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1. IEPEYEHb IIVIAHUPYEMBbBIX PE3YJIbTATOB OBYYEHHUS IO AUCHUIIJINHE,
COOTHECEHHBIX C INJIAHUPYEMBIMU PE3YJIIbTATAMMU OCBOEHUA
OBPA30OBATEJILHOM ITPOI'PAMMBI

Bun neATeJIbHOCTH BBITYCKHUKA

JlucuurianHa oXBaThIBAa€T KPYr BOMPOCOB, OTHOCSIIUXCSA K HAYYHO- UCCIEIOBATEIbCKON U
MIPOEKTHO- KOHCTPYKTOPCKOMY BHIaM MPO(ECCHOHAITBHON JIEATEILHOCTH BBITYCKHHUKA B COOTBET-
CTBUU C KOMITETCHITUSMHU ¥ BUIAMHU JIEATCILHOCTH, YKa3aHHBIMH B YI€OHOM IJIaHE.

Heanb AucHUNIMHBI

DopMHUPOBAHUE Y CTYACHTOB 3HAHUN M HABBIKOB ISl BHIMOJHEHUSI IPOEKTHO - KOHCTPYK-
TOPCKUX PabOT MO CO3/TaHUI0 CUCTEM aBTOMATH3AIMU TEXHOJOTUUYECKHX MPOIIECCOB, MPUOOPETCHHE
HABBIKOB W YMEHUS BBIMIOJTHCHUS IPOEKTHBIX padOT B 00JIACTH aBTOMATH3AIlMU U TPUMEHEHUU CHU-
CTEM aBTOMAaTHU3UPOBAHHOTO MPOSKTUPOBAHUS.

3agaum IMCHUILIMHBI

dopMHUpOBaHKE y CTYICHTOB 3HAHWH O COJEPKAaHUU M TOPSIAKE BBIMOJHEHHUS MPOCKTHBIX
paboT npu CO3JaHUU ABTOMATU3UPOBAHHBIX CUCTEM YIIPaBJICHUS.

W3ydyeHre NOPUHIUIIOB TMOCTPOSHUS M MPOCKTUPOBAHHS aBTOMATH3WPOBAHHBIX CHCTEM
YIPABJICHUS TEXHUYECKUMU 00BEKTAMU M TEXHOJIOTHYECKMMHU MpoIieccaMy Ha 06a3e TUMOBBIX arlma-
paTHBIX W MPOTPAMMHBIX CPEACTB, BKIIOYAIOIIMX ammapaTHO-IPOrpaMMHBIE KOMIUICKCHI, (hopMu-
pOBaHHE AJTOPUTMOB YIIPABIEHUS, BU3yaIn3aluu; (OPMHUPOBAHHME KOMAHIHBIX BO3JCUCTBUI Ha
O00BEKT yIpaBJICHHUS.

Kon . IlepedyeHb NJIAHUPYEMBIX Pe3yJIbTATOB
Conep:xanue KoMIeTeHIMA
KOMIETEeHIINU 00y4YeHHsI 0 TUCHUILINHE

1 2 3
OK-7 CriocoGHOCTBIO K CaMOOPraHHM3alui U | 3HATH:
caMo0OPA30BAHHIO — OCHOBHEBIE UCTOYHUKU Hay4HO-
TEXHUYECKOH MHMOPMALMU B 00JIACTH Da3-
DaGOTKI/I nu IIDUMCHCHUSA TCXHHUUYCCKUX
CpEJICTB aBTOMATH3AITIH
YMmerThb:
— CaMOCTOSTENLHO Pa3OMpaThcs B HODMa-
THBHBIX JOKYMEHTAX IO CO3JaHUIO CHCTEM
aBTOMAaTU3allMd W IPUMEHATh UX I pe-
IIEHHUS TTOCTABJIEHHOM 3a7a9uu
Baanern:
— TOTOBHOCTBIO K CAMOCTOSTEIILHON, HHIU-
BUIYAJIBHOU paboTe, NMPUHATHIO DELIEHUN
B PaMKax CBOeW MpodecCHOHATLHOU KOM-
HETEHINH.

OIIK-4 [OTOBHOCTBIO MPHUMEHATH COBPEMEH- | SHATH!
HBIE CPEJCTBA BBINOMHEHUA M pepak- | — TCHACHIHH M ICPCHCKTUBBI  Pa3BUTHA

THpOBaHUs M300pakeHuil u yeprexei | YCTPOUCTB dBTOMATHSAINH M YIIPABICHI,
a Tak)kKe CMEKHBIX 00IacTeil HayKu U TeX-
W TOATOTOBKM  KOHCTPYKTOPCKO-

y HUKHY;
TCXHOJIOTMICCKON IOKYMCHTALINH — METOJIBl pacyera, MPOEKTUPOBAHMUS, KOH-
CTPYHPOBAHMS ¥ MOJICPHU3AIIUN YCTPOHCTB
aBTOMATH3allM¥ M yIPABJIEHHUS C HMCIOJb-
30BaHMEM CHCTEM aBTOMATH3MPOBAHHOTO
[POEKTHPOBAHUA M KOMIILFOTEPHBIX
CPEIICTB;

Ymern:

— NPOEKTUPOBATH YCTPOWCTBA ABTOMATH3a-
MM M YIPABIEHUS C yYETOM 3aJaHHbBIX
TpeOOBaHMIA;

Bnapern:

— COBpPEMEHHBIMHM TPOTPAMMHBIMHU  CpE/I-
CTBaMM MOJIEJIUPOBAHMS U ONTHMAIBHOTO
IPOEKTUPOBAHKS YCTPOICTB aBTOMATH3a-
UM M YIIPAaBJIEHHS Pa3INIHOTO (DYHKIIKO-
HAaJILHOTO Ha3HAYECHHS.




IIK-5

CriocoOHOCTBIO OCYIIECTBIIATE COOp U
aHAJIM3 UCXOJHBIX JAHHBIX JJIS pacye-
Ta W TMPOCKTUPOBAHUS CHCTEM U
CpE/ICTB aBTOMATH3AIMH U YIIPABIICHHUSI

3HaTh.

- OCHOBHBIC CTPYKTYPBI, TPUHIIUIBI THITH-
3auy, YHU(PUKANUA TIOCTPOCHHS IIPO-
TPaMMHO-TEXHHUECKIX KOMILIEKCOB
(IITK);

YMmeTn.

- IPEICTABIATh TEXHUUECKHE PEIICHUS C
HCIIOJIb30BAHUEM CPEJICTB KOMIIBIOTEPHOM
rpa@uky ¥ TEOMETPUYSCKOTO MOJCITHPO-
BaHMS;

- permaTh UCCIIeTOBATEIbCKIAE U TIPOCKTHBIC
3a/1a4y C UCIOJIB30BAHUEM KOMITBIOTEPA;

- BBITIOJHATH MPOEKT TEXHUIECKOTO obec-
MeYeHNUs CUCTEM YTpaBieHHs Ha 0aze TH-
noBeixX I1TK;

Baanern:

- COBPEMEHHBIMH NPOTPAMMHBIMH CpeJl-
CTBAaMH  TIOJITOTOBKHM  KOHCTPYKTOPCKO-
TEXHOJIOTHYECKOMN TOKYMEHTAIIUH;

- HaBBIKaMU PabOTHI C COBPEMCHHBIMH arl-
MapaTHBIMA ¥ TPOTPAMMHBIMH CPEJCTBAMH

HCCIIEIOBAHUS U NPOEKTUPOBAHUSA CUCTEM
yIIpaBJICHHUSL.

MK-6

CrnocoOHOCTBIO TTPOU3BOIUTH PACUETHI
U MIPOEKTHUPOBAHUE OTACIBHBIX OJIOKOB
U YCTPOMCTB CHCTEM aBTOMAaTH3ALMH U
yIpaBlicHUS ¥ BBIOMpATh CTaHAAPTHBIC
CpENCTBAa ABTOMATUKH, U3MEPUTEIBHON
Y BBIYUCIIUTEIBHON TEXHUKHU AJIS IpPO-
€KTUPOBAaHUSI CHCTEM aBTOMATHU3ALUU
" ynpanJICHHS B COOTBETCTBHUU C TCX-
HUYECKHUM 3a/laHUEM

3HATB:

— OCHOBBI TIOCTPOCHHUS H apPXHUTEKTYPHI
MHUKPOIIPOLIECCOPOB, CPEACTBA aBTOMATHU-
KM, U3MEPUTEIBHOM M BBIYHCIUTEIBHOU
TEXHUKU

YMmerTh:

— TPOBOJUTH PACYEThl W MPOEKTUPOBAHUE
OTJISNBHBIX OJIOKOB W YCTPOWMCTB CHCTEM
ABTOMATH3AllMU W YIPABJICHUS U BBIOUPATH
CTaH/IapPTHBIE CPENICTBA AaBTOMATHKHU
Baagern:

— MeToZaMH pa3pabOTKH aJTOPUTMOB U
IporpaMM Ha accembiepe, COBpeMEHHBIMH
WHTETPUPOBAHHBIMHM CpelaMu Ppa3pabOTKu
MPOrpaMMHOI0 00ECIICUCHUsST I MHUKPO-
KOHTPOJIJICPOB, TPOSKTHPOBAHHUS CUCTEM

K-7

CrniocoOHOCTBIO pa3palaThIBaTh IPO-
eKTHYI0 JOKYMEHTAIlMI0 B COOTBET-
CTBUH C UMEIOIINMUCS CTaHAapTaMH U
TEXHUYECKUMH yCIIOBUSIMH

3HAaTh:

— MCTOAbI HDOGKTHOﬁ Da6OTBI; IIOAXO0OO0B K
(hODMUDOBAHUIO MHOXKECTBA  DELIEHUN
IIDOEKTHOM 3a1a4M HA CTPYKTYPHOM U KOH-
CTPYKTOPCKOM YDOBHSIX:

— o0mre TpeOOBaHUS K aBTOMATH3MPOBaH-
HBIM CUCTEMaM HpOGKTI/IpOBaHI/ISI;

YMerTh:

— IIPOBOIWTH OOOCHOBAHHBIM BEIOOD U
KOMILTEKCHPOBAHUE CPEICTB KOMITBIOTED-
HOI1 rpaduku;

— pa3pabaTbIBaTh IIPUHLMIIHAIBHEIE,
CTDVKTYDHBIE. (DVHKIMOHAJIBHBIE, DJIEK-
TPUUYCCKHUEC CXCMBbI U HpOCKTI/IpOBaTB TUIIO-
BBIE CUCTEMBI,

Buanern:

— HaABbIKAMH BBIGODa AHaJIOTOB U IIPOTOTH-
OB NIPY MPOEKTUPOBAHUU CUCTEM aBTOMa-
TH3aIUU;

— HaBBIKAMH 0hOPMIIEHHSA IIPOEKTHOM I0-
KYMEHTAI[MA B COOTBETCTBUH MMECIOIIHMU-
Csl CTaHIAPTaMU U TEXHHUUYECKUMHU YCJIOBH-
SIMU




2. MECTO JJUCILIAILIMHBI B CTPYKTYPE OBPA3OBATEJILHOM ITIPOT'PAMMBI

Huctumumza b1.B.JIB.11.01 IlpoekTupoBanue aBTOMAaTU3UPOBAHHBIX CUCTEM OTHOCHUTCS K
9JIEKTUBHOM YacTu.

JucturuimHa [IpoekTupoBaHne aBTOMAaTU3UPOBAHHBIX CUCTEM Oa3MpyeTcsl Ha 3HAHUSAX, T10-
JY4YEeHHBIX NpH u3ydyeHuu aucuumiind b1.5.16 Texnuueckue cpeacrsa aBToMaTU3aluy U yIpaBJe-
Hus u b1.B.14 ABTomMaTn3upoBaHHbIe HH(OPMAIIMOHHO - YIIPABJISAIONINE CUCTEMBI.

OCHOBBIBasACH Ha U3YyYEHUHU MEPEUUCIICHHBIX AUCUUILINH, [IpoekTupoBaHue aBTOMAaTU3UPO-
BaHHBIX CUCTEM IPEACTABISAECT OCHOBY JUISl IIPOXOXKACHUS MPEATUIUIOMHON MMPAKTUKU U UTOTOBOU
aTTeCTallMH.

Takoe cucTeMHOE MEXIUCIHUITIMHAPHOE W3YYE€HUE HANPABICHO HA JIOCTHXKEHUE TpeOyeMo-
ro ®I'OC ypoBHS OATOTOBKH 10 KBaJM(HUKAIIMK OakaiaBp.

3. PACIIPEJEJIEHUE OB BbEMA JUCHUIIJINHbBI

3.1. Pacnpeneiienne 00beMa JUCHUILUIHHBI IO opMaM o00yueHust

Tpyooemkocme oucyuniunsl ¢ uacax
~ g & 3 3 Buo
A S 15 |3 npoxe-
Dopma J ; § 3 S Kypcosaa | xncymou-
00yueHusn S 2 = N § paboma Holl am-
§~ S & 8 2 § mecma-
3 z g S = ~| S1| S §
) Q S S X 3| 23| 8 uuu
S 3| $| 2| B3| 85 & 8¢
L I A N [ 8RS R O]
1 2 3 4 5 6 7 8 9 10 11
3aounas 5 | — | 108 | 22 10 6 6 82 KP DK3aMeH
3.2. PacopeneseHue  o0bemMa  JAUCHUILIHHBI no  BHIAM  Yy4YeOHBIX  3aHATHI
H TPYA0eMKOCTH
6 m.4. 6 UHmMEPax- Pacnpeoenenue
Tpyoo- |muenoii, akmusnoit, | ,, cemecmpanm, uac
Buo yueonwvix sanamuii eMKOoCmb | UHHOGAUUUOHHOIU
(uac.) dopmax, 9
(uac.)
1 2 3 4
|. KontakTHas padoTa o0y4aronuxcs ¢
npemnojaasareeM (Bcero) 22 7 22
Jlexmm (JIk) 10 3 10
Jlaboparopusie padotsl (JIP) 6 2 6
IIpaktuaeckue 3anstus (113) 6 2 6
Kypcosas pa6ora (KP) + - +
['pynmoBkie (MHIMBH/yaIbHbIE) KOHCYJIBTAIH + - +
Il.CamocTosiTesibHas paGoTa 00y4YarOLIUXCS 82 ) 82
(CP)
[ToxroroBka K 1abopaTOpPHBIM paboTaM 10 - 10
IToaroToBKa K MPAKTHYECKUM 3aHITHIM 10 - 10
IlonroroBka K 3K3aMeHY B TEUEHUE CEMECTPA 10 - 10
Brinonznenne kypcoBoi paboThl 43 - 43
111. ITpomMexyTOUHASI aTTECTAIMS SK3aMEH 4 - 4
OO011ast TpyI0eMKOCTb JUCHUIUIMHBI  Yac. 108 - 108
3a4. el. 3 - 3




4. COAEP) KAHUE JUCHUIIJINHBI
4.1. PacnpenesieHue pa3iesioB IMCUMILIUHBI 10 BUAAM YUeOHBIX 3aHATHI

- 1Jisi 32049HOM (popMBbI 00yUeHHs:

Buowt yuebnuvix 3anamuii, 6K1104as1 camMocmos-
menvHylo padbomy o0yuaOWUxXca u mpyooem-
No
pazoe- Haumenosanue Tpyoo- Kocmu; (uac.)
nau pazoena u eMKocmb, YyueoHble 3aHAMUA Camocmos-
membl mema OuUCUUNIUHDL (uac.) aabopa- | npaxkmu- menvHan
AeKyuu mopHuwle yeckue |padoma ooy-
pabomul | 3anamun | 4anwuxcsa
1 2 3 4 5 6 7
1. OO0urue cBegeHnsI 0 MPOEKTHPO- 3 1 B B 4
BAHUH
1.1. 3aga4uu ¥ Tamnbl MPOCKTUPOBAHUS 0,6 0,1 — — 1
1.2. | Craguu npoeKTUPOBAHUS U CO- 06 01 B B 1
CTaB NPOEKTHON JOKYMEHTAllUH ! '
1.3. | 3aganus Ha BBITONHEHHE PaboT,
CBSI3aHHBIX C aBTOMAaTH3aIuei 1 0,5 - - 1
TEXHOJIOTHMYECKUX MPOIECCOB
1.4. | OdopmiieHne 1 KOMIUIEKTOBAaHHUE
pabodeii JOKyMeHTann 0.8 03 - - 1
2 CTpYyKTypHBIE CXEMBI CHCTEM
H3MepeHHs 1 AaBTOMATH3AI[UH 7 1 1.5 15 4
2.1. | CtpykTypa cucTeM yrpaBieHUs 3 0,5 0,5 0,5 2
2.2. | CTpyKTypHBIE CXEMBI H3MEPEHUS 4 05 1 1 2
Y yIIpaBJICHUS
3 DyHKIHOHATBbHBIE CXeMBbI CH-
CTEeM M3MepPeHHUsl U ABTOMATH3a- 14 15 1,5 15 8
U
3.1. | Ha3zHauenue GyHKIIMOHAIBHBIX
CXEM, METOIMKA U OOII1E MPHUH- 25 0,5 — — 2
IIUTIBI UX BBITIOJTHEHHS
3.2. | U300paxkenue TEXHOJIOTHECKOTO 5 05 0,75 0,75 5
000pyTOBaHMS U KOMMYHHUKAIIUH
3.3. | UzobpaxeHne cpecTB H3MEPEHUS 4 0.25 0,75 0,75 2
Y aBTOMAaTHU3aIluU
3.4. [o3umnmonHsie 0003HAYECHNUS TIPU- 25 0,25 3 : 5
OOpOB U CPEACTB aBTOMATU3AIIUN
4 [puHIUNHAIBLHBIE DJIeKTPHYe- 15 5 15 15 10
CKHE CXeMbI
41. OO6mue TpedboBaHUs 1,1 0,1 - — 2
4.2. | Mopsmok pa3pabOTKN TPUHIIUATIH- 25 05 B B 2
AJIBHBIX JJIEKTPHUUECKUX CXEM ' '
4.3. [IpaBuna BBINOJHEHUS CXEM 45 0,5 0,5 0,5 2
4.4, O0o3HaueHue Lenen 3,5 0,5 0,5 0,5 2
4.5. | YcioBHble OyKBeHHO-IU(POBBIC 3.4 0.4 05 05 2
0003HAYEHUS DIEMEHTOB CXEM
5 HIUTHI M MYJbTHI 17 2 — - 12
5.1. Hasnauenue muToB U MyJIbTOB 2,2 0,2 - - 2
5.2. KoHCcTpyKIns UTOB U ITyJIETOB 2,2 0,2 - - 2
5.3. YHUGUIIUPOBAHHBIE 3JICMEHTBI
CTOCK, MaHellel ¢ KapKacoM U 2,3 0,3 — — 2
mKagoB
5.4. | KoHCTpYKIIUA CTOEK, TTAaHENICH ¢
KapKacoM H IKagoB 2,3 0,3 - - 2




5.5. | Pacnonoxxenne mpuOOPOB U arma-
patypsl Ha (acagHBIX MaHEsIX 3,5 0,5 - - 2
IIMTOB M IyJIBTOB
5.6. | Pacmonoxenue anmapaTypsl, ap-
MaTypbl ¥ IPOBOJIOK B IIUTAX, 45 0,5 - - 2
MyJbTaX U CTATUBAX
6 DJIeKTpUYecKHEe NPOBOIKH 16 1 — — 16
6.1. | OOwwme moaoKEeHUs 3,25 0,25 - - 4
6.2. | Beibop crocoba BHIIOTHEHUS 4,25 0,25 B B 4
AIIEKTPONPOBOAOK
6.3. | BeiOop npoBomoB u Kabeei 4,25 0,25 - - 4
6.4. YCHOFI/IS[ COBMECTHOH MPOKIIaIKU 4,25 0,25 3 3 4
Henel pa3IMyHOr0 Ha3HAYEeHUs!
7 TpyOHbIe NPOBOAKH CHCTEM H3- 17 15 B B 18
MepeHHsl H aBTOMATH3AILMH
7.1. | Ha3znadueHue u XapakTEPUCTHKH 5.5 05 B B 6
TPYOHBIX MPOBOJIOK
7.2. | OcHoBHBIE TpeOOBaHUS K TPYO- 5.5 05 3 3 6
HBIM ITPOBOJIKAM
7.3. | TumoBsie cCXeMbI HMITYJTECHBIX
6 0,5 - - 6
TPYOHBIX MPOBOJIOK
8 IIpoexTHpOBaHHE BHELTHUX
3JIEKTPUYECKUX U TPYOHBIX 10 1 15 1,5 7
MPOBOIOK
8.1. CxeMbI COeIUHEHUI U IIOKITI0Ye- 5 05 0,75 0,75 4
HUSI BHEIIHUX MTPOBOJIOK
8.2. CXeMBI TTOIKITFOYECHUI BHEIITHIUX 5 05 0,75 0,75 3
IPOBOJIOK
HUTOI'O 99 10 6 6 82

4.2. CopeprxaHue JMCOMILIMHBI, CTPYKTYPHPOBAaHHOE 110 pa3/iesiaM U TeMaM

Yacte nekuuit (3 vaca) MPOBOAWTCS B HMHTEPAKTUBHOM BHIE '"pa300p KOHKPETHBIX
cuTyaruit", mpenogaBaTelb Ha OOCYXJICHHE CTAaBUT KOHKPETHYIO CHUTYallMIO, OOy4aromuecs
AHATM3UPYIOT U OOCYXKAAIOT ATy CUTYyalllio cooO1a, Becelt ayauropueid. [IpenonaBarens crapaercs
AKTUBHU3WPOBATH Yy4aCTUC B 06Cy}KI[€HI/II/I OTACJIBHBIMU BOIIPpOCaMH, O6paHI€HHI>IMI/I K OTACJIBbHBIM
o0y4JaeMbIM, TIPEJICTABISIET Pa3INuHble MHEHUS, YTOOBI Pa3BUTh JAUCKYCCHUIO, CTPEMSCh HANPaBUTh
€€ B HYXHOC HaAIIpaBJICHUC. 3aT€M, OmnupasCb Ha IMPAaBUJIBHBIC BbICKA3bIBAHWA W AHAJIU3UPYA
HENPaBWIbHBIE, TOJIBOJUT CyIIaTeNel K KOJJIEKTUBHOMY BBIBOIY WM 00OOIIECHUIO.

1. OBIIIME CBEJEHUSA O IIPOEKTUPOBAHUU

1.1. O01IMe MoI0:KeHU S

[IpoekTsl aBTOMAaTH3alMK TEXHOJOTHYECKUX MPOLIECCOB BHITIOIHIIOTCS Ha OCHOBaHUM U B COOTBET-
CTBUH C 33/laHMEM Ha NpOEKTHpoBaHHE. OCHOBHBIE TEXHHUUYECKUE PEIIEHUS, IPHUHATHIE B MPOEKTE CHUCTEM
aBTOMATH3ALIMHU CIEIHNATN3NPOBAHHBIMU MMPOESKTHBIMI OPTaHU3aIUsIMH, JTOJDKHBI pacCMaTpUBAaThCS M COTIIa-
COBBIBATHCS C TEHIIPOCKTHPOBIIMKOM (3aKa3YMKOM) B IIpoLiecce pa3paboTKH MPOEKTa.

Ecmu npoekt aBTOMaTH3aIu pa3zpabaThiBaeTCs MOAPA3/IeIEHHEM KOMILIEKCHOHM MPOEKTHON OpraHu-
3aluM, pa3padaThlBalOLIeH U APYTrHe YaCTH MPOEKTa, TO MPUHATHIE OCHOBHBIE TEXHUUYECKHE PEILICHHS COTJIa-
COBBIBAIOTCA C COOTBETCTBYIOINMH NOAPA3IEIECHUAMHU IPOEKTHON OpraHu3aliy.

CucremMbl aBTOMAaTH3allMM TEXHOJIOTHYECKUX IMPOIECCOB SABISAIOTCSA YaCTHIO CHCTEMBI YIPaBICHHS
NPOMBIIIIEHHBIM MPEANPHUATHEM, [T03TOMY MPOEKT aBTOMATH3alWU JOJKEH OBITh YBSI3aH C MPOEKTOM CHU-
CTEMBI YIIPABJICHUS TPEANPHUSITHEM B IIEJIOM.

1.2. 3aganne Ha MPOEeKTHPOBaHNe, HCXOAHbIE JaHHbIEC H MATEPHAJIbI



3amaHre Ha MPOCKTUPOBAHUE CHUCTEM aBTOMATH3AIUU TEXHOJOTHMYCCKHUX MPOIECCOB COCTABISCTCS
TeHEPATbHBIM MPOSKTUPOBIIMKOM HJIH 3aKa3YHKOM C YYaCTHEM CICHUATN3UPOBAHHOW OpraHU3aluy, KOTO-
poii mopy4aetcst pa3paboTKa MPOEKTa.

1.3. Ctaguu npoeKTUPOBAHHUSI H COCTAB MPOEKTHOMH TOKYMEHTAINU

[IpoexTrpoBaHNe CHUCTEM aBTOMAaTH3alUN TEXHOJOIMYECKHUX MPOIECCOB BBHIMOJHSIOT B JIBE CTa/IUU:
npoexkm u paboyas OOKyMeHmayus. Uiu B OOHY CTaAUIO: pabouull npoexm.

B npoexTe pa3pabarsiBaeTcs CeAyIOMIas JOKyMEHTALUS:

1) cTpykTypHas cxema ynpaBieHHs U KOHTPOJIS (IJ1s1 CJIOXKHBIX CUCTEM YIIPABIICHHUSA);

2) cTpyKTypHas cxeMa KomIuiekca texauuaeckux cpeacts (KTC);

3) CTPYKTYpHBIE CXeMbI KOMILJICKCOB CPEJICTB aBTOMAaTH3ALINH;

4) pyHKIIMOHATIBHBIE CXEMBI aBTOMATH3AIINH TEXHOIOTHIECKUX MPOIECCOB.

1.4. 3ananust Ha BBINIOJIHEHHE Pa0doOT, CBI3AHHBIX C ABTOMATH3allMell TEXHOJIOrHYeCKHX
MPOIECCOB

1.4.1 3aganue Ha pa3MenIeHHe JIEMEHTOB CHCTEM AaBTOMATU3ALUH HA TeXHOJIOTHYEeCKOM
00opyn0oBaHMHU U TPYOONPOBOIAX

3amaHue BBIIACTCS OPraHMU3allUM, MPOEKTHUPYIOLIEH TEXHOJIOTHYECKYIO0 YacTh MPOEKTa, B Ka4EeCTBE
WCXOJTHOTO MaTepHaja JUlsl y4eTa 3aKjaJHbIX YCTPOWCTB CPEICTB aBTOMATHU3alMH (IIEPBUYHBIX MPUOOPOB,
PEryIUPYIOLINX U 3allOPHBIX OPTaHOB M T. II.), BCTPAUBAEMbIX B TEXHOJIOTHYECKUE TPYOOIPOBOIBI U 000py-
JIOBaHME, B MPOEKTHO-CMETHOM TOKYMEHTAIIMH TEXHOJIOTUYECKON 4aCTH MPOEKTa.

1.4.2 3aganne Ha NPOEKTUPOBAaHMeE NMOMEIIeHU CUCTEM aBTOMATH3AIlUHI

3amaHue CONEPKUT UCXOAHBIEC TaHHbIE U TPEOOBAaHMA K MPOCKTUPOBAHUIO IOMEILEHHH, ITpeIycMar-
pUBaEMBIX MPOEKTOM aBTOMAaTH3allMM B CTPOUTENIHOM, CAHTEXHMYECKOW M 3JIEKTPOTEXHHYECKOW YacTsIX
MIPOEKTOB C YUYETOM YCIOBHH PabOThl TEXHUYECKUX CPEACTB M OCOOCHHOCTEH IEATEIbHOCTH ONEPaTHBHOIO
nepcoHana.

1.4.3. 3aganne Ha KOMILJIEKTHBIE ONEPATOPCKHE MYHKTHIM MOMeEIEeHHUs JaTYHKOB

Kommnextasie onepatopckue myHKTHI (KOII) n komrmiextHsle nomenienus gataukos (KI1A) momxk-
HBI M3rOTaBJIMBAThCA HA 3aBOJAX JITKUX METAIIOKOHCTPYKIMN N3 00Jer4eHHbIX MPOoQMIel MeTaIoNnpoKa-
Ta, MIPOPUINPOBAHHOTO HACTHIIA M CTEHHBIX MaHeJIel ¢ yTeruTeneM. 3aJanne JI0JDKHO COJIepIKaTh:

a) HAaMEHOBAaHHUE U THII [IOMELICHNUS;

0) MECTO YCTAaHOBKH IOMEIICHUS Ha 00BEKTE aBTOMATH3AIUH;

B) IUTaHBI IOMEICHNH, HA KOTOPBIX JOJDKHBI OBITh TPETyCMOTPEHBI OMOPHBIE PAMBI JIJIsl yCTAHOBKU
LIUTOB, ITyJbTOB U CTATUBOB C IIPUOOPAMHU C HAHECEHHEM M KOOPIMHALMEH KaHAIOB, IPOEMOB M 3aKJIaIHBIX
YyacTeu.

