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Karanor o6mux xomnereHIwi Gakanappa TeXHHKH U TexHONOrHH 110 OI1 « ABTOMATH3aIMs TEXHOIOTHUECKHX IPOLECCOB H IIPOM3BOACTBY

HamMmenoBanue ConepxaHue TUCHUILUIAH
MOJYJISI ¥ TIepeYeHb
JHUCITATLIHH/

¢opma UTOrOBOTO
KOHTPOJIs1/
TePHOJUIHOCTH
obHoBJTeHns YMK]]

PesynbraThl 00y4enus Bunp! 3anaruii | [IpepexBU3HTHI IocTpexBU3UTHI

O6mmue obs3aTenbHble MOIYJIH — IMKJIBI 6a30BBIX AMUCIHILIMH,

(I)OpMPIp}’IOH.[I/IX o6nme KOMIIETCHIIMH, HAIIPSMYIO HE CBI3aHHbBIE CO CICLHAIBHOCTHIO

Monyns 1- ConpanbHO-ryMaHHTapHBIH
OTBEeTCTBEHHBIH 32 MOJYIIb — K.IIOJI.H., TIPETIOIaBaTelb
Taxu6aes P.X., [lxynycopa C.C., Kyssmuna H.A.

Hagreiku:

no auctuiuinHe «Mcropus Kasaxcrana»: KpUTHYECKOrO MBILLIEHHS M 6ECIIPHCTPACTHOTO aHAJIM3a XOZIa
Pa3sBUTHS HCTOPHH, CAMOCTOATENILHOM paGoThI ¢ y4eOHBIM H HAyYHBIM MaTePHAIOM; TPAMOTHOIO
H3JI0’KEHHS HCTOPHYECKOr0 MaTepHaJa.

1o gucuIuiHe «PHUIocopus»: CaMOCTOATENBHOM PaboThI ¢ y4eGHBIM U HAyYHBIM MATEPUAIIOM;
OLICHMBAHWS U aHAJIN3a Pa3IHYHBIX COLMAIBHBIX TeHICHINH, ()aKTOB U SBJIEHHMI C HCIIOIBE30BaHUEM
TIOJIOXKEHMH M KaTeropuii pumocoduu.

no pucturuinHe «Kynsryponorus. IIcHxonorusy npakTHYecKoro npuMMeHEH s 3HaH U B 061acTH KYJBTYPBI
M MEKHAIMOHAIBHBIX OTHOLIEHHH; CaMOCTOATENFHOTO IIOCTHXKEHHS 6OraTcTBa LIEHHOCTEM MHPOBO
KyJIbTYPBI ULl COBEPIICHCTBOBaHHMS U MPO(ECCHOHAIIBHOTO POCTa.

CaMOCTOSATENPHO aHAJTM3UPOBATh, KPUTHYECKH ITOJIUTUYECKH MBICITHTD, BBIPaOaThIBATH IPaXKIaHCKYIO
TO3HLIUIO, HOPMUPOBATH CBOM COOCTBEHHBIH ITOAXO/ B IO3HAHMHM H OLIEHKE (haKTOPOB, COOBITHIA U ABJIECHHI
B IIOJIMTAYECKOM KH3HH.

no aucruiuiiHe «Ilosmronorus .Couponorus» HaBbIKaM¥ IPUMEHEHHs TOHATHIA C OIpeIeI€HHBIM
conepxanueM; OCHOBHBIE 3Tallbl CTAHOBJICHHS M Pa3sBUTHA COLHOiioruy ; CoupanbHbie GakThl 1
coranbHas uH(opmamys. OGIIECTBO K COLMANBHBIE B3aUMOIEHCTBHS; IIpeMeT componorua
o6pa3oBanus. COIMONIOrHYECKOe H3yYEHHE CPEICTB MACCOBOM HMH(OpPMALIUK ¥ KOMMYHHKAI[HH.
CamocTosTeIbHO aHATTM3HPOBATh, KPHTHIECKH IIOIMTHYECKH MBICITHTh, BHIPaGaThBaTh TPaXXTAHCKYIO
HO3HULMIO, GOPMHUPOBATH CBOM COGCTBEHHBIH MOIXO/ B IO3HAHUH M OLIEHKE (axTOpOB, COOBITHIA U SIBJICHHIH
B IIOJIMTHYECKOM JKH3HH.

IO TUCLMIUTMHE « DKOHOMHKA, MPaBo M (HMHAHCHI B IPEIPUHAMATENLCTBE) IIpHMeHeHHe 6a30BBIX
SKOHOMMYECKUX 3HAHWiA PU TIPUHATHH TPeANPUHAMATEIECKHX pelleHuii. BiajeHue nHCTpyMeHTaMH
(UHAHCOBOTO IUTAHUPOBAHHKS M aHAJIM3a JIEHEXKHBIX IOTOKOB. VICIIONb30BaHHE METOOB OIIEHKH
JOXOHOCTH M PHCKOB IO BKJIaJJaM, KpeUTaM i HHBECTULMAM. COCTaBlIeHHEe U KOPPEKTHPOBKA JIMYHOTO
KOPIIOPAaTHBHOTrO (PMHAHCOBOTO IIaHA. IIprMeHeHre MPaBOBLIX HOPM B cepe MpeAIpUHUMATEIIbCKOM
AEATENBHOCTH ¥ (PMHAHCOBBIX OTHOIIECHMI. AHAIM3 ¥ BHIGOD KPEIUTHBIX, HHBECTHIMOHHBIX H
HaKOITMTE/ILHBIX TPOAYKTOB C y4ETOM YCIIOBHH B prcKoB. OneHka 3¢¢eKTHBHOCTH MpeanpHHAMATEIbCKUX
TIPOEKTOB ¥ NPHUHATHE PEIICHHUI 0 UX (uHaHCHpoBaHHIO. Hcronp30BaHHe COBPEMEHHBIX LIA(POBHIX
CEPBHCOB M HFHCTPYMEHTOB JUIsl YIIPaBJIeHHU (PUHAHCAMH U TOKYMEHTOOGOPOTOM.

no aucuumuiiHe «9konorus U BXK]T» TIpoBe/ieH#e 5KOIOrHYeCKOro aHAIM3a H MOHMTOPMHTA COCTOSHHS




OKpYy>KaroImel cpezibl (BO3/yxa, BOJbI, [OYBLI, GHOTHI). BiiajieHie METOIaMH OLEHKH BO3/EHCTRHS
XO3SMCTBEHHOM M IIPOMBIIUTEHHOM JeATEFHOCTH Ha SKOCHCTEMBI M 3I0pOBLE HACEJICHUSA. Y MEHHE
HPUMEHATE HOPMAaTUBHBIE NOKYMEHTBI ¥ CTAHAAPTHI B 00/IaCTH SKOJIOTHH, OXPaHbl TPY/a M 6€30MacHOCTH
KUZHENIEATEIHOCTH. MneHTrrkamys, KiiacCHbUKALWs M aHATH3 OMACHBIX M BPEIHBIX IIPOU3BOACTBEHHBIX
thaxTopos. Biajienue MeTonamu pazpaGoTKH H peatH3anyiy MEPONPHATHH IO CHIXKEHUIO TEXHOTE€HHOM
Harpy3KH H IOBBILICHHIO 3KOJIOT'MYECKOM YCTOMYMBOCTH TeppuTopHid. Opranu3anys 6e30macHOro
TOBEACHHSA B yCJIOBUAX Ype3BbIYaiiHbIX cuTyarmii (UC mpupoaHOro, TEXHOT€HHOTO M COLMAIBLHOIO
XapakTepa). Briajienne npakTuueckuMu MeToaMu HPOrHO3HPOBAHHS Pa3BUTHA YPE3BBIYANHBIX CUTYAIHI 1
OLICHKH MX MOC/IE/ICTBHIA. PaGoTa ¢ HHAMBHIYaIbHBIMU M KOJUTEKTHBHBIMH CPEICTBAMH 3aIIATHI, OKA3aHHe
TIEPBO# TOMOLIH TTOCTPAIaBIIKM.

o aucruiuiiHe «ColranbHas HHKIIO3HS) -aHATMTHIECKHE — CHCTEMATH3ALHMA U HHTEPIPETALU JaHHBIX O
COLMAIIbHBIX Gapbepax M NPaKTHKAX MHKIIO3MH; KOMMYHHKATHBHbIE — BEICHHE NpoQeCCHOHAIBHOTO
Anajora v COMOKYIBTYPHO 1yBCTBUTEIIBHOTO B3aMMOJICHCTBHS C PA3IMYHBIMH IPYIIIIAMM HACEJICHHS,
TIPOCKTHBIC U YIIPABJIEHYECKHE — pa3paboTKa, IJJAHMPOBAHHE U OLEHKA 3(p(EKTHBHOCTH MHKITIO3UBHBIX
NpOrpaMm ¥ MHHIMATHB; STHYECKHME M aKCHOJIOTMYECKHE — HHTETPALls IPHHIIUIOB IIPaB YeIOBEKa,
COLMAIbHOM CTIPaBE/THBOCTH M PaBEHCTBA BOSMOXKHOCTEH B PO(ECCHOHANBHYIO JESTEIBHOCTS,
TEXHOJIOrHYCCKHUE — HCTI0JIb30BAHHUE ACCUCTUBHBIX TEXHOIOIUH U IU(POBBIX HHCTPYMEHTOB IS
obecrnieueH s JOCTYITHOCTH CPEIBI H YCIIYT.

Hcropus Kazaxcrana, | Ipeamer u 3anaum kypea 3Hats: Jlexmumn, Kypc mxomsro#t | CorpoJiorus.

5 KperTOB, «HMcropus Kazaxcranay, - OCHOBHBIE BEKTOPBI Pa3BUTHS MPaKTHYECKHE, | UCTOPHH Ionuronorwus.
rocyaapCTBEeHHBIH JpEeBHEMIINE JTaIlbI 3acCeIeH s Kazaxcrana; CPO, CPOII Kyneryponorus.Ilcu
9K3aMEeH, Teppuropun Kazaxcrana; smoxa - SIBJICHUS] HICTOPUYECKHUX TPOLIECCOB; XOJOrus

4 roma OpOH3bI U PaHHETO JKeJie3a - 0671aCTH IPUMEHEHHUsT MCTOPUYECKHIA

(anOpoHOBCKas M CKU(]O-CaKcKas
KyJBTYPHI); TOCYyIapCTBEHHBIE
00bEIMHEHHS APEBHUX TIOPKOB;
CPeIHEBEKOBBIE FOCYAapCTBa Ha
Teppuropuu Kazaxcrana
(Tropxckuii karanar, Kapaxanung,
Koirmaaxy u ap.); 3onoras Opaa u
Ka3axCKHe yJIyCchl; 00pa3oBaHue U
pasButHe Kazaxckoro xaHcTBa;
Kazaxcran B cocraBe Poccuiickoit
HMIIEpHH: COLMATEHO-
9KOHOMMYECKHUE U MOJTUTHIECKHE
H3MEHEHHS; HAlIMOHAJIEHO-
ocBobonuTensHOe aBrKeHHe XIX
—Havaira XX BB.; Kazaxcran B
roasl peBojrouui 1 I'paxxnaHckoii
BOMHBI; MHIYCTpHAIM3aLIVS,

3HAHWI 10 CTIeHAIEHOCTH.

Ymern:

- QHAJIM3UPOBATh COOBITHS B paMKax
U3YYEHHOH TUCLIUIUIAHEL,

- 00BEKTHBHO M BCECTOPOHHE OCMBICITHBATH
HUMMaHEHTHbIE OCOO€HHOCTH COBPEMEHHOIH
Ka3aXCTaHCKOM MOJIETTH Pa3BUTHS.




KOJUTEKTHBH3AIHA H HX
nociencteus; Kazaxcrad B roast
Benukoii OTeuecTBEHHOM BOMHEI;
TIOCJIEBOEHHOE Pa3BHTHE U
COILMATUCTHIECKas MOICPHHBAIHS,
nexabpbckue cobsiTust 1986 roxa u
ux 3Ha4eHue; Kazaxcran Ha myTu k
HE3aBHUCHMOCTH; CTAHOBJICHHE
CYBEPEHHOI'O rOCyapcTBa U
IOJINTHKA TIEPBBIX JIET
HE3aBHCUMOCTH; COBPEMEHHEIM
KasaxcraH: pedopMbl, HHTErpamus

M HallHOHAJIbHbIE TIPHOPHUTETEI.
Oumocodms - 5 IIpenmver, 3agauu u GpyHKIHH 3HaTh: Jlexumm, Kypc mxonbHo# | OCHOBBI Hay4YHBIX
KPEIUTOB, 3K3aMeH, 4 | ¢unocoduu; NPOUCXOKACHHE - OCHOBHBI€ BEKTOPBI Pa3BHTHU NPaKTHYECKHE, | HCTOPHH, HCCIIeIOBaHUH
roga ¢unocoduu u eé MecTo B Kazaxcrana; CPO, CPOIT reorpadum,
KyJbType; OCHOBHBIE STallbl - IBJICHHS HCTOPUYECKHUX MPOLIECCOB; JKHABOIIUCH.
PasBHTHS MHPOBOH (uocodckoii | - 061aCTH NPMEHEHHS HCTOPHYESCKHI Kynpryponorus.
3HaHUH M0 CHIENHATIEHOCTH. Icuxomorus

MBICIIH (pEBHEBOCTOYHAS,
aHTUYHAs, CpPeTHEBEKOBa,
¢bunocodus Hoeoro Bpemennu,
coBpeMeHHas ¢unocodus);
OCHOBHBIE HAIIPABJICHHS U IIKOJIbI
bunocoduu (MaTepraiusm,
H/IealT3M, THAJIeKTHKA,
MO3UTHBU3M, SK3UCTEHLIHAIIA3M U
ZIp.); OHTOJIOTHS: YYEHHE O OBITHY;
THOCEOJIOTHSL: TEOPHs TIO3HAHHS
HCTHHBI; prmocodcekas
AHTPOIIOJIOTUA: YeJIOBEK H €r0
CYIIIHOCTb; COLaJIbHAsA
dunocodus: obLIecTBO, KyJbTypa,
nuBMIM3anus; Gunocodhus Hayku U
TEXHHUKH; (PUIOCODHSI UCTOPHH K
Iporpecca; 3THKa M 9CTETHKA KaK
paszensl punocopun; peaurus u
dbunocodus: B3aMMOCBA3H U
pasnuuns; punocodus B
Kazaxcrane u ee 0ocoGeHHOCTH;
CoBpeMeHHbIe (utocodckue

VYmers:

- QaHAJIM3UPOBATH pelaemele purocodckue
3a]1a4¥ ¥ paboTsl;

- peath 3aa4u NpyMKIaHOHM drocohuu




NPOOJIEMBI M ITI00ATbHBIE BBI30BEI
YeJIOBEYECTRY.

Kynpryponorus.
Ilcuxomorus - 5

Kpeaura, 5K3aMeH, 4

roga

BBenenne B ncHxonormio  H
KyJIbTYPOJIOTHIO, HMX TpEAMET H
METOBI;, IICHXHWKa 4YeJIOBEKa, e&
CTpyKTypa H Gynximm;
MMO3HaBAaTEJILHEIE TIPOIIECCHI:
OIIYIIICHHE, BOCTIPUATHE,
BHMMaHHWE, IIaMiTh, MBIILUICHHUE,
BOOOpaskeHHe; SMOLMH, YyBCTBA M
BOJIS; JIMYHOCTB: CTPYKTYpa,
Pa3BHTEHE, COLIHAJTH3ALHS;
TICHXOJIOTHS obImeHus H
TOBEICHUS; MOTHBAIH H
peryJisius JeSATeJIbHOCTH;
NICUXHYECKHUE COCTOSHHUA U CTPECC;
KyJIbTypa Kak COITHAJIEHOE
SIBJICHUE, €€  THUIOJIOrHsA "
(GYHKIMH; HCTOpHMYECKHE STarlbl
PasBUTHA  MHPOBOH  KYJBTYpEI;
HallUOHAIIbHBIE W  STHUYECKHE
KYJBTYPHI; IyXOBHas H
MaTepHajbHas KyJIbTYypa;
B3aUMOJAEHCTBHE  KYJIBTYpPBl M
JIMYHOCTH; TPAOUIIMK ¥ MHHOBALIHH
B KyJIbTYPHOM Pa3BHTHH; KyJIbTypa
Kazaxctana u e& ocoGeHHOCTH;
robanu3alsi M COBPEMEHHBIE
KyJIbTypHBIE  NpPOLECCH;  POJIb
NICUXOJIOTHM M KyIbTypHl B
(bopMHMpOBaHHH MHPOBO33pEHHS H
HallMOHAJIBHOM HIEHTUYHOCTH.

3HaTh:

OCHOBHBIE 3aKOHBI ¥ Pa3/IeiIb
KYJIbTYPOJIOTH ¥ IICHXOJIOTHH; SIBICHUS
KYJIBTYpHBIX MPOIIECCOB; 00JIaCTH
IIPUMEHEHHUS IICHXOJIOTHH IO
CMEMATBHOCTH.

VMmeTs:

AHAJIM3UPOBATH PEILlIaEMBbI€ KYyJIbTYPHBIE
3a/1a4M ¥ IICHXOJIOTHYECKHe paboThI;
pelaTh 3aJa4M IPUKITAAHOM IICHXOJIOTHH.

Jleximu,
MPaKTHYECKHUE,
CPO, CPOII

Hcropus
Kazaxcrana,
AHTHKOpPPYIIIIHOH
Has KyJIbTypa,
Corgosorus.
Ionuromorus

ConmansHas
HMHKITIO3HS,
Dunocodus

Coronorus.
IMonurostorus - 3

KpeauTa, SK3aMeH, 4

roga

Brenenue B conponoruio u
THIOJIUTOJIOTHIO, MX TIPEIMET, 3aJa4H
U METOJBI; O0IIECTBO KaK
COLMAJIbHAs CHCTEMA U CTPYKTYpa;
CoLMaIbHbIE HHCTHTYTHI K
MPOLIECCHI; COLMAJIbHAS
CTpaTH(HKAIHI U MOOMIIBHOCTD,

3HaTh:

OCHOBHBIC 3aKOHBI ¥ pa3/ieNibl COLIMOIOTHH
M ITOJIUTOJIOTUM; SIBJIEHUS] COLIMAJTbHBIX
TPOLIECCOB; 00IaCTH MPUMEHEHHS
TOJIUTHKH TI0 CIIEL[HAIBHOCTH.

Vmers:

AHATM3UPOBATh PEIIa€MBIE COLUATTBHBIC

Jleximn,
IpaKTHYECKHE,
CPO, CPOII

Hcropwus,
reorpadus B
obBreme
IIKOJIBHOM
MPOTPaMMEI,
Kynbryponorus,
IIcuxonorus

ConpanpHas
HMHKJTIO3HS
Ounocodus




JIAYHOCTH ¥ COLMATA3AIIASA B
obIecTBe; KylIbTypa u
COLIMAJTbHBIE HOPMBI; COI[HA/ILHBIE
TPy, KOJUIEKTHBEI U
MEKTPYIIIIOBbIE OTHOLICHHS,
BJIACTh, €€ NCTOYHUKHU U HOPMEI;
rocyJapcTBO U ero QyHKIIHH;
ITOJINTHYECKUE CUCTEMBI U
PEXXHMMBI; TIOJTATHYECKHE
MHCTUTYTBI: TAPTHH, JBHKEHHS,
I1apJIaMEeHThI; W30HUpaTeIbHEIE
CHCTEMBI ¥ TIOJINTUYECKOE YYaCTHE;
HICOIOTUH ¥ TIOIUTHYECKAs
KyJIbTypa; MEe)XIyHapOAHBIE
OTHOILIECHHUS U MUPOBas TMOJIUTHKA,;
ryo6anm3aIys U €€ COLHaIbHO-
MOJIMTHYECKUE TIOCIICICTBHS,
COLIMOJIOTHYECKHE U
TIOJTUTOJIOTUYECKHE UCCIIeIOBAHMS
B Kazaxcrane; coBpeMeHHbIe
COLIMANTbHBIE U MOJIATHYECKHE
IPOLIECCHI, TEHACHIIMU U BBI3OBEI.

3aJa4Yi U ITOJIMTHYECKHE pa6OTLI; pemartb
3aiavymr HpHKJI&lIHOﬁ IIOJIMTOJIOTHH.

OKOHOMHUKA, PaBO U PeIHOK, cripoc U npeioxKeHH e, 3HaTh: Jlexumn, AHTHKOPPYTIIHOH | DKOHOMHMKA U
¢uHaHCHI B KOHKypeHims. ['ocyapcTBeHHOE | OCHOBHBIE HHCTPYMEHTHI HAKOILUICHHS, MPaKTHYECKUE, | Hasd KyJbTypa, OpraHu3anys
MPEINPUHUMATENILCTB | PEryJIUPOBaHHE SKOHOMHKH. WHBECTHPOBAHU, KPEAUTHBIE TIPOIYKTHI CPO, CPOI1 Cormosnorus. MPOU3BOJICTBA,
e 3 KkpenMTa, 3k3aMeH, | [IpennpuHMMaTenbCKas 6aHKOB M MHKPO(GHHAHCOBBIX Tlonuronmorus VYcroiunBoe
JesrenbHOCThb. [loHATHE, OpraHMs3alyii, X 0COOEHHOCTH, pa3BuTHE

4 roma

cyobexTsl, Buabl. Co3nanue
6uzHeca: upes, Gu3HeC-IIIaH,
perucrpanus. YnpasiieHue
(dbuHaHCaMM KOMITAHHH.
Hanoroo6s0xeHie u OTYETHOCTS.
JInuHble pUHAHCHL: HOXOMBI,
pacxonpl, 610/mker. baHKOBCkHe
YCIIYTH: KPEIUTHI, IETIO3HTHI,
IUIaTEe)KHBIE CHCTEMBI.
WHuBecTHIMY: aKIKH, 00T alHH,
(OH/IBI, TEHCHOHHBIE HAKOILJIEHMS.
CrpaxoBanue. [{ugppoBas
(GHuHAHCOBas IPAMOTHOCTb.

COIYTCTBYIOIIUE PUCKHU H CITOCOOHI
YIPaBJICHUS HMH.

Ymers:

BBIOMpPAaTE HHCTPYMEHTHI HAKOIICHHS U
HHBECTHPOBAHUS, UCXOJS U3 CTENEHU
PHCKa M BO3MOXXHOCTH €I'0 MUHUMH3AIHH;
OLICHMBATH OyyIIHe AeHEKHbIE IOTOKH 10
BKJIaJiaM, KpeIuTaM, UHBIM (HHAHCOBBIM
HHCTPYMEHTaM; COCTABJIATh THYHbIN
(HMHAHCOBBII UTaH




@unaHCOBas 6€30MaCHOCTH:
MOLIEHHHYECTBO, KHOEPPHCKH.
ITpaBoBEIE CHCTEMBI M HCTOYHHKH
npasa. ['pakmaHckoe, TpymoBoe,
HaJIOTOBOE B
NpeIPUHAMATEITBCKOE IIPaBo.
3amura npaB notpebureneii u

HMHTEJIEKTyaTbHOM

COOCTBEHHOCTH.
Oxonorus u BX][ 3 OKoJI0rus ¥ IpoGIEMBI 3Hath: Jlexum, xuMmus, 6uonorus, | Ycroiumupoe
KpenuTa, 3K3aMeH, 4 COBPEMEHHOM MBHJIA3ALIH. OCHOBHBIE 3aKOHOMEPHOCTH NIPaKTHYECKHe, | reorpadus u pa3sBUTHE
roxma Crparterus, nenu, NpUHLMIE 1 B3aUMOJEHCTBHS KHUBBIX OPraHU3MOB CO CPO, CPOIT MareMmaruka (B

9KOJIOTUYECKHE aCIIEKTHI cpeznoii OGHTaHus, TOTOKA SHEPIUH U obbeme

YCTOHYMBOTO pa3BHUTHA. KPYrOBOpPOTa BEIIECTB; MPUHLIMIIBI IIKOJIEHOM

OKOJIOrHYecKas IONUTHKA (YHKIIHOHUPOBAHHUS SKOCHCTEM H IIPOTPaMME!).

Pecny6imuku Kazaxcran. Grocdepsl; OCHOBBI OXpaHB! IPHPOIB U

IIpuponHsie U MPOU3BOACTBEHHBIE | PALHOHATBHOTO TIPUPOAOMOIb30BaAHMS;

OIaCHOCTH. MeTonuka oLeHku TIOCJIEICTBHS aHTPOIIOr€HHOM

BO3MOXKHOT0 ymiep6a rnpu ACATEIIEHOCTH ¥ IIPUHLIUITBI YCTOMYHBOTO

TEXHOTEHHBIX KaTacTpodax. Pa3BUTHS; OCHOBHBIE IIPUPOIHBIE H

YCTOMYHMBOCTE, OPraHM3alMOHHBIE | TEXHOT€HHbIE OIMACHOCTH M METO/BI

OCHOBBI TIPOBEIEHHUA 3alUTHI OT HUX.

CracaTesIbHBIX U APYTHX VMers:

HEOTJIOXKHBIX paboT mpu AHAJIM3MPOBATh NPUPOIAHEIE U

YPE3BBIYANHBIX CHUTYAIHsIX. AHTPOIIOT€HHBIE SKOJIOTHYECKHE MPOLECCHI

BnusiHue TexHomornyeckux U IIyTH UX PETYIUPOBAHUS; IPUMEHSATD

MPOLIECCOB Ha OKPY’KAIOIILYIO TIPUHLIUIIBL YCTOHYMBOTO pa3sBUTHS B

cpeny. DKOJOTHYECKHE aCTIeKTEI Npo(eCCHOHATEHOM IEATENLHOCTH,

HMHDKEHEPHOM JeATEIbHOCTH. BBIABIIATH M OLIEHMBATh ONACHBIE (haKTOPHI

B OKpY’KaloIleu cpezie U paspabaTeiBaTh
MEPHI 3aIIMTEI.

CommagpHas TeopeTHyeckue OCHOBEI 3HaTh: Jlexuyn, Cowmosnorus. IIpomsBoacTBeHHAs
HMHKJIIO3MS 3 KpeauTra, | COLMAIbHOMN MHKITIO3HH. I'pymmet, - COBPEMCHHBIC KOHLIENTYaIbHBIC IOAXOABI | MpakTHyeckue, | IlommTosorus, TpaKTHKa
3K3aMeH, 4 roga TIOABEPHKCHHBIC PHCKY COLMANBHOM | K COLMATbHOM HHKIIO3MH (MEIHIMHCKAS, CPO, CPOII Icuxomorwus.

SKCKIIO3MH. bapbephl conpanbHoi | conpabHas, MpaBo3amMTHAsA, OHO-IICHXO- Kynstypomorus

UHKTI03uH. MHKTIO3MBHBIE
MPaKTUKH B TEXHOJIOTUU. PoJib
rocyaapcTa, 6usneca u HKO B
couraabHOM MHKMO3MH. OLieHKa
3} HEKTHBHOCTH MHKJIFO3UBHBIX

CoLlHajIbHAs MOZIENTH);

- ME&XTyHapOJHO-IIPAaBOBEIE aKThI U
CTpaTeruyeckue foKkyMeHTHl (KoHBeHIms
OOH o npaBax MHBaJIH/IOB, Hemu
ycroituuBoro passutus OOH, meknapanun




MPOTpaMMm.

¥ pexoMeHaanuu BO3, FOHECKO);

- 3aKOHOJATENILCTBO PecmyOmku
KasaxcraH, pernaMeHTHpYIOIIee BOIPOCH
couabHON MHKITIO3UH (ColMaIbHbIM
konekc PK, Konuennws pa3Burus
HMHKTIO3UBHOM nosuTukH 10 2030 roza,
3akoH PK «O6 o6pazoBanun» ¢
MONPaBKaMU 10 UHKJIIO3UH, HOPMaTHBHEIE
aKThl B 00J1aCTH 3IpaBOOXPAHEHHS U
COLMAIbHOH 3aIlUTHI);

- THIIOJIOTHIO 6aphepoB COLMAIBHOM
UHKITIO3MH ((u3rdeckue,
HMHCTUTYIIMOHAIbHBIE, HHPOPMAI[HOHHEIE,
KyJIbTYPHBIE, 5KOHOMHYECKHE) K
MEXaHHU3MBbI UX MIPEOIOJICHHS;

- crnenu(uUKy peaTnu3alii HHKITIO3UBHBIX
NIPaKTHK B CHCTEME 3ApaBOOXPAaHEHH,
TPYAOYCTPOMCTBA X HH)KEHEPHBIX PeIICHHiA
B Ka3aXCTaHCKOM KOHTEKCTe.

VMers:

- IPOBOJUTH KPUTHYECKHI aHAITH3 KEHCOB
M SMIIMPUYECKUX JAHHBIX, CBA3aHHBIX C
obecreueHueM COLMATBHON HHKITIO3UM;

- IPOEKTUPOBATh U aJANTHPOBAThH
MEIUUMHCKHE U MH)KEHEPHbIe TIPOrPaMMBI
Y TEXHOJIOTHUH B COOTBETCTBHH C
IPUHLMIIAMH UHKTIO3UH;

- IPUMEHATH MEXIYHAPOAHBIE
HaIMOHAJIbHbIE CTAHIAPTHI COLHAIBHOM
MHKJIIO3UH B NTPOGeCCHOHATIBHOM
HCCJIENIOBATENILCKOM IeATENbHOCTH;

- pa3pabaThiBaTh PEKOMEHIALIUH 10
COBEPILIECHCTBOBAHUIO COLUATIBHOM
MEIUIMHCKOM Cpepl ¢ yIETOM
noTpeGHOCTEH YI3BUMBIX IPYIIIT;

Monynp 2 — S3b1koBoit 1

OtBeTcTBEHHBIH 32 MOYJIb — NperoaaBarels JKekcembaena

B.A.

Haprixu:

YMeTh cBOGOTHO BBIpAyKAaTh CBOHM MBIC/IM HAa Ka3aXCKOM SA3BIKE, [IOHMMATh HX B paboTe ¢ TEKCTOM, HaXOIMTh
H HCTIONIB30BaTh Heo6XxonuMyro uH(popMamio. HeoGxoqumMo yMeTs IpaBHIbHO YHTaTh, PACCTABIATH
AKICHTBI, FPAMOTHO CTPOUTH THAJIOTH B COOTBETCTBHH C 3aJJaHHBIMU CUTYAITHSAMH, TEMOM, COCTABIIATEH
ONKMCaHKA, COOOIIEHHS MO0 KAKIOM TeMe, TUKTAHT, HeGOIbIIOe H3IOKEHHE, TPAMOTHO ITHCATh




TIPOM3BENICHUS C TOUKH 3peHHs opdorpadmu, rpaMMaTHKH.
Heobxoaumo npiMeHATs Ha NPaKTHKe METOBI M IPHEMBI IPO(ECCHOHATEHONO Ka3aXCKOro S3bIKa.

HaBpixu:

PaboTbl MeTonamu ¥ IpHEMaM# CTPyKTypPHO-CEMaHTHUYECKOTO H CMBICIO-THHTBUCTHYECKOTO aHAIH3a
Hay4HOro TeKCTa; HOHMMaHHA, KaK Pa3sBUBAETCs HH(POPMAIHS TEKCTA, CTPOMTCS €T0 JIOTHKO-
KOMIIO3HITHOHHYIO OCHOBY; M3BJICYEHHS U3 TEKCTa HEOOXOAUMOM HH(pOPMALMH, ee OIMCaHus, 0600meH s
W MHTCPIPETHPOBAHMA C LIEIBIO HCTIONIB30BAHKS B IpoLiecce Y4eOHO-TPogeCcCHOHANIBHOTO, JETOBOTO H

MOBCEIHEBHOI'O OOIIEHUS.

IIpuMeHeHus Ka3aXxCKOTo (PyCCKOro) ¥ HHOCTPAHHOTO A3bIKA IPAKTHYECKH B NpoGeCCHOHATBHOM

JEATENTbHOCTH.
Kasak Tini — 10 Beenenne B kypc kazaxckoro 3Hatp IMpaktuueckne | Kasaxckuii sspik | Mcmonb3oBanue
KpeUTOB, EMTHXaH, 4 | A3bIKa; QOHETHKA ¥ OpGOIHs (oHeTHKa: OCHOBHBIE PABHJIA YTECHHS U samaTud, CPO, | (ukonbHas npoecCHOHAIBHO-
SKBUTEI Ka3aXCKOTo A3bIKa; opdorpadus ¥ | mpousHecenus Gyks, anaBuTa 1 CPOIT Iporpamma) b1 (1 (0):10) Yo
NpaBHIa MUChMA; JIEKCHKA U OyKBOCOYETaHHI B PEYEBOM TIOTOKE; po(heCCHOHAIIBHO-
cnoBooGpaszoBanme; Moponorus: | ophorpadus: HanMcaHue OyKB 1 opHIHATEHOTO
MM CYIECTBHTEIILHOE, GyKBOCOYETaHMIA, COOTBETCTBYIOMIMX HaIpaBIICHHUA B
IpuiaraTeabHOe, MECTOUMEHHE, OIpeJieJIeHHbIM 3ByKaM, opdorpadudeckue Oynymeii TpymoBoi
COOTBETCTBUA HauOOJIee YaCTOTHBIM JeSTeIbHOCTH

YUCIIMTENBHOE, TJ1arojl U UX
(OpMBI; CHHTAaKCHC:
CIIOBOCOYETAHHE M MPOCTOE
NPEIOKEHHUE; BUIIBI CIIOXKHBIX
TIPEUTOKEHUH; KyJIbTypa YCTHOM B
NMCBMEHHOM peYH; pa3BUTHE
HaBBIKOB ayAWPOBAHUs, YTCHHS,
MHChbMa ¥ TOBOPEHHS;
npoeccHoHaIBHO-
OPHMEHTHPOBAHHAS JIEKCHKA U
TEPMHMHOJIOTHS; HaBBIKH MEPEBOIA
U IBYSI3BIYHOTO OOIIEHHUS; peYEBbIe
CHUTyalluH B y4eOHO# 1
npogeccHOHaNIbHOI chepe;
JIEJIOBOE U O(UIHATEHOE 00LIEHHE
Ha Ka3aXxCKOM S3bIK€; MOArOTOBKA
Y NIPE3EHTAIHS YCTHBIX M
MUACHBMEHHBIX COOOIIEHHMIA;
COBPEMEHHBIH Ka3aXCKHUii A3bIK U
€ro poiib B 00pa30oBaHUH U
obmecTBe.

JICKCHKO-TPaMMAaTHYECKAM IIPH3HAKAM
6a30BOro A3bIKA;

- JIGKCHKa: CJIOBOOOpa3oBaresbHbIE
MOJIEITH, KOHTEKCTyaITbHbIE 3HAYCHHUS
MHOT'03HaYHBIX CJIOB, TEPMHHEI U
JICKCHYECKHE KOHCTPYKIMH TTOIBA3BIKA,
COOTBETCTBYIOLIETO IPODIITIO H3ydaeMO
CIELHAIbHOCTH;

- TpaMMaTHKa: HauboJree 4aCTOTHEIE
crienrpuIeckre rpaMMaTHIECKUE SBITCHUASL
6a30BOr0 ¥ €CTECTBEHHO-TYMaHHTAPHOTO
H TEXHHYECKOTO MOABS3BIK

VYMeTh puMeHATS:

- YT€HHE: YUTATh TEKCTHI 10
CIEeLHAILHOCTH CO CIIOBapeM, HaAXOIHUTh
3a/laHHYI0 HH(OpMaIHIO, TlepeIaBaTh
COZIEp>KaHKE MPOYUTAHHOIO;

- ACHMO: 3aMOJIHUTH OJIaHK, HAIKMCaTh
HeGOIBIIOe MHCHMO JIMYHOTO HMITH JIEIOBOTO
XapakTepa;

- ayTUpOBaHue: IIOHUMATh BHICKa3bIBAaHUS
Ha PYCCKOM S3BIKE;




- TOBOPEHHE: U3J1araTh CBOM MBICIIHA B
BBICKa3bIBATHCS HA PYCCKOM S3BIKE
COOTBETCTBEHHO PEYEBHIM HOpMaM SI3bIKa,
3a71aBaTh BOIIPOCHI M OTBEYaTh HA HHX,
NO/iIeP)KUBATh Oecely Ha pyCCKOM SI3BIKE B
06beMe HU3yUeHHOM TEMATUKH, afileKBATHO
yHoTpe6ias KOMMYHHKALMOHHBIE PETUTHKH,
NIePECKa3bIBATh COZlepIKAHHE
NPOYUTAHHOIO, YCIIBIIIAHHOTO, BJIaIETh
TEPMHHOJIOTHYECKUM SI3HIKOM
CIELHAIBHOCTH, YMETh HOJIB30BaTHCS UM B
THUIIOBBIX CUTYaIHsX.

Pycckwit si3p1x — 10 BeeneHue B Kypc pycckoro s3bka | 3HATh: IIpaktuueckue, | Pycckwii 3k B HcnonpzoBanue

KpPEWTOB, 5K3aMeH, 4 | M €T0 poJib B IpodeccHoHaIbHOM - hoHeTHKa: OCHOBHBIE NpaBWiIa uteHus 1 | CPO, CPOII obseme npo(heCCHOHATBHO-

roaa MOArOTOBKE; (pOHETHKA U npousHeceHus OykB, ajgaBura u MIKOJIbHOM JIeJIOBOTO,
0p(OSTIHst COBPEMEHHOTO PYCCKOTO | GYKBOCOYETaHHI B PEUEBOM MOTOKE; IPOrpaMMbI 1podeCCHOHATBHO-
A3bIKa; opdorpadus u - opporpadus: HamucaHue Gyks U ourmasbHOro
IyHKTYyalyst; JeKCHKa U OyKBOCOYETaHHI, COOTBETCTBYIOIIHX HAallpaBJICHHS B
¢pazeonorus; Mopdoorus: uMs OIPEENICHHBIM 3ByKaM, opdorpapudeckue Oymymieii TpyIoBoit

COOTBETCTBHS HanOOJIee YaCTOTHBIM JeATeIbHOCTH

CYIIECTBUTENBHOE,
HpUJIaraTeabHOe, MECTOMMEHHE,
YHCIIUTENBHOE, TJIaroj 1
CITy>€eOHbBIe YaCTH PEeyH;
CHHTAKCHC: CIIOBOCOYETAHHE H
MPOCTOE MPEATIOKEHHE; CIIOKHBIE
NIPE/ITIOXKEHHS U MX BHIBL,
pa3BUTHE HaBBIKOB YCTHOM U
MHUCbMEHHOH peuH; KyJIbTypa pedn
Y CTHJIMCTHKA; HOPMBI
COBPEMEHHOI'0 PYCCKOro
JIMTEPATYPHOTO S3bIKA; HAYYHEIMH,
o(hHIHATIEHO-AEIOBOM 1
MyONMUIUCTHYECK i TR, paboTa
¢ IpodeCcCHOHATILHO-
OPHMEHTUPOBAHHOM JIEKCHKOM;
MOATOTOBKA X 0(hopMIIeHHE
YCTHBIX ¥ TUCBMEHHBIX
cOoOOIIIeHHIA; e10Boe ObLeHHe Ha
PYCCKOM SI3BIKE; IBYS3bIYHE H
MEXKYJIBTYPHasi KOMMYHHMKALIHAS,

JIEKCHKO-TPaMMaTHYECKUM IPU3HAKAM
6a30BOro A35IKa;

- JIEKCHKA: CIIOBOOOpa3oBaTeIbHbIE
MOJIENIH, KOHTEKCTYaJIbHbIE 3HAYECHUS
MHOT'03HAYHBIX CJIOB, TEPMHHBI U
JICKCHYICCKHE KOHCTPYKIMH IMOABS3BIKA,
COOTBETCTBYIOLIETO MPODIITIO H3y4aeMOi
CIIeIHAJIEHOCTH,

- TpaMMaTHKa: HanOoJIee YaCTOTHEIE
crienu¢uIecKre rpaMMaTHIECKHE SBJICHHS
0a30BOr0 M €CTECTBEHHO-
TYMaHUTApPHOTO H TEXHUYECKOTO
TOOBA3LIKOB.

YMeTh npUMeHsTS:

- YT€HUE: YUTATh TEKCTHI IO
CHELMATIbHOCTH CO CIIOBapeM, HaXOIMUTh
3a/laHHy10 MH(OpMaIHIo, NepeaBaTh
CoJiep KaHUe ITPOYUTAHHOIO;

- MIECHMO: 3aMOJHUTH OJIaHK, HAIMCATh
HEOOJIBIIOE MMCHMO JIMYHOTO HJIH AEIOBOIO




COBPEMEHHBIN PYCCKHIA S3BIK B
obpasoBarenbHOM U
npodeccroHaNbHOM chepe.

XapakTepa;
- ayIMpOBaHKe: IIOHUMATh BHICKa3bIBaHMS
Ha PYCCKOM SI3BIKE;

- TOBOPEHME: M3/1araTh CBOM MBICIIH U
BBICKa3bIBATHCS HA PYCCKOM S3BIKE
COOTBETCTBEHHO PEYEBBIM HOPMaM SI3bIKa,
3aJ1aBaTh BOIPOCHI M OTBEYaTh Ha HHX,
TIO/IEPXKUBATh Oecemy Ha PyCCKOM A3bIKE B
o0beMe H3y4eHHOMN TEMATHKH, aJleKBaTHO
ynoTpe67iss KOMMYHHKAIHOHHBIE PETLIHKH,
MepeCcKa3bIBaTh COAEPIKAHUE
MPOYMTAHHOIO, YCIIBIIIAHHOTO, BIIAJEThH
TEPMHHOJIOTHYECKHM S3BIKOM
CIELHAaIbHOCTH, YMETh TI0JIb30BaThCS MM B
THUIIOBBIX CHTYaIHsX.

