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of Special Importance 

Guided. Missile "R-11" (8A61) 

Description 

1. -The missile is of a tactical-operational type - "surface-to-surface".
The warhead is not separable. Two types of warheads exist ... one with a
conventional charge and one special (atomic - the designation of the
special warhead is 8K11). A liquid fuel rocket engine is installed in
the missile. The fuel employed is kerosene "T-1" and the oxidizer used
is a mixture with a nitric acid.base, "AK - 20 I". Its composition is
74 - 78% nitric acid; nitrogen tetroxide - 18 - 22%; water, produced
during the reaction - 3%; iodine (inhibitor) - 1%.

A	 In addition to the basic fuel a starting fuel, "TG-02" - "tonka",
- is used. Its composition is: 50% Ksilidin and 54.tri-ethy1amine. The
. fuel tanks have a supporting construction. The system of fuel feed is
forced (vytesnitelnaya). Method of missile production- conveyorized.

• Layout of R-11 

2. Warhead -- wet-cell.b t ry of tlavi.iilw,aiveirsts.vintank oxidizer
tank - instruments of tge	 lifte01411 battery of the fuel
pressure tank (ZhAD) - fuel ank - spherical tank for compressed air -
compartment for the starting fuel - combustion chamber - four gas-operated
control vanes - instruments of the guidance system - four stabilizers.

Characteristics of the Missile 

3. Missile range - 290 7 300 km.

Missile range with an atomic warhead - 150 km.

Overall length Of missile - 10.5 meters

Wingspan of stabilizers 1.8 meters

Weight at. launch 5.3 ions

Weight of warhead - 0.7 tons



NM SEC ET 

Weight of oxidizer - 2.8 tons

Weight of fuel - 0.8 ton

Dry weight of missile 1.7 tons

Weight . of airframe without warhead (but including the weight
of the guidance instruments) - 1 ton

Weight of starting fuel - 18.5 kg.

Thrust on the ground - 8.3 tons

Thrust in space - 9.8 tons

Specific thrust on the ground - 227 kg. per second

Oxidizer consumption per second - 30 kg.

.Fuel consumption per second - 8 kg.

Engine operating time - 92 seconds

Pressure in the combustion chamber - 24 absolute atmospheres

Pressure in the tAnks - 35 atmospheres plus (izbytochnykh)

Unit Organization 

4. The "R-11" battalion has three launching batteries. Each battery
has two launch pads. The battalion salvo is six missiles. The rate of
fire is two hours for one launching.

Warhead 

5. The warhead consists of:

The nose fuze, the detonator, the body, the explosive material (VV),
the base fuze, cables, and the apparatus controlling the fuzes. The
nose and base fuzes - are of an electrical type; contact action.

VV type "TGAG-5" consists of:

trotil 60%, hexogen 24%, alrminum 16%. In addition to this 100%
mixture the explosive substance receives a 5% cOvering (golovaksa)



(chloro - napthalene).

Overall, weight of the explosive chnrge - 530 kg. The shell container
of the warhead has three layers, a steel jacket - 2.5 mm, an asbestos
carton-415 mm., a steel jacket - 1 mm.

By means of this protective arrangement of the warhead the temper-
ature at the surfaces of the explosive material does not exceed 800,
that is N - (normal).

•
6. -The propulsion unit consists of the following components:

1) Combustion chamber

'2) Fuel tank

' 3) Fuel feed assembly

4) Oxidizer tank

5) The oxidizer feed assembly

6) The distribution net

• 7) Air-apparatus assembly

• 8) Automatic . apparatus of the engine assembly (pyrovalves,
diaphragms, pressure relays, throttle unit, robot)

9) Apparatus of theengine assembly (piping system, delivery
discs (raskhodnaya shayba), feed and drainage valves)

The following atomizers are used: ball-valve type, jet, and cen-
trifugal. The orifice diameters are from 0.7 to 1.5 -2.0 mm.

7. The combustion cbReoer has a construction consisting of point
connections. The chamber has a combined cooling system (circulAtion
cooling and internal cooling - a vapor curtain). This cooling system
permits the maintenance of 500 - 600° C. temperature. Four times the
quantity of oxidizer consumption to fuel consumption is used. The
basic reaction is.:

•.003 . 	 c7a4	 = fle CO2	 g20
: Coefficient	 Kerosene
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In addition to the basic reaction - the following reactions also take
place:

1. CO2 v.. CO

2. H20 H2

3 0 H 2 - 4 H

* 102 - Q calories
Heat dissipation

4. 102 -Q calories

H - Q calories

o + o - Q calories

Combination takes place

with pressure change

If an excess of oxidizer is used; then a reaction Of dissociation takes
place during which the-lost of heat is greater, that is, by changing the
relation between the combustion components it is possible to regulate
the temperature in the combustion chamber (the process of movement to
the left).

8. The pressure in the compressed air tank is equal to 200 atmospheres.
The reducer lowers this pressure to 36.6 atmospheres; the pressure in

*both tanks is constant and equal to 35 atmospheres.

The automatic throttle is used to vary fuel consumption per second.
The thrust is equivalent to 8 tons; it is not possible to attain such a
thrust at once. The throttle permits this thrust. to increase over a
period of one second.

,	 At first the missile is filled with kerosene and later with the
oxidizer. The loading of the starting fuel takes place at the launching
site, that is, the fueling of the missile is accomplished from the bottom
to the top.

Preparation of the "R-11" Missile at the Technical Site 

9. Tasks 

1) To test the technical condition of the equipment for ground
control; the fuzing mechanism; the propulsion unit; the guidance
system.

