TECHNICAL REQUIREMENTS
for the supply of a centralized automatic weighing system for non-mass
consumption ingredients for the manufacture of rubber compounds



1 NAME AND SCOPE

Acquired centralized automatic weighing system for non-mass assortment of materials is intended
for automated dosing and packaging of chemicals used in small quantities (not more than 10 kg per
batch).

2. BASE FOR PURCHASE

The basis for the acquisition of equipment is the investment project «Development of the
production of all steel tires at JSC «Cordianty.

3. PURPOSE AND PURPOSE OF DELIVERY

3.1. Equipment supply is connected with the need to provide high-quality rubber mixtures of
increased volumes of SSC tire production.
3.2 Improving the accuracy of dosing technical and polymeric sulfur.

4. TECHNICAL REQUIREMENTS
4.1 The line must be serviced by one employee.

4.2 The main characteristics of the dosing system for chemical components of materials are listed in
Table 1.

Table 1
Name of the characteristic Value of j[h?
characteristic
Number of dispensers installed in the line
Dosing range of dispenser, kg 0,04 - 15,00
Dispenser accuracy class 0,2
Discretization of indications of the weight device of the batcher, kg 0,002
Duration of dosing of one ingredient, s, not more 25
The number of additions of ingredients for the final stages of rubber compounds 3500
per day
The average daily mass of chemicals intended for dosing on the line, t 6
Hanging line capacity, t/ h 0,26
Number of types of chemicals dosed on line 16
Number of tanks for completing hinges, pcs. *
Capacity of tanks for picking hinges, | *
Number of storage bins for chemicals, pcs. 16
Capacity of the storage bin for chemicals, I, not less 100
Voltage of electric current, V 380
Power of electric line drive, kW 20
Compressed air pressure in line actuators, MPa 0,6
* Determined by the Supplier




List of chemicals and their type:

HauMmeHoBaHHe XHMHKATA BU/
Sayrez 964 LF powder
Accelerator DCBS granules
Anti-shortening PVI powder
Sulfur polymer POLSINEX-33 powder
Zinc white powder
MBTS Accelerator Alt. powder
Kaolin powder
Sulfenax TBBS / PT granules
ULTRASIL 7000 GR (bag) granules
Sulfur oil-filled 2.5% powder
Accelerator SULFENAX CBS /MG | granules
Diphenylguanidine powder
Resin SP-1045 granules
Dimacit TMTD-PDR powder

Sulfur U-65 paste

Sulfur U-54 paste

e Ambient temperature not exceeding 30 ° C.
e The relative humidity of the ambient air is not more than 60%.
e Dew point (at normal pressure) 23 ° C

5. SCOPE OF DELIVERY (COMPOSITION LINE)

e Frame construction;

e Tanks for completing hinges - the number and size are determined by the Supplier;
e Storage bins for chemicals of at least 100 liters in the amount of 16 units;

e Dosing stations in the amount of 1 unit;

e Manipulator of bunkers moving to the dosing station;

e Manual loading of powder and granular materials into bunkers;

e Aspiration dust removal system with filters and receivers for dust;

e Built-in manual dosing station (if necessary adjustment of the sample);

e Barcode system for plastic bags (passport type printing and reading system);
e Plastic bag sealing machine;

e Control system (automatic control cabinet with control panel).

e Spare parts

5.1. Line characteristics

5.1.1 The equipment management system should ensure the automatic formation of ingredients in
the centralized dosing system in accordance with the selected recipe of the mixture, the masses of
the ingredients and the weighing sequence;

5.1.2. The system should be provided with an aspiration and dust removal system;

5.1.3 The tolerances of the mass of the complete weights are shown in Table 2.



Table 2

Weight, g Permissible mass deviation
from 50 g to 1 kg inclusive +10g
over 1 kg + 1% by weight of sample

5.1.4 The system shall dispense both powdered and granular materials;

5.1.5 The system should be equipped with equipment for sealing bags with hinges at the end of each
cycle, as well as (optionally) automatic devices for inserting, removing bags;

5.1.6 The system should be provided with a bar-coding and passport printing system.

5.1.7 System Execution - Explosion Proof (Sulfur Suspension).

6. SAFETY REQUIREMENTS

6.1. Safety requirements for the equipment of the weighing line must comply with the «Safety
Regulations for Rubber Enterprises», in accordance with the technical regulations of the Russian
Federation, the rules and regulations in the field of labor protection, fire safety, environmental
protection, technical regulations in force in the Russian Federation, TP TC 010 / 2011 on the safety
of machinery and equipment, federal standards and rules in the field of industrial safety «General
rules of explosion safety for explosive chemical, petrochemical and oil refineries»
6.2. Component weighing lines must be equipped with:
* necessary electrical interlocks to stop the line and protect the operator from a potential source of
danger;
 emergency stop / reset of all line units to ensure operator safety;
* blocking the start-up of the line: all auxiliary units must be in working condition at the time of
starting the main motor;
» diagnostics of the emergency state and its indication;
« relays to protect the motor against overload.
6.3. The temperature of the surfaces of the equipment with which the operator comes into contact
during operation should be no more than 45 ° C.
6.4. Electrical equipment must meet the requirements of the "Rules of technical operation of
electrical installations by the consumer”, "Rules for the design of electrical installations.”
6.5. The insulation resistance of electrical equipment and electrical wiring installed on the elements
of the equipment line, but not connected to the ground, must be at least 0.5 MQ.
6.6. The housing of the equipment, control cabinets and cabinets of the pneumatic equipment, the
hydraulic station, the drives must be reliably grounded and have an erasable grounding sign.
6.7. The control cabinets must be equipped with an input switch-on device and an emergency stop
button, which provides, when pressed, the ability to quickly remove voltage from electrical
equipment
6.8. Sound levels and equivalent sounds at workplaces with equipment running should not exceed
the values given in Table 3.

Table 3
The name of the characteristics Characteristic value

Sound level and equivalent sound levels, dB 80




7. AESTHETIC AND ERGONOMIC REQUIREMENTS

7.1. Starting devices and controls should be installed with an accessible overview for service
personnel.
7.2. Executive equipment and valves that control the dosing process should be available for

main

tenance and repair.

7.3. Paint and varnish covering for internal and external surfaces of the equipment of a rubber

mixing line, painting of pipelines in accordance with the Customer’s standard.
7.4 Color - in accordance with the customer's standard, as indicated in table 4.

Table Ne 4
Equipment of the rubber mixing line colour code
1 The first basic color light gray RAL 7035
o | The second basic color blue RAL 5002
Moving parts
3 |Signal color 1 yellow RAL 1023
Signal color 2 red RAL 2002

Note - Colors of equipment line colors will be refined when ordering equipment.

