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Bcryn

. l - l rogrHa 3AaBHa BhKopl4croBy€ xanniHu RK 4onroaivnrh Ta AeKopiarh euu[ l

6y4iaenunraf i  nnarepiar.  Oco6nhae nnicqe nph L{boMy saf innaroru o6nraqroeanuHi

anpo6u, ut4poKa nanirpa nKVx Ao3Bonf l€ crBoproBarr oprar inanuHi Qaca4r 6y4iaenu

ra ncxpaei  inrep'epr nprnnir4eHu, ynixanuHi apxirexrypni  naM'f l rKLt ra cnopyAt4.

Cyvacni  AocffrHeHHR HayKh ra rexHixr Aaorb 3Mory z6inawmn npoAyKTl, lanicru

ara4o6yrxy ra o6po6xra KaMeHto, 3Ht/13vtrvt co6iaapricru cvtpoBvHt ra nplo4yxt-qii.

O4Hiero 3 ronoBHt4x npo6nenn era4o6yaannn nphpoAHoro KaMeHrc e neoeix i4sicrs

3MeHueHHfl  BTpar ra s6inuLUeHFrn BhxoAy 6aoqHoi npo4yxt l i i  Ha acix cra4inx

era4o6yeHrax po6ir  a ig ai4giaeHHn KaMeHp sip,  nnacrBy Ao po3BaHralKeHHR t6noxis y

cno lKhBaqa.

Eno.{ t i i lA (urryvurnn) nasnearcru xanniHu, rqo cny}Kt1Tb A n arpo6nnqraa

criHoarx, o6nraqrca an6Hv1x, Ta apxirexrypHo 6yp,ieenuHrax erapo6ia i rorr,rry fioro

ahilA arcru ie nopoAHoro MachBy y eurnngi BenvlKttx oxpennocrefi (nnut, 6noxie,

nnononir ie) .

lonoeHoto oco6nHeicrrc rexnonor i i  ara4o6yaannn 6noqHoro KaMr3Hto Ha

xap'epax € npra'naKa napaMerpia chcreMi l  pospo6xn (ercorr  ycrynia,  AoB:rKktHn ra

opienraqi l  QpoHry po6ir ,  uvpt lHh 3axoAKt4) 4o napannerpie i  poannir4eHHn npi lpoAHl4x

rp iu laH a  AAacHei  iHanpnnny na f ixpau- {oro  a i4g inennn KaMeHrc .  V  eL lsHaqeHui  lanpnnn ie

Haf ixpauqoro ei44ireHHfl  KaMeHrc erpiuanuHy ponb Mae aHania opienroaaHoi reKcryph

, f lKa AnA KoxHoro poAoBhrqa 3yMoBneHa 3aKoHonnipHrnn poanniu{eHHRM nniHepania.

LJJryvHrf i  xanniHu ai44innerucn ei4 MachBy y anrnngi  6noxie 3HaqHnx posnnipie ra

M a c h .

AHanis po6orra xap'epie 6noqHoro KaMeHto noKa3y€, u- lo nph anninonny

arxopncraHHi  saxoHoA ipHocre i l  poann iqeHHn nphpoAHhx rp iuqrH e  A e tche i  ra

nnixpoopieHryBaHnn nninepanie xanneHi MolKHa s6inawurw eraxi4 rosapHoi npo4yxt-1i i  a

t5-20% go 60%.

,(o6yoaHnn 6no.{Horo KaMeHro a4ii lor}o€Tbcn a neeHifi nocnigoaHocri u.nRXoM

LrepryBa H Hf l  ocHoBH hx rexHonoriq H rx n poqeci  a.

Texnonor ivH i  npoqecn Ha po3KphBHhx nopoAax aHanor iqHi  npoL{ecaM na iHurx

xap'epax. BignniHHicrb.nhuJe B ToMy, r{o Ha xap'epax 6noqHoro KaMeH}o y po3KpheHn%l

BaHTalKonor ix 4o4arKoBo BK.ntoqaorucn eigxoAh KaMenear4o6yBaHHR y errnn4i  6yry

ra urr6y.  [onoeFrrM y Bl4Ao6yeaHHi 6no.{r-roro KaMeHrc e ei4gineHHn oKpeNrocr i  6es
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nopyrueHHn ii nnononirnocri. ,Qnn qboro nocrynoBo s6iauuytorb xiluxicru nnou{t1H

oro.neHHf l  a lK Ao noBHoro ycyHeHHn iT sa 'ngKy 3 MachBoM.

Ha no.rarKy rexHonor iqHoro L{hKny (e ignpar-+oBaHHR aaxo,qxra)  MachB Mae rhue

ABi nnou{r4Hr, i  oro.neHHR oi4noai4no ycrynHif i  Qopnni  po6ir .  Ann crBopeHHR

AoAarKoBr4x nnor4r4H oroneHHR ,  a raKox A A BBoAy 4o6yeHoro ycrarKyBaHHR

neo6xi4rro Bl4KoHarh ni . .a,roroevi  po6ola:  npoi l r r , r  epy6oai  (nonepevni)  rpanu- le i  ra

eigpiani  r4 inunvt,  npo6yprarh ycraHoBovni  caep p\noBVHtA.

HacrynHraf i  npor lec -  B/racHe aig4ineHHR KaMenro ei4 MachBy. i lonny xapaKrepHa

6araronnaHirnicru cnoco6ia ei4ginennf l  KaMeHto ra ai4nosi , .qHr,rx rexHi. . rFrr lx saco6ie.

f l ican roro f lK 6aox crpyKrypHo ei44ineno, i loro Heo6xi4Ho evhHaru AnA

nepepo6x v  a6o a i4ea HraxeH HR.

Brgo6yaaHHfl  roBapHhx 6noxie Ha xap'epax Moxe a4i i lcHroaarhcrb 3a oAHo-ra

4eocra4ir iHoro cxeMoro. 3a nepuolo cxeMorc eig4ineHi eiA MachBy 6noxw

ahilMarcrbcfl, 3aBaHTalKylorbcfl Ta rpaHcnopryrorbcn Anfl noAaauuoT nepepo6xn; npv

4aocra4i f iHi f i  cxenni  avi lunni l  nnoHoair  poa4ianrorb Ha 6inur.u 4pi6ni  roeapHi 6noxv e

Me)+(ax po6ovoi  30Hh Kap'epy.

HacrynHi rexHonori , {Hi  npol lech 3aBaHTaxeHHfl ,  TpaHcnopryBaHHn ra

cKnaAyBaHHfl  6noqHoI npo4yxqi l  -  aHanori , { r - r i  a i4noeigHr4M npoL{ecaM Ha iHurnx

xap'epax i  a i4piaHn€Tbcr nuue ulTyqHhM xapaKTepoM Ta 3HaL{Horo Macoo eaHraxia ra

MeHUhM o6'ennonn po6ir .

Hafi6inuu rpy4onnicrltAMtt ra AoporilMh e npoqech ni4roroaxr KaMeHrc Ao
ahi lA aHHn ra poa4ineHHR Troro Ha roBapHi 6noxvt.  

' lx  
qacrrna e co6iaaprocr i  6noqnoT

npogyxqiT cxna4ae 50-90%. 3arparn Ha inu.r i  npoL{ech Matorb He3HaltHhi l  se 'naox ie

B,rtacrhBocrflMLl nopoAl,l. Tonny oqiHxy ai4nocnoT eaxxocri sr,r406yrxy 6noxie A oxHa

AocrarHbo noBHo zpo6vtt t  3a 3arparaMh Ha eigginenHn nnouonir ie ei4 Maci lBy ra Tx

poa4 inennn.
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l . 3aranbHa xapaKrephcrnKa poAoBl4ulaTa npcbKol

nopoAl4

3r igHo eapiaHry KypcoBoro npoeKry 3aAaHe poAoBhlqe Ma€ HacrynHl napaMerph:

11 pody xm u eu icm o xo p' epy no moeo pH u M

6noxou, ut/pix

I1a pa ne m pu npu pod u ux m Piu4u n

Cepedun aidcmoHa mix mP.,

M

Azu uy m n pocmsea HHn, ePod,

Cepedun eidcmaua uix nocmiilnuuu

mpiu.quuouu mp., M

Pozuipu Kop'€pHoeo no!18/ M

Qopua noxnody

llomyxuicma KK, u

llomytttuicma po3KpueHux nopid , rvr

Bodoaodoei, m3/eod

Posuiqeuua noxnody

I  ao ' | .

3 m n . Jlucr N aorcy*r. fliAnnc Aara

Poapo6, ,flir. Apx. Axpyuia

nepesip 1
PeueHs.

H. Konrp.

3areepA.



l ia6aa - na.neornnnvri l  aHa.nor ocHoBHnlx MarMarhqHrx r ipcuxrax nopi4 (6aaanury i

4onepr,rry). Cxnap,aerucn is nnarioxnilay (nailvacrir.ue na6pa4opr,rry), no nKoMy

po3BilBalorucn anu6ir,  npeHir,  eni4ot,  14oT3hr, xap6oHarh ra iH.

Konip reuHo-cipuf i  (Prac.1) a6o 3eneHKyBaro-vopHtt i l .  Crpyxrypa o$iroaa,

AoflepHroBa, noitxinoo$iroaa, iurepcepra/ lbHa, aQipoea, nopQipoerAHa. 3a

TeKcryporo ai4piaHnroru rpaxiroi4Hr,rfi Ta MhHAane xart'nnuit XinniqHt,tfi cKnaA y

ai4corxoeonny cniaai4HoLueH ai:  (%): SiO2 49,04;TiO2t,46; Al2O3 L5,68; FeO34,A4; FeO

7 ,70; MnO 0,26; MgO 5,88; CaO 9,28; Na2O 2,84; K2O 0,92; P2O5 0,26.

lycrnHa = 2790-3300 xr/nn3

Mo4ynu lOHra = tO,7 l1a

KoeQiqieHr f lyaccoH a = 0.22

Tennonpoai4Hicru = t ,7t-2,90 Br/(nn' K);

Tennneparypa n/ laB,neHHR = 1005-1250"C

TeuoeuHicru = 7 83-929,[x/(xr. K)

Koe$iLl ieHr 3ara.nuHoi noprcrocri  = 0,8-11,2

Mexa vri l lHocri  Ha crhcK = 400-500 Ml- la

Puc .  I



I
l

,Qia6asra nourpeni a cKnaAvacri lx noncax i  nnar$opMeHHhx perioniax. l ia6azn I
3a.n1rapru nx iHrpyeraeHi r ina (4ai lKr ra cinu), rax inx eQysraeni (noroxr, noxpoer) '  

I
f loryxHicru r in no rhny 4afiox ra cin MolKe sapinearracn eig 4exinuxox caHrhMerpie 

I
go 200 M ra 6inuure. Ceoe nouJilpeHHn Aonepww na6ynv i e o6nacrnx ig nonorrnn 

I
3a.ngraHHflM ocaAoBHX ripcuxux nopi4, a raKo)t{ cepeA sylxaHiuHnx naB i  ryOig 

I
(aaxanarann 6y4e 3raryarv Kpt4McbKe poAoB14tqe Aonephry 3 nKoro, y roM\/ uncni,6yna 

I
Bt4Mou{eHa KpacHa nnou{a y Mocxei ra Boponqoerai l  nanaL\ y Anynr-1i) 

|
B VxpaiHi 4ia6ar :ycrpivaerucn B MelKax VxpaiHcuxoro xprcraniuHoro u-lnra'  B 

I
poci i lcuxi i l  Oe4eparl i i  -  na Kaexaai,  a Kapeni i  i  Cra6ipy. B €aponi ei4onni poAoBl4qa y 

I
I  Hi,r .ruraHi, vexi i ,  Benrxi i l  Sprrani i ,  Cxan4rnaei i  ra Opanqi i .  Taxox sHaqHi noKnaAh 

II

|  
6vnn poaai4aHi y CLJJA. 

