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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 | CAIIP ycTpOHCTB 21€KTPOHUKHI
2.1.6 | Onekrpuyeckue U AEKTPOHHBIE ANIapaThl
2.1.7 | OnemeHTHI CUCTEM aBTOMAaTUKU
2.1.8 | YueOHas mpaKTHKa IT0 MOIYYCHHUIO IEPBUIHBIX MTPOPECCHOHANBHBIX YMEHHUI
2.2 JAucuuninHbl (MOIY/IM) U MPAKTHKH, VIS KOTOPbIX 0CBOEHHE JAHHON AUCUMIJIMHBI (MOAYJIs1) HEOOX0AUMO KaK

npeamecTrByrouiee:

3. PE3YJIbTATBI OBYUYEHUS IO JUCIUITIJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHA

KOMIIETEHIIUSMHA
IK-3: Cioco6eH KCILTYyaTHPOBATH YJTIEKTPOMEXaAHNYEeCKHEe CHCTEMbI H ABTOMATH3NPOBAHHBIE CHCTEMbI YIIPaBJICHHS
3JIeKTPONPUBOI0B
3HaTh:

TIK-3-31 MeTobI ¥ TEXHUUECKUE CPEICTBA SKCILTYaTAl[MOHHBIX UCTIBITAHUI U TUATHOCTUKH MPOMBIIICHHBIX KOHTPOJLIEPOB

Ymern:

IK-3-V1

COCTAaBJIATH 3as4BKH Ha 06opyz[0Bal-me 1 3aIl1aCHBIC YaCTHU

Baanernb:

IIK-3-B1

METOJaMM OLEHKHU TEXHUYECKOTO COCTOAHUA 1 OCTATOYHOI'O pecypca 06opyn013aHI/1;1

4. CTPYKTYPA U COJEPKAHUE

Kon HaumenoBanmue pasnenoB u | Cemecrp | Yacos | @opmupyemsble | Jluteparypa | Ilpumedanue KM Beinosan
3aHATHA TeM /BUJ 3aHATHS/ / Kype HHIMKATOPBI H 1. sieMble
KOMIeTeHImii pecypcbl padoThI
Paznen 1. Pa3znen 1.
OcHoOBHBbIE OHATHUS
NMPOMBIIIJIEHHBIX
KOHTPOJL1epOB
1.1 Ponsb u 3anaun cucrem 5 2 MK-3-31 IIK-3- | JI1.1 JI1.2
aBTOMaTHU3alluu Ha 0aze V1 IIK-3-B1 JI1.3J12.1
MPOTPAMMHUPYEMBIX J2.2J12.4
JIOTUYECKUX KOHTPOJIJIEPOB. 213253 54
OCHOBHbBIC IOHSTHS U 35 26
onpenenenust. CucteMsl
cuncienus. /Jlex/
1.2 Co3aHue IpoeKTa ¢ 5 2 JIT.1JI1.2 KM1 P1
WCTIOJb30BaHUEeM Simatic JI1.3J12.1
Manager J12.2
/J1a6/ J12.4J13.1
01223354

3536




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.
JlucTaHIIMOHHO 3a4€T C OLIGHKON MOYKET MPOBOJUTHLCS B 3NIEKTpOoHHOM cpene. Tect conepxut 30 3amanuii. Ha pemenue otBoautcs
60 MuHyT. Pa3pelnieHHble IONBITKY - OJIHA.
Ob6pa3zen 3agannii 715t 3a4€Ta C OLEHKOH, MPOBOIMMOTO AUCTAHIIMOHHO B DIIEKTPOHHOU cpefe:




L. MukponporeccopHas CuCTeMa IPOrpaMMHUPYEMOT0 KOHTPOJLIEpa HE COAEPHKHT:

O neHTpanbHbid niponieccop LIT (CPU)

O 0JIOK oTiepaTHBHO-3aIIOMHHAIOIIEr0 ycTpoiicTBa mamstu (O3Y)

O rucTouHuK nutanus moxayins [1JIK

O BCTpOeHHBIN Tpaduyeckuit npoueccop (IGP)

