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OEOPOT TOHHAJKA M OnPE^EJiaiOmHE ErO
tDAKTOPEI
Hh;k. A. n . HPXHH

1. OÔOpOT — Ba>KHeflliIHH H3MepHTejlb HCnOJIb3QBaHHH
TOHHaiKa

B 3aKOHe o hobom naTHaeraeM naaHe ycKopeHHe 060- 
poTa penHoro (fxaoTa BbiABHHyTO nepBHM h raaBHHM no- 
Ka3aTe^eM yayniueHHH Hcnoab30BaHHH tjxaoTa. Ha sto He- 
OAHOKpaTHO o6pam,aa bhhm3hh6 penHHKOB mhhhctp pen- 
Horo (JxaoTa CCCP 3. A. UlauiKOB. „B ch paôoTa Aoaauia 
6biTb noAHHHeHa savane MaKCHMaabHoro ycKopsHua 060- 
paqHBaeMOCTH cjj^OTa, — roBopHJi t . LLIaiuKOB.—BbinoaHeHne 
3a^aHHH no oôopoTy cyAOB HBaaeTCH BaacHeßniHM pej iom  
Bcex paöoTHHKOB penHoro TpaHcnopTa“ (H3 AOKaaAa Ha 
coBemaHHH aKTHBa HKP<t> b MapTe 1946 r.).

B oßopoTe cyÄOB AeßcTBHTeabHo HaxoAHT KOHn,eHTpn- 
poBaHHoe Bbipa^eHne Been c o t h h h  nepeB030HHbiß npo- 
pecc, ero ycaoBHH h KanecTBO ero opraHH3au,HH. OöopoT 
— pemaK)in,HH n3iwepHTeab Hcnoab30BaHHa TOHHaaca, xapan- 
TepHsyioxpHft TeMn TpaHcnopTHHx npoaeccoB, t . e. hb- 
•ainom,HHC5i CBoero pOAa nyabcoM 9KcnaoaTan,HH cjxaoTa.

OßHaKO b npaKTHKe roAOBOro h naraaeTHero naaHnpo- 
BaHHH Ha penHOM TpaHcnopTe, a Tanace b gKcnaoaTapHOH- 
HO-TexHHHecKoft anTepaType noKa3aTeaio oöopOTa otbo- 
ähtch noAHHHeHHafl poab. E ro  HeT b nncae ochobhhx 
H3MepHTeaeñ Hcnoab30BaHna (jMOTa. K Heiwy npnöeraioT 
anuib Kan k BcnoMoraTeabHOMy cpeACTBy npn HCHHcaeHHH 
OCHOBHblX H3MepHTeaeíí. Oä HHM H3 OCHOBHblX H3MepnTe- 
aefl CHHTaeTCH (n Aaa Hero noACHHTbiBaeTca oöopoT) raK 
Ha3biBaeMbifl K09(Jjnn,neHT Hcnoab30BaHna BpeMeHH. Ho 

,  K09(f)HH,HeHT HCnoab30BaHHH BpeMeHH He H3MepaeT COKpa- 
meHHH npocToeB h ycKopeHHH oöopanHBaeMOCTH (priora. 
O h OTpaacaeT ahihb  cTpyKTypy oßopOTa, ho He ero Aan- 
TeabHOCTb, KOTopaa ropa3Ao BaxiHee. HeBKaioneHHe 060- 
P0Ta B OCHOBHbie H3MepHTeaH paÖOTbl (|)aOTa BblBOÄHT H3- 
noA naaHOBoro KOHTpoaa ycKopeHHe oöopoTa, t . e. oc- 
aaßaaer 6opb6y 3a BbinoaHéHHe ochobhoH 3aa,aHH, nocTa-

BaeHHofl b naTHJieTHeM naaHe b oßaacra 9KcnaoaTan,HH 
peHHOro cJxaoTa. BMecro Toro, htoöh  M0ÖHaH30BaTb bhh- 
M3HHe K KOHKpeTHOMy nOKa3aTeAIO — OÖOpaHHBaeMOCTH 
4>aoTa, coBpeMeHHan CHCTeMa naaHHpoBaHna h yneia 
onepHpyeT CTpyKTypHoß BeanaHHoß, KOTOpaa MoaceTyayH- 
niHTbCH npH 3aMeAaeHHH oöopoTa h , HaoöopOT, yxyA- 
uiHTbCH npn ycKopeHHH oöopoTa cyAOB, T. e. coßepmeH- 
HO HCK33HTB AeflCTBHTeabHOe H3MeHeHHe B KaneCTBe 9K-
cnaoaTapHOHHoß paßora.

B ot noneMy b ocHOBy oneparaBHoro naaHHpoBaHHa, 
BBeAeHHoro b toam bohhm , — b ocHOBy rpatJraKa h tcxhh - 
necKoro naaHa —  noaojKeH oßopoT cyaob; npoAOJiJKHTeab- 
HOCTb oöopoTa BKAioneHa b H3MepHTeaH B3aMeH OTBae- 
neHHoro noKa3aTeaH — npou,eHTa xoAOBoro BpeMeHH. 
Tanyio >xe nepecTpoßi<y caeAyeT cAeaaTb b roAOBbix h na- 
THaeTHHx naaHOBbix h omeTHbix H3MepHTeanx.

2. OóopOT cyAHa — uhka TpaHCnopTHOft paßoTbi

HanaabHoß onepapneß Bcanoß nepeB03KH HBaneTcn no- 
rpy3Ka. CooTBeTCTBeHHO noA oöopoTOM TOHHaaca Ha Bcex 
BHAax TpaHcnopTa noApa3yMeßaeTCH BpeMH, 3aTpanHBae- 
Moe Ha Bce onepapHH Meaeny abymh nscAeAOBaTeabHbiMH 
norpy3KaMH. OTciOAa oöopoT 6apa<.H, t . e. hhka ee TpaH- 
cnopTHoß paöoTH, Ka3aaocb 6bi, onpeAeAaeTCH oneHb 
npocTo, a HMeHHO : coctoht h3 OAHOß onepau,HH no nor- 
py3Ke, OAHOß no Bbirpy3Ke h pHAa npoöeroß c rpy30M 
h nopoacHeM ao caeAyiomeA norpy3KH. OAHano ripn pac- 
neTax naaHOBbix 9Kcnaoaïan,HOHHbix H3MepHTeaeß Ha 
penHOM TpaHcnopTe iip h b h k a h  cththtb HHane. Oßopor 
TOHHaaca onpeAeAHeTca nan BpeMH MeacAy AßyMH nocae- 
AOBaTeabHbiMH norpy3KaMH b oahom h tom ace Hanaab- 
HOM nyHKTe, t . e. ecan cyAHO B03Bpam,aeTCH b nyHKT Be- 
ceHHeß norpy3KH annib oceHbio, to no thkoh MeTOAHKe
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cJie^yeT bcio paöoTy 3a HaBliraiirno cnirraTb oähhm 0 6 0 - 
poTOM ôapjKH. ripaB^a, Tanne CAynan npeACTaBAHioT ne- 
K^iiOMeHHe, ho , Aaace £ cjih cyAa paôoTaioT Ha onpeAeJieH- 
Hbix ahhhhx , Ha oahh oôopoT no npHHHTOH ceflnac MeTO- 
AHKe npHXOAHTCH oôbiHHo HecKO^ibKo onepanuft norpya- 
KH h Bbirpy3KH (npn oöpaTHofl 3arpy3i<e), T. e. no'cym,e- 
CTBy HeCKOAbKO HHKAOB TpüHCnopTHOH paÖOTbl. He HC- 
K.iioHeHHeM HBJiaeTCH, HanpHMep, Tanoe HcnoAb30BaHne 
TOHHaxca. Bapxca h3 BAaAHMnpoBKH b TopbKHñHAeT rpy- 
ÎKeHHaH COAblO, OT TopbKOrO AO Ko3bMOAeMbHHCKa — nopo- 
5KHeM. B Ko3bMOAeMbHHCKe OHa 3arpya:aeTCH JiecoM, Ha- 
npaBJiaeMbiM b CTaAHHrpaA. H3- CTaAHHrpaAa ao BAaAH- 
MHpoBKH 9Ta 6 apæa chob3 i i^ e r  nopoKHeM. ¿TaTHCTiiKa 
npaBmibHo yHHTbiBaea' stot KpyrooöopOT k 3k ABe riepe- 
B03KH H ABa OÔOpOTa: B^aAHMHpOBKa— K03bM0AeMbHHCK H 
K03bM0AeMbHHCK—B/iaAHMHpOBKa. CoOTBeTCTBeHHO HMeeM 
(VieAyromyiO 33BHCHMOCTb np0B03H0H CnOCOÔHOCTH TOH- 
Haxca ot ero odopanKBaeMocra:

S G  =  n - e - SQr  P, (1)
rAe:2C? —  KOAnnecTBO nepeße3eHHbix rpy30B b TOHnax; 

s — Harpy3Ka Ha 1 t TOHHa>Ka;
S Q-rp — paôonee «Apo TOHHaxca b tohh3x rpyaonoA'b- 

eMHOCTH,
n — koahhcctbo oöopoTOB 3a HaBHranHK), paBHoe 

OTHomeHHK) 3KcnjioaTan,HOHHoro nepH0AaZ3 k

npOAO/OKHTe^IbHOCTH OÔOpOTa t, HAH n
E cah noA oôopOTOM ôapîKH nOHHMaTb ee KpyrooôopoT, 

hah , Kan em,e roBopHT, „npyroBOH peñe“ 1, to b npHBe- 
Aêhhom npHMepe 6apx<a CAeAaeTTOAbKO oahh „oöopoT“ . 
Ha Ham B3IVIHA, ähbho nopa oömeTpaucnopTHoe noHsmie 
oöopoTa Kan UHKJia ot norpy3KH ao norpy3KH bbccth bo 
Bce SKcnjioaTauHOHHbie pacne™  h H3MepnTeAH paôora  
peHHoro (f)AOTa.

l lo  xapaKTepy TpaucnopTHofi paöoTbi napoxoACTBa pa3- 
AeJiîiioTCH Ha 3aMKHyTbie h CMencHbie. B oômeM o6i>eMe 
peHHbix nepeB030K Ha aoaio cm o khhx  napoxoACTB npn- 
xoahtch 6oAee 60%. B cmokhom  napoxoACTBe, KOTopoe 
nepeB03HT rpyàbi He TOJibKo CBOefl norpy3KH, ho h no- 
rpy3KH Apyrnx napoxoACTB, oôopoT TOHHaxca CKAaAbi- 
BaeTCH HHane, neM b 33MKHyTOM napoxoACTBe. Æah cm ok- 
Horo napoxoACTBa npn onpeAe/ieHHH oôopoTa norpy3Ke 
paBHoneHeH npneM TOHHaxia b rpyæeHOM coctohhhh. 
Oa H3KO H CTaTHCTHHeCKHË yneT oôopoTa HeAb3H CHHTaTb 
npaBHJIbHHM. CpeAHHH npOAOAJKHTeAbHOCTb oôopoTa TOH- 
Ha>Ka, coiviacHO ashhhm  ct3thcthkh , BKAronaeT ceñHac 
HaxoxiAeHHe TOHHaiKa b HaBsirannoHHOM peMOHTe, aoko- 
B3HHH h Aaxie Ha paôoTax HeTpaHcnopra-oro xapaKTepa. 
Taxoe niHpoKoe TOAKOBaHHe oôopo ia  HcnaxcaeT ero TpaH- 
cnopTHbiH cmmca. npaBH^ibHee HaxoxcAeHHe tJiAOTa b pe- 
MOHTe h AOKOB3HHH, paBHo K3K h Ha paôoTax HeTpaHC- 
nopTHoro xapaKTepa, yHHTHBaTb OTAe^ibHO h H3Mepsn'b 
K09(})iiri,HeHT0M HaK^aAHoro BpeivieHH, coxpaïuaiomero a ^ h- 
TeJibHocTb nojie3Horo 9Kcn^oaTau,HOHHoro nepnoAa, a He 
yße^HHHBaioiHero oôopoT.

3. BíiHHHHe ycKopeHHH o ô o p o ia  TOHnaiwa Ha pa3 iwep 
norpy3KH h npOH3BOAHTejibHOCTb TOHHawa

•SHaneHHe oôopoTa TOHHaxia Kan oahoto h3 ochobhmx 
KanecTBeHHbix noKa3aTe^ień ero Hcno^b30BaHHH moxîho 
ycTaHOBHTb, ecJiH npoaHa^H3HpOBaTb b^ hhhhc ycKopeHHH 
oôopoTa TOHHaiKâ Ha pa3Mep norpy3KH h npoH3B0AHTejib- 
HocTb TOHHajKa. ^onycTHM, ycKopenne oôopoTa H3Me-

1 npoíj). B. H. Op j i OB,  TexHHqecKan 3Kcnjioarauna pe'iuoro 
(JjjiOTa. 3934 r „  d p , 381.

pîleTCH K03(|)HHHeHT0M K¿.
A/— y
t

rAe l  h t '  —  BpeMfl oôopoTa b cyTKax, npi-ineM t'<C t.
Ecjih TpaHcnopTHbift napK TOHHaæa QTp h Harpy3Ka Ha 

1 t a nocTOHHHbi, to ycKopeHHe oôopoTa TOHHaxia 6yAeT 
b îhhtb Ha pa3iviep norpy3KH rpy30B corAacHO CAeAyio- 
lueft 33BHCHMOCTH :

g>. J 
g - l - A V (2)

TAe g  h g ' — pa3Mep cpeAnecyTOHHoñ norpysKH^rpysoB,
npHqeM g '^ > g .

3aBHCHM0CTb 9Ta napaôoAHqecKaH ( cm . pac. 1), t. e. 9(f>- 
(J)eKT ot ycKopeHHH B03pacTaeT b öoAbineß CTeneHH, neM 
coKpamaeTCH BpeMH oôopoTa. Tax, ecAH npHHHTb, hto 3a 
TeKyruee nHTHAeTue oôopoT ycKopurcH na 25% no epa- 
BHeHHK) c 1940 r., to cpeAHecyTOHHan norpy3Ka k 1950 r.
AOA3KH3 yBeAHHHTbCH HpH npOHHX HeH3MeHHbIX yCAOBHHX
Ha 33,5%:

^1950 1 , ooc.
ś-1940_ 1-^.25 “  ’ •

STO 3H3HHT, HTO TOAbKO 3a CHeT yCKOpeHHH OÔOpOTa 
TOHHa>Ka Hą 25 % cpeAHecyTOHHan norpy3Ka cyxorpy30B 
b 1950 r. yBeAHHHTCH no cpaBHeHHioc 1940 r. Ha 57 t h c . t .
TaKOBa 3Ke SaBHCHMOCTb Me>KAy pOCTOM npOH3BOAH- 
TeAbHOCTH TOHHa>Ka h ycKopeHHeM ero oôopoTa :

m' 1
m 1 — K t  ’ (3)

TAe m h tn! — npoH3BOAHTeAbHocTb 1 t TOHHa>Ka b BaAo- 
Bbie cyTKH 9KcnAoaTau,HH na TpaiicnopTHoii 
paôoTe ao h nocAe ycKopeHHH oôopoTa. 

BAHHHHe Harpy3KH TOHHaKa Ha norpy3Ky rpy30B h npo- 
H3B0A.HreAbH0CTb TOHHax<a Menee cym,ecTBeHHO. O ho bbi- 
pa>KaeTCH npHMOAHHeHHOft 3aBHCHMOCTbIO (pHC. 1). Oaho-
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BpeMeHHoe ycKopeHHe oóopora h noBbimeHHe Harpysxn 
b^ hhiot Ha pocT norpy3KH rpy30B no cneAyiomeH 33BH- 
chmocth (pHC. 2):

g ' _  1 + ^ .  
g “ 1 - K t ’

rAe /es —  Kos(|)HHHeHT 
yBê mneHHH 
narpy3KH Ha 
1 T, paBHHH

e'  —  £__ As

£ £ ’

9Ta 33BHCHMOCTb
noATBepHiAaeT to no- 
JIOJKÊHHe, HT O yCKO- 
peHHe oéopoTa toh - 
HałKa —  oaho h3 Han- 
óojiee atjj^eKTHBHbix 
MeponpHHTHH no no- 
BblHieHHK) npOH3BO- 
AHTe/IbHOCTH peHHOTO 
4x/iOTa.

4. CAaraeMbie 
o ó o p o T a

CpeAHee b p e m h 
oöopoTa TOHHaxca t 
paBHO:

A^ifl 33MKHyTOrO 
, QZ

napoxoACTBa t — p-
CyTOK,

A îh He33MKHyToro napoxoACTBa
QZ

P h  + Pn
CyTO K,

rAe:
QZ — cyMMa TOHHaaæ-cyTOK, 3aTpaneHHbix m  TpaHcnopT- 

riyio paôoTy;
PH — KOJiHnecTBO TOHH norpyaceHHoro Tonna>xa (rpy- 

jKeHbix TOHHaace-peñcoB);

rAe:

Lz h Ln — cpeAHHË npoôer TOHHaæa c rpy30M h nopoac- 
HeM;

U i H U n — CpeAHHH TeXHUHÊCIOH CKOpOCTb C Tpy30M 
h nopojKHeM;

P Hn — KOJiHnecTBO norpyaceHHoro h npHHHToro rpy- 
JKeHblM TOHHajKa.

PÎHoe nojioæeHHe c onepauHHMH rpy30Bon h TexHHnec- 
KOH OÖpaÖOTKH TOHHaxca.

CpeAHHH A^iHTenbHOCTb onepauHH norpy3KH cyAHa tk> 
a T a im e  onepauHH pa3rpy3KH ero tb onpeAeaneTCH xax 
OTHomeHHe xonnnecTBa TOHHaixe-cyTOX, 3aTpaneHHbix 
Ha KałKAyiO H3 9THX OnepaH,HH, K XOÆHHeCTBy COOTBCT- 
cTBeHHo norpyaceHHoro PH h Bbirpy>KeHHoro Ps TOHHaæa , 
a HMeHHo:

Th =

Ho b cpeAHeM oôopoTe Toimaæa BpeMH norpy3KH 
t H coBnaAaeT c A-raTeabHOCTbio onepauHH norpy3KH cyAHa 
Th TO ÎbKO B 33MKHyT0M napOXOACTBe, TaK KaK B A3HHOM 
cjrynae xax t H, Tax h th ecTb OTHomeHHe TOHHaace-cyTOx 
no« norpy3XOH QZ„ x xojmnecTBy norpyæeHHoro tohh3- 
>xa — PH. npH OTcyTCTBHH nay3XH cyAOB coBnaAaeT 
h cpeAHHH A^HTenbHocTb onepauHH Bbirpy3XH cyAHa 
Ta c BpeMeHeM Bbirpy3XH b cpeAHeM oôopoTe t e, Tax xax 
B 33MXHyTOM napOXOACTBe Pu ÔyAËT paBHO P  H .

ripn  H3JIHHHH riay3XH P e ^>Ph , Tax xax xpoMe norpy- 
>xeHiroro TOHHa>xa HeoôxoAHMO pa3rpy3HTb eiue nay3XH. 
B 33MXHyTOM napOXOACTBe npH HaJinnnH nay3xn •

p
E cJIH o603H3HHTb OTHOUieHHe- J — X09(J)HH,HeHT0M Bbl- 

rpy3XH k e , TO te = k e le .

Taxoe >xe cooTHomeHHe b cpeAHeM oôopoTe TOHHaixa 
h no ApyrHM onepauHHM. Tax, cpeAHHH unHTenbHOCTb

QZ
onepauHH nay3KH cyAHa ^ 3 = 7—  > H0 cjiaraeMan cpeA-

1 ri3
Ä ; QZn3 ,

nero oöopoTa no 9toh onepauHH t n3— —p— , t . e. tn3 —
“ h

Pn — xonnnecTBO tohh rpyaceHoro TOHHa>xa, npHHHToro 
ot CMeacHbix napoxOACTB (rpymeHbix TOHiiaxie- 
peficoß).

Oômne 3aTpaTbi TOHnaace-cyTox QZ cxnaAHBaioTCH 
H3 3aTpaT Ha OTAejibHbie TpaHcnopTHbie onepaunn: xoa 
c rpy30M QZxz , xoa nopoxaieM QZX„ , norpy3xy Q Z„ , 
Bbirpy3xy Q Z „ , TexHHHecxyio oßpaöoTxy (pacipopMHpOBa- 
HHe, naxonneHHe h ^opMHpOBaHne bo30b, cMeHa thth 
h t. a .) QZm h Apyrne. ^HTeubHocTb xa>xAon TpancnopT- 
HOH onepan,HH bxoaht cnaraeMHM b o6m,ee BpeMH cpeu- 
Hero oöopoTa xax OTHomeHHe xojranecTBa 3aTpaneHHbix 
na uaHHyio onepaunio TOHHajxe-cyTOX x xo^nnecTBy 
norpyjxeHHoro TOHHaæa P«(a îh 3aMXHyToro napoxoACTBa) 
HJiH x xojiHnecTBy norpyjxeHHoro nnioc npHHHToro rpy- 
jxeHbiM ot CMexiHbix napoxOACTB PH -|- Pn (ajh ne3aMXny- 
Toro napoxoACTBa). TaxnM oöpasoM a -̂ h Bcex cnaraeMbix 
cpeAHero oöopoTa PHvum PH - f  Pn hb^hctch o6hj,hm 3Ha- 
MeHaTejieM.

Bo Bcex CJiynanx xoAOBbie onepaunn t xi h t xn bxoaht 
b cpeAHHË oôopoT TOHHaæa no BpeMeHH nonnocTwo, Tax 
xax

i  ___ L.
x> — U,

QZ~  H f  _  Ln OZ y
P„ Î/„

P
=  H^H t, 13 == R „3 • (QZns— TOHHaxce-cyTXH noA

*  H

nay3xoË, Pna— xo^nnecTBO oTnayjxeHHoro roHHa>xa). Tax 
xax b napO X O A C TB e, xax npaBHno, nay3HTcn tojibxo nacTb 
TOHHajxa, t . e. P„:J<  P«, to xos^ huhcht nay3XH P „3< 1  
H t  n3 Up-n ï ■

J3.JIH He3aMxnyTbix (cMOKHbix) napoxOACTB HecoBnaAe- 
HHe AJiHTeJibHocTH onepauHË nay3XH h BbirpyŚKH c Bpe- 
MeneM hx xax cnaraeMUM cpeAHero oöopoTa hb-thctch 
HanSonee xapaxTeputiM.

B 9THX napoxoACTBax HMeeM:

a) ii o ii 0 r  p y 3 x e :
p

tH =  —j—— HJIH tn ==: k-H • •
* H n

TaK KaK PH <  Pun =  P  H +  Pn , TO KOS^HUHeHT I10rpy3KH 

5) n o  b bi r  p y 3 K e:
p

t a —  -p1- . ^  , HAH t 6 =  K  *TÔ
^Ml
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ripu  3T0M ecan norpyjKeHHbiñ h npHHHTbifl rpymeHHñ 
TOHH3JK nOJIHOCTbK) BbirpyHCaiOTCH, P„ = :  Pnn, 3 B ÆpyrHX 
cayqaHx Pe <  PHn. CaeaoBaTeabHO, ke <  1 h t e <  xe.

n o  ocTa.ibHbiM rpy30BHM onepan,HHM (nay3Ka, oTrpy3Ka 
H Âorpy3Ka) 33bhchmocth Te ace, hto n b 3aMKHyroM 
napoxoacTBe.

Cpe/iHHH aaHTeabHOCTb onepaii,HH TexmmecKoñ oópa- 
6 0 TKH cyaHa b nyHKTax norpy3KH, Bbirpy3KH, cMeHH thth 
h apyrax  cocTaBJiaeT:

t  ______________________ O^jn_______________
Ph +  Pe +  Pnn +  Pom +  Póz +  Pcm +  Pnp +  Pcó ’

r^e :

QZm — cyMMa TOHHaxíe-cyTOK, 3aTpaneHHHx Ha Bce Tex- 
HHHecKHe onepapHH;

Pn , Pe , Pp3 , Pom, Pd2 , P cm, Pnn, Pcd — KOÆHHeCTBO 
TOHHaxca cooTBeTCTBeHHO norpyæ eH H oro , BbirpyaceHHoro 
OTnayjKeHHoro, OTrpyaceHHoro, aorpya<eHHoro, CMeHUB- 
H iero  T a ry , npHHHToro ot CMeaíHHX napoxoacTB a  caaH- 
H oro nocaeaHHM.
^ Kan BuaHO, caaraeMan oöopoTa no TexHunecKofl oópa- 
6oTKe TOHHaxía h paBHa t m — km-i:m. npnneM aan
33MKHyToro napoxoacTBa K03(|)Hn,HeHT TexHHnecKHx one- 
panjiñ:

km-- PH + Pe + Pno + Po m + P02 +  P,
' ---- 1 kg  - f -  k „ j  - f -

"f~ k0m - f-  kd¿ +  kcM,

k

a aan He33MKHyToro 
PH +  pa +  P„3 +  p

m— ------------------------------

(cMexíHoro) napoxoacTBa:

om +  P d2 +  P cm +  P np +  P cd —  -  . — kn *4-

+  ¿« +  kn3  - ( -  kom  “ j-  kdz  - f -  k  CM “ j -  k np - \ -  fcfd ■

HTaK, caaraeMHe cpeanero oöopoTa TOHHaæa no one- 
pauHHM norpy3KH, Bbirpy3KH h apyriiM rpy30BbiM h Tex- 
HHnecKHM onepapHHM onpeaeaaioTCH, c oaHOií CTopoHbi, 
aaHTeabHocTbio xaaiaoñ h3 sthx onepannfl (x „ , t 8> t„ 3 .
Xm H T. a-)> 3 C apyroß— K09(|)HnHeHTaMH OÖpaÖOTKH 
TOHHaxía no Ka&aoñ «3  9thx onepannft (kH, ke , k n3, km 
n t . a.). noKa3biBaioin.HMH, b m ko m  pa3Mepe (aoae) Bpe­
MH Kaxcaoíí onepan,HH BxoanT b cpeaHiift oóopoT. B Hac- 
TOHm.ee BpeMH npn ariance n pacneTe oöopoTa sto 
oöhmho nrHopHpyeTCH. CoBpeMeHHaa 9KcnaoaTaii,HOHHaH 
cTaTHCTHKa aaeT ToabKo caaraeMHe cpeaHero oöopoTa. 
Meæay TeM to nan HHoe H3MeHeHne b caaraeMbix cpea­
Hero oöopoTa TOHnaxca, HanpHMep BpeMeHH Bbirpy3KH t e, 
He no3BoaaeT eme caeaaTb BbiBoa, hto coKparaaacb 
cpeaHHH aaHTejibHOCTb onepau,HH Bbirpy3KH cyana t„ . 
H3MeHeHne caaraeMoro cpeaHero oöopoTa Morao npoH- 
30ÍÍTH H3-3a H3MeHeHHH K09(|)Hn,HeHTa Bbirpy3KH ke . B03- 
M05KH0, HTO TOHH3H< ÖoabUie npOKHerO CTOSia noa Bbl- 
rpy3Kofí, ho yMeHbuiHaocb KoannecTBO BHrpymaeMoro 
TOHHaxía no cpaBHeHHio c norpyxceHHbiM h npnHHTbiM Han 
HaoöopOT.

n09T0My H aan 33MKHyTOrO H, OCOÓeHHO, He33MKHyTO- 
ro  (cMeiKHoro) napoxoacTBa caeayeT CTporo pasannaTb 
caaraeMHe cpeaHero oóopoTa h (|)H3HqecKyio aanTeab- 
HOCTb TpaHcnopTHbix onepauHH. Haao aHaaH3HpoBaTb 
h to u apyroe. j3,aa oóecneneHHH neTKoro h noaHoro 
aHaaH3a Heo6xoa«Mo pa3BHTb 9KcnaoaTapHOHHyio ct3th- 
CTHKy. Mto6h onpeaeaHTb K094)HHHeHTbi oöpaöoTKH h 
BpeMH oTaeabHHX onepauHH, CTaTHCTHKa aoaxíHa ynn- 
TbiBaTb KoannecTBo norpyrnenHoro h BbirpyrneHHOro 
TOHHajKa, KoannecTBO rpy3a h TOHiiama OTrpymemioro, 
aorpymeHHoro, OTnayaceHHoro, npnHHToro h caaHHoró 
CMejKHHM napoxoacTBaM, KoannecTBo nepenaaoK TOHHa-

* a  b rpaHnpax napoxoacTBa (cMeHa Tarn), a Taione 
npomaK)30BaHHoro.

