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BBenenune

CenbCKOX03MCTBEHHOE MPOU3BOJCTBO SIBIISIETCS OJHOM M3 Haubojee pa3BUBAIOIIUXCS
oTpacieil HapoJHOro Xo3siiicTBoBaHMA. V3MEHEHHsI B CEJIIbCKOM XO3SIMCTBE CHOCOOCTBYIOT
YBEJIMYEHUIO MOTPEeO]EeHUsT DPA3JIMYHbIX BUAOB HHepruu. OCHOBHYIO [OJI0 IpPU 3TOM,
COCTaBJIAET 3JIEKTpUUecKas sHeprus. [lepeocHaleHre CylnecTBYIOIINX U BHEJPEHUE HOBBIX
TEXHOJIOTHi, MMO3BOJSET YBEIUYUTh TEMIIBI POCTa CEJIBCKOIO IMPOU3BOJCTBA U TEM CaMbIM
YBEJIMYUBAETCS OTPEOIEHUE FIEKTPOIHEPTUHU.

Jlis BBIMOJIHEHUS 3a7ad MEPeoCHAIIeHUs, He0OX0IUMO MPO(HEeCCHOHAIBHO MOIAOUTH K
BOIIPOCY PEKOHCTPYKIMH CYIIECTBYIOUINX CHCTEM 3JIEKTPUPUKAIIIH.

[TpoexTrpoBaHKEe CUCTEM IEKTPUPHUKALIMU B LIEJIOM COCTOUT U3 HECKOJIBKHUX ATAIIOB:

- IPOEKTHPOBAHUE D3JIEKTPOTEXHOJIOTMYECKOTO 00O0pYHOBaHMS, KaK M KOHKPETHBIX
YCTAHOBOK, TaK M Uil 00bEKTa B LEJIOM (K TaKOBOMY OOOpPYIOBaHUIO OTHOCSTCS CHCTEMBI
BEHTWISALMH, YOOPKU HAaBO3a, pa3Jjaud KOPMOB U BOJOCHAOXKEHMUS);

- IPOEKTUPOBAHUE CUCTEMBI ANEKTPUUECKOT0 OCBELICHMUS;

- IPOEKTUPOBAHUE CUCTEM DJIEKTPOCHA0KEHUS (CUIIOBBIE paclpeeIuTEIbHbIE CETH, CETH
3a3€MJICHHUS U 3aHYJIEHUS, TPYIIIIOBBIE CETH, CUCTEMBI 3AIUThI 3JIEKTPOCETEH )

OcyuecTBisisi MPOEKTUPOBAHUE, HEOOXOJUMO YUHUTHIBATh BCE JOCTUXKEHHUS Hay4dHO-
TEXHUYECKOro Iporpecca. bosblias HOMEHKIIAaTypa CyHIECTBYIOIIErO 3IEKTPOOOOPYL0BaHMUS,
Croco0Ha PelIUTh MIPAKTUYECKH BCE 3a/1a4M TEXHOJIOIMYecKoro npouecca. [IpoekTupoBIuky
oCTaeTcs JMIIb KBATU(PULIUPOBAHHO MOJOUTH K PELICHUIO 3a/1a4 AIEKTPUPHUKALIMH CEIbCKOTI0
XO35ICTBa.

B xoxe BbmonHeHuss KypcoBoro mnpoekrta B coorBerctBuM ¢ PI'OC CIIO mo
cnenuanbHocTl  35.02.08 DOnexTpudukanus ¢ aBTOMATHU3alMs CEIbCKOTO XO3siiicTBa
CTYJEHTBl TOKa3bIBalOT OCBOEHME COOTBETCTBYromMX mpodeccuonanbHbix (I1K) m obmumx
(OK) xommnereHIui:

I[IK 1.1 BpIMONHATH MOHTaX 3JEKTPOOOOPYIOBAaHUS U aABTOMATUYECKUX CHCTEM
yIpaBJIEHUS.

I1K 1.2 BBINONHATE MOHTaX M 3KCILTyaTallMI0 OCBETUTEIBHBIX U DJIEKTPOHAIPEBATEIBHBIX
YCTaHOBOK.

1K 1.3 INonaepxuBath pexxUMbl pabOThI U 33JJaHHbIE TApaMETPhl ATEKTPUPHUIIUPOBAHHBIX
Y aBTOMAaTUYECKUX CUCTEM YIPABJIEHUS TEXHOJIOIMYECKUMHU IIPOLECCAMH.

OK 1. [lonumatph CyIIHOCTHh M COLMAIbHYIO 3HAYUMOCTh CBOEH Oynymielt mpodeccun,
MIPOSIBJIATH K HEW YCTOWYMBBINA MHTEPEC.

OK 2. OpranusoBbiBaTh COOCTBEHHYIO IESTEIbHOCTb, BHIOMPATH THUIOBbIE METOMABI U
CHoCOOBl  BBIMOJHEHUSI MNPOQPECCHOHATBHBIX 3a/ad, OLEHHWBAaTh HUX JS(P(PEKTUBHOCTH U
KaueCTBO.

OK 3. IlpuHnuMaTe pelieHns B CTaHAAPTHBIX U HECTaHJAPTHBIX CUTYallUsX U HECTH 3a
HUX OTBETCTBEHHOCTb.

OK 4. OcymecTBiasATh MOUCK W HCHOJIb30BaHHWE HH(POpPMAIUK, HEOOXOAUMOU I
3¢ (}EeKTUBHOTO  BBIMIOJHEHUS  MpOo(ecCHOHANBHBIX  3a/lady, MNpOoPEeCcCCHOHAIBHOIO H
JMYHOCTHOTO Pa3BUTHSI.



OK 5. Hcnonp3oBate WHGOPMALMOHHO-KOMMYHUKALIMOHHBIE TEXHOJIOTUU B
npodeCcCHOHATBLHOMN 1eATETbHOCTH.

OK 6. PabGorate B KOJJICKTHBE W B KOMaHJe, 3(PQPEKTUBHO OOIIATHCS C KOJIJIETaMH,
PYKOBOJICTBOM, ITOTPEOUTEIISIMHU.

OK 7. bpatb Ha cebs OTBETCTBEHHOCTb 3a pabOTy WIEHOB KOMaH/bl (IIOJYUHEHHBIX), 32
pe3yibTaT BBIIOJHEHUS 3aJaHUH.

OK 8. CamocrosTenbHO oONpeneniTh 3aladud MNpo(ecCHOHAIBHOTO M JIMYHOCTHOTO
pasBUTHs, 3aHMMaTbCsl CamMOOOPa30BaHUEM, OCO3HAHHO IUIAHUPOBATh  IOBBILICHHE
KBaJTM(PHUKALINY.

OK 9. OpueHTupoBaThCs B yCIOBUSAX YaCTOM CMEHBI TEXHOJIOTUN B MpodeccHoHAIbHOM
JeSITEIIbHOCTH.

B pesynpraTe BbIMOIHEHHS KypcoBoro mnpoekrta B cooTrBercTBuM ¢ ®PI'OC CIIO mo
crenuanbHocTH  35.02.08 DnekTpudukanmus MW aBTOMATH3alMs CEIbCKOIO XO35SHCTBa
00yYaroIuics TOJKEH:

HMeTh NPAKTHYECKHIl ONbIT:

- MOHTa)Xa U HaJIaJIKU 3JIEKTPOOOOPYIOBAaHUS CEIbCKOXO03SHCTBEHHBIX NPEIPUATH;

- SKCILTyaTaluy 3JIEKTPO0OOPYAOBAHUS CENbCKOX03IHCTBEHHBIX NPEAIPUITUL;

- MOHTaXa, HAJNAJAKM U OKCIUIyaTalldd CUCTEM LEHTPAJIU30BAaHHOTO KOHTPOJS U
aBTOMATHU3HPOBAHHOTO yIpaBiIeHUS TEXHOJIOTUYECKUMHU npoueccamu
CEJIbCKOXO035HCTBEHHOT'O ITPOU3BO/ICTBA.

yMeThb:

- TPOM3BOJUTh MOHT&X U HaJaJIKy MpHUOOPOB OCBEIIEHUS, CUTHAIN3ALMN, KOHTPOJIbHO-
U3MEPUTENIbHBIX MPHOOPOB, 3BYKOBOW CHTHAJIM3AlMM M NpeAoXpaHHUTeNed B TpakTopax,
aBTOMOOWJISIX M CEJIbCKOXO03AHCTBEHHOM TEXHUKE;

- 1oaOupaTh HIEKTPONPHUBOJ Ui OCHOBHBIX CEJIbCKOXO3SIMCTBEHHBIX MAallMH U
YCTaHOBOK;

- IPOU3BOAUTh MOHTaX U HANAJKy 3JIEMEHTOB CHCTEM LIEHTPAJIU30BAHHOTO KOHTPOJIS U
ABTOMATHU3UPOBAHHOTO yIpaBiIeHUS TEXHOJIOTUYECKUMHU npoueccamu
CEJIbCKOXO035HCTBEHHOTO ITPOU3BO/ICTBA;

- IPOBOJUTH YTHIIM3ALMIO U JTUKBUJAIUIO OTXOI0B 3JIEKTPUUECKOI0 X035 CTBA.

3HATh:

- OCHOBHBIE CpEICTBA M CIIOCOOBI MEXaHM3allUM MPOU3BOJCTBEHHBIX IPOILIECCOB B
pPacTEeHHEBOACTBE U KUBOTHOBOJICTBE;

- TOpPUHLMI JEWCTBUS U OCOOEHHOCTH pabOThl ANEKTPONPUBOJA B  YCIOBHSX
CEJIbCKOXO035HCTBEHHOTO MTPOU3BOJICTBA;

- Ha3HAYEHUE CBETOTEXHUYECKUX U IEKTPOTEXHOIOTUYECKUX YCTAHOBOK;

- TEXHOJOTMYeCKHE OCHOBBI aBTOMAaTH3allMU M CUCTEMY LIEHTPATU30BaHHOTO KOHTPOJIS U
ABTOMATH3UPOBAHHOTO yIpaBJIeHUsS TE€XHOJIOTUYECKUMHU npoueccamu
CEJIbCKOXO035MCTBEHHOTO ITPOU3BO/ICTBA.

[To nanmmaTtuBe padotomateneit: Gunuan AO «O6IKOMMYyHIHEPro» «MapKCcOBCKHE
TOPOJICKHE JJIEKTpUUYECKUE ceTu» B aule aupekropa Llpmstuna U.B., AO «llnemeHHon
3aBoj «Menuoparop» B Jilie renepanbHoro qupekropa Joposckoro A.H., AO «llnem3aBoa



«TpynoBoii» B nuue reHepasibHoro aupekropa baizynpaunoa A.C., OOO «Boagokanan» B
mune gupekropa Mupymkuna B.H., OAO «Aunraen» B JMLEe TE€HEPAIBHOTO IUPEKTOpa
Kpacukosoit 1.}O., OO0 «HII® «Moccap» B nuiie renepaibHoro qupekropa Paccserosa C.
A., MVII «Temno» B nuue aupekropa Iltennosa O.B., MBVY «bnaroycrpoiictBo» B nule
mupektopa Kyuepenko JI.U. u ¢ yuetom TpeOoBaHU# COOTBETCTBYIOIIUX NPOdECCHOHATBHBIX
CTaHJapTOB:

Crnecaps - anektpuk (yTB. [Ipukazom Muntpyna u cor. 3ammtsl PO ot 17.09.14r. Ne
646nH);

Crneunanuct 1o AKCIUTyaTalluu TpaHc(hOPMATOPHBIX HOJICTAHIINH u
pacnpenenuTenabHbiX MyHKTOB (yTB. [Ipukazom Muntpyna u coil. 3amutsl PO ot 17.04.14r.
Ne 226m);

Creuuanyuct Mo 3KCIUTyaTallid BO3AYIIHBIX M KaOeNbHBIX MYHULIMIAIbHBIX JMHUN
anekTponepenauu (yrB. [Ipukazom Muntpyzna u comn. 3aumutsl PO ot 08.09.14r. Ne 620n);

Crneuuanuct mo  ympasieHuto mnepcoHaioM (ytB. I[Ipukazom MunTpyna u co.
3amuThl PO ot 06.10.151. Ne 6911H),

B [IIICC3 noGaBneHsl cienyromue oOmme W MNpodeccCUOHANbHBIE KOMIIETEHIIUH,
peanu3alysi ¥ OCBOCHUE KOTOPBIX IJIAHUPYETCS 3@ CUET YaCOB BapUAaTUBHOM YacTH:

OK 10. Cob6nronaTh npaBuja TEXHUKH OE30MaCHOCTH, HECTH OTBETCTBEHHOCTH 3a
OpTraHHU3aIII0 MEPONPUITUI IO 0OecriedeHnI0 0€30MacHOCTH TPYy/aa.
B pesynbrare ocBoeHus mpodecCuOHaATBHOTO MOAYJISA 00 yYArOIIUNACS TOJIKEH:
yMeTh:
e coOmrofaTh TpaBUiia TEXHUKH OE30MAaCHOCTH, HECTH OTBETCTBEHHOCTh 3a
OpTaHHU3aINI0 MEPONPUITUIN IO 0OecTiedeHHI0 0e30MIaCHOCTH TPY/a.
3HATD:
e TIpaBWJIa TEXHUKH OE30MACHOCTH M MEpONPHUATUS MO 0OecleyeHHIo 0e30MacHOCTH
Tpya.

OK 11. Cobmronats npaBuiia KOMMYHHUKAIlMK B YCTHOM W MMCbMEHHOHM (Gopmax Juis
pelIeHus 3aa4 MEeXJINYHOCTHOTO B3aUMO/IEHCTBUS.
B pesynbTare ocBoeHus MpohecCHOHANTBHOIO MOAYJISl 00YJaIOIIUICS JOJKEH:
yMeTb:
® JIOTMYECKU BEPHO, apTYMEHTHUPOBAHO M SCHO M3J1araTh YCTHYIO U MUCHbMEHHYIO pPEub,
coOIro/IaTh HOPMBI ATHUKH JICJIOBOTO OOILIEHMS, MPUMEHSATh TEXHUKH M TPUEMBbI
3pPeKTUBHOrO OOIIeHNUsT B MNPO(EeCCHOHAIBHONW JeATETbHOCTH, BECTH JIEJIOBYIO
NIEPETINCKY.
3HATh:
® HOPMBI OTHKM M [EJIOBOTO OOIIEHHUS, TEXHUKY M MpHUEeMbl OOIICHHs, NpaBuiIa
CIIylIaHMs, BeleHHsl Oecelbl, yOexXJeHHs, OCHOBbI KOH(MIMKTOJIOIMH, CTaHIApTHI
JEII0NIPOU3BOICTBA.

IIK 1.4 Bomonsats ciecapHyto o0paOOTKy JeTajell M COeAMHEHUWH neraned mpu
MOHTa)X€ M 9KCIUTyaTalluu 3JIEKTPOOOOPYAOBAHHUS.
B pesynbTare ocBoeHUs1 MPO(HECCHOHATBHOTO MOAYJISE O0YHAOIIUNACS JJOIDKEH:
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HMeTh NPAKTHYEeCKUH ONbIT:

- BBIIOJIHEHHSA  CIECapHbIX  pabOT IpU  MOHTaXe M  JKCIUIyaTaluH
AJEKTPOOOOPYI0BAHMUS;

- MOJITOTOBKH U 0OCITy>KUBaHMsI pabouero Mecra.

yMeThb:

- I0I0MPaTh NEKTPOTEXHUUYECKUE MaTEepPHUaJIbl;

- YCTaHaBJIMBATh CHOCOOBI pa3METKU KOHCTPYKLUI M 000pynOBaHUA Ul MPOKJIAJKH
YCTAHOBOYHBIX IIPOBOJIOB U KaOenei;

- ONpeAeNsATh IPHEMbl OCHOBHBIX BHJIOB CJECAPHBIX, CIIECAPHO-COOPOYHBIX U
AIIEKTPOMOHTAXXHBIX paOOT MPH BBHIIOIHEHUH TPYAOBOH (PyHKITHH.