1.4.4. 3aganue Ha MpoeMbl U 3aKJIaJHbIe YCTPoOlicTBa

3ajaHue Ha IPOEMBI U 3aKJIaJHbBIE YCTPOHCTBA B CTPOUTEIBHBIX KOHCTPYKIIHUAX BBIJAETCS T€HIIPOEK-
THUPOBIINKY JJISl y4eTa yKa3aHHBIX yCTPOWCTB B CTPOMTENHHON YacTW MpoekTa. B 3amaHuu AOMKHBI OBITH
IIOKAa3aHbl U 3aKOOPAUHUPOBAHBL.

1.4.5 3apanue Ha NPOEKTHPOBaHUE KA0eJbLHBIX COOPYKEHUI

B 3aanne BKITIOYArOTCS CTPOUTENBHBIE, CAHTEXHUYECKHE, TPOTUBOIIOKAPHBIE U IPYTHe TPeOOBaHUs
K KaOeJIbHBIM COOPYKEHHUSIM.

CrpouTenbHas 4acTh 3aJaHUs COJIEPIKUT:

a) 3CKH3BI KaOEeIbHBIX COOPYKEHHUH (TyHHENeH, KaHaIOB, IIaxT, SCTaKaa | T. 1I.), YePTEKH MIPUBSIZKH
KaOeNbHBIX COOPYKEHUH;

0) TpeboBaHMS IO COOIOACHHUIO TTPOTUBOIIOKAPHBIX HOPM M TIPABHII MPOCKTHPOBAHUS (BBHIITOJTHCHIE
U3 HECTOPAEMBbIX MATEPHAJIOB JBEPEH U MEPETOPOJIOK, OTACISIIONINX KaOeIbHbIE COOPYKEHUS OT MPUMbBIKA-
IONUX K HUM MOMEIICHUI ¥ KOHTPOJIbHBIC Ka0elld OT CHUJIOBBIX, H Jp.); MO MPEIOTBPAIICHUIO TIONA aHus B
KaOeNbHBIC COOPYKEHHS TEXHOJOTHYECKUX U MOYBCHHBIX BOJ, 1O MEPEKPHITHIO Ka0EIbHBIX KaHAJIOB ChEM-



HBIMH IUIUTAMH C YKa3aHHEM MaTepUalIOB IUIMT, IO 3alluTe Kaleneil Ha 3cTakagaxX OT MPSMBIX CONHEYHBIX
Ty4ei.

1.4.6. 3ananue Ha o0ecneyeHne CPeACTB ABTOMATHU3AIUH YJIeKTPOIHepruei

3agaHue COACPKUT:

° YCPTECIKU C PaSMCHICHUEM HOTpe6HTCJ'ICI71 SJICKTPOSHCPIun (Ha I1aHax O6’BCKTa);
° AaHHBIC 110 MOIIIHOCTH, HAIPSXKEHUIO, POAY TOKA, IIOJABOIUMOI'O K KaXXAOMY IPUEMHUKY
° Tpe60BaHI/I$[ K Ka4€CTBY JJICKTPOOSHEPI U (I[OHYCTI/IMLIC OTKJIOHCHUA HAIIPSXKCHUA, YaCTOThI

U T. 1. OT HOMHUHAJILHBIX 3HAUCHUH).

[Ipu HEOOXOAMMOCTH B 33JJaHUH YKa3bIBAIOTCSA O0COOBIE TpeOOBaHMs, HAPUMED, K CXeMe THUTAaoMIei
CeTH: pajualbHas C OJHO- WIH JBYCTOPOHHUM ITHTaHHUEM, paldallbHO-MarucTpaibHas, MarkuCTpaibHas C
OJIHO- WU JIBYCTOPOHHHM MUTaHHEM (OT OJHOTO MCTOYHHMKA WM JIBYX HE3aBUCHUMBIX); K CIoco0aMm Impo-
KJIaJKHU KaOesel MUTaHus U BEIOOPY WX MapoK.

KoopauHanus 3J1eKTpONPUEMHUKOB MOXKET YTOUHSATHCSA HAa CTAJIUU paboyeil TOKYMEHTAIMU IO CO-
IJIACOBAaHUIO C pa3pabOTYMKOM pasziena MpoekTa « IIEKTPOCHAOKEHUE U IEKTPOOOOPYTOBAHUEY.

Bri0op kaberell muTaHUsI, MPOBOJHUKOB MarucTpaici 3a3eMJICHUS M UX MPOKJIAIKa, MPH OTCYT-
CTBUHU OCOOBIX TpeOOBaHMU B 3aJlaHHMU, MPEIyCMATPUBACTCS B pa3jieiic MpoekTa «DJIEKTPOCHAOKEHUE U
ANIEKTPOOOOPYAOBAHHUEY.

1.4.7. 3aganue Ha obecneyeHre CPeICTB ABTOMATH3ANMH CHKATHIM BO31yXOM

3agaHue COIACPIKUT:

a) YePTEeX pa3MeNICHHs BBOJHBIX PACHPEICIUTEIbHBIX KOJUIEKTOPOB JIJIsl TIOABOAA BO3yXa B IIOMeE-
IIEHUEC CUCTEM aBTOMAaTH3allu UJIKM K MCCTHBIM IITUTaM,

0) 3HaYCHMS MTapPaMeTPOB CKATOTO BO3MyXa (JIaBJICHUE, PACXO/, TEMIIEpaTypa, TOUYKa POCHI);

B) TpeOOBAHUS K KAYeCTBY CKATOIO BO3/IyXa, MATEpUATY BO3yXOMPOBOJIOB, CIIOCO0Y UX MPOKIATKU
U TeMIepaType OKPYKaoIIeH Cpepl;

1.4.8. 3aganue Ha o0ecnieyeHre CPeICTB ABTOMATH3AIMHU THAPABINYECKON IHepruei

3amaHue COAEPIKUT :

a) 4epTex pa3MENICHHUs BBOJHBIX PACTIPEICITUTENFHBIX KOJUIEKTOPOB;

0) HaMMEHOBaHUE U TTapaMeTpPhl paboyveil KUIKOCTH (IaBIEHUE, PACXO]l, TEMIIEPATYPa);

B) YKa3aHHs O PacrojoKEHUU HHU3LIEH TOYKH CUCTEMBI, O BO3MOYKHOCTH CIIBA OTPa0OTaHHOM K-
KOCTH.

2. CTPYKTYPHBIE CXEMbI CUCTEM U3MEPEHUA U ABTOMATU3ALINU
2.1 Cmpykmypa cucmem ynpaeienus

[Ipu pa3zpaboTke MpoeKTa aBTOMATH3AIUN B TIEPBYIO OYepelb HEOOXOAUMO PEIINTh, C KAKUX MECT Te
WJIN WHBIE YJaCTKH 00BEeKTa OymyT YIpaBiIAThCS, TAe OyAyT pa3MeriaThCs MyHKTHI YIIPaBIEHUS, OmepaTop-
CKHe TTOMEIIeHHS, KaKOBa JIOJDKHA OBITh B3aUMOCBSI3b MEX/y HUMHU, T. €. HEOOXOIUMO PEIIUTh BOIIPOCH BBI-
0opa CTPYKTYphI YIIpaBICHHSL.

ITon cTpykTypoil ynpaBieHUs HOHUMAETCSI COBOKYITHOCTh YacTe aBTOMATUYECKONH CUCTEMBI, Ha KO-
TOpPBIE OHAa MOXET OBITh pa3jielieHa IO OIPENEICHHOMY IPU3HAKy, a TaKXKe IyTU Mepeaadd BO3JECHCTBUIMA
Mexay HUMU. ['paduueckoe n3o0pakeHrne CTPYKTYPbI YIIPABICHHUS Ha3bIBACTCS CTPYKTYPHOM CXEMOH.

2.2. CTpyKTypHBI€e cXeMbl H3MePEHHSs U yIPaBJIeHUs
CTpyKTypHBIE CXEMBI YIPaBJICHUS U KOHTPOJS B MPOEKTaxX aBTOMATH3allMKd PEKOMEHIYeTCs paspa-
0aThIBaTh B COOTBETCTBUU C PYKOBOSIIUM TEXHUYECKUM MAaTEPUAIOM «ABTOMATH3MPOBAHHBIC CHCTEMEI
yIpaBlieHUs] TEXHOIOTUIECKUMU TporieccaMy. CTPYKTypHBIE CXEMbl YIPABICHHUS M KOHTPOJSL. MeToauka
odopmiienus» (PTM 252.40-76 Munrpubopa).
3. ®YHKIMOHAJIBHBIE CXEMbI CUCTEM U3MEPEHUSA U ABTOMATU3AIIMA

3.1 HaznayeHue (l)yHKIll/IOHaJ'leI)IX CXE€M, MECTOAUKA U oomme NPUHIUIIBI HX BBINNOJTHCHUSA



OYHKIIMOHAEHBIC CXEMBI SIBIITFOTCS OCHOBHBIM TEXHUYECKUM JJOKYMEHTOM, OTPEACISIONINM (yHK-
[IUOHATLHO-OJIOYHYIO CTPYKTYPY OTACIBHBIX Y3JIOB aBTOMATHUECKOTO KOHTPOJIS, YIPABICHHUS U PETYIUPO-
BaHUS TEXHOJOTHYECKOTO TpoIlecca M OCHAIIeHNEe 00beKTa YIpaBIeHHs MpUOOpaMu M CPeICTBAMH aBTOMa-
TH3aluU (B TOM YHUCIIC CPEACTBAMHU TEIIEMEXaHUKH U BBIYUCIUTCIILHOM TEXHUKH).

OOBEKTOM yTpaBICHUS B CUCTEMAax aBTOMATH3AllMU TEXHOJIOTWYECKMX IMPOIIECCOB SBISIETCS COBO-
KYITHOCTh OCHOBHOT'O M BCIIOMOTAaTEJILHOTO 000PYAOBaHUSI BMECTE C BCTPOCHHBIMH B HETO 3alIOPHBIMU U Pe-
TYJIUPYIOIIMMU OpPraHaMH, a TAKKE SHESPTUH, ChIPhS U JPYTUX MATEPUANIOB, ONPEACIAEMBIX 0COOCHHOCTIIMH
WCTIONB3yEeMOM TEXHOJIOTHH.

3.2. M300paskeHne TEXHOJOTHYECKOTO 000PYI0BAHUS U KOMMYHHUKAIIHIA

TexHoNorHYECKOE 000PYAOBAHUE M KOMMYHHUKAITUY TPU Pa3pad0TKe (QYHKIIMOHAIBHBIX CXEM JIOJDK-
HBI M300pa)kaThbCs, KaK MPaBWIIO, YIPOIICHHO, 0e3 yKa3aHUs OTAENBHBIX TEXHOJOTHYECKHX amlmiapaToB U
TPYOOITPOBOIOB BCIIOMOTATENILHOTO Ha3HaueHUs. OHAKO W300paKCHHAsI TAKHMM 00Pa30M TEXHOJIOTHYECKast
cxema JOoJhKHA JaBaTh SICHOE MPEICTaBICHHE O IPUHIMIIE e¢ PaOOThI M B3aUMOICHCTBUH CO CPEICTBAMH aB-
TOMAaTH3aLMH.

3.3. U300paskeHus cpeiAcTB U3MEPEHHUA H ABTOMATH3AIUH

[Tpubopsl, cpeacTBa aBTOMAaTHU3ALUM, 3JIEKTPHUUECKHE YCTPOWCTBA M 3JIEMEHTHI BBIYUCINUTEIBHOMN
TEXHUKH Ha (YHKIMOHAIBHBIX CXeMaX aBTOMATH3aIlMH IMOKa3bIBaroTcs B cooTBeTcTBHH ¢ 'OCT 21.208—
2013 u oTpacieBbIMH HOPMATUBHBIMHU JIOKYMEHTaAMH.

[Ipu oTcyTCTBUM B CTaHAApTaX HEOOXOAMMBIX M300pa’keHUH pa3periaeTcss NPUMEHATh HECTaHAaPT-
HBbIE U300paKCHUS, KOTOPBIE CIIEAYET BBIMOIHATh HA OCHOBAaHWH XapaKTEPHBIX MPH3HAKOB M300pakaeMbIX
YCTPOMCTB.

3.4 Ilo3uuoHHBIe 0003HAYEHHUsI IPUOOPOB U CPEICTB ABTOMATH3AIUH

Bcem mpubopam u cpeicTBaM aBTOMAaTH3allUK, H300paKEHHBIM Ha (YHKIMOHANBHBIX CXeMaX, MpH-
CBaMBAIOTCS MO3UIMOHHBIE 0003HaYeHNS (TIO3HUIINH), COXPAHSIOIINECS BO BCEX MaTepHaiax MPOeKTa.

Ha craguy npoexTa Mmo3uIOHHbIe 0003HAYCHHUS BBIIOIHSIOT apadCKUMH IU(ppPaMU B COOTBETCTBUH
¢ HyMmepanuei 1 3aBOYHON BeJOMOCTBIO TPHOOPOB, CPEJICTB aBTOMATH3AINH H DIIEKTPOAIapaTyphI.

Ha cragum paboueil JOKyMEHTalUH MPU OAHOCTAIUHHOM IPOSKTHPOBAHUH MO3UIIMOHHBIE 0003HA-
YeHMsI IPUOOPOB U CPEJICTB aBTOMATU3ALIMK 00pa3yrOTCs U3 JIByX yacTei: o003HaueHue apadckumu mudpa-
MU HOMepa (PYHKIIMOHAJIBHOW TPYNIBI U CTPOYHBIME OYKBAMH PycCKOTO alihaBUTa HOMEPOB MPHOOPOB H
CpE/ICTB aBTOMaTH3aLMH B JAaHHOW (PyHKIIMOHAIBHOW TpyIIIe.

4 MIPUHHUITAAJIBHBIE 3JIEKTPUYECKUE CXEMbI

4.1. O6urue TpedGoBaHUA

[IpuHIHTIMANEHBIE AIEKTPUYECKHE CXEMBI OIPEIEeNIIOT MOJHBIA COCTaB MPHOOPOB, amlmapaToB U
YCTPOHUCTB (a TarxKe CBsI3eH MEXIy HUMH), JCHCTBUE KOTOPBIX OOECIIEUNBACT PEIICHUE 3a/1a4 YIPaBICHUS,
PEeryJIupOBaHUsl, 3aIUThl, U3BMEPEHUS U CUTHAIU3aluuu. [[pUHIKIINATbHBIE CXEMBI CIIYXKAT OCHOBAaHUEM IS
pa3paboTKH APYTHX JOKYMEHTOB MPOEKTA: MOHTAXXHBIX TAOJHII IIUTOB U MYJIHTOB, CXEM BHEITHUX COCIHHE-
HUU U JIp.

OTU CXEMBI CITy’KaT TaKKe JUIsi M3y4YCHHs TMPUHIIMIA JISHCTBUSI CHCTEMbI, OHH HEOOXOIUMBI IMPH
MIPOM3BOICTBE HAIAOYHBIX PaOOT M B AKCILUTyaTaIIHH.

4.2 Tlopsinok pa3padoTKH NPUHIUIHAIBHBIX JJIEKTPHYECKHX CXeM.

B mpouecce mpoeKTHpOBaHMS CHUCTEM ABTOMATH3ALUU PA3IUYHBIX TEXHOJIOTMYECKHX IPOLECCOB
NPUHIHAITHAILHBIE SJICKTPHUYECKIE CXEMBI pa3padaThIBalOT OOBIYHO B CIEAYIOIEM ITOPSIIKE:

1. Ha OCHOBaHWHU (DYHKIMOHATBHON CXEMBI aBTOMATH3AlMU COCTABISIOT YETKO CPOPMYIIHPO-
BaHHBIC TEXHUYECKHE TPEOOBAHMUS, IPEIBSIBIIIEMbIC K TPUHIIUITHAIILHON AIEKTPUIECKON CXEME;

2. MPUMEHUTENBHO K 3THUM TPEOOBAaHUSM YCTAaHABIMBAIOT YCIOBHS W TOCIENIOBATEIHLHOCTH
JIEUCTBUS CXEMBI;

3. KaXI0€ U3 3aJaHHBIX YCIIOBHUH JIEHCTBHS CXEMBI M300paXkatoT B BUJIE TE€X WIIM UHBIX JIeMEH-
TapHBIX LEMNEH, OTBEYAIOLIUX JAHHOMY YCIIOBUIO IEUCTBUS;

4. 3JIEMEHTApHBIE e OOBEANHSIOT B O0IIYIO CXEMY;

5. MPOU3BOJIAT BHIOOD ammapaTypbl U AJIEKTPHUYECCKUN pacyeT MmapaMeTpOB OTACTbHBIX dJIEMEH-

TOB (CONMPOTHUBJICHUI 0OMOTOK pelie, Harpy3Kyd KOHTaKTOB | T. I1.);
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6. KOPPEKTUPYIOT CXEMY B COOTBETCTBHHM C BO3MOKHOCTSIMHU IPUHATON almnapaTypsl;

7. MPOBEPSIOT B CXEME BO3MOKHOCTH BOBHMKHOBEHUS JIOKHBIX MM OOXOAHBIX Il Wi ee
HETPaBWIbLHON paOOoThI IIPU MOBPEXKAECHHUSIX 2JIEMEHTAPHBIX LIeTeil UM KOHTAaKTOB;

8. paccMaTpuBalOT BO3MOXKHBIE BapHaHThl PEIIEHUS M NPUHUMAIOT OKOHYATENIBHYIO CXEMY
IPUMEHHUTENIFHO K MMEIOLICHCS annapaType.

9.

4.3. IIpaBuia BBINOJHEHHUS CXeM

[TpuHIUTHATBEHBIE JICKTPUUECKUE CXEMbI YIIPABICHHSI, PETYIUPOBAHUS, U3MEPEHHSI, CUTHATH3AIINH,
MUTaHUS, BXOJSIINAE B COCTAB MPOCKTOB aBTOMATHU3AIMU TEXHOJIOTHIECKUX TPOIIECCOB, BBIMOIHSIIOT B COOT-
BETCTBUH C TPeOOBAHHUSIMHU TOCYAAPCTBEHHBIX CTAHAAPTOB IO MPAaBUIaM BBIMIOIHEHHS CXEM, YCIOBHBIM Ipa-
¢buueckuM 0003HAUYCHHUSIM, MapKUPOBKE Iened W OYKBEHHO-IM(POBBIM OO03HAUCHHSM SJIEMEHTOB CXEM.
HckiroueHneM sIBISICTCS OCHOBHAS HAINUCh YepTexa, KOTOPYo O(QOPMIISIOT Tak K€, KaK U OCHOBHBIC
HAJMUCH IPYTUX YepTEeKeH, BXOASIIMX B COCTAB MPOEKTa; 0003HaueHHE (TU(P) CXEeMBI HIMEET TOPSIKOBbIH
HOMED TIO OITUCH MaTEePHAaJIOB MPOCKTA.

4.4 O0o3HaueHue Henei

O603HaueHUE YYaCTKOB IIETICH CITY>KUT JUISL MX OTIO3HAHMS M MOXET TaKkKe OTpaXkaTh MX (PyHKIHO-
HaAJIbHOE Ha3HaueHHE B JIEKTpHUecKoil cxeme. TpeboBaHus K 0003HAYCHUIO LENIeH MPUHLIUIHNATIBHBIX 3JIEK-
Tpuueckux cxem ompezaenensl 'OCT 2.709-72 u mpousurocTpupoBaHsl Ha puc, 4.1, 4.2. CormacHo 3ToMy
CTaHJApTy BCE YYACTKH 3JIEKTPHUECKHX IIeTel, pa3/ielieHHble KOHTaKTaMH ammapaToB, 0OMOTKaMH pele,
npruOOpOB, MAIIKMH, PE3UCTOPAaMH U APYTUMHU 3JIEMEHTaMHM, AOJDKHBI UMETh pa3Hoe 00O3HAuYeHHUE. YUacTKH
Henen, NpoxosIue Yepe3 pazbeMHbIe, pa30opHble WM Hepa30OpHbIE KOHTAKTHBIC COCITUHEHUS, JOJIKHBI
UMETh OAMHAKOBble 00o03Ha4deHus. Ilpu HEOOXOAMMOCTH CTaHAAPT AOIYCKAET ydacTKaM Lenel, MpoXoms-
MM 4Yepe3 pa3beMHbIe KOHTAKTHBIC COCIUHEHUS, NPHCBAWBaTh Pa3Hble 0003HaueHHs. {11 BO3ZMOKHOCTH
pa3indyeHusd y4aCTKOB HGHCﬁ, OTHOCAIIUXCS, HAIPUMEP, K Pa3HBIM arperaram, JOIyCKacTCs B 0003HaYeHNN
nenel 100aBIATH MOCIEN0BATENbHBIEC YUCIA U APYTHe NPUHSTHIE AJISl arperaToB 00O3HAUYEHUS, OTIEIAS UX
neducom. Hampumep, B cxeme Ha puc. 4.1 mepeq Bcemu 0003HaUCHHUSAMU LIETIEH YIpaBIeHUsI CTOUT udpa
75, yKa3bpIBarollas Ha IPUHAIICKHOCTh ATUX LENel annekTpoasurarento M75.

4.5. YcioBHbIe 0yKBeHHO-IIM(POBHIE 0003HAYEHHS JTEMEHTOB CXEM

Kaxxnpiii aeMeHT cXeMbl, YCTPOHCTBO Wi (DYHKIIMOHAJbHAs TPYIIa 3JIEMEHTOB JOJDKHBI UMETh
yCIIOBHOE 0003HaUeHue B cOOTBeTCTBUH ¢ TpeboBanusmu ['OCT 2.710-81.

CucremMa ycinoBHBIX OyKBEHHO-IM(POBBIX 0003HAUECHHUH, IPeaycMaTpuBaeMas yKa3aHHbIM CTaHJap-
TOM, TIO3BOJISIET TIPOM3BOIUTE B COKpAIIIEHHOH (opMe 3alluch CBEJeHUI 00 dIIEMEHTaX, YCTPOHCTBaX, (PyHK-
[MOHAIBHBIX TPyNIax (B JaNbHEHIIEM HapSIy C STHMH IMOHATHAMH OYAET TaKKe MPUMEHSTHCS CIOBO «00b-
€KT»), MOKa3aHHbIX Ha cxeMme B rpaduyeckoil Gpopme, U JieaTh CCHUTKM Ha COOTBETCTBYIOIINE OOBEKTHI B
MIEPEYHSIX DJIEMEHTOB, IOSICHUTENBHON 3aIFCKe U T.11.

5. IlUTHI U MyJbTHI
5.1 Haznauenue uwgumos u nyjibsmoe

LuTBl ¥ MyNBTH CUCTEM aBTOMATH3aLUMU NpeAHA3HAuYEHB! IJIs1 Pa3MEIICHUs] Ha HUX CPEICTB KOH-
TPOJIST M YIIPABIEHUSI TEXHOJOTHYECKUM IPOIECCOM, KOHTPOIBbHO-N3MEPHUTEIBHBIX MPHUOOPOB, CUTHAIBHBIX
YCTPOMCTB, anmaparypsl yIpaBieHHs, aBTOMAaTHYECKOTO PETyIUPOBAHUS, 3aLUThI, OJIOKUPOBKH, JTUHUH CBSI-
31 MEXIY HUMU (TpyOHasl U 3JIEKTpUUECKasi KOMMYTALuUs) U T. 1.

L¥THI ¥ MyTBTH YCTAHABIHUBAIOTCA B MPOU3BOJCTBEHHBIX M CHEIUATBHBIX IUTOBBIX MMOMEIIEHUIX:
OIEepaTOPCKUX, AUCIETYEPCKUX, allllapaTHBIX.

5.2. KoHCTpYKIHS IIUTOB U MYJbTOB

KoHCTpyKIus ¥ THITBI IIUTOB U MYJIBTOB OINPENEISIOTCS CTPYKTYPOH, MPeACTaBIeHHOI Ha puc. 5.1.
OcHOBHBIE 3JI€MEHTHI IIUTOB U MMyJibTOB onpeneseHs! no OCT 36.13-90.

Kapkac — xecTkuii, HeCyImuii, 00bEeMHBIA WU TUIOCKHA METAJTTMIECKUH OCTOB, MIpEeIHA3HAYCHHBIN
JUI yCTAaHOBKM Ha HEM IaHeNel, CTCHOK, IBEepeH, KPBIIEK, TOBOPOTHBIX WM CTALIMOHAPHBIX paM, YHH(DH-
UPOBAHHBIX MOHTAXXHBIX KOHCTPYKIHA U MOHTa)ka IPUOOPOB, allapaToB, apMaTypbl, yCTAHOBOUHBIX H3[Ie-
JIUH, SJIEKTPUICCKON B TPyOHOI MPOBOIOK.
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[llkad — oOBeMHBI KapKac Ha OMOPHOW paMe C YCTAaHOBJICHHBIMH Ha HEM IAHEJbI0, CTCHKAMH,
JIBEPbMH, KPBILIKOM.

[Tanens ¢ kKapkacoM — OOBEMHBIN KapKac Ha OMMOPHOM paMe ¢ YCTAaHOBJICHHOHN Ha HEM MaHEbIO.

Crolika — 00beMHBIN WM TUIOCKHIA KapKac Ha OTIOPHOH pame.

Kopmyc mynpra — 00BeMHBIN KapKac ¢ yCTaHOBIIEHHBIMH HAKJIOHHOW CTOJIEIIHWIEH, CTEHKaMH,
JIBEPbMH.

uT mkaduoit — mKad ¢ ycTaHOBICHHBIMH (Ha YHU(QHIWPOBAHHBIX MOHTA)KHBIX KOHCTPYKIMSIX,
MMOBOPOTHOW WJIM CTallMOHAPHOW pame) ammapaTypoid, apMaTypoi, yCTaHOBOYHBIMHU H3ACTHSIMH U C DIIEK-
TPUYECKOH M TPYOHOH NMPOBOAKAMH, MOATOTOBICHHBIMH K MOAKIIOYCHHIO BHEIIHHX IIereil 1 mpuOopoB,
yCTaHAaBIMBAEMBIX Ha OOBEKTE.

uT naHenpHBIN ¢ KAPKACOM — ITaHENb C KapKacoOM C YCTaHOBJICHHBIMU Ha YHU(UIIMPOBAHHBIX MOH-
TaXHBIX KOHCTPYKLHUAX, TOBOPOTHOW MJIM CTAIIMOHAPHOM paMe anmnapaTypoi, yCTAaHOBOYHBIMH U3AETUSIMH U
C DJIEKTPUYECKON U TPyOHOU MPOBOJKAMH, MOATOTOBIECHHBIMHU K TOAKIIOUYEHUIO BHEIIHUX Ieneil u mpudo-
POB, YCTaHABIMBAEMBIX Ha OOBEKTE.

5.3. YHupuuupoBaHHbI€ 3JIeMEHTBI CTOEK, MaHeJIeil ¢ KapKacoM M KadoB

OCHOBHOI1 METaJNIOKOHCTPYKIIMEH CTOEK, TaHelel ¢ kKapkacoM U mkadoB sBiseTcs kapkac (puc. 5.2
u 5.3).

Kapkac cocrout u3 udeTbipex cTOeK 1, CKpEmsIeHHBIX OOJITOBBIMH COEIMHEHUSIMH S5 C BEPXHEH U
HkHEH pamamu 2. C miepeqHeit CTOpOHBI KapKaca MEXIy CTOMKaMH YCTaHABIMBAIOT OJIHY WK JBe (B 3aBH-
CHUMOCTH OT HCIIOJIHCHUS IIUTa WIN CTaTI/IBa) MEPEMBIYKHU M3 HIBCIIIICpa 4 AT KPCIUICHUA (I)aCElI[HI)IX IIaHe-
JIeH.

5.4. KoHCcTpyKUMS CTOEK, aHeJIeil ¢ KapkacoMm U mKados

Croliku, MaHeNnu ¢ KapKacoM W IIKagbl U3rOTABIMBAIOT €ANHUYHBIMH, a TAaKXKe ABYX-WJIN TPEXCEK-
LUOHHBIMH.

Croliky, maHenu ¢ KapKkacoM M mKadbl BeITycKaoT B AByX ucrnomHeHusx (I u Il), ornuuarommxcs
JpyT OT Ipyra KOJIMYECTBOM (hacaiHbIX MaHEIeH.

Croiika craruBa Tuna C mpezacraBuseT co0oi yHU(UIMPOBAHHBIN Kapkac (cM. puc. 5.2), 3akper-
JICHHBIN Ha OJMHOYHOW MJIM MHOTOCEKIIMOHHOM ormopHOW pame (cM. puc. 5.4, a). Ucnonnenue | croiiku He
COJIepPKUT (hacallHBIX MaHENel, B TO BpeMs Kak Ha cToiike ucnonaeHus Il ycranaBmuBator manems 11 (cwm.
puc. 5.5, 6).

5.5. PacnoJio:keHue npuOOpoB U annapatypbl Ha ¢acagHbIX NaHe sIX IUMTOB U MYJbTOB

dacasiHas MMaHeNb MUTOB COCTOMT W3 JBYX (ucnoiHeHue |) wmm tpex (ucmomnenue 1) ¢pyHkmmo-
HaJBHBIX ToJeH (cM. puc 5.8.)

lutel ucnonaenus |l mpuMeHSIOT pu HEOOXOTUMOCTH YETKOTO (DYHKIIMOHAIBHOTO Pa3/iesIeHUs
MprOOPOB | amnmapaTypsl U O0JIETYSHUSI TEM CaMbIM Pa0OTHI OTiepaTopa.