I

1 . e , , : ^ l
I Airort BhKophcroBylorb Ann Mou-leHHR By/u4r-lb, A n BvlroroBneHHn nlrvtx arpo6ia ia 

I

| *rr.ro, y roMy ..rNcni Ann erpo6Hnqrea KHcltorocrifixoro nnarepia.ny. B Rxocri 
I

I

I aanoaHloBaqa AnA 6erouy ,.qia6ae BhKop14croByerbcn s npoqeci 6y4ieHr'rqrea 
I

I aeronno6inannx ra sanisHvlq+Vx 4opir. Taxox fioro 3acrocoBylorb RK nphchnKy Ann 
I

I  noxpiaHoro nnarepiany, y ei l roroeneHHi 6y4iaHoro KaMeHlo i  p,nn 3BeAeHHtl 
I

I OVrarreHry. ,{ia6a:oea o6nu4toBa.nbHa nrhrKa 3acrocoByerbcn Ann 3ot}Hit-tlHuoro ra 
I

I  aHyrpiuHboro os4o6rennn. B naH4ua$rHoMy gntai lai  aKryanbHe BltKopl4craHHfl 
|

I  gia6asoBl4x aanynia i  u-1e6nn, B roMy qrcni y crBopeHHi cxop,nnoK Llt4 enenneHrie ranxia, 
I

I  noprunie i  Fta6epexHilx. B nxocri  enyrpiurHix erennenris oe4o6neHnn - xyxni,  eaHHi 
I

I xinnHar v, cronvra iH. ]
I
I
I
I

l
I
I

I
I
l
I
I
I
I

l
I
l _
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l l .  Pexrann po6orl4 ni4nPn€McrBa

3 ornnAy opieHraqi i  poAoB14u{a Ha nnicr- leei l i l  per ioH, 3 ypaxyBaHHRM i loro

xrinnarrqn vrx oco6nrasocrefi, ra nniqnril xapaxrep KoprlcHoi xonanmnr'r (4ia6aa)

npr,rlrnnaenno o4HosnninHlti l  BocbMhro gnnuui,t pexilM po6orra xap'e py' f l icnn

npoBeAeHHn aHani:y AaHhX eapiaHry noKnaAaennO: x inuxicru po6ovt ' tx 4Hie Ha

ar4o6yani  po6orra no Kopl4csi i l  xonanr,rHi  npraf innrr  p ieH op 275 AHffM Ha pix,

3aranbHy xinuxicru 4Hie ua 3Ht lTTt l  ct4nKoro po3Kpr4By -  360, 3aranbHy xinuxiCru

4Hie Ha ei4npar- l roBaHHf cKe.nbHoro po3Kpl, lsy -  510+320 (EBP + rpaHcnoprHo

HaBaHTaxyaaauHi po6orra),  3aranbHy xinuxicru 4nie na cKpenepyBaHHfl  poApqoro

urapy rpyHry - 108.

3nn n Jhacr Nl aorvv. f l ian nc Aara

Pospo6. Pexrnn poborh

ni4nprenncraa

.flir. Apx. AKpyur i B

flepeoip. 9

PeueHs.

H. Kourp.

3arBepa.



l l l .  Bupo6Hhqa norylKxicru ni4nph€McrBa

PoapaxyHox pivHoro o6'enny xoprcHoT Kona/lilH14, u{o Bil,qo6yeaeruCn :

i l '  5 000
Vi = #= 

" : " i "  -  1,7 000 vr3/pi r<'  K1 0'3

,{e :  [ I*  -  pivna npoAyKrl4eHicru xap'epy no roroaif i  npo4yxt-1i '

Ks - xoeSiqienr BhxoAy 6noxia (gnn xap'epia o6nraL{roBanbHoro xanneuro)

PospaxyHox o6'enny 6yta, oKony i ulnl6y, u-lo orprMy€Tbcn nonyrHbo :

V6.o,^. -  Vi * [* = 17000 - 5 000 = !2 000 vr3/pirc

Poepaxynox repnniuy icHyaanHn xap'epy :

3 '  4200000t ; :  +  -'  V i  L7000

!e  :  31 -  3anaCh  Kop14CHl4X  KonanHH :

3 i  =  h n . * . ' l n . n . ' b * . * .  =  5 0 ' 4 2 0  ' 2 0 0  -  4 2 0 0  0 0 0  r u r 3

,{e : hn.n. ' l*.n. '  b*.n. - napaMerph noKnaAy (amcora, AoB111l4Ha i u-tt ' tpNHa

e i4noa i4no)

PospaxyHox gnniHHoro o6'enny po6ir ,  npn aui t r rnaHHi crnxoro Ta cKe.nbHoro

po3KphBy :

n .cr4n. 420000
OlY;^ , . -  -  vpo3 r -  - !1 ,67v t3 fsvrYPo3'cHn'  No" 'nr t  360 '  1

Ae : Qpor.c'rr. 3aranbHhh o6'etta crnKoro po3KphBy

Q p o r . . r n .  :  h p . ^ r . '  l p . c ^ n . '  b p . c n n .  -  5 '  4 2 0 '  2 0 0  =  4 2 0 0 0 0  r t l 3

3tvtH. JIucr Nu aoryv. fl i.qrr.rc Iara

Poapo6. Brpo6nrava noryxHicrb

nignprenncrea

Ilit. APK, AxpyrLris

flepeaip 1 0

PeueHs.

H. KoHrp.

3arnepa,



Qoor..*.  2 5 2000
Y P o 3 ' c K '  

N o "  ' 7 l r t  3 2 0 ' I
787,5 u3/srvr

Ie I  Qpor.r*. - 3ararbH nil  o6'erra cKe.nbHoro po3Kpl4By

Qpo. . . * .  =  hp . r  n . ' lp . . rn .  
'bp .cun.  -  3  '  420  '200 =  252000 pr3

Heo6xi4Hicru ai4npaqloBaHHF cKe.nbHoro po3Kpr4By oKpeMhM ycrynorvr (Hv = H.*)  ra

nopnAKoM o6ynnoeneHa f ioro 3HaqHoto x inuxicrrc i  noryxHicrn.

PoapaxynoK 3MiHHoro o6'enny po6ir ,  npn Bn1o6yaaHni Kopl , lcHoi Ronanr+u:

a'-y,
rtPlK
Y R,K.

Nr r ' " - ,

17000
275 . 1= 

62 vrs f svr

A" , Ql.'}.- pivnrafi o6'enn Kopr,rcHl4x Kona.nhH rqo erago6yBa€rbcr (rvr.xy6)

BpaxoaynqLl  cneLl l t$ ixy 6noqHhx Kap'€piB Ta nor iqHy AoqinbHicrb,  Korpa cni lpaerbcr

Ha reonor iqHi ra eKoHoMir{Hi  $axropn, crBoplo€Mo 3aranbHy ra6nhL{to y nxi i l

a4i f icHroeMo Hao,{Hi l f i  Ha6nuxeuvi l  po3noAin n.r taHoBhx po6ir  Ha nepui  8 poKiB

icHyeanHn ni4npraenncrBa. [e Ao3Bonhrb Kpau{e 3po3yMirh ra ocnrHyr l4 x iA

onpaqloBaHHfl  KypcoBoro npoeKry ra cyrnicrb npoBeAeHHn po6ir  y Kap'€pHonny nor i .

PPKK.|IK 16. 14.03. I I
Apx.

l l
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lV. OcrloeHinapaMeTp}t po3Kpl4TTfl Ta chcTeMh

pospo6Kh poAoBt4qa

fl icnn npoBeAeHHR reoMerpraaa4il ra 3ara.nbnoT orlinxv poryoBvlu{a 3 ypaxyBaHHflM

$opnnra noKnaAy i fioro poamiqenHfl noK.naAaeMo npnilaant HacrynHy chcreMy
po3Kpl,lTTr - noxLlnttMvl npocl4Mh rpaHUenMr. llapannerphqHo airqnpar4roBaHHfl
no Kopl4cniil xonanrani 6y4e npoBoAl4n4cb ycrynaMil Bt4corop 2 nn (25 ycrynie
acuoro) ia enxo4onn 6noxie Ao t2 M', Barorc 4o 39 T, reoMerpvqHnMV poannipannr
(na6nraxerio) lUxflxB = 3x2x2 M MaKchMyM.

Hacrynnri l  pospaxyHoK napaMerpia poaxpraBHhx rpanruerZ lpyHryerucn Ha era6opi
aBrorpaHcnopry. AHanisyorr nonepe4Hi 4ani no orphMaHhM na6nhxeHrM
6noxann nonepeAHbo npufinnaenno y nxocri aBTorpaHcnopry xap'epu,,tth
aBrocaMocRtAA 6enA3 7540 is eaHraxoni4fionnHiclo 30 r ra o6'ennoM Ky3oBa 15.1
(19.2 nnt1. Bra6ip o6rpynroBy€rbcf l  3HaLrHr4Ml4 o6cnrannr po3KphBH vx ra cKe.nbHhx
nopig, nxi Heo6xi4Ho 6yge rpaHcnopryBarr,  ra 3pyqHt4M noeAHaHHnM
Mox.nHBocrefi r4o Ao rpaHcnopryBaHHn ai4uocHo HeBe.fl vllvlx r-linunrx nnoHoririe
xoprcHoi  KonanhHr ia  xap 'epHoro no.nr .

[Umprna ocHoB]4 poapiaHoT rpanuei nprf innaerucn pienorc urrprHi po6ovoi
nnoqaAKV,Ta AopieHtoe:

- B * I Ir  * [o * [n * 2[Io+ [" * f lz =

= 3 * 10 + 10 + L0,2 + 1,5 + 7 + 3 = 44,7 tvt

,{e : B - ruhphHa ei4oxpenulrcBaHoro nnononiry (3 rur)

l l t  -  r .uraphHa cMyrh 6esnexh nnix HrxHuoto 6piaxop ycryny ra nnou{aAKoto

Ann po3Ko.nrcBaHHn nnononiry (10 nn)

IIo - rur,rphHa nnor4aAKu Ann po3Ko.ntoBaHHn nnononiris i o6xo,nloBaHHR

6noxie (10 nn)

3ms. llucr Nq aoxyN{. f l i lnuc Aara
Pospo6. OcHoaHi napaMerph po3Kpt4Trfl

Ta chcreMil poapo6xra

poAoB14qa

l i lT. Apx, Axpyuiie

[Iepeaip. 1 3
Peueu:.

H. KoHrp.

3areepa.



nn - uvlpnta npoT3HoI qacrhHr4 (gnn 5enA3 7540 craHoBt4ra 1.Q,2 n y paai

ABocMyroeoro)
11o - wupraHa ys6iv (4nn 4aocMyroBoro pyxy 1,5 nn)
flu- wuphHa cMyrv Anfr poannir4eHHn AonoMixnoro ycrarKyBaHHn (7 nn)
[12- wupilHa cMyrr 6egnexra (3 nn)

O6'enn poapianol rpanuleT noBHoro npoQinro :
vp.^ =v; . ; i '  +v{ ; r  *u{ ; i ,  -1.4860+s22z+22sz -22374u3

O6'enn poapisHol rpanureT Ann cnntoro po3Kp vlBV :

V{.;i' - (" + Hp'cun' ' ctga) ' Hp'cun' 'Ip.cun. =
- (44,7 + 5 . ctg60) . 5 . 62,5 - 14860 rvr3

,{e :  e - uvpnHa ocHoBLt rpanueT (44,7 rn)
Hp'cun' - Bl4cora ycryny, npu euilrnanHicrnxoro po3Kpraey (5 nn)
a - Kyr yKocy rpaHueT (6Oe;

Ir.run. - AoBXr4Ha rpauureT

1000 . Hp'cun' 1000 . 5
lr.rur. = 

-- 
= 

B0 
= 62,5 rw

O6'eu pospiaHoi rpaHu:ei 4an cKenbHoro po3KpLlBy :

V;. ; :  -  (u { 11Pcx 'ctga) 'HP',K' '1p., , .  =

-  ( 4 4 , 7  +  3 '  c t g 6 0 ) . 3 .  3 7 , 5  =  5 2 2 2  r w 3

,{e :  e - rx14pHHa ocHoBh rpanuei (44,7 rn)

Hp'cK' - Bt4cora ycryny, npn euilrnauHi cxenbHoro po3KphBy (3 rur)

a - Kyr yKocy rpaHuei (OOo1

Ir.rrr.  - AOB}K14Ha TPaHulei

1000 . 11P'cx' 1000 . 3
I p . r r . : -  = - , 0 - - 3 7 . 5 r w

O6'enn poapiaHol rpauuei npi l  BhAo6ysaHHi xoplrcHol RonannHn ..

V{# - (e + Hir  .  ctsa).  Hi '  . t^.r  :
-  ( 4 4 , 7  +  2 .  c t g 6 0 " )  . 2 . 2 5  :  2 2 9 2  r w 3

Apx.