3HATh:

-IpaBWJIA  OXpaHbl TPyAd, TMOXKAPHOM U  INPOMBIIUICHHOM  HKOJIOIMYECKOMN
0€30I1aCHOCTH;

- IpaBUJIA YTCHUSI IPUHLUIINAIBHBIX 1 MOHTa)XXHBIX CXEM;

- CIIOCOOBI Pa3METKU KOHCTPYKIMHA U 000pyIOBaHMS Ul NMPOKJIAAKH YCTAaHOBOYHBIX
IIPOBOJIOB U Kabereii;

- IpUEMbI OCHOBHBIX BUJIOB CJIIECAPHBIX, CIECAPHO-COOPOUHBIX U ANEKTPOMOHTAXHBIX
paboT NpHU BHIIOTHEHUH TPYAOBON (QYHKIUH.

IIK 1.5 BpINOAHAT, MOHTaX M OKCIUIyaTallUI0 JJIEKTPUYECKHX amlnaparoB
HanpspkeHueM 10 1000B.

B pesynbrare ocBoeHus Mpo(heCCHOHATBHOTO MOAYIISI O0YJAIOIIUNACS JTOIDKEH:

HMeTh NPAKTUYEeCKHUH ONbIT:

- JMarHOCTUKM TEXHUYECKOTO0 COCTOSHUS M NPOPUIAKTHUECKOrO OOCIyKUBAHUS
AJIIEKTPOINPOBOIOK U SIEKTPUUECKUX cXeM HampspkeHuem 110 1000B;

- OIIpeJeNIeHHs CTETIEH! U3HOCa, TPOPHIAKTHIECKOT0 PEMOHTA U 3aMEHbBI BBIIIEAIINX
U3 CTPOS DJIIEMEHTOB OCBETUTENIBHBIX AIEKTPOYCTaHOBOK;

- YCTAHOBKHM DJIEKTPUYECKHUX ammnaparoB HampspkeHueM a0 1000B Ha paznuusbIX
KOHCTPYKLHUSAX UM OOOpyJOBaHMUM B COOTBETCTBUM C TpeOOBAHUSAMH TEXHUYECKOM
JIOKYMEHTAI1H;

- TPOBEPKH COOTBETCTBUSA JJIEKTPUYECKUX ammaparoB HanpsbkeHueM a0 1000B
YCIIOBUSIM IKCIUTyaTallii U Harpy3Ke.

yMeThb:

- ompenenaTb  Ha3HAYeHHWe U o0ylacTh  NPUMEHEHHUS  OCBETUTENIbHBIX

AIIEKTPOYCTAaHOBOK;

- YCTaHABIIMBATh TMEPHOAMYHOCTh U TPABHIA TMPOBEPKU H3OJSALUU OCBETUTEIHHBIX
AIIEKTPOYCTAaHOBOK;

- OmpeaensTh 00IacTh MPUMEHEHHUs DSJCKTPUUECKUX amnlapaTroB HAMpPsDKEHUEM J0
1000B;

- OIpenessaTh HEOOXOIUMbIE Mepbl MOKapHOW NPOPUIAKTUKH TMPU BHIMIOIHEHUH
pabor;

- YCTaHAaBJIMBAaTb HAa3HA4YCHUC u 00J1acTh IPUMCECHCHUA OCBCTUTCIIBHBIX
AIIEKTPOYCTAaHOBOK;



- ONpeAessTh MEPUOJMYHOCTh W TpPaBWJIA TPOBEPKH H3O0JSIIHUUA OCBETUTEIBHBIX
AIIEKTPOYCTAaHOBOK;

- ompeneniaTb TEPUOJMYHOCTH M TPAaBWIA TEXHHUYECKOTO  OOCITY>KUBAHHS
JIEKTPUYECKUX anmnaparoB HanpspkeHuem 10 1000B.

3HATH:

- YCTPOWCTBO, Ha3HaueHHWe ©  00JacTh  NPUMEHEHHS  OCBETUTEIBHBIX
AJIEKTPOYCTAHOBOK;

- IEPUOINYHOCTb U TIPABUIIA TIPOBEPKU U3OJISIIMH OCBETUTEIILHBIX 3JICKTPOYCTAHOBOK;

- YCTPOWCTBO, Ha3HAuY€HHUE M O0OJACTb MPUMEHEHHs SJICKTPUYECKUX alllapaToB
HanpsoxenueM 10 1000B;

- TMEpPHOAMYHOCTh W TpPaBUIA TEXHHYECKOTO OOCITYKMBAaHHUS AJIEKTPHUUECKUX
anmapaToB Hanpspbkenuem 110 1000B;

- MEpBbI MOXKaPHOI NMPO(UIAKTHKY ITPH BBIIOJIHEHUH Pa0oT;

- Ha3HAYCHUE U 00JIACTH MPUMEHEHHUS HOPMATHBHOM IOKYMEHTAIIUH.

K 1.6 BpimonHsATh coeAMHEHUE JETalel M y3J0B B COOTBETCTBHH C MPOCTHIMU
ANEKTPOMOHTAKHBIMU CXEMaMH.

B pesynbrare ocBoeHus mpodecCuoHaTbHOTO MOAYIIS 00 yYArOIIUNACS TOJIKEH:

UMETh NPAKTHYECKHU ONbIT:

- pa3MeTKH, YKJIaJJKU YCTAHOBOYHBIX ITPOBOJIOB U KaOeel;

- YTEHUS NPUHIMITUATIBHBIX U MOHTKHBIX CXEM.

yMeTb:

- MPAaBWJILHO YUTATh MPUHIUITHAIBHBIC U MOHTAKHBIE CXEMBI.

3HATh:

- HA3HAYEHUE U MMPABUJIA UCIIOJIB30BAaHUS KOHTPOJIbHO-U3MEPUTEIBHBIX HHCTPYMEHTOB
U IpUOOPOB;

- Ha3HaueHHWEe W 00JacTh MPUMEHEHUS, CXEMbl BKIIOUYEHHS DJIEKTPOU3MEPUTEIbHBIX
npuOOpOB Ui HM3MEPEHHUs pPa3IMYHbIX BETUYUH (HANPSDKEHUsS, CHJIBI TOKA, MOIIHOCTH,
YacTOTHI U JIP.)

IIK 1.7 BeIoNHATH COEIUHEHUE U U30JIUPOBAHHUE YJIEKTPOIPOBOAOB U KaOeew.

B pesynbrarte ocBoeHus mpodecCHOHATBHOTO MOAYIIS 00 yYAIOIIUNACS TOJIKEH:

UMeTh IPAKTHYECKHH ONbIT:

- moxbopa SIEKTPUUYECKUX MOHTAKHBIX MPOBOJOB MOAXOMALINX S COSAMHEHUS
JeTaned, y3J0B, BJEKTPONPHUOOPOB JJIMHBI U CEUEHHUS COTJIACHO KOHCTPYKTOPCKOM
JIOKYMEHTAIUH;

- MOJATOTOBKM MPOBOJIOB K JIY’)KEHHUIO M MallKe C HCIOJIb30BAHUEM CIEIHATbHBIX
MPUCTIOCOOJICHUH: 3a4YMCTKAa OT W3OJSAIUU, OYHCTKAa TOKOBEAYIIMX KHJI OT OKHCJIOB H
3arpsI3HEHU M.

yMeTh:

- ONpPEAENATh HAa3HAUYCHUE U NPaBUJIa UCIIOJIB30BAHUS KOHTPOJIBHO-U3MEPUTEIBHBIX
WHCTPYMEHTOB U IPUOOPOB;



- yCTaHABIMBaTh Ha3HauYeHHE U O0JIACTh TNPUMEHEHHUS, CXEMbl BKIIOUCHHS
IIEKTPOU3MEPUTEIBHBIX IPUOOPOB JI U3MEPEHUS PA3JIMYHBIX BEIUUUH (HAPSKEHUS, CUIIBI
TOKA, MOITHOCTH, YAaCTOThI U Jp.).

3HATh:

- 00macTM INPUMEHEHUs DJICKTPOM3OALMOHHBIX  MaTepualioB B  IIpejenax
BBINOJIHSAEMBIX paloT;

- [IpaBUJIa 110100PA NEKTPOTEXHUUECKUX MAaTEPUAJIOB;

- Ha3HaueHHe, CBOICTBA M 00J1aCTH MIPUMEHEHHSI 3JIEKTPOU3OJIALMOHHBIX MaTepHUajoB
B TIpe/ieTiax BBIMOJIHAEMBIX padoT;

- criocoOBI pa3/IeNKy, CpalMBaHU U MTAWKK IpoBoJa HanpsokernueM g0 1000 B.



1. Ileab KypcoOBOTo NPOEeKTHPOBAHUSI.

[lenpi0 KypCOBOTO MPOESKTHPOBAHUS SBISIETCS OTPAOOTKA MPAKTUYECKOTO MPUMEHEHUS
3HAaHUM, IIOJyYCHHBIX HA TEOPETHYECKUX 3aHATUAX, C Yy4ETOM 0coOeHHOCTEH
ABTOMATHU3AIMH C/X TPEIIIPHATHHA.

KypcoBoil NIPOEKT COHEPKUT OCHOBHBIE DA3ACibl AMIUIOMHOIO IPOEKTa U €ro
BBIIIOJIHEHHE  O0Jieryaer IOCHEAYIOIIY0 padoTy CTYAEHTOB IHpU  JUIUNIOMHOM
IIPOEKTUPOBAHUH.

BeInonHsAs  KypcoOBOM  IIPOEKT, CTYACHT JOJDKEH  CaMOCTOSITENIbHO  OCBOWTH
PEKOMEHI0BAaHHBIA 00bEM CIIEUaIbHON TEXHUYECKOH JIUTEpaTyphl, OBIAJETh METOIUKON
II0JIb30BAaHUA clpaBOUYHMKaMH, Katajmoramu, ['OCTamu, BecTH TEXHHMYECKHE pPAcCUEThI C
MIOCJIENYIOLEH CaMOIIPOBEPKOM.

CTyzneHT NOJKEH 4EeTKO, aKKypaTHO M TPaMOTHO COCTaBUTh MOSCHUTENBHYIO 3alIUCKY
U BBIIOJHUTH IpaMuecKyro 4acTh IPOEKTa.

2. HMcxonnble JaHHBIE 1J18 KYPCOBOI'0 IPOEKTHPOBAHNS.
HcxoaHpIMy JaHHBIMU SIBIISIFOTCSL:
1. ITpon3BOACTBEHHBIN OOBEKT COTIIACHO MU(PY 3aTaHUS.
2. DKOHOMHUYECKOe 000CHOBaHHE IPUMEHEHHS YCTAaHOBKH WIJIH YCTPOMCTBA.
3. Texuuueckue TaHHBIE YCTAaHOBKH.
4. TpeGoBaHMsI K aBTOMAaTU3aI[MH YCTAaHOBKH.

3. Mpasuia opopmiieHHsI TEKCTOBOM 3aNIMCKHU (TEKCTOBOI YacTH).

Llenpr0 KypcOBOrO HPOEKTUPOBAHUS SIBISETCS OBIAJCHUE YMEHUSMH. IJIAHUPOBATh
TEXHHYECKOe OOCTy)KMBaHWE M PEMOHT TEXHHKH XO3SHCTBa; pa3pabaThiBaTh
MIPOM3BOJICTBEHHBIE YYAaCTKM PEMOHTHOW MacTepCKOM; pa3pabaThiBaTh TEXHOJIOTUU
BOCCTAHOBJICHHsI  J€Talld; OMNpENeNsiTh CeO0ECTOMMOCTh BOCCTAaHOBIEGHHUS  JETallu;
CaMOCTOSITENIbHO paboTaTh € y4yeOHHMKAMU U HOPMATHBHO-CIIPABOYHOW JUTEpPaTypOH,
TUTIOBBIMHU MTPOCKTAMHU.

VYMeHre U HaBBIKH, TMpPUOOpETaeMbleé TPH BBIMOJHEHUH KYPCOBOTO IPOEKTA,
MOMOTAIOT TPAaMOTHO BBIMIOJIHUTH B JaJbHEHIIEM TUIJIOMHBIM 1poekT. CTeneHnb
CaMOCTOSITEILBHOCTH TIIpU paboTe HaJ KypCOBBIM IPOEKTOM OKa3bIBa€T 3HAUUTEIbHOE
BIIUSIHUE HA 3aKPEIUICHUE 3THUX YMEHM.

HcxonHbple MmaHHBIE CTyAeHTa OepyT ©3 XO3MHCTB, B KOTOPBIX MPOXOIST
MPOM3BOJICTBEHHYIO MPAKTUKY (MK BBIZACT MPEIOIaBATEIb).

KypcoBoif MpOeKT COCTOUT M3 PACYETHO-TIOSACHUTENBHON 3alUCKU U Tpaduueckoid
YacTH.

CTpyKTypa pacueTHO-TIOSICHUTEIbHOMN 3aITUCKU:

TUTyIBHBIN TUCT

3aganue Ha MpoekTupoBaHue (Ha OlaHKE Y4eOHOTO 3aBEICHNUA).

Conepxanue.

Ocranbhbie (kpoMe «CoepikaHue») JTUCThI PACUETHO-TIOSICHUTEIBHOM 3aIMCKH.
Cnucok nurepaTyphl.

Ok W=
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KypcoBoii mpoekT JoimkeH ObITh OTIIEYaTaH Ha MPUHTEpE (HA OJHOWM CTOPOHE JTUCTA)
HA CTaHJAPTHBIX JHcTax Oenoit Oymarm ¢opmara A4 (210X297 mwm). B medatHom
BapHaHTE - Yepe3 OJUH (JOIYCKAeTCs MOJATOPAa) MEKCTPOUHBIX HHTEPBAJIA.

Becb KypcoBOM IIPOEKT COCTOUT U3 JIBYX YaCTEU: TEOPETUYECKOU U IIPAKTUYECKOM.

OrnaBieHue MOMEIIAeTCsl B Hayalle TOKYMEHTa U COJCPKUT Ha3BaHHE BCEX pa3JesioB
U TYHKTOB paboOThl, BKJIIOYAs CIHCOK JUTEPaTypbl U MPUIOKEHHUS, C YKa3aHHEM
CTpaHHUILIbI, HA KOTOPOIl HauyMHAaeTcs Kaxablid pasnen (maparpad, myHkT). B cepenune
nepBoi cTpoku nuieTcs HazBanue «Conepskanuey. [lepeuncienre Ha3BaHUM pa3AenoB U
N0JIpa3/ieJIoB HAUNHAETCS C BBEICHUS.

Paznienbl 1OKHBI OBITH TPOHYMEPOBAHBI apaOCKUMU U(ppPaMHU ¢ TOYKOM B mpesenax
BCEU KypcoBOW palOoThl. BBejeHue u 3akiioueHuEe TakKe HYMEPYIOTCS KaK paselibl.
[Tocie Homepa paznena craBuTcs Touka (Hampumep: 1.BBenenue). CrnoBo «pasnen» mnpu
STOM HE IUIIETCS.