5. OcHOBHbie (|)aKTOpbi, onpeaeaaiomHe oöopor
BpeMH oöopoTa TOHHama npeacae Bcero 33bhcht ot 

aaabHOCTH ero npoöera 3a oöopoT L0. 3Ta 3aBHCHM0CTb 
npn npoHHX paBHbix ycaoBiwx 6aH3Ka k npaMoanHeílnofl. 
npH 9TOM cpeaHecyTOHHbiñ npoóer TOHHama 3a oöopor
A) =  y  B03pacTaeT b 33bhchmocth ot L0 no kphboh bto-
poro nopHana, HMeiomeñ rHnepôoanqecKHft xapaKTep 
(pnc. 3), t . e. neM óoabine npoóer TOHHama 3a oóopoT, 
TeM OTHocHTeabHO MeHbnie B03pacTaeT ero cpeaHecyTon- 
Hbifí npoöer.

BpeMH oöopoTa TOHHama 33bhcht h ot sarpy3KH ero 
npoöeroB. B peaoM no cera rpymeiibie npoóern cyxo- 
rpy3Horo TOHHaxca cocTaBaaror Bcero annib 60% ero 
o6m,HX npoöeroB, hto yKa3biBaer Ha orpOMHbie pe3epBbi, 
«MeiomnecH Ha penHOM TpaHcnopTe. BaHHHne 3arpy3KH 
nopojKHHx npoöeroB TOHHaæa Ha BpeMH oöopoTa mojkho 
onpeaeaHTb no caeayromeíi c|)0 pMyae:

r 1 . I 1 _f o i 1 - 1 U „ ,  1y 1 1 ^1
VU en 1 UHn ^ 8 \Uez U e n )  +  1V U HZ u j  J

rae:
Ußz, U Hz> U en H U Hn — TeX H H H eC KH e CKOpOCTH aBHHíeHHH 
co o T B eT C T B eH H O  c r p y 3 0 M  B B e p x  H BHH3 h to m e  nopoxí- 
HeM;
“ o H mh — K09(|)HH,HeHTbi 3arpy3KH oömero npoöera toh- 
Haxca no HanpaBaeHHHM aBHaceHHH BBepx h bhh3, t . e:

co„ 0,5Lq

L ez h Lhz — npoöera rpymeHoro TOHHama cooTBeTCTBeHHO 
BBepx H BHH3;
A  — oómee BpeMH ctohhok 3a oóopoT.

npHHHMaa b yKa33HHOH (|)opMyae nepeMeHHbiMH Bean- 
HHH3MH Wg H (ÛH, a OCTaabHbie nOCTOHHHblMH, B HaCTHOCTIÎ 
¿0 =  800 km , M05KH0 npocaeaHTb BaHHnne 3arpy3KH no- 
POJKHHX npoöeroB TOHHaæa Ha ero oóopoT. 3 to noKa- 
3aHO 11a rpaiJiHKe (pnc. 4), h3 KOToporo BHaHO, hto aa- 
ace noaHaa 3arpysKa hh30boto nopo>KHero HanpaBaeHHH 
HesHanmeabHO yBeannnBaeT BpeMH oöopoTa. n o  cpaBHe- 
HHio c 9THM MeHee 9(JxJ)eKTHBHa 3arpy3Ka BepxoBoro
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nopołKHero HanpaBjieHHH. Ho h b  stom  cay^ae, npH npia- 
hhtm x  ycnoBHHx, yßejiHBeHHe rpyaceHoro npoôera  to h - 
Ha®a b 2 pa3a y/yiHHHeT e ro  oôopoT tojibko  Ha 14% . 
3 to cBHAeTe^bCTByeT o ôo^ bihoh  9$(J)eKTHBHOCTH 3arpy3- 
kh nopoacHHx npoôeroB.

noab3yacb noc^eÂ- 
Hefi (|)OpMy^OH, MO)K- 
Ho npoaHajiH3HpoBaTb 
BÆHHHHe TeXHHHeCKHX 
CKopocTeñ Ha /u h - 
TeJIbHOCTb OÔOpOTa 
npH ocTa^ibHbix n o - 
CTOHHHHX yCHOBHHX.
Ha rpa(})HKe (pnc. 5) 
noKa3aHO H3MeHeHHe 
BpeMeHH oôopoTa to h -
Haæa B 33BHCHMOCTH 
OT TeXHHHeCKHX CKO- 
pOCTeÜ, a T3K5Ke o t- 
HocHTe^ibHoe H3MeHe- 
HHe oôopoTa (b % ) 
npH OTHOCHTeJIbHOM 
H3MeHeHHH TeXHHHe- 
CKHX CKOpOCTeñ ÄBH- 
JKeHHH BHH3 H BBepX:

, A t
KpHBbie —

Kax bhâho  H3 rpa4)HKa, ycKopeHHe oôopoTa TOHHaao
3H3HHTe^IbHO OTCTaeT OT yBeHHHeHHH TeXHHHeCKOH CKO-

POCTH ABHJKeHHH. FIpH yBeHHHeHHH CKOpOCTH B J\B& pa3a
oôopoT b npHBeA^HHOM npHMepe coxpamaeTca Bcero Ha 
23—26%. npH  9TOM po;ib (jiaieropa CKOpocra ÆBHHieHHH 
TeM MeHbiiie, neM ôonbm e croflHOHHoe BpeMH.

Ha CTOHHOHHOe BpeMH H COOTBeTCTBeHHO Ha Becb oôo-

pOT TOHH3>Ka OKa3bIBaiOT BHHHHHe HOpMbI Tpy30BbIX pa- 
ô o t . 3ro BHHHHHe noKa3ano na pnc. 6. 3,n;ecb B — rp y -  
30B3H HOpMa nOrpy3KH H Bbirpy3KH B T/cyAO-CyTKH;

^ • 1 0 0 ---OTHOCIITejIbHOe H3MeHCHHe rpy30B0fi HOpMbI

b %; B —  xoAOBoe BpeMH h BpeMH Ha TexHHnecKHe 
onepaipHH, npHHHToe b ÆByx BapnaHTax, paBHbix 7—9 
C yT K 3M .

H3 pHC. 6 BHflHO, HTO BHHHHHe HOpM rpy30BbIX paÔOT 
Ha BpeMH oôopoTa anajiorHHHO bjihhhhio  TexHHnecKHx 
CKopocTeñ ABHłKeHHH, t. e. HMeeT rHnepôoÆHHecKHii xa- 
paKTep, a HMeHHo: coKpamenne oôopoTa nporpeccHBHo 
OTCTaeT ot pocTa rpy30B bix HopM. nocnie yBe^HneHHH 
rpy30Bbix HopM b 3 pa3a B03AeñcTBHe hx pocTa Ha 
ycKopeHHe oôopoTa noHTH npeKpamaeTCH.

3aMeTHoe ycKopeHHe oôopoTa nponcxoAHT npn OÂHOBpe- 
MeHHOM pOCTe TeXHHHeCKHX CKOpOCTeH ABHJKeHHH H HOpM 
rpy30B bix paÔOT.

n pH  npOHHX paBHblX yCÆOBHHX BpeMH oôopoTa T0HH3- 
>Ka npHMO nponopu,HOHaHbHo HHcny TexrmHecKHX onepa- 
H.HM H HX A-'IHTe^bHOCTH. ÛTCIO^a BblTCKaeT, HTO ÆIIKBH- 
Aaxi,HH nay3KH, nepenanoK h A p y rn x  onepauHH, a T a im e  
coKpameHHe A^iHTejibHocra i<a>K,ąoft TexHunecKoft one- 
pau,HH Ä3I0T ÔOHblUOH 9(|)(|)eKT.

(ÖKOmaHue cmambu cm. e M  7).

¿ Pe'iHoñ TpflHcnopT, ¡Ni 6



O TarOBBIX KAHECTBAX <VIHA C BllHTOM
PEryjiHpyEMoro i i ia ia

KaHA. TexH. na jK  K). H. UEPHíIKOB

rpeÓHOH BHHT C nOBOpOTHbIMH AOnaCTHMH, HAH BHHT
p e ry^n p ye M o ro  m ara (BPLU), HMeeT psm npeHM ym ecra 
nepeA oßbinnbiM. OcHOBHbie H3 hhx  — noBbimeHHe ra roB b ix  
h MaHeBpeHHbix xanecra  cyAHa, oÖAerneHHe ynpaBAeHHH 
cyAHOM h e ro  ABHraTeAHMH, a Tax>xe yAynmeHHe ycAOBHií 
HX BKCILÍIOaTanjKH, T3K KaK BPLLI n03B0AH6T H3MeHHTb 
HanpaBAeHHe ynopa , He peBepCHpyn ABuraTejib. 3 r a  xa - 
HeCTBa B COHeTaHHH C AOCTHÄeHHHMH KOHCTpyKTOpOB, 
co3A3b ih h x  pną HaA6>KHbix h  yAOÖHbix b ynpaBAemm 
THnoB BPLU1, onpeAeAHAH npHMeHeHHe hx  b Hacrosmxee 
BpeMH Ha caMbix pa3Hoo6pa3Hbix cyAax— ot HeßoAbniHx 
KaTepoB AO oxeaHCKHX AaííHepoB. ycneum b in  onbiT 9X- 
cnAoaTauHH g ra x  cyAOB AaeT ocHOBaHHe noAarara , hto  
BPLU HañAyT pacnpocTpaHeHHe h Ha BHOBb CTponmeMCH 
COBeTCKOM (fjAOTe, HÖO Mbl AOJIJKHbl „ . . . HCn0Ab30BaTb 
npH nocTpoüxe penHbix cyAOB AOCTHXíeHHH cyAocrpoH- 
TeabHOK TexHHKH“ (3aKOH o naraA eraeM  n^aHe BOCCTa- 
HOBAeHHH H pa3BHTHH HapOAHOTO X03HHCTB3 CCCP Ha
1946—1950 rr.).

Bo3HHKaeT Bonpoc— b k3k h x  CAynanx H,eJiecoo6pa3HO 
yCTaH3BJIHBaTb BPLU BMeCTO OÓblHHOTO BHHT3 ?

3 to BbiroAHO OTHiOAb He BcerAa h MoxreT Aara noAe3- 
HbiH 9(f)c[)exT jiHfflb b onpeAeAenHbix ycAOBHHx. Tax, Han- 
pHMep, AAH nOpTOBblX ÖyXCHpOB, XOTOpbie BbinOAHHIOT 
caMyio pa3HOo6pa3Hyio paéoTy h ao aaíhh  HMera xopomne 
MaHeBpeHHbie xanecraa, a Taxxre Jierxyio h HeóoAbmyio 
cyAOByio cHaOByio ycraHOBxy, coneTaHHe AH3eAH h BPLU 
hbahctch HaHÖoaee coBepmeHHbiM BapHaHTOM. HanpoTHB, 
Aah HeôbicTpoxoAHoro rpy30Boro cyAHa c nopmHeBoií 
napoBOíí MamHHOñ npHMeHeHHe BPLU oóhhho 3aMeTHbix 
npeHMymecra He Aaer. E cah >xe ynecra, hto Taxoñ bhht 
caoxíHee b H3r0T03AeHHH h oöxoahtch Aopoxce, neM 
OÖblHHblH BHHT, TO npHMeHeHHe ero He MOJKeT 6bITb oco- 
6eHHO pexoMeHAOBaHo. HeoóxoAHMO nosTOMy b xarxAOM 
CAynae npeABapHTeAbHO oöocHOBbiBara npHMeHeHHe BPLU 
BcecTopoHHHM 3H3ah30m npeAnoAaraeMbix npn stom b h - 
roA, cpeAH xoTopbix oahoh h3 HanóoAee Ba>xHbix HBAneT- 
CH yAynmeHHe raroBbix xanecra cyAHa. 3 tot 3H3AH3, 
eCTeCTBeHHO, npOBOAHTCH B BHAe CpaBHeHHH COOTBeTCT- 
Byiom,Hx xapaKTepHCTHX h noxa3aTeAeíí cyAOB c oóbinHbiM 
BHHTOM h c BPLU; MeTOAHM Taxoro HCCAeAOBaHHH H noc- 
BHinaeTCH AaHHaa eraran.

y CT3HOBHM npeABapHTeAbHO HexoTopbie ocHOBHbie no- 
JIOrxeHHH.

T a r o B b i e  x a n e c T B a  c y A H a  c BPLU noBb i -

1 Cm . CTaTbio aBTopa b »ypnaae „PeHHoií TpaHcnopT“ Ns 7—8 3a 
1946 r.

m a i O T C f l  n o T O M y ,  n t o o h  H c n o j i b 3 . y e i  n o a - 
H y i o  M o m , H O C T b  A B H r a T e A e f t  n p n  B c e x  p e- 
x c H M a x  p a ö o T b i .  Ha  cyAHe xce c o ö h h h h m  bhhtom  
Mom,HOCTb ABHraTeAeft HcnoAb3yeTcn noAH ocra io TOAb- 
xo  npn o äh o m  pejKHMe —  npn  Tax Ha3biBaeMOM pacner- 
HOM, hah  HopMaAbHOM, npeAycMaTpHBaBineMcn BO BpeMH 
npoexTHpoßaHHii b h h t3. E cah BeAHHHHa SyxcHpyeM oro 
cyAHOM B03a hah  Bec npHHHToro hm  rpy3a  OTAHnaeTCH 
ot npeAycMOTpeHHbix pacneTOM 3HaneHHH h 3axoH co n - 
pOTHBAeHHH ABHHieHHK) ,TaXHM 06p330M MCHJieTCH, TO 
OÖbIHHblH BHHT He ABeT B03MOJKHOCTH ABHraTeAIO pa3- 
BHTb HOpMaAbHOe HHCAO OÓOpOTOB („THHCeAblß“ peXCHM). 
H a h , HaoßopoT, He 3arpyjKan AßHraTeAb AOCTaTOHHbiM 
MOMeHTOM, OÖblHHblH BHHT C03AaeT B HeM TeHAeHH,HK> X 
pa3Hocy, npnneM BXAioHaeTCH npeAeAbHbift peryAHTop. 
B oöohx CAynanx bhht  HcnoAb3yeT AHmb qacTb N  Hop- 
MaAbHOH MOU1.HOCTH ABHraTCAH A^0: B nepBOM —  BCAeA- 
CTBH6 nOEHHCeHHOrO HHCA3 OÖOpOTOB 11, a BO BTOpOM —  
H3-3a noAaBAeHHH moih;hocth peryAHTOpOM, coxparpax)- 
mHM noAany TonAHBa h ah  napa b a h a h h a p h  AßHraTeAH.

P eryA H pyn  m ar b h h t3 nyTeM cooTBeTCTByiom,ero no- 
BopoTa e ro  AonacTeñ, moxcho b akdôhx ycAOBHsx, npn 
aioôom  pe>KHMe coxpaHHTb paBeHCTBO MexcAy Bpam,aio- 
HI,HM MOMeHTOM ABHTaTeAH H MOMeHTOM COnpOTHBAeHHH 
BHHT3. npH  9TOM yCAOBHH BHHT HCnOAb3yeT nOAHyiO 
Mom,HOCTb ABHraTeAH h oôecnenHBaeT cyAHy Maxcn- 
M3ABHO B03M0)KHyK) B AaHHblX yCAOBHHX CXOpOCTb. Ca C- 
AyeT OTMeTHTb npn 9TOM, HTo yAynmcHHe thtobhix xa- 
necTB cyAHa c BPLU nponcxoAHT He 3a cneT x . n. a - b h h t3, 
xa x  9TO HHorAa CHHTaioT 2, a hmchho  ÖAaroAapa hc-
n0Ab30B3HHI0 nOAHOft MOUIHOCTH ABHraTCAeft npH Bcex 
pe>KHMax paöoTbi cyAHa.

H a pnc. 1 npHBeAeHbi Tax Ha3biBaeMbie AnarpaMMbi 
HopAmTpeMa3, npeACTaBAHiom,He coôo io  oObmHbie th - 
roBbie AnarpaMMbi, b BepxHeii n acra  xoTopbix HaHeceHbi 
xpHBbie: HcnoAb3yeMoñ m o uîhocth  N\N^, pasBHBaeMoro 
HHCAa OÔOPOTOB r t /« 0 H marOBOTO OTHOmeHHH H \J l 
rpa(J)HK a OTHOCHTCH X HeÖOAblHOMy ÔyxCHpHOMy TenAO- 
x o A y ; rpai|)HK 6 — x  rpy30BOMy cyAHy BOAOH3Mem.enHeM 
b 1600 T. B nepBOM CAynae pacneTHHM ,hah  v HopMaAbHbiM“ > 
peJKHMOM HBAHeTCH XOA 6e3 B03a (xpHBaa COnpOTHBAeHHH 
Wq), a BO BTOpOM —  XOA c nOAHblM rpy30M  (xpHB3H co np o -

2 Xoth k. n. a. BPI1I AeiicTBHTeJibHO Bbirne, lem y oöbi'inoro bhhtb, 
TaK Kaic nocJieAHHÎi paööTaeT Ha MeHbiueä CKopocTH (cm. pnc. la ), 
npn OAHHaKOBOH CKOpOCTH K. n. A. BPLU HeCKOJIbKO (BÉCbMa He3HaBH-
TejibHo) HHKe, BeM y bhht3 HeH3MeHHeMoro mara.

3 ripuBeACHbi b „Teknlsk T id sk rift“ Ns 28, 1938, Stockholm.
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THBJlëHHH, COÔTBëfCTByiÔIHaH ËOAËOMÿ ËOAOHBMeméHHiO 
b 1600 t ). Pa3HOCTb a6cu,HCC Tonen nepeceneHHH KpHBoft 
THTH OÔbinHOrO BHHT3 H KpUBOfl TH PH BP LU C COOTBeT- 
CTByromefl KpHBOH COnpOTHB^eHHH H3M6HeHHOrO pe)KH- 
Ma ÂaeT Bbmrpbim b CKopocra b.v — v r — v, rAe v  — 
CKOpOCTb cy/tfia npn H3MeHeHHOM pe>KHMe C OÖbinHbIM

BHHTOM, a Vr —  TO
»e, ho c BPLU. Pa3- 
HOCTb Op^HHaT Tex 
«ce Tonen AaeT bhh - 
rpbirn b ra re  A P =  
— Pr — P  OT npHMe- 
HeHHH BPLU.

iL^arpaMMH btoto 
THna CTajiH o6m,e-
npHHHTOH (J) O P M O H
HMiocTpan,HH npen- 
MymecTB BPUJ, ho,
HeCMOTpH Ha CBOIO 
HaiVIHAHOCTb, OHH He
BnOi/iHe y,a,o6Hbi rjm 
6oAee ÄeTajibHoro 
Hcc/teAOBaHHH. npexc- 
Ae Bcero b hhx HeT
HBHOË CBH3H Me)KAy 
OCHOBHblM KpHTepneM 
nojie3Horo gtJxJieK- 
Ta — BbmrpbiuieM b 
CKOpOCTH A-0 H CTe- 
neHbK) OTKAOHeHHH
pexiHMa paôOTbi cyA- 
Ha ot HopMa^bHoro. 
B KanecTBe xapanre-
pHCTHKH 9T0T0 OT­
KAOHeHHH npHHHTa 
CKOpOCTb XOAa, HTO 
T3KH<e He COBCeM 
yAaHHO, Tan KaK cko- 
pocTb caMa no ce6e
HBAHCTCH CfjyHKAHeft
BeAHHHHbi ôyKcnpye- 
Moro B03a (y 6yK- 
CHpOB), BOAOH3Me- 
meHHH (y rpy30Bbix 
cyAOB), TJiyÔHHH 4>ap- 
BaTepa (y cyAOB, nna- 

Baiomnx Ha MeAKOBOAi>e) h t . a -
M bi npeA^iaraeM cAeAyiomHË mctoa opeHKH CTeneHH 

yAynmeHHH thtobhx KanecTB cyAHa npn ycTaHOBKe 
BPLU BMeCTO OÖblHHHX BHHTOB.

XapaKTepHCTHKOH OTKAOHeHHH peHÍHMa paÔOTbl OT 
HOpMaJIbHOrO, HAH paCHeTHOrO, npHHHMaeTCH BeAHHHHa 
e =  P /P 0, TAe P 0 — ra ra  bhhth 4 npn  HopMaAbHOM pe- 
JKHMe, a P  — npH H3MeHHBiiieMCH.

3HaneHHe s KOAeÔAeTCH ot e = 1 (npn HopMaAb- 
HOM pea<HMe) AO e„,ax= Pmax/P0 HAH emin =  P min/P 0, COOT- 
BeTCTByioinHX HeKOTopbiM npeAe^ibHbiM otkaohchhhm Ha- 
rpy3KH. TaKHMH otkaoh6hhhmh 6yAyT: aah  CAynan, 
npuBeAëHHoro Ha pnc. la , paôoTa Ha uiBapTOBbix P =  
Pmax, a a ^ h CAynaa Ha pac. 16 —  xoa  nopoxraeM c 
^  —— P min • OTK^aAHBaa Ha OCH aÔCAHCC BeAHHHHy

S — "7 ZTI 100% HAH S =  i _ E . ■ 100%, MOAiHO Ha OA-

Hy h Ty ®e A«arpaMMy HaHecra Aïoôoe hhcao kphbhx, 
COOTBeTCTByiOmHX pa3AHHHbIM CyAaM (HAH pa3AHHHHM Ba-

puaHTaM oahoto cyAHa), h nÿTeM Takoro cpaBHHTeAb- 
Horo HCCAeAOBaHHH BbiHBHTb pau,HOHaAbHOCTb npHMe- 
HenHH BPLLI b tom hah HHOM CAynae. B BepxHeË nacra 
AHarpaMMbi npeAAaraeMoro Tnna (pHC. 2) HaHOCHTCH 
KpHBbie BHHrpbima B CKOpOCTH $r =  Vr ¡V =  /(£ ) , a B HHK- 
HeB — KOHKpeTHbie xapaKTepHCTHKH Harpy3KH hah pe- 
jKHMa nAaBaHHH cyAHa. H ah ôyKCHpHoro cyAHa b na- 
necTBe x a p a K T e p H C T H K H  npHHHMaeTCH npHBeAeHHan 
ra ra  5, hah rpy3o- 
Boro — BOAOH3Meme- 
HHe H T. A. TaKHM 
o6pa30M oTBAeneH- 
Haa xapaKTepHCTHKa 
OTKAOHeHHa peaiHMa
S, cB33aHHaa, c oahoë 
CTOpOHbl, C BeAHHH- 
HOË BHHTpbmia B CKO- 
pocra, a c ApyroË— 
c KOHKperaoË xapax- 
TepHCTHKOË (BeAHHH- 
Ha B03a, BOAOH3Me- 
meHHe), ycTaHaBAH- 
BaeT MejKAy hhmh 
HenocpeA craeH H yio  
CBa3b (rpatJmnecKH 
cm. npHMep Ha pnc. 2)
H OAHOBpeMeHHO no3- 
BOAaeT HcCAeAOBaTb 
Aïoôbie CAynaH npH- 
MeHeHHH BPUJ. FlpH- 
BeAeHHaa Ha pue. 2 
AHarpaMMa othochtch 
k TeM a<e cyAaM, hto 
h Ha pnc. la h 16.

ÆHarpaMMa Tanoro 
rana mojkct 6biTb 
AonoAHeHa ahdöhmh 
K p H B bl M H, BCeCTO- 
poHHe xapaKTepH3yio- 
HI.HMH nOAe3HHË 9(J)- 
(|)eKT OT npHMeHeHHH 
BPLU: HcnoAb30Ba-
HHe MOU],HOCTH ÄBH-
raTeAH (nan Ha pnc. 2),
9KOHOMHH TOnAHBa, 
yßeAHneHHe thth h
T. A- npH HCnOAb30- 
B3HHH CTaTHcrane- 
CKHX AaHHblX O KOAe- 
6aHHH Harpy3KH cyA- 
na (nyTeBHe aiypua-
Abi) 9Ta AHarpaMMa
co3AaeT ocHOBy'A-aH AaAbHeËmero 9KOHOMHnecKoro hc- 
CAeAOBaHHa pan,HOHaAbHOCTH BP1U, Tan nan hmchho bhh - 
rpbim  b CKopocra onpeAeAaeT yBeAHneHHe noAe3HOË 
paôoTbi cyAHa 3a HeKOTopbiË nepHOA BpeMeHH.

