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1. HEJIX OCBOEHUA

1.1

Ienmm 0cBOEHHS AUCIUILUIMHEL: H3y4eHHE 00yJaoIIMHUCS IPUHIUIIOB IPOTPAMMHPOBAHNUS JIOTHIECKUX KOHTPOJIIEPOB,
MIPUHLUIIOB U CPEICTB Pa3paboTKH NPOrpaMMHOT0 0OecTieueHus JOTHYECKUX KOHTPOIIIEPOB U IPUMEHEHHUS
IIPOrPaMMHUPYEMBIX KOHTPOJUIEPOB MPH pa3zpaboTke 3 (HEKTUBHBIX CHCTEM aBTOMAaTHIECKOTO ¥ aBTOMATU3UPOBAHHOTO
YIPaBIEHUSI TEXHOJIOTMYECKUMU NIPOLIECCAMHU.

1.2

1.3

3amaun: U3y4eHre MPUHIMIIOB COCTABICHHUS MPOCTHIX MPOrPaMM YIPABICHHUS MPOMBIIUICHHBIM JJOTHYECKHM
KOHTPOJUIEPOM; IOTy4SHHE HABBIKOB paOOTHI C MPOTPAMMHUPYEMBIM KOHTPOJUIEPOM TIPH PEIICHHH PO eCCHOHATBHBIX
3a71a4.

2. MECTO B CTPYKTYPE OBPA30BATEJIbHOM ITPOT'PAMMBI

Brnox OIT: b1.B.JIB.06

2.1 TpebGoBanus K leeIIBa]PHTeJILHOﬁ MOATOTOBKE 00y4aI0IIerocsi:
2.1.1 |IIpoekTupoBaHUE HNEKTPOTEXHUIECKUX YCTPOICTB
2.1.2  |IIpou3BOICTBEHHAs MPAKTHKA MO MOTYYEHHIO MPO(ECCHOHATIBHBIX YMEHUH U OTBITa IPO(PECCHOHANBHON AEATEIbHOCTH
2.1.3 | IIpoMsIiieHHbIe KOHTPOJUIEPHI
2.1.4 | Pemenne npuKIaAHBIX 337124 C uctons3oBaHneM MATLAB
2.1.5 | DneMeHTHI CHCTEM aBTOMAaTHUKI
2.1.6 | YueOHas mpaxTHKa IO MOJTYYECHHUIO IEPBUIHBIX MTPOPECCHOHANBHBIX YMEHUH
2.2 JAucuunimnubl (MOIy/IH) U MPAKTHKHU, VI KOTOPBIX 0CBOEHHE JAHHON AUCUMIIJIMHBI (MOAY/151) HE00X0AUMO KaK

npeamecTrByrouiee:

3. PE3YJIbTATBI OBYUYEHUMS IO JUCIUITIJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHA

KOMIIETEHIIUSIMHA
IK-3: Cnioco6eH KCILIYyaTHPOBATH YIeKTPOMEXaHMYeCKHe CHCTEeMbl H ABTOMATH3NPOBAaHHBIE CHCTEMbI YITPABJICHHS
3J1eKTPONPHUBOI0B
3HaTh:

IIK-3-31 MCTOJbI U TEXHUYCCKHUE CPEACTBA IKCINTyaTallMOHHBIX HUCTIBITAHUM U JUArHOCTUKHU IIPOMBIIIJICHHBIX KOHTPOJIJICPOB

Ymern:

ITK-3-V1 cocTaBnsaTh 3asiBKM Ha 00OPYIOBaHUE U 3aIIACHBIC YaCTH

Baanernb:

[1K-3-B1

METOJaMU OLEHKHU TEXHUYECKOTO COCTOAHUSA U OCTATOYHOI'O pecypca O60pyHOBaHI/I$I

4. CTPYKTYPA U COJAEP)KAHUE

Kon Haunmenopanue pa3nenoB u | Cemectp | Yacos | @opmupyemsble | JIuteparypa | IlpumedyaHue KM Beinoan
3aHATHS TeM /BUA 3aHATHSA/ / Kype HHIMKATOPBI H 1. sieMble
KOMIIeTeHIHii pecypcbl padoTsI
Paspgea 1. Pa3zpea 1.
OcHoOBHBbIE NOHATHUS
NMPOMBIILIEHHBIX
KOHTPOJ11€epOB
1.1 Ponsb 1 3anaun cucrem 5 2 MK-3-31 IIK-3- | JI1.1 JI1.2
AaBTOMAaTHU3alMM Ha 0a3e V1IIK-3-Bl JI1.3J12.1
MIPOTPaMMHUPYEMBIX J2.2J12.4
JIOTHYECKUX KOHTPOJIIEPOB. 013233 54
OCHOBHbBIC TIOHSATHS U 25 56
onpenenenust. CucteMsl
cuncnernus. /Jlex/
1.2 Co3naHue npoeKTa ¢ 5 2 JIT.1JI1.2 KM1 P1
WCTOJb30BaHUEM Simatic JI1.3J12.1
Manager J12.2
/J1a6/ J12.4J13.1
013233 54