Mogyns 3 — A3bIK0BOIA 2

OTBeTCTBEHHEIH 3a MOAYJIb — IIpEeIoJaBaTeilb Kexcembaena

Hasrixu:

10 JUCHHUIUIMHAM «HHOCTpaHHHﬁ SA3BIK) IIPUMEHCHUA paBI‘OBOpHO-6BI'I‘OBOI71 PC€YH U A3bIKa CIICLIHAJIBHOCTH

B.A. AJL1 aKTHBHOTO MPUMEHEHHA HHOCTPAHHOI'O A3bIKA, KaK B IOBCETHEBHOM, TaK M B POeCCHOHAIEHOM
obmeHun
HHocTpaHHbIH 1361k — | BBezeHUe B Kypc HHOCTpaHHOIO 3Harts: Ipaktuyeckue, | MHOCTpaHHbIH ITpodeccuonanbHbIiH
10 xpeauTOB, SK3aMeH, | SA3bIKa U €r0 POoJib B - OHETHKA: OCHOBHBIE IPaBMJIA YTCHHUA U CPO, CPOII SI3BIK B 00BEME HMHOCTPaHHBIN
4 roma Npo(eCCHOHATIBHOM MOATOTOBKE; npou3HeceHHs OykB, ajipaBuTa U HIKOBHOM
¢oHeTHKa 1 opdhosHs GyKBOCOUYETaHH B pEY4EBOM ITIOTOKE; IPOTPaMMEI

HMHOCTPaHHOTO A3BIKa; OCHOBBI
rpaMMaTHKH: YaCTH PeYH, BpeMeHa
IJIarona, ocTpOeHHe
MIPEeIOXKEeHHH; JIEKCHKa
TIOBCEJTHEBHOT'O OOIIEHHSI;
pa3BHUTHE HaBBIKOB ayIHPOBAHMSI,
YTEHUs, TINChMA U YCTHOM PEeYH;
JUaJIoru4yeckas i MOHOJIOTHYECKAs
peub; paboTa ¢ y4eOHBIMH
ayTEHTWYHBIMH TeKCTaMH; pEYEBEIE
CUTyalluH B ObITY ¥ y4eOHO#M
JEATeNbHOCTH; KyJIbTypa YCTHOM U
NMCEMEHHOMN PeYH; OCHOBBI
aKa/JIeMHYECKOro MUChMa;
Npo(heCCHOHATBHO-
OPHEHTUPOBAHHAS JIEKCHKA IO
CIELUATIbHOCTH; JIEJIOBOE U

- opdorpadus: HanucaHue GYKB U
GykBocodeTanuii, opdorpaduueckue
COOTBETCTBHS HaHOOJIee YaCTOTHEIM
JIEKCHKO-TPaMMaTHYECKHUM IPU3HAKaM
6a30BOT0 A3bIKa; JIEKCHKA:
CII0BOOOpa30BaTeIbHBIE MOJIEIIH,
KOHTEKCTyaJIbHbIe 3HAYECHHS
MHOI'03HAaYHBIX CJIOB, TEPMHHBI H
JIEKCHYECKHE KOHCTPYKLMH MOABA3HIKA,
COOTBETCTBYIOLIETO NPODIITIO H3ydaeMOi
CHELMAIBHOCTH;

- TpaMMaTHKa: HauboJiee YaCTOTHBIE
crien(pHUYECKHE TPAMMATHYECKHUE SBICHUS
6a30BOr0 M €CTECTBEHHO-I'yMaHHUTAPHOTO
U TEXHHUYECKOTO MOABA3BIKOB.

VMerb:

- YUTaTh TEKCTHI IO CIELHATLHOCTH CO




odumaneHoe obIneHre Ha
HHOCTPAHHOM SI3BIKE; OCHOBEI
MEPEBOJA ¥ MEXKKYIBTYPHORM
KOMMYHHMKAIUH; TIOATOTOBKA
YCTHBIX IIPE3CHTALMN H
IMUCHMEHHBIX COOOTICHHIA;
COBPEMEHHBIE METOBI U3yYEHH S
HMHOCTPaHHOIO A3bIKa U
HCIIOJIb30BaHUE HUPPOBBIX
TEXHOJIOTHH.

CIIOBapeM, HaXOUTH 3a/IaHHYIO
MH(OPMALIHIO, [IEPeAaBaTh CONepIKaHHe
MPOYHUTAHHOTO;

- 3aII0JIHUTH OJIaHK, HaIMCaTh HEOOJBIIOE
MHCHMO JIMYHOTO MITH JIEJIOBOTO XapaKTepa,
- IEPEBOAUTD TEKCTHI 110 CIIELUATHEHOCTH C
HHOCTPAHHOI'O 5A3bIKa Ha POIHOM ¢
HCIIONb30BaHMEM CIIOBaps B COOTBETCTBUHU
C HOPMaMH S3bIKa IIEPEBO/Ia;

- IOHAMATh BHICKA3BIBAHUS Ha
HMHOCTPaHHOM SI3BIKE;

- M3J1araTh CBOM MBICJIH M BBICKA3bIBATHCS
Ha MHOCTPaHHOM S3bIKE COOTBETCTBEHHO
PEYEBBIM HOpMaM s3BIKa, 3a7aBaTh
BOIIPOCHI M OTBEYATH HA HUX,
HoaJepKKuBaTh 6ecesly Ha HHOCTPaHHOM
S3bIKe B 00BbEMe M3y9IEeHHOM TeMaTHKH,
aJIEKBaTHO yTIOTPeOIAL
KOMMYHHKAI[UOHHBIE PEILIHKH,
THIEpPECKa3bIBATh COAEPIKAHKUE
IIPOYMTAaHHOT'O, YCIIBIIIAHHOTO, BIAJIETh
TEPMUHOJIOTHYECKHUM S3BIKOM
CITEIIHaIbHOCTH, MOJIb30BaThCI UM B
THUIIOBBIX CHTYAI[HsX.

ITpodeccronanbHbit Hcnonb3oBanue 1ekCHYECKOro 3HaTh: Ipaktideckue, | UHOCTpaHHKIH JunnomupoBanme
HMHOCTPaHHBIH S3bIK - 5 | MaTepHasa U CIIeLHaIbHOM - IPO(heCCHOHATIBHYO JIEKCHKY H CPO, CPOII SI3BIK
KpPEeIUTOB, 5k3aMeH, 4 | TepMuHOIOrHH. OCO6EHHOCTH TE€PMHUHOJIOTHIO;

roga

IIEPEBO/IAa TEXHHYECKHX TEKCTOB.
CocragsieHre aHHOTALMH K TEKCTY
Hay4HOro xapakrepa. CocrapjeHue
4 0OpMIICHHE JeJIOBBIX Gymar
po(eCCHOHANEHOTO XapaKTepa.
Hcnonp3oBaHue HHOCTPaHHOTO
A3bIKa B PEYEBBIX
npodeccHOHAIBHO-
OPHMEHTHPOBAHHBIX CHTYAIMAX
obmeHus, B mpo)eCCHOHATHLHOM
HHOA3BIYHOM Cpelie C OCO3HAHUEM
NOTPEOHOCTH NPUMEHEHHS
COOTBETCTBYIOIIHX PEYEBBIX

- CIeM MKy YCTHOM M ICEMEHHOM pedn B
cdepax npodeccHoHaTBHOr0, HAYYHOTO,
06IIECTBEHHO- IOJIATHYECKOTO OOIEHHUSE;

- CTHIIMCTHYECKHE OCOOEHHOCTH
CJIOBapHOI'0 COCTaBa HHOCTPAHHOI'O S3bIKA
B c(hepe mpodeccHoHANBHOro 06IeHH .
Ymerts:

- CTPOHTH YCTHBIE U ITUCHMEHHBIE
BBICKa3bIBaHHI 10 CBOEH CIIEIMAILHOCTH B
Pa3IMYHBIX CUTYaIHIX
NpOoQeCcCHOHATBHOTO OBIIEHNU,

- IOAePXKUBaTh Gecelry, CBA3aHHYIO CO
CIELHMATbHOCTHIO, BCTYIATh B AHAJIOT U




00pasIioB ¥ TAKTHKH PEYEBOIO
PO eCCHOHAILHOIO IIOBEACHHS.
Hcnones3oBanue
apryMEHTHPOBAHHBIX SI3BIKOBBIX
CpencTB

IUCIIYT, AUCKYCCHIO;
- BIIQJIETh HABBIKAMH IIEPEBO/Ia TEKCTOB I10
CIIeIUATIBHOCTH;

- QHAJIM3MPOBATH JIUTEPATypPy 10 CBOEH
CIIELUATBHOCTH;

- COCTaBJIATh U OQOPMIISATH IEJIOBBIE
Oymary mpogecCHOHAIBHOTO XapaKTepa.

Mogysne 4 — MaremaTudeckuii
OrtBercTBEHHBIH 32 MOIyb — K.¢-M.H [Hanasikosa B.A.

HaBpiku:

HCIIOJIb30BaHUA U3YUYCHHBIX MAaTEMaTHYECKHUX METOA0B I NOCTPOCHHUA 3(1)(1)6KTI/IBHI>IX AJIT'OPUTMOB U
HCIIOJIb30BaHHU: MTAKETOB NPUKIIAAHBIX IIPOrpaMM, IIOCTAHOBKA MAaTEMAaTUYECKHX 3a/1aY; 110;16opa
NoAXOoAAIHUX MaTEMaTHYECKUX METOZIOB U AJITOPUTMOB PEUICHUA 3aJa4y,; IIPUMECHCHU 1)1 PEIICHHUSA
3a/1au¥ YHUCJIICHHBIX METOAOB C UCIIOJIb30BAHUEM COBpeMeHHOﬁ BBIYHCIIATEIIFHOM TEXHUKH, IPOBEOACHUA
Ka4YC€CTBCHHBIX MAaTCMaTHYECKUX HCCJIC}IOB&HHI;'I; BLIpaGOTKI/I Ha OCHOBE MPOBEACHHOI'O0 MAaTEMAaTHYCCKOTO

aHaJIM3a MPAaKTHYCCKUX peKOMeHI[aHHﬁ.

Marematuka 1 — 5 OIleMeHTHI TMHEHHOM ¥ BEKTOPHOM | 3HaTh: Jlexiiuu, AnreGpa, Marematuka 2.
KPeIUTOB, 9k3aMeH, 4 | anre6psl. OCHOBBI aHAIMTHYECKOH | - OCHOBHBIE IIOHATHS JIMHEHHOM anre6pel B | TIPaKTHUECKHE, | TeOMETpHs B TOD, Dnekrponuka,
rona TE€OMETPHUH Ha IUIOCKOCTH H B AHAJIMTHYECKOM reoOMeTpuH; CPO, CPOIT obbeme ITpombnmeHHas
npocTpaHcTBe. Beenenue B - OCHOBHBI€ IIOHATHS U METOIBI MIKOJIbHOM 3JIEKTPOHHKA
MaTeMaTUIEeCKUH aHaIH3. MaTeMaTHYECKOTO aHAJIH3a. IPOrpaMMBI
HuddepenimanbHoe ucunucienne | YMeTs:
GbyHKIM OTHOM ITepEeMEHHOM. - BBINOJIHATE ACHCTBHUSA HaJl MATPHULIAMH;
BBIYMCIIATH ONPEIEITUTEND;
- pelaTh ¥ UCCIIeI0BaTh CHCTEMBI
JIMHEHHBIX YPaBHEHHIA,
- IPOM3BO/IMTH NECHCTBHS HaJl BEKTOPAMH;
- COCTaBJIATh ypaBHEHHS MPAMBIX H
IUTIOCKOCTEH;
- BBIIOJIHATE ACHCTBUS HaJl KOMILUIEKCHBIMH
YHCIIaMHU;
- BEIYHMCIIATD Tpeeiibl (yHKIIHIA;
- i pepeHIPOBaTh U HHTETPHPOBATH
GbyHKUIHH.
MaremaTtuka 2 — 4 HurerpansHoe ucunciieHune 3Hark: Jlexuun, Anre6pa, TOD, Dnekrponrka,
Kpenura, S5K3aMeH, 4 GyHKIMI OTHOM ITepeMEeHHOM. - OCHOBHBIE IIOHATHS W METOIBI IpakTHYEeCKHe, | reOMETpHS B IMpomsineHHas
roaa Juddepenimponanue GyHKIIH MaTeMaTHYECKOr0 aHAJIA3a; CPO, CPOI1 obbeme 3JIEKTPOHHKA
HECKOJIBKHMX NEPEMEeHHBIX. - OCHOBBI TEOPHH UG PepeHITHATBHBIX IIKOJIbHOM
KparHoe uHTeTrpHpOBaHme YPaBHEHHMH U PAMOB. MPOTPaMMBI,

¢ynkimii. Teopus psanos. Teopus
T bepeHIHaTbHBIX YPaBHEHUIA.

VYMeTs:
- BBIYHCIIATH ONPE/IETICHHBIN HHTETrpa;
- HaXOJIMTh YaCTHbIE IPON3BOIHEIE;

Maremaruka 1




- pemats qudhepeHInaTbHBIe ypaBHeHHUS;
- HMCCJIEIOBATh P HA CXOIUMOCTD.

Mounyns 5 — IlpaBoBoi

OTBEeTCTBEHHBIH 3a MOAYJb — K.IT.H. Takubaes P.X.

aHaJIW3 3aKOHO/ATEIbHOW MCTOYHMKOBOM 6a3bl C MOCTeAYIONMM PaBHIBHBIM OMpeeSIeHHEM OTPACIICBOM
NPUHAUIOKHOCTH T€X WM MHBIX MPaBOOTHOILNEHUH; ONIepHPOBaHUS HOPMaMH NpaBa IPH KOHCTPYHPOBAHHH
JIOTHYECKOM B3aMMOCBS3H Hay4HO-OOOCHOBAHHBIX apryMEHTOB B IIOJBb3y TEOPETHKO-NPABOBOM TOUKH
3peHUs. B Mpeleiax HEIOPUIUYECKOM Mpo6JIeMbl; NPUHATHS pELICEHHHA W COBEPIICHHS IOPHAMYECKHX
JEWCTBHIA B TOYHOM COOTBETCTBHH C 3aKOHOaTenbcTBoM PecryOnuku KasaxcraH.

AnTnkoppymmonHas | OCHOBHBIE IOHATHUS 3Hath: Jlexuuwy, Ounocodus, Jucrrae! 1o
KyJbTypa - 3 KpeUTa, | aHTUKOPPYIIHOHHON KYJIbTYPBI. NOHATHHHO-JIOTHYECKOTO armapara, npaktudeckue, | Corponorus CHENHAIBHOCTAM B
3K3aMeH, 4 rona IIpuHIMDE! 1OOPOTIOPAAOUHOCTH. TIOMOTAIOIIEr0 MOJIEIUPOBATH, CPO, CPOII [Tomuromorus 3aBUCHMOCTH oT
Tune! FOpUANIECKHX 33134 U aHAJIM3UPOBATh M PELIaTh OPUANICCKHE KynsTyponorus TPaeKTOpUH
METO/IbI UX pEeHICHHS. 3a1aYH. INcuxonorus. 00yueHHs.
AHTHKOPPYIIHOHHOE VMeTs:

3aKOHOJATENbCTBO /IS 3alATHI
NpaB ¥ 3aKOHHBIX HHTEPECOB.
CpaBHeHHe aHTUKOPPYILIMOHHOM
KyJIbTYPbI Pa3IM4HBIX CTPaH.
Hossle MexaHW3MBI pa3BUTHS
aHTHUKOPPYIMIMOHHOH KYJIBTYPBHI.
AHanu3 NpUYUH U yCIOBHS
KOPPYILIMH B COBDEMEHHOM MHpe.

aHaJIM3MPOBATh PellaeMble FOPUAUYECKUE
3a7ja4y ¥ paboThI; pelaTh 3a1a9u
NPHUKJIaJHON FOPHUCTIPYICHIIUH.

Mopyns 6 — EcrecTBeHHBIH
OTBeTCTBEHHBIH 32 MOYJIb — IMPENoJaBaTelb, MarUCTp

Hasrixu:

CIIEMAJIMCTa, TPeOYIOIETo ONpeIe/ICHHBIX 3HAHUMN, YMEHHM U MPAKTUYECKHX HABBIKOB, IIPHOOPETEHHBIX B

Kycynos K.C. pe3yibrare CHELMAIbHON IIOATOTOBKM M IIOATBEP)KAAEMBIX COOTBETCTBYIOLIMMH JOKYMEHTaMH 06
o6pa3oBauuu
®uzuka 1 -3 CoBpeMeHHbIe NpeAcTaBlieHHs 06 | 3HaTh: Jlexiun, Maremaruka u Ouszuka 2,
KpeauTa, SK3aMeH, 4 OKPY’KalOlleM MHPE M COCTOSIHUM | OCHOBHBIE 3aKOHBI M Pa3/ielibl (PU3HKH; nabopaTopHble, | (u3nka B o6beMe | JMCIUILTMHEL o
rozaa Hay4qHO-TEXHUYECKOTO TMpOrpecca. | AB/NCHHS PU3MYECKHUX IPOLECCOB; 00AaCTH | MPAKTHYECKHE, |y o0 CHEIHATBHOCTH
OcHOBHBIE TOHATHUS (PHUBHKH. MPUMEHEHUs (PU3UKH 110 CTIEHHATBHOCTH. CPO, CPOIT mporpaMMEL

DyHOaMeHTaIbHbIE 3aKOHbI
¢us3uxu. Teopun KaccHIecKoii u
coBpeMeHHOM (pu3ukn. MexaHuka.
MonekynapHas ¢pu3HKa 1
TePMOJMHAMHKA. DIIEKTPHYECTBO
mar"erusM. IloctaHoBka
9KCIEPHUMEHTaIBHbIX
HcCleJOBaHMH B (hH3HKe.

YmMern:

aHAIM3UPOBATh pelacMble 3a1a9H U
nabopaTopHsie paboTsI; pelaTh 3aaa4u
bu3uky.




®uzpka 2 - 5
KpeauTa, 5K3aMeH, 4
rozga

Ontuka.  KBantoBas  ¢uzuka.
OnemeHTbI PH3UKH aTOMHOTO SIZIpa.
Mertonsr SKCIIEPUMEHTATIbHBIX
HCCJIeTOBaHHIA Pa3IUYHBIX
¢busHyeckux SIBJICHHH.
MonenupoBanue bu3HIecKux
CUTyaLHH. Amnamus MOZEIH
¢bmugecKoro SIBIICHHS c
YKa3aHHeM TIDaHULBI PUMEHEHHS.
Pemenne ¢uzmyeckux 3amay kak
OCHOBBI HpodeCCHOHATBHBIX
npobieM.

3HaTs:

OCHOBHBIE 3aKOHEI H pa3lenbl (H3HKH;
SIBIIEHMS (PM3UYECKHX MPOIIECCOB; O6IACTH
NPHUMEHEHHUS QU3HKH 110 CIELHMAIbHOCTH.
Vmerts:

AHAJIM3UPOBaTh peIIacMbIe 3aa4H U
nabopaTopHsie paGoThI; pelaTh 3a8a9n
bu3HKH.

Jlexuuy,
nabopaTopHsie,
IpaKTHYECKHE,
CPO, CPOIT

Marematuka u
¢busuka B o6beMe
IIKOJbHOM
MPOrpaMMBl,
¢usmka 1

Jucimmss mo
CIIEIMaTbHOCTH

Mopyne 7 — MexaHHKa 1 MaTepHAIOBEICHHE
OtBeTCTBEHHBIH 32 MOTYIIb — CT. IIPEIIOJABaTeNb, MATHCTP

HaBpiku:

NPOBCACHUS CTPYKTYPHOI'0, KHHEMATHYE€CKOr0 M JUHAMHUUYECKOI0 aHajIu3a MCXaHU3MOB U MAlllUH;

IInakeBuy T.A. CHHT€3a MEXaHM3MOB U MAIllMH, IPUMEHAEMBIX 110 JaHHOH OIT;
Teopusa Maniua u OCHOBHBIE ITOHATHS, 3HaTh: Jlexiumy, Maremaruka 1,2, | ABTOMaTH3HMpOBaHH
MEXaHHU3MOB — 5 KyaccuuKalysa U CTPyKTypa —  OCHOBBI ITOCTPOEHHSI MEXaHU3MOB H npaktuyeckue, | Pusmka 1,2 BIH 3JIEKTPONPHBOI,
KpeIUTOB, 9K3aMeH, 4 | MexaHu3MoB. [Ipocreiimue MaIllKH; CPO, CPOIT OnexTpudeckuit
rojaa MEXaHU3MbI U1 KHHEMATHYECKHE —  METOJIBI CTPYKTYPHOTO, TPHUBOL,
I1apsel. CreneHn HNOABHXKHOCTH U KHHEMaTUYECKOIo ¥ TUHAMHUYECKOTO MEXAaTOPHHBIX U
CprKTypHBIﬁ AHAJIA3 MEXaHU3MOB. | aHajIH3a U CHHTE3a MEXaHHU3MOB; p060TOTeXHH'-IeCKI/IX
ITnanerapusie u —  (OpPMyYJIHUPOBKH OCHOBHBIX IOHSTHIA, cucteM, OCHOBHI
HPOCTPAHCTBCHHBIC MEXaHU3MBI. TEOpeM, MPHHIMIIOB TEOPHHA MEXaHHU3MOB B THApoO K
Kunematuueckuii anamms MAIIHH. ITHeBMOATOMAaTHKH/T"
MeXaHu3MOB. I'eomeTpus VMeTh: UApO- U
JBIKEHMS 3BEHBEB MEXaHU3MA. —  COCTABJIATH KMHEMATHUECKHE CXEMEI ITHEBMOTIPUBOJ
CxopocTH H yckoperus B MEeXaHH3MOB M MallliH; poboToTexHIdecKHX
MERARHSMA. —  IIPOEKTHPOBATH PALHOHAIGHBIE CXEMBI KOMILICKCOB,
CuoBoi1 aHAIM3 MEXaHU3MOB. MEXaHH3MOR;
YpaBHEHWs AMHAMUKH —  BBIIOJIHATh KHHEMATHYECKUE

MEXaHU3MOB. 3aKOHBI IBIKEHHS
MaiuH. bamancupoBka
BpaLIAOLIMXCS U NMOCTYNATENHHO
JBIDKYIIMXCS Macc. MexaHH3MBI
npeobpa3oOBaHUs JBHKEHHS.
MexaHu3MBI ¢ THOKAMH CBA3SAMH.
OCHOBBI IPOEKTHPOBaHUS MAIIHH
4 MexaHU3MOB. COBpeMEHHEIE
HaIpaBJICHHs Pa3BUTHS TEOPUH

HCCIIEIOBAaHUSA IpapUIeCcKuM U
AHAJTMTHYECKUM METONAMH JUTS Pa3IM4HbIX
MEXaHM3MOB (3y04aThIX, [IAHETAPHBIX,
PBIYaXKHBIX U T.1.);

—  COCTaBJIATh JUHAMHYECKHE MOIEIH
MAallllH 1 MEXaHHU3MOB;

—  BBIIOJIHATH JMHAMUYECKHM aHAIN3
Pa3IMYHBIX MEXaHU3MOB U MAIllUH;

—  BBIIIOJIHATH MeTpId"-IeCKPII’I CHHTE3




MallliH U MECXaHHU3MOB.

MEXaHU3MOB (PBIYQKHBIX, 3y0YaThIX,
KYJIa4KOBHIX H T.11.);

—  IIPOBOAUTH SKCIIEPHMEHTAIILHEIE
KCCIICIOBaHUS KHHEMATHKH U JIMHAMHKHY
MallliH H MEXaHH3MOB;

—  OIpeAeNiTh KaYeCTBEHHBIE
XapaKTepUCTUKHU MALIMH W MEXaHU3MOB H
JieNaTh 3aKIFOYEHHS O HX
paboTococoGHOCTH

Mogyns 8 — I'paduka, Web Texmonornu
OTBeTCTBEHHBIH 32 MO — CT. TipenogaBaTens IlITeikoBa

Hasriku:

TNPaKTHYeCKOH pabOTBl ¢ YepTEXHBIMH HHCTPYMEHTAMH; YTEHHsS HM300paXKeHHsS MPEIMETOB, YepTexei
AeTaneil ¥ CO0POYHBIX €IMHHUIL CPEIHEH CIIOXKHOCTH; BBIIOJHEHHS 3CKH30B M pabOuMX yepTexel meTaieii,

H.B.
COOpoUHBIX wepTexel M depTexed oOIIero BuIa; M3MepeHHs eTaledl M NPOCTAHOBKH PAa3MEpOB;
HCTIOJIb30BaHHE MH(OPMALMOHHO-CTIPABOYHBIX MATEPHATIOB M HCTOYHMKOB; paGOTHl Ha KOMIBIOTEpE B
MHTEPaKTHBHOM PEXHMME; MPAKTUIEeCKOH paboThI ¢ rpaduueCKUMH CHCTEMAMH.

KommnbrotepHas OCHOBBI KOMIIBIOTEpHO rpadMKH. | 3HATH: Jlexium, IxonsHas OcHoBel CAITP/

rpa¢uka u 3D IIset B KOMMBIOTEpE. DOpPMATHI crocobsl  TipencTaBienHs  rpadudeckoi | 1aGopaTOpHEE, | MporpamMMma 3D -
uHQoOpMaIMl M Mozxemu npexacrtasienus | CPO, CPOIT HH(OPMATHKH MonenupoBanue,

BU3yasIA3aLus — 3
Kpeaura, sK3ameH, 4
roaa

rpadpuyeckux Gaios.
Knaccudukanus anropurmon
KOMIIBIOTEPHOH IrpaduKH.
VaneHvie HeBUAUMBIX JTHHUHN W
nmoBepxHocTer. Paznoxxenne B
pacTp IpOCTEHINNX KPUBHIX.
JlByMepHoOe oTcedeHwue.
INocTpoeHue peaTHCTHIECKHX
u300paxkeHuid. [[ByMepHbIe
npeobpasoBanus. UHTEpHoIms 1
annpoKCHMAaLHs KPUBBIX H
nosepxHocreil. CoBpeMeHHbIE
rpa)UuecKre CHCTEMBI.
bubmumoreka OpenGL.

IBETA, 0coOEeHHOCTH paboTh! B
rpapudeckux pemakropax Corel Draw u
Photoshop

VYMerb:

paboTath ¢ HWHCTPYMEHTaMM CO3JaHMA,
penaktupoBaHus 06bekToB B Corel Draw u
Photoshop

Monyne 9— DneKTpoTeXHHKa U 3IEKTPOIPHBO/
OTBeTCTBEHHBIH 32 MOIYIIb — HOLICHT, KTH YMapoB A.A.

BJ'Ia,IleTB 3HAaHUAMH KQYECCTBCHHBIX U KOJIMYECTBEHHBIX CTOPOH IIPOLIECCOB, MPOUCXOMANINX B PA3THYHBIX

3JIEKTPOTEXHUYECKHX YCTPOMCTBAX

Hmerts OpeACTaBICHUC O NIPAKTUYECKUX PEAJIbHBIX IIPOMBIITUIEHHBIX SJICKTPONIPHUBOJAX U 3aKPEIIHUTH
NOJIYYCHHBIC 3HAHHUA 00 OCHOBHBIX 3aKOHOMEPHOCTAX, CBOMCTBEHHBIX CJIOKHBIM SJICKTPHYCCKHM CHCTEMax

Teoperudeckue OCHOBHBIE TIOHATHS M 3aKOHBI | 3HATh: Jleximmy, Maremarunka, OneKTPOTEeXHUYECKH
OCHOBEI 3JIEKTPOTEXHUKH. 3aKOHBI | METOIBI PacyéTa YCTAHOBHMBIIMXCS nabopatopHele, | Du3Kka eu
SJIEKTPOTEXHUKH - 5 Kupxroda u MeTompl pacuéra | mepexoaHbIX MPOLECCOB B IMHEHHBIX CPO, CPOII KOHCTPYKIIMOHHBIE
KpeIuToB, 4 roga OJIEKTPUYCCKUX Leneid. JIMHeWHbIe | SJIeKTPUYECKHX LEMsX, METOIbI pacyéTa MaTepHaIbl,




9JIEKTPHUYECKHE IIEMH MMOCTOSHHOI'O
TOKa. JIMHEHHBIE JJIEKTpUYECKHE
el  CHHYCOMAANHHOIO  TOKA.
KomnnexcHelii  Meroxm  pacuéra
LIelel IIepeMeHHOro ToKa. PexxumMel
paboThI TpE€xda3HbIX
SJIEKTPHAYECKUX Lieneil. MaruuTHsie
Lenu 51 3JIEKTPOMAarHUTHEIE
nponeccel. Ilepexomupie mponecchl
B JIMHEHAHBIX IEKTPUYECKHX IIEIIAX.
VYCTaHOBUBIIMECS U TEPEXOIHBIE
MPOLIECCHI B LEMSX C PEaKTUBHBIMHU
3JIEMEHTaMH. YacToTHbIE
XapaKTEPUCTUKU  DIIEKTPUYECKHX
uener. YeThIpEXTOMOCHUKH M HX
rapameTpsbl. Henuneiinsie
onexTpuyecke Hemd.  OCHOBEHI
TEOPHM 3JIEKTPOMArHUTHOI'O IIOJIS.
OHepreTHyeckue COOTHOIIEHHS B

3IIEKTPAYECKHX LETLIX.
Teoperuueckue OCHOBBI
npeoOpa3oBaHUS  DIEKTPUYECKOM
SHEpruM.

CHMMETPHYHBIX 1 HECUMMETPHUYHBIX
PEXUMOB B TpEX(Ha3HBIX LEIAX, METOABI
pacué€Ta 1enel ¢ HeCUHYCOUTAIbHBIMH
HMCTOYHHKAMH IUTAHUA; METOMBI pacyera
YCTaHOBMBINMXCS ¥ IEPEXOTHBIX
MPOIIECCOB B JIMHEMHBIX HIIEKTPUUCCKUX
LIEIX; OCHOBHBIE YpaBHEHHS 1
XapaKTEPUCTUKH LieTIeH ¢
pacrpeieIcHHBIMI  TIapaMeTpaMU; METOIbI
aHajIM3a HEJIMHEHHBIX 3JIEKTPUYECKUX U
MarHMTHBIX IleNei; OCHOBHEIE
COOTHOILIEHUS, OMMUCHIBAIOIIIHE
SJIEKTPOMAarHUTHBIE TTOJIA.

YMmeTs:
paccUuTHIBAThH YCTaHOBHBIITHECS "
MEePEXOJHbIE MpoLecChl B  JIMHEMHBIX

SJIEKTPHYECKMX IIEMX; HaBBIKM pacyéra
CHMMETPHYHBIX ¥  HECHMMETPHYHBIX
PEXKUMOB B TPEX(a3HBIX LEMAX; HABHIKU
pacu€ra nemneii ¢ HECHHYCOHIAIbHBIMH
UCTOYHHMKAMHM TMTaHMS; HABBIKH pacyera
YCTaHOBUBIIHXCS " MEePEXOTHBIX
IPOIIECCOB B JIMHEHHBIX DJIEKTPHYECKUX
LeMsX.

MarepuanoBenenue,
ABTOMAaTH3UPOBaHH
BIi 3JIEKTPONIPHUBOL,
OneKTpruYecKuii
MPUBOX
MEXaTPOHHBIX ¥
POBOTOTEXHHYIECKUX
CHCTEM, OJIEMEHTHI
M yCTpOMWCTBa
aBToMaTHKu/ TexHmy
€CKHE CpeJICTBa
CHCTEM YIpaBJICHHSA

Monyae 10 — Teopus aBTOMaTHYECKOTO yIIPaBIEHHU
OtBeTCTBEHHBIH 3a MOAYJIb — CT. mpenoaasarenb IlIuakeBy

HaBeixu:

HMeTh HaBBIKH BHIIOIHATH pacyETHBIC paGOTLI I10 CO3TaHMIO M BHEAPECHHUIO B OKCILTyaTaIlHIoO

T.A. aBTOMAaTHYECKHX CUCTEM C IIMPOKHM MCHIOJIb30BAHMEM CPEJICTB COBPEMEHHOMN KOMIBIOTEPHOM TEXHHUKH
JIuneiiHble cHCTEMBI OcHOBHBIE TOHATHS U 3Harth: Jlexiun, Marematuka ITpoexTupoBanue
aBTOMaTHYECKOrO KJI1acCH(UKALUI CHCTEM - POJIb ¥ MECTO aBTOMATHYECKUX CHCTEM B | MPaKTHYECKHE, CHCTEM
peryJiMpoBaHus — 5 ABTOMAaTHYECKOrO PETYJIMPOBAHHA. | 3aJ]ayaX  aBTOMATH3ALMM  TEXHMYECKHX | Ja6opaTopHBIe, aBTOMaTH3alLlHH,
KpeIHuTOB, 4 roja CTpyKTypHBIE CXEMBI THHEMHBIX 0OBEKTOB U IPOU3BO/ICTB; CPO, CPOIT IIpoexrupoBanme
CHCTEM PETYIHPOBaHHS. - HCTOPHIO Pa3BUTHS AUCIHILIMHEIL, MEXaTPOHHBIX
MaremaTrueckue Moaed - OCHOBHbI€ TPHUHIMIIBI M  CXEMBI POGOTOTEXHHIECKHX
JUHAMHYECKUX CHUCTEM. ABTOMATHYECKOTO YIIPABJICHHUA, OCHOBHBIE CHCTEM,
Iepenarounsie GpyHKIMH U UX THIIBI cHCTeM aBTOMAaTHUYECKOTO ABToMaTu3amus
ceotictea. [lepexonnsie nponeccer | ynpasienus (CAY), Mx MareMaTHueckoe TEXHOJIOTHYECKHX
B JINHEWHBIX CUCTEMaX. oIMcaHue %} OCHOBHBIE 3aJaun IPOLIECCOB B
XapaKTepUCTUKH 3BEHbEB HCCIIEIOBAHHS; MIPOU3BOJCTB/
aBTOMATHYECKHX CHCTeM. TUIIOBBIE | - poib, COmepKaHME M METOMBI JIMHEHHOMN ITpoMeInieHHBIE
JMHAMHYECKHE 3BeHbS W HX TEOPHH CHMCTEM; METOIB! IPOCTPAHCTBA poboTH M




napaMeTphl. Meroab! ananmsa

COCTOSIHHH 1 KOMILIEKCHOM 06J'IaCTPl;

pOGOTOTeXI—]H‘IeCKPIe

JIMHEHHBIX CUCTEM B BPEMEHHOIM - (yHAaMeHTalbHbIE MaTeMaTHYECKHE KOMIUTEKCEI,
obnactu. Merozs! aHaM3a OCHOBBI aHajIM3a IPOLIECCOB B JIMHEHHBIX JluckpeTHbIe
JIMHEHHBIX CHCTEM B YaCTOTHOM CHCTEMAaX, B YaCTHOCTH, METO/bI JIMHSHHOM CHCTEMBI
061acTH. Y CTOMYHMBOCTD JIMHEHHbBIX | aireGpsl, TEOpUH MaTpHil, yTipaBJieHus1/
CHCTEM aBTOMaTHYECKOTO IuddepeHIHanbHBIX YPaBHEHHH, Iudpossie cucTeMs
perynmupoBanus. Kpurepun HHTETPaIbHBIX Npeobpa3oBaHUi U TEOPHH aBTOMaTHYECKOTO
ycToiumBoCcTH (anrebpandeckue ¥ | GYHKIHH KOMILIEKCHOTO IIEPEMEHHOTO. yTIpaBJICHUS
yactotHbie). KagecTBo nporieccoB | YMers:
PEryIMpOBaHUS U NTOKA3aTeH - IPUMEHATH MaTeMaTHYeCKHe METOMBI IS
KadyecTBa. MeTonb! KOppeKIHu aHaju3a OOIMX CBOMCTB  JIMHEMHBIX
JMHEWHBIX CUCTEM. Peryndaropel 1 | cucteM, Ha 95TOM OCHOBE  BJIafeTh
HX THUIIOBBIE 3aKOHbI METONaMH aHalM3a M CHHTE3a JIMHEMHBIX
perynupoBanus. IIpumepsr CHCTEM aBTOMaTHYECKOT'O YIIPaBJICHHS;
JIMHEHHBIX CUCTEM - BBIIONHATH pacyeTHble paboThl IO
aBTOMaTHUYECKOIO PETyJIMPOBAHHMsA | aHAM3y YCTOMYHMBOCTM M  KadecTBa
B TEXHUKE. CHCTEM, CHHTE3y  IapaMeTpoB  H
KOPPEKTHUPYIOIUX 3BEHBEB IO 3aJaHHBIM
TpeOOoBaHUSIM K Ka4yecTBy
(GYHKIIMOHHUPOBAHHS CHCTEM.
Henunetinsie OCHOBHEIE TTOHATHSA U 3HaTh: Jlexiun, Marematuka ABTOomaTH3arsa
CHCTeMBI Kaccu(HKaIHs HeJTMHEeHHBIX - pOJib ¥ MECTO aBTOMaTHYECKHX CHCTEM B | MPAKTHYECKHUE, TEXHOITOTHYECKUX
aBTOMaTHU4eCKOTO cucteM. MaremMaTiyeckue MOZIENIM | 3ajlayaX ~ aBTOMATH3aLMM  TEXHMYECKHX | JaGOpaTOpHEIE, MPOLIECCOB U
peryaMpoBaHus — 5 HEJTMHEHHBIX TUHAMUYECKHUX 06'BEKTOB M IIPOU3BO/ICTB; CPO, CPOIT IPOU3BOJCTB/
KpeIuToB, 4 roga cucreM. CTpyKTypHBIe - HMCTOPHIO Pa3BUTHS TUCIHUIUIHHEL, ITpombInIeHHBIE
ocobeHHOCTH HemMHeHHbIX CAP. - OCHOBBl TEOPUH HEJIMHEHHBIX CHCTEM: po6oThI
JIuneapu3anus ¥ METOIBI METOJBl MaTeMAaTHYeCKOr0 OIHCAaHHUA H poboToTeXHIYECKHE
SKBHUBAJICHTHBIX IPeOOpa3oBaHUM. | MOJEJMPOBAaHMs, BaXHEHIIME CBOMCTBA, KOMILIEKCHI,
®Da30BbI€ TPACKTOPHH U (a30BbIE THUIIBI HEJIMHEHHBIX CHCTEM; JuckpeTHble
MOPTPETH CHCTEM. MeTombl - METOJBl HCCIIE[IOBaHHUS YCTOMYHMBOCTH, CHCTEMBI
a”HaIM3a yCTOHYMBOCTH TOYHOCTH IIEPHOJMYECKHX PEKHMOB H yTipaBIeHus/
HEJIMHEHHBIX cucTeM. Meton MEPEXOMHBIX MPOLECCOB B HEJIMHEHHBIX [upposeie cuCTEMEI
JIaryHOBa ¥ €ro NpHIoKeHHs. cHCTeMaXx; aBTOMAaTHYECKOI0
ABToKOIE6aTEbHBIE IPOLECCHI U | - OCHOBBI TEOPHH JHMCKPETHBIX CHCTEM: YTIPaBICHUSL

HX XapaKTepucTHka. MeToibl
rapMOHHMYECKOH JIMHEeapH3allHH.
YacToTHbIE METO/BI HCCIICIOBAHUS
HeJHHeHHbIX cucteM. Kpurepuu
YCTOWYUBOCTY HETMHEHHBIX
cucreM. KauecTBo mponeccos

METOABl  MaTEeMaTHYeCKOro  OIMCaHHS,
HCCIIEIOBAHUS YCTOWYHMBOCTH M KAvyecTBa
peryJIupOBaHu;

- METOJbI MAIMMHHOI'O aHaJIu3a U CUHTE3a
HEJIMHEWHBIX CUCTEM aBTOMATHYECKOIO
YHpaBJICHHUA.




PeryJMpoBaHus B HETMHEHHBIX
CAP. Metonsl KOppeKIHH U
KOMIIEHCAllUA HEJTMHEWHOCTEH.
IIpumepsl HETHHEHHBIX CHCTEM
aBTOMATHYECKOI'0 peryIMpOBaHus.
CoBpeMeHHbIe HalpaBIICHHSA
aHaJIW3a ¥ CUHTEe3a HeJIMHEHHBIX
CHCTEM.