PacneT AHarpaMMbi npeAAaraeMoro THna npoH3BO- 
ÄHTCH c nOMOIHblO (JlOpMyA,’ BbIBeACHHblX npH HeKOTO- 
pmx ynpomaioinHx AonymeHHHX, a hmchho : o 6ah30cth

Pe
KpHBOË K094)HU,HeHTa THTH ATe =  p.n2.¡jT  =  f(ty  K nPfl" 
MOË, O KBaApaTHHHOCTH 3aKOHa COnpOTHBAeHHfl H O IIO-

SyKC m/x fpue. ta) 
rpy3oS. cÿd/w (pue. fff)

Phc. 2

4 ÜJia MHoroBHHTOBoro cyaHa — cyMMapHaa Tara Bcex bhhtob.

5 UpHMeHfleMaa b SKcnjioaTaUHOHHbix pacneTax BeaaHiiHa ôyKCH- 
pyeMoro B03a, paBHasi OTHomeHHio tsth 6yKc«pa k KBaApaîy CKopo- 
CTH ôyKcnpoBKH M H  cyMMe npHBeaeHHbix coripoTHBaeHHH OTAejia- 
Hbix 6ap)K (oTHOLueHHe conpoTHBaeHHB k KBaApary cooTBeTCTByiomeH 
eMy cKopocTHj c y a e i O M  Koa^HUHeHxa cqaaa.
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CíOHHCTBe B pám atom eró  MóMéHTa ASH íaTe jia  b n p e A e -
oax  na^eHHB nu co a  o ó o po to b  £0  70 -:-7 5 %  o t  HopM a^b- 
Horo. KpoMe Toro, KogijmuHeHT nonyTHoro noTOKa chh- 
TaeTCH TaK>Ke nOCTOHHHbIM.

C neA yeT  OTMeTHTb, h to  bth  Aoriym eHHH b noA aB n íiio - 
meM SojibiiiHHCTBe c /iynaeB  BecbMa 6 ; ih 3k h  k  AeñCTBH- 
TejibHocTH, a TaK KaK Bce Be^HBHHbi óepyT cn  b o tho ch -  
TeJIbHOM Bbipa>KeHHH (s =  P ¡ P 0» 8 =  v / v 0, 8/- = V r  ¡V  H
T. £ .) , TO H nOrpeiHHOCTb npaKTHBeCKH HHHTOJKHa. ^TO 
K a c a e ic a  KBaApaTHHHoro 3aK0Ha, to  o h , ó y A y a a  npH- 
MeHeH & jih H e ó o jib in o ro  0Tpe3Ka KpuBofi conpoTH B ne- 
HHH, 3aK^IOHeHHOrO Me>KAy KpHBbIMH P H Pr (CM. pHC. 1), 
AaeT b  AaHHOM cn yn a e  coBepineHHO AOCTaTOHHyio t o h - 
HOCTb.

J ljin  pacneTa R onm m  6biTb 3aAaHbi: cKopocrb ABHHíe- 
h h h  cyAHa npn HopMaobHOM penóme v 0 (aauóojiee BepoaT- 
h o m  h  nacTOM b npeAnooaraeMbix ycooBHnx 9KcnAoaTan.nn 
cyAHa) h  soeMeHTbi rpeÓHoro b h h t 3, cnpoeKTHpoBaHHoro 
A oh 9Toro pejKHMa. npeAsapHTenbHO no nepTeiny b h h t3 
onpeAeoHioT o ó h h h h m h  MeTOAaMH, HanpHMep c noMombio 
H3BecTHbix AHarpaMM PlanMeAH, m ar HyoeBoro ynopa H j 
h  „napaob“ m, no KOTOpbiM noACHHTbiBaioT: nocTynb Hy- 
oeBoro ynopa X¿ — H \¡D  n nocTynb HyneBoro MOMeHTa 
\ m= H J D {D —AnaMeTp BHHTa), rAe / / 2= / / x (1 +  m). Kpo­
Me Toro, HeoóxoAHMO noAcnnTaTbnocTynn: „HopMa/ibHoro“
peJKHMa X0 H pejKHMH MaKCHMajIbHOÍÍ CKOpOCTH X max:

BeAHHHHbl £max H £ffl¡„ mo>kho onpeAeoHTb no 4)opjviy-
oaM:

npn e > - 1 .  __ (X/n — X0) l /
max —  /\ \(A/ — >o A/ti O )

npn esg 1  ̂ X f— X max 
*min — 1 " 

At—  A0
(1 0

2. Xpia naiKAoro 3HaneHHH s nocoeAOBaTeobHo uoachh- 

TbiBaeTcn a6cn,ncca AnarpaMMbi 100°/ü, hjih

g — ■ , 1~ g. 100°/1 — iniin /O*

3. Ko9(})HAHeHT Hcnojib30BaHnn M0m,H0CTH ABnraTenn
v =  A W :  __ _______________

h Ph s > 1 v = | /  -A?— M -  (2)
Y — h

npH £ <  1
•x¿ +  s(x¿- x 0)
Xm — Ao (2 ')

4. CnopocTb xoAa c oóbiHHbiM b h h to m  npn a o h h o m  H3' 
MeHeHnn peníHMa (t . e. npn a o h h o m  £ )o =  v ¡v 0:

npn s > l 8 =
sXp — X<(e — -J2)

VK>
(3)

_  (1 —  ®)Vo  ̂ __ (1 —  io) Umax
—  n ,D  ; * max “  1,1 -n0-D '•

rAe:
v 0 —  cK opocTb HOpMaobHoro pencHMa;

‘Vma\ —  CKOpOCTb, KOTOpyiO CyAHO MOJKeT p33BHTb npH 
H anóooee óoaronpnnTHbix ycAO Bnax (6e3 B03a, 6es 
r p y 33, n p n  MaKCHMaJibHOM nonyTHOM BeTpe h t . a );

n 0— HopMaobHoe hhcjio  o ó o po to b  ABH ra 're jin ; 

id — KogtJjnnneHT n o n yT H o ro  noTona.

P acneT  BeAeTcn b TaójiHHHofl cjiopMe (Ta6j i. 1) b coe- 
Ayiom,eM nopH A ne:

n p n e < ; l  8 =  - ^ - ( l  — e) +  e. (3r)

5. OTnocHTeobHoe yBeonneHne cnopocTn cyAHa c BPLLI

8' = o - 4 ( * — - i ]  (4)

t a c  srs —  KogcJjHAneHT yBeonneHHn r a r a  BPL1I Ha rnBap- 
t o b h x ; MonceT óbiTb onpeAeJieH c noMom,bio rp a ^ n n a , 
H3o6pa>KeHHoro Ha p n c . 3.

Ta6j iHua 1

£
OT 1 «O Sfflax 

(HJIH Sm!n )

5
e—1

S =  - — —, 100«/o
Emax 1 
1 — £

t =  :---------- 100%
1 ~  Smin

V

no (2)
HJIH
(2 ')

8
no (3)

HJIH
(3')

6 r 
no

w

KoHKpeTHan xa-
paKTepHCTHKa 

OTKaoHeHHH pe- 
>KHM3 paÓOTbl 
cya.Ha ot nop- 
MaabHoro (p, 
D c, Tc Han 

t . n.)

1 2 3 4 5 6

1. 3aAaiO TC H HeCKO AbKHM H 3H a n e H H H M H -(5  6 )  S B H H T ep- 
Bane ot e = l  ao H e n o T O p o ro  npeAeobHoro 3H aneHHH 
Smax , ecoH BHHT paCCHHTaH Ha HaHÓOOee O e rK H ñ  peX ÍH M  
(KaK B c o y n a e  la), hjih ao sm¡n , e c o n  bhht p a c c n m a H  Ha 
H a H ó o o e e  T a n c e o b iH  p e n H M  ( c o y n a ñ  16). JX nn  TaK  H a3 b iB a -
e M H X  K O M npO M H C C H H X BHHTOB, paC C H H TaH H H X Ha HeKOTO- 
p b iñ  n p o M e > K y T o q H b iH  p e n cn M , p a c n e T  npoH 3B O A H TC H  O T A e o b - 
HO A-aa ny T H H < e o e H H b ix “  h  A ^ ia  no 6 o e r n e H H b ix “  pen íH M O B .

6. R jiñ  n e pexoA a  o t  5 k  KOHKpeTHOñ xapaKTepncTH Ke 
OTKOOHeHHH peJKHMH paSOTbl OT HOpMaObHOTO cjiyncaT 
co e A y io m n e  (|)opM yjib i. X(oh óyKCHpHbix cyAOB t 3 ko h  k o h -  
KpeTHOft xapaKTepHCTHKOñ, K3K ynce ynoM H Haoocb Bbirne,
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HBÆHeTca npHBeAÊHHaH Tara6 p =  =  K
«?

vo S2
' „2 • (5)

3Aecb:
p  —  npHBeAeHHafl Tara;
P  —  noA iioe  THroBoe ycHAHe b Kr;
V — CKOpOCTb B M/ceK.;

W B — conpoTHBJieHHe Kopnyca ôyKCHpa npn  ckopocth  
v B (HanpHMep W 0 npn  v 0);

W i— conpoTHBjieHne b K r i -o ft éapKH (H3 cocTaBa 6yK - 
cnpyeM oro  B 0 3 a )  npn  HeKOTopoft ckopocth  v\ ;

K  — K03(j)HAHeHT cqajra, yqHTbiBaiomHH BAHHHne cnoco- 
6a cqajiKH Ha o6m.ee conpoTHBAeHHe B03a.

Ę n n  rpy30Bbix cyAOB, y  KOTopbix peiKHM paôoTbi 3a- 
BHCHT OT 3arpy3KH, T. e. OT B0A0H3MemeHHiI D c, IIOC- 
^eAHee onpeAeAneTCH H3 (JjopMyAu:

D c =  D co^ ,  (5 ')
rne :

D c —  BOAOH3MeiHeHHe cyAHa b t ;
Dco— BOAOHSMemeHHe cyAHa c noAHbiM rp y 3 0 M.

C noMOiHbio KpHBOH rp y3 0 B o ro  pa3Mepa ot boao h3- 
MemeHHH mojkho nepeflTH k  ocaAKe T c.

AHaHOTHHHUM 06pa30M MOJKHO yCT3HOBHTb CBH3b MOK- 
Ay oTB^eqeHHOfi h ko h kpc th o h  xapaKTepHCTHKaMH o t- 
K^iOHeHHH peacHMa o r  HopMaAbHoro b CAyqae, Korna  npn- 
HHHOft OTKAOHeHHH HBAHIOTCfl npnpOAHbie (JiaKTOpu, K3K, 
HanpHMep, MeAKOBOAte, yBeAHHHBaiomee conpoTHBAeHHe,
H T. A- jl,AH 9TOTO HeOÔXOAHMO CpaBHHTb TOHKH KpHBOft

2
JE"Ü£—  f ( H ) ,  rAe W h  h v — conpoTHBAeHHe cyAHa h e ro
W0 v -

CKOpocTb npn  r^yÔHHe cjiapBaTepa H , c k p h b o ïï -p -= /(s ).

C hHM3H BeAHHHHbl H  H S , COOTBeTCTByiOIH,He OAHHaKOBblM 
opAHHaTaM, noAyqaioT 3aBHCHM0CTb moka y H  h e, a 3a- 
TeM npeAe jibH oe  3HaqeHiie e onpeAeAneTCsi b
9TOM c jiynae  Kan OTHomeHHe conpoTHBAeHHH npH MaK- 
CHMHAbHOM OTKAOHeHHH pOKHMa (HanpHMep, Ha MHHH- 
MajibHoft rnyÔHHe 4>apBaTepa) k  HOpMaAbHOMy, h a h  pac- 
HeTHOMy, COnpOTHBJieHHIO.

Ha 9TOM pacqeT 3aKanqHBaeTCH7, h no  a s h k h m  2, 4, 5 
H 6 CTOÆÔHOB pacneTHOH TaÔJIHHH CTpOHTCH AHarpaMMa, 
no^b30BaHHe KOTOpoii HAAiocTpHpyeTCH npHBeASHHbiM 
npHMepoM (pnc. 2). FIocAeAHHfl, MOKAy nponHM, AaeT 
nar/iHAHoe npeACTaBneHHe o to m , Kanoe 3HaneHHe HMeeT 
npeABapHTe/ibHoe HccAeAOBaHne BeAHHHHbi no jie3H oro  
9i|)4)eKTa ot npHMeneHHH B P III .  HecMOTpn Ha 3HaqHTeAb- 
Hoe KO^eôaHHe Harpy3KH rpy3 0B o ro  cyAHa (pnc. 16 h 2),

6 Ha AHarpaMMe, H3o6paKeHHOH na pnc. 2, KpoMe KpHBoft npuBe- 
AeHHoft TflrH /> =  / ( ; )  HaHeceHa em,e KpHBaa H3MeHeHHH ckopocth 
ÔyKCHpOBKH 8 =  V/Vq =  /(;)■  HTO n03B0JIHeT yCTaHOBHTb, K3KOH CKO­
POCTH v — v 0 8 cooTBeTCTByeT AaHHHii pexiHM.

7 Ciporo roBopa, npn pacneTe „oÔAerneHHbix“ peKHMOB (s <; 1) 
HeOÔXOAHMO HpHHHMaTb BO BHHMaHHe, HTO npeAeAbHbift peryAHTOp 
BdynaeT b AeflcTBHe jihiul TorAa, Koraa hhcjio oôopotob ôoAboie 
HeM Ha 6 —10% Bbiuie HopMajibHoro. Aaa yqeTa stoto oôcTOHTejib- 
CTB3 (eCJIH HyłKHO) AOCTaTOHHO 3a „HOpMaAbHblH“ npHHHTb peKHM, 
COOTBeTCTByiOXHHH XOAy C MaKCHMaAbHO B03M0)KHbIM HHCAOM OÔOpO-
tob, t . e. npn n =  n0 (1,06-5-1,1).

BOAOH3Mein,eHHe KOTOporo MenneTCH o t  1600 t  c h o a h h m  
rpy30M a o  7 8 0  t  nopoacHeM, MaKCHMaAbHbin BbiHrpHni b 
c k o p o c t h  cocTaBAneT MeHee 3 % .  y  ô y K C H p H o r o  ace  
c y A H a  B P I I I  n o 3 B O J i H e î  a  o c t  h  h  b n p n  H 3 i i e -  
h  e h  h  h  x p e a c H M a x  c k o p o c t h , na  1 2 -5 -1 5 %  
6 o ji b n i e  h , q e M  n p n  o ô h h h o m  b h h t c  c H e n o -  
ABHI KHO 3 3 K p e n A e H H b I M H  AOHaCTHMH.

HpHBeAeHHbie Bbime (ÿopMyAH npHMeHHMbi a îh  b h h -  
t o b , paôoTaioiAHx 6e 3  HanpaBAHiomeft HacaAKH. BueApe- 
HHe nocAeAHeô 33MeTHO „BbipaBHHBaeT“ KOAeôaHHH hhca3 
o ô o p o t o b , h  3(J)4)eKT o t  peryAHpoBaHHH niara h c c k o a b k o  
CHHXKaeTCH. Pnc. 4 HAAIOCTpHpyeT BAHHHHe HacaAKH Ha 
noAe3Hbift 9<|)(J)eKT o t  npHMeHeHHH BPLLI Ha 6yKcnpHOM  
TenAOXOAe b 1200 a . c .

T a n  Kan HaAHHHe HacaAKH qpe3BbiqaftHO ycAO)KHHeT  
pacqeT k p h b h x  a s h c t b h h  b h h th  c p eryA H p yeM b iM  iuaro M , 
9(J)(|)eKTHBHOCTb BPIII B HaCaAKe MOJKHO OU,eHHTb, n p o -  
ACA3B pacqeT  a -^h CAyqan 6e3  HacaAKH h  yMeHbinHB n o -  
A yqeH H H e 3HaqeHHH 8r Ha 3 5 — 3 0 % .

ÛTM eTHM  B 33KAI0qeHHe, HTO C nOMOIAblO (JlOpMyA (1 ),
(2 ), (3 )  h  (5 ) m o k h o  npoH3BOAHTb npHÔAHAieHHbiH pac- 
qeT TnroB bix xapaKTepncTHK cyAOB c o ó u h h h m h  BHHTaMH 
H eH 3M eH aeM oro  in a ra  ( c m . TaôA. 2 ), He n p n ô e ra n  k  Ka- 
k h m - a h 6 o rpaiJiHKaM h a h  pacqeTHH M  AHarpaMMaM.

T a Ô A B i i a  2

V ô v  =  8 ■ v0 P n =  n - \ ripHMeqaHHe

3 4 5 6 7 8

Rua nocTpoeHHii Taro- 
BOH XapaKTepHCTHKH BHH- 
TOBoro ôyKCHpa no och 
aÔCIIHCC OTKAaAUBaiOTCH 
3HaHeHHH H3 CTOJIÔqa 5, 
a no och opAHHaT — p h 
V (CTOAÔqbl 6 H 7). KpH- 
Ban pacxoAa TonanBa 
CTpOHTCH no AaHHblM 
CTOAôqa 7.



PEryJIHPOBAHHE IIHTATEJIŁHOfl BOßLI B KOTÆAX 
nPH nOBEPXHOCTHBIX nO/iOPPEBATEJiaX

IÍHVK. T. H. (I»OK0H

O ähhm H3 HaHöoaee pacripocTpaHeHHWx MeToaoB CHHareHHH pacxo- 
aa TonjiHBa HBaneTCH noaorpeB nmaTejiBHOH Boaw OTpaöoTüBiiiHM 
napoM BcnoMoraTeJibHbix MexaHH3MOB. O am xo  npHMeHHeMwe aan stoh 
u,eaH noßepxHOCTHbie noaorpeßaTeaH qacTO BwxoanT h3 sxcnaoa- 
TauHH BCJieÄCTBiie Tenn b ynaoTHemiax xpwrnex h hx nojiOMOK. TIo- 
jiOMKH qyryHHbix xpwrnex Haöaroaaancb Taxare Ha bhobb ycTaHOBJieH- 
Hbix noÄorpeBaTejiHX, HanpHMep Ha napoxoaax ..üpeaHoyT“ , „H xoht“ 
h Äpyrax. Ha pnc. 1 npHBeaeHO ycTpoñcTBO sthx KpbimeK. FIoBe- 
poHHbiH pacneT hx Ha npoHHOCTb npn aaBaeHHH B noaorpeBaieae b 
12 xr/cM 2 noxa3aa, hto HanpnxieHHH b KpbiuiKax cocTaBanroT 300 
Kr/cM2, a sto BnojiHe aonycTHMO.

CaeayeT OTMeraTb, q m  Ha Ha3BaHHbix Bbime napoxoaax ówao no 
OÄHOMy h no Äßa nHTaTeabHbix Hacoca, ho npn asyx Hacocax njiyH- 
acepw ABHraaHCb b oähom HanpaBaeHHH. äjih chh k̂chkh aaBaeHHH b 
noÄorpeBaTejiflx npHBoabi aßyx HacocoB öwhh nepeaeaaHw Tax, htoöw 
roiyHHcepbi HMejiH npoTHBOnoaoKHoe aBHHieHHe. TaM are, rae öbia 
oähh Hacoc, ycTaHOBHan Äßa c npoTHBonoaoaŒWM aBnacemieM 
nayHHcepoB. Taxan nepeaeaxa nHTaTeabHbix HacocoB no3Boanaa chh- 
3HTfa cKopocTb aBHHieHHH BOÄbi B Tpyóax B aea pa3a, B pe3yabTaTe 
nero rnapaBjiHHecKHe conpoTHBjieHHsi b Tpyöax h noaorpeBaieaHx 
yMeHbuiHJiHCb nponoppHOHaabHO KBaapaiy cxopocTH Boaw. FIojiomkh 
Kpbiuiex npexparaaBCb, h paöoTa noaorpeBaTeaeñ yayqiiiHaacb.

Ha Tenaoxoae „B. MnaaoB^MOinHOCTbio b 460 h . a. c. qacm aoMaaHCb 
npHBoaw nHTaieabHbix HacocoB, TpyÖKH h xpbimxH aaßaaH Teqb. Flpea- 
noaaraan, hto paccipoflcTBO noaorpeBaTeaeñ BW3biBaeTCfl bwcoxhm co- 
npoTHBaeHHeM b hhx. JXnn BWHBaeHHH conpoTHBaeHHH b noaorpeßaTe- 
ae h Tpyöonpoßoae no MoeMy npeaamxeHHio Ha nHTaTeabHOM Tpy- 
öonpoBoae nepea noBepxnocTHWM noaorpeBaieaeM 6bia ycTaHOBaeH 
MaHOMeTp, yKa3UBaion;HH aaßaeHHe b Tpyöonpoßoae. FIo cooömeHHio 
MexaHHKa cyaHa, aaßaeHHe b nHTaTeabHOM Tpyöonpoßoae aepixaaocb 
Ha ypoBHe OKoao 14,5 kx/ cm2 npn aaßaeHHH b KOTae 14 xr/cM2, t. e. 
öbiao Ha 0,5 xr/cM2 Bbmie xoreabHoro, qm Bnoane aonycTHMO. Ho 
HHOraa npn peryaHpoßaHHH xaanaHaMH noaaan b KOTea nnraTeabHOH 
Boabi aaßaeHHe b TpyöonpoBoae riOBbimaaocb ao 20 aTM. h öoabuie. 
TaxHM oöpa30M conpoTHBaeHHH b xaananax aocTHraan 6 xr/CM2 h bw- 
me. 9 tot onHT no3BoaHeT caeaaTb BbiBoa, hto raaBHoñ npnqHHoñ no- 
aoMox npHBoaoB HacocoB h paccTpoflcTBa noaorpeBaTeaeñ HBaaeTCH 
hg conpoTHBaeHHe b noaorpeßaTeanx h TpyöonpoBoaax, a noBWineH- 
Hoe conpoTHBaeHHe b nHTaTeabHbix xaanaHax npn Heöoabnrax OTxpw- 
THHX.

M oäho  öwao noaaraTb, qm  ycTaHOBaeHHbie Ha nHTaTeabHbix Tpy­
öonpoBoaax npeaoxpaHHTeabHbie xaanaHbi He aoaiXHbi aonycxaTb Ta* 
XHX BbicoxHX aaBaeHHH Boaw b TpyöonpoBoaax. OaHaxo 9TH xaana­
Hbi aeaaioTCH OTxphiTbiMH, H Boaa npn hx otxpwthh BbiöpacbiBaeTCH 
b MauiHHHoe OTaeaeHHe. /lau toto, htoöm xaanaHbi He nacTO nponyc- 
xaan Boay, hx xpenHT Tax, htoöw ohh BbiaepłKHBaan BCTpenaiomHe- 
CH aaßaeHHH b Tpyöonpoßoae h OTxpwBaaHCb anrnb b caynae nepe- 
xpbiTHH xpaHa Ha HaraeTaTeabHOH hhhhh.

flaBaeHHe b Tpyöonpoßoae h noaorpeßaTeae, xax noxa3aHO Buuie, 
He OCTaeTCH nOCTOHHHUM H H3MeHHeTCII B 33BHCHM0CTH OT OTXpUTHH 
nHTaTeabHbix xaanaHOB, ot hx pa3MepoB, anaMeTpa TpyöonpoBoaoB, 
HaaHHHH XpyTHX H3THÖOB H CXOpO«TH flBHHCeHHH BOabl B CHCTeMe.

HeM MeHbiiie nHTaTeabHwe TpyöonpoBoaw h xaanaHbi h neM öoabine 
pa3Mepw nHTaTeabHbix HacocoB, t . e. qeM Bbiuie cxopocTH aßHixeHHH 
Boabi, TeM öoabuiHMH öyayT aaBaeHHH b TpyöonpoBoaax.

Htoöw BWHBHTb npHHHHbi noHBaeHHH BbicoxHX aaBaeHHH B Tpyöo­
npoBoaax, nocMOTpHM, xax peryanpyeTCH noaana nHTaTeabHOM Boaw 
B XOTabl.

Ha pnc. 2 npHBeaeHa Hanöoaee pacnpocTpaHeHHan cxeMa peryanpo- 
BaHHH nHTaHHH asyx xoTaOB. rioaana Boaw b xoTaw peryanpyeTCH 
nHTaTeabHbijHH BeHTHaHMH 3 h 4 h 3aöopTHHM BeHTHaeM 5. 3aöopT- 
HbiH BeHTHab h Tpyöa oöwhho 3HaHHTeabHO MeHbHie nHTaTeabHbix. 
YMeHbrnaTb noaany Boaw b xoTaw m o m o  aßyiuH cnocoöaMH:

1. YBeaHHeHHeM otxpmthh 3aöopTHoro BeHTnan 5.
2. yMeHbiueHHeM otxpwthh nHTaTeabHbix BeHTHaeft 3 h 4.
B nepBOM caynae aaßaeHHe boäw b HarHeTaTeabHOM Tpyöonpoßoae 

öyaeT cHHixaTbCH, a bo BTopoM—noBbimaTbCH. Hei« öoabuie öyayT 
npuxpbiTbi nHTaTeabHwe BemnaH, TeM Bbime ÖyaeT aaßaeHHe b Har­
HeTaTeabHOM Tpyöonpoßoae.

PeryanpoBaHHe noaann Boaw 3axaK)HaeTCH b tom, htoöw noaaep- 
HfHBaTb ee b xoTaax Ha onpeaeaeHHOM ypoBHe npn h3mchhioihhxch 
pacxoaax napa napocnaoBOH ycTaHOBxoft. Jlaa oöaerqeHHH peryan- 
poBaHHH Tpex BeHTHaeü b npaKTHxe HHoraa nocTynaioT Tax: oanH 
nHTaTeabHWH BeHTHab, HanpHMep 3, Hecxoabxo npHxpwBaxiT h aep- 
HiaT, no B03M0JKH0CTH, b oaHOM noaoixeHHH, a noaany Boaw b xaiK- 
awH xoTea peryanpyK>T c noMomtK) nHTaTeabHoro BeHTHaH 4 h 3a- 
öopTHoro 5. ripn TaxoM cnocoöe aan yMeHbmeHHH noaann Boaw b 
xoTea Ms 1 OTxpwßaiOT öoabuie BeHTHan 4 u 5. Boabmee OTxpwTHe BeH- 
THan 5 CHHixaeT aaßaeHHe b HarHeTaTe.ibHOM Tpyöonpoßoae, h yMeHb- 
maeTCH noaana Boaw b xoTaw. Htoöw He cHHixaTb xoannecTBo Boaw, 
noaaßaeMOH b xoTea Ms 2, Hecxoabxo öoabme OTxpwBaxiT BeHTHab 4. 
üaH yBeaHHeHHfl noaaHH Boaw b xoTea Mś 1 HeoöxoaHMO noBHiaeme 
aaßaeHHH b Tpyöonpoßoae. 3 to MoareT öbiTb co3aaHO nyTeM yMeHb­
meHHH otxpwthh BeHTHaH 5. Ecjih ixe noaany Boaw b xoTea Ms 2 
yßeaHHHBaTb He HyaiHO, BeHTHab 4 npHxpbiBaxjT. TaxHM oöpa30M no- 
aany Boaw b xoTaw mobího peryanpoBaTb h TpeMH h aßyMH BeHTH­
aHMH. OneBnaHO, hto b nocaeaHeM cayqae aerqe noaaepaiHBaTb bo- 
ay b xoTaax Ha nocTOHHHOM ypoBHe h MeHee BepoHTHo qpe3MepHoe 
npHxpwTHe BCHTHaeii h co3aaHHe öoabmoro aaBaeHHH b Tpyöonpo- 
Boae.