3un. ApK. Ns doxyueuma Ilidnuc Aama



.Qe : e - ul t4phHa ocHoBh rpaHuel (25 nn)
Hf,'r' - Bhcora ycryny (2 rvr)
q. - Kyr yKocy rpauulei (60e1

lr.*. - AoBlxh Ha rpa n ureT

1000 , Hi.r' 1000 . 2I ' * .= - -=  = f f  =25tv r

MiuinnanuHa AoBXl4na errqo6yBHoro 6loxy :

D  = D r * D z * D z * D +  =  5 0  + 2 0 + 2 0  + 0 , 5  = 9 0 , 5 u

le : D, - AoBlKt4H a ginnnxu ni4roroaxr nnoHoniris (50 nn)
Dz - AoBXhHa ginnnxn nepenniu-1eHHn nnoHonirie oi4 aa6op Ao nnou{aAKrl

o6po6xra (20 nn)

D3 - 4oaxrHa 4irnnKh 3aBaHraxeHHR 6noxia i  npra6rapanHn o6xony (20 nn)
Dn - 4oexhHa pe3epsnoT 4innHxra (0,5 nn)

Apx.

3un. Apx. Ne doxymenma Ilidnuc Eama



V. PogKpr4eni po6orr4

AHanig napannerpia nory)r{Hocri ra xapaKrepy po3Kpt4By Aae 3Mory npuilunru

nacrynHi  cxeMr  e i4npaqroBaHHf ,  a i4noe i4Ho,  chnKoro  i  cxe lunoro  po3KphBy:

- cunxi po3KpueHi nopodu ei4npaquoByBarhMyrbcn oAHr4M cyqinuHrann ycrynoM

(Hv=5 nn) uranxoM eKcKaBaqiT (eraf innanun) Ta nepeMirqenHn aBrorpaHcnoproM

- cxenaui po3KpueHi nopodu ei4npa4uoByBarhMyrbcff oAHt4M cyqinuHrnn ycrynoM

(Hv=3 nn) urnnxoM nonepeAHboro pi lxneHHfl  (npoee4ennn EBP ra BP),  excxaeaqiT
(eni l r tnaHHn) ra nepenniuqeHHn aBTorpaHcnoproM. Bi4nocno 3HaqHa noryxHicru

cKenbHoro po3Kpt4By yHeMolKnvlnre f ioro cynyrHfo erTnnxy pa3oM is KK ra

craBhrb y Heo6xi4Hicru erp, ineHnF oKpeMhx er4ia i  Qponry po6ir  u{o Ao f ioro

ai4npaLlrcBaHHR. Bapro 3ayBalKrrLr,  TaKolK, nniqnraf i  xapaKTep AaHHX nopi4 xorpnh

o6ynnoanne npNfiunrrn aignoai4Hr/x onrhMa.nbHhx napaMerpie 5BP ra BP

Oxpinn L{boro 6yge :4ii lcnrcBarhcn 3HflTTR uJapy poAroqoro rpyHry noryxHicru

RKoro npuilnaro piaHorc 0.5 nn

Mexauisaqirc poaxpvll+ux po6ir 6yge :4if icHroaarh Hacrynuuil KoMn.neKc rexHixr,r:

- ri4paaniunuit eKcKaBarop Cat 326 DzL
- aBrocaMocKr4A 5enA3 7540
- r i4pasni ,auuia cannoxi4n uh 6ypoarf i  crauox Sandvik DC120
-  c K p e n e p  C a t 6 2 7 H

TexHi, l  Hi  xapaKrepvcrvlKr ra rpa$ivHe ao6paxeHHn xoxHoi MauJr4Hr4 Haee4eni

gani.

3mn. JIucr Jtfc aoKvNa. l l i annc Aa'ra
Pospo6. Poaxprani po6ona ,flir. AoK. AKpyu iB

Iepeeip. 1 6
PeueHs.

H. KoHrp.

3arBep!.



Puc.2  Cat326 D2L

Ta6n.3 Texni.{Hi xapaKreohcrrxr Cat 326D2L

!arryn
Cat C7.t  ATAAC ia npnnnrnn BnphcKoM ra po6oLthM o6'€MoM 7.01

n

floryxnicru 145 xBr (196 x.c.) 3a ISO 14396

06'enn KoBlua
L.33 nn' (is pyxonrrp, crpinoo i KoBuJeM Anfl oco6nhBo rRXKt4x

yMoB excnnyarar4ii)
Tpreanicru
po6oltoro

qhKny
12c

[a6apr,rrHi
poannipr 3.1 x 3.2 x 10.05 (B x tU x A)

Maca 28.5 r

LU er,rgxicru
noBopory

naarSopnnra
9.6 o6/xa

Maxcrnna.n bHa
rnn6una
K O N A H H R

6.8 nn

Apx.

3un. Apx Ne doKyMeHma llidnuc Aama
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Puc.3 5enA3 7540 is BKa3aHrMn ra6apnrnnnnr posrvripamra (rvrrvr)

Ta6n.4 TexHiqHi xapaKrephclaxN 6eaA3 7540

,{snryn nM3-240n M2

floryxHicru 309 xBr

O6'enn Ky3oBa 15.L nn3 reoMerphqHl l i l ,19.2 m3 3 uanKorc (2:1)

Ba Hraxoni,qfionnuicru 3 0 r

<Dopnnyna rpaHcnniciT 5+2

Maca 22.6 t  cra HAa prna, 52.6 r  noBHa

Maxcrnna.nbHa

uar4xicru
50 xnn/roA

Pagiyc noBopory 8.7 nn

Apx

3uu. Apx. No doxyuenma Ilidnuc ,Qama



Pnc' 4 sandvik Dc120 ig exagaxrnn u ra6apnrnnrvrr posnniparvrra (rurvr)

l - i4ponepS
oparop

Tnn HEXl
fl iannerp r.unypia 22-45 r,ar,a

Po6or1uil rwcx 100-160 6ap
Llacrora yAapy 82 l-rq

l-loryxnicrb yAapy 5.5 xBr
f lpo4ysannn noairpn

Crpina DB L20 is  l=3.8  ̂

+/- 43 rpaA.
[ loaopor

ctpinvt
BNcora

:a6yplcaan
Hfl

+2.2 r tn /  -4.0 nn a 6oxosonny i  nepeAHboMy HanpnMax

Dc 120 ia npo4yxrhaHicrro 5 nn3/xa. ra npou-tero $inurpar4ii '4.g nn2

4-xonicnrf i  nprasi4 is nHeaoxo.necaMh ai uem4xicro nepenniuqeHHn
3.5 xnn/ro4

Crcreua
nunoBnoBn

HCBA H Hfl

Xo4oea
LIACTi l  HA

Ta6n. 5 TexHiqHi xapaKrepr4crrxr Sandvik DC120



!arryH Cat@ C9.3 ACERT"

floryxHicru 216 xBr

06'enn 6ynxepa 18.3 nn3

Honn iHanuHa
Ba HTaxon i4fionnnicru 26r

Maxcnnna,r tbHa
rnu6uua p iaaHun 315 nnnn

Maca 57 r  craH4aprHa sonniHaauHa

MaxcrnnanbHa

uen4xicru 54 xru/rog

[a6a p rarr-r i poanni pra 4.0 x  3 .56 x  15.5 (B x  tU x  A)

Prc.5 Cat627H

Ta6n. 6 TexHiqHi xapaKrepilcrnxu Cat627H

Apx.

3un. Apx. Ne )oKyMeHma Ilidnuc Eama



Ha ocHoei rexxit{Hl4x xapaKTep ncraK Ta nprfixnrux cxeM ei4npar4roBaHHR
npoBoAhMo noc/tigoennil po3paxyHox ycix po3Kpl4BHrax po6ir. V nepu.ry qepry -
cunxnil po3Kpt4B.

TexHiqua npoAyKTr4sl-{ icru eKcKaBaropa no cHnKoMy po3Kpr4By:

ncnp _ 3600Ekek3 3600 .  1 .33 .  0 .95 .  1 .1I re *c . te " .  - -1 ;=T  =  364u3

,  Ae E = 1.33 nr ' -  enn" icrb KoBlua eKcKaBaropa
k. = 0.95 - xoesiqieHr excxaeaqi i  nph po3po6r4i nirqaHrax nopi4
ks = 0.9 - xoe$ir4ieHr sa6o0
Tuo = 1-2 c - rphBanicru po6ovoro qhKny eKcxaBaropa

3nn iH Ha n poAyKTl4 s H icru

nllLrn, = |I:If..,"". 'Tr, '  k":364- B . 0.s5 - 160]. tur3 f srut

,  Ae K, = 0.55 xoeSiqienr BhKopl4craHHR eKcKaBaropy npn rynrxoai f i  no4avi
aBTOTpaHCnopTy Ao Hboro

Tr, = B toAttl - rpreanicru po6ovoT sA iHl,l

Heo6xi4Ha xia uxicrb eKcKa Baropia

r iHe = K'"n 
45 

= L '2 '  
1601 

= 0.84 = 1 uryma

, Ae kr.n - xoeQiqieur sanacy

Tprnanicrb 3aBaHTaxeHHff  caMocKhAy ra i f  ganexnicru ai4 o6,enny Ky3oBa
T,n 1.38
=  -  -  1 . 2 3
kn 1. .1.2

Q n  3 0' *  =  =  1 . . 5 6
vo 1_9.2

L .23  <  1 .56
-  vo.kr .o. fu 79.2 .0.?
f s a s =  = o  = 3 x B ,



Tnoo= 60.(-L=^6 + 
L" 

*  
l *"n ' rp 'u.*

\unop,za6 vrop.u unop.xan.rp.ucr.

10.465 0.7  ,  0 . IzS 0.1  2  r= 6 0  
|  u  - ; - ' - * s o  - * ) =

Ae lm = 1.38 t/rvt3 - qinsHicru nopo4t4 po3Kpt4By
kp = L.12 -  xoe$ir_t , ieHr po3nyueHHff  nopoAtz

Qa = 30 T - BaHTaxoni4fionnsicru aBrocaMo ccnAy
Va = !9.2 nn3 - o6'eM Ky3oBa aBTocaMo cKnryv
ksep= 1'15 - xoeSirl ie'T 3aBaHTalKeHHfl caMocKr4Ay 3 Bepxon (r.re BpaxoByerbc' aAx(e

ennHicru aBToCaMOCKVIA{ OApa3y nprfinnaerbcfl (3 Uanxoo>)
kr^n = 1 ' .1 '  -  xoeQi4ienr HanoBHeHHF KoBrua eKcKaBaropa nicxonn
t, t= 0.2 xB -  TexHivua rpreal icru \nKnv eKcKaBaropa
E = L.33 u3 -  ennnicrb KoBrua eKcKaBaropa

Tp ra eaa icrb pyxy a Broca Mo cKt'Ay (aa ea Hra xe H h M, n opoxn inn, sa ran uu a )
/ I

T."u = 60 (-b^6-+ -t* + -tKan.rp.Bcri * 
lnia.aia. 

* 
l"ir"", 

\ -
\7saa.sa6 Uzas.s 7sau.xan.rp.ncx. ?saa.ni4.ai4. ur^r,"ro"* ) 

:

_ rA 10.a65 ,  0.7 ,  0.1,25 0.1 2 r= b u ' t  
r g  * n *  

t e  * r e * r r , )  = B x s

l r
_L 

!ni4.ni4. 
,  Laigean

T  + -

7nop.nig.ei4. Unop.ni4nan

6 x e

, A€ Lsro = 465 M - AoB}KnHa wnnxy aBTorpaHcnopry y sa6oT, nKy Ml4 npvti lunnu pianoro
75% eip,cyM14 wt/lpv1Hh ra AoBlr{ vlHu po3Kpr4BHoro ropz3oHTy Kap,€pa
L.r= 700 r 'n-  npui luatuf i  HaMil  cepe4ni f i  u.nRX aBrocaMocxr4ie Ha ei4aani
Ln.n.rp.r .*  = 125 M - AoB>xrna xaniranuHoi rpanureT no ecxprui
Lni4.ai4. = 100 M - AoBH{rHa ni4'Tsuoi 4oporra 4o ei4aany
Lai4aar = 2000 -  AoB>xhHa rpaHcnopryBaHHF po3Kp14BHrax nopi4 4o aiAeaay
u -  a i4noei4Hi rrJBr4AKocr i  pyxy no Bhr4eHa3BaHhM 4innHxann

Tpy" = Trr" * Tnop = B + 6 = 14xe
9ac masespia a erocaMocKhAy

rr :  f ,pose.r  *  f r"u.r  = 35 + 20 :  55 c :  0.92xs

, Ae fposa.ru = 20 c -  Tpi lBanicru nnaHeepie npi l  po3Banraxenui

f r"r . ,  = 35 c -  rpraanicrb MaHeapir  npra gaaaHraxeHFti



Tpreanicru perZcy aBrocaMo cKtlAy

&  
-  f p o r " u " " u * . " " "  *  t * * t p y x *  f r u ,  =  1 *  1 4 + 0 , g 2 +  3  =  1 9 x e

Kinuxicru aBTocaMocRtAAiB, nxi nnoxyru e$exru BHo Bl,lKop14croByB arncfl B KoMn.nexci is
oAH14M eKCKaBaTopoM

Np, " .=  ?=+=7u , ry r<' t=^" 3
[lpo4yxrraaHicru aBrocaMo clvlAv no nopo4i

o -  - y J } , . ^ ' k u  
' ( ? ' , '  -  r p . n . )  -  6 0 ' 3 0 ' 0 . 8 5 ' 0 . 7 s ( B  -  1 )va -  :  : 4ZZ .Bv r3 f z r r t

, A€ Qa= 30 r - BaHTax{onigfionnnicrb aBTocaMocKt4Ay
Kr= 0.75 -  xoeSiqieHr ahxophcraHHn MauJt H.4 B Ltaci

K,.n.= nrEyu/Q.= 1,4.4.1, .33.1.3g/30=0.g5 xoe$iqieHr BaHraxoni4i lonnnocr i
aBTOCaMOCKtAAY

N1=V^/E=19.2/1'.33 = 1,4.4 - xinuxicru xoeurie eKcKaBaropa, u{o ennir4yrorbcr y xyaoai
caMocKhAa

To.n= 1 roA -  rpreal icrb pernaMeHrHhx nepepB y snniny

Ki luxicru aBTocaMocxragie Heoxi4Hrax Ann ga6esneqeHHfl  norpi6Hoi noryxnocr i  no
acxpr ul  i

o".rl,n 1167
fla = 

,)" 
= 

4or= 
2'7 6

lHaeHrapHr f i  napx  aBTocaMocxn4 ie

Ni""  =?= '#=4uryrcu

,  Ae r- xoe$iqieHr rexHiqnoi roroaHocri  napxy

Toxum quuou dnn eidnpoupeauun cunxoeo posxpuev go eusuaqeuv xinaxicma duie
nona docmqmHbo 6vde MexqHi3oeoHo|Knopup - L eKcKoeamop + 4 caMocKudu.