3556




1.3 AnmnapaTHble U 2 JIL.1J11.2 KMI1 P1,P5
MPOrPaMMHBIE TPUHIIUITBI JI1.3J12.1
peanu3anuy ynpaBISIONINX U JI2.2J12.4
KOHTPOJIUPYIOIIUX YCTPOHCTB 013233 54
Hacrpoiika Siemens S7-300 35 26
Mp/
1.4 ArnmnaparHsle U 12 JI1.1 J11.2 KM1 P1,P5
MPOTPaMMHBIE TIPUHIIUIIBI JI1.3J12.1
peanu3anuy YnpaBIsOUX 1 J2.2J12.4
KOHTPOJIUPYIOIIUX D132 53 54
ycrpoiicts. [IpenmyiiecTBo 25 26
MPOTPaMMHUPYEMBIX
JIOTHYECKUX KOHTPOJIJIEPOB
repe]; yCTpoicTBaMu ¢
arnmapaTHOM peanu3aruen
anroputMmoB yrpasienus /Cp/
Pasnen 2. Paznen 2.
BuyrpeHnHsis apxutekTypa
cucTeM Ha 0ase
NMPOrpaMMUpyeMbIX
JIOTMYeCKMX KOHTPOJLJIEpOB
2.1 TunoBas apxurekrypa 2 MMK-3-31 IIK-3- | JI1.1 JI1.2
CepUIHBIX V1 IIK-3-B1 JI1.3J12.1
IIPOrpaMMUPYEMBIX J12.2J12.4
JIOTHYECKUX KOHTPOJIJIEPOB. 213253 54
[nHbI, TPOTOKOT 0OMEHa, 25 56
TEXHUIECKUE CPEJICTBA.
Opranuzanus ooOMeHa
nHpOpMALIUT MEKTY
OTJICIEHBIMU 3JIEMEHTaMHU
KOHTpoitepa. /JIex/
2.2 IToxknioueHye TaTYNKOB U 2 T1K-3-31 T1IK-3- JI1.1 J11.2 KM2 P2,P5
BHEIHUX TeprdepuiHbIX V1 IIK-3-B1 JI1.3J12.1
YCTPOMCTB JI2.2 J12.4
Opranusanus oOMeHa 0103233 54
uHpOpMALIUH MEKITY 35 36
OTZEJIbHBIMU 3JIEMEHTaMHU
KOHTpOJUIEpA.
Mp/
2.3 Wzy4yenue komana OUToBO 2 T1K-3-31 I1K-3- JI1.1 J11.2 KM2 P2
noruku si3pika STEP7 Ha VY1 IIK-3-B1 JI1.3J12.1
IIPUMeEpE CUHTE3A 22
KOMOHHATOPHOU J12.4J13.1
MEPEKITI0YaTEILHON CXEMBbI D132 53 54
35 96
/J1a6/
2.4 Hcnonp3oBanue OUTOB 2 JIT.1J11.2 KM3 P3
MapkepHoit mamsitu /J1a6/ JI1.3J12.1
2.2
J12.4713.1
D12223 54
25 26
2.5 Kounpurypuposanue 14 MMK-3-31 IIK-3- | JI1.1 JI1.2 KM2,K | P2,P3,P
LIEHTPAJIBHOU CTOMKH. V1 IIK-3-B1 JI1.3J12.1 M3 5
Kondurypuposanue J2.2J12.3
JISIEHTPATM30BaHHON J12.4
nepudepun s 21 22 23 B4
PROFIBUS /Cp/ 25 06
Pasnea 3. Paznean 3.
MeToanl

NMPOrpaMMHIPOBAHMS B
cHCTeMAaX Ha OCHOBe
NMPOrpaMMHpyeMbIX
JIOTHYeCKHX KOHTPOJLIEPOB




3.1 OO01me cBeaeHHs O 2 TIK-3-31 T1IK-3- JI1.1 J11.2
MPOTPAMMHUPYEMBIX V1 IIK-3-B1 JI1.3J12.1
KOHTpoJuiepax. OCHOBEI J2.2J12.4
pa3pabOTKU CTPYKTYPHI 013233 54
MpOrpaMMel. SI3bIK 35 26
nporpammupoBanust STEP7.

Oo0mue cBesieHns 0 OJII0YHOM
SI3BIKE TIPOTPAMMHPOBAHUSL.
Opranu3auuoHHbIe OJI0KHU:
CTPYKTYpa IPOTPaMMBIL.
OpraHu3anuoHHbIEe OIOKH:
HUKInYeckas o0paboTka
IIPOrpaMMBl.
OpraHu3anMoHHbIe OIOKH:
00paboTKa IpOrpaMMBI ¢
npepbiBaHUsAMU. OYHKINU U
(hyHKIMOHAIBHEIE OJOKH.
Bnoku paHubIX. SA3BIKN
MIPOrpaMMHUPOBAHUS
SIMATIC, ucnosnb3yemsbie B
STEP7. butoBsie noruueckue
omneparuu. Oneparuu ¢
Tpurrepamu. Onepauuu co
cyeTyukamu. TaiiMepHble
KoMaHsl. /JIex/

3.2 DyHKUNU U 2 JI1.1J11.2
(hyHKIIMOHAIBHBIE OJ0KU JI1.3J12.1
S3pIKM IPOTPaMMHUPOBAHUS J2.2J12.4
SIMATIC, ucnonb3yemsle B 012223354
STEP7 35 26
Mp/

33 CuHTE3 peseifHON CXeMBbl C 2 JIT.1JI1.2 KM4 P4,P5
HCIOJIb30BAHUEM KaTYIIIEK C JI1.3J12.1
namsTeio /J1ab/ 2.2

J12.4J13.1
31 352 33 54
3536

34 N3yuenue komanz 9 JIL.1J11.2 KM4 P4,P5
BbIIENECHHS QPOHTA. JI1.3J12.1
W3ydenne komaH pabOTHI ¢ 2.2
AaKKyMyJIITOPOM IIpoLeccopa J12.4J13.1
U anpecanuu gaHHbIX /Cp/ D1 D2 233 B4

35 26

35 AHau3 S35IKOB 31 JI1.1J11.2 KM4 P4,P5
nporpammupoBanus STL, JI1.3J12.1
FBD. O630p ucnonb3yeMbIx J12.2J12.3
JIOTHYECKUX JIEMEHTOB U UX 2.4
peanuzanus ¢ TOMOUIBIO 3TUX 010923354
s1361K0B. [Ipomecc paboTs! ¢ 3596

AKKyMyJIsTOpamMu
nporpammel. Pazpaborka
IIPOrpaMM COIIACHO
yKa3aHHOMY THITYy OOBEKTa.
BelnosiHeHne nomanHein
(KOHTpPOJIBHOI)

pabotsr  /Cp/

Pa3nen 4. Pa3nen 4.
OpraHu3anus BHEIIHAX
CBA3eii CHCTEM HA OCHOBE
NMPOrpaMMUPyeMBbIX
JIOTHYECKUX KOHTPOJLIEPOB




4.1 Opranu3zanus cBs3u 5 10 TIK-3-31 T1IK-3- JI1.1 J11.2 P5

KOHTPOJUICPOB C V1 IIK-3-B1 JI1.3J12.1
nepudepuitHEIMU J2.2J12.4
YCTPOHUCTBaMU (BHEIIHIH 013233 54
untepdeiic). ConpsyxkeHue 35 26