Tax xax aaßaeHHe b TpyöonpoBoaax oówhho He 3aMepfleTCH, xoqe- 
rap aerxo MoaceT npHicpwTb nHTaTeabHwe BeHTHaH Tax, hto aaßaeHHe 
3aech cTaHeT HaMHoro Bbime xoTeabHoro. 3 to h öwao oTMeqeHO, b 
qacTHOCTH, Ha napoxoae ,B, MxaaoB*. KpoMe Toro, öbiBaxiT cayqaH, 
xoraa nHTaTeabHWH BeHTHab npuxpwBaeTCH öea yqacTHH xoqerapa, 
ot yaapoB xaanana o peryJiHpyiomHH b iih t .
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Mtoöh npeÄCTaBHTb ce6e, Kaie Beaniai MoryT 6biib conpoTHBaeHHH 
npH npoxoae Boau nepe3 y3Kyio mejib no« KaanaHOM, onpeaeaHM 
conpoTHBJieHHe nmaTeabHoro Kjianana KOTjia npn noaaae b KO'reji 
4000 nr BOSH b nac.

ÆonycTHM, BTo BCH Boaa, noaaßaeMan HacocoM, npoxoaHT b oähh 
KOTeji qepe3 nHTaTejibHbiñ KaanaH anaMeTpoM do — 50 mm npn BbicoTe 
noÄteMa KJianaHa h =  5 mm h HopMaJibHOM noaieMe KaanaHa 
h0 =  10 MM.

Pa3aimai0T asa Bnaa conpoTHBaeHHH KaanaHOB: a) b otkpmtom co- 
ctohhhh h 6) npn OTpbiBe hx ot rHe3aa. ConpoTHBaeHHe KaanaHa npH 
oTpbiBe ot rae3aa 3HanHTeabHo npeBocxoanT no BeaHHHHe nepBun 
bhä conpoTHBaeHHK. Mto6m KjianaH OTopBaaca ot rHe3aa, HeoóxoaHMa 
KOHemaa pa3HOCTb aaßaeHHH ähäkocth no o6e ero CTopoHbi. Ana 
opeHKH BejinnHHbi cnau, aeiicTByiomeH Ha KaanaH, B03bMeM cjpopMyay 
npocj). Baxa aaa naocKoro TapeabaaToro KaanaHa c BepxHeñ HanpaB- 
aaiouteH. CxeMa Taxoro xaanana npeadaBaeHa Ha pnc. 3.

P  =  Y/o • vl 2,5 + t  do 21

2  g V 4p,Ä )  \

rae:
7  =

f o - -
■Kdl

4

Kr,

Bec boäm;

[ M3 ] — njiomaab

rae:

Phc. 3 

D
l ' ° ~  3600 y f

ceaeHHH KaanaHa;
/o [M/cex.] — cpeaHaa cko- 

pocTb boäh b KjianaHe; 
h  [m] — BbicoTa noateMa 

KaanaHa;
[j. =  0,62 — K03 )̂HLineHT

pacxoaa.
HanaeM cKopocTb Boau b k m - 

naHe:

4000 =  0,57 M/cex,
3600-1000.0,00196

—  =  0,785-0,052 =  0,00196 m®
• ' a n

rioacTaBJiHa b iJtopMyay Baxa qncaoBbie 3HaaeHHH npnHHTbix bcjih 
hhh, HanaeM:

P =  1000-0,00196- 0,572
2-9,81 [> •*+  ( O T

Kr,

hjih:
P  =  0,33 |^2 ,5+  j  Kr.

rioacBHTaHHbie no stoh ([¡opMyae aaBjieHHa, aencTByroinne Ha K.na- 
naH, Rjia nepeMeHHoñ bhcoth noaieMa KaanaHa ot 3 ao 10 mm HaHe- 
ceHbi Ha rpatj)HK (pnc. 4). 143 SToro rpa^HKa berho, hto ecan no«-b- 
eM KaanaHa yMeHbiHHTCH no 4 m m , to P  B03pacTeT ao 8,3 Kr. 3 to 
3HaaHT, HTo aaBaeHne b TpyóonpoBoae 6yaeT sume KOTeabHoro Ha 
8,3 aTM. FlpH aaBaeHHH b KOTae b 12 aTM. b TpyóonpoBoae 6y.neT 
20,5 KT/CM2.

Ecan ynecTb bth caynaiwue aaßaeHHH, Bbi3biBaeMbie cnabHbiM npHK- 
pbixneM nnTaTeabHbix KaanaHOB, to cTaHyT noHHTHU noaoMKH Kpw- 
meK noaorpeBaTeaen. Bbicoane aaßaeHna b TpyóonpoBoaax npHBoasT 
T3K)Ke K Tenn Kpumex n TpyôoK b pemeTKax.

Htoóh H3ÖeH£aTb npe3MepHO bhcokhx aaßaeHHH b HarHeTaTeabHOM 
TpyóonpoBoae, mobího peKOMenaoBaTb npHMeHHTb caeayiomee ycTpoñ-
CTBO.

Ha HameTaTeabHOH Tpyöe ct3bhtch peryanpyromnn KaanaH 3aKpbi- 
Toro THna anaMeipoM b 20—40 mm ( b 33bhchmocth ot moihhocth 
vcTaHOBKH). 9 to ycTpoíícTBO (pnc. 5) coctoht H3 yraoBOTO Kopnyca 
1 c KaanaHOM 2, KOTopuii HMeeT npy>KHHHyio Harpy3Ky, peryaHpyeMyio

BHHToM 3. Harpy3Ka Ha KaanaH yCTaHaßaHBaeTCH Ha 1—2 aTM. Bbirne 
KOTeabHoro aaBaemin. Boaa ot KaanaHOB otbojihtch no Tpyöe 3a 
6opT. Iloaana Boabi b KOTea peryanpyeTca xaKace 3a6opTHbiM h nn- 
TaTeabHHMH BeHTHaHMH. Ho KaK ToabKO nHTaTeabHbie KaanaHbi oKa- 
3biBaiOTCH cnabHo npHKpbiTbiMH h aaßaeHHe b TpyóonpoBoae B03pacTaeT, 
KaanaH 2 OTKpuBaeTCH h Boaa OTBoanTCH 3a 6opT. AaßaeHHe b Tpy- 
ôonpoBoae ynaaeT, Boau b KOTea HanHeT nocTynaTb MeHbuie, h ko- 
nerap BbiHyaiaeH 6yaeT OTKpbiBaTb nHTaieabHbie BeHTHan óoabme, 
hto6h  Boaa nocTynaaa b HeoóxoaHMOM KoaHnecTBe. TaKHM o6pa30M 
KaanaH 3acTaBHT KonerapoB peryanpoBaïb c noMombio nHTaTeabHux 
BeHTnaeñ aaßaeHHe b TpyóonpoBoae Tax, hto6u  oho 6biao Bbirne ko- 
TeabHoro He óoabuie neM Ha 1— 2 aTM. Taxoe peryanpoBaHHe ycTpa- 
HHT BbicoKHe aaBneHHH b noaorpeBaTeae u CBHsaHHbie c hhmh pac- 
CTpOHCTBa, noaoMKH KpbimeK h TeiH TpyóoK. 
r .  I ’opbKHH



O TAPAX
Mhhc. H. B. MATAHH,EB

B CeBepHOM ôacceÔHOBOM ynpaBneHHH nyTH ninpoxo npH- 
MeHHioTCH BbinpaBHTejibHbie coopyjKeHHH KanHTajibHoro, 
a ocoöeHHO nonyTHHteAoro h JierKoro rana. H mh y r jiy ô jia -  
IOTCH nepeKaTbi caMOCTOHTeAbHo, rjiaBHbiM o6pa30M Ha Ma- 
jib ix  pexax, h b KOMÔHnaijHH c 3eMJieHepnaHHeM h B3pbiBa- 
HHeM Ha ocHOBHbix ynacTxax BonbinoË h M a jioñ  CeBepHOH 
JXbhhh  h Bbiner^bi. HaxonneHHbiH 3a nocAeAHee acchth- 
jieTHe onbiT a s a  bo3mohîhoctb BbiHBHTb Hanôojiee scJ)(J)eK- 
THBHbie KOHCTpyKUHH COOpyxeHHH, MeTOAHXy nOCTHHOBKH H 
uejiecooßpasHOCTb HcnoAb30BanHH hx npH Tex hah hhm x  pe- 
HiHMax peK, rpyHTax, MecTHbix CTpoHTejibHbix MaTepnajiax 
h ycjioBHHX cnjiaBa.

HacTb KOHCTpyKpHH 3HaHHTejibHO BHAOH3MeHeHà h yco- 
BepuieacTBOBaHa, ônaroAapa neMy cTaJia CpaBHHTeAbHO 
3(J)(J)eKTHBHOH h Bce uiHpe Hcnojib30Bajiacb npH yrjiyßjieHHH 
nepexaTOB. .Hpyrne Aie xoHCTpyxpHH He onpaBAaJia CBoero 
Ha3HaHeHHH, OXa3aAHCb TpyAHO BbinOJIHHMbIMH, HeyAOÔHbl- 
MH B npOH3BOACTBe paÔOT, AOpOrOCTOSHUHMH HJIH M3A0- 
3(J)(})eKTHBHbIMH, a HHOTAa H BOBCe 6eCnOJie3HbIMH. rionblT- 
KH yjiyqUIHTb TaXHe XOHCTpyXUHH OXa3aAHCb TIIieTHblMH, H 
npHUIJIOCb OTKa33TbCH OT npHMeHeHHH HX. K  HHCAy nOCJieA- 
HHX OTHOCHTCH TaK Ha3bIBaeMbie Typbl Fpy3ÂeBa, KOTOpbie 
CeBepHoe ôaCceHHOBoe ynpaBAeHHe nyTH b npomjibie roAbi 
ycTaHaBJiHBajio na mhothx nepexaTax, a Tenepb coBepuieH- 
Ho He npHMeHaeT.

B ¡CeBepHOM ôacceime Typbi mnam  CTaBHTb b 1937 r . 
na CyxoHe h b 1938 r . b He3HanHTeAbHbix oô^eMax Ha
BOAblHOH CeBepHOH ÂBHHe. nepBOHaaajIbHO XOHCTpyXUHH 
Typ H CÔOpHblX COOpyJKeHHH H3 HHX, a TaKXKe cnocoôbi 
npoH3B0ACTBa paôoT no hx yxAaAxe npHMeHHAHCb co rjiac- 
Ho HHCTpyKH,HH HyBOAnyTH no npoH3BOACTBy nerxoBbinpa- 
BHTejibHbix paóor. B TeneHHe nepBbix Tpex neT Typbi cTa- 
BHJiHCb peAKo, h na CyxoHe, rAe npeoônaAaeT THixeAbiH, 
He pa3MbiBaeMbiH rpyHT (jiyAa, xpynHan raAbxa h t . n.), 
OHH nOKa3aAH BblCOXyiO SCj^eXTHBHOCTb. ZU fl npHMepa 
npHBeAeM onbiT BbinpaBjieHHH TypaMH oahoto h3 nepexa­
TOB CyXOHbl —  OCHHOBbie MeAH (pHC. 1).

Ü3 ci^eMox SToro nepexaTa, npOH3Be- 
AeHHbix b 1937 H 1939 r r . ,  t . e. ao h 
nocAe nocTaHOBXH Typ, bhaho , hto no- 
Ay3anpyAbi Ąajm  HecoMHeHHuß scJjcJjexT.
To *  e HaÔAK)AaAocb h Ha paAe Apyrnx 
nepexaTOB: KopoBHH 6poA, B h3obhx,
KoBbip3Hxa h llIyScxHe necxH, xoTopue 
nocAe nocTaHOBXH b 1937— 1938 r r .  co- — 
opy>xeHHH h3 Typ b nocAeAyiomyio Ha- 
BHrapHio 1939 r. He ahmhthpob3ah 
nAec.

Ha ocHOBe AaHHbix o xopoineñ paôo- 
Te typ na CyxoHe b CAeAyiom,He roAbi

hx HanHHaiOT coopy jxaTb  Ha BaxiH ennnix pexax CeBe- 
pa —  B oabhioh h M aA oñ CeBepnoñ ílBHHe h BbinerAe. 
3Aecb OHH npHMeHHK)TCH b MaccoBOM M acnrraôe. Or- 
AeAbHbie SAeMeHTbl XOHCTpyXHHH H cnocoôb l npOH3BOA- 
CTB3 paÔOT ÔHAH npOAyMaHbl aBTOpOM T. rpy3AeBbIM  
COBMeCTHO C ApyrHMH paÔOTHHX3MH nyTH AÊTaAbHO 
h TipaTeAbHO. YxAaA xa h côopxa coopyjxenH H  h3 oTAeAb-
HblX 3AeMeHT0B (Typ) MexaHH3HpOB3AHCb, Typbl H3TOTOBAH- 
AHCb Ha ôepery b nony33BOAcxHX ycAOBHHX (b MacTep- 
cxhx). BMecTe c TeM ohh hmcah h pHA Ae(})exTOB, xax-ro : 
H3rOTOBAeHHe HX ÔblAO CpaBHHTeAbHO TpyAOeMXOH paôo- 
toh ; BCAeACTBHe rpoM03AxocTH h ôoAbmoro Beca HeyAOÔ- 
Ho ôbiAo TpaHcnopTHpoBaTb h x ; coopyjxeHHe Typ TpeôoBa- 
Ao OTHOCHTeAbHO Aet|)HH,HTHoro Ha pexax CeBepa MaTepna- 
Aa —  XaMHH; B peAOM OHH OÔXOAHAHCb AOBOAbHO Aoporo.

3 th HeAocTaTXH bo mhothx CAynaHX nepexpbiBaAHCb a o - 
CT0HHCTB3MH: 3({)c})exTHBH0CTbio BbinpaBAeHHH nepexaTOB H 
CpaBHHTeAbHO ÔbICTpblM CTpOHTeAbCTBOM (cÔOpXOH) COOpy- 
îxeHHH. iKpoMe toto, OTAeAbHbie Aetj)exTbi xoHCTpyxu,HH b 
npopecce paôor nocTOHHHO .HcnpaBAHAHCb nepeAOBbiMH 
npopaôaMH. O ôipee xoAHnecTBO TypHbix coopy>xeHHH, no- 
CTaBAeHHbix na Bcex pexax CeBepa, npHBeAeHO b TaÔAHne.

M T '  ' T a 6 Ji im  a

I'OAbl 1937 1938 1939 1940 1941 1942 Bcero

O^HOpHÄHbie Typbl 
b Tbic. nor. M . 2,5 1,4 2,2 11,8 17,8 16,2 51,9

Mhcjio nepexaTOB, 
Ha KOTOpblX co-
opyixaaHCb Typu 4 5 4 23 40 19 95

CpejKi /09-t07cM CpeiKd Z78-?72cm j /
yV  H - t J . r  tS39t

Phc. 1. HepexaT OCHHOBbie Mean Ha CyxoHe
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TaKHM o6pa30M coopyjKenna H3 Typ cocTaBnnnH 3iiaiiH- 
TejibHyio BenHAnuy. Bonbine Bcero hx npHMeHnnocb b 
1940— 1942 r r .  Bcero c 1937 no 1942 r. ó hah  , pa3pa'6o- 
TaHbi npn noMonj,n coopyjKeHuñ H3 Typ 59' nepeKaTOB, 
b tom ra c jie  Ha Bojibmoñ CeBepHon XIb h h c — 19, Majion 
CeBepHon B,BHHe —  8, Bbinerae —  21, CyxoHe —  10 h r in -  
H ere— 1. CrponTejibCTBOM hx 3aHHManHCb mecTb npo- 
pafícTB h neTbipe HananbHHKa nnecoB.

Typbi cTaBHJiHCb Ha nepenaTax h bo BTopocTeneHHbix 
pynaBax; b BHAe 3anpyA h nony3anpyA; b kom6hh3hhh 
C ApyrHMH THnaMH BbinpaBHTejIbHblX COOpyíKeHHH H ; B KOM- 
nnence c 3eMnenepnaHHeM h B3pbi3HbiMH pa6oTaMH;: Ha Ae- 
CHTKax nepenaTOB, pa3AHHHbix no CBoeMy THny, peiKHMy 
h rpyHTOBbiM ycAOBHHM; Ha na™  pexax, OTAHqaiomHXCH 
no moihhocth pacxoAOB BOAbi, rHApojiorHnecKHM, cyAO- 
x o a h h m  h ApyrnM ycjiOBHHM", b TeneHHe HecKOJibKHX neT, 
b HaBHran;HOHHbix h 3HMHHX ycjiOBHHX. IIo3TOMy nonyqeH- 
HblH OnbIT n03B0JIHeT CAeAaTb pHA OÓOCHOBaHHblX AaKJIIO- 
qCHHH.

I. TypHbie coopy*eHHH uenecoo6pa3iio npHMeHHTb Ha 
rpyHTax KaMeHHCTbix hah cAaSo noAAaiomHXCír paaMbiBy
(nyAa, KpynHbiñ ’ rpaBHÍí, rjuraa h t . a -, nanpHMep ;■ Ha Cy- 
xoHe, ho He Ha Bcex nepeKarax).

II. Coopy*eHHH H3 Typ He CAeAyerr CTaBHTb ¡ na 6oJib~ 
UIOH TAyfíHHe npH 3HaHHTCAbHOH BbICOTe T0pH30HT0B, AaHCe 
Ha Hepa3MbiBaeMOM rpyHte, Tan xax cthkh 6yAyT 3aAe-
AaHbi nnoxo.

I I I .  BbinpaBHTeAbHbie coopyHceHHn H3 Typ b BHAe 3anpyA 
hah noAy3anpyA HeAb3n CTaBHTb Ha nepenaTax hjih pyna- 
Bax peK c necnaHbiMH hah Aerno pa3MbiBaeMbiMH rpyHTaMH.
IIpeHíAe Bcero sto cbh33ho c TeM, hto HeT h e n p e p t i  b- 
H O C T H B C00py*eHHHX H3 Typ. CTbIKH MeJKAy CMeJKHblMII 
TypaMH, npH caMoíí Tin,aTejibHOH 3aAeAKe A a *e  óonbinHM 
hhcaom nynKOB Ha rpy3ax hah nyTeM nepeKpbiTHH nepeA- 
Hen HanopHoñ ctchkh nAeTHeBbiMH mHTaMH, co3AaioT He- 
paBHOMepHyio c})HAbTpan,Hio noToxa boam  nepe3 coopyníe- 
HHe, a CTbIKH CMe>KHbIX Typ B 33AHeH CTeHKe 3aAejiaTb ne- 
B03M0HÍH0. B pe3yAbTaTe npOHCXOAHT CHAbHblH nOAMblB

COOpyHíeHHH B CTbl- 
OmcymcmBue *enpept,i}*ocmu S mejte coopt/Mcena/i KílX, HapyUiaeTCH ero 

Bud c v a c a d a  HPHMOJlHH<tHHOCTb, OT-
AeAbHbie xypbi nepe- 
BOpaHHBaiOTCH HAH 
nOBepTblBaiOTCH H He- 
paBHOMepHO 3arnyó- 
AHIOTCH B BbIMOHHbl
AHa (pnc. 2). Ta- 
KHe HBAeHHH 6bIB3AH 
oqeflb nacTo Aance b
MOMeHT' yCT3HOBKH 
Typ Ha nepenaTax 
hah pyxaBax. npn
ÓOAbUIHX CKOpOCTHX 
pa3pymeHHe npOHexo- 
AHT OÓblHHO ObICTpee, 
neM npH Manux, ho 
0 TpHii,aTeAbHbiH pe-';, 
3yAbTaT noAynaeTcn: 
b o6ohx cnyqaHx. 
O coñeiiiio  (ibic.Tpo paa- • 
pyniaiorcsi céopHbie, 
TypHbie coopyjKCHini, 
nocTaBA'e'HHbie npn 

BbICOKHX H epeAHHX ropH30HT3X BOAbl.
TIocTaHOBKa OTAeAbiibix Typ co AbAa, TypHHp, ndHTO- 

KOB, A0A0K-33B03eHb H T. n., AaJKe C COOTBeTCTByiOLHHMH 
HanpaBAHIOIHHMH H ÓAH3KHM H OATHf H B 3HH6M OAHOil K Apy-

/  Typn rwcjie ycmanoBau 
f j Typty nocjie pas/nb/8a dna d can/najc

Teveaue Sodt»

Pac. 2. rioJioiKeHHe Typ nocjie nojiMbiBa 
AHa B CTUKaX

roñ  BepeBKaMH, He ycTpaHHex pa3MbiBa Ana noA CTbinaMH h 
AaAbHeñinero pa3pyuienHH sthx coopyjKeHHH. XmaTeAbHOH 
■3aAeAKe . cxbiKop AByx cmc/k h i>ix  Typ ocofíeHHO MeniaioT 
HepoBHOciH Ana, Ha6AíOAaK)tu;HecH npn nepBOHanaAbHOH 
nocTaHOBKe coopy>KeHHH. Ul,eAH Mea<Ay TypaMH npnofípe- 
TaiOT pa3AHHHbie (|)QpMbI (pHC. 3).

nppMoyíOMmá Cmwfttí no3 yajtOM
C/77b/K

Tm

Jim cSyspo-M JR/ts c 6biMDUnoS

Phc. 3. Cthkh OMe>KHbix Typ npn nepBOHaqajibHoii hx 
yKJiaaKe

HepaBHOMepHOMy noAMHBy Ana noA OTAeAbHbiMH Typa- 
mh cnocoócTByeT Tan>Ke hx K e c T K O C T b .  Pa3MbiB Ana 
npoHcxoAHT b nacTHx, rAe ecTb meAH Me>KAy aohhhm  
njieraeM h HepoBHbiM necqanbiM ah o m . B pe3yAbTaTe sth 
Typbl BblÓbIBaiOT H3 

■ CTpOH, nOBepTblBaHCb HAH
3arAy6AHHBb. B co- 
opyjKeHHH noAynaiOTCH 
óonbiuHe ripopblBbi ah6o 
OHO nOAHOCTblO pa3py- 
máCTCíl (pHC. 4).

XIah noAAep>KaHHH 
npHMOAHHeHHOCTH OCII 
coopv/Kenmi HeKOTopbie 
npopaObi, HanpHMep hh>k .
IÍIaTeBHH, nponycKaAH 
nepe3 BepxHHH yroA  Typ 
HHHKOBblH Tpoc. Ho H 
B 3THX CAyiaHX BblMOH- 
Hbl noA AOHHbIMH nAeT- 
HHMH H B CTblKaX Hapy- 
IH3AK BCK) CHCTeMy
(pnc. 5).

3 th Ana ocHOBHbix AecJieKTa —  oTcyTCTBiie nenpepbiBHO- 
CTH H . XeCTKOCTb OTAeAbHblX SAeMeHTOB ~  H npHHyAHAH 
OTKa33TbCH OT AaAbHeHUieH yCTaHOBKH COOpyAíeHHH H3 Typ 
Ha penax CeBepa, HMeroiHHx necnaHbie rpyHTbi (BoAbinaa 
CeBepHaH JXnHHa, M anan CeBepHaH J4bhh3 h BbinerAa).

IV .  KoHCTpyKHHIO T yp  MOMÍHO yCOBepIHeHCTBOBETb, 
a HMeiiHo:

a) B bl ó 'p  O C H T b  T p e y r O A b H H K H  S e C T K O C T H  
KaK HeHy>KHbie a a h  pafíoTbi coopyxíeHHH;

. ¡

ílepdoHaaaMHas ff4M*Wí'í

nacate paiMbiSa

Phc. 4. PloAMbiB non aohhhm  nJieraeM
Typbi

Paspes

Tpoc
UUW/OSblS

/Iva »

|  Tevettac (leda

Phc. 5. noJiOTKeHHe Typ b coopyxeHHH ao (1) 
h nocae (II) noAMbiBa
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6) a  ah Aynuiero npriMbiKaHHH ctmkob Aßyx cmokhhx  
Typ, a TaK*e yaoßcTBa npn TpaHcnoprapoBKe T o p p e B b i e  
K p o M K H  n a e t h e h (ctchok) a  e a a t b r j i a / i K H M H  
(óopaiopHbiMH), He BbinycKan OTAeAbHbix kohhob xbopocthh;

b) c uejibto oßjierqeHHH TpaHcnopTHpoBKH a  e a  a t  b 
T y p b i  c ô o p H b i M H  h 3 T p e x  n a e t h e h (aßyx 60- 
KOBbix h aohhoto); Tor^a oahoö AoinaAMO mo>kho dyAer 
nepeBe3TH BMecTO oahoh thhícaoh Typbi nepBOHanajibHoii 
KOHcrpyKUHH 9 hah 12 n^eTHeñ h CBH3aTb H3 hhx Ha Me-

cTe onycKaHHH b coopynreHHe TpH 
HJiH neTbipe Typbi (pnc. 6);

b Typax He a  e a a t h 3 a a - 
h e h n j i e T H e B O H  c t e h k h ; 
OHa jiHiub cnocoôcTByer HepaBHo- 
MepHoił (JiHAbipaitHH boałi, yxyA- 
UiaeT yCAOBHH aKKyMyAHHHH H3HO- 
cob, cnocoócTByeT pa3MbiBy A»a 
b CTbiKax CMexíHbix Typ h 3a hh-

Phc. 6. Typbi, coÔpaHHbie MH 110 TeHeHHK>;
H3 oTnejibHbix njieTHeft Ä) H C K j n o H H T B  t a k ne e * e -

CTKHH a  o H H biß n j i e î e H b  
Typbi; yAOAteHHbiH Ha HepoBHoe aho, oh cnocodcTByeT 
ôojibiueMy ero pa3MbiBy, co3AaeT ycKopeHHbie TeneHHH 
b cTbixax h noA nAeTHeM.