Apx.

3un. Apx. Ne doxyuenma flidnuc ,Qama



Pospaxynox cKenbHoro po3KphBy BhKoHy€rbcn y ABa npnhornu. I lo-nepule

BcraHoBneHHfl cxeMh EBP ra BP i xeo6xi4Horo 6ypoeoro o6na4xaxxn. f lo-4pyre -

po3paxyHox ehfin anbHo-HaBaHTalKyBarrbHr4x po6ir, xorprafi 3a MeroArKolo noeHicrlo
axanoriqxrfi po3paxyHKy cunxoT ecxpur.r.ri, ane 3 BpaxyBaHHf,M ei4noei4Hrax
xoeQiqienrie 4nn 6inuur nnir4noT ra a6paauenoi ripcuxoi nopo4r,r.

f lapannerpra npoBeAeHHfl EBP ra BP BcraHoBnoprbcn 3a ta6nnaaur, v AaHVMvl
MeroAi lqHoro nnarepiany. Heo6xi4Hi go4arxoei  napaMerpr A f l  po3paxyHKy
npoAyKTl4eHocri 6ypoeoro o6na4HaHHn BcraHoBnlorcTbcfl 3a LonoMorolo
nponopr- l i i lHoro s i4HotueHHF ra 3anyL{eHHn Sopnnya po3paxyHxy 6ypoeoT rexHixra.  [1pra
l-lboMy BpaxoByerucn na6nvn<eHa nnir4nicru cKe.nbHoro po3Kphey a 10-L2 ogynu4t la
uJKanoto f lporo4unKoHoBa ra,  3a nnoxnheicrro,  MaKchMa,rtuna yniQixar4in 4iannerpie
u.rnypia is 6ypoer,rnnra po6oraMr no xopracni f i  xonanrni .

CryniHu
poapo6xr
cKenbHoro
po3Kp14By

=

E

F
L)

ro
F
o
s

r

: =r =
(J

E

ft

BenhqhHa

ue4o6ypy h
Ao

noxpiani
nepuoro

er,r4o6yeHoro
ycTyny, M.

Cepe4nn
BhTpaTa

6ypinxn Ha
L00 nn3

ni4ipeano-ro
cKe,nbHoro

po3Kp14By.

Xapaxrepvcrlt*a
na pannerpie
eu6yxoeoro

ei46raeanHfl cKe,nbHoro
po3KphBy

Cxnagnuil

v
poapo6qi

1 .5

2

40 h=0.3H 70...80

f ' l i4pnsanHn rpynh

uJnypoBfix

nopoxoBt4x sapn4ie a

ei4crannrc nnix

lunypaMh 0,8.. .1,1- nn.,

BhTpaToto

nopoxy 350 r/nn3

,  iH i r l ioaaHnn

ene KTpo3a finna.{a AAh
Ta6n.7 Xapaxrepncri lKh onruManbHhx napamerpie er6yxoenx napannerpie cKe.nbHoro po3Kp14By

Apx.

3uu. Apx. Np doxymenma llidnuc Eama
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Brxi4

nopoAt4 3

oAHOTO

urnypa, nnt

Ba ra

3apnAy B

urnypi,  xr

Brrpara

nopoxy

na 1 nn3,

K T

06'ettau

6ypinHn

na 100

M3, M

t2-20 3 40 L L 2,5 3 1,8 0,6 83,5

Brxo4nvr 3 L{boro, saranuHi o6'ervu 6ypiHHn 6y4yru craHoBr4Tkl:

r  _V*p 'V6r ,  252000 '  83 ,5
Lsar : 

100 
= -Jb' - - 2I0 420 rvt

Maca neo6xi4noT er6yxiexn

Ta6n. 8 Flapannerpu BBP

f f lsar.ah6yx.= 252000.0.6 = L51 200 xr

3nniHui o6'ennr 6ypiHnn (npr apaxyaanni,  u{o Ha npoBeAeHHn 6ypoerax po6ir
ei4eo4rarbcfl y 2-3 pazu 6inurue s,vlir-r .{hnn Ha HaBaHTaxyBanuni)

_ Lr* 21.0420
Lr* = 

"r* 

= -m- - 41'3 wf zvr

Ana HacrynHoro po3paxyHKy 6yposoi rexHixr Kop14crye MocR eunipnvHrnnr
$opnnynaMn 3a MeroAt4qHilMr4 BKa3iexaAnh - <[opHure Ma[xrHbr> Sopncoe A.M.

3nniuna npoAyKrl4aFricru 6ypoaoro o6na4HauHn (sandvik Dc120)

6 r r n

Q J { n ' = v ' T '  k . n . n r .  - 1 1 7 . 5 . 8 . 0 . 5 5  = 5 1 7  v f s v r

, Ae v - uer4xicru 6ypiHHn, nnnn/c

Apx.

3un. Apt<. Ne doKyMeHma Ili0nuc Aama



T = B FoA -  rpreal icru gA iHh
K.*.n.  = 0.55 -  xoe$ir4ienr eKcnnyaraqi f inoro BhKop14craHHfl  6ypoeoro o6na4HaHnn

1 , 2 5  .  A . n u  I Z S  . S 5 0  .  8 21 1  =  "  = - - I 1 , 7 . 5 v t w / C-  
d 2  , P *  4 0 2  . 3 0

, Ae A = 550 .{x - eHeprin yAapy
Nv = 82 Hz - qacrora y4apie
D2 = 40 - 4iannerp unypa

Heo6xi4Ha xiauxicru 6ypoerax MauHH 3 ypaxyBaHHRM xoe$ir4ienry sanacy (1.2)

L^M I ^ 41'3
T L 6 *  =  t . 2 .  ;  -  I . 2 .  t 1 - ,  _  0 . 9 6 _  1  r u r y r c a

o " v v  5 L /' (  3M

Toxuu ,uuorv dnn eidnpou,oeourn ecaoeo o6'erwv 1vpoeux po6im so eugw.
KinbKicmb dHie HqM docmamuao 6vde sodinmu oduu eidpaeniquuil covtotidnud
6vpoeu8. cmonox Sandvik DCl_20

Ana crBopeHHff TexHo.rtor i . lHoT cxeMh ei l f iA aHHR TaKox o6paxosyenno 3HaqeHHR
uupttHvt i eucotu po3Bany ra [uilp14Hh eKcKaBaropnoi 3axoAK14.

LlJrpuHa po3Bany (aa orqnopnAHoro ni4praeaHHn)

A o A "  =  K u  .  K p  .  H y .  J q ,  
=  4 .  1 , . 3  . \ f f i  -  9 . 2 9  v t

,  Ae Ka -  xoeQiqienr,  r4o xapaKrepr,raye nigpheaelnicru r ipcuxr,rx nopi4 (xu -  2,5+3;

3,5+4;4,5+5,5 ai4noai4n o Anfr .nerKo-,  cepeAHbo- Ta BaxKoni4praeaeMhx nopi4);
Kp xoeQiqienr, r.t4o BpaxoBy€ Kyr Haxilny cBepAnoBrH Ao roph3oHry, pienuil

K ,  = r + 0 , 5 s ^ r ( % - " ) ,  A n a  B e p r h K a n b H h x  c B e p A n o B v l H  K p = t ;

qp - nvroMa BhrpaTa BP = 0.6 xr/nn3

IIJrprHa po3Bany 3a 6araropnAHhM KoporKocnoeinuHeHLlA ni4pnaanHnnn ( is
po3paxyHKy Ha 3 pn4ra)

A  =  K s . A o o "  +  ( r o  -  1 ) . b  -  0 . 8  . g . z g  +  ( 3  -  1 ) . 1  - 9 . 4 3 t v t

Apx.

3uu, Apx. Ne doxyuenma Llidnuc Eama



Ae Kd - KoeQiqienr AanbHocri ewxugy ni,qipsaxoT nopogra, l4o 3a,rtexhrb sig vacy
cnosinuHeuHR nnix pnAaMh :apngia ra npraf inna€rbcn e iHrepeani  0,8- j - ,0.

b - ei4craHu nnix unypaMh = l- nn (nprafinnaerbcn rJ-lo a=b ga KBaAparHoro cirxorq)

Brcora po3Bany 6yge craHoBt4rr  0.8 ai4 arcorr  ycryny

B p o s  =  0 . 8 ' h y  =  0 . 8 ' 3  -  2 . 4 t u t

LIJrprany eKcKaBaropnoi  3axoAKr4 nprf innaenno pienoo pagiycy qepnaHHfl  Ha piani
crof lHHs (7.8 nn)

Pospaxyxox ehiln anbHo-HaBaHraxyBanbHtx po6ir AnF po3phxneHoro y xacni4ox
EBP cxenbHoro po3Kpt4By axanoriqnnfi raxoruy )K po3paxyHKy AnA cun1oro, ane 3
ypaxyBaHHnM ei4noei4nnx xoeQiqienrie i gHhxexoT ulau4xocri pyxy
aBTocaMocxll4ie.

TexHiq Ha n poAyKTt4 eH icru eKcKa Baropa :

ncKD 3600Ekek3 3600 .  1 .33  .  0 .65  .  0 .8ll.*f.".". = _-1;- = 
T 

- 207.48 rvr3
. q p

,  Ae E = 1.33 nn'-  ennnicrb KoBua eKcKaBaropa

ku = 0.65 -  xoeQiqieHr excxaear4i i  npr po3po6r4i  cxenbHhx nopi4
k, = 0.8 - xoe$ir-4ieHr sa6olo

Tuo= 12 c -  TphBaricru po6ouoro Ll i lKny eKcKaBaropa

3nniH Ha n poAyKn4 eF{icru

i l l l f .r '  = |I:[:..,.". 'T,, '  k" = 207.48'B'0.55 - 9i.3 vrs f svt

,  A€ Ku = 0.55 xoeSir-{ ieHr BHKophcraHHfl  eKcKaBaropy npv rynrxoei f i  no4aui
a BTOTpaHCnOpTy AO H bOrO

Tr, = 8 roAVH - rprasanicru po6ovoi sA iFul

Heo6xi4na xin uxicrb eKcKa Baropia

Apx.