2) To load the missile with the basic working fuel components.

3) To perform the joining of the warhead to the missile airframe.

-5-



'The preparation of the missile at the technical position consists of
the execution of work at the testing point; the loading point; and the
assembly point.

10. At the testing point the equipment is disassembled and prepared
for testing. Individual tests are made on every unit of the guidance •
system and fuzing_equipment; the horizontal testing of the missile takes

- Two work areas are set Up at the testing point. At Work Area No. 1 
equipment is set up for the testing of the propulsion system.

a) Console "8G04" is used for filling the spaces of the engine
assembly with compressed air; for checking pressure; for
testing the operation of the electro-pneumatic valves. This
set has 8 valves, six Manometers, a voltmeter, and an ammeter.

Equipment "8G05" consists of: crosspieces, manometers, and
stands which are used to fill the spherical tank with
compressed air.

c) Equipment "8G06" - used for checking the correct settings of
the reducer, and consists of: a master manometer reading up
to 60 atmospheres., a T-pipe, valves, filler (shtutser), a stand.

At Work Area No. 2: Set up with a console, an auxiliary console,
amock-up of the missile's electrical circuit, and a console for
checking the insulation of the cable net.

Horizontal Testing of the Missile at the Technical Position Includes:

11. I. Execution of the pneumo-testing of the engine assembly.

II. The testing of the guidance system.

The performance of primary and secondary complex tests.

IV. Execution of final operations.

12. I. The Tasks of Pneumatic Testing of the Propulsion System:

1) To check the hermetic seal of threaded and flanged connections.

2) To assure that diaphragms are intact.

-6-
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3) To check the hermetic condition of the drainage apd filling
valves.

4) • To check the correct setting of the reducer.

5) To check the operation of the pneumatic valves.

6) To check the hermetic seal of the intake valves.

-In performing pneumatic tests the following are also used:

(a) Dampers of the combustion chambers

(b) Filling and draining equipment

(c) Hoses for low pressure.(up to 50 atmospheres) - black color
and hoses for high pressures - red color

Program for Pneumatic Testing of the Propulsion System:

13. First test: The hermetic seal of the threaded and flanged
connections of the pipe system from the pneumatic system reducer to
the intake valve is tested - for this compressed air is fed, the
fillers are' soaped and the air is actuated.

Second test: Consists of checking the hermetic seal of the high-
pressure pipe system; checking the operation of the EEC; and checking
the correct setting of the pneumatic assembly reducer.

Third test: Consists of checking the engine assembly.
Fourth test: Consists of cheCking the intactness of the diaphragms

and the hermetic seal of the hand valves. (This test is based on the
principle of pressurizing one side of the diaphragms and soaping the
other. To do this the pressure in the engine assembly goes up to 2-2i
atmospheres.)

14'. II. Testing the guidance system consists Of:

1) Checking the feed rate with testing devices.

2) Check the pickup current of the steering motors.

3) Check the functioning of the stabilizer robot.

4) Checking the accelerometer and its preparation for the first
complex test.



During the preparation, auxiliary console 8=146 is engaged with
plug connectors: Sh-31; Sh-32; sh-763/74, 75, 76.

Program for Testing the Guidance System

15. First test: Checking the pickup current of the steering motors..
This cousists of: checking the limits of the commAnd current by
equalizing potentiometers; elimination of shunt-running (samokhod)
and the determination of the compensating currents of shunt-running;
determinations of pickup currents - the arrow fluctuations on the ma-,
nometer must be 1.5 ±3 amperes.

Second test: This is for the purpose of checking the stabilizer
robot. This consists of the determination of the correct setting for
rudder movement, and determination of the output currents of the
amplifying transformer.

Third test: 'Checking the'proper functioning of the accelerometer.
This test comprises determination of the voltage of operation of the
Magneto relay of the accelerometer; checking the Correlation of
operation in discharging single and dual currents (i.e. checking the
performance of the compensating coils);

The accelerometer is discharged; then it is Charged for sixty
seconds, and is discharged by a single current. Then three .
more cycles of charges are made for sixty seconds. The time
for discharging the fourth cycle must be made within the limits
of sixty ± 0.3 seconds. The period of discharge between the
third and fourth cycles should not exceed 0.1 seconds.
With dual current: the accelerometer is charged for sixty
'seconds. The time of discharge of the fourth cycle must remain
within the limits of 43.5 1.2 seconds. The time for discharge
between the third and fourth cycles should not exceed 0.1 seconds.

III. The First Complex Test (Testing Area No. 2)

16. This test is to check the operation of the guidance system and the
operation of automatic components of the propulsion system.

A check of the pyrocartridges of the fuzing mechanism - is simulated
by the illurrt nation of bulbs on the panels of console 8N046 (see the
operating diagram on Pagelliff.)

The Second Complex Test 

The purpose is to check the reliability of shutting down the ealOme
, assembly by. means of he emergency system by the use of Cut-offs One
: and Two (see, , Page 11:ff).



1 d IV. The-Final Operations 

1) Adjustment of the gyro-plate.

2) Installation of gas-jet vanes.

3) Gyroscopes are installed on the gyro-plate P na are fastened
to the missile chassis.

Plug connections of console 8N046 are disconnected from the
chassis.

5) The simulated cable of the chassis is disconnected.

6) The cable circuit is checked..-

7) The airlocks are closed and sealed.

8) The test results are registered in a missile testing log-book.

After this the missile is transported to the fueling point.

