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Metoauueckie yKa3zaHUs aJpPECOBaHbl CTYACHTaM, OOYydYaloUIMMCS 110 HalpaBJICHUIO
moarotoBku  21.05.02 Tlpuxmamnast reoyiorusi, © TpU3BaHBI oOecneunTh APPEKTUBHYIO
camocTosTenbHyto padory o kypey «I MAPABJIMKA U TUAPOJIOT .

dopma KOHTPOJISE CAMOCTOSITENIbHOM PabOThl CTYJIEHTOB — MPOBEPKA HA MPAKTHYECKOM
3aHATUU, DK3aMEH.

®OPMBI 1 COJIEP)KAHUE CAMOCTOSTEJIbHOM PABOTHI
CamocrosiTesibHAs padoTa BKJIIOYAET B ce0sl BbINOJHEHNE pacyeTHO-rpadpuueckux pador.

PacuerHo-rpaduueckue pabOTHI BBIMOJHSAIOTCS O METOIMYECKOM JHTepaType, H3AaHHOU
Kadeapoi:

UYacc C. U. [Tekct]: ['mapomexannka. Coopruk 3anad. — Ekarepunbypr: U3a-so YITY, 2010. —
145 c.

Yacc C. WU. [Texkct]: I'mmpasauka. ['mapomexanmka. COOpHHK 3amad W KOHTPOJIBHBIX 3allaHUN. —
ExatepunOypr: U3zn-so YITYVY, 2009. — 137 c.

Howmepa BapuanToB O6epyTcs Mo HOMEpPY B CITUCKE TPYIIBI MM HA3HAYAIOTCS MperoaBaTelieM,
HOMEpa 3a7aHuil OepyTcs 1o TabuIE.

Meronuueckue peKOMEHAAUMU JUIsl PELICHUs] 3aJad U IPUMEPBl I CaMOCTOATEIBHOTO

peleHus] TPUBECHBI B YYEOHBIX TTOCOOUSX:
bebenmna T.IT: I'mapomexanuka: Koncnekr nekmuii. — ExkatepunOypr: Uza-so VITY, 2016. — 224 c.

Yacc C. W.: T'unpasnuka, rupoMexaHuka. MexaHHKa KUIAKOCTH M ra3za. YdeOHoe mocodue. —
ExarepunOypr: U3n-so YITY, 2013.-215c.

Jlis IOATOTOBKM K MPAKTUYECKUM 3aHATHSM IPENoJaBaTeslb MOXKET NPUBJIEKaTh JOMOJHUTEIbHYIO
JUTEPaTypy, a TAKXKE pa3aTOuHbI MaTepHuall.



IlpunsTeie 0003HAYECHUS U eAUHULBI (PU3NYECKUX BEJMYMH
I'eomempuueckue éenuuunsi
¥, M, MM — PaJLyChl CEUEHUI, CTEHOK, OTBOJIOB; PACCTOSTHUS TOYEK B IIOTOKAX OT
YCIIOBHOTO LIEHTPA;
R, M — TuIpaBIMYECKUN PANYC;
d, M, MM — THaMETPBI;
b, B, I, L M, MM — 1IUpUHA, 1JIMHA, TEOMETPUYECKUI pa3Mep;
h, H, M — riiyOuHa, BBICOTA;
hc, M — rnyOuHa norpyxenus neHtpa TskecT (C) CTeHKH;
hp, M — riiyOuHa OrpyKeHus 1eHTpa nasiaeHus (D);
S, M, MM — PacCTOSIHUE, XOJ] IIOPILIHS;
A, M*> — nomm@aab GUryphl, CTEHKH, IUIOIIAb ITOPIIHS;
W, M® — 00beM KUIKOCTH, Ta3a;
®, M> — mIomaas (;KUBOT0) CEYCHUS MOTOKA;

%> M — CMOYEHHBIU [TIEPUMETP.

Mexanuueckue éenuuunbl
m, KT — Macca XKHJIKOCTH, ra3a;
p, KI/M° — IIIOTHOCTE (Macca OJHON KyOM4YeCKON eMHMIBI 00beMa) KUJAKOCTH, Ia3a;;
¥, H/M® — yenbHblii (00beMHBIN) BEC )KMAKOCTH, Ia3a;
F, P, N,G, H — cuna;
R, H — cuna naBneHus;
p, [la — HanpshKeHne, TaBJIeHHE )KUKOCTH, Ta3a;
M, Hwm (JI>X) — MOMEHT CHJIBI;
N, JIx/c, BT — MOIITHOCTE;
E, JI)x — >Heprus;
e, M — yJieJIbHasi SHEPTHsl.
Kunemamuueckue eenuuunsi
g, M/c? — yckopeHHe cBOOOIHOIO MaICHHS;

u, v, M/C — ICUCTBUTENBHAS U CPEAHSSI CKOPOCTH;



a, M/C? — yCKOpPEHHUE;
t, C — BpeMmsl.
T'uopoounamuueckue geruvuHbl
Q, M*/c — 00OBEMHBIN PACX0] KUAKOCTH;
H, M — Hanop;
h,,, M — TIOTEpH HAIOPA KUAKOCTH, Ta3a;
h;, M — MECTHBIE [TIOTEPH HAIIOPA;
hi, M — TIOTEpH HaIopa 1o JJIMHE (JTUHEHHBIC);
T, °C, °K — temneparypa
n, I[a-c — nuHaMIYeCKnit KOAPPUIMEHT BI3KOCTH (AMHAMUYECKAs BI3KOCTb);
Vv, M?/C — KHHEMAaTH4YeCKUH K0P (UIMEHT BA3KOCTH (KHHEMATUYECKAS BA3KOCTD);
€ — k03P PUIHEHT MECTHOTO COMPOTHUBIICHUS;
A — kodpunment (lapcu) ruapaBIndecKoro TpeHUs
1, m — k03hOUITMEHT pacxo/a;
¢ — KO3 PUITUEHT CKOPOCTH;
1| — K1 MAIlTUHBL;
A, ¢?/M® — ynenpHOE COPOTUBIEHUE TPYOOIPOBOA;
K, v*/c — Mmomynb pacxona (pacxomHas XapaKTEpHCTHKA);

Re, Fr, Eu — ducna PeitHonbaca, @pyna, Ditnepa.



Ta6J'II/II_Ia COOTHOILICHUI CANHUI JaBJICHUA

Eaunuua Ia (H/m?) | ar (krc/em?) Kre/m? MMBO/.CT. M BOJ.CT. MM PT.CT 6ap
1 ITa 1 10,2-10°¢ 0,10? 0,102 102-10¢ 750-10°° 103
bar 1 981104 1 10¢ 10* 10 735.6 0,981
(xkrc/em* )
1 xre/m? 9,81 104 1 1 1073 73,5103 98,1-10°¢
1 MM BOZ.CT. 9,81 104 1 1 103 73,5:103 98,1:10¢
1 M BOA.CT. 9,81-10° 0,1 103 103 1 73.56 98,1-1073
1 MM pT.CT 133,3 1,36-10°3 13.6 13,6 13,6 - 1073 1 1,33-10°
1 Gap 103 1,02 10,2103 10,2-103 10,2 750 1




1.f'mppocTtaTnyeckoe AaBneHne B TOYKE KUAKOCTU

3amaua 1.1.
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Puc.1.1

[Tpu 6ypeHnu CKBaKUHBI BCKPBIT BOJOHOCHBIN TUIACT C HAIOPHBIMU BOJIAMHU. Y CThE
CKBa)KMHBI 000PYZA0BAaHO MAaHOMETPOM, MIOKa3aHMUE KOTOPOTO COCTABIAET Puan—0,4 aT.
Omnpenennuts Ha KaKylo BBICOTY Oy/eT (POHTAaHHPOBATh BOAA U3 CKBAXXUHBI U
HAWTH a0COJIIOTHOE THAPOCTATUYECKOE JAaBlIEHHE Ha 3a00€ CKBaXUHBI INTyOHUHOM
H=200 M, eciu atmMmocdepHOe aBlieHue PaBHO p,=740 MM PT. CT.

3agaua 1.2.

Onpenenuth TMNOKa3aHUE MAHOMETPA Puyan, YCTAHOBJICHHOTO MO IIEHTPY
TpyOOIpoBOJa C MAcCIOM, eciu nokazanue U-o0pa3HOro pTryTHOro MaHomerpa /,,=0,1
M, BBICOTa CTOJ0a BOABI HaJ pTyThio £ = 60 MM (puc. 1.2). YpoBeHb pTyTH B JIEBOM
KOJICHE HaXOJUTCs Ha BbicoTe Z = 1,2 M OT ocu TpyOBI.

[IpUHATH IIOTHOCTH JKUIKOCTEMN: MACHA Pyacy = 900 Kr/M*; Boztbl p= 10° Kr/M>; ppr=

13,6-10° kr/m?.

Paf

| [l

Puc.1.2




3agaua 1.3.

B mmmnapudeckuii 6ak (puc.1.3) nmamerpom D=2 m a0 ypoBus H=2.4 m

HAJIMTHI BOJIa M OCH3UH. YPOBEHb BOIBI B bE30METPE HIKE YPOBHS OeH3nHa B Oake,
pasHOCTh ypoBHE# paBHa A= 420 MM.

OmnpenenuTh BeC HAXOIAIMIUXCS B 0aKe SKUIKOCTEH, eClii IJIOTHOCTh OeH3WHA
Poens = 700 Kr/™M3, Bogsr p=1000 xr/m3.
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Puc.1.3

3agaua 1.4.

JuddepeHunanbHpli MaHOMETpP, 3aMOJHEHHBIA PTYThIO, NpeIHA3HAYEH IS
U3MepeHHsT Pa3HOCTH JaBJICHUH Ha ypOBHE oceil TpyOompoBogoB A (pa) u B (pp),

TPAaHCTIOPTUPYIOMKMX Boay W OeH3mH. Ocu TpyOONPOBOIOB HAXOMATCS HA OIHOM
ropusoHTe (puc. 1.4).

OnpenenuTs pa3HOCTh AaBieHuil B KI1a mo ocu TpyOONpOBOJOB IpHU 3HAYEHHU-

ax hi = 400 mm; h2 = 500 mMm. TIpHHATE IJIOTHOCTH XKUAKOCTER: Boabl p = 10° kr/m’;
PTYTH ppr = 13,6-10° kr/M*; Gensuna peen 720 Kr/v’.




3agaua 1.5.

1.5).

PB— P4 =

3agaua 1.6.

- 1.6).

Puc. 1.6.



3agaua 1.7.

JiBe Tpy6ul A 1 B, 3anonHeHHRE BOJOH, coeAnHess! {/-00pa3HhM ij{fTHI%IM
MaHOMETPOM, TIOKa3aHUE KOTOPOTO A1y = 200 mm. Ock 1pyOs1 4 BEIIE OCH TPYOB!
Z =04 ™ (cM. puc. 1.7
e Bg;l;?;iimb ﬁoxaﬁaﬁmep MaHo)BaKyymmeTpa (Pus) YCTAHOBNIEHHOTO fi;a
yposie ocu TPyOsl B, €CllH MOKasaHHe MaHOMETpa Ha YPOBHE OcH ?;yom _
Puae = 0,12 aT, BRICOT2 YPOBHA PTYTH 0T OCH Tp?rﬁbl 3B h = 0,9 M. [lpuaame
IoTROCTE BoABl p = 10° KO/M; PTYTH ppr= 13,6107 xr/nr.

Puc. 1.7.

3agaua 1.8.

LHumanppuyeckult  pesepsyap A coenuHEH TPYOOIPOROZOM ¢
BofoHanopHeiM OakoM B (puc. 1.8). JIng KouTpos YpoBHS BOAB B Oake H
ASHCTRYIONMIEr0 HANOPA YCTAHOBNEH IIBE3OMETP HA BRICOTE [J— 1,6 M oT
NOABOASILETO TPYOONPOROAA.

1. Onpegenuts nokasanne manomerpa M (Puan B aT), YCTAHOBIEHNIOIO Ha
TpYOOnpoBOae, ECT MHE30METPHEECKAT BHCOTA =12 M.

2. Onpepemuts nokasanme U-06passoro pPTyTHOrO MaHometpa (),
YCTaHOBICHHOTO Ha BblcoTe /2 = 1,0 M oT ocH Tpy6er. TIpunsaTs TO e mokazanye
nbC30METpa /i, = 1,2 M, mOHMKeHHe YpORHS PTYTH B negom kodeHe a = 100 mm,
MAOTHOCTS BoAs! p= 10° xr/M’; pryTr Ppr = 13,610° krine’.



3agaua 1.9.
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Puc. 1.8.

Jia onpellenenus JaBNCHMA B BO3YXO0BOIE ycraHosieHa U~o6pasuas
TpyOka, sanonnednas eoxoH. Jlma Oombluedl TOYHOCTH 3aMepoB B chydae
HeOOXOUMMOCTH MOMKIIOYAETC] YalleUHBIH  MUKPOMawHOMETp ¢ HaKIOHHOM
TpyOKO#, 3an0nHenHEH ciupToM (puc. 1.9).

OnpenenuTs aOCOIFOTHOE JaBlEHHE (P,5.) B BO3JYXOBOJE IO JIOKAIAHUIO

U-obpazHoro MmaHoMmeTrpa 2 = 120 MM, a TaKKke paccuuTarh ITIOKA3aHHE
MHUKpOMaHOMeTpa {/ B MM ), ecII¥ Yroil HaknoHa Tpyoxy o == 60°.

INpunste armocdepuoe paaBienne p, = 740 MM pI. CT., INOTHOCTH
MHAKOCTEH: COMpTa Py — 790 Kr/M'g; BOAB P = 10° xr/m’. IlnoTHocTs BOZAYXA

MOMKHO HE YUHTHIBATE.

A A A A i G A S A S S AL

Puc. 1.9.



3amaua 1.10.

B 3axpsitom pesepeyape

yposHemepa 4 = 0,8 M.

2. Paccuyrate abCOMOTHOE JaBIEHKE HA ITOBEPXHOCTH Macia (P = Pasc) IpU
h = 0,6 M H TOKa3aHKIO MBE30METPa hy,=1,4 M.

Ilpunste armocdepHOe mamienve p, = 735 MM pPT. CT., IIOTHOCTh Macia

Pyacs = 900 KI/M.
jPa

f

P = Pwman

I_“_m

MacCHO =

S—

MacClIo HaxoguTcd

'}Pa

1mox apasiaeHuweMm. Jng
H3MEpeHus YpOBHA Macia B pesepByape CHpaBa BBIBEJEH ypoBHEMEp B BHIE
CTEKITHHON TPYGKY, clIeBa Ha TOM e YPOBHE YCTAHOBJECH NBE3OMETp JUIA
M3MEPEHHs JaBNeHUs B pesepyape (puc. 1.10).

1. Onpenenuts noxasaHvMe mnbesoMeTpa (7,) TpH MaHOMETPHYECKOM
(M30BITOYHOM) TaBIEHUH Ha IIOBEPXHOCTH Macya D= Puax = 0,063 aT u nokazanun

1'—'-:1"

" O G ek |

RNl
|

P A i i i i

Puc. 1.10.

3agaua 1.11.

B 3axpeITOM pesepByape, 3allOIHEHHOM MAacioM, Ha MOBEPXHOCTH Macia
JACHCTBYeT farnenue p. Cripasa B pesepByape yCTaHOBIEHA CTeKIsAHHAS TPYGKa B
BHUJIE YypOBHEMEPA, IIOKa3aHHe KOTOPOH A, cieBa Ha TOM )K€ YPOBHE BHIBEHEHA

— Maclio

—

i A i i i

Puc. 1.11.

NBE30METPHYCCKas TPYDKa N1 H3MEPEHMs NaBICHUS (puc. 1.11).

1. Onpeznenuts nokasanue nsesoMerpa (f,), €M Ha IOBEPXHOCTH MACHA

CO3JaH BaKyyM p = Pga = 0,027 at, noxasanpe yposnemepa 4 = 0,8 m.

2. PaccunTath aBCOMOTHOE JaBIeHue Ha IOBEPXHOCTH Macna (p = Dasc) TIPH
aTMOCHCPHOM NABIEHHAN P, = 740 MM DT. CT., [IOKa3aHHH ITE30MeTpa h,=0,4Mu

3HadeHuH h = 1,0 M.

TIpHHSTE NIOTHOCTE MACHA Pyyacs = 900 xr/n’,




3agaua 1.12.

B 3aKphITOM GaKxe, 3anomHeHHOM GEH3HHOM, YCTAHOBIEHO TPH Mpubopa 1l
PerucTpanvy AABACHUA: NPY>XHHHBIH MaHOMETD, VYHTBHIBAIOHIMA NaBIEHWE Ha
TIOBEPXHOCTH OeH3uHa, U~00pasHbIl MaHOMETD, 3alIONHEHHEI PTYTHIO H BOJIO,
H NIbe30MeTp, BHIBEICHHEIN y IHA pesepyapa (puc. 1.12)

B ycraHoBKe IpEeXyCMOTPEH YPOBHEMED B BHIE 3aKPBITOH CTEKISHHOMN
TpyOKH s otcuéra 3uavenmit H, h, a.

Ornpenendts NOKa3saHUe MaBOMETPA (Dyay B 2T) M BLICOTY YPOBHA DeH3UHA B
nee3oMerpe (/,), eciu BricoTa cronba BoIp! /; = 30 MM, nokazanue U-06pazsoro
PTyTHOTO MaHoMeTpa /2, = 80 MM, Ilpunats sHauenus h = 0,8 m; a = 200 mm:

H = 12,0 M; IIIOTHOCTY XUAKOCTEH: BOABI p = 10° KI‘fM3; OEH3MHA Pgeyyy = 720 KI‘/M3;
PTYTH Py = 13,6-10° xrind’,

* Pa M B
] YPOBHEMED @/ Pa‘ ypoxmemep«@'
1 [ . \’] E 0 {Pa - n
_1UHE - Bonal 1 THE S
H i = \: < - |- -
CL B T ——— - — -
s -0 - &
wl IF X j = L= I “a
SE U 1a e
- ) B —
I | _ { pPTYTH I 1E PEYE:
H = ki H .
7 = Banisinti —— _  KepocuH
s IR rs Sy e P 7, 7 Vv 4
Puc. 1.12. Puc. 1.13.
3agaua 1.13.

B 3akpmitoM pesepByape Ha NOBEPXHOCTH KepocuHa NOJIePKHBAETCH
BaKYyMMETPH4ECKOE JABAEHHE (puc. 1.12).

OnpenenuTs MOKAa3aHHE BAKyyMMETPA (Puy B aT) B U-06pasHoll Tpy6ky
(7r), ecim rryOuna sanomuerns H = 2,0 M; noxasande npesoMerpa hy, = 0,75 m;
rmybusa i =500 Mm; @ = 300 Mm; BEicoTa cTO6a MacIa Ha PTYTHIO A, = 50 MM.
Mt otcuéra penuann H, A, a npejlycMOTper ypoBHEMeD.

TlpuHATE TIOTHOCTH JXMAKOCTEH: KepocHHa Puep = 800 KI/M; Macia
Dyvaen = 900 KI/M; PTYTH Ppr = 13,6'10° xr/m’.



© \ﬁ 3anaua 1.14.

s S Onpenenuts, xakum npubopom crexyer
9 U3MEPATE NaBleHHEe Ha rirybune 2 = 1,2 M B
i;ﬁ - Oaxe, 3allOJIHEHHOM MACJIIOM, W TMOKa3aHWe
i 3TOro mpubopa B ar, €CHM IIOKa3aHue
= — U-obpaznoro PTYTHOTO MaHnoMeTpa,

Macimo T YCTAHOBICHHOIO Ha IIOBEPXHOCTH Macia,
O AL LRSI By = 200 mm. IlpuHaThL IUTOTHOCTL Macia

Puacr™ 900 Kr/M’; pryTH Por = 13,6°10° kriv®
Puc. 1.14. (puc. 1.14).




3agaua 1.15.

Onpenenurs NoKazaHue U-
7 [po ~ 0OpasHOro pTyTHOro MaHoMeTpa (/)
T e e pal MOAKIIOYEHHOIO K pEe3epBYapy C MacioM
. i "l T Ha roybune # = 0,8 M, eclIH nokasaHpe
£ __}{—H & IPYXHHHOTO MaHOMETpPa, YCTAHOBIEHHOIO
M b _ Ha rnybune by = 1,2 M, pya = 0,15 ar.
Qﬁ I ITonpaska pTyTHOro Manomerpa a = 0,3 M.
S ITpusaTh IIoTHOCTH XKHUyKOCTEH: Macha
- ~ ol 3 3 3
RGO Praca — 900 K1/M”; pTYTH pyr = 13,6°10° k1/M
T2P e PR A RP P ELT (puc. 1.15).
Puc. 1.15.
3anaua 1.16.

Onpenenute naenenue (p;) Ha
MOBEPXHOCTH O€H3MHA B  3aKpHITOM
pesepByape (puc. 1.16) m mnoxasaxue Pal
MaHOBaKYyMMETPA, YCTAaHOBIEHHOIO HA
rayOune k& = 1,5 M, ecnu nokazanue -
obpazHoro PTYTHOrO MaHoOMeTpa
hpr= 400 MM, rayouna ;= 1,0 M.

ITpuHATE IITOTHOCTH XKUAKOCTEH:!
GeH3uHa Pgeyy = 720 KI/M’; PTYTH REPCTILL A TE
Ppr = 13,6'10° kr/m’. Puc. 1.16.

=




3amaua 1.17.

OnpenenaTs pa3HOCTL JAABIEHMHE

(B aT) B HeHTpax TpyGONpPOBOKOB A B

. B, 3allOIHEHHBIX BOJOW M MAacioM,

€CJIK  BBICOTHI YPOBHEH BOABI K

macia B U-oCpasHOM  pTyTHOM

I hEepeHITHATHPHOM MaHOMETpE:

h, = 500 mm; h, = 400 wmm

(pmc. 1.17). TlpuuaTs IIOTHOCTH

KHIKOCTEH: MAcHa Pygey = 900 Kr/M;
PTYTH Ppy = 13,6°10% xa/n’.

Puc. 1.17.

3agaua 1.18.

JBa cocyna nanonHeHs! pa3sHOPOIHBIMH JXHIKOCTSIMH - MAC/OM ¥ KEPOCHHOM.
Ha noBepxXHOCTH XUIKOCTEH B cOCYNIax JEHCTBYIOT JABIEHNS p; B p; (puc. 1.18 ).
; : sl o e :

4 Hairu pa3HoCThL OTHX
S 2 JaBleHHH, ecnu nokazanue  U-
i 00pasHoro pPTYTHOIO MAHOMETpPA
- . - h = 100 MM, BBICOTZ YPOBHS Maclia
JJ  S— - H = 500 MM, OpeBblllieEre YPOBHS
) KepocuHa Hal Boao# Al = 40 mM.

IlpuBaTe THOTHOCTH KUAKOCTEH:
Macna  Pyaex = 900 KF/MB;
KEPOCHHA  Pyep = 800 kr/v’; pryTH
Ppr= 13,6 -10° xr/n® .

Puc. 1.18.

3amaua 1.19.

B 3akpeiToM pesepyape A, 3a0OJHEHHOM MacioM, JaBicHHE Ha
OBEPXHOCTH KMAKOCTH py (pHC. 1.19). Ha rnybune # = 0,6 M noakmouén U-
00pasHEIH PTYTHBIE MaHOMETP, IOKa3aHWe KOTOpOro /,, = 40 MM, 1OHWKeHue
YPOBHS PTYTH B npaBoM Kojlene a = 0,2 m. Onpenenuts nasnexue py (B 6ap) Ha
TOBEPXHOCTH Macla, a TaKKe BBICOTY noxbEMa BoOs! (4;) B cTeKNsHHON TpyOKe,
ONYIICHHOM B OTKPLITEIA pe3epByap B, 3al10MHEHHbIHA BONOH.

[IpHHATE IWIOTHOCTH: MACIA Pyaey = 900 KM ; PTYTH pp, = 13,6'10° kr/v’;
Bogs p = 107 kr/nr’.
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Puc. 1.19.
3agaua 1.20.

Onpenenuts, xakuM mpubopom (MAaHOMETPOM HITH BaKYyMMETPOM )
ClIelyeT W3MEpUTh JaBlieHHMe rasa B Oamnome mo mnokasanmo (4)
JABYXKHIKOCTHOIO YaIIEYHOTO
MaHOMETpa,  3alOMHEHHOIo
BOIOH M pTyThIO (puc. 1.20),
ectu H=0,6 M; /=100 mm;

A k=40 mm.
IIpHHATE ILIOTHOCTH SKHIOKOC-
Teit: Bomel p = 10° wriv’;

PTYTH Py = 13,6107 xr/m’.
Iloxazanue mnpubopa mpen-
CTABMTH B aT.

Omnpenenurs abcontoTHoe HaBieHHe
BO3Lyxa B pesepeyape B (puc. 1.21),
€CIH MOKA3aHHEe MAaHOMETPa, YCTAHOB-
NEHHOrO MO LEHIPY pesepByapa A,
3ANONHECHHOIO MAacloM, Py = 0,12 ar,
BBEICOTBl YPOBHeH Macna M prytd B U-
00pasHOM pPTYTHOM MAaHOMETPE COOT-
BETCTBEHHO: A,, = 600 mp; Ay, = 200 M.
IDIOTHOCTH: Macna Puaer = 900 kr/ M,
pTyTH Py = 13,6 10° xkr/v’.

PTYTh
Puc. 1.21.



3agaua 1.22.

Onpenenuts nasnenvie p, (B 6ap) B neHTpe cocyna ¢ Gensurom (puc. 1.22),
€CIIU NOKA3aHHUEC MAHOMETpa, BKIMIOYEHHOIO HA YPOBHE [IEHTpA COCY/A C BOXOMH,
Pvan ™ 0,12 ar, BBICOTBI YpOBHEH XuaKocTeid: /1 = 400 mym; 4 ,= 200 MM.

lenTpsl pesepByapoB HaxXOAATCH HA OJHOM yposHe. [IpHHSTE FIOTHOCTH

KHAKOCTEH: OCH3HUHA Do = 720 KI/M': PTYTH Ppr = 13,6'103 KI*/M3; BOJIBI
p=10" ki’ .

T e T 50
ha

h

T I Y - 0 L R

Puc. 1.22.
3agaua 1.23.

Oripesienuts abcoMmoTHOE NaBNeHye Ha NOBEPXHOCTH GEH3HHA B 3aKPHITOM
pesepByape (pasc) (prc. 1.23), a Tarke mokazaHue MaHOBaKyyMMeTpa (py, B 6ap),
yCTaHOBIEHHOTO Ha rmyOuHe A; = 1,6 M mpH 3amaHHEIX senwunHax h = 0,5 M,

hye = 300 MM, aTMocheproe aBrenne p, = 740 mMm pT. cT.

IIpUBATL TUIOTHOCTH KUAKOCTEH: OCHIMHA Pgeyy = 720 Kr/M, PTYTH
P = 13,6107 kr/M’.  Jlasnennem BO3yxa B U/-00pasHOM PTYTHOM MaHOMETpE

MOXHO IIpeHeOpeus.

a4 # Pge BO3AYX
- -
~ 1= JdEms
_E" o
MB =
Puc. 1.23. )é T
OeHsuy

T 777 77 777777777



3amaua 1.24.

K pesepByapy ¢ Boaoi1, Ha MOBEPXHOCTH
KOTOPOH M30BITOYHOE JIaBJIEHUE COCTABJIISET

Puan= 0,5 at Ha ryoune A = 1200 MM npuco-

€MHEH Yall€YHbIA PTYTHBIA MAaHOMETP.

OnpenenuTh MoKa3anue MaHoMeTpa Apr,

€CJIM TOoTIpaBKa MprUOopa Ha BBHICOTY YCTAHOBKHU
paBHa @ = 120 MM, a BbICOTa CTOJIOMKA BOJIBI HAJT

crAaAmTTANF smmvrmrr AnanmanTanm b —1T QN A

Puc. 1.24.

3agaua 1.25.

B cocyne 4 u pyGe B Bona
[ HAXOJHUTCSI B PABHOBECHH M TTOKA3a-

<| HUE PTYTHOTO IpUOOpa COCTaBISET
hyr =295 Mmm. OnpeenuTh BBICOTY

BOJIbI B TpyOe H, eciiu ypoBEeHb €€ B
0ake cooTBeTCTBYET /1 = 1 M.

- = Puc. 1.25.




2. Cujia naBJIeHUS NOKOSIIEHCH KUAKOCTH HA IJIOCKHE

MOBEPXHOCTH
3amaua 2.1.

OnpenenuTs TOAbEMHOE yCHIIUe 1 TSl IPSIMOYTOJIBLHOTO TUIOCKOTO IITUTA, TIe-
PEKPBIBAIOIIETO BOJOMPOITYCKHOE OTBEPCTHE IIOTHHEL. [IposieT 3aTBOpa B CBETY
B =2 M, rmybuHa BOAbI 10 1IUTa A = 2 M, mocJie muTa Ay = 1 M, KoadhPuImeHT TpeHus

MEXy IIUTOM M IMOBEpXHOCTHIO ma3zoB f = 0,15. Maccca nurta coctaBasietr M = 450
KT.

T4,
—t
4 t /-'
S ¢
= = | I | P A
S .
o B || et o =
1z _—,4““&.
) R | S O
S | c
= e ‘e
P a7 S ST T e B G v T i T
Puc. 2.1
3amaua 2.2.

B nI0THHE CASTaHO BOJAOIPOIYCKHOE OTBEPCTHE B BUAE TPYOBI AHAMETPOM
d = 1,0 m. Tpyba nepexpsiBaeTcs KpPyIibIM 3aTBOPOM, HMCIONIMM HENOBIMCHYIO
FOPH3OHTANBHYIO OCh BpaITlieHUs, MPOXOAINYI0 Yepes Touky A (puc. 2.2).

OnpenenuTs HAUANLHYIO CWIY HATSOKeHus Tpoca (7T) i OTKPBITHS 3aTRODA.
Tpoc mpuKpennés K HIDKHEH KPOMKe KPBINIKA MOA yraoMm o = 60° K ropusoHTty.
['nybuna Bojsl Haj HwKHeH KpoMxo# 3atsopa [ — 2,5 M. Maccy sarsopa He
VYUTHIBATE.

jvnl A,
- - o / \
- " : Puc. 2.2
_ N \
I = i 73 /
— - vz
e A /’/ / g / //

o Dl S



3agaua 2.3.

_ Onpenenute nokazanue manomerpa M B
| LEHTpe OOKOBOM CTEHKH pe3epByapa ¢ BOJOM, a
— i TaKke ycuiaue NV, MPUIIOKEHHOE K 3allOPHOMY

e— YCTPOUCTBY ITUIOCKOW KBAaJAPATHOW KPBIIIKU B
_N _@ NP CICAYIOIUX JaHHbIX: Z=3M; h=2M;a =

=

BOOa

1 m.

®/

Puc. 2.3

3apaua 2.4.

B pasgenurenbHOM CTEHKE OTCTOMHMKA YCTPOEH NPSAMOYTOJBHBIA IIMTOBOMU
3atBOop. OrnpenenuTb, Ha KaKoM

pacCTodHun X OT JOHAa  HYXHO

== P
== /4_ PACIIOJIOKUTH OCh BpAICHHUS IIap-
i N i “ ‘J;{— = 7,"'-’ HHpa, YTOOBI TUIOCKHUI 3aTBOP IIU-
s e —
— — L - puboii B = 2,2 M OTKphIBaJICA
i 7y - S
e A R ~ ABTOMATUYECKH, KaK TOJBKO TITyOHMHA
e . — —
ey . f% I - BOJBI CJieBAa TOJAHMMETCS  BBIIIC
— 1l = — — ypoBHst h; = 2,0. ['myObuna BOABI
— { R 7 T cnpasa paBHa /1, = 1,4 M. IlpoBepuTth
/ — e
ITTTRITTIT T T IE r/ra pemrenue rpapuueckn. Becom mmura
Puc. 2.4 npeHedpeyb.
3apaua 2.5.

llopopoTubiii xnanan 4O 3axpeiBaeT BEIXOA M3 6enzobaxa B TpyOy
KBajpaTHOTo CedeHus Co CTOpoHo# a = 0,3 M. Knanau onwpaercs Ha cpes tpyGsl,
CHCTAHHBIH NOA yriioM a = 45°, C 1pyroii cTOpoHSI KianaHa - Bo3ayX (puc. 2.5).

Omnpenenuts cmny HaTsokenus Tpoca T, HEOOXOUMYIO JUIA OTKPHITHA
KlaliaHa, ecllM ypoBeHb OeH3MHa Haj HIKHEH KpoMKoH xianasa H = 0,85 M,
AABJICHUE HA TOBEPXHOCTH OEH3MHA COOTBETCTBYET MOKA3aHUIO MAHOMETpA

Puan = 0,05 ar. IlnotnocTs 6ersuma p = 700 xr/m’. Tpenue B IapHUpHO# onope O
U B pOJIKKe B He yYUTHIBATS.



3axaua 2.6.

ber3uu

T

A — =

Puc. 2.5

S TT T T 777777777777

Puc. 2.6

Puc. 2.7

Ycunmue T yHnep:KUBaeT IUIOCKYHO
KBaJpaTHYK KpBILIKY CO CTOPOHOW a B
3aKpBITOM MTOJIOKEHUH.
pEAEIbHO JOMYCTUMOE
U30BITOYHOTO  JaBJCHUS  Haj

KUAKOCTH  Pwan,

Onpenenuthb
3HAYCHUE
YpPOBHEM
Ipu  KOTOPOM  KpBIIIKa
OCTaeTCs B 3aKPBITOM IOJOKEHHUH, IpHU
caenyromux gadusix: 7= 2100 H, a = 50 cm,
h=2wm, p=1000 xr/m>.

3axaua 2.7.

I1mockuit psIMOYTOJIBHBIN 3aTBOP C
pasmepamu L =25 M u B =10 m co3naer
noanop Boasl H = 2,3 M. 3aTBOp MOXeET
BpallaTbCsl OTHOCHUTENIBHO IIapHupa A.
Onpenenuth cuiay HaTskeHus Tpoca T,
YACPKUBAIOLIYIO 3aTBOP B 3aJaHHOM
nosjoxxeHuu. Pazmep B nepnesaukyinspex

//_ /" TIIIOCKOCTH YepTexa.



3agaua 2.8.

3aKpEITHII pe3epRYap, 3AMOTHEHHBIA MACIOM TUIOTHOCTBIO Pyacy = 900 Kr/M,
UMCET BBIIYCKHYIO TpyOy mmamerpoM D = 600 MM, NEpekpeITYIO AMCKOBBIM

3aTBOPOM

C OChK IIOBOPOTA, MPOXOAsIEH TOPH3OHTAIBHO 4Yepe3 Touky O

(puc. 2.8). Ha mnopepxHocTH Macna JECHUCTBYET MaHOMETPHUECKOe NaBieHHE

~ MAcHo - -
VAV A i S v A a4

Puc. 2.8

S

3amgaua 2.9.

Céepuueckuii pezepryap, wnasarommit

DPuan — & Klla. YpoBers macna Hap

HIDKHEH KpoMKo# Tpyosl H = 0,9 m.
Onpenenuts paBHOXEHCTBYIOIIYIO
AaBlleHHs Ha JIUCKOBBIM 3aTBOP H
MOMEHT 3TOH CHIBI OTHOCHTEILHO
OCH MTOBOPOTa 3aTBOpA.

B BOJE, HMMEeT' JIOK, 3aKpPBITHIA

H3HYTPH IIOCKOH KPYITIO# KpbInIKoOH quamerpoM d =1,0 M (puc. 2.9).
OnpeznenyTs TOPH3OHTAIBHYIO PABHOJCHCTBYIOUIYIO JABNEHHS Ha KPBIIKY,
JMHAK JeHCTBUS CUIIBI M e MOJNOMeHHe, ecnu abCOMOTHOE NaBleHHe BHYTPH
pe3epByapa pas. == 93 klla, ypoBers Boxs! Hajy OCHIO KphImIKH H = 1,2 m.
Haijita paccrosnue (e) oT MHHEHM HefcTBMA paBHOJEHCTBYIOMmEH KO OCH

KPBIIIIKH.

Pase

l

BO3IYX




3agaua 2.10.

i

e —
o m———

——

Puc. 2.10

3agaua 2.11.

eSS

Gensun — —

e L

Puc. 2.11

3agaua 2.12.

OHpCI[eJ'H/ITB CUIIy JIaBJICHUSA

TPeYroJbHbIN 3aTBOP HmMpuHON b = 600 MM u ;
BeicoTO /h=900 MM,
MOTPYXEHUS LIEHTPA AaBIICHUS, €CIIH TOKa3aHue i =

a TaKkKe TIyOuHy

Onpenenutsb
IJIOCKYIO  KPBIIIKY,

CWJy JaBJICHMS Macja Ha
3aKPBIBAIOIIYIO OTBEPCTHE B
pe3epByape, U IMOJOKEHUE LIEHTpa JAaBJICHUSI, €CITU
BBICOTA KPBIIIKK paBHA A=600 MM, mupuHa b =
400 MM, MOKa3aHKE MAHOMETPA, YCTAHOBJIEHHOTO Ha
YPOBHE HWKHEN KPOMKHU KPBILIKH, pyan= 0,02 MlI]a,
IJIOTHOCTh MACJa Pyac = 390 Kr/M>.

Pemenne mpencraBuTh
rpaduyecKu.

AHAJIMTUYCCKU U

OnpenenuTs cuily AaBieHUs! OEH3MHA HA IJIOCKYIO
KPYTIYIO KPBIIIKY pe3epByapa, v ryOuHy MorpyKeHus
LIEHTpa JaBJICHUS, €CIIU IMaMeTp Kpblliku paBeH D =800
MM, [OKa3aHWe MaHoMeTpa M, yCTaHOBJIEHHOTO Ha
paccrossauu @ = 300 MM OT BEpXHEH KPOMKH KPBIIIKH,
COCTaBIAECT Puan =0,11 Oap. IlmoTHOCTH OCH3MHA
HPUHATD Poen = 120 KI/M3.

BOJAbI Ha

H ]

MbE30METPA, BHIBEICHHOIO HA YPOBHE HIDKHEU 3 = i

KPOMKH 3aTBOpPA, PABHO

H=24wm.

Puc. 2.12

| | |
PP PP PP PRl PPl PP P errlere s



3agaua 2.13.

B 3aKkpeITOM pesepByape, 3aloiHEHHOM BOJIOH, BBLIBENEH BHYTPEHHME
MaTpyOOK MPAMOYTONBHOIO CEYEHHMS BBICOTOH % = 600 MM u HIAPHHOU & = 500 MM
Ans BbITYCKa BOABL [latpyboK mepexphIT kpoliikoil 4B, pacTioNoKeHHOH mox
yrinom o = 60° K TOPH3OHTY, MAPHUPHO YKPENNEHHOH Ha ocu A (puc. 2.13),

OTkpeITHe KPEIKY ANs BEINYCKA BOABI OCYIECTBISIETCS 3@ CYET CO3IaHUs
BAKyyMa Ha IOBEPXHOCTH BOJIEL.

OnpenenwTs HaUMeHbIIEE BAKYYMMETPHYECKOE NABICHHE Ha ITOBEPXHOCTH

BOZBI (Ppax) IUISI OTKPBITHS KPBIUKM, eciu riyGuHa BOALI Ha YPOBHE HIDKHEH
KpoMK# kpbmuku H = 1,8 M. Macca xppimxu M = 10 kr.

B =
Puc. 2.13 - - BOJIa
VAT i G

3anaua 2.14.

B 3axpeitom pesepByape, 3amonneHHOM OeH3MHOM, BBIBEICH narpybox
KBaZIpaTHOTO CeYeHMsA CO CTOPOHOM /# = 400 MM s Bhimycka Gem3mHa. [Marpybok
EPEKPEIT KPBIIKOH 4B, ycranosnennoif mox ymiom o = 60°. Kpbimxa
HOBOPAYHBACTCS MAPHAPHO OTHOCHTENBHO ocH A (puc. 2.14).

Omnpenenuts Hopmansuoe yeumue (7) B Touke B juisa VIEPHKAHUA KPBILIKY B
3aKphITOM TOIOXCHUH, €CN¥ NEHCTBYIOLUMK HAOP HA YPOBHE HUWKHEH KPOMKH
kpeimkd H = 0,8 m. JlaBnenue Ha IIOBEPXHOCTH OEH3MHA COOTBETCTBYET
HOKa3aHWIO {/~00pasHoro pTyTHOro MaHoMeTpa A, = 100 mm.

[punaTe nnoTHOCTH XmIOKOCTeH: GeH3mHA Psea = 720 xr/w’; pryTH
ppr = 13,6°10° xr/ne’. Maccy KpBINIKY He y4UTHIBATS.

head
|
|
|
|

Puc. 2.14 = -~
Oepsun
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3amaua 2.15.

ITatpyGoK  3aKphITOr0 pes3epByapa C MacioM MEepPEeKpbIBAETCS KpyTJIOH
KPBILIKOH, KOTOpas MOXXET NOBOPAYHBATHCA BOKPYT wmiapuupa A (puc. 2.15).

Onpenenuts, KakuMm NOMKHO OBITH  MoKazaHuwe U(-o6pasHoil TpyOki,
3aIIOJIHEHHON DPTYTBIO (M), YCTAHOBIEHHOHW Ha IOBEPXHOCTH Macna, dYTOOBI
KPBILIKA HAXOAMIACh B 3aKPBITOM IMOJIOKEHIH 32 CYET BAKYYMA.

[IpunsTe: guamerp xpsinku D = 600 mM, rayOusy macna 1o wapHupa A
h =200 mm,

ILI0THOCTH JKUIKOCTEH: MACHA Pyygeq = 900 Kr/a’; pTYTH Per=13,6" 10° kr/m’.

. “ - ~ﬂ!
SR I
I f
T I Y i!g"
T macio
‘ - Puc.2.15

[Py ST

3agaua 2.16.

Brrxon u3 pesepsyapa, 3allONHEHHOI'O BOJOM, IpeNCTaBiser NaTpy0oxK,
KOTOPBIH 3aKphIBAETCA KpyrioH Kpeiukoi amamerpom D = 600 mm. Kpsimka
MOXET OBOPAYUBATHCS BOKDPYT mapuupa A4 (puc. 2.16).

Onpenenuts cuny T 118 yepikaHus KPbIKH B 3aKPLITOM [OJOXEHRUH,
€CIM IOKa3aHHe PTYTHOTO MaHOMeTpa /= 120 MM, BhicoTa ypoBHs Macia Haj
pTyTHIO Ay = 50 MM. Ilpunsate a = 500 vm, IIOTHOCTD PTYTH Ppr= 13,671 0° koA,
IUIOTHOCTh MACHA P ya0r = 900 KT/M’.

.hPT' Ehm

I
LR R

i
Puc. 2.16 = ey 2

ST T




3agaua 2.17.

Onpenenuts HopManbHoe yeunne F, IPHIOKEHHOE K HAKIOHHOMN KpbIILIKE
AB [t ynepxanus KPHIUKA B 3aKPHITOM IONOKEHAH. Kpeiuika pacnonoxena
nog yrnom  a = 60° x TOPH30HTY, YKpeIuleHa ¢ NOMOIIBK mapaupa B u
IIEPEKPBIBACT TIATPYOOK  KBAJIPATHOIO CEYEHHS CO cropoHod a = 200 mm.
Iarpy6ok zanonnes MacioM NIOTHOCTHIO Owacs = 900 kr/m’ (puc. 2.17).

K nmuy mnarpybka upucoegunsés NpE30METP, IIOKAa3aHHE KOTOPOTO
H =300 mm. Cuwnma F npunoxesa 1o HOPMand K KPBIIIKE HA PacCTOAHHH
b =50 mm oT cTeHkH natpybka. Crty TshkecTH KPBIIIKH HE YYUTHIBATS.

Puc. 2.17

3agaua.2.18.

B 3akpbiTom pesepByape ¢ BONO# Kpyriioe IOHHOE OTBEPCTHE 3aKpbiBaeTcs
kpeimko# D= 300 MM, wapHUpHO yKpenéHHol B Todke A (puc. 2.18).

OnpepemdTs HauMeHBIIYI0 CHIY HaTskenms Tpoca T ana OTKpBITHS
Kpsmky. Tpoc yxpemén mog yrmom a= 60°, ITpunsTs Mokasanue MaHoMeTpa

i M Ha IIOBEPXHOCTH BOIBI Py — 0,12 ar;
ﬁ_xﬁ ‘ '@{ — rIyOMHy — 3allONHEHMS  pesepByapa
e I e H=1,5m; wmaccy kpbimkn M = 2,0 kr.

e TpenneMm B mapHHpe M HaNpaBITIONIUX
—_— TpOCa IpeHedpeys.

= Puc. 2.18




3agaua 2.19.

Ilatpybox Mmacnobaka kBampaTHOrO cevenus co cropoHod a = 150 mm
IEPCKPLIBACTCH  KPBIMKCH AB, nepeMemaronieiics B BEpPTUKATHHBIX [1a3ax,
(puc. 2.19).

Onpenennts mawameHyio cuny F [t OTKPBITHS KDHIIKH, €ciu
OKa3aHHe MAHOMETpa, YCTAHOBJIEHHOTO Ha BepXHel CreHke maTpy6Ka,
Puan = 0,12 ar. Tlpumsars ruroTHOCTH Macna Puac = 900 Kr/ne, Koo QuHeHT
TPeHHA CKONBXeHu B IMazax /= 0,5. Macca kpsimku M = 2,0 kr.

% \\\\3.5__)_:-——-»
PSR!
5 H =

[ASSST
-
oo

TR RO |

Puc. 2.19

3agaua 2.20.

3aKpbITHIH PE3EPBYap, 3alOMHEHHEIA BOJOH, HAXOAUTCH 110/ JaBICHuEM. B
pesepeyape MOHHOE Kpyrnoe orBepctue auameTpoM o = 300 mm 3axpuiBaercs
Kpbimikol D= 380 MM, 3aKkpennéHHOH MmapHupoM B Touke A (puc. 2.20).

Omnpenenuts cuny F, yIep)KHBarOLIy0 KpPBINIKY B 32KPHITOM TOIOXKEHHH,

ecnd Macca kpelluku M = 3,0 xr.
& \ [Toxazanue manoMeTpa Ha PacCTOAHUU
"FMfﬁ e _ h=1,5M OT 0HA pPya, =0,25 ar.

- = S [TnotaocTs Boast p = 10° xr/a’.

h
|
]

Puc. 2.20

nl v g e

f
A—L P AL /ﬁrr Fir s t&
- D _F




3agaua 2.21.

[IpAMOYroNBHEIN  IIOCKUH IIHT, TNEPEKPBIBAOUINNA KaHal [IHPHHON
B = 2,0 M, BBepxy nommepxkuBaeTCcs ABYMA KpIOKAMH, 4 BHH3Y COEJHUHEH
IIapHUPHO C jHOM kaHana (puc. 2.21) Cnesa mar YACPKHUBAET HANOp BOIH
h = 2,1 m, cupasa - 1,= 0.9 m. Kproku ykpemiens: na paccrosaun a = 0,5 M ot
BEPXHETo YpOBHs Bogbl. ONpenenuTh PEakiyHu KpIOKOB Ry, oT nefictBus BOABI Ha
IN{UT.

Puc. 2.21
3amaua 2.22.

Omnpenenuts ycunue T, xotopoe HY)KHO IPIIIOWHUTL K BEPTHKAIBHOMY
Tpocy AJIA OTKPLITHA LIATA, [IEPEKPHIBAIOMETO KaHAS IIPSMOYTONIBHOIO CEYeHMS.
It pacnonoxen mox yriaoM o = 60° k FOPH3OHTY M 3aKPEIIEH IIapHHUPHO B
Touke @ (puc. 2.22). Mupuna umta B mwockocTy, NEPHEHAMKYJIIPHOH IOCKOCTH
geprexxa, B = 3,0 m. I'nybuna Bomwt nepen murom f; = 2,0 M, 3a mmroMm
H,= 0,7 m. Yposens Bojs! Haj mrapaupoM A = 0,5 M. Macca mura M = 400 xr.

Hpencragurs ananutuyeckoe u
>+ I'padoananurideckoe penenye.

Puc. 2.22

. /
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3agaua 2.23.

Lipnaunprgecknii roasli pesepyap aquamerpoM D = 500 MM B IHPOKOH
qacTd B d = 250 MM B y3KOH wacTH 4epe3 VIUIOTHEHHE BXOIMT B pe3epByap C
BOJIOH, B KOTOPOM BBIBEJICH ITbe3oMeTp (puc. 2.23).

i Onpenenuth, XKakuMm JOJDKHO

1 ' OBITH NpEBBHIIIEHHE YPOBHS BOJBI B
g el nee3omeTpe (4) nus paBHOBECHOTO

I COCTOSHUSL IWIHHIPUYECKOrO pe-
3EPByapa, €CHM BBICOTA IIMPOKOH
gactu uwnukdapa H = 0,3 M.
[L1oTHOCTE BOAB! p = 10° KT/M.

Puc. 2.23

4

B Bo scachisaromeM tpy6onposose neHTpobeHoro
=8 & L@i__, Hacoca Ha BXOAC YCTAaHOBICH OOpaTHBIH KjlanaH B BHIE
AHCKa JHamMeTpoM d; = 100 MM, KOTOpEI# NepexpsIBaeT
B b I BXOIHOE OTBEpPCTHE mHaMeTpoM o = 75 MM mus
| = pomycka Bojs! (pHc. 224). TpyGouposoy zarny6aés Ha
yposers Ay = 1,0 M. Onpenenuts seoGxoammerit BaKyym

; s
o __*i, T : (Psex) HA BBICOTE Ay = 2,0 M mns OTKPBITHA KjamnaHa B
T ) 1 —_1T MoMeHT mycka Hacoca.
e e _ ¥ R~
- =l b ArMocdepHoe gaBnenue p, = 740 MM pT. CT.

s = 2 = ATy

Puc.224 T

3anaua 2.25.

Kénob nns cOpoca BOABl MMeeT cedeHMe B BHJE IMOMYKPYra pajdycoM

r = 0,6 M ¥ HepeKpsIBaeTCA TUIOCKMM 3aTBOpoM (puc.2.25). Onpenenuts cury
AaBNEHHs BOIBI Ha 3aTBOP K INyOMHY morpyxeHus uentpa pasneHus (hp), ecnu
CBODOOJHAs IIOBEPXHOCTH BOIBI HAXOIUTCS HA PACCTOSHWH, DABHOM DAaHYCy OT
Ana xénoda. Paccuurate cuily F, KOTOPYIO HYXHO NPMIOKHTE IUIS OTKPBITHS
3aTBOpa, €CIM  Macca  3aTBopa

A
AR Z f F M = 20 xr, xosbbuument TpeHus
I A;/’ —— ;A CKOJIBXEHMA 3aTBOpa 06 omopy 4 B
N A4 . nasax /= 0,5.
o )

[LnotaocTs Boas: p = 10° kr/m’,

P e g

Puc. 2.25



MCTOI{I’I‘ICCKI/IE PECKOMECHIAIIMMA 110 PCIICHHUIO 3a/1a4
Cunia naBjieHUs OKOSIINIEHCS KMAKOCTH HA KPUBOJIMHEHHbIE
MOBEPXHOCTH

Cuna paBjieHHs] Ha KPUBOJMHEWHYIO IMOBEPXHOCTh (MJIM PaBHOJEHCTBYIOLIAS
JABJIEHUS ) ONPEAEISIETCS KAK TEOMETPHYECKasi CyMMa COCTaBIIAIOIIMX IO IBYM WJIU
TpPEeM BBIOPAHHBIM HAMIPABICHUSIM.

[IpumeHsieMble B TEXHUKE KPUBOJMHEHHBIE TOBEPXHOCTH Yallle BCErO SIBISIOTCS
MOBEPXHOCTSMH BpaLEHUs, T.€. HMEIT OCb CHMMETpUU. B 3TOM ciywae s
ONpPENEIECHUS JOCTATOYHO ABYX COCTaBIIOIIMX - TOPU3OHTAIIBHOM U BEPTUKAIBHOM, €€
MOAYJIb ONPEAENSIETCS MO 3aBUCUMOCTH:

R={R~+R.

['opu3oHTanbHast COCTaBIAIOIIAs CHJIBI  JIABJIEHHWS HA KPUBOJIMHEHHYIO
MMOBEPXHOCTh PaBHA CWJIE JIABJICHUS KUJIKOCTU HA IUIOCKYIO BEPTHKAJIbHYIO IPOEKIUIO
KPHUBOJIMHEMHON TOBEPXHOCTH:

R.= PcA,
IUISI CUJIBI BECOBOTO JIABJICHMSI
R:=pgyc4,~pgh A,
rie p - INIOTHOCTh KUJKOCTH;

Yo -KOOpIMHATA WM ITyOWHA MOTPYKEHUS UEHTPA TSHKECTU BePTHKAIbLHOM

NPOeKINH KPUBOJIMHEWHON MOBEPXHOCTH, (KOOpAMHATA ) U INIyOMHA A dalie

BCEI'0 COBIA/IAIOT).

A, - TUIOMaab BEPTHKAIBHOMN MPOEKIUH.

Jpyrumu cioBamMu, 4TOObl HAWTH TOPU3OHTAIBHYIO COCTABIIAIONIYIO, HYXHO
KPUBOJIMHENHYIO TOBEPXHOCTh CHPOEKTUPOBATH BHYTPb JKUJKOCTH Ha BEPTHUKAIHHYIO
IUIOCKOCTh U HAWTU CUJTY JJaBJICHUS HA MOJIYYEHHYIO BEPTHKAJIbHYIO TIPOEKITHIO.

['myOuHy NOrpy>KeHUs TOUKH MPUI0KEHUS TOPUZOHTAIBHONU COCTABIISIONIEH, T.€.
LEHTpA JIaBJICHHUs, OTIpeIesieM 0 U3BECTHOM (hopmyIie

_ Ic
yD yC+yC_Ay’

I - nenTpaNbHBIE MOMEHT HHEPLMU /ISl BEPTUKAJILHOW IIPOEKIIUH.

BeprukanbHas cocTaBisolas CUIbl TABJICHUS XKUIAKOCTH HAa KPUBOJIMHEHHYIO
MOBEPXHOCTh PaBHA BECY JKUJIKOCTH B 00bEME TeJa JaBICHUS:
Ry, =pgWr n.
Teno maBneHus mpenacTaBisieT cO00M 00BEM JKHUIKOCTU (IEHUCTBUTEIBHON WIIH
YCIIOBHOI), KOTOPBII OrpaHUYEH:
® CaMOU KPUBOJMHEUHOW MMOBEPXHOCTHIO;
® ¢c¢ IMPOEKIUEN Ha TOPU30HT CBOOOJHOM MMOBEPXHOCTU >KUIKOCTH, WIH €ro
IPOJOJDKEHUE, WIH HA YCIIOBHYIO ITbE30METPUUYECKYIO INIOCKOCTH;
® [IOBEPXHOCTSAMHU, OOpa30BaHHBIMU BEPTUKAIBHBIMU MPOEKTUPYIOLIUMU JIMHUSMU
[IpU IPOSKTHUPOBAHUH KOHTYpPa KPUBOJIMHEHHOM MOBEPXHOCTH (C OOKOB).
Bo3MOHBI TpH citydas pu NOCTPOEHUH TeJla JaBICHUS:



PeasibHO€ (MM MTOJIOKUTEIBHOE) TENO JABJICHUS CTPOUTCSI HA CMOYEHHOM CTOPOHE
KPUBOJIMHENHOM MOBEPXHOCTHU U 3aIMOJIHEHO KUJIKOCThIO. BepTukanbHas cocTaBistonas
Ry, cuntaercs HONOKHUTEIBHON U HALIPABIICHA BHUS.

@DUKTUBHOE (WM OTPULIATENILHOE) TEJO JABJIECHUS CTPOUTCS HA HECMOYEHHOU
CTOPOHE KPHUBOJMHEMHON MOBEpXHOCTU. B (UKTUBHOM Tene AaBIEHHUS >KUIKOCTb
OTCYTCTBYST M JUISL OIPEHCNICHHS ©¢ CHIBl TKECTH (T.e. Ry) 00bEM 3alONHSCTCS

KUAKOCTBIO YCIIOBHO. BepTI/IKaHBHaSI COCTaBJAIOIIaA Ry CUHUTACTCA OTpI/IHaTCHLHOﬁ 141

HarpaBJI€HA BBEPX.

Ntak, eciiv )KUAKOCTh I€MCTBYET HA KPUBOJIMHEHHYIO TIOBEPXHOCTh CBEPXY BHHU3
HAJI0 UCKaTh peajbHOE TEJO0 JaBJIEHUs, CHU3Y BBepX - (pukTtuBHOe. Ho yacTo ObIBarOT
Cilly4yad, KOTJla Ha OT/ACJIbHBIX y4acTKaX KPHUBOJHWHEHMHOM MOBEPXHOCTH HAOIIOJAETCS
pa3IMYHbIC HANPABICHUS JEUCTBUS )KUIKOCTH.

CMelIaHHoe TENO JIaBJICHUS ONPEACIAETCS KaK CYyMMApHblU PE3YJIbTaT ACHCTBUA

YKUJIKOCTU HA OTAEJBHBIX YUYACTKAX C YUETOM HaIpPaBJICHUS.

ToukolW TPUIIOKEHHUS BEPTUKAIBHOM COCTABIAIOIICH CHJIBI JIABJICHUS Ry

ABJISIETCA HEHTP THKECTH TeJa JaBJICHUS.

Jlnst mocTpoeHMsl Tella JABJEHUS MOCTYMAIOT CIEIYIOUMM 00pa3oM: TOYKH
KPUBOJIMHENHON MOBEPXHOCTH MPOEKTUPYIOT Ha CBOOOJHYIO MOBEPXHOCTH YKUIKOCTH
WIH €€ POJ0JDKEHNE. AHAIU3UPYIOT, €CJIU B MOJYYEHHOM 00bEME JKUJIKOCTh PEabHO
CYILECTBYET, COOCTBEHHBIM BECOM JIaBUT Ha KPUBOJMHEHHYIO MOBEPXHOCTh, PU I3TOM
TEJIO NABJICHHS MMOCTPOCHO HA CMOYEHHOW YaCTH KPUBOJIMHEMHON MOBEPXHOCTH, TO OHO
CUMTACTCA TMOJIOKUTEIbHBIM, 3aIITPUXOBBIBACTCS BEPTUKAIBHBIMU JIMHUAMHU CO
CTpenkamMu BHHU3. TakuMm 00pa3oM, TOJNY4arOT Kak OBl JMI0py Telia JaBICHUS.
BepTukanbHyr0 COCTABISIONIYIO U3 LIEHTPA TSYKECTH TEJa JaBJICHUS HAIIPABIISIOT BHU3

B npoTuBHOM ciydae, eciau TEIO AABICHUS MMOCTPOCHO HA HECMOYEHHOM 4acTu
KPUBOJIMHEMHOM TOBEPXHOCTH, HE 3ANOJHEHO >KUAKOCTBIO, OHO 3alITPUXOBBIBACTCA
cTpeinkaMu BBepX (00beM Kak Obl BBITECHEH). Teno aBJIeHUS OTpPUIIATEIBHOE.
BepTukanbHy0 COCTaBISIONLYIO HAIIPABIISIOT BBEPX.