IU(POBBIX U aHAJIOTOBBIX
ycrpoiicts. Ucnonb3oBanue
aHaIoro-1udpoBsIX U HUPPO
-aHaJIOTOBBIX
npeoOpasoBareneii B
CUCTEMAaX C
MIPOrPaMMHUPYEMBIMHU
JIOTHYECKUMU
KOHTPOJUIEPaMHU.
ITocnemoBaTenbHBIN U
napaieabHbI HHTepEHChI.
IMporpamMupyeMbIit
unaTepdeiic. Cucrema
npepeiBaHuid. [IporpamMmmHbIi
BBOJI-BbIBOA. /Cp/

4.2 ComnpspkeHuE ITUGPOBBIX U 5 10 IK-3-31 IIK-3- | JI1.1 JI1.2 PS5
aHAJIOTOBBIX YCTPOUCTB V1IIK-3-B1 JI1.3J12.1
ITocnemoBaTenbHBIA U J12.2 J12.3
napaiebHbIA HHTepdeichl 2.4
/Cp/ 21 322 23 B4
3536
43 Peanuzanus cueTynkos. 5 10 MK-3-31 [IK-3- | JI1.1 JI1.2 P5
N3ydenune komaH paboThI C V1 IIK-3-B1 JI1.3J12.1
taitmepamu /Cp/ 2.2
J12.4713.1
D132 33 54
35 36
4.4 PaspaboTka nmporpamm 5 24 IMK-3-31 TIK-3- | JI1.1 JI1.2 P5
COIVIACHO YKa3aHHOMY THITY V1IIK-3-B1 JI1.3J12.1
obwekra. CocraBieHnue J2.2J12.3
MPOTpaMM YyIpaBIICHUS JIJIs 2.4
koHTposuiepoB S7-300 ¢ 010923354
WCTIOJIb30BaHUEM 3536

aHAJIOTOBBIX YIIPABJISFOIINAX
curHayioB. [logroroska k
3agery ¢ orneHkoi. /Cp/

4.5 [IpoBenenue 3auéra c 5 4 MK-3-31 TIK-3- | JI1.1 JI1.2
onenkoi /3auétCOny V1 IIK-3-B1 JI1.3712.1
J12.2712.3
J12.4713.1
D12223 54
35 36

5. ®OHJI OIEHOYHBIX MATEPHUAJIOB

5.1. KoutposabHble MeponpusiTis (KOHTPOJIbHas padoTa, TecT, KOJUIOKBUYM, 3K3aMeH M T.I), BONPOCHI JJIs
CaMOCTOSITeILHOI MOATOTOBKH

IIpoepsembie
Kon KonTtponwsHoe
UHIUKATOPBI Bomnpocs! a1 HoATOTOBKU
KM MEPOIIPUATHE o
KOMITETEHIIU I
KM1 Jlaboparopras IK-3-31;11K-3- 1. ITepeuucnure ocHoBHbIe mapamerpsl [IJIK S7-300.
pabora Nel V1;IIK-3-B1 2. KakoBa o6nacts npumenenus [1IJIK S7-300?
"Co3lianue npoeKTa 3. Kakas mocne1oBaTeIbHOCT padoTHI IpH KoHGUrypuposanuu [1JIK?
C UCIOJIb30BaHUEM 4. Kak BbInosHUTH u3MeHeHue aapeca MPI u agpecos moynelt Bxoja u
Simatic Manager" BbIXOHa?
5. Moryr 111 BXOAHBIE U BBIXOJHBIE MOIYIH UMETh OJMHAKOBEIE agpeca?




KM2 Jlaboparopras IK-3-31;11K-3- 1. B kakux cily4asx OIpaBAaHO IPUMEHEHUE JELIEHTPAIN30BaHHOMI
paboTa Ne2 Y 1;IIK-3-B1 nepudepun?
"M3y4yeHne KoMaH 2. Kakas mocienoBaTenbHOCT paboThl pu KoHpurypupoBanuu [1JIK ¢
OGHUTOBOI JTOTHKH JIELIEHTPaIN30BaHHOI
si3pika STEP7 Ha nepudepuein?
MPUMEPE CUHTE3A 3. Kak BeinmosiHUTh U3MeHeHue anapeca MPI u agpecoB moayneit DP
KOMOHMHATOPHOU BXOJIa U BbIxoAa?
MEepEeKIIIoYaTeNbHO N 4. MoryT 11 BXOJHBIE U BBIXOAHbIE MOAYU DP nmers onHaKoBbIe
cXeMbI" anpeca?
KM3 JlaGopaTopHas ITK-3-31;11K-3- 1. Kak ompenenutb 00beM 1 pactpezesieHre 00J1acTeil CuCTeMHON
pabora Ne3 VIL;IIK-3-B1 NaMsITH IPOLIECCOPHOTO
"Hcmnoabp3oBaHue Moyns’?
OUTOB MapKepHOH 2. Kakoe HazHauenue out cioBococtrossausa? [lepeunciure Bce OUTH U
namsta" JUTSL KaXKJIOTO TIPHBEANTE €0 Ha3HAUCHHE.
3. Uro Ttakoe ckoOOUHEIH cTek? B kakoM ciydae OH HCHONb3yeTcs?
[IpuBenuTe mpuMep MpOrpamMMbl HCIOIB30BAHUS CKOOOYHOTO CTEKa.
4. Yro takoe «U nepex NJIM»? B kakux cirydasix UCIOJIb3YyeTCS Ta
oneparus. [IpuBeaure
MpUMeEp IPOTrPaMMBbl UCIIOJIb30BAaHHE 3TOU OTepaLuy.
5. Kakoe Ha3HaueHne komaH I BeiaeneHus GpponTa? [Ipusenute
TPUMEpHI peasTU3auy STHX KOMaH]I.
6. Kax ncrions3yrorcess OUTH MapKepHOI MaMATH IIPU pean3ain
JIOTHYECKHX cXeM?
KM4 JlaGopaTopnas MK-3-31;I1K-3- 1. Kakoif anroputm MCIoJIb30BaHUS CUETUYHKA?
pabota Ne4 "Cuntes | V1;I1K-3-Bl 2. Kakue THUIIBI CUETYUKOB UCTIOIB3YIOTCS U KAKOBBI HX OCOOCHHOCTH?
peTeitHol cXeMBI ¢ 3. Kak coXpaHHTh JaHHBIC B CYCTUHKE TPH BHIKITFOUSHUU TTUTAHUS C
HCII0JIb30BAHUEM TIJIK?
KaTyIIEeK C 4. Kaxkast HociiefoBaTeIbHOCTh pabOTHI IIPH COCTABICHUH IIPOTPAMMBI
naMsTb0" qutst THIK?
5.2. Ilepedyenn padoT, BeINOJIHsIeMbIX 0 JucnumnHe (Kypcosas padora, Kypcosoii npoexr, PI'P, Pedepar, JIP, IIP u 1.11.)
Kox Hasparue IIpoepsembie
WHIUKATOPBI CopeprxaHue paboThI
paboTHI paboTHI N
KOMIIETEeHIUH
P1 Jlaboparopras IK-3-31;11K-3-
pabora Nel V1;IIK-3-B1
"Co3nanue mpoekra
C MCTIONTB30BAHUEM
Simatic Manager"
P2 JlaGopaTopnas MK-3-31;I1K-3-
paboTa Ne2 Y 1;IIK-3-B1
"M3y4yeHne KoMaH
OUTOBOI JTIOTUKU
si3bika STEP7 Ha
mpuMepe CHHTe3a
KOMOWHATOPHOH
MIEPEKIIIOYATENBHON
cxeMsl"
P3 JlabopaTopnas IK-3-31;I1K-3-
pabota Ne3 V1;IIK-3-B1
"Ucnonbs3oBanue
OUTOB MapKepHOU
namsatu"
P4 JlabopaTopnas MK-3-31;I1K-3-
pabora Ne4 "Cunres | Y I;IIK-3-Bl
peneitHoi cXeMBI ¢
HCIIOJIE30BaHIEM
KaTyIIeK C
namsATbI"
P5 Jomarnss [MK-3-31;11K-3-
KoHTpoJbHast pabora | Y 1;I1K-3-Bl