8. GENERAL REQUIREMENTS

8.1 The technical documentation is delivered in 2 copies and on electronic media in Russian:

Equipment passport

TR CU 010/2011 on the safety of machinery and equipment
Line operation manual

Passports and operating manuals for all scales and dispensers installed in the line
Test program for commissioning

Security requirement

Programming Guide

Product sequence diagram

Picking list

Assembly drawings of line with specifications

Assembly drawings

Drawings of main assemblies (with specifications) and details
List and drawings of wearing parts and rubber products
Diagrams set:

v electric schematic diagram;

v electric circuit diagram;

v' hydraulic schematic diagram;

v" hydraulic connections diagram;

v’ pneumatic schematic diagram;,

v/ pneumatic connections diagram;

v' kinematic diagram;

v' lubrication diagram;

v' layout of sensors and actuators on the equipment;




v" scheme of slinging of the main knots of the line.
e Statement of purchased items with indication of the manufacturer;
e List of spare parts;
e Foundation Plan;
e Foundation bolt plan.

9. MANAGEMENT SYSTEM REQUIREMENTS

9.1 Software functions

e Dosing according to the recipe in the control computer

e Light alarm, message on the monitor, blocking further line operation in case of line failure.

e Warning signals (light signaling, a message on the monitor, blocking the further operation of
the line) should also be called when the mass of the dosing ingredient (or complete set) is
outside the permissible deviations

9.2 Software control performs the following functions:

Prescription control

Recipe management performs functions such as entering a recipe, changing, saving and displaying
on the display. Each recipe has a corresponding cipher.

Current control

The control computer must monitor the current state in real time and collect various current state
data from the PLC. The monitor windows should display the weighing status, as well as which
chemicals are weighed and what data is needed for weighing.

9.3. The equipment for the hanging line must be completed with the following components from
European suppliers (replacement as agreed with the customer):

e The programmable logic controller must be equipped with an operator panel designed to
display the progress of the technological process, display information and alarm messages,
as well as edit, if necessary, the parameters of the control system.

e Controller type: SIEMENS Simatic S7-1500, with Industrial Ethernet or ProfiNet network
interface or equivalent as agreed with the Customer

e Visualization system type TIA Portal.

e Operator panels type SIEMENS OP.

e Network protocol for remote PROFINET modules (based on Ethernet).

e SIEMENS SITOP power supplies.

e Separate power supply to controller and input / output circuits.

e Drives - SIEMENS or analogs as agreed with the Customer.

e Relays, contactors, electrics, electric motors - SIEMENS or equivalent.

e Electric motors - SIEMENS or equivalent.

e Pneumatic equipment produced by FESTO

e Hydraulic system - manufactured by Vickers or Bosh Rexroth

e All equipment (controllers, actuators, panels, etc.) at the time of putting the line into
operation should not be discontinued and should have the latest version.

9.4 Applied control cabinets should provide a degree of protection, not lower than IP-54.

9.5 When calculating the thermal conditions of in-room equipment, take into account high
temperatures in the summer period up to + 45 ° C.

It is imperative to use nashkafnyh air conditioners of the door version with air filters with the
possibility of cleaning and replacement.



9.6 The ventilation system must be equipped with dust filters.

9.7 Mandatory supply of spare parts. The list of materials spare parts approved after the
coordination of electrical, pneumatic and mechanical circuits.

9.8 All internal cabling and wiring products shall be supplied by the manufacturer.

9.9 Power cables from switchgear to line input devices can be purchased by the plant in
consultation with the manufacturer.

9.10 Describe the requirements for laying cables and switchboards to junction boxes.

9.11 The company provides technical requirements for process air, air for instrumentation and
automation equipment, technical requirements for cooling water.

9.12 The equipment is supplied in an explosion-proof design.

9.13 Emergency stop device:

* The emergency stop control after switching on must remain in the position corresponding to the
stop until it is returned to the starting position; his return to the original position should not lead to
the launch of the equipment.

» The emergency stop control must be red in color, different in shape and size from other controls.
9.14. The complete or partial cessation of power supply and its subsequent restoration should not
lead to the spontaneous start-up of equipment.

9.15 Installation and commissioning works are performed by the equipment manufacturer.

9.16 Training provided by the manufacturer of the equipment.

9.17 The language of user interfaces, PC display, software and writing on control panels and
equipment is Russian.

10. REQUIREMENTS FOR THE SYSTEM OF DIAGNOSTICS AND VISUALIZATION

10.1. The control system must have a reliable and absolutely detailed equipment fault diagnosis
system.
10.2. The diagnostic system should output to the operator all faults occurring at the present moment
of time:
v when working with faults, the operator should be able to select the most relevant faults in
his opinion for their processing.
10.3. The diagnostic panel should have two windows:
e All commands (directives window) issued by the control system at the moment should be
displayed in one window, as the commands are executed, they should be deleted from this
window.
¢ In the other window, the faults already mentioned should be displayed.
10.4. All faults that have occurred, regardless of how they are fixed, should be recorded in the
database of the control computer;
10.5. Provide the ability to quickly view the database of faults.
10.6. The system of diagnostics of malfunctions should as a result allow to perform troubleshooting
without the involvement of programmers and without the use of additional computers (laptops) or
other diagnostic tools.
10.7. On the diagnostic panel or the observation panel, the control system should display a real-time
animated mnemonic of the entire line.
10.8. The mnemonic scheme should be detailed and contain information about absolutely all
mechanisms, sensors, actuators, etc.
10.9. The visualization system should contain modules:

e control of technological parameters (“recipe” of gas stations);



o display of actual values for the operator;

e control of dosing parameters for the operator.
10.10. Operating system - Windows 7 (or higher) - coordinate with the Customer
The system of recording the results of the line.
10.11. The system must register the following parameters:
system operation protocol - any commands issued by the control system;
buttons used by the operator, mode changes, etc .;
moments of shifts;
quantities produced in gas stations and kilograms.
10.12. The listed parameters should be recorded with the date and time of their registration with an
accuracy of 1 second;
10.13. The results should be recorded in text files with their placement in folders: year / month /
file;
10.14. The file format must be communicated to the control system developer.
10.15. To read the parameters and integrate it into a single factory technological network, the
control system must be able to connect it to the standard Ethernet network and to communicate with
it (with the control system) support the MODBUS TCP IP protocol.
10.16. The software supplied in conjunction with the control system of the weighing line must be
self-sufficient, not requiring the purchase of any additional parts and fully operational. Software
should not be password protected. All programs of the controller and PC must have source code
with the possibility of correction by the customer.
10.17. The software should not require the presence of any kind of database administrators, etc., and
should not require periodic archiving of any databases manually, that is, it should be unattended.

11. REQUIREMENTS FOR THE LINE CONTROL SYSTEM DOCUMENTS

11.1 Management System. Must be submitted:

e functional diagram;

e basic electric circuit;

e electrical circuit connections;

e programmer's manual;

e manual adjuster;

e operator's manual;

e structure of programs and their detailed description.
11.2 Source codes and codes of control, visualization and reporting programs, with detailed
comments (Russian and English).
11.3 Tables with addresses of variables and their purpose in the address spaces of the controllers for
reading the necessary information for recording the results of work and logging.
11.4 Software development environments for operator stations, control panels, controllers,
frequency drives and other programmable elements of the system should be provided either as
installation disks or already installed (in working condition) on a portable computer provided by the
supplier (such as a laptop) .
11.5 1t is obligatory to provide connecting (interface) cables for setting up the programmable
elements of the control system (for communication with the controller, operator panels, frequency
converters, etc.).