2. ITon nonsTHeM — porpammupyemsle Jorudeckne koHTpouteps! [IJIK(Programmable logic controllers, PLC)
HOJpa3yMeBaloOTCs:

O 0JI0YHO-MO/IYIbHBIE MUKPOIIPOLIECCOPHBIE CUCTEMbl YHHUBEPCAILHOTO M OOIIEro Ha3Haue-HUs, NpeAHa3HAuCHHbIE JUIs
ABTOMATH3AINH B PA3INIHBIX 00IACTAX MPOMBIIUICHHOCTH, TEXHUKH U chepax HHKCHEPHOH NeITebHOCTH

U CHCTeMa yJaJeHHOTO YIPABIECHHS MO3BOJIAIONINE MOTYYHTh YIanEHHBIN moctyn depe3 MurepHer nmm JIBC u
IPOU3BOAUTH YIPABICHUE U aAMUHUCTPUPOBAHHE

O nepedepuiiHas cuctema paboTaroImas 10| yIPaBICHUEM APYroro 000pyHa0BaHHU.

O MOJyIIbHAS TIPOIIECCOPHAs CHCTeMa MpeaHa3HaueHHas IS MOJIyaBTOMAaTHYeCKOTO HC-TIOJIh30BaHMS.

3. Ha Bpemst 00paGoTKM JaHHBIX KOHTPOJUIEPOM HE BIIMSET:

O BpeMsI IIUKJIa UCTIOJTHEHUS

O BpeMsI IIUKJIa CEPBUCHBIX OIeparuii

O BpeMsI peakIMi CUCTEMHOI MIMHBI Ha onepanusax: UYTeHue/3anuch

O BpeMs a3kl BBIBOJA

4. Jlns gero ucnonb3yeTcs CTOPOkeBoil Taiimep B cTpykrype ITJIK?

O JUIs OTCIEXHMBAaHUS BPEMEHU IMKJIAa CKAaHUPOBaHMS

JUTS BEIBOJIA TAaHHBIX Yepes3 OIPEe/ICIICHHBIN TPOMEXYTOK BpeMEeHI

0 JUIS 3a7IepiKKH HHTepdeiicoB

O JUIS KOHTPOJIS HaJ 3aBHUCAHUEM CHCTEMBIL.

5. C kakoil 4yacTu HaYMHAETCA Pean3alysl CXEMbl IPOrpaMMbl?

O peanu3aiys CXeMbl BCET[ja HAUMHACTCS C BBIXOJA CXEMBI.

O peanu3aiys CXeMbl BCEr[ja HAUMHAETCS CO BXOJA CXEMBI.

O peann3amys CXeMBI BCETJa HAYMHACTCS C JIF0OOTo KITIoYa.

O peann3arys CXeMbl BCET[]a HAaUMHACTCS C TIEPBOTO KITI0YA.

6. Kax Ha3bIBaeTcsl SI3bIK POrPaMMUPOBaHUs, rpaduuecky Hanboee MOTHO COOTBETCTBYIOIIMH IEKTPUUECKIM
NPUHIUIAAIEHEIM CXeMaM Ha OCHOBE perne?

O FBD

O LD

O SFC

O ST

7. ITepen nmxenepam-pazpaboryrkaM nporpaMmmuoro odecnedenns [1JIK st mosrydeHus kojga MCXOJHOM MPOrpaMMEl
HEOOXOIUMO BBITTOJHUTH (BBIOCPHUTE JINIITHUH dTAIT):

O noJpoOHOE OMHICaHKE 33aJa4ul (TeXHOJIOTHUECKOTOo Ipolecca

O YIpaBlIE€HUs] WX MOHUTOPUHTA);

0 paspabotky obmieii 010k-cxembl anroputma (BCA) paboThel KOHTpoOILIEpa;

O JIeTabHYI0 NTPOpaboTKy MHTEpderica KOHTPOJUIepa U BHECEHHE

O WcTpaBieHuii B o0miyto u aeranusupoBaHHbie BCA;