3aMeneHo Tanate, hto neM doAbinyio nAomaAb AHa ne- 
penpbiBaeT coopyxeHHe cbohm jkbctkhm ocHOBamieM, TeM 
CHAbHee h doAbine noABepraeTcn oho noAMbiBy. TaKHM od- 
pa30M nAeTeHb, pacnoAOJKeHHbw nepneHAHKyAHpHo Tene- 
HHK> H BepTHK3AbHO HAH noA yrAOM KO AHy, HMeeT BO Bcex 
H3MepeHHHX MeHbHiyiO 30Hy pa3MbIBa, HeM T3KOH me TlJie- 
TeHb, yAomeHHbiH Ha aho (pue. 7).

fbtemem âep/rx/irourtiHtui} flae/nent noâ yesón

Pue. 7. Pa3MHB H OTJIOIKeHHa HaHOCOB

OAHaKO BCe 3TH yCOBepUieHCTBOBaHHH npHBeAH K TOMy, 
HTO OT KOHCTpyKHHH Typ OCT3ACH TOAbKO nepeAHHH Ha- 
nopHbiH nAeTeHb, onepTbin Ha TpeyroAbHbift KapKac, t . e. 
o d b i K H O B e H H b i H  i A H T o n A e T e H b  (pnc. 8). 3arpya- 
Ka TaKHx KOHCTpyKHHH npoH3BOAHAacb b HarneM dacceñHe 
BepuiaMH, 3anoAHeHHbiMH rpaBHeM, tahhoh hah mcakhm KaM- 
HeM. BepiHH 33KpenAHAHCb Ha HHHiHeft (a OHHOH) KapKaCHOft 
CTeHKe, rAe hmciotch noneperabie onopHbie JKepAH.

IUnTonAeTeHb c TpeyroAbHbiM KapnacoM coxpaHHA pHA 
cymecTBeHHbix AetJieKTOB Typ:

1. IToAMbiB noA nAeTHeM h nepeAHefi onopHOH ctchkoh 
KapKaca xoth npoHcxoAHA h b MeHbinen CTeneHH, ho Bee »ce 
HapyinaA npHMOAHHeÖHOCTb coopyjKeHHH, paccTpaHBaA h b 
AaAbHeñuieM pa3pymaA ero. HeH3de?KHbiH noAMbiB necna- 
Horo AHa noA iHHTonAeTHeM npnBOAHA k onycKaHHio ne- 
peAHeH CTOpOHbl TpeyrOAbHHKa H nAeTHH AO nOHH>KeHHOH 
OTMeTKH AHa BbIMOHHbl. 3aAHHH Ate CTeHKa TpeyrOAbHOrO

KapKaca oCTaBaAacb b nepBOHanaAbHOM noAoxceHHH h ah  
nOAHHMaAaCb, T3K KaK OHa H3XOAHTCH B 30He OTAOAieHHH 
HaHocoB (pnc. 9). i3,a>Ke ecAH TpeyroAbHbie KapKacbi c nAeT-

Phc. 8. IUHTonjieteHb, onepTbw na TpeyrojibHbiö napaac

HHMH yAepjKHBaAHCb Ha MecTe, to BCAeACTBHe HepaBHOMep- 
HOCTH noAMbiBa noA oahhm  h TeM Me nneraeM, a TeM do- 
Aee noA pa3HbiMH, nepeAHHH HanopHan ahhhh npHHHMaAa 
(})OpMy AOMaHOH. rtpH 3TOM COOpyjKeHHe CT3H0BHA0Cb He- 
nponHbiM, h öbiAH CAynan, KorAa ycTaHaBAHBaeMan Ha ne- 
penaTe CHCTeMa iHHTonAeTHeBbix coopynreHHH Ha TpeyroAb- 
HOM KapKace pa3pymaAacb Aaxœ bo BpeMH ee nocTpoHKH.

Pnc. 9. noJioiKeHHe mmomieTHH npa pa3MbiBe ma non hhm

2. H3roTOBAeHHe TpeyroAbHbix KapKacoB a ah  iHHTonAeT- 
Heñ TpedyeT 3HanHTeAbHOH 3arpaTbi padoneñ cham ; Kapna- 
Cbi caoacho ycTaHaBAHBaTb Ha nepeKaTax, ohh ctoht a o - 
pOA<e ÔOAee npOCTbIX, HO 3(})(|)eKTHBHbIX KOHCTpyKHHH, Ha- 
npHMep r0pH30HT3AbHbIX JKepACH, CKpenAeHHbIX C B e p T H - 
K3AbHO 3aÔHTbIMH KOAbHMH (pHC. 10). B 3T0M CAynae IHH-

TonAeTeHb coeAHHHeTcn c JKepAbio mapHHpHo, npnBH3bio 
H3 XBOpOCTa HAH MOHaAbHOH BepeBKH. 3oHa noAMbiBa pac- 
noAOiKeHa b hhjkhch nacTH nAeTHH, a HaMbiBa (oTAOAceHHH 
HaHocoB)—  b pañoHe KOAbeB. B pe3yAbTaTe meAb, koto- 
pan noAynaeTCH MejKAy nAeTHeM h aho m , noA AaBAeHneM 
BOAM h rAaBHbiM o6pa30M ee TeneiniH aBTOMaTHnecKH 3a- 
KpbiBaercH IHHTonAeTHeM. B HanaAbHoft cthahh otaokchhc  
HaHocoB b BHAe BaAa nponexoAHT 3a iHHTonAeTHHMH, npe- 
HMyuiecTBeHHO 3a cneT pa3MbiBa AHa noA sthmh nAetHHMH.
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B Äa/ibHeßiueM ü o a m h b  iipeKpamaeTCH, TaK KaK ocjiaö- 
jiHeTCH ÍKHB3H CHJia iTOTOKa, BCTpenaromero Baji aa njieT- 
HeM. iriocjieAyrom ee OTAoncenne necKa Ha Baji nponcxoAHT 
B OCHOBHOM 3a CH6T HaHOCOB, BJI6KOMHX nOTOKOM no AHy 
JioKa peKH. B a ji necxa HapaipHBaeTCH b CTopoHy iu ib t h h , 
npHKpbiBacTCH h m , h mHTonAejHeBoe coopyjKeHHe pa6o- 
TaeT nocjie  SToro HopMajibHO.

OnopHbie KojibH, na KOTopbix 3aKpenjieHa ropH30HTajib- 
Haa JKepAb, h BepxHHH Kpañ mHTonAeraeH p6pa3yioT npn- 
Myio AHHHK). O hH He nOAMbIBaiOTCH, a 33HOCHTCH IieCKOM H 
coxpaHHioT nepBOHanaAbHyio npHMOAHHeiraocTb eoopy>Ke- 
HHH.

Í Í ah  A ynuien paóoTbi mmonAeTHH, b h3Cthocth  3aKpw- 
TKH m eAeii ( b h m o h h ) Ha AHe, nAeTeHb AeAaiOT JKecTKHM 
to abko  b BepxHeñ n a cra , Ha 3U — 4/s e ro  b m c o t m . ¿ \a h  3to - 
ro  3Aecb BnAeTaiOTca 6oAee TOACTbie HBOBbie npyran. H h>k - 
HHH «ce HaCTb nAeTHH (Ha 1/4— 7s BbICOTbl) H3rOTOBAHeTCH

H3 ÓOAee TOHKHX T3AHH 
(pHC. 11). rioSTOMy Bepx­
HHH nacra  He nporHÖaeT- 
CH ASBAeHHeM BOAbI, 
a HHÄHHH 6oAee nAOT- 
Ho npHAeraeT ko  AHy, 
npHcnocoÔAHHCb K e ro  
HepOBHOCTHM H BO Bpe- 
nAeTHH h npn pa3MbiBe 

noA hum : 1 ‘ Í
V .  TypHbie coopyHceHHH b  HecKOAbKo p h a o b , KanmaAb- 

Hbie coopyMeHHH h3 Typ c 3anoAHeHHCM npocTpaHCTB M es­
sy HHMH rpaBHeM, MeAKHM KaMHeM H T. A- H npOKAaAKOH 
XBopocTOM (pHC. 12) hah ewe öoAee cAOJKHbie coopyace- 
HHH (pHC. 13) Ha pexax c necnaebiM a h o m  npHMeHHTb Hepe- 
Aecoo6pa3Ho.

Phc. 12. MeamyTypHoe 3anoJiHeHne b coopyiKeHHH

Phc. 11. IllHTonjieTeHb
pa3HOH THÔKOCTH

MH nepBoeaqaAbHOH nocTanoBKH

HaMH HcnbiTanbi caMbie pa3Hooöpa3Hbie KOMÓHHapnH h3 
Typ. TaK, npn 3aKpbITHH OTAeAbHbIX MOIAHblX pyKaBOB Ha 
C yxoH e Typbi yKAaAHBaAHCb b TpH h n n ra  p h a o b , a npo- 
CTpâHCTBO MeiKAy HHMH 33nOAHHAOCb TypaMH >Ke, HO yAO- 
ÄeHHbiMH BepiHHHaMH BHH3. B a o a b  cepeAHHbi nepBoro H 
nocAeAHero ph ao b  3aÓHB3AHCb k o a b h , no hhm  3a.HAeTaAHCb
nAeTHH, MeiKAy KOTOpbIMH yKAHAblBHACH XBOpOCT. C npH- 
rpy3KOH H3 K3MHH. H H orA a n0A coopyjKeHHeM yKAaAbiBaA- 
CH nOACTHAOHHblił TIOtjlHK TOAHIHHOH B 30— 40 CM (pHC. 13). 
B  A p y ru x  CAynaax TypHbie p h a h  b 3anpyAax hah  noAy- 
3anpyAax 3aKAaAbiBaAHCb c a o a h m m h  3aBecaMH, a name —• 
eAOHHOH KA3AK0H, H Typbi BbinOAHHAH pOAb Onop. O ä H3KO

b pe3yAbTaie Bcex bthx sKcnepHMeHTOB riiApoTexHHKH h 
Apyrne nyieñCKHe paöoTHHKH ceBepHbix peK npnuiAH k eAH- 
HOMy MHeHHK), hto TaKoe npHMeneHHe coopyjKeHHH H3 Typ 
Ha necnaHOM rpyHTe, noMHMO MaAOH 3())<|)eKraBHOCTH, 0 6 - 
xoahtch cahuikom AOporo, 3naiiHTeAbH0 Aopo>Ke, neM Apy-

Phc. 13. KanHTajibHoe coopyaœHHe M3 xyp

rae KOHCTpyKpHH. KpoMe Toro , nacra  BoaHHKaiomaH Heo6- 
xoAHMOCTb pa30HpaTb pa3pyuieHHbie coopyn<eHHii h3 Typ, 
0i<a3aBuiHecH Ha cyAOBOM xoAy, Bbi3biBaeT öoAbiiiHe TpyA- 
HOCTH. Y a SACHHC CpaBHHTeAbHO THÖKHX, COeAHHeHHbIX MOK- 
Ay co6 oh nA erae ft nyTeM B3pbiBaHHH TpeöyeT ö o a b iiih x  ycH- 
AHH, 3HaHHTeAbHOH 3aTpaxbi B B  h B M , a HHorAa h npHBAe- 
neHHH k  paöoTe BOAOAa3Hbix KpaHOB. OcTaiomancH nocAe 
pa3ÓopKH coopyAíeHHH H a , rtecKe npnrpy3K a Typ b BHAe 
KaMeHHCTbix. ocepeAKOB 3acopHCT cyAoxoAHbie n y ra , oço^ 
6eHHO HerAyôoKHe. B  ôoAbuiHHCTBe CAynaeB TaM, rA e  CTa- 
BHAHCb Typw, Ha Ane o6pa30BbiBaAHCb ôoAbiirae HepoBHO- _ 
CTH C rAyÓOKHMH BHM0HH3MH H HepâBHOMepHblMH CAynaH- 
HblMH OTAOHCeHHHMH HaHOCOB B BHAe ÔyrpOB.,

B  3aKAK)HeHHe HeOÔXOAHMO OCTaHOBHTbCH Ha KHHre 
H . ¡B. Tepexoßa, Bbinym eim oH  H3AaTeAbCTBOM M aH H crep- 
CTB3 penHoro (|)AOTa noA 3arAaBHeM «BbinpaBHTeAbHbie 
coopyxíeHHH H3 Typ». B  npeAHCAOBHH k  Heñ aBTop peKO- 
MeHAyeT onHCbiBaeMyio hm  KoncTpyKUHio Typ, ccbiAancb Ha 
«uiHpoKoe npHMeneHHe TypHbix coopyjKeHHH Ha pexax Ce- 
BepHoro ôacceHHa». Taxoe  3aHBAeHHe He cooTBeTCTByeT
AeHCTBHTeAbHOCTH. KaK Mbl y * e  rOBOpHAH, OT HCn0Ab30-
BaHHH coopyxíeHHH H3 Typ CeBepHoe ôaccennoBoe ynpaB- 
ACHHe n y ra  coBepmeHno OTKa3aAOCb naTb AeT Ha3aA, Aa h 
KOHCTpyKUHH HX yiHAH A3ACKO BüepeA OT OHHCaHHblX 
H . B . TepexoBbiM. 3 T y  KHHry npaBHAbHee 6 m ao  6 h  Ha- 
3Baib  «OnHcaHHe TypHbix coopyjKeHHH no npeABapHTeAb- 
HOMy n p o c K iy  1937— 1939 r r .» . B KHHre Aonymeno MHoro 
«npoeKTHoro», coBepmeHHO He yBH33HHoro c npaKTHKofi 
paëoT. *HeT h h k 3koh  HyjKAbi pa36npaTb ee AeTaAbHO, no 
pasAeAaM, naparpac|)aM h nyHKTaM, TaK KaK b ueAOM eio 
noAb30BaTbCH h pyKOBOACTBOBaTbca 6e3 KopeHHoft riepe- 
AeAKH HeAb3H. 
r. BejiiiKHÜ ycT ior



ilPOMbl 1U/VEH H bl E

OCBOEHHE COBPEMEHHOñ TEXHOJIOrMH HA 
BLIHErO^CKOÍi Cy/l,OBEP®H

H h îk . B. A. OJIHrEP

CpeflH upeanpHHTHH AepeBHHHoro cyAOCTpoeHHH, ocbohb- 
uihx 3a toam Oie'iecTBeHHOH bohhh nepeAOByio rexHOJio- 
rnio, oaho H3 nepBbix Mecí npHHaAJie>XHT BbiqeroAcxon 
cyAOBepcJ)H MuHHCTepcTBa peqHoro 4>jioTa (AHpexrap 
T. B. r. Opojioß). Eme b 1944 r. Beptjib opraHH30Bajia no- 
TOraO-CKOpOCTHOe CTpOHTeJIbCTBO CepHH yrjIHpOK. G Tex 
nop, HecMOTpn na HexoTopbie 3aTpyAHeHHH b MaTepuajib- 
HOM CHa6>KeHHH, HHíxeHepbi h TexHHKH, MacTepa h paöoqne 
Bep(J)H npoAOJUxajiH coBepuiencTBOBaíb MexaHH3aunio u 
opraHH3aii,Hio npOH3BOACTBa. Bo BTOpoM nojiyro^HH 1946 r. 
Bept})b nepemjia Ha pHTMHqHyx» paöoTy no TBepAOMy rpa- 
(j)HKy, OCymeCTBHB nOTOHHOe , CTpOHTeJIbCTBO 1000-TOHHbIX 
yrjiHpoK pa3MepaMH 7 0 X 1 2 , 2 X 2 , 6  m (pnc. 1).

peBHOBaHHK). B HOHÔpe, Aenaöpe 1946 r. h HHBape 1947 r. 
BepcjiH npncyiKAaJiocb nepexoAflmee KpacHoe 3H3mh 
BÛCOC h M PO c BpyneHKeM nepBoñ npeMHH. BjiaroAapa 
xopoiuHM pe3yjibTaTaM paôoTbi b 1946 r. Bepcjib nojiyqnjia 
T3KÎKe ÂHpeKTOpCKHH c})OHA-

BbiqeroAcxan Beptjib ne BbiAejiaeTCH 3naqHTejibHo cpeAH 
ÆpyrHX nepBopa3pHAHbix Bepijieñ hh oôopyAOBaHHeM hh 
KB3JIH(J)HKaiI,HeH CBOHX XHApOB. Ho ÔJiaTOAapH HHHHHaTH- 
Be h SHeprHH HHîxeHepoB tt . C ycjim ia A. n ., M acjiexn  B. T. 
h puAa /ipyrHX, cyMeBimix BocniiTaTb nepeAOBbix MacTe- 
POB h CTaxaHOBueB ( tt. TyflKHexT, ByHXOBCXHH, IIIanapAa, 
OHHmyK h AP-)> BHeapeHbi nepeAOBbie MeTOAbi h npneMbi 
paôoTbi. B pe3yjibTaTe BbiqeroAcxaa Bepcjib AoÔHJiacb 3 iia-

PhC. 1. OÖLHHH BHÄ CTpOHTejlbCTBa

BjiaroAapa xoporno npoAyMaHHoij opram m im H npoH3- 
BOACTBa h MexaHH3aiiHH 3aroTOBHTejibHbix onepaii,HH Tex- 
nHK0-3K0H0MHiecKHe noKa3aTejiH paôoTbi BepcJiH 3HaqH- 
TejibHo yjiyquiHJiHCb. Tax, b nepBOM nojiyroAHH 1946 r. 
OÄHH paöoHHH BbipaôaTbiBaji B MecHH 2,8 T TpysonoA'beM-
HOCTH, a BO BTOpOM n O J iy rO A H H ---3,7 T. CpeAHHH Bbipa-
ÔOTKa npOH3BOÄCTBeHHbIX paÔOHHX Bep(})H noAHHJiacb B 
1946 r. no cpaBHeHHio c 1945 r. Ha 27%. 3apa6oTHan n jia - 
Ta paôoHHX cyA opexa  B03p0CJia Ha 22%, a y  J iyqm nx pa- 
ÔOHHX nOBbICHJiaCb B ABa C JIHUIHHM pa3a. CTpOHTeJIbCTBO 
OAHOH yrjiHpKH paHbiue 33HHMajio 5—7 MecapeB, a Tenepb 
3T0T CpOK COKpaTHJICH AO 3 MeCHpeB, npH ieM  CeÔeCTOH- 
MOCTb nOCTpOHKH OAHOTO CyAIia 3HaHHTejIbHO CHH3HJiaCb.

MHHHCTepcTBO peqHoro (JviOTa CGGP h U,K coK)3a pen- 
HHKOB BbicoKo ou,eHHJiH ycnexH BbiqeroACKOH cyAOBepcjm: 
bo BTopoM nojiyroAHH 1946 r. BeptjiH emeMecHHHO npncy>x- 
AajiHCb npeMHH no BcecoK)3HOMy couHajiHCTHqecxoMy co-

HHTejibHO jiyquiHx noKa3aTeJieH, qeM Apyrue, paßoTaBuiHe 
c-rapbiMH MeTOAaMH. Tax, nanpHMep, BaTypHHcxan Bepcjib 
b 1946 r. 3aTpaHHBajia Ha nocTpoñxy aHajiornHHbix no xoh- 
CTpyXHHH nOHTOHHblX JI6C0B030B Ha 60'% ôojibiue BpeMe- 
HH h BbipaôoTxa paöoHHx ôbijia TaM Ha 40% HHJxe, qeM Ha 
BbiqeroACXOH.

PaCCMOTpKM- OCHOBHbie SJieMeHTbl, H3 XOTOpblX CJIO>XH- 
Jiacb nepeAOBaa TexHOJiorna Ha BbiqeroAcxoli cyAOBepijiH.

j3,epeBOo6pa6aTbiBaiom,ee oôopyAOBaHiie Bepcfin bxjiio- 
qaeT: AByxpaMHbiñ jieconnjibHbiH 3aBOA, ocnameHHbiH pa- 
M3MH PJ1B-60, OÔpe3HbIM CT3HXOM H TpeMH T0pu,0BXaMH; 
qeTblpeXCTOpOHHHH CTporaJIbHblii CTaHOX c npocBeTOM 
200 X  300 mm; MaaTHHxoByio nnjiy, npHcnocoôJieHHyio ajih 
HaXJIOHHOH H yrJIOBOH TOppOBKH; H3pe3HOH CTaHOX, CXOH- 
CTpyHpOBaHHblH AHpeXTOpOM BepcjlH HHHt. B. r. OpOJIOBblM 
H nOCTpoeHHblH Ha C3MOH BeptJlH, H, HaXOHeii, OÔbiqHyiO
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JieHTorayio m uiy c 40-mm a 6htoh. KpoMe fo ro , Bepcjib 
HMeeT KOMnjieKT CTOAapHbix ctshkob: cJjpeaepHbiH, cjiyro- 
BOHHblH, peHCMyCOBblił, pHpKyAbHOnHAbHblH, AOAÖOKHblH H
Majiyio JieHTorayro nHJiy.

CTanejibHbie MecTa oöopypoßaHbi pByMa KOMnpeccopaMH 
oöm eii npoH3BO/i,HTejibHOCTbío b 12 Ms/qac. OpHOBpeMeHHo 
Ha cóopKe paôoïaioT po pecaTH pyHHbix nHeBMaTHHecKHX 
HHCTpyMeHTOB: MOJIOTKOB, CBepAHAOK, H,HpKyjIbHbIX nHA H 
TpH SJieKTpOApeJIH.

rioA 'beM  cypopeTaAeñ Ha cypa  npoH3BopHTca íiocTpoeH- 
HblMH Ha Bep(|)H npOCTeHIUHMH pepeBHHHblMH KpaH3MH Tpy- 
3onop'beMHOCTbK> b 0,5—0,7 t  c 3AeKTpHHecKHM hah  pyn- 
HblM npHBOAOM (pHC. 2). PI O Mepe HapOÖHOCTH KpaHbl m ojk-

l-flodopommn mmmadka, 2-flpuDnd, 3~)Ha/m6 djwmpoca 

Pac. 2. npocreñniHií AepeBflHHbiajnOBOpoTHbiH KpaH

ho nepepBnraTb TpaKTopoM hjih AomapbMH BpoAb CTanejib- 
HOH nAOipapKH. 1 ¡

OóopyAOBaHHe HcnoAb3yeTca Bepcjibio BecbMa 3(|)(})eKTHB- 
Ho. Tax, Ha JieconHAbHbix paMax KpoMe oöhhhoh pacnn- 
JiOBKH npoH3BOAHTCH Tañare 3aroTOBKa nepenoBbix ÖpyCbeB 
(pa3BajiHB3HHe Ha neTBep™) h BbiOopna na3a Ha canorax 
pyjieñ. Ha HerapexcTopoHHeM CTporajibHOM CTaHKe noMH- 
MO OÖblHHOrO CTpOraHHH npOH3BOAHTCH T3K>Ke (JiaCOHHaa 
OCTpOXÍKa POCOK OÖIHHBKH, pa3JIIIHHbIX peTaAeH HapCTpOH- 
KH H xopnyca. Ha MaHTHHKOBOII TOppOBKe HapHAy c OÖblH- 
HOH TOppOBKOH ÖpyCbeB H POCOK npOH3BOpHTCa HaKAOH- 
Haa ToppoBKa kohhob äocok oöihhbkh ppa C03P3hhh pa3- 
JiaAKH, HTO AOCTHraeTCH npOCTbIM HaKAOHOM AOCKH B nAO-

CKOCfH pOAbraHra, a Taioxe foppoBKa pocoK h ópyćbes 
noA AïoôbiM yrAOM, hto pocTHraeTca noBOpOTOM Been nn- 
Abi b na3ax, ycTpoeHHbix b Mecie ee nopBecKH.

BoJibiuoH scJxjieKT paeT Hape3HOH CTanoK OpOAOBa. Ha 
3TOM CTaHKe npOH3BOAHTCH BCe Hape3KH Ha ÔpyCbHX Haôo- 
pa, HHCAO KOTopbix na OAHO cypHO npeBocxoAHT 4000; Kpo­
Me Toro, Hape3aioTCH Aanbi coepHHeHHH KonaHen c npn- 
CTaBKaMH, IUHHbl Ha ÓyHKepHblX CTOHK3X. B H3CTOHlU,ee 
BpeMH npoH3BOAHTCH sKcnepnMeHTbi no Hape3Ke na CTaHKe 
KOCbIX 33MKOB C 3yÔOM ¿pHC. 3).

IÜHpoKo HcnoAb3yeTCH AeHTOHHaH nHAa. Ha Hefl Bbinn- 
AHBaiOTCH KOCbie 33MKH 6e3 3y6a H 3arOTOBKH PAH KOCbIX 

!3aMKOB c 3y6oM, peAaioTca Hape3KH Ha cxBaTax, pnpepcax 
h pacKocax, 3aroTOBAinoTCH épura p a h  pacKAHHKH nare- 
Aefl, KOKCbl H H3KA3AKH, BbinHAHBaiOTCH AeKaAbHbie 6pycba.

TaKHM o6pa30M ôoAbinaa nacTb cypopeTaAeñ nocTynaeT 
Ha cTaneAb yare oôpaôoTaHHofi, noproTOBAeHHOH a a h  ycTa- 
HOBKH Ha MeCTO.

Oßipaa cxeMa TexHOAornnecKoro noToxa noKaaaHa Ha 
pHC. 4. C Aeco3aBopa MaTepnaA nocTynaeT Ha ciporaAb- 
HblH CT3H0K. HoCAe OCTpO>KKH ÔpyCbH H AOCKH HanpaB- 
ahiotch b pex hah Ha CTaneAH, nopBepraacb no nyTH CAe- 
A0 B3HHH pa3MeTKe, MapKHpOBKe, TOpUOBKe H OÔpaÔOTKe Ha 
M3HTHHK0 B0 H nHAe H H3pe3HOM CTaHKe. ¡Ha H p33MeTKH 
HMeioTCH cnepnaAbHbie inaÖAOHbi, CHHTbie c pa30HBOHHoro 
npa3a.

