBHEHUN
AHaNM3 4aCTOTHBIX XapaKTEPUCTHK 3JIEMEHTAPHBIX 3BEHHCB

IIK 1.2, 11K 3.3

Tema 1.3
[Tepenarouneie
byHKIIUN
COeIMHEHUI 3BEHLEB
H CUCTEM

Coneprkanue yaeOHOTO MaTepraa

1. Bunbl coequHeHnit 3BEHbEB: MOCIEI0BATENbHOE, MTapajuIeNIbHOE, BCTPEYHO-NapaiieabHOE.
[Tepenarounbie GyHKIIMU coeqHEHUH 3BeHbEB. [loHsATHE 00 00paTHO# cBs3H. [lonokuTenbHas
U oTpuuaTenbHas oOpaTHas cBsi3b. [ MOKas mxecTkas oOpaTHast CBSI3b.

2. 3aMeHa HECKOJIbKUX 3BEHLEB OJHUM 3KBUBAJICHTHBIM 3BC€HOM, 5KBHBAJICHTHBIC
Hp606p330BaHI/I5{ CTPYKTYPHBIX CXEM CUCTEM, NIEPCAATOYHAA (I)YHKI_[I/IH CJIOKHBIX
MHOTOKOHTYPHBIX CUCTEM, IPUBCACHHUC MHOFOKOHTypHOﬁ CHUCTCMBI K O,HHOKOHTypHOﬁ.

IIK 3.3, IIK 5.1

IIK 3.3, IIK 5.5

Tematuka MNPAKTUUICCKUX 3aHATHH

IIK 3.3, IIK 5.5

9. DkBHBaJIEHTHBIE TPEOOPA30BAHUS CTPYKTYPHBIX CXEM.

CamocrosTenbHas paboTa 00yJaroXcs

IIpeoOpa3oBaHue CTPYKTYpPHBIX CXEM

Tema 1.4 CsoiictBa

Copepxanue yueOHOTO MaTepHuala

10




00BLEKTOB
yIpaBJICHUS C
COCPEIOTOUCHHBIMU
HapaMeTpaMI/I Hn Uux
oTpeieIeHUs

1. CpoiicTBa OOBEKTOB PETYIHPOBAHUS, OOBEKT PETYIHPOBAHMS KaK Ba)KHEHIIAs COCTaBHAsS
4acTb aBTOMATUYECKOW CHCTEMBbl pErylIMpOBaHUS. OJIEMEHThI, Bxojdmue B coctaB OVY.
Cratuueckne u auHamudeckue cBorictBa OY. Crarmueckue u nuHamuueckue OY. Kpupas
pasroHa OOBEKTOB YIpPABICHHS, MMapaMeTpbl KPUBOH pa3roHa: MOCTOSIHHAS BPEMEHH, ITOJTHOE
BpeMs 3ama3ibIBaHus, ko3 duuueHT nepegauu, otHomenue 1/T.

2. Tlonstne o Harpy3ke, €MKOCTHM M caMOBbIpaBHMBaHUH. OOBEKTHl yIpaBICHUS C
CaMOBBIPDaBHUBAHUEM U acTaTHUeCKHUe 00BEKThI. X XapaKTepUCTHUKHU.

3. OnpeneneHne TUHAMUYECKUX XapaKTEPUCTHK OOBEKTOB YIPABJICHUS HKCIIEPUMEHTATBLHBIM
nyreM H C noMmompeio wmozaenupoBanus Ha OBM. IlpencraBnenne OY © yCTpOICTB
ABTOMAaTHYECKOTO VIPABICHUS C COCPENOTOYCHHBIMU TapamMeTpaMH B BHJE MEPEAaTOYHBIX

(byHKIMH.

IIK 1.2, 11K 4.3

IIK 1.2, 11K 4.3

IIK 1.2, 11K 4.3

TemaTnka NpakTUYECKU 3aHATHI

10. Onpenenenus mapameTpoB 0OHEKTOB yIIPaBICHUS 110 KPUBOU pa3roHa.

11. V3yueHne cTaTUYECKUX U aCTATUIECKUX OOBEKTOB YIIPABJICHHUS.

IIK 1.2

CamocrosTensHas paboTa 00ydarommxcs
AHamM3 CTaTUYECKUX U aCTATUYCCKUX OOBEKTOB YIIPaBJICHUSI.

IIK 1.2

Tema 1.5
VYnpasinstomne
yCTpOMCTBa

Copepxanue yueOHOro Marepuaia

1. JIunelinple 3aKOHBI yIIpaBJeHUs: mponopunoHanbHbIi (I1-ynpaBienue), uarerpanbabiid (M-
yIpaBJieHHe), TPONopLUUuOHaTbHO-UHTErpaibHbli ([I1-ynpaBnenue), mponopruuoHanabHO-
muddepennmansubiii (I1/1-ympasiaenue), mponopuuoHaIbHO-UHTETpaTbHO-TudGepeHnanbHbINH
(ITM-ynpaBienue) U ynpaBIsone yCTPOUCTBa (PeryisiTOpsl), peanu3yoirue 3TH 3aKoHbl: 1-
, -, I1IN-, I1/]1-, ITN/-perynsaropsl.

2. udbdepenunansupie ypaBHEHUS, ONKCHIBAIOIINE THHEHHbBIE 3aKOHBI YITPABJICHUS.
CrtpyKkTypHas cxema UJIealIbHOTO U PeajbHOro perynasTopoB. [lepeaarounsie GyHKINU U
YaCTOTHBIE XapaKTEPUCTUKH UJICANTbHBIX U PEATbHBIX PETYISITOPOB.

3. BiusiHMe napaMeTpoB HACTPOEK PETYIIATOpa Ha MOIYYEHNUE 3aKOHOB PETYIUPOBaHUS.
CrpykrypHoe npencrasnenue I1-, -, ITU-, I[1/1-, ITJI- perynsatopos. MccnenoBanne ux Ha
OBM.