[Tonpa3aensl MOMKHBI MUMETh MOPSIKOBBIE HOMEpa B Mpeleiax KaKIoro pasfena.
Howmep nonpaszaena cocTouT U3 HoMepa paszziena u nojapasjena, pa3ieIeHHbIX TouKaMu. B
KOHIIE HOMepa MoApasliena J0JDKHA CTAaBUTHCA TOYKA, MOCIE KOTOPOM MUIIETCS ero
Ha3zBaHue (mpumep: 2.1. Pacuer MolHOCTH 3yieKTpojaBuratens - Homep 2.1 o3Haudaer
nepBbIii aparpad BTOPOH II1aBH).

[Tpu HanucaHuyM 3arojOBKOB pa3JeNioB, NOJPa3eioB M IIYHKTOB B TEKCTE KypCOBOMU
paboThl creAyeT coONIOAaTh CIACAYIONIME MpPaBWIA. 3arojIOBKH PA3fesioB IMEYaTarOTCs
OponucHbIMA OykBaMu ¢ aO3ana. Ecnu 3aroioBok cOCTOMT U3 JIByX WM Oolee
NPEIUIOKEHUHN, OHU Pa3feNAloTCs TOYKaMU. B KOHIlE 3arojoBka TOYKa HE CTaBUTCA.
HoBplii pa3zien N0KEH HaYMHATHCA ¢ HOBOM CTpaHMLBI. PaccTosiHMEe MEXIy 3arojlOBKOM
U TOCIEIYIOIIUM TEKCTOM WIM Ha3BaHMEM IIOJpas3fesia JOJDKHO COCTaBIATh TPHU
MEXXCTPOUHBIX MHTEPBAJla, a MEXKJY 3aroJIOBKOM U IOCIEOHEN CTPOKOM INpEABIAYLIETO
TEKCTa YEThIPe MEKCTPOUHBIX HHTEPBAJIA.

Tabmuupl B KypcoBOM paboTe pacroiararoTcsi HEMOCPEACTBEHHO MOCJIE TEKCTa, B
KOTOPOM OHM YIIOMUHAETCSl BIEpPBbIE, WM Ha cienyromel crpanune. Ha Bce Tabmuiibl
JOJIKHBI OBITH CCBUIKK B TekcTe. Hymeparus Tabmaui AoKkHA OBITH CKBO3HOM IO BCEMY
TEKCTY KypcoBOil paOoThl. 3arojoBOK B TaONMIAX YKa3bIBAIOT, KaK IPaBUIO, B
MMEHUTEIIBHOM MAJIEKe €IUHCTBEHHOrO 4ucia. HaumHaroTcs 3aroloBKM C MPOIUCHBIX
OyKB, a MOJ3aroJOBKM CO CTPOYHBIX, €CIM OHHM COCTaBJIAIOT OJHO MNPEAJIOKEHHE C
3aroJIOBKOM, W HAUYMHAIOTCA C IPOIHUCHBIX, €CIM OHM CaMOCTOSITENIbHBIE. 3arojIoBOK
TaONMUIBI HE TOAYEPKUBACTCS U B KaBBIUKKM He Oepercsa. I[lpu mepenoce Tabmuibl Ha
JIPYTYIO CTpaHUIly HIanKy TaOJuIbl MOBTOPSIOT M Haj Hel muiyt ciosa “lTlpogomkenue
Tabn....” (c ykazanueM ee HoMepa). Eciu manka Tabauiibl TpOMO3/Ka, JOMYCKaeTCs ee He
MOBTOPSATH; B ATOM Cydae HyMEpPYIOT rpadbl U MOBTOPSIOT UX HOMEpa Ha Cleayrolei
CTpaHHIIe. 3ar0JIOBOK TaOJIHUIIbI HE TOBTOPSETCS.

@opMynbl  TPUBOAATCS CHayajda B OyKBEHHOM BBIPQKEHUH, 3aTeM JaeTcs
pacm@poBKa BXOJAIIMX B HUX MHIECKCOB, BEJIMYHH, B TOM e IOCIIEA0BAaTEILHOCTH, B
KOTOPOH OHM J1aHbl B opmyse. YpaBHEHHS U (HOPMYJIbI CIEAYET BBLACTATh U3 TEKCTa B
OTJIENbHYIO CTPOKY. YpaBHEHUS U (GOPMYJIbI HyMEPYIOTCS B KPYIJIBIX CKOOKax crpaBa OT
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dbopmynel. Hymepanus ypaBHenuid 1 popMys T0JDKHA OBITH CKBO3HOH IO BCEMY TEKCTY
KYpCOBOM pabOTBHI.

[luTupoBaHue pa3NTUYHBIX UCTOYHUKOB B KypCOBOH paboTe 0hopMIIsieTCsl CChIIIKON Ha
JTAHHBIM UCTOYHHK YKa3aHUEM €ro MOPSAIKOBOro HoMepa B OMOIMOrpaguuecKoM CIUCKE B
KpPYIJIbIX CKOOKax mociie UUTaThl. B HE0OXOIMMBIX cilydasx B CKOOKaxX yKa3bIBarOTCS
cTpaHulbl. Bo3MOXHBI M TOCTpaHUYHBIE CCHUIKA. CIMCOK MCIIOJIB30BAHHOM JINTEPATYpPhI
npeacrasisiercss B cootBerctBUM ¢ ['OCT-19600. JlutepaTypHble HCTOYHHKH
0(QOpMIISIFOTCST CTPOro B andaBUTHOM mopsiike no damuinu aBTopoB. [Ipuuém cHauana
numeTcst pamMuiIus aBTOpa, MOTOM WHHIMANIbI, 3aTeM IOJHOEe Ha3BaHHE paboTel (6e3
KaBbIYEK), MECTO M3/1aHUs, U3JATENBCTBO U T'OJ U3AAHHUS.

Hymepamust crpanuny JoikHa OBITH CKBO3HOW: TIIEPBOM CTpaHUIIEH SIBIISACTCS
TUTYJbHBIA JIMCT, BTOPOM oOrjaejieHHWe W T. A. Homep cTpanuubl npocraBisercs
apaOckumu 1udpamMu B MpaBoM HKHEM yriy. Ha crpanuie 1 (TUTYNIBHBIN TUCT) HOMEP
He cTaBUTCs. Ecu B TOKyMEHTE UMEIOTCS PUCYHKHU U TaOIUIbI, KOTOPbIE PacIoiaraloTcs
Ha OTHAEJBHBIX CTPAHMIIAX, UX HEOOXOIAMMO BKJIKOYATh B 0OIIyI0 Hymepauuto. Ecmu
PUCYHOK WM TabluIa pacroyiokeHbl Ha jaucte (opmara Oosbiie A4, UX cleayer
YUNTHIBaThb KaK OJAHY cTpaHully. Homep cTpaHuipl B 3TOM ciy4yae JOIYCKaeTcsi He
npocTaBisaTh. CIUCOK JUTEpaTyphl M MPHIOKEHUS TaKXKE BKIIOYAIOTCS B CKBO3HYIO
HyMEPALMIO.

Bce nucTel paboThl aKKypaTHO MOAIIMBAIOTCS B MANKy M neperuietatoTcs. CTpaHuIbl
KypcoBOil paboThl, BKJIIOYAs NPUIOKEHUS, HyMepyroTcs apabckumu 1ubpamMu C
COOJIIO/IEHHEM CKBO3HOW HyMeEpaIiH.

OO0s3aTeNnbHBIM DJIEMEHTOM KYpPCOBOM  paboThl  sBISETCS TUTYIbHBIM nuct. Ha
TUTYJBHOM JIUCTE YKa3bIBae€TCS HAMMEHOBaHHE Y4eOHOTO 3aBeleHUsA, KO U
HAUMEHOBAHME CHENHATBbHOCTH, (aMHIIUsA, UMs, OTYECTBO CTYJEHTA, TeMa KypCOBOM
paboThl, haMUIUg U UHHUITHAIBI PYKOBOIUTENS. TUTYIBHBIN JUCT BKIIOYAETCA B OOIIYIO
HyMmepanuio. Homep cTpaHuIlbl Ha HEM HE CTaBUTCSL.

4. IlpaBuna opopmieHnusi rpagpuyecKoil YaCTH KypCOBOI0 IPOEKTA.

OcHOBY rpaduueckoil 4YacTM KypCOBOTO MPOEKTa COCTAaBIJISIOT YEPTEXH, CXEMBI,
JIEMOHCTpaIlMOHHBbIE TaOIUIBL. YepTeXH U CXeMbl BBIIOJIHAIOTCS HA JIMUCTaX CTaHIapTHOTO
dopmara (I'OCT 2301 - 68; CT CDOB 1181 - 78). s Kakmoro Jjmcra
npeaycMaTprBaeTCss OCHOBHAs Haamuch, yeranoinenHas [[OCT 2.104 — 68 (CT COB 140-
74, CT CDB 365-76). Bce uepTexu BBIMONHSAIOTCS KapaHJallioM, Ha YepTEeXKHON Oymare
dopmara Al pazmepom 594x841 mm, B ctporom cootBercTBrH ¢ aerictByronmumu ['OCT u
ECKA.

['paduueckast 4acTh BBINOJHAETCS B 3aBUCUMOCTH OT HPOQHIIS U TEMbI KypCOBOTO
npoekTa Ha 1-2 mucrax uyeprexHoi Oymaru. [lo ¢dopmary, yciaoBHBIM OOO3HAYEHUSIM,
mpudTaM U MacITady, 4epTexkH JOKHBI COOTBETCTBOBATH AekcTByonmM ['OCTam.

[Tpy BBIMOTHEHUH YEPTEKHO-TPaPUUECKON YaCTH HEOOXOJIUMO PYKOBOJACTBOBATHCS
TpeOOBaHUSMH U PEKOMEHIAITUSIMHE, U3JI0KCHHBIMH B!
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['OCT 2.312-72 - Enunas cucteMa KOHCTPYKTOPCKOH JOKYMEHTAIlMH. Y CIOBHBIC
n300pakeHus 1 0003HAYCHHS [IIBOB CBAPHBIX COCIUHEHHA.

I'OCT 3.1705-81 - Epunas cucremMa TEXHOJOTHMYECKOW HOKyMeHTanuu. llpaBumia
3anMcu onepauui u nepexonos. Capka.

I'OCT 2.105-95 — O6mume TpeboBaHUs K TEKCTOBBIM JIOKYMEHTaM.

[Ipu BEIMONIHEHUH YePTEKHBIX PaboT B rpaduueckom nakere KOMITAC TpeboBanms
ECK]] Beimonastorcs no ymondanuto. [Ipu padore B rpaduueckom makere AutoCAD
TpeOOBaHUSI K YepTekaM JOJDKHBI OBbITh 3a/aHbl cTyneHTaMm. JIucTel co cxemamu,
rpadukaMu 1 TaOJIUIIAMHU BBITOTHSIOTCS 0€3 YIIIOBOTO IITaMIIA.

5. CocraByieHue 0ndanorpagpuueckoro cnucKa.

B noscHuTenpHyl0 3aluCKy K JIUIUIOMHOMY IpPOEKTY BKJIIOYAIOT IEpeYeHb BcCeX
UCMOJIb30BAHHBIX HCTOYHUKOB, NyOJUKAallMM BCEX BHUJAOB, IATEHTHbIE MaTepHalbl,
UH(POPMALIMOHHBIE JIUCTKH, KaTaJIOTU U Ap., COCTaBIsIoIue Ondnnorpaduyeckuii Clucox.
Taxoli cnMCcOK MOMEIAIOT B KOHLE MOSICHUTENBHOM 3alUCKU 10 MPUIIOKEHHH

B choucke HMCTOYHMKM pacmojiaraloT B TOPSAKE IOSBIEHUS CCbUIOK B TEKCTE
HNOSICHUTENIbHON 3anucku. PaMWINKM aBTOPOB C MHUIMAIAMU IPUBOISAT B UMEHUTEIbHOM
nagexe. Ecau MCTOYHMK HamucaH JByMsl uiau OoJiee aBTOpamM, TO UX (amuauu c
WHUIMAJIaMU YKa3bIBAIOT B OMOIHMOTrpamuecKoM CIHCKE B TOH e MOCIeI0BATEIbHOCTH,
B KaKOM OHU Halle4yaTaHbl B 3TOM JOKYMEHTE, nepe] haMunnell Kakaoro rnociaeayroero
aBTOpa CTaBAT 3anaryto. [Ipu Hamuuuum Tpex uiau Oojiee aBTOPOB Iocie (GpaMuUIMM U
MHUIIMAJIOB TPETHETO aBTOPa CTaBAT CJIOBA «U Jp.»

HaumeHoBaHue MecTa HW3JaHUS NPUBOAAT IIOJIHOCTBIO B HMEHUTEIBHOM MAalIeXKe,
COKpallaTh Ha3BaHWs JOMyCKaeTcs Juis IBYX ropomoB — MockBbl (M.) u CaHKT-
[MerepOypra (CIIB), unu Jlenunrpazna (J1.) 3arinaBue KHUTH, CTAThU | JIP.

Bce cBenenuss o0 HMCHONIB30BAHHBIX HCTOYHUKAX OMOIMOrpaduueckoro Crucka
npuBo ATt B cooTBETCTBUH ¢ [OCT 7.4 — 86 «13manus. BeIX0IHBIC CBEICHUS ».

6. MeToauuyecKkue PECKOMECHIAAIUH IO BHINMOJIHCHUIO 3aJaHui KYPCOBOI'o IIpO€KTA.

O0bemM KypCcOBOTO MPOEKTa JOJKEH COCTaBisATh He MeHee 20-25 ctpanwuil. [Ipoekt
SBJISIETCS] MPAKTUYECKON pabOTON aHAIMTHYECKOTO U pacueTHOro xapakrtepa. Kypcooii
MIPOEKT BBITIOJHAETCS B CTPOTOM COOTBETCTBUU C 33JJaHUEM.

[IpenogaBaTens pa3padaThIBaeT AJs KAKIOTO CTYACHTA MHAUBUAYAILHOE 33/1aHUS HA
BBINIOJIHEHHE KYpPCOBOTO MPOEKTa, M CTYACHT CAMOCTOSITEIBHO BBINOJHSAET KYpPCOBOM
MIPOEKT.

[To cTpykType KypcOBO# MPOEKT MPAKTUUYECKOTO XapaKTeEPa COCTOUT H3:

® BBEACHHUS, B KOTOPOM pAaCKpBIBAIOTCS AKTyaJIbHOCTb W 3HAYEHHE TEMBbI,
bopMyIUpYIOTCS LENH U 33a4u paboThI;

® OCHOBHOI 4acTH, KOTOpasi OOBIYHO COCTOUT U3 ABYX Pa3JIEOB:

® B IIEPBOM pa3Jeiie COAepPKATCs TEOPETUUECKUE OCHOBBI pa3padaThIBAE€MOI TEMBI;

e BTOpPBIM pa3/eliOM SIBJIIETCS TNPAKTUYECKas 4YacTh, KOTOpas MpeacTaBlieHa
pacdeTramu, TaOJIUIIaMHU, CXeMaMH, HILTIOCTPAIUSIMU,
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® 3aKJIIOYEHHS, B KOTOPOM COJEPKATCs BBIBOABI U PEKOMEHAALUU OTHOCUTEIBHO
BO3MOXHOCTEH MPAKTUYECKOTO IPUMEHEHUS MaTEPUaAIOB pabOThI;

® CIIMCKA UCHOJIb3yEMOM JINTEPATYPHI.

Pexomenayercs cienyromnas CTpykTypa KypcoBOTO IPOEKTa!

TUTYyNBHBIN JTUCT.