YmMerts:

- IPUMEHATh MaTeMaTHIYECKHE METOIBI IS
aHaM3a OOMIMX CBOMCTB HEIMHEMHBIX
CHCTEM Ha 3TOM OCHOBE BJIaJIETh METOJAMH
aHamv3a M CHHTe3a HEJHMHEHHBIX CHCTEM
aBTOMAaTHYECKOT'O YIIPABJICHHS,

- BBIIOJHATH pacyeTHble paboTHl II0
aHAIM3y YCTOMYMBOCTH, TOYHOCTH H
KayeCTBA HENMHEHHBIX CHCTEM, CHHTE3y
CTPYKTYpBl M IapaMeTPOB peryJyiaropa Io
3a7laHHBIM  TpeOOBaHMAM K  KadecTBY
(GYHKIIMOHHUPOBAHHUA CHCTEM;

- BBIIIOJIHATE OCHOBHBIE pacueTHbIe PabOoThI
II0 WCCIEAOBAaHHUIO HEJHHEHHBIX CHCTEM
aBTOMAaTHYECKOTO YIIPABJICHU;

- BBIIIOJIHATH OCHOBHBIE pacyeTHbIe PabOTHI
[0 MCCIEIOBAHMIO AHCKPETHBIX CHCTEM
aBTOMAaTUYECKOTO YIPaBIICHHUS;

- BBITIOJIHATH aHaJInu3 u CHHTE3
HEJIMHEWHBIX CHCTEM aBTOMAaTHYECKOI'O
YrpaBiiCHUA C NPpAUMECHCHHUEM

COBPEMEHHBIX NPOTPAaMMHBIX HPOAYKTOB
Ha OBM,
- CaMOCTOATENbHO IIPUMEHATh B CBOEil

Mogaynae 11 — Cranpapruzanus
OTBeTCTBEHHBIH 3a MOTYJb — CT. TipenionaBaress KOHuMcoBa

paboTe HOBBIE JOCTHXKEHHS TEOPHH
ABTOMAaTHYECKOr'0 yIpaBJieHHS
Hagpiku:

HCITOJIb30OBaHUSA (bYI{)I[aMeHTaIILHBIX 3HaHMH B 00J1acTH JSJICKTPOHUKH, MEXaHUKH, ITPOTPaMMHOI'O

C.A. obecreueHys U psia APYTUX AUCIMIUINH HA IPAKTHUKE.
Mertpostorus, B nporpamme paccMaTpuBaroTcs 3HaTh: Jlexuwy, Maremaruka, OJeMeHTHI U
CTaHAAPTH3ALA U BHUJIbl H3MEPEHHUH, CpeJICTBa - TEOPHIO, CPEJICTBAa U BHIBI H3MEPEHHUM, naboparopHsle, | ®usznka ycTpolcTBa
cepradHKanys U3MEPEHHH, IIOIPEIHOCTH, YPOBHH | METPOJIOTHYECKOe 00eCIIeYeHHE CPO, CPOIT aBTOMaTH3aIH/
(bepexxiuBoe ¥ BHJIBI CTaHIAPTOB, (POPMBI CTaH/JapTH3ALUH U CePTUDHUKALIHS, Texnuaeckue
MIPOM3BOJICTBO) — 3 cepTU(HKAIMH, OI[eHKa Cpe/ICTBa M BUJBI N3BMEPEHHUH, CXEMBI CpeIICTBa CHCTEM
Kpenura, SK3aMeH, 4 COOTBETCTBUS, 3aKOHO/IATETbHBIE OPSAMBIX M KOCBEHHBIX yIpaBJICHHUS,
roja OCHOBBI TEXHHYECKOI'O KOHTPOJIS. - U3MEPEHUI, ICTOYHUKH U Ki1acCH(UKaLus JuriomHoe
NOIPELTHOCTEN, FOCYJTApPCTBEHHYIO CUCTEMY IPOEKTUPOBAHHE

OcBemaroTcs: IPHHITHAITBI
6epeXITMBOrO IIPOU3BOACTBA,
METO/IbI TIOBBIICHHS

3¢ PEeKTUBHOCTH, CTATUCTHYECKHM

CTaHAapTHU3alHuK, MEXKAYHAPOIHEBIC
CTaHJapThl; IPHUHIUIIBI CTAaHOAPTH3aIIMH,
TIIPUHIMIIBI CTAHAAPTU3ALUH B




KOHTPOJIb ¥ aHAJIU3 PUYHH
HECOOTBETCTBHM. JucIMIuIMHA
HMEET MEKAUCIUTUTHHAPHBIE CBA3H
C HH)KEHEPHBIMH HayKaMH,
YIIpaBJIEHHEM KauyeCTBOM,
5KOHOMHKOH W IA(POBBIMH
TEXHOJIOTHSIMU KOHTPOJIA.

WHHOBALIAOHHOM cdepe, THIIEH3UPOBaHKE;

- HJIE0JIOTHIO, METOJIBI M CITOCOOKI
«Bceobmero obcimyxuBaHus
o6opynoBaHus», HEOOXOMMO IIOCTOSHHO
MOJIEPKUBATh PabOTOCIIOCOOHOCTE
060pyOBaHHS ISl TOrO, YTOOKI
obecIieunTh HenpephIBHBIE
MPOM3BO/ICTBEHHBIE TIPOIIECCHI.

VYmerts:

- HCIIOJIb30BaTh CTAHAAPTHI M IPYIrHe
HOpPMaTHBHBIE JOKYMEHTBI o
obecriegeHnio

Ka4eCTBa BBIIOJIHAEMEBIX paboT;

- IUTaHUPOBATh 7} BBITIOJTHATH
METPOJIOTHYECKHE M  CepTH(HUKAIMOHHEIE
HCIIBITaHHUS;

- KaQyeCTBEHHO  OpPraHM30BHIBATH M
KOHTpOJIMpoBaTh pabodee MecTo, JIHOO
paboyee  IPOCTPaHCTBO Ha  OCHOBE
OpuHUMIOB  «CHCTeMBI  OpraHM3aliH
paboyero Mecray;

- YIIpaBIIATH MIPOU3BOACTBOM c
NOAKIIOYEHHE  BCEro  MepcoHalia M
NpUMEHATh Habopa mpaBWi, AeHCTBHM W
npoueayp,  KOTOpble  HalleJleHhl  Ha
HaXOXJEHHUE U yCTPAHEHHE ITOTEPS;

- JOKYMEHTHPOBAHO OIMCHIBATh
«CraHnapTHple ONEPalMOHHBIE KapThD» H
dopmanu3oBaTh NPOLIeYPHbI, 6o
nporecckl B paboTte Beeil opranusanmmu;

- TPUMEHATh  WHCTPYMEHT  aHajIM3a
«CranmaprusupoBanHas  paGora» s
OCMBICJIEHHSI ~ TIOTepb B MpoLEcce
Pa3IMYHBIX MPOLIECCOB;

- MOOUBATHCS HAHMBBHICIIEE YPOBHS KauecTBa
npoaykumd B ynoboe  BpeMs  Ha
MPOTSHKEHHHM  BCETO  IPOM3BOACTBEHHOIO
npouecca ¥ 6e3 NanpHeWNIEro KOHTPOJIA
Ka4yeCcTBa, a TakKe XOpOLIO  3HATh
HHCTpPYMEHTHI «BcTpoeHHOro kauecTsay;




- BU3YaJIbHO M300paXkaTh MaTepHalbHbIH H
BXO[SIIIME B HEr0 HMH(POPMALMOHHBIE
NOTOKH B IIPOLIECCE CO3JaHMsl I[EHHOCTH
IPH ABIKEHUH MaTEPUAIOB IO TPOLIECCaM
OT TMOCTaBIMKAa [0 IOTPeOMTENs, 3HATh
OCHOBHBIE HMHCTpyMeHT «Kapruposanue
TIOTOKA CO3/1aHMs IEHHOCTHY,;

Monyne 12 — IIpoexTupoBanue
OTBeTCTBEHHBIN 32 MOIY/Ib — MAarucTp, CT. MPENoaBaTellb

Haspixu:

BBIITIOJIHATH IIPOCKTHO-KOHCTPYKTOPCKHE H pacyeTHbIC paGOTI:I

II0 CO3JaHHI0 HW BHCIPCHUIO B

Ilnakernu T.A. OKCILTyaTalliio HAJCKHBIX CPEACTB POGOTOTEXHHMYECKHX M MEXATPOHHBIX CHCTEM, a Talke CHCTEM
aBTOMATH3MPOBAHHOIO YMNIPABJICHMs C COOJIO/ICHHE TEXHHKH GE30MaCHOCTH M OXpaHBl TpyJa Ha
MPOU3BOJICTBE
Oxpana Tpyna — 5 OcHOBBEI ~ OXpaHsl Tpyga M | 3Hats: Jlexmyn, Oxonorus u BXX]T | IIpu opranusanuu
KpeauTOB, 4 rona 3aKOHOJaTeNbHast 6a3a. | oxpaHy Tpyna, OCHOBHEIE | 1JabopaTopHEIe, JHUILIOMHOT'O
locynapcTBeHHOE yrpaBiieHME M | 3aKOHOIATENBHBIE AKTHI H Hopmatusbl 1o | CPO, CPOIT IPOEKTHPOBAHHMS

Haa30p B O6IAcCTH OXpaHBI TPy.a.
Opranmsanys oxpaHsl TpyJa Ha
IIPEIIIPUATHH. IlpaBa 7
0053aHHOCTH  paGOTHHKOB W
paboromateneii B cdepe oxpaHbI
TpyZa. IIpousBoacTBeHHas
CaHMTapusd M THUTHeHa Tpy/a.
MUKPOKINMAT H OCBEIIEHHOCTH

pabounx  momemenuit.  Illym,
BHOpalis M YIBTpasByK Ha
IIPOU3BO/ICTBE.

OnekTpobe3onacHoCTh B
aBTOMAaTHM3HPOBAHHBIX  CHCTEMaX.
Iloxxapnas  GesomacHOCTE U

B3pbIBO3amIKTa. be3onacHoCTh mpu
9KCIUTyaTallid O0OpyIOBaHHS H
TEXHHYECKUX cucreM. Cpencrsa
HHAUBUIYAIbHON M KOJIIIEKTHBHOM
3aIUTHI. Opranmzarms
Ge30macHBIX YCIOBHMH Tpyaa mNpu
aBTOMaTH3aLUN MIPOU3BOJICTB.
AHanmuz W mpenynpexiacHHe
IIPOM3BOJICTBEHHOT'O TpaBMaTH3Ma.
PacciienoBanme HECUYaCTHBIX

OXpaH€ TpyJa, METOALI OLICHKH YCJ'IOBI/Iﬁ

Tpyza 7} aHanM3a NPUYHH
NPOM3BOJICTBEHHOIO  TpaBMaru3Ma U
NpOo(eCCHOHAIIBHBIX 3aboeBaHumi,

CBCICHHS O TMOXKape M aBapuax, o6
ONMacCHbIX M BpPEIHBIX NPOH3BOACTBEHHBIX
daxTopax, MeTombl M cpeicTBa 60pBOHI C
HHUMH Ha 00BEKTAX.

VMmers:

BECTH  CaMOCTOATENBHYIO  pabory Mo
opraHusaiuM 6€30IaCHOCTH W 300pPOBBIX
YCIIOBHIA Tpy/ia Ha IPOU3BOACTBE M 3aLIHUTY
TIPH YpE3BLIYAHHBIX CUTYaIIHIX




CllyyaeB M NpoeCCHOHAIBHBIX
3a60JIeBaHUIA. CoBpemeHHbIE
HaIpaBIICHHS " CHCTEMBI

YIIpaBJICHHs OXPaHOM Tpy/a.

Mognysp 13 — HayuHble ucciieqoBaHus
OTBeTCTBEHHBIH 32 MOIYJb — K.T.H. AnteiHGaeBa ['.K.

Hagsiku: ,

no nucuiuinHe «OCHOBBI Hay4HBIX HCCIIeOBaHMN» (HOpMUpOBaHHe 6a30BOM CHCTEMBI 3HAHMI B 06/1acTH
HAay4HbIX WCCIIEIOBAHMMA: NpaBuia paboThl ¢ MCTOYHHKAMH MH(GOpMauuy (HOPMATHBHBIMH IIPABOBBIMH
aKTaMM, CyneOHOM IpPaKTHKOH, apXMBHBIMH MaTepHalaMH, CTeLMaNbHOM JHTepaTypol, ydeGHUKAMH H
Y4eGHbIMH TOCOGHAMY, NEPHOMUECKOM MeUaThIO, HHTePHET-MCTOYHAKAMH); TIOAXOMBI K HPOEKTHPOBAHHIO
OCHOBHBIX ~BHJIOB Hay4HBIX paboT, TMOCTaHOBKAa IeJed U 3aJad HCCIENOBAaHMA; pa3paGoTKa
METOJIONIOrHYeCKOM 6a3bl HaydHOH pPaGOTHI, (OPMyYIHPOBKA BHIBOAOB; OCHOBBI HAy4HOM STHKH. Taioke
1noco6bHe HarnpaBiieHo Ha GOPMHPOBAHME HABBIKOB TBOPYECKOH HAYYHO-HCCIIEAOBATENBCKOM IeSTeBHOCTH
B TIPOLIECCE YCBOSHMS 3HAHUM O Hayke BOOOIIe M 6e30IMaCHOCTH KH3HEAEATEIFHOCTH B YaCTHOCTH. 3HAHMiL
06 sTanax Hay4YHOrO MCCIENOBAHUA, HAYMHASA C BEHIOOpa TeMBI M 3aBepinas 06paboTkoii pykomucH, o
Hay4HOH 3THKe, a TAKKEe HABBIKOB PEIIeHHs JAPYrHX BOIPOCOB, CBA3AHHBIX C TIEPBHIM HCCIENOBATENbCKHM
OIBITOM

OCHOBBI HayyHbIX | OCHOBBI HAy4YHOrO TMIO3HaHWS W | 3HATH: Jlexium, OcHOBBHI JucuunmuHb o
HCC/IeIOBaHMH — 5 | TBOpYECTBA. DNIEMEHTH HAYYHOTO | OCHOBHBIE METOMbI HCCIEIOBAHHI; PABHIa NPaKTHYECKHE, | MCKYCCTBEHHOTO | CIIENMAJBHOCTIM B
KpeJIUTOB, 9K3aMeH, 4 | uccnenopanus. I'unoresa HayyHoro | oopmieHHs Hay4dHbIX pabot; obmactu | CPO, CPOIT HWHTEJUIEKTA, 3aBHCHMOCTH oT
roma HCCIIEIOBaHUA. OTanbl HAyYHOTO | IPUMEHEHHS OCHOB HayYHbIX ®dunocodus TPaeKTOPUH

HCCIIeZIOBaHHUA. OcHOBHBIE | HCCIIEIOBaHUIA; OCHOBBI IIPOEKTHOM obydeHws.

HMCTOYHHKH HAy4YHOH MH(OpMAIMH. | AeSTeIbHOCTH.

Ilonck  MCTOYHMKOB  Hay4HOM | YMeTh:

uH(pOpMaIHH. Merozp! | aHanu3MpOBaTH Hay4JHbIe CTaThH;

HCCJIeIOBaHU: TNIOHATHE, | COCTaBJIATh IIaH  HAy4HOM  paGoTsl;

Ha3zHauYeHHe, KIaccupuKalms. | MPeICTaBIATh HAYYHYIO paboTy.

Meroauka u OpraHu3aIus

skcriepuMeHTa. [laTeHToBeneHHE.

OCHOBHBIE TOHATHS W TEPMHHBI

nateHToBeAeHus. Odopmienue u

paccMOTpeHue 3asBOK Ha

M300pETeHNs H OTKPBITHSL.
Monyne 14 — ConpanbHO-3KOHOMHYECKHI HaBbiki mo [wuCLMIUIMHE BKIIOYAIOT CHOCOGHOCTh AHANM3MPOBATH MEXAHH3M (YHKITMOHUPOBAHHUS
OTBeTCTBEHHBIH 32 MOmYNb — CTapIIMii IpenojaBaTelb | COBPEMEHHOM SKOHOMHKHM M OTIEIbHBIX NPeANpPHUITHH, OLIEHUBATh MCIIOJIBb30BAHME 3KOHOMUYECKHX

Axmanona O.A.

PecypcoB ¥ 3 (EeKTHBHOCTb XO3SHCTBEHHOM NEATeNbHOCTH, pa3pabaThiBaTh H NPUHUMATH 0GOCHOBAHHEIE
YIIpaBJIeHYECKHE M IIPOM3BOACTBEHHbIE PEIIECHHM.

OGyuarommuiics TO/DKEH YMETh MPUMEHATh METObI SKOHOMHUYECKOTO aHAIH3a M IUIAHUPOBaHMS Ha YPOBHE
NPCANPUATHS, M3y4aTb M HCIOJIE30BaTh COBPEMEHHBIE (OPMBI OpraHM3ALMH HPOH3BOACTBA M TPYJA,




IIPOBOJAXUTE ONLEHKY BIHMAHHA HAYYHO-TEXHHYECKOI'O mporpecca Ha JSKOHOMHYECKHE IIOKa3aTed

TIPeATIPUATH.

B pesyubTare popMupyIOTCS IIpaKTHYECKHE HABBIKA SKOHOMHYECKOTO MBIILICHHS M IPUHATHSA PELICHHU B

YCIIOBHAX pBIHO‘-IHOﬁ 3KOHOMHMKH.

VYcroiiausoe Konnenmus ycroifunBoro | 3HaTh: Jlextumu, Oxonorus u BX][ | DxoHOMHKA "
pasBuTHe, 3 KpEeIWTa, | Pa3sBUTHsA. DKOJOTMYECKHH aCIeKT. | - CYIIHOCTh, IIPHHIMIEI M OCHOBHBIE MpaKTUYECKHE, OpraHu3aIys
3K3aMeH, 4 rona OKOHOMHKA YCTOMYMBOIO | KOHLIETILMH YCTONYHUBOTO Pa3BHTHS; CPC, CPCII MPOU3BOCTRA,

pa3BuTHA. CoumanbHas | - HCTOpPHYECKHe STanbl  (HOPMHPOBAHM

cocrapypfomas.  [lonMruka M | KOHIENIIMK U €€ COBPEMEHHOE 3HAUCHHE,

yIIpaBJICHHE. - To0OaNbHBle SKOJIOTHYECKHE BBI3OBHI H

colMabHbIE MPO6IIEMbI COBPEMEHHOCTH;

- HenH ¥ 3anauu IToBectku AHA B obacTu
ycroruusoro passuras (I[YP-2030);

- OCHOBBI rocy1apCTBEHHOM H
KOPIIOPAaTMBHOM IONMTHKK B obnacT
YCTOHYMBOTO Pa3BUTHS;

- MHCTPYMEHTBI «3€JIEHOM SKOHOMHKH» H
IIPAKTHKH 3KOJIOTHYECKH YUCTHIX
TEXHOJIOTHA.

VYmMmers:

- aHAJIM3UPOBATh COIMAILHO-
SKOHOMHYECKHUE MPOLIECCHI C MO3UIIH
TIPHHIIMIIOB YCTOWYMBOI'O Pa3BUTHS;

- OLICHHUBAThH BIIMSHUE XO3SHCTBEHHOM
NEeATETLHOCTH Ha SKOJIOTHIECKYIO U
COLIMAJIbHYIO Cpeny;

- HCIIOJIB30BATh MHAUKATOPBI X METOMbI
OLIEHKH yCTOHYHMBOCTH;

MPHUMEHATH IIPHHLIUIIBI YCTOHYHUBOTO
pa3BUTHSA IPHU pa3paboTKe yIpaBIeHYECKHUX
M TIPeANPUHUMATENbCKUX PEIICHHIA;

- opMyIHpOBAaTh MPETIONKEHHS IO
COBEPIIEHCTBOBAHUIO HAIIMOHAILHBIX H
PErHOHAJIBHBIX CTPATEeruii yCTOMUYHBOIO
pa3BUTHUS;

- apryMEHTHPOBAaHHO OTCTAWBAThH ITO3HUIIHIO
IO BOIIPOCaM YCTOMYHMBOI'O Pa3BUTHS B
1po(eCCHOHANIBHOM U HAYYHOM JAUCKYCCHH.

Monyns 15 — DxoHOMHYECKHiA

Hagpiku 1o AUCIMIUIMHE BKIIOYAIOT YMEHHUE aHAJIM3HPOBATHh COLMAJIbHO-3KOHOMHYECKHE IIponeCChl ¢




OTBETCTBEHHBIHA
AxmaitoBa O.A.

3a MOOylip —

CTa.pIHI/Iﬁ npenogaBaTeiib

TOYKH 3PEHMs] MPUHIMIOB YCTOHYMBOIO pa3BUTHSA, OLEHHBATh 3KOJOIMYECKHME, SKOHOMHYECKHE M
COLIHAIIBHBIE MTOCIIEJICTBHSA XO3IHCTBEHHOM JIeITEIbHOCTH, a TAKKe MPUMEHITh MHAMKATOPHI M METOMBI UL
OLICHKH YCTOWYHBOCTH CHCTEM H IIPOEKTOB. ,
OO6yy4atommiics criocobeH pa3pabaThiBaTh H OOOCHOBBIBATH YIPABIEHYECKHE DEINEHHS C YYSTOM
9KOJIOTHYECKAX M COLMAIBHBIX (DaKTOPOB, HCIIONB30BaTh HHCTPYMEHTHI «3€NIEHOM JKOHOMHKHMY» U
9KOJIOTMYECKH YMCTHIE TEXHOJIOTMM Ha mpakTuke. KpoMme Toro, hopmupyrorcs HaBbikd (HOpMyTAPOBAHUS
NPEe/UIOKEHUH 110 COBEPUICHCTBOBAHUIO CTPATETHH YCTOMYMBOIO DAasBUTHS HA Pa3jIMYHBIX YPOBHAX H
apryMEHTHPOBAHHOI'O IPECTABIECHHS M 3allUTHI CBOEH MO3MIMHK IO BOIIPOCAM YCTOWYMBOIO Pa3sBUTHS B
podecCHOHAIBHOM Cpe/ie.

OKOHOMHKA u | OCHOBHBIE IOHATHSA SKOHOMHKH H | 3HATh: Jlexyn, OKOHOMHKA, JuruiomupoBanue
OpraHu3arys OpraHu3aIiu IPOU3BOJCTBA; | OCHOBHBIE ~ HMHCTDYMEHTHl ~ HAKOIUICHMS, | IPAaKTHYECKHe, | MPaBO U (pHHAHCHI
IIPOU3BO/ICTBA- 3 | 5KOHOMHYEeCKHe M | HHBECTUPOBaHMsA, KpeautHsle npoxayktsl | CPC, CPCII B
Kpeaura, 5K3aMeH, 4 | TeXHOJIOTHYECKHE npo6iiemMbl | 6aHKOB U MHKpO(HUHAHCOBBIX IpeAnpUHUMATEN
rozxa oTpaciu; METObI OLICHKHM | OpraHM3alui, WX 0COOEHHOCTH, BCTBE,

3¢ GEKTHBHOCTH TEXHUYECKUX | COMyTCTBYIOIIME PHUCKH W  CIOCOOHI Vcroitunsoe

pelleHHii ¥ IPOM3BOJCTBEHHBIX | YIPABJICHHS HMH. pa3BHTHE

IIPOLIECCOB; aHaiu3 | YMeTh:

9KOHOMHYECKOM  CHMTyalldkd M | BHIOMpaTh MHCTPYMEHTHl HAKOIUIEHHS M

NPUHATHE PEINCHMH; OpraHM3alys | UHBECTHPOBAaHHS, MCXOAA M3 CTElEHH

u YIpaBJIEHHE | pUCKA M BOZMOXKHOCTH €r0 MUHHMH3AIIHH;

MPOM3BOJICTBEHHBIMH IIPOLIECCaMH | OLIEHMBATh Oyaymnue AeHeKHbIE IIOTOKH 110

Ha TPEANpPHATHAX; COBPEMEHHBIC | BKJIaJaM, KPEOWTaM, HHBIM (DPHHAHCOBBIM

MOJXOBI K MOBBIIICHHUIO | HHCTPYMEHTaM;

MPOM3BOAUTENLHOCTH U | COCTaBIIATH JINYHBIA (YUHAHCOBBIM TLIAH.

ONTHMH3AIIH PECYPCOB.

Mopgyns 16 — Iudpopoit

OtBeTcTBEHHBIH 3a MOAyb — AoreHT Crarienko JLT .

Hagpixu:

— TIOCTPOCHHMSA aJTOPUTMOB M NPOTPaMM I PELICHHS KOHKPETHBIX 3a7ay Ha OCHOBAHWH TPHHIIUIIOB
CTPYKTYpPHOTO NPOrpaMMHPOBAHMsA; MPOSKTHPOBAHUA M peaau3ali 3()(PEKTUBHBIX CHCTEM XPaHEHHS U
00pabOTKH JaHHBIX Ha OCHOBE IIOJyYEHHBIX 3HAHHWM; IIOCTPOECHHs NPHIIOKEHHH Ha OCHOBE TIPHHLIMIIOB
O0BEKTHO-OPUEHTHPOBAHHOTO IIPOTPaMMHPOBAHHS,  IIPAKTHYECKOrO MPUMEHEHHsS HHCTPYMEHTAIBHBIX
CPEACTB BH3YaJIbHOI'O ITPOEKTUPOBAHHUSA

—  A3BIKM NPOrpaMMMpPOBAHMs, THIIOB JaHHBIX, OIEPalldii, OIEpaTOpPOB A3bIKa MporpaMmMupoBanus C,
paspaboTkM  mporpaMM ¢ MCIONB30BAHHMEM  IIOANPOTPaMM, CTAHJAPTHBIX  MOIyJeH,  CTHIS
IPOrpaMMHpPOBAHHs, MIOKa3aTeIeH Ka4yecTBa IPOrpaMMHUPOBAHHS, METOJIOB  OTJIaAKd M  HCHBITAHUS
NporpaMM, OpraHM3alliH MaMsTH M a[pecalud, pa3paboTKH IPOrpaMM C HCTIOJb30BAHHEM YyKa3aTelel,
0co6eHHOCTeH POrpaMMHUPOBaHUs Ha s3bike C++

—  TPaKTHYECKHEe HABBIKK MO paboTe ¢ COBPEMEHHBIM IIPOrPaMMHBIM OGECTIEYEHHEM M YMEHHIO HX
KCIIOJIb30BAaTh B IIPEIMETHOM 00JIacTH

— O3HAaKOMJICHHE M pa3BuTe NpOGECCHOHATBHBIX HABHIKOB M YMEHWH aJMHHHCTPHPOBAHM,




TIOCTPOEHHS ¥ (hyHKLMOHMPOBaHHs 6a3 JaHHBIX W KOPTIOPATHBHBIX HH(OPMALHOHHEIX CHCTEM Ha OCHOBG

TEXHOJIOruii kommanuu Oracle.
— JS3pIkM  cueHapueB

-TIOJTyYC€HWe 3HAHHMH, YMEHHWH ¥ HAaBBHIKOB,

CBA3aHHBIX pa3paboTkoi

COBPEMEHHBIX Web-TEeXHOJIOTHH M BO3MOXKHOCTEH IS OPraHM3aL|K Web-CII0)KHOro uHTepdeiica

HudopmarmonHo- Beenenwe B wH(pOpMarmoHHO- | 3HaTh: Jlexmmwy, B o6seme | OcHossl CAITP/ 3D
KOMMYHHKALMOHHbIC | KOMMyHHKaUMOHHbIe —TexHonorm | [lomutuky u  crpatermu  BHempeHus 71abOpaTOpHbIE | MIKOJHHOH MOJZIETMPOBaHHE
TexHonorud - 5 | (UKT); apXuTeKkTypa COBpeMEHHBIX | MHHOBALIHIA, uudposas rpamorsocte u | CPO, CPOII MPOrpaMMBI:
KPeIUTOB, 9K3aMeH, 4 | KOMIBIOTEPHBIX cucteM; | obpazoBaHMe;  MOGWIbHOE  0ObyueHwe; HuH(pOpMaTHKa,
roga ‘ oInepaluOHHbIe CHCTEMBI U | O0auHble TEXHOJIOTMM B 0Opa3oBaHHMY, MaTeMaTHKa  ©

TIPUKJIaTHOE nporpaMMHoe | pasHoobpasme yueOHbIX aTgopm bmuka.

obecriedeHre; OCHOBBI PabGoOTEI B | YMeTh:

CEeTeBOH cpele M  HHTEpHeT- | - peamm3oBbiBate WMKT B rioGaibHOM

TEXHONIOTHH; a3kl JaHHBIX M | OGYYeHHH, OATOTOBKE, NIEPENIOATOTOBKE 1

CHCTEMBI yIIpaBlIeHHs UMH; | TIOBBILIEHUH KBATH(DHKALIUY;

OhHCHbIE MaKeThl M CpeACTBa | - paGoTaTh ¢ 6a3OBBIMH KOMIIOHEHTAMH

aBTOMAaTH3aIMH (pPOBOI rPaMOTHOCTH;

JOKyMEHT0000pOTa; OGNIa4Hble | - TNPUMEHATh JOPOXKHYIO KapTy s

TEXHOJIOTHM M HX NpPUMEHEHHE B | MOGWMIHLHOIO o0y4eHus1, Y4eOHBIX

obpa3oBaHMM W HayKe; OCHOBHI | miaTopM B obydyeHnn,  006Ja4HBIX

aJIrOPUTMH3ALUH H | TEXHOJIOTHH B O0yYEHHH.

IIPOrpaMMHUPOBaHHS;

UH(pOpMalMOHHas 6e30MacHOCTh W

3almra JaHHBIX;

KOMMYHMKALUOHHBIE TEXHOJIOTHH:

SJIEKTPOHHAsA 110YTa, MECCEHDKEPHI,

BUZICOKOH(EPEHIHY;

MYJIbTHMEIUNHBIE TEXHOJOTHH H

pabora c¢ rpadukoi, aymmo wu

BUJICO; 3JIEKTPOHHOE OOydYeHHE H

JMCTaHIIHOHHBIE 00pa3oBaTeNbHBIE

TEXHOJIOTHH; COLHMAIbHBIE CETH H

mudposast KyJIbTypa;

uHHOBanmoHHele UKT B Meauuune,

Hayke H  IPOMBIILUIEHHOCTH;

COBPEMEHHBIE  TEHHEHIMH W

HEePCIEKTHBbI pa3BUTHA

HUH(POPMAITMOHHBIX TEXHOJIOTHH.
OcHOBBI OcHoBHbIE HaIpaBJIeHUA ¥ | 3HaTb: alrOPHTMBI MAIUWHHOTO O6ydeHus, | Jlekuum, Hudopmammonso | OCHOBEI  HayuHBIX
HCKYCCTBEHHOTO KoHemmu  WU. OCHOBHBIE | IDHHIUIBL paboThl HEMPOHHBIX ceTel H nabopaTtopHbie | - HCCIIeIOBAHHM,




WHTEJUIEKTa - 3 | obmact MM: mammaHOE 00ydenue | riryGokoro obydyenus, metoasl o6paborku u | CPO, CPOIT KOMMYHHMKAIMOHH | JlunmoMupoBanue
kpeauta, dk3amed, 4 | (ML), 0o6paGoTka €CTECTBEHHOTO | aHAIW3a  [JaHHBIX, HHCTPYMEHTH H bI€ TEXHOJIOTHH
roja sspika  (NLP),  kommblotepHoe | 6ubnuorexu mis paspaGorkud MM, ocHOBBI

3peHHe. TexHnonorun U | KOMIIBIOTEPHOTO 3peHHs W 006paboTku

HHCTPYMEHTHI: MPOTrPaMMHBIE | €CTECTBEHHOT'O S3BIKA.

MHCTpDYMEHTHI ©  Oubnmotekw, | YMeTs:

HMHJKEHEpHs JaHHBIX, pa3paboTka U
pa3BepTHIBaHUE HUH-cucrem.
IIpunoxeHus 5 3THYECKUE
Bompochl: npunoxenus WU B
pasIM4HBIX O00NacTIX, OSTHKA H
COLla/IbHBIE aCIeKThI nn.
MexauCIMIUIMHAPHBIE  aCTIEKTHI:
MeXAMCLMIUITMHapHEIe cBa3u UU.

Pa3pabatsiBath 1 00ydaTs MOIETH
MalIMHHOTO 00Y4YEHHs, BHIIOJHATE cOOp,
OYHCTKY, TpaHC(HOPMALIUIO U
BU3YaJIA3alMIO JAHHBIX JUIS TIOATOTOBKH K
MAaIlMHHOMY 00y4eHHIO, peaTi30BHIBATh
aJI'OPHTMBI i1 06paboTKH U aHAIH3a
n300paskeHH ¥ BU/IeO, BKITIOYAs 3a1a4M
KJIacCHU(UKAIMN W300paKEeHHIA,
oOHapyxeHHs1 00BEKTOB M CErMEHTAIHH.
ITpuMEHATH KOHBOJTIOLIMOHHBIE HEHPOHHBIE
cetd (CNN) 1u1s 3aa4 pacrio3HaBaHHs
06pa30B 1 06pabOTKH BU3yaJIBHBIX
JaHHBIX.

IIpumeHATH METOBI HHXKEHEPHUH JaHHbIX.
PemaTe npaktuueckue 3amauu ¢
ucronb3oBanuem UN.




Karanor npodeccroHalbHBEIX KOMIIETEHIMH OakaiaBpa TEXHHUKH U TexHosorui no OIT « ABToMaTH3aI|s TEXHOJOIHYECKHMX IPOIIECCOB M MPOU3BOCTB

Mooyne 3 — Mexanuka u mamepuanogeoenue
OTtBeTCTBEHHBIH 3a MOIYNb — CT.Ipenoaaparenb, Maructp lIunkeBud

HasbIku:

10 JUCIHTHUIIJIMHE «3.]'[61(! POTEXHUYECKHUE W KOHCTPYKIIMOHHBIC MaTCPpHAAJIBD)

T.A - BBIIIOJIHEHHS pacueTOB IPUMEHHUTENIFHO K MCIIONB30BAHUIO 3JIEKTPOTEXHUIECKHX U
KOHCTPYKITMOHHBIX MaTepHAJIOR;
- HCIIOJIb30BaHUsl OCHOBHBIX METAIUTMUECKUX U HEMETA/UIMYECKIX MaTepPHaJIOB B
3JIEKTPOTEXHUYECKOM IIPOM3BOJICTBE, 3 IMEHHO B 3JIEKTPUYECKUX MAIIHAX, alaparax,
CTAHIUAX ¥ ITOACTAHLIUAX.
10 TUCITHTUIHHE «MaTepHaIoBEICHHEY
- pacro3HaBaHUs M KJIaCCU(UKAIMM KOHCTPYKIIMOHHBIX M CHIPBEBBIX MaTepHAJIOB 10
BHEIIHEMY BUJLY, IIPOMCXOXKACHHUIO, CBOMCTBaM;
- To160pa MaTepHAIIOB 0 UX HA3HAYECHHIO M YCJIOBHAM SKCILTyATALIMH IS BBITIOIHEHHS
pabor;
- BBIOOpa M pacimi()pOBKHA MapKH KOHCTPYKIIMOHHBIX MaTEPHAJIOB;
- oIpeJieNIeHUs TBEPIOCTH METAJLIOB;
- OIIPEEIICHHS PEXKUMOB OT)KHTa, 3aKAJIKU M OTITyCKa CTaJIH;
- moi6opa croco60B U peKUMOB 00pabOTKH METAIOB (JIMTHEM, JaBIIEHHEM, CBAPKOW,
pe3aHueM) Ui H3TOTOBJICHHMS JIeTalIei;
- BbIbOpa MaTepHalioB Ha OCHOBE aHAIN3a WX CBOMCTB INpPH NPOEKTHPOBAHHUHM H3IEIHiA
MaITUHOCTPOCHHS.
JaexTporexanyeckne | OO6IIast XapaKTepUCTHKA MaTePHAIIOB — 3HaTh: Jlexumu, ®usuka 1 u 2, ABTOMaTH3HPOBaH
4 KOHCTPYKIIHOHHBIE K1accu(UKaLus MaTepHaIOB IO (PU3HKO- - KJIacCCH()HMKAITHIO METAJLIOB; npakTudecku | Teopernmueckue | HBIN
MaTepHaIbl - 5 XHMHYECKHM CBOMCTBaM, 00JIaCTH MPOLIeCC KPUCTAIUTH3ALAN e, OCHOBBI SIIEKTPOIIPUBOA/ O
KPeIHuTOB, 3K3aMeH, 4 | IPUMEHEHUS B SJIEKTPOTEXHUKE U MeTaiuioB; Bubl kpuctaummueckux | CPO, CPOIl | 37eKTPOTeXHHK | eKTPHYECKHid
roaa 3JIeKTPOHUKE. JIMAIEKTPUKH — BHIBI, PelIeToK; " MIPUBOJ
3JIeKTpUYecKast IPOYHOCTb, - coiicTBa Fe-C cruiaBoB u MEeXaTOPHHBIX H
JIUBJIEKTPHYECKHE TIOTEPH, 0COOEHHOCTH IIBETHBIX METAJLUIOB; POOOTOTEXHUYECKHU
SKCIUTyaTanuH. IIpoBoAHIKOBBIE MaTepHaibl | - MAPKUPOBKH CTaJIel U YyTyHa, X CHCTEM,
— Mé€lb, AIFOMUHUM, CIUTaBBL; JJIEKTPUYECKasi | IBETHHIX METAJIOB H CIUIABOB; JIuneiiHbIe
M TeIUIOBas IIPOBOAUMOCTD, MEXaHUIECKHE - 006J1aCTh MPUMEHEHHUS CILIABOB; CHCTEMBI
CBOMCTBA, 001aCTH IPUMEHEHHS. - 3aBUCUMOCTh COTIPOTHBIICHUS aBTOMAaTHYECKOIO
CBepXnpOBOTHUKH — (PU3HIECKHE OCHOBEI MPOBOJHUKOBBIX MaTEPHAIIOB OT peryJIupoBaHuA,
CBEpXIIPOBOJUMOCTH, KpUTHUECKHE pa3HbIX (HaKTOpPOB; Henuneiinsie
napaMeTpBbl, IPaKTUYECKOE HCIIOIB30BaHUE B | - MAPKUPOBKY MPOBOIOB U CHCTEMEI
3JIEKTPOTEXHHUKE U MEIUIIHHE. kabeneii; 001acTh MX MPUMEHEHHUS; aBTOMAaTHYECKOI'O
INTomynpoBoAHUKOBEIE MaTEPHAIIBI — - CBOMCTBA 3JIEKTPOHU3OJISIIAOHHBIX peryJIHpOBaHMs,
CBOMCTBa, NpUMECHAsI TPOBOTUMOCTD, MaTepHaJioB; OcCHOBBI THAPO H
TeMIepaTypHbIe 3aBUCHMOCTH, POJIb B - 3aBHCHMOCTb DJICKTPUIECKOM ITHEBMOATOMAaTHKH/




COBPEMEHHOM JJIeKTPOHUKe. MarHuTHbIe
MaTepHaibl — peppoMarHeTHKH,
JMaMarHeTUKH, TapaMarHeTUKH; MarHATHAs
TIPOHHIIAEMOCTb, TIETIIS THCTePe3Hnca,
TIPUMEHEHHE B STEKTPUYECKUX MaIlIMHAX U
YCTPOMCTBAX.

TIPOYHOCTH 3JIEKTPOH3OIISLIMOHHBIX
MaTephajioB OT XapaKTePHCTHK;

- BJIEKTPOIIPOBOTHOCTb
ra3000pa3HbIX JUAIEKTPHKOB;
3aBHCHMOCTB DJIEKTPUYECKOM
NIPOYHOCTH ra3a OT Pa3JINYHBIX
(akTopoB;

- (haKTOpBI, BIHUSIONIAE HA
3NIEKTPUYECKYIO MMPOYHOCTh
JKHUAKHX TAIEKTPUKOB;
JOCTOMHCTBA Ml HEIOCTATKH
KUAKHAX TUSTEKTPHKOB;

- (U3UKO-XMMHUYECKHUE H
TeMIepaTypHbIe XapaKTePUCTUKH
TIOJIUMEPOB; POJIb TOJTMMEPOB B
SIIEKTPOTEXHHKE;

- JOCTOMHCTBA M HEJOCTATKH
IUIacTMAacc; 001acTh HX
NIPUMEHEHHS;

- MapKHUpPOBKY JIaKOB, SMaJIeH,
KOMIIayH/IOB; OCHOBHBIE
TpeGoBaHMS K HUM; 0061acTh UX
NPUMEHEHHS;

- Ha3HaYEeHHE BOJIOKHUCTHIX
MaTepHAJIOB; CIIOCOOBI IOBBIIICHUS
UX SJIEKTPHYECKO# IPOYHOCTH;

- KJ1acCH(UKaIHIO
9JIEKTPOU3OJISILIAOHHBIX
MaTepHUaJIOB Ha OCHOBE CIFOJIBI;

- KJIaCCHU(pHUKALIHIO
9IEKTPOTEXHUIECKOH KePaMUKH U
cTekIa; 00 UX 3IEeKTPUIECKOM
IPOYHOCTH;

- OCHOBHBIE XapaKTePUCTHKU
MarHUTHBIX MaTepPHAJIOB;

- 0 TEXHOJIOTHH dJIEKTPUIECKON 1
ra3oBOM CBapKy; .