O ycranoBka [TJIK u ero oOciyxuBanue

8. Bribepute nBe crenuanbubie Gynkiun s3eika OBJ] (FBD):

O UHBEPTUPYIOIIUE BXOIbI

0 KoH(puUTypamms Oioka

O HMHBEPTUPYIOIIUE BBIXOIBI

O cneurgukanma 6roka

9. CocTostHIEe KOMMYTAIlMN ¥ 3HAYCHUS B CUETYMKAX CIICIUANBHBIX (YHKIIMOHAJIBHBIX OJOKOB MOTYT 001anaTh (QyHKIHEH:
U COXpaHECHUS

O cOpacheIBaHUS

O OOHOBIICHHS

U Iepe3anuChIBaHUs

10. Bpewms nukia ckaHUpOBaHUS ABIAETCA 0a30BBIM MOKAa3aTENEM:

O osicTpoaeiictaus I1JIK

O yrenueM BxonoB I1JIK

O nporpaMmsl yrpasienus [1IJIK

O ycraHoBko# BbixonoB IIJIK

11. Kakyto posib BBIIONHSAET IIacCH B MPOMBIIIICHHBIX KOMIBIOTEpax?
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MIPOMEKYTOYHOTO BBIYHCIHUTENBLHOTO Oydepa

cpezacTBa npeodpa3oBaHus nuHTEpdeiica

COCAMHUTENFHOTO HHTepdelica miaT

aHAJIOT MAaTEPUHCKON IIATHl CO BCTPOSHHBIMU ITOPTaMH B/B, HO C BBIHOCHBIM POIIECCOPOM

Yro Takoe IIJIK u ero pyHkuuu?

MIPOMBIIIICHHBIN JIOTHIECKUH KOHTPOJUIEP — yIpaBiIeHHe MPOMBIIUICHHBIMH MIPOIecCaMi

MIPOrpaMMHUPYEMBIH JIOTMYECKUH KOHTPOJUIEP — YIPaBlIeHHE TEXHOJOTHUECKHUMHU MPOIeCCaMu

MPOrpaMMHUPYEMBIH JIOTUYECKHI KOHTPOJUIEP — IPOrpPaMMHUPOBAaHHUE YCTPOWCTB aBTOMA-THKH H MHKPOKOHTPOJUICPOB
MPOTPaMMHUPYEMBIN JIOTHYECKUH KOHTPOJUIEp — cOOp JaHHBIX TEXHOJOTHYECKOTO Tpo-Iecca

TexHOOTHsI YHUBEPCATLHOTO OOMEHa MPOMBIIIIIEHHBIMU JAHHBIMH OCHOBAaHA HA:
mozemn COM/DCOM

KJIMEHT-CEPBEPHOM MEXaHM3ME

MPOMBIIICHHBIX POTOKOJIAX 0OMEHa JaHHBIMU

[POrpaMMHUpPyEMbIE JIOTHYECKHE KOHTPOJUIEPHI

Kaxue sransl BKIIIOYaeT cucreMa KOHTPOJIS M yIpaBiIeHus?
pa3paboTka apXUTEKTYphl CUCTEMBI aBTOMAaTH3alUU
(bopManu3anys MOCTaHOBKH 3a/1a91

CcO3JaHNe MPUKIAJHOW CUCTEMBI YIPABICHUS AJI OJHOTO YPOBHS
MO/JIEp’KKa PEaIbHOTO peKUMa BpeMEHHU

[pu3HakoM, KIacCHPHUIUPYIOINM KOHTPOJIIEPHI IO YHCITY BXOJOB/BBIXOJIOB, SBISETCS?
TUI apXUTEKTYPBL

KOHCTPYKTHBHOE HMCIIOJHEHUE

PC-coBmecTumMocTh

MOIIIHOCTb

YTo HEe OTHOCUTCS K QYHKIIMOHATIBHBIM BO3MOKHOCTIM SCADA-cuctem?
XpaHeHue MH)opMaIuu