Operations At the'TUeling Point!	

18. Two working areas are organized at this point.' The fueling of the
missile with kerosene ("T-1") and oxidizer ("OK-201") 51c, A1C-20I7 and .
the filling of the tank with starting fuel ("TG-02") take place.
Maximum loading speed is 250 liters per minute.

Operations at tbe Assembly and Joining Point 

19. The missile arrives on a carrier "8T-113". The warhead is brought
up in a special container. Erector crane 1 8T-22" is set up. The fuzes
are also delivered to this point in special packaging. The nose
.dnd , )>ase fuzes are installed in the missile. The joining of the vaa:-.

head to the missile takes place. The connecting surfaces are smeared.
with a fireproof substance.

Preparation of the Missile at the Launching Position

20. Personnel Strength of a Firing Battery: Two launching sections of
twenty men each; electrical-firing section, 12 men; a platoon of
compressor and battery charging station - eight men.
At the launching position the apparatus required is mounted. in trucks.



Sequence Of Operations:,

(The gyroscopic instnuments are already mounted in the missile)-

1
1) Inspection of the engine assembly and_ guidance system takes place;

1

2) A check of the insulation of the cable network is made by means of
an ammeter.

3) The missile is mounted on the launch pad.

4) The verticality of the missile is checked.

5) The storage battery is installed in the missile.

6) The collimator is fixed upon the point designated by the geodetic
personnel and a sight is taken on the surveyed point in the
direction of firing'.

The_missile, with stabilizer surfaces I and III, is aimed at the
target.

8) If wind velocity exceeds 20 meters per second storm moorings are
attached.

9) The ground cable circuit is connected to the missile;

10) The gasoline-electrical generator and. a quartz generator are started.

The following also take; . place: A check of the pyrocartridges; the
independent check of the guidance system; the first general and second
general checks (the general checks are analogous to those described
above). After that the final operations and launch.

21. Geodetic preparation: Three days are required to complete the
full geodetic preparation for firing the R-11 missile.



During,Flight 

, Nos. 1,5,6,7,
8, 9
Illuminate

(Console 8N046

Nos. 1,2,5,6,
7, 8

Illuminate
(Console

8No46)

13	 Emergency
Pyrocartridges

(

Detonating
Pyrocart.Electro-

Valyes,.'

1•	2 A1. 5.2"JOuidance cutoff'

Second command to PUV

+3.2' Cutoff of fuel feed

.1%1. Cutoff of air,
oxidizer and operation
of BP0 and BPG.
V.M. is cut in.
(timing mechanism)

47" Beginning preparation of
PUV for operation. Signal
to accelerometer for VD
(engine cutoff).

00000 0
0000

Console 8N046

6" Beginning of missile turn toward target
/

, TimingmechanismCon: .,
Program of horizontal . gyroacope oxi

Discharge of electrolytic elements
Accelerometer on 	

"0" sec Lift contact

Operation of Elements of the Guidance System /and Engine Assembly of
Article BA61-(Mi-s-6-i.le R-1 ) 	 "):*--	 •

70" Cessation of functioning
of horizontal gyroscope
(program is completed)

Console 8N046

This is the only console on the site.
48" Cutoff of timing mechanism
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Pressure
0 sec	 contacts)
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Upon firing

"Main" 

.0
Release

Release

of gyroscopic apparatus

of separable couplings Faliq

(Transfer ignites)

Activation of EC

12 3 	40	 o	 o

05	
6	 7

9	 10	 11
!3 	 0 . o

0

o

2;
12
o

Console

Beginning of operation BPO and BPG
(Block for delivery
of "0" and "G" (ZhAD))

Increase pressure in tanks	 •MGM•	 .	 MGM

1 sec
2 sec
3 sec
3.5 sec - cut In PP2
3.9 sec - , cut in PPI
4 sec

1
o

0
9

13
0

5678

2o

0
100000

'I

0
11

40
0

12

Console
8N0+6

J

Cessation of timing mechanisa

I THRUTT-1
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123 4
o 0 0 0
5678
0 0 0 0
9.10 11 12
• o •
13

cuts off
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During Emergency Shutdown of Engine 

In case:

1) c Fire breaks out on board.

2) If only one fuel component feeds into the combustion chamber.

3) Within 10 seconds after the command "main" (if by this time
pressure indicators have not operated).

4) Within 17 to 20 seconds after the command "main" if launch has
been delayed.

"Cut-off 1" 

Cessation of supply of oxidizer, air and the operation of BPO, BPG,
and the guidance system:

n> cut out

Note:

Console 8N046 - one for all operations.
Red color - bulbs light;
blue - off.

"Cut-off 2" 

' Cessation of supply of fuel.
Loss of pressure of tanks "0" and "R" and of the sphere of the
pneamoblock.------

Console (8N046) --->



AIMS CFC T

00/00PWOMM CCHDOTHO. 

0006011 D4HOCTNi

Ynpanaaomaa paxora

°P-11" (8A61)	 cnoco6 npoxonoAcroa

pax.;Tm •-• HOHDOgOPLI--

ammonniig.

Paxora onepaTmnxo .,- raxmlocxoro 110.3H040M111.

"30XJ1X-30=51". Boonaa %mars — goorauxnaaacx. CyaecTnyor

Ana odpagna doonoA t!acT.1 — a oftnxwm oapaaom x co oxen:in-a/A.1m4,
(aTomxmm)	 muaexcanxx cnonmaimxoR 600noti nacTx — 8K11).