Harinem yros HakioHa o paBHOAECHUCTBYIOIIEN K TOPU30HTY tg O :

tg a=R,/R, = 642/784 = 0,82; a =39°.

L{eHTpOM JaBJICHHs SBIAETCS TOYKA IEPECEUEHUs JIMHUM JECHUCTBUS CUIBI C
KPUBOJIMHEWHOM MMOBEPXHOCTHIO.

Jns  KpUBOJIMHEMHBIX  IOBEPXHOCTEH, CUMMETPHYHBIX  OTHOCHTEIBHO
BEPTUKAIBHOW OCH, MOMEMIECHHBIX B KUJKOCTh WIH 3al0JJHEHHBIX €10, IOJTHOE JEUCTBUE
XKUJIKOCTA IO TOPU30HTAJIM YPABHOBEIICHO, W PELICHHE CBOAUTCA K OIPEICICHUIO
BEPTHUKAIBHON COCTaBIAIONIEH (B cilydae (PUKTUBHOTO TeJa AaBJICHUS — K apXHUME0BOM
cujie BbITaJIKMBaHMs). Ho Mpu pelieHnH 3aiad Ha MPOYHOCTh BaKHOW COCTABJISIOIICH
SABJISIETCS TOPU3OHTAIbHAS TPOEKIIMS, JEUCTBYIONIAS HA OJIHY MOJIOBUHY MOBEPXHOCTH.




3axaua 3.1. u

3amnopHOe YCTPOMCTBO
noTyc(hepruIeCKON KPBIIIKH PATUyCOM 7
paccuuTano Ha ycuire N. OnpenenuThb
- — _ 1— MIOKa3aHUEe MaHOMETpa B IIEHTPE OOKOBOM

— OM CTEHKH MPU MAaKCHUMAJIBHO JOITYyCTUMOM
S — JABJICHUM B KUJIKOCTH ILUIOTHOCTBIO p = 900

KI/M:
Puc. 3.1 N=90kH, a=3wm, r=0,4 m.

3axauga.3.2.

Ilo pmuy Bomoéma mnponoxer crambHOM TPYOONpoOBOL JUAMETPOM
d = 400 MM 101 NPOIyCcKa 3arpA3HEHHBIX CTOYHbIX BOJZ B OYHMCTHBIE COOPYKEHNIS.
Tpy6onposon ynoxeH Ha rimy6use H=10 m .

Onpenenurs cuy, neficTyrontyio Ha TpyOonpoBon cBepxy (Rsepr); CHIIEL,
JEHCTBYIOIME Ha  OOKOBBIE
. s _ e IIOBEPXHOCTH (Rrop); PaCCUHTATE

R A MHHHMATBHYIO TONIMHY CTEHOK
() HesanonmeHHOH  TpYOHI
9TO6BI HCKIIOYUTH BO3MOXHOCTE
T — — €€ BCILTbIBaHMs.

ITpHHATE UIOTHOCTE BOJEI
p = 10° xr/M®; mnotHocTs CTANH
s Per = 7800 Kr/nm’.

i Pacuérel oTHECTH K AmMpe
w7 VAT VA |7// /777 /77 /77 777 pr6m 1_ 1 0 M
— ’ - -

Puc. 3.2



3axaua 3.3.

OnpenenuTs CUITY AaBJICHUS BOIBI HA
S M nosrycepudeckoe THO pe3epByapa paauyca r = 1
— - _@__ M, €CITU TIOKa3aHue MaHomeTpa M,
e YCTaHOBJICHHOTO Ha paccTostHuu h = 1,3 M oT ocu
nosrychepsl, paBHACTCS Pya— 0,2 6ap.

=

3axaua 3.4.

Pesepeyap, 3aNONHEHHLIH MAacioM INIOTHOCTBIO Py — 680 Kr/M°, uMeeT
JIOHHOE oTBepeTHe AuaMerpoM d = 300 MM, KOTOpOE NEPeKphIBAETCS KOHUYECKHM
KJartaHoM BRICOTO#H /1 = 240 mM . :

Onpenenurs rnyOuny sanonseHus pesepsByapa H, ecnu culia HATSOKEHMS
Tpoca, HeobxoanMasn id OTKphITHS Knanana, I = 368,2 H; abcomoTrnoe napnesne
'Ha NOBEPXHOCTH MAacia P = 0,94 ar. Macca xnanmasa M = 4,0 xr. Tpenue B
potrike B He YUHMTHIBATS.

""" MAacJo - Puc. 3.4




3axaua 3.5.

3aKphIThIN pe3epByap 3aro0JHEH JU3ETbHBIM

_@ M TOILIMBOM C IUIOTHOCTBIO p = 846 Kkr/M°. B BepTHKaIbHON
CTEHKE pe3epByapa UMEETCs MPSMOYTOJILHOE OTBEPCTHE,

3aKpBITOE NOJYLIMJIMHAPUYECKON KPBIIIKOKH. OHA MOXKET
= NOBOPAaYMBATHCSI BOKPYI TOPU30HTAIBHOM OCH IIApHHUPA
A. Onpenenuts ycumnue N, KOTOPO€ HyKHO MPUIIOKHUTb,
YTOOBI KPBIIIKA HE OTKPHIBAIACH MIPH CIAEAYIOUINX JaHHBIX:
Puvan =11,4 xlla; d =1 m; h=1wm; b=1,2 m. Cuiioit TsKECTH
KPBILIKY TPEHEOpEyb.

Pa3mep b nepneHANKYJIApEH MIIOCKOCTH YepTexa.

3agaua 3.6.

Pesepsyap, 3anonsHeHHBIH MaciioM IUIOTHOCTHIO Praca = 900 Kr/v’, umeer
ACHHOE Kpyrioe oTBepcTHe puametpoM d = 400 MM, kOTOpOe NepeKpbIBaeTCs
KOHMYECKHUM KJIallaHOM BBICOTOM A = 300 MM .

" T Onpcnenmb CHWIY HATSKESHUS

_EP_——-- Tpoca T, HeOOXOAUMYIO LIS OTKPHITHS
KjanaHa, ecind riyOuHa 3ano0JHeHus
pesepyapa H = 1,2 M, abcomoTHOe
4 ) AABIICHUE Ha [IIOBEpXHOCTM Macja
R e Pssc = 1,09 ar. Macca xnamnasa
) M = 5,0 xr. Tpeuaue B ponuke B He

' YYHTHIBATh.
_ 4 - _

-~ Macjio - Puc. 3.6




3agaua 3.7.

Puc. 3.7

3agaua 3.8.

3akphIThId  pe3epByap  3amojHEH JAU3EIbHBIM
TOIUIMBOM C IJIOTHOCTEIO p = 846 kr/M°. B BepTHKaIbHON
CTEHKE pe3epByapa MMEETCs MPSMOYTroJbHOE OTBEPCTHUE,
3aKpBITOE TOMYLMJIMHIPUYECKON KpbIIKOH. OHA MOXKET
MOBOPAYUBATHCS  BOKPYT TOpU3OHTAJIBHON ocu  A.
OnpenenuT MUHUMAJIBHOE T[OKAa3aHUE MaHOMETPA,
YCTAaHOBJICHHOTO B BEpPXHEM wYacTu pesepByapa, Mpu
KOTOPOM KpBIIIKA OCTAE€TCS 3aKPBITOM, MPH CIETYIOIINX
JAHHBIX: cuiia TsbkecTu Kpbiku G =1200 H, ycunue N =5
kH,d=02wM; h=1wMm; b=1,2 M.
Pa3mep b nepneHAuKyISIpeH MIOCKOCTH YepTexa.

Boaoxanophsiii 6ak 000pyAoBaH yCTPOWCTBOM sl OIPAHHYEHUA YPOBHA
BoAkl B BuAe nomychepuueckoro kimanaHa A4 guamerpom d = 150 MM,
COEMHEHHOTO TATOM C ANIMHIPHYECKUM IToruIaBkoM B quamerpom D = 400 mm.

ITpyu noOBBIIEHUM YPOBHS BOALI BBIIIE
IpeAETHHOrO 3HAYEHUs HorpyxeHue
TOIUIaBKa JOCTUraeT TaKOH BENWYMHEI, NIPH

KOTOPOH  BBITAJKMBarOUlas cwia Al
NOMJI2BKa MpEeBbILIAeT CUTY JAaBJEHUS BOJIb
Ha KJaaH M CHIIy TSDKECTH YCTPOMCTBA.
Knanan  OTKpeiBaercs, 4Yepe3 JIOHHOE
otsepctTie cOpachiBaeTcs 4acTh Boabl. Ilpu
CHIDKEHUH YPOBHS BOJIb! KJanaH
3aKpbIBAETCH

Onpenennts paccrosHne hk OT [Ha
pe3epByapa A0 HHU3a II0ILIaBKa, [IPH KOTOPOM
Oymer ofecnegyeHa TriyOMHA 3alI0HEHNNA
H = 40 M. Cuna TOKECTH YCTPOUCTBA
G=125H.




3agaua 3.9.

Puc. 3.9

3agaua 3.10.

[[TapoBoii cocyn pamuycom r = 04 M,
3aIl0JIHEHHBIM BOJOM, BUCUT Ha TATE, IMPUKPEIVIEHHOU K
€ro BEpXHEW mnoJioBuHe. HalTtu paBieHue B LEHTpPE
cocyna (TMokazaHHE TMPYXKMHHOTO MaHOBaKyyMMeETpa
MB), npu kotopom HIDKHIOKO TIOJIOBUHY COCY/Ia,
uMeromyw cuny Tskecth G =1500 H, MoxxHO He
3aKperIsiTh. Kakum M0DKHO OBITH TTOKa3aHKue Mpubopa,
€CJIM CWITY TSXKECTU HE YUUTHIBATH?

B pesepByape, 3amonHeHHOM GEH3MHOM, GOKOBOE Kpyrioe OTBEpCTHE

puamerpom d = 400 MM 3aKpHITO XOHYCHOM KpBINKOH mmaHO#M [ = 300 Mwm.

Onpenenuts pactarusaiomee (Rpe) U cpesaiomee (Repes) yemnusa pns

wecTd OONTOB, KpensI|X KphImKy. Iloka3zaTe MX IMHAM [edCTBUS U
reOMETPHYECKOe NONOKEHHE.

Yposenp OeHspgHa Haj BepxHei
KPOMKOH Kpelliku A = 1,5 m. Ilokasanue

M8

—

Oeusun

MaHOBaKyyMMETpPa COOTBETCTBYET MaHO-
METPHYESCKOMY MABACHHUIO Py = 0,15 aT.
ILtotHOCTD GEH3MHA  Pgows = 750 KIvv’.
Macca xonuveckoi kpeimka M = 4,0 xr.

T S A T

Puc. 3.10



3axaua 3.11.

=1 | Onpenenuts yeunue NV, KOTOpOe HyKHO
N ! " | IPUIIOKHUTH K IHJIMHAPUYECKOMY 3aTBOPY,
— - 07— YCTaHOBJIEHHOMY Ha KBaJJPaTHOM OTBEPCTHH
[ | KPBILIKH Pe3epByapa ¢ BOJIOM, IPH CIELYIOIIHX
o s {AM  janesix: h=1m, r=02 M. 3aTtBOp

— OBOPAYMBAETCA BOKPYT LIAPHUPA B TOUKE A.

Pue 311
3amaua 3.12.

B pesepByape, sanonmesHOM Gen3uuoM, 0OKOBOE KpYITIO€ OTBEPCTHUE
auaMeTpoM d = 450 MM 3aKpeITO KOHYCHOH Kpbimkol mniunod / = 350 mm,
3aKperuICHHON Ha DonTax . YpoBeHs GeHzuHa Hall BepXHei KPOMKOM KPBIIIKHA
h=1,2m.

Onpenenurs MOKa3aHHE MaHOBaKyYyMMeETpa (p,,), YCTAHOBIEHHOTO HaX
CBODOLHOH MMOBEPXHOCTHIO GCH3MHA, CNH PACTATHBAIOINEE YCHJIHE B IUECTH
Honrax Rpaer = 3,5 xH. Paccuurars cpesarornee yeunue B Gontax (Repe),
COOTBETCTBYIOWIEE BEPTHKANBGHOHN CHIIE JABMCHHA, [10KA3aTh €ro TUHUIO 1eHCTRES

u [‘EOMeTpHIIfCKOS nonoxenune. Macca xpsimxu M = 5,0 xr. IInotaocTs Gensuua
p="720 xr/™".

benzuy
ST T T T P I

Puc. 3.12



3agaua 3.13.

Hunuuapudgeckuit pesepsyap avameTrpoM D =:

1,2 M, 3anoJIHeHHBIH

GEH3MHOM IUIOTHOCTBIO Pgews = 750 KI/M’, 3aKpHIT MONychepuueckoil KpPIIKOH,

3aKpemnEHHON mecTeio Oomramu  (puc.3.13).

PesepByap HaxomuTcs TIIOA

nasnesneM. Iloxazanue MaHomeTpa Ha mryouHe £ = 1,9 M OT OCH KpBILUKH

Prean = 0,24 at.

- s Sa
1 M - —
beusun
S S
Ramaua 3.14.

Onpenenuts BEJITYUHY u
HANpaBACHHE  pacTATHBAIOIUEH  CHUJIBI,
BOCIIPHHUMaeMOU Oonramu (Roscs);
COOTBETCTBYIOWICH  BEPTHKAIBHOM  CHIIE

AaBJIEHHS Ha NOJYCHEPHYECKYIO KPBILIKY.
PaccuuTars rOpH3OHTANBHBIE CHIBL (Riop),
paspbiBaloLIye MOIyCHEepUYecKyIo KphILIKY
no ceyeHuro 1-1, mnokasaTs pacCTOgHUE
(Mrop) MUHUE [OEHCTBHUSL 3THX CHJI OT OCH

noxycdepst.

Puc. 3.13

Onpenenurts BeMUYuHy, JIMHUAIO HEHCTBUS, YTOI HAKIOHA U NIyOMHY LEHTpa

|

aam—— —

I 1
A A

Puc. 3.14.

AaBneHus (Ap pan) PABHOJEHCTBYIOMEH
Ha [onychepHyecKyl0 KpbIUKY B
IUIOCKOH BEPTHKANBHOM CTEHKE
3aKpBITOTO  pe3epByapa (puc.3.14).

3anojiHeHdoro  OensuHOM.  Paaumyc
nonychepsr + = 0,2 M, nokasaHue
ILE30METPA, BBIBEIEHHOI'O0 HA YPOBHE
HIDKHEeW kpomku kpermxu H = 0,8 m,
IUIOTHOCTE OCH3HHA Pgeys = 800 Ko/t



3amaua 3.15.

Puc. 3.15.

OnpenenuTs paBHOAEHCTBYIOIIYIO
NABJICHHAA Macja Ha IWIMHIPUYECKYIO
CTeHKy pesepByapa 4B (puc. 3.15).
AUHUO NeHCTBHS, YrON HAKIOHA CHUABl B
rIIyOMHY MOTPYKEHUS LSHTPA [aBicHUA
(Appas), €CIM  TUIyOUMHA HATIOMHEHUs
H = 0,8 M; paguyc IHIMHIPUYECKOH
qact » = 0,6 m; cextopHsiid yrox 907
JnuHa oOpasyouled HMUuIMHIAPHYECKOH
nopepxHocty L = 1,2 m. IlnoTHOCTB
MaclTa Pyacy = 860 KI/MC.

BeprukanpHas LMIMHIpPUYECKAss LMUCTEPHA € MOIYCHEPUUYECKOW KPBILIKOW 10
Bagaua 3.16. CAMOTO Bepxa 3aIlOJIHEHA KUIKOCTBIO C MIOTHOCTBIO p= 900 Kr/m?,
HAXOIAIIECHCA IO JABICHUEM Pyau.

(puc. 3.16). VYcunme, pactsaruBatoniee OonTel A
(BepTHKaIbHAS  COCTABJISIONIAS

CHJIbI

cocraBimsier 8,55 kH. Onpenenurs

MaHOMETpa M TOPU3OHTAIBHYIO CUJIY, Pa3pbIBAIOLIYIO
[UCTEPHY MO CEUYEeHUIO 1-1, Mpu cleayomuX JTaHHbIX: A

r=1mM,h=4m.

Ramaua 3.17.

P
/L‘ ~ A
g
—_— —rr
— e

=

ra

§|H2' r 1 ogp

JTABJICHMUS)
MOKa3aHue

<———

Puc. 3.16

OmnpefenuTs BENHYHUHY ¥ YrOJI HAKIOHA K
COPU30HTY PaBHOAECHCTBYIONICH OaBISHHS BO/IbI
Ha CTeHKy pe3epByapa AKB, cocTosmywo us
BEPTAKANBHON  mnockoit  crenku AK wu
AJIMHJIPHYECKOA NToBepxHOCTU KB ¢ CeKTOpHbIM

yriom 90°

IllupuHa pesepByapa L = 3,0 M, Hamops!
BOABI cooTBEeTCTBEHHO H= 2,0 M, Ho= 1,0 m.

Puc. 3.17



3agaua 3.18.

Onpenenyts BENHYHMHY, YIoJ HAKIOHa H [MNIyOUHY IEHTpa LaBleHus s
paBHOfEHCTBYIONIEH AaBICHMS BOABI Ha KPUBONUHEHHYIO cTeHky AB (puc. 3.18).
mmanot L = 10 m. [JelicrByroumii nanop ff = 4,0 M. Kpupoaunesnas creHka
NpeACTABRACT YacTh NAIHHAPHYECKOH MIOBEPXHOCTH C CEKTOPHBIM YITIOM () = 60°,

Sl
T\/\\/

W\

L _
g _,\\/L__Ay/ /
R R
NI, —X\ // /
1 — N S
et Puc. 3.18.

> zr/ [ S AT T

3agaua 3.19.

Onpeneauts Benwuuny paBHOJEHCTBYIOmEH mnaBnenus Bomsl (R) Ha
KpABOIMHEHHYIO CTeHKy AB (puc. 3.19), nuuMo feHCTBHS, Yrod HAKIOHA K
FOPH30HTY (0) M TiyGHHy uenTpa aasierus (hp pas) A4 CHIBL Jlnuua crenxu
L="3,0 M, ynepxuBaemsiii ganop H = 1,5 m. Crenxa AB [pe/CTaBIseT 4acTh
IUJTMHAPHIECKOM IOBEPXHOCTH C CEKTOPHBIM yrioM ¢ = 60°,

Puc. 3.19.

I L T S B o 7 7 R (T i S



3agaua 3.22.

B BepTHKaNbHOH CTEHKE pe3epByapa CHAENaHO MpsAMOYFOJBHOE OTBEPCTHE
Ans Beiycka Bojsl. OTBEpCTHE MEPEKPHIBACTCHA LMITHHAPHYECKHM 3aTBOPOM
muametpom d = 0,6 M u muHo# L = 2,0 M, yCTaHOBNEHHBIM Ha Handax.

JleficTByromui Hanop Ha ypoBHe ocu 3atBopa H = 0,8 M (puc. 3.22).

Onpenenuty BETMUUHY, TUHMIO NSHCTBHS, TEOMETPHYECKOE TIONOXKEHHE 1
YroJI HaKjioOHa K TFOPH3OHTY paBHOACHCTBYromeH namnedus Boxel (R) Ha
NOBEPXHOCTH 3aTBOpa ACB. ITnoTHOCTH Bomb p = 10° kr/v’.

Yepréx BBHINOIHUTEL B MacmTabe.
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Puc. 3.22
3amauya 3.23.

Jajaia .1.21.

B 3axpsIToM pezepByape, 3amonHeHHOM OeH3uHOM, B GOKOBOM IUIOCKOH
CICHKE CACIIAHO KPYTIIOe OTBEPCTHE, KOTOPOE 3aKPBIBACTCH MONyCEepHIecKoi
KPBULKOH pazmycoM r = 0,6 M (puc. 3.23). Kphimka YKpeIieHa ¢ [HOMOUbI
IapHupa B Touke A. Ha paccrosmum 2 — 1,2 M or wapnupa Ha cBoGomHod 12
MOBEPXHOCTH OeH3uHa JeHCTBYET BAKYYMMETPHYECKOe [aBIEHHE Paac = 0,05 at. ™©

O
Onperenurs ycwive F Ui ynepxkamus KpbIUIKA B 3AKPHITOM [ONIOKCHHH.
IIpuHsTE INOTHOCTE GEH3MHEA P gops = 710 KI/M.

— e . e SRS |
:gf [AHOMETpa,
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Puc. 3.23
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3agaua 3.24.

3aKpeITlil pe3epByap ¢ MOTYMIIMHAPHIECKHM THOM pamiycoM r = 0,6 M 1
AMHOK L = 1,5 M 32H0/IHEH MaclIOM ILIOTHOCTBIO Pyaey = 900 Kr/M’ (puc. 3.24).
Cuna gaBnenus Macia Ha IHO pesepByapa R = 15,4 xH. Onpepenurs, Ha Kako#
BBICOTE [ OT OCH UMIHHAPHIECKON YaCTH YCTAHOBIEH BAKYYMMETD, [IOKA3AHHE
KOTOPOTO Py = 0,063 ar.

T |fae ol
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Puc. 3.24

3agaua 3.25.

OnpenenuTs BEJMMYMHY PAaBHOJACHCTBYIOLIEH  [JaBI€HMsA BOJABl HA
TONYIFITHHAPHIECKYIO KPHIIKY A B 3aKpHITOTO pe3epByapa U yroil HaKHOHa CHIIB!
K ropusoHry. Jluaverp numasapuaeckod sacty D = 600 mm, miuHa o6pasyiomei
IMHAPHYEcKO# nosepxusocty L= 800 MM, OKa3aHKE MAaHOMETPA, YCTAHOBIIEH-
HOTO Ha paccTosiuy /1 = 100 MM OT AHA PE3EPBYAPA, Puay. = 0, 07 aT (puc. 3.25).

PaccumTaTh pacTArHBarOmiee K Cpe3aloliee YCHIKE, BOCHPHHMMaeMoe
Ooxrramu Kpulmky. YepTéx npejcTaBEThL B MacmiTade.

A X x x o

— . —

— Y [ e S

» » x fad

r i A A A e VAV A S Ay AV A A A A A A A e

Puc. 3.25



Meroanyeckue peKOMeHAaluM M0 IPMMEHEHUI0 YpaBHeHUus bepHyin
1. Botouparomca 0ea ceyenus, KOTopbie OyAyT COCTUHSATHCS YPaBHEHUEM
bepnyniu. B kauecTBe ceueHUt MOTYT OBITh PUHSTHI
® nonepeunvle ceueHus mpyoonpoeooa, Iie yCTaHOBIICHbI IPUOOPHI I U3MEPEHMUS
JaBJICHUS, @ TAKXKE BBIXOJAHOE CEUEHUE TPyObl IPU BBIXOJE TOTOKA B aTMOCdepy,
® NO06EPXHOCMU HCUOKOCMU B PE3EpPBYapax.
CeueHuss HyMEPYIOTCS HO HANPABAEHUIO O8UNCEHUA HCUOKOCHIU.

2. Ilpoeooumcsa zopuzonmanvnan naockocms cpagnenusn (0-0), Tak, 4To0bI
ObLI0 YIOOHO OMpenessiTh TEOMETPUIECKYIO BHICOTY (Hamop) z. E€ myuie Bcero (HO He
00s3aTeIbHO) IPOBOJUTH Yepe3 HumcHee u3 ceuenuid. Toraa nmus storo ceuenus z = 0.
Jlist ceueHul, pacmonoKEHHbIX blude, Z - TTOJIOKUTEIBHO.

3. 3anucwvieaemcs ¢ oouiem euoe ypasuenue bepuynnu ning noroxa

2 2
D D
21+&+a1 1222+&+M+h

pg  2¢ pg 28
4. Onpedenaromcsn éce napamempul 0714 PACCMAMPUBAEMBIX CEUEHUIL 8 00ULEM
eude. Jlyuiie 770 0OPMUTH B COOTBETCTBHH CO CXEMOM TaKMM 00pa3zoM:
(maHHbBIE TIOJT YPABHEHUEM IS KQXKI0TO CEYEHUSI B COOTBETCTBUE CO CXEMOI)

Wi-2

Z1 — Zy =
pPr= p2=
D1 — Uy =

B ypaBHeHue bepHynnm pekoMeHayeTCs MOACTABISATh afCcoilomHoe 0asiieHue B
BBIOPAHHBIX ceUyeHusIX. Tak, eciu CeUeHNE OTKPBITO, WIIH )KUIKOCTh BEIXOHT U3 TPYOBI
B atmMocepy, adconromuoe oasnenue paBHO aTMOCHEPHOMY: p = p,.

B 3akpbeITOM pe3epByape WM Ha TPYyOOTPOBOJIS, TJE YCTAaHOBIICHBI TPUOOPHI JIJIst
U3MEpEHUS TaBIICHUS, A0COIIOmMHOe 0as/ieHue 3aTTIChIBACTCS B BUTIE

P = Pa +pMaH; WU P = Pg — Psaks
Puan Y Prax— TIOKa3aHHS MAaHOMETpA WIIH BaKyyMMETpa B 3aBUCHUMOCTH OT IMPUOOpa.

Jis ceuenuii, KOTOpHIE TPOBENEHBI MO MOBEPXHOCTU JKHUIKOCTH U HMEIOT
OOJBIIYI0 TIJIOMAAb, CKOPOCTh TpPUHUMAETCS paeHnou Hymo 0v=0, B ceueHusax
TpyOOTIPOBOJIA CPEOHAA CKOPOCHLL PABHA 0.

Orpenensirorcst 00IIMe nomepu Hanopa

h,=2h +h,

e /1, - MECTHBIE TIOTEPU HAIOpa, pacCcUUThIBaeMbIe 1o popmyse BeiicOaxa
2

v
hr = C_
2
€ — k03P PULIHEHT MECTHOTO COHpOTI/IBJ'IeHI/f%, 3HAYEHUs MPUHUMAIOTCS MO TabInLaM;

h; - moTepu Harmopa 1o JUIHe, onpenenseMsie o Gpopmyne lapcu-Beiicbaxa
l 2
h = h———
d2g



A — k03(ppureHT ruapaBIudeckoro TpeHus (ko3pdunuent Japcn).

5. Bce oannvie 6 ob6ugem guode 6binucvl8arom csa noO ypasHeHuem, 6bIn0JIHACMCA
UX NOOCMAaHOBKA 8 yPAGHEHUe, 6bl8OOUMCA PACUEMHAA PopMYa O Onpedes1emozo
napamempa u 3amem blNOJIHACMCA YUPPOBOI pacuem 6 coOOmeemcmeue ¢ munom
3adauu.
[Ipu BbINIONHEHUMH pacyeTa HauboJiee TPYJOEMKUM SIBJISIETCS BONPOC IO
onpeneneHuto kodppuurenta Japcu. B cBsi3u ¢ 5TUM MOKHO BBIJICIUTH TP TUIIA 33]1a4:
® C U3BECTHBIM PacXoJioM,
® 10 ONpPEIEIICHUIO pacxoaa
® 110 BEIOOPY HEOOXOUMOTO pa3Mepa CeueHHs MOTOKa.
IHopsinok nu¢poBOro pacyera npu 3aJaHHOM pacxojne O
PaccunTtsiBaeTCs cpeHssi CKOPOCTh ABUKEHUS MOTOKA!

0

rae O — pacxof )KUAKOCTH, v==
® — IUIOLIAb YKUBOI'O CEYEHUS. ®
J1st TpyOOnIPOBOIOB KPYTJIOTO CEUCHHS POopMYyITa MPUHUMAET BH/T

40 1,270
b="5="7
nd d
rjae d- TuaMeTp TpyOBl.
3aTeM HaxoguTCs YHCiIo PeliHoibaca,
Re= V4 _1270
v dv

1€ V — KHHEMaTHUeCKHi KO3()(OUIIMEHT BSI3KOCTH.
OmnpenensieTcst pesKuM JIBUKCHUS U IPUHAMAIOTCSI COOTBETCTBYOIINE KO DUITUESHT
Kopuonuca u ¢popmyna s pacuera kodpdunuenra Hapcu.

o 64
Re <2300 - jmaMUHapHBIN PEKUM: Ol = 2; A= R_ - popmyna ITyazeiins s TpyOonpoBoaa Kpyrioro
v

CCUYCHUA

Re > 2300 TypOyJEeHTHBIN peKUM: o0 =1; dopmymst ws A

«'uapaBnnyecku ‘ 30Ha JOKBaJAPaTUUYHOTO 30Ha KBaJIpaTHYHOTO
TIIAJKIEY TPYOBI COIIPOTHUBJICHHUS COIIPOTUBJICHUS
Re <20 d/A, 20 d/A> < Re <500 d/A, Re > 500 d/A,
0 ,3 164 68 A 62 Uysd
= A
M=o A=011]-=+ J x:0,11£ JB
¢. Brasmnyca . Yﬂfd ¢. Mudpkudo

A,- SKBUBAJICHTHAS IIEPOXOBATOCTh MOBEPXHOCTH, OTPAHUYHMBAIOIIEH MOTOK.
Iopsanok nudpoBoro pacyera npu onpeaeseHuy pacxoaa Q
B cnywae, ecam TpeOyeTcs ONpenenauTh pacxod, B MEPBOM MPUOIMKEHUU
NPUHUMAETCS, YTO PEKUM TYpOYJIEHTHBIM, 00JacTh COMPOTHUBIICHUSI — KBaJpaTH4YHas,
koaunueHt A onpenensiercs no gopmyne ludppuncona, uz ypasuenus bepuynmau
OTIPEIEIISETCS CPEHSSI CKOPOCTh IMOTOKA U 3aTEM PACXO/I.




3agaua 4.1.

Onpenenuth npu kKakoM 3HaueHun H Oyxper oOecrieyeHa mojada BOJBI IO
TpyobomnpoBoay ¢ pacxoaom Q = 20 yi/c. [luamerp Tpyost d = 100 MM, TJIMHBI Y4aCTKOB
coctaBisitoT It = 10 M, L =4 m, I3 = 40 m. [lokazaHne MaHOMETpA, YCTAHOBJIEHHOTO Ha
HamopHOM Oake, COOTBETCTBYET puan=0,1 ar. Tpyba crapas, CHIbHO 3arps3HEHHas,
BEHTUJIb TIOJIHOCTBIO OTKPBITHIN. [Ipu pacdere yuecTb BCE€ MECTHBIE CONTPOTUBIICHHUS.

. ' Puc. 4.1

3anava 4.2.

OnpenenuTsb, HA KAKOM PACCTOSIHUM OT BOJOHAMOPHOTO 0aKa YCTaHOBJIEH MaHOMETD,
MOKa3aHUs KOTOPOTO p... =4 8 klla, ecnu munna Tpydonposoaa I = 1000 m, tuamerp d =
100 MM, H =10 M, Ay= 0,2 MM; IPUHSATH PEKUM TYPOYJIESHTHBINU, 00JIACTh COMPOTUBIICHUS
KBaJIpaTUYHAas!, y4€CTh MECTHBIE COITPOTUBIICHUSI, B TOM YHCJIE€ TOJHOCTHIO OTKPBITHIN
BEHTUJIb.




3anaua 4.3.

IIpu nocTosHHOM Hamope Boja o aBymM Tpybam nogaércs u3 peseppyapa A
B pesepByap B (puc. 4.3).

Onpenennts pasHocTs ypoBHel BOmel B pesepByapax (/) mpu pacxone
Q = 6,0 a/c. Juamerpsl ¥ JmHB TPYO: d) = 50 MM, [}, = 5,0 M; & = 100 Mm,
[ = 10 M, cCOOTBETCTBEHHO abCONIOTHAs IEPOXOBAaTOCTH TPYO: A; = 0,5 MM,
A, = 0,6 mm. Ha tpyGe nmamerpom d; Ha paccrossmu (1/3) /; or Bxoma B TpyGy
YCTAHOBJIEH BEHTHIIL C KO3 OHIUEHTOM CONPOTUBICHHUS (oo == 4,0,

Y9ecTs 10oTepyU Halopa Ha BXOJE M BEIXOJE TpyGOUpPOBOA, a TaKXe IpH
BHE3AITHOM PACIIHpPSHHH.

IIprHsTh KOoQOUIMEHT KMHEMATHYECKOH BA3KOCTH Bombl v = 1°10° M¥/c.

[TocTpouTr HAllOPHYIO M IIBE3OMETPHIECKYIO JIMHMH, T0Ka3aTh 3IIOpY
IIOTEPEH HAIOpa. ‘

Pa |
T e, ;
A .- d] [} dgf‘g B—- __-..,.__
P S 7 i S O S G O O 3 i B G S S S ST S T A S 7 S S i
Puc.4.3
3axaua 4.4.

C nomomIp0 Hacoca BOAA NOAAETC B HANOPHLIH O6ak Ha BricoTy H = 6,0 M,
nuamerp tpyosr d = 100 MM, mmaa / = 80 M. Iloxasanme manoMeTpa B Hauaye
TpYOGONPOBOAA Pyamt = 1,5 T, B KOHLE Pyan = 0,75 ar (puc. 4.4).

OnpenenuTh, OpH KakoM Ko2(QQuUHEHTe CONpOTHBIEHUA NpPODKOBOTO
kpaxa Oyner obecneyer pacxon Q = 6,0 n/c.

[TpuasTs 86CONMOTHYIO [epoxoBaTocTs TpyOsr A = 0,5 MM, ko3t duuuenT
KMHEMaTHIEeCKOH BA3KOCTH Bombl v = 110" M/c .

M,
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HACOC
Puc. 4.4



Omnpenenuts pacxoi Boabl O, BeITEKaOIIEH U3 6aka uepes TpyOy JIMHOM l=
100 m u quametpom d = 50 mm noxg Hanopom H = 4 M. Koadduument conpotuBieHus
KpaHa MpUHATH paBHBIM (= 6. TpyOa crambHas HoBass. Y4ecTb BCE MECTHBIE

Puc4.5

7T W T 7T 7T
3anaua .4.6.
Nz wanopHoro 6Gaka ¢ W3ORITOUHBIM J@BJEHHEM HA IIOBEPXHOCTH

Pyxan = 0,13 ar Bofa mojaéres B 3symnd DO CTAnbHOH YMEPEHHO 3apKaBeBlIei
Tpybe puamerpoM d = 50 MM ¢ abGCOMOTHOH mepoxoBaTocThio A = 0.5 MM,

Anunoi [ = 20,0 M (puc. 4.6). . Ha paccrosuuu /; = 8,0 M nokaszanue MasoMeTpa
Pun = 0,19 ar. B crcreMe ycraHOBneH MpOGKOBBIH KpaH C YrioM 3aKpeITHS

o = 20° Ilorepsmu Hanopa npu BXoxe B TpyOy mpewebpeus. YpoBeus BOIBI B
symnde Huke och TpyOs! Ha pemuauny 4 = 0,5 M.

OnpenenuTs Banop Boas! B 6axe (H) u pacxoxn ().

Ipunare TypOyneHTHBIM pexuM JBIOKEHHS, 00JaCTh KBaJPATHYHOIO
conporusierus. 110 OKOHYAHMH pacuéra NPOBEPHTH PEXHUM JBMIKEHUS BOILI H
0011acTh CONPOTHBICHUS.

Kunemarndeckuii xosddurpent paskoctd Bogs v = 110 m%/c,
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COIIPOTHUBJICHUS.



3agaua 4.7.

W3 Bonoéma ¢ momonbio 1eHTpobeHoro Hacoeca BoJa NOMAETCY Ha FOpHOe
npennpusTe (puc. 4 ).

OnpenenuTs BBICOTY PACIIONOXEHHS OCH HEHTPOGEKHOTO HAcoca Hal
YPOBHEM BOji6l B BOOEMe (), ecnmu pacxonm souast ( = 30 n/c, mmamerp
TpyObl d = 200 My, mmua /=25 M, BaKkyyMMETpHUECKOe JaBlIeHHE Ha BXOJE B
HacoC pey = 0,5 ar. Ha Bxome B TpyOy ycTaHOBeHa ceTKa ¢ OOpaTHHIM
KJIamaHoM. YYecTh NOTepH Hamopa B TpEX KoeHax npu yriae o = 90° u B
samikke JIyano co cremeHelo 3akpeitus a/d = 5/8.  Cumrate TpyOy

BOJIOTIPOBOAHOH 3arps3BEHHON.
B

;2

HacocC

BOITOEM
W=

3anaua 4.8.

C nomomntsro Hacoca Boja Hopaéres Ha BeicoTy H = 10 M ¢ BCTeuenueM B
aTMOChepy 0 BOAONPOBOAHOH TPyOe B HOPMAIBHBIX yCIOBUAX (pHC. 4.8).

Huamerp tpyOnl d = 200 mm, amana 1py6ut [ = 50,0 m. Ilpomyckuas
crocobnocTs cacteMsl O = 40,0 i/c. B cucreMe yCTaHOBIEHA 3aBIKKA Jlymno co
CTeneHbfo 3akpeiTe  a/d = 5/3. TpybompoBon mMeer IBa KoleHa C YIIOM
nosopora o = 90° ¥ OZHO KONEHO C yrioM HoBopora oy = 60°, IJI1 KOTOpOoro
xoadpbunuent conporuBnerys (o, = 0,7.

OnpezenuTs [I0Ka3aHHE MaHOMETPA, YCTAHOBIEHHOTO NOCTE HAcoCa (Dyau),
a TaxoKe II0Ka3aHHe MAaHOBAKYYMMETPa { py; ), YCTAHOBICHHOTO B BepXHeH TOUKe
TpybonpoBoga Ha BEICOTE /2 = 4,0 M OT BRIX0/a BOZBI U3 TPYGOnpoBoa.
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3agaua 4.9.
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Puc. 4.9

B mnoruHe crenaH BOAOCIYCK B BHAE KEIe300€TOHHOM TpyOBI C BECHMa
xopome# Getornposkoit nuamerpom d = 800 MM 1 gmmoii I = 5,0 M (puc. 4.9).
Hanop nan sonocmyckom mpu HeTedennd B atMocdepy H = 4,0 v. Onpenennrs
IIPOIYCKHYIO crocodHOCTh TpyOn (0, MEf'c), eCITH OHA MMEeT BoA03ab0opHYI0
cetky Oe3 oOpaTHOro KianaHa.

Kax u3menurcd nporryckHad cnocoOHOCTE TpYOBI, €CIM 34 BOMOCIHBOM
HaIop IIOJHUMETCH N0 2A=25M .



3agaua 4.10.

Omnpenennuth, KaKoH JT0JDKHA OBITH PAa3HOCTh YPOBHEH TpaHCPOPMATOPHOTO Maciia
B p€3€pByape U OTCTOMHUKE, YTOOKI 110 TpyOe auameTpoM d = 50 MM u gyuHON [ =25 M
npoxoamn pacxon O = 3,0 n/c. Ha TpyGe ycTraHOBIEH MPOOKOBBIM KpaH C yrioM

oTkpbITUa o = 20°. IIpuHATL KMHEMATHYEeCKHH KO3()(HUIMEHT BA3KOCTU Macla Vv =
0,38-10* m%/c.
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3axaua 4. 11.

M3 zakpmroro pesepsyapa ¢ H30LITOYHBIM JABJIE€HMEM HA I[IOBEPXHOCTH
Puee = 0,8 ar Boma moma€rca B OTKPHITHIA pesepsyap Ha Beicoty H. Jnsa
OIpeJIeNEHHs pacXxola BOMBI HA MAarucCTpaIbHOM TPYOONPOBOAE IHAMETPOM
dy = 100 MM u umaroH [ = 100 M ycTaHoBNeH pacxogomep BeHTypr ¢ mHamMeTpoM
NMTHHAPATECKON BeTaskd d; = 50 MM. PasHOCTs NOKa3aHHi#i [LE30METPOB
pacxozgomepa i = 0,62 M (puc. 4.11).

OnpegennTs NPOMYCKHYIO COCOOHOCT crcTeMbl () M BRICOTY MOTBEMa
BOJIb! (H). CuuTaTh TpyOH! BOAOIPOBOJHEE B HOPMAIBHBIX YCHOBHAX. [loTepamu
HAIlopa B pacxofioMepe MOXHO IIpeHeOpedb. YdecTh IOTEpH HANOpa BO BCex

MECTHBIX CONPOTHBICHUAX, YIPHUHUMAsS KOIQQHIHEHT CONPOTHBICHHS BEHTHIS
Coarr = 14,5
BEHT : huild
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3agaua 4.12.
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Puc. 4.11.

M3 mwxHEro 3akpetoro pesepByapa ¢ H30BITOYHBIM J[aBJICHHEM Ha
[OBEPXHOCTH (Pya) BOJA TMOXAETCH B BEpPXHUH OTKpHITEIH Oaxk mo Tpyde
maamerpoM d = 50 mm, mmasoi /= 4,0 M (puc.4.12). Pacxop sogst O = 3,2 n/c.
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Tpyba BomompoBOAHAs HECKONBKO
3arps3H€HHas. B cuHcTeMeé  yCTaHOBIIGH
BEHTHIIb ¢ KOI(DPHUIUEHTOM COIPOTHUBICHHAA
Coerr = 7,0. Hamopst Ay = hs.

OnpenenuTh II0Ka3aHWE MaHOMeETpa
(Pyan B aT), COOTBETCTRYIOLIEE H30BITOUHOMY
JIABIEHHIO Ha MOBEPXHOCTH BOJBI B HIIKHEM

pesepByape.

Puc. 4.12



W3 pesepByapa A B pe3epByap B Bojia moaaércs mo TpyOoonpoBoy TuaMeTpoM d =
50 MM, cocTositiieMy U3 TpEX ydacTkoB aiuHou /1= 5,0 M; L= 4,0 m; 5= 6,0 M. Pacxon
BOJIbI B cucteme @ =2,5 n/c. Ha Bxoxme B TpyOy ycTaHOBIIeHa periéTka 0e3 oOpaTHOro
KJIariaHa, Ha MePBOM yYacCTKE CTOUT BEHTHIIb ¢ KO (PHUIIMEHTOM CONPOTUBIEHUS (penr =
5,0 (puc. 4.13).

B pesepByape 4 yposenb Boasl Hi;= 1,5 M, B pe3sepByape B - H,= 2,5 m.
OnpenenuTth MOKa3aHUE MAHOMETPA Pyay2 HA TIOBEPXHOCTH BOJBI B pe3epByape B, ecnu
MOKa3aHuEe MaHOMETpPa Ha MOBEPXHOCTU BOJBI B pe3epByape A puani=0,45 at. [IpuHATH

aOCOJIIOTHYIO IIEPOXOBATOCTh TpyObl A= 0,5 MM; KuHeMaTWdecKuii KOIPPHUIIUEHT
BSI3KOCTH BOABI v=10° M?/c.
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3anaua 4.14. Puc. 4.13

M3 6aka ¢ mocTosuabiM HamopoM (H = const) Boja mojaércs B symud,
YPOBEHEL BOABI B KOTOPOM TAKXe IOCTOAHHBIA M HEDKe OCH TPYOB! Ha BENHYHMHY
h=2,0 M (pHc. 4.14).

Onpegenuts Hanop Bojk! (/1) B Oake, 4TO6E! PaCXOA BOIEI, MPOITYCKAEMEI
o Tpybonposozy AuamerpoM d = 100 mm u amunoit / = 80 M, 6511 O = 14,0 n/c.

Tpyba BomonpoBoaHas, 4YyryHHAas ¢ aOCOMIOTHOM NIEPOXOBATOCTHIG
A= 1,0 Mm. B cucteme ycranoBieH IpoOKOBBIH KpaH ¢ YIIIOM 3aKpHITHs o, = 30°.

TTnotHOCTh BOAH! p = 10° kr/a’; KOS(HHHUIMEHT KUHEMATHYECKON BA3KOCTH
poasr v=110° M/c]
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3agaua 4.15.

Bensud u3 GeH30XpaHMIMIA ¢ TOMOWEIO Hacoca nojaérca B Gensobak Ha
BoicoTry H = 5,0 m. Ha nosepxsocTn Gensuna B OeHzobaxe I0/IEPXHUBAECTCS
BaAKYYM Pgax = 0,16 aT (pHcC. 4.15).

Onpenenuts, KAKAM JODKHO OBITH MAaHOMETPHYECKOE [AABIECHHUE (Dyay B AT)
Ha BBIXOJe M3 Hacoca mpu mojade O = 2,4 n/c, €CiOM TPaHCIOPTHPOBAHYE
en3nuHa MPOMCXOAUT II0 HOBOH CTANbHOHN Tpy6e ¢ abCOMOTHON MEepOXOBATOCTHIO
A = 0,05 MM, nuamerpoM d = 50 MM, mmuHOHA [ = 30 M, Ha TpyOe ycranoBNeHa
3aaBrkka Jly/uio co cTeneHso 3aKkphITus a/d = 5/8, ydecTh noTepy Hanopa B ABYX
KOJIEHaX Y Ha BBIXOJIe U3 TpyOh! B benzobax.

[IpHBATS IOTHOCTH OEH3UHA Pgeys = 720 Kr/M3; K02 PUIHEHT KHHEMATH-

YeCKOH BA3KOCTH OSH3HHA Vgez = 0,65°1 0 m¥c.
| Lo”
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3angaua 4.16.

OnpenennTh, Ha Kako# BBICOTE (A1) ClexyeT yCTaHOBUTH HIECTepEHYATHIH
HacOC CHCTEMbI CMasku, nojawluui Macno “Typbunnoe 22” npu pacxoze
QO = 0,6 w/c no craneHol Tpybe muamerpom d = 35 MM u mnmusoi [ = 2,0 m.
Ilokazanue BakyymmeTpa Ha BXOAE B HACOC Py = 0,15 ar (puc. 4.16).

B cucreme ycramoBiieH NpOOKOBBIH KpaH C yriioM 3akpeites o = 40°.
YyecTh notepu Hanopa B AByX KoaeHax npu Cyo, = 0,86 u Ha Bxoae B TpyOy u3
macnobaka (g = 0,5. IIpuHSTE NIOTHOCTE MAcia Pyacx = 900 Kr/m’, k03 du-
HUEHT KUHEMAaTHIECKOH BI3KOCTH MACHR Vyaey = 22° 10°m%/c.
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3apaua 4.17.

BenznH W3 OEH30XPaHHIMINA C IMOMOINBIO Hacoca NOAAETCS B 3aKPBITHIA
Gensobak Ha BeIcoTy H = 4,2 M. [loxazaHue MaHOMeTpa, yCTaHOBIEHHOIO TOCIe
HACOCA, Pyan= 0,31 at (puc. 4.17).

Oupenenuts NOKAa3aHUE MaHOBaKyyMMeTpa (py, B ar), H3MEPSIOIIETo
JaBileHde Ha MoBepxHocTH OeH3uHa B Oenzobake, eciau pacxon OeHsmHA
0 = 2,5 n/c. TpancriopTpoBanre OSH3WHA IPOM3BOJAUTCA II0 HOBOM CTANLHOM
Tpybe anametpoM d = 50 MM, anuHoM [ = 30,0 M ¢ abcomoTHOH MIEPOXOBATOCTHIO
A = 0,06 mM. Ha Tpy6e ycTaHOBIIeH IIPOGKOBLINA KpaH ¢ yrioM 3akpsrtust o = 30°.
VyecTs NOTEpH Hamopa B TPEX KOJNeHaX M Ha BEIXoJe 13 TpyOb! B Oenzobax.

[lpurates YJIOTHOCTE OCH3HHA Pgeys - 720 kr/iv’;  ko3bdunmenT
" 6. 2
KHHEMATHYECKON BA3KOCTH OEH3MHA Veers = 0,65710M/c.
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3agaua 4.18.

Onpenenuts npenenbHyio IIuHy TpySonposoaa miameTpoM d = 100 MM ¢
abcomoTHOH IIepoxoBaTocTHIO A = 0,1 MM, C NOMOIEBIO KOTOpOro OeH3uH
IUIOTHOCTBIO  Ppegs = 720 KI/M’ ¥ KOIDOULMEHTOM KMHEMATHYECKOH BI3KOCTH
Voers = 0,65:10° M7c  moxer 6mTH momEaT ma Beicory H = 155 M npu
nponyckHoi crocodnocty QO = 8,0 /e, ecnu mokazanue MaHOMeTpa TIocje
HAcoca Pyay = 1,2 ar (puc. 4.1s). Mcreuenne GeH3WHA IPOUCXOMIUT 1O YPOBEHb.
YdecTe MOTEPH Halopa B NPOOKOBOM KpaHe NpPH yIiie 3aKkphTHI 0o=30°, TPEX
KOJIEHaX ¥ Ha BBIXOJIe U3 TPYOR! B pe3epByap GONbIIMX pasMepoB.
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3agaua 4.19.

KuakocTs mIoTHOCTBIO p = 700 Kr/M° ¢ KHHEMATUYECKUM KOI(PPUIIEHTOM
BA3KOCTH v =3x10°° M%/c mogaercs n3 6aka o tpy6e anuHoit / = 10 M u quamerpoM d
= 50 mM nmog HanopoM H = 1 M. OnpenennuTs pacxoi, €ClIi MOKa3aHUE BaKyyMMETpa
Pea— S Klla. KoadduuneHnt conpoTuBneHust 3aABUKKH §p= 5,5, IEPOXOBATOCTb
pr6BI A= 0,2 MM. V4ecTb Bce MECTHBIE COTIPOTHUBIICHUS.

(" e )
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3agaua 4.20.

Cucdonnriii Bogocopoc auamerpoM d = 200 MM u jymroi [ = 10 M
cOpaceIBaeT BOAY 13 BOZOXpAHWIHIIA B BOAOEM, YPOBEHb KOoTOoporo Ha H = 2,5 M
HIDKE YPOBHS BOJH B Bopoxpanummue (puc. 4.20).

Omnpegenuts NPOIYCKHYIO crnocobHocTh cudona (Q, n/c), ecau Tpyba
BOJOINPOBOAHAS 3arps3HEHHAsT HUMCEET BOJI03a0OpHYI0 CeTKy ¢ OOpaTHBIM
KJIanaHoM, JBa KOJeHa: OJHO C yrjoM 3akpyrieHuss o = 90° u oTHOIIEHHEM
¥/R = 0,5; Bropoe 6e3 3aKpyrJieHHs ¢ ymloM o, = 60°; BeHTWIs C
KO3pGHUUMEHTOM CONMPOTHBIEHUSA Cyenr = 5,0 M BBIXOA M3 TPYOH! B pe3epByap
OonpImx pasMepoB. PaccuyuraTbh, KakuM AOKEH OBITH BaKyyM (pgx B aT.) B
KOHIIE FOPH30HTAIBLHOIO ydacTka cudoHa, ecnu AnuHa TpyOs! O 3TOro ceyeHus
I, = 4,0 M, BeicoTa cudboHa Ama= 1.5 M.
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3agaua 4. 21.

Y3 nanoproro 6axa nmo cranpHo# Tpy6e mmumo# ! = 30,0 M, JA¥aMeTpoM
d = 50 MM ¢ aGcomoTHO# urepoxoBarocThio A = 0,15 MM GeH3us momadéres B
OTKpBITBIH pe3sepByap (puc. 4.21). TpaHcHOpTHpOBaHWE TNPOH3BOLUTCS pu
MOCTOSHHOM Hanope H = 5,0 M. Ha nosepxnocTn Gensuna B Gake peficTByer
BaKyyMMETpHYECKOe MaBNE€HHE (D). IlpomyckHas cIocoOHOCTE CHCTEMBI

Q = 2,5 n/c. Ha TtpyGonpoBosie YCTaHOBNEH BEHTHNIH C K02 duUIEEeHTOM
COTIPOTHBIEHUS (peyrr = 8,0.
Onpenenmla. BeﬂHqHHy BaKyyMa (Pga) B Oenzobake. Ilpuuste ruoTHOCTH

GEH3HHA Pgews = 750 Kr/n; KO3(hPUUMEHT KUHEMaTHIecKOH BS3KOCTH GeH3una
5
Voern = 0,9°10° M?/c.
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3anaua 4.22. o
M3 3axpeiToro pesepsyapa ¢ H30BITOYHBIM JIaBICHHMEM Ha IOBEPXHOCTH
Maciia, COOTBETCTBYIOIMM IOKa3aHW® MaHOMETpa Py, = 0,11 art,

TPaHC(OPMATOPHOE Macjno MOAaETCd B OTKPBHITHIH OTCTOMHMK 10 TpyOe
muameTpoM d = 50 MM u anunoi / = 60,0 M. Ha tpy6e ycranoBinen mpo6xoBbii
KpaH ¢ yrIiioM 3akphITus o = 30° (puc. 4.22).

Onpeznennts, Kakoil JOMKHA OBITH Pa3sHOCTH ypoBHEH Macia B Oake H
orcrodHuke (H) s obecriedyeHuss INPONMYCKHOHW CIOCOOHOCTH TpPyOONpoOBOAa
0=2,5 n/c.

TIpMHATE TUIOTHOCTD MACHA Pygen = $84 KI/M; KOS(GMHIHEHT KiHEMaTH-
YECKOM BSIBKOCTH MACHA Vygey = 30710 M7/c.
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3amaua 4.23.

Onpenenuts nogauy Q, 1 Hanop H, 11 paboueii moyku HACOCHOW yCTaHOBKH,
cocrosiei 3 Hacoca K 90/85 u tpybomnpoBona anmuoit [ = 1400 M u tuamerpom d =
200 MM, cHaOXEHHOTO 3aJABUXKKOU ¢ KodpduimeHToM compotuBieHus (= 6,5.
Heobxoaumas BeicoTa nogbema Boabl H=45 M, a CBOOOJIHBIN HaIop y MOTpeOuTens
Hy, =20 M. TpyOompoBoa paboTaer B 30HE KBaJpaTUUHBIX COMNPOTUBICHUM.
Koaddumment sxBuBaienTHOH mepoxoBatoctu A =0,9 mMm.

JlaHHBIE 7SI HOCTPOSHUS XapaKTEPUCTUKH HACOCA:

Xapaxreprcrnka O i/ 0 10 20 30) 40
K 00/8S H, M 100 110 105 90 65
HCB
—
Hr
d, 1 »
—_—
0
T_:—I!l Puc. 4.23

3agaua 4. 24.

13 pesepsyapa A B pesepeyap B npu nocrosurom sHanope (H) ¢ pacxonom
@ = 4,3 nfc Bopna nopaéres no aByM Tpybam d) = 50 MM, mmuHol [, = 15 M u
dy = 100 mm, [, = 30 m{puc. 4.24 ),

Tpyber  crampHble  yMEPEHHO  3a8pKaBeBIIME ¢ YKBMBAJICHTHOMN
mepoxopatocTetio Ay = Ay = 0,5 mm. Ha cepenmse TpyOnl amamerpoM o
ycTaHoBleHa 3ajiBrkKa JIyano co crenenso 3akpuiTis ald = 3/4.

Y4ecTh Bce MECTHBIE COIIPOTUBJICHUA.
IpunsTh KO3 HIMEHT KHHeMaTHYeCKOH BAsKocTH Boxsl v = 1°10° m¥/c.
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3axaua 4.

INMopmens amamerpom D = 200 MM JBIKETCS PaBHOMEPHO BBEPX B
IMJIMH/IPE, 3aCachiBasi BOMY M3 OTKPBITOrO BOJAOEMA C IIOCTOSHHBEIM YPOBHEM IO
Tpy6omnposoxy nuamerpoM d = 50 MM u amumo#t / = 12 M (puc. 4.38). Tpyba
BOJIOTIPOBOJIHAA HOpMANbHas WMMeeT ABa KOJNEHA, BXOA B TPyOy C OCTpBIMH
KPOMKAMH M BBIXO[ BOABI MoOZ ypoBeHb. Korja nopmeHb HaXOQUTCs BbILIC
ypOBHA BOJBI B BOJOEME Ha BHICOTE A~ = 2 M, HeoOXoAuMas chia Ui ero
nepememenus F = 2,4 xH.

OnpenenuTh CKOpOCTs NOABEMA MOPIIHA (V) ¥ HAWTH, IO KAKOH BBICOTHI
Bax €00 MOXHO IOJHHAMATE C TAKOH CKOPOCTHIO 0€3 ONacHOCTH OTPhIBA OT HEro
KHIKOCTH, €CJIA JAaBIeHUEe HACHIIECHHBIX NAPOB p.. = 4,25 xlla. [aBnenue
HACBINEHHBIX [APOB YYWTHIBATh Kak abCOIOTHOE JaBjeHME MO/ NOPIIHEM.

Maccoii MopuiHsA, TPEHHEM ero 0 CTEHKH X NOTEPSIMH Halopa B LILTMHAPE MOXHO
npeHebpeys.
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MeToauueckue peKOMeHAAMHU 0 PelIEHUIO 32124
OCHOBBI THIPABJIMYECKOT0 PACYeTA CJI0KHBIX TPYOONPOBOIHBIX CHCTEM

B cnoxHBIX cHcTeMax TPY6OHpOBOIII>I Ha OTACJIBHBIX Yy4YaCTKax 4Yalle BCCro
OBIBAIOT JIINHHBIMU. B stux clIy4dasax OCHOBHBIMHU ABJIAIOTCA IMOTEPH HAIlOPA IO AJTHMHC.
MecTtHbIE MMOTCPH HAITIOpa IIPU OTOM MOT'YT OTACIIBHO HE paCCUUTLIBATLCS, 4 YUUTBIBATHCA

KaK 4acTh noTeph no juuHe. Hanpumep,
>h,=(10+15) % A,

Toraa hy=2h,+ h;=(1,1+1,15) h,.

Koaddunment BpiOupaercs B COOTBETCTBUE C YCIOBUEM 3aJaH.

Kak mpaBuiio, aJis onpenenaeHus NoTeph HAMopa Mo JUIMHE y4acTKa MCIOJIb3YIOT
0000111eHHbIE TTapaMeTPhl, HAIIPUMEp — yAeJdbHOe CONPOTHBJIeHHe A (CONPOTUBIICHUE
eIMHUIIBI JJTHBI):

h[ZAQZZ.
rIe
8.
A=——075.
ngd

Jl1st KBaApaTUYHOM 00J1aCTH COMTPOTUBIICHUSI MOKHO MCIIOJIb30BaTh 3HAUCHHE A U3
Tabm. 8 [lpunoxenus.

Kpome ynenpbHOro COMpOTHUBIIEHUS HCHOJIB3YEeTCA MapaMeTp, Ha3bIBaeMbIi
HOJIHLIM COnpomueienuem TpyoorpoBoa

a=A4I,

[ —nmuHa TpyOompoBoja (moJHAs WM MPUBEJIEHHAs pacyeTHas € y4eTOM
HKBUBAJICHTHBIX JIJINH, 3aMEHSIOIIUX MECTHBIE COMTPOTUBIICHHUS).

[Tpoussenenne AQ*> = I — smo 2udpasiuueckutl yKiow, T. €. IOTEPH HAIIOpa Ha
€AVHUIIE JJIUHBI.