5.3. OueHovHbIe MaTepuaJibl, HCIOJb3yEeMbI€ VISl JK3aMEHa (onncal-me 6I/IJ'IETOB, TECTOB U T.l'l.)

DK3aMeH 0 JUCHUIUIMHE He IPEeIyCMOTpPEH.
JucTaHroHHO 3a4€T ¢ oLleHKOH MoxkeT npoBoauThess B LMS Canvas. Tect conepxut 30 3amanuii. Ha pemenue otBoautcs 30
MUHYT. Pa3pelieHHbIe TOMBITKY - OJIHA.
O6pa3zen 3agannii 17151 3a4€Ta C OLEHKOH, MPOBOIUMOro auctanunonHo B LMS Canvas (IIK-2-31,B1,V1; TIK-3-31,B1,Y1; YK-5-




31,B1,V1:

L. MukponpoleccopHas CUCTeMa IPOrPpaMMHUPYEMOTO KOHTpPOJLIEpAa HE COAEPHKMT:

O neHTpanbHbIi nponeccop LT (CPU)

O 010K oIepaTHBHO-3alIOMUHAOIIEro ycrpoiicta mamstu (O3Y)

O ncTouHuK nutanus moayns [1JIK

O BCTpOeHHBIH Tpaduyeckuii npoueccop (IGP)

2. IMox monsiTreM — nporpammupyemslie Jorudeckue koHTpouteps! ITJIK(Programmable logic controllers, PLC)
HOJpa3yMeBaloTCs:

O OJI0YHO-MOTYITEHBIE MUKPOIIPOLIECCOPHBIE CHCTEMBI YHHBEPCAIFHOTO M OOIIEro Ha3Haue-HUs, NpeJHa3HaueHHBIC VIS

ABTOMATU3alUH B PA3JIMIHBIX o0macTax TPOMBINUICHHOCTH, TEXHUKU U C(l)ean PIH)KeHepHOfI JCATCIIBHOCTHU

O

cUCTEeMa YOAJIEHHOTO YIpaBJIEHHs MO3BOJIAIONINE MOTYYUTh YAaNEHHbIH noctyn uepe3 UntepHer mnu JIBC u

MMPOU3BOAUTD YIIPABJICHUEC U aIMUHUCTPUPOBAHUC

nepedepuitHas cucrema padoTaromias oJ| YIpaBICHUEM APYroro 00OpyIOBaHUS.
MOJYJibHas MpouneccopHas CUCTEMA MpEeAHa3HAUCHHAA JJIA MMOJTyaBTOMAaTHYCCKOTO0 UC-TIOJIb30BAHUA.

Ha Bpemst 00paboTKH TaHHBIX KOHTPOJUICPOM HE BIIHSCT:

BpeMsI IIUKJIa UCTIOJTHEHUS

BpeMs LIMKJIAa CEPBUCHBIX OIepanuii

BpeMsl peakny CHCTEMHOW LIMHBI Ha onepaunusx: UreHne/3anuch
Bpems (ha3sl BEIBOAA

Jlnst wero wcnonb3yeTcs CTOpokeBoi Taiimep B cTpykrype [1JIK?
JUISL OTCJICKUBAHUS BPEMEHH IIMKJIa CKAaHUPOBaHUS

JUTS BBIBOJA TaHHBIX Y€PE3 OHpe[[eHeHHHﬁ IIPOMEKYTOK BPEMCHU

U
U

oDoogoWw

6.

JUTS 3a7IepIKKU UHTepdeicoB
JUISL KOHTPOJISL HaJl 3aBHCAHUEM CHCTEMBI.

C Kaxoil 4YacTH HaYMHAETCS pealn3alus CXeMbl IPOTPaMMBbI?
peanu3aiys cXeMbl BCEraa HaUMHACTCS C BBIXOAA CXEMBI.
peann3aiys CXeMBI BCETJa HAYMHACTCS CO BXOJIa CXEMBL.
peann3amms CXeMbl BCETJa HAYMHACTCS ¢ JIF0OOro KIToYa.
peayu3anys cXeMbl BCEra HAuMHAETCS C MEPBOTo KIIoYa.