MacmTabupyeMoCTh 3a/1a4

cOop mepBUYHON HHPOPMALKHU O TapaMeTpax TEXHOJIOTHYECKOro Ipolecca
opraHm3anys HHGOPMAIH B BUIE MHEMOCXEM

PexuM KBa3upeaJbHOTO BPEMEHH OTHOCUTCS:
K CHUCTEMaM Pa3JeIEHHOIO BPEMEHU

K JMaJOrOBbIM CHCTEMaM

K CHUCTE€MaM ECTKOI0 PealbHOTO BPEMEHH

K CHUCT€MaM MSIKOIO PEalbHOrO BPEMEHU

OYHKIMOHATIBHBIMY Y3JIaMH KOHTpPOJLIEpA SIBJISIIOTCA?
mamMsATh OPOrpaMm

1 (po-aHaAJIOTOBbIE ITPE0OpazoBaTENN

HCHTpaJIbHas MaMsIThb

LEHTPaJIbHBII NIPOLECCOP

B kakux KOHTpoJulepax IpHU 3KCIUTyaTallMd M3MEHEHUSIM IOJUIeKaT JIUILIb MapaMeTphbl IPOrpaMMBl, a HE cama IIporpaMma
CHEIAIN3APOBAHHBIE KOHTPOJLIEPEI

KOMaH/I0alapaTHbIe KOHTPOJLIEPEI

YHUBEpCAIbPHbIE KOHTPOJUIEPHI

IJIK

KonTtposnnepsl, paccuntannubsie Ha 10 BXOIOB/BBIXOAOB SBISIOTCS?
HaHOKOHTPOJIIEpaMU

MaJIBIMH KOHTPOJUICpaMHA

CPeAHHMHU KOHTPOJIIEpaMU

0O0JIBIIMMH KOHTPOJUICPAMH

Cxema ympaBieHHS IIpOIiecCaMH, 0 KOTOPOH MH(OPMAIIOHHEIE TOTOKH OT PAa3HBIX OOBEKTOB CXOAATCS B OJUH Y3€l-

KOHTPOJIJIEP BO3MOKHA B Cllyyae

U
U
|

ME30HUHHBIX TEXHOJIOTHI
pactpeaciInTEIIbHBIX MOAYJIBHBIX CUCTEM
MAaruCTpajbHO-MOAYJIbHBIX CTaHAAPTOB

XapaKkTepHBIMH CBOHCTBAMH KOHTPOJUIEpa SBIISIOTCS:
CBsI3b C yCTpoOIcTBaMH COMPSIKCHUS
00paboTKa TaHHBIX B pealbHOM PEXHUME BPEMEHHU
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OJHOBPEMEHHOE BBIMOIHEHHE HECKOJIBKUX 3a/1ad Ha Pa3NIMuHBIX 00pabaThIBAalOIIUX YCTPOUCTBAX

B3aMMOJICHCTBUE CO CMEKHBIMHU npoueccaMu

[MamMaTh AaHHBIX KOHTPOJUIEpPA MOXKET COAEPKATh
MOCTOSIHHbIE BEJTMUMHBI, TAOJUYHbIC 3HAUCHHUS
CXEMY 3aITycKa

KOMAaH/IbI, IPUKIIAJTHBIE KOMAHIbI

ycTpoiicTBa copoca

TaiiMepsl

IMo Tumy W3MEeHAEMbIX JTAaHHBIX BBIICIAIOT TPAH3AKIUN
HeTIPepbIBHBIE

MOJb30BaTENbCKHE

JIUCKPETHBIE

HOPOKACHHbBIE

CEHCOpPHBIE

Ilo Tumy nocTyniaeHus TpaH3aKUUHM B CUCTEMY BBIACISIOT
HEIPEPBIBHBIC, AUCKPETHBIE