[Ipu pemeHuu 3agaud yMECTHO BOCIIOJIb30BaThCsl ypaBHeHHEM bepHymn miis
HSHEPreTUYECKOro aHajlu3a U Ha €ro OCHOBE COCTABUTh YPAaBHEHUS JIA ONpeaesieHUs
HEU3BECTHOTO MapaMeTpa.

BaxxHO MOMHUTH OCOOEHHOCTH pacuera MOTepb HAmopa B OCHOBHBIX THIAX
TpyOOIIPOBOHBIX CUCTEM.

[Ipu mocnenoBaTeIbHOM COEAMHEHHH YYaCTKOB MOTEPU HAOpa B CUCTEME- ATO
CyMMa MOTephb Hamopa Ha OTIEIbHBIX Y4acTKax

B KOJBbIIEBBIX ¥ TYMHMKOBBIX CUCTEMAaX B Y3JIOBBIX TOUYKAX JIJISl BCEX y4aCTKOB
(cxosbKO OBbI MX HE ObLIO) BEIMYMHA HAMOpa OJMHaKoBa. [Ipu HaMW4YMK napaiienbHOTO
COEMHEHHSI BEJIMYMHA MMOTEPh HANIOpa Ha BCEX YYacCTKaX OJMHAKOBA U B CUCTEME
YUUTBHIBAETCS TOJBKO MO OTHOMY YYAacTKy. B TynmHUKOBBIX cucTeMax Mpu OnpeaeacHIH
BEJIMYMHBI HEOOXOIMMOTO HAopa B y3JI0BOM TOUYKE K pacueTy MPUHUMAETCs y4aCTOK C
MaKCUMAaJIbHBIMU MOTEPSIMU HAMOPA.




3axaua 5.1.

13 BomomanopHo#l GammEM A IO TPEM MOCIENOBATEIEHO COSAUHEHHBIM
TpyOaM BOJia MOCTYIIAST B HaIlOpHEIH 0ak D ¢ oTMerkoi ropusonTa Boasl 12,0 M.
Pacxon Bsomer B cucreme @ = 18,4 w/c. [Jlmamerpel M JUITMHBI YYacTKOB
TpyOonposoaa: d = 200 mm, [} = 600 M; d; =150 MM, L, = 500 m; d5 = 125 MM,
I3 = 400 M. Cucrema paboTaeT Npy NOCTOSHHOM Hamope (puc. 5.1).

OnpenenuTs OTMETKY I'OpH30HTA BOIB! B BogoHanopHO# Oamise (Heyym,), a
Taloke Hamopsl B myHKTaXx B (Hp) w C (Hc). IlocTpouTs IRE30METPHYECKYIO
JIHHUIO, I0Ka3aTh SMIOPY NOTePs HAropa.

TpyOrr BomompoBomHble HOpManbHBIE. I[lorepu Hamopa B MECTHBIX
COTIPOTHBIICHHIX NPUHATE paBHbIMU 10 % OT noteps no aanHe.
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3anaua S5.2. Puc.5.1

Tynuxopas cucreMa, npencraenensas s naHe, OpeiHa3zHa4YeHa I
cHaOKeHHsT BONOMH 4eTeIpEX nortpeburenei - 4, B, C u D. Pacxomw
notpedureneit: Q4 = 16 1/c; Op = 14 n/c; Qe =12 n/e; Op =8 /e (pue. 5.2 ).

Paccunrare nuamerps! Tpy6 Ha kaxiom Y49acTKe IPH YCIOBHH, YTO
CpenHAs CKOpOCTE B TpyDax He MOJKHA IPEBbITIATH U = 1,2 M/c. Oupenenuts
BRICOTY BOJOBANOpPHOH Gammm H, ecitu OCTATOMHEIE HAIIOPHI y noTpeduTenei
JOJDKHBI ObiTs He MeHee 10 M (Mo, > 10 M).

Jiuusl yaactkos cetu: [; = 700 m; L, = 400 M; L=600M; /=350 M.
TpyGst  BOHONPOBOAHBIE  HOpPMANBHBIE. Ilotepn Hamopa B  MecTHBIX
CONPOTHBJICHUAX DPHHATE PABHBIMH 10 % oT noreps mo gnuse. IToctpouts B
AKCOHOMETPHH NBE3OMETPHYECKYFO JIHHHMIO, TOKA3aTh LIOPY MOTeph HAMOPA.

H d[ l_i _‘é_\ d3 13 Cj
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3agaua 5.3.

Ot BomowanmopHo# Oammu 4 Boma mnogaéres notpeduremo  D.
BojionpoBojHas cucTeMa BKITIOYAET I1apajliesIbHOE COSIMHEHNE Tpy0 Ha y4acTke
BC (cwm. puc. 5.3).

Oupepenuts pacxon ((J) B cucTeMe, a Taxxe pafnpe,aeneﬂne pacxoja B
napanensHex yyactkax (O, (s, (Js). JeHcTByromuy Hamnop BOJOHANOPHOH
bamnu H = 19,0 M. |

JinaMeTps! B JUTHHBI y9acTKOB cetr: di = 250 mm, /= 500 M; dr = 150 mm,
I, = 450 m; ds = 125 v, I3 = 420 m; dy = 150 mm, Iy = 550 m; ds = 200 mm,
Is = 400 M. TpyOnl BOAONpPOBOAHEIE HOpPMalbHEIE. MECTHBIE CONPOTHBICHHS
npuaATh paHeME 10 % oT noTeps 1Mo AuHe.

T1oCTPOUTE NEE3OMETPHUYECKYIO JTUHUIO H 3MOPY [0Teph HANopa.
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3axaua 5.4.

Or Hacocuol ycraHoBKM 1o ABYM Tpybam d) = 250 MM, i = 600 M u
dr = 200 mm, I, = 400 M Boja momadres OByM norpedutensMm - 4 u B - ¢
pacxomamu Q4 = 30,0 a/c; Op = 10,0 n/c. Ha Bropom yuactxe IpefycMOTpeHa
PaBHOMEpHas pasjiada BOAB! C NYTEBLIM pacxonoM O, = 20,0 n/c (puc. 5.4).

OnpenennTs ocTaTogHEe HANOPHI Y norpedureneid A u B, eciu nokazanue
MaHOMETPa, YCTAHOBIEHHOTO [10CHE HACOCA, Pyar = 2,0 ar.

Tpy6n BomonpoBoaHsle HOpManbHEE. MecTHBIE CONPOTHBACHUA MPUHHATE
pasHBIMU 10 % ot noteps no mmuse. II0CTPOUTE NBE30METPHYECKYIO THHUIO.
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3ampaua 5.5.

W3 BonoHanopHoi GammMu ¢ NMOCTONHHONW OTMETKOIl YPOBHS BOIBI MpH
Howww = 24 ™M, 1mo TpyOompoBommo#f cucreme BOJIa HOJAETCA HEeTLIPEM
norpeburesiam - A,B,C u D - na ormerxy H= 12,0 m {em. puc. 5.5).

Onpenenuts, Kakol pacxon nopaéres Kaxaomy notpedburenio (Q4, O, Oc,
Op), €ClM OTMETKH NMbE30METPHYECKON JIMHUM B Y370BBIX TOYKax: H,; = 20,9 wm;
Hy = 18,7 m; He =15,0 M. [IHaMeTph! # [ANHHBL y9aCTKOB TpyO: d) = 200 mm,
Lh=400m; db =200 MM, L =450 M; & = 150 MM, 53 =350 M; dy =125 v,
1y =300 M.

IloTepu Hamopa B MECTHBIX CONPOTHBICHHUIX IPHHSTEH paBHBIME 5 % oT
notepp 10 AnuHe, lIokaszaTe paclpeneneHue NbE30METPHIECKOTO Hatopa
SUIOPY II0TEPh HAnopa s CHCTEMEL.
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3amxaua 5.6.

CucreMa BOmOCHAOKEHUS, IPEACTABIEHHAT B IUIAHE HA PUC. 5.6), HMEET
Tpu notpedurens - A, B u C. Ompenennts pacxonsl BOA y NOTpeOUTeNeit
(Qss Os, Oc B 1/c), ecnmu cBoOOAHBIE (OCTATOUHEIE) HAMIOPH y MOTpebHTENeii:
ha=20,0 M; hp=14,0 Mm; he = 15,0 M. T[lokasanue MaHoOMeTpa, YCTAHOBIEHHOIO
TOCHIE HACOCA, Phay = 2,7 aT. TlorpebuTeny pacnonoxeHsl Ha OAHOM I'OPH3O0HTE.

JuameTpsl ¥ JUTHHBI YYacTKOB cetu: dy = 200 My, [, = 600 m; d, — 150 mm,
[y= 500 M; d;= 125 mm, I3 = 400 M. TpyObl BOJOIIPOBOJHEIE HOPMANLHBIE.
I[lotepu Hamopa B MECTHBIX CONPOTHBIEHMIX IPUHATS paBHbMM 10 % oT moTeps
110 e, ITocTpOHTh B aKCOHOMETPHH IBE30METPHIECKYHO THHHIO.
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3apaua 5.7.

Bononanopnas Oamms A ¢ orMerkoii 22,0 M nmTaer aga norpeburens -
B u C - uepes cucreMy [BYX [OC/IEAOBATENHHO COSHHHEHHEIX TPYO.
TIbe30MeTpH IECKHH HAIOp B KOHIIE lepBoTo yuactka /,= 15,0 m (puc. 5.7).

OnpenenuTs pacxoz Boasl Ha repBoM yuacTke () ¥ pacXox notpebures
C (Oc), araoke otmerky notpebutens C. [pumstes pacxon notpeburens B:

B 10 /c.

JuamMeTpsl W JUIMHBI YYaCTKOB BOAONPOBONHON cucTeMsl: d; = 150 mwm,
Lh=0600 M d =125 MM, L= 500 m. TpyGhl BOACIPOBOAHEIE HOPMATLHBIE.
Mectapie motepu Hamopa NPHHATE PaBHBEIMA 5 %  OT noTeps no anuse.
[TocTponTs NHE30OMETPHYECKYIO THMHUIO Y SIUOPY HOTEPh HAMOpa.
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3axaua 5.8.

Or BacocHOH yCTaHOBKH MO TpyOONPOBOAHON CHCTEME € HapaiieIbHEM
COeIMHEHIEM TpyO BoJa mogadrest AByM noTpebutensv - 4 u B - ¢ pacxonamu
Q4= 10,0 n/c w Qp=12,0 n/c (puc. 5.8). Linssi u AUAMETPBI Y9aCTKOB CHCTEMBI:
dy = 100 MM, 1, =500 m; db =125 MM, L= 700 M; di = 125 MM, =600 m.
Bricota mnogséma Bomel y motpeSutenss B OTHOCUTETBHO MarucTpalbHOro
TpybOornposoaa Hz= 8 m.

Onpenenars pacupenenesye pacXoioB B Napamie bHLX ygacTkax 1py0 (O
7 ()), a Takxke IIOKA3aHHe MAHOMETPa, YCTAHOBIECHHOIO MOCIE HACOCA (D).
MecTHbie COUPOTHBIICHHS NIPUHATEL PABHBIME 5 % OT noreps no gnuse. llorepu
Halopa Ha y4acTKe OT Hacoca JI0 y3jia pa3BeTBIeHH TpYO He yuuTsisaTh. TpyGs!
BOJIONPOBOAHBIC HOPMAIBHBIE YIOXKEHB! HA OHOM TOPH3OHTE.

ToctpodTs MBE3OMETPHYECKYI0 NHHMIO W OMIODY TIOTEDh HAIODA
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3agaua 5.9.

W3 Bogonanopaoro 6aka 4 ¢ B3GBITOYHBIM JABIEHHEM Ha TTOBEPXHOCTH
Puwan = 19,6 xIla o TpéM nocienoBarenbHO COCAUHERHBIM TpybaM BOAa nomaércs
norpeburensm B, Cu D ¢ ONHHAKOBEIMH PacXoiamu: Op=Q0c=0p=0. V¥V
notpebutens D - BEIXOA BOIBI B armocdepy (puc. 5 -9).

OnpesenuTs pacxon BOABI Ha KaXKZAOM y9acTKe TPyObl, UaMETPh U JUTHHbE
YJaCTKOB COOTBETCTBEHHO: di = 200 MM, /; = 600 m; b = 150 mmMm, I, = 500 M;
d; =125 MM, ;=400 m.

HeictByromuii Hamop H = 15 M cYMTaTh NOCTOSHHBIM. Tpy6sr
BOJONPOBOHEIE HOpMalbHEIe. MecTHple 1HOTepu TPHHATH paBHEIMA 10 % ot

noTeps no AnmHe. IIOCTPOUTH NBE30METPHYECKYIO JHMHHIO M OMIOPY NOTEPh
Harmopa.
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3anaua 5.10. Puc. 5.9

JlBa motpedutens - B u C - ¢ pacxomamu: (Qp =20 n/c u Qc= 15 a/c -
IMTAI0TCs OT HACOCHOM ycTaHOBKM. OTMETKH, Ha KOTOPEIE HANO NOAHATE BOLY Y
norpebureneit: Az = 12,0 vy he = 10,0 m (puc. 5.27). Jlnamerpst W IJIHHEI
tpybomnposoaos: ;= 600 M; dy = 150 MM, I, =500 M; d3= 125 mm, /3= 400 m.

OnpefeuTh pacxol, BOABI Ha MarucTpanbHoM ydacTke ((Ji), paccudrars
nuaMeTp TpyOBl DepBOTO ydacTKa (d|) NpH YCIOBHH, YTO 3KCINyaTallMOHHAasd
CKOpOCTE He J0JUKHA npeBsimats 1,2 M/¢ (v < 1,2 M/c).

Paccunrarh noxazaHue MaHOMETPA (Dua)s YCTAHOBIEHHOI'O HOCKE Hacoca.
Tpy6rl  BomonpoBojgHele HopManbHble. Ilorepn Hamopa B MECTHEIX
COMPOTHBIEHHAX NPHHATSH paBHbIMU 10 % OT noTeps N0 ANHHE.
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3agaua 5.11.

Ot HacocHOM YCTAaHOBKH Boja momaéres AByM nortpebutensm - A u B - ¢
pacxomamu (4 = 15,0 n/c, Op = 20,0 n/c. Y notpeburens B Bona nojaéres Ha
Beicoty 12,0 M (puc. 5.11).

Onpenenuts MOKa3zaHHe MAHOMETPOB IIOC/IE HAcoCa (Dyay) ¥ HA CEpeauHe
BTOPOTO YYACTKA (Dyan1)- JMAMETPBI U IUIHHEBI yHacTKOB: dy = 200 mm, /; = 700 M;
dr =150 mm, [, = 600 m.

TpyOnl BOXONPOBOAHBIE HOPMATBHBIC. MECTHBIE MOTEPY IIPHHATD PABHBIMK
5 % ot morephr Hamopa 1o AnuHe. [IoCTPOHTL MHEe30METPHYECKYIO JTHHHIO H
SIIOPY NIOTEpH HAllopa.

B 12,0
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- d[ l[ A\ Q d‘l f?_
Hacoge
Puc. 5.11
3agaua 5.12.

Y3 soponanopro#l Gaman A Boma moctymaer norpedureno D cucrema
BIJIIOYAET NapaiienbHoe coenunenne Tpyd Ha yuyacrke BC (puc. 5.12).

Onpegenuts aeficTayromuii Hamop (H), a takxke pacipeneneHye pacxoa B
IapanienbHeIx yaactkax (s, (5, (Os), eciu o6muii pacxon O = 52,0 1/c.

HuameTpsl ¥ AMUHBL Y9aCTKOB ceTi: d) = 250 MM, ;= 400 M; dy = 150 MM,
b= 500 m; dy = 125 MM, ; = 450 M; dy = 150 mm, Iy = 550 m; ds = 200 mm,
Is = 350 m. Tpy6bl BoZONPOBONHBIE HOPMATbHBIE. MecTHbie COIPOTHBIECHUS
NpUBATE paBHBIME 10 % oT noTteps 1o amuxre.

{I0CTPOUTH MBE3OMETPUYECKYIO JIMHEIO, [IOKA3ATh SMIOPY OTEPh Hamopa.
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3anaua 5.13.

13 pononanopHoil Oamuu 1o TpyOOIpPOBOAAM BOJA MOCTYMAET YETHIDEM
norpedurenaMm - 4, B, C u D - uva otmerky 12,0 M. Pacxonsl notpebureneit
cocraBnator: Q4 = 6,0 n/c; Op = Oc = 8,0 n/c; Op = 10,0 n/c (puc. 5.13).

OnpegenuTs OTMETKY YPOBHA BOABI B BOJOHANOPHON Oamme (Hgyuuun),
cquTas e€ nocTosHHON. IlocTpouTs NBE30METPHUECKYIO JIMHHIO U 3IIOPY NOTEDh
HaIopa, oKa3aTh OTMETKH IbE30OMETPUIECKUX HAIOPOB B Y3MOBLIX TOUKaX A, B u
C. luameTpsl B JUTMHBE! y9acTKoB TpyO: d; = 200 My, /; = 400 m; 4> = 200 MM,
[, =450 m; dy = 150 mm, /5 = 350 M; dy = 125 mm, [y = 300 m. [JoTepn manopa B
MECTHBIX COIPOTHBAEHUAX NPUHATH PABHEIMUA 5 % OT [OTEPH 110 JIIHHE.

4

H, GaiuHK

FogF

A B c D WO’O
Ve 4 LA A P 7~ LS Ll L A j//

~

A

di by dy b di by dils
Puc. 5.13

3anaua 5.14.

W3 BononanopHoit 6amnn A obecneunBaoTcs BONO TPH NIOTpeOUTENA -
BTouKax B, C u D. IlpomyckHas criocobHOCTS NepBoro yuactka (= 30 a/c;
pacxofsl notpedureneii: Op= 12 w/c; Q¢ = 10 n/c (puc. 3.14).

Onpenenuts pacxopn moTpeGurens D (Op, 1/c), a Takke OTMETKY
TOpH30HTZ BOJABI B BOXOHAaNOPHOW Oamme, ecld  OCTaTOYHBIH Hatop y
notpebuTens D (A, ) momken ObiTe He MeHee 10 M. IIpussTe auameTpsl u
ATHHBL y9acTKOB TpyO: di = 200 MM, /; = 600 M; b = 150 wmm L= 500 m;
d3= 125 MM, 173_"'400 M.

Tpy0sl  BOZMONPOBOAHBIE  HOPMAJNBHBIE, MECTHBIE COTIPOTHBIEHHA
cocrapnaoT 10 % or moteps no mmume. IoctpouTs IIBE30METPHYECKYIO JIHHHIO,
IOKa3aTh AOPY [OTEPh HAIOPA.
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3agaua 5.15.

TynuxoBas BOZONMPOBOXHAS CHCTeMa, [pPEACTaBICHHAas B IaHe Ha
puc. 5.15), COCTOMT U3 HACOCHOW YCTaHOBKM, TOJAIOMIEH BOJY HCTHIPEM
notpebutenam - A, B, C u D—c pacxogamu: Q4 = 10 wc; Qg = 15 n/c;
Qc=12n/c; Op=13 n/c.

Paccumrars muamerpsl TpyO Ha KaX(IOM Y4acTKe [pW YCHOBHMH, HYTO
SKCILTYATALHOHHAT CKOPOCTh Uy < 1,2 M/c. OnpenenuTh NokaszaHue MaHOMETpa,
YCTAHOBJIEHHOTO [IOCHE HAcocd, €Cii OCTaTOuYHble (CRODOMHBIE) HATNOPHl Y
norpebutencii mokabl 06T Be MeHee 10 M (Ao = 10 m). Jlnuubl y9acTKoB
cery: [, =500 M3 1, = 400 m; I3 = 600 m; I, = 300 w; Is =340 m.

Tlotepu HANOpa B MECTHBIX COUPOTHBICHWAX MPHHATL paBHbiMu 10 % ot
MOTeph HANopa Iio JJIUHE.

IToCTpOUTE B aKCOHOMETPHH NHE30METPHUECKYHO IMHHKD, ITOKA3aTh JOPY
MOTeps Haopa.
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3agauya 5.16. Os Op

M3 pojonanopHoit OammHn A ¢ OTMETKOH ypoBHS ropusoHTa Bozbl 20,0 M
Boja noxaércs norpeburensiM B u C ¢ pacxomamu: QO = 15,0 n/c; Oc = 10,0 a/c
o TpySam: d; = 150 My, 1, = 500 m; &, = 125 MM, [ = 400 M (puc. 5.16).

Onpejenurs OTMETKH B IyHKTaXx B v C, Ha ypoBHE KOTOpPEIX OyayT
ofecredensl  3afaHHble  pacXoibl. IIOCTPOHTE [BE3OMETPHYECKYIO JIHHUIO,
TOKa3aTh JMMIOpY NoTeps Haropa. TpyOsl BogonpoBoaHsie HopMmaneHbie. lorepn
HAIOpa B MECTHEIX CONPOTHBACHHUSX NIPUHATEL PABHBIME 5 % OT NOTEPS [10 JITHHE.
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3agaua 5.17.

13 Bogonanoproro 6aka ¢ H30BITOYHBIM JaBACHUEM HA TOBEPXHOCTH (Dyan)
no TpEM [IOCHEAOBATENLHO COSAHMHEHHBIM TpyOam Boja NONA&TCA TpEM
norpeburensm - B,C u D (cMm. puc.5.17). ¢ pacxomamm: Qp = 13,0 n/c;
Oc = 12,0 a/c; Op = 10,0 n/c. V nortpeGutesns D NPUHATL BBHIXOA BOJBI B
atMocdepy. :

JuameTpsl U AIUHE ygacTKos ceta: dp = 200 mm, /| = 600 M; db = 150 mm,
h =450 m; d3 = 125 MM, I3 = 400 M. Helicreyronuii nanop H = 6,5 M cuutars
ITOCTOSIHHBIM.

Onpenemurs, KakuM JO/DKHO GBITH U3OBITOYHOE JABNEHNE HA TIOBEPXHOCTH
BOMBI B 0ake (pua) Ana obecriewennst pacxofos motpebuteneit. [Tocrpouts
MbE30METPHYECKYIO THHHIO C yKa3aHUeM Nhe30MeTPHYECKHX Haropos Hg u He B
nyHkrax B v C, 10Ka3aTs 3I0py NOTeph HaTopa.

Tpy6nl BORONIPOBOAHEIE HOPMaNbHEIE. MeCTHbIE HOTEPH NPHHATL PABHBIMH
10 % ot noteps no IHHE.
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3anaua 5.18. B

13 soponanopsoro 6aka A Boza 10 cucreme Tpys IMOCTYIAET MOTPEeOHTETIO
D. Otmerka ropusoHTa BOAR B 0ake rmocrosHHas, pasuas 18,0 m. Ha yuactke BC
TpyOBI 3aKonbitoBaHsl (pHc. 5,18).

JraMerps! U AIUHBL yYacTKoB ceTu: di = 150 mm, ;= 400 M; dhr = 125 M,
I, = 450 m; d5 = 200 MM, /3 = 500 M. TpyOnl BOXOIPOBOIHEIE HOpMayibHBIE. Pacxon
BOJIBI Ha BTOopoM yuactke (O, = 13,0 xi/c.

OnpeaenuTs pacxod Boabl Ha TpeTheM yuactke (O3 = Op) B OCTATOYHEIH
Hanop y norpedurens D (4, ). [lorepn nanopa Ha y4yacTke AB HE YUUTBIBATE.

MecTHble NOTEpY HANoOpa IPHHATE PABHEIMHE 5 % OT IoTeps no JIHHE.
TlocTpoHTh NEE30OMETPHUYUECKYIO MTUHHIO H STIOPY NOTEPH HANOPA.

fIte

TA— -
£
= p
L
DT 100
T TA rBf/f i T SR T C{// P
ey

\ d I S & b

& I, Pc. 5.18




3apaua 5.19.
Hacocom Boma mogaercst nsym notpedutensim 4 u C ¢ pacxomamu: Q4 = 17,0 n1/c
u Oc =21,0 n/c mo cucteme TpyOOIPOBOJOB C MapaJIeIbHBIM COCIUHCHHEM TPYO Ha
yuacTtke AB (puc. 5.19), ynoxkeHHbIX Ha OHOM ropu3oHTe. [lokazaHre MaHOMeETpa B y371€
B cocTtaBnsieT pyau = 1,9 ar.
Juametpsl u 1auHbI TpyOonpoBoaoB: /; =400 m; d> = 125 mm, L =350 m;  ds=
100 MM, =300 M; dy= 125 mm, 4 = 430 m; [s = 450 m.
[TogoOpaTh AramMeTphbl TPyO HA TIEPBOM M MATOM YYacCTKaX CHUCTEMHI (d) U ds) ipu
YCJIOBHH, YTO IKCIUTyaTAIMOHHASI CKOPOCTh B TPYOAX Usyen < 1,2 M/C.
Omnpenenutsb BbICOTY oabEMA Boibl y moTpedutens C (H,) 1 moka3aHue MaHOMETpa
M (Puan), YCTAHOBIEHHOT'O MOCJIE HAcOCA.
TpyOb1 BogonpoBogHbIe HOpMabHbIE. [loTepu Hamopa B MECTHBIX COMPOTUBICHUSAX
NpUHATH paBHbIMU 10 % OT nmoTeps Hanopa no JJIMHE.
[TocTpouTh MbE30METPUUYECKYIO JIMHUIO U SMIOPY NOTEPh HATIOPA .
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3apaua 5.20

PacnpenenurenbHas BOJONPOBOIHASI CHCTEMA, MPEACTaBICHHAs B IJIaHE HA PUC.
5.20, coCTOUT U3 HACOCHOM YCTAaHOBKH, MOJIAFOIIEH BOTY YETHIPEM MOTPEOUTENSIM - A, B,
Culb.

JlnameTphl U JUIMHBI y9acTKOB cUCTEMBI: d; = 250 MM, [;= 500 m; d» = 200 mm, [, =
435 m;ds = 150 mm, /3 =600 M; dy = 125 mm, [ 4 =300 m d5 = 125 mm, [/ 5 =350 M.

[TokazaHue MaHOMETpa, YCTAHOBJIICHHOTO IOCJIE HACOCA, Pyan = 2,2 aT.

OnpenenuTs pacxoAbl BOAbI KaXKJIOTO MOTPEOUTENISI, €CIM IMbe30METPUUECKUE
Hanopsl B y3J10BbIX Toukax A u K: Hy = 19,0 m; Hx = 17,0 M; ocTaToYHbIE HANIOPHI Y
norpedureneii - B, C u D: hoerp= 14,5 M; hoere =13,0 M; hoerp = 12,0 M.

[ToTepu Hamopa B MECTHBIX CONPOTUBIICHUSIX NPHUHATH paBHbIMU 10 % oT moTeph
Haropa mno jyuHe. [lokazaTe pacmpenesieHre Mbe30METPUUECKOTO Hamopa U S0Py
MOTEPh HAIlOpa B aKCOHOMETPHH.
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Tpu notpedutens - A, B u C - cHaOGkaloTCsl BOJIOM M3 BOJOHAIIOPHOM OalliHu 10
cucteMe TpyO, YI0KEHHBIX Ha OJJHOM ropusonte . [lorpedurento 4 oTBOAUTCS pacxon
04 =12,0 n/c; motpedbutento B - Oz = 17,0 ii/c. Ha yuactke Mex 1y moTpedutensimu A u
B TpyObl 3aK0/bIIOBaHbI, B y3J1aX OTBOJIa BOABI BbIBEJIEHB MaHOMETPhl M| 1 M, (puc.
5.21). Ilokazanue BTOPOTO MAHOMETPA Pyan2 = 2,2 aT.

JlnamMeTphl U JJIMHBI YYacCTKOB TPyOonpoBooB: d; = 250 mm, /;= 500 m; d> = 200
MM, [, =550 m; d5 = 150 mm, /3 =440 m; ds = 150 MM, [ 4 = 600 Mm.

OnpenenuTs pacxoj] BOJbI, MOCTYMAIONIEH OT BOJOHANOPHOM OamHu (Q), pacxon
notpeoutenst C (Qc¢), NMOKazaHWE IEePBOr0 MAHOMETPA (Pyani), @ TAKKE OTMETKY
rOpU30HTA BOABI B HAanOpHOU OatHe (Hepammm)-

Otmetka notpedutens C paBHa 3,0 M, octatrouHbiii Hanop y notpedutens C Aoer>
10,0 m.

TpyObl BOJONPOBOIHBIE HOPMAJIbHBIE, IOTEPHU HAIOPA B MECTHBIX COMPOTHUBIICHUSIX
npuHATH paBHbIMU 10 % OT motepp Hamopa no JJIMHE.

[TocTpouTh MbE30METPUUYECKYIO JTMHUIO U SMIOPY MOTEPh HANopa.
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3apaua 5.22.

Hacoc nomaet Bogy no cucteMe TpyOOIpOBOJIOB ¢ NapaJljiedbHbIM COEIMHEHUEM
Tpy0 Ha yuactke AB (puc. 5.22), yn0oXKeHHbIX Ha OJTHOM FOpPU30HTE. Npu pacxojae O =37
n/c neym notpeourensm A u C. Pacxon motpebutenss A cocramier Q4 = 16,0 n/c.
[ToxazaHue MaHOMETPA MOCJIE HACOCA COOTBETCTBYET Pyan = 2,44T.

JuameTpsl u AuHbI TpyoonpoBooB: d;=200 MM, [} =450 m; dr = 125 MM,
I, =380 m; d5= 100 mm, 5= 320 m; dy= 125 mm, I, =470 m; [5 = 450 m.

Onpenenuth pacxon mnorpedbutenss C u nogoOpaTe nuaMmeTrp TpyObl HA MSATOM
y4acTKe MPHU YCIOBHUH, YTO IKCIUTyaTAlIMOHHAS! CKOPOCTb B TPYOAX Vsren < 1,2 M/C.
Haiitu nokazanune manoMeTpa M| (Pyan1), YCTAHOBJIEHHOTO B Y3JI€ B, U BBICOTY OAbEMA
BojbI Yy moTpeduTtens C (He).

TpyOs1 BogonpoBoaHbIe HOpMalbHBIE. [loTepu Hamopa B MECTHBIX CONPOTUBIICHUSAX
npuHATH paBHbIMU 10 % OT moTepp Hamopa no AJIMHE.

THacoc 22 A 277 777 777 T2 7 777N T A7

L an A\ % b B dsls
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Qﬁ/\ Puc 5.22
dy la

3agaua 5.23

Tpu norpeburens - A,B u C - cHadaroTcs BOAOH U3 BOJOHANOPHOH HaliHy
C NOCTOSHHBIM JeHCTByIOIIMM HanopoMm H = 24 m. Pacxoas! notpebureneii:
Q4 = 10,0 Wec; Qp = 12,0 n/c; Qe = 35,0 a/c. TpyOonposoasas cucreMa BKIIOYAET
napajuiesibHoe coequuenue Tpyo na yyactke AB (puc. 5.23)

JuameTpsl 1 mnHHE Tpy6orposonos: di = 250 MM, [; = 500 m; &h = 200 M,
I =400 M; o3 = 150 MM, L = 550 m; dy = 200 MM, [, = 700 m. TpyObi
BOJIOIIPOBOJIHBIE HOPM&NbHEIE.

OnpenendTh NPONYCKHYKH croco0HOCTh BTOporo ((J;) ¥ tperbero ((J;)

Y9aCTKOB, & TaKXKe OCTATOUHbIA Hanop y rorpebutenst C (A, . )-

Iotepu Harmopa B MECTHBIX CONPOTHBIIEHHAX HPUHATE paBHBMH 10 % oT
IOTeps HAopa MO IHHE. [IOCTPOWTH MBE30METPHYECKYIO JTHHHIO H 3INOpY
TIOTeph HATIopa.
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3apaua 5.24.

W3 BogonarnopHoit 6airHu 4 ¢ oTMeTxoH ropuzoHTa Boasl 4 = 24,0 M Bona
moxaérca B HAIOPHBIA 02k B ¢ oTMeTKoll ropusonTa Bogsl Hy = 12,0 m. Cucrema
TpyGONPOBOAOB MMEET 3aKONbIOBaHHbIH ydacTok CD. B y3nax passersiienus C u
D presensl ManoMeTpsl My u M; (puc. 5.24). TumaMeTphl H JIHHB y4acTKOB
Tpy6onposonos: & = 200 MM, Iy = 450 M; d> = 150 M, [, = 400 M; d5 = 125 Mm,
I3 =360 M; dy= 150 M, /, = 300 M. TpyOs1 nponoxeHs! Ha OJHOM TOPH3OHTE.

Onpeaenuts pacxol 8ol B cucteMe ((J), a TakKe pacupelelcHue pacxona
B HapaJUIenbHEBIX vaacTkax (O v O5). PaccumTaTh MOKa3aHusi MAHOMETPOR Dyayi U
Puaz- IpyOBl BOHONPOBOJHBIE HOpMalbHBle. IloTepm Hamopa B MECTHBIX
COMPOTUBINIEHMAX cocTariioT 10 % oT noteps Hamopa 1o JIuHe.

TToCTPOUTL NBE30METPUYECKYIO TMHUIO H 3MI0PY NOTEPh HAopa.
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3anaua 5.25.

HryMm notpeburensam A u B ¢ pacxonamu (0= 12,0 n/c u Og= 14,0 n/c Bona
oAaéTcs OT HACOCHOM YCTAHOBKM II0 CHCTEME C NapaUIeIBHBIM COCOUHEHHUEM
Tpy6 (cMm. puc. 5.25).

JJIMHB! ¥ AMaMeTpsl y4acTKOB TpyOonpoBoxos: d; = 100 mm, [, = 500 M;
dr =125 MM, L=550M; d3 =125 MM, =700 m.

Omnpegenuts npomyckHyio crnocobnoctt nepeoro ((J;) u Broporo ((s)
MapajenbHBIX YYacTKOB TPyO, a Takke BHICOTY NoAbEMa BOAR! Y NnoTpedurens B
(Hp), ecnv NOKazaHHe MaHOMETPA, YCTAHOBIIEHHOTO HOCTE HACOCA, Pyay = 3,9 aT.

TpyOsl BOmOMpPOBOAHBIE HOpPMalbHEIE. [lOTepH HaoOpa B MECTHEIX
CONPOTHUBIICHUAX IIPUHATE PABHEIME 5 % OT NOTEph HANOPA MO [AJIHHE.

B BepTUKansHOH IUIOCKOCTH dYepTeka IOCTPOMTH HbE30METPHYECKYIO

JIHHMIO ¥ DIOPY TOTEPh HANOPA.
B
f} NG,

VA S A IV Yy R

AL )
/\Q d} E.‘*

#

Puc. 5.25.
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Jlabopamopnasn paboma Ne 1

DrcnepUMeHTANBHOE H3Y4YeHHe ypaBrerns bepuyum

Vpasnenne BepHysui — OIHO W3 OCHOBHBIX YPaBHEHHH MNPHKIAHON

Prapoaiavuin. Cero noMotbIo- peliaeTes 1MHPOKHH KPYT HHKEHEPHBIX

st Hpasmm efermms Muorux npubopos /Ut W3MEPEHHS CKOPOCTH H
(AU TR HHYTORn MMIKOU T OoCciionan Hi HCTIOUIHIOBAHNAH _\}1illill(*|'iﬂil
B piny i

I i e ypasienie bepiuy o Henoasiyeres Tpéx BUIoB:
- DO RO AR PO Crpy B QIO AKH/IKOCTH,
. LA S IEMEHTIPHON CTPYIKN BSKOR JKHJIKOCTH,
VB HOTORE PeibHON (BA3KOI ) AKHIKOCTH.

IO KIDICIOLO TOCIC/IYIONIETO ypaBHeHus GazupyeTcs Ha npeapiayiieM. B
10 JKC BPEMs KJK/l0€ YPaBHEHHE HMEET CaMOUTOATEILHOE 3HAUEHUE M CBOH
KpyI 3a/ia4, peillaeMBbIX C €ro MOMOIIBIO.

1.1.TeopeTnueckne MOJIOKCHUN

VpapHeHue bBepHymiH - VPaBHCHHC  JIBHMKCHHE  JKHAKOCTH,
VCTaHaBIMBawIICe CBA3b MEXKAY JIABJICHHEM, CKOPOCTLIO H IMOJIOKCHHACM
CEUCHHA MOTOKA WM, HHAYEe, MEHCLY YACALHON KHHeTHICCKOH W yAelbHON

TOTEHIHAIBHOM SHEPrUeii:

® Ui DIIEMEHTapHON CTPYHKH e IHON AIKoCTH
: 2
2 PL. Y 20 M 4 | (1.1)
pe 2 2

® U OJIEMETTAPHON CTPYIIKN B RO aikociu

¥

| d
‘l ) | " " l'.' | “.' | ht H (1.2)
L) e 28

® I MOTOKA PeaibHOM (BA3KOM) HUAKOCTH

2 2
Pt Py 212+l.’.z...+‘¥1‘.‘i_=___+hwh2- (1.3)
pg  2g Pg 2¢

Mupaexcel 1 ¥ 2 cOOTBETCTBYIOT HOMEpAM CEYEHHH MOTOKA, PacilOIOKEHHBIX

zy +

110 XOAY JIBMIKEHHA XKHIKOCTH.

B ypaBHenusx npuHATH 0003HAUCHHUS:

Z — PAaccTOAHWe 10 BEPTHKAIM OT [UIOCKOCTH CPaBHEHMA [0 LEHTpa
IKHMBOTO CCHECHHA, M;

p — abconoTHOe aBIeHHE B LieHTpe ceueHud, [la;

P - MIOTHOCTh XHAKOCTH, Kr/m;

g - YCKOpeHue cBoDOTHOrO na/IeHus, m/c?;

U - JICHCTBUTE/NIbHAS CKOPOCTh B CeYeHuu CHPYiKU WM B MoYKe
ceHeHun TI0TOKa, M/c;

V - Cpe/iHsis CKOPOCTh B CEYEHHM IOTOKA, M/C;

« - koahduument Kopuonuca;

h'.., h, — moTepu 3HEpPrHH (Hamopa) DPY ABMWKEHWM €IUHHLIbL Beca
IKMIKOCTH MENCTY BYMS CeUeHMAMU CTPYHKH ¥ MOTOKA.

1.1.1. Dmueprermueckas HHTepHperanus ypasnenns bepuyin

Bce csiaraembie ypaBHeHHs BepHy/UIM BHIpOKAIOT YHEPreTHUSCKHE
XapaKTePUCTHKH HKUIKOCTH, & HMCHHO yoe/tbiote ( T.e. COOTBETCTBYIOIIUE
eouHue 8eca KUIKOCTH) JHEPIrUu:

Z — yoeasHaA ROMEHWUATbHAA IHEP2UR ROTONCEHUA,

P - yoensran nomenyuaIbHAR IREPZUA OACTICHUA;

Pg
2 2
w: : OV . poeabHas KUHEMUYeCKan IHePpeun JIBHKYIICHCH IKUAKOCTH;
2g 2g '
2
24 P OV - ypoersuan mexanuyeckan (noanan) InepzuA.
pg  2g



Jlns udearsrodi KUAKOCTH YASIbHAS MEXAHWYECKas DHEPrus OCTacTCs
NOCTOSHHOM BO BCEX CeueHHAX OIHOI M TOM :Ke D/EMEHTapHOI CTPYHKK, B3ATHIX
no ee jiuue, T.e. ypasHeHue bepHymiu (1.1) Boipaxaer zaxon coxpamenun
Inepzuu.

JIBMsKEHUE @AIKON JKUIKOCTH BbI3bIBAEeT 0043aTeNIbHOC MOSBICHHE
KACATC/IBHBIX uanpsr}xel-lnﬁ B COOTBETCTBMHM C 33aKOHOM BABKOIO TpPEeHHA.
Pabora  kacaTe/bHbIX  HANPAKEHWH NPHBOAMT K MEPEXOAy  4actd
MEXAHHYUCCKOIT YHCPIMl B TEIUIO, KOTOPOe pacceHBaeTcs 10 BCeMy O0BeMY

AAKOCTH W Tepseres GesposspatHo. [Tootomy B ypasnenue bepuymnu (1.2)
RBOATCH Aonomensintii wien 'y, YMRTHIBAIONIHE 3aTPaThl SHEPrUM
M URPORO T MOACLY JUBYMA CCHCHUAMK CTPYHKR,

FIoiom mianon T KOHEHIBX PINMEPOR TCOPETHYECKH TPE/ICTABNAETCS
BRI COMORY TTHOC T DRCHHC e OO MHOKEC TR YWIEMCHTAPHBLIX CTPYEK. H,
POPOROIN 00 CIPY I K LeIoMY  TIOTOKY  AIKOCTH, DHEPIUIO  CTPYEK,
BRCUIMIMN B cesenne  notoka,  ckiasismor, Hpu  orom  yaensHas
PO T P U OTOKR KHIKOCTH ¢ YCHMAaHOB8UBHINMCA
PASHOMEPHMM  INDKCHACM  BLIDIJKACTCH  TAK KE, Kak W ais CTpyHKw,
BOSEAC T CHPARC/UIMBOCTH YIS JAHHOro  BHAA  JBHJKCHHSA

IHAPOCTATHYECKOTO  3aKOHA  PacHpeie/ieHUs JaBICHMA: UL PceX ToYeK
OHOTO M TOro xe ceyends z+ p/(pg) = const.

Ilpu onpejeneHuM KUHETHYECKOH OJHEPrUM B CEUEHHMM I[IOTOKA
HeOOXO/MMO  YYHTHIBATH 3aKOH PACHpe/e/ieHHs CKOPOCTH 010 KHBOMY
CEUSHHIO, KOTOPHIEH BechbMa CIIOKEH U 3aBUCHUT OT pexuma TedeHus. Iosromy
/Ul NPaKTHYeCKHX pacueToB NpPW PEINEHUH OOHOMEPHBIX 33]a4 BBOJAT
NOHATHE CpelJHeHd CKOPOCTH, II0 KOTOPOHM M ONpe/IeniT YASIbHYIO
KHHETHYECKYIO BHEPTHIo B CeucHUM motoka. CpedHsasn cxepocms — 310
CKOpOCTD, IIOCTOSHHAs BO BCEX TOYKAX CEUCHWs. IIPU KOTOpOH pacxon
OCTAETCH TAKUM JK€, KaK NpH AeHCTBUTE/ILHOM pacripe/ie/ieHHy CKopocTeil B
TOYKAX CCUEHH!

v=0Q/w, (1.4)

rae Q — pacxo/1 HKHIKOCTH;
0 — UIOIAAbL dKHBOI'O CCUCHHA NOTOKA.

IMpu onpeeneHn KHHETUHECKOH SHEPTHH M0 CPEIHEH CKOPOCTH MOABIIAETCS
ouubKa, KOTOPYIO YCTPAHSIOT BBeJeHHeM Kod(MOHIMEHTa ¢, Ha3bIBAEMbIM
koodpuumenrom Kopuosmca (k03pPHIMEHTOM KOPPEISLMH KHUHETHYECKOH
JHEPIMM) M YYHTHIBAIOIIMM  HEPaBHOMEPHOCThL  paclipeje/ieHui
JAeHicTBuTenbHOM ckopoctu. Torpa yaenbHas KuHETHYECKas DHEprus Ajd
MOTOKA UMEET BHI: ocv2!2g

Vpaeuenue bepHyuin Ui nomoka Bs3koil JKUIKOCTH — 5TO ypaBHEHHE
Oananca yoeabHoNl Inepzuu TPH JABUKCHHM JKHIKOCTH MeXAy [ABYMs
CEUEHHAMHM, 3allMCAHHOEe HA OCHOBE 3aKOHA COXPAaHCHWA DJHEPrHM, IA€
3aTpaThl YAE/IbHOH MEXaHMYECKOH JHEprHH, BbI3BAHHBIC BA3KHM TPCHHEM,
YYTEeHbI ClIAraeMbiM h“1 -

1.1.2. leomerpuyeckas HETEpOpeTans ypapHennsa bepayau
Bcee ciiaraemple, Bxoslue B ypaBHeHHe bepHyniu, uMeor

Pa3sMEpHOCT* WTHHBI M XAPAKTePH3YIOT CJIeYIOUIHUE BbICOThI (WIH HAIIOPHL):

®  Z - 20MEMPUYECKAA GbICOMA (2COMeMPUYEcKUil HANOP) - BBICOTA
NOJMKEHHS LEHTPA CEUYEHHA, KOTOpas OTCHMTHIBACTCS [0 BepTUKAIM OT
BLIGPAHHOI TOPH3OHTANILHOH MIOCKOCH CPABHEH U,

° P - neezomempuueckan gvicoma (Nbe3omempuieckuil Hanop),
Pg

onpeaeaecres c TIOMOILILEO nbe30METpa, YCTAHOBJICHHOIO B
paccMaTpHBaeMOM CCUCHHH MOTOKA,

.« av’ — [ - CKopocmHoi Hanop (W BbICOTA CKOPOCTHOrO HAMOPA).
zg CK

Cymma FCOMETPHYECKOIO KW [bE3OMETPHHCCKOTO  HAnmopoB

Ha3bIBACTCA zudpucmamuuecxm HAnRepom.

z+ P =H_- (1.5)
pg




lMiapocTaTiyecKuii ¥ CKOPOCTHOH HAIOpBl B CyMME COCTABJISIOT HOIHBILH
Hanop: H=H,+H, =z+ L (1.6)
P 2g

I'eoMeTprueckas MHTEPTIPETAINS ClIAraeMbiX ypaBHeHUs o0yC/IOBlIeHa
HX OKCHEPUMCHTAIBHBIM  ONPEJICIICHHEM, KOTOPpOE MOACHACTCH pHC. L1
OrcumibiBas VIS CCUEHHS TeOMETpUYECKUii Z W nbesomeTpudeckuii p/(pg)
HANOPLL 10 OJHOI  IKade ¢ HyJaeM, paclioJIOAKEHHBLIM Ha IUIOCKOCTH
cpannenus 0-0, 1o ypoBHIO BOJIHI B TEE3OMETPE Cpasy MNojiy4yacM BETHYHHY
cmamuneckore nanopa H,.

Honwts wanop How mouke cevenus, HAMPUMED, B €10 UEHTPE, MOKET

Ontin onpeaeien mpyokoa Humo. "o crekisinias TpyOka, OAUH KOHeIL
(Hounk) koropolt sy oot yorom 90% 1 yeranonieH HaBeTpedy MOTOKY
(one pie LoDy o ypaspier oo Bepuyuin MOKHO HOIYYUTh, 4TO TPY6-

mpyb6ra Ilumo

nvesomemp . =

{ 2¢

0 HIOCKOCHb CPAGHEH UA 0

Puc.1.1. PxcnepuMenTaIbHOE ONpeaeeHHe CTaTHIECKOTO,
[IOJIHOTO M CKOPOCTHOI'O HANOPOB

ka Iluto onpejenser Besmuuny moaHoro Hanopa H., a pasHocTs nokasaHuH
TpyOk# TIHTO M NBE30METpPa COOTBETCTBYET BE/IUYKMHE CKOPOCTHOrO Hanopa
B JIAHHOH TOYKE CeYeHUs
i (1.7
zg CK
Ha 310M 0CHOBAHO onpeieeHue AeHCTBUTENbHON CKOPOCTH U B M0Y-
Ke fl0TOKa, B KOTOpOil pacmosiaraeTcs HOCHK TpyOku ITuro:

u=.[2gH,, . (1.8)

1.1.3. Jmarpamma ypaeHenus bepry/Lid, ee HoCTpoeHHE H AHAIN3

[Ipy ABMIKEHHMH MOTOKA XUIKOCTH B TpyOe MepeMeHHOro CedeHHs ¢

HIMCHEHHEM [JHaAMETPa HMEIOT MECTO:

e  [epepacTpesic/IeHus BHAOB MEXaHUYECKOH SHepruu (Hanopoe);

®  3aTpaThl SHEPrHH Ha MPCOAOICHUE IHAPABIHYECKHX CONPOTHBIICHUH.
)10 OTpaKAETCA C NOMOMBI) THArPAMMBL

I'padmueckoe uzobpaskenHe HAMOPOB B CEYCHMAX, B3ATHIX MO JIMHE
NOTOKA W CBA3AHHLIX ypaBHeHuem BepHy/UIH, HA3bIBAIOT JuaAZpaMMON ypas-
HEeHIA.

[MocTpoesue quarpaMMbl JUis TpeX ceveHHH TpyOOIpoBoJa paccMoT-
peHo Ha puc. 1.2,

Ha tpyGomposoae Hameuernl ceweHus 1-1, 2-2, 3-3 ¢ pasin4HbIMH
auamerpamu dy, dz, d;. B ceveHuax ycTaHOB/IEHbI [IbE30METPBE, 10 KOTOPBIM
B KKIOM CEYEHHH omnpesenserca craTuueckuit Harnop. Ha cxeme Tpy6ormnpo-
BO/IA B IPHHATOM MaciuTale /IS KaykA0ro ceUeHUs OT BBIOpaHHOM FOpH3OH-
ranbHON ocKocTH cpaBieHust 0-0 OTKIALIBACTCA BETMUMHA CTATHYECKOIO
naropa He, B KOTOPYIO BXOAAT IEOMETPHYESCKNH Z H NbE3OMETPHHECKHME
p/(pg) Hanopsl.

Jlunusg, coepuHAmAd 3HAYCHUS CTATHHYECKHX HATIOPOB B CEYEHMSIX M0
UIMHE [0TOKA, HA3bIBACTCH NbE3OMEMPUYEcKod Aunueli. Jta JTHHAA Ha-
1 /18/1HO TIOKA3EIBACT W3MEHEHMWA /AB/JISHHUS B CCUSHHAX, BbI3BAHHBIC UIMCHC-



HuAMH HX pasmepos. [pu niepexose ot Gombuiero cevenust -1 k MeHbIieMy
2-2 naBieHne najgaet, k GonbireMy 3-3 - BHOBb BO3pAacTaeT, T1.e., MbE30MeT-
pudeckast IMHHA 11 TpyOOIpPOBOAa MEPEMEHHOIO CEUEHMS 10 XOAY JIBHMKE-
HUSA JKHAKOCTH MOMKET KaK OIYCKAThCs, TAK H NMOJIHAMATLCA. 3aTeM B KawIoM
CEYEHHH DACCUMTHIBACTCS CpPEeiHAd CKOPOCTE V. M CKOPOCTHON Harop
av’/(2g). Tlo ycnosuio Hepas3phiBHOCTH MOTOKA CKOPOCTHOH HAnop B ceue-
HHH 2-2 Go/blIe CKOPOCTHOTO Haropa B cedeHWd -1, T.e. 4acTb MOTEHLH-
atbHOM IHEPIUHM KUAKOCTH npeobpasyeTcs B KMHETHYECKYIO. JTO MOATBEp-
JKACHO Ha auarpamme (cM. puc. 1.2) naneHueM neesomerpudeckoil nunnu. Y,
naoGopor, npu nepexojie Kk Oonblliemy cedyeHHIo 3-3 CKOPOCTHOH Hariop
YMCHBLIACTCA. JIABIICHHE BO3PACTACT. ”h(:"lOMCTpIrI‘iCCKEIFI JHHHA NMOJHUMAaeT-
cH.

CrnaapiBas cratuyeckuii nanop He, ¢ paccumtaHHBIM CKOPOCTHBIM
HaropoM uvzi(Zg). B Kay{/IOM CCHEHMH ONpele/isioT nonHei Hanop H.

Jlunus wavansnozo nanopa Injopa nomeps HAROPA
1 Mg T | T
vy W ek :".“" "
2 Hanopa
g (13"% A
2y
El. nuﬂlm
H, PE Ps 1
- 5 Pg H,
=T i
n ¥ 5] .
0 HIOCKOCHIL CPAGHEH A

Puc.1.2. inarpamma ypassenus bepryiuin /s notoka
BA3KOH JKHIKOCTH
10

Jlunms, coeanHsionlas Ha AUarpaMMe 3HAUEHHS TOJHBIX HAMOPOB B
CeUeHMAX 110 JJIHHE [I0TOKA, HA3LIBACTCA JIUNNEN ROIHOZ0 HANOPA Wil U-
nueil noanol yoeasnoil snepzuu. T1ojHbIH HANop B CEYCHHAX MOTOKA HE-
TIPEPHIBHO YMEHBIIACTCA HA BEJIMUHHY HOmeps Hanopa (HANopa, 3aTpaucH-
HOFO Ha NPEOIONEHME TMAPABIHYECKUX CONPOTHBIICHHI), NMOITOMY AWHUA
Nn0H020 HAROPa OGA3ATEILHO HOHUNICAEMCA TIO X0y JBIKCHHS HUIKOCTH.

[Tposes rOPU3OHTATLHYIO TMHHIO HA YPOBHE MONHOIC HANopa B nep-
goM ceuenuu (MHMIO HAYATPHOTO HANOPA), MOJYHAIOT Ha JMarpamme 00-
JIACTh, HA3BIBAEMYIO IMIOPOIl ROMEPD HANOPA, 3aIUTPHXOBAHHYIO BEPTHKATb-
HBIMJ LITPHXOBBIMH JIMHHAME. FIX BBICOTA COOTBETCTBYET PA3SHOCTAM MOJIHO-
ro Haropa B cedenud 1-1 1 B ;11060M MOCJIEAYIOMIEM CEUCHUH, U NOKa3bIBACT
MOTEPH HANOpa B MHAPABIMUECKUX COMPOTHBIICHHAX OT Hauaia JABHIKECHHA 110

paccMarpHBaEMOrO CCHEHHU.
1.2. Bumoasenne jaGoparopuoii pa6oTs

1.2.1. Iiean saGopaToproii padors

OcHOBHAs LIGJTb - HAYUUTHCS OpeJeNsTh 1apaMeTpbl, BXOALIUC B
ypaeHenue bepryuu:

e Ha HANOPHOM TpyOONPOBOJE NEPEMEHHOr0o CEYeHHA HPOCICAUTD [0
npubopaM Hepexosl NOTEHHATBHON SHEPrHH B KHHETHUCCKYIO U obparHo (npH
HIMEHEHHUU Pa3Mepa cedeHuid) B COOTBETCTBHH C ypasHeHneM bepuy:iim,

® 110 ONbITHBLIM AAHHBIM MOCTPOMTD AWArpaMMy ypasHeHusi bepHyJm, a
UMEHHO, MbE3OMETPHYECKYIO JIHHHUIO, JIHHHUIO TOJIHOIO Harnopa M 3Mmopy [no-
Tephb HANIOPA;

® [IPOAHATM3HPOBATL NOCTPOSHHYIO AHArpaMMY:

® U5 yKa3aHHBIX CeYCHHI ONPEe/MTE CKOPOCTHOH HATIOP C NOMOILLIO
TpyGku [IuTo M nbe3omerpa, paccHuTaTh MAKCHMANLHYIO CKOPOCTh B Ceve-
HHH M CPABHHTH €€ CO Cpe/IHell CKOPOCTHIO NOTOKA B JAHHOM CEHEHHH.

11
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1.2.2. Onncanue ;JafoparopHoii ycTanOBKH

OmnbiTHas yctanoska (puc. 1.3, 8) coctont M3 HaropHoro Gaka, Ha-
KJIOHHO PacTIONOKeHHOH TPYObl EPEeMEHHOr0 CEYEHUA N MEPHOM EMKOCTH. B
HANOpHBIil 6ak WIS MOICpIKaHus TOCTOSHHONO HAlopa BO BpeM: lposeae-
HES ONbITA MOYKET TMOJABATHCA BOJA C MOMOIIBIO HOANMTOUHON TpyOnl U3
CHCTEMB! BOJOCHAGKEHUS HITH © TIOMOLIbIO Hacoca u3 3ymnda. Tpyda mepe-
MEHHOTO CeueHMs CHAOMkKeHa Pery/MpYIOLIHM BEHTIWISM U MPOOKOBBIM Kpa-
HOM /Uts o0ecneyeHms yCTAHORHBIIETOCS JIBH/KEHHA TIPH MPOBEASHUH OlIbITA.

PaGounii y4yacToK TPYObl pacnoniokKeH Ha CTEH/IE H BbITOJIHEH H3 Opr-
crexia. Ha creume ofosmauena miaockocms cpagienun, npunsrtas 3a «0»
IKAJbL, X BBITOTHEHA IPaXyHPOBKA MO BEPTUKAIH (LEHA JeICHUS — 1 em).

Mo jutmHe paGo4ero ydacTka TPYObI Uis BBINOTHEHHA nabopaTopHoi
pa6oTsl BoIOpaHb! 19 XapakTepHBIX CEYCHHH, OTPAKAIOWIMX BCC H3MCHCHHA
ee KOH(Urypallii W OTBEHAIOUIHX Le 1AM paboTel. B KaiIOM TAKOM CeUeHHH
BBIBEACHBI ITYLEPBl /15 NPHCOSAMHCHUS K NBE3OMETPHUCCKUM TpyOKaM M
jutst yetasoBkn Tov6ok ITuto (B cevennax 1, 2,4, 7, 11 15, 19).

Ha yuactke TpyObi o1 13 10 19 ceuenus MMEIOTCS IITYIEPhI [UTs otbopa
JUAKOCTH MO MyTH ClieioBaHus. IT0 — [yTEBOH pacxon Quyr. [ onpesterie-
HMS €ro BeUYMHBI IPE/IHA3HAYEHA MEPHas eMKOCTh — 0ak, KOTOpbIH nveet
rpagyupoBKy ¢ LEHOM JCICHHS 5000 cm’.Ha TpyOGe 3a pabounm y4acTkoM yc-
TAHOBJIEH PACXOJOMEP — MEXAHHYECKHH CUCTUMK KOM4eCTBa TIPOTEKAIOLISH
suakocTd. OH npe/IHasHAYEH U1 H3MEPEeHHs 00BEMA TPAaH3UTHOIO Pacxoa
Qip. T.€.. pacxo/a, KOTOPHIi NPUCYTCTBYET B TpyOe OT Hayana 10 KOHL@.

Kpome ynoMaHyThIX IPHOOPOB B paboTe HCMo/b3yI0TCs CeKyHIOMEPBI
TS OmpejiesicHus BPEMEHH 3anoMHEHHA (PUKCHPOBAHHOTO obnema BOJIBL B
MepHoM Gake U Iipu paboTe ¢ pacxoaoMepoM.

DKCTIePUMEHTabHBIC JaHHbIC BO BPEMs BbIOJIHCHHA paborsl 3aHo-
csirest B Gank ¢ TaGMLeH M CO CXeMOH YCTAHOBKH (cm. puc. 1.3). biask no
X071y 06paboTKy JKCIEPHMEHTA 3aN0/IHASTCA PACHETHLIMH JaHHBIMH 1 32TEM
Ha HeM ¢ MCIIOJIB30BAHMEM CXeMBbl TPYOONPOBO/Ia CTPOHTCS ANarpamMmma
ypaBHenus bepaynin.
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1.2.3. Topsgox BeINOIHEHAN PaboTHI

1. Ha ycraHoBKe C IOMOIIbIO MOMTMTOMHOH TpyObl, pery/iupyromero
BeHTH/IS M TPOOKOBOr0O KpaHa OOeCTieUMBAETC] YCTAHOBUBLUCECH JBHKEHHC
WHIAKOCTH (BMECTO MOANMTOYHOM TPYObI MOKET ObITh HCHONL30BAH HACOC).