4. OCHOBHBIC 9JICMCHTBI, C ITIOMOIIBIO KOTOPBIX (bOpMI/Ip}IIOTCH COOTBCTCTBYIOIIHUEC 3aKOHBI

14

IIK 1.2, 11K 4.3

IIK 1.2, 11K 4.3

IIK 1.2, I1IK 3.3,
I1K 4.3

IIK 1.2, I1IK 3.3,




YIPABJICHHS: TPEOOPA3YIOIIUE JIEMEHTHI, UCIIOJIHUTENbHBIE MeXxanu3Mbl (M) u
KOPPEKTHPYIOIHE 0OpaTHbIE CBA3H. Peanu3anisi 3aKOHOB YIIPaBJICHUS C MOMOIIIBIO 0XBaTa
OTpHIIATEIbHOM 00paTHOM cBs3bt0. OOpaTHas cBsA3b No nojoxennto UM u BayTpennss OC.
CTpyKTypHbIE CXEMBI peann3alii 3aKOHOB yIipaBjeHus. PacueT onTuMallbHbIX HACTPOEK.
MogenupoBanue Ha OBM.

1K 4.2, 11K 4.3

TemaTnka NpakTUYECKUX 3aHATUN

12. UccnenoBanue uaealbHBIX H PEATLHBIX PETYISTOPOB.

[IK 1.2, 11K 4.3

CamocrosrenbHas pabota oOyJaronmxcs
AHanmu3 CTPYKTYPHBIX CXEM pPEeAIN3aliN 3aKOHOB YIIPaBJICHUS.
CocraBienue nepeaaTouyHbIX GYHKIMM U YaCTOTHBIX XapaKTEPUCTUKHU PETYIATOPOB

IIK 1.2, 11K 4.3

Pasznen 2. JInHeliHbIE aBTOMAaTUYECKNE CUCTEMBI YIIPABIICHUS

Tema 2.1
[Tepenarouneie
(YHKIIUH 3aMKHYTBIX
CUCTEM

Conepxanue yaeOHOTO MaTepuaia

1. UccnenoBanne QUHAMHYECKHUX IPOILIECCOB, MPOUCXOIANIMX B CHCTEMax aBTOMAaTHYECKOTO
YIPABJICHHS TPU TPHIIOKEHUU K CHUCTEME BO3JCHCTBUI MpOU3BOIBHOU (hopmbl. BosmelicTBus
yTnpasJsiole 1 Bo3myaromue. [lepenatounsie GyHKIMN 3aMKHYTBIX U PA30MKHYTBIX CHCTEM.
CTpyKTypHBIE CXEMBI.

2. llepematounsie GYHKIMM 3aMKHYTBIX CHCTEM YOpPaBIEHUS IO KaHAIy YIpaBICHUS
(BO3MyIIEHHE CO CTOPOHBI PEryIUPYIOLIEr0 OpraHa), MO BHELIHEMY BO3MYILEHHUIO U IO
BO3MYILICHHUIO T10 33JJaHHIO.

3. TlonmydyeHue XapaKTEpUCTHYECKOIO YPAaBHEHHsI 3aMKHYTOW CHCTEMbI PEryIHpPOBaHUS IIO
nepenaTouHoi (yHKIHUU Pa30MKHYTOW cucTeMbl. [IpaBuiia SKBHBaJIEHTHOTO MpeoOpa3oBaHUS
JUIS TIOJIy4eHHS TEepelaTOYHbIX (YHKIMHA CIOXKHBIX CHCTEM C Pa3IMYHBIMHU MEPEKPECTHBIMU
CBS3SIMHU: MPABUJIO MEPEHOCAa TOUKH ChEMa CUTHala U TOUYKHM CyMMHPOBAHUSI CHTHAJIOB U .
CTpyKTypHBIE CXeMBbI, niepenaTounbie GyHKiuu. [Ipumepsl mpeoOpazoBaHus CIOKHBIX CHCTEM
yIpaBICHUS.

IIK 1.2, 11K 4.2

IIK 1.2, 11K 4.2

IIK 1.2, 11K 4.2

CamocrosTenbHas paboTa 00ydaronuxcs
Paz6op npumepoB nmpeoOpa3oBaHusl CIOKHBIX CUCTEM YIPABICHUS