Ha paxoTo ycraxonnox MIAMMTHOg poaxTxnumg ApxraTomb. B

X0XOCTDO ropmnoro IM110,11B3y0TOR xopocxx "T-1 9 , a D xancerno

CXXCJILITOZX - CM00E, xa OCHODO C.30THO ISHCZOTM "AK-2014"; cocTan 
H

CO	 anoTxax xxcaoTa — 74778%; IMTNIDOX01XCE. t./30Te. 18-22%;

noaa, nonynaomag npx poaxnxx — 3%; xoa (xxrx6xAop)	 1%.

Kpomo ocxonxoro roplonoro xanoaLoyorca nycxonoo

ropmneo "Tr-02" -- "Toxxa".

00CTAD or° : XCHAXAHH - 50% X TpxoTxaauxx — 50%. Tonaxnxmo

Oaxx MUOMT xocyayn xoxorpyxnxn.

0X0TOMa noAanx Tonaxna — nuTocxxrcak?xasl.

Baox exema paxorw "P-11"

-Boonax 'mom	 xxxxocTxoti axxymyzaTop AanacxxA 6axa oxxamerrOag

6ax 01010J111T0AR	 npx6opm CIMTOMM ynpanaoxxx	 smaxoeTx°2

axxymyaaTop Aanncxxa 6axa ropmnoro (Ej4)--- 6 ax ,ropionoro --

mapono2 6aaaox AZR asaToro no3Ayxa	 *MOM AAR nycxonoro

.ropioncro	 xamopa cropaltxx	 normpo ra3onut ppm	 npx6opu

	

.	 ,	 .
cxcromm ynpanmoxxx	 noTmpo cradmaxoaTopa.
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nolluaR .T.Rmua paxoTm - 10,5 moTpa.

1a3MO-.3C-CQ-X-R- Opoc - 1,8 moTpa.

CTapTontA DOC — 5,3 TOHHE1

Boo 15oc3og nacTm - 0,7 TOHHM.

BCC ORHCZPITOJIH — 2,8 TOHRU.

BCC rOp1OtIer0 - 0,8 Tolima.

Cyxog D3C paitOTM — 1,7 TOHAM.
Boc xcpnyca paxoTai dos doorlo.g nacTx c cocom rpm6opoc

ymparzomm) - 1 TOHHa.

Bo nycxonoro roplonoro - 18,5 xr.

Aa4BHCCTB ROACTa paxoTm.290-300	 .

II3JIbA0C7.5 nozoTa C FITOMHbad 3ApHAOM — 350 RM.

TRra Ha 30=0 — 8,3 TOHHM.

THra D RyCTOT0 — 9,8 TOHH.

YAOJIBIlaH TRra Ha ammo - 227 xr/cox.

CoFyHAHvg pacxcA ORMCJIMT0511 — 30 Ar.

CoxyHAHug pacx64 ropmmoro - 8 xr.

BpomR padcam AcuraTorm - 92 coxyHAm.

AacacHmo D xamopo cropaHmR - 24 adcomoTHux aTmo4.-

AaaRoHre D daxax - 35 aTmocOop
(maarratimix).

ZMDMOMOH "P-11"• mmooT Tpx cTapToBbnc 6aTapem.	 B oAHog

baTapoe 2 nyclionwx cToxa. 3aan AmnmcmoHa pa pcH 6 paxcTam.

CHOpOCTDCABROCTID — 2 %moa	 ozmH nycx.

II

BOODaH xlaCTb COCTOHT 143 : rOXODHOr0 D3IMID3TOZH,

aoToHaTopa, xopnyca, ncpwviaToro DOI4CCTDa (BB),'AOHHOr0

ncpbniaTeaR, xacloaR, npmdopa ynpanacHmR capainaTeaRmm.

rOAODHOg 14 AOHHIA nopmnaTexm - ozoxTpmuccxoro Tmna; HOH-



pacx6,:ly ropioncro..

gab SET 

BB mapxx nrAr-5" , : TpoTmn 60%; raxcorcH - 24%; axmmxitxR

- 1.	 CDcpx 100% -- D BB no6aDaamT 5% rozonaxca (xxopHoro

HaOraamia).

Onitie. Doc BB - 530 xr.

.Kopnyo doonog qacTx Tpexcn0gHm2

- CTailLHaa odoxotnta - 2,5 mm.	 )
-0.060OTODNIg xapTox - 415 mm.

- cTanLHaa odanonxa - 1 um..

B PO3yABTOTO . 3TOR OCUPITHOa mcp51 6OoDon qacTx, e Ha

110110pXH0OTH BB HO nplimmacT 800 , T.O. N - (HopmanBuaa).

ZDxraTeapnaa yoranoxa (JOCTOKT P13 OnOATORINX 0.11(IMOHTOD 

1). Kamopu cropaxxa; 2). Baxa roplomoro; 3). Emoxa noAaqx

ropmgcro; 4). Balm oxmcrxToaa; 5). Biloxa noAagx OKMCJIZTOZR;

6). PacnpoAoaxTeaBHorc yoaa; 7). BosnymHo-apmaTypHoro 6.Tioxa;

8). ADTOMaTHHM AnxraTombHoR yoTallonxx (nzpoxaanaxu, momdpaHm,

peac AamicHma, Apoccaas, anTomaT); 9). ApmaTypu AD4raTcJILHo2

yoTaHonxx (Tudonponwal, pacxoAHuo uiai, 3aupanocHwo x ApeHax-

IWO xxananu).

