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PABOYAS ITPOT'PAMMA JUCHHAIIJIMHBI
b1.B.06 IlndpoBbie cUCTEMBbI ABTOMATH3AIUN U YIIPABJICHHUS

(KO ¥ HANMEHOBAHHE TUCLUIUINHEI COTJIACHO YIeOHOMY IIIaHYy)

Hanpagnenue noarotoBku: 13.04.02 «DneKTposHepreTuKa 1 JIEKTPOTEXHUKA

(KOH 1 HAMMEHOBAHUE HAIIPABJICHUS IIOATOTOBKH / CHGHI/IHJ'ILHOCTH)

HanpasnenHnocts (poduib): DNEKTPOMEXAHUYECKUE CUCTEMBI
aBTOMATHU3alIUU U AJIEKTPOIPUBOJ

(HanMeHOBaHHe PO(UIIT / MATHCTEPCKON IIPOrPaMMBI /CIICITHATH3AIINN)

IIporpamma: Marucrparypa
(bakanaBpHaT, MarkCTPaTypa, CICLUATUTET)
®dopma 00yyeHus: OuHasl, 3a04Has
(04Has, 3009HAs, OUHO-3204HAS)
dopma o0ydeHus: OuHas 3aoyHas
Cemectp(bl) 2,3 2,3
O6mas tpynoémkocts B 3ET/gacax 6/216 6/216
KonrakTHas paborta (dac.) 94 33
Jlexiuu (4ac.) 34 10
[TpakTyeckue (ceMmuHapckue) 3ansTus (Jac.) 0 0
JlaGopatopHbie paboThI (Hac.) 51 10
CamocTosiTenbpHas paboTa (4ac.), B TOM YUCIIE 86 145
KypcoBoii mpoekt(padboTa) (cemecTtp/dac.) 3/36 3/36
Kontposns (3x3amen/3auér, qac.) 9K3aMEH, | SK3aMEH,
36 36

Jloneux, 2023 r.
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PaGouass mporpamma gucuumiuael «l{udpoBeie cucTeMbl aBTOMATH3alUU U
yHpaBIEHUS» COCTABJICHA B COOTBETCTBHM C YUEOHBIM IJIAHOM IO HAMPAaBICHUIO MOJ-
rotoBku 13.04.02 «DneKkTposHepreTrka U 3JIEKTPOTEXHUKA», HAMPABIEHHOCTH (IIPO-
¢uinb) —«DNEeKTPOMEXaHMYECKHE CHUCTEMbl aBTOMATH3AIMM M 3JIEKTPONPUBO) IS
2023 roga npuéma 1o OYHOM U 3a04HOM (opmMam 00yUeHUSI.

CocraBuTens:
3asenyromuMii Kaeapoi «IeKTPONPHBOL H
aBTOMATH3allus MPOMBIILIEHHBIX YCTAHOBOKY,
K.T.H., JOLEHT G- Poskapsika [1.1.
{'lmmlﬁéh)
Paboyas nporpaMMa paccMOTpeHa H NPHHATA HA 3acelaHud Kadeapsl
«INEKTPONPHBOL K aBTOMATH3ALIMSA MPOMBIILIEHHBIX YCTAHOBOKY.
[Tporokon ot « OF»  ©3  2023romaNe I

3asenyromuii kaenpoii @ Po3skapska [1.H.
(nommacky (®.H.0.)

Pabouyas nporpamma ogo6peHa y4eOHO-MeTOAHYECKOH KOMHCCHeH
'OYBITIO «JOHHTY» 1o HAINPaBIIEHHIO MOArOTOBKH 13.04.02

«DNEKTPOIHEPreTHKA H NEKTPOTEXHHKAY,

ITpoTokon ot « <3 » 03 2023roma Ne 5
[Ipencenarens ‘#‘L Trauenxo C.H.
(moanmEck) (®.H.0.)

Pabouas nmporpamMmma npoasiena s 20 rojia mpuéMa Ha 3ace/lanuu KadeIpsl
3JIEKTPOIPUBOJIA U ABTOMATHU3AIIMH TIPOMBIIIJICHHBIX YCTAaHOBOK.
IIpoTtokon oT «  » 20 roga Ne .

3aBenyrommii kadeapon

(TOATHCH) (®.1.0.)

Pabouas nmporpamma npoasiena s 20 rojia mpuéMa Ha 3acelanuu KadeIpsl
3JIEKTPOIPUBOJIA U ABTOMATHU3AIIMH IIPOMBIIIJICHHBIX YCTaHOBOK.
IIpotokon oT «  » 20 roga Ne .

3aBenyrommii kadeapoi

(TOATHCH) (®.1.0.)

PaGouas mporpamma npoasena s 20 roga mpuéma Ha 3aceqaHuu Kadenpsl
ANEKTPONPUBOA U ABTOMATU3AL[MH POMBIIIIEHHBIX YCTaHOBOK.
IIpotokon oT «  » 20 roga Ne .

3aBenyrommii kadeapoi

(TOAATIHCH) (®.1.0.)



1. OBBEKT, HEJIb U 3ATAYU OCBOEHMUS INCIUITJINHBI

JlucuuIuiiHa paccMaTpUBAET BOMPOCH pa3pabOTKH, MPOSKTHPOBAHUS M HAIAKU
CHCTEM aBTOMATHU3AIMH U YIPaBICHHUS Ha 0a3¢ TEXHHYECKUX CPEJNICTB, C MPEICTABICHU-
em uH(opmaiuu B uudpoBoii hopme.

[{enbt0 TUCHUTUTMHEL SBISIETCS: OOYYEHUE CTYJACHTOB OCHOBAM IMPOCKTHPOBAHUS
¥ JKCIUTyaTaluy UQPOBBIX CUCTEM YIIPABICHUS U KOHTPOJSI HA OCHOBE COBPEMEHHOM
3JIEMEHTHOM 0a3bl AJI1 MOATOTOBKH K CIEAYIOUIMM BUAaM MPO(GECCHOHAILHON e TeNb-
HOCTH: TPOEKTHO-KOHCTPYKTOPCKOW, HAay4HO-HCCIIEOBATENbCKOH M  MOHTaXHO-
HaJaJI0YHOM.

B pesynbTare 0CBOCHUS AUCHUILUIMHBI CTYACHT JOJDKEH

3HATh

- TPUHIUIBI TOCTPOCHUS CUCTEM aBTOMATH3allMU U YIPABICHUS C PEICTaBICHU-
€M KOHTPOJUPYEMBIX TapaMeTpoB B Lu(ppoBoii hopme;

- COCTaB TEXHMUYECKUX CPEJICTB ISl peanu3aluu Hu(POBBIX CHCTEM aBTOMAaTH3a-
U U yIPaBICHUS;

- METOJIUKY IIPOEKTUPOBAHUS CUCTEM aBTOMATU3ALMU U YIIPABJICHUS;

- MJICOJIOTHUIO TIOCTPOEHUS paclpeieieHHbIX U MHOTOYPOBHEBBIX CHUCTEM aBTOMa-
TU3ALINY;

- IPUHIUIIBI TOCTPOSHUS TPOMBILIUIEHHBIX KOMMYHUKAIMOHHBIX CETEH;

- 0COOEHHOCTH OpraHu3aluy U paboThl ONEPAIMOHHBIX CHCTEM PealbHOIO BpeMe-
HH.
yMETh

- TPOCKTUPOBATH M HATAKHUBATH ITU(DPOBBIE CUCTEMBI ABTOMATU3AIMH U yTIPaBIIC-
HUS;

- BbIOMpATh pallMOHAIBHYIO CTPYKTYpPY HPOCKTHUPYEMBIX CHUCTEM U Haubosee
NOAXOJSIINE AJIS PEIICHUs OCTaBICHHON 3a/]Ja4l TEXHUYECKUE U TPOrpaMMHBIE Cpei-
CTBa;

- paboTaTth C MPOrpaMMUPYEMBIMH pelie, MPOTrPAMMHPYEMBIMU JIOTUYECKUMHU
KOHTPOJUIEPAMU ¥ IPOMBILIUIIEHHBIMU KOMIIBIOTEPAMM;

BIIAJIETh:
- HaBbIKAMHU MPAKTHUYECKOTO0 MPUMEHEHHsS CO3JaHusl U aHalu3a LUQPPOBBIX CH-
CTEM aBTOMATHU3AIMM, MO3BOJISIIONIMX MPOTHO3UPOBATH UX CBOMCTBA M IOBEJE-
HUE;
- CIIOCOOHOCTHIO aHATM3UPOBATH MPOU3BOJACTBEHHYIO U TEXHOJOTHUYECKYIO CYIII-
HOCTh IKCIUTyaTaluu MU(PPOBBIX CUCTEM aBTOMATU3AIUHU U YIIPABICHUS.

[lepeuncnennpie pe3yabTaThl 00yUEHUs ABISAIOTCS OCHOBOW JUIsl (POPMUPOBAHUS
CIEAYIOIIUX KOMIIETCHIUM:

- CIIOCOOHOCTBIO BBIOMpPATh CEpPHUIlHBIE U MPOEKTUPOBATH HOBBIE OOBEKTHI MPO-
dbeccuonanpHol nestenpHOCTH ([1K-3);

- CHOCOOHOCTBIO AKCILUTYaTUPOBATh U MTPOBOJUTH PEMOHT 3JEKTPOMEXAHUYECKOIO
obopynoBanus u cucteM apromarusanun (I1K-5).