12. TRAINING THE PROFESSIONALS TO WORK WITH THE CONTROL SYSTEM

12.1 Before accepting equipment, it is necessary to provide training courses for equipment
maintenance for technological workers, technologists, mechanics, electricians, programmers,
electronics engineers (in Russian). The contractor provides a list of requirements for employees
who will serve the lines, namely: what programs (development environments) a specialist should
know (for example, TIA Portal, Starter, etc.)

12.2 Topics of training courses should be agreed with the Customer of the equipment after
reviewing the technical documentation for the equipment.

13. STAGES AND STAGES OF DEVELOPMENT, MONITORING AND ACCEPTANCE
ORDER

13.1. Working design documentation is subject to additional agreement on electrical circuits, on the
list and characteristics of software, on overall dimensions and reference.

13.2 The equipment should be subject to acceptance tests at the manufacturing plant and at the
Customer’s industrial site, in accordance with a specially developed and jointly agreed program.
13.3 Equipment warranty not less than 12 months from the moment of signing the equipment
acceptance certificate
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1.1.

1.2.
1.3.

1.4.
1.5.

2.1

3.1

3.2

1. HAUMEHOBAHMUE U OBJIACTH IPUMEHEHMSI.

[TproOperaemasi LEHTpATM30BaHHAS aBTOMAaTHYeCKas CHUCTEMa Pa3BECKH I HEMacCOBOTO
aCCOPTUMEHTA MAaTEepUajioB MpeJHa3HayeHa /Jid aBTOMATHU3UPOBAHHOTO JO3UPOBAHUS U
NaKeTUPOBAHUS XHMHKATOB, HCIOJIB3yeMbIX B Mallbix KosimdectBax (He Oosee 10 xr Ha
3aMpaBKy).

O6uacTh NpUMEHEHUS - ITUHHBIE 3aBO/IbI.

[IpoexkTupyemMas cucreMa IpelHa3HaueHa AJis SKCIUTyaTalldd B 30HAX IMOMEIIEHUH Kiacca
[1-11a mo ITYD.

Kareropust npousBoicTBa 1o crenenu noxkapuoit onacuoctu "B" mo HTII 24.
Knumaruueckoe ncnonnenue mann — Y XJ1 4 mo FOCT 15150.

2. OCHOBAHME IS IPUOBPETEHUSA

OcHOBaHMEM Il TPHOOpPETEHUsT OOOPYAOBAHUS SBISCTCS WHBECTULMOHHBIA TPOEKT
«Pas3Butue npoussoacrea [IMK mun nHa AO «Kopauant»

3. HEJIb U HABHAYEHHUE ITOCTABKH

IlocraBka 00OpynOBaHMs CBA3aHA ¢ HEOOXOAMMOCTBIO OOECIEYEHUS PE3MHOBBIMU CMECSIMHU
BBICOKOI'O KaUeCTBa YBEJIMYEHHBIX 00beMOB npoun3BoacTea [IMK muH.
[loBpIIIEHNE TOYHOCTH 1O3UPOBAHUS TEXHUYECKON U ITOJIMMEPHOM CEPBI.

4. TEXHUYECKUE TPEBOBAHUA

4.1 JIuHus KomKHA 00CITY)KUBATHCS OAHUM PaOOTHUKOM.

4.2 OcHOBHEBIE XAPAKTCPUCTUKNU CHCTCMBI NO3WPOBAHUA XUMHYCCKHUX KOMIIOHCHTOB MAaTCpHAJIOB

yKa3aHsbl B Tabmute 1

Tabnuna l
3HayeHue
HanmeHoBaHue XapaKTepUCTHKH
XapaKTepPUCTUKH
1 KonmdecTBo 103aTOPOB, yCTAHOBICHHBIX B JIMHUH
2 Ilnarma3oH 103UpOBaHUs 103aTOpa, KT 0,04 - 15,00
3 Kitacc TouHocTH q03atopa 0,2
4 JIuCKpeTHOCTh MOKa3aHUI BECOBOTO YCTPOMCTBA A03aTOPa, KT 0,002
5 TIpomoIHKUTETBHOCTD JO3UPOBAHMS OHOTO HHTPEHEHTA, ¢, He Ooee 25
6 KomudecTBO HaBECOK HMHTPEIUEHTOB JUIsl (DUHAJBHBIX CTaIWid PE3MHOBBIX 3500
cMecei B CyTKU
7 CpenHecyTo4YHasi Macca XMMHUKATOB, TIPETHA3HAUYCHHBIX /IS JI03UPOBAHUS Ha
JIUHUHU, T 6
8 [Ipon3BOANTENEHOCTD IMHUH Pa3BECKH, T/4 0,26
8 KosmuecTBO THIIOB XMMUKATOB, 103UPYEMBIX Ha JTMHUU 16
9 KonnuecTBO eMKOCTEN 711 KOMIIIEKTOBAHHS HABECOK, IIIT. *
10 BMecTUMOCTh EMKOCTEN 1 KOMIUIEKTOBAHUS HABECOK, JI *
11 Konn4ecTBO HAKONUTENbHBIX OYHKEPOB sl XUMUKATOB, IIT. 16
12 BMecTHMOCTh HAKOIIMTEIILHOTO OYHKepa JUIsl XUMHUKATOB, J1, HE MEeHee 100
13 HanpsikeHue 3JIeKTpUIeckoro Toka, B 380
14 MomHOCTh 3JeKTPUUECKOT0 IPUBOJA JTUHUH, KBT 20




15 JlaBneHue c:xaToro BO3ayXa B UCMOJHUTEILHBIX MeXaHu3Max Jiuanu, MIla 0,6

* Onpenensiercs: [loctaBmmkom

Hepeqeﬂb XUMHKATOB U UX BU/]I:

HaumeHoBaHHE XUMHUKATA BH/
Caiipes 964 LF MIOPOILIOK
Accelerator DCBS TpaHyJIbl
AnTtHcKopuuHT PVI TTOPOIITOK
Cepa nmonmum POLSINEX-33 ITOPOIIIOK
benuna muakoseie BIIOM TIOPOIIOK
Axkcenepatop MBTS ansT.1I0p IIOPOLIOK
Kaonun MOPOIIIOK
Sulfenax TBBS/PT TpaHyJIbl
ULTRASIL 7000 GR(Memok) TPaHyIIBI
Cepa macnoHanonsaes. 2,5% TIOPOIIOK
Axcenepar.SULFENAX CBS/MG | rpanyisl
Jor MOPOIIIOK
Cwmona SP-1045 TpaHyJIbl
Dimacit TMTD-PDR MOPOIIOK