3un, Apx. Ne doxyuenma ITidnuc flama



, QBU;..*'. 787.5
71i'n : kr"'ffi = t.2 

913 
- 1.03 = 1 ruryxa

t  t eKc .3M

,  Ae k.rn - KoeQiqienr sanacy

Tpraaanicrb 3aBaHTaxeHHR caMocKhAy ra i i  sanexHicTb BiA o6'enny Ky3oBa
v- 2.2

T _ L . L
K n r

a^  30' u  -  _  1 . 5 6
vo 1,9.2

2 .2
vo.  ku"o.  tu r9.2 .  0.2

cga" = 
tff i  

= 
0.9 .og. 1J3 

= = xB

Ae lm = 2.2r/rut3 -  u l inunicru nopoAl, l  cKenbHoro po3KphBy

kp =  t -  xoeQi r l ieHr  posnyueHHr  nopoAh

Qo = 30 r  -  BaHraxonigi lonnHicru aBrocaMocKhAy

Va = !9,2 nn3 - o6'eM Ky3oBa aBTocaMo ctl,vtqY

keep= 1.15 -  xoeQir l ienr 3aBaHralKeHHff  caMocKhAy 3 Bepxonn (He BpaxoBy€rbcf l  aAXe

ennHicru aBTocaMocKt4Ay oApa3y nprailnnaerbcn (3 uranxoro>)

k"^,  = 0.8 -  xoeQiqieur HanoBHeHHR KoBLrla eKcKaBaropa

tu= 0.2 xB -  rexHivHa rpraanicru L{hKny eKcKaBaropa

E = 1.33 nn3 -  ennnicrb KoBuJa eKcKaBaropa

Tpr ean icrb pyxy a BTocaMocKt4Ay (aa ea nraxe H hM, nOpoxu im, aa ran uua)

rF ,-  r \  (  LTu 
+ 

L." 
*  

Ln,n' 'p 'utn 
* 

Lnia'eiq '  
*  

lu iau" 
\  -

l g a s = o r ' [ -  - ; - - 7 - _  _  
- _  .  ] -

\ vsae.:a6 U=u".u 'ruu.*un.tp.u.*. Usae.ni4.ai.q . Usas'si/.Bar /

10.465 0.7 0.125 0.1 2.5r
: 6 0 ' l  *  - r - - T - - *  - T - l : 9 x s

\  17 21. 1,7 18 32 /

,A (  Lsa6 ,  Lr,  ,  L*rn.rp.u.* ,  Lni4.ni4. ,  
Lsi laan 

\-
I n o p = o t ' [ _  - r -  T - - - * l :

1- nop.sa6 ?nop.s unop.xan.rp.ncx. ?nop.ni4.ni4. Tnop.ni 1zal- /

/0.465 0.7 0.1,25 0.1 2.5r
=  6 0 ' l  -  * - * - T _ * - l  =  7 x n

\ '2',2 25 30 30 45 /

, A€ Laao = 455 M - AoB;xhHa u,ngxy aBTorpaHcnopry y 3a6oi, nKy Ml,1 npt i lHAnv piBHolo

75% eigcyMr ut14pl4Hh ra AoBlKl4Hh po3Kpl4BHoro ropil3oHry Kap'epa

Apx.

3un Apx Ne doxyueuma Ilidnuc Aama



HHF po3KpABHVK nOpiA AO BiABany

Ha3BaHhM A l l l f iHKaM

* Tnop = 9 + 7 = 1'6xn

i f i  unnx aBrocaMocxn,qie Ha BiABani

oT rpanurei no acxPrui

fvl Ao BrABany

- 3 5 + 2 0  = 5 5 c =  0 . 9 2 x s

p ie  npr  po3BaHTaxeHHl

ph 3aBaHTa}KeHHl

pyx *  f r ru  = 1 *  16 + 0,92 + 4 = 22xs

eQexrraHo Bt4Kopl4croByBarncf l  B KoMnnexci is

T^ 22L : :  =  5 .5  r u rYx- 4
5 d D

. )  6 0  .  3 0  . t . 4 . 0 . 7 s ( B  -  1 )

oAl

= 602 rtr3/avr
22

aBTOCaMOCK14Ay

M A t U L l H h  B  q A C I

1..4 xoe$iqieHr BaHTalKoni4fionnnocri

KOBTXTB eKCKaBaropa,r.qo enniu4ytorbcn Y xYsoel

hx nepepe y  amiHY

ux Anfl sa6esneqeHHnnorpi6noT noryxnocri no

Lriaaa/'  = 2500 - AoBlKl4Ha rpaHcnopry

v - eignoei4ui tltBt/AKocri pyxy no e

T  = T^  pyx  ' 3aB

9ac nna neopie a erocaMocKl4AY

L.r= 700 nn - nprailurnuil HaMn

L*.n.ro.r.* = 125 M - AoB>xrHa xaniran

Lnia.eia, = l-00 M - AoB>xrna niA'Isnoi

t r = f p o = u . r * f , r " u

, 4€ tpoan.ru = 20 c - TPilBanicru MaHe

f rru.r = 35 c-rPrasanicru nnaneePie

Tpra ear icru pe fi cy a BrocaMocKl4Ay

Tp = fporur"ru*eHHfl + fM +

Kinuxicru aBTocaMocxn4ie, nKi Mo

oAH14M eKCKaBaTOpOM

N p . r . =

i l  po4yxrn sHicru aBrocaMocKl4Ay no

Q ^ =
6 0  '  q ^ '  k r . ^ '  k B '  ( \ *  -  t

Tp

, A€ Qu= 30 r  -  BaHTaxoni4f ionnHicr

Ku= 0.75 - xoeQiqieHr ehxopl4craHH

K,.n.= hr,EYr/Q.= t4'4'1"33'2'2/

aBTOCaMOCKI4Ay

Nr=V./E=19.211.33 = 1.4.4 - xinu

caMocKhAa

To.n= 1 roA -  rpneanicrb PernaMeH

Kinuxicru aBrocaMocKl4AlB Heox

cxenunii l  ecxPru:i



, 3M 787.5
-  t_.31

602

1 . 3 1

0.84
- 1.53 -2ruryKvr

i  napxy

frbHo?o po3Kpuev 3a eu3HoqeHxinaxicma dni
j ' < < n o p u > - L e x c x o e + xudu. Bs

tuuHu iE cunKuM moKo)t{'

im e Kop' t . e o3Hq.10e

u Momu xuil euennd npu f lK

i einauux q6mocoMocK Hanouxnod:

no cKenbHoMv po3Kpuev i eideau

+L sadinui cauocxudu) o6o npoeedennn 6

HmmKeHHn cunxoi' (4 sadinui oemocoucscxudu

xyaanni oqixenoT norylxHocri uapy poAloqoro

18.3  .  0 .95
: 18,1 rur

*  3 .1  .  0 . 31
nepy
penepy

OB[UA

y€ cKpenep

f t a =

lHeeHra  pnuh napK aBTocaMocxr ,q ia

na

T
Ni"u.

,  Ae r- xoeQiqieHr rexHi,.{HoT roroaH

Toxuut LluHoM dnn eidnpoupeoHHn

uorv docmamuao 6 isoea

3oveilKumu, uro piEn 2

xo6v80 Ht30uil

qepeoeicma eidnpaunBoHHfr n

id6veaemacn npocmop q6o

noporlen6He npoeedeuua po6im

i d o xoe rvn e H ux 6n o xie /rvo non i mi

xenaniil ecxpuui ma6im no cxenaniil ecxpuui ma H
qu tHwr Soptawt SuweeKo3oHozo.

PospaxyxoK cKpenepyBaHHfl nPn B

rpyHry pieHoT 0.5 rvt

p,oexrHa noxh.noro sa6oto

E . k
I _L z -

b K .

,  Ae E = 18.3 nn'-  ennHicrb KoBua cK

K.* = 0.95 -  xoeQir-1ieHr excxaaaqi i

B* = 3.1 - t l t pv+a pixyuoi KpoMKh

H.* = 0.31- ToBLqLtHa lxapy, tqo spi



,o lKHboro cKpenepa

L  550_ _ _ ; _ - B . 5 x e
'sae b5

L  550

" * =  
9 0  

= 6 ' 1  x e

aHHR rpyHry cKpenepoM Ao BlABany

nepa 3aBaHraxeHhM i  nopoxHinn, nn/xe.

f4on  =  1+ 8 .5  +  6 .L  +  0 .5  *  1  -  I7 . Ixs

1, 0,5 ra t xevnuuann i osFraqalorb rpreanicru

cKpenepa ra AonoMixnrx onepaqi f i

cTb cKpenepa

6 0  .  1 8 . 3  .  0 . 9 5  .  8 .  0 . 8
= 390.4 vr3 f sw

1.7.1

HHf l  CKpenepa

B A H H f l

7or. 42000

[.*.rr. 390.4
-  108 4Hie

e xap'epHonny noni

'  200 '  0 .5  -  42 000 pr3

nqoeo HMV 3H 6umacnL cxpene
tm 1-08 dnie.

Tpraaanicrb pyxy 3aBaHralxeuoro i  no

f -
! 3 a B  -

f -t nop

,  Ae L = 550 nn -  e igcraHb rpaHcnop

v - BrAnoBrAHr urBr4AKocTr pyxy cKp

Tpraanicru po6ovoro LlhKny cKpene

Tun :  t=un* t r r ,  *  tnop + tp

,  A€ tg .n,  tp ,  t4on p ieHi  a i4noei4no

Ha noBHeH HR KOB|. l la,  pO3Ba HTalKeH

3nninna eKcnnyaraqi ina npoAyKn4B

6 0 . E  . T r r . k u r ^ . k
[.*.*, :

Tu.p,

,  A€ kr . *  =  0.8 -  Koe0iq ieur  enxoPr

3aranuna oqinxa rpnBanocr i  cxpen

t.*p.n.py"""t"

, ge Vpr, - o6'enn poAtoqoro uaPY

Vp*, = 42

Toxurw quHoM dnn zunmmr ec

t3 eudinennn Hq ueil s



f l icnn AeranbHoro aHarl3y Pe3ynt
rpir4ranyearocri noKnaAa€Mo l-

KOna,nhHh :

- aig4ineHHfl MoHo.rl ir ie ai4 Macil l

u.nFXoM 3acrocyBa H HR anMa3Ho-K

- nachpyBaHHff  na 6noxu e i46Yei

nprasa6i i lHoMy npocroPi  Mexa

po3KnhHtoBaHHf l  3a AonoMoroP r i

-  e i4rnryeaHHR ei '^q aa6oro 6noxia,

oKony ra iHure 6yAe a4iilcHrcaarr

ysif igyru: xap'epni a BrocaMocKhA
- 3ara.nbH ni l  o6cnr po6ir no KK cxr

06rpynryBaHHRM raKhx Piurenu cr

-  nniqHraf i  xapaKrep r ipcuxoT nopo,

- p,ocroBipHo or-1iH euwirt noKa3Hl

rpir4r,rH, rrlo po3TauoBylorbcn Aol

rpir4r,rH Qopnnye aignocno Hr

po3TauryBaHHfl  M airqnocno caMhx

- nonepe4Hif i  nynKT 3YMoB/l lo€ 3

ei4oxpennneHHlo ia nnacreY

- HeBe/rhKa Bhcora ycryna (nonnr

vl .Bu

[1o4anuu.t ra il poapaxyHoK agi fr cH x

qac ,6eanocepeAHbo, 4o6Yenl

cilTyarilBHt4x oco6nHeocreil Bhl

nopoA],l.

o6yeni po6orn

rarie reol erpuaaqil poAoBl4l{a ra napaMerplB

acrynHy cxeMy ei4npar l roBaHHR xoprcHoi

y 6yge a4ificHrcearvcn nnexaHi'lHrnn cnoco6onn

IHATHOTO NVNflHHA;

rhMerbcf l  a6o 6esnocepeAHbo y aa6oT, a6o y

ri,{HhAA cnoco6onn uJ.nflxoM 3acrocyBaHHR

lpoxnrHia ;

o6xonroaanHn 6aoxie,  gasantaxeHHR 6roxie ra

cfl KoMnleKcHoto cl4creMorc nnexanigaqii a nxy

r,  KpaH, eKcKaBaroP i  naeanraxyBaq;

a1e 25 ycrynia no 2 nn xoxHrfi, 62 nn3/snniHy

yx14Tb:

qra ra if $iarxo-reoloriqni xapaKrepucrtt*t

x rpirquHyaarocr i  ra napaMerprqHicru caMhx

TarHbo 6nusaxo ei4HocHo oAHa-oAHoT (<cirxa>

reenhxi  r4 iauni  6noxn is KoMnaKTHl4M Ix

rpirqran)

{aqHy anniHny xiauxicru 6noxie,  u lo ni4nnratoTb

n (3Hocy posxoay>)

erbcn na6nnxeHo ra ni4nnrae KoperyBaHHro ni4

x po6ir qepe3 eenwxuil Qaxrrunrx Bn.nhB

ro6HN.{oro npoqecy i  xapaxrephcrl4K r ipcuxoi

3run. JIucr Ns loKyNa. fli.unrc [arc

Pospo6. Bra4o6yeni po6orn Ilir. Apx. AKpyuJ i B

llepeaip.

PeueHs.

H. Konrp.

3arBepa.