[Ipu HepaIMOHAIBHOCTH KOMIIOHOBKH IIPUOOPOB, OPTraHOB YIIPABJICHUS U CUTHAJILHOW apMaTyphbl Ha
oJie 4 MMUTOB UCTIONHEHUS | MX pa3MemaroT Ha moysx 2 U 3 MUTOB ucroHeHus |l.

Ha mone 3 pekoMeHayeTcsi pa3MeliaTh CUTHAIBHYIO apMaTypy, MajorabapuTHbIC OKa3bIBAIOIINE
MIPUOOPHI (TSATOMEPBIL, TOTOMETPHI, U T. 1.), KOMITAKTHbIE MHEMOCXEMBI.

Ha none 2 pekoMeHmyeTcs pa3Meniath CaMOIUIIYIIAE U KPYTHOTaOapUTHBIEC MMOKA3bIBAIOIINAE TIPH-
0opHI, a Tak)Ke OpraHbl yupasiieHus (puc. 5.9).

5.6. PacnoJio:keHne annapaTypsl, apMaTypbl U POBO/IOK B IIMTAX, MYJIbTAX H CTATUBAX

KommoHoBKa ammapaTtypsl, apMaTyphl 1 YCTAHOBOYHBIX M3JCHH (B JalbHEHIIIEM NMEHYEMbIE «all-
napaTypay) JOJDKHA ObITh BBIMOJIHEHA C YYeTOM UX KOHCTPYKTHBHBIX OCOOCHHOCTEH, (DYHKIIMOHAJIBHOTO
Ha3HAYeHHUs, OOeCTIeUeHHs yI00CTBa MOHTaXa M AKCIUTyaTallii, pa3MEepPOB MOHTaXHBIX 30H IIUTOB, CTaTH-
BOB U ITyJIbTOB.

HO3I/II.[I/IOHHLI€ 0003HaYeHNs arfrapaTypsl BbIIIOJIHAOT HITEMIICJICBAHUEM Ha CBO60]1HBIX MecTax ae-
TaJjel JJIsl MOHTaXKa aInapaTypbl U MPOBOJIOK B HEMOCPEICTBEHHON OJM30CTH OT COOTBETCTBYIOIIETO arlia-
para.

[Mo3unmonHbIe 0003HAYCHUS TPUOOPOB U aIIapaTyphl, YCTAHOBICHHBIX Ha ()acaHBIX MAHEISX, BbI-
MOJTHSIOT IITEMITCIICBAHUEM Ha 3aJ[HUX IMOBEPXHOCTSAX 3TUX IMaHEJCH B HEMOCPEICTBEHHOW OJIM30CTH OT
mpubopa (ammaparta).
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Jiis obecrieueHust HEOOXOUMBIX KOM(OPTHBIX YCIOBHI IKCILTyaTaIllii U 0€30I1acCHOTO 00CITyKHUBa-
Husl npuOopsl 1 CA B MUTaxX M CTaTHBaX PEKOMEHAYETCS paclojiaraTh Ha CICAYIOUIUX PAaCCTOSHHUSIX OT
HIKHEN KPOMKH OIOPHOM pambl.

6. 9JIEKTPUYECKUME ITPOBOJKHA
6.1 O01ue mo10KeHUus

[Tox TepMuHOM "37€KTPOTPOBOIKA" MOHMMAETCS] COBOKYITHOCTH TIPOBOJIOB M Ka0ellel ¢ OTHOCSIIH-
MUCS K HUIM KPEIUICHUSIMHU, TTOAIEPKUBAOIIMHE U 3aIIIUTHBIMA KOHCTPYKITUSIMH.

B coorBercTBuM ¢ [IpaBuiamMu yCTpOCTBa IICKTPOYCTAHOBOK Pa3InYaloT;

OMKpbIMble INEKMPONPO8OOKU — TIPOJIOKEHHBIC 0 MOBEPXHOCTH CTEH, MOTOIKOB, MO (epMaM U
JIPYTHM CTPOUTEIBHBIM 3JICMEHTaM 37aHHUI ¥ COOPYKCHHI: HETIOCPEICTBCHHO, B TpyOax, KOpoOax, Ha JIOT-
Kax U T. I. (OTKPBITHIE DIIEKTPONPOBOJIKHA MOTYT OBITh CTAIIMOHAPHBIMH, MIEPEIABIKHBIMHI U TICPCHOCHBIMHN );

CKpbIMble INEKMPONPO8oOKY — TIPOJIOKEHHBIE B KOHCTPYKTHBHBIX 3JIEMEHTAX 3JIaHHH U COOpYKe-
HUIi: B CTEHax, Mojax, GyHAaMEHTaX, TePEKPHITUIX — B TPyOax, 3aMKHYTHIX KaHaJlaX, 3aMOHOJIMYCHO U T.
I.;

HAapYJIiCHbIE INEKMPONPO8OOKY — TIPOJIOKEHHBIC M0 HAPY)XHBIM CTCHAM 3JaHUWA M COOPYKCHUH,
MEXy HUMH, ITOJT HABECAMH H T. I1.. HEMTOCPEICTBEHHO (110 CTEHAM 3/IaHUN M COOPY)KEHHIT), B TpyOax, KOpo-
0ax, Ha JIOTKax U T. II.

6.2 Boibop cnocoba evinosinenus 31eKmponpoeoooK

DJEKTPONPOBOAKN CUCTEM aBTOMATH3ALMHU BBIIOIHAIOTCS KaOeIsIMU U M30JIMPOBAHHBIMU IIPOBOJA-
MU (3aIIMIICHHBIMHU U HE3ALUICHHBIMHI), KaK IPaBUJIO, CIEAYIOIIUMH CIOCO0aMHU:

1) xkabGenaMy B IPOU3BOICTBEHHBIX TOMEILIEHUSX:

* Ha KaOeJIbHBIX KOHCTPYKLMSIX;

* Ha JIOTKaX (KpoMe MBLIBHBIX MOMELEHHI);

* B CTAJIbHBIX KOPOOaxX ¢ OTKPBIBAEMBIMH KPBIIIKAMU;

* B IUIACTMACCOBBIX M CTAJbHBIX 3aIUTHBIX TPYyOax;

* B KaHaJax;

* B KaOEIbHBIX ATAXKAX;

* B IBOMHBIX ITOJIaX.

6.3 Bo10op npoBoaoB u kadesei

JUJ1st 3JIeKTPONPOBOIOK CUCTEM aBTOMATH3ALMK IPUMEHSIOTCS M30JIMPOBAaHHbIE POBOJIA U KaOeH C
AIOMUHUEBBIMH U MEHBIMH JKUJIaAMHU.

VYuuThiBas perieHus 00 SKOHOMHUH MEJIH, TPOBOJA M KaOell ¢ MEAHBIMHU KHUJIAMHU JOIMYCKACTCS MPH-
MEHSITh B CIEIYIOLIINX CIyqasx:

* B IICISIX TepMoOINpeoOpa3oBareiei (TEpMOMETPOB COMPOTHUBICHHUS) M MPeoOpa3oBaTesield TepMO-
ANIEKTPUYECKUX (TepMoTap);

* B [ICMISIX U3MEPEHUSI, YIIPABICHUS, TUTAHUS, CATHAIN3AIUH U T.I1. (B TOM YHCIIE B IETsAX TeeMeXa-
HUYECKHX YCTPOMCTB) HanpskeHueM 10 60 B npu cedenun »xun npoBooB u kadeneit 10 0,75 mm? (auameTp
1 Mm);

* JJISl JIEKTPONPOBOJOK CHUCTEM aBTOMATH3AIMH TEXHOJIOTHYECKUX IPOIECCOB AIIEKTPOCTAHIMNA C
re"eparopamu MomHOcTEI0 0T 100 MBT 1 Gornee.

6.4 YcJI0BMSI COBMECTHOI MPOKJIAAKY Leneil pa3inyHoro Ha3HaAYeHusl

OT yCcrmoBHil MPOKIAJAKN N3MEPHUTEIBHBIX ENe PasInYHBIX TPHOOPOB APYT C APYTOM, a TAKKe H3-
MEPUTEIBHBIX LIENeH ¢ IPYrUMHU LENsIMU CUCTEM aBTOMAaTH3aLMM ¥ CHIIOBBIMH 3JIEKTPOIPOBOIKAMU aBTOMA-
TU3UPYEMOro 00BEKTa 3aBUCHT YPOBEHb SJIEKTPHUYECKHUX MOMEX B U3MEPUTENBHBIX YCTPOMCTBaX (TOUYHOCTD
U3MEpeHHst), a UHOTJIa U pabOTOCTIOCOOHOCTh CHCTEM aBTOMATH3AIIUH B IIEJIOM.

[lomexu B M3MEPUTENBHBIX JTUHUAX TPUOOPOB MOT'YT BO3HMKATh, HAIIPUMEP, IO JACHCTBUEM BHEII-
HUX DJIEKTPOMArHUTHBIX TOJIEH, 00YCIOBICHHBIX pab0TON MPOMBIIIUIEHHBIX MEKTPHIECKUX YCTAHOBOK (HMH-
JOYKIMOHHBIX TIeYei, TOKOMPOBOAOB U T.II.) @ TAKXKE M3-3a HAJIMUUS EMKOCTHBIX CBS3EH MEXIY Pa3IMUHBIMU
LEMSIMH, PacloIOKEHHBIMU B OTHOM KabeJie, 3alUTHON TpyOe HiTH MakeTe MpOoBOOB.

13



7. TPYBHBIE TIPOBOJIKU CUCTEM U3MEPEHUS U ABTOMATU3AITUN
7.1. HazHaueHue ¥ XapaKTEPUCTHKHU TPYOHBIX MPOBOJIOK

[Tox TpyOHOI MPOBOIKOM MOHMMAETCS COBOKYITHOCTH TPYO M TPYOHBIX Kaberedl (mHeBMoOKkaOenei),
COCIIMHUTEIILHBIX U MPUCOCIUHHUTEIBHBIX YCTPOMCTB, apMAaTyphl, YCTPOWCTB 3alUTHl OT BHEUTHUX BO3ICH-
CTBUH, KPETICKHBIX YCTAHOBOYHBIX Y3JIOB U JIeTallel, COOPAHHBIX B IEJIbHYK) KOHCTPYKIIHIO, IPOJIOKCHHYIO
Y 3aKPETUICHHYIO Ha DIIEMEHTAX 37aHUi U COOPYKCHUI MITH Ha TEXHOJIOTHYECKOM 000y IOBaHUH.

TpyOHBIC MPOBOJKU CITyKAT JIMHUSMU CBSI3U JUJIS TIEPEaydl SHCPTUU B MTHEBMATUYECCKUX U TUAPAB-
JMYECKUX CUCTEMaX aBTOMATHUKU M BBIOJHECHUS PA3IMYHBIX BCIIOMOTATENBHBIX (DYHKIUHA, CBSI3aHHBIX C HX
oOcyxuBaHreM (000rpeBa, OXJIAXKICHUS, IPCHAXa, TPOMBIBKH | T. I1.).

[lo ¢pyHKUIMOHANEHOMY Ha3HAUYEHHIO TPYOHBIE MPOBOJIKU IMOAPA3ACISIIOTCS HA OCHOGHbIE U 8CTIOMO-
2amenbHble, A TI0 PACIIOJIOKEHHUIO B aBTOMATU3UPOBAHHOM OOBEKTE — HA GHYMPEHHUE U HAPYIICHbLE, CKPbl-
movie U OMKpbIMble.

7.2. OcHOBHBIE TPeOOBaHMsI K TPYOHBIM MPOBOAKAM

Hanexxnass pabora mpuOOpOB M CpEICTB aBTOMAaTH3allMd BO MHOTOM OIPEACISETCS COCTOSHHEM
TPYOHBIX MPOBOJIOK MPH UX IKCILTyaTallUH.

CocTosiHEE TPYOHBIX ITPOBOIOK B CBOIO OYEPEAb 3aBHCHT OT TOTO, HACKOJIBKO MOJHO OBUIH YYTEHBI
IPU POSKTHPOBAHUH TPEOOBAHUS TEXHUYECKOTO 3a/IaHMs, YCIIOBUS OKPY)KAIOIIEH Cpe/Ibl, CBOMCTBA CPEIbl,
3aIOJIHAIONICH TPYOHBIE MPOBOAKU, BO3MOXKHOCTH MEXaHUYECKHX BO3JICHCTBHM, COOTBETCTBHE MarepHalia
TpyO YCIOBUSIM 3KCIUTyaTalluy U T. II.

OcHoBHBIE TpeOOBaHMUS, KOTOPbIE HEOOXOAMMO YUUTHIBATH MPH MPOSKTHPOBAHUHM TPYOHBIX MPOBO-
JIOK, MOTYT OBITH CHOPMYITHUPOBAHBI CICTYIOIIAM 00pa3oM.

7.3. TunoBble cXeMbl HMITYJIbCHBIX TPYOHBIX MPOBOIOK

B cxemax MMITyJIbCHBIX TPYOHBIX MPOBOJIOK HEOOXOJIUMO YYHUTHIBATH HEKOTOpBIE (PU3HUYECKHE TIPO-
LECCHI, MPOUCXOIAIINE B JKUIAKOCTAX M Ta3ax, KOTOPbIE MOTYT CYHIECTBEHHO BIIUATH Ha PE3yNbTaT U3MEpe-
HUS.

Bce xunkoctu, HarpuMep, 001aJa0T CIOCOOHOCTBIO PACTBOPATH B ce0e Ta3bl, MPHUEM KOJTUYECTBO
pacTBOpSIEMOro B JaHHOM OOBEME JKMAKOCTH ra3a TeM OOJblle, YeM BhILIE JaBieHue kuakocTu. [lpu nage-
HUH JaBJICHHUS )KUIKOCTH BBIICIISIIOTCS] pACTBOPEHHBIE B HEH ra3bl M IIPH HEMPABHILHOHN MPOKJIaIKe TPYO dTH
ra3sl 00pa3yioT B BEPXHHUX TOUYKaX JUHUN «BO3AYIIHBIE MEIIKM». Tak Kak ra3sl UMEIOT TNIOTHOCTh, BO MHOTO
pa3 MEHBUIYIO IUIOTHOCTH JKUAKOCTH, MIPOU30MAET N3MEHEHUE THJIPOCTATHYECKOTO JABICHMSI, YTO B CBOKO
ouepeab CTaHET MPUYMHON HETPaBIIIBLHBIX TTOKa3aHUI MTPUOOPOB.

8. IPOEKTUPOBAHUE BHEHIHUX JSJIEKTPUYECKHUX U TPYBHBIX ITPOBOIOK
8.1. CxemblI coeMHEHMIT M MOAKJIIOYECHUS BHEITHUX ITPOBOAOK

Cxema COeMHEHWH BHENIHWUX MPOBOJOK - 3TO KOMOWHHpPOBaHHAs CXeMa, Ha KOTOPOW ITOKa3aHBI
JJIEKTPUYECKUE M TPYOHBIC CBSI3W MEXKIy NMPUOOpaMU U CPEACTBAMHM aBTOMATH3alliU, YCTAHOBJICHHBIMU Ha
TEXHOJIOTHYECKOM 000pYyIOBAaHWH, BHE IIUTOB U HA IUTAaX, a TAKXKE MOIKIIIOUYCHUS MPOBOIOK K MPHOOpaM U
umTaMm. Cxeme npucBanBaroT HauMeHoBaHue: "CxeMa COeAMHEHUS BHEIIHUX ITPOBOJOK".

CxeMa TOIKITIOUEHWS BHEIIHUX TIPOBOJOK BEITIONHSETCS OTICIBHBIM JTOKYMEHTOM TOJIBKO TIPH
HAIMYUH €JIMHUYHBIX MHOTOCEKIIMOHHBIX WM COCTABHBIX IIUTOB, OOJIBIIIOTO YHCIIA COSAMHUTEIBHBIX KOPO-
0OK, TPYIIOBBIX CTOEK MPUOOPOB, KOTAA MOJAKIIOUYCHHUS K HUM 3aTPYTHSIOT YTEHUE CXEMbl COSAMHCHUH.
CxeMy TOIKTIOYCHHSI TOITyCKAETCST HE BBITIOJHATD, €CITM BCE MOAKITIOYCHIS MOTYT OBITh ITOKa3aHbI HA CXEME
COCIMHEHU BHEMIHMX MPOBOAOK. Cxeme mpucBauBalOT HauMeHOBaHue: "(Cxema MOJKIIOUEHUS BHEIIHHUX
MPOBOJIOK".

8.2. Cxembl coeuHeHMII BHEITHUX MPOBOAOK

Conepxanne cxeM. Cxembl B 00IIleM CiTy4ae JOJDKHBI COJEPXkKaTh: MEPBUYHBIC MPUOOPHI; IIUTHL
MyJBTHI; CTATHUBBI; BHEUIUTOBBIE MPUOOPHI; TPYIIOBBIE YCTAHOBKH MPUOOPOB; BHEIIHHUE DJIEKTPUUYECKUE U
TpYOHBIE MPOBOJKH;, 3allIUTHOE 3aHYJCHHE CHCTEM aBTOMATH3alluU; TEXHUYECKHE TpeOoBaHUs (yKa3aHUs);
MEePEUYCHb SJICMCHTOB.

B HeoOXoauMBIX CTydasix cXeMbl COEUHEHHH MOTYT COJEpXkaTh AOMOIHUTENFHO TaOIUIly HECTaH-
JTAPTU3UPOBAHHBIX YCIOBHBIX 0003HAYEHUH U TaOIUITY TIPUMEHSIEMOCTH.
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MepBuunbie npudopsl. Ha cxemax coeanHeHnid cBepXy MOJIsl YepTexka, a MPH OOJBIION HACKHIIICH-
HOCTH CXEeMbI PHOOpaMH CBEPXY U CHH3Y B 3€pKaJIbHOM H300paKEHHH pa3MellaroT TabJiHily ¢ MOSCHSIO-
IIMMU HaJIUCAMM 110 IpuMepy puc. 8.1.
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4.3. JIabopaTopHble padoThI

Buo
3aHAmMUA 6 UH-
Homep mepaxmueHoii,
No . Oobvem N
i pazoena Haumenosanue nabopamopnoii padomot (wac,) aKmueHoil,
oucyunIuHbl UHHOBAUUOHHOTL
dopmax,
(uac.)
1 2,3,4,8 OcHoBBI paboTH B cucteme AutoCAD 1 -
2 2,3,4,8 [TocTpoenue conpsxeHun 1 -
3 2,3,4,8 OCHOBBI H30METPHYECKOTO YEPUCHUS 1 MIPOCKTHAs AesI-
TeIbHOCTH (1 Jac)
4 2,3,4,8 [TocTpoenue mI0cKoro KOHTypa 1 —
5 2,3,4,8 [MocTpoeHne B3aUMOCBSI3aHHBIX N300paKCHUN 1 MIPOEKTHAS JesI-
00BEKTOB TenbHOCTH (1 Jac)
6 2,3,4,8 OCHOBEHI pa0OTHI C TBEPAOTEIEHBIMI MOICTISIMHI 1 -
nUTOoro 6 2
4.4, IlpakTHYecKue 3aHITHSA
Buo
Homep JAHAMUA 6
No Haumenosanue mem Oovem | unmepakmueHoi,
n/n pasoena NPAKMUYECKUX 3aHAMULL (uac.) AKMUeHoI,
ouCUuUnIUHbB .
UHHOBAUUOHHOU
dopmax, (uac.)
1 2,3,4,8 Cucrema BEHTHISILIUY C PETYIHMPOBAHUEM TEM- 1
MepaTypbl IPUTOYHOTO BO3/IyXa B
2 2,3,4,8 Cucrema BEHTUISIIIUY C PETYIMPOBAHUEM T10- 1
CTOSIHHOM TeMIIEpaTyphl BO3yXa B [IOMEILICHUU -
3 2,3,4,8 BeHTmsinnonHast cuctemMa ¢ penupKyIsnuei 1 paz00p KOHKPETHBIX
BBITSDKHOTO BO3/1yXa cuTyanwmii (24ac)
4 2,3,4,8 [IpuTouHas BEHTUISIIMOHHAS YCTAaHOBKA C BO3- 1
JTlyXOHarpeBareieM U BO3IyX00XJIaIUTeIeM -
5 2,3,4,8 BentunauuonHas cucteMa ¢ yTuin3auuen Ten- 1
J1a BBITSDKHOTO BO3/yXa B
6 2,3,4,8 Cucrema ¢ BO3AYIIHO- OTOMUTEIBHBIMU arpe- 1
raTamy ¥ peryJrpOBaHHEM MTOCTOSHHON TeM- —
MepaTyphl BO3yXa B MOMEIICHUU
nTOoro 6 2

4.5. KonTpoaibHble MepONpUsITHS . KypcoBasi padoTa

IIpoexkTHpoBaHHMe CHCTEMbI ABTOMATH3MPOBAHHOI0 YIIPABJICHUS
TEXHOJOTHYECKHUM MPOoLEeccoOM
eJlb:
enwsro KypcoBoit paboTel Mo Kypcy “IIpoexkTrpoBaHre aBTOMaTU3UPOBAHHBIX CUCTEM ™ SIB-
nsieTcst GOPMUPOBAHUE y CTYACHTOB MPAKTUYECKHX HABBIKOB WH)KEHEPHOT'O PEIICHUs PEealbHBIX
MPOU3BOACTBEHHBIX 3a/1a4 MPUKIATHOTO MHKEHEPHO — TEXHUYECKOTO U HAYYHO — HCCIIEI0OBATENb-
CKOT'0 Xapakrepa

CtpykTypa:
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Temartuka KypcoBoi pabOTHI OPUEHTHPYETCS B OCHOBHOM Ha pa3pabOTKy CHCTEM aBTOMATH-
YECKOT0 YIPABJICHHS U PETYIUPOBAHUS Ha 00bEKTaX TETIODHEPTETUKH U LIEIJUTFOII03HO-0yMaKHOTO
MPOU3BOJICTBA.

KypcoBast paboTa cOCTOUT M3 MOSCHUTENIBHON 3aMKMCKU U Tpadudeckoit yactu. [locnenona-
TEJIBHO B HErO BKJIIOYEHBI CIACAYIOIINE Pa3IeIbl:

Beenenue

1.
1.1.

Omnucanue TeXHOJIOTHYECKOTO mponecca

AHaIHM3 TEXHOJIOTHYECKOT0 000PYI0BaHHS KaK 00BEKTa YIIPABICHUS
1.2. Amnanu3s cymecTBYIOIICH CUCTEMbI aBTOMATHYECKOTO PEryTUPOBaHUS
1.3. TpeboBanus k pazpadbarsiBacmoii CAP
1.4.  Bwibop criocoba yrpaBieHUs
1.5. PaszpaboTka (DYHKIMOHAJIBHON CXEMbl M TEXHHYCCKOM CTPYKTYPHI IMpeisiaracMoi
CAP
1.6. BprIOOp TEXHUYECKUX CPEICTB aBTOMATH3AIIUN
3aKIr0ucHHE

CHMCOK HCITOJIb30BaHHBIX HCTOYHHKOB

OcHOBHAs TEMATHKA.

Tema KypcoBoii paboThl, €€ 00beM M HCXOIHBIE JAHHBIE COTIACYIOTCS C PYKOBOIHUTEIIEM.

KypcoBas paboTta MOokeT OBbITH MOCBSIIEHA Pa3pabOTKe PYHKIMOHAIBHBIX CXEM aBTOMAaTH-
3allMM M TPUHLUIINAIBHBIX AIEKTPUYECKUX CXEM KOHTPOJIS U PEryJIUpPOBaHUs KOHKPETHOI'O TEXHO-
JIOTUYECKOT0 MpoIlecca Ha OCHOBE HMCIOJIb30BAHUS COBPEMEHHBIX CPEICTB BBIYMCIUTEIBHON TeX-
HUKJ W ONMHUCAHUIO TPUHIIMIA PAaOOTHI UCIIOJB3YEMbIX TEXHHUYECKUX CPEJICTB, pa3padOTKe CTPYK-
TYPHBIX U MPUHIMIIHAIBHBIX CXEM MPUOOPOB, pa3pabOTKe aJITOPUTMOB U MPOTPaMM JUIsi MUKPO-
IPOLIECCOPHBIX CHCTEM.

HcxomupiMy TaHHBIMH /7151 BBITTOJTHEHUSI KYPCOBOM pabOThI MOTYT OBITh MaTepUaibl POU3-
BOJICTBEHHOM NPaKTHKH, HAYYHO—HMCCIIEAOBATEILCKON pabOTHI CTYJAEHTOB, TEXHUUECKas JIOKYMEH-
Talus MPOEKTHBIX MHCTUTYTOB, IPEANPUATUN U T. TI.

Pexomenayemslii oobem: 20 - 40 ctp.

Beinaua 3ananus Ha kypcoByto padoty (KP), mpuém KP u 3ammra KP npoBoaurcs B coot-
BETCTBUU C KaJICHJAPHBIM Y4€OHBIM rpauKOM.
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Onenka

Kpurepun oneHKH 3a1IMThHI KYPCOBOii padoThl

OTJIMYHO

OreHKa «OTIUYHOY BBICTABIISIETCS B CIIy4ae, eClii CTYAeHT JeMOHCTPUPYET:

— BCECTOPOHHEE CHCTEMAaTHUECKOe 3HAaHWE TIPOTPaMMHOT0 MaTepHaa;

— MPaBWJIBHOE BEHITIOJHEHHE KYPCOBOTO MPOEKTa, HAMpPaBIEHHOTO Ha IpHMe-
HEHHEe MPOrPaMMHOTO MaTephana;

— MPaBWIBHOE MPUMEHEHHE OCHOBHBIX ITOJIOKEHUH MPOTPAaMMHOIO MaTepua-
na.

XOpOIIO

OI1IeHKa «XOPOIII0» BBHICTABISETCS B CIyYae, €CIIH CTYACHT JeMOHCTPHPYET:

— HEeJIOCTATOYHO TMOJHOE 3HAHKE MPOrpaMMHOTO MaTepuana;

— BBIMOJIHEHHUE C HECYIIECTBEHHBIMHU OITMOKAMH KYPCOBOTO MPOEKTA, HATIPAB-
JICHHOT'O Ha MPUMEHECHUE MPOTPAMMHOTO MaTepHaa;

— IPUMEHEHHE C HEeCYNICCTBEHHBIMH OMMMOKAMU OCHOBHBIX MOJIOXKEHUH MPO-
PaMMHOTO MaTepHaa.

YII0BJIETBOPUTEIILHO

OrneHka «yJOBJIETBOPUTEIHHO» BBICTABISIETCS B Clydae, €CJIU CTYICHT Je-
MOHCTPUPYET:

— YaCTHYHOE 3HaHUE IPOrpaMMHOI0 MaTepuaa;

— YaCTMYHOE BBHIMOJIHEHHE KYPCOBOTO MPOEKTa, HANPABJIEHHOTO Ha TPUMCEHEe-
HUE MPOTPaMMHOT0 MaTepuana;

— YaCTMYHOE NIPUMEHEHUE OCHOBHBIX MOJIOKEHUI IPOrpaMMHOI0 MaTepraa.

HCYAOBJICTBOPUTECIILHO

OrneHka «HeyI0BJIETBOPUTENHHO» BBICTABISETCS B CIIydae, €ClIU CTYAEHT Je-
MOHCTPHUPYET:

— CyILIECTBEHHBIE IPOOEIBI B 3HAHUHU IPOrPAaMMHOI0 MaTepHaa;

— NPUHOMIHATIbHBIE OIIMOKH MPU BBIIOJHEHUH KYPCOBOT'O IPOEKTA, HAIpPaB-
JIEHHOTO Ha MPUMEHEHKE IPOrpaMMHOT0 MaTepHara;

— HEBO3MOYKHOCTh IIPUMEHEHHsI OCHOBHBIX IMOJIOKEHUM MPOrpaMMHOIO Mare-
puana.
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5. MATPHIIA COOTHECEHUS PA3IEJIOB YUEBHOM JUCIHUILIMHBI K ®OPMUPYEMBIM B HUX
KOMIIETEHIHUAM U ONEHKE PE3YJBbTATOB OCBOEHUA JUCIHUIIJINHBI

Komnemenuuu Komnemenyuu

Kon-eo X t Buo Ouenka
Ne, haumenosanue uacos OK-7 | OITK-4 ULS Komn. P A€ | yyepnbix sanamuii | pesynomamog
Ppazoenoe OuCUUnIuUHbL 5 6 7

1 2 3 4 5 6 7 8 9 10 11
1. O61ume cBeieH s O TPOCKTH- 3 + i i 1 3 JIK, CPC DK3aMeH
pOBaHUK . .
2. CTpyKTypHBIE CXEMBI CHCTEM 7 + + + 3 23 JIk, JIP, 113, KP, DK3aMeH
M3MEPEHHS U aBTOMATH3aLUH . ) : CPC
3. OYHKIIMOHAJILHBIC CXEMBI JIk, JIP, 113, KP, DKk3aMeH
CHCTEM U3MEPEHHUS U aBTOMATH- 14 + + + + + 5 2,8 CPC
3aIun
4. TIpvHIMITHAIBHBIE YJIEKTPH- 15 N N i + N 4 3,75 JIk, JIP, 113, KP, DK3aMeH
YECKHUE CXEMBI CPC
5. IuTHI ¥ MyNIBTHI 17 + + ) i + 3 5.7 JIk, CPC DK3aMeH
6. DnekTpudYecKue NPOBOIKU 16 + ) + ) ) 2 8 JIk, KP, CPC DK3aMeH
7. TpyOHBIE IPOBOJIKK CUCTEM 17 + + ) ) + 3 5.7 JIk, KP, CPC DK3aMeH
W3MEPEHHUS U aBTOMATU3AINH
8. IIpoekTHpoBaHNE BHEITHUX JIk, JIP, 113, KP, DK3aMeH
3JIEKTPUYCCKUX U TPYOHBIX 12 + + - - + 3 4 CPC
IPOBOJIOK
Bcezo uacos 99 99 82 30 29 82 5 19,8

19



6. IEPEYEHb VYYEBHO-METOJAMYECKOI'O OBECHEYEHUSA s
CAMOCTOATEJBHOU PABOTbHI OBYYAIOIIUXCA 11O AUCHHUIIJIMHE

1 Kmoes A.C., I'nazoB b.B., [IyopoBckuii A.X. [IpoekTupoBaHue CUCTEM aBTOMAaTH3AIMH
TEXHOJIOTHYECKHX TporeccoB: CrnpaBounoe mocodue. M., Dueproarommsaar, 1990 - ¢.464

2. Tony6ae B.H. IlpoexTupoBaHue aBTOMaTU3UPOBAHHBIX CHUCTEM: METOJIMYECKUE yKaza-
HUS K BBIIIOJHEHHIO KypcoBoro npoekra. — bparck: U3n-Bo bpl'VY, 2017. — 69 c.