- IpHCaJOYHbIE MaTepHAIBI;
XapaKTePUCTUKH MATKHX H
TBEPIBIX IPHIIOEB;

T'unpo- "

TTHEBMOIIPHBOL
poboToTeXHHYECKH
X KOMIUIEKCOB,
MomnTax 34
9KCIUTyaTalus
CHCTEM
aBTOMAaTH3aIy/
MomnTax "
SKCIUTyaTalus
MeXaTPOHHUKH "
poOOTOTEXHHKH




- COpPTaMEeHT MPOKaTa;
- IPEeMMYIIIECTBA ¥ HEIOCTaTKU
BCEX BHIOB 00pabOTKH METAJIOB U
HeMEeTaJUIMIEeCKHX MaTepHalIoB;

- TpebGOoBaHHUA K IpoLeccy
06paboTKH MeTa/LIOB U
HeMEeTaJUIMIEeCKUX MaTepHaJIOB.
YmMers:

- 1aBaTh XapaKTEePUCTHUKY CILIaBa B
3aBUCHMOCTH OT COCTaBa;

- KJTacCH(pUIUPOBATh
NPOBOJJHUKOBbIE MaTepHAIIBI;

- pacmi(pOBHIBATH MapKH
TIPOBOJIOB M Kaberei;

- OMpeNeINATh MEKTPHIESCKYIO
MPOYHOCTH HJIEKTPOH30JIAIIHOHHBIX
MaTepHaIoB;

- paboTats ¢ Tabiumamu BeIOOpa
ra30BbIX U KHUIKHX JUIEKTPUKOB
JUTS IPAKTH9eCcKoi paboThI;

- KJIaCCH(HIPOBATH MOJIUMEPHI TI0
Ha3HaYeHHIO;

- KJIaCCU(pHUIIUPOBATh BOJIOKHHCTHIE
MaTepHaJIbl [0 MPOUCXOXKICHHUIO;

- OIpeAeIATh TUIl MArHUTHBIX

MaTepHalIoB;
- BEIOMpATh MPUMIOHU U (UTFOCHI;

- HCIIOJIB30BaTh HOBeHIIMe
JOCTHXKEHHUS B
9JIEKTPOMATePHATIOBECHUS  [UIS
pa3BUTHSA NpoQeccCHOHAIBHBIX
HaBBIKOB.

- aHAJIU3HPOBATh
NPOU3BOACTBEHHbIE CUTYallHH;

- IPUMEHSATh TeOpeTHYECKHe

3HaHUA IO 3JIEKTPOTEXHUYECKHM
MarepuaiaM B Npo¢ecCHOHATBHOM
pocte

MarepnaJjiosenenne -
5 kpeaARTOB, IK3aMeEH,

Brenenue. Crpoenne  u CBOMCTBa
MaTepraioB. OCHOBBI CTPOEHHS M CBOWCTBA

3HaTh:
- OCHOBHBIE BUIbI

Jlexiun,
TIPAKTHYECKH

®uzuka 1 12,
Teoperuieckue

ABTOMaTHU3HPOBaH
HBIH




4 roga

MaTepHUasoB. duzuyeckue CBOMCTBa
MaTepHajoB.  OJIEKTPHYECKHE  CBOMCTBa
marepuanoB. IIpoBogHMKOBEIE MeAb H

alUIIOMUHHAN. XapaKTepUCTUKH U MPOLECCHI,
MPOTEKAIOIE B MAarHUTHBIX MaTepHalax.

Texaugeckn YHUCTOE KeJe30 U
DIIEKTPOTEXHUYeCKass ~ CTaib.  MarHuro-
MSITKHe CILIaBBI. MarHuroTBepabie
MaTepHaIbL. OIeKTpONpPOBOJHOCTh
ZIUDIIEKTPUKOB.

Cnocobel ~ HM3MepeHHs  JIEKTPUYECKHX
XapaKTePUCTUK IUIIEKTPHKOB.

MexaHu4ecKkue, TEIUIOBbIE XapaKTEPHCTHKHU
U crnocobbl ux u3MepeHuil. Dusmko-

XUMHYECKHUE XapaKTepUCTHKH
3IIEKTPOU3OJIALIMOHHBIX MaTEepHAJIOB.
®apdopopsie H30JIATOPHI.
ONeKTPONPOBOAHOCTS  HOJIYIIPOBOJHHKOB.
IToyTripoOBOTHUKOBEIE MaTepHaIbl.

OJIeKTpOYTOJIbHbIE MaTepHalbl U H3JeNUsI U
ux cBolictsa. [Ipumon, ¢umockl, kiien.

KOHCTPYKLIIMOHHBIX M CBHIPHEBHIX,
MeTAUTHYECKUX "
HEMETAJUINYECKNX MaTepHaJIOB;

- KiIaccH(UKanWio,  CBOMCTBa,
MapKHUPOBKY H obnactpb
NIPUMEHEHHUS  KOHCTPYKIIMOHHBIX
MaTepHaJIOB, IPUHIIMIIEI HX BEIOOpa
JUIS IPAUMEHEHHS B IPOM3BOJICTBE;

- 0COOEHHOCTH CTpOEHHH,
Ha3HAYEHHUS U CBOMCTBA Pa3IMYHBIX
MaTepHaoB;
- BHOBI 00pabOTKH Ppa3IMYHBIX
MaTepHaoB;
- TpeGOBaHMS K  KadecTBy

00paboTku meTaneit;

- BUJIbI M3HOCA JIeTaJIel H Y3JI0B;

- KIaccH(pHKalMIO, CBOWCTBA H
06J1acTh TIPHMEHEHUS CHIPHEBBIX
MaTepuasoB;

- TpeOOBaHUSA TEXHUKH
6€301acHOCTH NIPH XPaHEHHUH U
HCIIOJIb30BaHUH Pa3IUYHbIX

MaTepHaJIoB
VYMmers:

- ONpedeNsiTh TWUN MAarHUTHBIX
MaTepHaJIOB;

- BEIOMpATh MPHUIION U (ITIOCHT;

- HCTIONIb30BaTh HOBeHIIHe
JOCTIDKEHHUS B
3JIEKTPOMATEPUAJIOBEACHUS IS
pa3BHTHUA npoheCCHOHAIBHBIX
HaBBIKOB.

- aHaJINU3HPOBATh

IPOM3BO/ICTBEHHBIE CHTYALIUH;

- IPUMEHSATh TeOpPeTHYECKUE
3HaHUS 10 DJIEKTPOTeXHHYECKHM
MarepuaiaM B Ipo(ecCHOHATHLHOM
pocre.

c,
CPO, CPOIT

OCHOBBI
AJICKTPOTEXHUK
u

3JIEKTPOTIPHBO/ T
€KTPHYECKHA
NPUBOJ
MEXaTOpHHbIX  H
PpOOOTOTEXHUIECKH
X CHCTEM,
Jluneiinsie
CHCTEMBI
aBTOMaTHYECKOTO
peryJIupoBaHus,
Henunetinsie
CHCTEMBI
aBTOMAaTHYECKOI'0
peryJIupoBaHus,
OcHOBHI THAPO H
ITHEBMOATOMAaTHKH/
I'mnopo- H
ITHEBMOIIPUBOA
poboTOTEXHUYECKH
X KOMIUIEKCOB,
MoHnTax U
SKCILTyaTalys
CHCTEM
aBTOMaTH3aLuK/
MownTax 51
SKCILTyaTalus
MeXaTPOHHUKH U
POOOTOTEXHHKH

Mooynwb 4 - Dnekmpomexnuka u 31eKmMponpueoo
OTBeTCTBEHHBIN 3a MOYJIb —TiperiogaBaTelib I ajanun A.O.

HaBpiku:
[0 JUCLHUIUIMHE «DJIEKTPOHUKA)




pellleHrs KOHKPETHBIX 3a/a4 IyTeM BbIOOpa 060pyNOBaHMA M3 KaTaloOroB MIHM pa3paboTku
SIIEKTPOHHBIX TEXHHYECKHMX CpEICTB; BHIOOpAa KOHTPOJIBHO-U3MEPHTENBHBIX NMPHUOOPOB it
U3MEPEHHM, aHaIM3a HAYYHO-TEXHHYECKOM JIMTEpaTypbl, MOJEIHPOBaHHMSA pPaboThI
SIIEKTPOHHBIX CXEM; MOJIB30BAHMS KOHTPOJIBHO-H3MEPHTETEHBIMY IPHOOPaMH.

mo  aucumiuidHe _ «IIpOMBIIUTeHHAs  IEeKTPOHHWKA»: BIANE€HHSA DIEKTPOTEXHHYECKOH
TEpPMHHOJIOTHEW (Ha3BaHWe, MOHATHE, 0003HaueHHe, €AWHUIIBI M3MEPEHHS M COOTHOIIEHHMS
MeXIy HHAMH), aHaIW3a Iieleidl IMOCTOSHHOIO TOKa M IEPEMEHHOTO TOKa BO BPEMEHHO H
YAaCTOTHOM 00JIacTsX; aHaJIM3a, pacyeTa U HKCIIEPHMEHTATBHOI0 UCCIIEIOBAaHMS; IIPOBEICHHSA
aBTOMATHU3MPOBAHHOIO SKCIIEPHUMEHTA B JIAGOPaTOPHH.

[0 JUCUHILUTAHE KABTOMATH3MPOBAHHBIH 3JIEKTPOIIPUBOI

0GOCHOBAaHHOIO  BBIOOpPa  pas3iMYHOTO  SJIEKTPOTEXHHYECKOro  obopymoBaHHMs A
3JIEKTPONPHUBOAOB OCTOSIHHOTO M IIEPEMEHHOT'0 TOKa;

pacuera W BHIOOpa SJIEMEHTOB aBTOMATHU3MPOBAHHOIO 3JIEKTPONPUBOJA IIOCTOSHHOIO H
MIepPeMEHHOTO TOKa;

HaJIQJIKA ¥ 3KCIUTyaTalldk CHCTEM aBTOMATH3HUPOBAHHBIX HJIEKTPONPHUBOAOB IOCTOSHHOIO H
NIEPEMEHHOT0  TOKa  IPOM3BOJACTBEHHBIX  YCTaHOBOK B  PasiM4YHBIX  OTPaciax
HPOMBIIUIEHHOCTH

0 JUCIMILTHHE «DIEKTPHYESCKHUI PUBOJ MEXaTOPHHBIX M POOOTOTEXHUIECKUX CHCTEM
BJIajIEHHA TEPMHUHOJIOTHEH B o61acTi aBToMaTH3upoBaHHoro OIT;

moucka uadopMmarmu no J11 B cipaBoYyHOI HMTEpaType;

NpHUMEHEHHs MOTyYeHHOM MH(OPMALMH IIPU NMPOEKTHPOBaHUH U BeiGope DI

0o aucimminHe «OCHOBBI THAPO M THEBMOABTOMATHKID)

NPOEKTHPOBAaHUA OOBEKTOB NPO(GECCHOHATPHON MAEATENIBHOCTH C YYeTOM OCOGEHHOCTEH
IMAPO-H THEBMOANTIAPATOB M MAIIMH, BXOASAIIUX B IPOSKTHPYEMOE U3/1eIMe HITH KOMILIEKC
0o auciuinae «CUapo- ¥ HTHeBMONPHBOJ POOOTOTEXHUYECKUX KOMILIEKCOBY

- ompepeneHAs S(P(HEKTHBHOrO NPOM3BOJCTBEHHO-TEXHOIOTMYECKHE DEXKHMa paboThl
00BEKTOB POOOTOTEXHHKH C Y4ETOM ONTUMAIBHBIX PEKMMOB IPUBOAUMBIX UMH B IBI)KECHHE
TMAPABIAYECKUAX YCTPOMCTB MM KOMILIEKCOB

- pellleHUs 3aa4 C NPUMEHEHHEM 3aKOHOB JKHUAKOCTH, HAXOJAIIEHCS B COCTOSHAM TOKOS U
JBIKEHHUA.

- ompejeNeHHs OCHOBHBIX ITapaMeTpoB OOBEMHOro I'MAPONPHBOJA M IHEBMO-IIPHUBOAA IO
THIPABIMYECKUM U ITHEBMATUYECKHUX CXEMaM.

JJIeKTPOHHKA - S BcriomorarenbHele, MacCHBHBIE 3JIEMEHTHI | 3HATH ycTpoicTBo | Jlexkumuy, Ou3uka 1 12, ABTOMaTH3UpPOBaH

KpeanTa, 3K3aMeH, 4 3JIEKTPOHHBIX CXEeM. Pe3ucTopsl, | HOMYIPOBOJHUKOBBIX  IpHOOpPOB, | 1abopaTopH | Maremaruka 1 u | Hbli

roaa KOH/IEHCATOPBI, KATYIIKH HHAYKTHBHOCTH, | OCOOEHHOCTH %} OCHOBHBIE | BIE, 2, 3NIEKTPOIIPUBOL/
TeH30pe3ucTophl U ap. [TomynpoBoaHEKOBEIE | apaMeTpbl AU depeHIMaNbHbIX U | IpakTHiecku | TeopeTudueckue | DIeKTpHYECKHMH
JHOIBI, UX XapaKTePHCTHKHA U IIapaMeTphl. | ONEepPalMOHHBIX ycuIuTenet, | e, OCHOBBI TIPUBOJ
Bunonspasie TPaH3UCTOPHI. Iloneswie | ocaoBHble nHGpoBbie ycrpoiictBa | CPO, CPOII | sneKTpOTEXHMK | MEXaTpPOHHBIX  H
TPaH3UCTOPBHI. Tupuctopsl. | YMeTh CTPOMTh MHOIOKAacKaJHbIE H. pOOOTOTEXHUYECKH
®doTosneKTpruYecKre npUOOpBL. | YCHIHNTEIH, - pearonye X CHCTEM,




OnTO3/1eKTPOHHbBIE YCTPOHCTBA. Y CHIIMTEIH. | YCHIMTEIH, T€HEPaTOPBI MukpornponeccopH
ABTOreHepaTopsl ~ CHHYCOHHATBHBIX M | JIEKTPHYECKUX KoJleOaHmi, bl¢ KOMIUIEKCH B
MMITYJIbCHBIX ~ Kojiebanmii.  Jlormdyeckwe | CHHTE3WpOBAaTh pa3jIMYHbIE Y3JIbI cucremMax
9JIEMEHTBI: «A», «HJIA», «HE». | nu¢poBBIX yCTPOUCTB aBToMarm3an/M
KomOuHaIOHHEIE JIOTHYECKHE YCTPOMCTBA. HMKPOKOHTPOJLIEPHI
ITocnenoBatenbHbIe IOTHYECKHE YCTPONCTBA. U  TIpOorpaMMHbIE
IMudpo—ananoropeie W aHAJIOro—IH(pOBHIE cpencTsa
npeobpa3oBaTeny. yIpaBieHHUS,
IIporpammupoBanu
€ KOHTpOJUIEpPOB B
aBTOMaTH3aLuy/
HudopmanmoHHbe
CHCTEMBI B
MeXaTpOHHKe u
poboToTexHuKe,
JluckpeTHble
CHCTEMBI
ynpasnenus/LHudp -
OBbIE CHCTEMBI
aBTOMaTHYECKOIr0
yIIpaBJIeHUs,
JumnomHOe
NPOEKTHPOBaHHE.
IIpoMbInIeHHAS IlomynpoBoHYKOBBIE TPHUOOPH! C OXHUM P — | 3HATH: Jlexmyn, Ouspxa 1 u 2, ABTOMaTH3MpOBaH
3JIeKTPOHHKA - 5 1 nepexonoM. TpaH3ucTopbl (OMIONAPHBIN, | - YCTPOWCTBaM, XapaKTepHCTHKaM | jabopatopH | Maremarvka 1 v | Hbli
KpeanuTa, 3K3aMeH, 4 nonesoii, BTU3 (IGBT)). Ilepexmoyaromue | u napaMeTpam | ble, 2, 3JIEKTPONPHUBOLY/
roaa MPHOOPHI (maamCcTOp, TPUHHCTOP, | MOJYIPOBOAHMKOBEIX NPHOOPOB M | mpakTH4eckd | Teoperudyeckue | DiekTpHyecKmii
cuMHCTOp). ONTORIEKTPOHHbIE INPHUOOPHI | HHTETPABHBIX CXEM; e, OCHOBBI IPUBOJ
(¢oroconporuieHwue, doromuon, | - pexumam pabotel, ocobeHHOCTIM | CPO, CPOII | 31eKTPOTEXHMK | MEXaTPOHHBIX M
CBETOAMON, OIITPOH). YcunurenbHble | SKCIUTyaTaLlUH, IIPUMEHEHHIO H. poOOTOTEXHHYECKH
KacKazipl AIIEKTPUYECKUX CUTHAJIOB. | ITOJIyIPOBOJAHMKOBBIX NPHOOPOB M X CHCTEM,
HnTerpanbHbie CXEMBI. BropuyHbie | HHTErpajJbHBIX CXEM; MrkponpoueccopH

WCTOYHMKM IHTaHWA. MIMIynbCHBIM pexuM | - 9KCIIEPUMEHTATEHOMY Ble KOMIUIEKCHl B

pabOTHI MOYTIPOBOJHUKOBBIX IPHOOPOB. HCCIIE/IOBaHHIO cucTeMax
IIOJTYTIPOBOTHUKOBBIX TPHOOPOB aBToMaTm3anu/M
YCTpOHCTB HKPOKOHTPOJLIEPHI
VYMmeTh: M  [porpaMMHBIE
IPOU3BOJWTH  pacd&Thl  CXeM cpencTea
BBIIPSMIICHUS. ~ OAHOGA3HOTO U YTIpaBJIeHuU,
Tp&X(a3HOTO TOKOB. ITporpaMmupoBanu




€ KOHTPOJUIEpOB B

aBTOMaTH3aIn/
Hudopmanmonssie
CHCTEMBI B
MeXaTpOHHKe "
poboTorexHuke,
JuckperHsie
CHCTEMBI
ynpasnenus/Llucdp
OBEIC CHCTEMBI
aBTOMAaTHYECKOTrO
yTIpaBJICHHS,
Jummomuoe
MPOEKTHPOBaHHE.
ABTomMaTu3upoBanHbl | OCHOBBI MEXaHUKH 3JIeKTponpuBoOja. | 3HaTh Jlexiym, Teopus mamme | IIpoexTrpoBanue
ii 3siexTponpuBoa - S | CraTuueckue XapaKTEPHUCTHKH | CXEMBI peieHus1 cUcTeM | 1abOpaTOpH | M MEXaHU3MOB, | CHCTEM
KpeaHuTa, JK3aMeH, 9JIEKTPO/BUTATENIEH MOCTOSTHHOTO U | aBTOMaTH3HPOBAHHOIO bl€, ONeKTpOTeXHHY | aBTOMATH3allHy,
KypcOBO# npoekT, 4 nepeMeHHOro Toka. IIyck M TOpMOXKEHHE. | BIIEKTPOIPHBOAA; ocHoBHeie | CPO, CPOII | eckue u IIpoexTrpoBanue
roaa VnpasieHue KOOpIWUHATAMHU B | obopyznoBaHME 3IIEKTPONPHUBOJIOB; KOHCTPYKLMOHH | MEXaTPOHHBIX  H
9JIEKTPOIPHBOJAX MTOCTOSTHHOT'O M | IPUHLMITBI  TIOCTPOEHUS CHCTEM 3% po6OTOTEXHUYECKH
MEePEeMEeHHOTr0 Toka. IlepexoiHbie MpoNecCchl | aBTOMAaTU3HPOBAHHOIO Marepuaib/Mar | X CHCTEM,
B SJIEKTPOIPUBOJIAX, SHepreTHYeCKHe | SIeKTPOIPUBOIA epHaloBelleHHe, | ABTOMaTH3alMs
MOKa3aTelli U yIpaBJIeHHUE. MpEe/ICTaBIEHHEe O IPAKTHYECKUX TeopeTnueckue | TEXHOIOTHYECKHX
peaybHbIX IIPOMBIIUIEHHBIX OCHOBBI NpOLIECCOB u
SJIEKTPOIIPUBOJAX M  3aKpelHTh 9JIEKTPOTEXHHUK | POU3BOJICTB,
MOJTy4eHHbIEe 3HaHUA 00 OCHOBHBIX H, ITpoMeineHHbIe
3aKOHOMEPHOCTSAX, CBOWMCTBEHHBIX OnexkTpoHuKa/ pobOTHI 7}
CITO)KHBIM 9JIEKTPUIECKUM ITpombiieHHast | pOGOTOTEXHUYECKH
CHCTEMaM 3JIEKTPOHHUKA, e KOMILIEKCEI,
YMmetb BBITIOJTHATH pacyeTsl OJIEMEHTHI U JumnnomHOe
rapamMeTpoB 3JIEKTPONPHBOJIOB; yCTpOWHCTBa NIPOEKTHPOBAHHE.
BBIOHpATh CXeMbI aBToMaTHKH/ Te
3JIEKTPONPUBOJIOB; BBITIOJIHATD XHUYECKHE
TPHHIUITAAIIBHBIE  DJIEKTPUYECKHUE cpexcTBa
cxembl cucrem Ol cUCTeM
yHIpaBJieHHs
DJleKTpHYeCKHH OO6mue CBeeHU O NPUBOJAX MEXATPOHHBIX | 3HATh: Jlexuyn, Teopus mammue | [IpoekTupoBanme
NPHBOJ MEXaTOPHHBIX | H POGOTOTEXHHMYECKHX YCTpPOMCTB. |- TIPUHLIUIIBI MOCTPOCHUS | 1abOpaTOPH | M MEXaHH3MOB, | CHCTEM
H po6OTOTeXHHYECKHX | DJIEKTPUUECKHU NTPUBOA Ha Oa3e JBHMraTesiell | IPMBOJOB M HMX  OTAENBHBIX | bI€, OJNEeKTPOTEXHHY | aBTOMAaTH3aLUH,
CHCTEM - S KpennTa, moctosiiHoro toka (JIIIT). O6mme Bompock! | smeMeHToB M Moxayied, Bkmodas | CPO, CPOIT | eckue u IIpoekTrpoBaHKe




IK3aMeH, KypcoBoii TEOPMM  MAallMH  IIGPEMEHHOTO  TOKa. | HH(OpMAalMOHHEIE, KOHCTPYKLIMOHH | MEXaTPOHHBIX H
HpPOEKT, 4 roxa OneKTprYeCcKuit MIPUBOL Ha 6a3e | syIEeKTpOMEXaHHYECKHE, 13 POOOTOTEXHHYECKH
aCHHXPOHHBIX JIBHTATEIICH (Al). | ruppaBmHyYeckue, MaTtepuais/Mart | X CHCTEM,
OneKTprYecKui TIPUABOL Ha 6ase | DIEKTPOTHAPABIMYECKHE, epuaJioBe/ieHHe, | ABTOMaTH3aLUA
CHHXPOHHBIX JIBUTaTeNIeH (CII). | omexkTpoHHBIE  YCTpOMCTBA  H Teopernyeckue | TEXHOJIOTHYECKHX
OnexTprdecKuii TIPUBOJ Ha 6aze | cpexncTBa BBIYHCITUTEITHHOM OCHOBBI MPOIIECCOB 71
6eCKOJIIEKTOPHBIX [JBHTaTelled MOCTOSHHOTO | TEXHHKH; 3JIEKTPOTEXHUK | NIPOM3BOJICTB,
toka (BJIIT). Onexkrpuueckuii NpUBOA Ha | MPUHLMIIOB, METOOWK pacdera H H, IIpoMbiiieHHBIE
6aze  maroBeix  gsuratenedi  (LIIJ). | mpoekTUpoBaHKMS TIPHBOAOB M HX OnexTpoHuKa/ po6OTHI 51
HcnonmHuTtenbHbIe MEXaHHU3MBbI | OTHENIbHBIX 3JIEMEHTOB, M MOJIYJIei [IpompimieHHass | poOOTOTEXHHYESCKH
MHUKpOIIepeMeIeH A Ha OCHOBE | C HCIIOJIb30BAHHEM CTaHIAPTHBIX 3JIEKTPOHHKA, e KOMIUIEKCHI,
nmpe3okepamMuk.  IlpuBogpl Ha ~ 6ase | HCHIONHUTENBHBIX M YMPaBJIAIOMIMX OJneMeHTHI H JuruioMmHOe
37eKTpoMarHuTHEIX Myt (OMM). OCHOBHI | YCTPOMCTB, CPEICTB aBTOMATHKH, ycTpoiicTBa IIPOEKTHPOBaHHE.
MAaIIMHOCTPOUTENbHON ruzpaBiuky. O6mue | H3MepHUTeTbHOM H aBTOMaTuku/Te
CBEZICHMA O TWaponpuBoze. I'uapaBnudyeckue | BEIYACIUTEIBHOM  TEXHHKH B XHAYECKHE
YCWIMTENIA MOINHOCTH. I'MApOIIPMBOABI C | COOTBETCTBUM C  TEXHHYECKHM cpezncTBa
JIpOCCEIIbHBIM YIIpaBJIeHHeM. [ HIponpruBoabl | 3agaHHeM cucTeM
¢ 0OBEMHBIM yIIpaBJICHHEM. Vmers: YIPpaBIICHAS

- COCTaBIATh MAaTeMaTHYECKHE
MOJIEJIH TIPHBOJIOB U MX OTHEIBHBIX
9JIEMEHTOB W MOJyJIei, BKJIIOYas
HUH(OpMALIHOHHBIE,
SNIEKTPOMEXaHHYECKHE,
TH/IPaBIIHYECKHE,
3NIEKTPOTHAPABIHYECKHE,
9JIEKTPOHHBIE  YCTpOMCTBA  H
cpeAcTBa BBIYHCIIMTENBHOM
TEXHHKH;

- TPOBOJMTH SKCIEPHMEHTHI Ha
JEeUCTBYIOLIMX MakKeTax, oOpasiax

TIPUBOZIOB MEXaTPOHHBIX U
POOOTOTEXHHYECKHX CHCTEM IO
3aJaHHBIM MeTOIUKaM U
o6pabaTeiBaTh  pe3yibTaThl  C
TPUMEHEHHEM COBpEMEHHBIX
MH(OPMALMOHHBIX TEXHOJOTHH H
TEXHHYECKUX CPEICTB;

BBITIOJTHATD pacyeTsl U

INPOCKTHPOBAHHUE IIPUBOAOB U HX
OTACIIBbHBIX JJICMCHTOB H MOJIy.TICﬁ




C MCHOJIb30BaHHEM CTaHIAPTHBIX
WCTIOJHMTENIFHBIX M YIPaBIIAIOIIAX
YCTPOMCTB, CPEICTB aBTOMATHKH,

HM3MEPUTEIIEHOM H
BBIYMCIIMTEJIbHOM  TEXHHKH B
COOTBETCTBMM C  TEXHHYCCKHAM
3aJaHUEM
OcHOBBI 'HAPO H BeeneHHe B THAPO- M THEBMOaBTOMATHKY, | 3HAaTh TIPUHLIAIIBI pabotsl, | Jlexkuun, Teopust MamuH | ABTOMaTH3alHs
IHEeBMOABTOMATHKH - | (DM3MUECKHE OCHOBBI JBIDKEHHS JKHM[KOCTEH | TEXHHYECKHE XapaKTEPHUCTHKY, | 1a00OpaTOpH | M MEXaHWU3MOB, | TEXHOJIOTHYECKHX
5 KpeMTOB, 3K3aMeH, | M Ta30B, paGoume Cpejpl, HACOCHL M | KOHCTPyKTHBHBIC 0COOEHHOCTH | BIE, DneMeHTHI U TIPOLIECCOB 7}
4 ropa KOMIIPECCOPbI, THAPO- M IHEBMOLMIMHADSL, | 5JIEMEHTOB ~ CHCTeM  TIHApO- M CPO, CPOII | ycrpoiicTBa TIPOU3BOACTB,
THAPO- M THEBMOMOTOPHI, aKKyMYJIATODBI, | IIHEBMOABTOMATHKH; croco6bl aproMarusanuy, | IIpomblieHHbIE
GuILTpE W OCYIIWTENW, KiIanaHsl H | pealM3alliy JIOTHIeCKHX (yHKIMA Texauyeckue pobOoTHI H
JPOCCEIH, PEryIATOphl JaBJeHHUs, THAPO- H | yNpaBJICHUA CpeAcTBaMH cpencTsa POOOTOTEXHHYECKH
THEeBMOpeJIE, JIOTHYECKHE 9JIEMEHTHI | ITHEBMOABTOMATHKH; TIPUPOIY CHCTEM e KOMIDTEKCHI,
THeBMOABTOMATHKH, CXEMBI THIPOIPHBOJIOB | OIMMGOK BOCIIPOHM3BEICHHUA yTIpaBJICHUSL JuruioMHOE
¥ TTHEBMOIIPHBO/IOB, METO/IBI PETYJIMPOBaHUS | KOHTypa B KOTHAPOBAJIBHBIX MPOEKTUPOBAHHUE.
JTaBJICHU, pacxona %} CKOPOCTH, | CHCTEMaxX M METO[bl HX OLCHKH,
aBTOMAaTH3aLIUA TEXHOJIOTHYECKUX | MpaBHUJia BBITTOJTHEHHSA
MpPOLIECCOB, ~ NPUMEPHl  NPMMEHEHHs B | MPUHIMIMANBHBIX  CXEM;  CBA3b
MPOMBIIUICHHOCTH, MaTeMaTH4ecKoe | MEKIY 3JIeMEHTaMH "
MOJIEJTHPOBAHUE M PacyeT CHCTEM, CPE/ICTBA | MapaMeTpaMH THAPOCHCTCMEL, €€
M3MEpeHHs ¥ KOHTPOJIS (JATYMKH JaBieHus, | QyHKIMOHMPOBAHHE M COCTOSHHE
pacxona, YpPOBHS, TeMIIepaTyphl), | CHCTEMBI B LIEJIOM
CHTHAJM3al|s M  3aldTa, MOHTaX M | YMeTh BBIOMpATh cpencTsa
9KCILTyaTalys CHCTEM, TEXHUYECKOE | aBTOMATH3alli  ITHEBMaTHIECKUX
00CITy>KUBaHHUE U TUATHOCTHKA, | CHCTEM YIIpaBJIEHHA, OIpPeIeIiATh
6€30MMacHOCTh M YKOJIOTUYECKHE ACTICKTHI. TpeGyemble paboune mapameTpbl
MMHEBMAaTHYECKUX CHUCTEM
ynpaBjieHHs;  KIacCH(pUIMpOBaTh
THIPOYCHIUTEIH U
THIPaBIMYECKHE criesye
TIPUBOJBI o pa3TMYHBIM
K1acCH(HKAIMOHHBIM PHU3HAKAM
I'mapo- n OCHOBHBI€ TIOJIOKESHHS THIPABIUKA 1 3Harth: Teopust MamuH | ABTOMaTH3ALMA
NHEeBMONPABO/ runpocTaThKy: 3aKoH ITackans, ypaBHeHHS M | — COCTaB, IPUHIMIIBI ¥ MEXaHW3MOB, | TEXHOJOTHMYECKHX
poGOTOTEXHHIECKHX TPUHIIAIB Pa0OTHI THAPOMEXaHU3MOB. (yHKIIMOHUPOBAHHUSA ¥ OJneMeHTH U TPOLIECCOB 7§
KOMILJIEKCOB - 5 I'uaponpHBOABL: Ha3HAYCHHE, SKCIUTyaTalliOHHbIE 0COOEHHOCTH ycTpoiicTBa TIPOHU3BOJICTB,
KPEeAHTOB , 3K3aMeH, 4 | Kiaccuukaiws, CTPyKTypa, IPEMMYIIECTBA | 1 IapaMeTPEI JICMEHTOR aproMaru3anuy, | IIpoMblluIeHHBIE
roaa # HegocTaTku. Paboune JKUAKOCTH U T'H/IPABIHYECKUX H Texuugeckue pob6oTHI U




rugponuHud. Hacockl ¥ THAPOMOTOPBHI:
nIecTepeHHbIE, IUIaCTHHYAThIE, PafiuaIbHO-
aKCHaIIbHO-TIOpLIHeBbIe. | MApOIMIMHADEL:
BHU/IBI, pacyeT, IIPUMEHEHHE.
I'uppopacripeienuTeNny: 30JJ0THUKOBBIE,
KpaHOBBIe, Ki1anaHHble. PerynmupoBanue
THAPONPUBOJIOB: JPOCCENBHOE, 0OBEMHOE,
KOMOHMHHMPOBaHHOE; NOKa3aTeH KayecTBa U
paboTocnocobHocTH. ['uapoycunureny:
KJIacCH(UKALUS, TUIIHI (30JIOTHUKOBBIE,
COILIO-3aCJIOHKA, CTpYy#Has TpyOKa,
JIBYXKacKagHble). [[uKIoBble U TUCKPETHBIE
THIPONPHBOJIBI: CTPYKTYpa, IUKJIOT PaMMBI,
obact npuMeHeHus. [THeBMOIIPUBOIBL:
0COGEHHOCTH, JOCTOMHCTBA ¥ HEIOCTaTKH,
MaTeMaTH4YeCKOoe OIHCaHHE,
TTHEBMO/IBUTaTEIH, anmaparypa MoAroTOBKH

IMHEBMATHYECKHUX TIPHBOIOB
YCTpPOMCTBO, MaTeMaTHYECKHe
MO ONMCAaHHSA XapaKTEePHUCTHK
IMHAMHYECKHX HAaCcOCOB "
arperaTtoB Ha UX OCHOBE, a TaKoKe
cnocoObl  pacdyera moTpedIIEMOi
MOIIHOCTH i BhIOOpa HamboJee
BBITOJIHOT'O pexuMa
9KCIUTyaTallii  00OpyHOBaHUA C

ydetoM  (akTOpOB  SHEpro-u
pecypcocOepexeHH
VMers:

— WCIONB30BaTh MHHOBALIMOHHBIE
TEOpeTHYeCKHe W TpaKTHYECKHe
3HAHUA I COBEPIIEHCTBOBaHHS
KOMOHMHHPOBaHHBIX CHCTEM Ha Oaze
3JIEKTPO-M THAPONPHBOAA

cpencTea
CHCTEM
yTIpaBJIeHHA

poboTOoTEXHUYECKH
e KOMILIEKCBI,

JumiomHoe

MPOEKTAPOBaHHE.

BO3[yXa H YIPaBJICHHS. — TPOTHO3HPOBATH %}
aHAJIM3MPOBaTh  XapaKTePUCTHKU
THIPABIMYECKOr0  TNpUBOAA  Ha
CTaivU ¢dhopMupOBaHHS
THIPaBIAYeCKOi CXEMBI B
COBOKYITHOCTH € IIpHMEHSEMbIM
JIEKTPUYECKHUM IIPUBOJIOM
Hapbixu:

Mooynwe 5 — Mooenupoeanue
OTBeTCTBEHHEIH 3a MOy b — nipenoaaBatens ["ananun A.O.

= 06pa6OTKH OKCIICPUMEHTAJIBHBIX MJaHHBIX MW HCIIOJB30BaHHA HX PeE3yJIbTaTOB A

000CHOBaHHA nmapaMeTpoB MaTEMaTHYCCKUX Mozene;

- WCIOJIB30BaHMs IporpaMMHOro obecriedyeHus OBM mpu pa3paboTke MaTeMaTHYECKHMX

MOJIETICH.

MaremaTn4eckoe OCHOBHBI€ TIOHATUS TEOPUM MOAEIMUPOBaHUA. | 3HATH Jlexium, Marematuka 1 u | JIluneiinbie
MoOJAeJIhPOBaHHAE Hcropuss  mOSBIIEHHMS ~ MOJEIIMPOBAHHS. | METOMIbI pa3paboTku U | mabopatopH | 2, ®usmka 1 u 2, | CHCTEMBI
TEXHOJIOTHYEeCKAX IlonsTHe MOJIENH, MOJIETTUPOBAHUA, | UCCIICOBAaHUS  TEXHOJOTHYECKUX | bI€, Teopus aBTOMAaTH4eCKOIo
nponeccos — 4 afiekBaTHOCTH Mojend. llemm u 3amauM | MPoOIECCOB; METOAbI | NPAaKTUYECKH | MEXaHU3MOB M | PETYJIHMPOBaHU,
KpeAnTa, 9K3amMeH, 4 | MozenupoBanus. IIporecc MOIENMpOBaHHSA. | MATEMATHYECKOTO  ILIAHUPOBAHHA | € MaIIIHH. Hemunetinsie
roga Tumsr KJ1acCU(HUKALIH MOJIeNIeH. | SKCIIEPUMEHTOB CPO, CPOII CHCTEMBI

MarepuanbHble ((pU3HMYeCKHe) M UAeaTbHBIE | YMETh aBTOMaTHYECKOI0

Mozenu. KOTrHHTHBHEIC, COIEp)KaTeNbHbIE, | pa3pabaThiBaTh  MaTeMaTH4YeCKUe peryIMpoBaHUS,

KOHIIETITYaJIbHbIe, (opMalbHBIE MOJENH. | MOIENM  THUIOBBIX  IPOIIECCOB; [IpoexTrpoBanue

KomnbioTepHbIe MOIETH. COCTaBJIAThH IUIAHBI SKCIIEPUMEHTOB CHCTEM

OCHOBBI MaTeMaTHYeCKOTO MOJEIHPOBAHHUS. | IPH W3yYCHHUH MHOT0(aKTOPHBIX aBToMarm3auuu/[Ip




ITonsTHE MaTeMaTHYECKOH MOJEJIH.
MareMaTHYeCcKHue MOJEIH. Crioco05I
MOCTPOEHHsST MATeMaTHYECKHX  MOJENeH.
Oransl TIOCTPOCHHA MaTeMaTHYeCKHX
Mozesei

YucnenHoe  MmopenupoBanue.  Ilomsrue
YHCJICHHBIX METOJIOB. OcHOBHBIE
XapaKTepUCTHUKH  YHMCIEHHBIX  METOJOB.

Peluenue 3a1a4 YACICHHBIMH METOAAMHU
OnTuMu3alMoOHHble  Mojenu.  Meromsl
ornruMuzanun. LleneBas (QyHKIHMSA, CHCTEMBI
OrpaHMYCHHH. 3agaun JIMTHEHHOI' O
nporpammupoBanus (3JII1). TpaxcnoprHas
3amaya. IlemouncieHHoe MporpaMMUpOBaHHE
Crpykrypubie mozenu. Crpykrypa. Ceszu
MEXTY 2JIeMeHTaMH CHCTEMBI.
OpHEHTHPOBaHHbIE M HEOPHEHTHPOBAHHBIE
rpadsr. Mozema ceTeBOro IUIAHUPOBAHMA.
TaGnuuHbIe MOAEIN

VIMHTaLMOHHOE MOJEIUpPOBaHHE. 3anavyu
MMHTALMOHHOrO MogenupoBanusi. O6Gnactu
NpUMEHEeHHs Mofeled. OTambl MOCTPOCHHUA
mopeineir. IlpeumyinectBa H  HEIOCTaTKH
MMMTALIMOHHOIO MopenupoBanus. Teopus
MaccoBoro obcmyxuBanus. CocraB cHCTEM
MaccoBOro OOCTyXuBaHMA. THIIBI CHCTEM
MaccoBoro obcimyxuBanusi. MMutanpoHHas
MOJIEJIb CHCTEM MAacCOBOIO OOCITy)KHBaHHMS.
3amaum ceTeBOro mozenupopaHusa. CereBoi
rpa¢uk. ITpaBuna nocrpoenus. IIpumepst.
BeposiTHOCTHOE ~ MozenupoBanue. Meron
CTaTHYECKHUX HCIbITaHui. MozenupoBaHue
ciay4aiHbix BenuauH. COOp CTaTHCTHYECKUX
JaHHBIX OIS TONY4YEHHS  OLICHOYHBIX
XapaKTePUCTHUK CITyYaHHbIX BETMIMH
Meronpl HCCIIEIOBaHH CHCTEM U
IJIAHKPOBAHHS SKCHIEPHMEHTa. JKCIIEPHMEHT
C peanbHOM CHCTEMOM. OKCIEPUMEHT C
MOJIEJIBIO CHCTEMBI

IIPOLECCOB, mosry4arb
3KCIepUMEHTAIIbHBIM
MaTeMaTH4YCCKHUE MOACIIH

1o
JaHHbIM

OEKTHPOBaHHUE
MeXaTPOHHBIX H
POOOTOTEXHUYECKH
X CHCTEM,
ABTOMaTH3aLUA
TEXHOJIOTHIECKHX
TPOIIECCOB U
npouzBocTB/IIpom
BIIIUIEHHBIE POOOTHI
"
POGOTOTEXHUYECKH
€ KOMILTEKCHI
JlummomMHoOe
IPOEKTHPOBaHHE.

MojgesnpoBaHie

Brenenue B poﬁomrexmrqecxne CHCTCMBI.