MacnBy (apaxoeyroLth KparHicru ei4cranei l

p nnononiry, u{o ni,qnnrae ai4oxpenn.neHHto BiA

xB) is o6'ennonn 108 M'. Ha4ani nnononir

2x3x} nn (lxtlJxB) is o6'ennonn 12 nn3 xoxHnil

irxonn 3aAoBonbuRru gnniHHy npo4yxrilsFlictu ra

(3anacoM)) .

iry Ha 6not<vt nepeg6aveHe 3a oAHy anniHy.

nninn. Tprnanicru 6yge o6nnexyaarvcn r inuxr

HHR Ta Qaxropanni l  BTophHHoro BnnrBy Ha xi 'q

MachBy sa6esne,{y€Tbcn anMa3Ho-KaHarHhM

as Copco SPEEDCUT (prc. 6) is 3aAaHolo

Ta6a. 9 TexniqHi xapaKrepHcrrxu At las Copco SPEEDCUT

3 ornngy Ha KaprorpaMy rpiqrny

nnix rpir4rHannr) npraf innaenno po3

MachBy, pienrnn 9x6x2 M (Ax

nop,innrrnnerbcn Ha 6 6noxie poanni

(cynnapHo 72 r,rr3\. flaui napaMerpH

sa6esneqarb Bi lnepeAlKeHHn po6ir  i

f ' lo.qir oAHoro eig,qineHoro MoHo

Bi44ineHHn nnoHoniry 3a 1.5-2

rexHi.{l-roro npoAyKTl4eHicrto o6nag

po6ovoro npoL{ecy.

llpor-1ec ei44inexnn ruononiry
p03nrntoBaHHf,M ycraHoBKolo A

npoAyKrr4eFricrlo no gia6aay 3.5 rvr2

,Qia nnerp ocHoBHoro MaxoB14

320o rpa4.O6epra n nR ocHoBHoro MaxoBkl

IJJ er4xicrb a/t Ma3Horo PixYvo
eneMeHry (4ianaaon)

Hanpa B.nfl  toi{a MaxoBLtKa, Ala

100 x/c (75 xBr),{erryH

-20o C 4o +45o CTenn n e pa ry puu\r gia naao n

PLC, PMIp,o4arxosi crcrennr

2-8 rrn2lroAilpo4yxrrahticru





aHHn At las Copco SPEEDCUT
HHR, B - roph3oHTa/tbHe ni l ,nRHHH, r  -  <cnine> nh.f l t tHHF qepe3

nypu a6o csep4noernn)

Hanpf i  MHHX ponrx ie,  nnaxoerx iB,  cr i iox

i ry ( ia po3paxyHKy Ha ABi rpaHi no t2 M' ra oAHy

' 9 + 2 ( 2 ' 6 ) = 4 2 t r z

aTHOr ycTaHoBKl4

-  3 .5  .  B '  0 .8  -  22.4 Mz /3M

s

PNc .  8  3oHn

a - ni4 KyroM 90o rpa,q., 6 - rapisaHHaf onnnw
orsopr (

% %*@ w
Prc. 9 Bapiaxrn Br,rKoH

3araruna nnou-{a

18 nn2)

pisy o4noro MoHo

Sro".ois. =

3nniH na n poAyKTl4 enicru anMa3Ho-Ka

Q a n . K a H . _ v . T . k "



,  Ae v - ulBl4AKiCTb nh.rl f iH Hn, Mf rcA

T = B roA - rprsanicru sAnil-1il

K.n.n, = 0.8 - xoe$ir-1ieHT eKcnnyararl i f iHoro BhKOpl4cTaHHfl O6na,qHannn

flpr,rfinnaenno xinuxicru ycraHoBoK

n poAyKrheHocri. To,qi nponop4ifi Ho:

pieHoto ABoM, HecraLten sA iFl l- loi

qan.KaH. _ 22.4 . 2 - 44.8 rv{ fzvt

Taxuut quHoM dn txpemnenup mononimis-

mamHbo 6 odinmu dei onumHo-KqHofttui vcm tlas

Copco SPEEDCUT

O6rpynryBaHHr r i4poxnraxoBoro cnoco6y no4iny nnononiry na 6noxr 6aayeTucn Ha

noHRTT|  (3HOCy pO3KOnyD'

*

prac. L0 OnrrnnanuHi ynnoer,l aigxony moHoniry (6noxy) ai4 nnacrey ri4poxnrHamu

L- aeprnxanuHa rpiuqrHa; 2 - nnor{a sigxony no unypaM npo6ypeHrann crpi ' txoao; 3 - nnoqrHa eigxoly; 4 -

n.nacroBa rpiqr,rua; 5 - einsHi nnou-ll4H14 ofo.neHHR



[loHnrrn (3Hocy po3Kony)) RB.nFe co6oto yrBopeHHr 4iaroHanuHoro 3Kony,

HanpaBneHoro niA KyroM Ao nanniqesoT nnouqrxr ai4xon11 npi l  r i4poxnruoBoMy

cnoco6i si4oxpenn.neHHn. l- le norpe6ye o6fpyHryBaHHn rpaHhvHoT ehcorr nnononiry

eip,xony. V nauonny BhnaAKy qn Bhcora o6nnelKyerbcfl Bl4coloto ycryna/ nKa B cBoto

Llepry o6nnexyerbcn cirKolo n/tacroaNx rpiqnn (2 nn). [ lopiaHrcroqh AaHe 3HaqeHHR i3

HaBeAeHHMh npi lKnaAaMh no iHr.uhM poAoBl4t{ann 6noqHoro KaMeHro (pr,rc. 11), a e

nepu1y qepry Hac qixaarru cninq uqat<uit  ra6po-uopttr qepes neaFli  Sisraxo-reonori ' lHi

cxoxocri  ia 4ia6asoM, MoxnvBo zpo6utvt BhcHoBoK npo 4oqinuHicru BhKopl4craHHfl

r i4poxnranie Ha HauoMy po4oerqi.
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prac. 11 3alexnicru qacrorh 4iaronaluHoro 3Kony KaMeHlo Z aip,avtcotu nnononiry poaxony h

a - KopHhHcuxui l  rpaHir;  6 -  ronosLlncuxvt i l  na6pa4Oprr;  o -  cnin'r l lqoxnf i  ra6po-Hopl4r;

1- -  4axi  npoMilcnoBnx er ' rnnipia; 2 -  pospaxyHxoei 4aHi



flnn no4anbtuhx po3paxyHxie nprafirvra€Mo Hacrynxi eraxi4xi 4ani:

1. 3nniHHa npoAyKrl4eHictu, no $axry, craHoBhraT2 r'a3

2.3aranonn nprailnna€Mo 5 6noxie Br3HaqeHoro rhnoposnnipy (.[,xLJJxB = 2x3x2 rvr)

3. 3a yMoB neo6xignhx nnou{rH ai4oxpeMneHHR 3ara/ lbHa nnou-l14Ha BiAKony 6yge

craHoBr4rra 88 nn'. Ue qilcro Qopnnyerucn ia po3paxyHxy 6 rpanefi no 6 rtn2 (2'31 , +

rpanefi  no 4 nn2 (Z.Z) i  6 ni ,qpienrax rpauei l  no 6 nn3 (2'3).  f lprxrrag era6ipxoafix nnou-[hH

po3KnhHroBaHHR ao6paxenui l  na ecxisi  (puc. t2)

4. Excnepi lMeHTa,rtbHo BcraHoBneHo, rqo onip BhBepxeHrx nopi4 npr ei,qxoni nneHurafi

Hix nnexa nnillnocri Ha po3Tnr e3-7 paa. Bi4noai4Ho prna gia6a:ly 6r;o*on, = 55 M[la'

5.  3a sHa.{eHHRM 6eianory npni lnnaenno r igpoxnhHoBy ycraHoBKy , r [ap4aD Thny SPGV-A

puc. tZ EcxisHe ao6paxeHHn sn6ipxoerx nnoqnH ai,qxoay 6noxie (po:mipr exasaHi e nerpax)



l laparuerpu SPGV-A

Pogxonpea.nbHe aycrnnn, xH 6270

Beah.{ i lHa po3cyHeHHR u{ lqoK,  MM t2

Po6o..rhx rl4cK y crcrenni, M[-la 50

[ lapannerpr urnypia, nnnn:

.Qiannerp
Mininnanuna rnvt6vtna

40-45

650

M a xc n nn a,n b H a x in u x i cru n i,q' ep,u a n ux xnuHie 5

XapaxrepAcrvta Hacoca Atlas Copco

Trn 4erryHa MZF42

f l  oryxuicrb ABilryHa, xBt 3.4

I-l pogyxna eH icru, n/xe 5 .3
Llacrora o6epra HHn, o6f xe 2350

06'enn pe3epByapy, a 5 .5

l-a6a prarHi pornnipra (r{xuJxB), nnnn 1180x650x730

Maca,  xr 31  +  113
Ta6r. L0 TexHiqui xapaKrepf icrrxr SPGV-A

f lnou1a ei4xoay Ha oAhH 3aKnaAHili l  xnnu

/  nu \  /  5o '0.22t
S ,  =  t t .  (  t  + + l  =  1 .  { t  +  "  =  ; : -  |  :  I . 2 r u f

\^  6u ianony .  1 , /  
-  

\ -  1  '  55 /

,  Ae K = I  -  xoeQiqieHr aniaorponHilx BnacrrBocref i  nopo NA npv ei4xoni 3a HanpRMoM

Ha ilxpa rqoi poexon toea Hocri KaMeH rc

f lnronnr Be.rtn.'t i lHa ocna6nenHn nnou-il4H14 po3Ko.ntoBaHHR AoAarKoBl4Mt4 unypaMh

z . d  5 5 , 6 . 0 . 0 4
U =  

S  
=  

L 0  
- 0 . 2 2

,  Ae d = 40 * 4iannerp unypa, MM

S = LO nn'- nnou-1a ei4xony (Ha o4r,rH 6nox 4ei rpani no 4 i  6 *t)

CynnapHa AoBlKhHa nocna6nrcloqhx urnypie npo6ypeHhx B nnou{i  poaxony

ApK,

3un. Apx. Ne doxyuenma flidnuc Aama



M 5
Z - - . h K : - . 7 . 1 = 5 5 , 6 t n t

A  0 . 1 8

, Ae M = 5 M -  cyMapHa AoBlKhHa niHi i  BiAKony

A = 0.18 M - Kpox 6ypinHn nocna6ntolor{r4x unypiB. l lpuhnatuit is po3paxyHKoM

.l6i lutueHHfl  Ha 35% sa yMoBl4 3acTocyBaHHn noTyxnr,rx r i4poxnhHie.

h = 2 M * rnv6hHa unypa. l - lpuf innra HonniHa,nbHoro Ao Bl lcoru 6noxy, ane no $axry

6yAe Marh HepisHonnipne aHaveHHff  qepe3 3acrocyBanHn ennnipt l t lHo BhBeAeHoi cxennr

6 y p i H H n .

K,. .  = 1- xoeQiqienr nepianonnipnocr i  o66yptoBaHHfl

Kinuxicru r i4poxnrHia 4nn ei4xony

L . H
f t k =  

S ,

,  Ae L = 5 nn -AoBXhHa si4xoly

H = 2M - Bl4cora nnoHoniry ai4xoay

5 . 2
U = B ' 3

IIITYK

3nninna eKcnnyaraqif iHa npoAyKrl4aHicru r i , .qpoxnrnoBol ycraHoBKh no nnoL4i nosepxHi

eigxony

s, 60 . .so' T '  l t ' n  6 0 '  1 ' . 2 ' B ' 0 . 7 '  5
- 96 wrz f zvr

f p  +  f x  * tnep  * t4on  3  +  1 .5  +  1 .5  +  15

,  A€ f l  
-  5 -  Lrhc.no r igpoxnruia e ycraHoaqi

t  = 3;  ! ,5;  ! ,5;  15 xe -  qac po6ovoro,  3BoporHoro xoAy r inqpoxnrHie,  nepecraHoBKl4

K/u4Hy ra AonoMixHrx onepar-1ifi

V= 0 .7  -  xoe$ i r l ieHr  ehxop l4craHHn ycraHoBKh e  qac i

3rvinno eKcrul iituo npod Htcmb unKaM sodoeonaune duao

npuilunm dvxmueui no eidxon M, moM dnn

e3neqeHHfl e HUqUX nom ittr,toenao odn el uie

<AqpdoD SPGV-A

ApK.