/. IIEPEYEHb OCHOBHOM W JOMNOJHHUTEJBHOM JINTEPATYPHI,
HEOBXOJIMMOMU 1JIsA OCBOEHUA JUCHUITINHBI

Buo Obec-
Konuuecmeo
Haumenoeanue uzoanusn ani- IK3EMNIAPOB 6 neten-
Ne mus Gubnuomere. | MmO
(VIx, JIP, " (K3./
113, KP) 1. Yel.)
1 2 3 4 5
OcHoBHas JuTEpaTypa
1 | Tony6Gaes B. H. IIpoexTipoBanre aBTOMaTH3UPOBAHHBIX JIk
cucteM: yueoHoe nocodue. — bparck: ®I'6OY BO JIP 50 1
«bpl'Y», 2017. - 152 c. 113

JonoiHUTEIbHAS JIUTEPATYPA

2 | TomyGaeB B.H. [IpoekTupoBanue aBTOMaTH3NPOBAHHBIX
CHCTEM: METOJMYECKHE YKa3aHUs K BBITIOJHEHUIO KYPCO- KP 23 1
BOro npoekta. — bparck: U3n-so bpl'Y, 2017. — 69 c.

3 | Tomy6aeB B.H.OcHOBBI aBTOMaTH3UPOBAHHOTO MPOSKTHU-
posanust B cucreme AUtoOCAD: JTabopaTopHblii TpakTH- JIP 23 1
kyM. — bparck: M3a-Bo bpl'V, 2015. — 106 c.

4 | Tomybaes B.H. IIpoekTupoBaHre aBTOMaTH3NPOBAHHBIX

CHCTEM: METOJMUYECKHE yKa3aHUs K BHIIIOJTHEHHUIO IIPAKTHU- I13 23 1
yeckux pabot — bparck: M3x-Bo bpl'VY, 2017. —46 c.

5 ABTOMAaTH3AITNS TEXHOJIOTHIECKUX MPOIIecCcoB. Juruiom- KP
HOe IpoekTupoBanue. Yuednoe nmocodue. / B.H. Tomny0Ga- JIP 1
eB. — bparck: bpl'Y, 2010 —-97 c. 113

6 | 'puropeesa T.A., Tomybaes B.H. ABToMaTH3a1us TeXHO-
JIOTUYECKHX TPOIIECCOB M MPOU3BOJICTB; yueOHO-
MeToaudeckoe nocodue. — bparck: Uzn-so bpl'Y, 2017. —
107 c.

KP 24 1

8. HEPEYEHb PECYPCOB MH®OPMAINMOHHO - TEJEKOMMYHHKA-
HOUOHHOU CETHU «MHTEPHET» HEOBXOJAUMBIX AJISA OCBOEHUA AUCHU-
HHJINHbBI

1. DnexTpoHnHbIit kKatamor oubnmuorexku bpl'Y http://http:// irbis.brstu.ru/ CGl/irbis64r_15/
cgiirbis_64.exe?LNG=&C21COM=F&I121DBN=BOOK&P21DBN=BOOK&S21CNR=&Z21ID=

2. DnexkrponHas oudmuoreka bpI'Y http://ecat.brstu.ru/catalog

3. DeKTpoHHO-0MOIMOTEeYHAs cucTeMa «Y HUBepCUTeTCKast oubimoreka online»
http://biblioclub.ru

4. DnekTpoHHO-0MOMMOTeyHas cuctema «M3natenscTBo «Jlanpy http://e.lanbook.com

5. Undopmanmonnas cucrema "ExrHOE OKHO J0CTyNa K 00pa3oBaTebHBIM pecypcam”
http://window.edu.ru

6. Hayunas snektponnas 6ubnmoreka eLIBRARY.RU http://elibrary.ru

7. Yuusepcuretckas uapopmanrontas cucrema POCCUSA (YUC POCCHA)
https://uisrussia.msu.ru/

8. HanmonanbHas snektpoHHas oubdarorexka HOB http://xn--90ax2c¢.xn--plai/how-to-search

20


http://http/
http://ecat.brstu.ru/catalog
https://uisrussia.msu.ru/
http://нэб.рф/how-to-search

0. MeToanyecKue YKazaHusd 1J1s1 oﬁy'{amumxca 110 OCBOCHHMI0 JUCHUITJIMHBbI

9.1. Meroanueckue yKazaHMs I O0y4alOUIMXCH MO BBINOJHEHUIO J1a00paTOPHBIX
padoT/npakTUYecKUX padort

JlabGoparopHas padora Nel
OcHoBbl padoThl B cucteme AUtoCAD

Ilenb paboOThl: O3HAKOMJIEHME C OCHOBHBIMH 3JEMEHTaMHM HHTepdeiica MNporpamMmmel,
HACTPOMKaMHU IapaMeTpoB 4epTeka; MpUoOpeTeHHe HABBIKOB palOThI CO CIOSMU U CPEACTBaMU
dopmatupoBaHusi OOBEKTOB; U3yYCHHE MHCTPYMEHTOB JUIS CO3JIAHUS U PENAKTUPOBAHHS TEKCTO-
BBIX M pa3MEpHBIX CTUJIEH; CO3JaHMe 111a0JI0HA YepTerxKa.

3ajaHue: N3roTOBUTH IIA0JIOH YepTerKa.

I1opsAA0K BBINOJIHEHUS:

Ilepen TeM Kak MPUCTYNHTH K BBHITOJHEHHIO MOCEIYIONUX J1a00paTOPHBIX paboT HE0O0X0-
MO TOArOTOBUTH IIA0JIOH ueprexa gopmara A3, KOTOPbI OyAeT UCIOIb30BaThCs B JallbHEH-
meM. Jlnst aToro mocne 3amycka cuctembl AULOCAD u3 mynkra «@aiin r1aBHOTO MEHIO BhIOEpeM
komaHy «Co3aaTh» 1100 MIEIKHEM JeBOM KHONKON MBIIIH 10 KHONKE «C031aTh» HA MaHEIu UH-
ctpymeHToB «CTangaptHas» (puc. 1.1).

[Tocne noGaBneHuss HEOOXOAUMBIX TUIIOB JIMHUK MIa0JIO0H yepTexa OyaeT roToB AJis Jallb-
HEWIIIEero MCIOJIb30BaHMS M €r0 HY)KHO COXPaHHUTh CO CHEeNUAIbHBIM pacumpenueM *.dwt. UToOs
COXPaHMUTh YEPTEXK 3aMyCTUM KoMaHAy «COXpaHUTh Kak» U3 MyHKTa «@ailypy riaBHOrO MeH0. B
nosiBuBIIeMcs cranaapraoM st Windows-nipuiioxkenuit okHe B crincke « Tum ¢paiiaaz» Beioepem
nyHKT «IIla6sion yepTeska AUtOCAD (*.dwt)», a 3atem 3aganum yHUKaTIbHOE UM (aiina (B cTpo-
ke «Mms (aiina:»), nanpumep, «Format_A3.dwt» u coxpaHum ero B pabouyro IUPEKTOPHUIO.

dopma OTYETHOCTH:
Otyer mo nabopaTOpHOW pabOTE, CKPEIJICHHBI TUTYJIBHBIM JHCTOM. OTYeT HOKEH
CoJIepKaTh Ha3BaHUE PAOOTHI, 11€TTh, 33JJaHUE U PE3YNIbTAT BHITIOJHEHHS 3a/1aHNUS.

3aaHusl JUIs CaMOCTOSTENIbHOW PabOTHI:
[Ipenycmorpenst BU3 o6yuatomierocs.

PexoMeHnmanmu mo BBIMTOJHEHNIO 3aJaHUI M NONTOTOBKE K J1a00paToOpHOI padoTe:
O3HAaKOMUTBCS C TEOPETUYECKHMM MaTepHaioM, MPEICTaBICHHBIM B PEKOMEHYEeMbIX
UCTOYHWKAX 1.

PexomeHyeMbIe HICTOUHUKH
1 TOCT 21.208-2013. ABromaru3anusi TEXHOJOTHYECKUX TpoueccoB. OO0o3HaueHUS
YCIIOBHBIC TIPHOOPOB U CPECTB aBTOMATU3aUN B cxeMax.- MockBa, 2013. - 27 c.

OcHOBHas uTeparypa
1. Tony6aes B. H. IIpoekTupoBanue aBTOMaTH3MPOBAHHBIX CUCTEM: ydeOHOe mocobue. —
bparck: ®I'BOY BO «bpl'¥Y», 2017. - 152 c.

JlononHuTenpHAS IUTEPATYypa
1. ABroMaTH3aIysl TEXHOJOTMUYECKUX MPOLECcCcOB. [IUIIIOMHOE MPOEKTUpOBaHUE. YueOHOe
nocobue. / B.H. Tomy6aes. — bparck: bpl'Y, 2010 — 97 c.
2. TomyGaeB B.H.OcHOBBI aBTOMaTH3UPOBAaHHOTO MpoeKkTUpoBaHus B cucteme AutoCAD:
JlabGopaTtopHsrit mpakTukyM. — bparck: U3a-so bpl'Y, 2015. — 106 c.
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JlabopaTopnasi paGora Ne2
IHocTpoenune conpsizkeHU i

[{enb paboThI: MPUOOpETEHHNE HABBIKOB PabOTHl C OCHOBHBIMU KOMAaHJIAMHU MOCTPOEHUS U
pEeIaKTHPOBAHUS DJIEMEHTapHBIX 00beKTOB AutoCAD, pexumMamu OOBEKTHON TIPUBSI3KA U
BCIIOMOTaTeNIbHBIMU PEXKUMaMU YePUCHUS

3ajlaHue: U3y4UTh IOCTPOECHUE COTIPSIKEHUM.

JlaGopaTopHass paboTa NMPOBOAMUTCS B HHTEPAKTHBHOM BHUJIEC "NPOCKTHAs IEATEIBHOCTBH',
oOyyaronuecss MoJIy4aroT MHAUMBUAYAIbHbIE 33JaHUS Ha MPOEKTHUPOBAHHE ONPEACICHHOIO BHUIA
JeTalld W B TEUEHHE 3aHATHSA BBINOJHAIOT paboTy, MOJB3YICh Pa3IUYHBIMU HCTOYHUKAMU
uHpOpMaLnH.

[TopsA10K BBINOTHEHHUS:

Paccmotpum ocHOBHBEIE BO3MOKHOCTH rpadudeckoro penakropa AUtOCAD na nmpumepe mo-
CTPOEHUS TUIOCKUX KOHTYPOB, 00BOBI KOTOPBIX MPEJICTABIISIIOT COOO0M pa3IMyHbIe CONMPSHKEHUS TyT
OKPYKHOCTEH M OTPE3KOB MPSAMBIX JUHHUIA. YTOOB HauaTh pabOTy Ha OCHOBE pa3paboTaHHOTO mIal-
JIOHa co37aauM HOBBIM uepTex. ng ero cozmanusa mocne 3amycka AUtOCAD BoiineM B MyHKT
«®aiig» raaBHOro MeHI0 U BbiOepem u3 Hero komanny «Cosmarb». [lpu nmomoun nosBuUBIIErocs
okHa «Bp100op madmoHa» (puc. 1.2) ykaxkeM myTh K Hyx)HOMY Inabiony («Format_A3.dwt») u
Ha)KMeM KHONKY «OTKpPBITh». B pe3ynbraTe OyneT OTKPBIT HOBBIHM (aiii dyepTexa, coaepiKaiuii
OCHOBHYIO HAJIIIUCh, TEKCTOBBIE M pa3MEPHbBIE CTHIIU, CIIOM U TUIIBI TUHHMA.

[To oxoHUAHUIO MOCTPOEHUI OPOPMUM OCHOBHYIO HAIIHUCh YepTexka. Jis aToro mpeasapu-
TEIbHO pa30iiokupyeM 3a0iokupoBaHHbIl cioit «kFRAMEY. [lanee, ucnonb3yst MHOTOCTPOYHBIM
TEKCT, BIIMIIEM B COOTBETCTBYIOIIME MOJIS LITamMIa OCHOBHOW HaJMUCH HEOOXOAMMBbINH mmdp u
Ha3BaHue 1aboparopHOil padboTel. OMOpMIICHHBIA YEpPTEK COXpPAaHUM B PadOUYyI0 JTHUPEKTOPHIO,
Ha3HA4YMB eMy UM, Hanpumep, «Lab2.dwgy.

dopma OTYETHOCTH:
Otyer mo mnabopaTopHOW pabOTe, CKPEIJIEHHBIM TUTYJIBHBIM JHCTOM. OTYeT HOKEH
COJIepKaTh Ha3BaHUE PAOOTEHI, IIEJTh, 33JAHUE U PE3YJIHTAT BHITIOTHCHIS 33/ TaHUS.

3aaHusl JUIs CaMOCTOSITeNIbHOW PabOTHI:

IIpenycmorpenst BU3 o6yvaromerocs.

PexomeH1a1My 10 BBINOJIHEHHIO 3a/IaHUH U TOATOTOBKE K J1a00paTopHO pabore:

O3HAaKOMHUTBCS C TEOPETUYECKHMM MaTepHajioM, IPEJICTaBICHHBIM B PEKOMEHIYEMBbIX
HUCTOYHHKAX 1.

PekoMeH1yeMble HCTOYHUKH
1 TOCT 21.208-2013. ABromaru3amusi TEXHOJIOTHYECKHX mpoieccoB. OO0o3HAUYEeHUS
YCIIOBHBIC TIPHOOPOB U CPEJICTB aBTOMATU3alUN B cxeMax.- MockBa, 2013. - 27 c.

OcHOBHas MTeparypa
1. Tony6aes B. H. IIpoekTupoBanue aBTOMaTH3MPOBAHHBIX CHUCTEM: ydeOHOe mocobue. —
bparck: ®I'BOY BO «bpl'¥Y», 2017. - 152 c.

JlononHuTenbHAS IUTEPATYypa
1. ABroMaTH3aIysl TEXHOJOTMUYECKUX MPOLECCOB. [IUMIOMHOE MPOEKTUpOBaHUE. YueOHOe
nocobue. / B.H. Tony6aes. — bparck: bpl'Y, 2010 — 97 c.
2. Tomy6aeB B.H.OcHOBBI aBTOMaTH3UPOBAaHHOTO MpoeKkTUpoBaHus B cucteme AutoCAD:
JlaGopatopHsrii mpakTukyMm. — bpatck: M3a-Bo bpl'Y, 2015. — 106 c.
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JlabopaTopnasi paGora Ne3
OCHOBBI H30METPHYECKOT0 YePYCHHUS

[{enb paGoOTHL: MPHOOpPETEHNE HABBIKOB pa0OTHI ¢ H30METPHUYCCKUMHU N300pakeHUAMHU B AU-
toCAD, o3HakOMJIEHHE C HACTPOMKAMH H30METPUYECKOT0 pexuma dYepyeHHs M KOMaHAaMH,
UCIIOJIb3YEMBIMHU B JJAHHOM PEKUME

3ajilaHue: OCBOUTh U30METPUUYECKOE YEPUEHUE

JlaGopaTopHass paboTa MPOBOAMUTCS B HHTEPAKTHBHOM BHUJIEC "NPOCKTHAs IEATEIBHOCTH',
oOydaroruecs: MoiIy4aroT WHIUBUAYAIbHbIC 33/1aHUS HAa MPOCKTHPOBAHHE OINPEAENIEHHOTO BUIA
JeTald W B TEUEHHE 3aHATUSA BBINOJHAIOT paboOTy, MOJB3YICh Pa3IUYHBIMU HCTOYHUKAMU
uHpOpMaLnH.

[TopsAI0K BBINOJHEHUS:

K oxnoit u3 Bo3moxnoctelr AUtOCAD oTHOCHTCS BBITTOJIHEHHE H30METPUUECKUX YEPTEXKEH,
KOTOpBIE, SBJISISICH IJIOCKUMH PUCYHKaMU, IMUTUPYIOT TPEXMEpPHbIE MOCTpoeHUs. TakuM o0pazom,
TpeXMepHbIe 0OBEKTHI MOKHO MU300pa3UTh Ha IJIOCKOM YEpTeXe: MUl Ha HEro, MOKHO MOJyYUTh
OoJee-MeHee SICHOE MPEICTAaBICHHUE O MPOCTPAHCTBEHHON (hopMe OTOOPaKEHHBIX OOHEKTOB.

Nzomerpuueckas cucrema koopaunaT B AUtOCAD umeer Tpu riiaBHBIE OCH: OCh X HampaB-
nena nof yriom 30°, ock Z — oa yrimom 90°, a ocb Y — moa yriom 150°. CooTBETCTBEHHO MOCTPO-
€HUS BBIMIOJIHAIOTCS B OJHOW M3 TpeX M30METPUYECKUX IUIOCKOCTeH — B JIEBOM, B MPaBOW WIH B
BEpXHEM.

ITo okoHYaHUIO paboOTHI C MPUBEIECHHBIM YEPTEKOM, IPU TOMOIIM MHOTOCTPOYHOI'O TEKCTa
3aII0JIHAM €r0 OCHOBHYIO HAJIIUCh U COXPAHUM ero B (aitn ¢ umeHnem, Hanpumep, «Lab3.dwgy.

dopma 0TYETHOCTH:
Otuer mo nabopaTtopHOi paboOTe, CKPEIUICHHBIM THUTYIbHBIM JUCTOM. OTYET JOJKEH
cojJiepKaTh Ha3BaHUE PaOOTHI, 11EJTb, 3aJJaHNE U PE3YJIbTAT BHITTOJIHCHUS 3aJaHUs.

3ajaHus Ul CaMOCTOSTENIbHOW PAOOTHI:
IIpenycmorpenst BU3 o6yvaromerocs.

PexoMeHmannu 1o BEIDOJHEHUIO 3aJaHWil U IIOATOTOBKE K J1abopaTopHoOil paboTre:
O3HaKOMUTBCA C TEOPETUUECKHM MaTepuajoM, TMPEICTABIEHHBIM B PEKOMEHIYeMBIX
UCTOYHUKAX 1.

PexomeH1yeMble HICTOUHUKU
1 TOCT 21.208-2013. ABromarusamusi TEXHOJIOTMYECKHX mporeccoB. OO0o3HaueHUS
yCIIOBHBIE TPHUOOPOB U CPEACTB aBTOMATU3allUU B cxeMax.- MockBa, 2013. - 27 c.

OcHoBHast TuTepartypa
1. Tony6aes B. H. [IpoekTrpoBaHue aBTOMaTHU3MPOBAHHBIX CHCTEM: yyeOHOe mocolue. —
Bparck: ®I'bOY BO «bpl'Y», 2017. - 152 c.

JlonoHHUTENbHAS JIUTEPATypa
1. ABTromaTu3amus TEXHOJOTHYECKUX IMPOIeccoB. JIMIIIOMHOE MpOeKTUpOBaHUE. YUueOHOe
noco6wue. / B.H. Tony6aes. — bparck: bpI'Y, 2010 — 97 c.
2. TomybaeB B.H.OcHOBBI aBTOMaTH3UpOBAaHHOTO MpoeKkTHpoBaHus B cucteme AUtOCAD:
JlaGopatopHslii mpakTukym. — bpatck: M3a-Bo bpl'Y, 2015. — 106 c.
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JlabopaTopnasi padora Ne4
ITocTpoeHune NJI0CKOro KOHTypa

Lenp  paboTel: TpHOOpPETECHHWE  HABBIKOB  HCHodb30BaHus  komaHa  AUutoCAD,
MpeHA3HAYEHHBIX TOCTPOCHUSI 3ePKATBHBIX KOMUN OOBEKTOB, MOCTPOCHHUSI KPYTrOBBIX MAacCCHUBOB
00BEKTOB; M3yUYEeHUE MHCTPYMEHTOB JIJII HAHECEHHUS Pa3MEpPOB Ha YepTekKaX; 3aKpPEIUICHUE 3HAHUH,
MOJTYYEHHBIX TIPU BBITIOJTHEHUH MTPEABIIYIINX padoT.

3ajaHue: MOCTPOUTH TIIOCKUUA KOHTYP.

ITopsiioK BEINOJTHEHUS:

PaccmoTpum mocnenoBaTenbHOCTh ACHCTBHIA, HEOOXOIUMBIX AJIs MMOCTPOCHUS KOHTYpa Jie-
Taju, 1300paKeHHOTO Ha puc. 4.1.

Jli1st 3aKpeTUICHUs TTOJTyYCHHBIX HaBBIKOB, B CBOOOTHOM MECTE YepTeKa BBIYEPTUM H300pa-
JKEHHUE ellle OJIHOM JIeTanu, MPUBEIeHHON Ha puc. 4.13, 1 HaHeceM Ha HEero Bce HEOOXOIUMbIE pa3-
mepsl. [Tocie 3aBepieHus ueprexka U 3aloJTHCHUsI OCHOBHON HAJIIIMCH, COXPAHHM €0 B OT/ICIIbHBIHI
(aiia ¢ OCMBICTICHHBIM HMEHEM, Hanpumep, «Lab4.dwgy.

dopma 0TYETHOCTH:
Otuer mo nabopaTtopHOi paboOTe, CKPEIUICHHBIM THUTYIbHBIM JUCTOM. OTYET JOJKEH
COJIepKaTh Ha3BaHUE PAOOTHI, IIEJTh, 33JAHUE U PE3YJIHTAT BHITIOJTHCHHUS 3a/1aHUS.

3ajanus JUIsl cCaMOCTOSITEAILHOM pabOTHhL:
[Ipenycmorpenst BU3 obyuatomerocs.

PexoMeHmanmu 110 BEIDOJIHEHUIO 3aJaHWil U IIOATOTOBKE K J1adopaTopHoOil pabore:
O3HaKOMUTBCA C TEOPETUUECKHM MaTepuajioM, TMPEICTABIEHHBIM B PEKOMEHIYEeMBbIX
UCTOYHUKAX 1.

PexomeH1yeMble HICTOUHUKU
1 TOCT 21.208-2013. ABromarusamusi TEXHOJIOTMYECKHX mpoleccoB. OO0o3HaueHUS
yCIIOBHBIE TPHOOPOB U CPEJCTB aBTOMATU3allUU B cxeMax.- MockBa, 2013. - 27 c.

OcHoBHast TuTeparypa
1. Tony6aes B. H. [IpoekTupoBaHue aBTOMaTHU3UPOBAHHBIX CHCTEM: yuyeOHOe mocolue. —
bparck: ®I'6OY BO «bpl'¥», 2017. — 152 c.

JlonosHUTENbHAS IUTEPATypa
1. ABromaTu3amus TEXHOJOTHYECKUX MPOIeCCOB. JIUIUIOMHOE MPOEKTUpPOBaHUE. YUeOHOE
noco6wue. / B.H. Tony6aes. — bparck: bpI'Y, 2010 — 97 c.
2. Tomyb6aeB B.H.OCHOBBI aBTOMaTH3UpOBAaHHOTO MpoekTHpoBanus B cucteme AUtOCAD:
JlaGopatopHslii mpakTukym. — bpatck: M3a-Bo bpl'Y, 2015. — 106 c.

JlabopaTopnasi paGora NeS
ITocTpoenune B3auUMOCBS3aHHBIX H300paKeHUIl 00HEKTOB

[{enb paGOTHL: M3yYEHHE METOJIOB MOCTPOEHUSI B3aUMOCBS3aHHBIX M300pakeHUH JeTanel ¢
UCIIOJIb30BAaHUEM BCIIOMOTATENIbHBIX MPSAMBIX U METOI0B paboThI co mTpuxoBKkoil B AUtOCAD.

3a/laHue: TOCTPOUTH B3aMMOCBSA3aHHbIE N300paKeHNs 0O BEKTOB.

IlopsA10K BBIOIHEHNUS:

IIpy BBINTOIHEHUM PA3IMYHBIX MAIIUHOCTPOUTENBHBIX YEPTEKEU, KaK IPAaBUIIO, BOSHUKAET
HEOO0XOMMOCTh MCIIOJIb30BaHMs HECKOJBKUX B3aMMOCBS3aHHBIX M300paxeHHH. B kauectBe naH-
HBIX U300paKEHUI BBICTYIAIOT BUBI U Pa3pe3bl, MEX1Y KOTOPbIMH JOJDKHA CYIIECTBOBAThH IPOEK-
LIMOHHAs CBA3b.
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BeimonHuB Bce HEOOXOAMMBIC 0003HAYCHUS BHIOB W Pa3pe3oB, 4epe3 MHOTOCTPOUYHBIH
TEKCT HAIUIIEM CTPOKY TEXHHYECKHX TPEOOBAaHWI M 3allOJHAM OCHOBHYIO HAINMHUCH uepTexa. I1o-
Clle 3TOr0 COXpaHuM O(OPMIICHHBIH YepTeX B pabodyio JAUPEKTOPHIO, HATIPUMEP, O] MMEHEM
«Lab5.dwg».

PopMa OTYETHOCTHU:
Otuer mo naboparopHOW paboTe, CKPEIUICHHBIM THUTYJIbHBIM JUCTOM. OTYEeT JOKEH
coJiepKaTh Ha3BaHUE PaldOThI, 11T, 33JaHUE U PE3YJIbTAT BHITOIHEHUS 3a1aHUS.

3aj1aHus JUIsS CAMOCTOSTEIILHOM PabOTHI:
[Ipenycmorpenst BU3 obyvaromerocs.

PekoMeHamu 1o BBIMOJIHEHUIO 33JIaHUH ¥ MMOATOTOBKE K JIA0OpaTOpHOU paboTe:

O3HaKOMHTBCSI C TEOPETHYECKUM MAaTEpUAIOM, TPEACTABICHHBIM B PEKOMEHyEeMbIX
MUCTOYHHKAX 1.

PexomeH1yeMbie HCTOUHUKH

1 TOCT 21.208-2013. ABromaru3anusi TEXHOJOTHYECKHX IMporeccoB. O0o3HaueHUsS
yCIIOBHBIE TPUOOPOB U CPEACTB aBTOMATU3allUU B cxeMax.- MockBa, 2013. - 27 c.

OcHoBHas IuTeparypa
1. Tony6aes B. H. IIpoekTupoBanue aBTOMaTH3MPOBAHHBIX CHUCTEM: ydeOHOE mocodue. —
Bbparck: ®I'BOY BO «bpl'Y», 2017. — 152 c.

JlonosHUTENbHAS IUTEPATypa
1. ABromaTuzanus TEXHOJOTHMYECKUX IMpoIeccoB. JIUIMIOMHOE MPOEKTUpOBaHUE. YUueOHOe
noco6ue. / B.H. Tony6aes. — bparck: bpI'Y, 2010 — 97 c.
2. Tomyb6aeB B.H.OcHOBBI aBTOMAaTH3UPOBAaHHOTO MpoeKkTHpoBanus B cucteme AUtOCAD:
JlaGopatopHslii mpakTukym. — bpatck: M3xa-Bo bpl'Y, 2015. — 106 c.

JlabopaTopnasi pabora Ne6
OcHoBbI paGoThI ¢ TBEPAOTEIbHBIMH MOJEJISIMU

Lenp paboThl: M3yYyeHHWE KOMAHJ TMOCTPOCHHUS THUIOBBIX TBEPIOTEIBHBIX MPUMHUTHBOB,
IIOCTPOEHUSL TEJI Ha OCHOBE HCIOJIb30BAHMUSA IUIOCKMX KOHTYPOB, O3HAaKOMIICHHE C KOMAaHAaMH
peIaKTUPOBAHUS TBEPIOTEIBHBIX OOBEKTOB.

3ajiaHye: OCBOUTH TBEPJIOTEIBHOE MOJECIUPOBAHUE.