3HaTh:

Jlexiun,

Maremartuka 1 u

JIuHelinpIe




MeXaTPOHHBLIX H
PO0OTOTEXHHIECKHX
cucreM — 4 KpeanTa,
JK3aMeH, 4 roga

Iens v 3ana9y qucHUIIAHBL. OCHOBHBIE
noastus. Pobotsl. [Ipeqnasnadenue
po6otoB. Buznsl po6otos. IlocranoBka
3a71a4M MOJIETAPOBaHHS POOOTOTEXHHIECKOM
cucTeMbI. Bo3HHMKaromue CI0KHOCTH.
MaremMaTiuueckue OCHOBBI TEOPUH CHCTEM.
ITouarre cucteMsl. CBOMCTBA CUCTEMBI.
Po6GoToTexHryecKkasi CHCTEMA Kak MOJE/b B
Buzie «YepHoro smmka». Mozens coctaBa
cucteMsl. O6paboTka CUTHAJIOB.
Ipeo6pazopanue Jlamaca. Otansl
MojiesTapoBaHus po6oT. OnpeneneHre BUIOB
BXOJHOTO Bo3zeiicTBus. XKemaeMmble
BBIXOIHbIE CUrHaJIbl. COOTHECEHHE BXOMHBIX
M BBIXOIHBIX CUTHAIOB. JKenaemas Mozieb.
ITocTaHOBKa 3a/1au¥l TIOJTyYECHU MOZIEIH
JKeJIaeMOii CHCTeMbl. MeToIbl pelleHus.
Kpurepru kadecTBa MOTyYEHHOrO PEIICHHS.
Po6GoToTeXHHYECKHE CUCTEMBI M X YaCTH.
CrpykTypHas cxema poboTa. PerynaTopsl B
POBOTOTEXHUYECKHUX cCHCTeMaxX. Bubt
PEryJIsITOPOB U pa3IHYHbIE 3aKOHBI
perynupoBanus. JBUraTesy, HCIOIb3yeMbIe
B pOOOTOTEXHUYECKUX CHCTEMAX: JIBUTaTENH
ITOCTOSIHHOTO TOKA, [IarOBbI€ JBUTaTEIH.
3axBathl Kak 4yacTh poboTa. [TapameTpsl
3axBaToB. ManumynsTopsl. OnpeseneHne 1
CBOMCTBa MaHHITYJIITOPOB. MOMEHT
HMHEPLHHA U MOMEHT CHJIbI. CHTHAJIBI TS
nepemMenieHus MaHuIyJsTopoB. Ilararomme
poGotel. TpeboBaHus K IIararm#uM
poGoram. O6paTHbIE MAsATHHUKH:
onpenenenue u tpedoBanusi. Cranku ¢ UITY.
Oco6eHHOCTH 1 TpeOoBaHHe

TIPHHIMITBI pa0OTHI MEXaTPOHHBIX U
POOOTOTEXHUIECKUX CHCTEM;
OCHOBBI MaT€MaTHYECKOI0 ¥
HMMUTAIHOHHOT'O MOJICTIMPOBaHMS;
CTPYKTypY JaTYMKOB, IPUBOJIOB B
KOHTPOJUIEPOB;

ajroputmbl  ynpasienus  (ITH]],
aJlaNTUBHBIE, ONITHMAIbHBIE)
YMers:

CTPOHUTh MaTeMaTUIECKUE H
KOMIBIOTEPHBIE MOJIEIIH,
HCITOJTb30BATh MaKETHI LI
MO/JIEJIUPOBaHHS;

pa3pabaTsiBaTh ¥ HACTPaUBaTh
PeryJIsaTOpHL;

aHAIM3HPOBATh AUHAMUKY U
YCTOWYHMBOCTb CHCTEM;
TPOEKTHPOBATH POCTHIE
aJICOPUTMBI yTIpaBieHHs poOOTaMH.

nabopaTopH
BI€,
MPaKTHYECKH
e

CPO, CPOII

2, ®uspka 1 u 2,
Teopus
MEXaHU3MOB H
MaIlyH.

CHCTEMBI
aBTOMaTH4ECKOIro
peryJIupoBaHH,
Henuneiinsie
CHCTEMBI
AaBTOMaTHYECKOIO
peryIMpoBaHHs,
IIpoexTpoBaHue
CHCTEM
asromatm3aruu/IIp
OEKTHPOBaHUE
MEXaTpOHHBIX U
po6OTOTEXHUYECKH
XCHCTEM,
ABTOMaTH3anysa
TEXHOJIOTMYECKHX
MPOLIECCOB %}
npousBoacTs/IIpom
BIIUTIEHHBIE POOOTHI
%}
pPOGOTOTEXHUYIECKH
e KOMILJIEKCBI
JlurnomHoe
MPOEKTUPOBAHHUE.

Mooyne 6— Ynpaenenueckuii
OTBeTCTBEHHBIH 32 MOYJIb — MATHCTP CT. penofasateis uHkeBuy

T.A.

Hasbikn:

o mucruminHaM «DIeMEHThI M YCTPOMCTBA aBTOMATHKI) U « TeXHUYecKre CpeicTBa

CHUCTEM YIIPABJICHUA)

- MCTIOJIb30BaHMs PABUJI TOCTPOEHUS U UYTEHHsI OCHOBHBIX YEPTEKEH H CXEM,
- aHa/IM3a CTaTHYECKHMX M YAaCTOTHBIX XapaKTEePUCTHK yCTPOMICTB,
- BpIOOpa Texandeckux cpeacts it ACY u ACP;




- SKCIIEPUMEHTAJIBHOIO 1 paCYE€THOI'O UCCIICIOBAHHA
- pacuera, KOHCTPYMPOBaHHA H IIPOCKTHPOBAHHA HCCTAHAAPTHBIX TEXHUYECCKHUX CpEACTB

aBTOMAaTH3aIUH
DjieMEeHTHI H Mamwunst MOCTOSTHHOTO TOKa. | 3HATh: Jlexiun, Maremartuka ABTOMaTH3UPOBaH
ycTpoiicTBa TpaHC(hOpMATOpl, CHHXPOHHbIE MALIMHBI | Ha3HaUYeHWe M Kiaccuukammio | naGoparopn | 1,2, Dusuka, HBI
aBTOMATHKH— 5 NIEPEMEHHOr0 TOKAa. ACHHXPOHHBIE MAIMHEI | 3JIEMEHTOB aBTOMATHUKH; 13 (N Teopetudeckue | 3IEKTPOIPHBOL/ DI
KpeIuTOB, 3K3aMeH, 4 | IEPEMEHHOr0 TOKA. Vinpasienue | npuHOU — pabOTHI nmatunkoB, | CPO, CPOII | ocHOBHI €KTPHYECKUH
roaa THPUCTOpPAMH " THPUCTOPHBIMH | PETYJIATOPOB, HCIIOJTHUTEIIbHBIX 3NIEKTPOTEXHUK | IPHBOZ,
npeoGpazoBaTelsiMU. TEIUIOBBIE PEXUMBI M | MEXaHH3MOB, peeiiHo- H, MeTponorus, | MEXaTOPHHBIX U
BEIOOD SIEKTPHUYECKUX JBUTATEIeH. | KOHTAKTOPHOM 31 3alUTHOM cTaHmapTH3al|s | poOOTOTEXHHYECKH
DJeKTpOMarHUTHBIE YCTpOWCTBa | anmapaTyphl; u X CHCTEM,
aBTOMATHKH. DJIeKTPOMAarHUThl. | OCHOBBI TTIOCTPOEHHS ceprudmkaims | Mukponpoueccops
OJIeKTPOMarHATHOE peie. JlaTuMky. | aBTOMaTHYECKHX CHCTEM ble KOMILJIEKCHI B
HzmepurenbHbIe npeoOpa3oBaTeld. | yIpaBJICHHS, cucreMax
ITueBMaTHYECKHE YCTPOUCTBA aBTOMATHKH. COBpEMEHHBIE yCTpoiicTBa apToMaTH3aimu/M
asromatuku (IUVIK, mamenu HMI, HKPOKOHTPOJIEPHI
MOJYJIbHbIE CHCTEMBI). | TIpOrpaMMHBIe
YMmersb: cpencTBa
BBIOMpATh DJIEMEHTHI aBTOMAaTHKH B yIpaBJIeHHUS,
3aBHCHMOCTH OT YCJIOBHM paboThI; OCHOBBI THAPO U
yWTaTh W  COCTABIATH  CXEMBI MTHEBMOATOMAaTHKH/
aBTOMAaTHYEeCKOro yNpaBIICHHS; T'uppo- n
KCTOJIb30BATh JaTIYUKA 71 MHEBMOMPHBO/T
HCIIOJIHUTEbHbIE MEXaHW3MBI B poboTOTeXHUYECKH
IPaKTHYECKHX CXeMax; X KOMILIEKCOB,
MPOBOAMTE HAaCTPOMKY M IPOBEPKY IIpoexTrpoBanue
PEryisaTOpoB U 3aIUTHBIX cucreM
YCTpPOMCTB; aBTOMaTH3aIMH/
MPUMEHSATH MPOrpaMMHpPYEMBIE IIpoexTupoBanue
KOHTpOJUIEPHI B IPOCTBIX 3afadax MeXaTPOHHBIX H
yIpaBJIeHUS. poboTOTEXHUUECKH
X CHCTEM,
ABromarm3arus
TEXHOJIOTHYECKUX
MPOLIECCOB H
TIPOM3BOACTB/
IIpoMbinsieHHBIE
poboTHI M
pobOTOTEXHUYECKH

€ KOMILICKCEI,




Tenemexanmyeckue

CHCTEMBI B
yIIpaBIICHHE
TEXHOIOTHYECKUMH
nporeccamu/
OcCHOBBI
aBTOMATHKH,
TeleMEeXaHUKH U
CBSI3H
TexHuuyeckue OcHoeuble  ompenenenuss TCA. Ilems | 3HaTh: o BO3MOXKHOCTAX | Jlekuuw, Marematuka ABTOMaTH3MpPOBaH
CpexCTBa CHCTEM W3YYCHUA JVICLIMILIMHEL. ‘OcHOBHBIE | HH()OPMAIMOHHO-U3MepHUTENbHOH | JabopatopH | 1,2, Ousnka, HBIH
ynpasBJieHHs — 5 oIpeielieHUs Cv. TenpeHm M | TEXHUKW; TPUHLMUNBL JCHCTBUA H | BIE, Teoperudeckue | 3TEKTPONPHBOA/IT
KpeIHuTOB, K3aMeH, 4 | mepcnektusbl passutus TCA ycTpoiicTBa paznuunbix | CPO, CPOII | ocHOBEI €KTPUIECKUI
roaa Knaccudukamps TCA no QyHKIHOHATEHOMY | 3JIEKTPOU3MEPHUTENBHBIX MPUOOPOB, 3JIEKTPOTEXHUK | IIPUBOLL
HasHaueHuio B CAY. BXogHble yCTpOWCTBA. | X OCHOBHBIX CBOMCTB, METOIHKH U, MeTpoiorus, | MEXaTOpHHBIX H
JlaTuukn. OJieMEHTHl IIEHTPaJbHOM 4YacTH | NMPHUMEHECHH, obpaboTku CTaHJapTH3alUs | pOOOTOTEXHHUYECKH
CAY. Bexoassle ycrtpoiictBa. VICTOYHHKH | pe3y/bTaTOB HaOIIONCHUM. % X CHCTEM,
nutanusa. CpecTBa NPOMBIIUIEHHBIX CeTel | YMeTh: pacCYMThIBAaTh MapaMeTphl ceprudukaiysi | MHKpOIIPOLIECCOPH
OcHoBHble TpUHIUNB TocTpoeHUss TCA. | 3I€KTPOM3MEPHUTENBHBIX  LIETe, ble KOMIUIEKCHI B
KoncrpykTuBHbli MeToA. CXeMHBIH METOJl. | yCTaHaBJIMBAThH CBSI3U 9THX cucreMax
Marematuueckas momesb. Ctpykrypa I'CIIL | mapaMeTpoB ¢ METPOJIOTHYECKAMHU aBToMaTH3aLK/ M
OyHKIHMOHATBHO-UepapXuyecKkas CTPYKTypa. | XapaKTepUCTHKaMHU npubopoB; HMKPOKOHTPOJUIEPHI
KoHCTpyKTHBHO-TEXHOIOTHYECKAs IPOM3BOAUTE BBHIOOD M Pacuér W TIPOrpaMMHBIE
crpykrypa Texumdeckux cpeactB I'CIL | cpencTs  w3MepeHHi; OLEHWUBATh cpencTsa
IMupamupa  ympaBieHHS ~ COBPEMEHHBIM | TOYHOCTh CPEACTB M Pe3YJIbTaTOB yTIpaBI€HHA,
npoussoacTeoM. Cucrema cranzapros I'CIL | u3sMepeHwmid. OCHOBBI THAPO U
TpeGoBanuss k mnpubOpaM H CpEACTBaM NTHEBMOATOMATUKW/
aBTOMAaTU3aLUH. ObecnieyeHue I'mapo- n
comectumoctt TCA. YHuOHUIHpPOBaHHBIE MHEBMOIIPHBOJ
CHTHQJIBI. ArmmapaThl Il KOMMYyTalluH poboToTexHIYECKU
CHJIOBBIX W Ieneil ynpasieHus. HasHauenue X KOMILJIEKCOB,
BXOIHBbIX ycTpoiicTB. KoMMyTalms CHIIOBBIX ITpoexTpoBanue
neneil. KomMyTarms nienei ynpapieHHs. CHCTEM
HMarunku cucteM ynpaBieHus. OCHOBHBIE aBTOMATH3AIHK/
XapaKTepUCTHKA W IapaMeTphl JaT4MKOB. ITpoexTrpoBanue
Knaccupukamms  naruukoB.  OCHOBHBIE MeXaTPOHHBIX U
CX€MBI BKJIIOYEHUS BXOJHBIX YCTPOMCTB B pOOOTOTEXHUYECKH
CAY. CxeMpl BKIIOYEHHS  BXOIHBIX X CHCTEM,
ycrpoiicte B CAY. Ilpamaa cxema ABTOMaTH3aLUA
TEXHOJIOTHYECKUX

BKJITOUYeHHs. THBepCcHas cXxeMa BKIIOYEHHS




<ii. || BerxomHbIE yCTpoiicTBa aBTOMATHKH.
OyHKIHH BBIXOJTHBIX YCTpPOMCTB.
Konrakropsl.  MarHuTHble rljcxaTeJm.
OnexTpoMarHuTHeie My(TBL.  YCTpOHCTBa
oGpabotku uH(popMammy. Kraccubukamms
no mnpuHnuny geiictBus.  KoHrakTHBIE
ycrpoiicTBa. beCKOHTaKTHBIE 3IE€MEHTHI I
o6paboTku uHpopMarmu. [Ipumepst

ITporpammupyembie KoHTposuiepsl. Micropus
pa3BUTHS. OcobeHHocTu IVIK.
Knaccupukanus TIJIK. Obmas opranuzaims
U apXUTEKTYpa. VerpoiicTa
nporpammupoBanus ITJIK (mporpammaTopsr).
Knaccuduxarms nporpammaropoB. bazoBoe
IIMO. IIprxnagaoe MpOrpaMMHOE
obecnieyenne. CpencTBa NMPOMBIIUIEHHBIX
ceteii. CereBble y3nbl. Ocobennoctn ACY
TII nHa ©Gase TNPOMBIIJICHHBIX CETEH.
Hepapxua ACY. Ctpykrypa AS-unrepdeiica
UcnonuurensHele  MexaHmsmbl B CV.
CTpyKTypHas cXeMa CHCTeMbI YIpaBJICHHS.

Knaccuduxarms HCTIOTHUTEJIbHBIX
MEXaHU3MOB. OnexTpuyeckue
HCTIOJTHUTEJIbHbIE MEeXaHU3MBI.

I'mppaBmuyeckue U nneBmarudeckue HM.
Perymupyromue Oprassl. OcHOBHEIE
XapaKTePUCTUKH PEryJHPYIOLIMX OpPIraHOB.
Hpoccenupyromue PO. [osupyronme PO.
ITpumepsr PO -

HPOLIECCOB

E | mporasonctp/ IIPOM3BOACTB/

i IIpoMbILIEeHHBIE

' po6GOTSHI 1

BECTE pO6OTOTEXHHIECKH
| € KOMILIEKCHI,

v | TenemexaHH4eCKHe
" CHCTEMEI 1
ynpaBlieHHe
TEXHOJIOTHIECKUMH
nporieccaMmu/
OcHOBBI
ABTOMATHKH,
TeJIeMEXaHUKHU H
CBSI3M

Mooyns 7 — Teopun ungopmayuu u MUKPONPOUECCOPHOU MEeXHUKU
OTBETCTBEHHEIM 32 MOYJIb — KTH, JOLIGHT YMapoB A.A.

Happiku:

Mo muctmmHaM «MHKpOIpolecCOpPHbIe KOMIIGKCHI B CHCTEMAX aBTCMaTH3AIMI) U
«MHMKPOKOHTPOJIEPEI M NPOrPAMMHBIE CPEJICTBA YIIPABICHUA»

- CAMOCTOSATENbHOM pa3pabOoTKU NMPUKIAJHBIX AJTOPUTMOB M HCIIOJHUTETBHBIX IIPOrpaMm
JUT MEKPOTIPOIIECCOPHBIX YCTPOMCTB Ha A3IKAX EHICOKOTO YPOBHS;

- TIPOBElIEHHsI COBMECTHOHM OTJIaJIKM HCIOJHHUTENBHBIX IPOrpaMM MHKpPOKOHTpOJUIEpAa U
anmnapaTHBIX CPEeICTB KOHKPETHOTO ITPHIIOXKEHHS;

- TIONb30BaHHSA TAKETOM TEXHWYECKOW NOKyMEeHTAIllud II0 MHMKPOKOHTPOJUIEpaM IpH
pa3paboTKe pa3TMYHbIX PUIIOKESHUIH;

- pa3pabOTKH MCTIOJTHUTENBHBIX TPOrPaMM ISl MUKPOKOHTPOJUIEPOB, KOH(GUTYPUPOBaHHS UX
nepudepuiiabix GyHKIWMIHA (OpThl BBOAA\BhIBOAa, TaliMepsl, ALIIT 1 T. 1.) B COOTBETCTBHH C




annapaTHbIMA OCOOCHHOCTSIMH IPHIIOKEHHMS,

- OTJIAJIKM IIPOrpaMMHO-anmnapaTHbIX qacTel IIPAIOXKEHHS C MHKPOKOHTPOJIJICPOM.
Io aucrmmmmaaM «OCHOBBI TEOPUHU O6D&60TI(H curHauoBy ¥ «lIpukianHas Teopus

HHPOPM »

- IPEMEHEHHUs BEPOSTHOCTHOTO ¥ HHPOPMAIIHOHHOTO TTOAX0/1a K CMEXKHBIM JIHCIATLIAHAM;
- OPHEHTHPOBAaHHUS B BONpocax 3¢ (eKTHBHOCTH BEIOPAHHOTO cocoba KOAMPOBAHKS;
CaMOCTOSITENIPHOTO HPHOOpETEHHs HOBBIX 3HaHWM B O0NacTH KOAMPOBaHHMA M Iepeauu

CHI'HaJIOB

- 3()eKTHBHOTO KOUPOBaHHUs HH(GOPMALMH IIPY PEIICHAM Pa3IMIHbIX 337124,

- BBIYHMCJICHHUA DHTPOITUM UCTOYHHKA,

- aHaJIU3a CUCTEM, IIOJBCPIKCHHBIX BIIASIHAIO IITYMOB;

- COCTaBJIEHHI MaTeMaTHYECKUX MOJieNIeH aHAJIM3UPYEMBIX CUCTEM;
- IPUMEHCHHUSI COBPEMCHHBIX I/IH(l)OpMaIII/IOHHBIX TEXHOJIOTHH.

Mukponpouneccopabie | Beenenne — MHKpPONpPOLECCOPEI, OCHOBHbIE 3HaTh coBpeMeHHbIe | Jlexu, TOD, [IpoexTHpoBaHue

KOMILJIEKChHI B IOHSTHS ¥ OMpEENICHHs, HCTOPHSl Pa3BUTHS, | ONHOKPHCTANPHBIE M MOJENbHbIE | 1abopaTopH Onexrponuka/Il | cucrem

cHCTEMAaX polib B  aBTOMAaTH3allAM M  CHCTeMax | KOMIUICKTHI MHKPONPOLECCOPHBIX | BIE, POMBILIIEHHAsT | aBTOMATH3alK/

aBTOMATH3AIHHA — 5 YIpaBJICHHUI. cpeacts,  wucmonbdyembix g | CPO, CPOII | aneKkTpoHHUKa, IIpoexTrpoBanue

KpeIATOB, JK3aMeH, 4 | ApDXHTEKTypa MHKPONPOLECCOPOB — COCTaB | IIOCTPOCHHS MHKPOIPOLECCOPHBIX HHdopMaioHH | MEXaTPOHHBIX U

roaa MOMyJieif CHCTEeMBI, CHCTEMHas IIMHA U | CHCTEM, TIPUHLIUIIBL o— POOOTOTEXHUYECKH
HHTEPPEHCHI, obMeH JAHHBIMH, | (YHKIIMOHHPOBAHUA u KOMMYHHKAIIO | X CHCTEM,
Oydepusauus, koHpeiiep komaHi, RISC wu | cpaBHHTENbHBIE — XapaKTCPUCTHKM HBIE ITporpamMmmupoBaHu
CISC, 0COOEHHOCTH coBpemennbix | BUC U CBUC TEXHOJIOTHH, € KOHTpOJIJIEPOB B
HpOLECCOPOB  (BUPTYalbHBIE IPEPHIBAHHS, | MUKPOIIPOLECCOPHBIX KOMILIEKTOB, OneMeHTHl U apromarm3aimn/Mu
K311, MOHHTOPHHT TIPOM3BOUTEILHOCTH). MOIXOZBI K MOCTPOEHHUIO yCTpoicTBa (hopManMOHHbIE
IporpammMHasi MoJieNb ¥ QYHKIIMOHUPOBAHHME | MHKPOIIPOIIECCOPHBIX CHCTEM, aBTOMaTuku/Te | cUCTEMBI B
—  perucTpoBas  MOJeNb,  CTPYKTypa | QyHKIMOHAIBHOE Ha3HauYCHHE XHHYECKHE MeXaTpOHHUKE U
opHoKpHucTanbHoro MII, MalIMHHBIA LMK, | MOIyJed  KOMIUIEKTa M HX cpencrTsa pobOTOTEXHUKE,
CHHXPOHH3aLWs, KJIaCCU(HUKAIUA U PEXUMBI | POrpaMMHUpPOBaHUE, OCHOBHbIE CUCTEM ABTOMaTH3aIMA
KOMaH/I, ajipecarys, obpaboTka | 3Tanbl TPOEKTHPOBAHUS yHpaBleHUs TEXHOJIOTHYECKHUX
NpephIBaHMi, KOHTEKCTHOE NIEPEKTIOYEHHE. | MUKPOIIPOLIECCOPHBIX CHCTEM, MPOLIECCOB B
[lamMaTh M YCTpOMCTBA BBOJA-BbIBOAAa — | (DaKTOpHI, BIMAIOIME Ha BBIOOD TPOHU3BOJICTB/
OpraHM3auysi [0amATd, Jemudpanusd ¢ | MAKPOIIPOLIECCOPHBIX KOMILIEKTOB, ITpombIIUIeHHBIE
pacmpenieNieHie aIpecHOro IPOCTPAHCTBa, | OCOOEHHOCTH pa3paboTku U pobOTHI U
KOII-IaMATh, HapalyBaHHue MaMATH, | OTJIaJKH amnmapaTHbIX U POOOTOTEXHUYECKH
knaccubukamus nepudepun, pabora ¢ | IPOrPAMMHBIX CPEICTB CHCTEM Ha € KOMIUICKCEI,
aHaJIOroBOM HH(pOpMaLUEH. KpOCC-CpeACTBaX U B PE3MICHTHOM ACYTII/ABTOMaTH
MHUKpPOKOHTPOILIEPHI - apXUTEKTypa, | pexHMe 3aIHs TEXHUYECKHX
NpOLECCOpHBIe SAApa, MHTephEHCE, poib B | YMETh NMPaKTHYECKH INOJIB30BAThCA CHCTEM,
ACY, TeHeHIMH pa3BUTHA BCTPOECHHBIX | CHCTEMaMH XapaKTePUCTHK JurmnomHoe
CHCTEM. MoyJiel MHKPOIIPOLIECCOPHBIX MPOEKTHPOBaHKE




IIporpammuoe obecneyenue — coctas I1O,
S3BIKM  TIPOrpaMMHpPOBaHMS M  ONHCaHMS

aJITOPUTMOB, MOJYJIbHOE
MpOrpaMMHpPOBaHHE, KOMIIPOMHCC
«anmapaTHOe—IIpOrpaMMHOE», THUIIOBbIE
¢ynkimn 8 MIIC.

IIpoexTupoBanue U MOBBIIIEHHE
TIPOU3BOAUTEIHHOCTH - METO/IBI
ONTHMU3ALIVH, HCIIONIb30BaHHE
COMPOLIECCOPOB,

MYJIBTHMHKPOIIPOLIECCOPHBIE CHCTEMBI H HX
peXUMBI OOMeHa.

CpeacTtBa OTIaAKd W pa3paboTkH  —
CHCTEMHBIE TPOrpaMMBI, BHYTPUCXEMHbIE
SMYJIATOPBI,  JIOTHYECKHE  aHaJM3aTOpBHl,

KpPOCC-CPe/ICTBa, OpTraHM3alys MOKOMaHIHOH
OTJIaJKH.
ITporpammHo-anmapaTHbie koMiuiekcel ACY

TII — crpykrypa coBpeMeHHbIx MIIC
YIIpaBJICHHUS, MIPUMEPHI KOMILJIEKCOB
KOHTPOJII M  peryjiupoBaHUs, CETEBHIC
MPOTOKOJIBL, SCADA, obecreueHue

HaJe)kHOCTH, mpuMenenue Ethernet 1 MMI-
TEXHOJIOTHH.

KOMIUICKTOB IIpA IPOCKTUPOBaAHHUUA

anmapaTHblX M IPOrpaMMHBIX
CpeAcTB MHKPOIIPOLIECCOPHBIX
CHUCTEM, MPUHUMATh

CaMOCTOSITEJIbHBIE PEHICHUS TpU
BBIOOpE CTPYKTYp CHCTEMBI H
AJITOPUTMOB peanu3anuy (yHKIUH
B COOTBETCTBMH C BBIOpaHHBIMH
KPHTEPHIMHA TIPOEKTHPOBaHHS,
MPOEKTHPOBATh
MHKPOIIPOLIECCOPHBIH MOJYJIb,
cUcTeMy maMsTH, HHTepdeiic B
MHKPOIIPOLIECCOPHBIX ~ CHCTeMax
HCXOIs u3 TpeboBaHUi
TEXHHYECKOTO 3aJaHHs; CTaBUTh
3aJauyd aHaIM3a M ONTHMH3ALUH
CTPYKTYp CHCTEM, IIOJIb30BaThCS
CTaHJapTaMH TP  IOATOTOBKE
JOKYMEHTAIlMH IO amlmapaTHBIM U
MPOrpaMMHBIM CPEACTBaM

MukpokonTposuiepsl | OCHOBBI apXMTEKTyphl MHKDPOIIPOLIECCOPHBIX | 3HATH Jlexiyn, TOD3, IIpoexTupoBanue

H OporpaMMHbIe YCTpPOMCTB. Onpenenenue OCHOBHBIX | apXHUTEKTypy " unTepdeiic | maboparopn | Dnexrponuka/Il | cucrem

cpeacTBa ynpasieHns | TepMUHOB. O6IIue NPUHLMITEI OPraHM3allMk | MHKPOIIPOLECCOPOB; b€, pPOMBIIIUTEHHass | aBTOMAaTU3alyu/

— 5 kpeanToB, MuKpo—OBM. mukpomnponeccoprsiii  komiuiekT; | CPO, CPOII | snexTpoHuka, IIpoexTupoBaHue

JK3aMeH, 4 roaa ApXHTEKTYpa ILEHTPaIbHOrO IpoIleccopa. | COCOObI, METOAbl M LUKJIBI HHpopmamoHH | MEXaTpOHHBIX U
CrpykTypa MHKpoIporeccopa. | oOMeHa, BHIbI apecaliiy; CHCTEMY o- po6OTOTEXHUYECKU
Muxkpomnponeccop 8080. OcHOBHas maMATh U | KOMaHI; MHKpPOKOHTPOJUIEPH]; KOMMYHHKAITHO | X CUCTEM,
uHTepeiichl BHEIIHUX YCTPOKUCTB. MOJyJIbHbIE MHKpPOIIPOLIECCOPHBIE HBIe IMporpaMMupoBaHu
3anoMHHaroImye yCTpOiCTBa. OGImue | CHCTeMBI; YCTPOHCTBO CONPSKEHUS TEXHOJIOTHH, € KOHTPOJUIEPOB B
NPUHIMIBI ~ OpraHM3anuu  uHTepdeiicoB | ¢ 0o6BeKTOM yIpaBIICHNUS; OneMeHTH 1 apromaTH3auw/Mu
BHEIIHHMX YCTPOMCTB. MPOLIECCHI, COCTOSHMA IIPOLIECCOB, yCTpoHcTBa (dbopMaLOHHBIE
OcobeHHoctH MpOrpaMMHUpPOBaHUs | COOBITHS, JWCTIETYEPhL u aBroMatuku/Te | cucteMsl B
MHKPOKOHTPOJUIEPOB ~ MHCTPYMEHTAJIbHBIMU | MOHHMTODEI, HETIOCPEICTBEHHOE, XHUYECKHe MEXaTpPOHHUKE U
cpeacTBaMy pa3paboTKM U OTIIaIKH. MOCJIeZIOBATENILHOE U cpencraa po6OTOTEXHHKE,
IMpuHLIMIB HIOCTPOEHUS MeXaHW3Ma | mapajulebHOoe POrpaMMHpPOBAHKE; CHCTEM ABToMaTH3anus
npepbiBanmnii. KoHTpoiwiep  npepbiBaHHWif. | KaHajbl, MapuUpyThl M IaKeThl B yTIpaBJIeHHs TEXHOJIOTHYECKHX




TaiiMepbI-CUeTYHUKH. Hurepdeiics

JIOKAIBHBIX CeTsAX, (pu3Mueckuii u

poHeCCOB U

napajuIelIbHOro BBOJa/BhIBoJa. MHTep(deHichl | KaHaNBHBIA YPOBHH;, METOHMKH: TPOU3BOZICTB/
mocienoBarebHoro ooMerna. O6muii 0630p | pa3paboTku (IpUHIMNHATIBHBIX IIpoMeIIEHHBIE
OTHOKPHCTAJIbHBIX MHKPOKOHTPOJIJIEPOB. | CXEM anmapaTHbIX CpPEICTB; poboTH B
Muxpokontpotep  CISC  apxurekTyphl | pa3paboTKu " OTJIAAKHA poOOTOTEXHUYECKH
MCS-51. MukpoKoHTpoIEp RISC | nmporpaMmHBIX cpencTsa € KOMILIEKCEI,
apxurekTypbl AVR. TlakeTsl s pa3paboTKu | MEKPOIIPOLECCOPHBIX CHUCTEM, ACYTI/ABromatu
anmapaTHbIX CPEJCTB MMKPOIPOLIECCOPHBIX | PeaM3yIOIue ITOPUTMBI 3aIHsl TEXHUYECKUX
YCTpPOMCTB. yIpaBJIeHu). CHCTEM,
Ymeth JumioMHOe
BECTH aHaiM3 M  pa3paboTKy MPOEKTHPOBAHUE
CTPYKTYpPHBIX M NPHHIHUITHAAIBHBIX
cxeM anmapaTHbIX CpeIcTB
MHKPONPOLIECCOPHBIX CHUCTEM;
pa3pabareiBaTh M OTJIAXKHBATh
TporpaMMHbIE cpencTBa
MHKPOIPOLIECCOPHBIX CHCTEM,
peau3yIoImue arOPUTMBI
yTpaBJIeHHS; co3JlaHHe
SKCIEPUMEHTAIBHBIX U MaKEeTHBIX
06pa31oB; NPUMEHSATh
crangaptaeie mporpammbel  CAIIP
UL TPOEKTHPOBaHMS
MHKPOIPOLIECCOPHBIX CHCTEM;
000CHOBHIBAaTh TEXHUYECKHUE
TpeGoBaHUs K
MHKPOIPOLIECCOPHBIM  CHCTEMaM
o obmemy TEXHHYECKOMY
3aIaHHIO
OcHoBBI TEOpHH Beenenne B mm¢poBylo  06paboTKy | 3HaTh: Jlexium, Maremartrka IIporpaMmMupoBaHu
00padOTKH CHIHAJIOB CHTHAJIOB: CHTHAJIBI M HMX IpeoOpa3oBaHMs, | — MPEUMYINECTBA mudpossix | naboparopn | 1,2, Gusuka 1,2, | € KOHTPOJUIEPOB B
— S xpeanToB, crpykrypa cucteMsl [1OC, MaTeMaTHYeCKHe | CHTHAJIOB M WX  poilb B | B, Hndopmanmons | apromarusanyw/Mu
JK3aMeH, 4 roga MOJENH, CIeKTp JUCKPETHOrO CHIHAja, | MPOeKTHPOBAHUH npubOopoB, | MPAKTHYECKH | O- (dbopMaLiOHHBIE
KBaHTOBaHWe M LH(pPOBOe KOAMPOBAHME, | YCTPOUCTB %} Y3JIOB | © KOMMYHHKAIL[O | CHCTEMBI B
BBI6Op paspsaHoctH AL MateMaTHYeCKHe | TeleKOMMYHHKAIIMOHHBIX u | CPO, CPOII | HHBIE MEXaTPOHHKE u
ONMCAaHUA JHMCKPETHBIX CHCTEM: METOIbI | HHGOPMALMOHHO-U3MEPUTENBHBIX TE€XHOJIOHUM. poboToTEeXHUKE,
ONHMCaHMs BO BPEMEHHOH M YaCTOTHOM | CHCTEM; IIpoexTupoBanue
06J1aCTPI, TECTOBBIE TIIOCJIEOOBATECIIPHOCTH, | — MaTeMaTHYECKHIA anmapar Ui CHUCTEM
nepeaaroyHas Q)yHKHI/IS[ u YaCTOTHAA | ormMcaHusia I.IPI(prBI:IX CUTHAJIOB H aBTOMaTI/I3aI.lPII/I/
xapakrepucTuka. 1ludpoBsie  GHIBTPEL | cucreMm; IIpoexTupoBanue




nepenarovHble (QYHKIMM PEKyPCHBHBIX U | — pasiH4HbIe Crocobbt " MeXaTpOHHBIX H
HEPEKYPCHBHBIX  (DHIBTPOB,  YACTOTHBIC | aJITOPHUTMEI mugpoBoi pOOOTOTEXHHYECKH
XapaKTepUCTUKH,  (OpPMBI  pealu3auyu. | QUIbTpalyy; X CHCTEM,
Cunres PEKYPCHBHBIX (1)PIJ'II>Tp0BZ METOMBI IO | — oOJi1acTH IIPUMEHCHHUS le(l)pogoﬁ ABToMaTH3aIysa
aHaJIOTOBOMY IIpOTOTHILY, OmHHeitHOe 06pa60TKI/I CHUTHAJIOB, THITIOBBIX
npeo6pa3013aHHe. Cunres HEPEKYPCHUBHBIX COBPEMEHHYIO DJIEMEHTHYIO 6a3y TEXHOJIOI'HYCCKHUX
(I)PIJ'IBTpOBI METOJ BECOBBIX (I)yHKI.II/Ii/'I, METOX | mis pean3aii CUCTEM unq)po]goﬁ IIpoIeccoB u
YaCTOTHOM BBIOOPKH, YHCICHHBIE METOIBI. npoussozcTe/IIpom

To4nocTs LU(POBBIX (HUIBTPOB: BIHMAHHE

KOHEYHOH Pa3pSIHOCTH qmcen,
MacmTabupoBaHHE CHT'HAJIOB, ITyMBbI
KBaHTOBaHHS,  METOABl  KOMIICHCAI[WH.

Jluckpernoe  mpeoOpazoBanue  Dypse:
coiictea JI[I®, anroput™M IMGPOBOM
¢unbTpanun KOHEYHBIX
MOCJIeI0BATEIbHOCTEH. AHanM3aTophl
CIeKTpa: CTPYKTypa H XapaKTepHCTHKH,
OTKIMKH Ha TapMOHWYECKHE CHUTHAJIbI, POJIb
¥ TapaMeTpsl  BECOBBIX  (YHKIMH.
CreKTpabHO-KOPPEIAIMOHHBIHA aHaJIM3:
napamMeTpsl JUCKPETHBIX CITyJaiHBIX
CUTHAJIOB, CTATHCTHYECKHE OLIEHKM, METO/bI
KOppeJiorpaMM, —HEpHONOTpaMMBI  Y3iT4a,
HCTIOJTB30BaHHUE AI1O. AJNTopUTMBI
6eicTporo mpeobpasopanus Pypee: BIIO ¢
NPOpPEeKUBAaHUEM TI0 BPEMEHH M IO 4acToOTe.
MHOrockopoctHas  00paboTKa  CHTHAJIOB:
MHTEPIIONIALMSA, JeLUMaLHs, BOCXOASAIINE H

HUCXOIALINE JUCKPETHBIE CHCTEMBL.
IlepeHoc u mpeobpa3oBaHHME CIIEKTPOB:
g poBoe reTepoMHUPOBAHME,

KOMIUIEKCHBIE ~ CHTHAJIBI,  KBaJpaTypHas
o6pabotka, opHononocHas Moy suus. [{OC
B MHOIOKAaHAIBHBIX  CHUCTE€Max  CBS3H:
(GopMHpOBaHHE  TPYIINOBBIX  CHUTHAIOB,

4aCcTOTHOE YIUIOTHEHHE KaHaJIOB.
MHOrokaHaJIbHBIM IIOJIOCOBOM aHaIU3 U
CHHTES! OJIOCOBas ¢dunpTpaiys,

KpaTKOBpeMeHHoe mpeobpasoBanue Dypse,
cHCTeMbl  aHaiW3a-cHHTe3a.  Peanmzanms

00pabOTKH CHTHAJIOB.

VYmMmers:

— MaTeMaTHYeCKH OIMCHIBATh
1E(POBBIE CHTHAIIBI M CHCTEMBI MX
06paboTky;

— TPOEKTHpPOBATh (poBOIUTH
CHHTE3 7} PacCUMTHIBATD
napameTpsl) HUGPOBBIX (HIBTPOB
Pa3IMYHOrO THIIA;

— -pa3pabarbiBaTh  IIPOrPaMMHBIE
OpWIOKEHH I pealu3alii
cucreM  1UQpoBoii  06paboTKM
CHTHAJIOB.

BIILUTEHHBIE POOOTHI
%}
pOoOOTOTEXHUYECKH
e KOMIUIEKCBI,
ACVYTII/ABroMaTH
3aIs TEXHHYECKUX
CHCTEM,
JuruoMHOe
IPOEKTUPOBaHHUE




ITOC Ha MHKpPONPOLIECCOPHBIX CPEICTBAx:
IpOrpaMMHpOBaHKe LU(POBBIX (QHILTPOB,

CHTHAJIbHBIE TIPOLIECCOPBIL, HX
(yHKITHOHAIbHBIE ycTpoiicTBa H
uHTep(eiChl, CHCTEMa KOMaHJ, CTPYKTypa
Mporpamm.
Mpuxsaagaas Teopust OCHOBH TeOpHH HH(pOpPMAaUMKM: NOHATHS | 3HaTh mpaBuiaa onpeneneHus u | Jlexmmm, MareMaTuka IIporpammupoBaHu
audopmanuu — S uH(pOpMAIMK, NaHHBIX M 3HAHWH, BHIbI M | OCHOBHbIC cBoiicTBa  3HTponHMM | jabopartopH | 1,2, ®usmka 1,2, | € KOHTPOJIIEPOB B
KPeAnTOB, 3K3aMeH, 4 | CBOWCTBA uH(pOpMaLWH, (GOpMbI | HEMPEphIBHBIX M JIMCKPETHBIX | ble, HndopmanponH | aBromatusanum/Mu
roaa TPEJCTABIICHHU. Mepst uHGOpMAIMK: | CIyJalHBIX  CHCTEM,  CPEQHEro | IPaKTUYECKH | O- (hopMaIioOHHBIE
KOJIMYECTBO nH(pOpMaLH, €IUHHUIIEI | KOJIMIECTBA uHpOpMaLWY, | € KOMMYHHKAIIMO | CHCTEMEI B
U3MEpEHHsi, CIOCOOBI OIEHKH. OHTPOIHS: | IEPEHOCHMOIr0 OJHHM CHMBOJIOM, CPO, CPOII | uHuble MEXaTPOHHUKE U
onpeeieHue, CBOMCTBa, YCJIOBHASI | TEOPEMBI o MPOIYCKHOH TEXHOJIOHHH. poboToTexHuKe,
sHTponHs, obbenuHeHre cucteM. CHrHAIBL | COCOGHOCTH MMCKPETHBIX KaHANIOB IIpoexTrpoBaHue
BPEMEHHOE M CIIEKTpalbHOE OIMCAHHWE, | C [OMEXaMH U 6e3 moMmex, CHCTEM
npeo6GpasoBanre Dypbe, BeiBIeT-QYHKIMH. | IPUHIMIBI  ONTHMAJBHOIO M aBTOMaTH3aLUH/
Jluckperusanys H KBaHTOBaHME: | IIOMEXOYCTOWYMBOIO KOAMPOBAHUA IIpoexTupoBanue
JMCKpETH3alys [0 BPEMEHH, KBAHTOBaHWE | YMETh pacCUMTHIBATh SHTPOIHIO MeXaTPOHHBIX U
no  ypoBHIO. MonyasuMs — CHTHANOB: | IPOCTEMINMX JUCKPETHBIX PpOOOTOTEXHUYECKH
aHaJIoroBas, yrJioBasi, HMITYJIbCHAS | CIIy9aifHbIX CHCTEM, IPOITyCKHYIO X CHCTEM,
MOAYISIAS W AeMOAy/iws. JIMHHH CBA3M: | CMOCOOHOCTH AMCKPETHOrO KaHaja ABTOMaTH3aITUA
aKyCTHYECKHE, SIIEKTPUYECKHE, | ¢ HoMexaMu MU 0Oe3s  momex, THITOBBIX
pafiMOKaHaJbl, CI[yTHUKOBBIE M OITHYECKHE | KOAUPOBATH npocTeHinme TEXHOJIOTHYECKHIX
JWHWH, CTaHJApTHl GecnpoBOAHOM CBf3HW, | coobmenus mo meroxy IllenHoHa- MPOLIECCOB H
kabenpHBIe cHcTeMbl. Paszenenue kananoB: | Pano, Xapdmena u XeMMHUHTa. npousBoAcTs/IIpom

4aCcTOTHOE, BpEMEHHOE, KOfIoBoe, (a30Boe H
KoMOuHHMpoBaHHBIe MeToAbl. KoaupoBanue
uH(popMaLuH: OCHOBHBIE TIPHHLIMIIBI
KOIMPOBaHHs u JeKOIUPOBaHMS,
abcTpakTHbI  anaBUT, CcXeMa IEepeiayH.
CHCTEMBI CUMCIICHHS: TIOHATHE, BUIbI CHCTEM
cumcienusi, mepeBoy uucen. Koaumpopanue
JaHHBIX: NpeICTaBICHHUE YHCIIOBOH,
CHMBOJIbHOM, Trpadudeckod M 3BYKOBOM
uHpopMmarmy. CxKaThe NaHHBIX: AJTOPHUTMBI
6e3 morepsr (Xaddmana, apupMeTHUECKOE,
cnosapubie) u ¢ morepamu (JPEG um mp.).
IMepemaya wuHGOpPMAIMM IO KaHajlaM C
[IOMEXaMH: JHUCKpETHble M HENpPEPHIBHbIC
KaHaJIbl, MPOIMYCKHAsi CHOCOOHOCTh, METOIbI

BILITEHHBIE POOOTHI
u PTK,
ACYTII/ABTOMaTH
3aIMs TEXHHYECKHUX
CHCTEM,

JuriomHoe

NPOEKTHPOBaHKE




TOBBIIICHU JIOCTOBEPHOCTH.
TTomexoycToiunBoOE KOAMPOBAaHHUE:
CHCTeMaTHYeCKHe Kopapl, Koa X3MMHHTIa,
HHAKITAYECKHE KOJbI, COBPEMEHHBIE METOIBL.
IlpencraBienne  MHGOpPMALMK:  KaHAJIBI
BOCIPHSTHS YEJIOBEKOM, BH3Yalld3aTOPBHI,
meeroBbie Mogem RGB u CMYK.