HCHOZBVMTCH caczywunIc Oppoymix : mHoxo poro Txna,

cTpyibiblo x neHTpodcgmic.	 Panacp OTDOPOTHZ •-• OT 0,7 AO 1,5-2 MM.

Ham,ITa cropamia HMOOT xoHcTpyxqxm O TOO.UD4I cnaaamx.

KamOpa HMOOT RouninixponaHHylo excTomy OXXOXAOHMA (npoTonmoo

oxma*AoHxo x DHyTiocHHoo OXIOXAOHHO ••• naponaa aaDoca.	 3To

0xamfulalme,no300aacT xmeT1, t o 506
o
-600oC. •

MCHOI73YOTCA tioTmpo pacxo,na OKKCJIMTWIR ic OAROMY



OCHOJHEIA P O W<HHH =

K.HNO3+ C71114 = a.002 + b.H20 + 1N2

H03(1=4HOHT	 HOPOCMH

Kpomo ,OCHODHOg 	HayT x oRoAymigxe . paxrvelx :

1). 00200 + i02	 xr0(;2141
t

norrauoxmo

2). H90	 H2 + t02 - Cixo.nopmA ) HpoxoxoAxT accoomagma
4). H 2 --+ H + H	 Qttbzopviti	 npx xamoxoaxx AaD-

•) noxxx.
4).	 + 0 - Iota:TWA

EcJim OHMOJIMTOJIR n HOOLITHO, TO HMOOT MOOT() P0aHZUVI AHCCOggagH14

41)14 xoTopoil noTopx Tor= doabmo, T.O. 143MOHHJI 000THOMOHNO

xomnoxoxTol) Tonzmna, MOXCHO porynmponam t o n Ramapo cropaxxa,

(npogooc czmira anew)).

B dazooxe 20 asaTzim Do p.uxom aanaoxxo par= 20d

aTmoccpopam. Ta.ayxTop CHHACaOT AaDaoxmo Ao 36,5 almocOop.

Aan.vauxo D odoxx daxax - HOCTOHHHOO x papxo 35 aTmooppam.

I I

Apocooni. =Tomo: npozxa3xanox AJIR xamouoxxa coxyliA-

xoro pacxoAa ropmnero. 	 Tara paDxa 8 TOHH.	 Cpa3y HapocTxTr.

aaitym Tary 40.71b3R.	 ADOOOCXL 11033031R0T 3Ty TarY HapooTxTI,

ATonoxxo 1 caxyxAm.

I

PaxoTa imanazo aanpaDzaoToa xopocxxom, goo.ne mime-

JIHT0A0M.

3anpatuta NYOHODLIM ropmnxm npozcxo.mxT HU ovapTonott-no3xqxx,

T.O. 3anpanxa pageTy 14.110T maw - mopx.
••••■•••■••••■•••••• n
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HoArotoDxa

DaXoTm '13-11" RC TOXHMIZOCROA nommx.

3a2aqx : 1). npODOpMTI, TOXHICITOCK00 COCTOAHM) npxdopon

Ha30MHOIO ynpanmcHma; DOPMDaTOME,HBDC yorpoiacTn;

acxraTcasnog ycTaHopxx: CMCTCAM ynpanmennsi.

2)	 3aapa3xTB paxoTy OCHODHMMIel padovxmx xomnoHcHTamx

Tonmmna.

3). np0M3DOCTX CTID(OHy Cocto2 q actx c xopnycom

paNcTm.
;
;

no,aroTonxa paxcm Ha TcxmoiccxoR noaxumx- caaracTcH

M3 padoTm Ha : rynxTc Eponcpxx; nyHxTe 3anpanxx x nyHxT0

0=1(0DH:el.
It

nponcpxm : pa3sopninamT °dopy:lanai-v.4c
B1

-14-4194rOTODZYDOT DCO AXIL xcnuTaRxM; nponoAHT CDTOHOMHMO MCITM-
A

npxdopon CMCTOMM ynpanaoHma,x 33punaTcmai1x ycrocgcTn;

RPODCART rOPM3OHTWILHMC 1401151TOWAR paxoT.

Ha nynxTc nponopnx yeTaxanmxnmT ano namaTxx.

B namaTxe  M 1 : yeTaHanaznamT Odopyaonanwo „um nponcmonm

xcilbrranie: AnnraTombH32 YOTWIODIVet : a). nyx,BT nsrov 
ftpezHamaqc4	 Aim 3a-

nomicH1a CMEOCTM AnzraTomb-

Hol YCTDIMDHLI CHaTNM 1303—

Ayxom; 411,fi xoHTpoma Ann-

moHma; Ama nponcpxx padoTm

mexTpcnHenmokmanaHon.

3TOT 113(MbT MMOOT : 8

DCHTCMCA, 6 mallomoTpon,

DOMEJTMCTP M amnopmeTp.

d). nnxcnocodmeHmo "Sr05",

COCTOMT : M3 xpocToomm,

maHomoTpa M XPOHMTeglia;
.	 •	 4,

.npoAHa3Ha4cHoro zma aanom-

• llowila maponoro damioaa •



111110S CRET 

D). IlTim ,..nocodacmmo 	 3rosu
•

npeamaamanomo	 KWITOXR

nparimaismocTm macTpoRum PCATCTOPa.

CO. OTOMT	 143 0611:131.0700

mamomoTpa	 ao 60 aTmocOap,

TPO gli)Ka, DCHTIMR, LEIT3,1WPC.,

IQOHMTOgHa.