2. 3areM B KadcOoM CeUCHUHM CHUMAIOTCH MOKAIAHUA NbEIOMEmpPOs W
3aHOCATCSA B MEPBYIO CTPOKY O/aHKa oTyeTa.

3. B ceuenusx, rie ycranoriacHst TpyOkn Iluto, onpejensercs pasHocnte
noxazanui mpy6oru ITumo u nvesomempa, YT0 COOTBETCTBYCT BEIUYMHE
CKOPOCTHOIO Haropa B Touke yeTaHoBku TpyOku ITuto, T.e. 1Mo oCH MOTOKA.
JaHuble 3aHOCATCA B 7-10 CTPOKY OnaHKa.

4. Ha ycraHoeke paGoraer Gpuraga U3 HECKONBKHX Uel0BeK. O0Hogpe-
MEHHO CO CHATHEM TOKa3aHHi Nbe30METPOB NPOBOANTCA ONpele/ICHUS épe-
MEHH 3anOAHEeHUA YKA3aHHo20 obbvema 800bl B MepHOM Oake W epesenu
HPOXOHCOSHUA YCMAHOBAEHHO20 00bEM TIO BOJOMEDY.

1.2.4. O6paboTka pe3y bTATOB IKCIHEPHMEHTA

1. Pacxog onpejeisiercs 00bEMHBIM METOIOM:!

Qn)'r = wuyr / tiyr s Q'rp = w1p / typs (1.9)
Q= Quyrt Qups (1.10)
rie Ways Wi, — 00bEM 1yTeBoro pacxosa u 06bEM TPaH3IUTHOTO

pacxoja, cM3;
tnyrs typ — COOTBETCTRYIOLICE BPEMH, C.
ITo npuBeaenHbiM dopMyaaM onpeaenseTcs Be/IMYNHA PAcXojia B CEYEHUX ¢
1o 13.
OnpejesieHye pacxoja B NOCJACAYIOIIHX CEYEHUAX 3aBHCHUT OT KOJIHYe-

CTBA LITYLEPOB, OTKPHITHIX BO Bpems ONbITA. PaccMOTPHM HECKOJIBKO Mpu-
MCPOB,
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OT1kpeITO 3 OC/IEHUX OTBEPCTHS.
Pacxon Q ms ceuenwit ¢l-ro nol 7-oe onpezenserca no gopmyqe (1.10), na
18-ro ceuenns - Qg = Q — Quyr/ 35 st 19-r0 - Q19= Qyp.

OTtrpblTo 4 MoC/eAHUX OTBEPCTHSL.
Pacxox Q U ceuenuit ¢l-ro ol 7-oe onpeaensercs no popmy.re (1.10),
g 18-ro cevens - Qg3 = Q — 2Quy/4; s 19-r0 - Q9= Q.

OTKPBITO 5 NOC/IEAHUX OTBePCTHI.
Pacxos Q ans cevennii ¢l-ro nol6-oe onpeaeaserca no gopmyae (1.10),
ans 17-ro ceuenms - Q17 = Q — QuyrfS; st 18-ro - Qg = Q - 3Quw/S;
ws 19-r0 - Q9= Qyyp,

[lpu yBeIMHEHMH KONHYECTBA OTKPBITBIX OTBEPCTHH ONpeseieHHe
pacxofia BbiToJHseTCs aHasoruyHo. Ecim paboTa BelmonHAETCA 6e3 myTeBoro
pacxoma, 70 Q = Qyp.

2. Onpe/ies:0Tes TUIOEAH KHBLIX CeUeHUM:

o =nd* /4 (1.'1)
3. Onpeaensercs Cpe/Hs CKOPOCTh BO BCEX COUCHMSIX:
v=Q/®
4. OnpesieNnsieTcst CKOPOCTHOH HaNoOp MO CPeHeH CKOPOCTH: |
Hee = av’ /(28) '
(npu pacuerte npuHATH: Kodpduiment Kopromica o = 1,1; yckopeHue CBO-
Gopanoro najenus g = 981 cw’cz).
5. Onpejtensercs NOJHBIN HANOP BO BCEX CEUCHHMSX:
H=H + H.=z+pl(pg) + av?/(2g)

6. OnpeaensioTes NOTEPH HAIOPa B IMAPABJIMYCCKHX CONPOTHBACHHIX OT
Hauaia JBUKEHHS JKHIAKOCTH, 38 KOTOpOe NPHHAMAETCH ceveHue 1, 10 Kak-
JIOro MocieAyIoIIero CeYeHUs

hwii=Hi - Hj, (1.12)
rie i — Homep cevenns, i=1.2, 3, ....19.
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7. o nosyueHHOMY ¢ noMolbio TpyOok Iuto u nee3oMeTpa CKOpOCTHO-
MY Haropy, OnpeaegeTcs MakCHMabHas CKOPOCTb B CeHEHHH:
Uy =-/28H -

8. Crpourcs auarpamMma ypaBHeHHs. [U1s 3Toro Ha cxeMe YCTaHOBKH B

max

MaciiTabe OTKIAABIBAIOTCA B KAKIOM CEYCHWM 3HAYEHHsA CTATHYECKOIO Ha-
nopa Her = z + p/(pg), KOTOpBIC COSAMHAIOTCA OTPE3KAMU JTOMAHON JTUHHH.
310 — nRbezoMempuyeckan AuHUA. 3aTeM BbIlIE, TAKGKE JUIL KAKIOrO ceve-
HMS, OTKJIa/IBIBAIOTC 3HaueHus noaHoro Harnopa H =z + p/(pg) + avzf(Zg)
1 TOXE COSIUHSIOTCH TIPSMBIMH OTPE3KAMM. DTO — JIHHUA ROIHO20 HAROPA.
IMocie MOCTPOESHMS JIMHKK [IOJHOI'O HAIIOPa HYKHO TIOCTPOUTH 3MIOPY MOTePb
uanopa. Jis 3Toro yepes TOUKY, COOTBETCTBYIOUIYIO MOIHOMY HAIloOpy B ce-
yeHuu 1, NPOBOAAT FOPH3OHTATBHYEO JIMHHIO. DTO - JIMHUA HAYAABHO20 HA-
nopa. Y4acToK MEKIY JIMHHAMH Ha4yaJlbHOrO HAropa M [OJIHOro Haropa 3a-
INTPUXOBBIBAETCA BEPTHKANBHOM [ITPUXOBKO. DTO — niopa nomeps nano-
pa. Kaxjad mITpuxoBas JIHHUS COOTBETCTBYET HOTEPAM HANoOpa MexK1y Iep-
BBIM M TH00BIM MOCIISAYIOMIAM CeUvAHEM.

9. OUeHHTh TOYHOCTh ONpeJeIeHUs NOJHOr0 Hamopa LI OJHOIO K3 ce-
YeHHH, YKa3aHHOTO NIPeno/inBaTe/leM:

p
Az+ ") .
| . 1.13
SH:A:zII——PgL:%%Y!FZAI (L13)
(z+"[_,')i:E |t
1 pgl

e A(z+ - ) - abcomoTHas omubKa HOKA3AHMS NLE3OMETPa, paBHad

(.5 uenw aenenns npudopa; AW - aGeonroTHas omunbka onpeeneHus oobe-
va, pasHas 0,2 UeHbl feNeHHs WKadbl MepHoro Oaka; At - abcomorHas
ommbka onpejeneHUs BpeMeHM, MpUHHMaeTcs papHoil 0.5 UeHbl HAeleHHs
CeKYHIOMEpa.
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1.2.5. Bonpoch! /11l CAaMONPOBEPKH B COCTAB/ICHHH
BBLIBOIOB 1o paboTte

1. Kakoii 3akoH BeIpaskaeT ypasHenne Bepuyiu?

2. Kakoif Hanop Hasbipaerca crarnyecknm? Kak SKCrepHMeHTaIBHO Ol
peaensercs B paGoTe CTATHYECKHMIA HAMOP B CEHCHUAX 110 JUTHHE TpyOm?

3. Kakas JTHHHS Ha3bIBAETCH MbE30OMETPHUECKON?

4, Ipoananu3upyire W3MCHCHMHS MbE30METPHUECKOH JIMHUK: HA KAKHX
y4acTKaX [POMCXOIHT €€ MOHMKEHNE HIlH MOBBIIICHHE, HEM OHO o0yciosie-
HO: HAG/IKOAIOTCS JIM CKAYKH [He30METPHHECKOH TMHHH, HA KAKHX yHaCTKaX
Y YeM BbI3BAHBI?

5. Kak u3MeHSeTCs Mbe30METPHHECKAs JHMHHSA HA y9acTKe MOCTOAHHOIO
CeHeHNs C MyTEBbIM pacxoaom?

6. KaxoB reoMeTpHYeCKH i CMBICT KKIOMO C/IaraeMoro B ypasHCHAN Bepiysnu?

7. KakoB yHepreTHHECKHi CMBICH KAMKIOTO “/IeHA ypaRHEeHUs BepHynag v
BCETrO YpaBHEHUs B LIEJIOM?

8. Kakast cKOpOCTh BXOHT B ypaBHeHHe bepHVILTH Ui [OTOKA peanbHOM
JHAXOCTH, KaK OHa onpesenserca?

9. Kak onpe/essieres pacxoj B iaboparopHoi pabote?

10. Kax onpesensiercs MoIHbIA HAIop B ceyeHuH?

11. Kakue JTHHAH, KPOME NMbE30METPUUECKOMH, CTPOSTCA Ha MarpamMme
ypaetenus bepayin?

12. INpoananu3upyiiTe Xapakrep JMHUK MOJIHOTO HATIOPA 110 JJTHHE TPY-
Gui: EMeeTCs JIH MOABLEM JTHHHU? Ppe3Kre NaJJeHns, YeM BhI3BaHBI?

13. Kak olpe/ie/soTes [0TepU Haropa B CCUCHUAX, KaK CTPOUTCA SMopa
noteps Haropa?

14. Kaxum ripuGopoM MOKHO OMpE/IeNUTh CKOPOCTS B JIAHHOM TOUKE ce-
yeHus noToKa?

15. ComocTapbTe 3HaUCHUsA CPE/IHEH CKOPOCTH B CCUCHHH CO CKOPOCTBI)
110 OCH TIOTOKa B TOM ke ceuennn? Kakas u3 uux 00i1bIIC ¥ nouemy?

16. Uro Takoe reOMEeTPHIECKHH, Nbe30METPHHECKHE 1 PHAPaBIl uHeCKHl

yii1oH? Kakoii YKI0H MOKeT ObiTh TOIBKO MOIOKUTEILHBIM?
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Cocras oTuera

Oryer cocragigercs Ha cTaHaapTHBIX uctax doprara A4 1 cogepKkuT:

e KPaTKHE TEOPETHYCCKHE MOTOMKCHUA, ofg3aTeNsHO BKIIOYAIOUIHE HC-

noJib3yeMbie pacyeTHbie (hopMyJibl ¢ paciinpoBKoit 0603HaUCHHH U HX ean-
HULIAMH M3MEPCHUH;

e {naHK ¢ 3anoyiHeHHOH Tabiuued W MOCTPOeHHOH AuarpamMmoil, Ha

KOTOPOU JCTAHBL OBITh IMOANMHCAaHbl OCHOBHBIC JIMHHH H 114 OJHOI'C U3 CeYe-
HHH MOKA3aHbI BCE HANopbi;

e BBIBOJABI 1O paﬁo're., B KOTOPbIX OAKOTCH ﬂOﬂpOﬁHbIe OTBCTBI Ha

caeayomue sonpocsi: 4, 5, 12, 15.



Jabopamopran paboma Ne 2

H'sylleune PEKHMOB IBHAKCHHN KUJKOCTH

2.1, TeopernuecKkne MOA0KEHHA

CoBpeMeHHbIE ITPE/ICTARICHHS O ABYX PEKHUMAX JBHWKESHHA JKUAKOCTH
copmuposanuck B pesyiasTare pador aurimiickoro ¢usuka Ocbopua Peii-
onbaca, onydsmkosanubix B 1883-1885 rogax m oGobmuBLIMX sKCnepH-
MEHTA/ILHBIE UCCTE0BAHMA MHOTHX YUeHBIX. BbUio 3amedeno. uto 3arTparbl
JHEPrud HAa MPEOIO/IeHHe MMIPABIHYECKHX COMPOTHBICHUH MPH IBMKEHHH
MOTOKA CYINECTBEHHO 3ABHUCAT OT XapaKTepa ABMIKEHMS KUAKOCTH. BbLio A0-
Ka3aHO HATHYME JBYX PEKUMOB IBHKEHHS — JIAMHHAPHOrO M TypOYJIEHTHOTO,

Jamunapreiym Ha3biBaeTCH YHOPAJOUEHHOE TEUEHUE HKHUIKOCTH, HPU
KOTOPOM JKHIKOCTb B TIOTOKE MepeMelnaercs Kak Obl cosiMH, CTpyHKaMH,
napaiienbHbBIMM HAMPAB/ICHUID TCUCHHUA, HE NEpeMElIMBARLIHMHCT APYr ©
apyrom. JlamuHapHseii pexum HaOMIOaeTcs NPH ABWKEHHH XKUIKOCTEH C
MaJIBIMH CKOPOCTAME M/IM MP:7 ABHKEHUH OYEHE BAZKHX KHUAKOCTEH,

Typévaenmuustit pexum — dopMma TeUeHHS MXKUAKOCTH, NPH KOTOpOH
YacTHIbl COBEPLIAIOT HEYCTAHOBHUBINEECSH IBHKEHHC 110 CIIOKHBIM TPAEKTO-
pHSM, CIIOHHOCTH ABWKEHHS KHAKOCTH HApYLIAeTCs, MOABIAECTCA Ny ibcalys
CKOpOCTH, BbI3BIBAKOLIIAA foJiee WIH MEHEe MHTEHCHUBHOE epeMelpane
AHHAKHX YacTHIL B [IOTOKE.

[lepexon OT JAMHHAPHOLO TEUCHHA K TypOYICHTHOMY MOMKET Hauu-
HaThCS CO CyYaiHbIX BO3MYIIEHHH napamerpoB notoka. Ho noka ckopoctu
MAaJTBl, BOSMYLICHHS 3aTYXAIOT 3a cueT geifcTBus cui Bsskoro Tpenus. C yge-
AHYCHHCM CKOPOCTH H POCTOM CHI HHEPLHH BO3MYIICHHA MPpHBOAAT K NOTEC-
pe YCTOWYHBOCTH JTAMHHAPHOTO PEXHMA H NEPEXOLY €ro B TypOyJIeHTHBIHA.

I'uapoMHaMpyeckas XapakTepUCTHKA, ONPEICIISIONIAs PEKUM ABU-
KEHUA KHAKOCTH, HazblBacTesa uucaom Peanoasoca Re. PacuerHas 3aBHCH-
MocTh yucna Peiinonkaca:

20

e Ui MOTOKOB Jr0Goro npodusis

L 2.1)
\}
] Ana 'rpyﬁonp(monoa Kp)TJlOI‘U CEYCHHA:
Re-"4: 2.2)
v

TA€  V — CPeAHAs CKOPOCTh MOTOKA, M/C;
[ — iHeiliHad XapaKTepUCTHKA [I0TOKA, M;
d — auamerp TpyObL, M;
V — KHHeMaTH4IeCKHi K0P (PHIMEHT BASKOCTH JKHIKOCTH, m/c.

CkopocTh TeueHUs. MUAKOCTH, [IPH KOTOPOH MPOMCXOMT Nepexoa oT
OJIHOTO PEeXHMMA JBIDKEHHA K JAPYroMy, HAsbIBACTCH Kpumudeckoui (Vip).
Yucno Pelinonbica, COOTBETICTBYIOMEE KPUTHYECKOH CKOPOCTH, TaK K€ Ha-
3BIBAIOT KPUTHUECKHM:

Re o= vipd/ v.

B TexHHYECKHMX pacu&Tax /s TeUeHHs B KPYIJIBIX TpyOax NpHHATO
3Ha4eHue KkpuTnueckoro yucia Pelinonsaca Re ., = 2300.

JlamuHapHeiil peskuM JBHXKEHHUS OyAeT yCTOHUMBBIM /1 KPYTIIBIX
TpyO npu unciax Pelinonenca Re < 2300.

IIpu Re > Re , pesum JBuzkeHns OyaeT TypOy/ieHTHbIM.

TpakTHyeckH Mepexoji OT JaMHHAPHOIO JBHXKEHHA K TypOYJICHTHO-
My MPOMCXOJIMT B HEKOTOPOM JHamnaszoHe uuces PelHo/bACa OT HIOKHETO
kpuTHYecKkoro Re " =2300 go Bepxuero kputnyeckoro Re " =4000.
O61acTh HEYCTOMYMBOrO JIBMIKEHWA MPH PACHeTaX OTHOCAT K TypOyJeHTHO-
MY TEUEHHFO, XOTA BH3YANLHO PEIKUM KaxeTed ONH3KHM K JAMHHAPHOMY.
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2.2. Beinoanenne aadoparopHoii padoTsl

2.2.1. Tieas paborel

M3y4uTh ONBITHBIM ITYTEM ¢ MOMOLBIO [I0/IKPAIIMBANMS CTPYCK BOIB!
HATHYHE BYX PEKMMOB JIBIDKeHMs. Paccunrars 3Hadenns uncen Pelinossa-

¢4 BO BCEX ONbITax.

CpaBHUTL BU3yalbHbIE HAO/IOJCHNS PEKHUMOB ABHKCHHS C TCOPETH- i 5
YEeCKHUMH pacuéTaMu. E‘ 8
55
2.2.2. Ouucanne JadopaTopHoii yCTAHOBKH & E,, ™
= B9
Verasoska PeliHOMBACA ABASETCH KIACCHIECKOH IS H3YUCHHUS PEXKUMOB % \é E'
ABIKeHHs BA3Koi xunkocty. Ha prc, 2. 1. npejcTabnena cXema yCTAHOBKH, aHa- 8 é 3
JormuHas yeraHoBke PefiRosnibica. VCTaHOBKA COCTOWT U3 HAIIOPHOTO faxa 1 c %‘ % ?
OCTOSIHHBIM YpOBHEM JKHAKOCTH. K3 Gaka BblBeAeHa CTeKIAHHAA Tpyba 2, o) % %
AMeIONIas ILTABHBI CKpyTIieHHBI BXoX Ad ofecriede s MIHAMAILHBIX [10TEPD ; ‘é B, E
Hanopa npu GOpMUPOBAHHH TTOTOKA B TPyDe. JlnameTp TpyOni - d = 30 MM, ATHHA g E = \§‘
-1=2.5 M. PeryMpyrOIIaii KpaH 3 CIyKuT sl H3MEHEHHA CROPOCTH ABHAKCHHA N\ & g ul') Ex
Boasl 110 TpyGe. TIpoMexyTouHbiil pesepsyap 4 NpenHasHAueH JIA CMArYCHHA E &m!
THIPABIMYECKOr0 Yapa MPH OTKPBITHH H 3AKPLITHA KpaHa. O0OBEM BOABL B OTIBITE E :&;. .}f
w3MepseTcs MepHbIM Oaukom 5. Temnepatypa HKHAKOCTH B MUTAIOIIEM PE3epRya- r~|a i E
pe perueTpHpyeTca TepMomeTpom 6. . =§ é
T

Jlnist BU3yaIbHOro HaGMIOAEHHS 32 Paclpe/esiCHHEM CTPYeK JKMAKOCTH E é o
B NOTOKE K TpyOe MOABOANTCS Kpacsiyas KHAKOCTh [0 [BYM KAIALIAPHbIM g 2 g
TpyGouKkaM U3 cocysia 7 ¢ KPacHTE/IeM. IMocTyTneHue KpackH peryinipyercs =) g g
3aKUMOM 8. F T % T
i
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2.2.3. Tlops 10k BeINOIHeHUs NabopaTopHoii padoThl

1. O3HAKOMHUTHCA ¢ YCTAHOBKOM M C HA3HAYCHHEM KAK/IOro ef 3/IeMEHTa U
yeTpoiicTsa.

2. 3anucars nokasaHus TepmMomerpa B taba. 2.1

3. OnbIT HAUMHAETCSH ¢ Majbix cKopocteii. [IpobkoBoMy KpaHy JaeTcs He-
Gonburoe oTKpeITHE. OJHOBPEMEHHO OCNIAbIAeTCs 3aKUM Y COCya C KpacH-
tenem. JloGuBalOTCA, YTOOB! CKOPOCTh MOCTYIICHHA KPACHTE/Is 110 ABYM Ka-
NWLIAPHBIM TpyOouKaMm Oblila paBHa CKOPOCTH JBWXKEHUS BO/Ibl B CTEKIISH-
Hoit TpyGe. BuzyanbHo Habar0AaIOT NOBEACHNE OKPALICHHBIX CTPYEK B MOTO-
ke. ITpu MaJbiX CKOPOCTAX HabMI01aeTes MApAILIebHO-CTPYHHOS, TIPAMOITH-
HeliHoe, nocnoliHoe jBKeHMe BoAbl. B npouecce omnbiTa NMo CEKYHIOMEPY
ompe/ienAeTcs BpeMsl HATIONHEHUS | THTpa BOAbI B MEPHO# EMKOCTH.

4. Tlpo6koBoMy KpaHy jJaercs Goslbluee OTKPBITHE, ONBIT TOBTOPACTCA.
CHoBa BU3yanbHO Hab:ir0JaeTcs NOBEACHHE OKPALICHHBIX CTPYEK M Purcn-
pyeTcs BpeMs HAMOIHCHHS TIPUHATOTO 00BEMA BOAbl B MEPHOH EMKOCTH.
KapTtuHa OnbITa ©HOBa 3aPUCOBLIBACTCS, €C/IH OHA H3MCHHIACK.

5. Ipu nocTeneHHOM OTKPBITHH KpaHa KeNaTe/IbHO YJIOBHTE BH3YAILHO
MOMEHT Tepexo/ia OT JIAMHHAPHOIO PekMMA K TypOYJIEHTHOMY, T.C. PEKHMY
HeycToluMBOro mBmwkeHus. OKpauweHHbIe CTPYHKM HAUMHAIOT KonedaThe,
JBUraThcs BOIHOOOpazHO. CKOPOCTh JIBIDKEHHS B OTOM ONBITE CJCAYET 3a-
(HKCHPOBATH KaK KPUTHYECKYHO.

6. B mocielylomuxX onsrax KpaHy jaeTcs Haubosibllee OTKPBITHE, NPH
KOTOPOM HAGTONAKOTCA CHIbHBIE MYJIBCALIAN, 3aBUXPEHHE CTPYEK, H HACTY-
naeT MOMEHT, KOIJIa Kpacka IOJIHOCTHIO PasMbIBAETCA. DTO CBUIETEACTBYET
0 TypOy/IeHTHOM peskive BHKEeHHA. KapTuHy OIbITa HYKHO 3apHCOBaTh.

7. B nocneaHeM OIIbITe CIEAYeT MpPOHaOIIoaTh Nepexol oT TypOyJieHT-
HOTO PeXHMa K JIAMMHAPHOMY, /LTS YEro MOCTENeHHO NPHKPBIBATL KPaH.

8. Bce OnbITHBIE JaHHBIE 3aHeCTH B Ta0uL. 2.1, caenarh HeoOXOAUMBIC PAaCUETHI
M 3pHCOBKH TPASKTOPHH CTPYSK B KXKIOM Orlbrre. Ji1s KaiIoro OmibIra no/ic-
TATH 3HAueHHe unc/ia PeliHoNbACa M ClIeraTh Ak IOUSHHE O PEsKUME IBHKCHHSL.
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Tabsuma 2.1,
Onpeaeenne pe:xnMoB IBHKCHUNA BOAbI

HammenoBanue mapaMerpos Howmep oiibita

1 [2 7374715

1. Juamerp Tpy6si d.cm

=
2. Nnowmaae ceyeHus @, M~

3. Temneparypa soasi T, °C
4. Kunemarudeckuii koapdummeHt
BA3KOCTH BOJIBI V, CMY/C

5. OGbém Boabl B MepHOM Gak W, cm”

6. Bpems zanonnenus o6néma t.c

7. Pacxosn Boxsi Q, em’/c

8. Cpenuas cxopocts Bojibl V,cM/c
9. Uncno Peitnonbaca Re

10. Pexxim apmxenus (BusyaibHo)

| 11. Pexxum 1Bmwkenns (TeopeTHueckH)

2.2.4. O6paGorxa pesyabTaroB JaGoparopuoii pabors!

JI1s KaKIoro OIBITA BLIMHC/IMTD

1. nmowans }KMBOTO ceYeHns © = nd? /4,
2. BENMHHHY PAcxo/a BObl Q=W/t,
3. CpeIHIO CKOpPOCTh BOIBI v=0Q/0,
4. umcio Peiinonsaca Re=vd/v.

Kunemaruueckuit xooduupent sssxoctn v onpenenseres no tabiue 2.2 B
COOTBETCTBHHU C TEMIEPATYPoil BOABI.

5. MO paccuMTaHHbIM YMCTaM Re Teopernuecku onpeaeseTcs pesxum
ABHIKCHUA TIPH CpaBHEHHH €10 ¢ Re ., = 2300,

Bce pacuernruie AaHHbIe 3aHOCATCS B Tabauny 2.1.

25




Tabnuua 2.2, 4.
Kunemarnyeckuii kor¢ppunuenT BAIKOCTH BOABI V
npu pasmnanoil Temneparype T

Kakoso HaszHaueHue cocyaa ¢ kpacutenem? Kak kpacutens nojaercs
B IOTOK?

5. KaxoB nopsaok npoBefeHHs ONbITOB?

1('50 1 v, CM:fC—[i T."C | v, c.uzf'c—[ T | v, eme ‘ G e | v. em/e 6. Kakas ckopocTs Ha3biBaeTca kpurnueckoi? Kakoit kputepuit spis-
: T TR s 15 —— = ZEms eTCst THAPOAHHAMHYECKO# XapaKTepyucTHKOH oToka?
il X ’ 4 = 3 5 7. Yro Takoe kputudeckoe uucao Pefinonsaca?

2 | 00168 9 00135 | 16 | 00112 | 23 | 0,0096 8. Kak onpeaenserca pacxon? cpessis ckopocts? uncno PefiHonbaca?
3 0,0162 10 0,0131 17 0,0109 24 0.0092 9. Jlns gero B paboTe UCTONb3YeTCs KHHeMaTHUeCKUH Koa(duumeHT

4 0,0157 11 0,0128 18 | 0,0106 25 | 0,0090 Ba3kocTH? KakoBa ero pasMepHoCTs?

5 0.0152 12 00125 19 0,0104 26 0.0088 10. Kakumu MeToaamu B paboTe ONpeaenseTcs pesumM ABHKEeHHA?

6 | 00148 | 13 | 00121 | 20 | 00101 | 27 | 0,0086 651: ;ﬂie:nympaﬁ"a TeopeTHHecKas KPUTHYECKas CKOPOCTb /UL AHHOH Tpy-
- = v TotiE Z S 610 o8 0.0084 ? ; VUEHO OMBITHOE 3HAYEHHE KPHTHUECKOH CKOPOCTH?

12. Cosnanu Jid BUsyaibHbie HaOMOIEHUS ¢ TEOPETHYECKIMH pacyHeTamu?

[Mo 3ajaHHMI0 PENOAABATENS /U1 OHOTO M3 OMBITOB OLEHMBACTCS Be- CoctaB oT4eTa
JMUMHA UHCTPYMEHTAIBHON NOIPEHIHOCTH [IPU OTIPE/IC/ICHHH DKCIIEPHMEH-
TaJIbHBIX [APaMeTPOB! OTueT COCTABIAETCA Ha CTAHIAPTHHIX JIMcTax dopmata A4 U BKIIOYAET
& cpeaseli CKOPOCTH V B ceba:
Bv=v( oW + ot 3 __S_d) ®  KpaTKHE TEOPETHYECKHE [0/I0IKEHHA, T 00513aTeNbHO IPUBOAATCH
- ?
W ot d MCIIOJIb3YEMbIE pacHeTHbIe (POpMYIThl ¢ pacudpoBKoi 0003HaAYECHMH 1 MX
e yucia Re I eTUHULAMH MU3MEPEHNS; '
ov &8d ov -
5Re=Re(— +—+—) CXeMy YCTAHOBKH ¢ Ha3BAHUAMM BXONAINNX B HEE JIEMEHTOB;
v d v .

BBIBO/BI TIO paboTe, B KOTOPBIX JAOTCA OTBETHI Ha CIIEyOLIHe BO-
npn OW/W =1,5%; 8t=0.1¢; dd=05mm; dviv=1%. npockr: 7, 10, 11,12,

2.2.5. Bonpocs! 4151 CAMONPOBEPKH H COCTABJICHAH
BbIBO/JOB N0 pabore

1. V3 KAKKX SEMEHTOB COCTOWT yeraHoska Pelinombica? Mx nasHaderue?
2. Jlid uero u3MepseTcs TeMnepaTypa Bo/ibi?
3. Jlams onpe/ieneHue TAMHHAPHONO PEXHMA, TYPOY ICHTHOIO TeUSHUS.
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Jla6opamopnas paboma Ne 3

Onpejeenne NOTeps HANOPA M0 JIHHE
u ko3pPHNHEHTAa THAPABINYECKOr0 TPeHHsI

3.1. TeopeTHuecKHe MOI0KEHAH

YacTh MEXaHUUECKOH SHEPr#H, UYl(as Ha MPEOJONCHHE CiLl 2HOPas-
RUMECKO20 CORPOMUEICHIA, BO3HUKAIIUX NPH NBHKEHUH peanbHOM (BsA3-
Koil) JKMIKOCTH 110 TpyDaM U KaHalam, TepAeTCa i JlaMHOit cHeTeMBbl 6e3-
BO3BpaTHO. JTa HoTeps OOYCIOBIEHA HEOOPATUMBIM TIEPEXOAOM MCEXAHHHE-
cKoii sHepruy, pasHOi paboTe CHII BA3KOrO TPEHUA, B TEILIOTY. TMosTomy mox
ZUOPAGTUYECKUMY CONPOMMUBTICHUAMU GyaeM MOHAMATh BCE BHELIHMC (hak-
TOPHI, IPUBO/IANIME K 3aTPATAM BHEPIHH, A TION ZHOPABAUUECKUMU NOMEPA-
Ml - BEJIMYUHY, PABHYIO NIOTEpe MOJIHOA DHEPruM Ha IAHHOM yHaCcTKe.

I'n/ipaBiYecKHe CONPOTHBIICHUS, 3 Takoke U [I0TEPH Hanopa Toapas-
[ieJISI0T Ha IBa BHAA

e  nomepu nanopa no daune (WIH JUHENHbIE), T. €. PACTIPCICICHHBIC
o Beei UIHHe, BAOJIE KOTOPOi IIPOUCXOAUT IBHIKEHHE;

® mecmuble nomepu HANOPA, T. €. COCPESHNOTOUEHHBIE B KOHKPCTHOM
MECTe, I/IE TIPOMCXOMT MepedopMUPOBAHHUE HOTOKA.
OCHOBHBIM THIPABAMYECKHAM COTIPOTHBICHUEM TPH JABIKEHUH TOTOKA AHIT-
KOCTH SBIAETCS BCS BHYTPEHHSIS IOBEPXHOCTH TBEP/IOM IPaHHMIIb] NOTOKA, TAK
HA3LIBAEMOE JHHeHHOE CONPOMUENeHue.

ITomepu nanopa no d/ture B HATIOPHOM TPYOOTPOBO/IE 3aBUCHT OT
reOMETPHYECKHX Pa3MEpOB TPyOOIPoBOIa, ATHHB U IHAMETPOB TpyObl,
cperiHeii CKOPOCTH JIBIDKEHUSI, PEIKHMA JIBMDKCHHS KHAKOCTH U COCTOAHMS
BHYTpPEHHEHN [OBEPXHOCTH TPYOEL, T. €. €€ [EPOXOBATOCTH.

ToTepH [0 AJTHHE PACCHHTHIBAIOTCS 10 GOPMY.IC Jlapcu-Beiicbaxa:

2
PV (.1)

; d'z'g.
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/¥ — ko3ypHIMEHT rHpaBIUtecKoro TpeHus, koadduupent Jlapcn;

L d - pnusa n quamerp ydacrtkal

v - CPeJHsAs CKOPOCTh B CEYSHHH [10TOKA.

3uauenue koddduumenta A 1 BbIOOP 3aBHCHMOCTH /U1 €I0 pacyeTa B
obieM ciyuae 3aBHCAT OT PeXKUMA TEYEHMS KUAKOCTH, XapakTepu3yemoro
auciiom Peiiosbiaca, i mepoxoBatocTsio A/d. XapakTepucTHKO#H LIEpoXo-
BATOCTH BHYTPEHHEH 1MOBEPXHOCTH TPYO SBIACTCHA BHICOTA BHICTYIIOB [IEPO-
xoBatocTin A— abcoriomnan wepoxosamocms. OtHoleHHe A/d Ha3bIBAIOT
OMHOCUMENbHON Wiepoxosamocmeio, a obpatHyro BemauHy d /A - omHo-
CHMETBHOI 21A0KOCBIO.

K:f(Re,%). (32

Torepu Harropa hy cBs3aHbL €O CKOPOCTBIO JBHKCHUS JKUIKOCTH V 38~
KOHOMEPHOCTBES, KOTOPYIO Ha3biBAIOT 06U{UM 3AKOHOM CORPON:LGIEHUN:

L B (3.3)
I
rae I - yaenbHbie NOTepH Haropa 110 JyTiHe (KA THIPaBIMYeCKHii YICIOH);
a — koadHIMENT, 3aBUCAIIAI OT POZA KUAKOCTH, OT GOPMBI ¥ pas-
MEpOB pycia;
1 — [OKA3aTe b CTeleHH, wiMeHsmomuiica ot 1 1o 2.

[pu aamunaprom pesxcume ipwxenns (Re <2300, n =1, h;~ V) KO-
s¢duiment Jlapcy He 3aBUCHUT OT [MIEPOXOBATOCTH CTEHOK X MOXET ObITE OT1-
penesen 1o dopmyte [lyaseins:

) =64/ Re. (34)
Tpu myp6yaenmuom pexcume 3asucumocts h ; ot v.6oi1ee cnoxkHas, Moka-
jaTelb cTeneH N W3MeHserca B npedenax ot 1,75 ao 2. Benencreue 3Toro B
TypOyIEHTHOM PeXHMe BbIICMIOT TPH 30HBI C Pa3IHHbIM 3AKOHOM CORpO-
muenenun. Kosduupent JJapcH 1718 KaxKI0H U3 20H ONPEEIAIOT 110
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cooreerctByroiM Gopmynam. [pu 3T0M BaKHBIM SIBISETCH TOHATHE TH/I-
PABIHMUYECKHX KITTANKHX» U «lepoxosaTeix» Tpyo (puc.3.1).

UsmepeHis CKOpOCTEH TOKA3bIBAIOT, YTO [IPH TYPOYJIEHTHOM PexHME
Y CTEHOK MMEETCS TOHKHH ClOi )KHAKOCTH, B KOTOPOM HaCTHILIBL AOATOPMO-
WEHHDIE W HAIPABJICHHBIC CTCHKOH, COXpaHMIOT B OCHOBHOM CIIOMCTHIH Xa-
paKktep. ITOT C/10il Ha3BIBAIOT HOZPUAHUMHBIM WU GAIKUM RPUCIHEHHHIM
cI0em v TONIIUMEY ero obosHauyaioy o:

§=325d (3.5)
Re-/A
Oﬂpe)le.FICHHe CIHAPaB/JIHYECKH rMMagKHXx» CTCHOK CBA3aHO C TOJTI.I[HHOFI
3TOrO CJIoA cieayionum odpasoM. Eciu nmprcTeHHbIH CO# MOIHOCTBIO TIepe-
KpPBIBaeT BEICTYIIBI [HEPOX0BATOCTH (8 > A puc. 3.1, a), TO CTEHKH Ha3bIBAIOT-
cA «rUAPABIMYECKH ITIAJKAMMY, eciii & < A(puc. 3.1, 6), T0 creHKH cuuTa-
H0TCH IIEPOXOBATHIMHY.

TypOyseHTHOE TypOyJIeHTHO®
SAPO TIOTOKA AP0 TOTOKA

=0 U )
38 ,

6) «uepoxoparas» B) IKBHBAICHTHAS
CTeHKa [HEePOXOBATOCTh

a) «rnajKas» CTeHKA

Puc.3.1. K onpeneneHuio NOHATHH THIPABIHYECKHX
CITIAJKAX) U «IIEPOX0BATHIX TPYO

[pasdupl 30H TYPOYJIECHTHOTO PEXUMA MOMKHO ONPEAENHTD PAIHYHBIMH
cnocobamu, HO HanGoIIee PUMEHIEMBIMH B TTOCEHEE BPEMs CUHTAIOTCS
pexomenaarmu A.Jl. Anprinyins. Kpurepuem aas otnipesie/ienus 30861 TypOy-
nenTHOCTH AB/sieres yncno Re u A/d, rae A, - skBHBaJNICHTHAs 1IepoX0oBa-
TocTh. OOBIUHO €CTECTBEHHAA LIEPOXOBATOCTE HMECT MHOrooOpasHeie Hepe-
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ryssipusie opmst (puc. 3.1, a, 6) U yeTaHOBHUTE €€ CPEAHEe 3HaAYEHHE HEBO3-
Mmoo, [loaTtoMy mapameTp IEpOXOBATOCTH BBOJMTCA KAk YCJIOBHAS BEJIH-
YHHA, onpejeademMas [0 CNeUHaATLHON WIKAJIE MCKYCCTBEHHOH OAHOPOAHOM
tepoxosatocTy (puc. 3.1, B). 3HaueHHA ee IPUBOAATCA B CHPABOYHOH JuTe-
paType B 3aBHCHUMOCTH OT MATEpHAa MOBEPXHOCTH, CMoco0a H3roTOBNEHH !,
nepuoia u yciaopuil sxeiwyarauuu. [pu HeoOxomumocT A, onpeaenseTca
OMNBITHBIM ITYTEM,

ITpu TypOyneHTHOM pesKHMe MOTYT OBITh PEKOMEHI0BaHBI CASAYIOIIHE
3aBHCHMOCTH 1A onpeaeacHus kosdbuumenra Japeu.

1.  «Fudpasnunecxu znaokuer cmenru (h ;~ vl'-"s).

K Hauasy 370ii o6nacTn Oygem orHocuts yncaa Re> 2300. I'pauuiy koHna

IAGAKOCTCHHOTO TeHCHMA OIIPEACHHM 110 COOTHOUICHHIO

Re=20d/A,,
T. €. OyaeM CUMTATH TEUCHUE, TIPOHCXOMAIHUM BOJIb NIA/IKUX CTEHOK, €C/H
2300 < Re < 20d/A.. 3.6)
15t 51Ol 30HE! MOMKeT ObiTE pekomeHnoBaHa (opniyna brasuyca:
%=0,3164 / Re", (3.7)

2. OOGnacts oKeadpamuuHozo 3GKOHA CONPOMUEIERIA TUEPOXOBATRIX
CTCHOK COOTBETCTBYET TypOYJeHTHOMY TeHeHMIO ¢ urcaamu Peltnomsaca

20d/A, < Re < 500d/A,. 3.8)

Kosdduuwent A B 510ii o6nacTu onpeaensercs no Gopmyie AabTuryJis

0,25
x:o,u-(%s +‘i;} (3.9)
e

3. O6nactb KeadpamuuHOZo 30KOHA CONPOMUGTEHUA XAPAKTEPUIyeTCH
TeM, 4TO NOTEPH HAMOPA NPONOPLIMOHANLHLL Keaopamy ckopoctu: by~ v*.
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I'panuueii Hagana janHol obnacri — 001aCTH aBTOMOJIGTBLHOCTH Typ-
GyNIEHTHOrO pesxnMa — MOJKHO CHHTATH Uucio PefiHoibaca

Re =500d /A,.
B sroii ob:1acTH BA3KHit ¢10M NpakTHYECKH paspyllieH W HE OKa3biBacT
BJIMSHUA HA TIOTEPH HAMOPA, MPH PTOM § MUHHMAILHO BO3MOIKHOE H T1OCTO-
AHHOE, 8 KOXDDULMEHT rHIPAB/IMYECKOro TPSHHSA He 3aBUCHT OT yucna Pei-

HOJIB/ICA.
Hrax, npu

Re = 500d /A, (3.10)
dopmyibl a5 onpejienenus koddduimenta lapen:
Huxypajze

A= (1,74 + 21g(r/ A, ) G3.11)

1lndpuncona

2 =0,11(A/d)"* . (3.12)

Ha puc.3.2 npeacTaBieHa cxema s BeIbopa TEOpPeTHUECKOH pacyeT-
Hoit hopmyiet KoadduimenTa A, 06obinarouias u3ioKEeHHbIE BHIIIC TEOPETH-
YECKUE MOJOKEHHS.

3.2. Beinoasenue Jaboparopuoii padors

3.2.1. Lleas aaGopaTopHoii paboTs

1.  OnpejenuTs ONBITHBIM MyTeM KOSGOULMEHT MHIPAaBIMYCCKOrO Tpe-
Hus, koddduupent Jlapeu Ao B TPYOOIpoBOAE IPH PasTHIHEIX CKOPOCTIX
TIBHACHHSA BOJBI.

2. PaccumTaTh TeopeTHueckoe 3HadeHHe Koodhuupenta JlapeH hiep B
COOTBETCTBHY € PEKUMOM JBHHKEHUS BOJIbl H 30HOH CONPOTUBICHHS.
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Iovepn manopa
1o AIHHE
I v?
h I = }4 s
d2g
vd
Re= - - A, Bs
v i=1 Re;F 3ajaHHAad
) BeJIM4HHA
no 1abm.2.2 ol 4
i
TypOYJICHTHBIH pexum JIAMUHA
pHblii pe- .
ABHIKCHHA UM JBIKEHHS > T Rf.e
Re > 2300 Re < 2300 no ¢.f]ya3€HJ]Sl
A A} Y
{HAPaBJIMYCCKH 30Ha JAOKB&/IPATHYHOIO 30HA KBaAPATHYHOTO
riagKue» TpyOsl COMPOTHBIICHHS COTPOTHBIICHUS
Re <20 d/A 20 d/A <Re <50 d/A Re > 500 d/A

Y ¥ .

0,3164 %38 0,25
o R s et _ 68 A AR
Re "% 7L—-0,ll[ -+a 2':0,11(‘1)

e
no ¢.brazuyc
(b yea no §.Anprinyis

no ¢.IUudpuncona

Puc. 3.2. Cxema BbIGOpa TeopeTHyeckoi (popMysisI 11 pacueTa Kodsdduum-

CHTa FrHApPaBIIIeCcKOro TpeHUA l Teop

33



3.2.2. Onncanne naGoparopHoil ycTaHOBKH

Jlaboparopnas ycranoska (puc 3.3) cocrouT uM3 Hanopxoro Oaxa 1,
TpyGonpoBoaa MOCTOAHHOTO AMAMETpa 2, BeHTWIA 3 /U perynupoBaHus
CKOPOCTH JIBH:KEHUS BOJBL, IIbE30OMETPOR 4, NIPHCOSTUHEHHBIX K IITYIIEPAM B
HaYaJle ¥ B KOHLIC HCIbITYEMOro y4acTka TpyObl, MEpHOH EMKOCTH 5.

JlaGopaTopubie paGoTEI BBIMOJHAIOTCA NPH YCTAHOBHBILEMCS JBHE-
HUH, MOITOMY JUTS MOJIEPXKAHUs MIOCTOSHHOTO Hanopa B HaropHoM Oake 1
npenycmotpeHa caueHas Tpyba 7. Tloanurka HanopHoro Gaka ocylecTBs-
€Tcs OT LieHTPOG@KHOrO Hacoca WM M3 BOAOIPOBOAHON CETH 110 COOTBETCT-
BytoLIuM Tpybam 8.

3.2.3. Ilopsaok BeINOIHeH s JabopaTopHoii paboTs!

Jlabopatophan padoTa 1Mo onpefeneHuio Ko3gHurenTa rujpasiuge-
CKOro TpeHHMs A MoxkeT ObITb BBIIONHEHa 110 YKa3aHUIO Ipeno/asartesis Ha
oaHoi u3 Tpy6: ¢ anamerpoM d = 36nm unu d = 20 mm. JlnuHa sxcnepuMeH-
TaIBHOTO y4acTka { = 4,4 m.

B npouecce nposenienys paboTel OnbITHBIE 3Ha4YeHHA KOdpduLmenTa
THAPABIIHHMECKOTO TPEHMSA Ay CHEAYET OINpPEeNeINTh PN pa3iHyHoil cpeanei
CKOPOCTH JBMOKEHUS BOJBI B TpyGe. [lepebiii ONMBIT MOXKHO HauaTh ¢ HebO/b-
1O CKOPOCTH H 3aTeM OT OMbITA K ONBITY YBEIHYHBATE CKOPOCTH, HIH B 00-
paTHOli MOCIEOBATENLHOCTH: HA4YaTh ¢ MAKCHMAJIBHOH CKOPOCTH U YMEHb-
LIIATh €€ OT ONbITA K OIbITY,

[NocnenoBarebHOCTD MPOBSACHMS KAYKAOTO OIBITA.

1. Tlepen nauanom paGoTsl ocMOTpeTs yctaHoBKY. B Taba. 3.1. BHecTH
3HaYeHHUs AHaMeTpa M JUTMHBL pabouero yuacTia ucrnbiTyeMoi TpyOsl. Ilpo-
BEPUTH MOJKTHOMCHHAC NMBE3OMETPOB, YCTAHOBHTE HX HYMEpPaLiHio, 1 — B Haua-
e ydactka TpyObl; 2 — B KOHIE TPYOH [0 X0y JIBHKEHHS JkuaKxocTd. YOe-
JMTHCS, YTO HET BO3AYIIHBIX MPOGOK B COEIMHUTENBHBIX PE3SHHOBBIX Tpy0ax:
NOKA3aHHS ME30METPA AOLKHBI ObITh OHHAKOBLI.
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]

Pruc. 3.3. YcTaHoBKa [1a H3yueHus NOTEpPL HATIOPA 1O JIGAHE:
1 - panopHeii Gax; 2 ~ uccnepyemasn Tpy6a; 3 — BeHTHNB; 4 ~ ILE30METPSL; S ~ MepHEL Gak;

6 — cnuBnas Tpy6a; 7 — nepenuBHas Tpy6a; 8 — mommETouHas Tpy6a
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2. OTKpsIT PeryMpoBOYHbIH BEHTHIIb 3, YCTAHOBUTH OMPEACIIEHHYIO CKO-
POCTh JBIKEHHS BOBI, OJTHOBPEMEHHO C MNOMOLIBIO HOANUTO4HOM TPYyObI
(8) (anu Hacoca) M cAHBHOM TPYObI 7 YCTAHOBUTL NOCTOSHHBI YPOBEHD
BOZbI B HamopHom Gake. Takum ofpasom obecneuuts yCTaHOBUBIIEECH
JBHIKEHHE BOJBL B DKCIICPHMEHTANIBbHOM YCTaHOBKE.

3. TlepekpbiTb BeHTHIb 6 Ha CIUBHOH TpyGe MepHOH eMKOCTH.

4. TlepeiTH K CHATHIO 3aMePOB H NOKa3aHMi 1pHOOpoB:

®  CHATH MOKA3aHHs be30MeTpoB 4;

® C [IOMOINBIO CEKYHOMepa ONpeAeIHTh BPeMs HanoJHEHUs ONpeiesieH-
Horo oObema Bo/B B MepHO emkoctu 5. Ilena nenenus B MepHoOH eMKo-
cti 10 marpos (10%en’);
M3MEPUTB TEMIIEpaTypy BOMBI B MepHOM bake.
TTocienoBaTenbHO MPOBECTH 5-6 OMBITOB [PH PadIHYILIX CKOPOCTAX,
MOJIHOCTBIO MCHOJNb3YS BO3MOKHOCTH ycTaHOBkH. Eciam mephbiif Gak §
HIepenoanseTCs B nporecce paboThl, MOXKHO, OTKPbIB BEHTHIb 6, CIIUTH
BOJy M3 HEro, CHOBA TaKpBITh BEHTHIb H NpPOJODKUTH pabory 1o
3aBEPIICHHMA.

6. Bce ucxoaHbie M ONBITHBIE JaHHbIe 3aHecTh B Tabn. 3.1. u obpadoTars
Pe3ybTaThl SKCIICPUMEHTOB.

3.2.4. O6paboTka pesyarTaToB Jaboparoproii pabors

1. PaccuuThiBaeTCs IIOWAIb KABOTO CEYEHUA TPYObI:

o=mnd’ /4.
2. B cOOTBETCTBUH ¢ TeMmIeparypoii no Tad. 2,2.BeibupaeTcs KHHEMaTH-

yeckuit kK03QHIMEHT BA3ZKOCTH BOABL V.

3. HaxoauTcs BeMMYHHA PAacX0/1a BOIBI B K&yKIOM OTIbITE:

Q=W/t.
4. Onpenensiercst CPpeHss CKOPOCTH BOALI B KAK/IOM ONbITE:

v=0Q/ .
5. BBIUHC/IAIOTCS [I0TEPY HAnopa:

h ;= pi/(pg) — p2/(pg)- (3.13)
36

6. PacCUMTLIBAETCS OMBITHOE 3HAYEHHE KOI(PDHIUMEHTA I'UPaBINYeCcKOro

TPEHHUA:
2gdh
Ko <& (3.14)
l-v
7. Jins kaxcaoro orbira BeluuciseTcs uucao Peiinonbaca Re
vd
Re=—
Vv

1 OTIpeeNsieTCsl PEsKHM IBHXKEHHS BOIBL

8. B cuyuae TypOyNeHTHOrO PeyKuMa ONpeeriaioTes rpaHHyHble 3HaUCHUS

uncen Re niig yeranorneHus 061acTH CONPOTHRIEHHS

20d /A, =17 500d /A, =7
CpaBHyBas 10Jy4YEHHbIC 3HAYCHUA C YHCIIaMH Re B KXIOM OIIbITE, OMpene-
JSFOT 30HY TYpOYy.JIEeHTHOIO TEUESHMA.

9. B cooTBeTcTBHM C BBITIOTHEHHBIMH pacueTaMy PYKOBOICTBYSCH Teope-
THYECKHMHU TToJioskeHuaMH (puc.3.2), spi0HpaeTcsa TeopeTHueckas Qopmyna
Au1s onpefesiends Koddduimenta J°0cH hyeop -

10. 3aTeM LT CPABHEHHS 110J[YYEHHBIX 3HAYCHUI Areop M hon BBIUMCIACTCS
BEJIMYKMHA OTKJIOHEHHA & OMBITHOTO 3HAYEHHS KOI(D(PHIHEHTA OT TeopeTHYe-
CKOTO;

&= (| Meop = hom | / Jreop) * 100% . (3.15)
Pesynbrarsi 00paborku uamepenuii 3aHocarTes 8 Tabmmiy 3.1.

11. o 3agasnio npenojasareas L1 OHOIO U3 OILITOB MOXeT ObiTh Bbi-
NOJIHEH pacyeT MOTPEeIiHOCTH onpeaenerdus hy,. g sroro dopmyna (3.14)
MOKST 61:["[‘]) TNpeiacragiicHa B BHIEC

5,2

- h,d"t (3.16)
0,0827/W?
U TOT/IA pacHeT OLHOKH MOKET OBITE BBIIIOIHCH (10 3aBHCHMOCTH:
Ah
sp =AM _Aby  SADd Al 2AW  2At G.17)
A h; d l W t
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Tabsmua 3.1

Onpeaenenne koxQhunueHTa ruIpaBIuYecKore TPeHus

Haumenosanue napamerpos

Howmep onbita

1 2

3

4

L]

1, luamerp tpySer d .cMm

2. Jlauna patovero yuactka [, cm

3. ITnowaas KUBOrO CEUEHHA @), CM”

4. DKBHBAICHTHAS 1IEPOXOBATOCTL A .cM

5. Temneparypa soasl T, °C

6. Kunemarudecknii koaphuuueHT Bazko-
CTH BOJEI V, em’le

7. O6BEM Bob1 B MepHOM Gake W,em’

8. Bpems 3anonnenns obnéma t, ¢

9. Pacxon Boast Q, em’/c

10. Cpenrss cKOpoCTs BOIBI V, CM/C

11. ITokazanue nepBoro nseomeTpa
p/(pg), cm

12.TlokazaHye BTOPOro nbe30MeTpa

p/(pg), cm

13.Torepu Hanopa hy, em

14.0nbiTHOE 3HaYeHHe KO3DDULHEHTA Aoy

15.Yucno Peiinonsaca Re

16.Pexicum apmicerus U oGnacts corpo-
THB/IGHHS TYPOYICHTHOTO peKMa

17.Teoperudeckoe 3Ha4eHHe
K03 PHLHERTA hyeop

18. Orxnonenue €, %
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AGCOMIOTHEIE MOTPEITHOCTH HIMEPSIEMBIX BEAHYHH A... TPHHUMAIOTCS
cllenyromuM o6pasom:
Ad=0,1 mm: AW= 0,1 HaumeHBIIECro JeJeHUS LIKAIH MepHOTO Gaka;
At= 0.1 ¢; Ah;= 0,5 ueHbl JCICHUA WKATbI [bE30METPA; NOIPELIHOCTHIO
W3MEPEHUS JUTHHBI TPYOBI MOYKHO NpeHedpeys BCISACTBUE MAIOCTH.

3.2.5. Bonpoch 37151 cAMONPOBEPKH R COCTABJICHNAN
BLIBO/IOB 0o paGoTe

. Yro Takoe ruapaBIMYCCKHE COTIPOTHUBICHNS, KAKHE BH/IbI TH/PaBIIH-
YECKHUX COINPOTUBJIEHUH YUNTBIBAIOT B HHXKCHEPHEIX pacueTax’?
2. Kakopbi OpUHHHBI, BbI3BIBAIOIINE MOTEPH Haropa no auHe? Kaxue

HMEIOTCS (hOPMYIIbI JUIS OTIPE/IESICHHMS TIOTEPS 110 JTHHe?

3. Or KaKHX [1apaMEeTPOB 3aBMCHT KO3 (ULMEHT rYapaBIHHeckoro
TpeHus?

4. Kakue 30HB TypOY:IEHTHOrO pekumMa pasuuaior?

5. Kakoii cmbic)T BRIAABIBACTCS B HOHATHS «TH, PABIUYECKH INIAIKHE)» U
«I'HIPAB/IMYECKH IEPOXOBATRICY TPYObI?

6. Yro Takoe «IKBUBATICHTHAS HIEPOXOBATOCTEY, KAK €6 MONHO OIPEIeHUTE?

7. Kakie ©MEIOTCS PEKOMEHIALMY JUTA ONIPe/IE/ICHHS TPAHHIL 30H Typ-
OviIeHTHOrO perkuma?

8. Kaxue nokasare/ cTenenu y CKoOpocTd B o6LIeM, 3aKOHE CONMPOTHE-
JICHYS IPH PA3IMYHBIX PEIKAMAX U B PA3HBIX 30HAX CONPOTHBICHUI TypOy-
NEeHTHOro pesxuma?

9. Kax B fanHOIi paboTe YKCNePUMEHTAITLHO ONPEACNSIOTCS TOTEPH Ha-
nopa no gmne?

10. M3 kaKHX 3:1eMEHTOB COCTOHUT J1abOpaTOpHAs YCTAHOBKA?

1. Kakue 3amepsl BHINOIHAOTCS B KAXKIOM OINbITE HA YCTaHOBKe?
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Cocrtas oT4eTa

Ot4er cocTaBseTcs Ha CTAHJAPTHBIX JMcTax dopmara A4 u conep-
JKUT CISAYEOILME MOMEHTEL:

e  KpaTKHe TEOPETHUECKHU® MOJIOKEHHS, O0A3aTe/IbHO BKITIOUAOLINC He-
nonb3yemble pacuerHbie Gopmylis ¢ pacukdpoBroi ofbo3HaueHHH U UX pa3-
MEPHOCTAMM;

®  CXeMy YCTAHOBKH C Ha3BaHHAMU BXOISIIHX B HEE JIICMEHTOB;

e  BBIBO/IBI 110 paboTe, B KOTOPBIX AIOTCA OTBETHI Ha BONPOCHE: 1, 2,3,
7, a TawKe MPUBOISTCS 3HAUCHHA TPAHHMIL 30H TyPOYJIEHTHOrO pEkMMa Ui
AaHHOH TPyOb M 060ocHOBaHHe BBIGPAHHBIX PACUETHBIX (OPMY.T UL TeOpe-
Tudeckoro 3Hadenus kod(duumenta Jlapcu; B 3aKIIOYCHHM OTMEHAIOTCHA
OfBITH ¢ HAWIyHIIel CXOAMMOCTBIO ONBITHBIX M TCOPETHYECKHX 3HAUCHUH
koo uumenta.

Jlabopamopnasn paboma Ne4

OnpegesieHne MeCTHBIX NOTEPh HANOPA U KO3 uunen-
TOB MECTHBIX CONPOTHBJICHUH

4.1.TeopeTuqecKHe Mo.105KeHASA

Mecmubimi CORPOMUSGTEHUAMY HAZBIBAIOTCS PA3IMYHOIO poja yoT-
poficTBa, OPH MPOXOKAECHHH HEPE3 KOTOPHIC MEHAETCH HAMpPAB/ICHUE JBHIKE-
HUA MOTOKA HKUAKOCTH HIIH BE/IMYHHA CKOPOCTH, WIK H TO, H APYTOE. K mect-
HbIM COTPOTHBICHUAM OTHOCATCS KPaHBI, 3a/IBUKKH, TIOBOPOTEL TPYO, TPOii-
HUKH, BHEIANHOE CY/KCHHUC TTOTOKA, BHE3ATHOS PACLIHPEHHE M T.11.

[ToTepu Hanopa B MECTHOM COIIPOTHBJICHHH PAcCUMThIBAIOTCA NO (op-
my:e Beiicbaxa:

h,=C_—- 4.1

rae  § - kodhQUIEEeHT MECTHOTO CONPOTHBIIEHMS, NOKA3LIBAIOIIKK OO
CKOPOCTHOT'O HAalopa, 3aTpayHBAEeMOro Ha TIPEOJONEeHHE JAHHOTO CO-
TIPOTURIICHUS.

TeueHHe KUIKOCTH YePe3 MECTHBIC CONPOTHBICHUS — OHEHB CJIOMKHOE

ABJIEHHE, U TEOPETHYECKHUE 3HAUCHUS KO(DHHIMEHTOB § Moiy4eHbl UMb s

HEMHOTHX BHIOB MECTHBIX COTIPOTHBIICHHH.

Jliist GOBIIKMHCTBA MECTHBIX COTIPOTHBACHUH 3HAUSHUA KOO HLUNEH-
TOB § MOMyHeHbl H3 3KCICPHMEHTOB H NIPUBOAATCH B I'M/PaBIMYECKHX CTIpa-
BOYHHUKaX.