¥Y-65 rnacra

Y-54 rnacra

TemnepaTypa okpyxarormiero Bo3ayxa He 6omnee 30 °C.
OTHOCHUTEIIBbHAS BIQKHOCTh OKPYKAIOIIEro Bo3ayxa He 6onee 60 %.
Touka pocsl (Ipu HOpMaIbHOM AaBieHun) 23 °C

5. OBBEM IIOCTABKH (COCTAB JINHUN)

e PamHas KOHCTPYKLUS;

e EmKocTH JUIsl KOMIIJIEKTOBaHMSI HABECOK — KOJIMYECTBO U pazMep onpenenstorcs [locraBumkom;

e HaxkomnurenbHble OyYHKEpPHI 7151 XUMHKATOB 00beMoM He MeHee 100 utpoB B konuyectse 16 e,

e CraHuuu 103upoBaHus B KonndecTse 1 en.;

e MaHunynsatop nepemenieHus OyHKepoB K CTAaHIIMU JJO3UPOBAHUS;

e Cucrema py4HOi 3arpy3Ky MOPOIIKOBBIX U TPaHYJIUPOBAHHBIX MaTEpUajIoB B OyHKEPHI,

e AcnupannoHHas cUcTeMa ylaleHus NbUIM ¢ GUIbTPAMH U IPUEMHHUKAMHU IS TIBUIH;

e BcrpoeHHas CTaHLMS PyYHOTO TO3UPOBaHUs (TpU HEOOXOAMMOCTH KOPPEKTUPOBKH HABECKH );

e (Cucrema WITPUXKOAWPOBAHUS AJIS MOJIMATUICHOBBIX MEIIKOB (CHCTEMa MeYaTh M CUUTHIBAHUS
NacropToOB);

e MaivHa A1 3aMauBaHus MOJUATHIIEHOBBIX MEIIKOB;

e Cucrema ynpasieHus (IIKad aBTOMaTHUECKOTO YIPABJIECHUS C AHENBbIO YIPABICHMUS).

e Kommuext 3UIT

5.1. XapakTepuCTHKH JUHUHU

5.1.1 Cucrema ympaBieHusi 000pyIOBaHHEM JI0JDKHA — 00€CHeuuTh  asmomamuyeckoe
dopMHpOBaHHE HAaBECOK WHTPEJAWEHTOB B CHCTEME IICHTPAJM30BAHHOTO JO3MPOBAaHUS B
COOTBETCTBUH C BBIOPAaHHBIM PELENTOM CMECH, MACCAMU WHTPEAUEHTOB U IOCIIEI0BATEIHHOCTHIO
B3BCIIMBAHNUS;

5.1.2 Cucrema nomkHa ObITE 0OecTieueHa CUCTEMOM acTIpaIiy U YAaJICHHS MBI,

5.1.3 [lomryckaeMbie OTKIIOHEHHUST MacChl CKOMIIEKTOBAaHHBIX HABECOK YKa3aHBI B Ta0iwuIie 2.



Tab6auma 2

Macca HaBeCKH, T JonyckaeMoe 0TKI0HEeHHE MaCChl HABECKH
oT 50 r 1o 1 Xr BKIIFOYHUTEIBHO +10r
cBhpIIEe 1 KT +1 % oT Macchl HaBECKH

5.1.4 Cucrema 10JKHA BBIIOIHATH JO3UPOBAHUS KaK MOPOIIKOOOPA3HBIX, TaK U TPAHYIUPOBAHHBIX
MaTepHaJIoB;

5.1.5 Cucrema nomkHa ObITh OCHallleHa 00OpYIOBaHMEM JIJIs 3allaiBaHUs MEIIKOB C HaBECKaMU B
KOHIIE KaXJIO0ro LUKJIA, a TaKXke (ONIHMOHAIBHO) aBTOMAaTUYECKHMMU YCTPOMCTBaMH JUIsl BCTaBKH,
U3BJICUEHHSI MEIIKOB;

5.1.6 Cucrema nomkHa ObITh 0OecrieueHa CUCTEMOM MTPUX-KOAWPOBAHUS U NIEUaTH MaCOPTOB.
5.1.7 cnonHeHue cucteMbl — B3pbIBO3alMIieHoe (pa3BECKa CEPBI).

6. TPEBOBAHUSA BE3OITACHOCTH

6.1. TpeboBanus Ge3omnacHocTH Ha 00OpyAOBaHWE JTMHUU Pa3BECKHU JOKHBI COOTBETCTBOBATh
«[IpaBunam 0Ge30macHOCTU AJI MPEANPUITHI PE3UHOBON MPOMBILIUIEHHOCTH», B COOTBETCTBUU C
TeXHUYECKUM pernameHTom P®, IlpaBuimam u HOpMaMm B 00JIacTH OXpaHbl TpyJa, MOKApHOU
0€30MacHOCTH, OXpaHE OKPYXKAIOLIEH Cpelbl, TEXHUYECKUM perjaMeHTaM, JEHCTBYIOIIUM Ha
tepputopun PO, TP TC 010/2011 o Oe3zomacHocTH MamuH u 000pynoBaHHA, (emeparbHBIM
HOpMaM M TpaBWwiaM B 00JacTh TNpOMBINUIEHHOW Oe3omacHoctn "OOmue mpaBumiia
B3pBIBOOE30MACHOCTH  JIJISl  B3PBIBOIOXKAPOONACHBIX ~ XUMHUYECKHX, HEYTEXUMHUYECKUX U
HedTenepepadaThIBAIOIINX MTPOU3BOJCTB".
6.2. OGopynoBaHHe TUHUH PA3BECKHU JOKHO ObITh OCHAIIIEHO:

® HEOOXOAUMBIMU DJICKTPUYECKUMHU OJOKMPOBKAMHU JUISI OCTAHOBKHM JIMHUM W 3aIIUTHI
orepaTopa OT HOTEHIUAIBHOI0 UCTOYHHUKA OMAaCHOCTH;

® ABApUITHOW OCTAaHOBKOW/TIEpe3arpy3koil BCEX arperaroB JIMHUU IS OOCCICUCHUS
0€30MacHOCTH ONepaTopa;

® GJIOKUPOBKOM IyCKa JIMHUM: BCE BCIIOMOTATENIbHBIE arperarbl JOJKHBI ObITh B paboueM
COCTOSTHUM B MOMEHT ITyCKa OCHOBHOTI'O 3JIEKTPOJIBUTATEIS;