B pexe 3aroTOBKH cypopeTaAeñ 3aroTOBKH oöpaöara- 
BaioTCH Ha peHTOHHOH nHAe. 3aTeM npoH3BOpaTca pynHaa 
popaôoTKa h npHroHKa hx , a Tañare npepßapHTeAbHaa 
côopna y 3AOB. KpoMe toto, b stom pexe ycTpoeH nAa3 Ha 
pocnaTOM HacTHAe pa3MepoM 9,5 X  35 m h BbipeAeHO Me- 
CTO a ah  rpynnbi ctoahphhx  ct3hkob (pnc. 4). TeppHTOpna 
ÜAa3a npn OTCyTCTBHH pa30HBOHHbIX paÔOT HCnOJlb3yeTCa 
Kan côopOHHaa nAOipapKa.

Tax KaK TpaHcnopTHbiMH cpepcTBaMH BeptJiH HBAaiOTca 
TOAbKo BaroHeTKH, b coôpaHHOM BHpe Ha„ CTaneAb nopaioT- 
ca AHinb innaHroyTHbie paMKH h pyAH. Tanne ace y3Abi, KaK 
AKHHH KOHeñ H KHAbCOHOB, TpaHU,èBbie paMbl, KaiOTbl H py6 - 
KH, nocAe npepBapHTeAbHOH npnroHKH h côopKH b nexe 
MapKHpyiOTca h nanpaBAaioTca Ha CTaneAb b pa3o6 paHHOM 
BHpe. npaKTHKa noKa3aAa, hto He3HaHHTeAbHbie otkaohc- 
HHa OT pa3Mep0 B peTaAefi (nopapKa 1— 2 mm no ceneHHio 
h 10— 20 mm no pAHHe) He OKa3biBaioT cymecTBeHHoro 
BAHHHHH Ha pe3yAbTaTbI CÔOpKH, T3K KaK CBepAOBKa OT- 
BepCTHH h cKpenpeHHe peTajień npoH3BopaTca Ha CTaneae.

Beptjlb nOAHOCTbK) MexaHH3HpOB3Aa CTOAapHOe HPOH3BOP- 
CTBO. Bce peTaAH pBepHbix noAOTeH, okohhhx  nepenaeTOB, 
cypoBOH MeôeAH h HHBeHTapa BcecTopoHHe oôpaôaTHBaioT- 
ca na CTaHKax, nocAe nero CTOAapaM ocTaeTca TOAbKO 
côopKa h CKAeHKa peTaAeñ. H omhmo bmcokoh npOH3BopH-

Um  wtamoOku u câotüw n/M em /m i Jaeomohmemtoi nsm M o
Uuasvwkßßup Mana Cmpo2a/fbHbnI anoM

ffjyma cmoAffp/Mx crmnkoi Hopesno* catena*̂

< nßmX

JltatM/iûnùrù un:

fbun
V  3 k  a o k o / t f a

poôopomnùKj Kpy? y/enmwMor nom
U j  h a a k o /t e a

Pue. 3. OnbiTbi no Hape3Ke 33mkcb c ayôoM 
Ha CTaHKe ^poJiOBa

P hc. 4. CxeMa TexHOiiornnecKoro nOTOKa Ha BuieroACKofi cyxoBep<})H
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fejibHöcTH 3Aècb AOCTHräerca ti xopoiiiee xaqecTßo cto
AHpHblX H3ACAHH.

MexaHH3auHH 3aroTOBHTenbHbix onepauníi 3HaqHTeAbH0 
noBbicHJia npoH3BOÆHTejibHOCTb Tpyaa. Tax, nanpHMep, pyq- 
H3H Bbiôopxa oahoh nape3XH rjiyÔHHOH b 20 mm b 6pyce 
mnpHHOH b 150 mm TpeóyeT 3aTpaTw 8 mhh., a Ha Hape3- 
HOM CTaHKe OponoBa (pnc. 5) 3Ta onepauna, c yqeTOM ne- 
peMemeHHH ópyca, 3aHHMaeT He öojiee 1 mhh. Bbióopxa

Pjic. 5
A — cxeMa MexamreecKOH Hape3m Ha cratuce 4>pojioBa, B — pyMHaa Hape3na

B p y w y io  o^Horo K oco ro  3aMKa c 3y6oM TpeôyeT y  oÆHoro 
paßoqero 60 m hh . r ip n  3aroTOBKe 3aMKa Ha achtoahoh nnne 
h nocneAyjomeñ pyqHoñ AopaöoTxe Asoe paöoqax AeAaioT 
33MOK 3 a  5 MHH. HeOÓXOAHMO, OAHaKO, 33MeTHTb, ATO npH- 
MeHaeMMH Bepcjmio b HacToamee BpeMa mctoa oópaóoTXH 
33MKOB eme Aanex ot coBepmeHCTBa. H3roTOBneHHe jie- 
xajibHbix öpycbeB Ha achtoahoh nnjie BMecTo npHTecxn 
TOnopOM nOBbICHJIO npOH3BOÄHTejIbHOCTb TpyAa B 8 pa3. 
TopHOBKa c pa3JiaAKOH Ha MaaranxoBOH nnae noAHaaa npo- 
H3BOAHTejIbHOCTb B 3 pa3a H T. A-

Bept})b npOBOAHT aHTHcenTHpOBaHHe cyAOB mctoaom
OnpbICKHBaHHH A6T3AeH paCTBOpOM 3HTHCenTHKa noA AaB- 
AeHHeM.

B OCHOBe TeXHHHeCKOH nOArOTOBKH Bep4)H K nO TO H H O M y 
CTpoHTeAbCTBy a o k h t  TmaTenbHo pa3pa6oTaHHaa h 3aÓJia- 
roBpeMeHHo noAroTOBAeHHaa TexHHqecxaa AoxyMeHTaima 1. 
OcHOBHbIMH A0KyMeHT3MH nOTOKa, KpOMe npOeXTÜ H CMe- 
Tbi, aBAHioTca:

1. OoApoÖHaa TexHonorHqecxaa BeAOMOCTb Bcex ochob- 
Hbix h BcnoMoraTeAbHbix paôoT h onepaunn c noApa3Ae- 
AeHHeM hx Ha 3aroTOBHTejibHbie h côopoHHbie, c y q e T O M  
d)aKTHaecKoro ypOBHa pa3BHTHa tcxhhkh Ha npeAnpnaTHH 
H AOCTHFHyTOH npOH3BOAHTeAbHOCTH TpyAa.

2. noA H aa cneu,H(J)HKau,Ha noTpeôrib ix MaTepnaAOB h Ae- 
Tajieñ c yxa3aHHeM hx pa3MepoB, npnnycxoB  Ha oöpaöoTxy
h T. a . CneuH(J)HKaiiHa AonojiHaeTca TexHonorHqecxHMH 
KapTaMH Ha oöpaöoTxy AeTaneñ Kopnyca.

3. -CßOAHaa BeAOMOCTb TpyAoeMKocTH ochobhhx rpynn
paôoT.

4. ÆupeKTHBHblH rpacjjHK nOCTpOHKH CepHH CyAOB.
5. TexHOJiorHaecKHH rpacjm x paôoT cyAOCTpoHTeAbHoro 

uexa.

6. C bo ah w h  ôpnraAHbiH rpacjm x paôoT cyAOCTpoHTenb- 
Horo uexa.

^Ca. öponnopy riTaiiiHHKOBa B. M. h EportKHHa B. H. „TIotoh-
HblH H CKOpOCTHOfl MeTOflbl CTpOHTeJIbCTBa ASpeBílHHblX CyAOB Ha
Bep(J)ax HapKOMpe>«})jioTa“ , 3945, r., a Tajase CTaTbio <í>. ManjiHH- 
CKoro „noTOHHO-CKopocTHOH MeTOx paôoT b ôapjKecTpoenHH“ B 
BíypHaae „PeqHoñ TpaHcnop-r“ JSTs 1 3a 1941 r.

7. BpnraAHbie sáAaHua cyAocTpóHiéAbHOMy nexy .
8. ripOH3BOACTBeHHbie 33AaHHH H rpa(J)HKH JieCOHHAbHÓ- 

My H exy, xy3HHu,e, TpancnopTy h Apyn-iM nexaM.
TexHOJ!orn<iecKasi ueAOMocib h  cneuHíJmKauHH no rp e ö - 

Hbix MaiepHajiOB h Ae'rajieíi yToqnaiOT h AeTanH3npyioT 
npoeKTHo-CMeTHyio AoxyMeHTaimro, npHBOAH ee b nojiHoe 
COOTBeTCTBHe C HaAHHHblMH TeXHOJIOI'HHeCKHMH H M3TepH- 
aAbHblMH yCJIOBHHMH. Ha HX OCHOBe COCTaBJIHeTCH CBOAHan 
BeAOMOCTb TpyAoeMKOCTH, cAym am aH ochoboh nocTpoeHHH 
TexHOjiorHqecKHx rpacjiHKOB. B stoh  bcao m o cth  pa3Ae- 

J1HIOTCH paÔOTbl, OTHOCHipHeCH HdlOCpeACTBeHHO 
k  CTpoHTeAbCTBy cyAHa h BbinoAHHeMbie cyAO- 
CTpOHTeAbHblM D,eXOM, H paÔOTbl BCnOMOTaTeAb- 
H oro xapaKTepa. K nepsoñ rp yn n e  Bepijjb o th o - 
c h t : 3ar0T0BKy cyAOAeTaAen, iia o th h h h o -cóo- 
pOHHbie h óoATo-KOHonaTHbie paôoTbi, cnycKOBbie 
H AOCTpoeqHbie paôoTbi. BbinoAHeHne hx  h no- 
AOHceHO 3Aecb b ocHOBy yqeTa TexHHHecKOH ro - 
TOBHOCTH cyAHa. TpyAoeMKocTb paôoT stoh  
rp yn n b i cocTaBAaeT 2/s oôm efi cmcthoh  Tpy- 
AoeMKocTH. K o  BTopoH rp yn n e  Bepifib o tho ch t : 
nAa30Bbie h Ky3HenHO-MexaHHqecKHe paôoTbi, 3a- 
roTOBKy naKAH, TpaHcnopTHpoBKy, BcnoMoraTeAb- 
Hbie paôoTbi. Hx BbinoAHeHne npn onpeAeAeHHH 
npouenTa TexHHnecKoñ totobhocth  3Aecb He 
yHHTblBaeTCH.

BnaroAapH TaxoMy pa3ACAeHHK> Ha Beptjjn rapaH rapoBan 
npaBHAbHbiH yqeT; Tax Ha3biBaeMbie nepenpoueHTOBKH He- 
B03M0KHbI.

ZlHpeKTHBHblH rpa^lHK IlOCTpOHKH CepHH CyAOB HBAHeTCH 
BaJKHeñniHM nnaHOBbiM AoxyMeHTOM Bepc})H. B HeM ycTa- 
HaBAHBaiOTCH AaTbl 3aXA3AKH H OXOHHaHHH nOCTpOHXH HAH 
AOBeACHHH AO 3HMHen roTOBHOCTH xaxiA oro  cyAHa. B  0 6 - 
mnñ nepnoA nocTpoHXH cyAHa BXAionaeTCH He TOAbxo CTa- 
neAbHan côopxa, ho h 3aroTOBxa cyAOAeTaAeñ, a Taxxte 
AOCTpoHxa nocne cnycxa. BpeMH, noTpeÔHoe ajih saroTOB- 
KH, coBMeipaeTCH c HanaAOM côopoHHbix paôoT. C nycx cy ­
AOB np0H3B0AHTC3 b pHAe CAynaeB npn pa3Hbix CTeneHHX 
rOTOBHOCTH.

B  3HMHHH nepHOA H3 rpa(|)Hxa HcxAionaiOTca cnycx h 
AOCTpoHxa, HO npHHHToe HJ1H AeTa BpeMa nocTpoHXH Bepc})b 
coxpaHaeT, aoboab roTOBHccTb cyAOB b 3hmhhx ycAOBHax 
Ao 85—90°/o. Ha pnc. 6 npHBeACH oTnerabiii rpatfjHx.

n.PH pacaeTe m ara  noToxa Ha B biaeroAcxoH  Beptjm 06 - 
m,HH nepHOA CTpoHTeAbCTBa npHHHT b 224 paôoqnx ahh, 
AAHTeAbHOCTb nocTpoHXH —  b 60 AHeft h cepiiH —  b 10 cy- 
AOB. IL Ia r noToxa cocTaBHn:

, 224—60 10
a== _i— — 18,2 =  18 paôoHHx Anen.

Illa r noToxa onpeAenaeT TeMn Bcero npoH3BOACTBa, 
cpoxH, AasaeMbie SpnraAaM Ha BbinoAHeHne oTBeAeHHbix 
yqacTXOB paôoT, h nnaHOBbm npoMeacyTox BpeMenH MexxAy 
AsyMH nocAeAOBaTeAbHbiMH 3axAaAxaMH, a Taxjxe CAaaaMH 
cyAOB.

H p n  nocTpoeHHH AapexTHBHoro rpa tjm xa  yqHTbiBaeTca 
ó>XHAaeMaa AaTa 3axpbiTna HaBHraijHH. K  AnpexTHBHOMy 
rpac})Hxy nocTpoHXH npncnocoÖAaeTca bch n p 0H3B0ACTBeH- 
Haa h X03añcTBeHHaa AeaTeAbHOCTb Bep(})H, h npea<Ae Bce- 
ro  na OCHOBe e ro  cpCTaBAaeTca TexHOAornqecKHH rpac{)HK 
'paôoT cyAOCTpoHTeAbHoro n,exa.

Kax BHAHO h3 TaÔAHUbi, 3aroTOBHTeAbHbie onepauHH 
h 3axAaAxa cyAHa HaqHHaiOTca OAHOBpeMeHHo. Hepe3 
mecTb paôoqnx Anen ôpnraAa c6opm,HKOB npucTynaeT 
X nacTHAy AHHma h BbicTaBxe mnaHroyTOB. Eme ao oxoh- 
qaHHa sthx paôoT HaqHHaeTca xpenAeHHe HarenaMii. Ochob- 
Hbie cöopoqHbie paôoTbi no xopnycy npoBOAaTca napaA-
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1 ■ ■ ! ‘ > ■; T  a 6 .1 b n a
TexHOjiorHHecKHÖ rpa(j)«K paßoT cyAOCTpoirrejibHoro u.exa

e
e
g

OcHOBHbie paóoTbi öpnraÄ
Tpy^oeM-

KOCTb
B

^ejI./ÄHHX

MacjieH-
HblÜ

COCTaB
öpuraji

ripHpOCT 
TeXHH1!. 
rOTOBHO- 
CTH B °/o

LLIar noTOKa—18 paöoHHx ÄHeä 
ripoÄOJi>KHTejibHocTb nocTpoHKH- 60 paöoHHX «Heß 
riepnOÄ nocTpoHKH—II noayrouHe 1946 r.

i CTaHoqHaa 3aroTOBKa ................ • 126 7 8,1 1 _____ 1Ä
2 npeÄBapHTejibHaa cßopKa Haöopa 201 11 8,4 1 18
3 3aroTOBKa mieBHeft, HancTpoeK . . 85 5 3,5 1 ------------------------ 18
4 06pa6oTKa ctojihphhx . 59 3 2,5 1 ------------------------ 18
5 nonroTOBKa CTanejiH h aecoB . . 111 6 2,0 1 9
6 CöopKa ÄHHipa h mnaHroyTOB . . 100 6 4,2 7 ----------------------------24
7 HarejibHbie h öojiTOBbie paöoTH . . 166 9 6,9 19 36
8 y  CTaHOBKa KHJIbCOHOB, KOHeil . . 153 9 6,3 25 42
9 CöopKa BopoTOBbix h noji6oao>iHbix 15o 8 6,2 25 42

10 OÖUIHBKa ÖOpTOB............................ 145 8 6,0 25 42
11 KoHonaTKa ÄHHiua h noußopoTOB 163 9 6,8 28 45
12 Bhmch , naayöa, noarnö ahhihb . . 155 9 6,5 34 -51
13 ßOJITOBbie paÖOTbl............................ 119 7 5,0 35 -52
14 KoHonaTKa öopTOB h najiyöbi . . 174 10 7,2 39 56
15 HaxcTpoöKa h ycTpoücTBa . . . . 185 10 7,7 41 58
16 KpeneKHO-KOHonaTHbie paöoTbi . . 125 7 5,2 41 58
17 CnycK c y Ä H a .................................... 97 5 4,0 40 57
18 ÄocTpoenHbie paöoTb i.................... 85 5 3,5 43 60

M t o r o . . . 2399 134 100

19 OnHCTKa, nOÄana h noffteM MaTe-
994 19 8 fin

B c e r o  . . . 2623 148 —

jiejibHO TpeMH ßpHra^aMH. BcjieA 3a HacTHJioM najiyôw HAyt 
KpeneacHO-öojiTOBbie h KOHonaTHbie paöoTbi, cöopna Han- 
CTpOHKH H yCTpOHCTB. B 3T0 BpeMH CMBHHIOTCH KJieTKH, 
nOÄrOTOBJIHeTCH CnyCKOBOe yCTpOHCTBO H npOH3BOAHTCH 
flocTpoe^Hbie paöoTbi. riapajuieJibHo c sthm oAHa öpnraAa 
coopy*aeT Jieca h Tpanbi, a Apyran (He BXOAaman b co- 
CT3B ocHOBHbix öpnraA) noAaeT, noAHHMaeT MaTepnajibi, 
'yÔHpaeT o t x o a h , a 3hmoh  —  h CHer.

Bee paßoTbi BbinojiHHioTCH AeBHTHa^paTbio öpnraAaMH, 
H3 HHx BoceMHaAuaTb ocHOBHbix h OAHa BcnoMoraTeJibHaH. 
Cneu,HajiH3au,HH o c h o b h h x  6pnraA cjieAyioman.

3aroTOBHTejibHbie ÖpHraAw:
1. 3aroTOBKa AeTaJien Ha cTaHKax;
2. SaroTOBKa ;xpaHH,eBbix paM, uiTeBHeö, K a m , pyßoK,

yCTpOHCTB.
3. npnroHKa h npeABapHTeJibHan c6opxa uinaHroyTOB,

KHJIbCOHOB, KOHeH.
4. npoH3BOACTBo cyAOBoß MeßeAH, HHBeHTapa, cmaap-

HbIX H3A6JIHH, JIOAOK.

IljioTHHHHo-cßopoHHbie GpHraAM:
5. 3aKJiaAKa h ycTpoficTBO AecoB h rpanoB.
6. BbicTaBKa TpaHijeBbix paM h niTeBHeft, HacTHJwa ahh- 

ipa, BbicTaBKa mnaHroyTOB.
7. Y CTaHOBKa KHJIbCOHOB, KOHeH, A6T3JICH (jiepM.
8. y  CTaHOBKa noAÖajioqHbix, BopoTOBbix, AeTa^eñ (fiepM.
9. y  CTaHOBKa ÖopTOBOH 061HHBKH.

10. BbicTaBKa ôhmcob , HacTHJiKa najiyöbi.
11. CöopKa HaACTpoHKH, ycTpoHCTB, AejibHbix Bemefl.

BojiTO-KOHonaTHbie ßpHraAti:
12. noAÖopKa AHHipa, HarejießaHHe, KpenjieHHe óojiTaMH 

KHJIbCOHOB H BopoTOBbix:
13. BojiTOBoe h TBosAeBoe KpenjieHHe Kopnyca.
14. KoHonaTKa AHHipa h noAßopoTOB.
15. KoHonaTKa öopTOB h najiyöbi.
16. CMeHa KjieTOK, noAöopKa, KoHonaTKa h BbixoAKa 

AHHipa.

flocTpoeHHbie h cnycKOBbie 6pHraAw:
17. OoAroTOBKa cnycKOBoro ycTpoflcTBa h cnycK.
18. OcMOJiOHHbie, MajiHpHbie, nenHbie h nponne paßoTbi; 

aHTHcenTHpoBaHHe.
CocTaB ßpnraA paccmrraH tbkhm o6pa30M, htoöh bh- 

nojiHHTb CBoe 3aAaHHe no KaJKAOMy cyAHy 3a BpeMH mara 
noTOKa, T. e. 3a 18 paöonHX AHeß. ^HCJieHHOCTb KaxcAofi 
H3 öpnraA onpeAejiaeTca no cJiopMyjie:

p — — I —
8 dk ’

rAe:
T  — TpyAoeMKOCTb ashhoh rpynnu paÖOT b neji./nac.;
8 — HHCJio nacoB b CMeHe; 
d — mar noTOKa;
k — K03t})HAHeHT npoH3BOAHTejibHocTH TpyAa. 
iHanpHMep, HHCJieHHocTb 6pnraABi, BbinojiHHiomefi 06- 

niHBKy ÓopTOB, onpeAenaeTCH:
n 1161 o

f
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faxan nncjiemiocTb HeodxoAHMá npH BbinoAHemiH ycxa- 
HOBJieHHblX HOpM. C OCBOeHHeM paÓOX (paKTHHeCKaH npo- 
H3BoaHTejibHOCTb xpyAa B0 3 pacTaeT, h qncjieHHocTb fípHra- 
Abl MOJKHO COOTBeTCTBeHHO COXpaXHXb.

Ha ocHOBe xexHOfloxHHecxoro rpatfmxa «KCMecamio 
CXpOHTCH CBOAHblñ Ppnra^HblH  ̂ rpatpHK, KOTOpbM , yaüTbl- 
BaeT coBMecTHyio paóoxy ópnraA Ha# cepneH cyAOB, kjih - 
MaTHaecKHe ycAOBHH AaHHoro MecHixa, (jjaxxHnecxyio ro^ 
TOBHocTb cy^OB, nepemeAuiHx c npeAbiAyjpero Mecnna, h

Pac. 6. OmeTHbiH rpacj)HK poeta TexHHiecKOH roTOBHOCTH cjaob

ApyrMé ycjioBHa. la x ,  HanpHMep, b 3HMHee BpeMH ocbo- 
6 o/KAillo iuhccíi CiivcKOBaH M Aocxpoennan 6pnra^bi, a xax- 
>Ke KOHonaTHHK-n najiyPbi Hcnojib3yioxcH r j í í i  A pyrnx npo- 
ii3B0ü,CTbc.K]¡biXr i:yx<;j, n r. i i .

TexHi-piecxaH AOky.MeuxauHíi noxoHHoro expon rejibCTBa 
3aBepmáeTCH ópéraAHbiMk h pexoBbiMH 33A2hh hm h . iB  hhx  
yxa:¡;nn>¡: cocran paóox, xojiHnecxBO hx  no xaxíAOMy cyA- 
H-y H HdpMbl- BblpaÓOXKH.

MecHUHbie 3aÁ,aHHH AecoaaBOAy, xy3HHu,e, MexaHHnecxo- 
mv uexy, na nepepa6oxxy naxyiH h x . a - npeAycMaxpHBaiox 

* oóíiaa renbHde C03AáHHe saAeJioB - h pe3epBOB MaxepHajiOB, 
AexaAcíi, KpeneíKHbix H3AeJiHñ, xoxopbiMH cHaóxxaioxcH 

. cTane.ibjiwe yqacxxn. Taxoñ 3aAeji no xpanHen Mepe na 
, ,o ahh  rnjar noxoxfa, xax noxa3ajia npaxxnxa, HBJinexcH oóh- 

3axeÁbHbIM yCJIOpHeM pHXMHHHOH pafíoxbl BepípH. B I XBap- 
ra jie  1S47 r. BbineroAcxafl cyAOBeptpb HcnbixbiBajia nexo- 
xopbie 3axpyAHepHH b noAyneHHH jieca, 6h a  H3pacxoAOBan 
aaAtvi, n 3X0 cpp3y >xe BM3Bajio CHnxxeHHe xeMnoB cxpon- 
Te.ibcxBa h HapyiiKMme pHTMa .noxoxa..

Onbix ;: pagoxbi ::b 1946 r. Bcxpbui Ha Bepcpn fíoAbmne ne- 
Hcnojib3QBaHHbie pe3epBbi. Kax bh ah ó  H3 pnc. 6, Beptpb pa- 
6oxajia ii bo II nojiyróAHH He Bnojrae phxm hhho  h ne yxAa- 
AbiBajiaeb b AHpexxHBHbin mar noToxa n npoAOJixíHxejib- 
Hocxb npcxpoñxH. He 3aBepmena MexaHH3au,HH Hexoxopbix 
npon,eccpB, ,ecxb HeApexaxKH b pa6oxe pHAa fípnraA, b xo 
BpeMH k a x , MHonie 6pnraAbi pafíoxajiH o6pa3u,OBO. Tax, 
cpeÁHecxaxHcxHnecxaH npoH3BOAHxejibHocxb TpyAa cyAO- 
njioxHnxoB cocxaBHAa b 1945 r. 99,8°/», a b 1946 r . — 
110,5%. B xp  xce BpeMH cpeAnenporpeccHBHaH npoH3BOAH- 
xejibHocxb xpyAa; OAHHHaAuaxH BeAymnx ópnraA bo bxo - 
pow‘ noíiyroAHH 1946 r. cocxaBHJia 140,5%. TaxHM o6pa- 
3om mojxho  cnnxaxb Aoxa3aHHoñ peajibHocxb AajibHenmero 
noBbimetntH npQH3BOAHxejibHocxH xpyAa Ha 20— 30%. 
B Honfípe 1946 r. cpeAHeMecHHHaH npon3BOAHxejibHocxb 
ópnraA xx. O iiniuyxa h ByHXOBcxoro cocTaBHJia 176%. 
3apa6oxpx oXAeAbHbix xsaAHc[)Hu,HpoBaHHbix pafionHx a o - 
xo ah ji AÍo 1200-^1400 py6., a BbinycxHHKH 0 3 0  3apaóaxbi- 
Bajin ao  400— 500 py6. b Mecnp.