2. MECTO JUCIIATIJINHBI B OCHOBHOM OBPA30OBATEJIBHON
IHPOI'PAMME

JlucumniauHa OTHOCHUTCS K 4YacTd, (OpMHUPYEeMOH ydacTHUKaMU 00pa30BaTeib-
HBIX OTHOIEeHUH, bioka 1 «Jlucrumiuas! (MOIyH )» y4eOHOTO TUTaHa.

basupyercst Ha 3HaHUAX U YMEHHSIX, KOTOPbIE CTYACHT MPUOOpPEN MpU OCBOSHUHU
IPEAIIECTBYOIUX TUCLHILINH:

uH(poOpMaTHKa, DJJIEKTPOHMKA W MHKPOCXEMOTEXHHMKA, MHUKPOIMPOLIECCOPHbIE
YCTPOMCTBA, YCTPOMCTBA aBTOMATUKHU U CUCTEM YNPABJIEHUS, TEOPUSI aBTOMATUYECKOTO
YIIPaBJIICHHUS], IPOEKTUPOBAHUE CUCTEM aBTOMATHU3ALINH.

3HaHUS U YMEHUS, IPUOOPETEHHBIE MTPU OCBOEHUU JTAHHOW JUCLMIUIMHBI, peau-
3YIOTCSl CTYICHTOM IPH BBIMOJHEHUU KypCOBOTO MpoekTa no aucuuiuinie «l{udpossie
CHUCTEMBbl aBTOMATU3ALIMU U YIPABJICHUS», TPOXOKIAECHUN TOCYJAPCTBEHHOW HWTOrOBOM
aTTECTALH.

3. CTPYKTYPA U COAEP KAHUE JUCHUIIJIMHBI

3.1. Pacnpene.ﬂeHne yqeﬁmﬂx yacoB 1Mo TeMaM JUCHUILVIMHBI 1 BHJIaM 3aHA-

THH
KonuuectBo yacoB
Hanwenosake ren (ouman/saonia popna)
(conepxaTenbHbIX MOIYJIEH)
Bcero [Ipaxr.

Jlexuu (Cenun) Jla6op. | CPC
Tema 1. baszogvle komnonenmol yugh-
posvix cucmen. 17/15 6/2 4/1 7/12
Tewma 2. Omanset paspabomku asmo- 17/16 42 5/0 214
MAMUSUPOBAHHBIX CUCTEM
Tewma 3. /[uckpemnwvie cucmemvt ag-
momamusayu 15/17 2/1 6/2 7/14
Tewma 4. Ilpoepammupyemvble nocuue-
crue KoHmpoIEPb 22/19 8/2 10/3 4/14
Tema 5. Onepamopckuii unmepghetic | 16/13 4/1 6/0 6/12
Tema 6 Ilpomvluinennvie komnviome- 16/16 42 6/2 6/12

bl
Tema7. Pacnpedenennvie cucmemol 14/23 21 6/2 6/20
npasieHus

Tewma 8. IIpomviunennvie cemu coopa 18/16 4/1 2/ 6/13
U nepedaiu OAHHbIX
KonTakTHas pabora (J0MOJIHUTEIb- /11
Has)
KypcoBoii mpoekT 36/36 36/36
Wroro mo BujaM 3aHATHH 180/180| 34/12 51/12 | 86/145




KoHtpoib 36/36

Hroro: 216

(I)opanOBaHne KOMIIETEeHIIUH B pe3yjabTaTe 0CBOCHUA TEM JUCHUIIIMHBI

Komnerennuu TeMbl JUCHUIUIMHBI, HalleJICHHbIC Ha (POpMHUPOBAHHUE
Komnerenmn
I1K-3 Tewmsr 1, 2,
I1IK-5 Temsbr 3-8
3.2. Jlekuun

Tewma 1. bazoBbie KOMIOHEHTHI ITU(GPOBBIX CUCTEM.

ConepxkaHue TeMbl 1:

OnementHas 6a3a [ICYA. [udpoananorossie npeodpazoatemu (LIAIT). TTpun-
umbel paboTel. CTpykTypHBIE cXembl. [IporpammupoBanue. AHanoro-mudpoBsie mpe-
obpazoBatenu (ALII). ITapannensusie ALIL. CtpykrypHas cxema. [IporpammupoBna-
Hue. [Iporpammupyemsbiii mnapanenbhbiii uHTepdeiic. IIporpammupyemsiii  Talimep.
[TpunHIIMT pabOTHI, CTPYKTYpA.

Jluteparypa k teme 1: [2, 3]

Tema 2. Dtansl pa3pad0TKH aBTOMaTU3UPOBAHHBIX CUCTEM

CoziepkaHue TeMbI 2:

AHanu3 TEXHOJIOTMYECKOro Ipoliecca; pa3padoTKa (PYHKIIMOHAILHOMW CXEMBI;
pa3paboTka anropuTMa yIpaBJieHus; BEIOOp anmapaTHOM 06a3bl 1 0a30BOr0 MPOrpamMHoO-
ro odecreueHusi; pa3padoTKa CXeM M MPUKIIATHBIX TPrpaMM

Jlutepatypa k Teme 2: [1]

Tema 3. JIUCKpeTHBIE CUCTEMbI ABTOMATHU3AIUHY. .

ConepxkaHue TeMbl 3:

Cucremnl Ha 0a3e ’neMeHTOB «JIormkay; cucremMbl Ha 0aze JOTHMYCCKUX HMHTE-
TPaJIbHBIX MUKPOCXEM; CHCTEMbI Ha 0a3e MpOrpaMMHUPYEMbIX JIOTHYECKUX WUHTETPATb-
HBIX MUKPOCXEM.

Jluteparypa k Teme 3: [2]

Tema 4. [TporpaMMupyembl€ JTOTHUECKUE KOHTPOJUIEPHI.

ConepxxaHue TeMbl 4:

Uctopuueckas cnpaska; Tpeboanusa k [IJIK, crpykrypa anmapaTHO#W 4acTtw,
OCHOBHBIE€ KOMIIOHEHTBI; PaCIPEACICHUE MaMSATH, IUKJI BBIITOIHEHUS TPOTPAMMBI, TEX-
Huueckue mokaszarenu, kinaccudukanus [1JIK, mpousBonutenu I[DJIK; ITJIK Simatic.
S3piku nporpammupoBanusi LD, SFC, FBD, ST, IL., cranmapt IEC 1113-3, cBs3b
MPEICTABIICHUS TIOTUYECKUX (DYHKINM HA Pa3HBIX S3BIKaX, UCXOHBIC TaHHBIE IS TIPO-
rpaMMHUPOBAHMS, aJpecalidsi BHEIIHUX MOJCOEAUHEHUN, BCIIOMOTraTeIbHbIE MEePEeMEH-
HbIE, TPUMEPHI MPOrpPaMM

Jluteparypa k Teme 4: [3]

Tewma 5. OnepaTopckuii mHTEpDEIC.

ConepkaHue TEMBbL S:
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Mecto SCADA B CTpyKType CUCTEM yNPABICHHS, UHCTPYMEHTAJIbHBIE CPEJICTBA
pa3pabOTKH, TEXHUYECKHE XapaTKEPUCTUKH, OTKPHITOCTh CHCTEM, BU3yalHu3alus, cOop
Y XpaHEHUE JaHHBIX, aBAPUITHBIC COOOIIEHUS, TPEH IbI, MHEMOCXEMBbI

Jluteparypa K Teme 5: [2]

Tema 6. [IpombIIITIEHHBIE KOMITBIOTEPHI.

ConeprxaHue TeMBI 6:

CpaBHHTENbHAS XapAKTEPUCTUKA MPOMBINIIEHHBIX U O(PQPUCHBIX KOMITBIOTEPOB;
npombinuieHHble KommbioTepel  MicroPC (Octagon); pabouune craniuu (Advantech),
moayiu cBsa3u (ADAM  3000); ocoOEHHOCTH TPUMEHEHHS MTPOMBIILICHHBIX KOMIIBIO-
TEPOB.

Jluteparypa k teme 6: [1, 2]

Tema 7.PacnipenesieHHbIE CUCTEMBI YIIPABIICHUSA.

ConepxkaHue TeMbl 7

Kommynukarmmonusie Mogyin ADAM 4000, ADAM 6000; ctpykrypa pacmpe-
JeneHHbIX cucteM; narerpanms ¢ 11JIK.

Jluteparypa k Teme 7: [1]

Tema 8. IIpombiniuieHHBIE ceTH cOOpa U TIepeaun JaHHbBIX.

ConeprkaHue TEMBI &:

Hasznauenue, TomoJsiorusi, MOJAEIb B3aUMOJAECUCTBUS OTKPBIThIX cuctem (OSI);
MPOTOKOJIBI; CTaHAapThl pusnueckoro unTepderica RS232, RS 422, RS 485; acuuxpoH-
HbI€ U CUHXPOHHBIE CUCTEMbI, (JOpMaT KaJpa; 0OHapyKEeHUE OMIMOOK; XapaKTEPUCTUKU
Ipolecca nepeaayu JaHHbIX.