Ha sennuuny kosuimenra { BIMAKOT MHOTHE (aKTOphl, B TOM UHCe
TCOMECTPHYCCKHC T1apaMeTphbl }'CTpUﬁC‘l‘Ba, PEeAUM TEUCHHS, HIEPOXOBATOCTh
ero crenok. Jis 3anopHbix yeTpolcTs (KpaHoB, BeHTHISH, 3aIBIDKEK, KiIAma-
HOB, Jipocceeii u T. 1.) 6obiIoe BIUSHKE Ha BeMuMHY { OKa3biBaeT cTeneHsb
OTKPBITHSL.

41



PaccmoTpuM nopobHee HeCKOIBKO BUJIOB MECTHBIX CONPOTHB/ICHUH,
4 HMEHHO TeX, KOTOPbie HCTIONB3YIOTCS B JaHHO# jraboparopHoit pabote.

Bennuwn (puc.4.1, a). D10 OueHb pacupocTPaHEHHBIH BIEMEHT 3arop-
HOM apMaTypbl. BeINyckaeTcs NMPOMBILLIEHHOCTBIO ¢ Pasiu4HON KOHCTPYK-
et 1 konburypauuei BHyTpeHHux kiananos. Ha pucyHke rmokazaHa npu-
MepHas CTPYKTYpa [0TOKa NPy MpoxokaeHuu BenTund. [Ipu pasauuHom oT-
KpbITHH BeHTHIA KooddrimenT § Oyner umers csou 3HaueHusd. Kpome Toro,
3TH 3HAYEHMS 3aBUCAT OT JAHaMeTpa TpyOONmpoBo/a, OT PACTIONOMKEHHS J1e/IU-
TebHBIX CTEHOK. B cripaBouHoOii uTeparype 3HaueHus koddduumenTa § ua-
L€ BCEI'O NIPHBOAATCA 414 IIOJHOCTBIO OTKPBITOI'O BCHTHIIA.

Huappazma (uzsmepumensnas maiiba) (puc.4.1, 6). Takoe ycrpo#cr-
BO HaCTO MPUMEHACTCS B KAYECTBE M3MEPUTEsIbHOTO Mpubopa i1 onpexene-
HUsl BeTMuuHbl pacxosa. B camom zene, notepu Hanopa h, nponopuuoHans-
HBl Hanopy v2/(2g) u, crefoBaTebHO, pacXoay uakoctu Q. Ecim mpejBa-
PUTENIBHO BHIIOJIHMTE TAPHPOBOUYHBEIE PabOTHL, T.€. ONBITHBIM IYTEM MOJY-
unth mis auadgparmel 3asucuMocts h=H(Q) wm, Haobopor, Q=f(h,) 10, 1o-
crpous rpadux 3roli 3aBucuMocTH (puc.4.l, B), MOXKHO €ro NpUMEHATb B
JanbHeIeM 1718 ONpejelicHUsl BEIWUMHBL PAcXoJa MO HNOKa3aHWsM [be30-
METPOB WK AudMaHOMETpa.

3uauenune koddduumenTa conporusieHns § s auadparMbl 3aBUCIT
OT pa3zMepa MPOXOTHOrO OTBePCTHAL.

Ipobroesrii kpan (4.1, 7). DU ycTpoiicTBa YacTC MPUMEHSIOTCA B
IHAPOCHCTEMAX JUIsi PEryJMPOBAHMS PACXOHa, /Ul BKIIOYCHHS H BBIKIIOUYE-
Hus cuctembl. Koadduuuent { 3aBucut 0T yria nopopora npoSKH OTHOCH-
TenbHOo ocu. [pumepHbie 3Hauenns £ npu TypOyNEHTHOM peXuUMe TCHEHUS C
uuciavu Re>10* npusesenst B 1abm.4.1.

Tabnuua 4. 1
Kosdppunuent conpornsicHHs NpodKoBoro Kpana
a,rpaa | S 10 20 30 40 50 55 67
g 1005 [031 1084 [6,5 20,7 [953 275 |
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Q

Puc. 4.1. ITpumMepsl MECTHBIX COTIPOTHBCHEI

3uaueHus Kod(pOUINEHTOB § A8 MECTHBIX CONPOTHBIICHHH CTPOro
MHAMBHAYAIbHBL H J&Ke NpU cOOMOASHMH PEKOMEHIAIMH [0 YCTAHOBKE
CTAHZAPTHON almnapatypbl B KOKIOM CIy4ae MOTYT MOSBUTECSH OTKJIOHEHHS
sHaueHuil § oT TabiuyHBIX CIPaBOYHLIX JAHHBIX. [TOSTOMY BAKHO YMETh OI-
peaeraTh KOdPOHUMEHTH CONPOTHBICHHH ONBITHBIM [TYTEM.

43



4.2. Buimoanenue Jaboparopuoii paboThi

4.2.1. Tlean aaGopaTopHoii paboTsi

1. OnpeseanTts ONBITHBIM TTyTeM KOYPHMIMEHTbI MECTHBIX CONPOTHB-
JIeHUH pa3TUYHBIX YCTPOMACTR: BEHTWISA, NpoOKOBOTO KpaHa, AWadparMsl.

2. MsMeuuTsb yroa oTKphITHS NpoGKOBOrO KpaHa B Ipeieiax ot 5° 1o
45° u, onpenesvie Ko HIMEHTH COMPOTHBICHHS MPOOKOBOr0 KpaHa mpu
Pa3HBIX VIVIaX OTKPBITH:, CPABHUTH OTBITHBIC 3HAYCHHUA ¢ TAOAMUHBIMH.

4.2.2. Onucanne naGopaTopHol YCTAHOBKH

JlaGopatopHast yCcTaHOBKA I M3YYeHHA TIOTEPh HAMOPA B MECTHBIX
CONPOTHRIECHMAX AHANOTHYHA YCTAHOBKE YIS OMpEJE/ieHH: I0TEph Hafnopa
no jmHe. OGe nuTaloTes OT OgHOrO HaropHoro Gaka, CMOHTHPOBaHBI Ha
OJIHOH pame, UMEIOT aHA/IOIHYHBIC H3MEPHTEIbHBIE IPHOOPEL.

Jiaboparopnas ycraHoBka (puc. 4.2) coctouT u3 HanopHoro Oaka 1,
TpyOONpOBOA MOCTOAHHOrO AuMaMeTpa 2 ¢ BeHTWIEM 3 /L1 PeryiuporRAHMs
pacxona U ¢ paboulMH MECTHBIMHI CONPOTHBACHHAMH: BeHTWIEM 4; npobKo-
BbIM KpaHOM 5, auadparmoit 6. Ha TpyGe y KaXa0ro MECTHOIO COPOTHBIIE-
HHS, 10 H HOC/Ie Hero. UMEIOTCH WITYLEphl, K KOTOPbIM NPHCOSAMHEHbD] be-
someTpht 7. MepHas emkocts 8 o6opysosana crupom 9. Y Hanopuoro 6aka 1
Ans ofecneueHUs MOCTOAHHOIO Hanopa uMeercd noanuroynas 10 u causHas
11 TpyGel.

4.2.3. Tlopsinox BrinoaRen#e Jadoparopuoii paborel

[Tepen HayalloM BHIIONHCHHA OINBITOR OCMOTPETH YCTAHOBKY, BHHMA-
TEJIBHO Pa300paThes ¢ MPHCOSIHHEHUEM ITbe30METPOB K MECTHBIM COMPOTHB-
JICHHAM, YCTAHOBUTh HX HYMEPALMIO 110 XOAY JBWKCHHS KUAKOCTH Jji Ka-
JKIOTO MECTHOTO COMPOTHBIAEHUS. YOEANThCS. HTO B PE3HHOBBIX TpyOkax,
HAYIHX K TbE30METPaM, HET My3bIPEKOB BO3AyXA.
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7 - nbesoMeTprl; 8 — MepHsit

11 — mepenusnas Tpyba

L

6 — muadhparma (maiGa)

7

el

2 — uccneayeMas TpyGa; 3 — BEHTHNIb UIA PEryJHPOBAHUA CKOPOCTH

.
el

4 — BenTunb; 5 — npobxossiit kpaH.

Puc.4.2. VcraHoBKa AN U3Yy9eHAA OTEPh HAIIOPA B MECTHBIX CONPOTHBICHUAX:

Gax; 9 — cnusHas TpyGa; 10 - nopnmutouHas Tpybda

1 — Hanopusiit Gax;



Ha ycTaHOBKE MOJKHO IPOBOAMTEL PasiIAtiHbIC OMLITEL, B TOM UHCIIC Ta-
pupoBaHue W3MepUTEIbHON AuadparMbl, ONPE/CICHUC 3aBUCUMOCTH K03()-
(MIMEHTOB COMPOTHBIECHNA NPOOKOBOrO KpaHa OT yria oBOpoTa IPOOKH.

Yamie Beero ONpeaensioTes kodhQUuHeHTsl § 1A BCEX CONPOTHBIIC-
HUl [PY BYX Pa3IMYHBIX PACXONaX BOABL.

[TopsnOK SKCIIEPUMEHTA C/IEAYIONIHH:

1.  OTKpHITH NONHOCTBIO BEHTWIb 4 H npoGKoBbIf kpan 5.

2. BeHTwno 3 JaTh 3HAYHTEALHOE OTKPHITHE. TaK 4TO0bI YCTAHOBHICH
pasBuTHI TypOYICHTHBIH PEKUM (OTKpBIBATE BEHTHIb 3 MoxHO [0 TeX 1op,
[OKA 6CTh [IOKA3AHHMS BO 2-OM IMbE30METPE H3MEPHTEbHOM maiGhi).

3. llognwTouHbiM KPaHOM WM HacOCOM YCTaHOBHTH MIOCTOSHHBIH Ypo-
BEHb BOJIbI B HATIOPHOM 0aKe.

4. TlepeKpeiB BeHTHIh CIIMBA MEPHOTO DaKa, M3MEPUTL BPEMA 3ariOMHe-
HUS yCTAHOBJEHHOTO o0bema. CHATH NOKA3aHUE BCEX NbE3OMETPOR (v Kax-
OO MECTHOIO CONpOTHBIeHHs). OTKPHITE CIHB H WIMEPHTH TCMICPATYPy
BOIbl B MepHOM Oake. JlaHHBIC ONbITa 3aHOCHTCH B Tabnany 4.2.

5., Crneaytouias Cepus ONBITOB TIPOBOJMICA MPH H3MEPCHHH yria OT-
KpBITHA MPOOKOBOIO KpaHa. l'aedHbIM KIIOHOM npoOKka MoBOPavINBACTCA HA
ornpe/ieNeH bl yrojl B HHTEepBaIe OT 5° no 45°. OnpiT NOBTOPAETCA TPH HO-
BOM pacxoje.

4.2.4. ObpaboTka pe3yIbTATOB aaboparopHoii paboThi

O6paboTia IKCIICPUMEHTATBHBIX JIAHHBIX atalorHHa obpaboTke JaH-
HBIX aGoparopHoil paGoTer Ne3 1o onpeae/eHUIo NOTeps HANOPa Hi TpeHHe
mo ivdHe, B pacueraX IpPHHATE YCKOPCHHE cBODOJHOIO NAJeHus
g =981 om/c?.
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Tabnnua 4.2.

Ounpejeaenne KO>PPHIHEHTOB MECTHBIX COMPOTHR/ICHH

HaumeHoBaHHE

| napaMeTpoB
|

BenTuwis

IpoGroBblii
KpaH

JHuadparma

1
OIBIT

2
OILIT

| 1. Jlnamerp Tpy6ni d oM

1 2
| OMBIT | OIMKIT

1 2
ONLIT | OmbIT

2. ITLiomane MHUBOTO ceUe-
HUS @, CM°

3. Temmneparypa sogst T, °C

| 4. KuneMarn4ecKkHii
KOIPPULMEHT BAZKOCTH
2
BOJBI V,eM /¢

5. O6BEM BOAHI B
mepHom Gake W, e’

6. Bpems oneita t, ©

7. Pacxon Boasl Q, em’/c

8. CpenHss CKOPOCTh
| BOAHV, cM/c

| 9. lNokazanne nepsoro
nbezomerpa pr/(pg), oM

!
I ().TToka3aHye BTOPOTO Mbe-

soMmeTpa p2/(pg), cm

| 11.Horepu sanopa hy, cm

12, KoadpuaueHT MeCTHOTO
conpoTuBieHus §

'i —
| 13.Yncio Peitnoas;ica Re,
II PeXUM TeUSHHA
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1. PaccuursiBaeTcs [UIOINAAb KUBOTO ceueHus TPyObI:
o=nd’ /4.
2. B cootBetcTRUM ¢ Temmiepatypoii o Taba. 2.2 .BpiOupaercs KHHeMAaTH-
YecKuii KO PULUUEHT BA3KOCTH BOJIBI V.
3. Haxozures Be/IMYMHA Pacxo1a BOABI B KA#K10M OIbITE:

Q=W/t

4, Onpe,ueﬂaer CA CpeaHds CKOPOCTb BO/JbI B KaMKIOM OIBITC:

v=0Q/m.
5. Boiunensiores MecTHbIE NMOTEPH Hanopa:

h= pi/(pg) — p2/(pg). 4.2)

6. Onpegenserca 3HaUCHHS KOIPPHLIECHTOB MECTHBIX CONPOTHBIICHHIA:

t=2gh v’ . (4.3)

7. Jlna kasknoro oneita Beruncisercs duciio Pelinonsaca Re

d
Re=""
v

H ONpEeASIAacTCH PCHUM [BHIKCHUA BOABIL.

8. Bee pacueTHble AaHHbBIE 3aHOCATCA B Ta0uity 4.2.

9. Ilo 3aJaHHO NpenojaBareid Al OHOIC M3 OIIbITOR MOMET ObIThH BbI-
MOJTHEH pacueT norpeuwHocT! onpejenenus C. s storo dopmysna (4.3) Mo-
et GbiTh MpejIcTaRlieHa B BHJE!

£=12,08 h, d* £/W? (4.4)
¥ TOT[1a PACYET OTHOCHTEBHOMN CHCTEMaTHYECKOH MOrPellHOCTH MOYKET

ObITh BBINOJHEH MO 3aBHCUMOCTH:
5¢ =§_ " Ah, 5 4Ad " 2AW " 2At (4.5)
€ h, d W t
AGCOMOTHBIE HOTPEIIHOCTH M3MEPAEMBbIX BEJIUUMH A... MPHHUMAIOTCS Clie-
Jyromum obpasom:
Ad=0,1 MM; AW = 0,1 HauMeHBINEro ejeHMs UIKAIBl MepHoro Oaka;

At=0,1c; Ah_= 0,5 ueHbl JefeHus MIKAIbI MHE30METPa.
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4.2.5. Bonpocs! 1.1 cAMONPOBEPKH H COCTABJICHHS
BBIBOJOB N0 pafore

1. Yro Takoe MeCTHOE CONPOTHBIICHHE?

2. Ilo xakoit popmy:ie paccUUTBIBAIOTCS MECTHBIE TIOTEPH Harnopa?

3. Kaxue MeCTHBIE CONPOTHRICHHS HCTIOAb3YIOTCS MPH BHIMOITHEHUH
naGoparopHoit padotu?

4. Kak 3KkcriepuMeHTaIbHO B JaHHOH paboTe OnMpeensyiuch MeCTHbIE
1noTepy Haropa?

5. Or yero 3aBHcHT KOO HIIHEHT MECTHOIO COMPOTHBICHUS 14 3a-
MopHoit annaparypbi?

6. M3 kakux s1eMeHTOB cocTouT 1abopaTopHas yeTaHoBKa?

7. Kaxue H3MepeHUs BBIIOIHIIOTCA B KAXKI0M OMNbITE?

8. Jlna yero usMepseTcs TeMIieparypa B onsire?

Cocrtas oTyera

Oruer cocTapigeTes Ha CTaJapTHRIX AHCTax (Gopmarta A4 u coaep-
AKHT coeayouiee:
®  KpaTKHe TCOPETHYECKHE MOI0KEeHHs, 00A3aTeNbHO BKIIOYAIOIIHE MC-

1onb3yeMble pacueTibie GopMyJibl ¢ pacuudporkoii 06o3HaveHui U UX pas-
MCPHOCTAMM,

®  CXEMY YCTAHOBKH C HA3BAHUAMH BXO/ALIMX B HEE 2IEMEHTOB H [10-
CTPOECHHUEM TILE3OMETPHHUCCKON JTMHHU UT5 OAHOIO W3 OILITOB;

®  BBIBOJKI MO paboTe, B KOTOPBIX AAFOTCA OTBETHI HA BONpockl: 1, 2, 3,
4. Tax e creyer ykasarh, KakuM Obifl Y0/ OTKPBITHS BPOGKOEOZ0 Kpana B
| ¥ 2 onbITax, KaKk M3MEHWIOCh 3HAaYeHME KOIDOUIMEHTA COMPOTHBIEHHS
KpaHa TpH M3MEHEeHUM yria. CpaBHMTH IKCITEPUMEHTANbHbIC 3HAYCHUS KO-
spduunenTa ¢ Tabmnunbivu (1a6. 4.1). Eciu no Tabimue uHTepnioiMposanne
3HaucHuA KodpduumenTa &, He JaeT JOCTATOUHON TOYHOCTH, TO 3HAYCHHE
kodpduimenta L, Tpebyerea HailT o rpaduky (puc. 4.3).
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100

90

80

70

60

50

Puc. 4.3. I'paduk 3aBucumocTy ko3guimenTa CONPOTHBICHHUSA
npoGKOBOIO KpaHa OT yIMia HoBOpoOTa

Jlabopamopuas paboma N5

HNcreueHne 'KuIKOCTH Hepes OTBePCTHH H HACATKH

5.1. Teopernueckne MOJIOKeHHN

B umkeHepHOH NpakTHKE 4acTo NPUXOANTCA BCTPEYATHES ¢ SBIHUAMY
HCTCUCHHS MMAKOCTH Yepe3 OTBEPCTH pasTuIHON (GOPMBI H Yepes HACAJIKH -
Kopotkue narpyOoku pasnoii kondurypauuu anunoit (3+5)d,y, (Auamerpos
OTBEpCTUil), K KOTOPBIM OHM MpHCOCAUHEHBI. Yepes oTBepcTHA W Hacalku
POUCXOJNT MEPETEKaHHe KMAKOCTH H3 OfHOrO pesepByapa B APYro#, ono-
poskHeHue pesepByapos. Hacanku m wx xoMOMHalMM ABISIOTCS KOHCTPYK-
TMBHBIMH 3JIEMEHTAMH Pa3IHHHbIX A1MAPATOB U YCTPOIHCTB.

OTeepeTusl pasiuuaroT Matbiec u 6oabliMe, B TOHKOH WIH TOJICTOMH
crenke. HMcreueHne MOMKeT NPOMCXO/IUTH NPH TIOCTOSHHOM WIIH NEPEMEHHOM
Hanope.

Hacaakn no dopme narpyOka Moryr ObITh LMIHHAPAYECKHE (BHYT-
PEHHME M BHENIHWE), KOHUYCCKUE (CXOASIUHEcT H PacXodALUHEc]) H KOHOH-
JlanbHbIE, BHIMOAHEHHBIE M0 (hopme BeIxOAsel cTpyH.

OTBepeTHE MOMKHO CUMTATH MAJIBIM, €CJIH €ro BhICOTA HE TPEeBSILIAEeT
0,1H. Tlpu 5TOM YCAOBHH CKOPOCTH B TOYKAX CHATOIO CeYeHMA (Ha paccTos-
HUM [OTyAMaMETPa, PUc.5.1) NMpPaKTHYECKH OJMHAKOBA M MOXKET ObITh Ofpe-
Jieniexa no dopmyie

v=¢-/2gH , (5.1
rae  H —mHanop Haj LEHTPOM TSKECTH OTBEPCTHS,
¢ - Ko3QOUUMEHT CKOPOCTH, KOTOPbIM Y4HTBIBAIOTCA [OTEPH IHEp-
ruu Ha GOPMHUPOBAHHE CTPYH. BBIXOALICH W3 OTBEPCTHSA ¢ KO-
3 PULIHEHTOM MECTHOTO CONPOTHUBICHHA (g,
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o - koadduument Kopuonuca, o =1 npu 1ypOyaeHTHOM pexkuMe.

Ilromanp cxaToro ceueHws CTPYd OINpejiesisieTcs 4epes IUIOab
OTBEPCTHA O M KOOPOUIHEHT CHKATHA € ™ €0, TOIJa E=0/ ©® H
ILIsL KPYTJIOTO OTBEpCTHs

e=dex /d” . (5.3)

IIpu ycranoBHBLIMMCA ABWKEHWH NpOmyckHas cnocobHocts Q (pac-

X0/) ManbIX OTBEPCTHH M HACAIKOR BBIUMCIISCTCA [0 3aBUCHMOCTH:

Q = uo.2gH, (5.4)

B KOTOpOii B — KO3} hHIMEHT pacXxoda, CBA3AHHBIM C OCTAIbHBIMH
ko3 dUIIHEHTAME COOTHOIIEHUEM
P=£0. (5.5)
| iy -
T 9,5d
ir S o
= =
| NN e
-
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Puc.5.1. Hereuenne muaKoCTH Yepes MAIOe OTBEPCTHE B
TOHKOH CTEHKe

KoapdpuumenTst ucreuennit Cop, €, ©, | 3aBHCAT OT GOpPMBI OTBEPCTHH H Ha-
CajikoB, XapakTepa 06paboTKu KPOMOK OTBEPCTHS, OT MOJHOTHI H COBEPINEH-
CTBa COKATHSA CTPYH, a U1l KOHHYECKHMX HACca/IKOB — OT YIJIa KOHYCHO -
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CTH. [11s1 HEKOTOPBIX BH/OB OTBEPCTHH M HACATKOB 3HAuCHHs Koo(puireH-

TOB NpHBEeAeHI B Ta6.5.1,
Tabmuua 5.1
KoypdnuueaTsl CKOHOCTH, CRATAN CTPYH H pacxoaa

Buj1 KOHCTPYKTHBHOIO YJieMeHTa 0 e m

ICpyriioe OTBEPCTHE B TOHKOI CTEHKE ¢
Py P 0,97 0,64 0,62
ITOJIHBIM COBEPIICHHBIM CHKATHEM

BremHuil yunuHpudecknii Hacanok 0.82 1,00 0,82

Konnueckmii cxonauiyiicsa Hacajok ¢

yi/iom konycHocTH 13°24' 8 Ll 094

KonHgecKkui pacxoasimiics Haca oK ¢ |
: P ooy 0,50 1,00 | 0,50
VIJIOM KOHYCHOCTH 7

e l

Senenwe cxKaTHA CTPYH BEChMa CIOMKHO: GopMa MOTIEPEUHOrO CeYeHUs
CTPYH H3MEHSIeTCH 110 cpaBHeHnio ¢ (opmoii ceueHus CTpyn B caMOM OTBep-
cTUM. DTO ABNEHHE HA3bIBACTCA WHEepcuedr cmpyii. Tak, npu BHITCKAHAW
KUIKOCTH M3 KPYIJIOrO OTBEPCTHS CTPYSl HMEET B CHKATOM ceveHnu Gopmy a11-
J1Mrica; U3 KBaAPaTHOro - QOpMy KPecTa; H3 TPEyTONBHOIO - GopMy GYKBHI Y.

Jna BbiBoAa Gopmys onbITHOrO onpenedeHus Ko3hdUIMEHTOB HCTe-
HCHHS PACCMATPUBAeTCs CBOOOIHOE MCTEUSHHE CTPYH Hepe3 Maloe OTBep-
CTHE B TOHKOW CTEHKE C MOJHBIM COBeplIieHHbIM CkatieM. Tpaexropus
cTpyH umeer ¢opmy napabosist (puc.5.1). Koopaunatsl TpaekTopuu cTpyn
MOJKHO MOJTY4HTb, JOIYCTHB, YTO KAKJAL YACTHIA CTPYH ABHKETCH, KAK CBO-
GoxHas MaTepHATbHAs TOYKA, HA KOTOPYO ACHCTBYET TOIBKO CIUIA TSHKECTH.
Toraa ropusoHTaNbHOE epeMeleHHe PaRHO X = Vi,

BepTHKATbHOE — y = gt'/2.
Hckmouns t, BLIpasHM CKOPOCTH uepe3 KOOPAMHATHL X W
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V= xa_‘;"g!(Zy) . IlpupasHyBas MOIYUYEHHOE BHIPAKEHHE K CKOPOCTH MO (pop-
myie (5.1), nomyanm
o X (5:6)
=2

OrnuunTenbHoil 0cOOEHHOCTRIO MCTEYSHHA JKHMIKOCTH depes riHapa-
BIIMUECKHE HACAIKH ABJSETCA 00pa3oBaHue CHKaTOTO CeHeHHS BHYTPH Hacal-
ka Ha paccTosriu 0,5d ¥ BO3HMKHOBEHHME BaKyyMa B 00/1aCTH CHATUA CTPYH.
Cyskasch Ha BXOJ€ B HAcajloK, KaK MpH MCTEUCHNUM 4epe3 OTBEPCTHE, CTPY:
JKHIKOCTH 3aTeM paciMpseTcs, 3amoiHss Bee cedenune. (karue CTpyM OT-
CYTCTBYET B KOHOMJANbHOM Hacajike, hopma KOTOPOro ouepteHa o dopme
BBITEKAIOWIEH CTPYH.

Haiuuue Bakyyma BHYTPH Hacajika, NPHCOSAHHEHHOIO K OTBEPCTHIO,
CIIOCOBCTBYET JOMONHHTESHBHOMY MOICOCY KHAKOCTH H YBEJIHICHHIO [IPOITY-
CKHO# CIIOCOGHOCTH OTBEPCTHS, T.K. /U1 Hacajka AeHCTBYIOIMIA Hanop yse-
nuumrBaeres. OH criagbBaeTcs U3 nmbesoMerpuieckoro (H) v BakyyMmeTpu-
yeckoro (Hyee) HaIOpoB. JUis HoSaIKOB BeJIMHMMHA BAKyyMa COCTARIACT: UH-
nuHapuyeckuii = 0,75H; koruueckuii cxopsmmiica = 0.8H; konuueckuil pac-
xomsuuiics = 0,85H.

Puc.5.2. UcTeueHHe »UKOCTH Y€pes Haca/IKH
A - BHEIIHMI LMIHHAPHYCCKHI HACATIOK, 6 - KOHHYECKMil cXo-
nsuiicd Haca 0K, B - KOHUYECKUH pacxoAfIIMHUC HACaTO0K

OcoBeHHOCTH HCTEUEHUs KUIKOCTH Uepe3 HACAIKN — HAJIMUHE BAKYY-
Ma - YUMTHIBAIOTCS BEMWUMHON K03(D(UIMEHTOB CKOPOCTH @, CKATHA € U
pacxoaa u (Taba.5.1).
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5.2. Bemoanenne Jaoparopraoii pabors

5.2.1. Ile.is aaGoparopHoii paGore:

[lesbio naboparoproii paboTsl SBNAETCH SKCNEPAMEHTAILHOE U3yYe-
HHE MpOoLecca HCTeUEHHs! AUIKOCTH Yepes Masoe OTBEPCTHE B TOHKOH CTeH-

KC M HAaCaIKU MPU MOCTOAHHOM HAIOPE ¢ OmpeeseHHeM kodhhUItHEHTOR
CKOPOCTH, CHKATHA H pacxo/ia.

5.2.2. Onucanue .1aGoparopuoii ycranopkn

YeraHoska i npose/icnus sabopatopubix paGor (puc.5.3) no usyve-
1THIO HCTCHUCHHUS MHAKOCTH YCPEs OTBCPCTHA M HACAKM COCTOMT H3 METa/Uln-
eCKOro HarmopHoro Oaka 1. Ha TOPUEBOH CTEHKE KOTOPOTO HMEIOTCS MAsIoe
OTBEPCTHE B TOHKOH cTeHKe 2 1 M'H/IPABIHYECKHEe HACAIKY; BHEMIHUN [IATMH-
ipuuecKkuit 3, KOHUUeCKHil pacxoasimmiics 4 U koHuveckuii cxoasmumiics 5.
KpaHom 6 perynupyercs NnoctyiuieHue Bojibl B 0aK ¥ MOJIEpKUBAETCH 110~
CTOSHHBIN JeHCTBYIOWMH naop H npu nposeicHuH dKcnepuMeHTa. Hanop
H Ha ypoBHE OCH OTBEpCTHA W3MEPACTCS C 1OMOMBIO nbesomerpa 7. Tloa-
BUXKHBIM KOOPAHHATHUKOM 8 M3MEPAIOTCH KOOP/AMHATSI (X, ¥) BbiTekaouieit
crpyd. Pacxon sxuakoctu onpesensiercs ofbeMHbIM METOAOM MO YCTAHOB-
JICHHOMY 00BEMY H BPEMCHH 3arlOIHEHHS €r0 B [0IBHKHOM mepHoM Dake 9.
Kpan 10 ciryxut s Bbillycka Bo3jtyxa w3 6aka 1 npu 3anoTHEHUH €ro Bo-
yioi. Tlpu momomm xiananos 11 ocyuiecTsisieTcs oTKpbITHE OTBEPCTHS U
Haca/1koB. L1 TH/IpaBIHueCKUX HACA/IKOB BEIHYMHA BAKYYMA ONpe/IeNifercs
¢ nomoupio U -obpazHoro Bakyymmerpa 12.

5.2.3. lopsiaox Beimo.nenns aaboparoproii paGorsy

1. C noMOMBIO WITAHICHIMPKYIIS TIPOBOASTCH 3aMepbl reoMeTpute-
CKUX pasMepoB OTBEPCTHS W HACA/KOB, & MMCHHO, BHYTPEHHEIO jHameTpa.
JIuHeHKo#H 3aMepseTcs KOOP/HHATA I HA NOABHIKHOM KOOpIMHATHHKE 8. D10
PACCTOSHHE OT OCH OTBEPCTHA 10 HATHHYTOH HUTH B KOOP/IMHATHHKE.
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Puc.5.3. Cxema yCTaHOBKH A7 M3YHUCHHA HCTECUCHUA
JKHAKOCTH 4Yepes OTBepCTHE W HacaKu

Januble BHOCATCS B TabL. 5.2 V1A oTBepeTHA Wik B TabiL. 5.3 jyis HACA/IKOB.

2. OTKpHIBAETEA PEryIHPOBOUHBIHA kpaH 6. 3anoHseTcs HanopHbii Oak
1 u ycTaHaB/MBaeTC HEKOTOPLIH AeHcrsyromuii Hanop H. [lpw sanonHeHnu
HAIIOPHOTO 0aKa YCTAaHOBKA OCBOOOMKIAETCS OT BO3AyXa IyTeM OTKPLITHA

kpaxa 10,

56

3. lloeopoTom kianana 11 OTKPEIBACTCA MaIOe OTBEPCTHE KM OIHH U3
1HACAIKOB B 3ABUCHMOCTH OT HEJIH SKCNEPHMEHTA.

4. ITpu moMoiM Pery/IMpoOBOYHOIO BEHTHIA 6 yCTAHABIMBAETCS MOCTO-
arHbli AelicTBytomii nanop H, xotopsiii hukcrpyercs o nsesomerpy (7).

5. [IpouzBoautes BU3yaIbHOE HaDIIOJEHHE 32 XAPAKTEPOM HCTCUCHMS
AKWIKOCTH, BHJIOM BBITCKAIOINCH CTPYH, e TpaekTopuei. Jlns manoro orsep-
CTHA Haﬁnm;.taercn ABJICHHC HHBCPCHH CTPYH.

6. OOHOBPEMEHHO H3MEPSIOTCH M 3aNHCHLIBAIOTCS CHE/YIOIME Napa-
veTpel: ieHeTByoMmuMii Hatop H 1o nbesomerpy 7; BpeMms t HanosHeHus yc-
1AHOBIEHHOTO 00beMa AHIKOCTH B NOJIBHIKHOM 68[{6, [IPHHUMAKOIIEM BbITE-
KAIOMIYH0 CTPYHO: KOOP/AMHATA X TPACKTOPHH BBITEKAIOLICH CTPYH, NPH 3TOM
HATAHYTasA HHTh KOOPAMHATHHIA 8 /10/0KkHa OBbITh YCTAHOB/IEHA 10 OCH CTPYH:
[HAMETp CTPYH B CIKATOM ceuennn d, Ha pacerosuuu 0,5d or Bxoaa B 0T-
BEpCTHE.

Bce manHbie BHOCSTCS B COOTBETCTRYIOWME TabuLp: Tabr, 5.2 win Tabm. 5.3.

7. Tlpu McTeHeHHH KUIKOCTH Yepes HACAIKHM 3aMepieTcs RefMYHMHA
BaKyyma ¢ romoinpio U - obpasioro sakyyMmerpa 9, 3amonieHHOro sKHIKo-
CThIO, ILIOTHOCTE KOTOPOil GO/BINE INIOTHOCTH BOMBL, HAMPUMEP, YETHIpEX-
xitopucteiM yraeposaom CCly wian pryrsio,

B Tabu. 5.3 eHocures pesmumna hyg,,, paBHas BeicoTe cTonba xKUIKO-
cti B U - 06pazssHoM MaHOMETPE H COOTBECTCTBYIOINAA BAKYYMY.

llpn npoBeseHHH ONBITOB ¢ HACA/IKAMH HAJIMYHE BAKYyMa MOIKHO Ha-
IVIAHO [POISMOHCTPHPOBATH Clle/yionuM obpasoM: Ha paccrosuuu 0,5d B
MECTE COKATHS CTPYH H BOZHMKHOBEHNS BaKyyMa BHIBOJWTCS LITYUED, HA KO-
TOpbIA OficBaCTCA pe3nHoBas TpyOka ¢ 3aKkuMoM, TpyOKa omyckaeTes B cocys
¢ TIOAKPAIICHHOM KHAKOCTHIO, [1pH OTKPBITHY 32kKHMA NOAKpAlIEHHAS KHI-
KOCTb BC/IC/ICTBHE BAKYYMa BCACKIBACTCHA B HACAJOK. M CTPYS, BHIXOJAIHAT H3
HacajKa, OKpallHBaeTcs.

8. B konite onsita 3akpuisaeTcs kianad 11, a no OKOHYAHHE BCEX ONbI-
TOB 3aKphIBaeTes Kpau 6 Ha Tpybe. nojaromeii Bojty B Hanopusii 6ak 1. 3a-
TEM BBIILyCKaeTcsd BOAA W3 HAMopHoTo Gaka.
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Tabnuua 5.3
) Hereuenne mHjIKoCTH Yepes IHpaBIHYeCKHe HacC
Tabnuua 5.2 P - e

HereueHne mUAKOCTH HEpe3 MaJIOe OTBEPCTHE

Thtnsa- Konuue- | Konnue-
| pul[‘ecxuﬁ ckuif pacxo| ckuif cxo-
No onwitTa

S aswmics | nsmmiics
HamMeHoBanue napaMeTpoB i I’{aHMCHOBa"HU |]apa\lb"l‘p0[5 Hacaaok Hacaaox

| Onbrrst Onpitsl Ottpier
1. Jnametp orseperas d ,om ' ]

e — | 1 12 1 2 1 2

7
2. I1nomajs sKUBOro CEHEHM (0, CM™

1. /luamerp nacajka d .cm

i p)
3. Heiicryronmii Hanop H. em 12. I'Tnomane ;KUBOI'o CeycHUs M, CM™

4. O6neM BoIbi B MepHoOi emkocTH W, 3. Heticryromuii nanop H, em
: e e .
o™

4. Toxaszanue Baxyomerpa hy,e. cm

5. Bpems HarnoiHeHUs NIPHAITOTO 00b-
emat. c

5. Bakyymmerpuueckuii nanop Hyge, oM

BO/Jl. CT.

6. O6wemubiii pacxoz eoas Q. em’lc

6. PacuerHpiii Hanop Hpge, ~H+H ., cm
] 2 o
7. Koagdunpment pacxona p

7. O6bem Boasl B MepHOi emkoctn W, o’

8. KoopaynHata TPaeKTOPHH CTPYH X, CM 8. Bpema HanonseHus HpuHATOro obbema

9. Koop/iuHaTa TpacKTOpUH CTPYH Y, CM t.c -
10. KooguimeHT cKkopocTy ¢ 9. ObBemHIi pacxo/l B“’flb_[_Q-_t‘-“ e
11. Koappurmenr coarus & 10. Koathurmenr pacxojap
12. Jluamerp CTPYH B CIKATOM CEHEHUH 11. KoopyiHata TpaexkTopum cTpyH X, oM
dex, oM {12, KoopiutaTa TpaeKTOpHI CTPYH Y, €M
13. OnprrHoE 3Ha4YeHe KO3 huLHeHTa _1§_ 50343@“““‘-’“‘" SRUPOCIM
CKATHA Eo

14. Kosthpuumenr cxarus €
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5.2.4. OGpaboTKAa IKCHEPHMEHTAIBHEIX FTAHHBIX

Jlns yno6eTBa BHMMCICHHI THHEHHYIO Pa3sMEpHOCTh CAEIYET TIPUHATE
B CM, NI0YTOMY yckopenue g = 981 em/c.
Jlo nauana oGpaboTkH SKCHEPUMEHTANIBHBIX JaHHBIX CACAYET Npo-
BepHTH, 4TOOHI B Tab1.5.2 witk Tabi1. 5.3 ObuiM BHECEHD! CSAYIOLINHC BC-
SIMYMHBI, OTyYEeHHBIE B Pe3y/bTaTe U3MEePEHHIL:

d - guameTp OTBepCTHA WM HACAIKOB,
H - geiicreyiomuii Hamop;
W - ofbem BOBI B MCPHOH EMKOCTH;
t — Bpems 3anonHeH!s GUKCHPOBAHHOTO 00BbeMa BOJIBI;
X 1 y - KOOpAUHATHI BBLITEKAIOWIEH CTPYH;
dex - AMAMETP CIKATOTO CEUESHHS CTPYH JJIF MAOI'0 OTBEPCTHA!
hga - MOKA3aHME BaKyyMMETPa IS HACaIKOB.
[pu 0GpaGoTKe ONBITHBIX AAHHBIX CIIETYET BRIYMCIMTE CICAYIOMHME
NapaMerphl ¥ BHECTH L COOTBETCTBYIOULYIO Tl IHILY.
1. Tnowmanm MUBOTO CeueHU o =nd’ /4.
2. O6BeMHbIH pacxof BO/IbI Q=W/t.
3. Koadpdpuumenr pacxona n=Q/® 2gH. (5.6)
4, KoaduimeHT cKopocTH, OfpeieiIseTcs no popmyiie 5.2
_ 1
& e (;tl'l“h
5. 3navucHue ko>DUIEEHTA CKATHSA € ONPEJEIASTCA, HCXO/ U3 BEIHYH-
Hb! KO3 HIMEHTOB PacXoa [l H CKOPOCTH ( COTIAcHO popmyie 5.5:
£=p/0.
6. OnbiTHOE 3HAYCHHE KOIPOULIMEHTA CHATHA (E4n) MOKHO MOAYHHTD [Ty~

TEM reOMETPHYECKHX 3aMEPOB AMaMETpa OTBEPCTUS U JAHAMETpa CTPYH B
242
CIKATOM CEYEHHH M paccymTaTs no dopmyie 5.3: e=dee /d"
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7. BenuuuHy BaKyyMMETPHYCCKOTO HANopa B I'HAPABIMYECKHX HACAaAKaX
paccUMTHIBAEM B CM BOJL. CT., HCXO/AS M3 CICAYIOUWIHX PacCymKACHMI,
BakyyMMeTpHYecKoe  JlaBjieHHe  BHYTPH  HAcaaka  oOnpejenseTcss Mo
+ABHCHMOCTH'

Puav™ Pahsai, (5.7
e Pax — IWIOTHOCTE JKIIKOCTH B IpHOOpe (YTOUHSIETCS y nperoanarens);
hgai- moxasanme U-oGpasnoro sakyymmerpa.
BakyymmeTprueckuii nanop Buyipy Hacajka B cM BOMCT. Halijiercs u3
COOTHOLUEHHS
Hipaie (€M BOLCT.) Poad/Proas = Pacbisax /Pross: - (5.8)
[TokazaHue hpay U-06pasiion o manomerpa ciaegyer cHUMaTs B oM.
Jakonuns  0OpabOTKY  OKCHCPHMEHTAIBHBIX  JAHHBIX,  CIEAyeT
HPOAHATM3UPOBATE  NOJVUCHILIC  BeaHIMHBL  Ko3(DOUIMEHTOR  pacxosa,
CKOPOCTH H CHaTUA M CPABHWIL  MX ¢ TADTHYHBIMH  3HAYCHUAMH,

nupuseseHHbMa B Tabi, 5,1,

5.2.5. Bonpocst /1is caMONpOBEPKH M COCTABJICHHS
BLIBOL 3 1o paboTe

1. Kakoe OTBEpCTHE HATKIBIC ICH MAIBIM OTBEPCTHEM B TOHKOH CTeHKe?

2. Kakoe SBACHHME HASLBACTCON HiReperelt crpyn?

3. Yro Takoe ruapamimteckuit nacanok? Knaccuduxanus Haca/ ko,

4. Tlpuseaute pacueriyio (popmyny npomyckHolt crocobroct (),
(pacxoaa) /s OTHEPCTHI 1 HACAIKOB,

5. KaxoBbl 0COGEHHOCTI MU TEUCHNS JKIIKOCTH Yepes Hacaaku?

6. Kax BiusieT BOSHHKHORCHUE BIKYYMA B HACA/IKE HA BTTHUMHY pacxoia’?

7. Kakumu koddpduumeniami  xapakrepusyerca nporece HCTedeHHs
qepe3 OTBEPCTHA M hicankn’! Or vero 3aBUCHT BETHYMHA DTHX

koaddurmerTon?

8. Omwmmre npunumin  jeilcinms  naGopatopHoit  ycTaHOBKH i
H3YYEHHA MPOLILCCH  MCTCHCHNS JKHIKOCTH 4qepe3 OTBEPCTHS U
HacajiKH.

9. Kake nokasanms CHUMIIOICH B TIPOIECCE MPOBENCHMS  Ja-
Gopatopuoii paborm?
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10. Kaxue napamerpnl H k03dpuuMeHTbl PACCUHTBIBAIOTCA, HCXONA H3
OIILITHBIX AaHHbIX?
11. Ilpueeaute npumepsi 00JIACTH IPUMEHEHHA OTBEPCTHI U HACA/KOB.

Coctas oT49eTa

Oruer cocraBisiercs Ha crawjapTHeix Jsmcrax Qopmara A4 u
COAEPHHT ClIeAYIOLIEE!

®  KparTKHe TEOPEeTHYECKMe MOJOKEHHs, 00s3aTeNbHO BRIIOUAOLIHE
HCTIoNBIyeMble pacueTHsie GopMysbl ¢ pacumiposkoii ofo3HaueHnidt W UX
Pa3MepHOCTSAMH:

®  CXeMY YCTAHOBKH C Ha3BaHHAMM BXO/ISIINX B HEE JJIEMCHTOR.

e  BuIBOjAB TO pabore, B KOTOPHIX JO/KHbI ObITh CopMyIHpOBaHBI
LIE/IM ¥ 3a[a4M SKCIICPUMEHTA, OMMCAaH MPOLECC UCTEUSHHs KUIKOCTH Hepes
OTBEPCTHE M OCOGEHHOCTH MCTEUCHHsA uYepe3 Hacajxu. TIpoBecTu cpaBHEHHE
ONBITHBIX ¥ TAGIMUHBIX 3HAYEHHH XAPAKTEPACTHUECKUX KOd(QdHUMEHTOB
CKOPOCTH, CWaTHs ¥ PACcXoia, 1aHa OLICHKA [IPOBCICHHBIM OTILITAM.
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Jabopamopnan paboma Ne 6

Onpenesnenne 3xBHBACHTHO# IIEPOXOBATOCTH

TpybonpoBoga

6.1. Teopernueckne moxoKennst

IIpr ABHKEHUM HKMIKOCTH B HATIOPHOM TPYBOTIPOBOZE NOTEpH Haropa

10 AIHHE TPYGBL HOCTOMMHOIO CEUCHHH 3ABHCAT OT eOMETPHYECKHX
pasmepos TpyGonpososa /, d, ckopoctioro naropa v/(2g) 1 kosbduumenTa
[ HIPAaBIHYECKOrO TPCHUA A 1 paccunThiBalores no dopmyne Jlapen-
BeiicGaxa:.
2
, :k’ ve
d2g

Kak mssectHo (em. smbopatopuyio paboty Ne3), kospduument apeu
b B oOiteM crayyae sz nse1en (hykimeii uncia PeifHonsaca  ImepoxesaTocTu
A =f(Re,A/d). JlBrakenmue soun B TexHHYeCKHX TpyGompoBojax uaie
BCETO NPOHCXOMMT MPH TYPOY IEHTHOM pescnMe, TaK Kak JIAMUHAPHbIH pexum
B HHX BecbMa Heyctolums. llpu 1ypOysieHTHOM pekume onpefencHue
koopuumenta Jlapen olyciomiciio 06iacTeio (30HOM) COMPOTHBICHHA.
loHaTHe 0BNACTH CONPOTHIICHNA CRATAHO C LIEPOXOBATOCTHIO H TOMLIMHOM
obpasyiomerocst 'y cremkn ipyOonpososa norpasuuHoro cnos  (WiM
MOJCTION ), HA3BIBAEMOTO BAKMM (PANCE — JIAMHHAPHBIM) IPHCTEHHBIM CI0EM,
TOJILIHHY KOTOPOTO MOKHO OHEHMTH 110 hopmyte (3.5)
32,5d
Re /A
Jauuplii cioli  Xapakiepuiyercs MaubMH  CKOPOCTAME  JIBHIKCHUS

0

HKUKOCTH, ¥ ST0 TONIIMHA BIMNCT 1A XapaKTep TPEeHHS OpH TypOyIeHTHOM
pesxkuMe M Ha o6mmid 3aKoH conporunienus (3.3)
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¢

B CBA3M C KOTOPHIM BbiAENEHO 3 30HBI CONPOTUBICHUA TypOYAEHTHOTO
pexuMa.

Obnacme 2udpasAuyecKu 2AGOKUX mpy6. OTO TAKOE YCIOBHE
ABHIKSHHA KHKOCTH, KOIAA TOJIIMHA NOTPAaHUYHOIO CJI08 HosibIlie BBICOTHI
BBICTYIIOBR a0COMNIOTHOH WIEPOXOBATOCTH, W OHA HE BIMACT Ha BEJTMUMHY
koabduuuenta [apcu.

Cornacno dopmyne (3.5) ¢ yBejuueHHEM HHCaa Re TtomuuHa
NOrPAHMYHOTO €108 8 YMEHBIIAETCA, MPOUCXOMT PaspeIB €TI0 BRICTYTAMH
wepoxosarocty. Ha Bemunty Ko>(duumenta i HaMHHACT BAMATH KAk 4YMeI10
PeiiHOMbACA, TAK M IEPOXOBATOCTh TPyObl. Teuenue BIOIb 2UOPaBIUIECKU
UIepOX0eanivlx CIMEHOK, KOT/1a ¢ BO3PacTaHUeM “HCIa Peiinonb/ica ToJuAHa
BA3KOTO CJIOS YMEHBIIAETCsl M 1IPU JOCTWIKEHHH ONPEJEseHHOT0 3HAYCHUA
(Re= 20 d / A,), cTaHOBHTCS MeHblie a0COMIOTHOM LUEPOXOBATOCTH, ACTHTCA
HA 2 30HBL.

Obnacms  Ooxsadpamuunozo  conpomusienun.  HccneoBaHus
TIOKA3a711, UTO NIOTePH 1O JUTMHE B 3TOM CJIy4ae MPOTOPHHOHATLHBI CKOPOCTH
B crenenm 1,75<n<2,0. 3nauenus kospduimenTa A 11 TEXHAYCCKUX TpyO ¢
HEPABHOMEPHOH  LIEPOXOBATOCTHIO  OMPEJCILAOTCA 1O dopmyne A
AnpTuryns

0.25
x:o,u( L A] : (39)
Re d

Obnacme Keadpamuunozo conpomuenenun. Jiia HepaBHOMEPHON
LIEPOXOBATOCTH B TEeXHHUECKMX TpyGax mNpeiesbHOe 3HANSHME HMCId
PeifHonbaca, NPH KOTOPOM HAuMHAeT ACHCTBOBATH KBaJPaTHYHbIA 3aKOH
CONPOTHBIIEHHSI, MOXKHO C TOUHOCTBIO A0 5% MPUHATH Re = 500d /A,. B 5ToM
ciydae  KOIPOUIMEHT COMPOTHBICHWA  SBJIACTCH dyHkimedt  TOIBKO
IIEPOXOBATOCTH M HE 3aBHCHT OT 4uCra Re . Jlns 30HBI KBaApaTHHOIO
COTIPOTHBIIGHHUS. CYIIECTBYET psia (opmys ans pacuéra koapduumenTa A,
nanpumep, B.J1. [Tndpuncona (3.12)

A= 0,11(A/d)**.
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O0pI4HO CCTEeC TReHHA JeHCTBUTE TbHAS HepaBHOMEpHas
IEPOXOBATOCTE MMCCT MHOI 00O pasHbie HeperyspHeie GopMsi (puc.3.1, a, 6)
H YCTAHUBUTB €€ CPE/IICC 3HAYCHUE HEBO3MOKHO. lilodTomy mnapamerp
IICPOXOBATOCTH  BBOJAMICH KAK YCIOBHAS BeMYHHA - 2UOPaeIUdecKU
IKeusareHmuan wepoxosamocms A, (puc3.l B). D10 - paBHOMEpHO

JCPHHCTAs  YCHOBHAS  1ICPOXOBATOCTb, KOTOpAs ONpeje/sieTcsd myTeM

W3MEPEHHA COHPOTHR eI, (IHi JaBHCHT:

® 0T MaTepHa/ll M Clocohi 1IPOU3BOJICTBA TPYD (Hanpumep, YyryHHbIE
rpyObl  M3FOTOBJICHULIC LCHTPOOGKHBIM  JHTEeM  Dojlee  uiagkue, dem
CBAPHBIC); TPYObL, WU OTOWICHILE OJHUM H TEM Ke CcrnocoboM, HMEIOT
O TMHAKOBY1O 3KBHBAICH 1Y 10 1ICPOXOBATOCTE HE3ABHCHMO O /iHAMETpPa;

®  OT cBOHCTBA AM/KOCTH, ITpoTeKatomeH mo Tpybe: BiusHHe KUAKOCTH

Ha BHYTPEHHIOIO MOBEPXHOCTEL TPYOLI MOMKET TPOSBUTHCH B BHIE KOPPO3HH
CTEHOK, OOPa30BaAHIM HAPOC TOI 1 OCAJKA;

®  OT IPOAOIIKMTC/ILHOC TH IKCILTYaTaluu TPYO.

Pexomenatmn 1o neantimHe A, MOXKHO daiith B CHIPaBOYHOM
aunreparype (Hanpumep, M1 Macibudk “CnpaBounuk 1o rufipaBinyeckum
COTPOTHUBJIICHHAM) JUBL PUuinuioro BHAa Tpyd, KAK METAUIHUECKHX —
CTATBbHBIX, YYTYHHBIX, 10K H OCTOHHBIX, acOecTOlneMeHTIbIX, AEPEBIHHBIX,
tdaHepHBIX, CTEKIAHMMY W 1. BecbMa BamHO yMers onpeaensats A,

OMBITHBIM ITYTEM.

6.2 Brmoamenne xaGoparopmnoii padorst

6.2.1. e aaGoparoproii patore:

Liesibro nabopatoproil padoTs ABISETCs ONpe/1e/cHHE SKBUBATCHTHON
HICPOXOBATOCTH TPYOLI,

Tak kax ;JabopaTopHas palio1i HLINOTHASTCH HA YCTAHOBKE, CXeMa KoTopoit

npejcrasieda Ha pue. 33, w0 Juim pacdera A, HeoOXOMMO OMNpeNe/HTh

koadbument Japew. 1o onncaiive 1abopaTopHOil YC1aHOBKH | BEINIOAHEHHE
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IKCMEPUMEHTA ClieayeT CMOTpeTh B pazzenax 3.2.2 u 3.2.3. Hcxouusle,
IKCIIEPUMEHTATBHBIE H PACUETHBIE JaHHbIE 3aHOCATeH B Tabmuiy 6.1.

6.2.2.06paboTka pe3yabTaToB AadopaTopHoii paborsi.

1. PaccuntbiBaercs niiouans ;KHUBOIO ceueHus TpyObi:
o =nd* /4.
2. B coorsercteuuM ¢ Temmeparypoit mo rtabm.  2.2.BriGupaercs
KHHeMaTHUeCKHi KOADUIUHEHT BAIKOCTH BOAKI V.
3. HaXoaMTcs Be/IM4MHA PACcX0/a BOALI B KAKIOM OTIBITE:
Q=W/t.
4. Onpepensercsa cpejHAs CKOPOCTh BOABI B KAXAOM OMBITE:
v=0Q/o.
3. Beluucisiores I0Tepy Hanopa;
h; = pi/(pg) — p2/(pg)-

6. PaccunTripaeTcs OnbiTHOE 3HaYeHHE KOX(PQHIUMEHTA IHAPABIHYECKOrO

2g¢dh
TpeHus: B 8 i"
l",
7. Jlna kaxaoro oneita Beiyucasercd uncioe Peitronbaca Re
vd
Re="—.
v

8. Boruncnsercd 3HaueHHe YSKBUBAJIEHTHOM MEpoXoBaTocTH A, 1o
3aBHCHMOCTH, MOTy4eHHOH U3 opMmyast AbTiny:s:

4
_af 2 J 68| (6.1)

’ 0,11/ Re
9. Onpenensercs no hopmysie (3.5) TONMIHHA NPUCTEHHOTO BA3KOIO CIIOA
By 28
Re-/A
10. Io cooTHomeHHIO A, U 3 BBISCHSIETCS 00,1aCTh CONPOTHBIICHHS

TypOYAEHTHOTO pesHMa.
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6.2.3. Bonpoce! /115 caMONPOBEPKH H COCTABJICHAH
BLIBO/OB NO paGoTe

1. Kakve norepu nanopa nazeisarores norvepamu no miune? Pacuérnas
(opmyna noreps 1o juiie.

2. Oynupeli Kakux 1apametpos SBAseTes KodxhhUUMEHT CONpoTHRICHNs A 7

3. UTo NeXHT B OCHOBC MCTOMKH BHIGOpAa pacu&THON 3aBHCHMOCTH KO-
pduumenra a7

4. Kakre 06nact Conporvmicuns pazinHaior npu TypOy:1eHTHOM pesknme?

5. Or yero 3aBHCHT KOMPOUIMEHT FHAPABIMYECKOrO TPEHHS B KaXIOH
o0.1acTy CONpOTHBICHMA"

6. Kakosbt pacu@runic dopmyiani kosdduumenta L mis kaxnoi obnactu
COTIPOTUBIEHHS IPH TYPOYICHTHOM peRume?

7. Kak skenepumentanniio onpe/ieisiores noTepu Hanopa o uinne? Us

KaKHX 4YacTeH COCTOMT 1abopatopHas yCTaHOBKA [UIS ONpeieNieHus 1oreps
110 JUTHHE B 3KBUBAICHTHON 11CPOXOBATOCTH TPYG?

8. Kak ompeziensieres pacxo/t Bojibl B cucTeme?

9. Kak paccaumsiBac1es CKOpOCTs BOJIb B TpyGe

10. C kaxoii Heabio ONpe/ieiseies TemMiepaTypa Boabs?

11. Kax onpeaensercs pexnm apmkenus soabl? Kakos ol B onsrrax?
12. Kak paccumThIBacTon IKBHBAJICHTHAA NIEPOXORATOCT?

13, Kak onpemessiercs 1o/mmna Ba3Koro cnos?

14, Kakoe 3aimouenne MokHo ¢/ieliaTh W3 CPABHEHHMS TI0MTyMeHHOM KBH-
BAJICHTHO#H LICPOXOBATOCTH W TO/IINIBI TIONPAHMYHOTO C105?
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Tabnuua 6.1

Onpejeenne YKBHBAJCHTHON MEPOXOBATOCTH

HauMenoBanue
napamerpos

Homep onwita

K

)

3

4!s |

1. Juamerp TpyOnl d .cM

2. Jlnuna paboyero ydactka I, cM

a
3. ITnomazas JKMBOro CEUSHUS (0, CM™

4, Temneparypa sogst T, °C

5. Kuuemarnyeckuii kos(pdHimenT
BS3KOCTH BOZIBI V, CM/C

6. OGbEM BoBl B MepHOM Gake W,cM’

7. Bpems 3anonHenns obbéma t, ¢

8. Pacxon sozsl Q, eM’/c

9. CpeaHss CKOPOCTh BOBL V, CM/C

10. [Nokasanue nepBoro rbLe3oMeTpa

p/(pg), oM

11. IMokazaHue BTOPOro Mbe30MeTPa

p/(pg), cm

12. [lotepu namnopa hy, cMm

13. OnbiTHOE 3HAYeHHE KOODPUUHEHTA Aoy

14. Yucno Petinonsaca Re

15, DKpHMBaneHTHAS LEPOXOBATOCTD A, CM

17. TonuMea BS3KOTO €104 &, cM

18. O6nacTb CONPOTHBRIECHHUH
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CocTaB oT9eTa

OTyer cocTas/seTes Ha CTAHKaPTHBIX ucTax opmara A4 K BKIO-
yaeT B ceba:

®  KPaTKHE TCOPCTHHCCKHE MOJIOKEeHH s, e 00s13aTeNnbHO NPUBOASTCS

HCHIOJIb3YeMBbIe pacteTHbie (popMyJis ¢ paciudpoBKkol 0003HaYeHHH U UX
pa3sMepHOCTAMM;

@ CXEeMY YCTAHOBKH C HA3ZBAHHAMH BXOOALIHX B HEC BJICMCHTOB,

® BBIBOABL 110 pa(N‘IIL'. B KOTOPBIX JAarOTCH OTBETHI HA cnemfiomue BO-~
npoest: 11,12, 13, 14.

Cuncox nenosib3oBanHoill JHTEPATYPbI

1.  Aremuwyns AJ. | 'vapasnuyeckue conpormnnem-m. M.: Heapa, 1970.
2. [Teiiep B.I., [yaun B.C. v pip. T'uapaBnuka 1 ruaponpusod. - M.:
Heapa, 1990.

3. Koncmanumunose H.M. v np. N'uppaBiuka, rujpojorus, THAPOMeET-
pus. - M.: Buiciuas mkosna, 1987,

4. Hoeavuux H.E. CripaBouHuK IO rHAPABIHMYECKUM COMPOTHBIICHHUSM.
M.:Mammunoctpoesnne, 1992,

5. Jlabopamopusiit Kypc zudpasnuxu, nacocos u udponepeday. / nox
pen.C.C. Pyuuesa u JLI'. lloasu)za. — M.: MaumnoTtpoenue, 1984.