B. HaexoHm,ee BpeMH xoAAexxHB BeptjjH, nepexíHBmeH He- 
xoxopbie 3axpyAneHHH b CHa6>xeHHH JiecoM, roxoBHxcH 
x.HOBOMy nepexoAy Ha noxox npH 6ojiee bm c o xh x  xeMnax 
npOH3BOACXBa.
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ODMEH OnbITOM

OTJIHBKxl K P y ilH IIX  ÏJETAJiEH B CTEPSKHHX

(OnbiT aaBOfla /¡HMeHfla)

OTJiHBKa KpynHbix aeTaneft— ßapaÖaiHOB f ljia  jieSeaoiK, UHJiHHjjpoBbix 
BTyjK)« MauiHH h æbh narre ne f t —  s  yawjBtKflx cynopeMOHTHoro' ilpeappHH- 
tkh npeflCTaBJiiffeT ßonbtirae Tpyaaocra. cPoipMOBiKa. othx re raneH  
O'ÖbMHO npOHBBiOIAHTOH B TKMBe, BHCyillKTb TaiKyiO (J)öpwy nOJtHiOCTbK)
npaKTOqecKH r e  yaaerc» . Cyiuma rap0H3B!0«HTCH na Meere nepeiMCHUMH 
>KapoBH»MH, a ro  ne M o.*e r aSaareaHTb HopmantHöe n  ¡piaiBBoiMepnoe 
EbioyuiHBaHHe. B peByjibTare aa c ro  oöpaayiOTca ra3oiBbie 
paKOBBHbi H nopHCTOCTb qynyHia. H exans GpaxyeTca, e u x o a  ro a n o ro  
hj r.VHHOro .HiHibH rnp.11 ra'KOM Meronę hjib na >kc npn otjibbik© b onoKax 
ne n'píBbiiuaieT 25*Vo. FIo a  aiHiHUM Kipyn'HeftiiiHx c y a o pe vi oí i t i ibíx saiBOÆOB 
3a HeeiKCwibKO n e i, rap« oTnimKe
to jibK o  xpeTbH ne ranb nwrytainacb

UHjiKHaipOB h 6apa6aHOiB a cpeflHeM 
TipeßyeMaro »areeraa. BaxH oe 3Ma- 

MeHHe npH OT.iHBKe KpynHbix 
neTaneft HMeeT Bbiöop (J)op-
MH H KOHCTpyKPHH JIHTHHKO- 
boh cHcreMbi, KOTopyio npn 
OßblHHOH <})OpMOBKe TpyflHO 
yCTaHOBHTb.

3aiBo«y JlMMeinaa mpeji- 
c'toihjio OTjiHTb cepHK) 6apa- 
GaHOiB nma neöenoK. Pa3¡Me- 
Pbt Gaipaißaea: 0  ^  1000 mm 
!  I < v 2  500 m m ; Bee ero  —  
2 500 Kr. l ip a  npHMereHMi 
oObniHoro TexHioáoriHwecK'oro 
nporecca no cxean©, . Heno- 
xeirraoft «am e, raonyqHTb po- 
ßipoKarecTiBeiHiHyio oraiHBKy 
6 mjpo o re«b  T'pypno, a au - 
xo p  rppHoro raoniyqancfl ro - 
piaapoi mixe nipHBepeHHibix 
BePHPHIB. 3aiB'0p H3M©HM,a 
KOHiCTpiyiKiUHio öa-piaßairaa: ¡na3- 
peaan ero Ha ppe raaera n

P hc . 2. Hmmc H3 PByx nonoBiiHOK, 
KpeilHTCH PepeBflHHbIMH CKOÓaMPi; 
Ha noaoBHHKax c K axnoñ  CTopc- 
Hhl — no  OÄHOMy „aaCTOBKHHy 

XBOCTy“ .

repeinen k reroTOBneHHio cocTaBHbix (n3 PByx qacTeft) 6apa6aH0B. 
Ho u oto He paño xenaeM bix pesynraraTOB—  6paK itopth He vMeHb- 
umncü. J

U m  o tjm bkh  othx ÖapaßaHOiB 6bui 3a»MCTBOBaH c h u t  H H H H T M A U I; 
KOTopHH paapaóorain u npooepMn) b niponsBopiCTBeHH'bix yc.ro bhhx rexeo - 
nanraio ornWBKH a« a ño ra  to u x  Aeraneft HecKonbiKO MeHbrnrax pasMepOB.

PaapaÖOTaBHbiH h npHHHTbiñ OKOHpaTenbiHioi Ha aasope JlHMeapa Tex- 
HoinoTHpeiciKHH npomeoc otjihbk« ßaipaßiaraa npeipiCTasnsieT coßoö npaKTH- 
necKH OTniaiBKy Kipyiraofi peraniHi b cTepiKHsix (pmc. 1). TaKasi Texaojio- 
DHH 'no3B'0in»eT rronraocTbio npocymitBaTb tjxiipiMbi-icTepJKH« n ycTaHOBHTb 
aapaaiHiyio ina3O(np'0iH«paeMOiCTb CTepijKHeiBOH ¡Maccu. OrnHBKa b  CTep*- 
HHx xaiKiHix peTainieê MCKmioqaeT iHieoóxopiHMOcTL HGiroTaßneHHH cnoxinoñ 
MOPePH. ; i

CnepiKHieBOH siniiHiK »Meer mpocTeHiiiyio ^opw y- BHyrpeHiHHH KO»ryp 
ero uiecTwrpaMHbiH, ero  nosiepxeocTb naníieTCír icöoipoq.Hon. K o iiry p  pe- 
Tann mp« wroTOsmeHwn CTepiKneft iKwiyqaeT'CH c  raoMO-mbio CMeBHux 
E'C.TaBOKi b icrepHCHeBOM pui,iiik (prac. 2), Koropue Ta«iłKe inMeror nipocTeñ- 
myio (jiopMy:^ pnn ujiiiniaHpipniieeiKiOift qaeiH —  rapoc-ro« hhjihhipp, pan 
oKoiieHHocTeń cocm eTctbchhio (JiopMbi perainH. JluTHiiKOBa« iciícrevia 
TOp<e 4>0iPIMyeTCfl b c*iiepPvH»x. fln .a  stoto rapiHBHT po*peBO « pmitihmk, 
pa3Mepu K oroporo M oryr tíbiTb nemio nopcranTaiiiu.

UeiHTipanbiHbiH cTepjKeiib H3iroTaB,nreircsï na MenanpHPeoKOM «apKaice 
n s  paiHHO'M c jiypae  tiopth He 3a¡BncnT o t Meroipa (jioipMOBKH. ^IneaBbi- 
Hanno Ba>K!Ho> ycTaiBooiiTb píacnoinoiKeHHe oce® po>KpeHbix pktih«¡ko3. 
no' paHHUM rapaKTHKH, M(»KHO' peKio Me rapos a¡rb pacecinararb oc« phthh- 
Koa önniKe k noBepxHoerH, KoiTopan nopiBiepraercH MexaraHpeciKOH oßp.a- 
ôoiTKe h rae  T,peßiyeT:c« HaiHGonburaaH p iie ro ra . Ta«, raanpHMep, a m  6a- 
paßaiHOB neöepo« ocb jihtiihkob  nypuie OTHecTH önnnce k  HapyxüHorä 
raoBepixHiocTH, a m m  HHn!n;Hp,poBbix BTynoK —  öniHiKe' ik BiHiyxpeHnefi noi- 
iBepXHOICTH.

TexraopioriHpecKhft npouecc cfiopMOBK« b crep/KH/ix 3aKmopaeTCH rnan- 
iHMM o6p¡ai30\t b Ci6o,pKe u noenenoBairenbMOiM pacnono>KeHHH crep>KiHeft 
H jrHTHüíKOlBOift CMCTÔMM. yCTaiHOOKa (J)0|pMbI H CTepJKHeH KOÖTipOiniHpyeTCH 
«epeiBH'HHHMM IHaßniO'HiaM'HI, ypOBHÖM H OTBeCOM.

OrnraoKy npyniHbix neixaneft b crepiKHax »enpaa BbinonHisiTb Ha no- 
BöpxHoiCTH. PanHoraanbiHee a ce ro  HMcrb b n,exe 'Cinera«anbniyio »My, b l i- 
no>KeHwyio khphihhoim. B hm© Äow xe ir ßbirb ycTaHOBncH v.e ran.THqec khh 
H1U.HK C OTBeMHoß KphlllllKOft. OrepiKHH PJIH (jlO-pMOBKH HOPÄHbl ÖblTb 
ycTaiHOBJieHbi nniHKe, a paiocTo«Hne M exn y  (jiopiMoä h hlu,hikoim —  3a- 
nonHemo BeMneft. J lo c n e  3an«B!KM tjioipMbi moi>khoi «p-aHOM H3Bne«b huihk  
EMecTe c OiTniHiTOH Äeranbio, acBo6oi/i,HTb ero- o r  otæhb« h h 3eMnH, a aa- 
t©m oBOBa ycraHoiBHTb Ha Meero.

FIo TaiKOift TexiHOJiorH« 6btn0' 6 u  pa:u»OHanbno' 0|pr,aHH30i3aTb ornnaK y 
UHjiHempoiBbix «BTyjjOK napOBbix MaaiHH, a ii3e jieñ  n Haeocoe mpynHbix 
nopiuaeft nBKraTeneft eHyTpeîtHeiro cropaHiM. M o* ho raiK>Ke peKOMeH- 
aoBaTb OiTniHiBKy HMnHHinpiOBbix iKpbMieiK h b  OT/ienbHHX cjryqaax —  u h - 
nHHApOlB.

OrauT iioiKa3a,n, raro rapHMeHeere Ta;»oft TexHonoirHH eniHKaer jurreft- 
HUH 6pax b HiecKonbKO pa3. Bo sipewa OTeqecTBeHiHoft bohhu  He.KOiTio|pbie 
3£Bonbi ri ¡3 h Men an« ee mp« OTjiKHKe neTaneft Miaccoraoiro1 HsroiToaneHHü 
h noô'Hnncb xapiomiHx peaynbrnaTOiB. PfpeaBbiraaftHo eymecTiBeHHOi OTMe- 
THTb, H TO OTJIIÎBKa B CTep>K!IHX, Hapiiny c nOBblillieMHeiM KaraeCTIBa n«TbH 
h y'MeiHB'ineHHeM npomeina, Spasa, tie TpeSyeT'iipuMeretiK» BbicoiKOKBiafrq- 
(J i fi U n pos a i n io ft paßoreft onnu. Bee one pan h i i , aa HCiKnioneiiHCM cSopKii, 
mkjtvt 6biTb iBbinoniHieHbi paÔoiqHMH 3—-4-ro1 paaprana, b TO' BpeMîi Ka,K 
npti cTapoM MeTo®e HiyjKiHibi piaiSorarae 6— 7-ro  paepH^a. Ha icynopeMOHiT- 
Hbix npeAnpHHTHnx rapiHiMeeeMHie Ta koto Merona (JiopiMOBKH moikct owa- 
3aTb ôojibiuyio noMomb b ycoBepmeHCTBOBaHHH npopecca otjihbkh 
KpynHbix neTaneft h ynym iieH iin  KanecTBa niiTba.

Hh â . <b. A. OCHnOBHM
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E cjih nponycTHTb nocToaHHbift tok aepe3 rpysr, to ot ncwrc»KHTeAb- 
Horo sjieKTpo^a k  OTpapaiejibHOMy o6pa3yercsi tok  b o a h . B  oahom  h3 
HayaHo-HocjieaoBaTe.ibOKHK HHCTHTyTo® Annum 6 nm  npooeAenbi jia- 
SopaTopHbie HonbuaHHa TSKoro cnoeoôa sjieKTpoocvo'Ca. Hepe3 Hacbi- 
meBHbift boao«  oöpaaeu; rp y a ra  nHAHHAipaAecKOH ijjopMbi upoinycKaAcsi 
BJieKTpHqecKHñ to k . G «aTcwa ¡Kanaiia ®OAa. BbiJia BUHCBeHa 3aBHCH-
MOCTb M6>KÄy KOJIHT6CTBOM BblTeKaiOIHeñ BÜAbl, KOAHHeCTBOM BJieKTpH- 
qecTBa, (fjopvtoä h paa.wepaiMH HanbiTbiBaeMU* o6pa3uo®. HcnuTaHHH 
npOH3BOAHAHCb C BCTbipblMa OÖpaSIiaiMH H3 rjiHHbl C OAHHaKOBbtM eoAen- 
>KaHH€M b HHX ojiara (CM. TaÖJI. 1).

T a 6 „i h u a 1
OTHouieHHe M eiK ay KojiHBecTBoM Bb!a,e jíHBm eñcfl b o a m , a jieK T pn- 
MecKHMH e«HHHi),aMH h 4¡opivioft rpyH TO B oro  o 6 p a 3 u a  npH ycJ io - 

BHH, hto  n e p e 3  Ka>KÄbiH o6pa3eu, n p o u ijio  1000 KyjioHOB 
BJieKTpHHeCTBa
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BbicoTa 12,70, AaaMeTp 10,70 7 ,7 0,064 48 760 10,2 1000

10,20 „ 10,70 8 ,0 0,064 34 530 8 ,0 1000

7,62 „ 10,70 7 ,2 0 ,064 38 595 7 ,3 1000

, 6,6-0 ' „ 10,30 8 ,4 0,064 14 220 3 ,9 1000

B wjio ycTaBOB.aeeo, hto KOAaaecTBO BUTexaromeft b o a h  33BHCHT ot 
KOüHiecTBa npoTeiKaiomero ajieKTpHBecTBa ¡(® KyjioHax). H3MeHeHae 
tpopMbi otípaaua H3M¡eH>»eT paanocTb noTeHUHajsoB Ha sjieKTpoAax h co- 
OTB€TCTBeHHo BJIHH6T Ha 3a!TpaTy a iiep raa  (b Barr-aaeax). Ha pac. 1 
Aana KpHBasi 3aBHCHM0CTH Beca BbiTeKaiomeft b o a h  ot KOTHnecTBa npo- 
xoÄam ero  aepe3 oöpa3eu; sAeKTpaaecrBa. 3Ta «paBaa a o  1000 «yAOiHOB 
H.weeT jiBueñubiH bmia, wo 33TCM naaaeT, T. e. yBejmaesae KOiiaaecTaa 
9.aieKTpmecTB3 Hie3mawrejibHO rtOBbimaeT ®ec BbrreKajomeñ b o a h . Ha 
pac. 2 E0!Ka3aHa sabhciímcctb «Oflaaec/rsa sjieKTpHHecTBa, paexoAyeMoro

Ha oamh rpaMM BbiTeKaiomeñ b o a h , ot nipopeaia coAepataHKH i-a h b u  b 
rpyHTe. ' • ¡ i ¡ ' }  )

BTOpaa cepHH odhtob 6buia npoBeaeHa ajih BbracHeHHH hba€Bhh 
sjieKTpooiCMOca ¡b pa3JiHHHbix rpyuTax (icm. Taöji. 2).

T a ô j i a p a  2
Bec BOflbi, BbiAeJiHBmeñcfl npn npoxojKAenHH 1000 KyjioHOB 
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n e c o K ........................... He n jiacT KqeH 66 17 10 7 13 18 30

C y n e c b ........................... 26 18 8 8 62 13 17 15 19 9

CyrAHHOK . . . . . . 30 21 9 3 59 18 20 14 17 8

n e caana ti M iiH a  . . . 54 25 29 0 47 10 43 20 24 4

fAHHa ........................... 61 33 28 3 24 26 47 19 23 5

F . n iH a ............................ 67 31 36 0 6 25 69 26 30 3

OKa3aJiocb, TTO a a h  Bcex rpyuTO® MaKCHMaAbHoe ¡KOJiHiecTBO bo a  h  
BbiTeKacT rapa npoaiycKe 1000 KyjioHOB sAeKTpHAecTBa. üecHaHue 
rpyHTbi ocymaiOTca a jieK-rpouietoaom  Jiyxme, weiM TJOKe.Tbie rjiHHHCTue 
rpyHTbi.

nocAeAHea cepaeft ouhtob  ycTaiHOBAena creneHb ocyiiiKH pa3iibix 
rpyHToa Ha pasAHWHbix ¡pacetohihhhx Me*Ay ähgaom  h kstcaoim. öoAy- 
aeHHbie xpaoue  ¡(pac. 3) EOKaauBaroT, ato MaKCHMajibHoe ocymeinae 
rpy iiTa  AocTaraeTca y aHOAa, a MUHHMajibHoe — y xaTOAa, a necaaHbie 
rpyHTbi onaTb-TaKH MoryT öbiTb ocymeiHbi a «1 ßojibroero npcAejia, hcm 
rjiHHHCTbie. Kpo,Me Toro, aAOKTphaeciKhö tok 'öOiÄbiuioä, c h a h  Bbi3bi3aeT 
y aBOAa chakhwh »arpeB, hto cnocoöcTByeT ocyu i«e  rpyH ra .

Hn/luvecmeo s/renmpuyecmaiz 
e xyJWHax

Pac. 1 Pac. 3

22



B TepMaHHü sjiekTpHqeoKHH mctga ocÿuiKH fpytiTa mpttuettRJtcà b 
CTpoHTejibCTBe Äfiaacflu. B nepflOM cnyqae Hyseno óbino npo iöB ecru  
3KCK as a u; h io necqaHO-mHHHCToro rpyara b BbieMKe umpHHOH b 36,5 m 
h rjiyÔ H iioft b  7,6 m . Fpyar b BHeMKe aKaaajica HacTonwea m htkhm  h 
MOK'pMM, 'ire , kota® SKCieaBaïutH 6biJia flOBeaena ao rjiyÔHHW 2,44 m, 
csHTajiH, BT o ot npoeieTa rapniAercs OTKaaaTbcH. Floene npaMeeenaa b 
TeqeHHe HecieonbKHx ahcô  an eK rp  hHecKoro MeToaa rp y n x  6 u ji TaK 
xopoeio ocyineiH, ht© SKCieaBaTopH Marna pa3pa’6aTbiBaxb otkoch  sioa 
aïoôbiM yrjioiM  KaaenoHa. H a  pnc. 4 H3aßpaseeHa BbieMxa, KOTopaa ao  
ocyiuKH ßbijra HanonoBHiHy noA boaoS. 3 kok a b a TOfp cmot saxoHHHTb pa-

Phc. 4

SoTy, raeoMorpa Aasee m  a m -K M äw ft AoseAb. Ocymemte nipioiiBBOAH- 
nocb ®a mpOTHseeiiHiH 91,4 m . 3n»ierrpo,naiM® cniysena® BepTHKanŁHO 
pacnonoseeHHee xpyfiw  (pnc. 5). Ao npaMeraeiHHH sneKTpmeicTBa xeôerr 
boah  'H3 9T3JX T|pyß 6u ji HiHi-rroKBbiH* Hocnie npHMeHieH«a sJieKTpw- 
qecTBa AedeT 3«aqnTeJit>H0 yB'en¡Hiq®ncH.

B flpyroM cnyqae sneKTpHnecKHÖ apenase ßbin npHMCH&H b FepMaHM 
Ans yiepenneHHH AoposeHo« HacbHiH H3 Mfliucoro nëccoBHAHoro rpyHTa.
M36brroHHoe coAepseaHHe Bjiaira Aenano eacunb bo Minor®x « e c ia s  Hie-

yćTOHsHBOH. npH'MeiHeiHiHe 9JiÊKTpHqeoKoro ApeHasea G trerpo chh3IMô 
KOJiHHecTBO an ar® b HeycTOM>Hi®HX Mecra« Hacurat c  25 ao  16°/».

M 3 npaKTRKH 3THX paôOT m O'Scho cA enarb  cae.ayiomHe b h b o a h :
1) 3JIG'KTpHHCCKH i ł  ApeHaSe aOJIJKeH npHiMeHflTbCa C CH'CTeMOÜ BepiH- 

KajibHHx ApenascBbix KonoAHes; 2) Gewinne Boero oh npuroaes Ans 
HJiHCTbix rpyHTOB; 3) pacxoA sneKTpHqecxsa cacxaBnaex ot 4 ao 
40 kbth Ha, 1 m3 ocyiuieHHoro rpyHTa; 4) Ann AacTHseeHHH HaiinyqniHX 
pe3yHbTaT0iB neoß.\o;yiM,i nojiHoe HCcneAOBaflne rpyHTa, noAneseamero 
oicyuieHHio, h npoaeaeHHe naßopaxopHbix HcnbiTaHHÖ; 5) aneKTpHnecKHÄ 
Apenase AonseeH npaMeiuabcsi «a« BpeMeHHa» Mepa, nocne KoropoS aa- 
Ä0' ycrpaHBaTb inoeTosanyio apenastHyro ¡cacTeMy.

A o  b O'Hh h  b repMaHHH b TeqeHHe psiAa Jiex ÄJIH yilJIOTHeHHH rpyHI- 
TO'B HCinHTbTBajICH 3JieKTpOJIHTKMeCKHH CnOCo6. OnblTH 'ÖblJIH npOBe.HeHH 
rnaßHbiM aßpaaoM ajih  cBaitabix ocHOBaHHH h b TexHHHeiCKOM OTHOime- 
HHH AanH secbMa yAOBjieTBOpHTenbHbie pe3ynbTaTbi. 3 tot MexoA 3a- 
KJHoqaeTC» b opHMeHeHHH 3neKTpO'jiH3a ä ä h  BbiAeneHHH HepacTBOpHMHX 
eoneft MeTanjioB. YoneuiHbiMH OKa3aj¡HCb oinuTbi c  npHMeaeHHeM aniOMH- 
HHeBbix sneKTpoAOB: o  coceACTae c  aniOMHHHeBbiiMH sneKTpo-AaMH oee- 
Aann ajiioMHHHeBbie cojih. JXjiü oöiacHeHHii sxo ro  HBJieHHH öbuia npeA- 
no'jKena rm o xe sa  B3aHMoo6MeHa Meaeny anioMHHHeBbiMH 3JieKTpoaaMH 
H HeKOXOpblMH MHHepajIbHblMH KOMIHOHeHTaiMH rjIHHbl.

SneKTpojiHTHqecKHH mctoä He ctojibko  oeymaeT rp y iiT  (xax  aneKTpo- 
ocmo'C), cKOJibKo yxpenÄHex ero, co3AaBaa BOKpyr aneKTpoAOB 30« «  
yiKpenneHHoro h yn n o in e iiH c ro  rpyaxa . OnaHHecKHe cBoScTBa rjiHHH- 
c tu x  rpyHTOB nocne npHMeHeflHH STOro iMeTOAa hsmchhiotch: b, hhx 
3HaqHTenbHo yMCHbrnaeTca KonHsecTBO Bnarn, npHHeM obo  ocTaerca no- 
CTOHHIHblM; HO CpaiBHeBHK) C HeOÖpaÖOTaHHMM rpyHTOM yMeHbfflaeTCH 
cHCHMaeMocTb; Ha MHoro noBbiniaeTCH y ro n  BHyxpeHHero rpeHHH (ao  
30° H BUHie).

3 thm  ohocoöom iMoryx 6uTb ynpennenu rnHHHCTHe rpyuT H  Bcex bh - 
AOiB, npHseM yxpenneHHe rpyHTa asnaeTCH npoHHUM h HeaôpaxHMbiM. 
H o  3tot m cto a  TpeSycT 3HaHHTenbHora pacxoAa sneKTposHeprHH: Ha 
1 M3 yxpennaeM oro rpyHTa ipacxoAyexca ot 29 ao  290 kbth . KpoMe To­
ro , CTOHMOCTb anioMHHHeBbix sneKTpOAOB h paßoTH n o  yKipemneiiHio co- 
CTaBnaeT o r  65 ao  6,5% ctobmocth anieKTposHepriHH, SneKTponiHTHHe- 
ckihö MeTOA 6onee sikoiHomhhch b npHMeiHeHHH k  cBaftHHM ocHOBaBHaM, 
Tax KaK npn 3tom, TpyHT yxpennaeTCH toabko  BOKpyr esaft. PacxoA 
sneKxpoOTeprHH Ana axoiro cocTasnaex 3,28— 6,56 kbth  ha  1 n o r. m cb3h.

HaTepecHuS o n m  no y«penne¡H!iio rpyHTa BOKpyr esaa 6 bin epOBeAe« 
c AepeBHHHOH CBaeñ AnnHoS b 20 m . Cßaa 6bina noiepbixa anioMHHHeBbiM 
nHCTOM TonmBBoñ b 0,3 m m . B pe3ynbTaTe sneKTponHTHHecKoro nponec- 
ca B O K pyr CBan o6pa30Banacb 30Ha yonoTHeHBorO' rpyaxa, npnaeM 06 - 
paôoTaHHbiH rpyHT Tax npHCTan ,k  CBae, hto, KorAa ee BbiTamHnH h no- 
MecxnnH b BOAy, n p bct as in h h rpyax b xeneiBne Tpex nex He HSMeHan 
CBOCH KOHCHCTeHITHH.

Hecymaa cnoooißHocTb osaH npn oßpaßorne rpyHTa sneKTponHXHHe- 
CKHM MeTOAOM no cpaBHeHHK) c HeoßpaßoTaBBbiM rpyHTOM noBumaexca 
no  ¡KpaHHeñ Mepe BABoe.

hhhc. c . a - n y r y H O B

(« C iv il E ng inee ring» , 1945, (jieapanb, t . X L , Ks 464, exp. 34— 37 
Apenase rpyHTa aneKTpHsecKHM mctoaom.

«Civil Engineering», 1946, Man, t . XLI, Ns 479, exp1. 187, London- 
yKpienneaiHe rpyHTa smeKTponiHBOM).



H E y ^ A Ï H L l H  y H E B H H K
O. C. IllecTonaJi, «FHApoAOTHfl h thapo- 

MeipHH peK». yqeÔHHK AAH TeXHHKyMOB M h- 
HMCTepcTBa p e iH c ro  ipjiona. PeHH3AaT, 
M o o K B a , 1 9 4 6  r . ,  2 7 7  CTp., 1 7 7  piKcyniKOB.

H e A a tB i»  P e q » 3 A a T O M  n © peH 3A araa  -B ec& M a  
H e y A a n n a a  KHHra n o  thapoaothh h thapo - 
MCTpHH peK —  yqeÔHHK AAH TeXHHKyMOB M h - 
HHCTepcTBa penHoro (pjioTa, cocTaBJieHHbiË 
O . C . IX Ie c T o n a J io M . HannHaa c n e p B o Ë  CTpa- 
HHiibi, KHHra cOAepJKHT coiB'epiuieHHO Hie- 
npHeMjieMbie onpeAeAeHHH h nojiHa p a 3 J in q -  
HblMH OniHÔKaMH H MeTOAHHeCKHMH HeAOCTaT- 
K3MH. PaCCMOTpHM HX.