•7 B naxaTme M 2 : yeTamannicamoT : nyaBT, nonomoraTpasmha nyahT,

OKDVIDWIORT 150PTODO g COTM,

nylubT	 npo339lim 1430ARTAZil

madcxLmoR o.1Tm.

ropmaompaahmmo 

monmTamma pamoT Ea ToximnoomoR 110314T4M rmammanT D ODOR :

1. Eponoaomme amonmo-mcnu13amm2 anmrammnoR YCTO.HODKR.

II. nPoDopxy DACTOWA ympaDaomma.
.2	 R

III, np ,713oaommo r- m	 momnnomommx npozopox.

np000aommo aamarnmTemaimx onopammR,-

I.	 3aaanm Miermlo—MCTILIT114a

:IDIWCITO.11b140'n' yeTamoomm 

1).	 nponcpmTh rOPMOTNIIHD.CTE, P33B(50EMX 1/1 OxammoDmx 000.ammomm2.

2). nPODOPHTL gOXOCTHOCTL momdpam.

3). ITPOZOPOTE, rOPMOTWIHOOTI, apomax:mmx w HaNOZHVITOZEIHEX
•

maanamon..

nponopmTb npaDmasmoom macTpoRxm pcaymTopa.

5).	 npo3apmTL padoTy nmonmomaanamoD.

npop:rpmpl, ropuommoom 3a6o2timx DCHTIVIq.

-17-



'/. nP14 IIP, ODO4CODI1_IIE3DMC-14ODMTZHIla HOHOA3YMTCR Talmo

a). oarzymmx xamcpm crOpaHmx; 6). HallOABLITCALHHO

,-,pcuazumo npmcnocodzormit; n). anaHrm AXX Hmcxoro

.aannoHAH (.io 50 aTmoc0c2) 	 goliHoro qr,cTa m maaHrm ,a,r1R

nmcoxoro :anacHvia - xpacHoro HnoTa V.

7 -11orpamma nHonmo-mcnmTaHmR ADIACaTanbROa yoTaHonxx 

gponcpxa 

ITDODOpROTOR rcipmc:mmHocTs p03b6OD1X 14 OaaHunmx COOAIIROHMR

Tpy6onponoJIa OT pc.ayxTopa nHonmaTmxx AO DORTMJIR 3r.60pmedi

;WIR *Toro no.aacmg ch:oTm.R no3zyx, OOMMAMDCMTOR WTytOpu P

cTpaimmnacTcH no3Ayx.

2- nponcpxa : nicnowacT nponcpxy rc.pucTmtmionTx 7py6onp3noaa

nmcoxoro gponcpxy pa6oTH Dia; nponopxy gpanmaL-

HOCTM HacTpoRxm pcayxTopa nHcomodnoxa.

nponcrlma nxmotzacT npon4cy anmreTc.asHorl yeTaHonxm.

nponcpxa rionotlacT nponopxy coxpaHHocTm mom6paH m ropmc-

TM4HOCTS priHmx BORTRA0a.	 (Hponcpxa ocuonaHa Ha npmgmne

Haaayna mcm6paH C ozHoR cropoam t odmmamnaHma c ADyrOa. AAR

oToro AIIDAOHMO D.ADDIraTOABH0a yoTaHonxo cTpanamnaloT AO 2-2,5

FITmoccDop).

Hponcpxa cmcTemm yupanacHma nxmmtracT n cc6a 

1). H2oncpxy pcxmma UMTaHMR ZOIrMTCTOALHOa annapaTypm;

2). flponcpxy TOROD rporaima pyxonmx mammH;

3). Hponcpxy OyHmtmoHmponaliMa anTomaTa cTadmamaaqum;

4). Hponcpxy mHTorpaTopa m goAroTonxy ore R	 ROMDAORCRO2

nponcpxo..

7. npm noAroTomio noAimonacTca DenomoraToxsliv2 nynLT

o aH046" LUTOHCOAble1MX pao t omamm : III31; M-32; 111-763/74,

75,76

-18-



IMO SE\2FT 

Rporpo,!ma

HCITUTaHitti CVICTOMLI yrILCIDAOHTAR

1- upODOTHCO : npoaopxa TOKOD Tporc.p.mH pyg onmx mammi.

CmaracTca oHa 143 : npoDepxx ripcaczo:; xunaH,Ixoro Toxa ypap-

HirraabHLIMX noTommomoTpamx; yeTpaHoHxii cano=oAon x onpoaomeHmc

TOKOL xonJoHcaux canoxoaco; onpQztazoHma TOKOD TporaHmm

OTRAOHCHHO cTpoaxx maHonoTpa A0.1A110 6/4TE. 1,5 f 3 ann.

4- upoEcpxa : rpoAHa3H1ncH3. ;IAA IDODCp:CH gomOR anTonara

cTanumoagxx.

CKAa2HADCOTOR oHa 143 onpozomoHNA npanximuDoTx HanpaDaciuda

ADD:ACHY:A pyuick x onpoAcacHmst7-.L]acox,mcc Taxon yew:a:Toast npe-

o6pa3ow.To3ra.

0- npoponxa : nponopxa npar.xxsuocTx OyHxqxoHnponaHlm

xlizorpaTopa npozoabHmx foxopomma.

noonJpxa caaracTca 143 011p0;10ACH14A HCEpRACHHA cpa6aTuDatme5L

ma:HmTHoro pozo mnTo"DaTopa; npoocpxx HAOHTTINHOOTM padoTm

npx pa3pmac oaxHapHain x 4no2Hnx TOKAMH (T.O. nponopuz .-padoTb:

oOmoTxx x3mncHcagmx)

murorpaTop pa3pExax,T; nocao aapimamT Ha 60

coxyliA, 14 icopsixaioT o,axHapHum TOX0M.