IIK 1.2, 5.3, IIK
5.5

Tema 2.2

Copepxanue yueOHOTO MaTepHuala

10




Y CTONYMBOCTH 1. IlonaTHe 06 yCTOWYMBOCTH JIMHEWHBIX CUCTEM PETYJIHPOBAHHS U aHAIHU3 YCTOHYNBOCTH IIK 1.2, IIK 1.3,
CUCTEM JUHENHBIX cucTeM MeTtofoM JlsmyHoBa. OnpeneneHne yCTOWYMBOCTH CUCTEM 10 3HAKY 1K 4.3
aBTOMAaTUYECKOTO BEILLECTBEHHON YacTU KOPHEHN XapaKTepUCTUYECKOTO YPABHEHMSI CUCTEM U PACIIOJIOKEHUIO
YIIpaBJICHUS KOpHEH XapaKTepUCTUYECKOTO YPAaBHEHUs B KOMIUIEKCHOM IUIOCKOCTH. I’ paHnIIa yCTOWYNBOCTH.
HeobOxoumble u JoCcTaTOUHBIE YCIOBUS YCTOMUMBOCTH CUCTEMBI PETYIUPOBAHMUSL.
2. Kpurepuu ycroitunoctu. Kpurepuii ycroitunoctn Muxaiinosa. ['onorpad Muxaiinosa u IIK 1.2, TIK 1.3,
ero ocobennoctu. Kpurepnii ycroitunBoctu HaiikBucra. KoMriekcHble yaCTOTHBIE 1K 4.3
XapaKTEPUCTUKN YCTOWYMBBIX U HEYCTOMYUBBIX cucTeM. [IoHATHE 0 3amace yCTOWYMBOCTH.
[TocTpoenue obmacTeil ycToiuMBOCTH. AHAIN3 YCTOWYMBOCTH OJTHOKOHTYPHBIX U
MHOTOKOHTYPHBIX CUCTEM aBTOMATUYECKOTO YIPaBIICHUS.
TemaTnka NpakTUYECKUX 3aHATUN
13. Pacuer ycroitunBoctr CAY pa3indHBIMI METOJAMH. K 1.2, IIK 1.3,
IIK 4.3
14. Onpenenenue obnacteit ycroitunBoctu CAY. K 1.2, TIK 1.3,
IIK 4.3
CamocrostensHas paboTa 00yJarommxcs K 1.2, TIK 1.3,
Ol1ieHKa YCTOMYHMBOCTH Pa3IMYHBIMUA KPUTEPUIMU 1K 4.3
Tema 2.3 KauectBO Coneprxkanue yaeOHOTo MaTepuasa
CHUCTEM 1. OcHOBHBIE MMOKA3aTENH, ONPEEIAIONINE KaUeCTBO MPOIEecca PEeryJupoOBaHus: CTaTHYECKAs U IIK 3.3, IIK 5.3
aBTOMAaTHYECKOTO JMHaMU4ecKasl OIIMOKH, MaKCUMaJIbHOE IMHAMUUYECKOE OTKIOHEHHE, BpeMs PEryJInpOBaHus,
yIIpaBJICHUS BEJIMYUHA [TepeperyIupoBaHus, KoJebaTelIbHOCTb U JIp.
2. TunoBble nepexoHbIe MPOLECCHl PErYIUPOBaHUs: anepuoanueckuii, ¢ 20% IIK 3.3, IIK 5.3
IIEpPEPErYIIMPOBAHUEM U IIP.
[TocTpoeHue nepexoAHbIX MPOLECCOB 10 3aJaHHBIM NePEeIaTOYHbIM (DYHKIMAM 3aMKHYTBIX
CHCTEM.
3. OneHka KauecTBa peryJIMpoBaHus 10 KOPHIM XapaKTepUCTUUECKOTO ypaBHEHMs. CTEeHb IIK 3.3, IIK 5.3
YCTOMUYUBOCTH U CTENEHb KoJiebaTelbHOCTU: MHTerpanbHble OlIeHKH KauecTBa.
4. YacToTHBIE XapaKTEPUCTUKU U UX CBSA3b C XapaKTEPUCTUKAMU NIEPEXOIHBIX MPOLIECCOB. I1K 4.3

YacToTHEIE METOABI aHAIN3a KauecTBa mnmponecca peryjivpoBaHus: 110 BEIIIECTBEHHOM YaCTOTHOM




XapPaKTCPUCTUKE 3aMKHyTOﬁ CHUCTEMBI, IOCTPOCHUE MICPEXOJHOTO IMponecca ¢ NIOMOIIBIO
TparCuCuJaJIbHBIX XapaKTCPHUCTHUK.

TemaTnka NpakTU4ECKUX 3aHATUN

15. YacroTHblEe METO/BI aHAJIN3A KaueCTBA IIPOLIECCA PETYINPOBAHMUSL. IIK 3.3
CamocrositenpHas paboTa 00yqaronmxcs K 3.3
AHanu3 TUMOBBIX MEPEXOIHBIX POLECCOB PETYINPOBAHUS
Tema 2.4 Koppexkuus | Coznepkanue yueOHOro Marepuaia IIK 3.3
JIUHENHBIX CUCTEM 1. OcHOBHBIE MepbI, MPUMEHSEMBIE IS YAyUIIEHUs POLIECCOB yIpaBiieHus. Beenenue I1K 3.3, 1K 4.3,
ABTOMAaTHYECKOIO KOPPEKTUPYIOIIMX 3BEHBEB M UX BIUSHUE Ha TOUHOCTh U KAYECTBO PETYIUPOBAHUS. I[IK 5.3, [IK 5.4
yIpaBieHUs [locnenoBarenpHas U napamienbHas koppekuus, OC; ux ocobeHHOCTH U 001acTH TPUMEHEHUS.
2. Ilepenarounble PyHKINN COETMHEHUN 3BE€HbEB IIPH BBEICHUN KOPPEKTUPYIOIINX YCTPOMUCTB. IIK 3.3, [1IK 4.3,
AKTHBHBIE U TACCUBHBIE KOPPEKTUPYIOLIUE 3BEHBS. [[pUMeEpBI KOPPEKTUPYIOIINX 3BEHBEB: I[IK 5.3, IIK 5.4
WHTETpUpytoiue, AuddepeHIupyoIIre, HHTerpo-auddepeHunpyronme, BApuaHThl UX
BKItoYeHus. Koppekrupytomue oOpaTHble CBSA3U (OTPULIATENBHBIE U MTOJI0KUTEIIBHBIE) U UX
pUMeHeHne. MeToiuKa pacueTa napaMeTpoB KOPPEKTUPYIOIIUX 3BEHbEB.
3. BBenenue nOmoTHUTENBHBIX KOHTYPOB. OCOOCHHOCTH MMPUMEHEHHUS JOTIOTHUTEIBHBIX IIK 3.3, IIK 4.3,
KOHTYPOB JIJIsl YAYYIIICHUs] KAYECTB PETYJIMPOBAHMS MPU OOJIBIITUX Bo3MYyIIeHUsX. [ToHsaTHs 00 IIK 5.3, 1IK 5.4
WHBapUaHTHBIX CHCTEMaX.
TemaTuka NpakTUYECKUX 3aHATUN
16. Koppeknus muaeiHbsix CAY. I1K 3.3, 11K 4.3,
IIK 5.3
CamocTtosarenbHas paboTa 00yJaromuxcs IIK 3.3, 11K 4.3
Pacuer mapameTpoB KOPPEKTUPYIOIINX 3BEHHEB
KounTponsnas padora Ne 1
Pazgen 3. luckperusie CAY
Tema 3.1 OcHoBHble | ConepxaHue yueOHOTo MaTepuana
MOHATHUA U 1. OcHoBHbIe onpeneneHus. Knaccupukaius TUCKpETHBIX CUCTEM yIpaBieHus. ViIMIynbcHbIe IIK 1.2, 1IK 1.3
OTIpeCIICHUS aneMeHTHI 1, 2 1 3 BUJI0B. Bujipl cUrHANOB MU pa3NUYHbIX (OPMAX UMITYIbCHON MOIYISIUH.