® TMarHOCTHKA aBAPUIHOTO COCTOSIHUSI U €r0 WHAMKALINS;

e pesie IS 3alUThI SJICKTPOIBUTATENeN OT Ieperpy3KH.
6.3. Temneparypa moBepXHOCTEH OOOPYIOBaHHUSA, C KOTOPBHIMU COMPHKACAETCS OMEPATOp MpU
pabore, nomkHa ObITH He Oosee 45 °C.
6.4. DnekTpoobOpyI0BaHUE IOJKHO OTBeUaTh TpeboBaHusIM "IIpaBui TEXHUYECKOHN IKCILTyaTal[uu
AJIEKTPOYCTAaHOBOK MoTpeduTenem", «[IpaBui ycTpoiicTBa 2IEKTPOYCTAHOBOKY.
6.5. ConpoTHUBICHHE M3OJALMU dIEKTPOOOOPYAOBAHUS U IEKTPONPOBOAOK, YCTAHOBIECHHBIX Ha
3JIEMEHTax 000pylOBaHMs JHMHHUU, HO HE COEAMHEHHBIX C 3eMJIed, JOJDKHO OBITh HE MeHee
0,5 MOwm.
6.6. Kopriyc o6opynoBanusi, mkadsl ynpaBieHUs U Kadbl MHEBMOANMIApaTypbl, THAPOCTAHIMA,
NPUBOJBI  JIOJDKHBI OBITH HAJIEKHO 3a3€MJIEHBI U UMETh HECTHPAaEeMbId MpPHU IKCIUTyaTalldH 3HAaK
3a3eMJICHUSI.
6.8. Illkadsr ynpaBieHus MOHKHBI OBITH CHA0XEHBI BBOJHBIM BKJIIOYAIONIUM YCTPOHCTBOM H
aBapuifHoil kHomkoi "Cron", obecrneunBaroniell NMpu HaXaTHH BO3MOXXKHOCTH OBICTPOTO CHSITHS
HaANPSDKEHUS € DJIEKTPOOOOPYIOBAHUS
6.9. YpoBHM 3ByKa M 5KBUBAJIEHTHbIE 3BYKH Ha pabounx MecTax Mmpu padoTaroiemM 000pya0BaHUH
HE JIOJDKHBI MTPEBBIIIATh 3HAUE€HUH, IPUBEICHHBIX B Ta0ue 3.



Tabonuuma 3

HaumeHoBaHue XxapakTepUCTHKH 3HaueHue
XapaKTePUCTHKU
YpoBeHb 3ByKa U SKBUBAJICHTHBIE YPOBHU 3BYKa, b 80

7. CTETUYECKHUE U OPTTOHOMUYECKHUE TPEBOBAHUA

7.1. TlyckoBble yCTpoOMCTBa M CpEACTBA KOHTPOJIS AOJDKHBI OBITh YCTaHOBJEHBI C XOPOLIUM

0030poM 11 00CITY’)KHBAIOIIETO MTEPCOHANIA.
7.2. VicnonHuTeNbHAS amlmaparypa U apMaTypa, YIpaBJISIOmas IpoleccoM JT03UPOBaHMS, JODKHA

OBITH JOCTYIIHA JJIs1 OOCTYKUBAHUS M PEMOHTA.

7.3. Jlakokpaco4HO€ MOKpBITHE [isi BHYTPEHHHUX M HAapYy>KHBIX IOBEPXHOCTEH 0O0OpYyIOBaHUS
JMHHUH, OKpacka TpyOOIpOBOIOB B COOTBETCTBHH CO CTaHAAPTOM 3aKa3uuKa.

7.4 1IBeT - B COOTBETCTBUH CO CTaHJIAPTOM 3aKa34yHKa Kak yKazaHo B Tabiuile 4.

Tabnuna 4
O6opynoBanue JHHUH Pa3BeCKH [Ber kpacku Kon

1 ITepBbIii OCHOBHOM LIBET CBETJIO-CEephIi RAL 7035

2 BTopoii 0CHOBHOI1 LIBET CUHUI RAL 5002

3 JIBrKymrecs 4actu

CurnanbHbIi 1Bet 1 JKEIJTHIN RAL 1023
CHTHAIBHBIN IBET 2 KPacCHBIH RAL 2002
IIpumeuanune — L[Bera kpacok 060pyIOBaHUS JIMHUK OYIYT YTOYHEHBI MIPH 3aKa3e 000pyIOBaHUSL

8. OBILIUE TPEBOBAHMUSA

8.1. Texunueckas AOKYMCEHTAHA MMOCTABJIACTCA B IBYX 3K3CMIIIApaX U HA 3JICKTPOHHOM HOCHTCIIC,

Ha PYCCKOM A3BIKEC:

NN N N N N U N N N N NN

[Tactiopt 060pynOBaHUS
TP TC 010/2011 o 6e30omacHOCTH MalIH U 000PYAOBAHUS
PykoBozicTBO 1O AKCIUTYaTallMK IUHUU
[TacniopTa 1 pyKOBOJCTBa 110 3KCIUTyaTallud BCEX BECOB U J03aTOPOB, YCTAHOBJICHHBIX B JTUHUU
[TporpaMMa ucHbITaHUM JIMHUYU Pa3BECKU IPU MyCKO-HaIaI04YHbIX paboTax
TpeboBanue k 6€30MaCHOCTH
PykoBOaCTBO U151 MpOrpaMMHUpOBaHUS
[{uknorpamma paboThl U3AENUS
BenomocTs KomIuiekTanuu
COopoYHbIE YEPTEKHU JIMHUU CO CIICHUPUKAIMIMU
MoHTaXHBIE YEPTEKHU
YepTeku OCHOBHBIX Y3JI0B (CO cerupuKalnsaMn) 1 aeTanei
[Tepedens u yepTexu ObIcTpon3HAIIMBaOmMUXCs Aetanei u PTU
KomrmutekT cxem:
e CcXeMa IeKTpUYEcKas NpUHIUIManbHas I3,
® CXEMa IEKTpUYECKass COEAMHEHUN D4,
e CcXeMa r'mjapaBiIMuecKas IpuHIMNHAagbHas 13,



e cxema r'mapaBiIndecKas coeAuHeHuit 1'4,
e cxeMa ITHeBMaThudeckas nmpuHuunuaibHas [13
e cxeMa ITHeBMaThueckasa coenuHenui 114
e cxeMa KMHeMaTH4ecKas
® cxeMa CMa3Ku
® CXeMa CTPOIIOBKH OCHOBHBIX Y3JIOB CHUCTEMBbI
v BeIoMOCTb TOKYITHBIX U3/IENHUii C yKa3aHUEM H3TOTOBHTEIIS
v Bemomocts 3UII
v’ Ilnan ¢pyHmamenTa
v’ Ilnan GpyHIaMEHTHBIX OOITOB

9. TPEBOBAHMUSA K CUCTEME YIIPABJIEHUSA

9.1 IlporpamMmMHBbIe HYHKIUU
Jlo3MpOBaHUE COTIACHO PELENTY B YIPABISAIONIEM KOMITBIOTEPE
CBeroBas cUTHaNM3aNus, COOOIEHNE HA MOHUTOPE, OJIOKMPOBKA JallbHEHINEH paboThI JINHUH B
cirydae c0ost B paboTe TUHUU.
[IpenynpenutensHble CUTHAIBI (cBeToBass cHrHamM3aNuMsA, COOOIIEHHE HA MOHHUTOPE,
OIOKMpOBKa JanbHeWeil paboThl JIMHUM) JODKHBI BBI3BIBATHCS TAKXKE MPH HAXOXKICHHUH
Macchl JO3UPYEMOrO0 HMHrpelueHTa (WM CKOMILUICKTOBAaHHOW HABECKHM) 3a MpeaelnaMu
JIOMYCKAEMBbIX OTKJIOHEHHIA