Kak Ha3bpIBaeTCsI S3BIK MPOTPAMMHUPOBAHUS, TpAaQUUECKH HAauOO0JIee MOTHO COOTBETCTBYIOMINHN IEKTPHISCKUM

MPpUHOUITMATIBHBIM CXEMaM Ha OCHOBE pene?
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[Mepen nmxeHepam-pa3padboTurkaM mporpamMmmuoro obecrniedenust [1IJIK ans morydeHus: KoJla HCXOAHOHN MPOTPaMMBI

HEOO0XOIMMO BBIMIOJHUTH (BBIOEPHUTE JIMIIHUH dTar):
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HOAPOOHOE ONHCAHKE 33/1auH (TEXHOJOTHYECKOTro Mporecca

VIIpaBIICHHS WJIM MOHUTOPHHTA);

pa3pabotky obmei 6ok-cxemsl anroputma (BCA) paboTsl KOHTpOILIEpa;
JIeTaNbHYI0 NpopaboTKy HHTepdeiica KOHTpoiepa U BHECEHHE
WCTIpaBJICHUHA B o0IIyI0 U aeTanusupoBaHHbie BCA;

ycranoBka ITJIK u ero oGciyxuBaHme

Bribepute nBe crernupaibubie GyHkiuu si3pika OBJ] (FBD):
WHBEPTHUPYIOIIAE BXOIbI

KOH(}pUrypaus 6J10ka

WHBEPTUPYIOIIUE BBIXOIBI

cnenuukaims 6Jioka

CocrosiHuEe KOMMYTAIlUM M 3HAYCHUS B CUCTUMKAX CIICIHUANBHBIX (YHKIIHOHATIBHBIX OJOKOB MOTYT 001afaTh (hyHKLIMCH:
COXpaHEHHUs

cOpachIBaHUS

0OHOBIICHHS

nepe3anuchblBaHus

Bpems mukiia CKaHUPOBaHHUS SIBISIETCS 0A30BBIM MMOKa3aTeIeM:
6sicTpoaeiicteust I1JIK

yrenreM Bxono0B [1JIK

nporpaMmel ynpasienus ITJIK

ycraHoBKo# BbixoaoB ITJIK
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21.

Kakyto poib BBIMOTHSET IIACCH B IPOMBIIITIEHHBIX KOMIIBIOTEpax?

MPOMEXYTOYHOTO BBIYMCINUTENBHOTO Oydepa

cpezcTBa mpeobpazoBaHus nHTEpdEiica

COEAVMHUTEILHOTO HHTEepdelica miaT

aHaJOT MAaTEPHHCKOMN IIaThl CO BCTPOSHHBIMH IOPTaMHU B/B, HO C BEIHOCHBIM MPOLIECCOPOM

Uro takoe I1JIK u ero ¢pyHkumn?

MIPOMBIIICHHBIN JIOTHYECKUI KOHTPOJUIEP — yIpaBieHHe MPOMBIIUIEHHBIMH MIPOIECCaMHU

MPOrpaMMHUPYEMBIH JIOTUYECKHI KOHTPOJUIEP — YIPABJICHHE TEXHOJIOTUYSCKUMHE MPOLIECCAMH

MIPOTPaMMHUPYEMBIN JIOTHYECKUH KOHTPOJUIEP — MPOTPaMMHUPOBAHUE YCTPONCTB aBTOMAa-THKA U MUKPOKOHTPOJLIEPOB
MIPOrPaMMHUPYEMBIH JJOTHYECKUH KOHTPOJUIEp — cOOp JaHHBIX TEXHOJIOTHYECKOTO Mpo-liecca

TeXHOJIOTHST YHUBEPCAILHOIO 00MEHa IPOMBIIIJICHHBIMA JTaHHBIMH OCHOBAHA Ha:
moxerin COM/DCOM

KJIMCHT-CEPBEPHOM MEXaHH3ME

NPOMBILIICHHBIX POTOKOJIaX 0OMeHa IaHHBIMU

MPOTrPaMMHUPYEMBbIE JIOTHYECKHE KOHTPOJUICPHI

Kaxwue sTanbl BKIFOYaET CHCTEMa KOHTPOJSI M YIIPABICHHS?
pa3paboTKa apXUTEKTYPhl CHCTEMbI aBTOMATH3AIINH
(dopmanu3anys MOCTAaHOBKY 3aJ1a4n

CO3JJaHUC HpHKJ'Ia,HHOﬁ CHUCTEMbI YIPABJICHUSA IJIA OAHOT'O YPOBHS
MOAJIEPXKKA PEATbHOTO PEXKUMa BPEMEHH

[MpuznakoM, KIaCCUPHUIHUPYIOIUM KOHTPOJUIEPHI TI0 YUCITy BXOJOB/BBIXOJIOB, SIBISETCS?
THI aPXUTEKTYPBI

KOHCTPYKTHBHOE HMCITOJTHCHUE

PC-coBMecTHMOCTD

MOIIHOCTE

UYro He oTHOCHTCS K (PyHKIMOHANBEHBIM BO3MOXHOCTIM SCADA-cucTem?
XpaHeHHne HHPOPMaIUU

MaciuTabupyeMocTh 3a1a4

cOop mepBUYHON MH(OPMAIMK O TTapaMeTpax TEXHOJIOTHYECKOTO IIpolecca
opraHm3ays HHHOPMAITNH B BHIE MHEMOCXEM

Pexum KBa3supeCajJlbHOTO BPEMCHU OTHOCHUTCA:
K CUCTEMaM pas3ICJICHHOI'0 BPECMCHU

K IUAJIOTOBBIM CHUCTEMaM

K CUCTEMaM KECTKOI'0 PCaJIbHOTO BPEMEHU

K CUCTEMaM MITKOI0 p€ajbHOTO BPpEMCHHU

OyHKINOHANBHBIMU Y3JIaMH KOHTPOJIIEpA SBISIOTCS?
HaMATh NIPOrpaMm

Qg po-aHAIIOTOBEIE TPpeoOpa3oBaTeIn

LEHTpaJIbHasl aMsTh

LIEHTPAJIBHBIA IpOLECCOp

B kakux KOHTpoJulepax IpHU 3KCIUTyaTallud M3MEHEHUSIM IIOJUIeKaT JIUIIbL I1apaMeTphbl IPOIPaMMBl, a HE cama IIporpaMma
CHELMAIN3UPOBAHHBIE KOHTPOJLIEPHL

KOMAaH/10aIlapaTHbIE KOHTPOJUIEPHI

YHUBEPCAIbPHbIE KOHTPOJIEPHI

TJIK

KonTtposmnepsl, paccuntanubie Ha 10 BXOJIOB/BBIXOAOB SIBISIOTCS?
HaHOKOHTPOJIIEPAMHU

MaJbBIMH KOHTPOJUIEpaMH

CPeHHUMH KOHTPOJUICpaMu

OONBITUMH KOHTPOJLIEPAMH

Cxema ynpaBleHUs IpoleccaMi, Mo KOTOpoil HH(OPMAIMOHHbIE TOTOKH OT Pa3HBIX 0OBEKTOB CXOAATCS B OJUH Y3€l-

KOHTPOJIJICP BO3MOXHA B CJIydac
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22.