muckpeTHbix CAY

CTPYKTypHaH cxema ,[[HCKpCTHOf/'I cucteMsl. [lonsTue o AUCKPCTHOM HpeO6paBOBaHI/II/I Jlammaca




1 MaTCMAaTUYCCKUC OCHOBBI TCOPHUU NUCKPETHBIX CUCTCM. Pemetuartsie Q)YHKHI/II/I ux

N300paKeHHUsL.
CamocTrosTrenpHas padoTa 00yJaroImxcs K 1.2, TIK 1.3
N3yuenue pa3nuuHbiX GOpM MOAYJISALUN CUTHAJIOB.

Tema 3.2 Ananus Conepxanue yueOHOTOo MaTepuaa

muckpetHbix CAY 1. YpaBHEHUs TUCKPETHBIX CUCTEM yIpaBiieHus. [IpuMeHeHne npuHIUNIacyneprno3uiuu st K 1.2, TIK 1.3,
HCCIEeA0BaHUs JUCKPETHOM CUCTEMBI YIIPABIICHUs. PacuiieHeHne Ha TUCKPETHYIO U JINHEWHYIO IIK 5.1
4acTH CUCTEMBbl aBTOMaTHUECKOTO yrpasieHus. OnpenerneHne BpeMEHHON U 4aCTOTHOM
XapaKTEPHUCTHUK JIUHEHHOMN YaCTH NPU BO3JICHCTBUH HA HEE MTOCIIEI0BATEIBHOCTH UMITYJIbCOB.
2. Ilepenarounple PyHKINN 3aMKHYTBIX U PA30MKHYTBIX TUCKPETHBIX cucTeM. OnpeeneHue K 1.2, IIK' 1.3
nepeaToOuHON QYHKIMU Pa30OMKHYTOM CHCTEMBI Yepe3 NMepeaToOuHyI0 (PYHKIUIO JIMHEHHON
yacTh. MeTo/Ibl aHaIM3a YCTOMYUBOCTH JTUHEHHBIX CUCTEM M UX aHAJIOTHU JJISl AUCKPETHBIX 12
CUCTEM aBTOMATUYECKOTO PEryIUPOBaHUSI.
3. Onpenenenue yCTOMYMBOCTH MO PACIIOIOKEHUIO KOPHEN XapaKTEPUCTUUECKOTO YpaBHEHUS. K 1.2, 11K 1.3
YacToTHBIE METO/IBI ONPEIEIEHUS YCTOMYMBOCTHU IUCKPETHBIX CUCTEM. AHAIOTH KPUTEPUEB
MuxaitnoBa u HaitkBucra.
4. [lonatue 0 Ka4yecTBe MEPEXOIHBIX MpoiieccoB AUCKpeTHBIX CAY. Onpenenenue kauecTna IIK 1.2, IIK 1.3,
MEePEXOAHBIX MPOLIECCOB C UCIIOIB30BaHUEM METOJI0B KOCBEHHOU O1leHKH. OnpeesieHue mno IIK 4.3, TIK 5.3.
CTENEHU YCTOMYMBOCTH U C TIOMOILBIO HHTETpaibHOM olleHKH. [loHsATHE O KOppeKun
JUCKPETHBIX CUCTEM aBTOMATHYECKOTO YIPaBJICHUSI.
Temarnka MpakKTUUECKUX 3aHITUU 2
17. Ananmm3 auckpetHsix CAY. 5 IIK 1.2, 11K 1.3

[IK 4.3, TIK 5.3.

CamocTtosarenbHas pabota oOydaronmxcs
AHanu3 yCTOMYMBOCTH YaCTOTHBIMHM METO/IaMU.
AHann3 KauecTBa MepeXoIHbIX IPOLECCOB

IIpomexyTouHas aTTecTalus 8

Bcero: 186







3. YCJIOBUS PEAJIM3AIIAU TPOTPAMMBI YYEFHOM JUCIATLIIMHBI

3.1. Jlnst peanu3aryiy mporpaMMbl Y9eOHOUW TUCIUTUTHHBI JTOJDKHBI OBITh TPEYCMOTPEHBI
CIICAYIOIINE CTeHaTbHbIC TOMEUICHUS: YIeOHbI KaOMHET « BhIUMCINTENbHAS TEXHUKAY;
nabopaTopust « DNEKTPOHHOW U BEIYUCITUTEIBHON TEXHUKI.
O6opynoBanue yueOHOro KabuHeTa ¥ paboIrx MeCT KabuHeTa:

* pabouue MecTa M0 KOJIUYECTBY 00YUarOIINXCS;

* pabouee MECTO MPEIoaBaTeNs;

* KOMIUIEKT y4eOHO-HATIISAHBIX TTOCOONH «BhIYrcauTebHas TEXHUKAY;

* KOMIUIEKT y4eOHO-HaIJIAHBIX OCOOUM «IIEKTPOHUKAY;

* KOMIUIEKT IIJIaKaTOB Ha TeMy «DyHKIIMOHAJIbHBIE CXEMBI IIU(PPOBBIX YCTPOUCTBY;

* yueOHas ycraHoBka PTMTIJI-1 «3HakoMCTBO C OCHOBaMU pabOThI C TPOrpaMMHUPYEMBIMU
MHUKPOKOHTPOJIIIEpAMU»;

* yueOHas ycraHoBka PTMTIJI-5 «CornacoBaHrue MUKpOIIPOLIECCOPOB € MEPCOHAIBHBIM
KOMITBIOTEPOM).
Texnuueckue cpeacTBa 00y4eHUS:

* KOMIIBIOTEP C COOTBETCTBYIOLIUM IIPOrpaMMHBIM oOecrieueHneM U BeO-KaMepo;

* MHTEpaKTUBHAs JOCKA UM MYJIbTUIIPOEKTOP;

* KoMmIblOTepHbIe nmporpaMmbl Multisim (He panee 12 Bepcun), PSPICE, Electronics
Workbench (ae panee 10 Bepcun), MatLab (He panee 7 Bepcun).