3agaHre Ha KypCOBOM MPOEKT.

Bsenenue.

1. TeopeTnueckas 4acTb.

1.1 O6ocHOBaHUE U BEIOOpP 0OBEKTA aBTOMATHU3ALINH.

1.2 Pa3paboTka cTpyKTypHOU CXeMbl 00BEKTa aBTOMATH3AIIHU.

1.3 Pa3paboTka (yHKIIMOHATHHO-TEXHOJIOTHYECKON CXEeMbI 00bEKTa aBTOMATHU3AIIHH.

1.4 Pa3paboTka NpUHLIUINAIBEHON 3JIEKTPUYECKON CXeMbl 00bEKTa aBTOMAaTH3aLUU.

1.5 Pa3paboTka cucteM aBTOMaTH3alM1 O0BEKTA.

2. IlpakTuyeckas 4acTh.

2.1 Pacder u BBIOOD 2JIEMEHTOB aBTOMAaTHU3ALIUU.

2.2 IlpoexTupoBaHue MKUTA WIH TyJIbTa YIIPaBI€HUsS 00bEKTOM aBTOMATU3ALIUH.

2.3 Pa3zpaboTKa cXeMbl COeAMHEHUI TPUHLIUIINATIBHON JIEKTPUUECKON CXEMBI.

2.4 PacueT OCHOBHBIX IIOKa3aTesIel HaIe)KHOCTU CXEMBbI YIIPaBJIEHUS 0ObEKTOM.

2.5 Mepornpusartus 1o oxpaHe TpyJa U TEXHUKE 0€30MacHOCTH MPU pabOTEe YCTAaHOBKH.

2.6 MeponpusaTus 1O MOHTaXy M HajaJKe aBTOMAaTU3MPOBAHHOW CHCTEMBI

yIpaBJICHUSL.

2.7 Pa3paboTka 3KOJIOTHYECKUX MEPOIIPUITUH.

3aKIro4eHne

Jluteparypa

Il. I'padmueckas yacTh MpoeKTa

Jluct 1. Dnexkrtpuyeckas cxeMa aBTOMaTU3AlUHU.

Tembl M HCXOAHBIC JAHHBIEC KYPCOBOIO NPOEKTA:

e [Ipoexr aBTOMaTH3aUMM TEXHOJOTMYECKON JIMHUM KOPMOIIPUTOTOBJIEHUS Ha
OCHOBE KOpMOIIPUroToBUTENbHON MamnHbl MKC-5M.

e [Ipoext aBTOMaTH3alUMU TEXHOJOIMYECKON JIMHUM KOPMOIIPUTOTOBIIEHUS Ha
OCHOBE KOPMOIIPUTOTOBUTEIBLHON MalIMHbl Boaraps-5M.

e [IpoexT aBTOMATH3alUMM TEXHOJOTMYECKON JIMHUM KOPMOIIPUTOTOBIEHUS Ha
OCHOBE KOPMOIIPHTOTOBUTENbHON MammmHbl KJ[Y-2.0.

e [IpoexT aBTOMATH3alUMM TEXHOJOTMYECKON JIMHUM KOPMOIIPUTOTOBIEHUS Ha
OCHOBE KOPMOIIPHTOTOBUTENbHON MarmHbl KJIM-2.0.

e [Ipoexr aBTOMAaTH3alMM TEXHOJOTMUYECKON JIMHUM KOPMOIIPUTOTOBJIEHUS Ha
OCHOBE KOPMOIIPUTOoTOBUTENbHON MamuHbl UKM-5.

e [Ipoexr aBTOMaTH3aMM TEXHOJOTMYECKON JIMHUM KOPMOIIPUTOTOBJIEHUS Ha
OCHOBe KopMmonpuroroutenbHoi mMamuHbel MT'K-3,05.

e [Ipoexr aBTOMaTH3aMM TEXHOJOTMUYECKON JIMHUM KOPMOIIPUTOTOBJIEHUS Ha
OCHOBE KOPMOIPUTOTOBUTENIbHOM MamuHbl C-12.
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[IpoekT aBTOMaTH3allMM TEXHOJOTHYECKONH JMHUM KOPMOIPUTOTOBJICHUS Ha
OCHOBE KOPMOIIPUTOTOBUTEILHOM MammuHbl [|b-5-1.

[IpoekT aBTOMAaTH3alMu TEXHOJOTMYECKOW JIMHUK pa3/iayd KOPMOB Ha OCHOBE
kopmopazaaTunka TBK-80A.

[IpoekT aBTOMAaTH3alMU TEXHOJOTMYECKOW JIMHUU pa3/iaud KOPMOB Ha OCHOBE
kopmopazaaruuka TBK-80b.

[IpoekT aBTOMAaTH3alMU TEXHOJOTMYECKOW JIMHUU pa3/iaud KOPMOB Ha OCHOBE
kopmopaszaaruuka KC-1,5.

[IpoekT aBTOMaTH3alMU TEXHOJIOTMYECKOW JIMHUU pa3fauyd KOPMOB Ha OCHOBE
kopmopaszgaruuka PC-A.

[IpoekT aBTOMaTH3allMU TEXHOJIOTMYECKOHN JIMHUU pa3fgadyd KOPMOB Ha OCHOBE
kopmopazaarunka PK-50.

[IpoekT aBTOMaTH3allMU TEXHOJIOTMYECKOHN JIMHUU pa3fgadyd KOPMOB Ha OCHOBE
kopmopazaarunka PKC-3000.

[IpoekT aBTOMAaTM3aIMU TEXHOJIOTMYECKOW JIMHUM YOOPKH HaBO3a Ha OCHOBE
HaBo30yOopouHoro Tpancnoptepa TCH-2,0b.

[IpoekT aBTOMAaTM3aIMU TEXHOJOTMYECKOW JIMHUUA YOOPKM HaBO3a Ha OCHOBE
HaBo3oyobopouHoro tpancnoprepa TCH-3,0b.

[IpoekT aBTOMAaTH3aIMU TEXHOJOTUYECKOW JMHUU YOOpPKH HaBo3a Ha OCHOBE
HaBo30yOopouHoro Tpancnoprepa TCH-160.

[Ipoekt aBTOMaTH3aIMU YABTPA(PHOIETOBOTO OOTYUESHHS HA OCHOBE MEePEABUKHON
obmydaromieit yctaHoBku Y O-4M.

[IpoektT aBTOMaTHU3alMK TEXHOJOTMYECKONW IJIMHUU HarpeBa BOJABI HAa OCHOBE
BopoHarpesatens BOI1-600.

[IpoekT aBTOMATHM3alMK TEXHOJIOTMYECKOW IJIMHUU HarpeBa BOJABI HAa OCHOBE
BopoHarpesatens Y AIT-800.

[IpoekT aBTOMATH3AlMK TEXHOJOTHYECKON JIMHWM HarpeBa BOJIBI HAa OCHOBE
BopoHarpesatens CA3C-400.

[IpoekT aBTOMATH3aIMK TEXHOJOTUYECKON JIMHUHM CO3JaHHS MHUKpPOKIMMaTa Ha
ocHoge 3ekTpokanopudepa COOL[-60/0,5T.

[TpoekT aBTOMATH3aIMK TEXHOJOTUYECKON JIMHUHM CO3JaHHS MHUKpPOKIMMaTa Ha
OCHOBE BEHTHJISIIIMOHHOW YCTAaHOBKH JJIs1 KPYITHOT'O POTAaTOT0 CKOTA.

[IpoekT aBTOMATH3aIlMM TEXHOJOTUYECKOW JMHHUM CO3JaHHMS MUKPOKIMMATa Ha
OCHOBE BEHTHJISIIMOHHOW YCTAaHOBKH JIJIs1 CBUHAPHUKA.

[IpoekT aBTOMATH3aIlMM TEXHOJOTUYECKOW JMHHUM CO3JaHHMS MUKPOKIMMATa Ha
OCHOBE BEHTWISIIIHOHHOW YCTAHOBKHU ISl ITUYHHKA.

[IpoekTupoBaHue  HENPOTOYHOrO  BJEKTPOJAHOrO  BOJOHarpeBarenss (Mo
BApUAHTaM).

[IpoekTpoBaHNE YCTAaHOBKH IS OTOIJICHHUS >KUBOTHOBOJYECKOTO ITOMEIICHUS
(o BapuaHTaM).
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VcxonHblie faHHBIC MPEICTABISAIOT COO0H MH(OPMAIMIO O MECTEe YCTAaHOBKH MAIIWHBI
(CBUHApHUK, KOpPOBHMK), BHUAE M KOJMYECTBE TIOJOB IKUBOTHBIX, JUISI KOTOPBIX
YCTaHaBIMBACTCA MAILMHA U IIJIaH IIOMEILECHMS, [JI€ 3Ta MAILIMHA YCTaHABIUBACTCA.

7. Teopernyeckasi 4acTh.

7.1 BBeaenmue.

O6bem okono 2-3% TekcTa pacyeTHO-TIOSICHUTENBHOM 3amuCKU. XapaKTepu3yeTcs
HAy4YHO- TEXHUYECKUI MPoLeCC B JAHHON 00JIaCTH, OTMEYAETCsI, PELICHUIO KaKOi MpoOi1eMbl
MOCBSIIACTCS TAHHBIA KYPCOBOM MPOEKT (OCBEIIACTCS aKTYaIbHOCTD TEMBI).

7.2 Ob6ocHOBaHUE U BHIOOP 00beKTAa aBTOMATH3AIUH.

[TpuBOAMTCS XapaKTEPUCTUKA YKA3aHHOTO B 3a/IaHUU TEXHOJOTHUYECKOTO 00BEKTA, TaeTCsI
000CHOBaHME NMPUMEHEHUS YKa3aHHOHW B 3a/IaHUU TEXHOJOTUYECKOW YCTAHOBKHU JUIsl JAHHOTO
TEXHOJIOTUYECKOTO OOBCKTAa W TEXHUYECKHE JaHHBIE IPOCKTHPYEMOH YCTAaHOBKH Ha
OCHOBaHUU €€ MPON3BOAUTEIHHOCTH.

B  oOocHoBanum  BbIOOpa 0O0BEKTa  aBTOMATU3ALMH  CTYACHTY  HEOOXOIUMO
apryMEHTHPOBAHHO JI0Ka3aTh aBTOMATU3AIMIO JTAHHOTO TEXHOJOTHYECKOTO Mporecca. 31ech
HEOOXOJMMO OTMETHTh, YTO OCHOBHOHM 3ajaucii aBTOMATHM3AllUU SIBISICTCS KOHTPOJIb H
BO3JICHCTBHE HA M3MEHEHUE TOTO WJIM WHOTO TIapaMeTpa TEXHOJIOTHYECKOTO MPOoIecca.

Hampumep, OQHMM M3 MEPCIEKTUBHEHININX HANpPaBICHUH B CEIBCKOXO3IHCTBCHHOM
MPOM3BOJICTBE SIBJISICTCS TEIUIMYHOE XO3SAHCTBO. /[ BhIpamuBaHusl OBOIICH W Jpyrou
CENIbCKOXO3SICTBEHHOM  TPOAYKIIMM  HEOOXOJUMO  3a1aTh  ONpeNel€HHBIE  YCIOBHA,
KOHTPOJIMPOBATh WX H PETyIHpPOBaTh. TaKUMHU YCIOBUSMHU SBIISIOTCS — TapaMeTphl
MUKpPOKJIMMATa: TEMIEparypa, BIIAXHOCTh, Ta30BBI COCTaB CPEIbI, OCBEHIEHHOCTD,
3aMbUIEHHOCTH, IBYKEHUE BO3/TIyXa U T. 1.

[IpoekTupys aBTOMAaTH3HUPOBAHHYIO CHCTEMY, CJEIyeT TIepBOCTENICHHOE 3HAYeHUe
VIACISATh CHUIKEHUIO MaTepUaNbHBIX 3aTpaT W 3aTpar TPyAa, a 3TO JOCTHTaeTcsl MyTEM
MPaBIJIBHOTO BBIOOpa W BHEAPEHUS HOBBIX OHeprocOeperaromux TexHomoruit. Ilpu
ABTOMATHU3AIMHM TUMIOBBIX TEXHOJOTHYECKHUX IMPOIIECCOB MOSBISETCS BO3MOXKHOCTH TOUYHOTO
U3MEPEHUS U PETYIUPOBAHUS TAPAMETPOB.

B sTOM pa3zerne MOsSCHUTETHHON 3aIMUCKU CIEAYyeT OJHO3HAYHO YKAa3aTh MEPCHEKTHBBI
ABTOMATH3AIMH TEXHOJIOTHYECKOTO MpoIiecca 1 000CHOBATh AaBTOMATU3AIHIO.

7.3 Pa3paboTka CTPYKTYPHOIi cXeMbl 00beKTa AaBTOMATH3ALUH.

CTpykTypHasi cxXxemMa TOKa3bIBalOT B3aMMOCBA3b CcOCTaBHBIX 4Yacth CAP wu
XapaKTepU3yIOT €€ TWHaMH4YecKhe CBoicTBa. CTpyKTypHas cxema SBIsSeTCs Hauboee
ynooHoi rpaduueckoit dopmoit mpeacraBnenuss CAP npu  wucciemoBaHum - ee
IuHamMuyeckux cBoucTB. Ilpm wuccnenoBanum guHamuku CAP  orBiekarorcst oOT
KOHKPETHON (hU3UUYECKON MPHUPOABI PETYINPYEMOI BEIMYUHBI U alllapaTyphl, a Ha CXeMe
M300paxaroT JIMIITh MATEMaTHYECKYI0 MOJIEIb TIPOIlecca peryIupoOBaHUsl.

Ha ctpykTypHO#l cxeMe 3JeMEHTHI pPeryasTopa u o0beKTa perylupoBaHMs, Kak U Ha
(GYHKIIMOHATBHON CXeMe, U300paXaroTcsl B BUAE MPSMOYTOJIBHUKOB, MIPUYEM KaKoe-ITH00
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YCTPOWCTBO MOXKET OBITh MPEJCTABICHO HECKOJIBKUMH 3BEHBSIMHU (IIPSIMOYTOJIbHUKAMH) H
HA000POT HECKOJIBKO OTHOTUITHBIX YCTPOMCTB MOTYT OBITh M300pakKeHBI KaK OJHO 3BEHO.

7.4 Pa3paboTka (PyHKIHUOHAJBLHO-TEXHOJOTHYECKOH cXeMbl 00bEKTa ABTOMATH3 AU M.

@yHKIMOHANbHASL CXEMa OTpakaeT B3aUMOJICHCTBUE YCTPOWCTB, OJIOKOB, Y3JIOB U
AIIEMEHTOB aBTOMAaTHKU B Tpolecce uX paboTsl. ['paduuecku oTaenpHBIE YCTpPOHCTBA
ABTOMATHUKHU M300pa)karoTcs MPSIMOYTOJIbHUKAMU, a CYIIECTBYIOLME MEXKIY HUMU CBSA3H —
CTpEJIKaMH, COOTBETCTBYIOUIMMM HAIIPaBICHUIO IPOXOXKJIEHUS CHUTHaia. BHyTrpeHHee
coJiep’KaHue KaKJoro 0J0ka He KOHKpeTusupyercs. OyHKIIMOHATbHOE Ha3HaUYeHUE OJIOKOB
3amupoBbIBaeTCS OYKBEHHBIMH CUMBOJIAMH.