ITopsitoK BEINOJTHEHUS

Hecmotpst Ha 10O, 9To AUtOCAD miperMyIiecTBEHHO OPHEHTHPOBAaH Ha PaboTy ¢ JAByMep-
HBIMH YepTEeKaMH, B HEM IPEIyCMOTPEH OoraThlii HAOOP MHCTPYMEHTOB, HEOOXOIUMBIX AJISI MOJ-
HOILIGHHOM paboThI C TPEXMEPHBIMU T€OMETPUUECKUMU MOJIEIISIMH.

AutoCAD monnep>KuBaeT TpU TUIA TPEXMEPHBIX MOJENEH: KapKacHbIe, TOBEPXHOCTHBIE U
TBEPAOTCIILHEIC. Ka>1<)151171 N3 HUX 06J1a)1aeT OIMPECACIICHHBIMHA JOCTOMHCTBAMU U HEAOCTAaTKAMMU. 21.]'[5{
MoJIeJIel KaKJIOTo TUIIA CYIIECTBYET CBOSI TEXHOJIOTHS CO3aHUS U PEIaKTUPOBAHHUS

Jlnist IpUBEICHUST MOJICIH JICTAIM K CBOEMY OKOHYATEIIbHOMY BHJy TIOCPEICTBOM KOMaHIbI
«ConpsizkeHUsD» BBITOJHUM CKPYTJICHHS PainycoM 3 MM Ha BCEX MPSMOIMHEHHBIX KPOMKAX BEpX-
HEl MJIOCKOCTH OCHOBAHMWS JCTAIM U Ha BCEX KpOoMKax pebep aeranu. [locie 3TOro 3aBeplicHHas
MOJIEh AETaNM JOJKHA BBIMISJAETh TaK, Kak Moka3aHo Ha puc. 6.29. [lonydyeHHyr0 MoAenb coxpa-
HUM B OTJIeJIbHBIN (aitn nog umeHnem «Lab7b.dwgy.

Popma OTYETHOCTH:
Otyer mo mnabopaTopHOW pabOTe, CKPEIJICHHBIM TUTYJIBHBIM JHCTOM. OTYeT HOKEH
CoJlepKaTh Ha3BaHUE PAOOTHI, 1€, 33JAHUE U PE3YNIbTAT BHITIOTHEHUS 3a/1aHUS.
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3aZ[aHI/I$I AJIA CaMOCTOSTEILHOU DaGOTBI:
[IpenycmoTrpensr BU3 oGyuaromierocs.

PexoMeHnmanmy 1o BEIDOJHEHUIO 3aJaHNi U IIOATOTOBKE K JlabopaTopHoil pabore:
O3HaKOMUTBCA C TEOPETUYECKUM MAaTepuajgoM, MPEJICTABICHHBIM B PEKOMEHIYEMbIX
UCTOYHHKAX 1.

PexomeHIyeMbie HCTOUHUKH
I TOCT 21.208-2013. Apromarusanusi TEXHOJIOIMYECKHMX MpolueccoB. OO0o03HaueHUs
YCJIOBHBIC TIPUOOPOB M CPEJICTB aBTOMATHU3aIlUU B cxeMax.- Mocksa, 2013. - 27 c.

OcHoBHas muTeparypa
1. Tony6aes B. H. IIpoekTupoBanue aBTOMaTH3UPOBAHHBIX CHUCTEM: ydeOHOe mocolue. —
bparck: ®I'BOY BO «bpl'¥Y», 2017. - 152 c.

JlonoTHUTEIbHAS JIUTEPATYPa
1. ABromaTu3anus TEXHOJOTHMYECKUX MpPOIEeccoB. JIUIMIOMHOE MPOEKTUpPOBaHUE. YUueOHOe
noco6ue. / B.H. Tony6aes. — bparck: bpI'Y, 2010 — 97 c.
2. Tomyb6aeB B.H.OcHOBBI aBTOMaTH3UPOBAaHHOTO MpoeKkTUpoBanus B cucteme AUutoCAD:
Jlaboparopusrii npaktukym. — bpatck: M3a-so bpl'Y, 2015. — 106 c.

IIpakTuyeckasi padora Nel
CucremMa BeHTHISIHY C PeryJUPOBAHNEM TeMIIEPATYPhI MPUTOYHOI0 BO3yXa

[lenb paOoOTHI: MONYYEHHE MPAKTUYECKUX HABBIKOB B IPOEKTUPOBAHMU OOBEKTOB TEILIO-
SHEPIreTUKH.

3aznanue: Pa3paboTaTh MpOEKT aBTOMAaTH3allMM 33JaHHOM CHCTEMbl BEHTWJISILIMU: CUCTEMa
BEHTWISILIMM C PETYJIUPOBAHUEM TEMIIEpATyphl IPUTOYHOIO BO3yXa. BBINOIHEHHE TPOEKTa PEKO-
MEHAYETCs] HauaTh C U3y4YEHUs HOPMAaTUBHBIX TPeOOBaHUI K aBTOMATU3allMK CUCTEM BEHTHISLIUU U
KOH/IMIIMOHUpPOBaHUs Bo3ayxa [3]. Pacxoa TemoHocuTens Ha TEIUIOCHAOXKeHHE KajlopudepHOi
ycTaHoBkH 2,0 T/4.

1 McxoaHble JaHHbIE 115 MPOCKTHUPOBAHUSA

1.1. Kpamxas xapakmepucmuka cucmemol

[IpurouHass BEHTWJISALMOHHAs YCTAaHOBKA C PEryJIMPOBAHUEM TEMIIEPATyphl MPUTOYHOTO
BO3/yXa IIyTEM YIIpaBJICHUS [10/1a4eil TEMJIOHOCUTENSI B BO3JyXOHarpeBaTelb.

1.2 Obocnosanue pazpabomku agmomMamu3ayuy CUcCmemsvl 6eHMUTIAYUU

[TpoekT aBTOMaTH3aIMK pa3paboTaH B COOTBETCTBUU C TpeOoBanusimu [1] u [3].

Cornacho 1. 9.6 [3] ypoBeHb aBTOMATHU3aLUU M KOHTPOJISI CUCTEM BBIOpAaH B 3aBUCHMOCTHU
OT TEXHOJOTHYECKHUX TPeOOBaHUI U IKOHOMUYECKON 11€71€CcO00pa3HOCTH.

JlJ11 MECTHOTO KOHTPOJISl TapaMeTPOB TEIJIOHOCUTENS U BO3AyXa cornacHo 1. 9.7 [3] npeny-
CMOTpPEHBI:

- TepMOMeTpHI (4) 1 MaHOMETpHI (3) TS U3MEPEHUs TEMITEPATYPhl U TaBJICHUS TEIIOHOCH-
TEJIsl B TIOIAIOIIEM M 00paTHOM TPyOOIIpOBOIAX;

- TEPMOMETPHI (2) UId U3MEPEHUsI TeMIIEPaTyphbl HAPYKHOTO, TIPUTOYHOT'O BO3/yXa U TEM-
nepaTypbl BO3/1yXa B KOHTPOJIHHOM MTOMEIEHUH.

[TpuGopsl TUCTAHIIMOHHOTO KOHTPOJIS MPEAyCMOTPEHBI Ul M3MEPEHHMsS OCHOBHBIX Iapa-
METpOB pabOThI CHCTEMBI: TeMIIepaTyphl (5) U JaBieHus TeruioHocuTeNs (6) u TeMneparypsl Mpu-
TOYHOTO Bo3ayxa (7).

Popma OTYETHOCTH:
OT4eT Mo MPAaKTHYECKOH paboTe, CKPEIICHHBIM TUTYJIbHBIM JHCTOM. OTYeT J0JDKeH
CoJIepKaTh Ha3BaHUE PAOOTHI, 1€, 3aJAHUE U PE3YJIbTAT BHITIOTHEHUS 3a1aHUS.
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3aZ[aHI/I$I AJIA CaMOCTOSTEILHOU DaGOTBI:
[IpenycmoTrpensr BU3 oGyuaromierocs.

PexoMeHanuy 0o BEINOTHEHUIO 3aJaHUI U ITIOATOTOBKE K IPAKTHYECKOH paboTe:
O3HAaKOMHUTBCS C TEOPETUYECKHMM MAaTEpPHAOM, MPEICTAaBICHHBIM B PEKOMEHYyEeMbIX
WCTOYHUKAX 1, 2.

PekoMeHnyeMble HCTOUYHUKH

I TOCT 21.208-2013. Apromarusanusi TEXHOJIOIMYECKHMX MpolueccoB. OO0o03HaueHUs
YCJIOBHBIC TIPUOOPOB M CPEJICTB aBTOMATHU3aIlUU B cxeMax.- Mocksa, 2013. - 27 c.

2. CHull 2.04.05-91. Otonnenwue, BeHTHIsAMS, KoHauionuposanue /I'occrpoit CCCP. -
M.: HATII I'occTpost CCCP, 1988.-64 c.

OcHoBHas muTeparypa
1. Tony6aes B. H. IIpoekTupoBanue aBTOMaTH3MPOBAHHBIX CHUCTEM: ydeOHOE mocobue. —
Bbparck: ®I'BOY BO «bpl'Y», 2017. — 152 c.

JlononHuTenbHas AUTEPATYpA
1. ABromaTu3anus TEXHOJOTHYECKUX MPOIeCCOB. JUIUIOMHOE MPOEKTUpPOBaHUE. YUueOHOe
noco6ue. / B.H. Tony6aes. — bparck: bpl'Y, 2010 — 97 c.
2. Tony6aes B.H. [IpoexTupoBanmne aBTOMaTH3UPOBAHHBIX CHCTEM: METOJIMYECKHE YKa3a-
HUS K BBIMIOJHEHUIO MpakTuyeckux padbot — bpatck: Uzn-Bo bpl'Y, 2017. — 46 c.

IIpakTuyeckasi pa6ora Ne2
CucremMa BeHTHISIHHY C PeryJIMPOBAHNEM MOCTOSIHHOI TeMIepaTypbl BO31yXa
B MOMeIIeHUH

[{enh pabOTHI: MONYYEHHE MPAKTUYECKUX HABBIKOB B MPOEKTUPOBAHMU OOBEKTOB TEILIO-
OHEPTeTHKH.

3ajmanue: PazpaboTaTh MpOEKT aBTOMAaTH3allMK 33JaHHON CHCTEMBbI BEHTHJIALIUU: CUCTEMa
BEHTWISIIIAK C PETYJIMPOBAHUEM TOCTOSIHHOW TEMIIEpaTyphl BO3/IyXa B MOMENICHUH. BhIOIHEHNE
MPOEKTa PeKOMEHYeTCsl HauaTh ¢ U3yU4eHHUs HOPMATUBHBIX TpeOOBAaHUI K aBTOMAaTH3aI[UU CUCTEM
BEHTWISALIMY U KOHIUIIMOHUPOBAHUs Bo3nyxa [3].

1 McxoaHble JaHHbIE 115 MPOCKTHPOBaAHUSA

1.1. Xapaxmepucmuka cucmemul 6eHMUNAYUU

IIputo4Has cuctemMa BEHTUISLMM C PETYIMPOBAHUEM TEMIEPATYpPhl BO3yXa B IOMEIIEHUN
MyT€M U3MEHEHUS M0/1auyl TEIJIOHOCUTENIS B BO3TyXOHAarpeBarTesb.

1.2 ObocHosanue pazpabomru asmomMamu3ayuy CUCmemMbl 6eHMUNAYUU

[TpoekT aBTOMaTH3aIMK pa3paboTaH B COOTBETCTBUU ¢ TpeOoBanusmu [1] u [3].

Cornacho 1. 9.6 [3] ypoBeHb aBTOMATHU3aLUU M KOHTPOJISI CUCTEM BBIOpAaH B 3aBUCHMOCTHU
OT TEXHOJOTHYECKHUX TPeOOBaHUI U IKOHOMUYECKOMN 11€71€CO00pa3HOCTH.

JUJ11 MECTHOTO KOHTPOJISl TapaMeTPOB TEIJIOHOCUTENS U BO3yXa coryiacHo 1. 9.7 [3] npeny-
CMOTpPEHBI:

- TepMOMETpHI (4) 1 MaHOMETPHI (3) A U3MEPEHUsT TeMIIEpaTyphl U JaBIEHHS TEIIIOHOCH-
TEeJIsl B TIOIAIOIIEM M 00paTHOM TPyOOIIpOBOIAX;

- TEPMOMETPHI (2) A7 U3MEPEHUsI TEMIIEPATypPbl HAPYKHOTO, TEMIIEPATYphl BO3yXa MOCIIE
Kajopudepa, IPUTOYHOTO BO3AYyXa U TEMIEPATyphl BO3AyXa B KOHTPOJIHHOM IOMELIEHUH.

[TpuGopsl TUCTAaHIIMOHHOTO KOHTPOJIS MPEITyCMOTPEHBI Uil M3MEPEHHs OCHOBHBIX Mapa-
METPOB pabOThl CUCTEMBI: TeMIEpaTypsbl (5) U 1aBIeHUS TEIUIOHOCUTENS (6) U TeMIepaTypbl BHYT-
pennero Bozayxa (7).

Dopma OTYETHOCTH:

OTueT TO MNpPaKTHUECKOW paboOTe, CKPEIUIEHHBIH TUTYIBHBIM JIUCTOM. OT4YeT JOJDKEH
coJiepKaTh Ha3BaHUE PadOThI, 1€JIb, 33/1aHUE U PE3YJIbTAT BBIIOJIHEHUS 3a0aHU.
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3aZ[aHI/I$I AJIA CaMOCTOSTEILHOU DaGOTBI:
[IpenycmoTrpensr BU3 oGyuaromierocs.

PexoMeHmamy 1o BBITOJTHESHUIO 33JaHUI 1 ITOATOTOBKE K IPaKTHYECKON padoTe:
O3HaKOMUTBCA C TEOPETUYECKUM MAaTEepUajgoM, TMPEJICTABICHHBIM B PEKOMEHIYEMbIX
HCTOYHMKaX 1, 2.

PekoMeHnyeMble HCTOUYHUKH

I TOCT 21.208-2013. Apromarusanusi TEXHOJIOIMYECKHMX MpolueccoB. OO0o03HaueHUs
YCJIOBHBIC TPUOOPOB M CPEJICTB aBTOMATH3aIlUU B cxeMax.- Mocksa, 2013. - 27 c.

2. CHull 2.04.05-91. Otonnenwue, BeHTHIsANMS, KoHauionuposanue /I'occrpoir CCCP. -
M.: HATII I'occTpost CCCP, 1988.-64 c.

OcHoBHas muTeparypa
1. Tony6aes B. H. IIpoekTupoBanue aBTOMaTH3MPOBAHHBIX CUCTeM: ydeOHOe mocolue. —
Bbparck: ®I'BOY BO «bpl'Y», 2017. — 152 c.

JlononHuTenbHas AUTEPATYpA
1. ABromaTuzanus TEXHOJOTHMYECKUX IMpOIeccoB. JUIMIOMHOE MPOEKTUpOBaHUE. YUueOHOe
noco6ue. / B.H. Tony6aes. — bparck: bpl'Y, 2010 — 97 c.
2. Tony6aes B.H. [IpoexTupoBanue aBTOMaTH3UPOBAHHBIX CHCTEM: METOJIMYECKHE yKa3a-
HUS K BBIMIOJHEHUIO MpakTuyeckux padbot — bpatck: Uzn-Bo bpl'Y, 2017. — 46 c.

IIpakTuyeckasi pa6ora Ne3
BeHTUISIUMOHHAS cCCTEeMA ¢ PelUPKYJasieii BHITSIKHOTO BO31yXa

[lenb paOoOTHI: MONYYEHHE NMPAKTUYECKUX HABBIKOB B NMPOEKTHPOBAHMU OOBEKTOB TEILIO-
DHEPrETHUKHU.

3ananue: Pa3paborarh MpoeKkT aBTOMATHU3AlMK 33JaHHON CHUCTEMbl BEHTUJISILIMU: BEHTUJIS-
LIMOHHAs CUCTEMA C PELUPKYIISIUEN BBITSYKHOTO BO3AyXa. BhINONHEHNE NPOEKTa pPEKOMEHAYETCS
HA4aTh C U3yYEHHs] HOPMATUBHBIX TPeOOBaHMI K aBTOMATHU3allMM CUCTEM BEHTUJISIIUN M KOHIUIIH-
OHMpOBaHMA Bo3ayxa [3].

1 UcxoaHble 1aHHBbIE 1/ NPOEKTHPOBAHMSA

1.1. Xapaxmepucmuka cucmemvl eHmunayuu

[IpuTouHasi BEHTHJIAIIMOHHAS YCTAHOBKA C PEIUPKYISIIIUEH BHYTPEHHETO BO3AyXa /10 Kajlo-
pudepa ¢ peryanupoBaHHEM TeMIIEpaTypbl BO3AyXa B MPUTOYHOM BO3AYXOBOJE WM BO3AyXa B MO-
MEIIEHUH MyTEM IOCJIEI0BATEILHOTO YIIPABICHUS 3aCIOHKAaMH U TOJauel TETUIOHOCHUTENS B BO3-
JlyXOHArpeBaTellb.

1.2 Obocnosanue pazpabomku asmomamuzayuu CUCmembvl 6eHMULAYUU

[Ipoekt aBTOMaTH3aIIUHU pa3paboTaH B COOTBETCTBHUH ¢ TpeOoBaHusimu [1] u [3].

Cornacho 1. 9.6 [3] ypoBeHb aBTOMAaTH3allMU M KOHTPOJISI CUCTEM BBIOpAH B 3aBUCHMOCTHU
OT TEXHOJOTHYECKHUX TPEOOBAHMI U YKOHOMHUYECKOM 11e71ecO00pa3HOCTH.

JIJ1st MECTHOTO KOHTPOJIS TapaMeTPOB TETUIOHOCUTEISI M BO3yXa corjiacHo 1. 9.7 [3] mpeny-
CMOTPEHBI:

- TEpMOMETPHI (4) 1 MaHOMETPHI (3) JUTsl UBMEPEHUST TeMIEPaTyphl U JABJICHUS TEIJIOHOCH-
TeJsl B MOJAIOIIEM U 00paTHOM TpyOOmpoBoAax;

- TEPMOMETPHI (2) Ak U3MEpPEHUs TeMIepaTyphl HAPYKHOTO, TPUTOUYHOTO, PEIUPKYIISIIN-
OHHOT'O BO3/yXa U TEMIEPATyphl BO3AyXa B KOHTPOJbHOM MTOMEIIEHUHU.

[Tpubophl MUCTAaHIIMOHHOTO KOHTPOJISA TPEIYCMOTPEHBI JJII U3MEPEHHUS OCHOBHBIX Mapa-
METPOB PabOThI CUCTEMBI: TeMIepaTyphl (5) u AaBlieHUs TeIUIOHOCUTENs (6) U TeMrepaTypbl MpH-
TOYHOTO Bo3ayxa (7).
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Popma OTYETHOCTH:
OT4eT Mo NPaKTHYECKOH paboTe, CKPEIICHHBIM TUTYJIbHBIM JHCTOM. OTYeT J0JDKEH
CoJlepKaTh Ha3BaHUE PAOOTHI, 11T, 33JaHUE U PE3YJIbTAT BHITIOTHEHHS 3a/1aHNUS.

3ajiaHus AJ19 CAMOCTOSTEIILHON paOOTHI:
[Ipenycmotrpensr BU3 oGyuaromierocs.

PexoMeHmamy 1o BBITOJTHESHUIO 33IaHUI 1 TOATOTOBKE K IPAKTHYECKON padoTe:
O3HaKOMUTBCA C TEOPETUYECKUM MAaTepUuajoM, TMPEJICTABICHHBIM B PEKOMEHIYEMbIX
HCTOYHMKaX 1, 2.

PekoMeHiyeMble HCTOUYHUKH

I TOCT 21.208-2013. Apromarusanusi TEXHOJIOIMYECKHMX MpolueccoB. OO0o03HaueHUs
YCJIOBHBIC TIPUOOPOB M CPEJICTB aBTOMATHU3aIlUU B cxeMax.- Mocksa, 2013. - 27 c.

2. CHulI 2.04.05-91. Otonnenwue, BeHTHIsAMS, KoHqumonuposanue /I'occrpoit CCCP. -
M.: UTII I'occrposs CCCP, 1988.-64 c.

OcHoBHas uTeparypa
1. Tony6aes B. H. IIpoekTupoBanue aBTOMaTH3MPOBAHHBIX CHUCTeM: ydeOHOE mocoOue. —
Bbparck: ®I'BOY BO «bpl'Y», 2017. - 152 c.

JlononHuTenbHas AUTEPATYpA
1. ABromaTu3anus TEXHOJOTHYECKUX IMPOIeCcCOB. JIUIUIOMHOE MPOEKTUPOBaHUE. YUueOHOe
noco6ue. / B.H. Tony6aes. — bparck: bpI'Y, 2010 — 97 c.
2. Tony6aes B.H. [IpoexTupoBanmne aBTOMaTH3UPOBAHHBIX CHCTEM: METOIMYECKHE YKa3a-
HUS K BBINIOJHEHUIO MpakTuyeckux pabot — bpatck: Uzn-Bo bpl'Y, 2017. — 46 c.

IIpakTnyeckas padora Ned
IIpuToyHasi BeHTWJIALMOHHASI YCTAHOBKA C BO3lyXOHarpeBartejeM U BO31yX00XJaguTesIeM

[lens paboThI: MOJyYEHHE MPAKTUYECKUX HABBIKOB B MPOCKTUPOBAHHH OOBEKTOB TEILIO-
SHEPreTUKHU.

3amanue: Pa3paboTaTh MPOEKT aBTOMATU3AIMH 33JaHHON CUCTEMbl BEHTWIALIMH: TPUTOYHAS
BEHTWISALIMOHHAs YCTAHOBKAa C BO3JYXOHArpeBaTeJeM M BO3AYXO0OXJaauTeseM. BrimogHeHue npo-
€KTa PEKOMEH]IyeTCsl HayaTh C U3YYCHHUSI HOPMATUBHBIX TPEOOBAHMI K aBTOMATHU3aI[UU CUCTEM BEH-
TUJISILMU U KOHIUIMOHUPOBAHMS Bo3ayxa [3].

1 UcxoaHble JaHHBbIE 1/l TPOEKTHPOBAHUA

1.1. Xapaxmepucmuka cucmemvl 6eHmMUIAYUU

[IpuTouyHasi BEHTUJISILIMOHHASL YCTAHOBKA C BO3/JyXOHAarpeBaTeseM JUIsl XOJIOJAHOIO Nepuojaa
roJia ¥ BO31yXO0O0XJIaJUTEIEM JJIsl TEIJIOr0 NepHo/a roja.

1.2 Obocnosanue paspabomku asmomamusayuu CUCmeMbl GeHMUIAYUU

[Ipoekt aBTOMaTH3aIIMU pa3paboTaH B COOTBETCTBHUH ¢ TpeOoBaHusimu [1] u [3].

Cornacho 1. 9.6 [3] ypoBeHb aBTOMAaTH3aIl[MH U KOHTPOJISI CUCTEM BBIOpAaH B 3aBUCHUMOCTH
OT TEXHOJIOTHUECKUX TPEOOBAaHUI U IKOHOMUYECKOH 11eI€CO00Pa3HOCTH.

JIJ1st MECTHOTO KOHTPOJIS ITapaMeTPOB TETUIOHOCUTENS M BO3IyXa coryiacHo 1. 9.7 [3] mpemy-
CMOTPEHHI :

- TepMOMeETPHI (4) 1 MaHOMETPHI (3) [UId U3MEPEHUsT TEMIEePaTyphl U JaBJICHHS TETJIOHOCHU-
TeJsl B MOJAIOIIEM U 00paTHOM TpyOOmpoBoAax;

- TEpMOMETPHI (2) Ul U3MEpPEHUs] TEMIIEpaTypbl HAPY>KHOTO, IPUTOYHOTO U TeMIIepaTyphl
BO3/1yXa B KOHTPOJIbHOM IOMEIEHUH.

[Tpubops! TUCTAHIIMOHHOTO KOHTPOJIS MPEIyCMOTPEHBI AJIi U3MEPEHHUS OCHOBHBIX Iapa-
METPOB pabOTHI CHCTEMBI: TEMIIEPaTyphl (5) U AaBJICHUs TETUIOHOCUTENS (6) U TeMIepaTypsl MpH-
TOYHOTO Bo3ayxa (7).
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Popma OTYETHOCTH:
OT4eT Mo NPaKTHYECKON paboTe, CKPEIJICHHBIM TUTYJIbHBIM JHCTOM. OTYeT I0JDKeH
CoOJIepKaTh Ha3BaHUE PAOOTHI, 11T, 33JAHUE U PE3YJIbTAT BHITIOTHEHHUS 3a/1aHUS.

3ajiaHus AJ19 CAMOCTOSTEIILHON paOOTHI:
[Ipenycmotrpensr BU3 oGyuaromierocs.

PexoMeHmamy 1o BBITOJTHESHUIO 33IaHUI 1 TOATOTOBKE K IPAKTHYECKON padoTe:
O3HaKOMUTBCA C TEOPETUUYECKUM MAaTEepUajoM, TMPEJICTABICHHBIM B PEKOMEHIYEMbIX
HCTOYHMKaX 1, 2.

PekoMeHiyeMble HCTOUYHUKH

I TOCT 21.208-2013. Apromarusanusi TEXHOJIOIMYECKHMX MpolueccoB. OO0o03HaueHUs
YCJIOBHBIC TIPUOOPOB M CPEJICTB aBTOMATHU3aIlUU B cxeMax.- Mocksa, 2013. - 27 c.

2. CHull 2.04.05-91. Otomnnenwue, BeHTHIsAMS, KoHauionuposanue /I'occrpoir CCCP. -
M.: UTII I'occrposs CCCP, 1988.-64 c.

OcHoBHas uTeparypa
1. Tony6aes B. H. IIpoekTupoBanue aBTOMaTH3MPOBAHHBIX CHUCTeM: ydeOHOE mocoOue. —
Bbpatck: ®I'BOY BO «bpl'¥», 2017. — 152 c.

JlononHuTenbHas AUTEPATYpA
1. ABromaTuzanus TEXHOJOTHMYECKUX MPOIecCcoB. JUIMIOMHOE MPOEKTUpPOBaHUE. YUeOHOe
noco6ue. / B.H. Tony6aes. — bparck: bpI'Y, 2010 — 97 c.
2. Tony6aes B.H. [IpoexTupoBanmne aBTOMaTH3UPOBAHHBIX CHCTEM: METOIMYECKHE YKa3a-
HUS K BBIMIOJHEHHIO MpakTuyeckux pabot — bpatck: Uzn-Bo bpl'Y, 2017. — 46 c.

IIpakTnyeckas padora NeS
BeHTHJISINMOHHAS CHCTeMA ¢ YTHJIM3aliell Teria BHITSZKHOT0 BO31yXa

[lens paboThl: MOJyYEHHE MPAKTUYECKUX HABBIKOB B MPOCKTUPOBAHHH OOBEKTOB TEIIO-
SHEPreTUKHU.

3amanue: Pa3zpaboraTh MpoeKT aBTOMATU3AIMK 33JJaHHON CHCTEMBbl BEHTHJISIIIMU: BEHTHIIS-
LMOHHAsl CUCTEMa C YTHJIM3allMel TeIia BBITSKHOTO BO3/lyXa. BhIMOIHEHHE MPOEKTa PEKOMEHAY-
€TCsl HauaTh ¢ U3YYCHHS] HOPMATUBHBIX TPEOOBAaHUM K aBTOMATU3AIMKM CUCTEM BEHTIJISIIIUU U KOH-
JULAOHUPOBaHUS Bo3ayxa [3].

1 UcxoaHble JaHHbIE 1/ NPOEKTHPOBAHMSA

1.1. Xapaxmepucmuka cucmemvl 6eHmMUIAYUU

[IputoyHasi BEHTHJIALIMOHHASI YCTAHOBKA C BO3yXOHArpeBaTejieM M TEeIUIOYTHIM3aTOPOM C
HEUTpaTbHOU 30HOW MEX1y paboTOoi BO3AyXOHArpEeBaTENsl U 3aCIOHOK Ha TETUIOYTHUIIH3aTOPE.

1.2 Obocnosanue pazpabomku agmomamuzayuu CUcmemvl 6eHMULAYUU

[Ipoekt aBTOMaTH3aIIUHU pa3paboTaH B COOTBETCTBHUH ¢ TpeOoBaHusimu [1] u [3].

Cornacho 1. 9.6 [3] ypoBeHb aBTOMAaTH3aI[MH M KOHTPOJISI CUCTEM BBIOpaH B 3aBUCHUMOCTH
OT TEXHOJIOTHUECKUX TPEOOBAaHUI U IKOHOMUYECKOH 11e1€CO00Pa3HOCTH.

JIJ1st MECTHOTO KOHTPOJIS TTapaMeTPOB TETUIOHOCUTEISI M BO3yXa corjiacHo 1. 9.7 [3] mpeny-
CMOTpPEHBI:

- TepMOMETPHI (4) 1 MaHOMETPHI (3) A U3MEpPEHUsT TeMIepaTyphl U J1aBIE€HUS TEIUIOHOCH-
TeJsl B MOJAIOIIEM U 00paTHOM TpyOOmpoBoOAax;

- TEpMOMETPHI (2) 71T U3MEPEHUsI TEMIIEPATYPhl HAPYKHOTO, MPUTOYHOTO U TEMITEPATypPhI
BO3/1yXa B KOHTPOJIHHOM IOMEIIEHUH.