Jluteparypa k Teme 8: [4]

3.3. IlIpakTnyeckue (CeMUHAPCKNE) 3AHATHS — He MPEeYCMOTPEHbI

3.4. JIabopaTopHble padoThI

O0Onem,
Ne /it Tema paboThI Jac. Jlutepatypa
OYH/3304YH

Paspabomxa cmpyxkmypol npomuluuieHH020 KOH-

1 mponepa 0ns YynpaeieHus mexHoa02udecKum 3/1 [1,2]
00beKmoMm

) llepedaua oannvix ¢ UCNOIBL3IBAHUEM MOOYIIS 51 [1.2]
0UCKemH020 8800a-8v1800a 5600 ’

3 IIpeobpa3zosanue ungopmayuu ¢ nomowsbro 51 [1.2]
mooyas LHAI/ALIII 5710. ’

4 facwzedoeaﬂue pabomul UHMEPBATLHO20 Mmatime- 51 [1.2]
IIpocpammuposanue pabomuvl nPoMblULIEHHOU

5 KIa8Uamypvl U H#CUOKOKPUCATIULECKO20 5/1 [1,2]
UHOUKamopa

6 IIpocpammuposanue pabomul 3a0amyuxa uHme- 6/1 (1.2
HCUBHOCMU ’




7 llepedaua OanHbIX 8 NPOMBIULIEHHBIX CemsX 6/1 [1,2,3]
Peanusayusn nozuyuonnozo pe2ynuposanusi 6
8 6/2 [3,4]
cucmeme no00epIHCanus 3a0aHH020 YPOBHSL.
Peanusayus I1- pecynuposanus 6 cucmeme
9 51 [3.4]
1n000epHCaAHUsL 3A0AHH020 YPOBHSL
Peanuzayus [IH]]- pecyruposanus 6 cucmeme
10 52 [3.4]
1n000epHCaAHUsL 3A0AHH020 YPOBHSL
Hroro 51/12
3.5. CamocTosiTesibHAs padoTa CTyAeHTa
. OObeM, Jac.
Ne /it Buapl camocTosTensHOM pabOThI CTyICHTA
OYH/3304H
1 N3yuenue nexunoHHoro matepuaia (He meHee 50% ot oObe- 20/50
Ma JICKIINH)
2 [ToaroToBka K mpakTHUYeCKUM 3aHITHAIM (He MeHee 50% oT
o0beMa ayTUTOPHBIX TPAKTUIECKUX 3aHSITH )
3 [ToaroToBka k mabopaTtopHbiM pabotam (He meHee 50% oT 30/59
o0beMa ayIUTOPHBIX JTAOOPATOPHBIX 3aHSITHI)
4 BelnonHeHre KypcoBoro npoekra (36 yacos) 36/36
Uroro: 86/145

3.6. Kypcosoii nmpoexT (padoTa), HHAMBUIAYAJIbHOE 3aJaHUE

KypcoBoii npoekt Ha Temy «Pa3paboTka nU@poBON CUCTEMbl aBTOMAaTH3ALUU
MPOU3BOICTBEHHOTO OOBEKTa» BBIMOJIHAETCS B TPETHEM CEMECTPE.

TemaTuka KypcoBOro MpOEKTa CBSi3aHA C PEIICHUEeM MPUKIAJHON 3aJaud Ha
pUMeEpe aBTOMATU3AIMK TEXHOJIOTUYECKHUX MPOIIECCOB U arperaToB ¢ UCIOJIb30BAaHUEM
IPOrpaMMHUPYEMBIX JIOTUYECKUX KOHTPOJIJIEPOB U MPOMBIIUIEHHBIX KOMITBIOTEPOB.

O6beM yueOHOU HArpy3KH MPH BBITIOJHEHUU KypCOBOTO MPOEKTa — 36 4acoB.

PexomenmyeMbrii 00beM MOSCHUTENBHON 3alUCKUA 10 WHAWBHAyaJIbHOMY 3aja-
Huto — He Oonee 40 crpanun Gopmata A4 (210x297 MM) u rpaduyeckoro Marepuana B
obbeme He Oosiee 6 ctpanull popmara Al (A3)..

NunuBuyansHOe 3aaHue Ha TeMy «Pa3paboTka aBTOMaTU3MPOBAHHON CUCTEMBI
yIpaBiieHHs Ha 0a3e MporpaMMHUPYEMOTO pelie BBIMOJIHSAETCS B IEPBOM CEMECTPE.

TeMaTnka MHAMBUIYAJIbHOTO 33/IaHUS CBA3aHA C CAMOCTOSTENBHBIM BBINOJHEHHU-
€M pacyeTHOU pabOThI MO TeMaM JUCITUIUIHMHBI, KOTOPhIE HE PacCMATPUBAIOTCS HA JICK-
IIUSX, MPAKTHYECKUX U JTA0OPATOPHBIX 3aHATHIX W WU3YYAOTCS CTYJIEHTOM CaMOCTOSI-
TEJIbHO B COOTBETCTBHHU C [2].

O0bem yueOHOM HAarpy3Ky MPHY BBHIMTOJIHEHUU WHIWBHUIYATBHOTO 3a1aHus —18 Ja-
COB.

PexomenmyeMbrii 00beM MOSCHUTENBHON 3alUCKUA 10 WHIWBHAYyaJIbHOMY 3aja-
HUIO — He 6osee 12 crpanun popmara A4 (210x297 mMm).



4 POHJI OHEHOYHbIX CPEJACTB

4.1 Kputepuu ¥ mIKaJbl JJI1 HHTETPUPOBAHHON OLleHKH YPOBHA cGOpMHUpPO-
BAHHOCTH KOMIIETEHIIUH

Cocmasenaowasn kKomnemeHyuu — NOIHOMA 3HAHUU

HYJIEBOW YpOBEHb: HEBEPHBIE, HE APTYMEHTHUPOBAHHBIC, C MHOKECTBOM I'pyOBIX OLIU-
OOK OTBETHI Ha BOMPOCHI / OTBETHI HA JiBa BOMPOCA U3 TPEX MOJHOCTHIO OTCYTCTBY-
I0T. YPOBEHb 3HAHUN HI)KE MUHUMAJIbHBIX TPEOOBAHUIA;

MUHHMMAaJbHbIN YPOBEHb: JJaHbI HE TIOJIHBIE, HE TOYHBIE U apTyMEHTUPOBAHHBIE OTBETHI
Ha BOMPOCHL. YPOBEHb 3HAHWN HUKE MUHUMAJIbHBIX TpeOoBaHU. [[omyiieHo MHOTO
IpyOBIX OIINOOK;

IIOPOTOBBIM YPOBEHb: JIaHbl HEAOCTATOYHO MOJIHBIC, TOYHBIE U APTYMEHTUPOBAHHBIC
OTBETHI Ha BOMNPOCHI. [1710X0 3HAaeT TEPMUHBI, ONIPEAEIECHUS U MMOHATHS; OCHOBHBIE 3a-
KOHOMEPHOCTH, COOTHOIIEHUS, MPUHITUIBL. J[OTyIIIeHO MHOTO HETPYOBIX OIITHOOK;

CpeaHUN ypOBEHb: J[aHbl JOCTATOYHO MOJHBIE, TOYHBIE U APTYMEHTHUPOBAHHBIE OTBETHI
Ha BOIPOCHL. B 11e710M 3HAaeT TEpMHHBI, ONPEAECIECHUS U MTOHATHS; OCHOBHBIE 3aKOHO-
MEPHOCTH, COOTHOIICHHUS, IPUHIIUIIBL. JIOMyIIIEHO HECKOJIBLKO HETPYOBIX OMUOOK;

IPOJIBUHYTHIM YPOBEHB: JaHbI MOJIHBIE, TOYHBIE U aPTYMEHTUPOBAHHBIE OTBETHI HA BO-
IIPOCHI. 3HAET TEPMUHBIL, ONIPEACIICHHUS U TTOHATHUS; OCHOBHBIE 3aKOHOMEPHOCTH, COOT-
HOILIEHUS1, MPUHIUIIBL. J[OMyIIeHO HECKOJIBKO HETPYOBIX OLIMOOK;

BBICOKHMI YPOBEHB: JaHbI MOJHBIE, TOYHBIE U aPTYMEHTUPOBAHHBIE OTBETHI HA BOIPO-
Cbl. 3HA€T TEPMHUHBI, ONPEACIICHUS U MOHITHUS; OCHOBHBIE 3aKOHOMEPHOCTH, COOT-
HOUIEHUS, IPUHUUIBL. J[0ONyIIeHO HECKOIBKO HETOYHOCTEMN.

Cocmasnarowas komnemeHyuu — ymeHus

HYJIEBOI YPOBEHb: MOJIHOE OTCYTCTBUE MOHUMAHUS CYTH METOJIUKHU PELICHUs 337a4H,
JIOITYIIIEHO MHOXECTBO IPyOeHIINX OIUOOK / 3a1aHuUs HE BBIMOJIHEHBI BOOOIIIE;

MUHUMAaJbHBIN YPOBEHb: cIa00e MOHMMaHUE CYTH METOJIUKHU pPEIICHUs 3a7adu, JIOIy-
mieHsl rpyobie ommOku. Pemenust He o6ocHoBanbl. He ymeer ncnonb3oBath HOpMa-
TUBHO-TEXHUYECKYIO JuTeparypy. He opueHTHpyercs B criennaabHONM Hay4YHOU JINTE-
paType, HOpMAaTUBHO-IIPABOBBIX aKTaXx;

IIOPOTOBBIA YPOBEHb: JOCTATOYHOE MOHUMAHUE CYTH METOJUKHU PELICHUs 3a7ayd, J0-
nyuieHsl olKnOKy. Pemienust He Bceraa 000CHOBaHbI. YMEET UCIOIb30BaTh HOPMATUB-
HO-TEXHUYECKYIO JuTeparypy. Cinabo opueHTUpyeTcs B CIEUUalIbHOM HAY4YHOW JIMTeE-
parype, HOpMAaTUBHO-IIPaBOBBIX AKTaX;