KECTKHUE, KPEIIKUE, MATKUE

NEPUOIUUECKHUE, AllEPHOIUUECKUE

IIPEIONPEACICHHBIE, IIPOU3BOJIBHBIC

CEHCOPHBIE, IOPOKICHHBIE, I10JIb30BATEIbCKUE

K TpanzakisaM, Mogudumupyronmm 06a30Bble 00BEKTHI 0a3bI JAHHBIX,0THOCSTCS
OJIb30BATENIBCKUE

HOPO>K/ICHHbIC

CEHCOPHBIC

K «neccumucruyeckumy» nporokosiam b/l PB oTHocsTCst
2PL-HP

OPT-Sacrifice

2PL-WP

OPT-Wait

OCC-FV

OyHKIMK pe3epBUPOBaHKs KaHAJIOB repenadd MTaHHbIX B ACY TII BBIIONHSIOT:
JIOKaJIEHBIE KOHTPOJUIEPHI HU)KHETO YPOBHS

HHTCIUICKTYaIbHBIC KOHTPOJUICPHI

OIEPaTOPCKUE CTAHIIUU

Ha uro opuentuposano nporpammaoe obecriedeHne SCADA?

onucaHue 00bEKTHO-OPHEHTHPOBAHHBIX MOJIeNeH

obecrieuenue uHTEepdelica MeXIy AUCIIETYEPOM M CUCTEMOH yIpaBJICHUS
OIMMUCAaHHUC CTPYKTYPHBIX MO}Z[GJ'ICﬁ

Kakue Tpanzakiuu nonmwkatot npoussoautensHocts CYB]] PB B ciiydae 3anepkku

C XXCCTKUMU OUPCKTUBHBIMH CPOKaMHU
C KPpENKMMH TUPCKTUBHBIMHU CPOKaMHU
C MATKUMU OUPEKTUBHBIMU CPOKaMU




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

[Ipu oreHKe pe3ynbTaTOB BHINOJHEHHS KOHTPOJIBHOM (oMalrHel) paboTsI HCIONb3yeTcss OMHApHAs CHCTeMa, KOTopast
HpeIyCMaTPUBACT CIEAYIOIINE PE3YJIbTAThl U KPUTEPUH OLICHHUBAHHUS:

PesymeTar oneHnBaHUA Kpurepuu orneHkn

«3aYTEHON: BrimosHEHB! Bce 3aaHUs] KOHTPOJIBHOI paboThl, 1100 IOMYIIeHE HEe3HAYUTEIbHbBIC OIMINOKH TIPH
BBITIOJIHEHHH.

«HE 3a4TECHO! CTyneHT He BBINOJIHUI WM BBIOJIHWI HEIIPAaBHIBHO 33aHMsl KOHTPOJIBHOI paboTsl. OlleHKa 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
«yAOBJIIECTBOPUTEIILHOY.

ITpu moBexeHny 3a4era ¢ OLECHKOW KPUTSPUSIMH OLIEHKH SBIISIOTCS

O1eHKa «OTJIMYHOY - 00yJaIOLIHiics OKa3bIBaeT TITyOOKHe, NCUEPIIBIBAIOIINE 3HAHUS B 00beMe POUICHHONM IPOTPaMMBI,
YBEPEHHO AEHCTBYET IO IPUMEHEHUIO MOTyYCHHBIX 3HAaHNH Ha NPAKTHKE, TPaMOTHO M JIOTHYECKH CTPOMHO U3JIaraeT MaTepual pu
OTBeTe, yMeeT (pOPMYITPOBATH BEIBOBI M3 N3JI0KEHHOTO TEOPETHIECKOTO MaTepraa, 3HaeT OMOJHUTEIHHO PEKOMEHIOBAaHHYIO

JIUTEpaTypy.