9.2 [IporpaMMHOE YITpaBJICHUE BBITIOIHICT CIACAYIONTNE (PYHKIIHH:
Peyenmypnuiti konmpons
VYnpaBieHue peuenTypoil BBITONHSET Takue (YHKIHMH, KaK BBOJ pELENTa, W3MEHEHHE,
COXpaHEHHE U oToOpakeHre Ha nuciuiee. Kaxiplil perenT uMeeT COOTBETCTBYIOMUN I dp.
Texywuii koHmpob
YopaBigomuid KOMIIBIOTED JODKEH B PEXUME «PealbHOTO BPEMEHM» BECTH HaOIIOJIeHUE
TEKYIIIETO COCTOSHUS U cOOMpaTh pa3iauyHble JaHHbIe Tekymero coctosuus ot [IJIK. B oknax
MOHHUTOpa JOJDKHO OTOOpa)KaThCS COCTOSIHME B3BEIIMBAHUS, TakkKe, KaKUe XHUMHKAThI
B3BEIIMBAIOTCS M KaKWe JIAHHBIC HY>KHBI JIJIS1 B3BCIINBAHUS.

9.3 ObGopynoBaHHe JTHHUN PA3BECKH JIOJDKHO KOMIUIEKTOBATHCS CIECAYIOMIMMU KOMIUIEKTYIOIIUMHU
€BPOTEHCKUX TTOCTABIIMKOB (3aMeHa MO COTJIACOBAHMIO C 3aKa3UYUKOM):

e [Iporpammupyemblii JTOTHYECKH KOHTpOJUIEp MAODKEH OBITh OCHAIEH MaHeIbio
oreparopa, MpeIHa3HAYeHHOW IS OTOOpaKEHHUS XO/a TEXHOJIOTHYECKOro IpoIecca,
BBIBOJIa MH(POPMAITMOHHBIX U aBAPUIHBIX COOOIICHHA, a TaK K€ I PEIaKTHPOBAHUS,
pY HEOOXOTUMOCTH, TTAPAMETPOB CUCTEMBI YIIPABJICHUSI.

e Tun xontposuiepa: SIEMENS Simatic S7-1500, ¢ cereBsiM unTepdeiicom Industrial
Ethernet nmu ProfiNet uiu anaior mmo cornacoBanuio ¢ 3aKka3uukoM

e Cucrema Busyanusanuu tuna T 1A Portal.

e [lanenu oneparopa tuma SIEMENS OP.

e  CereBoii poTOKOJ 115 yaaneHHbIXx Moayineir tTurna PROFINET (ua 6asze Ethernet).

e  bnoku nutanus tuna SIEMENS SITOP.

e PaznenpHOE MUTaHME KOHTPOJUIEPA M BXOIHBIX / BEIXOJHBIX IEMEH.

e [IpuBoxsl — SIEMENS wim ananoru mo coriaacoBaHuio ¢ 3aKa3uuKOM.

e Pere, KOHTAaKTOPBI, dIEKTpOaBTOMATHKA, deKkTpoaBurareny — SIEMENS wnmm anaror.

e Dnekrponsuratenu — SIEMENS wunu ananor.



e [IneBmoobopymoBanue — mpou3BoACcTBO Gpupmbl «KFESTO»
e T'mapaBiamyeckas cucteMa — nmpou3BoacTBo Gpupmel «Vickersy mmu «Bosh Rexrothy
e Bce ob6opynoBanue (KOHTPOJUIEPHI, PUBO/IA, TTAHEIH U T.I1.) HA MOMEHT C/Iaudl JJUHUU B
IKCIUTyaTaIMIO HE JODKHBI OBITH CHATHI C IPOU3BOJICTBA M IOJDKHBI HIMETh aKTYaJIbHYIO
BEPCHIO.
9.4 Tpumensiemble mKaQbl YIPABICHUS JODKHBI 00SCIIEYUTh CTETICHD 3alTUThI, He HIKe |P-54.
9.5 [Ipu pacyere TEIJIOBBIX PEXHMOB BHYTpUIIKAa(pHOro 00OpyHOBaHUS, YYUTHIBATH BBICOKHE
TeMIIepaTypbl B JIETHUH niepro A0 mitoc 45 °C.

OO0s3aTeNbHO  TPUMEHEHUE HAMKA(QHBIX  KOHIWUIIMOHEPOB JBEPHOTO  HWCIOJIHEHUS C
BO3AYIIHBIMUA (DHIBTPAMHU C BO3MOKHOCTBIO YHCTKU M 3aMEHBI.
9.6 CucreMa BEHTHIIALMH JIOJDKHA OBITh C GUIBTPAMH OT IBLIH.

9.7 Ob6s3arenpHas noctaBka 3UIIL. [Tepeuens matepuanos 3UIT yTBepkmaercs mocie coriacoBaHus
ANEKTPUYECKUX, THEBMATUYECKUX U MEXaHUYECKUX CXEM.

9.8 Bcsi BHyTpeHHSIST KaOelIbHO-TIPOBOAHMKOBAS TMPOAYKIHMS JOJDKHA IOCTABIATHCA (UPMOit
MIPOU3BOIUTEIIEM.

9.9 CunoBeie kabenu OT pacHpeieNUTENbHBIX YCTPOHCTB /0 BBOJIHBIX YCTPOMCTB JMHHH MOTYT
pHOOPETATHCS 3aBOJIOM IO COTJIACOBAHUIO C (PUPMOI IPOU3BOJUTEIICM.

9.10 Ommcarp TpeOoBaHHMS K TMpOKJIaAKe Kabened W MIUMTOB  TEPEKIIOYCHUS K
pacnpeenuTeNbHbIM KOpoOKam.

9.11 dupma npencTaBisgeT TEXHUYECKHE TPeOOBAaHUS K TEXHOJIOTUYECKOMY BO3IYXY, BO3IYXY
npubopoB KUIIuA, Texundyeckue TpedOBaHUs K OXJIaXIAIOIIEH BOJIE.

9.12 OO6opynoBaHHe NOCTABIISCTCS BO B3PbIBO3AIIMIIIEHHOM HCIIOJHEHUH

9.13  VYcTpoHCTBO aBapUfHOTO OCTAaHOBA.

e Opras ynpaBieHUsl aBapuiHBIM OCTAHOBOM IIOCJ€ BKJIIOYEHHS JOJDKEH OCTaBaThCs B
MOJI0)KEHUH, COOTBETCTBYIOIIEM OCTAHOBY JI0 TE€X IOp, ITOKa OH He OyJeT BO3BpalleH
paboTaroIM B HCXOJHOE IMOJO0XKEHHUE; €r0 BO3BPAIEHUE B MCXOAHOE IOJIOKEHUE HE
JOJDKHO MTPUBONTH K IYCKY 000pYIOBaHHUS.

e Oprad ynpaBieHHs aBapuUHHBIM OCTAaHOBOM JIOJDKEH OBITh KPACHOT'O 1IBETA, OTIMYAThCS
dbopmMoii 1 pazmepamMu OT IPYTUX OPTaHOB YIPABICHHS.