O6opynoBanue 1ab0paTopuu U pabounx MECT JTabopaTopuu:

* paboyme MecTa MO KOJUYECTBY O0yUarOIINXCS,;

* pabouee MeCTO MPEIoaaBaTesi, OCHAIEHHOE KOMIIBIOTEPOM;

* KOMIUIEKTHI MUKPOCXEM I10 KOJIMYECTBY O0yJaIONInuXCs;

* mporpammarop;

* yueOHsIit 1aboparopHslid crenn LESO2 na 6aze [IJIMC cTtpykrypsl FPGA;

» nabopatopusbiiit kKomiuieke «lludpoas snekrponuka» tuna [[2-HP, tuna 1[2-HK;

* YCTaHOBKa JUIsl U3y4YEHUs JIOTHYeCKuX cxeM YM-11M;

* y4eOHBIN MUKpompoleccopHbiii komrieke YMIIK-51;

* y4eOHBIN MuUKponponeccopubiii komrieke Y MITK-80;

* yueOHbII MUKpoTpoLeccopHblii komiuieke Y MITK-48;

» nabopatopus 1udpoBoii anexkTponuku HC-6225;

* nabopaTopus MO MPOEKTUPOBaHUIO U(PPOBBIX ycTporicTB HC-6228;

+ yuebHas ycraHoBka PTL[VJI-11 «M3yuenue RS-tpurrepony.
Texuuueckue cpeacTBa 00y4eHUS:

* KOMIBIOTEPHI C TUIICH3MOHHBIM MPOTPAMMHBIM 00ECTIEUeHUEM TI0 KOJTHUYECTBY
oOyuaronuxcs;

* KOMIBIOTEpHBIE porpaMmbl Multisim (He panee 12 Bepcun), PSPICE, Electronics
Workbench (ne panee 10 Bepcun), MatLab (He panee 7 Bepcun).

3.2. UndpopmannoHHoe obecrieueHre peaan3aiuy IporpaMMel

Jns peanu3anMud OporpamMMbl  OMOIHOTEUHBIH (OHI 00pa3oBaTENbHONW OpraHU3aIUH
JIOJDKEH UMETh TeYaTHbIe U/WJIH JIEKTPOHHBIE 00pa3oBaTeNbHble U HH(POPMAIIMOHHbIE PECYPCHI,
PEKOMEHyeMBbIX ISl UCTIOIb30BaHUs B 00pa30BaTEIbHOM IpoIiecce.
3.2.1. IlevatHble n3nanus



1. ABromatmueckoe ynpasienue : yueo. mocobue / A. M. IlerpoBa. — M. : DOPYM, 2017. —
240 c.

2. ®enoroB A.B. OCHOBBI TEOpHUH aBTOMATUYECKOTO yIpaBlieHUs: YueOHoe mocodue. - OMCK:
Hzn-Bo OMI'TY, 2012. - 279 c.

3. ABtomarudeckoe ynpasiieHue. Kypc jieknumii ¢ pemenneM 3a1ad 1 JIabopaTopHBIX padorT :
yue6. nocobue / H.I1. Monokanosa. — 2017. — 224 c.

4. Porau B.4. Teopust aBromaTrueckoro ynpasienus. — M.: MOU, 2012.

5. ABTOMaTH3aIMs MPOU3BOICTBEHHBIX IPOIIECCOB B MAIIMHOCTPOEHHH : yuel. mocodue / E.O.
Oenpamreiin, M.A. KopaueBudy. — Mumnck : HoBoe 3nanue ; M. : UTHOPA-M, 2017. — 264 c.



4. KOHTPOJIb 1 OIIEHKA PE3YJIbTATOB OCBOEHHMS YYEBHOM

JAUCHUITVINHBI

PesynbTarsl 00ydeHus

Kpurepuu onenku

@opMBbI U METOABI OLICHKH

YMEHHUE HACTPauBaTh U
koHurypuposats [1JIK B
COOTBETCTBHUHU C
MPUHIUTHAIEHBIMU CXEeMaMHU
IO IKITFOUEHUS