[TpubGopsl TUCTAHIIMOHHOTO KOHTPOJIS MPEIYCMOTPEHBI AJIi U3MEPEHHUS OCHOBHBIX Iapa-
METPOB pabOThI CUCTEMBI: TEMIIEPATYPHI (5) U TaBIEHUS TEIUIOHOCHUTENS (6) ¥ TeMIepaTyphl BHYT-
penHero Bozayxa (7).
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Popma OTYETHOCTH:
OT4eT Mo NPaKTHYECKOH paboTe, CKPEIICHHBIM TUTYJIbHBIM JHCTOM. OTYeT J0JDKEH
CoOJIepKaTh Ha3BaHUE PAOOTHI, 11T, 33JAHUE U PE3YJIbTAT BHITIOTHEHHUS 3a/1aHUS.

3ajiaHus AJ19 CAMOCTOSTEIILHON paOOTHI:
[Ipenycmotrpensr BU3 oGyuaromierocs.

PexoMeHgamy 1o BBITOTHESHUIO 33IaHUI 1 IMTOATOTOBKE K MPAKTHYECKON padoTe:
O3HaKOMUTBCA C TEOPETUUYECKUM MAaTEepUajoM, TMPEJICTABICHHBIM B PEKOMEHIYEMbIX
HCTOYHMKaX 1, 2.

PekoMeH1yeMbIe UCTOUHUKHI

1 TOCT 21.208-2013. ApBroMaru3aius TEXHOJOTUYECKHX TpoieccoB. OOo03HaAYCHUS
YCIIOBHBIC IPHOOPOB U CPEACTB aBTOMATU3alUU B cxeMax.- MockBa, 2013. - 27 c.

2. CHulI 2.04.05-91. Otomienue, BeHTUIAMA, KoHAUIIMOHHpoBanue /I"occtpoit CCCP. -
M.: QUTTII TI'occtpost CCCP, 1988.-64 c.

OcHoBHas uTeparypa
1. Tony6aes B. H. IIpoektupoBanue aBTOMaTH3MPOBAHHBIX CHUCTeM: ydeOHOe mocobue. —
Bbparck: ®I'BOY BO «bpl'Y», 2017. - 152 c.

JlononHuTenpHas IMTeparypa
1. ABTomaru3anMs TEXHOJOTMYECKUX IPOoIeccoB. [IMIIIOMHOE MPOEKTHpOBaHHE. YueOHOoe
noco6wue. / B.H. Tomy6aes. — bparck: bpI'Y, 2010 — 97 c.
2. Tonybaes B.H. [IpoekTupoBaHre aBTOMaTH3UPOBAHHBIX CUCTEM: METOJIMYCCKHE yKa3a-
HUS K BBIIIOJHEHUIO MpakTuyeckux padot — bpatck: U3n-Bo bpl'Y, 2017. — 46 c.

IIpakTnueckas padora Ne6
CucreMa ¢ BO31yLIHO- OTONUTEJILHBIMM arperaTaMy M peryJiipoBaHueM MOCTOSTHHOM
TeMIepaTyphbl BO3AyXa B IOMelIeHUH

[lenb paboThI: MOJyYeHHE MPAKTUUECKHX HABBIKOB B MPOCKTUPOBAHUH OOBEKTOB TEILIO-
SHEPreTUKHU.

3amanue: Pa3paboTaTh MpOEKT aBTOMATU3AIMHU 33JJAaHHON CUCTEMBI C BO3IYIITHO- OTOTH-
TEJTBLHBIMU arperaTamMu M peryJupoBaHUEM MTOCTOSIHHOM TeMIepaTypsl BO3/lyXa B TOMEIICHUH.
BrimonHeHne npoekTa peKoOMEHAyeTCsl HauaTh C U3yYeHHUs] HOPMATUBHBIX TpeOOBaHUI K aBTOMATH-
3aI[UU CUCTEM BEHTWJISIIUU U KOHIUITMOHUPOBAHMS Bo3ayxa [3].

1 McxoaHble JaHHbIE 115 MPOCKTUPOBAHUSA

1.1. Xapakmepucmuxa cucmemul 6eHMUIAYUU

Cucrema ¢ BO3yIIHO-OTOIUTENBHBIMYU arperaraMu U peryJupoBaHUEM ITOCTOSHHOM TemIie-
paTypbl BO37lyXa B IOMEIICHHUH.

1.2 Obocnosanue pazpabomku agmomMamu3ayuu CUCmemsbl 6eHMUIAYUU

[TpoekT aBTOMaTH3aMK pa3padoTaH B COOTBETCTBUU C TpeOoBanusmu [1] u [3].

Cornacho 1. 9.6 [3] ypoBeHb aBTOMATHU3aLUU M KOHTPOJISI CUCTEM BBIOpAaH B 3aBUCHMOCTHU
OT TEXHOJOTHYECKHUX TPeOOBaHUI U SKOHOMUYECKON 11€71€CcO00pa3HOCTH.

JUJ11 MECTHOTO KOHTPOJISl TapaMeTPOB TEIJIOHOCUTENS U BO3AyXa cornacHo 1. 9.7 [3] npeny-
CMOTPEHHI :

- TepMOMeTpHI (4) U MaHOMETPHI (3) AT U3MEPEHUsT TeMIIEpaTyphl U JaBJIEHHS TEIIIOHOCH-
TEJIsl B TIOIAIOIIEM U 0OpaTHOM TPYOOIIPOBOIAX;

- TEpPMOMETPHI (2) Ul U3MEpPEHUs TEMIIEPATYpbl HApPY>KHOTO BO3/1yXa U TEMIIEpaTyphl BO3-
JyXa B KOHTPOJBHOM MOMEIEHHUH.

[TpuGopsl TUCTAHIMOHHOTO KOHTPOJS MPEIYCMOTPEHBI Ui U3MEpPEHHs] OCHOBHBIX Mapa-
METPOB pabOTHI CHUCTEMBI: TEMIEPATYPHI (5) U IaBJICHHs TEIJIOHOCHUTENS (6) U TeMIepaTypsl BHYT-
pennero Bozayxa (7).
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Popma OTYETHOCTH:
OT4eT Mo NPaKTHYECKOH paboTe, CKPEIICHHBIM TUTYJIbHBIM JHCTOM. OTYeT J0JDKEH
CoOJIepKaTh Ha3BaHUE PAOOTHI, 11T, 33JAHUE U PE3YJIbTAT BHITIOTHEHHUS 3a/1aHUS.

3ajiaHus AJ19 CAMOCTOSTEIILHON paOOTHI:
[Ipenycmotrpensr BU3 oGyuaromierocs.

PexoMeHmamy 1o BBITOJTHESHUIO 33IaHUI 1 TOATOTOBKE K IPAKTHYECKON padoTe:
O3HaKOMUTBCA C TEOPETUUYECKUM MAaTEepUajoM, TMPEJICTABICHHBIM B PEKOMEHIYEMbIX
HCTOYHMKaX 1, 2.

PekoMeH1yeMbIe UCTOUHUKHI

1 TOCT 21.208-2013. ApBromMaru3aius TEXHOJOTUUYECKHX IpoieccoB. (O0o3HaYeHUS
YCIIOBHBIC TPHOOPOB U CPEACTB aBTOMATU3alUU B cxeMax.- MockBa, 2013. - 27 c.

2. CHulI 2.04.05-91. Otomienue, BeHTUIAMA, KoHAUIIMOHHpoBanue /I"occtpoit CCCP. -
M.: QUTTII TI'occtpost CCCP, 1988.-64 c.

OcHoBHas nuTepaTypa
1. Tony6aes B. H. IIpoekTupoBanue aBTOMaTH3MPOBAHHBIX CHCTEM: ydeOHOE mocoOue. —
Bbparck: ®I'BOY BO «bpl'Y», 2017. - 152 c.

JlononHuTenpHas IMTeparypa
1. ABTomaru3anMs TEXHOJOTMYECKUX IPOoIeccoB. [IMIIIOMHOE MPOEKTHpOBaHHE. YueOHOoe
noco6wue. / B.H. Tomy6aes. — bparck: bpI'Y, 2010 — 97 c.
2. Tonybaes B.H. [IpoekTupoBaHne aBTOMaTH3UPOBAHHBIX CHCTEM: METOJIMYECKUE YKa3a-
HUS K BBIIIOJHEHUIO MpakTuyeckux padot — bpatck: U3n-Bo bpl'Y, 2017. — 46 c.

9.2. MeToanyeckue yKa3aHusl 10 BbINOJTHEHHIO KYPCOBO# padoThl
1. O0mue moJ10KeHUS
Lenp n 3a1a4n KypcoBoii padoThI

KypcoBas pabota Ha TeMy «IIpoekTupoBaHie aBTOMaTU3UPOBAHHON CHCTEMBI YIPaBJICHUS
TE€XHOJIOTHYECKUM IIPOLIECCOM» SIBJIIETCS 3aKJIIOUUTENIBHBIM 3TallOM B U3YYEHUH JUCLMILIMHBI
«IIpoexTupoBaHuEe aBTOMATHU3HPOBAHHBIX CHUCTEM». Ero 1enpio sBisieTcs 3aKperuieHue 3HaHUN
10 pacyeTy U IMPOEKTHUPOBAHUIO COBPEMEHHBIX CHCTEM aBTOMATH3ALMU TEXHOJIIOTMUYECKUX IPOLIEC-
COB U TPOMU3BOJACTB, MO BHIOOPY CPEACTB aBTOMATHYECKOIO H3MEPEHHUs, HCIHOIHUTEIbHBIX
YCTPOMCTB U MPOTpaMMHO-TeXHHYecKuX koMIuiekcoB (I1TK).

B Mmeroanueckux yka3zaHUSX H3JI0KEHO COZEpXaHHe KypCOBOM paboThbl, MpUBEIEHBI CIpa-
BOYHBIE MaTE€pPHUAJIbl ¥ IPUMEPHI BBITIOJHEHUS OTJEIIBHBIX IJIaB.

Brinonnenue KypcoBoil paboThl MpeaycMaTpUBaeT HECKOJIbKO 3TAIoOB: MOCTPOCHUE CTPYK-
TYpHOH M (PYHKIIMOHAJIBHOW CXEM YIpPaBJIeHUs, BEIOOP CPEJICTB aBTOMATHU3AIIHH.

1. Onucanue TEXHOJOTHYECKOI0 Mpouecca
1.1 AHaJu3 TEXHOJOrH4eCKOro 000py/10BaHus Kak 00bekTa ynpasiaenus (OY)

B nanHoM paznene cieayer KpaTko Npe/ICTaBUTh:
— TEXHHYECKOE Ha3BaHUE 0OBbEKTA M HA3HAYEHHUE €ro JUIsl pACCMAaTPUBAEMOTO TIPEIITPUSITHS,
— OCHOBHBIE€ TEXHOJIOTMYECKUE MapaMeTphl, yJIEIbHbIE PACXOAbl ChIPbs, TOILJIUBA, IEKTPH-
YECKOU SHEPruu, BOJIbl, XMMUKATOB U JP.;
— NPOU3BOAUTCIIbHOCTDb OGBCKTa;
— XapaKTEePUCTUKY ChIPbs, TOIUINBA, XUMHKATOB;
— MIPOU3BOJACTBA, UCIIOJb3YIOIINE JaHHbBIN MPOAYKT;
— 000pyI0BaHNE U TEXHOJOTUYECKHUM MPOIIECC C PETIIAMEHTOM U PEKUMHOMN KapTOi.
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JUig KaXkaoro napaMerpa ciaenyeT yKa3aTb HauMEHOBaHME, €AMHUIY U3MEPEHUs, IUaa3oH
U3MEHEeHHus, pabouee 3HaYEHUE MapaMeTpa, Coco0 M3MEpeHHsl, TEPUOTUIHOCTh KOHTPOJIA U TOU-
HOCTb U3MEPEHMUS.

HeoOxonuMo Takke BBIICIUTH YIPaBIISEMbIE TapaMeTphl, YIPABISIONINE U BO3MYIIAIOIIIE
BO3/CUCTBUS U IPEJCTABUTH AITOPUTMHUECKYIO CXEMY 00bEKTa YIIPABICHHS.

1.2 Anaiu3 cyIIIeCTBleIIIei/i CUCTEMBI ABTOMATUYIECCKOI'O PEryJIMPOBaHUA

B nanHOM paszene J0KHBI ObITh OTPaXKEHBI CIICTYIOIINE MOMEHTHI:

— Ha3zHauenue CAP u pemaemeble 3a1auu;

— MeTo/ cOopa TEXHOJIOTUYECKOW nHpOopManuu;

— MepBUYHOE MTPe0Opa3OBaHUE;

— TEXHOJIOTUYECKOE PETYIHPOBAHNUE;

— yIIpaBJIeHHE THEBMO-, THJIPO- U 3JIEKTPOIPUBOIAMH;

— 3alIMTa U OJIOKUPOBKA,

— IWarHOCTUKA, aBapyiiHas U MpeaylpeauTeIbHasi CUTHAIU3AIHS;

— CBAI3b OIIEpaTopa ¢ MPOIECCOM MOCPEACTBOM ITYJIHTOB, IOCTOB, MTAHEJIEH YIIPABICHNUS;

— MpeJCTaBIIEHUE ONePaToOpy TeKYyIIeH U apXUBHOU MH(OPMALIUU O MPOIIECCE;

— BO3JICMCTBHE HA MPOIIECC MOCPEACTBOM OIEPATOPCKOM CTaHIUH.

Cnenyer Takxke ykasaTh ammapatHyto 0azy CAP: jokaibHble peryiasiTopel M pemneitHo-
KOHTaKTHYIO ammaparypy WiIH NpOrpaMMUPYEMbI€ KOHTPOJUIEPHI U ONEpPATOPCKUE MaHENIH, Mpe-
CTaBUTh AaITOPUTMHUYECKYl0 U ¢yHKIHMoHambHYt0 cxembl CAP, a Takxke cneuuduxaimo
Ha TexHu4eckue cpencrsa apromarmzanuu (TCA) u m3mepurensHbie npeodpazosarenu (MII), me-
PEUUCIUTh TOCTOMHCTBA U HegocTaTku CAP.

[Ipumep BBIMOTHEHHUS TAHHOTO pa3jieia KypcoBOTO MTPOEKTa MPUBEACH B MPHIL. 1.

1.3 TpeboBanus k pa3padarsiBaemoii CAP

B pasnene cnenyer chopmynupoBaTh ocHOBHbIe TpeboBanust kK CAP mo ToyHoCTH, 3amacy
YCTOHYMBOCTHU U OBICTPOICHCTBHUIO MPH IETEPMUHUPOBAHHBIX U CITYYalHBIX BO3/ICHCTBUSX.

Tounocmb XapakTepU3yeTCs CTaTUYECKOW OIIMOKON B KOHIE TEPEXOJHOTO Ipolecca U
CpenHel KBaapaTHyecKoi omMOKOH 3a 3aJaHHOE BPEeMsI IEPEXOHOTO IpoIiecca.

3anac ycmouuueocmu XapakTepu3yeTcsi MaKCUMalbHbIM TUHAMUYECKUM BBIOPOCOM, Iepe-
perylMpoBaHHUEM U 3aTyXaHHeM 3a epuo (pu KojaedaTeTbHOM EPEX0THOM MPOIIecce).

Bvicmpooeticmeue xapakTepusyeTcsi BpeMEHEM MEPEXOJHOr0 Mpoliecca U BPEMEHEM pery-
JUPOBaHUS NPH 33JaHHOU TOYHOCTH.

Kpome Toro, moxxno chopmynupoBaTs TpeboBaHus K pazpadaTeiBacMoii CAP kak MUHUMYM
WHTETPAIILHOTO KPUTEPHS KadecTBa, KOTOPBI 00bEIUHSIET BCE BHIIICYKa3aHHbBIE MTOKA3aTelNu.

1.4 Be10op cniocoda ynpasJieHust

B nanHoM pasnene HE0OXOAMMO MPOAHAIU3UPOBATH BCE CYIIECTBYIOIIUE CIIOCOOBI yIpaB-
JICHUS] KOHKPETHBIM MapaMeTpoOM, HCIIONb3Ysl JINTEPaTypHbIE UCTOYHUKU, MPOECKTHBIE MaTepUallbl,
u300peTeHus, yka3aTb JOCTOMHCTBA  HEAOCTATKU ATUX CIIOCOOOB.

Kpome Toro, cienyer mpeacTaBUTh MpeJUIaraéMblil Clloco0 yIpaBieHMsl, OIIUCATh €ro UIE0-
JIOTHIO U TIPEUMYIIIECTBA 10 CPABHEHMIO C aHATTU3UPYEMbIMH (CM. TIpuiL. 1).

1.5 Pa3pabdorka pyHKIHMOHAJIBLHOI CXeMbI H TEXHHYECKOH CTPYKTYpPhI npeaiaraemon CAP

B paznene uzobpaxaercs pyHkmoHanpHas cxema npeanaraemoil CAP Ha 6a3e jmokanbHOM
aBromatuku win [ITK mo TOCT 21.404-85 (npuut. 2).

Pazpaborka CAP ocymiecTBisercss B COOTBETCTBHH C TPEOOBAHUAMM, MPEIBIBIIEMBIMU K
Ka4ecTBY MpoIlecca yIpaBICHUS U TEXHUIECKUM CPEJICTBAM aBTOMAaTH3aIllH, OCHOBHBIMHU U3 KOTO-
PBIX ABISIOTCS TPeOOBAHUS:

¢ K TOYHOCTH TOJICP’KaHUS PETYIUPYEMOro MapaMeTpa COTJIACHO TEXHOJIOTHYECKOMY pe-
TJIAMEHTY WJIM PEKUMHOU KapTe;

¢ TOYHOCTH M3MEPEHHS PEryJIMPyEeMOro apaMeTpa;

¢ IPOTOKOJIAM TIepeiaun HHPOPMAaLINY;
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¢ pexxuMaM (yHKIIMOHHPOBAHUS;

¢+ [ITK;

¢ UCIIOJIHUTENIBHOMY YCTPOMCTBY;

¢ 0TOOpa)XKEHUIO U perucTpanuy HHGoOpMaLuy;

¢ HaJIC)KHOCTH.

Heo6xoanMo BeIOpaTh U3MEPUTEIbHBIE IPEOOpa30BaTEIN U TEXHUYECKHUE CPEICTBA aBTOMA-
TU3AIH U 3amucarh ux B Ta0muny «Creundukanus Ha TEXHHYECKHE CPEICTBA aBTOMATH3AIUI C
yKa3aHHEM THIa, MOAU(PUKALIUU, TEXHUYECKON XapaKTepUCTUKU M U3rOTOBUTENS (CM. puil. 1).

[Ipu ucnonb30BaHUM JIOKAIBHON aBTOMATUKH CIEAYET U300pa3UTh TEXHUUYECKYIO CTPYKTYPY
CAP B BuJie 6I0YHO-KOMMYTAIIMOHHON CXEMBI CBSI3M BCEX YCTPOMCTB, Bxoasmux B CAP.

[Tpu npumenennu nporpammupyemoro kourposiepa (I1K) neo6xoaumo nzobpa3uth apxu-
TekTypy cBsa3u 11K ¢ m3aMepurenbHbIMU peoOpa3oBaTeIsIMU U HCIIOJHUTEIbHBIM MEXaHU3MOM, a
TaKXe yKa3aTh Ha3Ha4eHUE U (PyHKIIMH OCHOBHBIX MoyJei u 6mokos I1K.

1.6 Bb160p TeXHHYECKHX CPEeICTB ABTOMATH3ALHU

JIro00¥ TEXHOJIOTHUYECKUH TPOIECC YIPABICHUS BKIIOYACT B ce0sl HECKOJBKO JeiicTBuid. B
CAP oHU BBINONHSIOTCS TEXHUYECKUMHU YCTPOMCTBAMHU, KOTOPBIE MO (DYHKIIMOHATBHOMY MPHU3HAKY
JIeNIATCS Ha TPYIIIIbL:

1. Usmeputenbubie anemenTsl (M13) — yerpoiictBa 11t nonyuenust undopmanuu. U5 Bbina-
eT YHU(UIUPOBAHHBIN CUTHAJ, KOTOPBI COOTBETCTBYET 3HAYCHHUIO KOHTPOJIHPYEMOH (PU3NIECKOI
BEJIMYUHBI (TTIEPBUYHBIC MPEe0Opa3oBaTeNIN, TaTYHKHN) (TIpUII. 3).

2. YcrpoiictBa mpeodpa3oBanusi, 00padOTKH, XpaHEHUsI HHPOPMALIUU U BBIPAOOTKH KOMaH
yIpaBlIeHUs — IEHTpalbHAasl TPyMna TEXHHUYECKUX YCTPONCTB, KOTOpPbIE BKIIOYAIOT aHATH3aTOPHI
cUrHaia, (QyHKIIMOHAJIbHBIC U ONEPAIlIOHHBIE TPe0Opa30BaTeNH, JJOTHUYECKUE YCTPOHCTBA, YCTPOi-
CTBa MaMsTH, 33/1al01ee YCTPOHUCTBO (CO3[aeT CUTHAN, OMPEENAIOMNN 3aJaHHOEe 3HAYCHUE PEery-
JUPYEMON BEIUYMHBI), PETYJATOPbI, YIPABISAIOIIME BBIUMCIUTEIbHBIE YCTPONCTBA M KOMILIEKC
(mpun. 4).

3. YcTpolicTBa MCIONB30BaHUS KOMAaHIHOM MH(pOpPMAIUM ISl BO3JCUCTBHUS Ha MPOIECC —
HCIIOJIHUTEINIbHBIE yCTpolcTBAa. K HUM NpuHAUIekaT: YCUIUTENIb MOLIHOCTH KOMaHJHOIO CUTHaja
OT PEryJsTopa WIH YIPABIISIONIET0 KOMILJIEKCA, UCTIOJIHUTENbHBIE MexaHnu3mel (MIM), Bo3ieicTBy-
o1Me Ha perynupyromuii oprad (PO) o6bekra (kpaH, KianaH, 3aJBHXKKa) (Ipui. 5).

4. YcrpoiicTBa ans npuema, npeodpa3oBaHus U Mepeauyd CUTHAJIOB 10 KaHallaM CBSI3U —
TeseycTpoiicTBa, mudparopsl, Aemmdparopsl. K nanHol rpynmne oTHOCSATCsS MpuOOpsl, obecredn-
Baloll[Me B3aUMOJIEHCTBUS (YHKIIMOHAIBHBIX OJOKOB MEpPBBIX Tpex rpynn. Bo mMHoOrux cucremax
pOJIb TaKUX YCTPOMCTB BBHIMOJHSIOT MPOBOJA, TPYObI, a MEPEUUCICHHBIE BBIIIE 3JIEMEHThI UCIOIb-
3YIOT IIPU lepeiaye Ha OOJIbIINE PACCTOSHUS WM B YCIOBUSX CUIIBHBIX TIOMEX.

B mpoMBIIIEHHBIX CHCTEMaxX HEKOTOpbIE YCTPOMCTBA MOTYT ObITh KOHCTPYKTHBHO COBME-
nieHsl, HaripuMep UM coBmetien ¢ PO, a anemenT cpaBHenus DC sSBISETCS YaCThIO PETyIsTOpA.

I'padpuueckast yactp

I'paduaeckast 9acTh MOKET COACPIKATH CIECAYIOIMINE CXEMBI:

1. CTpykTypHasi cxeMa CUCTEM YIPABICHHUS.

2. OyHKIMOHAIIbHAS CX€Ma aBTOMAaTH3aI[MN TEXHOJIOTUMYECKOTO MpoLiecca.

3. IlpuHIMnuanbHbBIE IEKTPUUECKUE CXEMBI YITPABIIECHUS, PETYTMPOBAHUS U KOHTPOJIS.

4. CxeMbl BHEIITHUX JIEKTPUUECKUX U TPYOHBIX TIPOBOJIOK.

I'paduueckas gyacTh MOKET OBITH BBINOJHEHA Ha THCTax Gopmata A3 unu A4 1 BIOXKEHa B TI0-
SICHUTEITLHYIO 3aITMCKY B KAYECTBE TPUIIOKCHUS.
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10. IEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOT Ui, UCTOJIb3YEMbBIX
TP OCYIECTBJIEHNU OBPA3OBATEJIBHOI'O ITPOLNECCA 110 JUCHUIIJIMHE

CAIIP Autodesk AutoCAD (Jlns yueGubIX 3aBeleHHii, CTyIEHTOB M MpenoaBareneil TpebyeTcs peru-
cTpauus Ha caiite npousBoautens https://www.autodesk.ru/education/free-educational-software, cpox aeiictBusi goro-

Bopa 13 cents6ps 2021 r)

IIpu peanu3anuyu JUCUUIUIMHBI IPUMEHSIOTCS MHHOBAIIMOHHbBIE TEXHOJIOTHH O0y4YEeHHUs, aK-
TUBHBIC 1 UHTEPAKTUBHBIE (POPMBI IPOBEICHHUS 3aHATH, yKa3aHHbIE B paznenax 4.3, 4.4.

11. OMUCAHHUE MATEPHUAJBHO-TEXHUYECKOM BA3BI, HEOBXOIUMOM
JJI51 OCYIIECTBJIEHHUSA OBPA3OBATEJIBHOI'O ITPOLHECCA 1TO JUCIUIIJIMHE

Buo Haumenosanue ayoumopuu Hepeuens ocnosnozo No JIP, JIk, I13
3anamus 0dopyoosanus
1 2 3 4
JIk [Torouynas aynuropus MemnoBasi, MapKkepHasi JOCKa JIk 1-12
JIP JlabopaTtopus monenupo- | IlepcoHanbHbIE KOMIIBIOTEPHI JIP Ne 1-6
BaHUS U ONITUMHU3ALUU
YIPABJICHUS
113 Jlaboparopus moaenupo- | IlepcoHanbHbIE KOMIIBIOTEPHI I13 Ne 1-6
BAHUS U ONTUMU3ALNHU
YIPABICHUS
KP [loroynas aynuropus MenoBasi, MapKepHasi JOCKa -
CP 433 — —
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IIpuniaoxenne 1

®OHJ OHEHOYHBIX CPEACTB AJIs1 IPOBEJAEHU S
IMPOME/XKYTOYHOU ATTECTAIIUHU OBYUYAIOIIUXCHA IO JUCIHUIIJIIMHE

1. Onucanue ¢oHIA OLEHOYHBIX CPeACTB (MACMOPT)

Ne
KOMIIe- | JJleMeHT KOMIleTeHIMH Pazpen Tema DOC
TeHIHH
OK-7 | Crmoco6HocTs K camoop- | 1. OOmrme 1.1. 3agaum u dTamsl Mpoek- | Bompock k 2K3a-
raHu3aly U caMooOpa- | CBEACHUS O TUPOBaHUS meny 1.1. - 1.11.
30BaHUIO HPOEKTUPOBA- | 1.2 Craguu npoeKTHpoBaHusa | Bompock! K fK3a-
HUH 1 COCTaB MPOEKTHOW JOKY- meny 1.1. - 1.11.
MEHTAaLUH
1.3. 3amanus Ha BEIMOTHEHWE | Bompocs! k aK3a-
paboT, cBsi3aHHBIX ¢ aBTOMa- | meny 1.1.- 1.11.
THSaHHCﬁ TEXHOJIOI'MYECKUX
MIPOLIECCOB
1.4. Odopmienne u KOM- Bormpocsr k sk3a-
IUIeKTOBaHue paboueid 1oky- | meny 1.1.-1.11.
MEHTaIuu
2. Crpykryp- | 2.1. CtpykTypa cucreM Bompocsr k 3k3a-

Hbl€  CXEMBI | yIpaBJIeHUs meny 2.1. - 2.6.

cucreM wusMe- | 2.2. CTpyKTypHBIE CXEMBI Bompocs! k 3k3a-

PCHMS U aBTO- | N3MEPEHUS U yIIpaBJICHUS meny 2.1. - 2.6.

MaTH3aluU

3. dynknwmo- 3.1. Haznauyenue QpyHKIHO- Bompocsr k 3k3a-

HaJIbHBIE CXe- | HaJbHBIX CXeM, MeToauKka U | Meny 3.1.- 3.6.

MBI CHCTEM oO0IIYe MPUHIUIIBI UX BbI-

U3MEpPEHHs U | TOJIHeHHUs

aBTOMATHU3Aa- 3.2. U3o0paxenne TexHomo- | Bompocs! k ak3a-

1208 THYeCKOTo 00OpyJIoBaHus U | MeHy 3.1.- 3.6.
KOMMYHUKAIUH
3.3. U3o0paxeHue cpeacTs Bormpocsr k 3k3a-
H3MEpEeHusl ¥ aBToMatu3anuu | Meny 3.1.- 3.6.
3.4. Tlo3unmnonuble 0003HA- Bormpocsr k sk3a-
YeHust IPUOOPOB U CPENICTB meny 3.1.- 3.6.
aBTOMATH3AIUH

4. llpuauunu- | 4.1. O6mue TpeOoBaHUS Bompocsr k 3k3a-

aJIbHBIC DJICK- meny 4.1. - 4.7.