O1eHKa «XOPOLIO» - 00yJaroNIuiics MOKa3bIBaeT TBEP/bIC U JOCTATOYHO IIOJIHbIE 3HAHUS B 00bEME NIPOHICHHON IPOrpaMMBbl,
JIOITyCKaeT He3HAUNTEIbHBIC OIMMOKH ITPH OCBEIICHUH 3aJaHHBIX BOITPOCOB, MPABHJIBHO JNEHCTBYET MO IMPHMEHEHHIO 3HAHUH Ha
MpaKTHKE, YETKO U3JIaracT MaTepHall.
OLeHKa «yJIOBIETBOPUTENBHOY - 00yJaroLIuiics: MOKa3pIBaeT 3HaHKS B 00beMe MPOHACHHOI NPOrpaMMBbl, OTBETHI M3J1araeT XOTs U ¢
OIMOKaMu, HO YBEPEHHO HCIIPABIISIEMBIMH MOCIIE JIOTIOIHUTEIBHBIX ¥ HABOSIINX BOIPOCOB, IIPABHIIBHO ACHCTBYET 10
NPUMEHEHHIO 3HAHWH Ha MTPaKTHKE;
Or1eHKa «HEYOBIETBOPUTEIHHOY - O0YJArOLIHIACS JOMyCKaeT TpyOble OITHOKY B OTBETE, HE IIOHUMAET CYIIHOCTH HU3/1araeMoro
BOIIPOCa, HE yMEET IPUMEHSTh 3HAHUS Ha IIPAKTHKE, AACT HEMOJIHbIC OTBETHI HA JOIOJHUTEIbHBIC H HABOSIINE BOIPOCHI.

IIpn moBeneHNM 3aueTa ¢ OLEHKOI B JOpMe KOMITBIOTEPHOTO TECTHPOBAHUS KPUTEPUSIMH OLCHKH SBIISFOTCS:

«OTIMIHOY:
«Xopouoy:
«Y IOBJIETBOPHUTEIHLHOY:

Iomyuenue 6onee 90 % OGanaoB MO TECTY NMPHU BHINOJHEHNH TECTa 3@ PETTAMEHTUPOBAHHOE BpeMs
Honyuernue ot 75 no 90 % OaIUIOB MO TECTY NPHU BBHINOJHEHHH TECTA 32 PErIIAMCHTHPOBAHHOE BPEMs
IMonrygenue ot 50 mo 75 % GaJIOB IO TECTY MPH BBHIMOJHEHHN TECTa 32 PETJIaMEHTHPOBAHHOE

6. YHEBHO-METOAWYECKOE U HHO®OPMAIIMOHHOE OBECIIEYEHHME

6.1. Pexomenayemas aureparypa

6.1.1. OcHoBHas JIMTepaTypa

ABTOpBI, COCTaBUTEIN

3arnaBue

Bubanoreka

W3parenscTBoO, rOf, 311. aapec

JI1.1 | B.B.Kaurun

ITpoMBlIIIEHHBIE KOHTPOJLIEPHL
B CUCTEMAaxX aBTOMaTHU3aluu
TEXHOJIOTHYECKUX IPOLIECCOB::
Vueb. mocobue

Crapsrit Ockox: THT, 2016,

JI1.2 | B.B. Urnarses, U.C. IIporpammupyemsle Taranpor : KOxHBII (enepanbHbIi
Kobepcu, O.b. KOHTPOJUIEPHI: yueOHOe yHUBepcHTeT, 2016,
Crnupugonos, B.W. nocooue https://biblioclub.ru/index.php?
OuHaeB page=book red&id=493057

JI1.3 [Ceprees A. U., ITporpamMupoBanue OpeHOyprckuii rocynapcTBEHHbIH

YepHoycoBa A. M. ,
Pycsies A. C.

KOHTPOJIIEPOB CUCTEM
aBTOMATHU3AIMH: YIeOHOE
nocobue

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

6.1.2. lonoTHUTeILHAS JINTepaTypa

ABTOpLI, COCTaBUTCIIN

3arnasue

bubimorexa

I/ISZ[EITGJ'ILCTBO, ronm, 2J1. aapec

JI2.1 [ M.M.KoBanés

JIMcKpeTHas ONTUMH3AIINS.
Hemouncnennoe
IpOrpaMMHUPOBAHUE: YICOHUK

Enuropun YPCC, 2003,

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

IIporpammupoBanue
MPOMBIIIIECHHBIX
KOHTpPOJUIEpOB: YueOHOe
nocobue

CIIG.: Jlans, 2011,

JI2.3 | BonmoBo3zos AM

MUuKpOKOHTPOJLIEPHI IS
CHCTEM aBTOMATHKH : ydeOHOe
nocobue

Bomnorna: Undpa-Umxenepus, 2016,
http://biblioclub.ru/index.php?
page=book&id=444183

JI12.4 |Ilerpos U.B.