OyHKIMOHANIbHAS CXeMa IMOKa3bIBaeT B3aUMOJICHCTBUE YCTPOMCTB, OJIOKOB, Y3JIOB U
JJIEMEHTOB aBTOMAaTHKU B pabote. ['paduuecku oTAenbHbIE YCTpoOicTBa 00O3HAYAIOTCA
reOMETPUYECKUMHU (PUTypaMH, a WX CBSI3M - JIMHHUSAMHU CO CTPEJIKAMHU TI0 HAIpaBJICHUIO
JICUCTBUA CUTHAJIA.

Ha3nauenuss Onoka 3amm¢poBbiBaloTCd OYKBEHHBIMM KojxaMu. PaccmarpuBaercs
(yHKIIMOHAJIbHAs CXEMa HEMOCPEJICTBEHHO B COOTBETCTBUU C TEXHOJOTHYECKUM
IIPOLIECCOM.

yo HO )l

BII Cco ocC oy

v
BO |€

Pucynok 1. yHkiroHanpHas cxeMa 00beKTa aBTOMaTH3alMU (TIpUMep).

Ha pucynke 1 npesncraBnena pyHKIHMOHAIbHASA CXeMa, TJie:

OVY - 00BEKT ynpaBieHus,

BO - BocnmpuHMMarOUK Opray;
CO - cpaBHUTENBHBIN OPraH;
MO - ucnomHUTENbHBIN OpraH;
YO - ycunuBarouuii opras;

BI1 - Onox mutauwus.

TexHoyornueckasi XapakTEpUCTUKA BKIIOYAET XapaKTEPUCTUKY IMPOIECcca, YPOBEHb
ANEeKTpU(UKAIINH, BO3MOXHOCTh aBTOMAaTH3allMl O0BEKTa, TEXHOJIOTUYECKOTO MpoIlecca,
MEPCIIeKTHBBl Pa3BUTHs, OE30MACHOCTh OOCIYKHBAaHHS, HAAEKHOCTh aBTOMATUYECKOM
CHCTEMEIL.
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7.5 Pa3paboTka NpMHIUNHAIBHON 3JIEKTPUYECKOH CXeMBI.

[IpuHUMNIUATBHBIE JJIEKTPUUECKHE CXEMbl HJUIIOCTPUPYIOT MOPSAOK AIIEKTPUUECKOTO
COCIMHEHUS MEXKAY COOOM OTAENIbHBIX 3JIEMEHTOB 3JIEKTPOABTOMATHUKHU.

DJIEMEHTBl aBTOMATHKM Ha OJJIGKTPUYECKHMX CXEMax JOJDKHBI 0003HAa4yaThCsi B
cootBerctBuu ¢ ['OCT 2.702-75. MN3o0OpaxeHHe 3JIEMEHTOB JOHKHO COOTBETCTBOBATH
00€CTOYCHHOMY COCTOSIHMIO BCEX IIEMeld CXEMbl MU OTCYTCTBHIO BHEITHUX MEXaHUYECKUX
BO3JCUCTBUI Ha ammapaTypy (Tak Ha3bIBaEMOE HOPMAlbHOE COCTOSIHHE). Y CJIOBHBIE
0003HaYCHHSI TIO3BOJISIIOT TIOHSATH TPUHIMUI JEUCTBHS OTIEIBHBIX OSJEMEHTOB W BCETO
ycrpoiictBo B menoM. Jlms  ymoOcTBa dTeHHs cxeMa JIOJDKHA OBITh  JIOTUYECKH
MOCJIEIOBATEIBLHOM M UATATHCA CJIEBA HAIMIPABO WJIM CBEPXY BHUS3.

7.6 Pa3paGoTka cHCcTeM aBTOMATH3AIMH 00bEKTA.
Pa3pa0oTka Bonpoca COCTOUT U3 CIEIYIOLUIMX HOJPa3IesIOB!
e TpeOOBaHMS K CUCTEME B IIEJIOM,
e TpeboBaHMs K PyHKIHAM (33/1a4aM), BBIOTHACMbIM CUCTEMOI;
e TpeOOBaHMS K BUJaM 00ECIEUCHHMS.
CocrtaB TpeOOBaHMI K CHUCTEME, YCTAaHABJIMBAIOT B 3aBUCHUMOCTU OT BHJA, Ha3HAYCHU,
cnenn(ruyecknx 0COOCHHOCTEH M YCTIOBUN () YHKIIMOHUPOBAHUSI KOHKPETHON CHCTEMBI.
OcHOBHBIE TPEeOOBAHUS:
e TpeOOBaHUA K CTPYKTYpE U (GYHKLIMOHUPOBAHUIO CUCTEMBI;
e TpeOOBaHMA K YHCICHHOCTH W KBAJIM(UKAIMH MEPCOHANA CHCTEMBI U PEXKHUMY €ro
paboThI;
® [IOKa3aTeNy Ha3HAuYCHUS,
e TpeOOBaHUS K HAJIEKHOCTH;
e TpeOoBaHMs OE30MACHOCTH;
e TpeOOBaHMS K YPTOHOMHKE U TEXHHUECKOW ICTETHKE,
e TpeboBaHMs K TpaHCHOPTaOeIbHOCTHU AJis MOABUKHBIX AC;
e TpeOOBaHMS K OKCIUTyaTalldd, TEXHUYECKOMY OOCIY)KMBAHHIO, PEMOHTY M
XPaHEHHIO KOMIIOHEHTOB CHCTEMBI;
e TpeOOBaHMA K 3aLIUTEe HHPOPMALIMU OT HECAHKIIMOHUPOBAHHOT'O JIOCTYIIA,
e TpeOOBaHMSA MO COXPAHHOCTH MH(OPMAITNH TTPH aBapHsIX;
e TpeOOBaHMSA K 3alIUTE OT BIUSHUS BHEITHUX BO3/ICHCTBHI;
e TpeOOBaHMA K MATEHTHOW YHCTOTE,;
e TpeOOBaHMA MO CTAHJIAPTU3ALMH U YHUPHUKALIH;
® JIOTIOJIHUTEIILHBIC TPEOOBAHMS.
[lpu pa3paboTke TpeOOBaHMU HEOOXOAWMA MX KOHKPETHU3alUs, NPUMEHHTENBHO K
ANIEKTPU(PULIUPOBAHHON YCTaHOBKE.
[Tocne pa3pabGoTKHM OCHOBHBIX TpeOOBaHUII K CHCTeMaM aBTOMAaTH3allMM HPHUBOAUM
JIOTIOJTHUTEIIbHBIE:
e T[iepeueHb MOJICUCTEM, HX Ha3HAYEHUE W OCHOBHBIC XapaKTEPUCTUKH, TPEOOBAHUS K
YUCITYy YPOBHEH HepapXuu U CTEMEHHU LIEHTPaTU3aI[i CUCTEMBI,

18



e TpeGOBaHMA K CIIOCOOAM M CPEICTBAM CBSA3U ISl HH()OPMAIIMOHHOTO OOMEHA MEXITY
KOMIIOHEHTAMH CHCTEMBI,

e TpebOBaHMsS K XapaKTEPUCTHKaM B3aMMOCBS3€H CO371aBacMOM CHCTEMBI CO
CMEKHBIMH CHCTEMaMH, TPeOOBaHHS K €€ COBMECTUMOCTH, B TOM YKCJIE€ YKA3aHHUS O
criocobax obmeHa MH(OpPMAIHEH (aBTOMATHUYECKH, TEPECHUIKOM JTOKYMEHTOB, IO
Tese)OHy U T. I1.);

e TpeOOBaHMSA K peXKMMaM (YHKIIHOHHUPOBAHUS CHCTEMBI;

e TpebOBaHMs 110 THATHOCTHPOBAHHIO CHCTEMBI,

® IIEPCICKTUBBI Pa3BUTHS, MOJCPHHU3AIINHA CHCTEMBI.

8. IlpakTH4yeckas 4acTh.
8.1 PacyeT u BBIOOP 3JIEMEHTOB CXeMbl aBTOMATHU3AIHH.

IIpu npoexkrupoBanun CAY  CcenbCKOXO3SIMCTBEHHBIMH — TEXHOJIOIMYECKUMU
npoueccaMu  HEOoOXOJIMMO HCIOJIb30BaTh, KakK IPaBUJIO, CEPUNHHO BBIIYCKAEMbIE
npubOpbl, CpeAcTBa ABTOMAaTUKU U MUKPOIPOLIECCOPHYIO TeXHHMKY. BbiOop anmmapaTypbl
yIpaBJIeHUs,, KOHTPOJIS, CUTHAIM3ALMMU, 3aLIUThl U OJIOKUPOBKU OCYLIECTBISAETCS IO
CJIEYIOIIUM YCIOBUSAM:

e BBpIOpaHHas anmaparypa JOJDKHA B TOJHOW Mepe YAOBJIETBOPATH (PYHKIHO-

HaJIbHBIM TPEOOBAaHUAM U PEXUMY YIpPaBJIeHUs (PyYHOH, aBTOMATUYECKUIT);

e HOMUHQJIbHOE HANpPSDKEHUE, CHJIAa U POJ TOKa JIOJKHBI COOTBETCTBOBATh
pacyeTHBIM 3HAUYEHUSIM;

® YKCIO MOJIIOCOB M MOPAJOK MX BKJIIOYEHHS, HATU4Me OJIOK-KOHTAaKTOB U HX
HCIIOJTHEHUE JIOJIKHBI COOTBETCTBOBATH PACUETHBIM;

® KOHCTPYKTHBHOE HCIIOJHEHME allllaparoB AODKHO COOTBETCTBOBATH YCIOBHUSAM
Cpelibl;

®  3alUMTHBIE ammaparsl JODKHBI 00ecHeunBaTh HAASKHYIO 3allUTy Lenen
YIPAaBIEHUS U NPUHIUI CEJIEKTUBHOCTH.

Br10op aBuraresei u cocraBpjaeHne TadJAMIbI TEXHUYECKHUX JAHHBIX.

Breibop aBurarteneid i KOPMOIIPUTOTOBHUTEIBHBIX MAIIMH OCYIIECTBISETCS TIO
HOMHUHAQJIBHON MOIIHOCTH P, snekrTponaBurareneil. Pacuer HOMHMHaJIBHOM MOIIHOCTH
BBITJISIUT CIEIYIOIIMM 00pazoMm.

Py = k*A*Q/n,
rae k = 1,18...1,2 — ko3dduimeHT, yIUTHIBAIOIINN MOTEPH XOJIOCTOr0, A — yIeNbHbIC
3aTparhl JHEPTHH Ha U3MenbueHne KopMoB,1) = KITJ[. Q — mpon3BOIUTEIIEHOCTD T*U.

Q = QCyT /t’
Tae QCyT— IIPOU3BOJUTCIIBHOCTD B CYTKH (T*q), t - Bpemsa pa60TBI MaIlIMHbI B CYTKH.
Qcyr = H*nft,

rae H — Hopma noegaeMocTH, N — KOJIMUECTBO TOJIOB CKOTA.

Hanpumep: nmeercs: ¢pepma mo BeIpaliuBaHui0 KOpoB B komuuecTBe 500 rosos, N =
500 ronos, H = 28 kr/romn, Bpems paboTsl MamuHbI 1,5 gaca, t = 1,54.

OrnpenenseM MpOu3BOAUTEILHOCTh arperara B CyTKH:
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Qcyr= H/t =28%500/1,5 = 9333 kr*y = 9,33 1*y

PaccuntbiBaeM KOJIMYECTBO U3MENBYEHHOTO KOpMa:

Q = Qeyr 1=9,33/1,5=6,22 T*u

BorurcrnisieM MOITHOCTD JBUTATENS APOOUIIKH:

P, = k*A*Q/m = 1,2%¥2,3%6,22/0,95 = 18,1 kBt

Brei6upaem nurarens s npoousiku AUP160M2VY3 ¢ Py, = 18,5kBT.

B kadecTBe 3arpy304HOro TpaHCHoOpTepa BbIOMpaeM yHUBEpcalabHBIM KoHBeiep KB-
®-40, ¢ P, = 2,2xkBT1, a B kKauecTBe BBIIPY3HOTO TpaHCIOpTEpa BbIOMpPAaEeM BBITPY3HOM
coopubiii muek [IBC-40,0 M, ¢ P, = 2,2 xBT.

Hcxons 3 HOMHHAJIBHOW MOITHOCTH 3THX TPAHCIIOPTEPOB, BHIOMpPAEM IBUTATETH K
HuM. Tak kak y oOomx TpaHcmoprepoB P, = 2,2xBr, TOo BbIOMpaeM aBHTraTenb
AHMP80A2Y3 B KOHUYECTBE IBYX IK3EMILISIPOB.

BriOpannble nBUraTend M UX TEXHUYECKHE HaHHbIE 3aHOCMM B Tabmumy Nel
«TexHn4eckue qaHHbIE IIEKTPOJIBUTATEIICH».

Breib6op aBurartenei i KOpMOpa3gaTuMKOB, HaBO30yOOPOUHBIX TPAHCIOPTEPOB U
BOJIOHArpeBaTeiel OCYIIECTBISETCS IO HOMHUHABHOW MOIIHOCTH Py, anekTpoaBurarenei.

Bpi10op HarpeBaTebHBIX 3JIEMEHTOB.
Br160p HarpeBaTenbHBIX JIEMEHTOB OCYIIECTBIISIETCS 110 HOMUHAIBHON MOITHOCTH.
Pacyer HOMHHAIBHOI MOIIIHOCTH MPOU3BOAUTCS CIEAYIOIUM 00pa3oMm:
Pus = Ks*M*c(t, — ty) / (3600* T*n,*n,.c),
rae k; — koaddunuent 3anaca momaoctu (1,1...1,2);
M — cymmapHas Macca HarpeBaeMou BOJIbI;
C — TEIIOEMKOCTH Bk, ¢ = 4,19 kJ[x/(xr °C);
t,— Temmeparypa ropsiueii BOJbl;
ty — Temreparypa XosoHoM Bosl (st KopoB 8...12 °C, mis ceuneit 10...16 °C)
3600 — TemnoBoit 3kBUBaJIeHT, KJ[k/kBT*u;
T — uncno gacoB paboTsl ycraHoBkH, T = 24;
s — KI1J] Bomonarpesatens (0,85...0,95);
.. — KIIJ] TeruoBotii cetu (0,8...0,9);
M=a*N,
rae N — KOJTM4eCcTBO KUBOTHBIX;
a — CyTOUYHas HOpMa TOCHHS Ha OJIHY TOJIOBY.

IIpumep: WNmeercs ¢epma mno BeipammBanuio 100 oHWHBIX KOpoB. MOIIHOCTH
aNeKTpoABHUraTens Hacoca BoaoHarpeBatens 0,55 (kBt). Paccumrarh HOMHHAIBHYIO
MOIIIHOCTh ~ JJICKTPOBOJOHArpeBaTeNs W  BeIOpaTh  JBUTATeNh AN Hacoca W
AJIEKTPOHArpEBATEIbHBIE JIEMEHTHI.

M=a*N=:65%*100= 6500 (n);
Py =1,2*6500%4,19*(15-8) / (3600*%24*0,92*0,7) = 4,1 I1xBt

st Hacoca BeiOuMpaeM anektpoasuratens AP63B2Y3, ¢ P, = 0,55 kBT, HarpeBatenu
BeiOMpaem tuna TOH-39 ¢ Py, = 1,5 kBt B konmmuecTBe Tpex mTYyK.
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BLIﬁOp ABTOMATUYECCKOI'0 BBIKJIIOYATECIA U €10 IPOBEPKA Ha IIPAaBUJIBHOCTH BbIﬁOpa.