Mooyt 8 — Aemomamusayun u MexampoHuKa
OTBeTCTBEHHBIH 32 MOJYJIb — CT. mpenoaaBareb Maructp IluHkesra

T.A

Hagbiku:

ITo pucommmmHaM « TexXHoIorHYeckre IPOLeCChl aBTOMATU3UPOBAHHBIX IIPOU3BOICTBY U
«OCHOBHI TeXHOJIOTHUH NPOU3BOICTBEHHBIX IIPOLIECCOBY ’

— pelleHHs TEXHOJNOTHYECKMX ¥ OpraHW3alMOHHBIX 3ajad B 00nacTH pa3paGoTku
YIpaBJISIOIMX porpaMm s crankos ¢ UITY, ITIC,

— aHaNM3a M KCCIIEAOBAaHUA TEXHHUYECKH COBEPLICHHBIX W SKOHOMHYECKH 3((EKTUBHBIX
TI1,

— HCIOJB30BaHMS HOPMATHBHBIX JIOKyMEHTOB, CIPaBOYHOM JIMTEPaTypsl U APYTHX
HH()OPMAIIMOHHBIX UCTOYHHKOB B IIPOIECCE KYPCOBOIO M IUIUIOMHOTO MPOSKTHPOBAHKA.

Io gucmmmmaam «TenemMexaHudeckre CHCTEMBI M YIPABICHHE TEXHOJOIMYECKUMU
mporeccami» i «OCHOBBI aBTOMATHKH, TEIEMEXaHUKH U CBA3H)

— MaTeMaTHYECKOIo OIMCAHMsA C MOMOIIBIO OyneBoii anreOpbl B HHTETPHPOBaHHBIX MAKETax
TeJIeMEXaHUYECKOM CHCTEMBI TPEX3HAYHOM KOOBOM aBTOOIOKHMPOBKH Ha YKEJIE3HOAOPOIKHOM
TPaHCIIOPTE;

—  (pyHKIMOHAJIFHOM AMArHOCTHKH TEXHUYECKOIO COCTOSHMA M OLECHKH M3PAacXOJOBaHHOTO
pecypca pacrpeIesUTeIbHBIX TpaHC(OPMAaTOpPOB; METOAAaMH IIOBBILICHHS JIOCTOBEPHOCTH
nepeaayy KOAUPOBAHHON HH(OPMAIHH.

— BbIOOpa M pacyeTa TEXHHYECKHX CPEJCTB TEIEMEXAHHWKH, HCIIOJb3YEMBIX B CHCTEMax
YIpaBJICHUS;

— pacyera OCHOBHBIX IIOKasarened (KadyecTBa, HAIEHOCTH M TEXHHKO-DKOHOMHYECKON
a¢dexTHBHOCTH pabOThl CHCTEM AaBTOMATHYECKOIO YIpPAaBIEHHs C HCIOIb30BaHUEM
BEIYMCJIHTEILHOM TEXHUKH)

— TIOMCKA MOBPEXXICHUH B OCHOBHBIX CHCTEMaX aBTOMATHKH M TEJIEMEXaHHKH

Ilo puciMIuTHHAM «ABTOMAaTH3aIMsi TEXHOJOTMYECKMX IPOLIECCOB M IPOM3BOJCTBY U
«ITpompinuieHHbIe POOOTHI X POOOTOTEXHUIECKHE KOMILIEKCHD)

- pa6oThl C COBPEMEHHBIMH MPOTPAMMHBIMH CpPEICTBaMHM M3 00JNacTM aBTOMATH3ALMH
TEXHOJIOTHYECKHX TMPOLIECCOB M TPOM3BOACTB JUIA IIPOBEIECHHS MaTeMaTH4ecKoro
SKCIIEpUMEHTa

- TMpPOBeJCHHS BBIYUCIMTENBHBIX DSKCIIEPHMEHTOB C HCIOJb30BAHHEM CTaHIApTHBIX
NPOrPaMMHBIX CPEZICTB C ILeJbIO IOTy4eHHs MaTeMaTHYECKMX MOJeNed MpOLECCOB H
00BEKTOB aBTOMATH3aLIMH U YIIPaBIICHHS

TexHOJIOrHIECKHE

IOCHOBLI aBTOMAaTHU3allM{ IPOHU3BOACTBA —

3HaTh: TNpeuMyniecTBa IM(POBBIX | Jexumm, | Teopus l ITpoexTrpoBaHHE




NIPorecchl
aBTOMATH3HPOBAHHBIX
npou3BOACTB — 5

KpeIuTOB, YK3aMeH, 4
roga

TOHATHA, THNBI M BHIBI IIPOU3BOJCTBA,
IpeuMyliecTBa  aBTOMaTH3aim.  I[lyTtd
MOBBIIICHHS HPOU3BOAUTEIEHOCTH "
3¢ (eKTHBHOCTH, SKOHOMHYECKast
L[e/IecO00pa3sHOCTh  BHEPEHHS  HOBOMA
TEXHHKH.

TexHoNoruyeckue MpoIecchl — 0COGEHHOCTH
IIPOEKTHPOBAHHUS B YCIIOBHSX
aBTOMaTH3HPOBaHHOTO HPOU3BOJICTBA,

TUIOBBIE W TpynmoBkie mpornecce, YIIY u
aBTOMATHYECKHE JINHUHM, pPOOOTH3MpOBaHHAS
cbopka, BEIGOp 060pynOBaHUSI U POGOTOB.

ABTOMaTH3aIUs 3arOTOBHUTENIbHBIX U
MexaHooOpabaThIBAlOIMX  IIPOIIECCOB  —
3arpy3ka M YCTaHOBKAa 3aroTOBOK, CMeEHa

MHCTPYMEHTa, MeXaHHdeckas o0paboTka
(ToKapHble, (¢pe3epHble, IUTH(OBAIBHEIC
oleparvy), AaBTOMATH3allUsi  JIMTCHHBIX,

Ky3HEUHBIX H CBapOYHBIX paborT.

Cuctemsl ympaBineHust craHkamu — ACY
MeTai1006paboTKoi, crensAue u
KOITHPOBAJIbHEIE CHCTEMBI, qIry,
IIPUMEHEHHE MHKPOIPOLIECCOPOB U MHHH-
OBM.

ABTOMATHl ‘M aBTOMAaTHYECKHE JIMHUH —
MaIlIWHBI-aBTOMATBI, POTOpHBIE U
KOHBelepHBle JIMHUHM, BHIOOpP MapuipyToB
06paboTku ¥ PyHKIMI yIIpaBIIeHHS.

ITpombHinIeHHBIE po6oTHI U
po6GOTH3UpOBaHHbIE KOMILIEKCHI -
YCTPOMCTBO, XapaKTEePUCTHKH, MPHMEPHI
IIPUMEHEHHs B MeXaHOo0OpaboTke, Ky3HEUHO-
IIPECCOBOM ~ TPOM3BOACTBE, OKpacke M
rajgbBaHHKe.

ABTOoMaTH3alMA COOPOYHBIX MPOLIECCOB —
TEXHOJIOTHYHOCTh  KOHCTPYKLHH, METOJBI
aBTOMATHYECKO cO6opku (uckanwue,
BUOPAILIMOHHEIM, CEJIEKTUBHEIN, TEILIOBOMA),
HMCIOJTHUTEIbHBIE MEXaHU3MBI.

ABTOMaTH3alMA KOHTPOJS — AaKTHBHBIA M

CHTHAIOB H HMX poOidb B
MPOEKTHPOBAHUHI npubOpOoB,
YCTpOMCTB H Y3JI0B
TeJIEKOMMYHHKAIHOHHBIX "

HMH(OPMAIIMOHHO-U3MEPHTETEHBIX
CHCTEM; MaTeMaTH4YeCKHi ammapat
JUISL OTIMCAHUS IU(POBBIX CUTHATIOB
U CHCTEM; pa3IU4YHbIe CIIOCOOBI U
aJITOPUTMBI madpoBoi
¢bunsTpanym; 061aCTH IPUMEHEHHS
uppoBoii 006pabOTKH CHIHAJIOB,;
COBPEMEHHYIO DJJIEMEHTHYIO 0azy
JUI peajiu3allii CHCTeM IM(POBOM
00paboTKH CHTHAJIOB.

VMeTh: HCHONB30BaTh OCHOBHBIE
TIPUHLIATIBI 7} KOHLIETILIUH
HOCTPOSHHS TEXHOJIOTHYECKUX
CHCTEM; - HPHUMEHATb METOABI H
cpencTBa OTPabOTKH KOHCTPYKIIUH
U3JeNIU Ha TEXHOJOTUYHOCTDH; -
HCHOJIb30BaTh METOABI M CpPElCTBa

ONTHUMH3 AT 51 ynpaBJii€HHUA
TECXHOJIOTHYCCKHUMHA nponeccaMu
ABTOMAaTU3HUPOBAHHBIX

IIPOU3BOJACTB

TIPaKTHYECKH

c,
CPO, CPOIT

MEXaHU3MOB U
MallI}H,
®duzuka,
ONeKTPOTEXHUY
ecKHe U
KOHCTPYKI[MOHH
ble MaTepHaIbl,
Marepuanosene
HHE.

cHcTeM
aBTOMaTH3aIun/
IIpoexTrpoBaHue
MEXaTPOHHBIX U
pobOTOTEXHIMYECKH
X CHCTEM,
AproMaruzanys
TEXHOJIOTHYECKHX
TIPOIIECCOB U
MPOU3BOACTB/
IIpombInieHHBIE
po6OTHI 1
POOGOTOTEXHUYECKH
€ KOMILJIEKCHI,
TeneMexanu4eckue
CHCTEMBHI H
yHIpaBlieHHE
TEXHOJIOTMYECKUMH
nporneccamu/
OcHOBBI
aBTOMATHKH,
TeJIEMEXaHUKH U
cesa3u, ACYTII/
ABTomaruzanms
TEXHHYECKUX
CHCTEM,
Junnomuoe
MPOEKTHPOBaHHE




[ACCHBHBIA  KOHTpPOJIb, aBTOMAaTHYECKMM
KOHTPOJIb pa3MepoB H (GOpPMBI, KOHTPOJIBLHO-
COpPTHPOBOYHEIE aBTOMATHI, CHCTEMBI
CHTHAJIU3AIMY U 3aIIWTHL.

I'u6xue npomssoacTeenHble cucteMsl (ITIC)

— KOHIIETIIUS, CTPYKTypa, NPEeHMYIIECTBA M

1po6IIeMBI BHE/IPEHMUS, MOMYJIH
MexaHo0OpaboTKY U COOPKH.

ABTOMATH3aIMsl  TPAHCIOPTHO-CKJIAJCKHMX
CHCTEM — pOJIb M pa3BUTHE CKJIAJIOB,

NPOMBIIUICHHBIH TPaHCHOPT, 060pyIOBaHHE
ABTOMAaTHYECKHX CKJIaZOB.

OCHOBBI TEXHOJOTHH | METOHOIOrHYeCKHe OCHOBBI  TEXHOJIOTHH | 3HATH: Jlexnywy, Teopus IIpoexkTpoBanue
NPOH3BOACTBEHHBIX MAaIIHHOCTPOSHUSI — IIpeAMeT M 3aJa4d, | — Mertoapl M OCOOEHHOCTH | IPAKTHYECKH | MEXaHM3MOB M | CHCTEM
mponeccoB —3 OCHOBHBI€ IIOHATHSA, CHCTEMHBIH MOJXOJ, | MPOEKTHPOBAHHUs TEXHOIOTHYECKHX | €, MalllyH, aBTOMaTH3aIH/
KPeAnTOB, 3K3aMeH, 4 | METOXOJIOTHUA TEXHOJIOTHYECKOT'O | MPOLIECCOB mia | CPO, CPOIl | ®usuka, IIpoexTpoBaHue
roga NpOeKTAPOBaHMA. TeXHHMYECKHE CHCTEMBI M | aBTOMaTH3MPOBAHHOI'O ONeKTpoTeXHUY | MEXaTPOHHBIX U
MX MCCIEIOBaHHE — OCHOBBI 0a3sHMpOBaHHSA, | TEXHOJIOTHYECKOTo 00OpydOBaHHMS €CKHe ¥ POOOTOTEXHHYECKH
TEOpUsl pa3sMEPHBIX IIEMEH, aHau3 CHCTEM | (aBTOMATHYECKMX  CTaHKOB  H KOHCTPYKLIMOHH | X CHCTEM,
«Hspemme» u «IIpeoOpasoBanue». MeTompl | TuHMIA). ple MaTepHalbl, | ABTOMaTH3alHU
NOBBIIIEHHS SKCIUTyaTaLMOHHBIX CBOMCTB | — MerTonsi pacuéra Marepuasnosezie | TEXHOIOTHYECKHX
I/I3116JII/II71 = (I)OpMPIpOBa}IHe U YINPaBJICHHC 3KOHOMHUYECKOM S(b(i)eKTI/IBHOCTI/I HHC. IpOo1ecCOB U
COCTOSIHUSIMH 00pabaThIBaeMbIX 3JIEMEHTOB. | ONITHMAJIBHBIX  TEXHOJOIMYECKHX TPOU3BOJICTB/
Pa3paboTka TEXHOJOTMYECKUX MPOLECCOB | MPOLIECCOB IUTs IIpoMeimIeHHBIE
M3roTOBJICHUA MAallMH — MPOCKTHPOBAHHC, | aBTOMATH3MPOBAHHOIO pOGOTLIPI
MPOU3BOAMTEILHOCTH, 3KOHOMHMYHOCTb. | IPOM3BOJICTBA. POOOTOTEXHHYECKH
TexHOIOrus MPOU3BOACTBA NIEYaTHBIX IUIAT — | — Arnmapar TEeXHHKO- € KOMILIEKCH],
THIIBI, MaTepHalbl, TOYHOCTb,  ITalbl | 3KOHOMHUYECKOrO AHAIM3a BHIOOpa Tenemexanuueckue
M3rOTOBJIEHHs, OCOOEHHOCTH PpeIbedHBIX | oTUMAIBHBIX  TEXHOJOTMYECKHX CHCTEMBI ¥
miaT. ONEKTPUYECKHE COe/IMHEHHs — CBAPKa, | pemeHHM M3TOTOBIEHHS OGHEKTOB yIpaBJcHHE
naika, IIOATOTOBKA TIOBEPXHOCTEH, | pomsBosCTBA. TEXHOJIOTHYECKUMH
aKTMBH3AaLUsg METaUIOB. ABTOMaTv3alMs | _ MeToasl TEXHONOTHIECKOM npoueccaMu/
TEXHOJIOTHYECKHX TPOIIECCOB — PU3UUECKHE | [1onroTOBKH TIPOM3BO/ICTBA OcHOBBI
M TEXHHYECKHE TPOLECCHI, YNPABICHHE | oGpaGoTkh 3arOTOBOK B YCIOBHAX ABTOMATHEH,
COCTOSIHMEM M3[E/IMA M MPOM3BOJACTBOM. | gpTOMATH3MPOBAHHOIO TEeJIEMEXaHWUKHU U
ABTOMAaTH3UPOBaHHBIC TIIPOM3BOJICTBA | 1pOK3BOACTBA. cesasu, ACYTIV
NpHOOPOCTPOCHHUS u POC — | Vmers: ABTOMaTH3aIMA
MHKpO3JIEKTPOHHKA, PETYJIMPOBOYHBIE | _  [IpoexTHpOBATH TEXHUYECKUX
IPOILIECCHI,  ABTOMATUYECKMH  KOHTPOJb. | qrrwn o e i IpyIIIOBbIe CHCTEM,




JlumiomHOE

TexHomOrHyecKue OCHOBEI MHIIEBOTO | TEXHOJIOTHYECKHE TPOLIECCHI
MPOM3BOJICTBA — COCTAB MPOYKTOB, HAYYHbIE | M3TOTOBJICHHS JeTaledl M Y3JIOB MPOEKTHPOBAHHUE
OCHOBHI IIPOLIECCOB, CTAHJAPTH3alMs, CBIphE. | MamyH Ha crankax ¢ UITY, I'TIC u
CtpouTesbHOE POU3BOJCTBO — OPraHM3aLMs | aBTOMAaTHYECKHX JIMHHSX.
paboT, TpPAaHCIIOPTHPOBKA, 3€MJISAHBIE M | —  PaccuMTeIBaTH TOYHOCTH U
CBalHBIE OCHOBaHMsI, BO3BeJCHHE KaMEHHBIX | HaOeKHOCTD TEXHOJIOTHYECKUX
KOHCTPYKIHH. Mertamurypru4eckoe | mpoleccoB aBTOMAaTH3MPOBAHHOIO
IIpOXU3BOACTBO — CTaJieINTeHHbIC OpOIECCHl, | IIPOU3BOJICTBA, COCTaB
JIOMEHHBbIE II€YH, arjioMepamnus, oOpaboTKa | TEXHOJOrMYECKOro 06OpYIOBaHMS.
MeTaIoB, aBToMaTh3aiua. O6oraTuTeNnbhble | —  PaspaGaTeiBaTh
¢Gabpuxu - npobneHMe, H3MENbYECHHUE, | yrpaB/IAloONE|e NPOrpaMMbl i
MarHuTHas cernapanusd, 00XHI, XBOCTOBOE | ctaHkOB ¢ UIIY M TeXHHYECKHE
xossiicteo. Hedrenoberya u mepepaboTka — | samapms Ha  NPOEKTUPOBAHHE
paspaboTka MECTOPOXKIEHHH, | cpesicTB TEXHOJIOTHYECKOTO
He()TeneperoHKa, aBTOMATHU3ALMA | OCHAIECHHS TII
TPaHCIIOPTUPOBKH. ropHOIIOGI:IBaIOHII/Iﬁ aBTOMAaTHU3UPOBAHHOI'O
KOMIUIEKC — Jo0bda pynel, GypeHwe, | mpomsBozcTBa.
B3pbIBHBIE paboTHI, TOpHOE 060PYIOBaHME. —  TIpou3BOJHMTH HCCIEIOBAHHS
mo  coeepiieHcTBoBaHMiO  TII
MeXaHHYECKOH ob6paboTku
3arOTOBOK C IIENBIO ITOBBIIICHHS
KayecTBa u3Ieui u
NPOM3BOJUTENIFHOCTH  TpyJa B
KyPCOBBIX ¥ AMIUIOMHBIX ITPOEKTaX.
TeaemMexaHuuYecKHe Hcropusi pa3BUTHS CpeICTB TEJIEMEXaHUKH. | 3HATh (PyHKLMH TeIEMEXaHMYEeCKHX | JIekuuu, O®wusuka, Teopust | MoHTaX 1
CHCTEMBI H [MpuMeHeHWe TeIeMEXaHWYECKUX METOMIOB | CHCTEM, CTPYKTYpHBIE M | IPaKTHYECKH | MEXaHU3MOB U SKCILTyaTaIs
ynpaBJieHHe ynpasienus. OyHKIMH TeleMeXaHWIeCKUX | (pU3HYecKHe XapaKTepUCTHKH | €, MaIIHH, CHCTEM
TeXHOJIOTHYECKHMH CHCTEM. OnHOYpOBHEBBIE H | TeJIEeMEXaHHYEeCKHX curHaios, | CPO, CPOII | DneMeHTH 1 apTOMaTH3auu/ Mo
nponeccamMu — 3 MHOT'OCTYIIEHYaThIe TeJIEeMEXaHWMIECKHE | IPUMECHEHHE CHCTEM ycTpoiicTBa HTaX B
KpeanTa, K3aMeH, 4 cucteMbl. CTpyKTypHas cxeMa KOMIUIEKCHOH | TejieynpaBiieHHs aproMaTHki/Te | sKCIUTyaTaiys
roaa TeJIEMEXaHHYECKOM CHCTEMEBI VYMmets MPUMEHATh cpencTBa XHHAYECKHE MEXaTPOHHUKH U
O600IIeHHas CxeMa Tepefavyd COOOIIeHHUH. | TeleMeXaHuKU B cpencrea POOOTOTEXHHKH,
OnepatuBHas wuHpopMamui. PacueTHO — | aBTOMAaTH3HPOBAaHHOM YNPaBJICHHH CHCTEM ACYTII/ABromatu
miagoBas uHGopMarwms. ITpou3BoACTBEHHO — yTpaBJIeHUs, 3a1Md TEXHHYECKHUX
cratudeckas uHpopMmanmsa. KommyecTBeHHas Mukpormnpornecc | CHCTEM,
Mepa  HeompezeneHHocTH.  KomugectBo OpHEbIe JlumioMHOe
uHpopMarmu B COOBITHAX c KOMIUIEKCEI B MPOEKTHPOBAHUE.
PaBHOBEPOSITHOCTHBIMHU HCXOIaMH. CHCTeMax
OnepatuBHas uHpopMmaumsi. PacuetHo — aBTOMAaTH3aLHH/




miaHoBas uHopmanums. [Ipou3BoACTBEHHO —
cratadeckas HHGOpMAaIs

KonudecTBo MHpOpManuu B HENPEPHIBHBIX
coobmenusix. IlpuHipmel  oTOGpaXkeHHs
TeJIeMEXaHUIECKOH uHpopmaimu.
Knaccudukanys moMex M HMX HCTOYHMKH.
®opMBI UMITYIBbCHBIX HOMeX. Merozsl
yCTpaHEeHHs ITIOMeX

ITomex0oycTOHYMBOCTD nepegadu
JUCKPETHBIX COOOLIEHHH.
ITomMex0oycTOHYMBOCTD nepegavn
HeTpephIBHBIX coo0ImeHui. IlonsTue

curuaia. Bugpl cursanos. cnonb3yrommxcst
B Iepeave TeJIeMEXaHNIECKUX COOOIIEHUX.
Buasl XapaKTepHCTHK —TeleMEXaHWYeCKUX
curHasioB. DopMupoBaHUME  IUCKPETHBIX
CHTHQJIOB W3  HMMIYJIbCHBIX  ITOCBUIOK.
KauecTBeHHBIE  TIPU3HAKA  HMITYJBCHBIX
MOCBHLJIOK

3agaun KOZMPOBaHMS. OcCHOBHEIE
XapaKTePUCTHKHA KOHOB. UMCIIOBBIE KOZIBIL.
YucnoBoi ABOWYHBIA KoA. JIBOMYHBIA KO
I'pes. J[JIBOMYHO — JECATHYHBIC KOJIBL
JIBonuHBIE KOIBI C OOHApPY)KEHHEM OMIUOOK.
Kox c¢ 3ammroii mo TtouHoctu. Kox c¢
npocTeiM noBTOpeHMeM. Kox Ha oxmHO
COYETaHHE. Muxmyeckue KOJBL.
O6pazoBaHue UKITHYECKOTO Koza.
OOHapyKeHHE W HCIpPaBICHHE MaKeTOB
omubok. JlekogupoBaHHEe — ITHKJIMYECKHX
KOJIOB. Cucremsl TENEKOHTPOJLS,
TeJICyIIpaBIeHHs M  TeJEeCUTHAIM3alMH.
IIpuHIMIEBL MOCTPOEHHUS CHCTEM
TEJIEYTIPaBIeHHs  —  TeJleCUTHAIM3aliH.
3amaud  CcCHCTEM  TeNleyNpaBiIeHHUA  —
TeJIECUTHATH3aIiH. CucreMsbl Bif)
COCpPEeIOTOUYEHHBIX 00BeKTOB. OCOOEHHOCTH
CHCTEMBI /ISl PacCpPEeIOTOYEHHBIX OOBEKTOB.
O0BeMBI BHEIPEHHUS CPENCTB TEIEKOHTPOILSL
" TeJIeyTPaBICHHUS. CoBpeMeHHBIe

MUuKpOKOHTpOII
JIepsl U
IporpaMMHBIE
cpencTBa
ynpaBJieHus,
TexHONMOrHYECK
He MPOLIECCHI
aBTOMAaTH3HMPOBa
HHBIX
npousBozacTs/Oc
HOBBI
TEXHOJIOTHH
TPOM3BOJICTBEH
HBIX MPOILIECCOB.




HATIPaBJICHUS B Pa3BHTHH TEJIEKOHTPOJIS H
TeJICypaBIICHAS

OcHoBbI aBTOMaTHKkH, | Conmepxanue  QUCHMIUIMHBL:  BBenenwe. | 3HaTh: Jlexiuu, ®usuka, Teopus | MoHTax H
TeJleMEeXaHHKH H Crpykrypa cucreMm. Kiaccuukamuss # | — OocHOBHBIE TEXHHYECKHE | MPAKTUYECKH | MEXaHU3MOB U SKCILTyaTalIHs
CBSI3H — 3 KpeJnTa, XapaKTCPHCTHKH  3J€EMEHTOB.  JlaTuHMKH. | cpeacTsa aBTOMAaTHKH u| e, MalllHH, CHCTEM
JK3aMeH, 4 roaa OJIeKTpUYECKHE peie W TPaHCMHUTTEPHL. | TejeMexaHuku, wucnoibsyemiie B | CPO, CPOII | DnemeHTs! B apToMatm3amuu/Mo
Jlorudeckue  omepaluM M 3JIEMEHTHL | OGIIENPOMBINLIEHHOM ycTpoicTBa HTaX "
ITudposrie  yctpoiictea. KonebatenbHble | mpou3BoaCTBE; aBTOMaTHKW/Te | sKCIUTyaTarus
KOHTYpPBI H (bI/UII:TpBI. VYewmremn w | — CTaTHYECKHE H IUHaAMHUUYECKHE XHHUYCCKHC MEXaTPOHUKH 151
reHeparopsl. MozyIATopsl, AEMOIYJISATOPHI | XapaKTepPHCTHKH OCHOBHBIX cpencTBa pobOTOTEeXHHUKH,
H npeobpa3oBaTesH YacCTOTHL. | 5JJleMEeHTOB " CHCTEM CHCTEM ACVYTII/ABToMatu
OrpaHquenn YPOBHA Hu yCTpOﬁCTBa aBTOMATHYCCKOI'O YIIPaBJICHUT, ypaBJICHHAA, 3alus TCXHUYCCKUX
aBTOMAaTH4YECKOM pEryIMpPOBKH YCHICHMS. | — cocTOSHHE H TIePCHEKTHBEI Muxkporporiecc | CHCTEM,
Hudopmaumonneie 0cHOBbI CBsi3H. OGwWasft | paspurus TeleMeXaHMIECKIX OpHBIE JurutomHOE
KJIacCH(HKAIMI CHCTEM  TeJIeMeXaHHWKH, | cpcreM aBTOMATHKH KOMIUIEKCHI B MIPOEKTHPOBaHHE.
MOHATHA M ompeneneHus. KadecTBeHHBIE | Vmers: CHCTeMax
NpH3HaKd HMIyIbcoB ToKa. Komel B | _ cocrapmars (yHKIHOHANBHBIE 1 aBTOMaTH3aIH/
CHCTEeMaX TelleMeXaHWKH H CBi3U. CrocoOsI CTPYKTYpHBIE CXEMEI MUKpOKOHTPOI
Pas/e/IeHHsi CHUTHAIOB M HX OIIEMEHTOB. | aproMaTH3aIiu OGBEKTOB Jiephl 1
O0mue NpUHIMIBI TeJNEYNpaBlIeHHS H YIIpaBIeHHS; MpOrpaMMHbIe
TeJICCUTHAJTA3 ALK, VerpoticTBa | _ paspabaThBaTh cpencTBa
TeJIeN3MEPEHHSI. HarypansHbie ¥ | QpUHIMNHATBHBIE CXEMBI CHCTEM yIpaBJIeHHUS,
KadeCTBEHHbIe MOKasaTeNy SPPEKTUBHOCTH | oo U TeTTEMEXAHMKH TexHomoruyeck
nereii cBa3u. [loHATHE O 3aTyxaHWH M | _ OCYLIECTBASTH BBIGOP He TPOLEeCCHI
JaJIbHOCTh HETIOCPEZICTBEHHOTO |y iiorp - cHcTeM, aBTOMaTH3HUPOBa
TeneOHUPOBaHHUS. YCTpOI/ICTBvO TPOEKTHPOBATS, cTpowTs " HHBIX
3JIEKTPOAKyCTHIECKUX npeoGpasonareneI{. TIO/LIepAHBATS JAMAHHYIO npousBoacTB/Oc
IIpuHiunel opraHM3allid MHOTOKaHAJIbHOM SKCIUTYATALMOHHYI0  HATEKHOCTD HOBBI
cBs3u. OmHO— U JBYCTOPOHHHME KaHAIBI OCHORHEIX CHOTEM ABTOMATHER TEXHOJIOTHH
IlocTpoeHHe = MHOTOKAHANBHBIX ~ CHCTEM | ponov oo MPOU3BOACTBEH
nepegaun. CucreMbl  MHOTOKaHAJIbHOM HBIX MPOIIECCOB.
CBS3H. Cucremsl SKCILTyaTaluu
MHOTOKaHAJIFHOM CBS3M M aBTOMaTH4ecKas
MHOI'OKaHaJTbHas TeneoHHas CBSI3b.
Ocob6eHHOCTH MpUeMHO—TIepeiaromei
anmapaTypsl  paguocBs3d. MHAyKTHBHas
CBA3b. I'poMkoroBopsimas CBA3b.
IlepcieKTHBBI pa3BHTHA TEXHOJIOTHYECKOM
PpaguocBs3H
ABTOMATH3ANHASA Beenenue. CoBpeMeHHBIH YPOBEHb 3HaTh NPUHIIMITE H METOBI Jleximn, Texnonoruveck | MHTErpHpOBaHHEIE




TEXHOJIOTHYECKHX
NPOHEeCCoB H
NpPOH3BOACTB — 3
KpeauTa, IK3aMeH, 4
rojga

aBTOMATH3aLUH TEXHOIOTHYECKHUX
IIPOLIECCOB B OTPACIIIX NPOMBIIIIEHHOCTH H
MIEPCIIEKTUBEI €€ Pa3BUTHUS, SKOHOMHYECKHE
acIieKThI aBTOMATH3aliK. 3aadu B 06J1acTH
aBTOMAaTH3aLUM TEXHOJIOTHYECKHUX
MPOLIECCOB, OINpPEIEJICHHBIE B COOTBETCTBUH C
TpeboBaHUAMHU NPOH3BOCTBA. ObUIHe
cBefieHHs 00 aBTOMaTH3MPOBAHHBIX
cucremax ynpasiieHus (ACY). Ilpumenenne
MHKpOIIpo1ieccopoB, MUKpoOBM wu cereit
OBM a1 ynpasiieHHS TEXHOIOTUIECKAMHU
npoueccaMy. YpaBIseMOCTh
TEXHOJIOTMYECKOT'0 IIpoliecca.
IIpeo6pa3oBaHie TEXHOIOTHIECKOM
uHpopMarmu. Buas! u popMbI CUrHAIIOB.
KomupoBanue curnainos Mutepdeiic Mexmy
TEXHUYIECKHUM IIPOLIECCOM U CHCTEMO#
ynpasiieHus JIaTYMKy ¥ UCTIOTHUATEITEHBIE
MexaHu3MBl. [lepeaya u3MepUTETBHBIX
CUTHaJI0B. XapakTepucThka JlaTumnkos.
AmHasnoroBsie JaTduky. JlaTauku
TeMIepaTypbl. TepMO2IeMEHTEHI.
TepmomeTpsl conpoTuBiieHHs. TepMucTOp.
Hzmepenue pacxona. UsmMepenne o05eMHOT0
pacxoma. i3aMepeHre MaccOBOro pacxoa.
Ces3p YBM c TEXHOIOTHYECKUM OOBEKTOM.
udpo—anamoroBoe npeodbpazoBaHue.
Amnanoro—1u¢poBoe npeodpazoBaHueE.
ABTOMaTH3aIMs HENPEPHIBHBIX K
JUCKPETHBIX TEXHOJIOTHYECKHUX MPOIIECCOB.
Merouka aHaIHM3a TEXHOIIOTHYECKOTO
nporecca Kak 00beKTa ynpaBieHus. AHaIu3
TeXHOJIOTMYECKOro mpoliecca kak oObexTa
ynpasiieHus. BxomHsie 1 BEIXOTHBIE
NepeMEHHbIE TEXHOIOTMYECKOTro IpoIiecca.
CxeMbI aBTOMaTU3alluH THIIOBBIX
TEXHOJIOTUYECKHX IIPOIIECCOB. YTIpaBieHHE
NPOLIECCOM B peaIbHOM BPEMEHH.
VnpasieHue nocie10BaTenbHOCTHIO
coObITHii ¥ GHApHOE yIIpaBIICHHUE.

IIOCTPOCHUA CHCTEM
ABTOMAaTHYECKOI'o peryjiupoBaHUA
H aBTOMAaTH3HUPOBAHHBIX CUCTEM
YIpaBJICHHA TEXHOJIOITHYCCKUMHA

npornieccamu (ACY TII) Ha ocHOBe

COBPEMEHHBIX TEXHHYECKHX
CPEJICTB aBTOMAaTH3aIlUH,
IIPOrPaMMHBIX CPEACTB CHCTEM
yHpaBIeHHA

VYMeTh uMTaTh CXEMBI
aBTOMAaTH3aI[iH THIIOBBIX
TEXHOJIOTHYECKHUX MPOLIECCOB,
CXeMEBI aBTOMaTHYECKOI'O
PeryIupOBaHMS CIIOMKHBIX
TEXHOJIOTHYECKHX OOBEKTOB;
yIpaBJieHHe MPOLIECCOM B
peabHOM BpEMEHH C
HCIIOJIb30BaHUEM YIIPABJISIONIETrO
KOMIIBIOTEPA; YIPABJISATh
MOCJIEI0BAaTEILHOCTRIO COOBITHIA

IIPaKTHYECKH
c,
CPO, CPOII

He MPOIECCHI
aBTOMAaTH3MPOBA
HHBIX
MPOU3BOJICTB
/OCHOBBI
TEXHOJIOTHH
TIPOHU3BOJICTBEH
HBIX MPOIIECCOB,
Mpukponpounecc
OpHBIE
KOMILIEKCHI B
cucTeMax
aBTOMAaTH3aLUH/
MuKpOKOHTpOJI
JIepBI H
MpOrpaMMHEIe
cpeacTBa
yIpaBJIeHuUS,
OneMeHTHI U
YCTpOWCTBa
aBTOMaTH3aLuH/
Texauuyeckue
CpencTBa
cuCTeM
YIpaBJIeHuUS,
IIpoexTpoBanu
€ CHUCTeM
aBTOMaTU3aLUm/
IIpoexTupoBanu
€ MeXaTPOHHBIX
u
poboToTexHuYe
CKHUX CHCTEM,
JIuneitnrie
CAP,
Henuneitnbie
cucteMsl CAP,
OCHOBBI TeOpHH
o6paboTku
curnasos/IIpuk

CHCTEMBI

IPOEKTHPOBaHUA H
ynpasnerwst/ [Ipusn

513131
TIPOEKTUPOBAHUS
SCADA-cucrem,
JlurmoMHOe
TPOEKTHPOBAHHE.




JuddepenipaabHble YpaBHEHHU,
onuchIBaromye GU3MIEeCKHi MpoLece.
OnucaHue TMHEHHON CHCTEMBI B
nmpocTpaHcTBe COCTOSHUA. OCHOBHBIE
CTPYKTYpbI @aHAJIOTOBBIX M ITU(PPOBBIX
peryisitopoB. IIpoexTupoBaHHE aHATOIOBBIX
M TUCKPETHBIX peryisaTopos. IlonsaTue
CIIOXKHOM CHCTEMBI — CHCTEMA, 3JIEMEHT
CHCTeMBI, CBs3b B cucteMe. Kimaccudukaips
CITOXKHBIX CHCTEM. JIMHEHHOCTD M
HEJIMHEHHOCTh CHCTEM M MX ONHCaHMH.
HenpepbiBHBIE U JUCKPETHBIE CHCTEMBI.
JleTrepMUHUPOBAaHHbIE U CTOXaCTHYECKHE
cucreMbl. OCHOBHBIE IOHATHS
MozenupoBanus. OCHOBHBIE TpeOOBaHM,
OTpeeNsIoNHe BHIOOp MaTeMaTHYECKOTIO
ormucaHus. THIIOBbIE MaTEMATHYECKHE
MOJIE/TH TIOTOKOB B ammaparax (arperarax).
Mojeinp uaealbHOro BeiTecHeHus. Mozenb
uneanbHoro cMemenus. uddy3noHHas
Mozelb. MaTeMaTH4ecKoe OIMCaHue
(OU3UKO—XUMHUYECKHX Y TEIIOBBIX
MPOLIECCOB B MPOMBIIIEHHBIX TEXHOIOTHAX.
ITocTpoeHne CTaTHYECKUX MaTEMATHYECKUX
MojeJieii METOJJOM MHOKECTBEHHOT'O
perpeccHoHHOro aHanu3a. OCHOBHBIE
NPEICTABJICHUS O CUCTEME BU3yaIbHOIO
MozenupoBaHus CTpyKTypa COBPEMEHHOMR
ACY TII, ee ¢GpyHKIMU ¥ OCHOBHBIE
pasHoBuaHocTH/ HazHaueHwe, e 1
¢yukuun ACYTII. Pasnosuanoct ACY
TII. CoctaB ACY TII. Bzaumoneiicteue
yacreif ACY TII. Ucnons3oBanue SCADA —
cucrem npu cosnanuu ACY TII. ITonarue
SCADA cuctemsl. Ctpykrypa SCADA
CHCTEMBI.

JaHAast TeOpHs
uHpOpMaIK

IpoMbInijieHHbIE
podOTHI H
poGoToTEeXHHYECKHE
KOMILIEKCHI — 3

Onpenenenne, MOHATHE U CTPYKTypa poboTa
—manunyssTopa. Kinaccuduxanus
NPOMBILLIEHHBIX po60TOB. CHCTEMBI
yIpaBJIeHHUs IPOMBIIUICHHBIX POOOTOB.

3Hats:

OCHOBHBIE TIOHATHS,
TEPMHHOJIOTHIO M OTIPEIEICHHS B
0071aCTH POOOTOTEXHHUKHY;

Jlexiuu,

PaKTHYECKH
c,
CPO, CPOII

TexHoNMOrHYeCK
He TPOLECCHI
aBTOMAaTH3UPOBA
HHBIX

HnterpupoBaHHbIe
CHCTEMBI
MPOEKTUPOBaHUA U
ynpasneHus/IIpuHi




KpeauTa, 3K3amMeH, 4
roaa

CuHcTeMBI KOOPIAHHAT IPOMBIILIEHHBIX
po6oroB. CHcTeMbl yIpaBiieHHs poOOTOB.
OCHOBHBI€ IPUHLIMIIBI CHCTEM YIIPABIICHHUS
po6otoB. CrucTeMsl IPOrPaMMHOTO
yIpapJieHus. J[BUraTeld MOCTOSHHOTO TOKA.
MoTop peayKTop MOCTOSHHOTO TOKA.
Cepsonpuozsl. Illarossie
3JIeKTpOABUraTesy. JInHeHHbIE IPUBO/BL.
Conenonppl. [IHeBMaTHUECKHE U
ruapaBindeckue npusoasl. Onmcanue G u
M xomoB [yis mporpamMmupoBanust UITY
cTaHKOB. IloAroToBUTEIbHBIE KOMaHIBI
si3pika G KOZla ¥ MX OTMCaHHMe.
BcromorarenbHble KOMaH/BI s3b1ka G Kozia U
ux onmcanue. [TapameTpbl koMaHI.
VcrpoiicTBa ynpaBieHHA
3JIeKTpONpHBOAaMH. MUKPOKOHTpPOJUIEPHI
1ist po6orta. [IporpaMmupoBaHye
MHKPOKOHTpoJLTepoB. [ToHATHE CTaHKaX C
YITY. Cranku ¢pesepnbie ¢ UITY. Cranku
TokapHsie ¢ YITY. MHorolesneBbie CTaHKH.
Runtaime nporpaMmupoBaHue i poOOTOB.
Offline mporpaMMupoBaHie IPOMBIIUICHHBIX
po6otos. Online nporpaMMupoBaHue
MPOMBIIIUTEHHBIX po6oToB. Kitaccuduxarms
po6OTOB B MEXaTPOHHBIX CHCTEM,
MpeIHa3HauYeHHbIX UL peLICHHUs

CTPYKTYpPY HPOMBIIILUIEHHOTO
pobota 1 GYHKIHIO ero
TIOJICUCTEM;

BO3MOJKHOCTH CYITIECTBYIOIIET0
TapKa MPOMBIIIIEHHBIX pOOOTOB;
MaTeMaTHYeCKHe METO/IbI U
anmapart UCClIeIOBaHHs
KHHEMaTHKH, THHAMHUKHA U
TOYHOCTH MPOMBIIIIEHHBIX
po60TOB;

MIPUHLAIIBI IOCTPOCHHUS
Pa3IMYHbIX TUIIOB CUCTEM
YTpaBJIeHHUs IPOMBIIIICHHBIX
po60TOB, X OCOOEHHOCTH;
MePCIIEKTHBBI Pa3BUTHUA
pOOOTOTEXHUKH.