3un. ApK. Ne joKyMe4ma nidnuc Aama



Pospaxyxox neo6xi4nnx o6'ennie 6ypoer'rx po6ir npoBoAt4Mo 3a axaaoriep Ao

6ypoerax po6ir no cKenbHoMy po3KplrBy, ane 3 ypaxyBaHHRM s6inuuexol nnir4xocri

nopoAr (P*=45) ra s6inuueHoro xoeQirlieHra eKcnnyaraqiilxoro BhKopl4craHHF

6ypoeoro o6na4naxnn.

3nniH ni o6' erran 6ypin nn

L r * :  Z ' r r o n :  5 5 , 6  ' 6  -  3 3 3 , 6 w r f  z t u

, Ae ft6n - 6 - xinuxicru 6noxia

3nniHHa npoAyKl4euicru 6ypoaoro o6na4nanHn (Sandvik DC120)

Ql, lo :  v 'T 'k"*.nr.  -  70'5 '  8 '  0 '7 = 394'8 vrf  srut

, A€ v - tuen4xicru 6ypiHHn, nnnn/c

T = 8 roA - rpmeanicru gnninr

K.*.n, = 0.7 - xoeQir{ ienr eKcnnyaraqif iHoro BhKophcraHHR 6ypoeoro o6na4HaHxn

1 ,25  '  A '  T r^ ,  1 ,25  '  550  '  82
1? : ----J -- ----=- - '/U.5 NlNl/Cv  -  

d 2 ' P *  4 0 2 ' 4 5

, Ae A = 550 f lx -  eHePrin YAaPY

Nv = 82 Hz - qacrora Y4aPis
D2 = 40 - giannerp unypa

TaxuM ,auuou dnn sdiitcueuus ocaozo o6'eMv eMiiHuux 6vpo7Ux go6im no

eidoxpeuneunp 6noxie r!aur docmamuao 6vde sadinmu oduH zidoooniqHuit

carvoxidnuil 6vpoeuil cmonox Sondvik DC120

Apx.

3uu. ApK, N9 doKyMeHma ni1nuc Eama



Vll.  BaHraxni po6oru

f lpor-1ec HaBaHralKeHHfl 6noxie ra ni46opy HaBaHTaH{yBanbHoro ycrarKyBaHHn

HanpnMy noB'f l3aHrf i  is rpancnoproM Lr-{o Br4KophcroByerbcn y xap'epHoMy noni i

3alfexrrb sig era4y aBTocaMocxr,qie y roMy qncni. Ocxinuxra Y MvtHYnvx poa4irax

sxe 6yno HaBeAeHe o6lpynryBaHHtl tUo Ao era6opy 5enA3 7540, Bapro .nHUe

BKa3arf i  ocHoeHi xprarepiT nnipxyaaHnn a xo4i er,r6opy KpaHy Ann norpe6

si4rnryeannn 6noxie is sa6orc Ao nnicqn o6Po6xr,r i

3a Ba HTaxen nn/poaBa HTalxeH Hn 6noxi e Ha a BTorpa Hcnopr:

- MaKcrMa/tbHa Bara si4oxpenurpBaHoro 6noxy 6yge o6nnexyearncn 32-39

TOHAMLI

-  npvt  sA iHHi i l  npoAyKTt4eHocr i  e 62 A 3 no KK, sA i l - tHvt i l  roHHax nepennir4yBaHhx

6noxie 6yge craHoBhrn 6nv'naxo 200 r

-  na6nrxeHo noK,r taAeMo, u- lo 3aBaHTalKennro/po3BaHTaxeHHlo ni4nnrarcru

6noxn Barolo go 20-28 r MaKcilMyM

- A n yHhKHeHH A pvt3vtKy nph npoBe4eHHi BaHTaxHhx ra crponyBanbHi lx po6ir  a

o6oe'ngxoBoMy nopf lAKy BpaxoByerbcr 15-30 % 3anac BaHTalKoni4i lonnHocr i

ycraTKyBaHHR

ls BpaxyBaHHnM Bcboro Bhu- leHaBeAeHoro npnf innaenno piueHHn o6parr

nHeBMoKo nicanil KpaH KC-6362 is BaHralxoni,qfionnnicrro 40 (6.2) roH. BiH

qirxoerro 3aAoBonbHhrb yBecb cneKrp Br4Mor qo Ao BaHraxHhx po6ir  no

6noxann. TexHiqna xapaKrepvcrvla KC-6362, po3paxyHoK npoAyKrheHocr i  ra

i loro ao6paxeHHtl  Haae4eni HhlKqe.

3mn. JIucr N aoxyv. f l iannc Aara

Pospo6. .flir. ApK ' AxpyuLia

f lepeaip. I

Peuen:.

H. Koulp.

3areepa.



Ta6n. 11 TexHiqHi xapaKrephcnrxra KC-6352

6 0 . G . 4 n ^  .  K i .  K u u 6 0  . 4 0  .  0 . 8 .  0 . 3 5  ' B
- 480 r/zvtQ*p"n = L1,.2

Puc. t2 KC-6362

3nniHua npoAyKrt4BHicrb 6yAe craHoBl4rrl
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KC-6362 15 4,5-r4 40-6,4 14,5-8,3 2,6 150 0,45 0,58
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, Ae G - BaHTalxoni4fionnnicru xPaHY

Ki = 0.35 -  xoe$ir l ieHr ehxopl4craHHR KpaHa B Llaci

K", = 0.8 - xoe$iqieHr Hopnn arvB*uil xoe$irl iesr Bt4Kopt4craHHR BaHraxoni4ilonnnocri

Tu -  rpneanicru qt4Kny, xB.

t , \=  t t  +  t2  +  h  +  t4+  fs  +  to  =  2 ,5  +  2 ,5+ 1 '5  +  2 ,5+ 1 ,5  +  0 ,68  =  1L-2xs

, A€ trc - eip,nOei4uo, rpraanicrb 3aqenKh 6noxy, ni,qfionny BaHraXy, po6ovoro

noBopory KpaHy, onycKaHHfl BaHTalKy, po3BaHTaXeHHfl, XO.TIOCTOTO nOBOpOTy KpaHy, xB

Prac. 13 la6aprarxi poarvripra KC-6362



Vllf  .  TpaHcnoprni ra cKnaAcuxi po6oru

l1pui lunui l  egunui l  aBrocaMocKl4A ua 6noqHonny xap'epi- 5enA37540

flpo4yxrreHicru aBrocaMocxr4ia no 6noxann 6y4e craHoBl4Tt4

^  6 0  .  G ^ .  K " r .  K r .  K n ,  6 0 .  3 0 .  0 . 8 .  0 . 8 .  0 . 9 1
Q ^ = f f =  3 2 ^ L  

- 3 2 . 3 r f r o 4

, A€ Kaa\e\ns piaHi, ei4noai,qHo, 0.8/0.8/0.91 Ta RB.nRtorb co6oro ai,qnoei4ni
xoeQir-qieHTh BhKopl4craHHfl BaHTalKoni4fionnHocri, nnaulrnra y vaci Ta 3arpar qacy

na ni4roroBqo-3a Kn rcqH i onepa r-1iT

Too - vac o6opory aarol o6inn

/  60 60r  160 60r
to6  =  f " ru  *  ( \ u " *  *  

u ) .  
L ,p  * fp  +  fM  =  1 ,1 . .2 *  ( ^  *  

EsJ  
.  1 .5  +  11 .5  *  3  -

=  32 .5  xe

, Ae Lrp - Ar4craHqin rpaHcnopryBaHHn

Bapro 3ayBaxhril, r4o a6epiraerbcn yMoBa, 3a nxoi npogyxrrenicru cannocxr,qio

no 6noxann craHoBhru 6inur.ue 3HaqeHHfl,  r lvM po3paxyHKoBa roAhHHa

n p o A y K T 1 4 g F | i c r u e a n r a x o o 6 i r y n o 6 n o x a n n . T o 6 r o 3 2 . 3 >

o6paxoaaHo is gineHHn stt  iFrHoro roHHalKy nepeBe3eHb Ha xinuxicru roAhH y

s^^il-l i. 200/B = 25.

Heo6xi4Ha xinuxicru cannocxr4ia

Q ^ ; ' ' V  1 ' 7  0 0 0 ' 3 ' 2- . 1  _  _ : . .  .  = O . B 9 t u r y K'La  -  
Qu. r ,  .  Non 

-  
zs7 .4  .  z3s

,A€ No, =235 -  qhcno 4Hie po6orh aBToMo6inn aa pix,  B f fKe He BxoAl, t rb qac Ha

fioro pennoHT Ta rexHi,.rHe o6cnyroayBaHHn

y = 3.2t /ut3 -  ur , inuHicru nopoAr4

3mn. ,rlncr J\! Aoxyu. flianuc nana

Pospo6. .flir. Apx. Axpvuia

l lepeaip. 1
PeueH:r.

H. KoHrp.

3araepa.



lusenrapx ui l  napx rpaHcnoprHrlx saco6ie

n i=*= 
oB^9,=1 '1  

-  1 .1  5 -2rxryKr4' Kr. 0,85
, 4e K, ta Kr,- -  ei4nosi4Hi xoeQiqieHTil  HepiexonnipHocri  nepeee3eHb ra rexpiqHoT
roroBHocri  napxy

To*u, ,uro, ,irn, o1porvrr, ,o*ro ,oo6u^, ,urrouompo ,6rpr*rrm
uozo eidHorJleHHfl ueo6xi ua pisttux eudox po6im e

K1p'epHoeo nonn (4 - cunKuil posKpue 2 - cKenbHux oo3Kpue. 2 - mpoHcnopmHo-

,idnpouoeorffi podotu,uo. arodo6urrr, 4 ar^oro*ocxudu EenAi 7s40.
Pouiouon mo ervine cmeopeHHa xoneudo 3noofloK
Kompe epo modu oi. eud xorv5inauiil. doseonumb MoKCuMarr
ehexmueuo ma g uvnooeuu npocmoena euxopucmoeveomu eeca iueeumap uaneuoi'
o e m o uo6in au oi' m exu i xu.

5enA3 7540
[J u prna n poTsHoI'{acrhH14 1-0.2 nn

IJJnpnHa o6o,auuu 1.5. . .1 .8  nn
Ma xcrnna nauuil noB3AoB>KH i fi yxn iH :

A n MauvH s xonicHoro Sopnnynorc 2x4 - t3%
f lopi4Hraf i  aaa is cropoHh sepxHuoT

6poexr,r  ycryna:

BilCOTA

ur 14ph Ha

1. . .  L .5  nn

1.5. . .3  nn
I a6 n. 1,2 Ilapannerpn npoTrxoT qacrhHyl

l-lnoqa cKnaAy 6noxie

.sc
va" '  Kt K2 ' ! ) 5 0 0 . 1 . 5 . 1 . 3 . 2 5

30 470 vrzKs 0.8

, A€ Vo* - o6'em 6aoxis, tqo oAHoqacHo s6epiraerbcfi Ha cxnaAi (nprfinnarcrucn
2 nnicnqHif i  npo4yxri laHocri  xap'epy)

Apx.

3un. Apx. Ne )oxyueuma Llidnuc Pama



K1- xoeSir4ienr, nxnil BpaxoBy€ npoxoAl,r nnix ura6 ennwt,4opisnrce 1,5;
K2 - xoeSiqienr, axnfi BpaxoBye npoTa4r, gopienrce 1,3;
K3 - xoeQir l ienr BHKopncraHHn nnoqi cKnaAy, 4opienrce 0,g;
tf,r - nraronna nnicrxicru nnouqi cKnaAy, 4opisnroe ZS M2f M3

Maca 6noxy 3a yMoB rpy6oro ycepegHeHoro po3paxyHKy

M (Va" vao) v
2

(12
3.2

6 .27 ) '  
2  

=29 .23 r

V6u, Voo - o6'etuu 6aoxy ai4noai4no

2,3xL,7x1.6 no,QxBx[IJ niuif i uo), rvr3

BnhcaHrx i  onncanrx poarvripie (3x2x2

Apx.

3uu. Apx Ne doxyueuma Ilidnuc Aama



lX. MexaHieaqin AonoMixxnx po6ir

O'{hcrxa po6ovrax 4innuox ei4 oxory i  ei4xo4ie BHKoHyerucn 6ynu4oaepannr. .Qrn
eheinuHeHHn po6ovrx eA i t- t  eKcKaBaro,pa, 3aBaHTaxeHHn y aBTorpaHcnopr raKox
BhKoHy€rbcf l  HaBaHTaxyBaqaMh. t lpra L{boMy BpaxoBy€Tbcn n03hrhBHe
cnieoi4nolrJeHHfl  nnix nnaxchMa.nbHoro Br4cororo po3BaHTaxeHHR i  a i4noei4Horo
BI4COTOIO Ky3OBa a BTOCaMO CRVAY 3aAirrf pean bHoro yMoxn h B.neH HR S4ifi CHeH nn
onepa qiT ei4aa nralxeH HR.