CpEHUI YpPOBEHb: B LIEJIOM IOHMMAET CYTh METOJUKHM PELUEHMS 33Ja4M, JOMYIICHBI
omOku. Pemenuss He Bcerna OOOCHOBaHBL. YMEET HCIOJIB30BaTh HOPMAaTHBHO-
TEXHUUYECKYIO U CHICIMATbHYIO HAYYHYIO JIUTEPATypy, HOPMAaTUBHO-TIPABOBBIE AKThI;

NPOJABUHYTHIN yPOBEHB: B II€JIOM MOHUMAET CYTh METOJAMKU PEIICHHS 3a/1a4u, AOMyIIe-
HbI HeTOYHOCTU. CriocoOeH 000CHOBATH PEIICHUs. Y MEET UCTOIb30BaTh HOPMAaTHUBHO-
TEXHUUYECKYIO U CHIEIMATbHYIO HAYYHYIO JIUTEPATypy, HOPMAaTUBHO-TIPABOBBIE AKThI;
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- BBICOKUH ypoBeHb: [loHumaer cyTh MeToauku peenus 3agauu. Crnoco6eH 060CHOBaTh
peleHus. YMEET UCI0JIb30BaTh HOPMATHBHO-TEXHUUYECKYIO U CIIEHMAIIBHYIO HAYYHYIO
JUTEPaATYPy, IEPEIOBOM 3apyOSKHBIN OIBIT, HOPMATUBHO-TIPABOBBIE AKThI.

COCI’I’IG@]Z}ZIOWG}Z KomnemeHyuu — g1ao0eHue HasvblKamu

- HyJIEBOW YPOBEHb: HE MMPOJIEMOHCTPUPOBAJ HABBIKH BBIMOJIHEHUS MPO(PECCHOHATBHBIX
3amad. McnbIThIBaeT CyIECTBEHHBIE TPYAHOCTH IPH BBINOJHEHUM OTIEIBHBIX 3a/a-

HUM;
MUHHUMAaJbHBIN YPOBEHb: HE MPOJIEMOHCTPUPOBAJI HABBIKM BBIMOJHEHUS MPOdecCcHo-

HaJIbHBIX 3a7a4. VICTIBITBIBAECT CYIIECTBEHHBIE TPYIHOCTH MPU BHIIOJIHEHUHN OTIEIIb-
HBIX 33JIaHUH;

HOpOFOBBIﬁ YPOBCHL: BJIAJACCT OINBITOM I'OTOBHOCTH K HpO(I)CCCHOHaJILHOP'I ACATCIIBHO-

CTU U IPO(PECCHOHATILHOMY CaMOCOBEPIIIEHCTBOBAHUIO Ha MOPOroBOM ypoBHE. Tpy-
JIOBbIE JEHCTBHS BBIMIOJIHSIET MEJIJIEHHO U HEKAYE€CTBEHHO;

CPEIHUI YPOBEHB: BIAJCET CPEAHUM OMBITOM TOTOBHOCTH K TTPO(ECCHOHABLHOM Jesi-

TENBHOCTH U MPO(ecCHOHAIbHOMY CaMOCOBEPILIEHCTBOBAHUIO. Tpy/10BbIE ACHCTBUS
BBITIOJIHSIET Ha CPETHEM YPOBHE 1O OBICTPOTE U KaYECTBY;

IIPOJIBUHYTBIM YPOBEHBb: BJIAJEET ONBITOM M JOCTATOYHO BBIPAKEHHOW JIMYHOCTHOMU

TOTOBHOCTH K MPOGECCUOHATBHOU NEATeTLHOCTH U MPO(hECCHOHATFHOMY CaMOCO-
BEPIICHCTBOBAHUIO. BHICTPO U KaueCTBEHHO BBIMOIHSET TPYAOBbIE ACHCTBUS;

BBICOKHUI YPOBCHL: BJAACCT OINBITOM M BBIPA)KCHHOCTLIO JIMYHOCTHOM TOTOBHOCTH K

npo(eCcCHOHANILHON JIeATEIbHOCTH U MPOQPECCUOHAIIBHOMY CaMOCOBEPIIEHCTBOBA-
HUI0. BBICTPO U KaUeCTBEHHO BBIMOJIHSIET TPYAOBbIC ACHCTBUS.

Obo6wennas oyeHka cqhopmMupo8aHHoOCmu KoMnemeHyuti

- HyJIEBOU YPOBEHB: KOMIIETEHIIUU HE CHOPMUPOBAHBDIL;

- MUHUMAJIbHBIN YPOBEHb: 3HAUUTEIHHOE KOJIUYECTBO KOMIIETEHIIHI HEe C(HOPMUPOBAHO;

- IOPOTOBBIN YPOBEHB: BCE KOMIETEHIINU C(HOPMUPOBAHBI, HO OOIBIIMHCTBO HA MOPO-
TOBOM YpPOBHE;

- CpeIHUH YPOBEHbB: BCE KOMIIETEHIIUN CPOPMUPOBAHBI HA CPETHEM YPOBHE;

- IPOJBUHYTHII YPOBEHb: BCE KOMIETEHIINMH C(POPMHUPOBAHBI HA CPETHEM HIIU BBICOKOM
YPOBHE;

- BBICOKUW YPOBEHb: BCE KOMIIETEHIIMU C(HOPMUPOBAHBI HA BEICOKOM YPOBHE.

4.2 Bonpochbl K 3K3aMeHy

93]

[To kakoMy IIpHU3HAKY CUCTEMa YIPABJICHUSI MOXKET ObITh OTHECEHA K aHAJIOr0-
BOH, udpoBoit wiu nudpoananororoi? [IpuBeaute npumepshl.

CTpyKTypHas cxeMa CUCTEMbI YIIpaBieHus: 00beKTOM (ITPOLIECCOM).
CtpykTypa 3aTpat Ha CO3AaHHE CHCTEMBI ITU(POBOI CHCTEMBI aBTOMATH3AITIHT
U yIpaBJIEHUS.

ArmmmapaTHbIe KOMIIOHEHTHI ITU(POBBIX CUCTEM aBTOMATU3AINH U YIIPABICHHUS.
Knaccuduxkarus nporpaMMupyeMbIx KOHTPOJUIEPOB, 00IaCTH MPUMEHEHHS.
TpebGoBaHUs K TPOTPAMMHUPYEMBIM JIOTHYECKUM KOHTPOJUIEPAM U TEXHUYECCKUE
perieHus, 00ECeYNBAIONINE UX BHIMIOJTHEHHUE.
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7. AnmapaTtHbl€ U IPOrPaMMHBIE CPEICTBA JIJIsl IPOrPAMMHUPOBAHUS KOHTPOJLIE-
pOB.

8. Krnaccudukaius mporpaMMUpyeMBbIX JIOTHYECKUX KOHTPOJUIEPOB O KOJINYe-
CTBY KaHaJIOB BBO/1a/BbIBO/IA, TPUMEPHI IO MPOU3BOAUTEISIM.

9. IlpombllITIEHHBIE KOHTPOJUIEPHI, COBMECTUMBIE C IEPCOHATBHBIMH KOMIIBIOTE-
pamu. O61acTh IPUMEHEHUS.

10. Texuuyeckue perieHus, 00eCcrednBarofe BO3MOKHOCTh UCTIOIb30BaHUS
koHTpoJuiepoB Micro PC (Octagon Systems) B TSKeIbIX YCIOBUSAX IKCILTya-
TallUU.

11.CocTaB OCHOBHBIX MOAYJIeH KOHTpoJiepoB Micro PC, ux TexHudyeckue xapak-
TEPUCTHUKHU.

12.IIporpaMMupoBaHue pekuma padoTbl MUKPOCXEM MPOTPaMMHUPYEMOTO mapas-
nensHOTO HHTEpdeiica Intel 82C55 B Mmoaysie AMCKPETHOTO BBOA/BBIBOJIA
5600 Micro PC.

13.Ha3znauenue mukpocxem taiimepa Intel 82C54, yctanaBnuBaemMbIx B MOAYJISIX
Micro PC. PexxumMbl paGoTHI.

14.IIporpamMmMupoBaHue pexxuma paboTsl MUKpocxeM TaliMepa Intel 82C54, ycra-
HaBJIMBaeMbIx B Moayisix Micro PC.

15./locTOMHCTBA M HETOCTATKU aHAJIOTO-IIU(PPOBBIX MPEe0Opa3oBaTENICH MOCIEI0-
BaTEJIbHOTO U MapaijIeIbHOrO THUIIA.

16.ITporpammupoBanue padotsl LIAII moayns 5710 koutposuiepoB Micro PC
(Octagon Systems).

17.IIporpammupoBanue padotsl AL moayns 5710 koutposuiepoB Micro PC
(Octagon Systems).

18. B xakoili mocienoBaTeIbHOCTH MPOU3BOIUTCS pa3pabOTKa U BHEJIPEHUE aBTO-
MaTU3UPOBAHHBIX CUCTEM YIPaBJICHUS IPU MOJEPHU3ALNUN TEXHOJIOTUYECKUX
00BEKTOB?

19. B yem paznuune no pyHKIIMOHATBHOCTH CUCTEM aBTOMATU3HUPOBAHHOTO
YIPABJICHHS Pa3JIMYHBIX YPOBHEH CIO0KHOCTEN?

20.B uem paznuune B anmapaTHON 6a3e cUCTEM aBTOMATU3UPOBAHHOTO yIIpaBlie-
HUS Pa3IUYHBIX YPOBHEN CIOKHOCTH?