B H a n a jie  n ep B o Ë  r jia B b i npH B O A H Tcn n e -  
B epH oe yT B ep iK A eH H e o  tom, hto rH A p o T e x -  
HHiKOH Ha3brBaiercH h a y a  a , « a y n a io m a H  cboë- 
cTB a BOAM, c n o c o ô b i n p n c n o c o ô jie H H H  e e  aah  
yAOBJieTBopeHHH n o ip e Ô H o c T e Ë  a e jio B e K a  h 
COOpyJKeHHÎJ, B03BO AHMbie AJIH 3 T 0 Ë  H eA H . 
n o  o ô m en p H H H T O M y n o n H T H io  T H A p o T exH H - 
K a —  H e H a y K a , a  O T p a c jib  TexH H K H . B im ip o -  
KOM nOHHMaHHH —  3 T 0  TeXHHKH H C n 0A b 30B 3-  
KHH BOAHblX peC ypC O B H 6 o p b 6 b I C BpeAHblM  
BAHHHHeM 3eMFIbIX BOA, O CHO BaHM H Ha  
H ayH H blX  A O C TH K eH H H X ß o A b m o ro  KOM nAeKCa  
H a y x :  (¡)H3hkh , xhmhh , M aTeM aTH K H , M exaH H -  
KH, re o rp a if iH H , M e T e o p o A o rH H , thapoaothh , 
re o n o rm *.,  re o x H M H H , skohomhkh, rH A p o M e x a -  
HHKH H THApaB AH KH , CTpO H TejIbHO H M exaH H K H  
h T. A- Æ a jib m e  Ha toë >Ké C T paH H ire  boahhë  
TpaH C n opT B HeAOM  OIHHÔOHHO npHHHCAHeTCH  
K rH A P O TexH H K e. B o ah h ë  T p a n c n o p T  B T e x  
HHHeCKOM OTHOIUeHHH COCT3BAHCT OTpaCAb  
rexH H K H  T p a H c n o p T a , a  b 3kohomhh6ckom hb- 
AHeTCH OAHOË H3 O TpaC AeË HapOAHO rO  X 03H Ë -  
C T B a . K  TH APO TeXHHKe OTHOCHTCH TOAbKO p a -  
Ö O TH n o  C 03A 3H H I0  H COAepXKaHHK) BOAHblX
nyTeiË . B o n jp o cb i pamnoHaAbHoft opraonaanHM 
ËepeB030K no boahmm  nytiiM , oôecneneHHH 
HX. (JjAOTOM, C03A3HHH ())AOTa H erO TeXHH- 
necKOH 3KcnAoaTau,HH coct3bahiot cooTBeT- 
CTByiomHe nacra TexHHKH TpaHcnopTa.

HeAb3H COTAaCHTbCH C aBTOpOM H B TOM, 
HTO THApOMeTpHH npeACTaBAHeT COÖOH 
Kaxyio-TO caMOCTOHTenbHyio HayKy. 9 to —  
TeXHHKa H3MepeHHË, HeOÔXOAHMblX AA5I KOAH- 
necTBeHHOË xapaKTepncraKH thaPoaoth- 
necKHX HBAeHHË h npopeccoB. Ha tom nte 
OCHOBüHHH rHApOrpa<t>HH HBAneTCn TeXHHKOË 
KOMnAeKCHoro onncaHHn boa 3eMHoro mapa.
B 3T0Ë CBH3H yMeCTHO OTMCTHTb, HTO ASIIHOe 
aBTopoM onpeAeAeHHe thapoaothh ksk HayKH 
HeAOCTaTOHHO noAHO BbipantaeT ee coAepiKa- 
ime. npaBHAbHee 6h ao  6bi CKa3aTb, hto 
t h a p o a o t h s i —  a r o  H a y K a , p a c K p H B a io m a s i 
n p n p O A y , pa3B H T H e H B3aH M 0A eË C T B H e f lB A e -  
HHM H npOHeCCOB ABHJKCHHn BOAbI H a 3CMHOM
uiape h BAHHHHe 3THx HBAeHHË h npopeccoB 
Ha TBepAyiO OÔOAOHKy 3eMAH. C TpaH H O  3 B y -  
HHT npH M eH eH H blË  aBTOpOM T e p M H II « o K e a n -  
CKaH FHAPO AO rHH ». O Ö lH enpH H H TO  H 33bIBaTb  
3 T y  n a c r a  thapoaothh «O K ea H O A O rn eñ », hah  
«rH Â PO A O TH eË Mopn», Ah6o npOCTO «MOPCKOË 
T H A p o A o rH e Ë » . B y n e ß H H K a x  a ah  TeXHHKyM OB  
H eA b3g  BBOAHTb CBOK), HOByiO, «O p ilTH H aA b- 
H y io » , HHKeM  H e n p H 3 n a H H y io  T ep M H H O A o rn io .

Ha CAeAyiomeft CTpannue Bbi3MBaeT He- 
AoyMemie oraeceim e k pa3pHAy wypHaAOB 
TflKoro MHoroAeTnero KannTaAbHoro acto- 
ntlCHOTO H3A3HHH, KaKHMH HBAHIOTCH XOpOIUO 
HSBecTHbie cßopHHKH: «CßeAeHHH o KOAeöa- 
HHHX ypoBHeË BOAbi b pexax h 03epax 
Pocchii». H nnero oßmero c jKypnaAaMH s t o  
HSAaHHe He HMeeT.

H a  e r p .  9  b  n e p e n u c A e H H H  H ayH H o-H C C A e- 
AO BaTeAbCKHX HHCTHTyTOB A o n y m e n a  HBHan  
H e ô p e x H O C T b . C p e A H  A e Ë c T B y io m H x  yn p exK A e- 
HHH 3 T 0 T 0  D 0 A 3  H33BaH A3BHO y }K e  H e C y- 
m eC TB yK H H H Ë U e H T p a A b H H Ë  HayHH O-HC CA eAO - 
BaTeAbCKHH HH CTHTyT BOAHOTO T p a H c n o p T a  H 
KaKO H-TO  HHKOTAa H e cym ec T B O B aB m H Ë  H a y n -  
HO-HC.CAeAOBaTe.TbCKHË HH CTHTyT BOAHOTO 
T p a H c n o p T a  h M eA H o p au H H . B  to >Ke BpeMH  
y n y in e H b i c y m e c T B y io ia n e  h p a ô o T a io m H e  b 
oÔ A ac T H  rHAP'OiJTOTHH B O A H H x n y r e H  U ,e H -  
T.paAlbHblH HayHiHO-H'C'C AC AOB 3TC AbCKIHË HH’CTH" 
T y T  p e m io ro  cJiAOTa H TaiKoft * e  H H C T H T y r  
MOpCK'OTO <J)AOTa C C C P .

Ha CTp. 12 BecbMa Heynanno h HeBpa3y- 
MHTeAbHO npeAAojKeHHoe O. C. IIIecTonaAOM 
noHHTHe 03epa. H cxoah h3 onpeAeAeHHH mo- 
pn, aBTop Ha3biBaeT 03epaMH «BOAoeMbi c ot- 
ITOCHTeAbHiO HenOAHHÄHOH BOAOH, He HM'eiO- 
mne HenocpeACTBeHHOË cbh3h c OKeaHaMH». 
Ha CTp. 106 HBTop peueH3HpyeMoro yneÔHH- 
Ka eme 6onee TyMamio onpeneAneT 03epo 
KaK «Maccy b o a h , CKonHBUiyiocH b yrAyÔAe- 
HHH 3eMH0H nOBepXHOCTH H AHÖO COBCeM He 
HMeiomyio CTOKa, ah6o HMeromyio BecbMa 
saMeAAeHHbiË BOÄOOÖM6H», h Aanee, b ôonee 
y3K0M cMbicAe CAOBa, —  KaK «CKonAeHHe bo- 
Aw npH TaKiHX TAyfiaeax, hto ôôALmaH nacTb 
ero AHa (t . e. AHa 03epa) He noKpbiBaeTca . 
HHK3K0Ë paCTHTeAbHOCTbKD». TpyAHO CeÔP 
npeACxaBHTb, htoôh h 3 sthx xpex oirpeAeAe- 
HHift o3e;pa ynaiHiHiHcn TexHiHKyMa OTneTAHBO 
noHSiA, HTo TaKoe oaepo.

noAHHM oTK'poB'epjneiM 33yHHT CACAyraman 
t|)pa3a (na toë me CTp. 12): «Oôbinno Ha3bi- 
BaioT peKaMH noTOKH, Tenymne no noBepx- 
HOCTH SeMAH, HO peKH TeKyT H nOA 3eMA6H, 
rAe BOAa MeAAeHHO npocaHHBaeTcn MencAy 
3epnaMH rpyHTa no HanpaBAennio k  TeM H<e 
OKeanaM hah  k noA3eMHbiM 03epaM». A  hto 
TaKoe no noHHMaHHio O. C. IIIecTonaAa noA- 
.aeMHbie peKH h noA3eMHbie 03epa, bto no- 
HCHneTCH 6onee neM sAeMeHTapHO h Henayn- 
Ho b § 22 Ha CTp. 48 h 49. 3Aech npHHHTOe 
b THAPOAOTHH noHHTHe «noA3eMHan pena» 
OIHHÓOHHO OTOłKAeCTBAHeTCH C nOHHTHeM 
rpyHTOBo-BOAHoro noTOKa. noA3eMHbiMH pe­
KaMH, KaK H3secTHO, Ha3biBaioTCH noA3eMHbie 
noTOKH, HMeioinne CBoSoAHyio BOAnyio no- 
B'epXIHOCTb, T. e. nOTOKH BOAbI, CBOÔOAHO npo- 
Tenmomne b noA36MHbix neujepax h ÆHAax, 
a ne b nopax rpyHTa. 3 to * e  3aMenaHHe ot- 
HOCHTCH H K nOMemeiIHOMy HeCKOAbKO BblUie 
onpeneAenHio iiohhthh «noA3eMHoe 03epo».

H a toh JKe CTp. 12 »enpaBBALHO yKaaaeo, 
HTO necnaHHKH oôpa3yioTCH TaK nre, KaK 
Ty4!bl. O hI» HIBAHIOTCH npOAyKTOM MeXaiHiH-

necKoro oceAaHHH nacTHH, h mojkho roBopHTb
AHHIb O BblAeneHHH H3 BOAbI BeiHeCTB, HeM6H- 
THpylOIHHX 3TH HaCTHHbl.

Ha erp. 38 tobophtch, hto xapaKTepHbiMH 
OÔpaSHaMH CJIOHCTbIX CKaAbHblX nopOA CAy- 
HcaT paKymeHHbie H3BecTHHKH. HenoHHTiio, 
noieMv aBTop BbiAeAneT paKymeniibiË H3BecT- 
HHK b KanecTBe xapaKTepHoro no caohctocth, 
KorAa ecTb 6oAee THnHHHbie.

Ha CTp. 39 oTMeneHo, hto Aëccbi otah-
HaiOTCH OT TAHH TeM, HTO OHH HBAHIOTCfl npo- 
AyKTaMH BbIBeTpHBaHHH HeKOTOpuX OCIIOBHblX 
nopoA, a r  n iw a /—^oawa «ocHOBHaia ropo/Aa». 
HencHO, hto noApa3yMeBaeTca noA caobom 
«OCHOBHan», HO TAHHbl H eCTb npOAyKThl BH- 
BerpHBaHHn nopoA, a Aëccbi otahh3iotch ot 
TAHH MHOTHMH CBOHCTBaMH (ÔOAbUieË Kpyn- 
BOCTblO HaCTHH, BOAOnpOHHHaeMOCTbIO, Manpo- 
nopHCTOCTblO, CTOAÔHaTOH CTpyKTypOH H T. A-)- 

Ha CTp. 40 HeyAamio BbipanieHHe «3a3opu 
M e*A y 3epH3MH rpyHTa»; oôhhho roBopnT 
«Iiopbl» HAH «nyCTOTbl».

Ha CTp. 43 ynameMycH 6yAeT HeiiOHHTHO 
3aMenaHHe: «BcAeACTBHe peippanunH CTaHo- 
BHTcn BHAHO, hto Ha onpeACAenHyio TAyÖHHy 
necoK CHAOuib 3anoAHaeTcn boaoh», Tan KaK 
HHKaKHX noncHeHHË k  STOMy ne AaeTCH.

Ha CTp 53 aBTop, roBopn 0 6  o6pa30BaniiH 
peK, noncHHeT: «Ochobhoh npnHHHoË o6 pa3 0 - 
BaHHn peK HBAmoTcn poahhkh , nHTaeMbie 
HOA3eMHbIMH BOA3MH». PeKH 0 6 pa3yi0 TCH, KaK 
Mbi 3iiaeM, BcAeACTBHe BbinaAeHHH aTMociJjep 
Hwx ocaAKOB. P oahhkh — sto nacTHO.e CAeA- 
CTBHe BbinaAeHHn aTMocipepHbix ochakob, ohh 
OTAHHaiOTCH M3A0Ë BOAOHOCHOCTbIO H MOTyT 
CAyjKHTb AHmb nepBOHCTOHHHKOM o6pa30Ba- 
HHH peK H HCTOHHHKOM nHTaHHH HX BOAOH nO 
nyTH, ho ne npHHHHOË.

Ha CTp. 52 HenpaBHAbHbiM HBAneTcn 
yTBepjKAeHHe, hto «KpoMe toto, cymecTBen- 
HblM (jiaKTOpoM nHTaHHH peK H pa3pa6oTKH 
PyCAa HBAHeTCH nOBepXHOCTHblft CTOK». B  HO- 
AaBAHioiHeM ßoAbiHHHCTBe CAyHaeB noBepx-
HOCTHblH CTOK CAyJKHT TAaBHblM (JiaKTOpOM 
nHTaHHH peK h pa3pa6oTKH hx pycAa, nosTO- 
My CAOBa «KpoMe Toro» HenpaBHAbHo oTpa- 
>KaioT 3HaneHHe noBepxHocTHoro CTOKa a ^  
BOAOHOCHOCTH peK.

AHanOTHHHblX 3aMeHaiIHH M05KH0 CAeAaTb 
eme oneHb mhoto, ho h cKa3aHHoro AocTa-
TOHHO, HTOÔbl CyAHTb O TOM, H3CK0ABK0 HH3- 
Ko KanecTBO npeAAaraeMbix aBTopoM ochob- 
HblX THApOAOTHHeCKHX onpeAeAeHHH.

Pe3KO OTpHuaTeAbHyio o iie iiK y cAeAyeT 
AaTb Ta K/Ke npH HH TO H aBTOpOM  M eTO AH K e
H3Ao>KeHHH Kypca thapoaothh b yneÔHHKe 
a ah  TeXHHKyMOB peHHoro TpaHcnopTa. B  npo- 
THBOnOAOJKHOCTb HeAeC006pa3H0My MeTOAy 
H3AOJK6HHH 3T0T0 5K6 npeAMeTa, npHMeHCHHO- 
My AOueHTOM KaHA. Texu. HayK M . A ! Boto- 
CAOBCKHM B yHCljHHKC «BoAHbie nyTH», H3A3H- 
HOM PeHH3A3TOM B 1940 T., MeTOAHKS
O. C. IIIecTonaAa He BbiAepjKHBaer kphthkh . 
O h H3Aaraer Kypc thapoaothh OTopBaHHo ot 
npaKTHHecKOTO 3HaneHHH h npHMeneHHH stoh
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HayKH Ha peaiiOM TpaiiciiopTe h ne conpo- 
EoiKaaeT c®oe H3.to:-kc¡u¡c pe .te ycTp cm pe mi hm  
oôbHCneiiHeM h  npHMepaMH nojiołKHTejibiioro 
h OTpHpaTejibHoro bpkhhhb riippoPorHaecxiix 
npoueccoB h HBPeiiHii na paöoTy pemioro 
tpaoTa, KaK s io  ypaano pepaer b cbocm 
Kypce M. A. BorocpoBcxHii. BypymHM xex- 
HłiKaM ne noHCHHioTCH coBepmenHo iieoöxopu- 
Mbie AJifl HHx MeroAbi h npaKTH'iccKne npiie- 
Mw nopyaemin BajKnefluiHx iHppoporHaeeKax 
xapaKTepHCTHK.

P a p  pa3pejioB xypca ii3PO>xeii c h3ahuihh - 
MH TeopeTHHeCKHMH nOPpOÖHOCTHMH, He H y*- 
HbiMH reximicaM, b to BpeMa pax ppyriie pa3- 
■nejibi, b paiwoM cjiyaae Copee Ba>Kiibie, 
HanHcaHbi cjihiukom coxpamemio. Ocoöeimo 
9TO xacaeTCH Beeil BTOpoft aacni ximrn. Ha- 
npHMep, b r;iane oö Hcnapenwix h aTMocijiep- 
i'HX ecapxax onHCbiuaioTcsi Bce iiaHÖopee 
pacnpocTpaHemiwe MeTeopopornaecxiie npn- 
Copa h paioTCa hx pncyiixH. Oöecm stoh 
rpaBu (23 crpaiiHUbi) ape3MepH0 Be-rax-, 
nyTeM coxpameiinii onucaHHH h h31.hthh 
Copbraefl sacra pucyHKOB on Mor Cu CbiTb 
3Hal¡HTePbH0 yMCHbiiieH. To >xe cpepyeT cxa- 
33Tb OTHOCHTePbHO TP3B O riOP3eMHOM CTOKe, 
oö 03epax h  öoporax h  oö oxeanax h Mopax. 
B  ocoöeriHocTH Morjia öbiTb coxpameiia rjia- 
B3 oö oxeaHax. P a p  CBepeiraii o (popMe hx 
noBepxHocTH, o TeaeHHax, rpyÖHHe, cojie- 
HOCTH BOPbl, Biipax MopcKoro jibpa, bophobux 
ABHHcenHax, pa3Mepax MopcKHX boph, iipajiH- 
Bax h np. Mor ömtb onymen öe3 yiyepöa pjin 
a e p a . E c p h  b KaKoii-To sacra oxeanojiormo

H cpeaooapo ocTaMirb b cHpy BPnaHHn mo- 
peö Ha ycTbeßbie ysacTKH cypoxopubix pex, 
to, bo bchkom cpysae, reoperaaecxHe pac- 
cyacaeima h tpopMypbi TepcTHepa, CTeBenco- 
Ha, Beii£3H h apyrv ix  nccpepoBaTepeft mo* ho 
ÖbIPO lie npHBOAHTb BOBCe. B  TOSÍ BHpe, 
b Kotopom OHH paHbi b yseöiiHxe, OHH npep- 
CTaBPaioTca pocraTosiio  oTBPeseniibiMH, Tax 
xax ne öa3HpyioTca Ha npeauiecTByiomeM 
aiiapH3e npepMeTa. BxpioaeHHe * e  rpaß h 
CBeaeiiHH yxa3aHnoro Bbime xapaxTepa npn- 
BCPO K TOMy, HTO BO BTOpOÍI S3CTH XHHFH 
HCT H0OÖXOAHMOH HMeHIIO TexiiHxaM-pemiHxaM 
KOHXpeTH3an,HH npaXTHKH THAPOMeTpHHeCKHX 
paöox na peanoM TpaiicnopTe.

B ch BCTynHTePbHaH sacra pecuTOM rpaau 
yaeöiiHxa, c xoTopoii nasHiiaeTCH H3Jio*eHHe 
i'HApoMerpHH, nocTpoena npHMeuHTePbiio x 3a- 
pasaM oöincrocypapcTBemioil nippoporH- 
secxoii cpyjxöbi. Hnrpe aoTop ne paeT koii- 
xpeTHbix yxasaiiHii, xax opraHH30BbiBaTb 
HccpepoßaiiHe nepexaTOB na pexax— ochob- 
i:h x  oótexTax, na xoTopux BepeT ruppo- 
MeTpHHecxHe paöorai HMeimo pesnoH Tpanc- 
nopr, a ne oomerHppoporHaecxan c jiy *6 a . 
He npHBepena MeropHKa nopyseiiHii 11 rio- 
CTpoemia npopopbHbix npo<pnpeH cypoxopHbix 
pex, cboöoähhx h mpio30Baiinbix, a Mex<py 
T6M ppHHble np‘0(})HPH CPiyjKaT BaHiHOHUieÜ 
nippoporH'ieciíoíi u rHppaBPHHecxoñ xapax- 
TepUCTHKOH Bopiioro nyTH. ripHBepeHHblH na 
pncynxe 83 (CTp. 149) thüoboh- rpacjiHK 
oxepneßubix ypoBiieft bopm  HPPiocTpHpyeT 
xax-pa3 HepoirycTiiMbiü cxopacTHHecKHÜ cno-

eoö nocTpoeniia sthx  rpaipHXOB. H n-je ro  ne 
roBopHTca bo BceM yaeöiinxe oTHOcarePbHO 
MeTopa reneiHHecxoro aHapH3a rHpporpacj)OB 
peaiioro cToxa h oö onpepepennn orpePbUMX 
cocTaBpaiouTHx CToxa b peanbix Öacceiinax 
pa3PHHHbix rHppoporHaecKHx TunoB. He no- 
acHHioTCH cnocoö H3oCpa'jKe¡ina rnppoaorH - 
necxHx xapaKTepHCTHK h30phhh3mh na Kap- 
Tax, npaxTHaecxaa HeoöxopHMOCTb h po- 
cromiCTBa sToro cnocoöa. HexoTopwe pucyn- 
KH (84, 89 h 147) Bbinopneubi HerpaMOTHo. 
CoBepmemio ne npHBopaTca oöpa3uu (4>opMW) 
poxyMeiiTanHH ruppoMeTpH'iecxHX u rHPpo- 
rpai))HaecKHX paöoT h npaxTHaecxue npneMbi 
oöpaöorxH pe3ypbTaT0B sthx paöoT, a Taxate 
KOIITpOPa, HTO OCOÖeilHO Bü>KHO paTb TeXHH- 
K3M.

Bce cxa3aHiioe 3pecb paeT npaBO yTBepjx- 
paTb, MTO b HacToameM Bnpe yaeöHHK 
O. C. IllecTonapa «THppoporHa h rnppo- 
MeTpna pex» hh b xaxoä Mepe n e OTBeaaei 
CBoeMy Ha3naaeiiHPo h popjKeii öbiTb bo3MOvk- 
ho cxopee 3aMenen ppyrHM. IlpHXopHTca 
ypHBpaTbca TOMy, hto U,eHTpajibHoe ynpaBPe- 
Hue yaeönbiMH 3aBepefiHaMH MmiHCTepcTBa 
pem ioro cJipoTa CCCP p o n ycm ao  peu,eii3H- 
pyeMyio KHHry x  HcnoPb30Bairaio b TexHHxy- 
Max pemioro TpaucnopTa.

Kaiip. Texii. iiayx E. H. HOTAHCOH.
Kaiip. Texn. Hayx A. H. JIOCMEBCKHH.
THppoaor B. C. COBETOB.
THApopor C. JI. BEHÄPOB.

ilPAÏiTM'IECKOK PTKOBO^CTBO J^HCIIETHEPy HYTH1
Peueii3HpyeMaa xnnsiKa aßpaeTca oaeiib 

ueHHbiM, epHHCTBeiinbiM b stoh oöpacTH py- 
KOBopcTBOM. BbinyipeHHaa b cßoe BpeMa 
öpomiopa MaciiHKOBa «ZtHcneTHepcxo-HH(i)op- 
MauHOHiiaa cpyacöa b nyTeBOM xo3aücTBe 
peaHoro TpancnopTa» paBajia topeko 0 6 u1.ee 
npepcTaBPeime 0 6  stoh oTpacPH paöoTbi. Bei- 
xop KiiHJKXH TeM öopee caepyeT npimeTCTBo- 
BaTb, HTO npaxTHxa npoBepeHiia nyTeßbix pa- 
Cot co3papa pHcneTuepcxyio nyTeßyio 
ejiyxxöy, a epHiioro pyxoßopcTBa po chx nop 
ne öbiao, h ne TOPbxo pa3Hbie öacceflubi, no 
paxxe oTpeabHbie yaacTXH b opiiom  h tom jko 
öacceftiie ponycxapn b cbocii paöoTe oihhökh, 
pa3H0Ö0Ö.

B  xHHJKxe, cocTaBPeimoH t . TpHropbeBbiM,

1 «EFpaKTHHecKoe pyxoBopcTBo pHcneTuepy 
TexHHaecxoro yaacTxa nyTH». CocTaBHP 
C . H .  rpHropbes, PeanspaT, 1 9 4 6  r.

paccMaTpiiBoioTca Bce bhpei paöoT pHcneTae- 
pa nyTH. HpOCTEIM, nOHHTHbIM H3HK0M aBTOp 
3II3K0MHT CO BCeMH peTaPHMH H cjlOpMa.MH 
stoh paöoTbi. KHHra noMoxxeT pHCneTMepaM 
3iiauHTepbH0 ypymuHTb iiyTeßoe xo3hhctbo.

Oaeiib jxapb, hto paöoTa ara iiepocTaToa- 
HO noppoöno 3H3K0MHT c MeTopaMH nporHO- 
3npoBaHHH rayÖHii. A  Bepb Tenepb pHcner- 
uepa.M pajxe TexyuacTxoB npHxopiiTca 3aiiH- 
MaTbca 3THM noBcepHeBHO. M ohuio nojxapeTb 
Tax*e, uro aBTop ne paeT yxa3aHHH 0  perH- 
CTpauH'ii aaaipHH, 0  pop« p'H'C'nerqepa b phk - 
BHpaUHH HX H npo4>HPaKTH>ieCKOH paÖOTe.

B xapTouxe oxepneBiioro yueTa paöoTbi 
3eMCnapsipoB, no nanieMy MiieHHio, cpepoßa- 
po öbi Buée™ rpacjiy o HapHmiH TOiuiHBa, 
a ne ymiTUBaTb TonPHBo orpepbuo; npaxTH- 
uecxH Taxoe coBMemenne ouenb nojie3iio.

F!ope3Ho Öbipo 6w Tax*e oöbepHHHTb ne- 
KOTopbie HcypnajiH — y>x cphuikom Mnoro hx

pexoMenpyeT aBTop (§ 4, CTp. 105). Tax, fia- 
npHMep, xxypnap OTXpblTHSI h 3axpbiTHH oö- 
ctc'ihobkh, xax npaBHPO, no xa>xpoMy npecy 
öypeT HMeTE TOPbxo pBe 3an«CH: xorpa ot- 
xpbiTa h xorpa aaxpHTa oöcTaiiOBxa h 
c ycnexoM Mo>xeT öbiTb oöbepmieH c jxypna- 
POM COCTaBa OÖCTailOBKH.

Tipa HspaiiHH xriHHCKH poriymeiibi iiexo- 
Topbie pocapHbie omitöxH: npHPO*e»H>e JMs 1 
cnyTaHo c npHPOJxenHeM JVs 2, na pnc. 12 
yxa3aHa ppima paMbi b 810 m  bmccto
8— 10 M.

Bce nee KHHJxxa npniieceT öopbmyio noPE- 
3y BceM pHcneTiepaM h iint|iopMaTopaM nyTH.

r.T. H H * .  B fIT C K O rO  T eX H H H eC K O ro

ynacTxa T. A. BOPOÄ3H4  
r. Kupon
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