• npH3DOAAT me rpm gmma 3apHaxm Ha 60 OOKyHA.
ro

Bpona pa2paaxx 4-- gxxna AOAAHO HaX0AVITCH D

11p0AOAD.X 60 + 0,39(coxyHau).

Bponsl paapwx moKay 3 x 4 TIHKACMH -HO Oonoc

0,1 ccxylr.zu.

JInotiumm TOKOM : xHT.:rparop 3apx*a1OT Ha 60

CORyHA. Bpouii pcopaAxx 41.2 gxxxa AomicHo

HaxoAmTcz D npoAollax 43,5 + 1,2 coxyHau.

Bpona pa3pnaxm mz.kcAy 3 x 4 nxxxamx HO &moo

0,1 coxyHa.u.



I— RomtmexcHas: nnonaoma (nanarma T22).

3ra npoccptca (VHHmmoHmponaluza CMOTOMM ympaomcams: m anromarmcm

Aamrarcxbkog yorrlitouxm,

riponcpica nmpourpolion,ncpunarembHmx yorpo g crn — mmmmrmpyorca

aaropaHmcm namnomoH aa naHcAmcnyabra mu g----- (cm. cxemy 2a6oru

.320MC(TOD).

2?-1 xomnnciccHaa nponoVIca.

u
Mmacr uomblo npozopmrs HOAWCHOCTE, DLIKjmnOHMA aomrarcJIBHoil

yeraHormoz no anc7)2H3my kcalmay c nomomblo orectiox 1 TA 2

exam).

IV. 'JaRAMIENTOJIbliblO °napalm:1 

1. npomanoAar loormpooxy rmponaarm;

2 Y_cramanzucaloTca raaocrpy2Hwo pymm;

3. rmponpm6opm yoraHanzmnamroa Ha rmponmary m

notimmtiamca	 0pry palicru;

4. MT0110e217.11M0 paa'omu nymbra 8H046 OTI:J110qa4TCR

OT 6opra;

5, OTWIWIZOTOR Hadamb—mmumraropa 6opra.

6. Rpom3no,Imrca mpo:lopka manoA ba6e5a.

7. 3axpulamrca alms: m noczo onocaTkcamrcz.

8. Pecymbrarm npozapox 3aHOCATCF1 B xypHaz 140HM!.-

TaHIct palccr.

IlOcza pamara rpaHcnoprmpyorca Ha nymir aanpanmd.

-20-



•1s

1,a6oTa

E OR E

Ha RyHRTO z,anDaomm.

Ha nymmTo opramm.soPmpamTom zpa pa6o ximx mocTa.	 Up0143002HTOR

aanpap ma pameT mapocmHom C"T-1"), OH1!CAHTQX0M ("0-2011") H

• 3anpanma daNma nycKonwm roplo qmm ("Tr-02").

, Dlamemmaribman 0130H3005HT0AbHOCTL -- 250 514Tp3D 0 mmHyTy.

PaIDTF.

Ha nyHicTo  moliTaxca	 CTNRCBKM.

PaxoTa npodwpaaP Ha TO40XX.0 "8T-113".	 EOCD0R %MOTS 4p1A D0314T-
n

CR . 0 C001414aMbHOM HOHTO gROp0.	 Pa3DOpTLIDCIOT mpam "8T-22".

(B3pmnaTexm A poTaimamTem Ha 3TOT nyHmT D cnonMaxaHoit ymploro).

YeTaHapnmpaloTam ma •pam pTy ranopHoR m. AoHnutt nzpup=o.um.	 np0—

1,43DOZYTOR cv.ncomia doo p ol %MOTH- C paiot.	 MCOTO CO4XCHOHI42

/11)031)1;(110TCSI 01WCTOAHO g 3ama3mo.

HozroTooma pamoTm Ha CTaliTODO 003141:1114.

COCTCD CT0OT0100a 60Ta0OP: : Ana cTapTo pNx 3TAOJOHHR no 20

1.10.1103OX; ...nomrpo—orHanoo oTAoxoHmö — 12 40.3013CH:

/3300,4 momnopocoopmog m papmAno,ammyupl'aTopHog

aTaHnum — 8 405000H..

Ha cTapTono2 no3mgm4 meno.nLayomam annap p.Typa paanoiroxeHHa p

apTomammHa.	 1100.110503aTORLHOCTII ImboT :	 (rmponpm6optA nax9--

X;;ITCSI ma dopTy pamo70. .1). npoma p oAmTca octi)Tp zigmraTembHort

yeTaHonmm H CHOT0KS ynpanmommz; 2). ITD014300514TCR npm;opma

c,npoTmak9Hmii maosaigmR dopToDol Ha63.RE.H0g COTX 40M01010
I'

ammoTpa; 3). PCHOTa yeTaHaanm paoTcA Ha nycxonog CTOX;



WIN SEC ET

4) 	 HponapartTca DOpTTAX:'41LHOCm yoTaH3Dx4 paxoni; 5). Yow2.—

HarlamDa(Tca Oorionaa axxymywaTopuaa 15aTapea; 6). xawaxmaTop

yoTaxanamnacTca Haw., Tonxo q , yxa3aHHoil roozoax.Tamx x mmxpyoTca.

it noxy ocHor.Horo Haupanwoxxx cTpowBOti; 7). PauoTa uwooxoc-

T.RMM CT(1614J1143a707)0D I X Ill -..- HaDOATATCZ D W.111); 8). flp14.

clue ucTpa Ooze° 10 moTpon B coxyuay — yeTaHavaimacTca wTopmo-.— .
DOD xpousouxo; 9). RoAxawnaoTca HaaomHaa lia00ABHCA COTb

c5opTy paloTu; 10). 3anyoxamTca Oca3o-3zoxTpmlocx14A arporaT

x xuapucumil rcHopoTop.