21.Kakyro uadopmaliuio aas IpoeKTUPOBaHUS aBTOMAaTU3UPOBAHHOM CUCTEMBI
YIPABJICHUS] MOKHO MOJYYUTh U3 BPEMEHHBIX AMarpaMM U3MEHEHHS IapameT-
POB TEXHOJIOTUYECKUX MPOLECCOB (TPEHIOB)?

22.®opwmbl nipeacTaBiieHus anroputMoB padotel ACY TII. Ux qocTonHCTBA U He-
JIOCTATKHU.

23. Ha kakux JIOTHYECKUX DJIEMEHTaX MOXKET OBbITh peain30BaHa JUCKPETHAs CHU-
cTema ymnpaslieHus J1t000ii cnoxHoctu? [IpuBectu cxemarnyeckoe o003Have-
HUE.

24 .3akon /le-Moprana u 06;1acTh €ro NpuMeHEeHUsl.

25.CXeMOTEeXHHUKA U 3JEKTPUUECKUE TapaMETPhI JIOTHYECKUX MUKPOCXEM CEPHIA
K155 u K5111.

26.CornacoBaHue ypOBHEN U MOIIHOCTH BXOJIHBIX U BBIXOJIHBIX CUTHAJIOB IIPU pe-
anu3anuy HUQPOBBIX CUCTEM YIIpaBICHUs Ha 0a3e HHTETPATBLHBIX MUKPOCXEM.
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27. IlpencraBieHue J0TUYeCKUX (GyHKUUN B BUAE YpaBHEHH, TAOIUI] HCTUHHO-
cTH, QYHKIIMOHATHHBIX OJIOKOB U pellelHbIX cxeM. [Ipumepsr.

28.IIporpamMmupyemMble JTIOTHUECKIE KOHTPOJUIEPHI MPOU3BOACTBA (DUPMBI
Siemens.

29. Oco0eHHOCTH MTPOrPaMMHUPYEMOTO JIOTHYECKOTO KOHTpoJuiepa Simatic S7-
1500.

30.Kpurepuun Be1OOpa IPOrpaMMHUPYEMBIX JTIOTUYECKUX KOHTPOJIICPOB.

31.Opranu3zanusi KaHaJOB BBOJIa-BbIOJIa B MPOTPAMMHUPYEMBIX JIOTHUECKUX KOH-
TpoJUIepax.

32.513b1ku iporpamMmmupoBaHus 1o cranaapty MOK 61131-3. O6nactu npuMeHe-
HUS

33.PacnpeneneHHble CUCTEMbl aBTOMAaTU3alMK Ha 0a3e moyneit cepuu 4000
Advantech.

34.ITocTpoeHne MPOBOIHBIX U OECITPOBOIHBIX ceTel Ha Oa3ze 000pyI0BaHUS
Advantech.

35.Monynu ans nonkitoueHus aatunkoB cepuu 4000 Advantech.

36.Moaynu AJisi NOJIKIIOYEHUS UCTIOJIHUTENbHBIX MeXaHu3MoB cepun 4000
Advantech.

37 IlpombinnenHsie padouune craniuu Advantech.

38.Pacmupennsie pyukiuu [{CAY Ha coBpeMeHHOM arapaTHoi 0ase.

39.Bxirouenue pe3epBHOTO 000py10BaHUs B IU(PPOBBIX cUCTEMaX yIPABICHHUS.
Heobxoaunmbie ycinoBUst 1711 BO3MOXHOCTH aBTOMAaTHUYECKOTO BBOJIA PE3EPBA.

40.0nTUMU3aLMS TEXHOJIOTHYECKUX MPOIECCOB B CUCTEMAX HIU(PPOBOTO yIpanJie-
HUSL.

41.JlnarHocTuKa U aBapuiiHble COOOIIEHUS B cCTeMaX HU(POBOTO ypaBIICHHUS.

42 .IIporokonupoBanue paboThl 000PYAOBAHUS U IEUCTBUI ONlepaTOpOB B CUCTE-
Max MU POBOTO yIIPaBICHUSI.

43.uTterpanys pa3indHbIX YPOBHEHN YIPaBICHUS IPOU3BOICTBOM.

44 OyHKIIMU HOPMAJIN3aTOPOB aHAJIOTOBBIX CUTHAJIOB.

45.CtpyKTypHas cxema MOAyJIs u30JupoBaHHOro BBojga ADAM 3012.

IIpumep 3K3aMeHAIIMOHHOTO OUJIETA

T'OYBIIO «JOHELIKU HALIMOHAJIbHBI TEXHUYECKUI YHUBEPCUTET»
[IporpamMma moAroToBKM: MarucTpaTypa
Hanpasnenue noaroroku: 13.04.02 «DneKTpo3HEpreTUKa 1 3JIEKTPOTEXHUKA»
Marucrepckas nporpamMmma:; JJIeKTPOMEXaHUUECKUE CUCTEMbBI aBTOMATU3ALMH U JJIEKTPOIPUBOJ
Cemectp: 1
VYuebnast qucuurumHa: «L{uppoBbie cucTeMbl aBTOMAaTH3AIUH U YITPABICHHSD)

BUJIET Ne |

[To kakOMy MPHU3HAKY CHCTEMa YIPABJICHUS MOXKET OBbITh OTHECEHA K aHAJIOTOBOW MM ITU(PPOBON?

[TporpammupoBanue padotsl IIAIT momymst 5710.

OpI‘aHI/IBaHI/IH KaHaJIOB BBOJId-BhIBOJAA B IPOTPAMMHUPYCMBIX JIOTHUCCKHUX KOHTPOJJICPAX.

Sl

[TpencraBuTh AecaTuaHOE Ynciao 182 B BOCBMEpHUYHON M MIECTHAIIATEPUIHON (opmax.
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YTBepxIeHO Ha 3aceaHuu Kadeapsl  DIEKTPONPUBOJ M aBTOMATH3AIUS IPOMBIIIUIEHHBIX YCTaHOBOK
(HammMeHoBaHUE Kadeaphbl OJHOCTHIO)

IIpoTokon Ne ot « » 20T.
3aB. xadenpoit Poskapsika [1.1.
(moamcs) (®.1.0.)
DK3aMeHaTop
(moamcs) (®.1.0.)
KPUTEPUH

OLICHUBAHUA IK3aMEHALUMOHHOM padoThI
no nucuurinHe «l{udpoBbie cucTeMbl aBTOMaTU3alUU U YIIPABICHUS
11 00yYaroImuXxcs Mo HanpaBieHUIo noarotoBku 13.04.02 DnexTposHepreTuka u
ANEKTPOTEXHUKA
(HampaBIEHHOCTh — DJIEKTPOMEXAHUYECKUE CUCTEMbBI aBTOMATU3AIIMU U 3JIEKTPOIPHU-
BOJI)

DK3aMeH MPOBOAUTCS MMCHMEHHO MO OujeTam. buiet coaepKuT 3 TeopeTuIecKux
BOMpoOca U | MPaKTUYECKUA BOIMIPOC, KAKIBIN M3 KOTOPHIX TPeOyeT KOHKPETHOTO OTBE-
Ta. [Ipy HEOOXOAMMOCTH OTBEYAIOUIMI JOKEH COMPOBOJUTH HAIKMCAHHOE MOSICHSIO-
el cxeMoi (PUCYHKOM).

Bompocsl 0XBaThIBalOT TEOPETUUECKYIO YacCTh Kypca, a Takxke TpeOyloT TeMOH-
CTpall TPAKTUYECKUX HABBIKOB, MOJTYUYEHHBIX CTYJEHTOM B XOJI¢ JaOOpPAaTOPHBIX pa-
00T.

[IpaBUIBHBIN OTBET Ha TEOPETHUYECKUN BOMPOC OLIEHUBAETCS B MATHAALATH Oan-
JIOB, MPABWIbHBIA OTBET HA MPAKTUYECKHUM BOMPOC OLIECHUBAETCS B MATh OayioB. Eciu
OTBET HA TEOPETHYECKUI BOMPOC HE MOJIHBIN, TO OH OIIEHUBAECTCS B MATh OamioB. [Ipu
OTCYTCTBHH TPABUJIILHOTO OTBETA HA MOCTABJICHHBIM BOMPOC OOYYAFOIIMICS MOTydYaeT
HOJIb OanoB. [lomydeHHbIe OaIbl 32 OTBETHI HAa BOMPOCHI OWMIIETa CYMMHPYIOTCS M C
y4ETOM Pe3yIbTaTOB TEKYIIETO KOHTPOJsS pPabOThl CTyJIEHTa BBIBOAUTCS HWTOTOBAs
otieHka 1o 100-6ampHOM HIKae.

[Tonyuennas onenka mo 100-0aypHOM TIKajIe OompeessieT OIEHKY MO Trocyaap-
CTBEHHOM 1mikazne u mkane ESTS.

4.3 Kputepuu oueHMBaAHUA

OneHrBaHUE YPOBHSI OCBOEHUS CTYJIEHTOM Y4eOHOTro MaTepuasa JUCLUILINHbBI
«udpossie cucTeMbl aBTOMATU3ALMN U YIIPABJICHUS» IPOU3BOIUTCS B XOJ€ TEKYILETO
KOHTPOJISL U TPOMEKYTOUHOM aTTecTalu (CEMECTPOBOTO KOHTPOJISA).