TO4YHOCTH HACTPOUKHU U
xkoHpurypanuu [1JIK B
COOTBETCTBUU C
IIPUHLUIINAIBbHBIMU
CXeMaMH NOAKIYECHUS

DKcriepTHas OlICHKa
PE3yIbTATOB JIEATEILHOCTH
CTYAICHTOB TIPU
BBITIOJTHEHUH U 3aIIATE
IIPAKTUYECKUX padoT

YMEHHUE YUTATh MPUHIUITAAITIbHBIC
CTPYKTYPHBIE CXEMBbI, CXEMBI
aBTOMAaTH3alMH, CXEMEI
COCAUHCHHI U O IKIIOUCHHIA,

TOYHOCTB U CKOPOCTH
YTEHHS TPUHIHUIHATBHBIX
CTPYKTYPHBIX CXEM, CXEM
aBTOMAaTHU3alU, CXEMBI
COeIUHEHNN U

MO IKJTFOYEHU I

DKcriepTHas OIICHKa
pE3yIbTATOB JIEATEILHOCTH
CTY/ZICHTOB TIPH
BBITIOJTHEHUH U 3aIIATE
MPAKTUYECKUX padoT

yMeHHUe pa3padaTsiBaTh
AJITOPUTMBI YIIPABJICHUA
MCXaTPOHHBIMU CUCTEMAMMU,

CKOpOCTh ¥ TEXHUYHOCTh

MpH pa3paboTKe aIrOpUTMOB

YIIpaBJICHUA MEXaTPOHHBIMU
CUCTEMaMU

DKcnepTHas OLEHKA
PE3yJIbTaTOB AEATEIbHOCTH
CTY/ICHTOB TIpH
BBITIOJTHEHUH U 3aIlIATE
MPAKTHYECKUX paboT

YMEHHUE TIPOBOJHUTH OTIAIKY
MpOTrpamMM yIpaBIICHHUS
MEXaTPOHHBIMH CHCTEMaMH H
BH3YaJIM3aIMH ITPOIIECCOB
yYIpaBJICHUS U PaOOTHI
MEXaTPOHHBIX CHCTEM;

TOYHOCTB U CKOPOCTH
IPOBEJCHUS OTIaIKU
IpOrpaMM YyIpaBJICHUS
MEXaTPOHHBIMHU CHCTEMaMU
U BU3yaJlM3alluy MPOLECCOB
yIpaBICHUS U paObOTHI
MEXaTPOHHBIX CUCTEM

OKcnepTHas OllEHKa
PE3yJIbTaTOB AEATEIbHOCTU
CTYIEHTOB IIPU
BBITIOJTHEHUH U 3alUTE
MPaKTUYECKUX PadboT

yMeHHe BhIOMpaTh Hanboee
ONTUMAJILHBIC MOJICITU YIIPABJICHUS
MEXaTPOHHBIMH CUCTEMaMHU;

[TpaBmiIbHOCTH BBIOOpA
Hanbosee ONTUMANIbHOM
MOJIETIN YIIPaBICHUS
MEXaTPOHHBIMH CHCTEMaMu

DKcnepTHas OlleHKa
Pe3yabTaTOB AEATEIbHOCTH
CTYIEHTOB IPU
BBITIOJTHEHUH U 3aIUTE
MPAKTHYECKUX paboT

YMCHHEC ONITUMU3UPOBATH pa60Ty
MCXAaTPOHHBIX CUCTCM IIO
PAa3JIMYIHBIM IIapaMETpPaM;

TouHOCTH ONITUMU3AINH
paboThl MEXaTPOHHBIX
CUCTEM I10 PA3TUYHBIM
napaMmerpam

BKCHepTHaﬂ OLICHKAa
PE3YyIbTATOB ACATCIBHOCTU
CTYACHTOB IIpU
BBIINIOJIHCHUH U 3allIUTC
MPAKTUYCCKUX pa60T

OCYIIECTBIISATH HACTPOIKY
JaTYMKOB PA3IMYHOTO THIIA TIPU
MPOEKTUPOBAHUU MOOHMIIBHBIX
po0OTOB;

ToYHOCTB U CKOPOCTH MPH
HACTpPOWKe JaTYMKOB
Pa3JIMYHOrO TUIIA IPU
IPOEKTUPOBAHUU
MOOMIJIBHBIX pOOOTOB

DKcIepTHAsI OLIEHKa
PE3YJIBTAaTOB AEATEILHOCTU
CTYIEHTOB IIpU
BBITOJIHEHUH U 3aIlIUTE
NPaKTUYECKUX paboT




YMEHHUE UHTEPIPETUPOBATH
HAaBBIKHU IIOCTPOCHUS IIPOECKTHOU
AOKYMCHTAaIUH MOOUIBHOT'O
poboTa mpu momMoIu
COOTBETCTBYIOIIETO
TEOPETUYECKOr0 arnmapara;

TouHOCTb (IIPaBUIILHOCTB)
HOCTPOEHHUS NEKTPUUECKUX
CXEM IIpU OMOIIHU
COOTBETCTBYIOLIETO
TEOPETUYECKOr0 anmnapara

DKcrepTHas OlLIeHKa
PEe3yIbTATOB JIEATEILHOCTH
CTYAICHTOB IIPH
BBITIOJTHEHUH U 3aIUTE
IIPAKTUYECKUX padoT

YMEHHE NIPUMEHATH OCHOBHbBIE
HAaBbIKU IIPU KOHCTPYHUPOBAaHUU
TUIOBBIX AJITOPUTMOB YIPaBICHUS
MOOUIIBHBIM POOOTOM;

Pe3ynbTaTuBHOCTH
IPUMEHEHUSI OCHOBHBIX
HaBBIKOB MpU
KOHCTPYMPOBAaHUU TUIOBBIX
QITOPUTMOB YIIPaBJIECHUS
MOOUIIBHBIM POOOTOM

DKcrepTHas OIICHKa
pE3yIbTATOB JIEATEILHOCTH
CTYAICHTOB TIPU
BBITIOJTHEHUH U 3aIIATE
MPAKTUYECKUX padoT

yMEHHE UHTETrPUPOBATh JIIO0ObIE
TUTIBI TPUBOJIOB M JATYMKOB.