IIporpammupyemsie
KOHTpoJuiepbl. CTaHAapTHEIE
SI3BIKU U IIPUEMBI IIPUKIIAHOTIO
IIPOEKTHPOBAHUS

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




6.1.3. MeTronuueckue pa3padoTku

ABTOpBI, COCTaBUTEIH 3arnaBue buGmmoreka W3narenbcTBo, Tof1, 311. apec
JI3.1 | Hayuno- Jlaboparopusiii crern "TIJIK Yemstounck, 2009,

IIPOU3BOJICTBEHHOE Siemens": TexHmueckoe

IpeApusTHE OIMCAHUE U METOJUYECKUE

"YuebHasi TeXHHKa- yKa3aHUs K BBIIOJIHEHHUIO

Ipogpu" 1a00paTOPHBIX PabOT

6.2. [lepeyeHnb pecypcoB HHGOPMAIMOHHO-TEJIEKOMMYHUKANMOHHOH ceTn « AHTepHET»

31 | OcHoBel mporpamMmupoBanus Ha STEP 7 http://www.step7-pro.ru/

3 SIMATIC nporpammupyembie SIEMENS http://www.ste.ru/siemens/contr.html
KOHTPOJLIEPHI

93 | Poccuiickas HaydHas sneKTpoHHas OMOIHOTEKa www.elibrary.ru

24 | KubepJlenunka https://cyberleninka.ru/

55 | IIporpammupyeMble IPOMBIIUIEHHBIE KOHTPOJUIEPHI https://lms.misis.ru

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

6.3 IlepeueHb NPOrpaMMHOro odecrneyeHust

I1.1 |Mathcad 14.0 University Classroom Perpetual

1.2 | Micro-Cap 10 Evaluation

I1.3 Microsoft Teams

1.4 |Zoom

1.5 [MATLAB & Simulink

6.4. Ilepeyenb MH(POPMALMOHHBIX CIPABOYHBIX CHCTEM U MPOodeccCHOHANBHBIX 023 TaHHBIX

ni (1L http://xadenpa-33.pd/ - caift xadeapsl «DmeKTpo’HEPTETUKA UINEKPOECXHUKAY.
n2 |2 http://www.step7-pro.ru/ - OCHOBBI IIPOrpaMMHUpOBaHus Ha Step 7.
nus3 |3. http://www.is-com.ru/catalog.html?id=625 - xaramor koHTpoJUIepoB Siemens
n4 |4. http://www.ste.ru/siemens/contr.html - SIMATIC nporpammupyembie SIEMENS koHTpoUIEphI
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
Ayn. | Hasnauenne OcuHarenne
139 VYuebnass maboparopuss (koMmmbloTepHbIi | Komruiekt — yueOHoW  mebenm Ha 24 Mecta s
KJacc) Kabuner KypCOBOTO u | oOydatonmxcsi, 12  cTalMOHAPHBIX KOMITBIOTEPOB  JIJIS
JUIUIOMHOTO OPOCKTHUPOBAHMS, | 00yJaromuxcsi, |  CTaliOHAPHBIA  KOMIIBIOTEp IS

CaMOCTOSITENILHON paboThl 00yyaromuxcs | mpenojgasatens (Bce € BBIXOJOM B HMHTEPHET), IPOEKTOP,
9KpaH HACTCHHBIH, KOMMYTaTtop, JOCKa ayJuTOpHas
MernoBasi, BeO kamepa Logitech, komonku, moctyn k SMOC
Vuusepcurera MUCHUC 4yepe3 nuYHBIA KaOMHET Ha
miarpopme LMS Canvas u Moodle, uIeH3NOHHBIC
nporpammsl MS Office, MS Teams, antusupyc Dr.Web.