Texymuit KOHTPOJIb 3HAHUN CTyA€HTa OYHON (POPMBI 0OYUEHHSI OCYIIECTBIISETCS
1o pe3yibTraraM JabopaTOpHBIX paboT, CTyAeHTa 3a04HON (HopMbI 00yUeHHUs: — Mo pe-
3yJbTaTaM BBIIOJIHEHUS! HHAUBUIYaIbHOU pa0boThl. BrimonHeHune nabopaTopHbIX paboT
C 3aIIMTOM OTY€Ta, BBHIMIOJIHEHWE MHIWBUIYaJTBHOTO 3a/laHusl (KOHTPOJBHOU paldoThl),
IpeIyCMOTPEHHBIX padoueld mporpaMMoil JUCIUIUIMHBI, SIBISETCS HEOOXOAUMBIM
YCIJIOBUEM JIOIyCKa CTYy/IE€HTA K DK3AMEHY.

Pacripenenenue 6amioB TEKyIEro KOHTPOJs pabOThl CTyAEHTAa HA MPOTSHKEHUU
ceMecTpa IpUBeIeHO B Tabnuue 1.
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Tabmuma 1 — Pacnipenenenne 0aioB TEKYIIEro KOHTPOJIS

dopma KOHTPOJIS Bo3MoxHoe Ko- [Ipumeuanue

JTUYECTBO 0aIoB
JIist cTyneHToB 0uHOM (hOpMBI 00YUEHUS

Otuér o naboparopHoit 5 3ajaHue BHIMOIHEHO MPABUIIBHO, IOJIyYEHHBIE pe-
pabore 3yJbTaThl 000CHOBAHBI, TPUBECH aHAIH3 TIOJTY-
YEHHOTO pe3yJibTaTa
3 3azaHue BBIMOJHEHO B IIEJIOM PaBUIIBHO, MMOJTY-

YCHHBIE Pe3yIbTAaThl HE BCEr1a 000CHOBAHBI, BO3-
HUKJIU TPYJAHOCTH B OOBSICHEHUHU TIOJyUYEHHBIX pe-

3yJIbTaTOB
Hroro nmo 1adoparop- 50 N3 pacuéra npoBenenus nsaTu 1ab0paTOpHBIX pa-
HBIM padoTaM (MaKcH- 60T. OieHMBaeTCs pe3yabTaThl KaKI0H J1abopa-
MaJIbHO BO3MOKHOE) TOPHOM pabOTHI.
HUTOI'o 50 MaxkcumanbHO BO3MOXKHOE
JIi1st cTyneHTOB 3a049HOM (hOpMBI 00yUEHUS

BrinosHeHne KOHTPOIIb- 50 [Ipu BIMOJIHEHUY 3aaHUS TOJTYYEHHBIE PE3yiIbTa-
HOU paboThl (MHAUBUIY- ThI 00OCHOBAHBI, BBIBOJIbI APTyMEHTHPOBAHBI U JIO-
AIBHOTO 3aJ]aHUs) TUYHBI, paboTa opopmieHa 6e3 3aMedaHuid

30 3a/iaHue BBINOJIHEHO B 1IEJIOM IIPAaBUIBHO, HO I10-

Jy4deHHBIC PE3YJIbTAThl HE BCET/1a 00OCHOBAHBI,
UMEIOTCS 3aMEUYaHMs 10 0)OPMIICHHUIO.
UTOIo 50 MaxkcumanbHO BO3MOKHOE

IIpoMexyToUHAs aTTecTalusl [0 pe3yJibTaTaM OCBOCHUS JUCIUILUIMHBI B Ce-
MECTpe MPOBOIUTCS B (hopMe ceMecTpoBOro dk3ameHa. @opma mpoBeeHHs 3K3aMeHa —
MUChbMEHHAs. DK3aMEHAIMOHHBIN OWJIeT BKITIOYAeT B ceOs 3 TEOPETUUECKHUX BOIPOCA U
1 mpaktmueckuii. [Ipy OIlCHMBAHWM CTYyJCHTA Ha SK3aMEHE IPEIoJIaBaTellb PYKOBOI-
CTBYETCSl KpUTEPHUSAMU, IPUBEIACHHBIMH B TaOIHIIE 2.

MakcuManbHOE KOJIMYECTBO OAJIOB 32 OTBET HA BOIPOC IK3aMEHAITMOHHOTO Ou-
JieTa 3aCUMTHIBACTCS CTYACHTY B ClIy4ae, €CJIM OTBET MOATBEPIKIACT BIIAJICHUE CTYJICH-
TOM 3HAaHUSMH B ITOJTHOM 00beMe y4eOHOH MporpaMMbl, MaTepHUall U3JI0KEH B JIOTHYEC-
CKOH ITOCJICIOBATEILHOCTH C BBIJICJICHUEM TJIABHOTO, COACPIKUT TOUHBIE (hOPMYITUPOB-
KH, COIPOBOXKIAETCS WIUTIOCTPUPYIONIMMH CXeMaMU W PUCYHKaMH (TIpU HEOOXOIUMO-
CTH).

B ciydae, eciim oTBeT Ha TEOPETUYECKHI BONPOC HE B TOJHOW MEpe OTBEUYACT
IIPUBEICHHBIM TPEOOBAHUSAM, CTYACHTY 3aCUUTHIBACTCS KOJUYECTBO 0ajlIoB, paBHOE 5.
[Tpr OTCYTCTBMY NIPABHJILHOTO OTBETA Ha TMOCTABJICHHBIA BOMPOC CTYACHT moirydaet 0
0aJI0B.

Tabnuna 2 — Pacnpeenienne 6aJJ10B 10 CEMECTPOBOMY IK3aMEHY
dopma KOHTPOJIS MakcumanbHO
BO3MOKHOE KOJMYECTBO OAILIOB

OTBeT Ha BOMNPOCHI 9K3a- | Teopernyeckuit Borpoc | 15
MEHAIMOHHOTO OHMIeTa Teopernueckuii Bonpoc 2 15
TeopeTnueckuii Bomnpoc 3 15

[IpakTruecKuil BOIpoc 5
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dopma KOHTPOJIA MakcumanbHO
BO3MOKHOE KOJIMYECTBO 0aII0B

UTOI'O 50
HToroBasi oneHka ornpeensercs myTeM CyMMHPOBaHUsI KOJUYeCTBa 0ajIoB MO
pe3yJibTaTaM TEKYIIero KOHTPOJIS U KOJIMUeCTBa OAIOB MO pe3ysibTaTaM CEMECTPOBOTO
sK3aMeHa. MakcuMabHO BO3MOKHOE KoandecTBo 0aaioB — 100.
[Tonyuennas onenka mo 100-0a/uibHOM MIKajae OMpPeaAesIET OIEHKY IO rocyaap-
cTBeHHOM 1mIKajie u mxkajae ESTS:

Cymma GamioB OreHka OreHka
no 100-6anpHOM 1mKaje no mkaine ECTS 10 TOCYJAPCTBEHHOM IIKAJIe
90-100 A OtanuHO
80-89 B Xopoto
75-79 C
70-74 D v
60-69 E JIOBJIETBOPUTEIBHO
35-59 F He
034 P Y I0BJIETBOPUTEIILHO

* — ¢ 00s3aTeNIbLHBIM IMOBTOPHBIM M3YYCHUEM AUCHUIIIINHBIL.
4.4 Ilpumep TeKyLIero onpoca Ha J1ad0paTOPHBIX 3aHATHAX

Ha nmpumepe temsbl «llepenaya qaHHBIX ¢ UCMOJIB30BAHUEM MOAYJISL JUCKPETHOTO
BBOJa-BEIBOA 5600».

1. HaznaueHune Moysisi AUCKPETHOIO BBO1a-BhIBOAA S600.

2. CtpykrypHas cxemMa Moy moaudukanuu 5600-48.

3. ®opMar ynpasisIIOIIEroO CI0BA.

4. IIporpaMMHpOBAaHUE ONEPAIIMU BBOJIA TAHHBIX.

5. IIporpamMmmupoBaHue orepannii BbIBOJA TAHHBIX.

6. Anpecanusi perucTpoB MOAYJISI.

OTBeTHl Ha BOMPOCHI BXOJHOTO KOHTPOJISI YUUTHIBAIOTCS MPENoJaBaTesieM B pe-
3yJbTaTaxX TEKYIIEro KOHTPOJIS paboThI CTyICHTA.

4.5 Cornacao yuebHOMY miaHy, o apuciuminie « {udpossie cuctemsl ynpasie-
HUS 1 aBTOMATHU3allMU BBITIOJIHAETCS KypCOBOU MpoeKT Ha Temy «Pa3pabortka mudpo-
BOI1 CCTEMbI aBTOMATH3aIlUU MPOU3BOACTBEHHOTO OOBEKTa» B TPETHEM CEMECTPE.

TemaTnka KypcOBOTO MPOEKTA CBSI3aHA C PEIICHNEM NPUKIIATHON 3aaun Ha
IpUMepe aBTOMATU3AIMN TEXHOJIOTHYECKUX MPOIIECCOB M arperaToB ¢ MCMOJIb30BaHUEM
IPOrPaMMHUPYEMBIX JIOTHUECKUX KOHTPOJIJIEPOB M MPOMBIIIUIEHHBIX KOMIIBIOTEPOB.

O0beM yueOHON Harpy3Kd MIPH BBHITIOJTHEHUH KypCOBOTO MPOEKTa — 36 4acoB.

PexoMeHyeMblii 00beM MOSICHUTEFHOM 3alMCKH 110 MHAWBHIyIbHOMY 3a]1a-
Huto — He Oosee 40 crpanun popmara A4 (210x297 mm) u rpaduyeckoro Mmarepuasa B
obweme He Ooree 6 ctpanull opmata Al (A3)..