Pe3ynbTaTBHOCTH
WHTETPAINH JIFOOBIX TUIIOB
MIPUBOJIOB M TATYNKOB

DKcriepTHas OIICHKa
pE3yIbTATOB JIEATEILHOCTH
CTY/ICHTOB TIpH
BBITIOJTHEHUH U 3aIlIATE
MPAKTHYECKUX paboT

3HAHUC SI3BIKOB
MPOTPaMMHUPOBAHHUS U
unrepdeticer [1JIK;

[IpuMeHenue S3b1KOB
MIPOrpaMMUPOBAHUS U
untepderice [TJIK

DKcnepTHas OLEHKA
pE3yIbTATOB JIEATEILHOCTH
CTYIEHTOB IPU
TECTUPOBAHUH,
BHEAyIUTOPHOU
CaMOCTOSITEIHHON PabOThI
U APYTUX BUJIOB TEKYLIETO
KOHTPOJIS

3HaHHME TEXHOJOTHI pa3paboTKu
QJIITOPUTMOB YIPABIISIOIIUX
nporpamm [UIK;

CobmtoieHre TEXHOIOTUN
pa3paboTKU alropuTMOB
YIPaBISIOUINX TPOrPaMM
[JIK

DKcnepTHas OlleHKa
PE3yJIbTaTOB AEATEIbHOCTH
CTYIEHTOB IPU
TECTUPOBAHUH,
BHEAYIUTOPHOU
CaMOCTOSITEIbHON pabOThI
U APYTUX BUJIOB TEKYLIETO
KOHTPOJIS

3HaHHUC OCHOB aBTOMAaTH4YCCKOI'O
YIIPpABJICHUA

[IpumeHeHune ocHOB
aBTOMAaTHYECKOTO
yTIpaBJICHUS

DKcIepTHas OLEHKA
pE3YJIBTAaTOB AEATEIbHOCTU
CTYJIEHTOB IIpU
TECTUPOBAHUU,
BHEAYJAUTOPHOMU
CaMOCTOATENIBbHON paboThI
U JPYTUX BUJIOB TEKYIIETO
KOHTPOJIA

3HaHUE METOJIOB OTJIAJIKU
nporpamm ympasienus [UIK;

[IpaBunbHBIH BEIOOD U
IIPUMEHEHNE METOI0B
OTJIAJIKU IIPOTpaMM
ynpasnenus [1JIK

OKcnepTHas OLIEHKa
PE3YJIBTAaTOB AEATEILHOCTU
CTYIEHTOB IIpU
TECTUPOBAHUH,




BHEAYJUTOPHOU
CaMOCTOATEIBHON PabOTHI
U IPYTUX BHJIOB TEKYIIETO
KOHTPOJIS

3HaHUE METOJOB OIITUMH3AIAU
paboOThl KOMITOHEHTOB U MOTyJICH
MEXaTPOHHBIX CUCTEM;

[IpaBunbHBII BEIOOD U
IPUMEHEHHEMETOIOB
OTNITHMH3AINH PaOOTHI
KOMIIOHEHTOB U MOJIYJIEH
MEXaTPOHHBIX CUCTEM

DKcriepTHas OlICHKa
PE3yJIbTaTOB AEATEIbHOCTU
CTYIEHTOB IIpU
TECTUPOBAHUH,
BHEAYJUTOPHOU
CaMOCTOSITEIbHON pabOThI
U APYTUX BUJIOB TEKYLIETO
KOHTPOJIS

3HAHHE PeIIaeMbIX 3a71a4,
oOrnactel MpUMEHEHHUS,
0000111eHHOTO COCTaBa U
Kiaccuukanuu MOOUITBEHBIX
po6OTOB;

[IpaBunbHBIN BEIOOD U
NPUMEHEHHE PelraeMbIX
3a1a4, o0gacTen
MIpUMEHEHHUsI, 000011IEHHOTO
COCTaBa U KjacCU(PUKAIIU
MOOHIIBHBIX pOOOTOB

DKcriepTHas OIICHKa
PE3yJIbTaTOB AEATEIbHOCTU
CTYIEHTOB IIPU
TECTUPOBAHUH,
BHEAYJIUTOPHOU
CaMOCTOSITEIbHON pabOThI
U APYTUX BUJIOB TEKYLIETO
KOHTPOJIS

3HaHUE 0COOCHHOCTEH YIpaBJICHUS
MOOMIBHBIMH pOOOTaMH,
YCTPOWCTBA YIPaBJICHUSI pOOOTOM;

CoOimroneHne 0co0eHHOCTEN
yIIpaBJICHUS] MOOHILHBIMHU
poboTamu, ycTporcTBa
yIpaBJICHHUS pOOOTOM

OKcnepTHasi OLCHKA
PEe3YNbTATOB ACATEIHPHOCTH
CTYJICHTOB TIpH
TECTUPOBAHUH,
BHEAyIUTOPHOU
CaMOCTOSITEIbHOU PabOThI
U JPYTUX BHJIOB TEKYIIETO
KOHTPOJIS

3HaHUE 3arpy3Kd, YCTAHOBKU U
BBITIOJTHEHUS BCEX TPeOyeMbIX
(U3NYECKUX U IPOTPAMMHBIX
HACTPOECK, HEOOXOIUMBIX ISt

3¢ (HEKTUBHOTO MCIOIb30BAHMS
BCEro 000pyI0BaHMS,
MOCTaBJISIEMOTO MPOU3BOAUTEIISIMHU;

CoOnroieHue MPUHIIAIIOB
3arpy3KH, YCTaHOBKH U
BBITOJIHEHHSI BCEX
TpeOyeMbIX PU3NYECKUX U
POTPAaMMHBIX HACTPOEK,
HEOOXOIUMBIX JUIS

3¢ dexTuBHOTO
UCIIOJIb30BaHUS BCETO
00opynoBaHus,
MOCTaBJIIEMOTO
MPOU3BOTUTENSIMHU

DKcrepTHas OIlCHKa
PE3YNBTATOB ACATEIHPHOCTH
CTYIEHTOB IPU
TECTUPOBAHUH,
BHEAYJIUTOPHOU
CaMOCTOSITEIbHON PabOThI
U APYTUX BUJIOB TEKYLIETO
KOHTPOJIS

3HAHUE OTPe/IeNIeHUs] KOHKPETHBIX
OJIOKOB ammapaTHOTo 00ecIeYeHHUsI
(pa3nuyHble JATYUKH U T.I1.),
HE0OXOTUMBIX JJIst 0OOecTieueHus
(GyHKIMOHMPOBaHUS poOOTa;