[ lopiaHnaulr  a i4noai4Hi gaui  npnhMaeMo nHeBMoKonicuvr i l  HaBaHra]Kyaav !-660
(TO-11) Bhcora po3BaHraxeHHfl  f fKoro piaHa 3.3 nn (aa neo6xi4noro nniHinnynny 3.1
nn)

' 4

Puc. 1,4 fa6aprarxi posrvripra 4-660 (TO-11)

3nnx. I Jlrlcr Ns aoKyt\.{. fliannc .{ara

Poapo6. flir. Apx. AKpyuriB
f lepe aip.

1
PeueHs,

H. Konrp.

3arnep4.



Mo4en u 4-660 (rO-11)
Ba nraxon i4fi onnu icru, r 4

Micrxicru KoBauJ, M' 2
UJnprHa KoBuJa,  MM 2800
Hail6inuura BHcora
po3BaHTaxeHHf l ,  M

3.3

Bnnft KpoMKt4 KoBua
npn uail6inuuifi ehcori

po3BaHTalKeHHf l ,  MM

1800

!erryH:
MOAenb

noryxnicrb.n.c.
L{acrora o6eprie o6/xs

RM3 -  238 H5
200

2100
Hafi6inuure rf l roBe

3YCVnnA, Kf
9000

Maxcrnna/tbHa

uer4xicrb pyxy, xnn/ro4
40

Hafinnesr.n nil pa1iyc

noBopory, M
6.2

Maca,  t I 6
Ta6n. 13 Texsiqxi xapaKrepr4cnrxn fl-660 (TO-11)

Ta6n.1,4 Cepe4nn rpueanicru noBHoro BaHraxHo-rpaHcnoprHoro qhK/ry 4-660 (TO-11), c

9ac HanoBHeHHr  KoB[ua t0-12
9ac ni4f ioMy KoBUa y rpaHcnoprHe no.noxeHHn

fl i4cynnxoeuil qac pyxy HaBaHraxyBaqa ,qo nnicqn
po3BaHraxeHHfl i  nasa4 na ai4craHu 5-16 nn.

25-35

t iac ni4iloMy KoBtua Ao po3BaHTaxyBanbHoro no.noxeHHfl

9ac  poaeaHTaxeHHF KoBlua 3-4
t lac onycxaHHR KoBlra B TpaHcnoprHe nonoxeHHF

f ' l igcynnxo avh uac nepeKnloqeHHR eaxenie

9ac noeHoro LlhKny 50

Apx.

3un, Apx. Ne doxyuenma llidnuc Eama



Excnnyaraqi i lHa s^ ir-rHa npoAyKn4anicru HaBaHTalxyBaqa

Q""r.rt
3600  .  G" " "  .  KH.T" * .  K i 3 6 0 0 . 2 . 0 . 7 . 8 . 0 . 7 5

= 427 vr3 f zvr
t r r '  K n 59 .1 , . 2

, A€ Gra" - reoMerpilqHa nnicrxicru KoBLua, mt
K"  -  xoeQi r4 ieHr  HanoBHeHHR KoBt la
Trr-  tpreaaicru anniur,  ro4

K1- xoeQir . l ienr BhKopr4craHHfl  HaBaHTaxyBaqa y vaci  Ha nporr3i  sA iHh
Tu -  rpraaaicru noBHoro po60voro \nKnv HaBaHTalKeHHfl ,  C
Ko -  xoe$ir4ieHr po3phxneHHn noporqr e xoaui

f4 tH + tf t n + t . 1.2 2 9 + 1 5 5 9 c

,  Ae  t ,  -  t {ac  HanoBHeHHf f  KoBua,  c

tr-  vac pyxy HaBaHTaxeHoro HaBaHTalKyBaqa ,qo nnicr4n po3BaHTaxeHHfl ,  c
tn -  vac pyxy nopolKHboro HaBaHTaXyBa'{a 4o nnicqn po3BaHTaxeHHF, C
to -  vac po3BaHTaxeHHR KoB[Ja, c

tf _ ! _
W

- L J  -
vn

0.01_2
1 5

0,012
2B

0.0008 =  29  c

0 .0004 =  L5  cf! n

flicnn nopieunuun pospoxoeauux douux is Etvtiuuorc eupo6uuqon nomvmuicmp
Mo)ttftu80 3 UCHOEOK HUU nHeeMOKOntCHUU

HOS0HnO)KVSOq, V q HO7O eK3eMn. KOM I 1OSHICm ONbHfrE 3MIHHI
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X. Kap'epn uin eogoei4nue

Ann noBHoro po3paxyHKy xap'epuoro eo4oei4nraey ra orl iHxr ecix acnexrie
r igponoriqHoro Bnnvly Ha 3aAaHe xap'epne no,ne ,qoqinuno npoBecrh oKpeMy
aHanirrvHy po6ory 3a HanpnMKoM ranyai r i4poreonori l .  [ lpore, ocxiruxr B
KypcoBoMy npoeKri He epaxoBy€rbcn ycn noBHora Qaxropia p,nn no4i6nol or_1iHxr
ra yMhcHo AonycKa€Tbct l  cnpou4eHHn qepe3 3HaqHy rpy4onnicrx icru onpaL{rcBaHHfl

AaHHX i  nporHoayBaHHfl  Bnni lBy ni4aennnrx BoA Ha BeAeHnn ei4xprarrx r ipnuvrx
po6ir, Mu ni4euo lunflxoM ualnu>xeHoro cyro npaKrhqHoro npornoay. 3a
eapiaHronn rogunr-tuil npr,rrix BIAV 4o xap'epy craHoBr4ru 13 m'frog. Brxo4nvr ia
Llboro nonoxeHHfl BpaxoBy€Mo sFra.rHhfi xoe$irl ieHT 3anacy norylKHocri Hacocy

Ann YHVKHeHHR aeapi f inrax chryaL{ i f i  ea nprqhHoro cKnaAHocr i  nporHo3yBaHHn
cesoHFtoI rigpo4nnanni.tFtoT craryaqiT ni4sennHnx BoA. Ann qiel )K MerH,
noKnaAaeMo oApa3y 3HaqeHHR MaKchManbHoro roAhHHoro nphroKy B}AV pianinn

20 r,a3lrog, co1u )K BpaxoBy€Mo pivni onaAh (e ro,.qraHHrail nepepaxyHoK 6ygyru
craHoBhru 6nngaxo 1.3 nn3/ro4).

Heo6xi4na npoAyKrHeHicru Hacocy

2 4 .  0 "  2 4 . 2 0
P - 1 . 3 '  :  

' o - 1 . 3 '  
; ;  = 1 0 4 r u f f r o 1

t ' n  ' 2 . ' 3

, Ae Q, - MaKchManvauil npnrix BIAL4
n - xinuxicru ei4xaqoK 3a Ao6y
t -  qac po6orra Hacocy 3a oAHe ai4xavysaHHfl,  rop,

1,3 - xoeQirlieHr 3anacy norylKHocri nacocy

l- l i46ip Hacocy ra giannerpie rpy6 narniraHun i  ecn oxryBaHHR o6rpaenno 3a
ta6 nuraHVMh Aa H hMH Kepylot {  hcb orphMa H hM 3HaqeH HFM n poAyKTt4 Bnocr i .

3ruri. JIucr Ns aoxyru. flignnc ilara
Pospo6 ,/'lir. Apx. AKpyuriB

IIepeaip. 7
Peuens.

H, Kourp.

3a'rrepa.



Hrlc-1

f1po4yxrr,raxiclu, tnt f rog
18

r20
130

H a n i p
20.5
L1 .3
8 .3

Bncora BcMoKTyBaHHff, M

f loryxx icrb ABhryHa, xBr

Poannipra ycra HoBKra (!xLlJxB), nn 2.9Ix0.77x1.33

Maca,  t

, .Qiannerp rpy6 HarHiraHHfl ,  MM

,.{iannerp rpy6 BcMoKryBa H Hff ,

Ta6n. L5 Texsiqxa xapaKrephcrraxa H{C-1 ra 4iarvrerp rpy6

3a npo4yxrhsHicrto npni lnnaenno uanip piaHrarZ
rpy6 BcMoKryBaHHn 175 nnnn (aa nnero4neHnMV
rpy6 BcMoKryBaHHfl na 25 - 50 nnnn 6inuue

\t ru,4iannerp rpy6 HaruiranHn 150 ra
exagiexal r  ra npaBVnoM, r4o nqiannerp

4iannerpa HanipHoro rpy6onpoeorqy).

Micrxicru eo4oa6ipHhKa y raKoMy pasi 6y4e craHoBt4l,l:

Wr, = Qu (T.B) :
/24, o ' ( .7* u) :  400 pr3

, A€ Q, - MaKchManauui,t nprrix BIAV, nn'/rog
n - xinuxicru ei4xaLtox 3a Ao6y.
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lnn cnpou{eHHn or4iHxn BhxoAy 6noxie ir  nnacrey ea cirxanni l  noB3AoexHuoTra
non e peq HoT rpi qra nyearocri s4i fi *+oeMo yMoBH e pos6 rrrn o6ox rpa$i.r H rax
ao6paxenu Ha 4iaroHani (no l- ln-f l4 HanpnMKy). ,{ani er,rnnipis nphBoAr4Mo y aaranuHif i
Qopnnyn i ra o6paxoBy€Mo pe3yn brar.

D - sr,rx
L 1 a  -

L t1  
s t

, A e P - 6 n o q n i c r u
Sr,z - po3paxoBaHa nnou{a 6noxie
S, - saralbHa nnou_{a xap'epnoro no,nn (Sr=100 nn2)

Brxi4 6aoxie sa cirxoto noegdos+cuix rpitguu:
\ -  s

P ' ,  =  " t L  
=' S t

(0,8'L,7+0,4'1+0,5'0,5+0,5'0,5 +1,,! . ! ,7+2,L.0,B+1,,3.0,8+1,1.0,5+3.1,6 +0,2.2+!,2.0,7+0,5
'0,5+L'1+1,6'1' ,7+0,5' ! ,3+1,,T0,6+1-,7.3+0,4.! ,7+2,!.1-,2+0,5.0,g+0,5.0,5+!,7.1,,L+0,G.0,9

+2'! ,8+0,5'0,5+L'0 ,7+! '3+!,6'0,5+1,9 . ! ,2+0,5.0,8+1-,8.0,7+0,7.0,7+!,7.3+1,,7.3+0,9.2,g+
0, 8. 2+0, 8. 0, 5+0, 4. I ,7 + ! , ! .  ! ,7 +!,8.0,9 +0,g. 0,4)/  1 00 =
(1,36+0,4 +0,25+0,25+1,87+1 ,68+!,04+0,55+4,8+ 0,4+0,g4+0,25+!+2,72+0,65+0,72+5,!
+0,68+2,52+0,4+0,25+L,87+0,54+J,g1g ,25+0,7+3+O,B+2,28+0,4+!,26+0,49+5,1 +5,!+2,
5 2+ 1, 6+0,4+0, 68+ 1,B7 + !,62+0,32) / tOO = 64,93 / tO} = 0, 6 5

Br,rxi4 6noxie sa cirxorc nonepeqHux rpiu_paH:
\ -  s

P ,  :  
- L L  -

- S t

(0 ,8 '2+0,6 '0 ,6+1 ' ,7 ' ! , !+0,9 '2+1, ,2 .0 ,6+1, ,3 .0 ,7+2,5.2+0,6.1,8+1.0,6+1,3.0,g+ ! ,2 .0 ,3+! ,4 .
2+0,5'1,2+0,7' t+0,8'0,5+2,3 '2+1,,3.2+0,7.!+0,G.0,9+0,6.0 ,7+0,6.0,8+1,g. ! ,r+!,s.2+0,6.1
,3+0,7 '0 ,7+2,7 '1 ,2+1 '0 ,9+1,6 'L ,3+1,1 '0 ,7+1, ,L .0 ,5+1,9.0,9+2,3.2+2,3.2+! ,2 .2 ,3+0,7. ! ,3+
0,8.0,5+ 1, 1.0,5+0,8 .2+0,6.0,6+ 1, 5. 1 )/100 =
(1,6+0,36 +1,,87+!,8+0,72+0,91+5+L,0g +0,6+!,04+0,36+2,g +0,6+0,7+0,4+4,6+2,6+0,7+o
,54+0,42+0,48+1,98+3+0,78+0,49+3,24+0,9+2,0g +0,77+0,55+!,7!+4,6+4,6+2,76+0,9!+
0,4+0,55+1_,6+0,36+ t,S) /t}O = 61,,96/ t00 = 0,62
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