9.14 TlomHOe WM 4YacCTHYHOE TMPEKPAlICHHE DSHEProcHaOXKEeHHs W TIOCIEOyIolee ero
BOCCTaHOBJICHHE, HE JOJDKHBI IPUBOIUTH, K CAMOIIPOU3BOILHOMY ITYCKY 000pyI0BaHUSI.

9.15 [led-mMoHTaXHBIE ©  MyCKOHAIAJOYHbIE PAaOOTHI  BBHIMOJHSIOTCS  W3TOTOBHUTEIIEM
000pyIOBaHUS.

9.16 OOyueHue npenoOCTaBIsIeT U3TOTOBUTENL 000PYOBAHUS.

9.17 S3bIk mosb3oBaTenbCcKUX HHTep¢eiicoB, aucmies I[IK, mporpammHoro obecneueHus u
Ha/MUCEH Ha MyNbTaxX yrnpaBlieHUs U 000pyJOBAHUU — PYCCKHIA.

10. TPEBOBAHUSA K CUCTEME JUATHOCTUKHU U BU3YAJIM3ALIUN

10.1. Cucrema ympaBieHHsS JTODKHA UMETh JOCTOBEPHYIO M a0COJIOTHO MOJAPOOHYIO CHCTEMY
JTUATHOCTHKHU HEHCIpaBHOCTEH 000pyI0BaHUSI.

10.2. Cucrema TUarHOCTHKH JOJKHA BBIBOJUTH OMEPATOPy BCE HEMCIIPABHOCTH, MMEIOIINE MECTO
Ha HACTOSIINI MOMEHT BpEMEHHU:
- ipu paboTe ¢ HEHCIPABHOCTSIMHU OIEpaTop JAOKEH UMETh BO3MOKHOCTh BRIOMpATh Hanboiee
aKTyaJIbHbIE Ha €0 B3IJISI HEUCIIPABHOCTH ISl MX 00paboOTKH.

10.3. ImarHoctuueckas ImaHelb JOJDKHA UMETh JIBa OKHa:



® B OJIHOM OKHE JOJDKHBI BBIBOJUTHCA BCE KOMaHAbI (OKHO JAUPEKTUB), BbIJIaHHBIE
CUCTEMOH yIpaBJICHHs] Ha HACTOALIUI MOMEHT, 110 Mepe BIMOIHEHHSI KOMaH bl JOKHbI
U3 3TOTO OKHA yJAJIAThCA.

® B PyroM OKHE JOJDKHBI BEIBOJHUTHCS yXKE YIOMSHYThIE HEHCIIPABHOCTH.

10.4. Bce HeucnpaBHOCTH, KOTOpbIE HUMEIHM MECTO, HE3aBHCHUMO OT CIlIoco0a MX YyCTpaHEeHWs,
JOJIKHBI PETUCTPUPOBATHCA B 0a3e JAHHBIX YIPABISIONIET0 KOMIIBIOTEPA;

10.5. OOGecneynTh  BO3MOXXHOCTH  ONEPATHBHOTO  MPOCMOTpa  0a3bl  MPOMU3OIICAIINX
HEUCIIPAaBHOCTEH.

10.6. Cucrema IMarHOCTUKKA HEWCHPABHOCTEH MOJHKHA B UTOTE MO3BOJATH IMPOHM3BOIUTH MOUCK
HEHCIIPaBHOCTEW 0e3 MPUBJICYCHUS MPOrPAaMMHUCTOB U 0€3 HMCIIOIb30BAaHMS JIOTIOJHUTEIBHBIX
KOMIIBIOTEPOB (HOYTOYKOB), UJIM MHBIX IMAarHOCTUYECKUX CPEJCTB.

10.7. Ha aumarHocTuyeckoil MaHeNnu WIM TaHelnu HaOJIOACHMs, CUCTEMa YIpaBJICHUS IOJDKHA
0TOOpaxkaThb AHUMHUPOBAHHYIO B PeabHOM MacITade BpeMEHH MHEMOCXEMY BCEU JIMHUH.

10.8. MmueMocxema J10OJDKHA OBITH MOJAPOOHON M COAepkaTh MH(POpPMAIHIO 00 aOCOTIOTHO BCEX
MeXaHHM3Max, AaTYuKax, IPUBOJAX U T. 1.

10.9. Cucrema BU3yanu3aIuu JI0JDKHA COJCPIKATH MOTYJIH:

® yOpaBlieHUE TEXHOJIOTUYECKUMU MapaMeTpaMu («perenTypay 3arpaBok);
® JIMCIUICH IEMCTBUTENIbHBIX 3HAYEHUI JIJIs1 OIIEpaTopa;
e yOpaBJlieHUE MapaMeTpaMu JO3UPOBaHUS AJIs ollepaTopa.
10.10. Onepauunonnas cucrema — Windows 7 (uim BbIle) — COTNIACOBATh € 3aKa34UKOM
Cucrema perucTpaiuu pe3yyibTaToB padOThl TUHUH.
10.11. Cucremoit TOJDKHBI PETHCTPHPOBATH CIEAYIONIUE TAPAMETPHI:
® TIPOTOKOJ PabOTHI CUCTEMBI - JIIOOBIE BBIIAHHBIC CUCTEMOM yIIpaBIICHHUS] KOMaH Ibl;
®  ICIIOJIb30BAHHBIE ONEPATOPOM KHOIKH, CMEHA PEKUMOB U T. 11.;
® MOMEHTHI CMEHBI CMEH;
® KOJMYECTBA MPOU3BEACHHON MPOMYKIMH B 3allpaBKax M KHJIOTPaMMaXx.

10.12. IlepeunciieHHBIE MTApaMETPHI JOKHBI PETHCTPHPOBATHCS C YKa3aHHWEM JaThl U BPEMEHH UX
pEruCTpalyy ¢ TOYHOCTBIO 10 1 CEeKYHBI;

10.13. 3anuch pe3ynbTaToOB JOJDKHA BECTHCHh B TEKCTOBbIE (Dailjibl ¢ pa3MelleHHEM MX B IMamKax:
roj/mecsuy/ ¢ait;

10.14. dopmat PaiinoB AoKEH OBITH COOOIIEH pa3pabOTUNKOM CUCTEMBI YIIPaBJICHUS.

10.15. [JInst cuMTHIBAaHUS [MapaMEeTPOB W MHTETPANNU €€ B €IUHYIO 3aBOJICKYIO TEXHOJOTHYECKYIO
CEeTh CUCTEMa YIPABJICHUS JIOJDKHA UMETh BO3MOKHOCTb MOJIKIIIOYCHHUS €€ K CTaHJapTHOW CeTH
“Ethernet“ wu mis oOmieHust ¢ Heil (C CHCTEMOW yIpaBJIeHHUs) MOIACPKUBATH MPOTOKOI
MODBUS TCP IP.