6. HYyzaee P.P. Tunpasinka (TexHuvecKas MEXaHUKa KHUAKOCTH), M.:
Oueprus, 1986
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Henap n 3a5a4u AUCHUTINHBI
Heab 1ucHMNUIMHBI: TOBBIIEHUE UCXOIHOIO YPOBHS BIIAJICHUS MHOCTPAHHBIM SI3BIKOM,
JOCTUTHYTOTO Ha TPEABIIYIIeH CTyNmeHH o0pa3oBaHWs, W JOCTHXKCHHE YPOBHS HHOS3BIYHOU
KOMMYHHUKAaTUBHOW KOMIIETEHIIUM JOCTATOYHOTO JJisi OOILIEHUS B COLHUAIbHO-OBITOBOI,
KyJBTYpPHOH U Mpo(ecCHOHANBHON cdepax, a TakxKe /Ui AaJbHeHIero camooOpa3oBaHusl.

Komnerenmnuu, popmupyemsbie B poiecce U3y4eHUs TUCHUTLIUHBI:

VHUBEPCAbHBIE:

- cmoco0eH OCYHIECTBIIATH JIEJIOBYI0 KOMMYHHKAIIMIO B YCTHOW M MHCHbMEHHOHN (hopmax
Ha TocyapCcTBeHHOM s3bike Poccutickoii denepamnuu 1 nHOCTpaHHOM(BIX) si3bike(ax) (YK-4).

s Oocmudicenus ykazanHoul yeau Heobxooumo (3a1adu Kypca):

- BIAQJCHHE WHOCTPAHHBIM SI3BIKOM KaK CpEICTBOM KOMMYHHUKAIIMA B COIHAJILHO-
OBITOBOH, KYJIBTYPHOU M MpodeccroHanbHOU cepax;

- Pa3BUTHE KOTHUTHBHBIX U UCCIIEOBATEIHCKUX YMEHUH C UCTIOIB30BAHUEM PECYpCOB Ha
UHOCTPAaHHOM SI3BIKC;

- pa3BuTHE UHPOPMAITMOHHON KYJIBTYpHI,

- pacuIpeHre Kpyro3opa u MoBbIIIeHHE 001Iel TYMaHUTAPHOU KYJIBTYPBI CTYACHTOB;

- BOCIIMTAHHWE TOJICPAHTHOCTH W YBaXKCHHS K JYXOBHBIM IICHHOCTSM pa3HBIX CTpaH U
HapOJIOB.

MeToauyeckue yka3aHHs 10 BBINOJTHEHHUIO KOHTPOJIBHOW pabOThl MpeaHa3HAueHBI IS
CTYJIEHTOB OYHOW M 3a04HOH (hopMbl 0OyueHus, oOydaromuxcs no cneuuanbHoctu 27.03.02
3emneycmpoiicmeo u kadacmpbi.

[TuceMeHHas KOHTPOJIbHAS paboTa sBISETCS 00S3aTCILHON (OPMOU npomesncymouHol
ammecmayuy. OHa OTpakaeT CTENEHb OCBOCHUS CTYACHTOM Yyd4eOHOro maTepuana Io
muciuminie b1.0.03 MHocTpaHHbI S3bIK. A UMEHHO, B PE3yJbTaTe€ OCBOCHUS AUCLMILINHBI
CTYIEHT JIOJIKEH:

3nams:

- 0COOEHHOCTH (POHETHUECKOTO CTPOSI HNHOCTPAHHOTO S3bIKA;

- JIGKCUYECKHE E€IUHUIbl COI[MAIbHO-OBITOBOM U aKaJeMUYECKOM TEMAaTHKH, OCHOBBI
TEPMHHOCUCTEMBI COOTBETCTBYIOIIEIO HAIIPABIEHUS IOATOTOBKU;

- OCHOBHBIE MpaBUjIa FPAMMATUYECKON CHCTEMbI HHOCTPAHHOTO SI3bIKA;

- 0COOEHHOCTHU MOCTPOCHUS YCTHBIX BBICKAa3bIBAHUM M MUCHMEHHBIX TEKCTOB Pa3HbBIX CTHJICH
peuu;

- IpaBWJIa PEUEBOTO DJTHKETA B COOTBETCTBUM C CHUTyalMsIMH MEKIMYHOCTHOIO U
MEXKYJIbTYPHOTO OOIIIEHUS B COLIMATIEHO-OBITOBOM, aKaJeMUIECKOMN U IeTTOBOM cdepax;

- OCHOBHYIO CTPaHOBEIUECKYIO HH(OPMAIIMIO O CTPaHaxX M3y4aeMoro s3bIKa;

- JIEKCUKO-TpaMMaTUYECKUE SIBJIEHHUSI HHOCTPAHHOIO 53bIKa MPO(EeCCUOHATbHON chepbl 1
peleHus 3a1a4 NpopecCuoHaIbHOMN e TeNTbHOCTH;

Ymems:

- BECTHM JHAaJOI/MOJWJIOr ¥ CTPOUTh MOHOJIOTMUYECKOE BBICKAa3bIBAaHHE B TNpeienax
U3YYEHHBIX TEM;

- IOHMMATh Ha CIyX MHOS3bIYHBIE TEKCTHI MOHOJOTMYECKOIO M JUAJIOTHUECKOTO XapaKTepa
C pa3IMYHON CTENEHbIO TOHUMAHUS B 3aBUCUMOCTH OT KOMMYHUKAaTHBHOM 3a/1a4H;

- YUTaTh AyTEHTUYHBIE TEKCThI MPArMaTHYECKOro, MyOIUIIMCTUYECKOT0, Xy J0KECTBEHHOTO
¥ HAYYHOT'O XapakTepa C LeIbl0 NOMy4eHHs 3HaUUMON HHPOpMaIy;

- IepeiaBaTh OCHOBHOE COJIEpKaHHUe MPOCIYIIAaHHOTO/IPOYNTAHHOTO TEKCTa,

- 3aIHUCBIBaTh TE3HCHl YCTHOTO COOOINEHHUS, MUCaTh 3CCE€ IO H3YYEHHONW TeMaTHKE,
COCTaBJIATh AHHOTALMU TEKCTOB, BECTH JIMYHYIO U JEJIOBYIO NIEPENHCKY;

- HCIOJIb30BAaTh KOMIIEHCATOPHbIE YMEHUS B IIPOLIECCE OOIIEHUSI HA HHOCTPAHHOM SI3BIKE;

- TOJIb30BATHCSI MHOCTPAHHBIM S3BIKOM B YCTHOM M MUCbMEHHOW (QopMax, Kak CpeCTBOM



po(hecCHOHATLHOTO OOIIEHUS;
Braoemy:

- OCHOBHBIMHU MPHEMAMH OPTaHU3AIMH CAMOCTOSTEIBHON paOOThI C SI3BIKOBBIM MaTEPHAIOM
C MCITOJIb30BaHUEM y4eOHOM U CIIPABOYHOM JINTEPATYPHI, JJIEKTPOHHBIX PECYPCOB;

- HaBBIKAMH BBITOJHEHHS MPOCKTHBIX 33JaHUN HA WHOCTPAHHOM SI3bIKE B COOTBETCTBHH C
YPOBHEM SI3bIKOBOH ITOAITOTOBKH;

- YMEHHEM NPHUMCHSATH IMOJIYYCHHBbIC 3HAHUS WHOCTPAHHOIO sI3bIKa B CBOCU Oymyiei
po(hecCUOHATBLHON JCSITEILHOCTH.

TpebdoBanusi K 0()OpPMIIEHUIO0 KOHTPOJIbHOMH PadoThI

KontponbHble 3aaHus BBIIOJIHIIOTCA Ha JIMCTax ¢opmara A4 B PYKONHCHOM BHUJE,
KpOME TUTYJIbHOTO JucTa. Ha TuTynpHOM nucte (cM. o0paser; opopmiieHus: TUTYIBHOTO JIMCTA B
NIEYaTHOM BHUJIE) YKa3bIBaeTCs (paMHIIUS CTYACHTA, HOMEP IPYIIIbl, HOMEP KOHTPOJIbHOI paboThI
U damMuIus rpernojaBaTelis, y KOTOPOTro 3aHUMAETCsl 00yYaroHiics.

B koHue paboThl JoikHA OBITH MOCTaBIEHA IMOANUCH CTYIAEHTA W JaTa BBINOJIHEHUS
3aJlaHni.

KoHTponbHble 3amaHus JOJKHBI ObITh BBIIOJHEHBI B TOW IIOCIENOBAaTEIbHOCTH, B
KOTOPO OHM JIaHbl B KOHTPOJIBHOU padoTe.

BrImonHeHHYI0 KOHTPOJIBHYIO paboTy HEOOXOJMMO CIaTh MPENOJaBaTeNIO Al IPOBEPKU
B YCTaHOBJICHHbBIE CPOKH.

Ecin  xoHTponbHast paboTa BbINOJMHEHA 0€3 COOJIIOJCHHUS UW3JI0KCHHBIX — BBIIIE
TpeOoBaHUil, OHA BO3BPAILAETCS CTYACHTY ISl IOBTOPHOTO BHIMOIHEHHUS.

[lo mucturuinae «VHOCTpaHHBIM S3bIK (AHIVIMMCKHI)» MpPEACTaBICHO TPU BapHaHTa
KOHTPOJIbHOHM paboTHI.

Howmep BapuaHTa KOHTPOJIbHOM pabOThl ONpeAesnseTcs sl CTyI€HTOB B COOTBETCTBUU C
HavaJbHBIMU OyKBaMM uX (aMuinii B andaButHOM nopsake. Hampumep, CTyAeHTHI, y KOTOPBIX

(bamuny HauMHAIOTCS ¢ OyKB A, BBINOJHAIOT KOHTPOJBHYIO padory Ne 1 u T.1. (cM. Tabmuiy
Nel).

Tao6mmma Nel
Hauanvhasa Oykea pamunuu cmyoenma N gapuanma Kkonmpoavnoii padomul
A, T,K K H P,V I, I Nel
b, J1,3,],O,C,®,4,03, 4 No2
B,E, U M, I, T, X, I, O Ne3

Coaepxanue KOHTPOJIbHOM padoTsl Nel

Kontponbnas pabota npoBoautcs no teme /. boimosas cgpepa oowenus (A u mos cemws)
u meme 2. Yuebno-nosnasamenvuas cghepa obwenus (A u moe obpazoeanue) U HampapieHa Ha
MPOBEPKY CPOPMUPOBAHHOCTH JIEKCHIECKOTO HABbIKA B PAMKAX 33JaHHBIX TEM.

KontponbHast paboTa Takke HampaBjleHa Ha TPOBEPKY CHOPMHUPOBAHHOCTH
rpaMMaTHYeCKOr0 HaBBIKA B paMKax TEM: TIOPSIOK CJIOB B ITOBECTBOBATEIHHOM H
NOOYIUTEIHHOM NPEJIOKEHHUX, OPSI0K CIOB B BOIMPOCUTEIBHOM MPEATIOKEHUH, OE3INUHbIE
NpPEUTOKEHHS,,  MECTOMMEHHsi  (yKaszaTelbHbIe,  JIMYHBIE,  BO3BPAaTHO-yCHJIUTENIBHEIC,
BOIIPOCUTEINIbHBIE, OTHOCHUTENbHbIE, HEONPEAEICHHbIE), UMsS CYLIIECTBUTEIbHOE, apTUKIN
(ompeneneHHbIN, HEOMPeIeIeHHbIN, HYIeBOW), GYHKIUU U CHPSKEHUE TIaroyoB o be u to have,
000poT there+be, uMs mpuIaraTeaIbHOE W Hapeyue, CTENEHU CpPAaBHEHHs, CpPaBHHUTEIbHbIC
KOHCTPYKIIUHU, UMS YHCITUTEThbHOE (KOJMYECTBEHHBIE U MOPSAKOBEIC, YTEHUE AaT), 00pa3oBaHHe
BUJOBPEMEHHBIX (DOPM Ij1arosia B akTUBHOM 3aJIoTe.

Pacrnipenienenue Bhlllle yKa3aHHBIX TEM B YUeOHUKeE:

- ArabeksH U. I1. Anrnuiickuii s3pIKk 1711 0akanaBpoB: yueOHOe 1mocoOue sl CTYACHTOB
By30B / W. Il. ArabGeksn. - PocroB-nHa-llony: ®enmkc, 2017. - 384 c.: wn. - (Bsicmiee
obpa3zoBanue) (200 sk3. B oubnuoreke YITY) u yueOHuke:



- XypasneBa P.1. AHrnuiickuii si3bIK: y4eOHUK: IJIsi CTYIE€HTOB TOPHO-T'€OJOTUYECKHX
crenpanbHocTedt By30B / P. W. XypaBneBa. - PocroB-na-Jlony: ®enukc, 2013. - 508 c. -
(Briciee obpazoBanwue). - bubmumorp.: ¢. 502 (192 »x3. B 6ubmoteke YITY) npencrasineno B

Tadnuie Ne2:
Tao6ymia No2
Haszeanue memut Cmpanuysl yueOHuKos
Aeabexan U. I1. | Kypasnesa P.U.
[Topsimok CJIOB B TIOBECTBOBATEIHLHOM M TOOYAMTEIBHOM 148 9
MIPEIJIOKEHUSX
ITopsimok cjI0B B BOMPOCUTEIBLHOM MPEITIOKEHUU 163-170 10, 24
besnuuHble nTpeIIoKeHUs 149 440
Mecroumenuss  (ykaszaTelbHbIE,  JIMYHBIE,  BO3BpaATHO- 41-55 101, 439
YCWJIUTEIIbHBIE, BOIIPOCUTEIIbHBIE, OTHOCUTEIBHEIE,
HEONPEICTICHHBIC)
WMmsi cymecTBUTENIbHOE 66-78 435
ApTukiu (onpeaeneHHbld, HEONPEeAEICHHBIN, HYIEBON) 78-84 433
ODYHKINY U COPsDKEHUE TTIarosoB fo be u to have 102-104 6-8
O6oport there+be 105-107 100
Nwms npunaratenbHOE U Hapeyue 115 83
CreneHu cpaBHEHHUS, CPABHUTEIIbHbIE KOHCTPYKLIUU 115-121 143
Nms yucnutenbHoe (KOJTUYECTBEHHBIE U TOPSIIKOBBIC, 261-271 -
YTCHHE J1aT)
OO0pa3oBaHre BHUIOBPEMEHHBIX (DOpM TIJIarojia B aKTHUBHOM 193-209 10, 36, 69
3ajore

AHIJIHHCKHH A3bIK
Bapuant Nel

3aoanue 1. 3anoanume nponycKu ¢ npeodioNHCceHUAX, 6blOPAs 00UH omeem.

Ilpumep: Michael

everyone he meets because he is very sociable and

easygoing. He has five brothers and two sisters, so that probably helped him learn how to deal

with people.
A. gets divorced,

B. gets along well with;

C. gets married,

3adanue 1 nanpaeneno nHa nposepxy cHopMupo8aHHOCMU NeKCUYeCKO20 HABbIKA 8 PAMKAX

300AHHbIX MEM.

3aoanue 2. 3anonnume NPONYCKU MECHIOUMEHUAMU SOme,

npPoOU3600HBIMU.

Ilpumep: A: 1s anything the matter with Dawn? She looks upset.

B: She had an argument with her friend today.

any,

no uiu ux

3a0anue 2 nanpasneno Ha npogepry CEHOPMUPOBAHHOCIU SPAMMAMUYECKO20 HABIKA NO

meme «HQOI’lpeaeJZéHHble MECMOUMEHUAN).

3aoanue 3. 3anonnume nponycku auunvimu mecmoumenuamu (I, we, you, he, she, it,

they, me, us, him, her, them).

Ilpumep: My teacher is very nice. I like ... . — I like him.

3a0anue 3 nanpasneno Ha npogepxy CHOPMUPOBAHHOCIU SPAMMAMUYECKO20 HABBIKA NO

meme «JIUYHble U NPUMAINCAMENbHBIE MECIMOUMEHUA)).

3aoanue 4. Ilocmasvme ¢ npasunvHyro opmy 2nazos, npeocmasieHHblil 6 CKOOKAX,
odpawian npu IMOM 6HUMAHUE HA UCHOIb306AHHBIE 8 NPEONONCEHUAX MAPKEPDL.
Ilpumep: Every morning George eats (to eat) cereals, and his wife only drinks (to drink) a

cup of coffee.



3a0anue 4 nanpasneno Ha Npoeepxy CHOPMUPOBAHHOCIU SPAMMAMUYUECKO20 HABLIKA NO
meme «00pazoeaHue BUOOBPEMEHHBIX POPM 21A201a 8 AKMUBHOM 3A102€).

3aoanue 5. Cocmagbme eonpocumenvHvle NPEONOHCEHUA U Oaiime KpamkKue omeemnbl
Ha HuX.

Ilpumep: Paul was tired when he got home. — Was Paul tired when he got home? Yes, he
was.

3adanue 5 nanpasnieHo Ha nPoGepKy CHOPMUPOBAHHOCMU 2PAMMAMUYLECKO20 HABLIKA NO
meme «NOps00K CILO8 8 BONPOCUMENLHOM NPEONONCEHULY.

KonTpoabHasi padora
Bapuant Ne2
3aoanue 1. 3anonnume nponyck, 6vlOpas 0OUH apuanm omeema.
Ilpumep: A British university year is divided into three .
1) conferences; 2) sessions; 3) terms; 4) periods;
3a0anue 1 nanpasneno Ha npogepry cPHOPMUPOBAHHOCIIU TEKCULECKO20 HABLIKA 8 PAMKAX
3A0AHHBIX MEM.

3aoanue 2. Bvibepume npasunvhyio ¢hopmy 2nazona.
Ilpumep: A: 1 have a Physics exam tomorrow.
B: Oh dear. Physics is/are a very difficult subject.
3a0anue 2 nanpasneno Ha npogepry ChOPMUPOBAHHOCIIU SPAMMAMUYECKO20 HABIKA NO
meme «uMs cywecmeumenvroe, PYHKyuu u cnpsxicenue 21azonos to be u to havey.

3aoanue 3. Packpoiime ckooku, ynompeoue 2nazon ¢ gpopme Present Continuous, Past
Continuous unu Future Continuous.

Ilpumep: 1 shall be studying (study) Japanese online from 5 till 6 tomorrow evening.

3a0anue 3 nanpasneno Ha npogepry CHOPMUPOBAHHOCIIU SPAMMAMULECKO20 HABIKA NO
meme «0bpazosanue 8UOOBPEMEHHbIX (POPM 2N1a20Na 8 AKIMUBHOM 3A102€ex.

3aoanue 4. Cocmagvme 60npocwl K c106am, 6bl0€NEHHBIM HCUPHBIM WIPUDMOM.
Ilpumep: The Petersons have bought a dog. — Who has bought a dog?
The Petersons have bought a dog. — What have the Petersons bought?
3a0anue 4 nanpasneno Ha npoeepry CHOPMUPOBAHHOCIU SPAMMAMUYUECKO20 HABLIKA NO
meme «NOpPs00K CILO8 8 BONPOCUMETLHOM NPEONONCEHULY.

3aoanue 5. Iloouepknume npasunvbHblii 6apuanm omeema.
Ilpumep: A: You haven’t seen my bag anywhere, haven’t you/have you?
B: No. You didn’t leave it in the car, did you/didn’t you?
3a0anue 5 nanpasneno Ha nNpoeepKy CHOPMUPOBAHHOCIIU SPAMMAMUYUECKO20 HABLIKA NO
meme «nopsAa0oK C108 8 BONPOCUMENbHOM NPEOONCEHUUY.

KounTtpoabnas padora

Bapuant Ne 3
3aoanue 1. 3anonnume nponycku, eb10pas 0Oun eapuanm omeema.
Ilpumep: The University accepts around 2000 new every year.

1) students;  2) teachers; 3) pupils; 4) groups;
3aoanue 1 nanpasneno Ha npoepxy copMupoOBanHOCMU NeKCUYECKO20 HABbIKA 8 PAMKAX
3A0AHHBIX MEM.

3aoanue 2. I[locmasvome 6 npednoxcenus nooxXooauiue no CMuICy pasovl:



as red as a beet (cBekia), as slow as a turtle, as sweet as honey, as busy as a bee, as clumsy
as a bear (Heykmroxuit), as black as coal, as cold as ice, as slippery as an eel (13BOpOTIUBBIN KaK
yrops), as free as a bird, as smooth as silk (ragkuii)

Ilpumep: Your friend is so unemotional, he is as cold as ice.

3a0anue 2 nanpasneHo Ha NpoGepKy CHOPMUPOBAHHOCIU SPAMMAMUYLECKO20 HABLIKA NO
meme «uMsi NPUIA2amebHoe U Hapeyuey.

3aoanue 3. Ilepeseoume cnedyroujue npeonorHceHus Ha AHAUNCKUTL A3bIK.

Ilpumep: 1o camas nieHHas kaptuHa B Pycckom mysee. This is the most valuable picture
in Russian Museum.

3a0anue 3 Hanpasneno Ha NPoGepKy CHOPMUPOBAHHOCHIU SPAMMAMUUECKO2O HABbIKA NO
meme «cmeneHu CpasHeHUss UMeHU NPULA2amenbHo20 U Hapeyuiy.

3aoanue 4. Packpoitme ckoOku, ynompeoue znazon 6 ¢popme Present Perfect, Past
Perfect unu Future Perfect.

Ilpumep: Sam has lost (lose) his keys. So he can’t open the door.

3a0anue 4 nanpasneno Ha npogepry CHOPMUPOBAHHOCIU SPAMMAMUYECKO20 HABLIKA NO
meme «0bpazosanue 8UOOBPEMEHHbIX (POPM 2N1a20Na 8 AKIMUBHOM 3A102€X.

3aoanue 5. 3adaiime 6onpocwvl K npeooHceHUAM.
Ilpumep: There are two books. The one on the table is Sue’s.
a) “Which book is Sue’s?’ ‘The one on the table.’
b) “‘Whose book is on the table?’ ‘Sue’s.’
3a0anue 5 HanpasneHo HA NPOGePKy CHOPMUPOBAHHOCIU SPAMMAMUYLECKO20 HABLIKA NO
meme «NopsA0oK C108 8 BONPOCUMENbHOM NPEOIONCEHUUY.

HEMEIIKHUH A3bIK
3aoanue 1. 3anoanume nponycKu ¢ npeodioHceHUAX, 6blOPAG 00UH OmeEem.
Ilpumep: Mein Bruder ... Arzt geworden
A. hat; B.ist; C. wird;
3adanue 1 nanpasieHo Ha nposepky cOpPMUPOBAHHOCMU SPAMMAMUYECKO20 HABIKA NO
meme «llaccuenviii 3a102).

3aoanue 2. Bcmaevme nooxooauiee onpocumenbvHoe c106o.

Ilpumep: Was machen Sie am Wochenende?

3adanue 2 nanpasneno Ha nposepky cQoOpMuUposaHHOCmU SPAMMAMUYECKO20 HABbIKA NO
meme « BonpocumenvHbvle MeCmouMenusLy.

3adanue 3. 3anoanume nPONYCKU 6036PAMHBLIMU MECHLOUMEHUAMU 8 HYIHCHOU hopme.

Ilpumep: Wo wohnen deine Eltern?

3a0anue 3 manpasneHo Ha NPoeepKy CHOPMUPOBAHHOCTIU SPAMMAMUYECKO20 HABbIKA NO
meme «IIpumssicamenvhvie MeCmMOUMEHUSY.

3aoanue 4. I[locmasvome 6 npasuivbhyio ropmy 21azoji, RPeOCMaA61EHHbLIL 8 CKOOKAX.

Ilpumep: Kannst du mir bitte die Marmelade geben? (kénnen)

3adanue 4 nanpasneno Ha nposepky cOpMUPOBAHHOCMU SPAMMAMUYECKO20 HABBIKA NO
meme «MooanbHvle enazonuly.

3aoanue 5. Cocmasvme eonpocumenbHvle NPEONONHCEHUA U Oalime KPamKue Omeemul
Ha HUX.

Ilpumep: Sie wohnen in Berlin.

OtBer: Wo wohnen Sie? Wer wohnt in Berlin?

3a0anue 5 nanpasneno Ha nNpPoeepKy CHOPMUPOBAHHOCIU SPAMMAMUYECKO20 HABbIKA NO




meme «Bonpocumeﬂbele npedﬂoofceHuﬂ».

[IpobnemMHBIE W CIOXHBIE BONPOCH], BO3HHUKAIOIIME B Ipolecce HM3y4YeHUs Kypca U
BBIMIOJTHEHHUS]  KOHTPOJBHOM  paboThl, HEOOXOAMMO pemarb ¢ [pernojaBareieM Ha
KOHCYJIbTaLHSIX.

BoimonHeHuo  KOHTPOJIBHOM pabOThl JOHKHO MPENlIecCTBOBATh CAMOCTOSTEIHHOE
U3YYEHHUE CTYJEHTOM PEKOMEHI0OBaHHOM JIUTEPATYpHI.

CTyneHT moiy4aeT MPOBEPEHHYIO KOHTPOJBbHYIO pabOTy C HUCIPABICHUAMU B TEKCTE U
3aMeuaHusIMU. B KoHIlE pabOThl  BBICTABISIETCS  OLCHKA  «OTJIIMYHOY»,  «XOPOIIOY»,
«YIOBJIETBOPUTEIILHO» W «HEYJOBJIETBOPUTEILHO. Pa6ora c OLICHKOH
«HEYAOBJIETBOPUTEIILHO» JIOJIKHA ObITh 10padOTaHa U MPEACTaBIeHa Ha IOBTOPHYIO IPOBEPKY.

BoinosiHeHue pa6oTsl HaX OIIMOKAME
[Ipu mony4yeHUH MPOBEPEHHON KOHTPOJIBHON PabOThl HEOOXOJUMO MPOAHATHU3UPOBATH
OTMeYeHHbIe OmMOKU. Bcee 3amanHusi, B KOTOPHIX OBLIM CAETAHBI OIIMOKH I JIOMYIICHBI
HETOYHOCTH, CJIEAyeT elle pa3 BBIIOJHUT, B KOHILE JaHHOW KOHTPOJBHOW paboTHI.
KonTtpomnbHbie paboThl SBIAIOTCS y4eOHBIMU JOKYMEHTAaMH, KOTOPBIE XpaHATCS Ha Kadenpe 10
KOHI[a Y4eOHOT0 roja.

Kpurepun oueHuBaHMsI KOHTPOJIbHOH PadoThI
Ouenka 3a KOHMPOIBLHYI0 padomy ONPENEIAETCS IPOCTHIM CYMMHPOBAaHUEM OajlsioB 3a
MIPaBUJIbHBIE OTBETHI HA BOMPOCH: | mpaBuMIibHEIN 0TBeT = 1 O6amn. Makcumywm 44 Gasia.

Pe3ybTaT KOHTPOJILHOI PadoOTHI
Konmponvnasn paboma oyenueaemcs Ha «OMAUUHOY», «XOPOULOY», «YO0BIEMBOPUMETLHOY,
«HEYO0BIeMBOPUMETILHON
35-44 6amna (80-100%) - orieHKa «OTIMIHOY;
29-34 6anna (65-79%) - olleHKa «XOPOIIO»;
22-28 6amioB (50-64%) - olieHKa «yTOBIECTBOPUTEIBHOY;
0-21 6amna (0-49%) - olleHKa «HEYIOBIETBOPUTEIHHOY.
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TEMA 1. Boimoeas cgpepa oouenusn (A u mosa cemwvsn)
Temamuka oowenus:
1. 51 1 Most cembsi.
2. JIoM, )XWIJIMIIHBIEC YCIOBUSL.
3. Moii pabouwii 1eHb.
4. Jlocyr u pa3BiICUCHUS.
Ilpoonemamuka oouwenus:
1. B3auMOOTHONIEHHUS B CEMbE, CEMEHHbBIC TPATULIUH.
2. YCTpOUCTBO KBAPTHPHI/3arOPOJHOTO I0MA.
3. PaGouwii neHp cTyaceHTA.
4. ocyr B OyaHUE M BBIXOHBIC JHU, AKTUBHBIN M MACCUBHBIN OT/IBIX.

1.1 3anomnuume cnosa u eviparxcenus, HeoOX00uUMble 014 0C6OCHUA MEM Kypca:
POACTBEHHHUK relative, relation

poauTeIu parents

MaTth (Mama) mother (mom, mum, mama, mamma, mummy, ma)
oren (mama) father (dad, daddy, papa, pa)

skeHa wife

Myxk husband

cynpyr(a) spouse

pebdeHoK, 1eTH child, children

poub daughter

CBIH  SOn

cecTpa sister

opar brother

eIMHCTBeHHBbIH pedeHok  only child

01u3HeI twin

0IM3Helbl, IBOMHAIIKN  twins
OpaT-0.1M3HeN twin brother
cecTpa-0JM3HeNn twin sister

onHosiineBbIe Om3Henbl  identical twins

TPOMHAIIKHU triplets

0alyuika u aeayuiKa grandparents

0adymka grandmother (grandma, granny, grandmamma)
AeayuiKa grandfather (grandpa, granddad, grandpapa, grandad)
BHYKH grandchildren

BHYYKA granddaughter

BHYK grandson

npadadymka great-grandmother

npaaeaymka great-grandfather

npadadyumka u npajgeaymka great-grandparents
NpPaBHYKH great-grandchildren
TéT aunt

asaaa  uncle

KpecTHblii (oTen)  godfather

KpectHas (Matb)  godmother

0TYMM, IpueMHbIi oTeny  stepfather

Mayexa, npueMHas Mmath  stepmother
CBO/JHBII Opar stepbrother

CBOJHAasI cecTpa stepsister

OpaT mo 0AHOMY M3 poauTeJIeil half-brother
cecTpa mo oAHOMY U3 poauTesieii half-sister

3


http://study-english.info/vocabulary-family.php

NpHeMHbIH, YCHIHOBJIeHHBIH cbIH adopted son
npueMHasi, yiouepeHHasi 1049b adopted daughter
npuemHblii pedenok adopted child

NMATPOHATHAsA CeMbsl, IpueMHasi ceMbsi  foster family

NPHEMHBII oTel foster father
npueMHasi MaTh foster mother
NpueMHbIe POIUTETH foster parents
NPUEMHBII ChIH foster son

NpHeMHasi 104b foster daughter

npueMHblii pedeHok foster child

HeNoJIHAA ceMbs (C OAHUM poauTeseM) single-parent family
poaHsi the kin, the folks

IUIEeMSIHHUIIA niece

IIEMSIHHUK nephew

JABOIOPOJHBIN OpaT cousin (male)

ABOIOpOHAs cecTpa cousin (female)

JABOIOPOAHBII Opat (cecTpa), Ky3eH (Ky3uHA) first cousin
TPOIPOIAHBII OpaT (cecTpa) second cousin
4YeTBEePOIOPOIHBII OpaT (cecTtpa) third cousin

POJIHS CO CTOPOHBI MY2Ka WJIH KEHbI in-laws
cBekpoBb  mother-in-law (husband's mother)

CBEKOP father-in-law (husband's father)

Téma mother-in-law (wife's mother)

TecTh father-in-law (wife's father)

HEeBECTKAa, CHOXa daughter-in-law

3Th  son-in-law

LIYPHH, CBOSIK, 3ATh, 1¢BEPb brother-in-law
CBOSIYEHMIIA, 30JI0BKA, HEBeCTKAa sister-in-law
ceMeliHOe 10JI0KeHH e marital status

XO0JIOCTOM, HE’KEHATBIH, He3aMy KHAS single
JKeHATbIH, 3AMYKHAA married

Opak marriage

NMOMOJIBKa  engagement

TOMOJIBJICHHBIH, 00pYy4YeHHBII engaged

pa3Boj divorce
pa3BeleHHBbIH divorced
ObIBIIMI MYK ex-husband
OBIBIIAS KEHA ex-wife

paccraBlIHecsl, He pa3Be/leHHbIe, HO He NPOKMBAIOIINe OHOI ceMbeii
BI0Ba widow

B/10Bell widower

NOJApYXkKa, HeBecTa girlfriend

APYT, apeHb, yXaxep boyfriend

JII0O00BHHUK, JIIO0OBHUIIA  lover

yXxaskep, JKeHHX, IOJAPYKKA, HeBeCTa, 00pyYeHHBbIH fiance
cBaabOa wedding

HeBeCcTa Ha cBajbOe bride
’KeHHX Ha cBaabOe (bride)groom
MeI0BbI MecsiIl honeymoon

separated


http://study-english.info/vocabulary-family.php

1.2 IToocomoevme ycmubwlil pacckas no meme Ha 0CHO6E NPEOIOHCEHHO20:
My family

My name is Vladimir Petrov. [ am ... years old. I was born in 19... in Nizhniy Tagil. I went to
school when I was 7. In 20... I finished school number 10 in Ekaterinburg. This year I entered the Ural
State Mining University. In five years I shall graduate from this University.

I live in the center of Ekaterinburg. I work at the Ministry of Foreign Trade. I’'m an engineer &
I am also a student. Many engineers in our Ministry learn foreign languages.

My family is not large. I have a wife & two children. My wife’s name is Ann & children’s
names are Nick & Natalie.

My wife is an economist. My wife is a young woman. She is twenty — nine years old. She
works at the Ministry of Foreign Trade, too. She goes to the office every day. My wife doesn’t learn
English. She already knows English very well. She reads many English books, magazines &
newspapers. My wife is also a student. She learns German. She likes languages very much & is going
to learn French next year.

My daughter is a girl of ten. She goes to school. She has a lot of subjects at school. She also
learns English. She also helps her mother at home.

My son is a little boy. He was born five years ago. I take him to the kindergarten every
morning.

My parents are not old. My father is 53. He is an engineer. He graduated from The Ural
Polytechnical Institute. He works at a big plant. My mother is 51. She is a teacher. She teaches Russian
at school. She graduated from the Leningrad Teachers’ Training University.

My sister’s name is Katya. She works at an office. Besides she studies at an Evening
Department. She is married. Her husband is a doctor. He works at a hospital. They have a little son. He
is only six months old.

My elder brother, Boris by name, does not stay with us. He lives in Gorky in a large two-
roomed flat. He is a designer. He has also a family of his own. He has a wife & two children: a boy &
a girl. Their son is already a pupil. My brother & his family often come to see us. We also visit them
sometimes.

I also have a grandfather & a grandmother. They are pensioners. My grandmother looks after
the house & does the cooking. We usually take our children to the country in summer to stay with their
grandparents. They love their grandchildren very much.

My student’s life

I’'m a student of The Ural State Mining University. I have been a student only one month. I
can’t speak English very well yet. I am just a beginner. I live in a hostel. It is rather a long way from
the University. In fact, it takes me about an hour to get to the University. But it gives me no trouble at
all, as I like to get up early. I don’t need an alarm-clock to wake me up. I am an early - riser.

Though the hostel is far from the University it is very comfortable & has all modern
conveniences.

As a rule I get up at 6.30, do morning exercises & have shower. I don’t have a bath in the
morning; I have a bath before I go to bed.

For breakfast I have a boiled egg & a cup of coffee in order not to waste the time. At about 7.30
I am quite ready to go. It is about 5 minutes walk from the hostel to the stop. I usually take the 7.40.
bus. I walk to the stop as I have plenty of time to catch my bus.

I come to the University 5 minutes before the lesson begins. So I can have a chat with my
friends. The majority of my group mates are from Ekaterinburg the others either come from different
towns of our country. We usually have a lot of things to talk about.

We don’t go out to the lunch. There is a good canteen at the University. It is on the ground
floor. But I should say that you have to stand in a queue to have lunch.

I come to the hostel from the University at about 3 o’clock. I live in a single room & have
nobody to speak with. In the evening I sometimes go out with my friends. We go to the cinema if there
is something new or to the club if there is a dancing party there. But often I stay in, watch TV



programs or listen to the music. Then I read a book for half an hour or so & go to sleep. That doesn’t
take me long, as a rule.
My flat

I live in Ekaterinburg in a sixteen-storied dwelling house in the center of the city.

Five years ago our old wooden house was pulled down & we moved here into three-room flat with all
modern conveniences.

Now we have running water, gas, electricity, central heating & a refuse chute. We live on the
top floor & from the balcony we have a good view of the park. Besides we needn’t mount the staircase
because there is a lift to take us up.

The entrance hall is rather small. There is a hallstand & a mirror-stand there.

The sitting-room is a spacious simply furnished room. The floor spacious is about 15 square
meters. It is not overcrowded with furniture. Everything fits in well. Nothing is out of place here. Next
to the window there is a sofa with a stand — lamp. The bookcase in the corner of the room is full of
books. On the left there are two comfortable arm-chairs opposite the TV-set & leaf — table.

In the bedroom we have dark brown suite of furniture of the latest model & thick carpet. Near
the wall there is a divan-bed. In the built-in-wardrobe we keep our clothes & bed linen.

The adjoining room is the children’s room. The bright pattern of the curtains & of wall paper makes
the room look gay. There is a writing desk with a desk lamp, a small sofa & a lot of toys there.

In the kitchen there is a fridge, a cupboard, a kitchen table & a gas-stove. Over the sink there is
a plate-rack. All kitchen utensils are close at hand.

In the corridor there is a built-in-closet, where we keep our vacuum-cleaner, electric iron &
other household objects.

In the bathroom there is a bath-tub & a shower, a towel-rack & a wash-basin with a shelf above
it. There tooth-brushes, a cake of soap & some shaving articles on it. Near the bath-room there is a
lavatory.

There is nothing special about our flat, no rich decorations but we are accustomed to it &
cannot compare it to the old one.

1.3 Cucmemamu3sayus zpammamuyecKozo Mamepuana:

1. ITopsiiok cI0B B MOBECTBOBATEIBHOM M TOOYAUTEIBHOM IpeioxkeHusax. [lopsaok cios B
BOIIPOCUTENILHOM MPEJIOKEHNN. be3nuuHble MpeayioKeHus.

2. Mecroumenus (ykasaTelbHblE, JHMYHBIE, BO3BPATHO-YCUJIMTEIbHBIE, BOIPOCUTEIBHBIE,
OTHOCHUTEJIbHBIE, HEOTIPE/IECTICHHBIE).

3. VIms cymiecTBUTENbHOE. APTUKIIH (OTIpeIeeHHbIN, HEONPEeAEICHHBIH, HyJIeBOI).

4. @yHKIUY U CIIPSHKEHUE TTIArojoB fo be u to have. O60poT there+be.

5. Ims npunaratensHoe M Hapeure. CteneHu cpaBHeHUs. CpaBHUTENbHbIE KOHCTPYKIIUU.

6. M5 uncnuTenbHoe (KOJIMYECTBEHHBIE U OPSAIKOBBIC; YTEHHUE J1aT).

IMopsinok c10B B AaHTJIMIiICKOM MPeII0KeHU U

B pycckoMm s3bike, Omaronmaps HaaWM4YMIO MAAEKHBIX OKOHYAHHM, MBI MOXKEM IEpPECTaBISAThH
JIEHbl TIPEJUTOKCHHS, HE MEHSS OCHOBHOTO CMBICIIA BBICKa3bIBaHWsA. Harmpumep, NpemiokeHus
CTyneHThl M3Y4alOT ATH IJIaHBl U DTH IJIaHBl U3y4YalOT CTYIACHTHI COBIAJAIOT M0 CBOEMY OCHOBHOMY
cMbicy. [lomrexarniee B 000MX CITydasx - CTYIACHTBI, XOTS B TICPBOM MPEIOKCHUH 3TO CIIOBO CTOUT
Ha TIEPBOM MECTe, a BO BTOPOM IPEIOKESHHUH - Ha TIOCIIETHEM.

[To-anrnuiicku Takue TMEpPeCTaHOBKH HEBO3MOXKHBI. Bo3pMéM mpemioxkenue The students study
these plans CTyneHTbI U3y4aroT TH TUIaHbl. Eciu mojesxkaiee v T0NOJTHEHHUE TOMEHSIOTCS MECTAMU,
To momyuutcs Oeccmbiciuia: These plans study the students DTu maHbpl M3y4arOT CTYIEHTOB.
[Tpowu3sonuio 3To MOoTOMY, 4TO CIOBO plans, momaB Ha IEPBOE MECTO, CTAJIO MOAIEKAIIUM.

AHTIUICKOE TIPETIOKEHUE HMEET TBEPIBIN TOPSIOK CIIOB.

[TopsimoK CIIOB B aHTIIMIICKOM MPEANIOKEHUH TIOKa3aH B 3TOH Ta0iuIie:

I \ 11 | 111 [Tono/iHenue v
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O0CcTOATENBLCTBO

IHopnexamee | Cxasyemoe Kocsennoe IIpsimoe KocsenHoe ¢

0e3 mpeaiora NnpeaJIoroM
We study math
Mzl n3yJaem MaTEeMaTUKy
He gives us lessons in this room.
On JIaeT HaM YpOKH B 3TOM KOMHAaTe
She reads her notes to Peter every day.
Omna YUTaET cBou 3aMeTku | [letpy KaXKIbIU IEHb

Bonpocumenvnoe npeonoxcenue

OO0mee mpaBUIIO MOCTPOSHHS BOMPOCOB B aHIIIMKACKOM SI3bIKE TAaKOBO: Bce Bompochl (Kpome
CHElHAbHBIX BONPOCOB K TMOJUICKAIIEMY NPEIJIOKEHHs) CTPOATCA MyTeM HHBepcuu. MHBepcuei
HA3bIBAETCSl HApyLIECHHE OOBIYHOTO MOpPSAKA CJIOB B AHIVIMICKOM NPEIJIOKEHHH, KOTJa CKa3zyemoe
ClIeTyeT 3a MOJIeKAIIIM.

B Tex ciyuasix, Korja ckazyemoe MpeaioxkeHus o0pa3oBaHo 0€3 BCIIOMOTATEIbHBIX IJIaroJIoB
(B Present u Past Indefinite) ucnons3yercst BcmomoratenbHbiil riaaron to do B Tpebyemoit popme -
do/does/did.

O61mme BOonmpochl

OO0mwmii Bompoc 3a/1aeTcsi ¢ LENbI0 MOMYYUTh MOATBEP)KICHUE WM OTPUIIAHNE BHICKA3aHHOU B
BoIrpoce MpIciIi. Ha o6miuii Bompoc 0O0bIYHO JaeTcst KpaTKuil oTBeT: "na" uaum "Het".

st moctpoeHusi o0IIero BOMpoca BCIOMOTATEIbHBIN WM MOJAIBHBIN TJ1aroji, BXOASIINN B
COCTaB CKa3yeMOTr0, CTABUTCA B Havalle MPEIOKECHHUSI IePe/1 MOATISKAIUM.

a) [Ipumepsl cka3zyemMoro ¢ 0JJHUM BCIIOMOTaTeIbHBIM riarojoM: Is he speaking to the teacher?
- OH roBopur ¢ yuurenem?

0) IIpumepsl cka3yeMoro ¢ HeCKOJIbKMMHU BCIIOMOTaTeIbHBIMHU TJIarOJIaMu:

You will be writing letters to us. — Tsl Oyaenib nucaTh HaM MUCHMA.

Will you be writing letters to us? — Bynemis 11 Tl IUcaTh HaM NUCbMa?

[Tpumepsl ¢ MOIaTbHBIMHU TJIATOJIAMHU:

She can drive a car. — OHa ymMeeT BOAUTH MalIUHY.

Can she drive a car? - Ona ymeer Boauth Mammny? (Yes, she can.; No, she cannot )

Korma B cocraBe cCKa3yeMoro HET BCIIOMOTAaTelIbHOTrO Tiarosa (T.e. KOTJa CKa3zyemoe
BbIpa)keHo riarosioM B Present min Past Indefinite), To mepen mojexamum cTaBiaTCsi COOTBETCTBEHHO
¢opmel do / does nnu did; cMBICIOBOM K€ ri1aroil cTaBUTcs B opme HHPUHUTHBA O€3 to (cioBapHas
¢dbopMa) moce moaneKaniero.

C mosiBICHHWEM BCIIOMOTATENbHOTO Tiaroja do Ha HEro IMEepexXOJUT BCS TpaMMaTHUYeCKas
Harpyska - Bpems, Juio, ducino: B Present Indefinite B 3-m nume ex. 4yucina OoKoHYaHHE -S, -€S
CMBICIIOBOTO TJ1aroja nepexoauT Ha riiaron do, mpespaias ero B does; a B Past Indefinite oxkoHuanue
npoleanero Bpemenu -ed nepexoaut Ha do, nmpespatuas ero B did.

Do you go to school? — Xoauiib 11 Tl B HIKOJTY?
Do you speak English well? - Tsl x0po1110 TOBOPHILE TO-aHTIIUHCKH?
Omeemul Ha odugue onpocul

OO6muii Bompoc TpedyeT KpaTkoro orBera "ma" wiam "HeT", KOTOpbIE B AHTIUHCKOM S3BIKE
00pa3yroTcst CIeayronmM 00pa3oMm:

a) [TooXUTEeNBHBIA COCTOUT U3 CJIOBa Yes 3a KOTOPbIM (ITOcie 3amsToil) UaeT mojjiexarliee,
BBIPQ)KEHHOE JTMYHBIM MECTOMMEHHEM B MIM. TaJIe)Ke (HIUKOT/Ia HE MCIIOJIb3YETCsl CYIIECTBUTENBHOE) U
TOT BCIIOMOTATENIbHBIA WJIM MOJAJIBHBIA  TJarojl, KOTOPBIA HCIONB30BajJCI B  BOMpOCE
(BCTIOMOTaTENBHBIN TJIAr0JI COTJIACYETCS] C MECTOMMEHHEM OTBETA);

6) OTpHLaTeNbHBIA OTBET COCTOUT U3 ciioBa No, TUYHOTO MECTOMMEHHUS U BCIIOMOIaTEIbHOTO
(M MOJTATBbHOTO) TJIaroJia ¢ MocjaenyroUel yacTuiei not
Hanpuwmep: Are you a student? - Tsl cTynenT?

Yes, I am. - /la.; No, I am not. - Her.



Do you know him? — TsI 3Haems ero?
Yes, I do. — /la (3Ha10).; No, I don’t. — Het (He 3Ha10).
CneuuajbHbIe BOIPOCHI
CrienuanbHBIA BOMPOC HAYMHAETCS C BOIPOCUTEIILHOTO CIIOBA M 33/1a€TCSI C IIEIBIO MOJTYUCHHS
0onee moapoOHON yTowHsIONICH WHOpMalu. BompocuTenbHOE CIOBO B CIEIHAIBLHOM BOIPOCE
3aMEHSIET WICH MPEIIOKEHHUS, K KOTOPOMY CTaBUTCS BOTIPOC.
CnenualibHble BOIPOCHI MOTYT HAYMHATHCS CIIOBAMMU:

who? — xt0? whom? — koro? whose? - ueit? what? — uro? kakoi? which? —
KOTOpBIN?

when? — xorma? where? — rue? kyna? why? — mouemy? how? — kak?

how much? — ckonbko? how many? — ckosibko? how long? — xak pgonro?

CKOJIBKO BpEMEHN?
how often? — kak yacto?

[TocTpoeHue crieraabHBIX BOIPOCOB:

1) CneunasibHble BOMPOCHI KO BCEM YJIEHAM MPEIJIOKEHUs, KpOME IMOIeKAIEero (U ero
ONpEIEICHUSI) CTPOSITCS TaK JkKe, KaKk W OOIIMe BONPOCHI — TMOCPEACTBOM HWHBEPCHHU, KOrna
BCIIOMOTATENIbHBIN MJIM MOAAJIBLHBIHN IJ1arojl CTAaBUTCS MEPE MO ICKAIINM.

CrnenuanbHbIi BOTIPOC (KpOME BONpoOca K IMOJUIeKALIEMY) HAYMHAETCSI C BOIPOCHTEIHLHOTO
CIIOBa WJM TPYHIBl CIOB 32 KOTOPBIM CIEAYIOT BCIIOMOTATEIbHBI WM MOIANbHBIA TJIAroJI,
MOJIE)KAIIEe U CMBICTIOBOM TJ1arol (COXpaHsAeTcsi CTPYKTypa OOIIero BOIpoca).

Bonpoc k npsiMoMy /I0NI0JTHEHHIO:

What are you reading? Yto Tbl ynTaeus?
What do you want to show us? Yto BBl XOTUTE IMOKa3aTh HaM?

Bomnpoc k 00cTosATEILCTBY

OOcrosTenpcTBa OBIBAIOT PA3HOTO THIA: BPEMEHM, MECTa, NPUYHMHBI, YCIOBHs, oOpasza
JEUCTBUA U JIP.

He will come back tomorrow. — OH BepHETCS 3aBTpa.
When will he come back? — Korna on Bepuerca?
What did he do it for? 3auem on 310 cnenan?

Where are you from?

Bonpoc k onpenejieHuIo

Bonpoc k omnpeneneHuio HauMHaeTCsl C BONPOCUTENBHBIX cioB what kakoi, which (of)
KOTOpBIH (13), whose uelt, how much ckoybKO (¢ HEMCUUCISIEMBIMU CYIIECTBUTEIbHBIMU ), how many
CKOJIBKO (C HMCUHUCISEMBIMH CYIIECTBUTEIbHbIMH). OHM CTaBsATCS HEMOCPEJICTBEHHO IeEpes
OTIpEIeNIIEMBIM CYIIECTBUTEIBHBIM (HJIH TIEpel JPYTUM OIIPENIEIEHUEM K ATOMY CYIIECTBHTEIHHOMY),
a 3aTeM yXe UJeT BCIOMOTraTebHbIA WM MOAAJIbHBIHN I11aroJ.

What books do you like to read? Kakue kauru Bol 1r00UTE 4UTATH?
Which books will you take? Kakue kHuru (13 UMerouxcs) Bl Bo3pMeTe?

Bonpoc k ckazyemomy

Bonpoc k ckazyemomy SIBIsIeTCS THIIOBBIM KO BCEM NpeaioxeHusaM: ~“YTo oH (oHa, OHO, OHH,
9TO) nenaet (neman, Oyaer aenars)?”’, HalpuMmep:

What does he do? Uto on nenaer?
CnenuajabHble BONPOCHI K MOAJIEKALIEMY

Bomnpoc k nojuiexaniemMy (Kak ¥ K ONpeAeSIeHHUIO MOJIekKaIlero) He TpedyeT H3MEeHeHHs IPSIMOT0
MOpSI/IKa CJIOB, XapaKTEPHOTO TSI TOBECTBOBATEIHLHOTO MpeioxkeHus. [Ipocto moasesxkaiee (co
BCEMH €T0 OIPECIIEHUSIMH ) 3aMEHSIETCSl BOIIPOCUTENEHBIM MECTOMMEHUEM, KOTOPOE UCIIONHSET B
BOIIPOCE POJIb TIOJUIeXKAIIer0. Bompock! k moieskaneMy HaYHHAIOTCS ¢ BOTIPOCUTEIBHBIX
MECTOMMEHUN:
who — kTO (7151 OTYIIIEBICHHBIX CYIIECTBUTEIIBHBIX )
what - yTO (111 HEOAYIIEBICHHBIX CYIIECTBUTEIbHBIX )
The teacher read an interesting story to the students yesterday.
Who read an interesting story to the students yesterday?
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Ckazyemoe B Takux Borpocax (mocie who, what B ponu mopiexariero) Bceraa BeIpakaeTcs
TJIarojioM B 3-M JIMIle €AMHCTBEHHOIO Yucia (He 3a0yapTe PO OKOHYAHHE -S B 3-M JIMIIE €. Yncia B
Present Indefinite. [IpaBuna o6pazoBanus -s GopM CM. 371€Ch.):

Who is reading this book? Kto unraer sty kaury?
Who goes to school?
AJIbTepHATHBHbIE BONPOCHI

AJNBTepHATUBHBINA BOIPOC 33Ja€TCsl TOTJA, KOTAA MpeAiaraeTcs C/eiarh BIOOp, OTAATh YeMy-
00 IpeanoYTeHHE.

AJNBTEpHATUBHBIN BOIPOC MOXKET HAUMHATHCSA CO BCIIOMOTATEIbHOIO MIIM MOJIAIIBHOTO TJaroia
(kak OOmMI BOMPOC) WM C BOIPOCHTEIBHOTO CjIoBa (KaK CHEIUalIbHBIA BOIPOC) W JIOJDKEH
00513aTeNIbHO COJIEPKATh COI03 Of - WM. YacTh BOIIpOca JI0 COr03a Of IPOU3HOCUTCS C TIOBBIIIAIOIICHCS
MHTOHALIMEH, TIOCJIE COI03a Of - C MOHMKEHHUEM ToJI0ca B KOHIIE MPEIOKEHUS.

Hanpumep Bompoc, npeacraBisiiomuii cob6oit 18a 00MMX BOMPOCA, COSTUHEHHBIX COI030M Of:
Is he reading or is he writing?

Did he pass the exam or did he fail?

Bropas uacte BoIlpoca, Kak MpaBWJIO, UMEET yceueHHYI0 (opMy, B KOTOpOH oOcTaercs
(Ha3bIBaETCs) TOJIBKO TA YaCTh, KOTOpas 0003HAYaET BHIOOD (ATHTEPHATHRY):

Is he reading or writing?
PazaenuresibHbIe BONPOCHI

OcHOBHBIMU (YHKIUSIMU Pa3AeIUTENbHBIX BOMPOCOB SIBISIOTCA: MPOBEPKA MPEANOIOKCHHUS,
3aIpoc O COTJIACHUHU COOECEIHHMKA C TOBOPSIIUM, IMOMCKH MOATBEPKIACHUS CBOCH MBICIH, BBIPAKECHHE
COMHEHHUS.

PaznenuTenbHbli (MM pacuIeHEHHbIN) BOIIPOC COCTOUT U3 JIBYX YacTel: MOBECTBOBATEIbHOU
Y BOTIPOCHUTENHHOM.

[lepBasi yacTh - MOBECTBOBATEIbHOE YTBEPAHMTEIBHOE WM OTPHILATEILHOE TPEIJIOKEHHE C
MPSIMBIM TTOPSTKOM CIIOB.

Bropast wactb, npucoenuHsemas 4depe3 3aliTyl0, IpeICTaBiIseT coOO0M KpaTkuil oOumit
BOMPOC, COCTOSIIMNA M3 MECTOMMEHHMs, 3aMEHSIOIEro IOojJeKaliee, U BCIOMOTaTeIbHOIO MU
MOJIAJIEHOTO TJaroja. [loBTopsieTcs TOT BCIOMOTaTeIbHBIN WIIM MOJAIBHBIA T1aroi, KOTOPbIA BXOAUT
B COCTaB cka3yemoro mnepBoil wactu. A B Present u Past Indefinite, rie Her BcmomorareiabHOTo
TJ1aroJia, ynotTpeoysirotrcsi coorBeTcTByromue ¢popmsl do/ does/ did.

B BTOpOi#l wactu ymotpeOGusercss oOpaTHBIA MOPSIOK CIOB, U OHAa MOXET IEepeBOIUTCS Ha
PYCCKHI SI3BIK: HE MTpaB/a JU?, HE TaK JIU?, BEPHO Beb?

1. Ecau mepBas 4YacThb BOIpOCAa YTBEpAWTENbHAs, TO TIJIaroJl BO BTOPOW YacTH CTOUT B
OTpHIIATENEHON (hopMe, HanpuMep:

You speak French, don’t you? You are looking for something, aren’t you? Pete works at a plant,
doesn’t he?

2. Ecnu mepBast 4acTb OTpMIIATENIbHAsA, TO BO BTOPOW YacTH YMOTpeOJseTCsl yTBEpAUTENbHAS
¢dbopMma, Harpumep:

It is not very warm today, is it? John doesn’t live in London, does he?

Buinonnume ynpasxicnenuna na 3akpenienue mamepuana:
1. Write questions and answers for the following statements, as in the example.
Paul was tired when he got home.

... Was Paul tired when he got home? Yes, he was...

They live in London.

She can't play the piano.

The film starts at nine o'clock.

You had an English lesson last night.

She has got blue eyes.

We didn't want to go to the beach.

He should follow the doctor's advice.

—
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2. Write the short form of the following negative questions
Can they not decide where to go on holiday?

.Can’t they decide where to go on holiday?...

Did Claire not invite you to her party?

Do you not enjoy watching horror films?

Have you not finished your homework yet?

Can she not go to town on her own?

Does he not know where we live?

Has Sue not done the shopping for you?

Did he not give you any details?

3. Fill in the gaps with the correct question word(s).
Now for the general knowledge part of the quiz.

...What... is the capital of Egypt?

Cairo.

That's correct. 2) ... can you see the Mona Lisa?

In the Louvre, in Paris.

Well done, that's right. 3) ... wrote 'Romeo and Juliet'?

Charles Dickens.

No, that's incorrect. It was Shakespeare. 4) ... are the Olympic Games held?

Every four years.

Correct. 5) ... did the Second World War begin?

I think it was in 1939.

Yes, you're right. And the final question in this round is: 6) ... players are there in a hockey team?
Eleven.

Correct. Well, at the end of that round, Contestant 2 has the most points, so he goes through to the

ﬁnal round to play for our star prize.

4. Fill in who, whose, what, which, where, when, how long, how often, what time, why, how

much or how many.
is your jacket?' 'It's the red one.'

1. “.

Which... is your jacket?’ ‘It’s the red one.’

‘...1s your birthday?' 'It's next week.'

¢

3

3

3

3

3

¢

.. i1s Mary?' 'She's in her bedroom.'
.. have you been waiting?' Only five minutes.'

2

3

4

5. ‘... do you go shopping?' Once a week.'
6. ...
7

8

9

are you doing at the moment?' I'm watching TV
.. are you writing to?' 'Uncle Tom.'

...do you start work?' At nine o'clock in the morning.'

.. pieces of toast do you want?' Two, please.'

10. “... isn't she at work today?' Because she's ill.'
11. “... did you spend last month?' About £500.'
12. ¢ ... party are you going tonight?’ ‘Alison’s’

1

5. Fill in the gaps with what, which or how.

... What... do you want to do when you leave school?
I'm not really sure. I'd like to be a vet.

.. bag do you prefer - the black one or the brown one?
I like the black one best.

.. old are you?

It was my birthday last week. Now I'm fifteen.

.. did you get my telephone number?

I looked in the staff address book.

.. shall we do on Saturday?

Let's just stay at home and watch a video.

TEREEI>T>T >
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6 A: ... house did you prefer — the one we saw first or second?
B: I didn't like either. We'll have to keep looking.

7 A: ... many pairs of shoes did you buy last year?
B: Only two. One in the summer and one in the winter.
8 A: ... is your favourite food?

B: Roast chicken.

6. Write questions to which the words in bold are the answers.
The tiger is the largest member of the cat family.

... Which is the largest member of the cat family?...

A mature male tiger weighs between 160 and 230 kg.

Tigers are usually orange with black stripes.

Tigers live in Russia, China, India and South-East Asia.

The Javan tiger, the Bali tiger and the Caspian tiger are extinct.

Tigers eat a variety of smaller animals, including deer.

Tigers can produce young at any time of year.

Tigers usually have two or three cubs at a time.

Tigers live for an average of eleven years.

0 Tigers are hunted for sport or for their fur.

7. Write questions to which the words in bold are the answers.

Claudette is 32 years old. She lives in Paris, France, and has lived there since she was 5
years old. Claudette works as a lawyer for a successful law firm, and she travels to work by car every
day. Claudette is married. Her husband's name is Jean. They have two dogs. She loves to take the
dogs for long walks every evening after work. Claudette has several hobbies, such as reading and
playing the piano, but her favourite hobby is cooking. Jean thinks this is good, too, because he gets
to eat the wonderful meals she makes.