TpUUYECKHE 4.2. Tlopsiok pa3paboTKu Bompocsr k sk3a-

CXEMBI NIPUHIUIIMATIBHBIX JIEKTPU- meny 4.1. - 4.7.
YECKHUX CXEeM
4.3. TIpaBuia BBITOTHEHUS Bomnpocs! k 3k3a-
CXeM meny 4.1. - 4.7.
4.4. O603HaUCHUE TICTICH Bomnpocsl k 3x3a-

meny 4.1. - 4.7.

4.5. YcnoBHble OyKBEHHO- Bompocsr k 3k3a-
nudpoBbie 0003HAUCHHS Mmeny 4.1. - 4.7.
JJIEMEHTOB CXEM

5. lluter n 5.1. HaznaueHue muroB u Bomnpocs! k 3k3a-

MTyJTBTHI ITyJITOB Mmeny 5.1. - 5.5.
5.2. KOHCTpYKIIUS IIUTOB U Bomnpocsl k 3x3a-
yJIETOB Meny 5.1. - 5.5.
5.3. YaugunupoBaHHbIe Bompocsr k 3k3a-
3JIEMEHTHI CTOCK, MaHele ¢ | MeHy 5.1. - 5.5.

KapKacoMm | 1mkados
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5.4. KoHCTpyKIIHS CTOEK,
MaHeNel ¢ KapKacoM H IIIKa-

dhon

Bomnpocsl k 3x3a-
MeHy 5.1. - 5.5.

5.5. Pacnonoskenne mmpuoo-
POB U anmapaTypbl Ha (acai-
HBIX TIAHEJISIX IUTOB U MyJb-
TOB

Bomnpocsl k 3K3a-
Mmeny 5.1. - 5.5.

5.6. Pacrionoxxenue ammapa-
TYpBI, APMATypPhl U TIPOBOJIOK
B IINUTAX, MMyJIbTaxX U CTaTH-
Bax

Bomnpocs! k 3k3a-
meny 5.1. - 5.5.

6. DnexTpuye-
CKHe ITPOBOJ-
KU

6.1. O0mue moI0KEHUS

Bomnpocs! k 3k3a-

meny 6.1. - 6.4.
6.2. Beioop criocoba Beinoa- | Bompocs! k ak3a-
HEHHUS DJICKTPOIIPOBOIOK MeHy 6.1. - 6.4.
6.3. BeiOop mpoBo10B U Ka- Bompocsr k 3k3a-
Oeneit meny 6.1. - 6.4.
6.4. YcioBus COBMECTHOM Bormpocsr k sk3a-
MIPOKIIAKY MeTIel pa3muaHo- | MeHy 6.1. - 6.4.

'O Ha3HAYCHUA

7. TpyOHnsbie 7.1. Hasznauenue u xapakre- | Bompoch k aK3a-

MPOBOJIKY CH- | PHUCTHUKH TPYOHBIX MPOBOMOK | MeHy 7.1. - 7.3.

creM u3Mepe- | 7.2. OcHoBHBIE TpeboBaHuUs K | Bompocs! k ak3a-

HUS U aBTOMA- | TPYOHBIM MPOBOJKAM meny 7.1. - 7.3.

TU3alUU 7.3. TurnoBble cXeMbl UM- Bormpocsr k sk3a-
ITyJICHBIX TPYOHBIX TPOBO- meny 7.1.-7.3.
JIOK

8. IlpoekTu- 8.1. CxeMbI coeIMHEHMI U Bormpocsr k 3k3a-

poBaHue MOJIKJTIOYEHHST BHEIITHUX meny 8.1. - 8.3.

BHEIITHUX IPOBOJIOK

aNIeKTpUYe- 8.2. CxeMbl MOKITIOUeHHH Bormpocsr k 3k3a-

CKHUX U TPYO-
HBIX TIPOBOJIOK

BHCIIHUX ITPOBOJOK

Mmeny 8.1. - 8.3.

OIIK-4

I'0TOBHOCTB IPUMEHSITH
COBPEMEHHBIE CPENICTBA
BBITIOJTHEHHS U PEAKTH-
poBaHUs N300paKeHUH U
YepTEeXKEN U MOATOTOBKHU
KOHCTPYKTOPCKO-
TEXHOJIOTMYECKOM TOKY-
MEHTAalUH

2. Crpykryp-

2.1. CtpykTrypa cucrem

Bomnpocs! k 3k3a-

HbIE  CXEMBI | yIpaBJIeHUs meny 2.1. - 2.6.

cucreM wusMe- | 2.2. CTpyKTypHBIE CXEMBI Bomnpocs! k ax3a-

PEHHS M aBTO- | U3MEPECHHUS U YIIPABIICHUS meny 2.1. - 2.6.

MaTH3alluU

3. ®ynk1Ho- 3.1. Haznauenune QpyHKIHO- Bormpocsr k 3k3a-

HaJIbHBIE CXe- | HaJbHBIX CXeM, MeToauKa U | MeHy 3.1.- 3.6.

MBI CUCTEM o01Ire NPUHLUIIBI X BbI-

U3MEpPEHHsI U | TOJIHeHHUs

aBTOMaTH3a- 3.2. N306paxenue TexHono- | Bompock k aK3a-

1208 THYECKOro obopynoBanus 1 | Meny 3.1.- 3.6.
KOMMYHUKAaIUI
3.3. U3o00paxenue cpeacTs Bormpocsr k 3k3a-
W3MEpEeHUsl ¥ aBToMatu3anuu | Meny 3.1.- 3.6.
3.4. lTosurmonHsie 0003Ha- Bomnpocs! k 3k3a-
YeHHsI IPHOOPOB U CPENICTB meny 3.1.- 3.6.
aBTOMATH3AIUH

4. Ilpuauunu- | 4.1. O6mue TpeOoBaHUS Bompocsr k 3k3a-

aJIbHBIC DJICK- meny 4.1. - 4.7.

TpUUYECKHE 4.2. Tlopsiok pa3paboTKu Bormpocsr k sk3a-

CXEMBI NIPUHIUIIMATIBHBIX JIEKTPU- meny 4.1. - 4.7.

YCCKHUX CXECM

4.3. [IpaBuna BBITOTHEHUS

Bompocsr k 3k3a-

CcXeM Meny 4.1. - 4.7.
4.4, O603HaUYCHHE IIETICH Bompocsr k 9k3a-
Meny 4.1. - 4.7.
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4.5. YcnoBHBIE OYKBEHHO-
nr(ppoBEIe 0003HAYCHHUS
JJIEMEHTOB CXEM

Bomnpocsl k 3x3a-
Meny 4.1. - 4.7.

5. Lyt 5.1. HazHaueHue MUTOB U Bompocsr k k3a-
MYJIBTHI MyJHTOB meny 5.1. - 5.5.
5.2. KoHCTpYyKIHS HIUTOB U Bomnpocsr k ax3a-
ITyJITOB meny 5.1.-5.5.
5.3. YHubuupoBaHHbie Bompocsr k K3a-
JJIEMEHTHI CTOEK, maHeneii ¢ | meny 5.1. - 5.5.
KapKacoM M mKadoB
5.4. KoHCTpyKITHS CTOEK, Bompocsr k k3a-
MaHeNel ¢ KapKacoM | ImKa- | MeHy 5.1. - 5.5.
¢oB
5.5. Pacnionosxenne npubo- Bompocsr k 3k3a-
poB u anapatypsl Ha pacan- | meHy 5.1. - 5.5.
HBIX TaHEJSX HIUTOB U MYJIb-
TOB
5.6. Pacrionoxenue ammapa- | Bompocs! k 3x3a-
TypBI, apMaTyphl ¥ IPOBOJIOK | MeHY 5.1. - 5.5.
B IIUTaX, IyJbTax U CTaTHU-
Bax
7. TpyOHbIe 7.1. Haznauenwue u xapakte- | Bompocs! k ax3a-

MPOBOJIKY CH- | PHUCTHUKH TPYOHBIX MPOBOMOK | MeHy 7.1. - 7.3.

creM u3Mepe- | 7.2. OcHoBHbIe TpeOoBaHus K | Bonpocs! k sk3a-

HUS U aBTOMa- | TpYOHBIM MTPOBOJKAM meny 7.1. - 7.3.

TU3alUU 7.3. TunoBble cxeMbl UM- Bormpocsr k sk3a-
ITyJICHBIX TPYOHBIX TPOBO- meny 7.1.-7.3.
JIOK

8. IlpoekTu- 8.1. CxeMbI coeIMHEHMH U Bormpocsr k 3k3a-

poBaHue MOJIKJTIOYEHHST BHEIITHUX meny 8.1. - 8.3.

BHEIITHUX POBOJIOK

aNeKTpuye- 8.2. CxeMbl MOKITFOUeHHH Bompocsr k 3k3a-

CKHX U TPYO-
HBIX TIPOBOJIOK

BHCIIHUX MTPOBOJOK

Mmeny 8.1. - 8.3.

MNK-5 | CnocobHOCTE OCY- 3. OyHKIHO- 3.1. Haznauenue QyHKIHO- Bompocsr k 9k3a-
HIECTBIIATH COOp U aHa- HaJIbHBIC CXE- | HAIBHBIX CXEM, METOJAUKA U meny 3.1.- 3.6.
JIN3 UCXOAHBIX JaHHBIX | MBI CUCTEM o01Ire NPUHLUIIBI UX BbI-

JUISL pacyeTa U IPOEKTU- | U3MEPEHUS U | TIOJHEHHUS
POBaHMS CUCTEM U aBTOMAaTH3a- 3.2. N306paxenue TexHono- | Bompock k ak3a-
CPEACTB aBTOMATU3ALMH | LIUH THYeCKOro 00OpyJoBaHus 1 | MeHy 3.1.- 3.6.
U YIPaBJICHUS KOMMYHHKAITHH
3.3. N300paxeHue cpeacTs Bomnpochr k 3x3a-
M3MEpeHUsl U aBToMaru3anyu | meny 3.1.- 3.6.
3.4. lTosurmonHsie 0003Ha- Bomnpocs! k 3k3a-
YyeHwHsI IPUOOPOB U CPENICTB meny 3.1.- 3.6.
aBTOMATH3aIUH
6. Dnexrpuye- | 6.1. O0mMe MOTOKEHUS Bompocsr k 3k3a-
CKHE IIPOBOJI- meny 6.1. - 6.4.
Kd 6.2. Beibop cnioco0a Beimon- | Bonpock! k ax3a-
HEHUS DJIEKTPOIPOBOJIOK Meny 6.1. - 6.4.
6.3. Beibop mpoBoJ10B U Ka- Bormpocsr k sk3a-
Oeneit meny 6.1. - 6.4.
6.4. YcioBus COBMECTHOM Bomnpocs! k 3k3a-
MPOKJIAAKY [eNed pa3inyHo- | MeHy 6.1. - 6.4.
ro Ha3Ha4YCHUs
IMK-6 | Cmocobnocts pousBo- | 3. @ynkuuona | 3.1. Hasnauenue pyHkmo- Bompocsr k 3k3a-

JUTh PacdeThl U IIPOEK-
TUPOBaHUE OTAEIBHBIX
OJIOKOB M YCTPOKICTB CH-

JIBHBIC CXCMBI
CUCTEM U3MC-
PCHUA U aBTO-

HaJILHBIX CXEM, METOJINKA U
001ITe TPUHIIUIIBHI UX BBI-
MHOJHEHUS

Mmeny 3.1.- 3.6.
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CTEM aBTOMATU3alMK U | MaTU3aLUU 3.2. 3o0paxenue TexHono- | Bompocs! k sk3a-
ylpaBiieHHUs U BEIOUPATh THYECKOTro 00opynoBanus 1 | Meny 3.1.- 3.6.
CTaHIApTHbIE CPEACTBA KOMMYHMKaLuUi
ABTOMATHKH, H3MEPH- 3.3. U300paxenue cpeacTs Bormpocsr k sk3a-
TENBbHOW U BBIYUCIIHU- H3MEpeHUsl ¥ aBToMaTu3anuu | Meny 3.1.- 3.6.
TENBHON TEXHUKH IS 3.4. TTo3urmonHsie 0003Ha- Bompocs! k 3k3a-
MPOCKTUPOBAHUS CUCTEM YeHHsI IPHOOPOB U CPENICTB Mmeny 3.1.- 3.6.
aBTOMAaTU3aALNH U aBTOMAaTH3ALUH
YNpaBJIEHUA B COOTBET- | 4. [Tpunnunu- | 4.1. OOmue TpeGoBanus Bompocsr k 3k3a-
CTBHH C TEXHHICCKUM aJbHBIC JJICK- meny 4.1. - 4.7.
3alaHHEM TPUYECKHUE 4.2. Tlopsimok pa3paboTKu Bomnpocs! k 3k3a-
CXEMBI MIPUHIANTHANBHBIX JJIEKTpH- | MeHy 4.1. - 4.7.
YECKHX CXEM
4.3. [IpaBuna BIOTHEHUS Bomnpocsr k ax3a-
CXeM meny 4.1. - 4.7.
4.4, O603HaUYCHUE IIETICH Bompocsr k 9k3a-
meny 4.1. - 4.7.
4.5. YcnoBHble OyKBEHHO- Bormpocsr k 3k3a-
nrpoBeie 0003HAYECHHS meny 4.1. - 4.7.
JIIEMEHTOB CXEM
IIK-7 | CnocoGHocTh pa3paba- 2. Crpykryp- | 2.1. CtpyKTypa cuctem Bormpocsr k sk3a-
THIBATh MIPOEKTHYIO 10- | HbBIE CXEMBI yIpaBJICHUS Meny 2.1. - 2.6.
KYMEHTALIMIO B COOTBET- | CUCTEM U3Me- | 2.2. CTpyKTypHBIE CXEMBI Bomnpocsl k 3k3a-
CTBUH C UMEIOUTUMHUCS PpEHMS M aBTO- | U3MEPEHUS U yIIpaBJICHUS meny 2.1. - 2.6.
CTaHIAapTaMH M TEXHU- MaTH3alUuU
YECKUMH YCIIOBUSMHU 3. OyHKIHO- 3.1. Haznauenue (yHKIHO- Bompocsr k sk3a-
HaJBHBIE CXe- | HANBHBIX CXeM, METO/INKA U meny 3.1.- 3.6.
MBI CHCTEM oO0IIYe MPUHLUIIBI UX BbI-
U3MEpPEHHUs U | MOJIHEHHUS
aBTOMATHU3Aa- 3.2. U3o0paxenne TexHomo- | Bompocs! k ak3a-
1IUU THYECKOro 00opynoBanus 1 | meny 3.1.- 3.6.
KOMMYHUKAIIUHA
3.3. U3obpaxenne cpeacTs Bormpocsr k sk3a-
H3MEpEeHUsl ¥ aBToMatu3aiuu | Meny 3.1.- 3.6.
3.4. [To3uimonHsie 0003Ha- Bompocsr k 9k3a-
YeHust IPUOOPOB U CPENICTB meny 3.1.- 3.6.
aBTOMAaTH3aLUH
4. llpuauunu- | 4.1. O6mue TpeGoBaHUS Bompocsr k 3k3a-
aJIbHBIC JJIEK- Mmeny 4.1. - 4.7.
TpUYECKHUE 4.2. Tlopsimok pa3paboTKu Bonpocs! k 3k3a-
CXEMBI MPUHLUIUAIBHBIX 3IEeKTpU- | MeHy 4.1. - 4.7.
YECKHX CXEeM
4.3. TIpaBuia BITOTHEHUS Bomnpocs! k 3k3a-
CXEM meny 4.1. - 4.7.
4.4. O6o3HaueHUE TIeTIeH Bomnpocs! k 3k3a-
meny 4.1. - 4.7.
4.5. YcnoBHble OyKBEHHO- Bonpocs! k 3k3a-
uudpoBbie 0003HAYCHHUS meny 4.1. - 4.7.
JJIEMEHTOB CXEM
5. lluTter u 5.1. HazHauenue mMUTOB U Bomnpocsl k 3x3a-
MTyJTBTHI ITyJITOB Mmeny 5.1. - 5.5.
5.2. KoHCTpyKIMS MIUTOB U Bomnpocs! k ax3a-
yJIETOB meny 5.1. -5.5.
5.3. YaudunupoBaHHble Bompocsr k 3k3a-
3JIEMEHTHI CTOCK, MaHele ¢ | MeHy 5.1. - 5.5.

KapKacoM M KagdoB

5.4. KoHCTpYKIHSA CTOEK,
MaHeseil ¢ KapKacoM M IIKa-

dhoB

Bompocsr k 3k3a-
MeHy 5.1. - 5.5.
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5.5. Pacnionoskenne rmpuoo-
POB | anmapatypsl Ha Qaca/-
HBIX MaHEISX [IUTOB U IMYyJIb-
TOB

Bomnpocsl k 3x3a-
MeHy 5.1. - 5.5.

5.6. Pacrionoxxenue ammapa-
TYpBI, aPMATypPhl U TIPOBOJIOK
B IIUTAX, MyJIbTax U CTaTH-
Bax

Bomnpocs! k 3k3a-
meny 5.1. - 5.5.

7. TpyOusbie 7.1. Ha3znauenue u xapakre- | Bompoch k aK3a-

MPOBOJKH CU- | PUCTUKU TPYOHBIX NPOBOAOK | MeHy 7.1.-7.3.

cTeM u3Mepe- | 7.2, OcHoBHBIE TpeOoBaHusa K | Bonpock! k sK3a-

HMA ¥ aBTOMa- | TPYOHBIM IPOBOJKAM meny 7.1.-7.3.

TU3AIHH 7.3. TumoBble cXeMbI M- Bomnpocsr k ax3a-
ITyJIBCHBIX TPYOHBIX MPOBO- Meny 7.1.-7.3.
JIOK

8. IlpoekTu- 8.1. CxeMbI coeiMHEHM U Bompocsr k 3k3a-

poBaHue MOJIKITIOYEHHSI BHELITHUX meny 8.1. - 8.3.

BHEIITHUX IIPOBOJIOK

ANEeKTpUYe- 8.2. CxeMblI MOAKITIOYEHHH Bompocsr k sk3a-

CKHUX U TPYO-
HBIX IIPOBOJIOK

BHCUIHUX ITPOBOJOK

Mmeny 8.1. - 8.3.

2. 3K3aMeHaHI/IOHHbIe BOITIPOCHI

N KomnereHuuu Ne 1 Hanme-
/;l OK3aMeHAIHOHHbIE BONMPOCHI HOBaHHUeE
" Kon OnpenesieHue pasaena
1 2 3 4 5
OK-7 Crioco6HOCTh K camoopranu- | 1.1. O0mue cBeeHus 0 MPOSKTHPO- 1. OOmue
3aHy U caMo00pa30BaHUIO BaHHUH CBEIEHUS O
1.2. UcxoaHble TaHHBIC U MATEPHAJIBI | IPOSKTUPO-
JUTSI BBITIOJTHEHUS ITPOSKTa BaHUU
1.3. lokymeHTanus CTaiuy MPOEKTH-
poBanug "mpoexT"
1.4. lokymeHTauus CTaauy MpOeKTH-
poBanwus "paboyas TOKyMEHTAIU
1.5. JlokymMeHTanus 0THOCTAAHIHHOTO
MIPOeKTHpOBaHuUs "pabounii mpoeKT"
1.6. Coneprkanue 3ajaHus Ha pa3Me-
IIEHUE DJIEMEHTOB CHCTEM aBTOMATHU-
1 3aIlAH

1.7. Conepxanue 3agaHus HA IPOCK-
TUPOBAHUE IMOMEIIEHUI CHCTEM aBTO-
MaTH3alHU

1.8. Coneprxanue 3ajaHust HA KOM-
IJICKTHBIE OTMIEPATOPCKUE TYHKTHI U
MMOMEIIEHHUS JaTIYNKOB

1.9. Coneprxanue 3a7aHus Ha MPOESMBbI
1 3aKJaJIHbIE YCTPOUCTBA

1.10. ConeprkaHue 3a1aHUS HA TIPOEK-
TUPOBaHUE KaOEIbHBIX COOPYKCHUI
1.11. Coneprxanue 3a1aHus Ha obec-
MIeYCHUE CPEJICTB aBTOMATH3AIINN
JNEKTPO3HEPruei
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2.1. CTpyKTypHBIE CXEMbI H3MEPCHHUS
U YOPaBICHUS

2.2. CTpyKTYpbI CHCTEM YITPaBIICHUS
2.3. OnHOypOBHEBAS IICHTPATN30BAH-
Hasl CTPYKTYpa yIpaBlICHUS

2.4. OnHOYpOBHEBAs IELEHTPAIH30-
BaHHas CTPYKTypa YIpaBICHUS

2.5. MHOTOYpOBHEBas CTPYKTYpa
yIpaBICHUSI

2.6. Mcxoauble MaTepHasl I pas-
pabOTKH CTPYKTYPHBIX CXEM

2. CTpyKTYyp-
HBIC CXEMBI
CHCTEM H3Me-
pEHUs U aB-
TOMATH3AINN

3.1. TpeboBanus K 0OPMIICHHUIO
(YHKIMOHANBHBIX CXEM

3.2. I[To3uimoHHbIe 0003HAYCHUS TIPH-
OOpOB M CPEACTB aBTOMATH3AINU Ha
(YHKIMOHANBHBIX CXeMaxX

3.3. 3amaum, pemaemble Ipu paspa-
00TKe (YHKITMOHANBHBIX CXEM

3.4. O0ure NpUHIHUIIB pa3pabOTKU
(YHKIIMOHAIBHBIX CXEM

3.5. Pemenns, sBistOMIMECcs pe3yib-
TaTOM COCTaBJIEeHUS (PYHKIIMOHAIHHBIX
cXeMm

3.6. MeToauka BBHITTOTHEHUS (PYHKIIH-
OHAJIBHBIX CXEM

3. ®ynknmo-
HaJIbHBIE
CXEMBI CH-
CTeM HU3Mepe-
HUSI U aBTO-
MaTu3aluu

4.1. HaznaueHne NpUHIMNHATIBHBIX
ANMEKTPUYECKUX CXEM

4.2. O0mue TpeOoBaHHUS K TPUHIIUATIHU-
QJIBHBIM JICKTPHUECKUM CXEMaM

4.3. IIpaBuia BEITOTHEHUS IPHHITA-
MUAJTBHBIX IEKTPHYECKUX CXEM

4.4. Tlopsimok pa3pabOTKH MPUHITUTIH-
QIBHBIX MEKTPHYECKHX CXEM

4.5. YcnosHble rpadguueckue 0003Ha-
YEHUSI DJIEMEHTOB CXeM

4.6. YcnoBHbIe OyKBEHHO-IIU(PPOBBIC
0003HaYCHUS IJIEMEHTOB CXEM

4.7. O003HaueHus LETER

4. IpunIm-
MTHaJIbHBIC

DIIEKTpHYE-
CKHE CXEMBI

5.1. HaznaueHue MMUTOB H MyJIHTOB 5. llute! 1
CHCTEM aBTOMAaTH3AINN MYJIBTHI

5.2. KoHCTpyKITUs IIUTOB U MYJIHTOB

5.3. MoHTaXHBbIE 30HBI LIIUTOB U

MyJIHTOB

5.4. Pacnionosxenue npubOpoB u ar-

napaTypbl Ha dacagHbIX HaHEJAX -

TOB U ITyJIbTOB

5.5. Pacnionosxenue ammaparypsl B

HIMTAX U ITyJbTaxX

6.1. Buapl 31€KTpONpOBOAOK 6. DnekTpu-
6.2. BeiOop crioco0a BBITIOHEHHS YecKue Ipo-
AJIEKTPONPOBOIOK BOJIKH

6.3. BeiOop mpoBo10B u kabenei

6.4. CoBMecTHasl MPOKJIaJKa Herei

Pa3MYHOTO HA3HAYCHHS

7.1. Haznauenue TpyOHbIX ipoBooK | 7. TpyOHble
7.2. XapakTepuUCTUKU TPYOHBIX MPO- MIPOBOAKH
BOJIOK CHCTEM H3Me-
7.3. OcHOBHBIE TPeOOBaHUSA K TPYO- PCHMS U aB-
HBIM TIPOBOJIKAM TOMaTH3alUN
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8.1. Haznauenue cxem coequnennii u | 8. [Ipoektu-
MOIKTFOUEHHSI BHEITHUX TPOBOIOK poBaHwme
8.2. CxeMbl COeTUHEHNI BHELIHUX BHEIIIHUX
MIPOBOJIOK JNEKTpHYC-
8.3. CxeMblI MOKITIOUYCHY S BHEIITHUX CKUX H TPYO-
IIPOBOIOK HBIX MTPOBO-
JIOK
OIIK-4 | T'otoBHOCTH mpHMEHSTH co- | 2.1. CTpykTypHbIe cXxeMbl u3MepeHus | 2. CTpyKTyp-

BPEMCHHBIC CPEIICTBA  BBI-
TIOJTHEHUS ¥ PEAaKTHPOBAHHUS
M300paKCHUH W YepTexel u
MOJITOTOBKA  KOHCTPYKTOP-
CKO-TEXHOJIOTHMYECKON JIOKY-
MEHTAIUH

Y yIpaBJICHUS
2.2. CTpyKTYpbI CUCTEM YIIPaBICHUS
2.3. OnHOypOBHEBAS TICHTPATN30BAH-
Hasl CTPYKTYpa yIpaBICHUS

2.4. OnHOypOBHEBAs IELEHTPAIH30-
BaHHAS CTPYKTYpa yIPaBICHHS

2.5. MHOTOYpOBHEBAs CTPYKTYpa
yIIpaBJICHHS

2.6. VcxomHble MaTepHallsl I pas-
pabOTKH CTPYKTYPHBIX CXEM

HBIE CXEMBI
CUCTEM H3Me-
pEeHHS U aB-

TOMaTHU3alUU

3.1. TpeGoBanus kK 0OPMIICHHUIO
(YHKIMOHANBHBIX CXEM

3.2. IlozurmonHsie 0003HAYCHUS TIPH-
OOpOB U CPECTB aBTOMATHU3alIUU Ha
(YHKIMOHAIBHBIX CXeMaX

3.3. 3amaum, pemaemble IpHu paspa-
00TKe (YHKITMOHAIBHBIX CXEM

3.4. O0ure NpUHIHUIIB pa3pabOTKU
(YHKIIMOHAIBHBIX CXEM

3.5. Pemenns, sBsIOMIMECS pPe3yib-
TaTOM COCTaBJICHUS (PYHKIIMOHATIHHBIX
cXeMm

3.6. MeTouka BBITOTHEHUS (PYHKIIH-
OHAJIbHBIX CXEM

3. ®ysknmo-
HaJlbHBIE
CXEMBI CH-
CTeM HU3Mepe-
HUSI U aBTO-
MaTu3alnu

4.1. Ha3zHaueHue NpUHIMITHATBHBIX
ANEKTPUIECKHIX CXEM

4.2. O6mue TpeOoBaHHS K TPUHIIUTIHU-
QJIBHBIM 3JICKTPHUUECKUM CXEMaM

4.3. IIpaBuia BEITOTHEHUS IPHHITHA-
MMUAITBHBIX AJIEKTPUUECKUAX CXEM

4.4. Tlopsimok pa3pabOTKH MPUHITUTIH-
QIBHBIX MEKTPHYECKHX CXEM

4.5. YcnosHble rpadguueckne 0003Ha-
YEHHsI DJIEMEHTOB CXEM

4.6. YcnoBHble OyKBEHHO-IIU(PPOBBIC
0003HaYEHNUS IIEMEHTOB CXEM

4.7. O003HaueHus LETEn

4. ITpunnu-
HaJIbHbIE

JNIEeKTpHYe-
CKH€ CXEMBI

5.1. HazHaueHne MUTOB U MyJIHTOB
CHCTEM aBTOMATHU3AINN

5.2. KoHCTpyKIHS MIUTOB U MyJBTOB
5.3. MoHTaXHBIE 30HBI IIUTOB U
MyJIHTOB

5.4. Pacnionosxenue npubOpoB u ar-
napaTypbl Ha dacagHbIX HaHEeJAX -
TOB U IyJIbTOB

5.5. Pacnionosxenue anmaparypsl B
LIUTaX U MyJbTax

5. Ilutel 1

IMYJIbThI

7.1. HaznayeHue TpyOHBIX POBOJOK
7.2. XapakTepUCTHKH TPYOHBIX MPO-
BOJIOK

7.3. OcHOBHBIE TpeOOBaHUs K TPYO-

7. TpyOnsle
HPOBOJIKH
CHCTEM H3Me-
pEHHSA U aB-
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HBIM ITPOBOJIKAM TOMaTH3aINN
8.1. Hasnauenue cxem coenunennid u | 8. [Ipoextu-
MOKIIIOYEHHS BHEIITHUX TPOBOIOK poBaHue
8.2. CxeMbl COeIMHEHNI BHELIHUX BHELITHUX
MIPOBOJOK JNeKTpHYe-
8.3. CxeMmbl MOIKIIF0YEHUS BHELITHUX CKHUX U TPYO-
MIPOBOJIOK HBIX TIPOBO-
JIOK
MK-5 CrniocobHocts ocymiecTBisATh | 3.1. TpeboBanus k opopmieHHIO 3. ®ynknmo-
cOOp ¥ aHAJIN3 HCXOTHBIX (YHKIIMOHAIBHBIX CXEM HaJIbHbIC
JaHHBIX JUIA pacyeta u npo- | 3.2. Ilo3unmonHsie 0003HaYeHNUS MPU- | CXEMBI CH-
EKTUPOBAHUS CHCTEM U OOpPOB M CPEACTB aBTOMATH3AIMU Ha CTEeM H3Mepe-
CPE/ICTB aBTOMATH3AINH 1 (GYHKIIMOHAIBHBIX CXeMaxX HUS ¥ aBTO-
yIIpaBIICHHSI 3.3. 3amaum, pemiaecMble Py paspa- MaTH3aluu
00TKe PYHKIIMOHATIBHBIX CXEM
3.4. O0ure NpUHIHUIIB pa3pabOTKU
(YHKIIMOHAIBHBIX CXEM
3.5. Pemenws, sBisIOMMECs pe3yib-
TaTOM COCTaBJIeHUS (PYHKIIMOHAIHHBIX
cXeM
3.6. MeToauka BBHITTOTHEHUS (PYHKIIH-
OHAJIBHBIX CXEM
6.1. Bumbl 371€KTpOIPOBOIOK 6. DnekTpu-
6.2. Br16op crioco0a BBITIOTHEHUS YECKHE MPo-
AIIEKTPOIPOBOIOK BOJIKH
6.3. Brioop nmpoBooB U Kabenei
6.4. CoBMecTHas MPOKIIAKA IeTei
Pa3IMYHOTO Ha3HAYCHHS
MK-6 CriocoOHOCTh MPOU3BOTUTH 3.1. TpeboBanus K 0GOPMIICHHIO 3. dysknmo-
pacyeThl ¥ IPOCSKTUPOBaHUE | (QYHKIIMOHAIBHBIX CXEM HaJIbHBIE
OTJIEIBHBIX OJIOKOB H 3.2. [lo3urmonHbIe 0003HAYEHUS TIPU- | CXEMBI CH-
YCTPOWCTB CHCTEM aBTOMa- OOpOB ¥ CPE/ICTB ABTOMATH3ALMH Ha CTEM H3Mepe-
TU3AIAN U YIIPaBICHUS U (YHKIIMOHAITBHBIX CXeMaX HUSI U aBTO-
BBIOMPATH CTAHAAPTHBIC 3.3. Bamaum, pemaemMsie Ipu paspa- MaTU3anum
Cpe/ICTBa aBTOMATHKH, U3Me- | OOTKe ()YHKIIMOHAIBHBIX CXEM
PUTENBHOM U BEIYUCIUTENB- | 3.4. OOlIre NpUHIHUIB pa3padoTKu
HOU TEXHHKH JJISl IPOEKTH- (YHKIIMOHANBHBIX CXeM
POBaHUS CUCTEM aBTOMATH- 3.5. Pemrenus, BisrOLIAECs pe3yiib-
3al[U¥ U YIPABJICHUS B COOT- | TATOM COCTaBJICHHs (YHKIIMOHAIBHBIX
BETCTBUH C TEXHUUECKUM cxXeMm
3aJaHUEM 3.6. MeTouka BBITTOTHEHUS (PYHKIIH-
OHAJIBHBIX CXEM
4.1. Ha3zHaueHue NpUHIMITHATBHBIX 4. Ipuann-
ANIEKTPHUYECKUX CXEM HabHbIE
4.2. O6ume TpeOOBaHMA K IPUHLIUIHN- | AJIEKTpHYE-
QIBHBIM 3JICKTPHUECKIM CXEMaM CKHE CXEMBI
4.3. TIpaBua BBITOTHEHUS IPHHITU-
MUATBHBIX SJIEKTPUIECKUX CXEM
4.4. Tlopsinok pa3paOOTKH MPUHLIUIIH-
QIBHBIX MEKTPHYECKUX CXEM
4.5. YcnosHble rpaduueckne 0003Ha-
YEHUS! 3JIEMEHTOB CXEM
4.6. YcnoBHble OyKBEHHO-IIU(PPOBBIC
0003HaYEHNUS IIEMEHTOB CXEM
4.7. O003HaueHU LIETEr
nK-7 CriocobHocTh pa3pabateiBath | 2.1. CTpykTypHBIE cXeMbl n3MepeHust | 2. CTpyKTypH