S PEKOMEHAYEMAS JIMTEPATYPA
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1. Ocnoenaa numepamypa

1. Babaxuna H.A., Konechuxos M.I1. CospemeHHas npomvluiieHHAs S1eKMPOHUKA /
1100 peo. Ilpo@. Llkoowipesa B.I1. — CI16.: CII6I'T1Y, 2013.- 267 c. 1 ¢atin. - Cucmem.
mpebosanus: Acrobat Reader

URL: http://ed.donntu.org/books/17/cd6720.pdf

2. @edopos F0.H. Cnpasounuk unscenepa no ACY-TII: npoekmuposanue u pazpa-
bomxa. Yueono-npakmuueckoe nocooue.- 6 2-x m.- Tom 1. M.: Ungpa-unoicenepus,
2018.-448 c.

3. Asmomamu3ayusi CIOHCHBIX INEKMPOMEXAHUYECKUX 0O0BEKMOB IHEP2OEMKUX
npouszeoocme: yuebrnoe nocooue ons 8yzo8 /K. H. Mapenuyu u op. ; 'BY3 "/lonHTY". -
Jloneyk: OO0 "Texnonapx Honl TY "VHUTEX", 2015. - 237c. 1 ¢atin. - Cucmenm.
mpebosanus: Acrobat Reader

URL:http://ed.donntu.org/books/cd242 1.pdf

1. /lononnumenvnaa aumepamypa

4. Konecnukos, A.A. Hosvle mexnonocuu npoexmupo8aHus cOBPEMEeHHbIX CU-
cmem YNpaeieHus Npoyeccamu 2eHepuposaHus daeKmpodunepuu [IneKmpouHbvli pe-
cypc] /' A. A. Konecnukos. - 11 Mb6. - 2016. - 1 gaiin. - Cucmem. mpebosanus: Acrobat
Reader.

URL: http.//ed.donntu.org/books/20/cd9838.pdf

5. @atinwemiin, B. I'., Bopoobeiuux, O. C. Lugposvie cucmemvt ynpagienus
INeKMPONpuUB0008. Mmonozpagus [Inexkmponnsiil pecypc] / noo peoaxyueti 0.m.u. A. /1.
Yuumens. — Mo6. — Kpuesoii Poe : Hzoamenvcmeo I'BY3 «KIIYVy», 2014. — 159 c. - 1
Gatin. - Cucmem. mpebosanus: Acrobat Reader.

URL:http://ed.donntu.org/books/17/cd6771.pdf

6 YYEBHO-METOJANYECKOE OBECIIEYEHUE JUCHUIIINHBI
Y4eOHo-MeTOAUYECKHME U31aHN, pa3padoTrannbie B [lonHTY:

6. Memoouueckue yKa3anus K 6bINOJIHEHUIO KYPCOBO20 RPOEKMA o OUCHU-
naune ""lugposwvie cucmemvr aemomamuzayuu u ynpaeienusn' [Inekmponnulit pe-
cypcl : ona cmyoenmog macucmepckoti npoepammsl 13.04.02 "Inexmpomexanuyeckue
cucmemwvt asmomamuzayuu u snekmponpueod” / I'OYBIIO "JJOHHTY", Kag. snek-
Mponpusooa u amomMamusayuu npom. ycmaunogox ; cocm. A.B. Ceemauunwiil. - 625
Ko. - Jloneyx : FTOYBIIO "JJOHHTY", 2017. - 1 ¢aiin. - Cucmem. mpebosarusi:
Acrobat Reader.

URL: http.//ed.donntu.org/books/20/m4989.pdf .

7. Memoouueckue yKa3anus K cCAamoCmoamenbHol pabome no OUCYUNIUHe
"Iughposwvie cucmemvl asmomamuzayuu u ynpaenenusn' [Inekmponnwiit pecypcf :
07151 cmyoenmos HanpagieHus noocomosku 13.04.02 "Onekmposnepeemuxa u s71ex-
mpomexuuka" : (macucmepckasn npoepamma "Inekmpomexanuyeckue cucmemol agmo-
mamuzayuu u snexkmponpusod”) / TOYBIIO "JJOHHTY", Kag. snexmponpusooa u as-
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momamu3ayuu npom. ycmanosox ; cocm. A.B. Ceemnuunvui. - 258 Kb6. - Jloneyx :
T'OYVBIIO "J[OHHTY", 2017. - 1 ¢aiin. - Cucmem. mpebosanus: Acrobat Reader.

URL: http://ed.donntu.org/books/20/m4990.pdf .

8. Memoouueckue yka3zanus 01s 8blnoJHeHUs 1a00PaAmopPHbIX padom no ouc-
yunaune "Hugpoevie cucmemvt aemomamuzayuu u ynpaesienun'’ [Inekmponnsiii
pecypc] : ons cmyoenmos nanpaeénenus 13.04.02 "Inexmposnepeemuka u 31eKmpo-
mexuuka" : macucmepckas npocpamma "InekmpomexanuiecKue cucmemovl A8MoMamu-
3ayuu u onexkmponpusod” / I'OYBIIO "JJOHHTY", Kag. snexkmponpueooa u asmoma-
muzayuu npom. ycmanosok ; cocm. A.B. Ceemauunuwiii. - 798 Ko. - [{oneyx : FOYBIIO
"IIOHHTY", 2017. - I ¢hatin. - Cucmem. mpebosanus: Acrobat Reader.

URL: http.//ed.donntu.org/books/20/m4991.pdf

DJIEKTPOHHO-HH(OPMAIHOHHBIE PeCYPChI
9. ObC JIOHHTY — http://donntu.org/library

7 MATEPHUAJ/IBHO-TEXHUYECKOE OBECIHHEYEHUE JUCIHUIIJIMHBI

7.1 JlekiIHOHHBIE 3AHATHSA:

VYyeOnas aynutopus Ne8.303 yueOHbIil Kopityc 8 1UIsi MPOBEACHUS 3aHITHIA JIEKIIMOHHO-
r0 THIA, KYpCOBOTO MPOEKTUPOBAHMS, TPYIIIOBBIX W MHIWBUIYAIbHBIX KOHCYJIbTAIUH,
TEKYIIETO KOHTPOJIS U MPOMEKYTOUYHON aTTecTaluu (MyIbTHMEINHHOE 000y I0BaHUE:
kommnbiotep Intel Celeron E1200, onepanuonnas cucrema Windows XP Professional
x86/64 (axamemudeckas noamucka DreamSparkPremium), LibreOffice 4.3.2.2, Google
Slides (GecriatHast Bepcus), MyJIbTUMEIUUHBIA MPOEKTOP, IKPaH; CIEHaTU3UPOBaH-
Hasi MeOenb: JOCKa ayJWTOpHAs, CTOJIBI ayJAWTOPHBIE, CTYJbs YYCHHUECKHE; TEMOH-
CTpallMOHHBIE CTCH]IbI U TIJIAKATHI).

7.2 JlabopaTopHbIe 3aHATHSA:

VYyeOnas madopatopust Ne8107, yueOHbIN KOpIyc 8, Ay IpoBeneHus gabopaTop-
HBIX padoT, TPYIIIOBBIX ¥ WHANBUIAYAJTBLHBIX KOHCYJbTAIUNA, KYPCOBOTO MPOECKTHUPOBA-
HUS, TEKYIEro KOHTPOJISI M TPOMEKYyTOUHOM aTTecTaruu. Crienuanan3upoBaHHOE 000-
pyJIoBaHHe: MPOMBINUICHHBIH KoHTpoiwiep MicroPC ¢upmer Octagon (mporieccopHas
mata 5066-586; mara Buaeoanantepa 5420; cereBas miara 5500; mmaTa aHayior. BBO-
na/BeiBoga 5710; mmata nudp. BBoma/BeiBojga 5600; kmaBuatypa KP-1; xk-k. aucrieit
LCD 4x20); nabopatopHbiii cTeH] «HacTOTHO-pETyIUPYEeMbIid 3JIEKTPONPUBOJ] HACOC-
HOM YCTaHOBKM» B COCTaBe JEHCTBYIOIEH MO/IeNIM HACOCHOM yCTaHOBKM Ha 0a3ze Hacoca
PEDROLLO c npuBoasusiM aiiektpoasurarenem 0,37 xkBrt, [T Lenze 8200 Vector,
natunk gasiienust IFM PN3004, cuetunk xomoxnoit Boasl KB -1,5, ITH Altivar-21,
sanexkTpomexannueckuil kianadn TAC Forta M400, natuuk nasinenus PA-22 PS. Cepsep
Ha 6aze [IK IMD 2800, 1,6GGC, xomnsiorep IMD Atlon 64x2 5000+, RAM 2Gb. (OC
— QNX (6ecumatnas Bepcus) u  Windows 7 (akagemMudeckas —TOAIMMCKA
DreamSparkPremium), LibreOffice 3.3.0.4 (6ecrumaTHas