8. METOANYECKHE YKA3AHUSA 1JISA OBYYAIOIIUXCA

B npomecce n3ydeHns ANCIUIUTIHEI BBIACISIOT 1BA BU/IA CAMOCTOSTENBHON pabOTHL: - ayIUTOPHAS; - BHEAyAUTOPHA. AyIUTOpHAas
caMocCTosTeNbHas paboTa Mo JUCHUIIIMHE BRIMOTHACTCS Ha YUeOHBIX 3aHATHAX [OJ] PYKOBOJCTBOM IIpernofaBaTels. BHeaynuTopHas
CaMOCTOsITeNIbHAs padoTa - IaHupyemas yueOHast pabora 00yJaromuMcesl, BBINOJIHAEMast BO BHEAYAUTOPHOE BPEMSI 10 3aJaHHIO U
IPH METOANYECKOM PYKOBOJICTBE MPETIOIABATENs, HO O€3 €ro HEMOCPEeACTBEHHOT0 ydacTus. CaMocTosITeNnbHas paboTa, He
HpeIyCMOTPEHHAs IPOrpaMMON yaeOHOH JUCIUIIINHEI, PACKPBIBAIOIIECH M KOHKPETU3UPYIOLIEH ee CoJiepikaHne, OCYIECTBIICTCS
00yJaroumMcs THULUATHBHO, C 1IEbI0 pean3alui cOOCTBEHHBIX YUeOHBIX  HAy4YHBIX HHTepecoB. [l 6onee 2 eKTUBHOTO
BBITIOJIHEHMS CAMOCTOSITENILHOM pabOTHI 110 AUCIUIUIMHE MPENIOJaBaTellb PEKOMEH/IYET HCTOUHUKH I pabOThI, XapaKTepH3yeT
Han0oJjee PalMOHAIBHYIO METOANKY CAMOCTOSITENIbHON PabOThI, IEMOHCTPUPYET PAHEE BBIMOIHEHHbIE 00YJarOUMHUCS pabOTHI U T.
1. Bunel 3aganuii 1 BHEAyIUTOPHON caMOCTOSTENbHON pabOThI, UX COAEpIKaHKUE U XapaKTep MOTYT UMETh BAPUATHBHBIN U

I depeHIMPOBaHHbINA XapakTep, YIUTHIBATh HHANBHIYaIbHbIE 0cOOeHHOCTH oOyuatomerocs. CamocrosrenbHas paboTa MOXeT
OCYIIECTBIATHCS HHIUBHIYAIBHO HITH IPYIIIIAMK CTYyAEHTOB online (paboTa B 3IeKTPOHHOH HH(POPMAIIMOHHO-00pa30BaTEIHHON
cpene HUTY «MUCuC» (3MOC), gacTpio KOTOPOI HEMOCPEACTBEHHO MPeIHA3HAYEHHOH AJIS OCYIIECTBICHHS 00pa30BaTeILHOTO
npoliecca siBisieTcs JNeKTpoHHbIN o0pa3oBarenbHblit pecypc LMS Canvas.) 1 Ha 3aHATHSX B 3aBUCUMOCTH OT II€JIH, 00beMa,
KOHKPETHOI TEMaTHUKK CaMOCTOSATENBHOM paboThl, ypOBHS CIOXKHOCTH. BO3MOKHO IpOBe/ICHIE CHHXPOHHON paboThI CO
CTYICHTaMH C UcIoib3oBaHneM Microsoft Teams nimm Zoom. KoHTpous pe3ynbTaToB BHEAYIUTOPHON CaMOCTOSTEIBHON pabOTEI
OCYIIECTBIIETCA B Ipeenax BpeMeHH, OTBEJCHHOTO Ha 00s3aTeIbHbIE yIeOHbIE 3aHATHA 0 JUCLUIIINHE Ha MPAaKTHYECKUX ,
1a60paTOPHBIX 3aHATHAX.