•Aawoc n?npo.aaTca . : uponopxa nxponaTpoHo p ; anTonomHaienponopxa
a

CHOTOMM yup2.ancHxa; 1 reHopanBRaa x 2— roHopowt-mie np=opxx

(roHopasBHmo npopopxx — axamorxmuu onxcalmwm DNMO upinopxam).

Zawoo 3axamtixToaLmvo ouopagxx x pycx !

-22-



3.110XT2OHHODIA nzponaTpoHu
xaanaH	 zerpopunaj

3	 4

ropaT NN
1 5 6 7 8

(ny4BT 8H046
TopsIT NN :1 BA
1,2,5,6,7,8 lo	 11

AR) aiii)

01'4 qgliD 	 • L
‹ct.la

(gyAbra
8H046)

,

OTpWB tit')
HNC

nmPP.7.naTpo

Anapzanuoi
nzponuTpoina

13

-- 70"

9

)
RET 

1	

PCXOTa

3J7Cm0HTOD ,;VICT0t451 ynpanzew z ,7,13zrr.TonsHoP yoTaHo3ic4 14,VOnnil

8A61 MAM PaxoT!,1 

H

B noiloTo 

Buxamg.
+ 5,2"-	 .

ynp:111X0n1154

2x .Fa  HYB

+5,2"-	 Hpoxp.no,-,agz
• ropmg. 

+/ B.M. rUoXpatiloHmo
noaaKz powlyxa, OXIIC-
XIATOJIA z pa5oTu Eno z
BPI. BxamgmTca B.M.
(np.mox.) 

	 0CTaXODX,7,. n2Orp.

HyaBT 8H046.

3TOT nyahT
oazH Ha nyxxTo. •

mox. rzporopz3oHTa,
./.3DRCHKAIMOTOR oTpa-

doTHEIcx:rp../.

•• 48" 	

47" 	  Hagan° noAroTooxz RYB- t.4. 

//	
x padoTe. Ho.zaga pa3

OcTaHoexa npomoHHoro
moxaHzama.,

nomouns: D mwrorp.

•

Ila(DNRA.RD0raT).

1 2 3 4
O 9	 0	 0

5 , 6	 7	 8
o 0	 0	 C.

9 10 11 12O 000
• ig 4.4yaLT 8E046)

6" Hagamo pa3nopoTa pax. 8 cTopou goaz.
1 BpemoHHo2 mox. DXX.	 .

,	 Rporp.mex.ftporop.nxa.."0" cox. XORTaXT noa oma Pc3paa 3noxTpozzT4 3.11.

zHTorpaTopa npoAoabH.
yexopeHm. . 
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OcTaxonxa ripc)eamoro mox.

T rA

-23 A-

flpIi mtTp0Jio

"rnamitig" 

1V
Pa3apoTmpocaxmc .r.zponplit5op0p

4 .-
C6poc du/Armor° =once.= rZABHAE

4,	
(3arolomTca

Tpalicnij
Bx.moticlimo anK

I

1234
0 0 0 0
563o o O o -- HyaBT

3 12 ji 12o
13.	 o

*
Hagan° padom Eno 14 Em'

(Orlox noAatlis "0"

/
HocHwoxvic Aemzeuxx u daxax.

. Hou
Ku-1	 KA-2

,	 AABNEHNE

Atianox f.0 c ' x.

1	 cox
2 ccx
3 cox
3,5 00X	 Bxmoxicxxe E112
3,9 co	 BKX10q01.1140

4 cex 1 2 3 4o 0 0

5678
oomo	 nyn4T
9 10 11 12	 8H046
0000



APR.SE CT

nP14 aDaPNgHOM	 nolfraT..

B cnynao

1). Bc.Lm Ha 60pTy 43A. DC3Fileni =Nap.
2). n xamopy cropaHRR nocTy-

naoT Tonxmo 0;41411 NOMIIOHCHT
Torun:Do.

3). gopoa 10" noon° noaamm mom.•
"rnaDHoR" (ponm x aTomy Dpc-
MOHM NO cpa6oTaxm cmrHanmo.
ACDACIDIR.

4). gepoa 17 - 20 cox. noon°
nonomm Rom. "rnrimmaR" D
cnymoo 3aTSPI:HOPO cTapma.

''OTcomm 1" 
s!'npcxpauLoHmo. conanm 0101CJI16TCPA,

Doanyxa H pc:6011a TAlo, Brx M

ynpaan ; (ais (0-k) - CO:fa-CD;
op)-- DIARRAWITCR.
EPNMegaHHO

nyabT 8H046 oRmH. HC ?CC onepanmm.
Kpacubdi COOT -- namnommm ropRT;
cmHm2-- DMR4104CMTCR.

"OTcomma 2"
!

flpompamoHmo nonamm ropmnoro.
COpcc AannoHm,: . ma 6axon "0" m HP"

m N3 =pa nHo13mo6roxa.
nymsT(8H046)
1234
o o o 0
5 6 7 8	

DYAWMPITCR.

0000

12 11
13
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