YmMmers:

- BriOuparh panmoHaJIbHYIO
KOMIIOHOBOYHYIO CXEMY
HCTIOJTHUTEJIBHOTO YCTPOMCTBa
MPOMBIIIJIEHHOTO po0oTa;

- CoCTaBIATH aITOPHUTM U
TpOrpaMMy JUTS Pa3IMYHBIX TUIIOB
CHCTEeM YIPaBJICHUS UKJIOBBIX,
TTO3HUIIMOHHBIX, KOHTYPHBIX

- OcCymecTBIATh pPacyeTsl
PE>KHUMOB IBDKEHHS, TOCTHKUMOM

TPOU3BOACTB
/OCHOBEI
TEXHOJIOTHH
TIPOM3BOACTBEH
HBIX TIPOIIECCOB,
Muxkpomnporecc
OpHBIe
KOMILJIEKCHI B
CHCTEMaX
aBTOMaTH3aIK/
MUKpPOKOHTpOI
Jiepsl 1
MporpaMMHEIe
cpencTBa
yTIpaBIiieHHU,
OJeMEeHTHI U
YCTpOMCTBa
aBTOMaTH3aIHk/

‘Texuuueckue

CpeAcTBa
CHCTEM
yIpaBJeHHs,
IIpoexTupoBanu
€ CUCTEM
aBTOMaTH3aIUK/
IIpoexkTupoBanu
€ MEXaTPOHHBIX

MITBI
MPOEKTHPOBaHUS
SCADA-cucreM,
JurnnoMHOE

TMPOEKTHPOBAHUE.

HETPaJMIMOHHBIX 33124 TOYHOCTH, MAHEBPEHHOCTH U 7} »
Tpancnioptupyromue po6OThI, CEepBHCa HCTIOTHUTEILHOTO pobGoToTexHUYe
POGOTOTEXHUYECKHE U MEXaTPOHHBIE YCTPOMCTBA IIPOMBIIIIIEHHOTO CKHX CHCTEM,
cucTeMbl Ha maccH. TpaHcropTupyromue pobora; JIuneiinbie
po6OTBI, POOOTOTEXHUYECKHE H - PaspabarsiBaTh KOHCTPYKIMU CAP,
MeXaTpOHHbIE CHCTEMBI B TPEXMEPHO# cpejie. | pabo4uX OpraHoB (3aXBaTHBIX Henmuneiinbie
JleMOHCTpallMOHHBIE U pa3BlIeKaTe/IbHbIE YCTPOMCTB); cuctemsl CAP,
pOOOTHI U MEXaTPOHHBIE YCTPOMCTBA. BriGupath parioHaIbHYIO OCHOBBI TEOpHH
PoGOTEI M MEXaTPOHHBIE YCTPOKCTBA B . KOMITOHOBKY 00OpYIOBaHHS B o6paboTku
MEIULIMHE U 3APaBOOXPaHEHHH. coctaBe PTK wmu I'TIM cur”anos/[Tpux

JaHast TeOpHs

“HpOpMaIH

Mooyne 9 — Ilpoexmupoeanue Hagpixu:




OTBETCTBEHHBIH 32 MOIYJIb — CT. Mpernoaasaresb, MarucTp IlluHkesra
T.A.

Ho pwciwnnubaM «[IpoekTHpoBaHWe CHCTEM aBTOMaTH3amum» M «IIpoeKTUpoBaHue

MEXaTPOHHBIX ¥ POOOTOTEXHUIECKUX CHCTEM)

- BHIIOJTHEHMS IIPOEKTHO-KOHCTPYKTOPCKUE M PacCUETHBIX PaboT MO CO3JaHMIO M BHEAPEHHUIO
B SKCILTYaTallHIO Ha/IeKHBIX CPE/ICTB POOOTOTEXHHYECKHX M MEXATPOHHBIX CHCTEM

- YTeHHS TEeXHHWYECKHX YEPTEKEM, BHIMOIHEHUS HCKH30B JieTaled U COOPOYHBIX EIMHUIL B
CHCTEMaxX aBTOMaTH3UPOBAHHOI'O MPOEKTUPOBAHHUS,

- IIPAMEHEHHS CHCTEM aBTOMATH3MPOBAHHOTO TIPOEKTUPOBAHMS JIIS TIOCTPOCHHS YEPTexkeH U
TPEXMEPHBIX Mojeneil Jo0OH CIOKHOCTH, HPOEKTHPOBAaHMA CBAPHBIX COENMHEHHH H
KOHCTPYKLIUH;

o(hopMIIeHHS TEXHIYECKOM JOKyMEHTalM{ IIPOEKTOB CHCTEM aBTOMAaTH3aLMU

Ho pucumnmaam «OcHoBel CATIP» 1 «3D - MonenupoBaHHue»

- HCTIONB30BaHUA MH(OPMAIMOHHO-KOMMYHHKAIMOHHBIX TEXHOJIIOTHH B IPOYECCHOHAIBHOM
JeSTeJIbHOCTH

- KJ1acCH(PHKAIIMA COBPEMEHHBIX IIPOrPaMM aBTOMATH3MPOBAHHOTO MPOSKTHPOBAHHS C TOUKH
3peHHs] BO3MOXKHOCTHY IPUMEHEHHMS /1 PEIIeHHs KOHKPETHOH 3a/1a4y POEKTUPOBaHUA

- paspaboTku W OQopMIIeHHs IpadUYecKHX, BHYHCIMTENBHBIX M IIPOEKTHBIX pabor c
KCTIOJIB30BaHHEM MH(POPMAMOHHO-KOMITBIOTEPHBIX TEXHOJIOTHH.

- oneHkd mnonesHoct mnpumenenus CAIIP npu BeJeHHM NPOEKTHO-KOHCTPYKTOPCKOM
JIeATeITbHOCTH

IIpoexTHpOBaHHKe O6mue cBeleHUs O INPOEKTHPOBAHMH | 3HATH: Jlexmu, Ipuxnannas Monrax u
cHCTEM ACVYTII: uwenu W 3a4auyd, OCOOEHHOCTH | OCHOBHBIE 3Tallbl M METOJBI | MPAKTHYECKH | TCOPHs SKCILTyaTalus
aBTOMATH3AIHA — S oObeKTa YMpaBJI€HHs, OTalbl CO3MAaHUA. | IPOCKTUPOBAHHS CHCTEM | €, uHpopmarm/ CHCTEM
KpeIuToB, 3Kk3ameH, 4 | CHCTEMHBIi TOJIXO; CYIIHOCTh M | aBTOMaTH3aIl{H, CPO, CPOII | OcHOBHI TEOpHH | aBTOMaTH3aLMH/
roaa 0COOEHHOCTH CHCTEMHOT'O MOAXOMa, | CTPYKTYpy aBTOMAaTH3MPOBAHHBIX o6paboTku MoHnTax u
NpUHLMIBI  TIPOEKTHPOBaHWS M BbIOOpa | cucteM ynpasnenus (ACY TID); CHTHAJIOB, SKCIDTyaTaIus
pelenuii, TepMuHoiormi. OpraHusalys | HODMaTHBHBIE  JOKYMEHTBI M OneMeHTH U MEXaTPOHHKH H
MPOEKTHUPOBAHUA: CTpYKTypa pabort, | cTaHIapThI ToCT, MOBK, YCTpOMCTBa poboTOTEXHUKH,
niaHupoBaHue, obs3aHHOCTH 3aka3uukoB M | CHUIIED); aproMatuki/Te | ACYTII/ABroMaTh
WCIIOJTHHUTEIIEH. Craguu U STamsl | OPUHIMNGI  BhIOOpa  JIaTYMKOB, XHUYECKHUe 3aIHsl TEXHUIECKHX
MPOEKTUPOBAHUA: MPEeANPOeKTHbIE ¥ | MCIIOTHUTEIIBHBIX MEXaHH3MOB, CpeAcTBa CHCTEM,
npoekTHble cramuy, 100, TEXHMYECKOE | KOHTPOJUIEPOB U CETEBBIX CPE/ICTB; cHCTeM ABTOMaTH3aIMA
3a7iaHue, MPOEKTHAs JIOKyMEHTAaI{sl, | COBpEMEHHEIE NporpaMMHBIE yTIpaBJICHUS, TeXHOJIOTUYECKHUX
crner¢UKaIHH. IpenBaputensHoe | cpeacTBa MPOEKTHPOBaHMSA MaremaTH4ecKo | MPOLIECCOB H
o06cieioBaHHe oOBeKTa: sagaun | (CAD/CAE, SCADA). e MPOU3BOACTB/
obciemoBanmsi, cOOp MarepHaloB [UIA | YMETh: MogenupoBanie | [IpoMblnuieHHBIE
pacuéra  oddexTuBHOCTH M BHIOOpa | pa3pabaThiBaTh  (DYHKIMOHAIBHBIE TEXHOJIOTHYECK | POOOTHI M
texuuueckux ~ cpeacts.  CAIIP g | m MPUHLMIHATEHBIE CXEMBI UX TpoLeccoB/ | po6OTOTEXHHYECKH
MPOEKTHPOBAHUA: 3a7layd | aBTOMATU3al|y; MopenupoBaHi | € KOMIDIEKCHI,
aBTOMAaTH3MPOBAaHHOIO NPOEKTHPOBaHMs, | HOAOUpPaTh  OOOpyJdOBaHHME  H e MexaTpoHHbIX | JlumtomMHOE
HOAXOMABI,  CTPYKTypH3alsl  TIpoliecca, | CPeACTBa  aBTOMATH3ALMK _ TOA U MPOEKTHPOBaHHUE.




MpaBUIa

KkiIaccuukamus cucteM. IIpoekTHpoBaHHe
crpykryp ACVYTIL: 3amaun W BHIBI
CTPYKTYpHBIX  CXeM, KOMOWHHPOBaHHEBIE
CXEMBI. DyHKIHOHAIbHEIE CXEMBI:
TIPYHLIMIIBI MPOEKTHPOBAHUS DCA,
u300pakeHne 00OpYIOBaHWS, NATYHKOB M
JIMHUN CBSI3H, YTeHHe cXeMm.
IIpuHIMNIHaTEHEIE CXEMBI:
MOCJIeA0BATeNbHOCT  pazpabotku  [IOC,
BBITIOTHEHUS, o603HaueHUs
3JIEMEHTOB, NPOEKTUPOBAaHUE CXEM ITHTAHHS
M aBTOMaTH3alMH. MOHTaxHble paboTHI:
CTPYKTypa MOHTa)KHBIX Y4YacTKOB,
TE€XHUYECKas JOKyMEHTalus, MpUMEHIeMbIe
Matepuaiel. 1IuTHl, DyJbTBI W TMYHKTHI
yIpaBJICHHS: TPOECKTHPOBAHHE, YEPTEXH,
S5PrOHOMHKA,  MOHTaX, 3aHyJIeHHe |
3a3emyieHHe. IIpoeKkTHpoBaHHE W MOHTaX
IOPOBOJIOK:  DJIEKTPUYECKHE U TpyOHBIE
IPOBOAKH, CXEMbl BHEIIHMX COeIWHEHHIA,
MPOKJIaKa. MoHrax CpeAcTB
aBTOMATU3alliM:  YCTaHOBKa  IpUOOpOB,
PEryJIATOPOB,  PETYJIHPYIOIIUX  OPraHoB,
HCTIOJTHUTEIIBHBIX MEXaHH3MOB U
anexTponpuBoaoB. TexHuka 6e3omacHOCTH:
TpeOOBaHMs IIPH 3arOTOBUTENILHBIX paborax,
MOHTake MPOBOJIOK, NEPBUYHBIX
npeobpasoBareneif U OTOOPHBIX YCTPOMCTB.
IlpoBepka ¥  HcOBITaHHA: coavya B
SKCIUTyaTall{i0  IOMTOB M IIyJIBTOB,
HCIIBITAHUA TPYOHBIX M DIIEKTPUYECKHX
IPOBOJIOK.

KOHKPETHBIH 00BEKT;
HCIIOJIB30BaTh
KOMILIEKCEL,
PacCYHTHIBATH napamMeTpsl
CHCTEMBI M OOOCHOBBHIBATH BBIOOD
peLueHui;

oopmIIATH IIPOEKTHYIO
JOKYMEHTAITHIO B COOTBETCTBUU CO
CTaHJapTaMH.

nporpaMMHBIC

poboToTexHude
CKHX CHCTEM,
JInneiineie CAP

IIpoexTHpOBanHE
MeXaTPOHHbBIX H
PoGOTOTEXHHIECKHX
cHCTeM — S5 KpeAuTOB,
JK3aMeH, 4 roga

O6mue BOIIPOCHI MPOEKTUPOBAHHMS:
XKM3HEHHbIM ITMKJI W3JETHd, KOHIENIUd H
CTpaTerus, CHCTEMHBIH IOIXO, METOABI M
CpelcTBa NMPOEKTUPOBAHUS, MOIETHPOBAHHE
¥ HCIIBITaHUs, TpeOOBaHWMA K KAadeCTBY M
opranm3aiuu paspaborku. IlpenmpoexrHas
CTaJusA: IPEANPOCKTHBIE PabOTHI, TEXHHKO-
5KOHOMMYECKHE TPEIJIOKEeHHs, OH3HeC-IUIaH,

3HaTh

- cocTaB KOHCTPYKTOPCKOH
MPOEKTHON JOKYMEHTaLUH
JJIEKTPUYECKUX M  DJIEKTPOHHBIX
Y3J10B (B T.4. MEKPOTIPOIIECCOPHBIX)
MeXaTpPOHHBIX U
POOOTOTEXHUYECKUX CHCTEM;

- COCTaB paboueit

Jleximum,

MPaKTHYECKH
c,
CPO, CPOII

ITpuxnagnas
TeopHs
uHpopmarm/
OcCHOBBI TEOpUH
obpaborku
CHUTHAJIOB,
OneMeHTbI "
YCTpOMCTBa

MoHnTax
9KCILTyaTaIHs
CHCTEM
aBTOMaTHA3aLHy/
MoHnTax
9KCILTyaTaI|sa
MeXaTPOHHKH
POOOTOTEXHHKH,

51

J51




KpUTEepHHM KauecTBa, MCXOIHBIE JIaHHBIE,
pa3paboTka TexHudeckoro 3amaHusa. OOrme
TIPOEKTHBIE pelIeHus: pa3paboTka
KOHIIETIIINY, EKOMIIO3MIMS M3/eus, BEIOOp
KOMIUIEKTYIOIHNX, (OPMHPOBaHHE CHCTEMEI
KpUTepueB KadecTBa. Paboume oprasbl
MEXaTPOHHBIX MAaIlWH: IMPOEKTHPOBaHUE
3aXBaTHBIX  YCTPOWCTB,  KJIaCCH(HKAITHS,
otanbl mpoektupoBaHus. Kunemarndeckue
MOZENIH: TIOCJIEOBATEIbHOCTh MPOEKTHBIX
pelleHuii, WCXOJHbIe AaHHble, pa3paboTka
KHHEMATHYEeCKOM MOJEINM MEXaHW3MOB H
CHUCTEM pasrpy3ku. MexaHudeckas MOIENb:
3aJauM  KOHCTPYHPOBaHHS,  pa3paboTka
MeXaHUYeCKO# MoJieny, conpsbreHne ¢ BM3,
MPOEKTHPOBAHWE  IPUBOJHBIX  MOMYJIEH.
AnmnapatHele cpenctBa cOopa  IaHHBIX:
NPOEKTHPOBAHHME  JAaTYMKOB  IIOJIOXKEHMIA,
MepeMEIIEHUN, CKOPOCTH, YCKOPEHHH, CHIIBI
H TOKa;, BHIOOp M pa3sMeIleHHe TaTYMKOB;
CpeIcTBa BBOAA MHAaHHBIX OT oleparopa.

Hcrounmnku NIHTaHUA: ynpaBiseMbie
WCTOYHHMKH, YCWIMTEIH, TIpephIBaTelly,
npeobpa3oBaTen, BHIOOP HCTOYHUKOB ISt
3NIEKTPOTUPABINIECKUX u
9JIEKTPOITHEBMAaTHYECKIX JIBUTaTeJICH.

BrenpoueccopHbie YCTpOHCTBa yIpaBIICHHUS:
uHTepelicel, npaiiseprl, ALIIL, Taiimepsl,
MOZYJIATOPB M JEMOMYJATOPHI, JIOTHYECKHUE
y3nibl, GWIBTPEL, (YHKIHMOHAIBHBIE OJIOKH.
CTpyKTypHO-MaTeMaTHYECKHe MOJIeNH:
METOABl ¥ AITOPUTMBI YIIPABJICHHS, MOIEITH
aCHHXPOHHBIX, CHHXPOHHBIX, TIIb€30- H
SJIEKTPONIPHBOJIOB, CHHTE3  PeryJsaTOpOB,
HHTEJUIEKTyallbHbIE U aJallTUBHBIE CHCTEMBI
yIpaBJIeHHS. Iudpossie CHCTEMBI
yIpaBJICHHS: CTpYKTypa uuppoBoro
yTIpaBJIeHUs, IOCTAHOBKA 3a/1a4 00paboTKu 1
JITOPUTMHYIECKOTO obecrieueHus,
MPOCKTUPOBAHUE arnmnapaTHOU 5

KOHCTPYKTOPCKOM  JOKYMEHTallU{
MEeXaHHYECKHX COOPOYHBIX €IHHHIL
M fAeTaledi  MEXaTpoOHHBIX H
POOOTOTEXHHYECKHX CHCTEM;

- COBPEMEHHBIE CUCTEMBI
MOJIEJTUPOBAHUA MEXaTPOHHBIX 1
pOOOTOTEXHMYECKHX CHCTEM. Y METh
- BBITIOJIHATD PacyeTHO-
rpadudeckue paboThl 1Mo
IPOEKTHPOBAHHIO
HH(POPMAIMOHHBIX,
3JIEKTPOMEXaHUIECKHX,
SJIEKTPOrHAPABIMIECKHX,
SNIEKTPOHHBIX U
MHKPOIIPOLIECCOPHBIX MOAYJIei
MeXaTpPOHHBIX U
POGOTOTEXHHYECKUX CHCTEM;

- OLICHHBATh IIPOEKTHUPYEMBbIE Y3JIbI
M arperaTbl 0 SKOHOMHYECKOH

3¢ eKTHBHOCTH

apTomaTHku/Te
XHHYECKHE
cpeAcTBa
CHCTEM
yTpaBJeHHUS,
MaremaTuuecko
e
MOJIETTUPOBaHHUE
TEXHOJIOTHYECK
X TpoIeccoB/
MogenvupoBaHu
€ MeXaTPOHHBIX
H
poboToTexHUYe
CKHX  CHCTeM,
JIuneiinpie CAP

ACVYTII/ABTOMaTH
3aIMs TEXHAYECKHUX
CHCTEM,
ABroMaTH3aIys
TEXHOJIOTHYECKHX
MPOLIECCOB u
TPOU3BOICTB/
IIpombiiiuieHHbIE
poOOTHI H
POOOTOTEXHUYECKH
e KOMILJIEKCBI,
JuriomHoe
HPOEKTHPOBaHHUE.




MPOrpaMMHOM YacTeil, MeTOAbl obecreueHus
HaJIe)KHOCTH. Po6oTusupoBaHHbIE
TEXHOJIOTMIeCKHE KOMILTEKCHI:
KiIaccu(UKanys, TNPEANpOeKTHBIE paboTHI,

TEXHHYECKOe 3aJjaHue, STaIbI
MPOEKTUPOBAaHMUsI,  CHUCTEMHBIH  aHaM3,
MPOCKTHPOBaHNE CHCTEMbl MallUH M
YIIpaBJICHHs], HA30p ¥ UCHIBITaHUS.

OcuoBsb1 CAITIP -5 O6mre Bonpocs! MPOEKTHPOBAHMI: 3HaTh: Jlexium, Maremartuka WHTerpuposansie

KPEANTOB, K3aMeH, 4 | JKU3HEHHBIN LUK/ H3E/Us, KOHLSTIHS 1 HabOp MPOrpaMMHEBIX CPEeIICTB naboparopH | 1,2, @usmka 1,2, | cuctemsl

roaa CTpaTerus, CACTEMHBIH ITOXO0J], METOABI ¥ WCHIONB3YEMBIX JUIs bl€, HHdopMaIMoHH | IPOEKTHPOBAHUA H
CpeAcTBa MPOSKTHPOBaHMS, MOJEIMPOBaHUE | MPOMBIILIEHHON pa3paboTku I10 CPO, CPOIl | o — | ynpasneraus/[Ipun
¥ MCTIBITaHNUs, TpeOOBaHMS K Ka4eCTBY U (cpencTBa BEpCHOHHOT'O KOHTPOJLA, KOMMYHHKAIIMO | IIMIIBI
opranm3sauuy pazpabotk. IIpeanpoexTHas O6MOIMOTEKH AJIS1 MOTYJILHOTO HHbIE MPOEKTUPOBaHUSA
CTaaus: TIpeanpoeKTHbIe paboThl, TEXHUKO- | TECTUPOBAHU, CPEICTBA I TeXHOJIOTHH, SCADA—cwucrewm,
SKOHOMHYECKHE NPEIUIOKEeHI, OM3HeC-TUIaH, | Harpy304YHOI0 TECTUPOBaHUS, Komnbrorepnas | JlummoMHoe
KPHUTEpPHUH Ka4eCTBa, UCXOAHBIE JaHHEIE, HHTETPUPOBaHHBIE CPEJIBI rpapuxka u 3D | mpoexTHpOBaHue.
paspaboTtka TexHudeckoro 3aganusi. O6mue | paspabotku (IDE)), a Taroke BH3yaATH3aIHs

MPOEKTHBIE PeIleHHs: pa3paboTka
KOHIIETILIHH, JEKOMITIO3HIIUA U3IeTIHsI, BHIOOD
KOMILTEKTYIOIHX, GOPMUPOBAHHE CHCTEMBI
KpuTepueB kauecTBa. PaGoune oprans
MEeXaTPOHHBIX MAIlIMH: IIPOCKTUPOBaHHE
3aXBaTHBIX YCTPOWCTB, KJIaCCH(pUKaLIU,
oTamnbl npoekTHpoBaHusa. Kunematuueckue
MOJIEJTH: TIOCIIENOBATEIEHOCTD IIPOEKTHBIX
peLeHHiA, HCXOIHBIE JaHHbIe, pa3paboTka
KAHEMaTHUYECKOH MOJIEJTH MEXaHU3MOB U
CHCTeM pasrpys3ku. MexaHW4eckas MOJEIb:
3a/1a4l KOHCTPYHPOBaHH, pa3paboTka
MEXaHHYECKOM MoJied, conpspkenue ¢ BM3,
MPOEKTHUPOBAaHHE IPHUBOAHBIX MOYJIECH.
Anmaparssie cpencTBa c6opa JaHHBIX:
MIPOEKTHUPOBaHUE AATIYHKOB IOJIOKEHHH,
TiepeMeleHHH, CKOPOCTH, YCKOPEHHUH, CHIIBI
M TOKa; BBIOOP U pa3MelleHHe JaTIMKOB;
CpelcTBa BBOJia JaHHBIX OT oIleparopa.
HcToYHuKY MUTaHUS: YTIPaBIsieMbIe
WCTOYHHUKH, YCUIUTENH, IIpephIBaTEIIH,
npeobpa3oBaTesy, BHIOOP HCTOUHHUKOB JUIS

BO3MOJKHOCTH BBIOpaHHOM 1S
pa3pabotku miarusa CATIP.
®opManbHble HOTAIUH 11
OIMCaHMs MOJeNIeH
uHpopmarmonusix cucteM (UML,
IDEF). IIpuHiumns: 065eKTHO-
OpUEHTHPOBAHHOIO
NpOrpaMMHPOBAaHMUS, TATTEPHBI

pa3paboTKH MPOTrPaMMHBIX CHCTEM.

CoBpeMeHHbIe TeXHOJIOTHU
MPOrPaMMHUPOBAHUS. APXHUTEKTYpPY
CHCTEM aBTOMAaTH3HPOBaHHOT'O
MPOEKTUPOBAHHUS, IIPHHIIHIIBI
cucreMHo# opranuzarmu CAITP:
CHCTEMHOT0 €JHCTBA,
[EJIOCTHOCTH, Pa3BUTHH,
COBMECTHMOCTH TTOJICHICTEM,
CTaHAAPTU3AIMH ¥ YHU(PUKAIIUA
VMers:

paspabaTbIBaTh 1 0pOpMIIATH
9JIEKTpUIECKUE U
(YHKIMOHAJTEHBIE CXEMBI




3JIEKTPOrHAPABIIMYECKHUX U
SIIEKTPOITHEBMATHYECKUX JIBUTaTeNICH.
BHenporneccopHble YCTPONCTBA YIIPaBIICHHS:
uHTepdeiicsl, apatisepsl, ALII, Takimepsl,
MOYJISTOPBI H AEMOMIYJIATOPHI, TOTHYECKHE
Y3761, QUIBTPBL, QYHKIHMOHAIbHBIE OTOKH.
CTpyKTypHO-MaTeMaTHIECKHE MOJIEIIH:
METOJIEI M aJITOPUTMBI YIIPABJICHUSA, MOJIEIIN
ACHHXPOHHBIX, CHHXPOHHBIX, NIb€30- U
SJIEKTPONPUBOIOB, CHHTE3 PETYIIATOPOB,
HHTEJUIEKTYaIbHbIE U a[JalITUBHBIE CUCTEMBI
ympasiyienus. L{udpopeie cucTeMsl

aBTOMAaTH3AallHH;
ucnosb3oBatk CAIIP mys
MOZEJTMPOBAHUS U aHAIHM3a CUCTEM
YIPpaBJICHUS;

cTpouTh 2D-uepTexxu U NpoCThie
3D-moens 0OBEKTOB
aBTOMAaTH3AIlHH;

paboTath ¢ 6ubIHOTEKAMH
3JIEMEHTOB (JIaTYHUKH,
KOHTPOJUIEPBI, UCTIOJTHUTEIIbHBIE
MEeXaHHU3MBI);

‘ MOAroTaBJIMBATh IMPOCKTHYIO H

yIIpaBJIEHHs: CTPYKTypa Iu(dpoBOro 9KCILTyaTalHOHHYIO

yIIpaBJIeHHs, TOCTAHOBKA 3a1a4 06paboTKH M | JOKYMEHTALMIO Il CHCTEM

AJITOPUTMHYECKOTO 0OeCTIeUeHHs, aBTOMaTH3aLUH.

NPOEKTHPOBAHHUE aNIlapaTHOM U

[pOorpaMMHO# JacTei, MeTo/ibl obecreueH s

HaJeKHOCTH. PoOOTH3HpOBaHHBIE

TEXHOJIOTHYECKHE KOMIUIEKCHI

KJ1acCH(pUKALHS, PeIIPOEKTHbIE paboTHl,

TEXHUYECKOE 3a[aHHe, ITallbl

MPOEKTUPOBaHKUA, CHCTEMHbIH aHaJIM3,

NIPOEKTUPOBaHUE CHCTEMbI MAIIMH H

ynpaBJIeHus, HaA30p U UCIILITAHHS.
3D - MogeanpoBanne | Bpenenue. OCHOBBI TPDEXMEPHOTO 3Hath: Jlexiyn, Maremaruka HurerpupoBansie
— 5 kpeanToB, mopemupoBanusi B Kommnac 3D.OcHoBHEIE MeTto1b1 KOMIIBIOTEPHOTO naboparopH | 1,2, ®usuka 1,2, | cCHCTEMEI
JK3aMeH, 4 roga seMeHThI uHTepdetica komnac 3D.OCKH3bI M | TPEXMEPHOI'O MOJAETHPOBAHUS bl€, HWudopMaIoHH | IPOEKTHPOBaHUA H

onepaimu. [TocTpoeHre MpocTpaHCTBEeHHBIX | 00bekToB MammHOocTpouTenpHoro | CPO, CPOII | o — | ynpaeneruus/IIpun

KpHBbIX. BcrioMoratepHEIE IIOCTPOECHH. npou3BosicTBa; CHUCTEMHBIN IOAXO] KOMMYHHMKALIAO | ITHIIBI

Onementsl 06pabotku 3D Mozenu. K IIPOEKTHPOBAHHUIO HHBIE MPOEKTHPOBAHU

H3amepenus TpexmepHoii mogenu. CucreMa MAaIIMHOCTPOUTEIIbHBIX U3AEIINi, TEXHOJIOTHH, SCADA—cucrem,

NPOEKTHPOBAHKSA TPEXMEPHBIX TeJl BpallleHHs | MpoGieMbl MPOSKTUPOBAHHS KomnsiorepHas | JluminomHOe

— Kommac — Shaft 3D. OCHOBBI TpEXMEpPHOTO | M3[E/IHM, TaKeThI MPHKJIaTHBIX rpapuka u 3D | mpoekTHpOBaHHE.

mozenupoBanus B Unigraphics. Onucanue NpOrpaMM B KOMITBIOTEPHOM BU3yaTTH3aLIUsL

ocHoBHBIX MoyJte#t Unigraphics. Onucanue
OCHOBHBIX 00BEKTOB ¥ TEpMHUHOB. ba30BbIi
Moysb. OCHOBHBIE OIIEpALIMH.
MonenupoBanue. IToctpoenne c60pok B
cucreme Kommac 3D. IToctpoenue cbopok B
cucreme Unigraphics.

rpaduke, a3bl HCIIOJIB30BAHHS
OBM B Hay4YHBIX HCCIIEJOBAHUAX
VMers:

Hcmonb30BaTh CHCTEMHBIH IOAXO0/
K IPOEKTHPOBAHHUIO
MAaIIMHOCTPOUTEILHON MPOIYKLIUH,




IIpuMeHSITh NaKeThl NPHUKIIATHBIX
MpOrpaMM IIpH peIICHUH
WH)KEHEPHBIX M HAY4YHO -
HCCIIEAOBATEILCKHUX 3a/1a4

Mooyne 10— Anzopummuzayua u RpOZPaAMMUpPOEaHUe
OTBETCTBEHHBIH 32 MOIYJIb —TIpenoaBartelb, Illuakesnd C.A.

Hasrpikn:

- BBHIOOpAa MHKPOIIPOLIECCOPHBIX KOHTPOJUIEPOB HCXOHd M3 TpeboBaHMH K cCHCTeMe

YIIpaBJICHUA,

- MPOrPaMMHUPOBAaHMS MHUKPOIPOIIECCOPHBIX KOHTPOJUIEPOB Ha 5-TH CTaHAAPTHBIX S3BIKaX

(ST, LD, SFC, FBD, IL);

- KOMIIMJIAIAA M OTJIAAKH NPOrpaMMHBIX KOJOB,
- OpraHM3alMy CBI3H KOHTPOJUIEpa ¢ MporpaMmMaTopaMy U Ie€pCcoOHaIbHBIMH KOMIIbIOTCpAMH

Hporpammuposanne | Omnpemenenne  ITNIK.  BxoxpBeixomel. | 3HaTh  oOmme  npuHimnsl U | Jlekuww, HKT, ACVYTIV
KOHTPOJIJIEPOB B PexxuM peanbHOrO BPEMEHHM M OTpaHMYEHHMs | MOAXOABI K peIleHHIo  3ajad4 | JaGopartopH | OnekTponuka/ | ABTOMarH3aLys
aBTOMATH3AIHH — 5 Ha npumerenue IUIK. VcmoBus pabGoThl | ympaBieHMs — TEXHOJIOIMYECKHMH | b€, ITpoMsbiieHHas | TEXHUYECKHX
KpeanToB, 5k3amen, 4 | IUVIK. HMuarerpamma IIIK B cucreMy | mpoleccaMH B peajlbLHOM BPEMEHH; CPO, CPOII | smeKTpoHHKa, CHCTEM,
roaa ympaBjieHus mnpeanpusTieM. JIOCTYNHOCTb | anmapaTHOe M IPOrpaMMHOE MaremaTtruyecko | JIMCKkpeTHbIE
nporpammupoBanus. IIporpammusiii ITVIK. | obecneyenue coBpemennsix ILIK, e CHCTEMBI
PaGouwii nuki. Bpems peakiiy. YCTpOUCTBO | A3BIKM ~ IPOrPaMMHpPOBaHHA U MOJIETMPOBAaHUE | YIPaBJICHH,
TJIK. OcHOBBI MPOrPaMMHUPOBAHUS. | HHCTPYMEHTAJIbHBIE CPEICTBA JIJIs texHosorumdeck | L{udpossie
OCHOBHBIE OTambl penieHds 3agad ¢ | pa3paborku u oTaaaku i [JIK HX TIPOLIECCOB, | CHCTEMBI
KCIIOJIE30BAHHEM  KOHTPOJUIEPOB.  SI3bIKM | YMETh HCIOJNB3Yys, IOJTy4YeHHBIE MopenipoBaHd | aBTOMaTHYECKOrO
NpOrpaMMHPOBaHUSA IUIS | 3HAHMS, peaJiu30BaTh IPOrpaMMy € MEXaTPOHHBIX | yNpaBJICHHS,
MHKPOKOHTpOJUIepoB. OCHOBHBIE NPHHIMIIL | YIIPABIEHMS IJI1 KOHTPOJUIEPOB Ha U HnrerpupoBaHHbIe
HaluCcaHusA IporpaMM. CTpyKTypHOE | OHOM u3 SI3IKOB poboToTeXHUYE | CHCTEMBI
MpOrpaMMHpPOBaHHE. IToHsATHE | MPOrpaMMHUpPOBAHKS; BBIJCIUTH B CKHMX  CHCTeM, | IPOEKTHPOBaHUS
MHOro(aiiJloBOr0 ¥  MHOTOMOZYJBHOTO | CHCTEME yIpaBlieHHs Habop «3anau Muxkpomnpoliecc | ynpaBieHHS,
nporpamMMupoBanus. [IporpaMMa—MOHHUTOD. | yIIPaBIICHHSA» OpHBIE IMpuHIMIIEL
0630p STEP 7. OcHoBHas KOMIUIEKCHI B | IPOEKTHPOBAHHUS
TOCJIEOBATEIBHOCTh eUCTBUM Ipu paboTe CHCTEMax SCADA—cucrem,
co STEP 7. Pemenue 3aga4u aBTOMaTH3aluy aproMaTu3anuy, | JumiomHoe
npu pabore co STEP 7. OcHoBH MUKpOKOHTPOJ | IPOEKTHPOBaHHME.
MPOEKTHPOBAHUS  CTPYKTYypbl IPOrpaMMBI Jiepsl %}
STEP 7. Ilporpammei B CPU. bnoxu B MpOrpaMMHbIe
nporpaMMe MoJIb30BaTeI. cpencraa
3amyck STEP. OOGbexThl M HX Hepapxus. yIpaBIICHHU,
IMTonk3oBarensckuii uHTepdeiic u paborta OCHOBBI TEOpHH
MOJIb30BaTEIA. Bri6op SI3bIKA o6paboTku
nporpammupoBanuss B STEP 7. Co3znanme CHTHAJIOB/
JIOTHYECKHUX OJIOKOB U 6JIOKOB JaHHBIX. IIpuxnansas
Cosmanne mporpammel B OBl STEP 7. Teopus




Cospmanue nporpaMmel ¢ ()yHKIMOHAIBHBIMA

6nokaMM M CO3JaHME M OTKpBITHE
¢yHkumoHanbHeIX GnokoB B STEP 7.
IIporpaMmupoBanue BbI3OBa Oiloka B
KOHTAaKTHOM IUIaHEe, B CITICKE OIEPaToOpOB, B
(yHKIMOHATHEHOM TUIaHe. 3arpyska
MpOrpaMMBbI B NpOrpaMMHPYEMBIi

KOHTpOJUIep. S3bIK (YHKIHOHAIBHBIX OJIOK—
cxeM FBD. OnemenrapHeie (QyHKOHH W
(yHKIMOHAIbHbIE Gmnoxu FBD.
IIpousBoaHsle  (QyHKIMOHAIBHBIE  OIOKH
FBD. Co3pnanue nporpammsl Ha si3bike FBD.

S3pIK  JIECTHUYHOW  JIMarpaMmbl LD.
OnemeHTH! A3bika LD. Co3nanune nmporpaMMel
Ha s3pike LD. S3pik crvcka uHCTpYyKIwiA 1L.
Komanpsl (uucTpykumu) — IL. Cozganue
nporpamMMmbl Ha  sa3pike  IL.  SI3BIk
cTpykTynpoBaHHoro tekcra ST. Omnepatopsr
a3pika ST. Cospanme nporpammser ST. SI3bIk
TIOCJIeI0BATENILHOTO (bYHKIHMOHATIBHOTO
ynpaBinend SFC. Onementsi s3bika SFC.
PenaxtupoBanue osmeMeHTOB s3bika SFC.

uHbOpMaIIH

HHaTepakTHBHBIC QYHKIHH.
Hudopmannonnnie OnemeHThl ~ WHQOPMAlMOHHBIX  cHCTeM: | 3HaTh:  MeToAsl  BbiGOpa  H | Jlekumw, HKT, ACVYTIV/
CHCTEMBI B JATYUKH U ux XapaKTEPHUCTHUKH, | COIJIacOBaHMA HMH(MOPMAIMOHHBIX | JlabopaTopH | DnekTponuka/ | ABTOMATHM3alUs
MexXaTpOHHKe H uH(popMaMoHHasA MOJIeNb, IpoLece | MOmyJieH c yCTpoOicTBamMH | bie, ITpoMplineHHas | TEXHUYECKUX
poboroTexnnxe — S u3MepeHuil. Pe3srCTHBHBIE YyBCTBUTENILHBIE | MeXaTpoHHMKH U pobotorexHukd | CPO, CPOII | anekTpoHHKa, CHCTEM,
KPEeAUTOB, 3K3aMeH, 4 | SJIEMEHTHL: IIPOBOJIOYHbIE, (ONBroBEIe U | YMETh Maremarudecko | JIuckpeTHble
roaa NOJTyIIPOBOJHUAKOBBIE TE€H30PE3UCTOPHI, MX | BHIOOP JaTYMKOB, MOJEITHPOBAHHE, e CHCTEMBI
XapaKTepUCTUKH U NpPHMEHEHHME. | COIJIACOBBIBAHME W  HCIBITAHHE MOJETIMPOBAaHKE | yIpaBJICHUS,
OneKTpoMarHUTHbIE 9yBCTBUTEJIFHBIE | CPEICTB OUyBCTBIICHHS texHosorudyeck | Iudpopsie
9JIEMEHTHI: JaTUYMKH XOJUla, JPOCCEIbHbIe U X TIPOLIECCOB, | CUCTEMBI
TpaHC(OPMATOpHbIE CXEMbI, YMEHbIICHHE MopenupoBaHd | aBTOMaTH4YECKOTO
HOTpeIIHOCTeH c HOMOIIBIO € MEXaTPOHHBIX | YIpaBJICHHUS,
mipdepeHnmanbHbIx  cxeM.  OnrTuueckue 7} HHrerpupoBaHHbie
YyBCTBUTEJIbHBIE  DJIEMEHTHI:  HMCTOYHUKH poOOTOTEXHHUYE | CHCTEMBI
CBETa M CBETONPHEMHMKY, CBOMCTBA M CKHX  CHCTEeM, | IPOEKTHPOBAHHUSA U
XapaKTEepUCTUKH,  IapaMeTpuyYeckue H Muxkponpoliecc | ynpaBlIeHHs,
TEHEpaTOpPHbIE  CXEMbl,  H3MEpPHUTEJIbHbIE OpHEIE IMpuHIITE
ycuurend. M3MepeHue KUHETHYECKUX H KOMIUIEKCH B | POEKTHPOBAHHS




JAHAMHWYCCKHUX BCIIMYHMH: PE3UCTUBHBIC H
3JICKTPOMAarHWTHBIE OaTYWKHA ITOJIOJKCHHMA,

OIITHYECKHE JaTYHKA (MMITyJIbCHBIE,
KOJIOBHIE,  pPacTpOBbIe,  HPELM3HUOHHEIE),
JaTYHKH JMHAMHYECKHX BEJIHYMH.