ME30HHHHBIX TEXHOJIOTHH
pacnpeaCIUTEIIbHBIX MOAYJIBHBIX CUCTEM
MaruCTpajJbHO-MOAYJIBbHBIX CTaHAApPTOB

XapakTepHbIMU CBOMCTBAMU KOHTPOJLIEPA SIBIISIFOTCSA:
CBsi3b ¢ ycTpoiicTBaMU CONPSIKEHUS
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00paboTKa TaHHBIX B PEATbHOM PEXHME BPEMCHU
OJTHOBPEMEHHOE BBINIOJHEHNE HECKOJBKUX 3a/ad Ha Pa3iIMYHBIX 00padaThIBAIOIIUX YCTPOHCTBAX
B3aNMO/ICHCTBHE CO CMEXHBIMHU ITPOIIECCAMHU

ITaMATh TaHHBIX KOHTPOJIEPA MOXKET COAEPkKaTh
MOCTOSIHHbIE BEJIMYMHBI, TAOINYHbIC 3HAUCHUS
CXEMy 3aITycKa

KOMAaH[bl, IPUKJIAJIHbIE KOMAHbI

ycTpoiicTBa copoca

TaliMepsl

[To Tumy U3MeHseMbIX JaHHBIX BBIIENSIOT TPAaH3AKIHH
HeIpepbIBHBIE

TT0JT30BaTEIIbCKIE

JTUCKpPETHBIE

MTOPOXK/ICHHBIC

CEHCOpHBIE

Ilo Tumy nocryniaeHus TpaH3aKUUA B CUCTEMY BBIACIAIOT
HENPEPBIBHBIC, AUCKPETHBIE

KECTKUE, KPETIKUE, MITKUE

HEPUOJIUYECKHUE, allePUOIUUECKHE

IIPEIONPEACICHHBIE, IIPOU3BOJIBHBIC

CEHCOPHBIE, TOPOXKIEHHBIE, MOJIb30BATEIBCKUE

K Tpanzakiusm, MoguuuupyonmM 6a3oBble 00BEKTH 0a3bl JAHHBIX,0THOCSITCS
10JIb30BaTEbCKHE

MTOPOKACHHBIE

CEHCOpHBIC

K «neccumucruyeckum» nporokosiam bJ[ PB otHocsTCs
2PL-HP

OPT-Sacrifice

2PL-WP

OPT-Wait

OCC-FV

OyHKIMN pe3epBUPOBAHUS KaHaoB nepenauu AaHHbIX B ACY TII BBINONHAIOT:
JIOKAJIbHBIE KOHTPOJUIEPHl HUXKHETO YPOBHS

UHTEJIEKTyaabHble KOHTPOILIEPEI

ONepaTOpPCKUE CTaHIIUU

Ha uro opuentuposano nporpammuoe obecredeHne SCADA?

omucaHue 0OBEKTHO-OPHEHTHPOBAHHBIX MOeNeit

obecrieuenne uHTEpdeiica MeXIy AUCIETIEPOM M CHCTEMOM YIPaBICHHUS
OMHUCAHUE CTPYKTYPHBIX MOJENei

Kakue tpanzakuuu nonmwkatot npoussoaureiabHoct CYB]l PB B ciydae 3aaepixku
C )KECTKMMH JUPEKTUBHBIMH CPOKaMU

C KpEeNKUMH TUPEKTUBHBIMU CPOKaMHU

C MSTKUMH JUPEKTHBHBIMU CPOKaMH




5.4. MeToauka OLIeHKH 0CBOCHHS NUCHMILIMHBI (Moay/1s, npakTuku. HAP)

[Ipu oreHKe pe3ynbTaTOB BHINOJHEHHS KOHTPOJIBHOM (oMalrHel) paboTsI HCIONb3yeTcss OMHApHAs CHCTeMa, KOTopast
nperycMaTpUBAET CIEAYIOIINE Pe3yNbTaThl U KPUTEPUH OLIEHUBAHMUS:

Pesynbrar oueHuBaHus Kpurepuu orneHkn

«3aUTCHO»: BrimosHEHB! Bce 3aaHUs] KOHTPOJIBHOI paboThl, 1100 IOMYIIeHE HEe3HAYUTEIbHbBIC OIMINOKH TIPH
BBIIOJTHEHUU.

«HE 3aYTEHO»: CTyzieHT He BBIIOJHUI WX BBINOJHUI HEMIPABUIIBHO 33a[JaHUsl KOHTPOJIBLHON paboThl.OleHKa pe3ynbTaToB
3a4eTa ¢ OI[EHKOW OCYIIECTBIIETCS 10 OabHOM CHCTEME (KOTIMYHOY, «XOPOIIIO», «YAOBICTBOPUTEIHHOY,
«HEYJIOBIETBOPHUTEIBHOY). DK3aMEH CUNTAETCS IPOHIEHHBIM YCIICIITHO, €CIIH IPH €ro MPOBEACHHUH II0JTyIeHa OL[CHKA He HIDKE
«yIOBJIETBOPUTEIBHOY.

ITpu noBeaeHuM 3a4era c OLEHKOI KPUTEPUSIMU OLIEHKH SBJISIFOTCS

O1eHKa «OTIMIHOY - 00YJaIOIINICS TOKA3hIBACT ITTyOOKHE, MCUEPIIBIBAIOIINE 3HAHUS B 00beMe IIPOIICHHON IIPOrpaMMBHI,
YBEpEHHO AeliCTBYeT 0 MPUMEHEHHUIO MTOJIyIeHHBIX 3HAHUH Ha MIPaKTHKe, IPAMOTHO U JIOTHYECKH CTPOMHO M3JIaraeT MaTepual pu
OTBeTe, yMeeT ()OPMYIIPOBATH BEIBOJIBI U3 U3JI0KEHHOTO TEOPETHUECKOTO MaTepHaia, 3HaeT JOIOIHUTEIFHO PEKOMEH/I0BAaHHYIO
JIUTEpaTypy.