CnennanzupoBannas nadopatopus Ne8.109 kopmyc 8 mis mpoBeneHus tadbopa-
TOPHBIX 3aHITHH, TPYNTOBBIX U WHANBUIYATBHBIX KOHCYJIBTAINNA, KyPCOBOTO MPOEKTH-
pPOBaHUsI, TEKYIIETO KOHTPOJISI U MPOMEKYTOUHOUM arrectaruu. Crnenuain3upoBaHHOE
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obopynosanue: Ctena 1. JITabopaTopHBIi CTEH]T ISl UCCIIEIOBAHUS CHCTEM YIIPABICHUS
TEIJIOBBIMH TIPOIIECCAMH W DHEPTETUYECKUX PEKUMOB padoThl oOopymoBanus. [Ipo-
rpammublid peryssitop OBEH TPM 151, usmepurens-perynstop OBEH TPM 202,
mudposoit myiabtumerp LOVATO DMK3, nporpammupyemslii TOrudeckuii KOHTPOJI-
aep VIPA 313SC, npeoOpa3zoBatens yactoTel Danfoss VLT 5000, ¢puznyeckas Moaens
IPUTOYHOM HAarpeBaTeIbHON YCTaHOBKH, COAEprKamas AaTyuk temneparypsl TN-2531,
natuuk temmnepatypel TAD961, Bentmiarop SUNON DP200A2123XBT, HarpeBaresns
NOMACON P=300 Brt, tBepnorenbnsie peine CARLO GAVAZZI RMIE23AA2S5. Ma-
KET IMOMEIICHUS, CoJIepKaliui TepmMonpeodpazoBaTenb conpotusienus TCM 1-3 50M
L80, matumk BnaxHoctH, BeHTWISITOp SUNON DP200A2123XBT, HarpeBatenbHbIN
anemeHT. Ctena 2. JIabopaTtopHblid CTEH] AJI UCCIAEAOBAHUS CUCTEM MO3UIMOHUPOBA-
HUSI U PEry-JMPOBaHUsI CKOpPOCTH: cTapToBbii KomriuiekT SPEED7.800-7DK20 (uen-
tpanbHbIi nporeccop CPU313SC VIPA 313-5BF03), natunk emxoctHoit CA18 CLN
12PA, nat-uuk nuaayktuBHbd [A18 DSN 14 PO, doromatunk PA 18 CSD 02 PA, mo-
nyns mutanus SPD2460, monutop FA1, monutop FDI, mpeoGpa3oBaTens 4acToThI
Lenze 8200 Vector, ceppomosunuionep Lenze 9300 EV9321-EP. Crenn 3. JlabopaTtop-
HBII CTEH]T ISl UCCJIEIOBAHUS IArOBBIX 3JIEKTPONPUBOIOB U YCTPOUCTB IJIABHOTO ITyC-
ka: mnpeoOpazoBarens udactoTsl Unidrive SP 1401, ycTpoiicTBO miaBHOTO Iycka
Softstarter PFE-16, moayns nutanust SPD 2406. AC/DC Converter 24 V, npaiiBep mia-
roBoro asurareiis MD5 MF15, 5-tu ¢a3ssiii marossiii apurarens A16K-M569W, mipo-
rpammupyemblil orndeckuit koutposuiep VIPA CPU314ST. Crenn 4. JlabopaTopHbIii
CTEHJ JJI UCCIEAOBAHUS YaCTOTHO-PETYJIUPYEMBIX AJIEKTPOMPUBOAOB MPU BEKTOPHOM
U CKAJISIPHOM yrpaBiieHuu: sektpoasurarenb 1LA7073-2AA10 0,55 kBt, nmpeobpazo-
Baresb yactoThl Unidrive SP 1401 (0.75xBT), npeo6pazoBarens yactorel Comander SK
(1.1 xBT). Crenn 5. JlabopaTopHbIi CTEH JIs1 UCCIACAOBAHUS PETYIUPYEMBIX JICKTPO-
MPUBOJIOB MOCTOSIHHOTO U MEPEMEHHOI0 TOKA: CUJIIOBOM MpeoOpa3oBaTelib MOCTOSHHOTO
toka Mentor II Digital DC Drive, Bo30yautens FMXS5 Field Controller, mpeo6pa3oBa-
tenb 9acToThl Unidrive SP 1404 (3kBrt), aBurarens nocrosiuaoro toka (P=3 xBT), cun-
XPOHHBIM JBUTATENb C MOCTOSHHBIMM MarHUTaMH, MOJYJH PacUIUpEHUs, pe30JibBep,
sakozep. Crenp 6. JIabopaTOpHBIM CTEHT 7Sl UCCIAEIOBAHUS 3JIEKTPOIMPUBOIOB MOCTO-
SSTHHOTO TOKa C JIBYX30HHBIM PETYyJIMPOBAHUEM: THPUCTOPHBIN mpeodOpazoBatens DCS
800 (ABB), snekrponpurarens [IBCT-42 (P=2,4 xBT), snexrpoasuratens [IbCT-43
(P=2,8 kBT), ynpaisemslii Beinpamuteab IT-6, natuuk poroumnynbcHbiit [1]D-3V2,
natuuk koAoBeii KJ/[-3. Ctenn 7. JlaGopaTopHBIM CTEH[ sl YIPaBJICHUS 4YaCTOTHO-
pEeryaupyeMbIM 3JIEKTPONPUBOJIOM OT MPOTrpaMMHUPYEMOro KOHTPOJUIepa: MpOrpaMMHU-
pyemsiii soruueckuid kontposuiep OBEH I1JIK100, mporpamMupyemsiil JIOTHYECKUM
kontposuiep VIPA CPU 314ST, nmpeobpazoBarens yactothl Lenze 8400, npeoOpasoBa-
tenb SPD 2406. Crenn 8. JlaGopaTopHblii CTEHI Uil HMCCIEAOBaHUS YaCTOTHO-
peryaupyeMoro AJIEKTPOIPUBOAA BEHTHIIATOpA: IMpeoOpas3oBaresib 4acToThl Altivar
312HO18M2, snekTpoasuratens acuuxponusii MEBSA 632-4 (0,18 kBt), BeHTHASITOP
Soler&Palau CMT/4-180/0.75, MHOTO(QYHKITMOHAIBHBIA HW3MEPUTEIBHBIN TPUOOD
Power Logic PM700.

[IpubopHoe obecneuenue: 16-kaHAIBbHBIN peructparop mnapamerpo Pekon-08, rerepa-
TOp curHaios ['6-26.
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Kommeroteproe ob6ecneuenue: xommbtotepbl Celeron-3,06Ghz/2Gb/400Gb, (OC -
Windows XP Professional x86 wu Windows 7 (akamemMudeckas IIOAINKCKA
DreamSparkPremium), LibreOffice 3.3.0.4 (6ecruiathHast Bepcus), MporpaMMHOE obecrtie-
yenue: 111 padotel ¢ [IJIK VIPA — WinSPS-S7 V5 (6ecrathas Bepeus); 11t pabOThI ¢
npeobpazoBarensimu yactoTel Unidrive m Comander ¢upmber Control Technique —
STSoft V1.16.0.3, Sypt PRO V 2.5.3, CT Scope V1.1.4 (6ecruiatHast Bepcusi); st pabo-
Thl ¢ TpeodpazoBatensamMu 4acToTel pupmbl Lenze — Global Drive Control V4.14.1.0
(6ecrunatHas Bepcus); 1 padotsl ¢ ITJIK OBEH — CoDeSys V2.3 (6ecriaTtHas Bepcus);
1151 paboThI ¢ peructpatopoM napamerpoB Pekon — WinRec MC (6ecrimatHast Bepcusi);
1151 paboThl ¢ nudpoBeiM MyJbTUMeTpoM LOVATO DMK3 — DMK Remote Control
(OecrumatHas Bepcus); aiist pabotsl ¢ [TJIK Zelio-logic pupmer Schneider Electric — Zelio
Soft2 (6ecruatnas Bepcusi); mias padotel co SCADA Zenon dupmer COPA-DATA —
Zenon Editor 6.22, Zenon RunTime (OecruiatHast Bepcusi). MyabTUMEIUIHBIN TPOSKTOP
Epson Emp-S52, skpaH NpOeKIMOHHBINA, CHENHAIM3MpOBaHHAsh MeOelb: J0CKa Iepe-
JIBWOKHAS, CTOJIBI &y TUTOPHBIC, CTYJIbSl YICHUYECKHE.

7.3 CamocTosiTesibHas padoTa

. [lomemmenus i caMOCTOSATENBHON PAOOTHI C BO3MOXKHOCTBIO TOJKIIOYCHUS K CETH
"Unreprer" wu obecmedeHWeM JIOCTyNa B JJIGKTPOHHYIHO  WH(GOPMAIMOHHO-
00pa3oBaTelIbHyI0 Cpely OpraHu3alliy: YMTAIbHbIE 3allbl, yueOHble Kopmyca 2,3 (KoM-
NBIOTEPHAs] TEXHUKA C BO3MOXKHOCTBIO MOJIKIItOUeHUs! K cetu «MHTepHeT» U obecrnede-
HUEM JIOCTyINla B BJIEKTPOHHYI HH(POpPMAIMOHHO-00pa3oBarenbHyo cpeny (DMOC
JNOHHTY) u snexktponno-oubmuoreunyto cucremy (3bC IPRbooks), a Takxke BO3MOXK-
HOCTBIO MHIMBUAYAJILHOTO HEOTPAaHUUEHHOTO JocTymna obydaromumxcs B 9bC u D1UOC
nocpenctBoM Wi-Fi ¢ mepcoHaibHbIX MOOMITBHBIX YeTpocTB. OC- Microsoft Windows
7, OpenOffice 2.0.3 - obmectBennas nutien3us MPL 2.0, Grub loader for ALT Linux -
muneHsust GNU LGPL v3, Mozilla Firefox - munensuss MPL2.0, Moodle (Modular
Object-Oriented Dynamic Learning Environment) - muniensust GNU GPL).