OO6muii mopsA0K BIOOpa anmaparoB 3alIUThl U CEUEHUN TPOBOIOB U Kalesei CBOIUTCS
K CIeyIoUIeMy:
[ ]

onpeacIsAIloT MIWTCIBHBIC MW KPATKOBPEMCECHHBIC pPACUCTHBIC TOKHU JIMHAMN

(Hampumep, IpH MyCKe IEKTPOIBUTaTENEH );
[ ]

BLI6I/IpaIOT 3alWUTHBIC allMapaThl 110 3HAYCHHUIO paCYCTHLIX TOKOB,
[ ]

BLI6I/IpaIOT CCUCHUSA MPOBOJHUKOB ITIO paCHYCTHBIM TOKaM JIMHHUUW W 110 YCJIOBUAM
[ ]

COOTBCTCTBHUA BBI6paHHBIM arraparaM 3aliyuThI;

MMPOBCPAIOT, HAIACKHO JIU ,HCfICTBy}OT 3allIUTHBIC allIaparbl IIPH KOPOTKOM
[ ]

3aMBbIKaHUU B HanOoJee yJalIeHHOW TOYKE CETH;

IPOBEPSIIOT, MPABUJIBHO JM BbIOpaHBI MPOBOJA W KaOeld IO YCIOBUAM Me-
XaHUYECKOH MPOYHOCTH (M0 MHHHUMAIBHO JOMYCTHMOMY CCUCHHIO), a €CJIU
HEOOXOIMMO,

TO CEUYEHHs IPOBOJOB IMPOBEPSIOT IO JOIMYCTHUMOM IIOTEpPE
HaIlpsKEHUS.

Pacder aBTOMaTH4eCcKOro BHIKIIOYATEINS Il paHee BHIOPAHHOTO JIEKTPOIBUTATEIIS.
IIpumep: Vcnonb3ys usBecTHbIN TOK aurarens apoomiku AVIP160M2V3 |, = 34,5A,
BbIOMpaeM aBToMaTHueckuil Boikatouarens AE2046-105 ¢ oy . = 40A.

Be100p 1 HacTpoiiKy aBTOMaTOB MMPOU3BOAAT IO CHJIE HOMUHAJILHOI'O TOKA pacLieuTeNs
CIIEAYIOIIHUM 00pazoMm:
a) 3anuchIBaeM yClIOBHUE
lsow. p- = p:
rae |, — cuia pacyeTHOro TOKa 3allMIIaeMOM LENH (B HAIIEM CIIydae 3TO HOMHHAJIBHBIN
TOK 3JICKTPOJIBUTATETIs).

6) Haxoaum KpaTHOCTB CHUJTBI PaCU€THOTO TOKA U OINPENENSAIOT YCTaBKy aBTOMATa.

K = 1,/ luoy. p- = 34,5/40 = 0,86.

B) YcTaHaBIMBaeM peryisTop Ha aenenue 0,86.
r) IIpoBepsieMm BbIOpaHHBIM aBTOMAaT Ha BO3MOXKHOCTh CpaOaThbIBaHMs MpPHU ITyCKE IO
yCIOBHIO lepp < lepi.
Cuia mycKoBOTO TOKA JIBUTATENs:
lnye . = 71, = 7%34,5 = 241,5A
Cuna pacdyeTHOro Toka cpabaThIBaHHsI aBTOMAaTa IPHU MYCKE JBUTATES:

lepp. = 1,25% lyyer . = 1,25%241,5 = 301,86A

lepsc. = 12% Lyow p. = 12%40 = 480A
Kaxk BUJHO YCJIIOBUC IMPOBCPKU BBIIIOJIHACTCA Icp.p.

AaBTOMAT IIpH ITYCKE ABUTATCIIA HC Cpa6aTBIBaCT.

< lep, 301,86A < 480A. ITosTomy

Bp100p MarHUTHBIX MycKaTeJell U TEIJIOBBIX peJie 1 BbIOPAHHBIX JABUTaTe/IeH
U UX MPOBepKa.

MaruutHslie ITyCKaTCIIn BLIGI/IpaCM 10 YCJIOBHIO:

IH.l‘lyCK. > IH1
1€ lynyc. — HOMUHAJIBHBINA TOK ITycKaTens, |, — HOMUHAIIBHBINA TOK JIBUraTeNs.
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Hus neurarens AUP160M2V3 c |, = 34,5A BeiOupaem myckarens [IMJI-422002 c

kHonkamu «Iyck» n «CTom» 1 HOMHHAJIBHBIM TOKOM |y nyc = 63A.
63A > 34,5A
[IpoBepsiem ycnoBUsi KOMMYTAllMd MarHUTHOTO ITyCKATEJs:
lnyer. = Dnyexnn /6,
r11€ | nyck.s — IYCKOBOM TOK JIBUTATEIS
| nyerms. = L *Ki/6 = 34,5%7/6 = 40,25A,

riae Ki — kpaTHOCTh MycKoBOro Toka (tadiuia Ne2)

Kak BUIHO ycroBHE IPOBEPKU BBIMOMHICTCSH |y nyex. > | nyer /6., 63A > 40,25A.

PykoBozCTBYsICb HOMHHAJIBHBIM TOKOM IIYCKaTeNs lynyck, BBIOMPAaEM TEILUIOBOE peje
PTJI-206104 ¢ HOMHMHAIBEHBIM TOKOM |y rp = 80 (A) M mpenenom peryJmpoBaHUs CHIIBI
TOKa HecpabaTbiBaHus 54...66 (A)

Hns nsuratens AUPS80A2Y3 c |y = 3,31A BwiOupaem myckarens [IMJI-122002 ¢
kHonkamu «[lyck» n «CTom» 1 HOMHHAJIBHBIM TOKOM |y nyc = 10A.

10A >331A
[TpoBepsieM ycia0BHsSI KOMMYTAIlMM MarHUTHOTO ITyCKaTeIs:
IH.HyCK. > HyCK.HB./Ga
r21€ | nycx.s — ITYCKOBOM TOK JIBUTATEIS
I nyeas. = L*Ki/6 = 3,31%7/6 = 3,86A

riae Ki — KpaTHOCTh yCKOBOTO TOKA.

Kak BuIHO ycroBHe MPpOBEPKU BBINOIHACTCS lynyex. = |y /6., 10A > 3,86A.

PykoBOJICTBYACh HOMHHAIBHBIM TOKOM ITYCKATENS lynyex BBIOMPAaEM TEILUIOBOE pelie
PTJI-100804 ¢ HOMMHAIBHBIM TOKOM |y 1p = 25A M npenieoM peryIupoBaHus CHIIbI TOKA
HecpabaTbiBanus 2,4...4,0 (A)

Bb100p curHanbHOM annmapaTypsl (CBeTOAMOAbI, 3BOHKH, Pe3HCTOPbI, AUOBI).

Bei6op CUTHAJIbHOU anmnaparypsl OCYILIECTBIISAETCS B clenyromnen
IIOCJIEI0BATEIBHOCTH:

1. JIns 3BYKOBOM CHTHaiM3alMd BbIOMpaeM 3BYKOBOH ammapaT, pyKOBOJCTBYSCH
HOMMHAJIBHBIM HarpsbkeHueM Uy,

B mamewm ciygae Uy, = 220 B, 3rauuT Beioupaem 3sonok 3BI1-220.

2. CocraBiisieM cXeMy BKJIFOUEHHS CBETOIMO/IA

2208
VD R HL
%
[~ [ @
- =

Puc.1. Cxema NOJKITIOUEHHS CBETOIUO/IA.
3. BeiOupaem cBeTOMO.

4. Boibupaem auos.

5. Beibupaem pesucrop.

PaccunteiBacm Hanpsixenue pesucropa U, = 0,45%220 = 100B
PaccuuThIiBaeM COMPOTUBIICHNE PE3UCTOPA:
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R=U; - Ugspen =100-1,7 =9830 Om;
|u0n =0,01A
PaccuuThiBaeM MOILIHOCTB PE3UCTOpPA:
P = I%,0n * R = 0,012 * 9830 = 0,983 Br;
Bribupaem pe3uctop, UCXOs U3 paCCUUTaHHOTO conpoTuBieHus R u momuoctu P.
B namem ciyuae Beioupaem pesuctop tuna MJIT-1, ¢ Pyoy = 1Bru R =10 MOwm.

Bb10op peJie BpemeHH.
Breibop pene BpeMeHHM OCYIIECTBISIETCS [0 HOMHUHAJIBHOMY HampsbkeHuto Uy u
HaJINYMS HEOOXOAUMBIX JUIsl CXEMBbI YIIPaBJIEHUS! KOHTAKTOB.

Bb100p npomexyTO4YHOrO peJie.
Boei6op mpomexyToyHOro pesne 1no HOMHHAJIBHOMY HampsbkeHuto Uy, U Hainuus
HEOOXOUMBIX JUISl CXEMbI YIIPaBJIECHUs KOHTAKTOB.

Bb100p KHOMOK yHpaBJIeHHSs.

B xypcoBOM mpoekTe peKOMEHIYETCSl UCIOIb30BaTh KHONOYHbIE ITOCThI THna: [TIKE-
121-1, TIKE-221-1, TIKE-221-2, TIKE-121-2, TIKE-121-3, TIKE-121-3, IIKE-121-3,
paccuuTanHble Ha HanpsbkeHue U, = 500B, u pabounii Tox |y = 6,3A.

[Tocneansis uudpa B MapKUPOBKE YKA3bIBAET HA KOJIMYECTBO KHOIIOYHBIX AJIEMEHTOB.

Bb100p KOHEYHBIX BBIKJIIOYATEJICH.
BbiOop KOHEUHBIX BBIKJIIOYATENEH OCYLIECTBISAETCS UCXOJs W3 YCIOBHHU
SKOHOMUYHOCTH.

CocraBienue nepeIHs IJIEMEHTOB CXEMbI aBTOMAaTH3allUMH.
Bce paHee BBI6paHHBI€ 9JICMCHTBI CXEMbI aBTOMAaTHU3allluu CBOJWUM B Ta6n1/1uy.

Tabauya Ne 1. TlepedeHs 3JIEMEHTOB CXEMBI aBTOMATH3AITHH.

Ilo3umumonHoe HaumenoBanue Kon- IIpumeuanue
0003HaueHne BO
Ha cXxeme
QF1 ABToMaTuueckuil Beikirouarens AE2046-10b 1 Liowp. 40A
QF2 AstomaTtnueckuii Beikaroyarens AE2016-10b 1 Luiow.p. 8A
QF3 ABTOMaTHuecKkHi BeIKIIOUaTe b BAS7MD35 1 Liowp. SOA
KM1,KM3 Marnutheiii myckarens [IMJ1-122002 2 I, 10A
KM2 MarnutHeii myckarens [IMJ1-422002 1 I, 63A
KK1, KK3 Temtoroe pene PTJI-100804 2 lirp. 25A
KK2 Temmosoe pene PTJI-206104 1 lirp. 80A
HA 3Bonok 3BII-220 1 U, 220B
HL1 Cseromnon 3J1360A 1 lon 10MA
Uosp.cn. 1,7B
VD1 Hwuon [12266 1 I, 300MA
Usgpa 400B
R1 Pesucrop MJIT-1 1 P.ow 1BT
R 10MOwMm
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KT Pene spemenn DB-200 1 l,,5A U, 220B

KV IMpomexyrounsle pene [TP-23 1 l.p 4A U, 220B
SB1 - SB6 Kuomnounsii noct I[IKE-121-3 1 ley. 6,3A

SQ1 Koneunsrii Beikirouarens BI1-700 1 l.: 3A U, 380B

8.2 IIpoekTHpOBaHME NIMTA MJIH NYJbTA YIPABJeHHUS 00HEKTOM.
CxeMa coeTuHEHM coaepKaT CBEAECHNUS HEOOXOAUMBIE JJIs1 BBINOJIHEHHSI MOHTAXHBIX
pabor. OHM yKa3bpIBalOT, TJ€ M KaK YCTAaHABIMBAIOTCS 3JEKTPOOOOPYIOBaHHUA U
KOHKPETHBIE YAaCTH TEXHOJIOTUYECKON YCTaHOBKH, BKIIFOYAst IKA(BI U IMYIbTHL.
Ha nBepke 1mkada OOBIYHO pa3MemialoT MPUOOPHI, CHUTHAJIBHBIC — JIAMIIBI
(MHEMOCXEMBI), MEPEKIF0YATEIH PEKUMOB PabOThI, KHOIIKH YIIPABICHUS U T.JI, Ha TTAHEIN
BHYTpU IIKada — KOMMYTHPYIOIIYIO, 3alUTHYIO U JPYIYylO ammapaTrypy. BBommbiii
BBIKJIIOYATEIh OOBIYHO pa3MeNIaloT Ha OOKOBOM CTEHKE miKada.
Jns Beibopa mkada HeoOX0IMMO 3HATh HE TOJBKO TadapuThl ammaparypbl, HO H
OCHOBHBIE pa3Mepbl, ONPEAEIAIONNE COOCTBEHHO MOHTAXKHYIO 30HY.
Ha geprexe oOmiero Buaa mura MOTYT OBITh MOKA3aHBI: BUJ Ha JABepKy mmkada. Ha
3TOM BUJIE U300pakatoT BCe MPUOOPHI U 3JIEMEHT MHEMOCXEM.
Bun na manens mkada co CTOpOHBI OTKpBHITOW JaBepku. IlepedeHp mpuOOpPoB U
anmnaparypsl, H300paXeHHBIX Ha TAHHOM YEepPTEKeE.
Tabnmunpel Haamucedl B paMkax M Ha Tabjo, BKJIIOYAMOIIME B CceOS MO3UIMOHHBIE
0003HaYeHHSI SJIEMEHTOM U MPU HEOOXOAMMOCTH MX HA3HAYCHHUS.
[Tpubopsl u anmapatbl H300paxaroTcs 31ech ymnpolueHHo. IIpoBogutcs oOmias
pa3MepHast JMHHMS OT OTMEeTKHM (0, M pa3MepHble 4YHClIa HAHOCITCS B HaIPaBJICHUU
BBIHOCHBIX JIJMHUM Y UX KOHIIOB. Pa3Mepsl 10 rOPU30HTAIM HAHOCAT OT BEPTUKAIBHON OCH
mkaga mo ode ee cropoHsl. OKoyI0 M300pakeHU TPUOOPOB MPOCTABISAIOT OYKBEHHO —
nugpoBble 0003HAYEHMs] MO MPUHIUNHAIBHBIM D3JEKTPUUYECKUM cXxeMaM. BHemiHue
AIIEKTPUYECKUE TPOBOJAKH HPUCOEAMHSIOT K ammaparaMm uepe3 COOpPKU 3aKMMOB WM
LITENICEIbHBIE PA3BEMBI.
OJNeKTpuYecKue TMPOBOAKH IIMTOB M MYIbTOB BBIMOJHSIOTCS H30JIMPOBAHHBIMU
MeAHBIMU TpoBojgamu Mapok [IB, a mpoBoaku k mpubopaM U ammapaTam,
yCTaHAaBIMBAaE€Mble Ha HEMOABI)KHBIX YacTSIX IIMWTOB M TMYAbTOB, Ha JIBEpKax,
MOBEPXHOCTHBIX paMKaxX WM HMMEIOLIUM DPAa3beMHbIE COEAUHEHHS] - TMOKUM IPOBOJOM
mapok I1I'B u IIMBI.
CxeMbl CcOeAMHEHUN SBISAIOTCA O€3MaclITa0HbIM JIOKYMEHTOM U JOJDKHBI TOYHO
COOTBETCTBOBATh MPUHIMIHAIBLHON cXeMe, a UMEHHO:
e BCE THUIIbl anmaparoB, MPUOOPOB U CIEHUANBHBIX YCTPOMCTB, MPEAYCMOTPEHHBIE
MPUHLMITHATIBHONW CXeMe, JOKHBI COXPAHATHCS B CXEME COeTMHEHU .

e MapKUpOBKA YyYaCTKOB IIeTed, MpOCTaBleHHAs Ha MPUHIMIUAILHONH CXeMe,
JIOJI’KHA TOYHO
COOIIOIaTHECS B CXEME COEIMHEHUN.
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OpHako B CXEME€ COEAMHEHMH [0 CpPaBHEHMIO C MPUHLMIIHMAIBHBIMU CXEMaMHU
UMEIOTCs J100aBJICHUs: U300paKEHUSI U HyMepalusl BHIBOJOB MPUOOPOB M ammapaTos, a
TAKXKE 3Q)KUMOB JIJI BHEITHUX COEAUHEHHM.