[TpumMeHeHue mpaBuiI
OTIpe/IeIICHUs] KOHKPETHBIX
OJIOKOB armapaTHOTO
oOecrieueHus (pa3IyuHbIC
JATYMKU U T.I1.),
HEOOXOIUMBIX JUISI

DKcIepTHasI OLIEHKa
pe3yNbTaTOB ACATEIBHOCTH
CTYJIEHTOB IIpU
TECTUPOBAHUU,
BHEAYJAUTOPHOU
CaMOCTOATENIBbHOU PaboThI




obecrnieueHHs
(GyHKIIMOHUpOBaHUS podoTa

U JPYTUX BUJIOB TEKYLIETO
KOHTPOJIA

3HAHWE UHTETPUPOBAHUS JATUYMKOB
B CBOIO JIONIOJIHUTENbHYIO
KOHCTPYKLUIO (IPOTOTHIT) U JIJIsT
YIpaBJIEHUS XOJA0M BbITIOJTHEHUS
IIOCTaBIICHHOM 3aJ]auH;

[IprMeHeHnne NpUHIKIIOB
MHTETPUPOBAHUS JATUYMKOB
B CBOIO JIOIIOJIHUTEIIBHYIO
KOHCTPYKIUIO (IIPOTOTHUIT) U
JUISl YIIPABIIEHUS XOJI0M
BBIITOJIHEHHS TIOCTABJICHHON
3a/1a4u

DKcrnepTHas OlICHKa
PE3yJIbTaTOB AEATEIbHOCTU
CTYIEHTOB IIpU
TECTUPOBAHUH,
BHEAYJIUTOPHOU
CaMOCTOSITEIbHON pabOThI
U APYTUX BUJIOB TEKYLIETO
KOHTPOJIS

3HAHUC OCHOBHBLIX METOI0B
MMPOEKTUPOBAHUS MOOIIBHBIX
po6OTOB;

[IpaBunbHBIN BEIOOD U
MIPUMEHEHHE OCHOBHBIX
METO/I0B TPOEKTUPOBAHUS
MOOHIIBHBIX pOOOTOB

DKcriepTHas OIICHKa
PE3yJIbTaTOB AEATEIbHOCTU
CTYIEHTOB IPU
TECTUPOBAHUH,
BHEAYJIUTOPHOU
CaMOCTOSITEIbHON pabOThI
U APYTUX BUJIOB TEKYLIETO
KOHTPOJIS

3HaHUE pa3pabOTKU CTPATETHH
BBITIOJTHEHUS 3aIaHUH 110
MOOMIBHOM pOOOTOTEXHHUKE,
BKJTIOYAst PHEMbI OPUEHTAIINU U
HABUTALIUH, UCTIOJIB3YS
MPEUI0KEHHOE 000PYI0BaHUE,

[IpaBunbHBII BEIOOP U
pUMEeHEHHe pa3paboTKu
CTpaTEeTUH BBHITIOJTHECHUS
3aJaHuA 110 MOOMJIBHOM
poOOTOTEXHUKE, BKITFOYAsI
IPUEMBbI OPUCHTAIUH U
HaBUTAIIUH, UCTIONB3YS
NPEI0KEHHOE
00opyI0BaHNE

OKcnepTHasi OLCHKA
PE3yJIbTaTOB AEATEILHOCTH
CTYIEHTOB IIPU
TECTUPOBAHUH,
BHEAYIUTOPHOU
CaMOCTOSITEIbHON pabOThI
U APYTUX BUJIOB TEKYLIETO
KOHTPOJIS

3HaHUE MHTETPUPOBAHUS
pa3paboTaHHON CUCTEMBI
yImpaBJeHus B 6a30BOM OJI0Ke
yIpaBJIeHHUs MOOMIBHBIM POOOTOM;

[TpumeHenne NPUHIMIIOB
MHTETPUPOBAHUS
pa3pabOTaHHOIT CUCTEMBI
yIpaBjeHus B 6a30BOM
0JI0Ke yIpaBIICHHS
MOOMIJIBHBIM POOOTOM

DKCIepTHasl OlleHKa
PE3yIbTaTOB AEATEILHOCTH
CTYIEHTOB IPU
TECTUPOBAHUH,
BHEAYJIUTOPHOU
CaMOCTOSITEIHbHON pabOThI
U JPYTUX BUJIOB TEKYLIETO
KOHTPOJIA




3HAHHUE OCHOBHBIX IMOHATUH U
KOHUEMNIHUI METOJA0B
POOOTOTEXHUKH B TMHAMUKE
MOOHIIBHBIX pOOOTOB, BAKHEHIIINX
TEOPEM TEOPUHU METOJIOB
POOOTOTEXHUKH U UX CIICICTBHUS,
MOpsiJIKa TPUMEHEHHUS TEOPUHI
METOJIOB POOOTOTEXHUKH B
BOKHEUIIINUX TMPAKTUYECKUX
MIPUIIOKEHUSIX.

[IpaBunbHBII BEIOOD U
MPUMEHEHHUEO0CHOBHBIX
MOHATHH U KOHIEIIIUN
METOJIOB POOOTOTEXHHUKH B
JTMHAMHKE MOOWIIBHBIX
pOoOOTOB, BaKHEUIITUX
TEOPEM TEOPUHU METOJI0B
POOOTOTEXHUKHU U UX
CJIE/ICTBUS, TIOPSJIKA
MIPUMEHEHUS TEOPUH
METOJIOB POOOTOTEXHUKH B
BOKHEUIIINX MPAKTUIECKUX
MIPUIIOKEHHUSIX

DKcrepTHas OlLIeHKa
PE3YJIBTAaTOB AEATEIbHOCTU
CTYIEHTOB IIpU
TECTUPOBAHUH,
BHEAYJUTOPHOU
CaMOCTOSITEIbHON pabOThI
U APYTUX BUJIOB TEKYLIETO
KOHTPOJIS
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