10.16. TIIporpammuoe oOecrnieueHHe, MOCTABISEMOE COBMECTHO C CHCTEMOM YNpaBJIECHUS JIMHUU
pa3sBeCKH JIOJDKHO OBITh CAaMOJOCTaTOYHBIM, HE TpPEOYIOUIMM TOKYNKH KaKHX-JIHOO
JIOTIOJTHUTENBHBIX YacTell M MOJIHOCTHIO TOTOBBIM K pabore. [1IO He 10MmKHO OBITH 3aIMIEHO
napoiisiMu. Bee nmporpaMmel koHTposuiepa u 11K 10mKHBI UMETh UCXOAHUKH C BO3MOXKHOCTBIO
UCITIPABJICHUS CUJIAMH 3aKa34nKa.

10.17. TIIporpammnHOoe oOecrieueHHE HE JIOJDKHO TpeOoBaTh HAIWUYMS BCSKOTO  POja
aMHHHUCTPATOpOB 0a3 JaHHBIX M T. JA. WU HE JODKHO TpeboBaTh MEPUOIUUYECKOIO
apXMBHUPOBAHUS KaKUX-TM00 0a3 TaHHBIX BPYUYHYIO, TO €CTh JO0JKHO ObITh HEOOCTYKUBAEMBIM.

11. TPEBOBAHUSA K JOKYMEHTAIIMA HA CUCTEMY YIIPABJIEHUS JINHUEA

11.1  Cucrema ynpasneHus. J{oJKHBI ObITh IPECTABIICHBI:



e cxema (pyHKIIMOHAIbHAS;

e cxeMa dJIEKTPUYeCKast MPUHITUIHAIBLHAS;

e cxeMa 3JIEKTpUYecKasi COeIMHEHU;

® PYKOBOJCTBO IPOTPAMMHUCTA;

® PYKOBOJCTBO HaJla/J4MKa;

® PYKOBOJCTBO OIEpaTOpa;

® CTPYKTypa POrpaMM U UX MOAPOOHOE OMUCAHHE.

11.2 HcxonmHble TEKCTHI W KOIbl MPOTpaMM YIPABJICHUS, BHU3yalH3alldd U OTYETOB,
cHa0XEHHBIE TOAPOOHBIMA KOMMEHTAPUSAMH (PYCCKUN M aHTIIMHCKHINA S3bIK).

11.3 Tabmuubel ¢ agpecaMd TEPEMEHHBIX M WX HA3HAYCHHEM B aJPECHBIX MPOCTPAHCTBAX
KOHTPOJUIEPOB [yl CUMTHIBAHUS HEOOXOAMMON HMH(OpMaruu Ijsl pEerucTpaluu Pe3ylIbTaToB
paboThI U MPOTOKOIUPOBAHUS.

11.4 Cpensl pa3pabOTKu MpPOrpaMMHOIO oOecreueHust JUIsl CTaHIMKA oOreparopa, MaHesei
yIpaBieHUs,, KOHTPOJUIEPOB YIPaBIEHUS, YACTOTHBIX MPUBOJOB U Jp. MPOTrPAMMUPYEMBIX
3JIEMEHTOB CUCTEMBI JTOJIKHBI MPEAOCTABISITHCS KaK B BUJIE YCTAHOBOYHBIX JUCKOB, TaK U OBITH
y)K€ YCTAaHOBJIIGHHbIMH (B paboyeM COCTOSHHMM) Ha MPEJOCTABICHHOM IOCTaBIIMKOM
MEPEHOCHOM KOMITbIOTEpE (TUIIA HOYTOYK).

115 OO0s3arenbHO MPEIOCTaBICHUE COSAMHUTENBHBIX (MHTEP(EHCHBIX) Kabemel sl HaCTPOUKH
POTPAMMHUPYEMBIX 3JIEMEHTOB CHUCTEMBI YIpaBJIeHUS (IS CBSI3U C KOHTPOJJIEPOM, HaHEISIMH
oreparopa, YaCTOTHBIMH ITPeoOpa3oBaTesiMU U T.1.).

12. OBYYEHME CHEIIAAJINCTOB PABOTE C CACTEMOM YIIPABJIEHUS

12.1 Ilepen mpuemkoil 060pya0BaHMsI, HEOOXOIUMO 0OECIIEYNTh MPOBEACHUE KypCOB 00yUeHUs
OOCITy’)KUBAaHHIO OOOpPYIOBaHMS JJISi TEXHOJIOTUYECKUX PabOuMX, TEXHOJIOTOB, MEXaHUKOB,
AJIEKTPUKOB, TPOTPAMMHUCTOB, 3JEKTPOHIIMKOB (Ha pyccKoM s3bike). McmomnuTens
MIPEIOCTABIIAET IEepeueHb TPeOOBaHMN K COTPYJHUKaM, KOTOpble OyAyT 0OCIyKHUBaTh
JUHUHM, a MMEHHO: KaKhe Mporpammbl (Cpelpl pa3pabOTKH) AOHKEH 3HATh CIELHMAIUCT
(mammpumep, TIA Portal, Starter u 1.11.)

12.2 Temsl KypcoB 00ydeHHUsl TOKHBI OBITH COTJIACOBAHBI C 3aKa3YUKOM 00OpYAOBaHUS MOCIHE
O3HAKOMJIEHUS C TEXHUYECKOH ToKyMeHTalueil Ha 000pya0BaHue.

13. CTAJIUM U OTAIIBI PASPABOTKH, IOPAJOK KOHTPOJIA U ITPUEMKHU

13.1 Pabouast KOHCTPYKTOPCKAs TOKYMEHTAINS TTOMJICKUT JOTOIHUTEIHPHOMY COTJIACOBAHUIO IO
ANEKTPUYECKUM CXEMaM, 0 MEePEeYHIO U XapaKTepUCTUKaM MPOrpaMMHOro obecreyeHus, o
rabapUTHBIM pa3MepaM U MPUBSI3KE.

13.2 OOopynoBaHue JOJKHO TOABEPraThCsl IMPHEMO-CAATOUYHBIM HCIBITAHUSAM Ha 3aBoOjie-
M3rOTOBUTENE M HA NMPOMBIIUIEHHON TUIOIMIAAKE 3aKa3ulKa, B COOTBETCTBUM CO CIELMAIBHO
pa3paboTaHHON U COBMECTHO COTJIACOBAaHHON MPOTrPaMMOH.

13.3 TapanTtus Ha o0opynoBaHHE HE MeHee 12 MecsieB ¢ MOMEHTa MOJNMCAHUS aKTa MpHeMa
000pyZI0BaHUs B SKCILTYaTALUIO

CoracoBaHo:
PykoBonurens I'KO AMPIT AO «KopauanT» JI.H. Kpuonanos