[TpuGopbl M anmaparbl U300pakatOT YIPOLIEHHO B BHUAE MNPSAMOYrojdbHUKOB. Han
OpSIMOYTOJIbBHUKaMHM ~ yKa3bIBalOT  IO3ULHUOHHOE  00O03HAYeHWE, MPUHATOE IO
MPUHLHUITHAIIBHON CXEME.

BHyTpyn  nOpsMOYrojgpHHKAa  3JIEKTPOMAarHUTHBIX  pelle  IIyCKareled  yCIOBHO
U300paxaroT 3JIEMEHT COBMEIIEHHBIM CIIOCOOOM.

BbIBogHBIE 32)KMMBI anmapaTtoB IOKA3bIBAIOT KPYXKKaMH, 4YTO Obl HM300pa)keHue
COOTBETCTBOBAJIO MX JEHCTBUTEILHOMY PACIIONIOKEHHUIO. 3aKUMbl MAPKUPYIOT COTJIaCHO
MIPUHLUITAAILHOMN JIEKTPUYECKON cxeMe. Eciy jke BBIBOJHBIE 3aKUMBI allllapaToB UMEIOT
3aBOJICKYI0 MapKHPOBKY, TO €€ IMUIIYT TYT K€ B CKOOKaXx.

CxeMbl BHYTPEHHUX COEIMHEHUIN OOBIYHO BBIMOJHSIOT Tpems criocobamu. Eciu xe
CXeMa BHYTPEHHUX COEJIMHEHUH CII0KHAsl, TO MHOYKECTBO IPOBOJIOB 3aTEMHSIET YEPTEK U
MPOCIEIUT UX IIyTH TPYIHO.

8.3 Pa3patoTka coelMHEeHUIT MPUHIMITHAIbHON YJIEKTPUYECKOH CXeMBbl.
CxeMa coequHEHHS MOKa3bIBAIOT COCAMHEHHUE COCTABHBIX YacTeW M3AETHUS MEXITY
coOOM ® OmpenensioT MPOBOJA, KIYThl, KaOenw, KOTOPBIMU OCYIIECTBIISIOTCS
COeJIMHEHUE, MecTa coelMHeHus U BBoja. Ha cxeme m3oOpakaroTcs Bce YCTpOICTBa,
BXOJIAIIME B COCTAB MU3/ETHS, UX BXOJHBIC U BBIXOJHBIE YCTPONUCTBA, COCIUHEHUS MEXITY
ycrpoiicTBamMu. ['padudeckue pacroiioKEeHUsT Ha CXeMe JIOJDKHBI COOTBETCTBOBATH
MPUMEPHO PACIIONOKEHHUIO IJIEMEHTOB B IKady, a KOHTaKTOB - Ha ammapare. Okolo

COEITMHEHUN yKa3bIBAIOTCSI MO3UIIMOHHBIE 0003HAYECHH I, HOMEPA TPOBOIOB U KHOIIKH.

8.4 MeponpusiTusi 10 MOHTAKY M HAJAIKY ABTOMATU3HPOBAHHOI CHCTEMBbI
ynpaBJIeHHs .

B coorBerctBun ¢ TpeboBanusmu CHull x Havany MOHTaXa LIMTOB W MYJIbTOB B
MOMEIIEHUAX JUIsl HMX YCTAHOBKM JIOJDKHBI OBITH BBIIOJHEHBI pPAabOTy IO MOHTaXy
TEXHOJIOTUYECKOTO0 00OpydOBaHMS M TPYOONpPOBOJAOB B TAaKOH CTEMEHH, UTO ObI
o0OecrieynBaiach BO3MOYKHOCTH 0O€30MaCHOTO BEJIEHUS DJIEKTPOMOHTAXXHBIX paboT B
YCIOBUAX, COOTBECTCTBYIOIIHX I[CflCTByTOHIHM CaHUTApHBIM HOpMaMm. H_II/ITBI U TYJIbTHI
MOHTHPYIOT B CHCHHAJIBHBIX AUCICTUYCPCKUX HIINW B TEXHOJOTUYCCKUX IMOMCUICHUAX W B
Hapy>KHBIX YCTaHOBKax I0JI HABECAMH.

B oTux mnomemeHMsX K Hayaly MOHTaka INMTOB WM MYIbTOB BBIMOJHSAIOTCS BCE
CTpOMTENbHbIE W OTHENIOYHBIE PAa0OTB, B TOM YHCJIE COOPYKAIOTCS IOCTOSHHBIE CETH,
HOJBOJAIINE K MECTy MOHTa)Xka DSJIEKTPOIHEPTHH, CXKaTblii BO3AYX U BOAY, KaHalbl U
NEPEKPBITUS, OOPO3Abl U HUIIM AJI DJIEKTPUUECKUX M TPYOHBIX MPOBOAOK, (GYHIAMEHTHI C
3aKJIaIHBIMA ACTATIAMH, Ji€Ca U IMMOAMOCTH, a4 TAKXKE BBIMMOJIHAIOTCA HPOCMBbI B CTCHaX JIsA
MPOXOJIOB TPYOHBIX U SJEKTPUUECKUX MPOBOJIOK.

[[uTe! pacmonararoT Tak, YTOObI OBUTO YI0OHO HAOI0IaTh 32 anmapaTypou.
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ITpu OTCYTCTBMM OTKpPBITBIX TOKOIPOBOASIIMX YacTeil Ha BbICOTE 10 2,2M OT Mojia ¢
0o0enx CTOPOH MPOXoja IUpPHUHA ero JohkHa ObITh He MeHee 0,8 M. B oTmenbHBIX MecTax
IIPOXOJIbl MOT'YT OBITH CTECHEHBI BBICTYIAIOIIMMH CTPOUTEIBHBIMU KOHCTPYKIUAMU 710 0,6 M.

Paccrosiaue ot Hambosee OTKPBITBIX TOKOMPOBOMASALIMX YaCTEW, HAXOISIIUXCSA C OJHOU
CTOPOHBI TIPOXOJa, 10 MPOTHBOMOJIOKHOW CTeHbl (MM O00OPYIOBaHHUS, HE HMEIOIIErO
OTKPBITHIX TOKOIPOBOISIINX YacTeil) JOIDKHO OBITh HE MeHee: | M mpu Hanpsbkenuu 10 500B
u jauHe muTta 10 7 M; 1,2 M npu HanpsokeHuu 10 S00B u nnune murta 6onee 7m; 1,5 M nipu
HarnpsbkeHun 500B u BeIIIE.

Paccrostnue mexay Hanbosiee BHICTYNAIOIUMU OTKPBITBIMA TOKOIIPOBOASIIMMU YacTSIMH,
pacmoyIOXKeHHBIMA MO0 00€ CTOPOHBI TPOXOJa, JOJDKHO OBITh HE MeHee: 1,5 M - mpu
Hanpspkenun HikeS00B, 2 M - npu Hanpspkennn 500B u Bbime.

OTKpBITBIE TOKOIPOBOASIINE YacTH, HAXOIAIIMECS Ha PAcCTOSHUU MEHEee YKa3aHHBIX
BbIIIIe, HEOOXOMMO OTPAKAATh.

[Io Mepe TOTOBHOCTHM CTPOUTEIBHBIX U TEXHOJIOTHYECKUX pPabOT B TOMEUICHHUSIX,
MpEeHA3HAYEHHBIX Il YCTAHOBKHU IIUTOB U MYJIbTOB, IPUCTYNAIOT K UX MOHTaxy. [Ipu sTom
MIPOBEPSIIOT HAJIMYUE MOHTAXHBIX IPOEMOB B CTPOUTENIBHBIX KOHCTPYKLMUAX 3AaHUS,
COOTBETCTBUE HX pa3MepoB radbapuTaMm SIIMKOB CO IIUTOBOM MPOAYKIHEH, Hanuuue
3aKJIagHbIX AeTanel. [Ipon3BoasaTcs pa3MeTKa Tpace U yCTAHOBKA HECYIIMX KOHCTPYKLUN JUIs
IIPOBOJIOB U APYrU€ MOJArOTOBUTENIbHBIE PAOOTHI.

Ha MoHTa)kHYI0 OTMETKY IIMTHI M NYJbTHl MOJHUMAIOT M 3aTACKUBAIOT B IOMELICHHE
VIIAKOBaHHBIMU B JE€PEBSHHBIX SIIMKAX C [OMOUIbIO TPY30MOJBEMHBIX MAIIUH WU
MexaHu3MoB. IIpu 3aTackMBaHUU yepe3 MOHTAXKHBIM MPOeM HEOO0XOAUMO MpPEeTyCMOTPETh
MEpPBl TIPEJOCTOPOKHOCTH, MCKIIOUAIOIIUE TOBPEXKIECHUE YCTAaHOBJIEHHBIX Ha IIUTax
npubOopoB. PacmakoBBIBaTh AIIUKH CIAEAYET B 3aKPBITHIX MOMEIIEHUSAX MTOCIE OKOHYAHHUS BCEX
CTPOUTENBHBIX paboT. OCBOOOXKACHHBIE OT YMNAKOBKH IIUTHl W MYIbTHl THIATENHHO
OCMAaTPHUBAIOT, MPOBEPSIIOT KOMIUIEKTHOCTh JeTajel, yOexaaroTcsi B OTCYTCTBHM IOJIOMOK,
TPEIIMH W JPYrUX MEXaHWYECKUX MOBpexXJIeHUN. TKaHbIO ydaldl0T KOHCEPBHUPYIOILYIO
CMa3Ky U TIbUIb. [IpoBepstOT KOMIUIEKTHOCTh M3JEIUNA U COOTBETCTBUE MX NpoekTy. Ecimu
HejocTad U JeeKTOB He OOHApy)KeHO, NPUCTYMAIT K MOHTaxy. B mpoTuBHOM ciyuae
COCTAaBJISIETCS] aKT PEKIJIAMalIUH.

[Ipn MHAYCTpHAIBHBIX METOJAX CTPOUTEIBCTBA W3JAENUSA IMOJ MOHTaX MOCTYNAlT B
roToBOM BHJie. X HY)XHO MpaBUIBHO YCTAaHOBUTbH, 3aKPEMUTh HAa OINOPHBIX OCHOBAHMSIX,
MOJKIIOYUTh K BHEIIHUM DJIEKTPHUUECKUM W TPYOHBIM TPOBOJKAM, 3a3€MIIUTh, CAENATh
HaJaJKy U Ipyrue paboThl, IPEeTyCMOTPEHHBIE TPOECKTOM.

[TynpThl WM IIMTHl YCTaHABIMBAIOTCS IO YPOBHIO TOPU30HTAJBHO Ha CIeLUaIbHbIE
CTaJIbHbIE ONOPHBIE paMbl, M3TOTOBJICHHbIE W3 IIBEIEpPa, KOTOpPblE aHKEPHBIMU OOITaMHU
KpensTcss K 0ETOHHOMY WJIM KUpNUYHOMY (yHAaMeHTy. BepTukaabHOE MOJI0KEHUE IIUTOB U
OYJIBTOB ONPENENSIOT C TOMOINBI0 OTBeca (OTKJIOHEHHE JIONyCKaeTcs He Oolee 19.
KperieHne ux K CTaabHBIM KOHCTPYKIUSM, (QyHIAMEHTaM, MEXIY cO0OW TONMKHO OBITh
TOJIKO pa3beMHBIM (HAmpuMep, ¢ MOMOINBI0 00ATOB). MajoraGapuTHbIC HIUTHI M MYJIbTHI
HAaBECHOM KOHCTPYKIIMM YCTaHABIMBAIOT Ha KalWUTAJbHBIX CTEHaX WJIM KOJOHHAx. J{ms
MOHTa)Ka MX pPa3MeualoT MeCTa YCTAaHOBKHM aHKEpHbIX Oo0iToB. OTBepcTHs MOJ HUX B
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KAPIHUYHBIX CTEHAX MMPOCBEPIMBAIOT MM MPOOMBAIOT Ha TIyOUHY, COOTBETCTBYIOMIYIO 8... 10
JaMeTpaM aHkKepHoro Oonra. BmaspiBaeMmblii KOHEIl OosiTa JTOMKEH OBITH Pa3/BOCH WIIH
W30THYT IS JTYYIIEro 3aKpeIuIeHus] B OTBEpCTHH. BMa3bIBarOT aHKEpHBIE OONTH IEMEHTHBIM
pacTBOPOM.

B nepeBsHHOM OCHOBaHMM NPOCBEPIUBAIOT CKBO3HBIE OTBEPCTHS, B KOTOpBIE 3aBOJAT
00NTHI C TOJUIOKEHHBIMU IO HUX TOJOBKM maibamu. It wnm nynbT HajxeBaroT
IPUBAPEHHBIMU K HEMY IPOYIIMHAMH Ha aHKEpHbIE OOJIThl M 3aKPEIUIIOT raiKamu, Mo
KOTOPbIE TAKXKe MMOJIKJIa/IbIBAIOT 1IaiOBlI.

HaBecHble mmuThl U mynbThl Maccod 70 130 Kr KpemsT Ha CTAIbHBIX KOHCTPYKLMSIX,
NpeBapUTEILHO MPHUCTPEICHHBIX K OETOHHOMY OCHOBAaHHUIO C IIOMOIIBIO CTPOUTENIBHO-
MOHTQ)KHOTO IHCTOJIeTa. DBbIBepka BEpPTUKAJIBHOIO M TOPU3OHTAIBHOIO IOJOXKEHUS
HABECHBIX MaJOrabapUTHBIX LIUTOB U IYJIbTOB BBIINOJHSIETCA TaK K€, KaK M HaIOJbHBIX,
cBepxy WM cOoky. Ilpu sTomM HeOpoHHpOBaHHBIE KabenaH, TPyObl M3 LIBETHBIX METAJUIOB U
IUIaCTMACChl, BBOJUMBIE CHHU3Y, HEOOXOIMMO 3allUINaTh OT MEXAHMYECKHX IMOBPEXKICHHH.
[Tnomanb ceyeHUs: TOKOMPOBOISIIUX KU IPOBOIOB U KaOenel NMPUHUMAIOT B COOTBETCTBUU
C CHIOif TOKa, HO He MeHee: MeHBIX - 1 MM%, amomuHHeBbIX - 2,5 Mm%, [pu mogxone K
MIATaM TPOBOJA, Kabenmn u TpyObl HEOOXOAMMO 3aKpeIUIsiTh Ha OMOPHOM OCHOBaHHH,
MaKCHMaJIbHOE PACCTOSIHUE OT TOYKU 3aKPEIJICHUSI 10 LIUTa HE JOJKHO IPEBHIATh 1 M.