8. Write questions to which the words in bold are the answers.
1 The Petersons have bought a dog.
... Who has bought a dog?...
2 The Petersons have bought a dog.
... What have the Petersons bought?...
3 Rachel is writing a letter.
4 Rachel is writing a letter.
5 Brian likes this car.
6
7
8

—

— O 00 31O W B~ W

Brian likes this car.
Dad broke the window.
Dad broke the window.
9 Mother will make a birthday cake.
10 Mother will make a birthday cake.
11 Robin is going to bake some biscuits.
12 Robin is going to bake some biscuits.
9. Write questions to which the words in bold are the answers.
1 Wendy doesn't agree with her friend's decision.
... What doesn’t Wendy agree with?...
2 James is listening to some old records.
3 Sharon is waiting for the bus.
4 The boys were talking about football.
5 She has got a letter from her pen-friend.
6 Martin is thinking about his holiday.
7 This jacket belongs to Stacey.
8 Pauline was married to Nigel.
10. Complete the questions.
1 There are two books. The one on the table is Sue's.

11



a) '"Which ...book is Sue’s...?" 'The one on the table.'
b) 'Whose ...book is on the table...?" 'Sue's.’

2 Steven wrote four letters.

a) 'Who ... ?' 'Steven.'

b) 'How many ... ?' 'Four.'

3 Teresa is going to wash the car.

a) 'Who ... 7' Teresa.'

b) 'What ... ?' 'The car.'

4 Kate visited John in hospital yesterday.
a) 'Who ... ?' 'Kate.'

b) 'Who ... ?' John.'

5 David has taken Frank's new CD.

a) 'Whose ...?" 'Frank's.'

b) 'Who ...?" 'David.'

6 Alice is going to the cinema tonight.
a) 'Who ...?7" 'Alice.'

b) "Where ...?'The cinema.'

Be3nnunble npeaioKeHust

[TockonbKy B aHIVIMKWCKOM SI3bIKE MOJJICKAIEE SBISACTCS O0S3aTEIBHBIM  DJIEMEHTOM
MIPEUIOKEHUS, B OC3IIMYHBIX MPETIOKECHUAX yIOTpedsieTcss popManbHOe MOoJyIeKaIIee, BHIPAKEHHOE
MeCTOMMEHHUEM it. OHO HE MMEET JICKCHUECKOr0 3HAYCHUS U Ha PYCCKHI SI3bIK HE ITEPEBOIUTCSI.

BesnuuHbie peIosKeHNs HCTIOTB3YIOTCS IS BBIPAYKCHHS:

1. SIBnenuii mpupoabl, cocTosHus moroasl: It is/(was) winter. (bouta) 3uma. It often rains in
autumn. OceHbI0 YacTo HIeT Mokab. It was getting dark. Temueno. It is cold. XomogHo. It snows.
Wnper cHer.

2. Bpemenn, paccrosiaus, TeMnepatypsl: It is early morning. Panee yrpo. It is five o’clock.
ITsTh yacos. It is two miles to the lake. /lo o3epa nBe munu. It is late. ITo3Ho.

3. OueHKH CHTyallud B TPENJIOKEHHUAX C COCTABHBIM WMEHHBIM (MHOT/IA TJIaroJbHBIM)
CKa3yeMbIM, 3a KOTOPBIM CIEJyeT MoJyleXkalee IMpeUIoKEeHUs,, BbIpa)KEHHOE HH(UHUTHUBOM,
repyH/IMeM WIH MIPUAATOYHBIM NpeaniokenueM: It was easy to do this. beuto snerko cnenars 3to.

It was clear that he would not come. bb110 sicHO, 4TO OH HE IPUAET.

4. C HEKOTOphIMH IJIarojamMH B CTpaJaTelbHOM 3ajore B 000pOTax, COOTBETCTBYIOLIMX

PYCCKUM HeonpeAeaeHHO-THUHbIM o0opoTam: It is said he will come. 'oBopsT, OH mpueT.

Mecroumenue. The Pronoun.
Knaccupukaumu mecroumMeHuid.

1 personal JINYHBIE

2 possessive MPUTSDKATEIbHbIE

3 demonstrative yKa3aTellbHbIe

4 indefinite and negative HEOIPEJICJICHHbIE U OTPULIATEIILHBIE
5 quantifiers KOJIMYECTBEHHBIE

6 reflexive BO3BpaTHBIE

7 reciprocal B3alMHbBIE

8 relative OTHOCHUTEJIbHBIE

9 defining OIIPEACIUTENBHbBIE

10 interrogative BOIIPOCHUTEIIbHBIE

L. Jluunwie (personal) mecmoumenusn

OO0uuii magex OO0LeKTHBIN Maje:x
I s me MHE, MEHS
he OH him €ro, eMy
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she OHa her e, 0 Hel

it OHO, JTO it el, eMy, 3TOMY
we MBI us HaM, Hac
they OHU them UM, UX
you ThI, BbI you Tebe, BaM

Buumanmue! He (on) u she (oHa) B aHTTIMICKOM SI3bIKE MOKHO TOBOPUTH TOJIHBKO PO JHOACH.
Bce ocranbHble aHTTIUICKHE CYLIECTBUTENbHBIE (ITPEIMETHI, )KUBOTHBIE, SIBIICHUS IPUPO/IbI, YyBCTBA
U T. 1.) - 0003Ha4arTcs — it (OHO, 3TO).

he she it

a boy — ManpunK
a man — My>X4nuHa
brother — Gpat
father — oterg
Nick — Hukonait
Mr Grey — mucrep I'peit

a girl — neBouka
a woman — >XCHII[UHA
sister — cecTpa
mothery— mama
Kate — Kats
Mrs Grey — muccuc ['peit

a cat — KoT
a wall — cTena
rain — 10XX1p
love — 11000Bb
a hand - pyka
an apple - s610K0

AHriundane ropopst It’s me, a ve It’s I (310 51).

11. Ilpumsaxcamenvhule (possessive) mecmoumeHus

[TpuTskaTenbHbIE MECTOMMEHHS BBIPAKAIOT MPUHAUICKHOCTh U UMEIOT B aHTJIIMICKOM SI3BIKE
ABe (opMbI - 0CHOBHYIO (TI0CTIE 3TOH PopMBI 0053aTENEHO TPEOyeTCs CYIIECTBUTEIHHOER).
Whose pen is it? - Ybs smo pyuxa? - It’s my pen. - Omo mos pyuxa.

W abconioTHYI0 (CyIIeCTBYET CaMOCTOSITENbHO, O3 CYIIeCTBUTENbHOTO) - It’s mine. - Omo mos.

JInunoe mecronMeHue OcHoBHas ¢popMma A0coJsroTHasi popma
[-4 my (toy) - Mosl (UrpyILKa) his - ero
he — on his (toy) - ero (urpymika) hers - ee
she — ona her (toy) - ee (urpymika) its - ero (3TOrO)
it — oHo, 2TO its (toy) - ero (He o uenoOBEKE) ours - Haia
we — Mbl our (toy) - Haia (UrpyIIKa) yours - Baia, TBOS
you — Tbl, BbI your (toy) - Bamia, TBOA theirs - ux
they - oHn (urpymka)
their (toy) - ux (urpymika)

111, Yxkazamenwvnvie (demonstrative) mecmoumenus

this (370, 512, 510T) — these (3TH)

that (to, Ta, TOT) - those (Te)

1V. Heonpeoenennvwie (indefinite) u ompuyamenshoie (negative) mecmoumeHus
MecToumenus some, any, every, ¥ uX Npou3BOIHbIE

* Ecniu y Bac ecTh, HanpuMep, S0JI0KH M BbI 3HAETE, CKOJIBKO MX, BBl TOBOPHTE:
I have/l have got three apples. V vens ecmo 3 a6noxa,
* Ecnu BBl HE 3HaeTe TOUHOE KOJIMYECTBO, TO UCIIOIb3YITE HEONpeeieHHOe MecTouMeHre some: |
have/l have got apples. V uens ecmv neckonvro 610K (Hekomopoe Koauuecmao).

Hpou3eodnble om Heonpedeﬂenublx MeCmOoUMeHUl

Crnoso “think” o603Hauaer “Bemb” (He 00s3aTeIHLHO MaTepUaIbHAs).
CnoBo “body” o603HauaeT “Tesio”. ITH CI0Ba SBISIOTCS OCHOBOM /IS LIETIOTO psijia

CIIOBOOOPA30BAHMIA.

Thing ucnosab3yercs 1 HeoAyIEeBJICHHBIX (4T0-TO0):

some

something — umo-mo, ymo-nu6yoo
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any anything - umo-mo, ymo-nub6yow

thing
no nothing - nuuezo, Huumo
every everything - sce
Body/one - 1j151 ogyieBJIeHHBIX (KTO-T0):
some somebody/someone — kmo-mo, Kmo-1Hub6yow
any anybody/anyone - xmo-mo, kmo-nu6yow
body/one
no nobody / no one - Huxozco, Hukmo
every everybody /everyone — sce, kaoscowiii

Mectoumenue some 1 ocHoBa body 10JKHBI TPOU3HOCUTHCS U MUCATHCS CIIUTHO, B TPOTUBHOM
cinydae BMecto somebody — kmo-mo, nonyuntcs some body - kakoe-mo meno,
Something/somebody/someone - B yTBepIUTEIbHBIX NpeokeHUsIX, anything/anybody/anyone - B
OTPULATENIbHBIX U BOIIPOCUTEIBHBIX MPEAJIOKEHUAX, nothing/nobody/no one — B oTpuLIaTEIbHBIX.
Anything/anybody/anyone - TakXe HUCIIOJIB3YIOTCS B YTBEPIAUTENbHBIX IPENTIOKEHUAX, HO B
3HAYCHUU YMO Y20OHO/KMO Y20OHO

somewhere - 20e-nuby0b, Kyoa-Hub6yowb anywhere - 20e y2o0no
nowhere - Huzoe everywhere - gesoe

V. Konuuecmeennwie (quantifiers) mecmoumenus

Many u much - 06a cioBa 0603HauaroT “ MHOr0”, C HCUHCASIEMBIMH CYIECTBUTCIHEHBIME (TEMH,
KOTOPBIE MOKHO MOCYUTATh, MOKHO 00pa30BaTh MHOXKECTBEHHOE YHCIIO) UCIONB3YETCs CIOBO many,
a C HeMCYUCJIsAeMbIMH - ¢J10BO much.

many girls - mnoco desouex much snow - wnozo cueza

many boys - mroco manvuukos much money - nHozco denee

many books - vnozo knuoicex much time - mnoco epemenu
How many? How many girls? - Cxonvko degouex?

CKOJIbKO? How much sugar? - Cxonvko caxapa?

How much? How much sugar? - Cxonvko caxapa?
a lot of... - MHOTO - UCTIOTIB3YETCS U C UCUUCTISIEMBIMU, girls — MHOTO J1eBOUEK
U C HEMCUHUCIISIEMBIMH CYIIECTBUTEIbHBIMU a lot of
a lot 6e3 (of) ucnonp3yercs u 0e3 CylIECTBUTENBHOTO. sugar - MHOTO caxapa

Cpasnure: He writes a lot of funny stories. On nuwem mnozo 3ab6aéuvix pacckazos.
He writes a lot. On mnozo nuwem.

B yTBEpAMTENBHBIX MIPENTIOKEHUAX UCIIONIB3YITE a lot of.
B oTpuniatenbHbIX ¥ B BOIIPOCUTENBbHBIX many/much,
CpaBHure:
(+) My grandmother often cooks a lot of tasty things. Mos 6abywxa wacmo comosum mnoco
8KYCHOZ20.
(-) But we don’t eat much. Ho mwi He eoum muozo. (?7) Do you eat much? Bwut mnoeo eoume?
HNuorna ciosa much u a lot gBistroTcd cCHHOHMMAaMHU CJIOBa “9acTo”:
Do you ski much? Bui mrozco (wacmo) kamaemecw na avioicax? No, not much (= not often).Her, e
4acTo.

Few, little, a few, a little
C HencumncasieMbIMH CyHIECTBUTEJBLHBIMHU HCIOJIB3YiiTE ¢J10BO little (MaJ10),
a ¢ ucumnciasieMbiMu - few (maJio).

few books - mano kaur little time - mano BpeMeHn
few girls - mano neBouex little money - masno nener
few boys - Maso MaJIbUUKOB little snow - maso cHera

a little\L

little
\L MaJ10 (T.e. HAJI0 elle) HEMHOTrO (T.e. IOKa XBaTaeT)
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\ few

\ a few

VI. Bozspamnuie (reflexive) mecmoumenusn

Bo3sBparHbie MeCTOMMEHHST 00Pa3yIOTCS OT JUYHBIX MECTOMMEHUI B 00BEKTHOM TaIekKe U
NPUTSDKATEIBHBIX MECTOMMEHHH ITprbaBiieHueM - self B eiMHCTBEHHOM Uuclie U - selves BO
MHOYKECTBEHHOM YHcjie. BO3BpaTHbIC MECTOMMEHUS MCIIOIB3YIOTCS /IS TOTO, YTOOBI IIOKA3aTh, UTO
00BEKT, HA3BaHHBIH MMOJIJICIKAIINM TPETIOKCHHS CaM COBEPIIACT JCHCTBHE.
JInuHoe BosBpatHoe IIpumep IlepeBon
MeCTOHMEHHe MeCTOMMEHHE
I myself I did it myself. S cnenan 3To cam
he himself He did it himself. OH cenaj 3To caM.
she herself She did it herself. Omna cnenana 3To
cama
you yourself You did it yourself. Bl cienanm 310
CaMH.
they themselves They did it themselves. Onu caenanm 3To
CaMH.
we ourselves We did it ourselves. MBI cienanu 3To
CaMH.

VII. B3aumnuwie (reciprocal) mecmoumenus

Each other - 1pyr npyra (0OTHOCUTCS K ABYM JIMLIAM WJIHM IPEAMETAM).

One another - 1pyr npyra (0OTHOCHUTCS K OOJbIIEMY KOJTUYECTBY JIUII UM IPEAMETOB).
They spoke to each other rather friendly. Onu paseosapusanu opye ¢ opyzom 0ogonvro

OpyoicentodHo.
They always help one another. Onu scecoa nomozarom opye opyey.

VIII. Omnocumenwnuie (relative) mecmoumenusn
Who (whom), whose, which, that

who

NmenuTeabHbii nage:xx who (moasexamiee)
The girl who is playing the piano is my sister. Jesouxa, komopas uepaem na nuanuno, -
Mos cecmpa.

OO0bexTHBII Nage:xxk whom (10moTHEHHUE)
The man whom I love the best is your brother. Yenosex, komopozo s 10610 601vue
ecex, - meou opam.

which

Jli1s1 HeoyIIeBJIEHHBIX NIPeAMETOB U )KMBOTHBIX
The flowers which you brought me were pretty nice. /[gemsi, komopwvie muvl mHe
npuHec, O4eHb MuJjble.

whose

Jliis1 oxyieBJIEHHBIX CYILeCTBUTEIbHBIX
This is the man whose book we read yesterday. 9mo uenosex, knucy komopozo mol
yumanu e4epa.

151 HeoylIeBJIEHHBIX CYIEeCTBUTEIBHBIX
We saw the tree whose leaves were absolutely yellow. Mu: ysudenu oepeso, nucmos
KOMOpo2o Obliu AOCONOMHO HCETMBIMU.

that

Jliis1 oxyieBJIEHHBIX CYILIeCTBUTEIbHBIX
This is the man that we saw yesterday. 9mo myosicuuna, komopozo mvl 8udenu suepa.

Jl1st HeoyIeBJIEHHBIX CYIeCTBUTEIbHBIX
This is the film that we saw yesterday. Omo ¢uirvm, komopwiii mvl 6udenu guepa.
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IX. Onpeoenumenvnuwie (defining) mecmoumenusn

all

YnorpeodJienue IMpumepsbl IlepeBon
onpenensieT Hemcuucasiemblie | He spent all his time fishing on the | Ou npoen Bce cBoe Bpems,
CYHIIeCTBHUTEJIbHBIE lake. JIOBsI peIOy Ha 03epe.
onpejessieT HCHUCIsIeMbIe All the boys like football. Bce manpunniku mo0sT
CYHIIEeCTBHUTEJIbHBIE (the mocie all!) ¢byTooI.
all = everything I know all/everything. 51 3Har0 BCE.
all = everybody All were hungry. Bce ObutH TOIOTHBIL
Everybody was hungry. Bce ObutH roJI0HbI.
we all = ail of us We all love you very much = MpI Bce TeOst O4EeHb TI00UM
you all = all of you All of us love you very much.
they all = ail of them
both
YnorpebieHue IIpumepsl IlepeBon
onpenenseT Both (the/my) friends like O06a Moux apyra Jr0sT
CYIIECTBUTEIbHbIE football. ¢byT6on

JIOIYCKAETCS UCIIOJb30BaHHE
ApTHKIISA BMECTO YKa3aTeIbHbIX
MeCcTOUMEHUH 11ocie both

Both these/the men are Russian.

O6a (9TH) MY>KYHHBI -

pyccCKue.

yrIOTpe6J'I$IeTC$I BMCCTO
CYIICCTBUTCIIBLHOI'O

He gave me two apples.
Both were sweet.

OH nan MHe aBa f0J10Ka.
O06a ObLUIU CIIAAKHUMU.

they both = both of them
you both = both of you
we both = both of us

They both (both of them) came
to visit us.

Onu 00a IMpUILINX HABECTUTDH

Hac.

B YCTOWYMBOW KOHCTPYKLIUH
both...and.

Both mother father were at
home

W mama, u mama ObLIM JOMa.

B OTPHUILIATENIBHBIX
peyioKeHus X BMecTo both

Both of them know English.
Neither of them know English.

Ouu 00a 3HAIOT aHTIIMUCKUHA.
Hu oauH n3 HUX HE 3HAET

ucnosubiyercs neither AHIJIMKCKOTO.
either/neither
YnorpeodJienue IIpumepnl IlepeBon
either 0001 U3 IBYX (apTUKIb HE P’ve got 2 cakes. VY MeHs 2 TUPOKHBIX.
CTaBUTCS) Take either cake. BossMmu nro60e.
KaXbld, 00a, u ToT, u apyroii | There are windows on either C obeux cTopoH
side of the house. JIOMa €CTh OKHA.
3aMEHSET CYLLIECTBUTEIILHOE Either of dogs is always JIro6as u3 cobax
(rmaron B ef1. yucie) hungry. BEYHO T'OJI0/HAsl.
neither | oTpuuarerbHOE MECTOUMEHUE- Neither of examples is Hu ogun u3
ornpezeneHue (H1 TOT, HU correct. MIPUMEPOB HE BEPEH.
JIpyroi)
B KOHCTp. neither.. .nor (Hu.. .Hu) | I like neither tea, nor coffee. | I He 10060 HU Yaid,
HU Kode.
other, another, the other, the others (apyroii, npyrue)
YnorpeodJieHue IIpumepsl IlepeBoa
the other JIPYToi (BTOPOI), Apyrou You’ve got 2 balls: one and | Y Te6s 2 ms4a: oauH
U3 IBYX the other. "
JPYTOM.
another JPYroM U3 MHOTHUX, €I1I€ OJIUH Take another ball. Bo3bmu apyroit msu.
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(JIro6oii, HO HE ITOT.)

red and the others are blue.

other npyrue (Jo0kie), He Take other 2 balls. Bossmu apyrue 2
MOCJICTHUE Msya.
(13 MHOTHX.)
the others npyrue (onpeaesieHHbIE) There are 4 balls: 2 balls are Ectb 4 Msua: 2

KpPacCHBIX,
a Apyrue 2 - CUHUE.

X. Bonpocumenwnuie (interrogative) mecmoumenus

what 4TO What’s this? Yro s10?
which KOTOPBIN Which of them? Koropslii u3 Hux?
who KTO, KOT'O Who was that? Kto 310 OBLT?
whom KOI'0 Whom did you meet? Koro Tb1 BeTpeTni?
whose e Whose book is it? Ups 3T0 KXHUra?

Wwms cymectButensHoe. The Noun

Kareropun CyILIECTBUTENBHOE B PYCCKOM SI3bIKE CylLiecTBUTEILHOE B
AHTJINICKOM SI3BIKE
Yucno HN3mensiercs H3mensercs
ITamex HN3mensiercs He n3smensiercs

Boinonnume YRpasiCHeRHusA Ha 3aKpenjienue mamepuaa:

[ T S US I NS I

. Fill in the gaps with the correct subject or object pronoun.
A: Do your brothers play football?

B: Yes, ...they... play ... all the time ... think ...'s a brilliant game.
A: Does Susan eat chocolate?

B: Yes ... eats ... all the time ... says ...'s her favourite food.
A: Do your parents know Mr. Jones?

B: Yes, ... know ... very well ... lives next door to ... .

A: Does Claire like David?

B: No, ... doesn't like ... very much. ... says ...'s too noisy.
A: Do you listen to rock music?

B: Yes, ... listen to ... all the time. ... think ...'s fantastic.

A: Does Tony enjoy fishing?

B: Oh, yes ... enjoys ... very much. .... says ... relaxes him.
2. Fill in the gaps with there or it.

By the time I got home, ...it... was nearly ten o'clock.

'Is ... your birthday today?" No, ... was last week.'

Come here, Simon ... is someone here to see you. I think ... is your friend, Rod.

... wasn't warm enough to go to the beach, so we went to the cinema.
... wasn't very much money left after I had paid for the shopping.
3. Fill in the gaps with one or it.

: I need a loaf of bread.

: I'll buy ...ome... this afternoon.

: Is the phone ringing?

: I can't hear ... .

: 'Titanic' is an amazing film.

I know. I've seen ... twice.

: When was the last time you read a book?

: T haven't read ... for months.

W wewewp
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A: Have you got a car?

B: No. I can't afford ... .

A: Do you like the new Rolling Stones CD?

B: I haven't heard ... yet.

A: I'need a dress for the party.

B: I'll lend you ... .

4. Fill in the correct possessive adjective or pronoun.

A: Have you met ...your... new neighbours yet?

B: No. I've seen ... children in the garden, though.

A: You took ... coat home last night.

B: I know, I'm sorry. I thought it was ... because they're both black.
A: What's wrong with Rosie?

B: Oh, she's been having problems with ... back recently.
A: James is doing well at school.

B: I know ... teacher says he's very advanced for his age.
A: Is this bag ... ?

B: Oh, yes, thank you. I nearly forgot it.

A: Julie and Frank are so lucky ... house is beautiful.

B: Yes, and it's so much bigger than ... I envy them.

A: Tlike ... shirt. It's like Sandra's.

B: Actually, it is ... I borrowed it from her yesterday.

A: Why did you lend Tom ... car?

B: Because ... is being repaired at the moment.

5. Fill in its or it's.

The car is nice to drive, but I don’t like ...its... colour.
This town is wonderful ... got lots of shops!

I'm staying at home today because ... cold outside.

Let's go in here ... my favourite restaurant.

A bird has built ... nest in our garden.

The company I work for has changed ... name.

6. Fill in a possessive adjective or the.

A dog bit him on ...the... leg.

I banged ... head on the cupboard door.

Karen put ... arm around Jane's shoulder.

Don't put ... feet on the tablel

You shouldn't have punched Tom in ... stomach.

Paul patted Lisa on ... shoulder.

7. Fill in the gaps with of where necessary, and my, your, etc. own.

John doesn't live with his parents any more. He's got a flat ...of his own...

She doesn't travel by bus any more because she's got ... car.
I don't need to borrow your umbrella. I've got one ... .
Haven't you got ... pen? You're always borrowing mine.
My job includes doing research in ... time.

Sam is tired of using his friend's computer, so he is going to buy one... .

The couple moved into ... house after they got married.
Don't let the dog sleep on your bed. It's got a bed ... .
8. Connect the nouns using -'s, -' or ...of...

car/Helen ...Helen's car...

the manager/the restaurant

shoes/women

the results/the test

bicycles/my daughters
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9

10
11
12
13
14

1

secretary/the assistant manager

the corner/the room

house/their parents

the back/the classroom

shoes/William

walk/an hour

partner/Jim

Rome/the streets

UN/headquarters

9. Rewrite the sentences using the correct possessive form.
Nobody went to the meeting last week.

...Nobody went to last week's meeting....

(o BN e NNV, I SR UL I O]

11
12
13
14
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The drive to the airport takes two hours.

They will get their exam results six weeks from now.
I look after James - Karen — children.

I received the letter in the post - yesterday.

It's autumn. The tree - the leaves are falling off.
Graham never listens to his doctor - the advice.

Are you going to Jane - Paula - the party?

He has never done a hard day of work in his life.

At the moment I'm staying with a friend - my.

I think I'll order the special of today.

The man knocked on the house - the door.

The ticket inspector looked at the people — the tickets.
Mrs Jones - Miss Smith - cars are being serviced.
The sales target this month is two million pounds.
10. Fill in the gaps with the correct reflexive pronoun.
The girl has hurt ... herself... .

He put the fire out by ...

She is looking at ... in the mirror.

They are serving ...

He cooked the food by ...

They bought this house for ...

They are enjoying ...

He introduced ...

The Plural Form of Nouns
O0pa3zoBaHre MHOKECTBEHHOT'O YUCIIAa Y aHTJIMHCKHUX CYIIECTBUTEIBHBIX

Cnoco6 [prmepbr IlepeBon
00pa3oBaHws

nocJie riyxXux a book - books KHHUTA - KHUTH
COIJIACHBIX a cup - cups YAIIKA - YAIIKH

MmocCJI€ 3BOHKHX
COIJIACHBIX M INIACHBIX

a name - names
a girl - girls

M4 - UMECHA
A€BOYKA - 1€BOYKH

1ocJye UIUIAIIHX,
CBUCTSIINX 3BYKOB -ch, -
sh, -x, -s, -z: -es

a palace - palaces

a bush - bushes

a box - boxes

a church - churches

JIBOPEIL - JABOPIIBI
KYCT - KYCTBI

KOpoOKa - KOpOOKH IIEPKOBb -
LIEPKBU

CJIOBO 3aKaHYMBAETCSI HA
-y: 1) rmacHas +y

a toy - toys
a boy - boys

HUI'pyHIKa - UTPYIIKU MaJIbYHUK -
MaJIbUYHUKHU
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2) cornacHas + y a family - families CeMbHl - CEMbH
a story - stories HCTOPUA - HCTOPHUH

CIIOBO 3aKaH4uBaeTcCs Ha | a leaf - leaves JIUCT - JINCThA
-file a shelf - shelves TOJIKA - TIOJIKU

Oco0Ople cirydan 0o0pa3oBaHKs MHOXKECTBEHHOTO YHCIIa
Enx. yuciao MH. yuciI0 IlepeBon
man men MYXYUHA - MYKUHUHBI
woman women JKCHIIMHA - )KCHIITUHBI
foot feet Hora (cTorna) - HOrH (CTOIIbI)
child children peOCHOK - IeTH
g00se geese I'yCh - TYCH
mouse mice MBIIIb - MBIIIN
0X oxen ObIK - OBIKH
tooth teeth 3y0 - 3yObl

CroBa - 3aMECTUTEIHN CYIICCTBUTENRHBIX Substitutions: one/ones
[Tpy MOBTOPHOM KCIIOJIL30BAaHHH OJHOTO M TOTO K€ CYIIECTBUTEILHOTO B OJHOM TPEIJIOKEHHH,
BMECTO HETO CJIEJIyeT HCIIOJIb30BaTh One (B €AMHCTBEHHOM YHMCIIE) U ones (BO MHOKECTBEHHOM YHUCIIE):
This table is bigger that that one - DToT cTon GosbIe, 4eM TOT (CTOI).
These table are bigger than those ones. - 91u crosbl 6oibIe, YeM T€ (CTOJIBI).

Co ciioBaMH one/ones MOsKeT ObITh HCI0JIbL30BaH APTHKIJIb, €CJIH IIEPEA HUMHU CTOUT
npujiaraTe/JibHoe.

What apple do you want?
Kakoe TbI x04emb s10,10k0?
The red one. Kpacnoe.

What apples do you want?
Kakue #16J10KH ThI X04ellb?
The red ones. KpacHblie.

AHTTIAIICKHAE CYIIECTBUTEIbHBIE HE UMEIOT MAaICKHBIX OKOHYAHUI TPAAUIMOHHO BBIICISIOT 1Ba
najiexa -o0IUi U IPUTSKATETbHBIH.

OO0wuH rmagex

. n. Dta neBouka XOpoIIo rOBOPUT MO-aHTITHMCKH.
P. . Oto cobaka Toil 1eBOYKH.

J. n. S nan s16;10K0 TOM IEBOYKE. .

B. . Sl BH:Ky ManeHbKYIO 1€BOYKY. .

T. n. 51 7106110 TYAATH C 3TOM 1EBOYKOM.

I1. n. 5l yacTo pymaro 06 TOH JIeBOUKe.

This girl speaks English well.
It’s a dog of that girl.

I gave an apple to that girl.

1 can see a little girl.

1 like to play with this girl.

1 often think about this girl.

Ipursaxarensnbiii magex. The Possessive Case
O0pa3zoBaHue NPUTHKATEILHOTO MaJIeKa

Oo0pa3oBanue IIpumepsl IlepeBon
CYILIECTBUTEIILHBIE B ’s bird’s house JIOMUK ITTHYKA
€IMHCTBEHHOM YHCIIE child’s ball MSTYHK peOeHKa
CYIIIECTBUTEBHBIE BO ’s children’s bail MSTYHK JeTe
MHO>KECTBEHHOM YHCIIE women’s rights TIPaBa KEHIIMH
(rpymIa UCKITFOUEHHH |
CYIIECTBUTEIBHOE BO ’ girls’ toy WIPYIIKa JEBOYEK
MHOKECTBEHHOM YHCJIE birds’ house JIOMUK IITHYEK

20




dopmyna  OPUTHKATETBHOTO  MaJeka  OOBIYHO

my mother’s book - MamuHa kHura,
this girl’s bail - Mms4YHK 1E€BOYKH,
the bird’s house - TOMHK IITHYKH

I[J'ISI TOro, yTOOBI IIOKa3aTh IMPUHATJIC)KHOCTD 00BeKTa HECOAYUICBJICHHOMY IMPCIAMCETY,

UCTOJB3yeTCs npeyior of:

the handle of the door (pyuka (oT) aBepu), HO Yalie 0Opa3yercss COCTAaBHOE CYIIECCTBUTEILHOE

door-handle,

Boinonnume ynpasiCcHenusa Ha 3aKpenjienue wamepuaia:
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1. Fill in the gaps with an appropriate noun + of to indicate quantity.

a ... carton/glass/jug of ... orange juice

a ... cheese

a ... bread

a ... coffee

a ... water

a...wine

a ... chocolate

a ... crisps

a ... honey

a ... meat

a ... spaghetti

a ... flour

2. Fill the gaps with a, an, or some where necessary.
a) We had ...some... delicious food last night,
b) We had ...a... delicious meal last night.

a) There is ... beautiful furniture in that shop,
b) There is ... beautiful table in that shop.

a) I'm thirsty. I need ... drink.

b) I'm thirsty. I need ... water.

a) She's just bought ... expensive clothes.

b) She's just bought ... expensive dress.

a) They booked ... room in advance.

b) They booked ... accommodation in advance
a) The band played ... lovely song.

b) The band played ... lovely music.

a) We had ... heatwave last week.

b) We had ... hot weather last week.

a) [ can't do this job alone. I need ... assistant
b) I can't do this job alone. I need ... help.

a) He has got ... heavy luggage to carry.

b) He has got ... heavy suitcase to carry.

a) I need ... cutlery to eat this food with.

b) I need ... knife and fork to eat this food with.
a) She has got ... important job to do.

b) She has got ... important work to do.

a) He found ... coin on the ground.

b) He found ... money on the ground.

21

OJ1yIIEBJICHHbBIE
CYLIECTBUTENbHBIE, 0003HAYAIOIINE KUBOE CYIIECTBO, KOTOPOMY YTO-TO MPUHAIJICHKHUT,



3. Complete the sentences using the noun in brackets in the singular or plural form and

a/an where necessary.
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. He gave me a box' of my favourite ...chocolates.... (chocolate)
. His favourite food is ... . (chocolate)

. She bought ... on her way to work. (paper)

. He placed all the important ... in his briefcase. (paper)

. I'need some ... to write this message on. (paper)

. Hurry up! We don't have much .... (time)

. She has visited us several ... this month. (time)

. He has no ... but he is keen to learn. (experience)

. She had a lot of exciting ... during her travels. (experience)

. We went far a walk in the ... after lunch. (wood)

. His desk is made of ....... . (wood)

. Jane is in her... reading a book. (room)

. We have got plenty of ... for a party in here. (room)
. I am going to have my ... cut tomorrow. (hair)

. There was ...in my soup. (hair)

. I’'m thirsty. I need ... of water. (glass)

. Susan only wears her ... when she reads. (glass)

. This ornament is made of coloured .... . (glass)

. Helen bought ... in the sale at the electrical store. (iron)
. The old gate was made of ... .(iron)

4. Cross out the expressions which cannot be used with the nouns, as in the example.
There are several, many, much, plenty of, too little things you can do to help.

He has met a couple of, a few, very little, plenty of, too much interesting people.

She earns few, hardly any, plenty of, several, a great deal of money.

We have got no, many, lots of, a great deal of, a few work to do.

Don’t worry, there's a little, plenty of, a couple of, many, a lot of time.

Both, Several, A large quantity of, Plenty of, Too much students applied for the course.
He’s got no, hardly any, a little, some, a small amount of qualifications.

She’s got hardly any, several, a little, a few, a lot of experience in dealing with customers.
There is too much, a lot of, hardly any, few, several salt in this soup.

There is a little, many, too much, a great number of, some traffic on the roads today.

5. Underline the correct word.

A: Thave a Physics exam tomorrow.

: Oh dear. Physics is/are a very difficult subject.
: My office is three miles from my house.

: Three miles is/are a long way to walk to work.
: My little brother has got measles.

: Oh dear. Measles is/are quite a serious illness.

: Jane looked nice today, didn't she?

: Yes. Her clothes were/was very smart.

: I've got two pounds. I'm going to buy a CD.

: Two pounds is/are not enough to buy a CD.

: The classroom was empty when I walked past.

: Yes. The class was/were all on a school outing.
: Have you just cleaned the stairs?

: Yes, so be careful. They is/are very slippery.

: Did you ask John to fix your car?

: Yes. His advice was/were that I take it to a garage.

We>T>WrT>T>T>W>T
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9 A: Did you enjoy your holiday?
B: Yes, thank you. The weather was/were wonderful.
10 A: These trousers is/are very old.
B: You should buy a new pair.
11 A: How is/are the company doing lately?
B: Great. We opened up two more branches.
12 A:'T am going to travel for two years when I finish school.
B: Two years is/are a long time to be away from home.

6. Finish the sentences, as in the example.

You need a lot of experience to do this job. A lot of experience ...is needed to do this job...
They gave us some interesting information. The information ...

She likes Maths more than any other subject. Maths ...

We had mild weather this winter. The weather ...

We called the police immediately. The police ...

I told them some exciting news. The news ...

He was irritated because of the bad traffic. He was irritated because the ...
I stayed in very luxurious accommodation. The accommodation ...

9 The driver took the luggage out of the car. The luggage ...

10 She gave me very sensible advice. The advice she gave me ...

11 These shorts are too big for me. This pair of shorts ...

12 The hotel is in magnificent surroundings. The hotel surroundings ...

13 She's got long blonde hair. Her hair ...

0N N kW~

Aptuxasb. The Article

1. HeomnpenesieHHbIl a/an (MCHONB3YyETCS TEpe] HCUYHUCISEMBIMH CYLIECTBUTEIBHBIMH B
€AMHCTBEHHOM YHCJIC)
a cat —KoT a dog —cobaxka a boy — manpumk a girl -neBouka
a teacher - yuurenp

2. Onpenenennblii the (MoXXeT HCTIOMB30BATHCS C THOOBIMU CYIIECTBUTEILHBIMH )
the cat -xoT the houses —moma the water -Bozma the weather —moroza
the flowers - 11BeTHI

Ecnu cnoBo HaunMHaeTcs ¢ TyIacHOW OYKBBI, K apTUKIIO "a" mobasmnsieTcs OykBa "n", mist Toro,
9TOOBI JIBE TJIACHBIC HE CIIMBANIMCK: an apple (s1010K0), an orange (amenbcuH), an author (aBTop) u T, 1.
CrnoBo ““an hour” (yac) HaunHaeTcs ¢ corjacHo¥ OykBbwl “h”, HO B cliOBe 3Ta OyKBa HE YMTAETCA, T.C.
CIIOBO HAYMHAETCS C TJIACHOTO 3BYKA, MIOATOMY K apTUKIIIO “a” Takke JoOaBIseTCs n = an

YnomuHas OOBEKT BIEpBbIC, IEpe]] HUM CTaBSIT HEONPEACICHHBIM apTHKJIb a/an TpH
BTOPUYHOM C YIIOMHUHAHHUH TOTO K€ CaMOT0 00bEKTa, Iepe]] HUM CTaBAT ONpeeNIeHHbIN apTHKIIb the

I see a cat, S By kota (ogHOro0). The cat is black. (3Tot) Kot — uepHbrii.

This is a kitten. 9to - korenok. (Ogua u3 mHorux) The kitten is hungry. (3rot) Kotenok -
TOJIOTHBIH.

I have a book- ¥ mens ectb kaura. The book is interesting. (3ta) Knura - nuarepecHas.

HeonpeneneHnublii apTHKIL a/an OMyCKAeTCs TEpe]] MCUUCISIEMBIMH CYIIECTBUTECIBHBIMUA H
CYIIECTBUTEILHBIMA BO MHOKECTBEHHOM YHCIIE.

a pen - pens (pyuka - pydkn) a dog - dogs (cobaka - cobakm) a book - books (kHuTa -KHUTH)
- water (Boja) - snow (CHer) - meat (MsCO)
Hcnosb30Banne HeONpeieJIeHHOT0 apTHKJISA a

OJIMH 13 MHOXkecTBa (J11000i) This is a cat.
TIEPBOE YIIOMUHAHUE B TEKCTE I see a bird.
TIPY YIIOMUHAHUH TIPOGECCHN My brother is a pilot.
B BOCKJTMLIATEbHBIX TPEATIOKEHUIX What a good girl!

What a surprise!
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Such a fine room!

BMCCTO CJIOBa OWH

She is coming for a weak.

B OIPEICIIEHHBIX KOHCTPYKIMSX
there is a...

I have a...
he has a...
Iseca...
thisis a...
thatisa...
Itisa...
JTama...
he/sheisa...

There is a book here.
I have got a nice coat.
He has a kind smile.

I see a wolf.

This is a dog.

That is a doctor.

It is a red pen.

I am a good swimmer.
He/she is a tourist

B psAZIC YCTOMYMBBIX CIIOBOCOYETAHUN
at a quarter..,

in a loud, (a low, an angry voice)

to have a good time

a lot of

to go for a walk

such a...

after a while

in a day (a month, a week, a year)

Come at a quarter to 8.

Don't speak to him in an angry voice.
We had a good time in the country.
She has got a lot of presents.

Let's go for a walk.

He is such a clever boy.

You'll see them after a while.

We are living in a day.

Hcnoas3oBaHue on

eeJIEHHOTO apTHKJs the

€CIM pedb HJAET O KOHKPETHOM JIMIC WU
npeaMeTe

The pen is on the table.

[pY MIOBTOPHOM YIIOMHHAHHU TOTO € CaMOro
00beKTa

I see a cat. The cat is black.

eclIn CJI0BO o0o3Hayaer HEYTo,
CYUIECTBYIOIIEE B EIUHCTBEHHOM JIMIE, C
qacTdaMU CBETa

the sun, the moon, the Earth

co cioBamu: only (TOJIbKO), main (TJIaBHBIN),
central (ueHTpanbHblif), left (neBwiif), right

The only man I love
the main road

(mpaBblif), wrong (HempaBWIbHBIN), next | to the left, to the right
(cnenyromuit), last  (mocnemuuii),  final | It was the right answer. the final test
(3aKITIOYNTENBbHBIN )

C MOPAAKOBBIMUA YN CIIUTCIIbHBIMHU

the first, the tenth

C MpuJjiaraTeJibHbIMHU B HpeBOCXOHHOﬁ CTCIICHU

the kindest, the most interesting
the best

C MY3bIKQJIbBHBIMHA UHCTPYMCHTAMHU U TaHLIaAMU

to play the piano, to dance the tango

¢ 0000IIaNMMU CYIIECTBUTEILHBIMU (KJTacc
JIIOJIEI» KUBOTHBIX, TEPMUHBI, KaHPBHI)

The Britons keep their traditions.

C  Ha3BaHMAMHU  My3€eB,  KHHOTEaTpOB,
KopaOJeil, rajiepei, ra3er, )KypHaJloB

the Hermitage the Tretyakov Gallery the Avrora
the Seasame Street

C Ha3BaHUSIMU OKEaHOB, PEK, MOpPEW, KaHAJIOB,
MyCTBIHb, TPYMI, OCTPOBOB, IITaTOB, TOPHBIX
MacCHBOB, HAMMEHOBaHUH ¢ of

the Atlantic ocean the Neva river the Black sea
Changing of the Guard

Hcnonb3oBaHue onpeieieHHOr0 ApTHKJISL B psijie YCTOHYMBBIX CJIOBOCOYETAHUM

in the middle, in the corner

in the morning, In the evening, in the afternoon
what’s the use?

to the cinema, to the theatre, to the shop, to the
market

The table is in the middle of the room.
I never drink coffee in the evening.
What's the use of going there so late?
Do you like going to the theatre?

He works at the shop.
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at the cinema, at the theatre, at the shop, at the
market

the fact is (was) that...

where is the...?

in the country, to the country

The fact is that I have no money at all.
Where is the doctor?
We always spend summer in the country.

CKOJbKO OBI HpI/IJIaFaTGHBHLIX-OHPGIIGHGHI/Iﬁ HH CTOAJIO NEPC CYIICCTBUTCIILHBIM,

BCE€ TH ONPEICICHUS CTABATCS MEXIYy apTUKIIEM U CYIIECTBUTENBHBIM: A big, black, fat cat 60nbIIOMH,

YEPHBI, TOJICTHIN KOT.

Ciryyan, Korja apTuKJIb He ynoTpe0JisieTcs

€ClIi, Tepel  CYIIeCTBUTEIbHBIM  CTOWT | a pen - my pen
MPUTSKATETPHOE MECTOMMEHHE a dog - his dog
the teacher - our teacher
the apple - her apple
€Cli  Tepel  CcylmecTBUTENbHBIM  cToWT | the cats - those cats

YKa3aTCJIbHOC MCCTOMMCHUC

the books - these books
a mouse - this mouse

€Clin  CTOUT HApyroc CymeCTBUTCIBHOC B
MMPUTAKATCIILHOM ITaZICKE

a car - father's car

the horse - farmer's horse
a bike - brother's bike
the doll - sister's doll

€Clli  Tepel  CYIIeCTBUTEIbHBIM  CTOMT, | 5 balls, 7 bananas, 2 cats
KOJIMYECTBEHHOE YHCIUTEIBHOE
ecid  mepen  cymectBuTedbHbIM  cTOHMT | She has no children.

OTpHUIIaHKE ‘N0’

I see no birds.

repe;l UMEHaMuU

Mike, Kate, Jim, etc

C Ha3BaHUSAMU JHEU HEACTH

Sunday, Monday, etc.

C Ha3BaHUsIMHU MECIILIEB

May, December, etc.

C Ha3BaHHUAMH BPEMCH IoJid

in spring, in winter

C Ha3BaHUAMMU IIBCTOB

white, etc.
I like green

C Ha3BaHHUAMMU CIIOPTHBHBIX UI'P

football, chess, etc.

C Ha3BaHUAMMU 6.]'[}0}1, HAIIUTKOB

tea, coffee, soup, etc,

C Ha3BaHHUAMMU NPA3JHUKOB

Easter, Christmas, etc.

C Ha3BaHUSMH SI3bIKOB, €CJIM HET CJI0BA (S3BIK).
Ecnu ecth, Hy)keH apTHKIIb the

English, etc. 1 learn English, the English
language

C Ha3BaHUAMMU CTpaH

Russia, France, etc HO: the USA, the United
Kingdom of Great Britain and Northern
Ireland, the Netheriands, the Ukraine, the
Congo

C Ha3BaHUAMU IOPOIAOB

Moscow, Paris, etc.

C Ha3BaHUSMU YJIUII, TJIOMACH Trafalgar Square

C Ha3BaHUSIMU NIApKOB St James’ Park, Hyde Park
C Ha3BaHUSIMU MOCTOB Tower Bridge

C Ha3BaHUSIMU OJIMHOYHBIX TOp Kilimanjaro

C Ha3BaHUSIMU 03€p Loch Ness

C Ha3BaHHUSIMHU KOHTHHEHTOB Asia, Australia, etc.

C Ha3BaHUSMU OJJMHOYHBIX OCTPOBOB Cyprus

CCJIn nepeq
BOITPOCUTCIILHOC

CYIICCTBUTCIIbHBIMHA CTOUT
nin OTPULATCIIBHOC

what animals can swim? I know what thing
you have lost!
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MECTOMMCEHUC

I'JIAT'OJI (THE VERB)

['maronoM Ha3bIBa€TCS YacTh pedH, 00O3HAYAOIIAS JICHCTBUE WM COCTOSIHHE TPeaMETa WIH
Tuna.

B anrnuiickoM s3bIKe IPU3HAKOM TJIarojia B HEONpeaeIeHHOH Gopme (MHPUHUTHBE) SBISICTCS
JacTuna to.

ITo cBoOEH CTPYKTYpE IIaroJibl AEIATCs Ha:

1. ITpocTslie, cocTosiKe TOIBKO U3 OJTHOTO KOPHSI:
to fire - cTpensiTh; 3aXKUTAThH
to order - mpuKa3bIBaTh
to read - unTath
to play - urpaTh

2. IlpousBoaHbBIE, COCTOSIIIUE U3 KOPHSA M mpedukca, u3 KOpHA U cypdukca wim U3 KOpHS,
npedukca u cypdukca:
to unpack - pacnakoBbIBaTh
to dismiss - yBOJIBHSTh, OTITYCKATh
to realize - mpencTaBusATH cede
to shorten - ykopauuBats (cs1)
to encounter - BcTpedars (Cs1), HaTAJIKUBATh (C5)
to regenerate - mepepoKAATHCSI, BOPOKIATHCS

3. CnoxHble, COCTOSIIIME W3 JIByX OCHOB (Yallle BCEro OCHOBBI CYIIECTBUTEIBHOIO WIIU
MPUJIAraTeIbHOTO U OCHOBBI IJ1arofia):
to broadcast (broad + cast) - mepenaBaTh 1o pajauo
to whitewash (white + wash) - 6enuTh

4. CocraBHBIC, COCTOSIIINE U3 IIIaroJIbHOM OCHOBBI M HAPEUHSI WITU IPEJIOTA:
to carry out - BBITIOJIHATH
to sit down - canuThcs

I1o 3HAYEHHIO TITIATOJIBI JACIISATCS Ha CMBICIIOBBIC U CITY)KCOHBIC.

1. CMBICTIOBBIE TJaroiibl MMEIOT CaMOCTOSITENTbHOE 3HA4YeHHE, BBIPAKAIOT JEHCTBHE WIIH
cocrosiure: Lomonosov as a poet and scientist played a great role in the formation of the Russian
literary language. Kak most u y4ensiii JIOMOHOCOB ChITpal OTPOMHYIO POJb B CO3/IaHUU PYCCKOTO
JUTEPATYPHOTO SI3BIKA.

2. CnyxeOHble THarojibl HE HMMEIOT CAMOCTOATEIBHOTO 3HAUEHUS W YHOTPEONsIoTCS Ui
o0Opa3oBaHMs CJIOXKHBIX (POPM IJIarojia WIM COCTABHOTO ckazyeMoro. OHH SIBISIOTCS CIPSTacMbIM
AJIIEMEHTOM CKa3yeMOoro U B €ro popMax BhIpa)KaeTcs U0, YUCIIO U BpeMsi. K HUM oTHocATCS:

1. I'maronbl-cBsA3kHM to be OBITH, t0 become CTaHOBHTHCS, t0 remain OCTaBaThCA, tO LErow
CTaHOBUTHCA, to get, to turn cTaHOBUTHCS, to 100k BBITTIAAETH, to keep coxpaHsAThCS.

Every man is the maker of his own fortune. Kaxap1ii uenoBek-TBOpeI] CBOEH CyIbOBI.

2. BcnomorarenpHbie rinarossl to be, to do, to have, to let, shall, will (should, would):

The kitchen was supplied with every convenience, and there was even a bath-room, a luxury
the Gerhardts had never enjoyed before. Ha kyxHe mmenuch Bce ynoOCTBa; ObUla Aake BaHHas
KOMHAaTa- POCKOIIb, Kako# ['epxapIThl HUKOT/IA JI0 CHX TTOp HEe 00JIa IalIH.

3. MopnanbHbIe THarosl can, may, must, ought, need: He that would eat the fruit must climb the
tree. KTo moOuT QpyKThHI, JOIKEH BIE3Th Ha JepeBo (UToObI copBath). (JItoOuiIs KaTtaThCA-1100U U
CaHOYKHU BO3UTH.)

Bce ¢dopmbl ri1arojia B aHIJIMHCKOM sI3bIKE JIEJIATCS HA JIMYHBIC U HEJTMIHBIC.

Jlnanbie GopMBI TIarona BBIPAKAIOT BpeMs, JUI0, YUCIO, HakIoOHeHHe. OHU BBITOIHSIOT B
npenioxkeHun (QyHkuuioo ckazyemoro. K smuyHbIM ¢dopmMam oTHOcATCS Bce (OpMBI BpeMeH
JEUCTBUTENHHOTO U CTPAATENILHOTO 3aj10Ta (M3bSIBUTEIHLHOTO U COCIIAraTeIbHOTO HAKIIOHEHHS ):
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As you leave the Kremlin by Spassky Gate you come out on the Red Square. Eciu Bbl BeIxoauTe u3
Kpemns mumo Criacckux BopoT, Bbl oka3bsiBaeTech Ha KpacHoil muiomanu.

Henwunbie Qopmbl Tnarona He pa3nmuyaroTcs o aunam u guciam. OHH HE MOTyT
CaMOCTOSITEIILHO BBITIOIHATH B MPEIIOKECHUN (DYHKIIMIO CKa3yeMOro, HO MOTYT BXOJIUTh B €r0 COCTaB.
K wemuuysbiM ¢opmaM oTHOcATCSA: MHQUHUTHB, Npuyactue M repyHnuil. Every step towards
eliminating nuclear weapons is in the interests of every nation. JlroOoW mar B HampaBJICHUHU
VHUYTOXKEHUS SJEPHOTO OPYXKUS CIIY)KUT HHTEpEecaM KaxJI0ro ToCy1apcTBa.

Jlnunblie GOPMBI TJIarojia B aHMIMKWCKOM SI3bIKE UMEIOT TPU HAKIIOHECHUS: M3bsIBUTEIbHOE (the
Indicative Mood), nosenurensHoe (the Imperative Mood) u cocnararensnoe (the Subjunctive Mood).

I['1arosabl B U3bSABUTEIHLHOM HAKJIOHEHHH BBIPAXKAIOT PeabHOE JICHCTBHE, TIEPENAOT (QaKThI:
His son goes to school. Ero cein yunurcs B mkoue.

She has written an interesting article. OHa Hancala HHTEPECHYIO CTaThIO.
A new building of the theatre was built in this street. Ha 3Toii ynuile mocTpousiu HOBOe 37]aHHE TeaTpa.

[aaroapl B MOBEJNTEIbHOM HAKJIOHEHHHM BBIPKAIOT IPHKa3aHHE, NTpPOChOy, COBET,
3arpelneHne, KOMaHmy:

"Don't buy them", warned our cautious driver. "He nokynaiite ux", - mpexynpeaus Hall OCTOPOKHBIN
modep.

Undertake not what you cannot perform but be careful to keep your promise. He 6eputecs 3a To, uTO
HE CMOJKETE BBITIOJIHHTH, HO CTapalTECh CACPKATh OOCIIaHHE.

[aaroapl B cocjaraTeJJbHOM HAKJIOHEHMH BBIPQXAIOT JICHCTBHE HE peallbHOE, a
xKenatenpHOe Wi npenanosiaraemoe: If there were no bad people, there would be no good lawyers.
Ecnu Ob1 He OBLIO IJIOXUX JIFOJCH, HE ObUIO OBl XOPOIIHUX aJBOKATOB.

Kak nuyHbIe, TaKk W HETUYHBIE (OPMBI TJarojia MMEIOT JBAa 3aJI0ra: JCUCTBUTEIbHBIA (the
Active Voice) u crpagatenbHbiii (the Passive Voice).

[aaroasl B JAeliCTBHTENBHOM 3aJI0r€ BBIPAKAIOT JCHCTBHE, KOTOPOE TPOM3BOIAUTCS
noanexamum: I inform you that I have carried out the mission. Coo0111ato0, 4TO s BHIIOTHUI 3a/IaHUE.

[aaroabl B cTpajaTe]bHOM 3aJI0re BBIPAXKAIOT JICHCTBHE, KOTOPOE HCIBITHIBACT Ha cede
nomiexaiiee: 1 was informed that the mission had been carried out. MHe cooOIIMIN, YTO 3aJaHUE
OBbLIO BBIMOIHEHO.

@opMBbI 1arojla MOTYT BBIpaKaTh OTHOIICHHE MEXIYy IEHCTBHEM M BpeMeHeM. B pycckom
SI3BIKE OBIBAFOT IJIATOJIBI COBEPIIEHHOT0 M HECOBEPIIEHHOT0 BUAA. [ 1arojibl COBepIIEHHOT0 BU/IA
0003HAYAIOT JIEHCTBUE, KOTOPOE 3aKOHUYECHO, U €CTh €r0 Pe3yJIbTar:

OH npouunTai 3Ty CTaTbIO0 C HHTEPECOM.

I'narosbl HecoBeplIeHHOT0 BHAA 0003HAYAIOT JEHCTBUE, yKa3bIBas HA €ro MOBTOPSIEMOCTD,
JUTATEIIPHOCTh, HE3aKOHUEHHOCTh: Buepa oH uuTam 3Ty crtathio ¢ mHTepecoM. (Ho oH mor m He
IIPOYUTATH €€).

Bun riarosia B pyccKoM sI3bIKE BBIpaXKaeTCs MO0 H3MEHEHHEM ero (hOpMBI, MO0 ¢ TTOMOIIBIO
cypdukcoB u mpucTtaBoK. BumoBbIE 3HAUYeHHs TIJ1arojla B AHIJIMMCKOM SI3BIKE BBIPAKAIOTCS
COUYETAaHHEM BCIIOMOTATEIHLHOTO TJIaroja ¢ MPUYACTHEM HACTOSIIETO WM IPOIISANIEIO BPEMEHHU
CMBICJIOBOTO TJIaroJia.

B aHrmiickoM SI3bIKE YETHIPE BHJIO-BPEMEHHBIX TPYIIIBI IJ1arojia: HeonpeeIeHHbIC BpeMeHa
(Indefinite Tenses), mpogomkennsie BpemeHa (Continuous Tenses), coBepuienHbie Bpemena (Perfect
Tenses), u coBepmieHHbIe TponobkeHHble BpemeHa (Perfect Continuous Tenses). B xaxkmoit
BpPEMEHHOM Trpymne Tpu BpeMeHu: Hacrosiee (Present), mpomenmee (Past), Oynymee (Future).

I'naroa “to be”
A: Are you from England?
B: No, we aren't. We're from China.
He's Tom and she's Helen. They are friends.

YT1BepxKaeHue Otpunanue Bomnpoc

Tonuas popma | Kparkas dopma Tonuas popma | Kparkas dopma Am I?
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Iam I'm I am not I'm not Are you?
You are You're You are not You aren't Is he?

He is He's He is not He isn't Is she?
She is She's She is not She isn't Is it?

Itis It's It is not It isn't Are we?
We are We're We are not We aren't Are you?
You are You're You are not You aren't Are they?
They are They're They are not They aren't

Kparkumu oTBeTaMy Ha3bIBAIOTCS OTBETHI HA BOIPOCHI, HAYMHAIOIINECS C TIaroiIbHOW GOPMBI
is /are; B KpaTKOM OTBETE COJIEpXKaHHUE BOIPOCa HE TIOBTOPSiETCs. YHoTpedsercs: Tonbko Yes mi No,
nanee JMYHOEC MECTOMMEHHE B MMCHHUTEIBHOM Majeke W riarojpHas ¢opma is (isn't) / are (aren't).
Hanpuwmep: Are you British? No, I'm not.

Yes, I am /we are. No, I'm not/we aren't.
Yes, he/she/it is. No, he/she/it isn't.
Yes, they are. No, they aren't.

WAS/WERE
Bob is eighty. He's old and weak.
Mary, his wife is seventy-nine. She's old too.
Fifty years ago they were young. Bob was strong. He wasn't weak. Mary was beautiful. She wasn't old.
B mpomenmem mpocrom BpemeHu (past simple) rmaronm "to be" ¢ TUYHBIMH MECTOMMEHHSMHU B
MMEHUTENILHOM TMajiexe uMeeT cienyromue hopmbl: was ais I, he, she, it u —were ans —we, you, they.
B Bompocaxwas/were cTaBsiTCs Iepe/l TMYHBIM MECTOMMEHHEM B MMeHuTeNnbHOM majexe (I, you, he n
T.1.) W cymectButensHbIM. Hanpumep: She was ill yesterday. -> Was she ill yesterday? Otpunanus
00pa3yrTCs IyTeM MOCTaHOBKH not mmociie was/were. Hammpumep: She was not ill yesterday. She wasn't
ill yesterday.

YTBepxkIACHUE Otpunanue Bomnpoc
[Tonnas hopma Kparkas hopma
[ was I was not I wasn’t Was 1?7
You were You were not You weren’t Were you?
He was He was not He wasn’t Was he?
She was She was not She wasn’t Was she?
It was It was not It wasn’t Was it?
We were We were not We weren’t Were we?
You were You were not You weren’t Were you?
They were They were not They weren’t Were they?

the garden.

OBOPOT THERE IS/THERE ARE
There is a sofa in the room. There are two pictures on the wall. There isn't a TV in the room.
What else is there in the room?
Msl ynotpebnsiem koHCTpykimio there is/there are, 4roObl ckas3aTh, 4TO KTO-TO HJIM YTO-TO
CYLIECTBYET WJIM HaXOAUTCS B ompeneneHHoM mecte. Kparkas gopma there is — there’s. There are e
umeeT kpatkoi ¢popmel. Hampumep: There is (There's) a sofa in the room. There are four children in

Bonpocurenshas ¢popma: Is there? Are there? Hampumep: Is there a restaurant in the town? Are
there any apples in the basket?
OtpunarensHas ¢popma: There isn’t .../There aren’t ... Hanpumep: There is not / isn't a man in
the room. There are not/aren't any cars in the street.
Kpatkue oTBerbl cTpositcss ¢ momomibio Yes, there is/are mmum No, there isn't / aren't.