ITbe303JIeKTPUYECKHE B SIIEKTPOCTATHIECKHE
JaTYMKH: IPSIMOM 1 00paTHBIH Ibe303(exT,
OpUHIMOET  paboThl M XapaKTePHUCTHKH.
JlokaloHHbIe MH()OPMALIMOHHBIE CHCTEMBI:

OCHOBBI JIOKaIuu, MOy u
JCTCKTUPOBAHUC CHI'HaJIOB,
3JICKTPOMAarHuTHLIC, MAar"dviTHBIC,

BHXPETOKOBBIE ¥ aKyCTHYECKHE CHCTEMBI,
ONITHYECKHEe U JIa3epHble JIOKALIMOHHEIE
YCTPOMCTBA. Cucremsl TEXHUYECKOTO
3peHHs: MOCTpoeHHe U xapakrepuctuku CT3,
¢opMHpoBaHMe W Tiepefada H300paKeHHH,
OaTYAKA n300paskeHu, TeJleKaMepBHl,
XpaHeHHe W CXKaTHe BHIEO, aITrOPUTMBI
0o0paboTku  (omeparopsl,  CErMEHTalHs,
npeobpazoBaHUe Xada), METOAbI
pacrmo3HaBaHMs M momydenue  3D-
u3o0paxkeHuit. CUCTEMBI TaKTHJILHOIO THIIA:
TIPUHIUITBI CHJIOMOMEHTHOTO OYyBCTBJICHMSI,
KOHCTPYKIIMM JaTYAKOB, YIIPyTHE JIEMEHTEI,
METOMBI pacro3HaBaHHA KOHTAKTHBIX
CUTYyallii, yIpaBJieHHE poGoTtamu,
TAKTHJIbHbIC JATYUKH KacaHHs U JaBICHHI.

cHcTeMax
aBTOMAaTH3alHy,
MHUKpPOKOHTPOII
Jiepsl 71
MpOrpaMMHBIE
cpencTBa
yIIpaBIICHUS,
OCHOBBI TEOpUH
06paboTku
CHTHAJIOB/
IIpuxnanuas
TeopHs
HH(pOpMaLUH

SCADA-—cwucrem,
JurioMHOE

IMPOCKTUPOBaHUEC.

Mooyt 11— Juaznocmuka u HA0EHCHOCHb
OTBETCTBEHHBIH 32 MOAYJIb — CT. TIpenofaBaTesb MarucTp IlluukeBuy

Happiku:

- BBIIOJHATD IIPOCKTHO-KOHCTPYKTOPCKHUE U PaCYCTHBIC pa6OTBI I10 CO3JaHUIO ¥ BHECAPCHUIO

T.A. B SKCIUTyaTallMIO HAJEXKHBIX cucTeM aBToMaTu3aiuu TI1 u cpescTB po60TOTEXHHIECKUX U
MeXaTPOHHBIX CUCTEM
- OpraHM3ali ¥ IPOBEIEHHUS MOHTAXHBIX PaboT CPENCTB aBTOMATH3ALMH Ha
TSXHOJIOTHYECKOM 000pyHOBaHUH U TpyOonpoBoaax
MonTax u | IToarotoBka K IPOM3BOACTBY MOHT@XHBIX | 3HATH: TEPMHHOJIOTHIO, OCHOBHBIE | Jlekiuu, OJeMEHTHI U HummomHOe
IKCIUTyaTalusl CACTeM | paboT M OpraHM3alus B3aMMOJCHCTBHS | NOHSATHA M ONpEJE/ICHHs, MPaKTHYECKH | yCTPOMCTBa MPOEKTUPOBaHHUE
aBTOMATH3amMH — 3 | y4acTHHKOB. OOOpyOBaHHE M MHCTPYMEHTHI | OPraHM3alIMOHHbIC U MPAKTHYECKHe | €, aBromatuku/Te
KpeAlTa, JK3ameH, 4 | MOHTa)XKHO-3arOTOBUTENBHBIX ~ MAaCTePCKHUX. | BOIPOCHI SKCIUTyaTalluy K CPO, CPOIl | xan4yeckue
roaa O6mue TpeGOBaHHMA M MOHTRXK LIATOBOTO | MPOBEACHHS MOHTAKHBIX PaboT, cpencTBa
croco60B MHyCTpUAIA3aIIIHI CHCTEM

o60py11013amm. MoHTaXX ¥ HCHBITAHHE




TpyOHBIX MPOBOJOK. MOHTaX M MCIIBITAHUE
3JIEKTPONPOBOJOK CHCTEM aBTOMATH3aLHH.

Texuuyeckass JOKyMEHTalls M oOmue
TEXHUYECKHUE TpeOoBaHHU. MomTax
npubopoB Ha TpybOIpOBOIaX,

obopynoBaHuH, IIUTaX U MyibTax. MoHTax
npHOOpPOB JaBlIeHUS M OTOOPHBIX yCTPOMCTB.
MoHnTax npubOpoB Ul U3MEPEHHs pacxoia
U mepemnana napieHus. MoHTax HpHOOpPOB
YPOBHS ¥ 3JIEKTPOHHBIX YCTPOHCTB. MoHTaX
CPEACTB H3MEpEeHMs] COCTaBa M KavecTBa
BEIIIECTBA. PeryisTopsl NpSMOro AEHCTBHA,

MHEeBMAaTHUYECKHE, THpaBIHIECKHUE U
3JIEKTPOHHEIE. OneKTpUYECKHE,
ITHEBMAaTHUYECKHE " THAPaBIINYECKHE
WCIIOJIHUTENbHBIE MeXaHW3Mbl. CoelMHEHMe
HCTIOTHUTEITbHBIX MeXaHH3MOB c
peryqupyioliuMi  opraHamd.  TexHuka

6€301aCHOCTH TIPH BBHINIOJTHEHHH MOHTaXKHBIX
pabor.

3JIEKTPOMOHTa)KHBIX paboT Ha
OCHOBE IIEPENOBOro OMNbITa
BeIyIIUX SJIEKTPOMOHTaKHBIX
opraHu3anuii ¥ Tpe6OBaHHM:
«IIpaBun ycTpoicTBa
3JIEKTPOYCTaHOBOK,
«CTpouTENbHBIX HOPM M IIPaBHII»,
«[IpaBui TEXHUYECKOH
SKCILTyaTallUH dJIEKTPOYCTaHOBOK B
MPaBWJI TEXHUKHU 6€30I1acCHOCTH
TP SKCILTyaTali
9IIEKTPOYCTaHOBOKY.

VMeTh: HCIONB30BaTh MOTYYEHHBIE
3HaHWA TPH OCBOCHHH y4eGHOro
Marepuaa HOCJIEIYIOIHX
OUCUMIUTAH, a  Talkke  IpH
MPOXOXKICHHH IIPOU3BOACTBEHHBIX

MPaKTHK Ha JEeUCTBYIOLIMX
npeanpuaTHiX,  paboratb  CO
CIIPaBOYHOW  JIUTEpaTypod  H

HOPMAaTHBHO-TCXHUYCCKUMH
MaTepHajlaMHd, BECTH MOHTAXKHBIC

YTIpaBJICHHS,
IIpoexTupoBaHu
€ CHCTEM
aBTOMaTH3alUH/
IIpoexTrpoBaHH
€ MEeXaTpOHHBIX
%}
pobGoToTexHHYE
CKHMX CHCTEM

paboTBI C y4eTOM BHEIPEHMA
HOBBIX  TEXHOJOTHH  MOHTaXKa
CpEeACTB aBTOMaTH3alMH.
MonTax u OGi1mue cBeIeHUs O MOHTaXE U 3Harh: Jlextyn, OJIeMeHTHI 1 JunmoMHoe
KCILTY ATaANHsA SKCIUTyaTal¥ MEXaTPOHHBIX H — BHIBI, yCTPOMCTBO U NPHHLIUIL MpaKTH- yCTpoiicTBa IPOEKTHPOBAHHE
MeXaTPOHHKH H PpOOGOTOTEXHUYIECKHMX CHCTEM. paboThI MEXaTPOHHBIX H YyecKHe, apromatuku/Te
poGoToTeXHHKHA— 3 Knaccugukanys MEXaTpOHHBIX U POGOTOTEXHUYECKHX CHCTEM; CPO, CPOII | xHHYeCKHe
KpeauTa, YK3amMeH, 4 POGOTOTEXHUYECKHX KOMILIEKCOB. — Tpe6OoBaHHs ¥ NpaBMUiIa cpexacTBa
roga Texnuueckas JOKyMCHTaLU 1 TpCGOBaHI/IH MOHTa)ka, HAJIaJAKHA A CHUCTEM
K MOHTaxy. [IoAroroBka K MOHTaXy 9KCIUTyaTalui 060py/10BaHHU; ynpaBJICHHA,
MEXaTPOHHBIX ¥ POOOTOTEXHHYIECKHX — METO/BI JUArHOCTHKH IpoexTupoBaHu
cucteM. MOHTaXK MEXaHUYECKUX MOACUCTEM HeHCHpaBHOCTeﬁ " TEXHUYECKOI'O € CUCTEM
¥ KOHCTPYKTHBHBIX DJIEMEHTOB. MOHTaxX 06CITyKHBaHHS; aBTOMaTH3aLN/
3JIEKTPONPHBOIOB U UCTIOJHHTEIBHBIX — OCHOBBI 6€30TIACHOCTH IIPH ITpoexTupoBaHu

MEXaHM3MOB. Y CTaHOBKA U NTOJKIIFOYEHHE
JIaTYMKOB M CEHCOPHBIX CHCTEM. MOHTaX
GJIOKOB YIIpaBJIeHHs, KOHTPOJLIEPOB ¥
MozyJiei cBsizu. [Ipokiazska U NOAKIIOUEHHE

paboTe ¢ MeXaTpOHHBIMHU H
POOOTU3UPOBAHHBIMH
YCTaHOBKaMH;
HOPMATHBHBIE IOKYMEHTHI 1

€ MeXaTPOHHBIX
%}
poboroTexHuYe
CKHX CHCTEM




SIIEKTPHYECKUX W ITHEBMOTHPABIMYECKHAX
npoBOOK. [lepBrHyHas MpoBepKa U
IyCKOHaJIaJO9Hble paboThl. DKCILTyaTalMs
MEXaTPOHHBIX H POOOTOTEXHUYECKHMX
cucteM. TexHudeckoe 00CTy)KUBaHUE H
JIHArHOCTHKA HercrpaBHOCTeH. Meronsl
obecrieueH st HaIeXXHOCTH U 6€30TKa3HOCTH
paborsl. TexHuka 6€30MaCHOCTH IIPH
MOHTAaKe M 3KCIuTyarauy. CoBpeMeHHBIE
TEHICHIMH B 00CITy)KUBaHHH K
SKCIUTyaTallil MEXaTPOHHBIX CHCTEM.

perJiaMeHThI 10 00CITyKABaHHIO.
VYMerb:

— BBIMOJHATH MOHTaX H
MOKJTFOYEHHE TATINKOB,
MPHUBOJIOB, KOHTPOJUIEPOB H
MOZYJIEH;

— TMPOBOJWTH HATAAKY U
HACTPOWKY CHCTEM YIIPaBIICHHUS,
— JHArHOCTHPOBATh M yCTPAHATH
HEHMCIIPABHOCTH B MEXaTPOHHBIX U
POGOTOTEXHHYECKHUX KOMILIEKCAX;
— OCYILECTBIISTH
npoduIaKTHIECKOe U ILIAHOBOE
obcimyxuBaHHe 000pyIOBaHHM;

— HCIOJIb30BaTh HHCTPYMEHTHI,
H3MepUTENIbHbIe IPUOOPHI U
nporpamMmHoe obecriedeHue i
9KCIUTyaTaIliy CHCTEM.

JIHarHocTHKa 1 OCHOBHBIE MOJOXKEHHS M Kiaccupukanus | 3HaThb: Jlexuun, Maremaruka JurnomHoe
HAEKHOCTh CHCTEM CHCTEM MO HaJeKHOCTH. BHIBI OTKAa30B M | BUIBI, YCTPOMCTBO U MPHUHIHII mpakTHdecku | 1,2, DneMeHTsl | NPOEKTHPOBAHHE
ABTOMATH3AIMHA — S mokasareld  HaAeKHOCTH.  HajmexHocTs | paboThl MEXaTPOHHBIX U e, H YCTpPOHCTBa
KPeAHTOB, 7K3aMeH, 4 | HSPEMOHTHPYEMbIX CHCTEM. HanexHocTh | poOOTOTEXHUYECKUX CHCTEM; CPO, CPOII | aBToMaTHKH/
roaa PEMOHTHpYEMBIX CHCTeM. PesepBupoBaHue M | TpeGOBaHMs M PaBHIIa MOHTaXa, TexHuyeckue

onTHMajbHOe pe3epBupoBaHue. HafeXHOCTh | HaJla[KM M 3KCILUTyaTalli| cpeIcTBa

1 3¢ dexTuBHOCTH cucteM. HanmexHocTs npu | 060pyaoBaHus; yIpaBiIeHHS U

[OCTEIIEHHBIX OTKa3aX. OKCIUTyaTal[dOHHBIE | METOABI AMarHOCTHKH KOHTPOJIS

XapaKTEPUCTHKH M JOITOBEYHOCTh CHCTEM. | HEHUCIPABHOCTEH M TEXHHYECKOTO

BeposiTHOCTHOE MOJETHPOBaHHe | 00CITy)KUBaHMS;

HaJe)XHOCTH. KOHTpob M JMAarHOCTHKA
aBTOMaTH4eckux cucteM. MHdpopmarmonHsie
NOTOKM © HX o0paboTka B cucTeMax
KOHTpOJIsL. [IporpaMMHBIE METOBI KOHTPOJIS
d  JHArHOCTUKH. MeToasl  MOBBILICHHS
HAJIeXKHOCTH CHCTEM M 00OpyIOBaHHMI.
JInarHOCTHKA  TEXHUYECKOTO  COCTOSHHMSA
pubopoB u 060opyIoBaHHUS.
IIporHosupoBanue 51 yIIpaBieHHE
TEXHUYECKHM COCTOSHHEM.

OCHOBBI 6€30MacCHOCTH IIpH paboTe
C MEXaTPOHHBIMU H
POOOTH3MPOBaHHBIMH
yCTaHOBKaMHU;

HOPMaTUBHBIE JOKYMEHTBI K
perJyiaMeHThI TI0 00CITY)KUBaHHIO.
VMeTh pacCUMTBIBATh ITOKA3ATENH
HaJeKHOCTH YCTPOMUCTB ¥ CHCTEM
yTIpaBJICHHU;

- IOCTHTaTh HEOOXOAMMO} CTENIEHH
HaJIeKHOCTH 32 CUET
pe3epBHPOBaHUS ¥ BEIOOpa




3JIEMEHTHOM 6a3kl;

- POBOAMTH JUAarHOCTHKY CTETICHH
HaJEKXHOCTH 3a CYET
pe3epBHpOBaHHUs U BhIOOpa
3J7IeMEHTHO# 6a3bl; MPOBOAMTH
JHATHOCTHKY 3JIEKTPOHHBIX
YCTPOMCTB C HOMOIIBIO JOCTYITHBIX
CPEZCTB, BBISBIIATH HEUCIIPABHOCTH
B YCTPOWCTBAX.

JAuaraHocTuka u OcCHOBHBIE  TIOHSATHS  HAJAEXHOCTH U | 3HATh: Jlexuum, Maremaruka JumnomHoe
HA/IeXKHOCTh JAAarHOCTHKHU B MeXaTpOHHKE H | — OCHOBBHI TEOPHH HaJI€XKHOCTH; [IPaKTH- 1,2, OneMeHTH | MPOEKTUPOBAHUE
MeXaT pPOHHBIX H pO60TOTGXHPIKe. MexaTPOHHBIe H | — [oKa3aTelId HaJCKHOCTH; YECCKHE, Hu y0Tp0ﬁCTBa
PO0OTOTEXHHYECKHX pOOOTOTEXHHYECKHE ~ CHCTeMBI M HX | — yCJIOBHSA H PEXKHMBI CPO, CPOII | aBTomMaTukw/
CHCTEM — 5 KpPeuTOB, | SJICMCHTEL Ycnopus U PEXUMBI | 5KCIITyaTalliM amnapaTyphl Texuuueckue
K3aMeH, 4 roga SKCIUTyaTallld ~CHCTEM M KOMIUIEKCOB. | poGororexmmyeckux (PTC) u cpencTBa

BrusiHue 3KCIUTyaTalMOHHBIX (PaKTOPOB HA | MexaTpOHHBIX CHCTEM; YIIpaBJICHUS U

HaJIeXKHOCTh ammaparypbl. MeToasl pacyera KOHTPOJIS

HAJI©KHOCTH  DJIEMEHTOB M CHCTEM.
Hanme>XHOCT  pe3epBHPOBaHHBIX  CHCTEM.
HccnenoBanne HaJeXHOCTH anmnaparypbl H
KOMILTEKCOB. Mertonst HOBBIIIECHUS
HaJIeXKHOCTH MeXaTPOHHBIX U
pOOOTOTeXHHYECKHX CHCTeM. TexHHdecKas
JUAarHOCTHKA: 3afayd W  aJrOPHTMBIL.
CrpykTypa HW  [OKa3aTelld  CHCTEM
TexHMYeckoi  auarHoctuku.  CpezncTpa
TEXHHYECKOM IUArHOCTHKA U KOHTpOJIS.

Koutponb paboTrocnocoOHOCTH OOBEKTOB
HETIPePhIBHOTO M OMCKPETHOTO JIEHCTBHA.
Metoapl M KpUTEpPHUH TIOMCKa Je(EeKTOB.
BeposATHOCTHBIE METOIObl W aJTOPHTMBI
JIAarHOCTHKH. IIporaosupoBanue
TEXHUYECKOTO COCTOSHHMS U YIpaBlICHUE
HaJIeXKHOCTBIO.

— METOABI pacueTa HaJe)KHOCTH
anmapaTypbl pOOOTOTEXHHYECKHX
Y MEXaTPOHHBIX CHCTEM;

— METOABI HCCIIEOBAHUA
armaparypbl PTC u MmexaTpoHHBIX
KOMIUIEKCOB;

— METO/bI MOBBIIIECHUS
HajexxHocT anmapaTypbl PTC u
MeXaTPOHHBIX KOMILTIEKCOB;
METO/IbI TEXHUYECKOH
JUarHOCTHKH anmnaparypsl

VMers:

—  BBITIOJHATH ITPOEKTHO-
KOHCTPYKTOPCKHE U pacueTHBIE
paboTHI 1O CO3MaHMIO U
BHEJIPEHHIO B SKCILTyaTaLUIO
HaJI&KHBIX CPEJICTB
POOOTOTEXHUYECKHX U
MeXaTPOHHBIX CHUCTEM;

— aHaJIU3UpOBATh YCIIOBHS H
PEXKHUMBI SKCILTyaTalil
anmaparypbl PTC 1 MexaTpOHHBIX
KOMILTEKCOB;

— HCCIIeIOBAaTh HaJIe)KHOCTh




anmaparypsl poOOTOTEXHHYECKHMX
W MEXaTPOHHBIX CHCTEM;

— pacCUMTHIBaTh HAJAECKHOCTh
CHCTEeM YTIPABJICHHUS U OTAEIBHBIX
MOZYJIEH U MOACUCTEM
MEXaTPOHHBIX YCTPOKCTB U
CHCTeM; ONpeJesATh IOKa3aTeI!
HaJIe)KHOCTH CHCTEM YIPaBJICHHU;
— obpabaThIBaTh ¥ aHAIU3UPOBATh
MOJTy4YeHHBIE PE3yJIbTaThI;

— OCYIIECTBIIATh TEXHUYECKYIO
JIHUarHOCTHKY 3JIEMEHTOB
MeXaTPOHHBIX U
poOOTOTEXHUYECKHUX CHUCTE

Moodyns 12— Aemomamuzuposannoe ynpasnenue npou3eo0cmeamu
OTBETCTBEHHBIN 32 MOIYJIb — MarucTp, CT. npenogasaresns IluHkeBry

Happikn:

npoekTupoBaHus U skciutyatamuu ACY TII

.

T.A. — pa3paboTKH IPOEKTOB MOAEPHU3ALMH ACHCTBYIOIIMX MPOU3BOJICTB, CO3MaHHH HOBBIX;
—  pa3paboTKH aNrOPUTMHYECKOTO H IIPOrPAMMHOTO 06€CTICYeH s CPEZCTB H CHCTEM
aBTOMATH3AIMH U yNIPaBJICHHS.
— HaBbIKamu npé pabote ¢ ocHOBHbIMH HHTepdericamu SCADA-cucTeMsr;
— mporpammupoBanus SCADA-cucteM.
ACYTII -5 Crpyktypa ACY. Knaccudpukanusa ACY. 3Hath Jlexiyw, Muxkpomnpouecc | MHTerpupoBaHHbIe
KpeauToB, dk3ameH, 4 | Ocobennoctu TOY. Anropurmudeckoe - ocHoBHble nousaTus 06 ACY TII, | mpakru- OpHEIe CHCTEMBI
roaa obecnieueHne 3a/1a4 KOHTPOJIS ¥ IEPBUYHOM | MX Ha3HAUYCHUHM, QYHKIMAX, YecKHe, KOMIUIEKCHI B | IPOEKTHPOBaHUSA U
06paboTku HOpMALH. AITOPUTMHIECKOE | CTPYKTYpE; CPO, CPOII | cucremax yIpaBieHHs/
obecreyenne 3a/1a4 KOHTPOJISL ¥ IEPBUYHOM | - PEeKUMBI (QyHKIIMOHUPOBAHMS apromaTu3aiuy/ | IIpuHIMIIBL
o6paborku uapopmarmu. CraTucTUYeCKas OBM B ACY TII; MHUKpPOKOHTpPOJ | MPOEKTHPOBAHUSA
00paboTKa SKCIIEpUMEHTaIbHBIX JAHHbIX. - QyHKIMOHANBHYIO U Jiepbl u | SCADA—cucrewm,
Crarucrrdeckas oopaboTka OpraHM3aLllUOHHYIO CTPYKTYPY MporpaMMHbIe JurnomHOE
SKCTIEpUMEHTAIBHBIX JaHHBIX. KOHTpOJIb ACY TII, TexHu4eckoe, CpeAcTBa MPOEKTHPOBAHHUE.
JIOCTOBEPHOCTH UCXOAHOM HHGOPMALHH. MaTreMaTHyeckoe ¥ NporpaMMHOE yTIpaBJIeHHS,
3aaum xapakrepusaiui. Apxurektypa ACY | obecneuenue; IIpoexTupoBanu
TTI. MecTo nporpaMMHUpyeMOro - OCHOBHBI€ TIPUHIIHITBI TIOCTPOCHUS e CHCTEM
konTposuiepa B ACY TII. Tepmunonorus ACY TII; aBTOMaTH3aIH/
TexHudeckux cpencts. Crpykrypa ITJIK. - cTaiuH pa3paboTKH, OCOOEHHOCTH IIpoexTupoBaHu

Bp160p MpOMBIIUIEHHBIX KOHTPOJLIIEPOB.

MPOEKTHPOBaHUS, IPOLIECC
co3aHus M dKkciuTyaraimua ACY
TIT,

- 3a71a4M yIIPaBJICHHS

€ MeXaTpOHHBIX
17}
poboToTexHIYe
CKHMX  CHCTEM,




TPOM3BO/ICTBEHHBIM Ipuxnagnas
MpEeIPUATHEM; TeopHs
- TeXHUKO-?)KOHOMHUYECKYIO uHpopmarm/O
a¢dextuBHOCTS BHEApeHHs ACY CHOBBI
TII. 0b6paboTku
Ymeth CHTHAJIOB.
- OIpeAeNsiTh COCTaB
TEXHOJIOTHYECKHX MOJICUCTEM, HX
JIEKOMITO3MLIHIO IO OTIEIHHBIM
MOJYJISIM M KOMIDIEKCaM;
- MCTIOJIb30BaTh METOABI
CHCTEMHOI0 aHaJIu3a
uHTerpupoBanHeix ACY TII;
- HCTIOJIB30BaTh IIPOrpaMMHBIE
CpeACTBa NPOEKTUPOBAHU
HMHTErPHPOBAHHBIX CUCTEM
YTIpaBJICHHUS TEXHOJIOTHIECKUMHU
IIPOLIECCAMH. :
ABTOoMaTH3anNsA OGiue cBeneHus 06 aBTOMaTH3aLUH 3Harb: Jlexumy, Muxkpornporniece | MHTErppOBaHHEIE
TeXHHYeCKHX CHCTEM | TEXHUYECKHX CHCTEM. JTallbl M IEPCIIEKTUBBI | OCHOBHBIC HATIPABJICHHUS, METOJBI M | IIPAKTHYECKH | OPHEIE CHCTEMBI
— 5 KpeauToB, pa3BUTHS aBTOMAaTH3alliH. Y POBHU MH(OPMaLIOHHBIE TEXHOIOTUH e, KOMIUIEKCH B | IIPOEKTUPOBaHHUA U
3K3aMe€H, 4 roga AaBTOMaTH3allUH U KJIaCCH(HMKAIIHSI CUCTEM noctpoenun ACYTIT; CPO, CPOII | cucremax ynpaBieHus/
ynpagJieHus. JIoKkaabHbIE CHCTEMBI OCHOBHBIE CEMEHCTBA aBToMaTH3aimy/ | ITpuHIMITEL
YTIpaBJICHUS U UX Ha3HauCHHE. MHKPOKOHTPOJIJIEPOB U APYTHX MHUKpPOKOHTPOJI | IPOEKTHPOBAHHS
MpukponpolieccopHble CpeAcTBa U CPEeZCTB aBTOMaTH3allHH, JIephl u | SCADA—cucrewm,
nporpaMMHbIe KOMIUIEKCHI aBTOMaTH3almy. | mpumeHseMeix B ACY TII; nporpamMMmHbie | JluruioMHOE
OOBeKTHI yIIpaBlIeHU] B TEXHUIECKHUX H3BECTHBIE CTPYKTYPBI IOCTPOCHUS cpencTBa MPOEKTUPOBAHUE.
CHCTEeMaXx U UX KIIaCCH(pUKALHAL. ACY TIL YIIpaBJICHHUS,
OCo0EeHHOCTH TEXHOJIOTMYECKHX MPOLIECCOB | YMETH! ITpoexTrpoBanu
Kak 00'beKTOB ynpapieHus. CTaTudeckue 1 MPUMEHATH Ha MPaKTHKe 3HAHUA 110 e CHCTEM
JMHAMHYECKHE XapaKTEePUCTHKHA 0OBEKTOB SKCILTyaTaluy aBTOMaTH3aLUH/
ynparieHus. MeTopl onpeeneHus aBTOMATH3MPOBAaHHBIX CHCTEM IIpoexTrpoBanu
XapaKTePHCTHUK OOBEKTOB YIIPABJICHHUS. KoHTpoJs ¥ ynpaeieHus ACY TII; € MeXaTpPOHHBIX

IIpoMBbIIUIEeHHBIE CHCTEMBI ABTOMATHYECKOIO
perynupoBaHus. PeryisaTopsi:
KJ1acCH(HKaIHs, XapaKTePHCTHKH
HacTpoiika. KauecTBo aBTOMaTH4eCKUX
CHCTEM DEryJIMpOBaHUs U IIEPEXOTHbIE
nporiecchl. CHCTEMBI IUCKPETHOTO
JIOTUYECKOTO YIIPABJICHHU U MX 3aJ1a4H.

aHAJTM3HPOBATh HAYYHO-
TEXHAYECKYIO0 HHOPMALHUIO T10
ACY TII nuineBbIX IPOU3BOICTB;
pewiaTh 3aa4 [0 TEXHHYECKOMY
06CITyKUBaHHUIO, TUATHOCTHKE H
PEMOHTY TeXHUYECKHX CPEICTB
ACY TIJ;

u
poboToTexHHYe
CKHX  CHCTeM,
[Ipuxnansas
TeopHs
undopmarm/O
CHOBBI




MeTtop! onMcaHus U CUHTE3a JUCKPETHBIX

obpaborku

cucteM ynpasieHus. I{udposie cHCTEMBI CHTHAJIOB.
yIpaBJieHHs ¥ HEUQPOBHIE PETyJIATOPBI
HuaTer pupoBaHHbIe OCHOBBI HHTETPHPOBAHHEBIX CHCTEM 3HaTb: Jlexuyy, ACVYTII/ABToM | JlumuioMHOe
CHCTEMbI HPOEKTUPOBAHUS ¥ yripaBiieHus. PyHKIMM M | IPHHIAIBI HHTETPALAH TIPaKTHYECKH | aTHU3allis MPOEKTHPOBAaHHE
NPOEKTHPOBAHAA H crpykrypa ACYTIL. MukponpoueccopHsie CAD/CAM/CAE/CIM cucrewm; e, TEXHUYECKUX
ynpaBJieHHs — S KOMIUIEKCHI ¥ OIIEPAaLIMOHHbIE CHCTEMBI apXUTEKTypy U GyHKIHH CPO, CPOII | cuctem,
KpeIATOoB, K3aMeH, 4 | KOHTpoOIepoB. CpeacTBa TEXHONIOTHYECKOTO | HHTETPUPOBAHHBIX CHCTEM ABTOMaTH3aIysa
roaa MPOrpaMMHPOBAHKUSA KOHTPOJLIEPOB. NIPOEKTUPOBAHUS U YIIPaBIICHUS, TEXHOJIOTHYECK
Komiemius KOMIUIEKCHON aBTOMAaTH3al[uH COBPEMEHHBIE ITPOrPaMMHBIE HX TPOILIECCOB B
MPOM3BOJICTBA. DTaIlbl ¥ CTaJMM CO3JaHUA KOMILIEKCBI; npoussoacts/I1
ACYVTII. CucteMbl aBTOMaTU3APOBAHHOIO ocHoBbl PLM-cuctem (Product POMBIIIICHHBIE
npoektupoBanus (CAITP). OtkpeiThie Lifecycle Management) u UX poJib pobOTHI U
CHCTEMEI B IPOMBILUICHHON aBTOMATH3aliM. | B IM(POBOM IPOU3BOJICTBE; pobGoToTexHUYe
ITporpaMMHbIe TEXHOIOTHH U HHTEPhEHCHI MeTosI OOMeHa JaHHBIMU MEXKIY CKHE
otkpbIThIX cucteM. SCADA-cucTeMsr: cucTeMaMH (CTaHAapThl, popMaThl, KOMIUIEKCBI,
MOHATHE U CTPYKTYPHBIE KOMIIOHEHTHI. MPOTOKOJIBI). OCHOBBI
Xapakrepuctukd SCADA-cucTeM. Vmers: CAIIP/3Dmone
ABTOMaTH3UpOBaHHOE paboyee MeCTO npumensts CAD/CAM/CAE- pHpOBaHHE
nucneTdepa (omeparopa). OPC kxak cnocob CHCTEeMBI JJIs1 MOJEIMPOBaHUS U
p3aumopeiicteus SCADA-cucteM. MPOEKTHPOBAHMS U3/,
ApxuBupoBaHHe H 06paboTKa JaHHBIX B pa3pabaTbiBaTh TEXHOJIOTHYECKHE
SCADA. ba3sl JaHHBIX ¥ HaZIEXXHOCTh TPOLIECCHI C MCIIOIL30BaAHUEM
SCADA-cucrem. CAM-cucrewm;
MPOBOJUTDH PacyeT ¥ aHAIU3
MPOYHOCTH, KUHEMATHKH,
TerioBsix mpoueccoB B CAE-
cpenax;
HHTETPUPOBATh IIPOCKTHBIE U
TIPOU3BO/ICTBEHHBIE [JAHHBIC B
€IMHYIO CUCTEMY YIPABJICHHUS,
paborars ¢ PLM/ERP-cucremamu
JUISE CONTPOBOMICHUS JKU3HEHHOTO
IUKJIa MPOXYKIIKH.
IprEIADLI TenpeHmH TIPUYMH aBapuit B | 3HaTh: Jlexiumy, ACYTII/AstoM | JlumioMHOE
NpPOoEeKTHPOBAHUS aBTOMATHU3MPOBAHHBIX cHcTeMax. [Ipo6GneMsl | —  HpHHIMIIBI TIOCTPOEHHs | IIPaKTH- aTH3aLysl MPOEKTHPOBaHHE
SCADA-cucrem — 5 MOCTPOEHUSA CHCTEM nucnerdepckoro | mpombinuieHHBIX SCADA-cucTeM, | YeCKHe, TEXHUYECKUX
KpEIHTOB, JK3aMeH, 4 | yIpaBJICHHS. Ionstue u passurue SCADA- | nmpoMsiluieHHBIE HHTEP(EHCH U CPO, CPOII | cucrem,
KOHTPOJUIEpBL, paboTaromue 1moj ABToMaTH3aLHA

roaga

cucreM. TpeGoBaHMS K AMCIETYEPCKHM




cucrteMaM ynpasiieHus. DyHKIMOHAFHBIE
BO3MOXXHOCTH SCADA-cucrem.
Texamdeckue U SKCIUTyaTallMOHHBIE
XapakTepUCTUKU. OTKPBITOCTh ¥ MHTErpalys
CHUCTEM. CrpykTypa SCADA "
(yHKOHMOHANBPHBIE  YPOBHHU. CucreMsl
peanbHoro Bpemenu. OC Windows NT kax
CHCTeMa pealbHOro BpeMEHH. TeXHOIOorus
COM, ActiveX u OPC-cepsepsl. Mneonorus
pacupenenéHHbix  komiuiekcoB.  CereBoit
0OMEH W TPOTOKOJIBI CBSI3H. YIIPaBI€HHE U
moctyn yepe3 HMurepHer.  IlpuHummsl
npoekxtupoBanus SCADA-cucrem.

ympasnenue SCADA-cucrem
YmMmers:
—  yUpaBlIeHHsA, C NPUMEHEHUEM

COBPEMEHHBIX BCTPOEHHBIX
CpencTB pa3pabOTKHM M S3BIKOB
MPOrpaMMHPOBAHUSA SCADA-
CHCTEM;

—  yCTaHaBIIMBAaTh U HACTpauBaTh
MporpaMMHOE€ H  alIapaTHoe
ob6ecrieueane SCADA-cucreMm;

—  OpraHM3OBBIBATH W YTIPABJISATH
pa3paboTkoi CHCTEM
MPOMBIIICHHOTO yTIpaBJeHHs, Ha
ocHoBe SCADA-cucreMm.

TEXHOJIOTHYECK
HX TIPOIIECCOB M
npou3BocTs/I1
POMBILIIICHHbIE
po6oTHI "
poboTorexHude
CKHe ‘
KOMIDIEKCHI,
OcHOBBHI
CAIIP/3Dmogne
pHpOBaHUE

MoayJib 13— Teopusi aBTOMATHYECKOr0 yNpaBJeHHs
OTBeTCTBEHHBII 32 MOIYJIb — MarucTp, CT. Ipenoaasaress I1uHkeBuy

T.A.

Hasreiku:

- OLICHKH yCTOMYMBOCTH JUCKPETHBIX CHCTEM
- oIpezieNieHus Ka4eCTBa MMITYJIbCHBIX CHCTEM PEryJIMPOBaHHS
- aHaJIM3a ¥ CUHTe3a IU(POBBIX CUCTEM U CPEACTB aBTOMAaTHYECKOIO YIIPaBJICHHs
- MOCTPOEHHSI JIOTHYECKHAX CXeM YIIpaBJIeHHs Ha 6a3e pesleHHBIX J]IEMEHTOB

Juckpernbie cucrembl | O6IIME CBEIEHHS O TUCKPETHBIX CHCTEMAX 3HaTh: Jleximmy, Maremartuka HHTerpupoBaHHbIe
ynpaBJieHHs— S aBTOMaTH4eCKOro ynpasieHus. CriocoOsl - MareMaTH4yeckue MOJeNIn nmabopatopH | 1,2, ®dusurka, | CHCTEMBI
KpEeAHuTOB, YK3aMeH, 4 | HMITyIbCHON MOIYJIALIMA CHIHAMIA. JIMCKPETHBIX CHCTEM H IIPOLIECCOB | ble MpakTH- | DnexTpoHuka/Il | mpoekTHpoBaHus U
roga MareMaTiyeckuii anmapar TEOpUH YIIpaBIICHUS; YecKue, pombinuieHHas | ynpasineHus/[IpuHI

JMCKPETHBIX cucteM. J{uckpernbie GpyHKuuH. | - OTIMYHTEIBHBIE 0COOEHHOCTH CPO, CPOIl | snexTpoHUKa, 21113

PasHocTHBIE ypaBHeHH:. [{uckpeTHoe ($yHKIMOHHPOBaHUS LU(PPOBBIX JIuneiinnie MPOEKTHPOBAHU

npeobpasoBanue Jlamnaca. Z— 6JI0KOB ¥ CHCTEM B COCTaBe CAP, SCADA—cwucrem,

npeobpasoBanue. D—npeobpazoBaHue. aBTOMAaTH3UPOBAaHHBIX CUCTEM Henuneiinsie JumnoMHoe

Teopema KorenbHukoBa. YpaBHEHHUS H YIpaBJIeHU. cucrembl CAP MPOEKTHPOBaHHE.

repeaToYHble (PYHKITMH JUCKPETHBIX VYMmers:

cricteM. YacTOTHbIE XapaKTepUCTHKU -AHaJIM3UpPOBATH U pa3pabaTeiBaTh

JIUCKPETHBIX CUCTEM. Y CTOMYHMBOCTD JIUCKpPETHBIE CUCTEMBI

JIUCKPETHBIX cucTeM. YaCTOTHBIE METOMBI aBTOMAaTH3aIMK U yTIPABJICHUS B

aHaJIN3a ¥ CHHTe3a IUCKPETHBIX CHCTEM. COOTBETCTBHHM C HOPMaTHBHBIMH

Meroa nmpocTpaHCTBa COCTOSIHUM B TpeOOBaHUSAMH;

JUCKPETHBIX cucreMax. OnTuMaspHoe

yrIpaBeHHe AUCKPETHBIMH CUCTEMaMH.
IMudposBbie cHCTEMBI O6o6ménHas  (QyHKIMOHaNbHas  cxema | 3HaThb: Jlexuuwy, MaremaTHka HuTerpupoBaHHbe
ABTOMATHYECKOI0 nudposoit CHCTEMBI YOpPaBIEHHAA. | — METOIBI Hu crioco6s! | TabopatopH | 1,2, ®usuka, | CHCTEMBI
ynpasJieHHsI— S IpuHLIpMns! MIOCTPOCHUS PEeryJisTopoB | mpeobpa3oBaHHs 1¢poBbIX | bIE, Onexrponuka/I1 | mpoekTUpoBaHUs U




KPeIHTOB, 3K3aMeH, 4
rojga

JUCKPETHBIX  CHCTeM. MareMaTHYecKue
MOJIEJTH JUCKPETHBIX O0OBEKTOB.
JluckpeTH3anysa NPOLECCOB M aMILTHTYIHO-
HMMITYJIbCHasE MOAyJiuusa. Mojaenn o0beKToB
ympaBiieHMss ¢ JnemeHramu AWM.
PasHocTHEIE YpaBHEHHSA JUCKPETHBIX
cucteM. Mojend BHEIIHMX BO3IECHCTBUMIA.
JuckperHoe mpeobpazoBanme Jlamnaca.
Ilepenarounbie  (QyHKIMM  JUCKPETHBIX
OOBEKTOB H  CHCTEM. Y CTOMYHMBOCTD
JUCKpeTHBIX cucTteM. Meton JlamyHoBa mis
agaiu3a ycroiumBocTH. (CroxacTUdeckKas
YCTOMYHMBOCTh JUCKPETHBIX CHCTEM. AHaJIH3
MEepeXOIHbIX M YCTAHOBHBLIMXCS MPOLIECCOB.
AHanuTHyecKue METOMBI TIOCTPOCHHUS
perynsaTopoB. CHCTEMBI IPOCTPAaHCTBEHHOI'O
CIICKECHHUS

CHT'HAJIOB;
— OCHOBBI IIPOEKTHPOBAHHS
LU(POBBIX CHCTEM:

—  TIPUHIIMITBI pa3pabotku
anmapaTHblX W [POrPaMMHBIX

CPEICTB CHCTEM YIIPaBJICHHUS,;

—  TIPUHLIMITBI ¢dhopmupoBaHUA
TEXHUYECKUX 3aJaHHI
OCHOBHBI€E IIOJIOKEHHUS TEOPUH
IU(POBBIX CHCTEM yTIpaBJICHHS
IICY).

Yw™mers:

- IPUMEHATH NIPUHIIMIIB H METOABI
MIOCTPOEHHUS LIU(POBBIX MOAEIIEH,
METO/IbI AHAJIU3a U CHHTe3a NIPH
IPOEKTHPOBAHUH U HCCIIEIOBAaHUH
IU(POBBIX CHCTEM U CPEICTB
yIpaBJIeHUs

MPAaKTHYECKH
c,
CPO, CPOII

POMEIIILIEHHAS
SIIEKTPOHHUKA,
JIuneiinbie
CAP,
Henmmneiinere
cucrembel CAP

ynpasnenus/T IpuHi
HITBI
MPOEKTHPOBAHAA
SCADA-—cucrem,
JluromHoe

NPOEKTHPOBAHHE.

IIpopexTop mo AB
PyxoBogurens OYMulIP
Jexan BIII 5ulAC
Pykxooaurens OIT

COINIACOBAHO
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Benymmii umxeHep JTMHEHHBIX COOPYKEHHI CBA3U H
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