Kabenu otpe3aroT 1o pasmepy, BBINONHAIOT WX Pa3JENKy, KOHLEBYIO 33J€IKy H
3aKpeIuIsiloT Ha OCHOBaHMM IuTa. Ha onHOM KOHIE KaOensi TOKOMPOBOISLINE KHUJIbI
OKOHIIOBBIBAIOT MapKUPOBOUHBIMU OMpPKAaMU U MPHUCOEIUHSIOT K 3aKUMaM HaOOpHBIX pEeK,
MOJIB3YSICh CX€MaMU coequHeHN. OKOHILIEBATENN MAapKUPYIOT 3apaHee.

Ha npoTHBONOJIOXKHOM KOHIIE TPacchl TOKOIPOBOJSAIIME KMIJIBI K 3aKHMaM HaOOpPHBIX
pPEEK NIPHUCOEAMHSIOT TOJBKO IIOCJIE OINO3HAHUSA KOHIIOB OJHOMMEHHBIX XKWJI, KOTOpOE
BBITOJIHAETCS] 0OBIYHO METOIOM <IIPO3BOHKHU» C IIOMOUIbIO Pa3IMYHBIX CPEICTB.

B npocreitmux cxeMax st 3TOrO MOJb3YIOTCS CUTHAJIBHOM JaMITIOYKOW, COEIMHEHHOMN C
MCTOYHUKOM IIOCTOSHHOTO TOK. [IpO3BOHKY BBINOJHSIOT JiBa 3JIEKTPOMOHTAKHHUKA
(HaymayKKa), HAXOAACH HA MPOTHBOIOJIOKHBIX KOHIIAX KaOelbHOU Tpacchl. [Ipy 3TOM KOHIIBI
Ka0essi MOTYT HaXOJUThCS HAa 3HAYUTEIbHOM PAacCTOSHUU JAPYr OT JApyra M Ha pa3InyHbIX
OTMeTKax (Hampumep, B pa3IMYHbIX TOMEIICHHSX UIIH HA PA3IMYHBIX TAXaXx).

JlamMnouky NpUMEHSIOT JJs YCIOBHOW CBSI3W MeXAYy JAByMs Hamaguukamu. llpu
HeOoNbIION JyMHe Kabens, Korja oba HajlaJyhKa HaxXOJATCs B IOJ€ 3pEHUs ApYr Ipyra,
JIOCTaTOYHO OJHON CUTHAJILHOW JTAMIIOUYKH.

Ono3HaBaHUE KOHIIOB OJHOMMEHHBIX >KWJI MPOBOJIOB M Kaleiel BBIMOJIHAETCS Tak.
OauH KOHel JIAaMIOYKH 3a3eMJISIIOT, a JAPYrol COEAUHSIOT C MEPBBIM 3aKHMMOM HaOOpHOM
peiiku Ha muTe uiaK mynbTe. Ha BropoMm KoHIe KaGenbHOM Tpacchl JIAaMIIOUKOW, COeTMHEHHOM
C MCTOYHUKOM MUTAHUS (OMH MOJIIOC €r0 TAaKXKe 3a3eMIISIIOT), KaCAIOTCs OOYEPEHO KOHIIOB
xui kabens. Ilpu kacaHuK K MCKOMOM >KHJIe 3aroparoTcsi OJHOBpEMEHHO o0e jJammouku. Ha
OMO3HAHHYIO JKUJIy HAJEBAlOT 3arOTOBJICHHBIN 3apaHee MapKUPOBOYHBIM OKOHIIEBATENb U
NOBTOPHBIM KacaHUEM JIAMIIOYKHM JIA€TCSl CBETOBOM CHUTHAl BTOPOMY HAlIAaI4UKy O
HEOOXOAMMOCTHU OTBICKAHUS CIIEAYIOIIEH JKUJIbI.
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Takoii Meron omo3HaBaHMA KWJ TIPOBOJAOB M KOHTPOJBHBIX Kabenedl Ha uX
IPOTUBOIIOJIOKHBIX KOHIIAX MMEET CYIECCTBEHHbBIC HEIOCTATKU (3aHSTHI JIBa HAJAQJYHMKA, OT
HUX TpeOyeTcs COrNIaCOBAaHHOCTD ACWCTBUI, pab0oTa HEIPOU3BOAUTEIBHA).

8.5 MeponpusiTusi Mo oXpaHe TPy/JAa U TeXHHKe 0e30MacHOCTH NMPHU padoTe
YCTAaHOBKH

Bce pabGoTel 1O IKCIUTyaTallud JJIEKTPOYCTAHOBOK HYKHO TIPOBOJHTH, CTPOTO
co0J1r0/1as paBuiia TEXHUYECKOM 0€30MacHOCTH.

[Ipu moxaroroBke paboyero mecta ajsi pabOT ¢ YACTHYHBIM WM TIOJTHBIM CHATHEM
HaANPSDKEHUS TOJDKHBI ObITh BKIIIOUEHBI B YKa3aHHOM HIKE MOCIIEIOBATEILHOCTH CIIEAYIOUTNE
TEXHUYECKHE MEPOIPUSATHSL:

® [IPOU3BEICHBI HEOOXOAMMOE OTKIIOUCHHUE;

® [IPUHATHI MEPHI, IPEMATCTBYIONINE T0/1aYe HAMPSHKEHUST K MECTY pabOThl BCIICICTBUE
OIIMOOYHOTO MIT CAMOTIPOU3BOJIHPHOTO BKIIFOUEHUSI KOMMYTAIMOHHOH ammapaTyphl;

® [IPUCOEAMHEHBl K «3€MJI€» [EPEHOCHBIE 3a3€MJICHUS, IPOBEPEHO OTCYTCTBHE
HaIpsSOKEHUsT Ha TOKOBEAYIIMX 4YACTAX, HA KOTOpPHIE JIOJDKHO OBITH HAJIOKEHO
3a3eMJICHUE;

® YCTaHOBJICHO 3a3eMyieHHe (HEMOCPEACTBEHHO TMOCJAEC TMPOBEPKH  OTCYTCTBHS
HAMPSKCHUs), T.€ BKIIOYCHBI 3a3eMJISIFOIINAE HOXH WM TaM TJ¢ OHH OTCYTCTBYIOT
HaJIO’KEHBI IEPEHOCHBIE 3a3EMJICHHUS,

e pabouee MECTO OTPaXKACHO U BBIBEIIEHBI COOTBETCTBYIOIIHE IJIAKATHI.

Ilepen paboToii Ha KOMMYTAIMOHHBIX allaparaXx ¢ aBTOMATUYECKUMHU MPUBOJAMHU U
JTMCTAHIIMOHHBIM YIIPABJICHUEM C LETBI0 MPEJOTBPAIIEHUS WX OMTMOOYHOTO WJIM CIy4ailHOTO
BKJTFOYCHUS UM OTKJIFOUEHHS] HEOOX 0 IUMO:

® CHSTH MPEeIOXpPaHUTENN Ha 000UX TMOJIOCaX B IIEMSIX OMEPATUBHOTO TOKA U B CHIIOBBIX
LETSIX TPUBOJIOB;

® ONYCTHTh B HIKHEE Hepabouee MONOKEHHE TPy3 MU JAeOJIOKHpPOBATH CHUCTEMY €ro
MoJAbEeMa B IPY30BbIX IPUBOJAX;

® [IOBECUTH Ha KIIFOUAX U KHOIMKAaX AUCTAHIMOHHOTO yIpaBjieHus makat «He Bkitodarh

— paboTaroT JIOM», Ha 3aKPBITHIX BEHTWISIX — «He OTKphIBaTh — pabOTaIOT 0N,
Jlnst mpoOHBIX BKIIOYEHUN M OTKIIOYEHHI KOMMYTAIIMOHHOTO ammapara MpH ero Hajlajake U
pPEryIMpPOBKE JOMYCKAIOT MPU HECJAHHOM HAapsJ€ BPEMEHHYIO MOJAauy HANPSHKEHUS B LENU
OTIEPAaTHUBHOTO TOKAa M CHJIOBBIC IIETIH MPUBO/IA, CHTHAIM3AIMKI U MMOJOTPEBA a TAKXKE MOady
BO3JIyXa B MPUBO/JI U HA BBIKIIOYATEb.

YcTraHoBKa CHATBIX MPEIOXPAHUTENEH, BKJIOYECHHE OTKJIIOYEHHBIX Iened u
OTKJTIOUEHHBIX TeNel W OTKPBITHE BEHTUJICH MPH MOJa4e BO3/1yXa, a TAK)KE CHATHIC HA BPEMs
onpoboBanus TuiakatoB «He BkIouaTh - paborarot moan» u «He oTKpwIBaTh — paboTaroT
JIOJIA» BBITIOJHSIOTCS ONEPATUBHBIM MEPCOHATIOM WJIM MO €ro pa3pelieHUI0 UCIOJIHUTENIEM
pador.

[Tpu peMoHTHBIX paboTax 6e3 pa30opkH AeTaneil MexaHu3Ma, IPUBOIUMOTO B JIBHIKEHUE
AJIEKTPOJIBUTATEIIEM, TIOCIETHUM JOJDKEH OBITh OCTAHOBJICH, a Ha KIIOYE YIPABJICHHUS WU
MIPUBOJIC BBIKJTIOYATENSI BBIBEIICH IUIAKAT «HE BKIIOYAaTh — padorarT moau». Ecim mpu
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paboTax Ha 3JIEKTPOJBUTATENIC WM MEXaHM3ME, IPUBOJMMOM UM B JBUKEHHUE PEMOHTHBIN
MEPCOHAJl MOXET HMMETh COINPUKOCHOBEHHE C HMX BPALIAOMIMMHUCSA YACTAMH, TO KpOME
BBIKJIFOUATENII OTKJIIOYAKOT TakKe pPa3beIMHUTEIb, Ha IPUBOJ KOTOPOTO BBIBEIIMBACTCS
miakat «He BkitodaTth — paboOTaIOT JIIOU», a €CIU DJEKTPOJABUTATENb MUTACTCS OT SUYCHKH
KPYVY, Tenexka ¢ BBIKIIOYATEIEM JOJDKHA OBITH BBhIKAYEHA B MCIBLITATEIBLHOE IOJIOKEHHE. B
OTIEpaTUBHOM KYypHAJIE TOJDKHA OBITH ClIeJIaHa 3aIllkiCh O TOM, JUIsl KaKMX padoT, KaKoTo Imexa
Y 10 YbeMY TPEOOBaHHUIO OCTAHOBIICH 3JIEKTPOIBUTATEIb.

8.6 Pa3pa6oTka 7K0JOrH4eCKUX MepPONPHUSTHIA.

DJIEKTPOYCTAHOBKM HE JOJDKHBI 3arpsA3HATH OKPYKAIOIIME CpEeNy, OKa3blBaTh BPEAHOE
BIIMSIHUE HA JIFOJICH 1 )KMBOTHBIX (IIyM, BUOpanuu, snektpudeckue mosst). Cienyor coouparsb
U yOAATh OTXOJbl: XHMHUYECKHE BEUIECTBA, MYCOP, TEXHUYECKHME BOAbl M T.0. B
COOTBETCTBUU C JACUCTBYIOIIMMHU TPEOOBAHUSIMHU TIO OXPaHE OKpPYKAIOUIEH Cpeabl HEb3sl
JOTTYCKaTh, YTOOBI OTXO/IBI MOMAali B BOJOEMbBI, CHCTEMY OTBOJIa TUBHEBBIX BOJ, OBparu u
Ap.

DIeKTpo0OOPYIOBaHUE M MAaTEPHAIIBI ISl AIEKTPOYCTAHOBOK BHIOMPAIOT B COOTBETCTBUU
C JEUCTBYIOUIMMHU I'OCYAapPCTBEHHBIMU CTAHIAPTAMH WM TEXHUYECKUMU YCIOBUSMH.

KoucTpykiusi, ucogHeHue, crocod YCTaHOBKHU M KJlacc U30JISIUN MPUMEHSEMBIX MAIIIKH,
anmaparoB, MpHOOPOB, a TaKKe MPOBOJOB U Kabeled MOJDKHBI OTBEYATh MapaMerpam
AJIEKTPOYCTAHOBOK, YCIOBUSIM OKpYXKaroien cpensl U TpedoBanusm 1Y .

CTpPOUTEIbHYI0O W CAaHUTAPHO-TCXHUYECKHUE YaCTH DJICKTPOYCTAHOBOK (KOHCTPYKIHH
3MaHUSl M €ro DJEMEHTOB, CHCTEMbl OTOIUICHUS, BEHTWISALHMH, BOJOCHAOXKEHUS U TIp.)
pa3pabaThIBalOT B COOTBETCTBUHU C JICHCTBYIOIIUMH CTPOUTEIHHBIMU HOPMAMH U MPaBUIAMU
(CHull) T'occtpost Poccuu mpu 00s3aTeIbHOM BBITIOJHEHUN JTOTIOIHUTEIILHBIX TPEOOBaHUI
I1YD.

IIpy npoeKTUPOBAaHUU SIEKTPOYCTAHOBOK CIIEAYET MPOBOJAUTH TEXHUKO-DKOHOMHYECKHE
CpaBHEHHU, OTJaBas MPEANOYTEHHE MPOCTHIM U HAJEKHBIM CXEMaM, BHEAPSITh HOBEUIIYIO
TEXHHUKY, CTPEMHUTHCSI K HAMMEHBIIIEMY PACXO1y I[BETHBIX METAUIOB U JIPYTHX NEePHUITUTHBIX
MaTepUaJIOB.

8.7 3akawuenne.

B 3akitounTenhbHON Y4acTH KYpCOBOTO TPOEKTA MPHUBOIATCS KPAaTKUE KOMMEHTapUHU IO
MOJTYYCHHBIM TEXHHYECKUM PEIICHHUSIM M UX TEXHHUKO—KOHOMUYECKHE OlleHKH. O0s3aTeIbHO
HpHBOI[fITCfI BBIBOJAbI IIO CHCHI/IEU'IBHOMY Bonpocy HpOCKTa C aHaJIn3oM TCXHHKO-
HSKOHOMHMYECKUX IOKa3aTejae pelieHui, pa3pabOTaHHBIX B OTOM pasjelie MPOEKTa.
OHOBPEMEHHO OTMEUAIOTCS U HEJOCTATKU MPUHATHIX PELICHHM, OTIACIbHBIX MEXaHU3MOB U
CXEM TPOCKTA.

AHaIII/ISI/IPYSI TEXHUKO—OKOHOMHNYECKHE ITOKa3aTeIIn, CJ'Ie)IyeT OTME€4YaTh, KaK KOMIIJICKCHAaA
BJ'IGKTpI/I(i)I/IKaHI/ISI BJIIMACT HA 06mee ITOKa3aTciinu O6’BeKTa (HOBI)IIHCHI/IC HpOI/I3BOHI/ITeHBHOCTI/I
TPYyZa, KAaueCTBO BBIITYCKAEMOM MPOIYKIIUHU | JP.)

JlaeTcsi KpaTKoe ONHMCAHUE NPEUMYIIECTB MPHHATON TEXHOJOTMH, MEPOIPHUATHH TI0
aBTOMAaTU3aIInun HpOI/ISBOHCTBa nu Hpe)IJ'IO)KeHHBIX CXEM NI YCTpOﬁCTB.

B 3akitoueHue nmpuBOAATCA yKa3aHUS O NEpPCIEKTUBAX AajibHEHIIed saeKkTpupuKalun
CEITbCKOXO35UCTBEHHOTO MPOU3BOJICTBA, MOJICPHU3AIUHU TPEAJIOKCHHOTO 000pYIOBaHUS M
YAYYIIEHUS] CUCTEMBI €T0 IKCILTyaTaluH.
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