OreHKa «XOpOIIOoy - 00yJaromuiics TOKa3sIBacT TBEPbIE M JOCTATOYHO MTOJTHEIE 3HAHUS B 00beMe PO ICHHON IIPOrPaMMBHI,
JOIycKaeT He3HAUUTEIbHbIE OIINOKY MTPU OCBELICHUH 3aJaHHBIX BOIIPOCOB, MPaBUIBHO JEHCTBYET MO NPHUMEHEHHIO 3HAHUI Ha
IIPAKTUKE, YETKO U3JIaracT MaTepHall.

Or1eHKa «yIOBIECTBOPUTEIBHOY» - 00YIAIOMINIiCS TIOKa3BIBAaCT 3HAHMUS B 00beMe MPOIICHHON IPOTPaMMBI, OTBETHI H3J1araeT XOTs U ¢
oIIMOKaMuU, HO YBEPEHHO HCIPABIIIEMBIMH MOCHIE JOMOTHUTEIBHBIX U HABOISIIUX BOIIPOCOB, IPAaBIIBHO JEUCTBYET MO
NPUMEHEHHIO 3HAaHUH Ha MTPaKTHKE;

OreHKa «HEYIOBIETBOPHUTEIHHOY - 00YJarOUIHICS TOIMyCKaeT IpyOble ONTHOKH B OTBETE, HE IIOHUMAET CYIIHOCTH H3J1araeMoro
BOIIPOCA, HE YMEET IPUMEHATh 3HaHUS HA IPAKTUKE, 1Aa€T HEIOIHbIE OTBETh] HA JOIIOJIHUTEIbHBIE U HABOASAILINE BOIIPOCHL.

IIpu noBeneHnu 3auera ¢ OLEHKOI B opMe KOMIBIOTEPHOIO TECTUPOBAHUS KPUTEPUSIMU OLEHKHU SBISIOTCS:

«OTauyHO»: Ionyuernue 6omee 90 % OanIOB MO TECTY NMPH BHIOJHEHUH TECTa 32 PETIIAMEHTHPOBAHHOE BPEMs
«Xopomo»: [omydenune ot 75 mo 90 % OayIOB MO TECTY MPH BHIMOJHEHHN TECTA 32 PETJIAMEHTHPOBAHHOE BPEMS

6. YHEBHO-METOAWYECKOE U HH®OPMAIIMOHHOE OBECIIEYEHHUE

6.1. Pexomenayemas iureparypa

6.1.1. OcHoBHas JIMTEpaTypa

ABTOpBI, COCTAaBUTENH 3ariaBue Bubnuoreka W3natensCcTBO, TOJ, AI1. aapec

JI1.1 |B.B.Kaurun [IpombliIeHHBIE KOHTPOJLIEPHI
B CHCTEMAaxX aBTOMaTH3al1H
TEXHOJIOTUYECKUX IPOLECCOB::

Vueb. mocobue

Craperit Ockon: THT, 2016,

JI1.2 (B.B. Urnarses, 1.C. IIporpammupyemsle Taranpor : KOxHbIi (enepanbHbIil
KoGepcu, O.b. KOHTPOJUIEPHI: y4eOHOE yauBepcurert, 2016,
Crupugonos, B.U. nocoowue https://biblioclub.ru/index.php?
OuHaeB page=book red&id=493057

JI1.3 | Ceprees A. U. , [IporpamMmmupoBanue OpeHOyprckuil rocynapcTBeHHbII

YepHoycoBa A. M. ,
Pycsie A. C.

KOHTPOJUIEPOB CHCTEM
aBTOMATHU3AIMH: yIeOHOE
nocobue

yausepcurert, 2017,
https://biblioclub.ru/index.php?
page=book red&id=481806

6.1.2. Jlono/THUTeILHAS JIMTepaTypa

ABTOpBI, COCTaBUTCIIN

3ariaBue

bubnuoreka

UznarenbcTBO, TOA, 311. aapec

JI2.1 [ M.M.KoBanés

JluckpeTHast ONTHMHU3ALHS.
Hemouncnentnoe
MpOrpaMMUpPOBaHHE: YUCOHUK

Enuropun YPCC, 2003,

JI2.2 | M.JO. Mensenes,
B.X.ITmmuxormnoB

[IporpamMmmupoBanue
HPOMBIIUICHHBIX
KOHTpPOJUIEPOB: YueOHOe
nocobue

CIIb.: Jlans, 2011,

JI2.3 | BonmoBo3zos AM

MUKpOKOHTpOJIIEPHI IS
CHCTEM aBTOMATHKH : ydeOHOE
nocobue

Bonorna: Magpa-Uuxenepus, 2016,
http://biblioclub.ru/index.php?
page=book&id=444183

JI12.4 |Ilerpos U.B.

ITporpammupyemslie
KOHTpoJuIepsl. CTaHAapTHEIE
SI3BIKM U IIPUEMBI IPUKIIAJHOTO
IIPOEKTUPOBAHUS

, 2004, http://biblioclub.ru/index.php?
page=book&id=117671

6.1.3. Meroauyeckue pa3padoTku

ABTOpBI, COCTAaBUTENH

3arnasue

Bubanoreka

N3parenscTBo, rOf, 211. aapec




ABTOpBI, COCTAaBUTENH 3arnaBue Bubaunoreka M3parenscTBoO, rOf, 3I1. aapec
JI3.1 | Hayuno- Jla6opatopusrii crery "TIJIK Yensabunck, 2009,