MPOEKTHYIO IOKYMEHTAITHIO B
COOTBETCTBUH C UMECIOIIIUMU-
Csl CTaHJAPTaMU ¥ TEXHHUYEC-

U yIpaBJICHUS
2.2. CTpyKTYpBI CUCTEM YIIPABJICHUS
2.3. OnHOYypOBHEBas [ICHTPAIN30BaH-

BIC CXCMBI
CHUCTEM HU3MC-
PCHUA U aB-
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CKHMHU YCJIIOBUAMU

Hasl CTPYKTYpa yIpaBICHHS

2.4. OgHOYpOBHEBAS ICIIEHTPATH30-
BaHHAs CTPYKTYpa yIpaBICHHS

2.5. MHOroypoBHeEBasi CTpPYKTypa
yIpaBJICHUS

2.6. VcxoaHble MaTepHalibl I pas-
pabOTKH CTPYKTYPHBIX CXEM

TOMaTHu3allun

3.1. TpeboBanus k 0pOPMIICHHUIO
(YHKIIMOHAIBHBIX CXEM

3.2. [To3uimonHbIe 0003HAYCHUS TIPH-
OOpPOB H CPEJICTB aBTOMATHU3AIINU HA
(YHKIIMOHAIBHBIX CXeMaX

3.3. 3amaum, pemaemble TIpu paspa-
00TKe (YHKITHOHAIBHBIX CXEM

3.4. O0ure NpUHIHUITBI pa3pabOTKU
(GYHKIIMOHAIBHBIX CXEM

3.5. Pemenns, sBistommecs pe3yib-
TaTOM COCTaBJICHUS (DYHKIIMOHATBHBIX
cXeM

3.6. MeToauka BBITTOTHEHUS (PYHKIIH-
OHAJIBHBIX CXEM

3. dyHKIHO-
HaJILHBIE
CXEMBI CU-
CTEM H3Mepe-
HUS U aBTO-
MaTH3alUN

4.1. HaznaueHue NpUHINNHATIBHBIX
ANEKTPHUYECKHUX CXEM

4.2. O0mue TpeOoBaHUS K TPUHIIUTIHU-
AITBHBIM DJICKTPHYECKUM CXeMaM

4.3. IIpaBua BEITOTHEHUS IPHHIIH-
MUATBHBIX IEKTPHIECKUX CXEM

4.4. Tlopsimox pa3paObOTKA MPUHITUTIH-
QIBHBIX IEKTPHYECKUX CXEM

4.5. Ycnoable rpaduueckue 0003Ha-
YEHUSI DIIEMEHTOB CXEM

4.6. YcnoBHbIe OyKBEHHO-IIU(PPOBBIC
0003HAYCHUS IJIEMEHTOB CXEM

4.7. O003HaueHus LEEl

4. Ipunnm-
nHaJbHbBIE

DIIEKTpHYE-
CKHE CXEMBI

5.1. HazHaueHve MUTOB U ITyJIETOB 5. Ilutel 1

CHCTEM aBTOMAaTH3AINN MYJIBTHI

5.2. KoHCTpYKIHS HIUTOB U MyJHTOB

5.3. MoHTaXHBbIE 30HBI LIIUTOB U

MyJIbTOB

5.4. Pacrionosxenue npudopoB U ari-

napaTypbl Ha dacagHbIX HaHEJAX LIH-

TOB U ITyJIbTOB

5.5. Pacnionosxenue ammaparypsl B

IIMTaX U MyJbTax

7.1. Haznauenue TpyOHbIX ipoBogoK | 7. TpyOHble

7.2. XapakTepuUCTUKU TPYOHBIX IPO- MIPOBOJIKH

BOJIOK CHCTEM H3Me-

7.3. OcHoBHBIE TpeOOBaHUS K TPYO- peHus U aB-

HBIM IIPOBOJIKAM TOMaTH3alUHU

8.1. Haznauenue cxem coenunennid u | 8. [Ipoekru-

MOJIKITFOUEHHSI BHEIITHUX TPOBOJIOK poBaHue

8.2. CxeMbl coeIMHEHHH BHEITHUX BHEILTHUX

MIPOBOJOK JNIeKTpHYE-

8.3. CxeMblI MMOAKIIIOUYSHHS BHEIITHUX CKHX H TPYO-

MIPOBOJIOK HBIX [IPOBO-
JOK
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3. Onucanue nokasareseii 1 KpUTepHeB OLIEHUBAHUS KOMIeTeH Mt

IMoka3zaresn Ouenka Kpurepun
3HaTh OTJIMYHO OreHKa «OTIMYHOY» BBICTABIISIETCS B CITY-
OK-7: yae, €CJIU CTYIEHT IEMOHCTPUPYET:
— OCHOBHBIE ICTOYHHUKH HAYIHO- — BCECTOpPOHHEE CHCTeMaTHYeCcKoe 3Ha-
TEXHUIECKOHN mH(pOpMaIuu B 00- HHE TIPOrPaMMHOT0 MaTepHaa;
JIACTH Pa3pabdOTKH U MPUMEHCHHUS — TMPaBWIBHOE BBHINIOJHCHHUE IPAKTUYC-
TEXHUUYECKUX CPEJICTB aBTOMATH- CKHMX 3aJlaHWii, HANpPAaBJICHHBIX Ha IPH-
3a1mn MEHEHHE [TPOrpaMMHOT0 MaTepHaa;
OIIK-4: — TPaBWIBHOC NPUMEHEHHE OCHOBHBIX
— TCHJICHIIUH U TICPCIICKTUBBI pa3- TMOJIO’KEHUH MPOTrPaMMHOT0 MaTepuaa.
BUTHS YCTPOICTB aBTOMATH3AIIAN X0pouIo OreHKa «XOpOII0Y BHICTABISETCS B CITY-
Y YIIPaBIICHUS, a TAKKE CMEXKHBIX 4ae, eCJIM CTYJeHT JeMOHCTPUPYET:
oOnacTeli HAyKH U TEXHUKU, — HEIOCTaTOYHO IIOJIHOC 3HAHUE IPO-
MIPOEKTHPOBATH YCTPOICTBA aBTO- TpaMMHOTO MaTepUaa;
MaTH3aI|H U YIIPABICHUS C yae- — BBIIIOJIHEHHE C HECYIIECTBEHHBIMU
TOM 3aJIaHHBIX TPEOOBaHUI OIIMOKAaMU  TPAKTUYCCKUX  3aJlaHui,
MK-5: HaIpaBJIEHHBIX Ha IIPUMEHEHHE IIPO-
OCHOBHBIE CTPYKTYPBI, TPUHITHITHI TPaMMHOTO MaTepHaa,
TUTMU3AIUH, YHU(DHUKAIIMHA TOCTPO- — TpUMEHEHWEe C HEeCYIIeCTBEHHBIMU
CHUSA TPOrpaMMHO-TCXHUYCCKUX OHII/I6KaMI/I OCHOBHBLIX ITOJIOKEHUM po-
komrurekcoB (I1TK); TPaMMHOTO MaTepHaa.
IK-6: yaoBjieTBOpUTEIbHO | OIEHKAa «yIOBJIETBOPUTEIHHO» BbHICTAB-

OCHOBBI IIOCTPOCHHS U apXUTEK-
TYpBl MEKPOIIPOLIECCOPOB, CPEJI-
CTBa aBTOMAaTHKH, U3MEPUTEIBHOM
Y BBIYHUCIUTEILHON TEXHUKHU
NK-7:

OCHOBBI IIOCTPOEHHS U apXUTEK-
TYpBl MHUKPOIIPOLIECCOPOB, CPe/I-
CTBa aBTOMaTHKH, H3MepHTeJ’ILHOﬁ
Y BBIYMCIINTENEHON TEXHUKU
Ymern:

OK-7:

— CaMOCTOSITEIHHO pa3Ouparbes B
HOPMAaTUBHBIX JOKYMEHTAX I10
CO3JIaHHIO CUCTEM aBTOMATH3AIUU
1 MMPUMCHSATH UX JJIS1 pEIICHUSA
MOCTaBJIEHHOH 3aa4u.

OIIK-4:

— MIPOEKTUPOBATH YCTPOWCTBA aB-
TOMATH3alMHU U YIIPABIICHHUS C
YUETOM 3aJIlaHHBIX TpeOOBaHUI
HK-5:

- OpEeaACTaBJIATbL TCXHHUYECKHE PC-
HICHUS c WCTIONIb30BaHUEM
CPEJICTB KOMITBIOTEPHOU TIpaduKu
U TEOMETPHYECKOTO MOJIEIHPOBa-
HUS;

- pelarb HCCIIEA0BATEIbCKHE H
MPOEKTHBIE 33J]auu C MCIOJIbh30Ba-
HUEM KOMIIBIOTEPA,

- BBITIOJIHATD MTPOEKT TEXHUUECKO-
ro o0ecrevYeHus] CUCTEM YIpaBJie-
Hus Ha 6a3e TunoBeix [ITK

IK-6:

MPOBOJMTH PACUETHI M MPOCKTHU-
pOBaHHE OTIEIbHBIX OJIOKOB U
YCTPOMCTB CHCTEM aBTOMATH3a-

JsieTCs B Cllydae, €ClIM CTYIEHT JEMOH-
CTpUpPYET:

— YaCTUYHOE 3HaHWE MPOTrPaMMHOIO Ma-
Tepuana,;

— YaCTUYHOE BBIITOJHEHUE MPAKTUICCKUX
3aJJaHMi, HalpaBJICHHbIX HA IPUMEHEHHE
MPOrpaMMHOI0 MaTepuaa;

— YaCTHYHOE MPUMEHEHHUE OCHOBHBIX I10-
JI0’)KEHUI MPOrpaMMHOT0 MaTepuaa.

HEYI0BJIETBOPUTEIbHO

OneHka «HEYIOBJIECTBOPUTEIBHO»  BbI-
CTaBIsieTCA B Clly4yae, €CIIM CTYIEeHT Je-
MOHCTPHUPYET:

— CyIecTBeHHbIE MpoOeNbl B 3HAHUH
POrpaMMHOT0 MaTepuaa;

— MPHUHIUIUAIBHBIE OIMUOKH TIPH BbI-
MOJHEHUM  TPAaKTHUECKUX  3aJlaHuil,
HanpaBJICHHBIX Ha TPUMEHEHHWE IIpo-
IrPaMMHOT'O MaTepHaa;

— HEBO3MOXKHOCTh TIPHMEHEHHSI OCHOB-
HBIX TOJIOKEHUH NMPOrpaMMHOTO MaTepH-
ana.
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[IUH U YIIPaBJICHUS U BHIOMPAThH
CTaH/IapPTHEIC CPEJICTBA AaBTOMATH-
KA

IIK-7:

MIPOBOINUTH 0OOCHOBAaHHBIN BHIOOP
Y KOMIUIEKCUDOBAHHE CPEJICTB
KOMITBIOTEPHOM rpaduKku;

— pa3pabarbIBaTh NPUHIMITHAIb-
HBIC, CTPYKTYpPHBIE, (DYHKITHO-
HaIlbHBIE, JJIEKTPUICCKUAE CXEMBI 1
MPOEKTHPOBATH TUIOBBIE CHCTEMBI
Baanersn:

OK-7:

— TOTOBHOCTBIO K
CaMOCTOSTCIBLHOM,
WHIUBUIYaJIEHOHN padoTe,
NPUHATHIO PEIICHUHN B paMKax
cBOCH MpodeccuoHanbHON
KOMIICTCHIIM

OIIK-4:

— COBPEMCHHBIMU NTPOTPpaMMHBLIMHA
CpeICTBaMH MOJICIUPOBAHHUS U
ONTUMATHLHOTO MPOCKTHPOBAHHUS
YCTPONCTB aBTOMATH3AIUH U
yIpaBlieHHsI Pa3IuIHOTO (QYHKIIU-
OHAJIPHOTO HA3HAYCHHUS

IIK-5:

- COBpEMCHHBIMHU IMPOrpaMMHBIMU
CpeAcTBaMH  TOATOTOBKH  KOH-
CTPYKTOPCKO-TEXHOJOTHYECKOM
JIOKYMCHTAIVH;

- HaBbIKaMH pabOThI C COBPEMEH-
HBIMU aIMapaTHBIMU U MPO-
TPaMMHBIMH CPEICTBAMH UCCIIC-
J0BaHHWA U IIPOCKTUPOBAHUA CU-
CTEM YIIPABJICHUA

I1K-6:

METOJaMH pa3padOTKH arOPUT-
MOB U MPOTrpaMM Ha accemoOuepe,
COBPEMEHHBIMU HHTETPUPOBAH-
HBIMU cpellaMH Pa3paboTKH po-
rpaMMHOT'O oOecrieueHust JJIsL
MHUKPOKOHTPOJUIEPOB, IPOEKTHPO-
BaHUS CHCTEM

HK-7:

HaBbIKAMH BBIOODA aHAJIOTOB M
MPOTOTHITOB MTPU MIPOCKTUPOBAHHUN
CHCTEM aBTOMATH3AIINH;

— HaBbIKaMH O(bOpM.HeHI/IS[ Ipo-
€KTHOHM TOKYMEHTAIlH B COOTBET-
ctBum ¢ TpedoBarmsmu ECK/]
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4. Meroan4yeckue MaTepuabl, ONpeae/sA0Nde NMPoleAypPbl OLeHNBAHUS 3HAHUM,
YMeHHUii, HABBIKOB H ONBITA J1eSITeJIbHOCTH

Hucuunnuna [IpoekTrpoBaHre aBTOMATU3MPOBAHHBIX CHCTEM HallpaBlieHa Ha Ipuoodpere-
HUE 00YYarOIMMUCS 3HAHUH M HABBIKOB ISl BHIIIOJHEHUS MIPOEKTHO - KOHCTPYKTOPCKUX paboT Mo
CO3JIaHHI0 CHCTEM aBTOMAaTH3allMU TEXHOJIOTMYECKUX MPOIECCOB, MPHUOOpETEHNE HABBIKOB U yMe-
HUS BBITIOJHEHUS MPOEKTHBIX paboT B 00JIACTH aBTOMATH3AIMH U MPHUMEHEHUH CUCTEM aBTOMAaTH-
3UPOBAHHOIO TPOEKTUPOBAHUSI.

N3ydyeHne qUCHMILIMHBI IPEAYyCMaTPUBAET:

— JIEKLUH,

— nabopatopHbie paboTHI,

— MPAKTUYECKUE 3AHATHS,

— KYpPCOBYIO paboTy,

— CaMOCTOSITENBbHYIO PadoTy,

— DJK3aMeH.

B xone ocBoenus pasznenoB aucuuIInHbl [IpoekTpoBaHNEe aBTOMAaTU3HPOBAHHBIX CHUCTEM
oOyJaromuecs: U3y4aroT NPUHIUIBI IIOCTPOSHUS U MPOSKTUPOBAHUS aBTOMATHU3UPOBAHHBIX CHCTEM
yIpaBjIeHUs] TEXHUYECKUMU 00BEKTaMU U TEXHOJIOIMUYECKUMU IpolieccaMu Ha 0a3e TUIOBBIX ara-
paTHBIX W MPOTPAMMHBIX CPEJCTB, BKIIOYAIONIMX alapaTHO-IPOrpaMMHBIE KOMILIEKCHI; (popMu-
pOBaHHE aJrOPUTMOB YIIpaBJICHUS, BU3yalu3aluuu; (OpMHUPOBAHME KOMAHIHBIX BO3JECHCTBUN Ha
O0O0BEKT yIpaBICHHUS.

CryneHtaMm npeayiaraeTcsi BRIIOIHHUTE JIA00OPaTOpHBIE paOOTHI MO MPOSKTUPOBAHUIO CTPYK-
TYPHBIX CXeM, (PYHKIIMOHAIbHBIX CXEM aBTOMATHU3alMH, TPUHLUMUATIBHBIX ANEKTPUUECKUX CXEM,
CXEM BHEITHHUX JIEKTPUIECKUX U TPYOHBIX TPOBOIOK.

B mporuecce mpoBeneHUs MPaKTUYECKUX 3aHATUN BbIpaOAThIBACTCSI YMEHHE HCIIOJIBb30BATh
MIOJIyYEHHBIE 3HAHUS Ha IIPAKTHKE.

Pabora ¢ nutepaTypoil sBIsSeTCS BaXKHEHIIMM 3JIEMEHTOM B MOJyY€HUH 3HAHUH MO JUCLU-
winHe. [Ipexne Bcero, HEOOXOAMMO BOCIOIb30BaTHCS CIMCKOM PEKOMEHAYEMOMW 10 JaHHOM auc-
LUIUIMHE JTUTEPaTypou. /[ononHUTEnbHbIE CBEIEHNUS IO U3y4YaeMbIM TEMaM MOXHO HAaWTHU B IIEPHO-
nryeckoi neyatu u MIHTEpHETE.

K sKk3ameny nomyckaroTcs CTYJeHTbI, KOTOPbIE BBIITOJHIIN U 0()OPMIIIN BCe 1a0OpaTOpHbIE
paboThl ¥ MPAKTUYECKHUE 3aHSTHSL.

[To uToram BeINOJIHEHHs Ja00OPATOPHBIX pPabOT, MPAKTUYECKUX 3aHATUNA M KypCOBOW pabOThI
IpenojaBaTelb OLIEHUBAET YPOBEHb 3HAHUM, YMEHU, HaBbIKOB. OmicaHue Moka3aTenel u KpuTe-
pHEB OLIEHUBAHUS KOMIETEHINH, cHOPMUPOBAHHBIX 110 UTOI'aM W3YYEHUs AUCLUIUINHBI, IPEICTaB-
neHo B paznene 3 Ilpunoxkenus 1 Hacrosmeil paboueit mporpamMmbl. OCHOBHBIMH OLEHOYHBIMU
CPEICTBaMU IPU IPOBEIEHUH IPOMEKYTOUHOM aTTECTALMHU SBJISAIOTCS BOIPOCHI K DK3aMEHY.
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IIpunaoxenue 2

AHHOTALIUA
padoueii mporpaMMsbl TUCHUIIIHHbI
[IpoexTHpOBaHHE ABTOMATH3MPOBAHHBIX CUCTEM

1. Heab 1 32124 JUCHUIITHHbBI

Ienpto M3yueHust JUCLUIUIMHBI ABJSETCA: IpuoOpeTeHre 00yJyaroluMuUCs 3HaHUH U HaBBbI-
KOB JJISl BBITIOJIHEHHSI TIPOEKTHO - KOHCTPYKTOPCKUX pabOT MO CO3/IaHHIO CHCTEM aBTOMATHU3aLUU
TEXHOJIOTUYECKUX MPOLIECCOB, MPUOOPETEHNE HABBIKOB U YMEHUS BBIINOJIHEHUS IPOEKTHBIX PaboOT B
o0jacTu aBTOMaTU3alUi U IPUMEHEHUH CUCTEM aBTOMATU3UPOBAHHOI'O IIPOEKTUPOBAHMUS.

3azadyeil U3ydeHus: AMCLUILIMHBI ABJIAETCS: N3YYCHHUE NIPUHIMIIOB ITIOCTPOCHUS U IPOEKTH-
pPOBaHUS aBTOMATHU3MPOBAHHBIX CHCTEM YIPABICHUS TEXHUYECKUMHU OOBEKTaMHU M TEXHOJIOTHYE-
CKUMHU IIpolieccaMy Ha 0a3e TUIOBBIX alIapaTHBIX U MPOrPaMMHBIX CPEACTB, BKJIIOUYAIOIIMX alla-
paTHO-IIPOrpaMMHBIE KOMIUIEKCHI; ()OPMHUPOBAHUE aJITOPUTMOB YIPABJICHHUS, BU3yaTu3auu; (op-
MHUpPOBaHHE KOMAH/HBIX BO3AEUCTBUI HA OOBEKT YIIPABICHHUS.

2. CTpyKTYypa AN CHUATLINHBI

2.1  PacnpeneneHue TPyJOEMKOCTH TIO OTICIBHBIM BHJAM YYCOHBIX 3aHSATHH, BKITFOYAS
camocTosTeNnbHYI0 padoty: nekuuit — 10 yaca, nmaGopaTopHbie paboThl — 6 4acoB, MpPaKTHYECKUE
3aHsTHSI- 6 YacoB, caMoCTOsTeNIbHAS paboTa cryneHTa — 82 Jaca,

OO01mmas Tpy10eMKOCTh TUCHUTUTHHBI cocTaBisier 108 waca, 3 3aUeTHBIX eIUHUIIBI.

2.2 OCHOBHBIE pa3/ieibl TUCIUILTUHBL:

1 — OOGmue cBeeHNs O MTPOSKTUPOBAHHHY.

2 — CTpyKTypHBIE CXEMBI CHCTEM H3MEPEHHS 1 aBTOMAaTH3AIHN

3 — OYHKINOHAJIBHBIE CXEMbI CUCTEM U3MEPEHUS U aBTOMaTU3aI[1H

4 — TIpUHIMTTHAIEHBIC DJIEKTPUYECKHE CXEMBI

5 — IIIuTbI ¥ MyNbTHI

6 — DnexTpuYecKre MPOBOIKU

7 — TpyOHBIe IPOBOJKK CHCTEM M3MEPEHHSI U aBTOMAaTH3allu1

8 — [IpoexkTupoBaHHE BHEITHUX AIIEKTPHYECKUX M TPYOHBIX IPOBOJIOK

3. [Inanupyemble pe3yJbTaThl 00yueHHs (MepedyeHb KOMIeTeHIHii)

[Tponecc n3yueHust IUCUMIUIMHBI HalpaBjieH Ha (OpMUPOBaHNE KOMIIETEHIMH:

OK-7 - c1tocoOHOCTBIO K CaMOOpTaHU3AIU U CaMO00Pa30BaHHUIO

OIIK-4 - roTOBHOCTBIO IPUMEHATH COBPEMEHHBIE CPEZICTBA BHIMOJIHEHUS U PElaKTUPOBAHMS
M300paXeHU U YepTeKel U MOJrOTOBKU KOHCTPYKTOPCKO-TEXHOJIOTMUECKOM TOKyMEHTalun

I1IK-5 - crmocoOHOCTBIO OCYIIECTBIISATH COOp M aHAINW3 MCXOAHBIX JAHHBIX Ul pacyera U
MPOEKTUPOBAHUS CUCTEM U CPEICTB aBTOMATHU3AIMH U YIIPABICHUS

IIK-6 - crmocoOHOCTBIO MPOM3BOIUTH PacueThl U NMPOEKTUPOBAHHE OTAEIbHBIX OJOKOB U
YCTPOMCTB CHCTEM aBTOMATHU3AIMK U YIIPABJICHUs U BBIOMPATh CTAaHIAPTHBIE CPEACTBA ABTOMATHKU,
MU3MEPUTENIBHON M BBIUMCIUTEIBHON TEXHUKH JUISl NPOEKTUPOBAHMS CHCTEM aBTOMAaTH3alUuU U
yIpaBiIeHUS

I1K-7 - cnocoOHOCTBIO pa3zpabaThiBaTh MPOEKTHYIO JOKYMEHTAIMIO B COOTBETCTBHH C UMeE-
IOLIUMHUCS CTaHJApPTaMU U TEXHUYECKUMH YCIOBUSIMHU

4. Bua npoMe:KyTO4YHOM aTTecTamum: sx3ameH, KP
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IIpuaoxenne 3

IlIpomoxkon o 0ononneHusx u usmMeHeHuAX é padoueil npozpamme
na 20__ -20 YueoHblil 200

1. B pabGouyro nporpamMmmy 1o AUCUUIUIMHE BHOCSTCS CIEAYIONINE JONOTHECHUS:

2. B pabouyto mporpaMmMy Mo JUCHUILIMHE BHOCATCS CIEIYIOLINE U3MEHEHUS:

[TpoTokoun 3acemanus xkadenpor No OT «__ » 20 r.,
(paspabomuux)

3aBenyromnuii kageapoit

(noonucs) (®.1.0.)
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[IporpamMa cocTaBieHa B COOTBETCTBHM C (heAepalbHbIM T'OCYAapCTBEHHBIM 00pa3oBa-
TEJTBHBIM CTaHJIAPTOM BBICIIETO 00pa3oBaHUs MO HampapiieHuio nmoArotoBku 27.03.04 Ynpasnenue
B TEXHUUYECKUX cucTeMax oT «20» oktaops 2015 r. Ne 1171

s Haoopa 2014 roaa: u yuebusm mmanom @I'BOY BO «bpl'Y» ans 3aounoii popmbl 00ydeHus
oT «03» 07.2018 r. Ne 413.

IIporpammy cocraBuiI:

Tony6aeB B.H. nonient kadpenper YTC

Pabouas nporpamma paccMoTpeHa U yTBepKAeHa Ha 3aceqanuu kapeapsl YTC

ot 28 nexabdps 2018 r, mpoTokon Ne 6

3aBenyrommii kapeapoit YTC Urnarees U.B.
COI'JTACOBAHO:

3aBenyIONIHI BBITyCKAIOMICH Kadeapoit Urnatees U.B.
Jupektop OubImoTeKn Cotnuk T.O.

Pabouas nporpamma of00peHa Mmeroaudeckoit komuccueit ®OuA ¢pakynbTera
ot 28 nexadps 2018 r, mporokos Ne 5
[Ipencenarens MeToaMYEeCKONH KOMUCCHH (aKyIbTETa VibsaaoB A.JL.

COT'JTACOBAHO:

HavanpHuk
y4eOHO-METOIUUECKOT0 YIPaBICHUs Hexesen I'.I1.