TIPOU3BOJICTBEHHOE Siemens": Texauueckoe

TIPEITIPUATHE OITMCAaHHE U METOJUYECKHE

"VueOHas TEXHUKA- YKa3aHUS K BBIIIOJIHEHUIO

IIpogpu" nabopaTOpHBIX PaboT

6.2. Ilepeuens pecypcoB HH(GOPMAIMOHHO-TEIEKOMMYHUKANIMOHHOH ceTu «UHTEepHeT»

91 | OcHoBbl nporpammupoBanus Ha STEP 7 http://www.step7-pro.ru/

5 SIMATIC nporpammupyembie SIEMENS http://www.ste.ru/siemens/contr.html
KOHTPOJIIIEPBI

D3 | Poccuiickas HaydHas MeKTpoHHAs OHONMHOTEKA www.elibrary.ru

D4 | KubepJlennka https://cyberleninka.ru/

35 | IIporpaMmupyemble MPOMBIIIICHHBIE KOHTPOJUICPHI https://lms.misis.ru

6 Kagenpa DnekrposHepreTuku u snexrporexuukd H® | http:/kafedra-ee.ru/
HUTY MUCuC

6.3 IlepeueHb MporpaMMHOro oéecneyeHus

I1.1 |Mathcad 14.0 University Classroom Perpetual

I1.2 | Micro-Cap 10 Evaluation

I1.3 Microsoft Teams

1.4 Zoom

I1.5 |MATLAB & Simulink

6.4. Ilepeyenb MHPOPMALMOHHBIX CHIPABOYHBIX CHCTEM U NPO¢ecCHOHAILHBIX 023 JAHHBIX

nui |1 http://xadenpa-33.pd/ - caiit xadenpsr «DmeKTposHEPTETHKA HUIITEKPOCKHUKAY.
n2 |2. http://www.step7-pro.ru/ - OCHOBBI ITPOrpaMMHUpPOBaHus Ha Step 7.
ns3 |3. http://www.is-com.ru/catalog.html?id=625 - kaTamor KOHTpOJIJIEpOB Siemens
n4 |4 http://www.ste.ru/siemens/contr.html - SIMATIC nporpammupyemsie SIEMENS koHTpoJIepsI
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
Ayn. | Haznauenue OcHareHue
139 VYuebHas nmabopartopust (xommbioTepHbl | Kommekr  yueGHOIT mebenmm Ha 24 wMmecra  mid
KJIAcC) Kabuner KypCOBOTO u | oOyuaromuxcs, 12 CTallMOHAPHBIX KOMIIBIOTEPOB ISt
JATUTOMHOTO HpPOEKTUPOBaHusL, | 00ydarommxcsi, 1  CTAalMOHAPHBIA  KOMITBIOTEp  JUIS

CaMOCTOSITEIFHOH paboTh! O0yJarommxcs | mpernofasatens (Bce ¢ BEIXOZOM B HHTEPHET), NPOEKTOP,
9KpaH HAaCTEHHBIH, KOMMYTAaTrop, JOCKa ayJuTOpHas
MenoBas, BeO kamepa Logitech, kononku, goctyn k SUOC
Vuusepcurera MUCHC w4wepe3 nuuHBIM KaOWMHET Ha
mratpopme LMS Canvas u Moodle, nureH3HOHHbBIE
nporpammbl MS Office, MS Teams, antuupyc Dr.Web.

8. METOANYECKHUE YKA3AHUSA JJIS1 OBYYAIOIIIUXCSA

B npouecce uzydeHns TUCUUIIMHBI BBIACIAIOT BAa BUA CAMOCTOSTENBHON pabOThI: - ayTUTOPHAs; - BHEAYAUTOPHAs. AyTUTOpHas
caMoCTOsTeNIbHas paboTa 110 TUCIUILIMHE BEIIOTHACTCS Ha YIeOHBIX 3aHATHAX 0] PYKOBOJCTBOM IIperioiapaTels. BHeaynuTopHas
caMocTosTeNlbHas paboTa - IIaHupyeMas yaeOHast pabota 00yJaromuMcs, BBIOTHIEMAast BO BHEAYIUTOPHOE BpeMs 110 3aJaHUIO U
IpU METOANYECKOM PYKOBOJICTBE IIPEMNoAaBaTens, Ho 6e3 ero HenocpeACTBeHHOro yyacTus. CaMmocTosTenbHas paboTa, He
HpeIyCMOTPEHHAs IPOrPaMMON y4eOHON TUCIMILTHHBI, PACKPHIBAIONIEH U KOHKPETU3UPYIOLIEH ee cofepxKaHue, OCYIIECTBIAETCS
00yJarommMcs THAIIMATHBHO, C TEThI0 peaTi3aiui COOCTBEHHBIX YI€OHBIX M HAYIHBIX HHTepecoB. st 6oee 2 hEeKTHBHOTO
BBIIOJTHEHUSI CAMOCTOSATEIBHON pabOoThI O AUCIUIUIHHE NIPENoaBaTedb PEKOMEHIYEeT UCTOUHUKH AT paOOTHI, XapaKTepU3yeT
Han0oJiee paluoHaIbHYI0 METOANKY CAMOCTOSITENIbHON PaboThl, IEMOHCTPUPYET paHee BHIOIHEHHbIE 00yJaouMucs paboThl 1 T.
1. Buzer 3amanuii U1 BHEAyIUTOPHOH CaMOCTOSTEIbHON pabOTHL, HX COJep)KaHNe U XapaKTep MOTYT HMETh BApPHATHBHBIN 1
nuddepeHIpoBaHHBIA XapaKTep, YIUTHIBaTh HHINBHIYAIbHBIE 0COOEHHOCTH oOydatomerocss. CaMoCTOSTENbHAs paboTa MOXKET
OCYILECTBISITHCS MHIUBUIyAIbHO WM TPYIIIaMH CTyAeHTOB online (paboTa B 2EKTPOHHON HHPOPMALMOHHO-00pa30BaTENbHON
cpene HUTY «MUCuC» (OMOC), yacThio KOTOPO# HEMOCPEACTBEHHO NPEIHA3HAYCHHOH ISl OCYIIECTBICHUS 00pa30BaTEIbHOTO
mpoliecca sIBIsieTcs JNEeKTPOHHBIN 00pa3oBarenbHbIi pecypc LMS Canvas.) 1 Ha 3aHATHSIX B 3aBHCUMOCTH OT II€JH, 00beMa,
KOHKPETHOH TeMaTHKH CaMOCTOATENIBHON PabOTHI, yPOBHS CI0KHOCTH. BO3MOXXHO IIpOBeieHNEe CHHXPOHHOM paboThI CO
CTyAEHTaMu ¢ ucroib3oBanueM Microsoft Teams mian Zoom. KoHTpob pe3ynbTaToB BHEAYJUTOPHON CaMOCTOSITEILHON paboThI
OCYIIECTBIICTCS B IIPEAeNax BpeMEHH, OTBEICHHOTO Ha 00s13aTeIbHBIC YIeOHbIC 3aHATHA IO TUCIUIUINHE Ha MIPAKTHYECKUX ,
71a00PATOPHBIX 3aHATHAX.