Copep:xaHue BoIpoca He OBTOPSETCSI.
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Yes, there is. No, there isn't.
Yes, there are. No, there aren't.

Mg1 yniotpebisiem there is / there are, 4To0bI cka3aThb, 4TO YTO-TO CYIIECTBYET HJIM HAXOTUTCS B
ompeieICHHOM MecTe, it is / they are - korna yxe ynomunanu o6 stom. Hanpumep: There is a house in
the picture.

It is a big house. (Ho ne: It's a house in the picture.)
There are three books on the desk.
They are history books. (Ho ne: They are three books on the desk.)
Koncrpykuusi There was/There were
This is a modern town today.
There are a lot of tall buildings and shops. There are cars and there isn't much peace and quiet.
This is the same town fifty years ago.
There weren't any tall buildings. There were some old houses. There weren't many cars and there
wasn't much noise.

Konctpyxkmus There was/There were - ato There is / There are B popme past simple. There was
yIoTpeOIIsieTcsl ¢ CyIIeCTBUTEIBHBIMU B eJMHCTBeHHOM uncie. Hampumep: There was a post office in
the street thirty years ago. There were ynmorpeOisieTcsi ¢ CyIIECTBUTSIBHBIMU BO MHOKECTBEHHOM
gyucne. Hanpumep: There were a few houses in the street thirty years ago.

B Bompocax was/were craBsarcs niepen there. Hanpumep: Was there a post office in the street
thirty years ago? Were there any houses in the street thirty years ago?

OTtpunanus CTposTCS IyTeM MOCTaHOBKH nhot mocie was / were. Hanpumep: There was not /
wasn't a post office in the street thirty years ago. There were not / weren't any houses in the street thirty
years ago.

YTBepxkaeHue Otpunanue Bonpoc
[Tomuas popma Kpatkas popma
There was There was not There wasn't Was there?
There were There were not There weren't Were there?

Kpatkue oTBeThl cTposrcs ¢ nmoMoipio Yes unu No u there was/there were. Coaep:kanue Borpoca He
MIOBTOPSETCSL.

Was there a book on the desk? Yes, there was. No, there wasn't.

Were there any people in the shop? Yes, there were. No, there weren't.

I'narosx Have got

A bird has got a beak, a tail and wings.
Has she got long hair? No, she hasn't. She's got short hair.
What have they got? They've got roller blades. They haven't got skateboards.
She has got a headache.

Have (got) ucnonb3yercs:
a) 4TOOBI TTOKA3aTh, YTO YTO-TO MPUHAICKUT KoMy-To. Harmpumep: He's got a ball.
0) mpu OMMCaHWUHM JIOJIeH, )KUBOTHBIX WM npeameToB. Hampumep: She's got blue eyes.
B) B CIIEIYIONINX BhICKa3bIBaHUAX: I’ve got a headache. I’ve got a temperature. I’ve got a cough, I’ve
got a toothache, I’ve got a cold, I’ve got a problem.

YT1BepKIAcHUE OTtpunianue Bomnpoc
[Tonnas ¢popma Kpatkas ¢hopma | [lomnas popma Kpatkas ¢hopma Have I (got)?
I have (got) I've (got) I have not (got) I haven't (got) Have you (got)?
You have (got) You've (got) You have not (got) | You haven't (got) | Has he (got)?
He has (got) He's (got) He has not (got) He hasn't (got) Has she (got)?
She has (got) She's (got) She has not (got) She hasn't (got) Has it (got)?
It has (got) It's (got) It has not (got) It hasn't (got) Have we (got)?
We have (got) We've (got) We have not (got) | We haven't (got) Have you (got)?
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You have (got) You've (got) You have not (got) | You haven't (got) | Have they (got)?
They have (got) They've (got) They have not (got) | They haven't (got)
Had

Grandpa, did you have a TV when you were five?
No, I didn't. People didn't have TV's then. They had radios.

Have (had) B past simple umeet ¢popmy Had ans Bcex muir.

Bormpockl cTposTCsl ¢ MOMOIIBI0 BCOMOTareiabHoro riarona did, TM9HOrO MECTOMMEHUS B
MMEHHTEIILHOM Tajieke | riaronia - have. Hanpumep: Did you have many toys when you were a child?
Otpunanus crposites ¢ momorpio did not u have. Hampumep: 1 did not / didn't have many toys when I

was a child.

VYTBepxkenue Ortpuiianue Bomnpoc
[Tonmuas hopma Kpatkas popma
I had I did not have I didn't have Did I have?
You had You did not have You didn't have Did you have?
He had He did not have He didn't have Did he have?
She had She did not have She didn't have Did she have?
It had It did not have It didn't have Did it have?
We had We did not have We didn't have Did we have?
You had You did not have You didn't have Did you have?
They had They did not have | They didn't have Did they have?
Hmsa npuaararenbHoe. The Adjective
Karteropuu IIpuaararejbHOE B PyCCKOM IIpunarareabHoe B
SI3bIKE AHTJIHIICKOM SI3bIKE
Ymucio M3MEHSETCS HE U3MECHSCTCS
Pox W3MEHSETCS HE U3MEHSETCS
IManex WU3MECHSICTCS HE U3MEHSCTCS

OO0pa3oBaHue HMeH NpUJIaraTeJbHbIX

MMmena npuiaratenabHble ObIBalOT: MPOCThIE H MPOU3BOIHbIE
K mpocThIM MeHaM npuiIaraTeIbHbBIM OTHOCSATCS TIpHUJIaraTelibHble, He HMEIOIIIE B CBOEM COCTaBe
HH NPHUCTABOK, HU cydukco: small - vanenvkuii, long - onunnwiii, white - 6enviii.
K MNPOU3BOJAHBIM HMCHAM IMPUIAraTCJIbHBIM OTHOCATCA MNpuIararCJibHbIC, HMCIOIIUC B CBOCM
cocTtaBe cy(p¢uKchl UM NPUCTABKHU, UM OJHOBPEMEHHO U T€, U APYTHE.

CyddukcaibHoe 00pa3oBaHue HMEH NPUJIATaTeIbHbBIX

Cydduxc IIpumep IlepeBop
- ful useful moJIe3HbIi
doubtful COMHeEBAIOIIUICS
- less helpless 0ecnoMOIIHbI
useless 0ecrnoJie3HbIi
- ous famous U3BECTHBIN
dangerous ONACHBII
-al formal ¢hopmasbHbII
central LeHTPAJIbHBII
- able eatable CheTOOHBIH
capable CNOCOOHBIH
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IIpucTraBouHbIii c1ocod 00pa30BaHusi MMEH NPUJIATaTeIbHBIX

IIpucraBka IIpumep IlepeBon
un - uncooked HeBapeHbIi
unimaginable HEBOOOPa3UMBIii
in - incapable HeCIOCOOHbII
inhuman HeryMaHHbIii
il - illegal HeJIeraJIbHbIH
illiberal HeoOpa30BaHHBIH
im - impossible HEBO3MOKHbIH
impractical HeNPaKTHYHbIN
dis - dishonest 0ecuecTHBIH
disagreeble HeNpUATHBbII
ir - irregular HeNpaBUIbHBIA
irresponsible 0€30TBEeTCTBEHHBIH

Hexotopsie nMeHa npusarateibHbIe SBJISIOTCS COCTABHBIMHU M 00Pa3yIOTCs U3 IBYX CIIOB,
cocraBisitolux oHo nousarue: light-haired — ceetyioBonOCHI,
snow-white — O0eJIOCHEKHBIH.

Hpn.naraTeJIbele, OKaHuYHBawIuecsa Ha — ed u HAa - ing

-ed - ing
OnuchbIBalOT 4YyBCTBA H COCTOSIHUS OnuchIBalOT NpeaMeTsl, Bellld, 3aHATHS,
BbI3bIBAIOLIIME 3TH YYBCTBA
interested — uHTEpECyONIMIICS, 3aMHTEPECOBAHHBIM interesting - UHTEpECHBI
bored - ckyuaronmit boring - ckyuHbIl
surprised - y1MBIEHHBIN surprising - y1MBUTEIbHBIN

Crenenn CPpaBHCHUSA NPUWJIAraTeJbHbIX

AHrnmiickue npusaraTeabHble HE U3MEHSIOTCS HU 110 YUCIIaM, HU 110 pO/iaM, HO Y HUX €CTh (popMbI
cTelneHeil cpaBHeHMUl.
WMms npunaratesibHOE B aHIIIMHCKOM s3bIKEe UMeET TPH OpPMBI CTeTeHel cpaBHEHU:
- moJI0KUTeIbHAas cTeneHb cpaBHeHus (Positive Degree);
- cpaBHHMTeJbHAsA creneHb cpaBHeHus (Comparative Degree);
- IPeBOCXO0/IHAA cTenieHb cpaBHeHUs (Superlative Degree).

OcHoBHas (popmMa npuIIaraTeIbHOTO - MOJOXKHUTEIbHAS CTeneHb. DopMa CPaBHUTEIBHON 1
IPEBOCXOJIHON CTeneHel 00bIYHO 00pa3yeTcst OT (GOPMBI MOTOKUTETBHON CTENEHH OTHUM U3
CJIEIYIOIIUX CIIOCOOOB:

1. -er. -est
OnHOCTIOXKHBIE TIPHIIaraTeIbHbIe 00pPa3yIOT CPABHUTEIbHYIO CTeNeHb ITyTeM MPpUOaBICHUS K
(hopMe NpuiIaraTeIbHOrO B NMOJIOKUTEIbHOI cTeneHu cyddukca - er. [IpumepHo, Toxe camoe
MBI JIeJIa€M U B PYCCKOM SI3BIKE - J00aBisieM “‘e” (OO0JbIoi - 00JIbIIe, XOJIOIHBIHN - XOJIOTHEE).
IIpeBocxoaHas creneHb oOpa3yercs nmyTeM npubdasieHus cypduxca - est. ApTHUKIb the

oo0s3aTenen!!!
IlosioxkuTenbHas creneHb | CpaBHUTEJbHAs CTENEHb IIpeBocxoHast cTeneHb
cold - xonoaHeIi colder - xomonanee the coldest - cambIii X0JI0QHBIH
big - GonpImioi bigger - 6ombIie the biggest - campbIit 60bIIIOM
kind - 1o6perit kinder - no6pee the kindest - cambrif 10OpbIit

ITo aTOMy k€ crmoco0y 00pa3yroTCsi CTENIEHU CPaBHEHHUS IBYCIIOKHBIX MTPUIaraTeIbHbIX
OKAHYMBAKOIIUXCS Ha -y, -er, -Ow, -ble:

IHosoxxuTeILHAA CTENEHb ‘ CpaBHHTE/IbHAS CTENEHb ‘ IIpeBocxogHas cTeneHb
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the cleverest - camblii yMHBI#

cleverer - ymnee
easier - mpoue
abler - cmocooHee
busier - 00J1ee 3aHATOM

the casiest - camblii npocToii
the ablest - camMplii CIOCOOHDIN
the busiest - caMmbIii 3aHATOM

clever — ymHBII
easy - IpoCTOu
able - crtocoOHBIIM

busy - 3ansToN

[Tpu 0OpazoBaHuy CTETICHEH CPAaBHEHUS TOCPEICTBOM CYPPUKCOB — er U — est cOOII0Iat0TCs
cieaywoue npasuia opgorpadpuu:

Ecnu npunaratenpHOe 3aKkaHYMBaeTCs Ha HEMoe “e” , To Mpu MPUOaBJICHUH — er U — est
HeMoe “e” omycKaeTcs:
large — larger - the largest / 6onb110¥ — 60JBIIIE — CAaMBI OOJIBIION
brave — braver — the bravest / cMmenblif — cMenee — camblii cMeTbIi
Ecnu npunararenbHOE 3aKaHUMBAETCS HA COTJIACHYIO € NMPeAlIecCTBYIOIIHM KPATKUM IVIACHBIM
3BYKOM, TO B CPAaBHUTEIBLHOM U MIPEBOCXOJHOMN CTEIIEHU
KOHeYHasi corjiacHasi 0yKBa yBanBaeTcs:
big — bigger — biggest / 60mb1110i — GOJIBIIIE — CAMBIN OOJIBIION
hot — hotter — hottest / ropsiuuii — ropsiuee — caMblii ropauuit
thin — thinner — thinnest / TOHKHI — TOHBIIIE — CAMBII TOHKUN
Ecnu npunararenpHoe 3aKkaHYUBaeTCsl HA “y” ¢ peAlIecTBYIOIIe COrJIacHOM,
TO B CPABHUTEIBHOUN U MPEBOCXOJIHOM CTENEHU “y” mepexoauT B “i”:
busy — busier — busiest / 3ansTOii — 60J1ee 3aHATOI — caMbIii 3aHATOI
easy — easier — easiest / mpocToil — nmpoue — caMblii IPOCTOM
2. more, the most
BonbIIMHCTBO IBYCIIOKHBIX MPHIIAraTeNbHBIX U MPUIaraTelIbHbIX, COCTOSIIUX U3 TpeX U OoJee
CJIOrOB, 00Pa3yOT CPaBHUTEIBHYIO CTENIEHB ITPU MIOMOIITU CJIOBA MOre, a MPeBOCXOAHYI0 — IIPU
IIOMOIIM CJI0Ba Most.

OTH cI0Ba CTaBITCS nepca UMCHaMi NpujiaraTCJibHbIMU B MOJ0KUTEIbHON CTEIICHH:
IHosoxuTenbHas CpaBHuUTeIbHAS CTENEHD IIpeBocxogHas cTeneHb
cTeneHb
beautiful - kpacusbIi more beautiful - kpacusee the most beautiful - cambIi1 KpacuBbI
interesting — more interesting - the most interesting - cambIii HTHTEpeCHBII
HHTEePEeCHbIH HHTEPECHEE the most important - camblil BaXXHBI
important - BaxHbIi more important - BaxHee
Oco0bie popmbl

IIpeBocxogHas cTeNneHb

the best - cambIi1 JTy4inii

the worst - cambIil TI10X0M

the least - cambIii MaJeHbKHI, MEHBIIIE
BCETo

the most - 6obI1IE BCETO

the farthest/furthest - camo1it JanpHui

the oldest/eldest - camblii cTapblil

CpaBHUTeJIbHAS CTENEHb
better - yuie
worse - Xyxe
less - MeHbIIIE
more - OOJIbIIIE
farther/further - naneme
older/elder - crapuie

IMono:xuTEIbHAA CTENEHD
good - xopommit
bad - noxoi
little - mamenbKUi
much/many - MHOTO
far - manekuii/maneko
old - crapsrit

3. less. the least

JInst BeIpaXKeHUsI MeHbIIeH UM caMOil HU3KOM CTeleHM KauyecTBa MpeaMeTa 1o CPAaBHEHUIO C

JPYTUMH NIpeIMETaMHU yIIOTPEOIISIOTCS COOTBETCTBYIOIIME CIOBA less — MeHee

u the least — HaumeHee, KOTOpbIE CTAaBATCA Mepe]l MpuiiarareIbHbIMU B (hOpMe MOJI0KUTETHHON
CTETEeHH.

IIpeBocxoaHasA CTeNEeHb
the least beautiful — campiit
HEKPACHUBBIN

CpaBHUTeIbHASI CTeNEHb
less beautiful - menee
KpaCHBBIN
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important - BaXHbIN

less interesting — meHee

the least interesting — camplii

MHTEPECHBIN HEHUHTEPECHBIN
less important - MeHee the least important — camplii
Ba)KHBIN HEBaXHBIN

Jlpyrue cpexcrBa cpaBHeHHs ABYX NPeIMeTOB WJIM JIUIL

Koncrpykuus KommenTapmnii Ilpumepnl
As...as (TakoH :Ke, TaK JJis1 cpaBHeHus1 ABYX He is as a strong as a lion
Ke) 00beKTOB OJIHHAKOBOI'0 OH TakoM *e CUJIbHBIN, KaK JIEB.

KayecTBa

She is as clever as an owl.
Oma Takas ke yMHasi, Kak COBa.

Not so...as (He Takoii,
KaK)

B OTpHUIATEC/IbHBIX
NMPEeAJ0KCHUAX

He is not so strong as a lion.
OH He TaKkOM CHJIBHBIM, KaK JICB.

She is not so clever as an owl.
Omna He Takas yMHasi, KaK COBa.

NOKa3bIBaeT 3aBUCHUMOCTD
OHOTIO JeHCTBHUSA OT
APYroro

The...the (¢ 1Byms
CPaBHHUTEJIbHBIMH
CTeNeHsIMM)

The more we are together the

MBI IIPOBOJIUM BMECTE, TEM
CYACTIMBEE MBI CTAHOBHMCH.
The more I learn this rule the less I
understand it.

Uem OoJIbIIe s yay 3TO MPABUIIO, TEM
MEHBIIIE 51 €r0 MOHUMAIO.

Oco0ble 3aMmeyaHusi 00 ynoTpedieHUH CPABHUTEIbHBIX U IPEBOCXOAHBIX CTeneHel HMeH
NpHJIaraTeJbHbIX:

o CpaBHHTENbHAS CTEIICHh MOKET OBITh yCHIIEHA YIOTpEeOJICHNEM Tepel Hell CIIOB CO
3HAYCHHUEM «T0Pa3/10, SHAYUTETbHO»:
His new book is much more interesting than previous one. Eco nosas knuza copazoo bonee
uHmepecHasl, yem npeovbioyuasl.
This table is more comfortable than that one. 9mom cmon 6onee yoobuwiti uvem mom.
. [Tocne coro30B than u as UCTIONB3YIOTCS JIMOO JIMYHOE MECTOUMEHUE B UMEHUTEIHHOM
naJieXke C TIIarojoM, MO0 JINYHOE MECTOMMEHHE B OOBEKTHOM TafIekKe:
I can run as fast as him (as he can). 4 woey becams max srce 6vicmpo, kax om.

YucaureabHnoe. The numeral

[lepen coTHSIMU, ThICIYAMH, MUJLUIMOHAMM 0053aTEILHO HA3bIBATh UX KOTUYECTBO, 1aXKe €CITU
BCEro OJ{HA COTHS WJIM OJHA ThICAYA:
126 — one hundred twenty six
1139 — one thousand one hundred and thirty nine
B cocraBe YMCIMTENBHBIX — COTHHU, THICSYM U MUJUTHOHBI HE UMEIOT OKOHYaHHUSI MHOYKECTBEHHOTO
gucia: two hundred — 200, three thousand — 3000, u T.1.

HO: oxoHuaHHe MHOKECTBEHHOT0 yncia gobasnsercs hundred, thousand, million, korma onu
BBIPAXKAIOT HEOIPEICIICHHOE KOJIMYECTBO COTEH, THICSY, MHJUTHOHOB. B 3TOM citydae mocie HuX
yIOTpeOIsieTcs CYIIECTBUTENBHOE ¢ IpeasoroM “of”:
hundreds of children — cotHu nereit
thousands of birds- Teicsun nTuI
millions of insects — MUITHOHBI HACEKOMBIX

Hauwnnas ¢ 21, yucnurenbHbie 00pa3yroTCs Tak K€ Kak B PYCCKOM SI3bIKE:
20+1=21 (twenty + one = twenty one)
60+7=67 (sixty + seven = sixty seven) u T.1.
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Kak uyurarh aaTnl

1043 ten forty-three
1956 nineteen fifty-six
1601 sixteen o one
2003 two thousand three
B 2003 rony in two thousand three
1 ceHTsI0psi the first of September
23 ¢eBpans the twenty-third of February

JAPOBHBIE UUCJIMTEJIBHBIE (FRACTIONAL NUMERALS)

B mpocteix apobsix (Common Fractions) YuciuTenb BBIpaXAeTCs KOJIMYECTBEHHBIM
YHCIIUTEIBHBIM, & 3HAMEHATEIb TIOPSIKOBBIM:

1/7- one seventh ogna cenpmas

[lpy 4YTeHWUM MNPOCTBHIX POOEH, €CIAM YUCIUTENh MX OOJIbIIC CIUHMIBI, K 3HAMEHATEIIO
prOaBIIAETCS OKOHYaHHE MHOKECTBEHHOTO YHCIIa -S:
2/4 - two fourths - 1Be yeTBEpTHIX
2/3 -two thirds - 1Be TpeTbHUX
3 1/5 - three and one fifth - Tpu nenbix u ogHa nATas
1/2 - one second, a second, one half, a half - oqna BTOpas, monosuna
1/4 -one fourth, a fourth, one quarter, a quarter - oHa yeTBepTasi, YETBEPThH

B necstuunbix npo6sx (Decimal Fractions) memnoe unciio oTaemnsieTcss TOUKOM, U Kaxaas mudpa
yuTaercs otaenbHo. Hynbs untaercs nought [no:t] (8 CLLA - zero ['zierou]).
4.25 four point twenty-five; four point two five
0.43 nought point forty-three; nought point four three

Cy1iecTBUTENbHBIE, CIASAYIOMKE 32 IpO0bI0, UMEIOT (POPMY €IMHCTBEHHOTO YHUCIa, U Tepel
HUMU TPU YTEHUU CTaBUTCS nmpeasor -of:
2/3 metre- two thirds of a metre
JIBE TPEThUX METpa
0.05 ton - nought point nought five of a ton
HOJIb IENbIX MATh COTHIX TOHHBI

CymiecTBUTEIbHBIC, CISAYIONIUE 32 CMENIAHHBIM YHCIOM, HMEIOT (OPMY MHOXKECTBEHHOTO
qrcia ¥ yuTaroTcs 6e3 nmpeasnora of:
35 1 /9 tons -thirty-five and one ninth tons
14.65 metres -one four (unu fourteen) point six five (unu sixty-five) metres

B o06o3naueHnsx HoMepoB TeneOHOB Kakias IMQpa YUTAETCS OTACIBHO, HYJIb 3J1ECh
guTtaercs [ou]:
224-58-06 ['tu:'tu:'fo:'faiv'eit'ou'siks]

34



TEMA 2. Yueono-nosnasamenvhasn cipepa oouienusn (A u moe oopazosanue)

Temamuka oowenus:

1. Breiciee o6pa3oBanue B Poccuu u 3a pydexom.

2. Moii By3.

3. CtyneHyeckas >Ku3Hb.
Ilpoonemamuxa oowenusn:

1. YpoBHH BbIcIIET0 00pa3oBaHuUs.

2. YpasbCKHil TOCYJapCTBEHHBIN TOPHBIA YHUBEPCUTET.

3. YuebOHas u HayyHast paboTa CTYACHTOB.

4. KynbpTypHasi U CIOPTUBHAS KU3Hb CTYJCHTOB.

2.1 3anomuume cnoea u 8vlparxcenus, He0OXooumbvle 0J11 0C60CHU mem Kypca:
The Ural State Mining University

Mining University — ['opHbIIl YHUBEPCUTET;
higher educational institution - Briciice
yueOHOE 3aBE/ICHUE;

to provide - 31. [IpenocraBisTs;

full-time education - ounoe oOpa3oBaHnue;
extramural education - 3a0uHoe 00pa3oBaHuE;
to award — Harpax/aarth;

post-graduate courses — acCliupaHTypa;

scientific research centre - neHTp HayyHBIX
HCCIICIOBaHUIA;

master of science - kKaHUaT HayK;
capable — crtocoOHBII;

to take part in - npyHMMaTh yyacTue;
graduate — BBIIyCKHUK;

to dedicate — mocBsIIaTh;

to carry out scientific work - BIIOTHATE

HAy4YHYIO paboTy;

Faculty of Mining Technology - ropno —
TEXHOJIOTUYECKUH;

Faculty of Engineering and Economics -
MH)KEHEPHO-3KOHOMHUYECKUH;

Institute of World Economics — UucTutyT
MHUPOBOH 3KOHOMUKH;

Faculty of Mining Mechanics - ropHo-
MEXaHUYECKU;

Faculty of Civil Protection — rpaxxnanckoit
3aIUTHI;

Faculty of City Economy — roposckoro
XO035ICTBA;

Faculty of Geology & Geophysics — reonoruu u
reo(pU3HKH;

Faculty of extramural education — 3a04HbIif;
department — xadenpa;

dean — gekaH;

to train specialists in - TOTOBUTb CLIEIUATKCTOB;
to consist of - cocTosTh u3;

preparatory — MoArOTOBUTENbHBIN;

additional — nonoNHUTEIBHEII;

to offer — mpennarats;

to house - pazmemars /cs/;
building — 31anue;

Rector’s office — pexTopar;
Dean’s office — nexanar;
department — kadenpa;
library — Oubnuorexa;
reading hall - unTaneHeI 3a11;
assembly hall - akToBbIi1 3a1;
layout - pacnonoxenue, 1iaH;
administrative offices aMUHUCTPaTUBHBIE
OTJEIIbI;

computation centre - BBIYMCIUTEIbHBIA LIEHTP;
canteen — CTOJIOBas;

to have meals — nuraThbcH;

hostel — o0mexurue;

to go in for sports - 3aHMMaTbCA CIIOPTOM;
wrestling — Gopr0a;

weight lifting - Tsoxenas aTiietuka;

skiing - kaTaHue Ha JIbIKaX;

skating - xaTaHue Ha KOHbKaX;

chess — maxmarsr;

academic work - yueOHBIN TIpoIIecc;
academic year - yueOHBII TO/;

to consist of - cocTosTh U3;

bachelor's degree - crenens OakanaBpa;

general geology - o6m1as reosorus;
foreign language - HHOCTpaHHBI S3BIK;
to operate a computer - pabotaTh Ha
KOMITBIOTEPE;
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course of studies - kypc oOyueHus; to take a test (an exam) - ciaBaTh 3auerT,

to last - 1uTHCH; 9K3aMCH;

term - cemectp; to pass a test (an exam) - c1aTh 3a4eT, YK3aMEH;
to attend lectures and classes - nmocemnatb to fail a test (an exam) - He caTh 3a4er,
JIEKIIVY U 3aHATHUS; 9K3aMEH;

period - napa, 2 — X 4acoBO€ 3aHSATHE; to fail in chemistry - He cnaTs xumuto;

break - nepepbis; holidays, vacations - KaHHKYJIbI;

subject - npeamer; to present graduation paper - npeacTaBisiTh
descriptive geometry - HauepTarenbHas JTUTITIOMHBIC PaOOTHI;

Tr€OMETpHS; for approval - k 3amnurTe;

The Faculty of Mining Technology trains specialists in: mine surveying - MapKuienaepckas
chemka; underground mining of mineral deposits - moa3zeMHast pazpaboTka MECTOPOXKICHUM MOJIE3HBIX
uckomaembix; mine and underground construction - maxTHOE M MOJ3€MHOE CTPOUTEIBLCTBO; surface
mining (open-cut mining ) - OTKpbITbIE TOpHBIE paboThl; physical processes of mining, oil and gas
production - ¢u3Hyeckre mporecchl TOPHOTO W He(dTErasoBOoro MpPOHW3BOJACTBA; placer mining -
pa3paboTKa POCCHITHBIX MECTOPOKIACHUN; town cadastre - TOpOJICKON KajacTp.

The Institute of World Economics trains specialists in: land improvement, recultivation and
soil protection - MenMopalys, peKyJIbTUBALIMS U OXpaHa 3eMellb; engineer protection of environment in
mining - HHKEHEPHAasl 3alUTa OKPYXAIOIEeH cpeasl B TOPHOM Jiene; computer systems of information
processing and control - aBTOMaTU3UPOBAHHBIE CUCTEMBI 00paOOTKM MHGOPMALMK U YIIPABJICHUS,
economics and management at mining enterprises - dKOHOMHKA W YyIpaBJIEHUE Ha TPEATNPHUATHIX
TOPHO# MPOMBIIIUICHHOCTH.

The Faculty of Mining Mechanics trains specialists in: electromechanical equipment of
mining enterprises - 3JeKTpoMeXxaHHMYecKoe o0OpyHoBaHUE TOPHBIX NpeanpusTuii; designing &
production of mining, oil and gas machinery - KOHCTpyWpOBaHWE W TPOHM3BOJCTBO TOPHBIX M
HedTerazonpoMbIcioBbiX MamuH; technological and service systems of exploitation and maintenance
of machines and equipment - TEXHOJIOrMYECKHE U CEPBUCHBIE CHCTEMBI SKCIUIyaTallUd M PEMOHTA
MalMH u ob6opynoBanus; motorcars and self-propelled mining equipment - aBTOMOOWINM U
caMOXOJIHO€ TOpHOE 00opynoBanue; electric drive and automation or industrial units and technological
complexes - SJIEKTONPUBOJ U AaBTOMAaTHKAa IPOMBIIUIEHHBIX YCTAHOBOK M TEXHOJIOTHYECKUX
KoMIUIeKcoB; automation of technological processes and industries - aBToMaTu3aIus TEXHOIOTUYECKUX
MIPOLIECCOB U MPOU3BOJICTB; mineral dressing - oOoraieHue monxe3HbIX HCKOMAaeMBbIX.

The Faculty of Geology & Geophysics trains specialists in: geophysical methods of
prospecting and exploring mineral deposits - reoduznueckue MeT OJbl TOMCKOB U Pa3BEIKH
MECTOPOXKJCHUI TOJEe3HbIX HCKomaeMblX; according to some specializations: geoinformatics —
reonddopmaruka; applied geophysics - mpuknagHas reopusuka; structural geophysics - CTpykTypHas
reousmka; geological surveying and exploration or mineral deposits - reojormdeckas ChbeMKa H
noucku MIIU; geology and mineral exploration - reomorust u passeaka MIIU; prospecting and
exploration or underground waters and engineering - geological prospecting - MOUCKH U pa3BeKa
MOA3EMHBIX BOJI M HWHXKEHEpHO-TeoJornyeckue wu3bickanus; applied geochemistry, petrology and
mineralogy - npuKiaaHas FreOXUMHUs, TeTpo Jorus 1 MuHepasorus; drilling technology - TexHonorus u
TexHuKa pas3seaku MIIN.

2.2 Iloo2comosvme ycmublii pacckasz no meme Ha 0CHO8e NPEOIOHCEHHO20:

This text is dedicated to the history of the Ural State Mining University formerly called the
Sverdlovsk Mining Institute. It was founded in 1917. It is the oldest higher technical educational
institution in the Urals. In 1920 the Mining Institute became a faculty of the Ural State University and
in 1925 of the Ural Polytechnical Institute. In 1930 this faculty was reorganized into the Mining
Institute. The Institute was named after V.V. Vakhrushev the USSR Coal Industry Minister in 1947. It
was awarded the Order of the Red Banner of Labour in 1967.
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In 1993 the Sverdlovsk Mining Institute was reorganized into The Ural State Academy of
Wining and Geology. In 2004 The Ural State Academy of Mining and Geology was reorganized into
The Ural State Mining University. The University provides full-time and extramural education in
many specialities. There are post graduate courses at the University as well.

The University is an important scientific research center. Many doctors and masters of Science
teach and carry out scientific work at the University. Capable students take part in research projects.
The graduates of the University work all over the country.

There are six faculties at the Ural State Mining University: Faculty of Mining Technology;
Faculty of Mining Mechanics; Faculty of Geology & Geophysics; Faculty of Civil Protection; Faculty
of City Economy; Faculty of Extramural Education; and The Institute of World Economics.

Besides there is a Preparatory faculty where young people get special training before taking
entrance exams. The Faculty of Additional Education offers an opportunity to get the second higher
education.

Each faculty trains mining engineers in different specialities.

There are many specialities at the Faculty of Extramural Education where students have to
combine work with studies. Very often the Ural State Mining University organizes training specialists
in new modern specialities.

Faculties consist of Departments. Each faculty is headed by the Dean. The head of the
Academy is the Rector.

The University is housed in four buildings. Building, One houses - the Rector's office, the
Deans’ offices, number of administrative offices, Faculty of City Economy, the Faculty or Mining
Mechanics with its numerous departments and laboratories (labs).

Building Two houses the Faculty of Mining Technology, Faculty of Civil Protection, the
Deans’ offices, many departments, labs and the computation centre.

Building Three houses the Faculty of Geology & of Geophysics, the Faculty of Extramural
Education, the Dean's offices, many departments and labs. The Ural Geological Museum, the Museum
of the History of the Ural State Mining University and some administrative offices are also housed in
this building.

Building Four houses The Institute of World Economics, the Dean's office, departments and
labs, the library, reading halls, the Assembly hail, the students cultural centre and a large canteen
where students can have their meals.

The library and the reading halls provide students with all kinds of reading: textbooks,
reference books / cipaBounuku/ dictionaries, magazines and fiction/ XymoskecTBeHHas TUTEpATypa/.

Besides not far from the University there are four five-storied buildings of the student hostel,
where most students live. Near the hostels there is a House of Sports. There students can go in for-
different kinds of sports: chess, badminton, table tennis, boxing, wrestling, weight lifting, basketball,
volleyball, handball.

The Ural State Mining University offers students three different programs of higher education
such as: Bachelors, Diplomate Engineers and Magisters.

The course of studies for a bachelor's degree lasts four years. The academic year begins in
September and ends in June. It consists of two terms - September to January and February to June.
Students attend lectures and practical classes. As a rule, there are three or four periods of lectures and
Classes a day with 20 minutes break between them.

During their first two years students take the following subjects: higher mathematics, physics,
chemistry, theoretical air-mechanics, descriptive geometry, general geology, mineralogy, geodesy,
history, a foreign language (English, French or German). Besides all the students learn to operate a
computer.

Students take their tests and exams at the end of each term. After exams students have their
holidays or vacations. At the end of the academic year the students of the academy have practical work
at mines, mineral dressing plants, geological & geophysical parties. At the end of the final year
students present their graduation papers for approval. After getting the Bachelor's degree the graduates
have a possibility to continue their education. They can enter a Diplomate Engineer's course or studies
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which lasts one academic year or the graduates can take a two-year program of Magister's degree.
After defending final papers these graduates can enter the post-graduate courses.

2.3 Cucmemamu3zayus cpammamuiecKozo Mamepuaia:
1. O6pa3zoBaHue BUIOBPEMEHHBIX ()OPM TIIaroyia B aKTUBHOM 3aJI0Te.

O0Opa3oBaHue BUI0OBpPeMEeHHBbIX (pOPM I/1aro/1a B AKTHBHOM 3aJ10re

Present Simple ynoTpeGsieTcs 11l BRIpaXKEHUS:

1. IOCTOSSHHBIX COCTOSHUM,

2. MOBTOPSIOLIUXCS U MOBCEIHEBHBIX NEHCTBUI (Y4acTO CO CIEAYIOIMMHU HapeuusMu: always,
never, usually u 1.1.). Mr Gibson is a businessman. He lives in New York, (moctossHHOE COCTOSTHHE)
He usually starts work at 9 am. (moBcegneBHoe nerictBue) He often stays at the office until late in the
evening, (MOBCEHEBHOE JICHCTBHE)

3. HENIPENOXKHBIX UCTUH U 3aKOHOB Mpupoabl, The moon moves round the earth.

4. neicTBUi, MPOUCXOAANIMX MO MpOrpaMMe WM IO PACIUCAHHUIO (IBMKEHHE IOE3/I0B,
aBTOOYyCOB U T.11.). The bus leaves in ten minutes.

Mapkepamu present simple sBisirorcsi: usually, always u T.11., every day / week / month / year u
T.4., on Mondays I Tuesdays u T.1., in the morning / afternoon / evening, at night / the weekend u T.1.

Present Continuous ynorpe0sieTcst 11 BbIpaXKCHUS:

1. geiicTBuii, mpoucxoAsmux B MOMeHT peur He is reading a book right now.

2. BpEMEHHBIX JEUCTBUMN, IPOUCXOASIIUX B HACTOSIIUN IEPUOJ BPEMEHH, HO HE 0053aTEIbHO B
MomeHT peun She is practising for a concert these days. (B manHblii MOMeHT oHa He urpaer. OHa
OTJIbIXAET.)

3. nelcTBUN, MPOUCXOAAIIUX CIUIIKOM YacTO U MO MOBOAY KOTOPBIX MBI XOTHM BBICKA3aTh
pasapakeHue WM KpUTHKY (00biuHO co cimoBoM "always") "You're always interrupting
me!" (pa3apakeHue)

4. neiicTBuM, 3apaHee 3alUIaHUPOBaHHBIX Ha Oyaymee. He is flying to Milan in an hour. (3to
3arIaHUPOBAHO. )

Mapkepamu present continuous sSBIISIFOTCS: now, at the moment, these days, at present, always,
tonight, still u T.x1.

Bo Bpemenax rpynnsl Continuous 00bIYHO He YNOTPeOJISIFOTCS TJ1arobl:

1. BeIpaxkaroriye BOCIpUATHS, ollylieHus (see, hear, feel, taste, smell), Hanmpumep: This cake
tastes delicious. (Ho ne: This cake is tasting delicious)

2. BBIpaXKAIOIIME MBICTUTENbHYIO AesTenbHOCTh [know, think, remember, forget, recognize(ze),
believe, understand, notice, realise(ze), seem, sound u ap.],

Hanpuwmep: I don't know his name.

3. BeIpaxaromue sMmoruu, xxenanus (love, prefer, like, hate, dislike, want u np.), Hanpumep:
Shirley loves jazz music.

4. include, matter, need, belong, cost, mean, own, appear, have (korma BbIpaxkaeT
npuHaanexxHocts) U T.14. Hanpumep: That jacket costs a tot of money. (Ho ne: That jacket is costing a
lot of money.)

Present perfect ynotpe6isieTcst Ui BEIpaKeHUS:

1. neicTBUii, KOTOpBIE ITPOU3OILIM B IIPOILIOM B HeonpeaeneHHoe BpeMs. KoHkpeTHOe Bpems
JeWCTBUS He BaXKHO, BaKeH pe3ynbTaT, Kim has bought a new mobile phone. (Korga ona ero kynuma?
Mpl 3TO HE YTOYHSIEM, MOCKOJIBKY 3TO HE BaXKHO. BaKHOro, 4To y Hee eCTh HOBBIM MOOWIBHBIN
TenedoH.)

2. nefcTBUM, KOTOpPbIE HAYAJIMCh B IIPOIJIOM U BCE €lle MPOoJ0DKaloTes B HacTosAmem, We has
been a car salesman since /990. (On cran nponasnom aBToMoOmield B 1990 rogy u 10 cux mop um
SIBJISIETCSI.)

3. IeHCTBHI, KOTOPBIE 3aBEPIIMIINCH COBCEM HEIaBHO U UX Pe3yJIbTaThl BCE €Ile OLIYIIAI0TCS B
HacrosimeM. They have done their shopping. (Mbl BuauM, 9TO OHH TOJBKO YTO CHAENIATH TOKYIIKH,
MOCKOJIBKY OHU BBIXOJISIT U3 CyNIEpMapKeTa C MOJIHOM TEIekKKOMH. )
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4. Present perfect simple ymotpe6:siercst Takxke co cnoBamu "today", "this morning / afternoon”
U T.J., Korja 0003HauYeHHOE UMHU BpeMsi B MOMEHT peuu eme He uctekino. He has made ten photos this
morning. (Ceifuac yTpo. YKa3aHHOE BpeMsI HEe UCTEKJIO.)

K mapkepam present perfect otHocsites: for, since, already, just, always, recently, ever, how
long, yet, lately, never, so far, today, this morning/ afternoon / week / month / year u T.11.

Present perfect continuous yrnorpe6isercs 171 BRIpaKCHHUS:

1. nmeiicTBUii, KOTOpPBIE HAYAJIKCh B MPOLUIOM M IMPOJOJIKAIOTCS B Hacrosimiee Bpems He has
been painting the house for three days. (OH Hayan KpacuTh OM TpU JAHS Ha3aJ M KPACHT €ro JI0 CHX
mnop.)

2. NEUCTBHIA, KOTOPBIC 3aBEPIIMIINCH HEIABHO M UX PE3YJIbTaThl 3aMETHBI (OUYEBUIHBI) ceiyac.
They're tired. They have been painting the garage door all morning. (OHM TOJIBKO YTO 3aKOHYHIU
Kpacuth. Pe3ynbraT mx neiicTBuil oueBuIeH. Kpacka Ha JBepsx eile He BBICOXJIA, JIIOAM BBITJISIAT
YCTaJIBIMH. )

[Ipumeuanue.

1. C rnaronamu, He nMeronmmMu Gopm rpymmsl Continuous, BMecTo present perfect continuous
ynotpebnsercs present perfect simple. Hampumep: I’ve known Sharon since we were at school
together. (A ue: I’ve been knowing Sharon since we were at school together.)

2. C rnaronamu live, feel u work MoxxHO ymoTpebnate kak present perfect continuous, Tak u
present perfect simple, mpu 3TOM CMBICIT IPEIIOKCHHSI IIOYTH HE U3MEHSIETCS.

Hanpumep: He has been living/has lived here since 1994.

K mapkepam present perfect continuous otHocsites: for. since. all morning/afternoon/week/day

u T.1., how long (B Bompocax).

Boinonnume ynpasicnenusn Ha 3aKpeniieHue Mamepuaia:
1. Put the verbs in brackets into the present simple or the present continuous.
1 A: Do you know (you/know) that man over there?

B: Actually, I do. He's Muriel's husband.
2 A: Are you doing anything tomorrow evening?
B: Yes. I ... (see) Jack at nine o'clock.
3 A:1... (see) you're feeling better.
B: Yes, I am, thank you.
4 A: What's that noise?
B: The people next door ... (have) a party.
5 A: Graham ... (have) a new computer.
B: I know. I've already seen it.
6 A: This dress .... (not/fit) me any more.
B: Why don't you buy a new one?
7 A: Your perfume ... (smell) nice. What is it?
B: It's a new perfume called Sunshine.
8 A: What is Jane doing?
B: She ... (smell) the flowers in the garden.
9 A: What ... (you/look) at?
B: Some photos I took during my holidays. They aren't very good, though.
10 A:You ... (look) very pretty today.
B: Thank you. I've just had my hair cut.
11 A:1... (think) we're being followed.
B: Don't be silly! It's just your imagination.
12 A: Is anything wrong?
B: No. I ... (just/think) about the party tonight.
13 A: This fabric ... (feel) like silk.
B: It is silk, and it was very expensive.

14 A: What are you doing?
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B: I ... (feel) the radiator to see if it's getting warm.
15 A: She ... (be) generous, isn't she?
B: Yes, she has never been a mean person.
16 A: He ... (be) very quiet today, isn't he?
B: Yes, I think he has some problems.
17 A: Would you like some cherries?
B: Yes, please. I ... (love) cherries. They're my favourite fruit.
18 A:I'm sorry, but I ... (not understand) what you mean.
B: Shall I explain it again?
19 A: The children are making lots of noise today.
B: I know, but they ... (have) fun.
20 A: This cake ... (taste) awful.
B: I think I forgot to put the sugar in it!

2. Fill in the gaps with recently, how long, yet, for, always, ever, already, since, so far or just.
Sometimes more than one answer is possible.
1 A: Has Tom finished his exams ...yet...?
: No. He finishes them next Thursday.
: ... has Janet been working at the hospital?
: She has been working there ... she left school.
: How are you finding your new job?
: Great. I haven't had any problems ... .
: Is John at home, please?
: No, I'm afraid he's ... gone out.
: Have you been waiting long?
: Yes, I've been here ... two hours.
: Has Martin ... been to Spain?
: No. I don't think so.
: Have you spoken to Matthew ... ?
: Yes. I phoned him last night.
: Can you do the washing-up for me, please?
: Don't worry. Mike has ... done it.
: Lucy has ... been musical, hasn't she?
: Yes, she started playing the piano when she was five years old.
: Shall we go to that new restaurant tonight?
: Yes. [ have ... been there. It's really nice.
: Your dog's been barking ... three hours!
: ’'m sorry. I'll take him inside.
: Have you finished reading that bodk yet?
: No. I've ... started it.

2

3

10

11

12
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3. Put the verbs in brackets into the present perfect or continuous, using short forms where
appropriate.
1 A: How long ...have you known... (you/know) Alison?

B: We ... (be) friends since we were children.
2 A: Who ... (use) the car?
B: I was. Is there a problem?
3 A: What are Andrew and David doing?
B: They ... (work) in the garden for three hours.
4 A: Why is Sally upset?
B: She ... (lose) her bag.
5 A:1... (always/believe) that exercise is good for you.
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: Of course, it's good to keep fit.

: Emily ... (teach) maths since she left university.
: Yes, and she's a very good teacher, too.

: Fred ... (open) a new shop.

: Really? Where is it?

: This pie is delicious.

: Isit? I ... (not/taste) it yet.

: Have you found your umbrella yet?

: No, I ... (look) for it for an hour now.

: You look exhausted.

: Well, I ... (clean) the windows since 8 o'clock this morning.
: Can | have some more lemonade, please?

: Sorry, your brother ... (just/drink) it all.

: Have you got new neighbours?

: Yes, they ... (just/move) to the area.

10

11

12

Ne)
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4. Put the verbs in brackets into the present perfect or the present perfect continuous.
Dear Connie,
I hope you are enjoying yourself at university. I'm sure you 1)...'ve been studying... (study) hard.
Everything is fine here at home. Billly 2) ... (just/receive) his school report. It was bad, as usual. He
3) ... (decide) to leave school next year and find a job. Fiona 4) ... (go) to the gym every day for the
past two weeks. She 5) ... (try) to get in shape for the summer. She 6) ... (already/plan) her holiday in
the sun. Your father 7) ... (sell) the old car and he 8) ... (buy) a new one. It's lovely — much nicer
than the old one.
Anyway, write soon.
Love, Mum

5. Fill in the gaps with have/has been (to) or have/has gone (to).
Jack: Hi, Jill. Where's Paul?
Jill:  Oh, he 1) ...has gone to... London for a few days.
Jack: Really! I2) ... London recently. I came back yesterday. 3) ... you ... there?
Jill:  No, I haven't. Paul 4) ... twice before, though. Where's Sarah?
Jack: She5) ... Spain for two weeks with her parents. They 6) ... there to visit some friends.
Jill:  When is she coming back?
Jack: They'll all be back next weekend.

6. Choose the correct answer.

1 'What time does the train leave?"
'T think it ..4... at 2 o'clock.’
A leaves
B has been leaving
C has left

2 'Where are Tom and Pauline?'
They ... e supermarket.’
A have just gone
B have been going
C go

3 What is Jill doing these days?'
She ... for a job for six months.'
A is looking
B has been looking
C looks
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Is Mandy watching TV?'

No. She ... her homework right now.'
A is always doing

B is doing

C does

'Have you been for a walk?'

"Yes. [ often ... for walks in the evenings.'
A have gone

B am going

C go

'Have you seen any films lately?"
'"Yes. Actually, I ... two this week.'

A have seen

B am seeing

C see

'What ... ?'

"It's a piece of cherry pie. Mum made it yesterday.'

A are you eating

B do you eat

C have you eaten

'Are you going on holiday this summer?’
'"Yes. I ... enough money.'

A am saving

B have already saved

C save

'Is Todd reading the newspaper?'

'No. He ... dinner at the moment.'

A has been making

B makes

C is making

'Have you bought any new CDs recently?'
"Yes. Actually, I ... two this week.'

A have bought

B have been buying

C am buying

'"What time does the play start?'

'T think it ... at 8 o'clock.’

A has been starting

B starts

C has started

'Where is Mark?'

'He ... to the library to return some books."'
A has gone

B has been

C is going

'What ... ?'

'It's a letter to my pen-friend. I'm telling her my news.'

A have'you written
B do you write
C are you writing

7. Underline the correct tense.



. Liz and I are good friends. We know/have known each other for four years.

. Sarah is very tired. She has been working / is working hard all day.

. Where is John?' 'He's upstairs. He does/is doing his homework.'

. I can't go to the party on Saturday. I am leaving/ have been leaving for Spain on Friday night.
. Jane has finished/is finishing cleaning her room, and now she is going out with her friends.

. I didn't recognise Tom. He looks/is looking so different in a suit.

. I don't need to wash my car. Jim washes/has washed it for me already.

. lan has been talking/is talking to his boss for an hour now.

9. Claire's train arrives/has arrived at 3 o'clock. I must go and meet her at the station.

10. “Would you like to borrow this book?' 'No, thanks. I have read/have been reading it before.’
11. 'Where are you going/do you go?' To the cinema. Would you like to come with me?"

12. Have you seen my bag? I am searching/have been searching for it all morning.

13. “Is Colin here?' 'T don't know. I haven't seen/ haven't been seeing him all day.'

14. Sophie is very clever. She is speaking/speaks seven different languages.

15. We are moving/have moved house tomorrow. Everything is packed.
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8. Put the verbs in brackets into the correct tense.

1 Who ...has been using ... (use) my toothbrush?

2 'What ... (you/do)?" 'I... (write) a letter.’

3 Samantha ... (play) tennis with friends every weekend.
4 Tim and Matilda ... (be) married since 1991.

5 Uncle Bill ... (just/decorate) the bathroom.

6 Pauline and Tom ... (sing) in the school choir twice a week.
7 Who ... (you/speak) to?

8 Sarah is very happy. She ... (win) a poetry competition.
9 He ... (drink) two cups of coffee this morning.

10 My friend ... (live) in America at the moment.

11 They ... (usually/change) jobs every five years.

12 I ... (normally/cut) my hair myself.

13 Linda ... (study) in the library for three hours.

14 We ... (play) in a concert next weekend.

15 Who ... (read) my diary?

16 Tim ... (leave) the house at 7 o'clock every morning.

17 ... (your mother/work) in a bank?

18 ... (you/drink) coffee with your breakfast every day?

19 We ... (make) plans for our summer holidays right now.
20 They... (move) house in September.

9. Put the verbs in brackets into the correct tense.
1 A: What ...are you doing... (you/do)?
B: Nothing. I ... (just/finish) my lunch.
2 A: Where ... (you/be) all morning?
B: 1... (clean) my house since 8 o'clock.
3 A: ... (you/do) anything next weekend?
B: No, I ... (not/make) any plans yet.
4 A: Jane looks great. ... (she/lose) weight?
B: Yes, she ... (exercise) a lot recently.
5 A: ... (be/you) busy right now?
B: Yes, I ... (just/start) typing this report.
6 A: Where is Peter?
B: He ... (wash) the car at the moment.
7 A: Who ... (be) your favourite actor?
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B: I ... (like) Sean Connery since I was a child.
8 A: ... (you/do) your homework yet?
B: Almost; I ... (do) it now.

10. Put the verbs in brackets into the correct tense.
Dear Nick,
This is just a short note to tell you I 1) ...'m arriving/arrive... (arrive) at the airport at 5 pm on
Saturday, 10th December. I 2) ... (be) very busy recently, and that's why I 3) ... (not/write) to you for
a while. [ 4) ... (plan) this trip for months, so now I 5) ... (look forward) to spending some time with
you and your family. I 6) ... (hope) you will be able to meet me at the airport. Please give my love to
your wife and the children.
See you soon,
James

Past simple ynotpe6iisieTcst 17151 BEIpaKeHUS:

1. nmeiicTBuUil, MPOM3OIIEAIINX B MPOLUIOM B ONPENEICHHOE YKa3aHHOE BPEMs, TO €CTh HaM
M3BECTHO, KOTAa 3TH jaeicTBus npousonun, They graduated four years ago. (Korma onu 3akoHumim
yHuBepcureT? YeTbipe roga Ha3aa. Mbl 3HaeM BpeMmsl. )

2. TIOBTOPSIIOIIMXCSI B MPOIUIOM JEHCTBUN, KOTOpBIE OoJjiee HE MPOUCXOAAT. B aTom ciryuae
MOTYT HCIIOIb30BaThCs Hapeuns 4acToThl (always, often, usually u 1.1.), He often played football with
his dad when he was five. (Ho Tenepps on yxe He urpaer B ¢pyroon co cBoumM oTiiom.) Then they ate
with their friends.

3. nelicTBUA, ClIeI0BaBIIMX HEMOCPEACTBEHHO OJHO 32 APYTUM B IIPOILIOM.

They cooked the meal first.

4. Past simple ymoTpebnsieTcs Takxe, KOrjia pedb HIeT O JIOAAX, KOTOPBIX YK€ HEeT B JKUBBIX.
Princess Diana visited a lot of schools.

Mapkepamu past simple siBnsitorest: yesterday, last night / week / month / year I Monday u T.1.,
two days I weeks [ months I years ago, then, when, in 1992 u 1.1.

People used to dress differently in the past. Women used to wear long dresses. Did they use to
carry parasols with them? Yes, they did. They didn't use to go out alone at night.

* Used to (+ ocHoBHas ¢opma rnarosa) ynorpeOnsercss A BbIPRKEHUS HPUBBIUHBIX,
MOBTOPSBIINXCS B MPOIIJIOM JICHCTBUH, KOTOPHIE ceiiuac yke He MPOUCXOIAT. DTa KOHCTPYKIHUS HE
u3MeHseTcs 1o juuam u yucinaM. Hanpumep: Peter used to eat a lot of sweets. (= Peter doesn't eat
many sweets any more.) Bompocel u orpunanus crtpositcs ¢ nomormibio did / did not (didn't),
noJyiexariero u riuaroiua "use" 6e3 -d.

Hampumep: Did Peter use to eat many sweets? Mary didn’t use to stay out late.

BMmecto "used to" MoxHO ymoTpeOnsATh past simple, MpH 3TOM CMBICH BbICKa3bIBaHUS He
m3mensiercsa. Harmpumep: She used to live in the countryside. = She lived in the countryside.

OTtpunarenbHble U BONPOCUTENbHBIE POPMBI YIOTPEOIISIOTCS PEIKO.

Past continuous ynotpeOGsieTcst 1Sl BRIPAXKEHUS:

1. BpeMEHHOT0 IEHCTBHS, MPOJOKABIIErOCs B MPOLIOM B MOMEHT, O KOTOPOM MBI TOBOPHUM.
Mpb1 He 3HaeM, KOrja HayajloCch M KOTJa 3aKOHYWIIOCh 3TO neiictBue, At three o'clock yesterday
afternoon Mike and his son were washing the dog. (Mbl He 3HaeM, KOrja OHM Hayalld W KOrJa
3aKOHYHJIA MBITh COOAaKY.)

2. BpeMEHHOro JeiCTBUsA, MpojaoDKaBIIerocss B mpouuioMm (longer action) B MOMEHT, Korja
MIPOM30IILIO Apyroe naeictBue (shorter action). [{ns BeIpakeHUs BTOPOTO ACHCTBUSA (Snorter action) Mbl
ynotpebnsem past simple, He was reading a newspaper when his wife came, (was reading = longer
action: came = shorter action)

3. 1Byx M Oosee BpeMEHHBIX ACWCTBUI, OJHOBPEMEHHO MpPOAOKAaBIIUXCsA B mpounuioM. The
people were watching while the cowboy was riding the bull.
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4. Past continuous ymoTpeOuseTcsi Takke ISl ONUCaHUs OOCTaHOBKH, Ha (pOHE KOTOPOH
MPOMCXOAMIA COOBITHSI paccka3a (moBectBoBaHus). The sun was shining and the birds were singing.
Tom was driving his old truck through the forest.

Mapxkepamu past continuous sBisitorcsi: while, when, as, all day / night / morning u T.1.
when/while/as + past continuous (longer action) when + past simple (shorter action)

Past perfect ynorpeGnsercs:

1. anst TOro, 4TOOBI MOKa3aTh, YTO OJHO JEHCTBUE MPOU3OILIO PAHbIIE PYTOrO B MPOILLIOM.
[Ipu sTOoM TO JeiicTBHE, KOTOpOE MPOU3ONLIO paHblle, BbIpakaercs past perfect simple, a
CIly4UBIIIEECs TO3XKe - past simple,

They had done their homework before they went out to ptay yesterday afternoon. (=They did their
homework first and then they went out to ptay.)

2. st BBIpOKESHHS ISHCTBUH, KOTOPBIE TIPOU3OIILIH 10 YKa3aHHOTO MOMEHTa B TIPOIILIOM,

She had watered all the flowers by five o'clock in the afternoon.
(=She had finished watering the flowers before five o'clock.)

3. xak oSkBHBAJIEHT present perfect simple B mpomnutom. To ecth, past perfect simple
yIOTPEOSeTCS I BRIPAKEHUS JICHCTBHSI, KOTOPOE HAYaJOCh U 3aKOHYMIIOCH B IPOIILJIOM, a present
perfect simple - mist neficTBHs, KOTOpOe HA4ajaOCh B MPOLUIOM M MPOAOIDKAETCS (WM TOJIBKO YTO
3aKOHYMIIOCKH) B HactosmeM. Hampumep: Jill wasn't at home. She had gone out. (Torna ee ne 6nu10
noma.) JIU isn 't at home. She has gone out. (Cedac ee Het qoma.)

K mapkepam past perfect simple otHocsitcs: before, after, already, just, till/until, when, by, by
the time u T.71.

Boinonnume ynpas)xiCHenus Ha 3aKpenjienue mamepuaia:

1. Put the verbs in brackets into the past simple or the past continuous. Which was the longer
action in each sentence?
1. They ...were cleaning... (clean) the windows when it ...started... (start) to rain.
Cleaning the windows was the longer action.
. As he ... (drive) to work, he ... (remember) that his briefcase was still at home.
. Melanie ... (cook) dinner when her husband ... (come) home.
.I... (hear) aloud crash as I ... (sit) in the garden.
. She ... (type) a letter when her boss ... (arrive).
. While the dog ... (dig) in the garden, it ... (find) a bone.
. Mary ... (ride) her bicycle when she ... (notice) the tiny kitten.
. While I ... (do) my homework, the phone ... (ring).
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2. A policeman is asking Mrs Hutchinson about a car accident she happened to see
yesterday. Put the verbs in brackets into the past simple or the past continuous.

P: What 1) ...were you doing... (you/do) when you 2) ... (see) the accident, madam?

H: I ... (walk) down the street.

P: What exactly 4) ... (you/see)?

H: Well, the driver of the car 5)... (drive) down the road when suddenly the old man just 5) ...
(step) in front of him! It 6) ... (be) terrible!

P: 8) ... (the driver/speed)?

H: No, not really, but the old man 9) ... (not/look) both ways before he ... (try) to cross the road.
P: 11) ... (anyone else/see) the accident?

H: Yes, the lady in the post office.

P: Thank you very much.

3. Put the verbs in brackets into the past simple or the past continuous.
A As soon as Margaret 1) ...got... (get) off the train, she 2) ... (pull) her coat around her. Rain 3) ...
(fall) heavily and a cold wind 4) ... (blow) across the platform. She 5) ... (look) around, but no one 6)
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... (wait) to meet her. She 7) ... (turn) to leave when she 8) ... (hear) footsteps. A man 9) ... (walk)
towards her. He 10) ... (smile) at her, then he 11) ... (say), 'You're finally here.'

B George 1) ... (pick) up his bag then, 2) ... (throw) it over his shoulder. It 3) ... (get) dark and he 4)
... (have) a long way to go. He wished that he had let someone know that he was coming. It 5) ...
(start) to rain, and he was feeling cold and tired from the long journey. Suddenly, he 6) ... (hear) a
noise, then he 7) ... (see) two bright lights on the road ahead. A car 8) ... (head) towards him. It
slowed down and finally 9) ... (stop) beside him. A man 10) ... (sit) at the wheel. He 11) ... (open) the
door quickly and 12) ... (say) 'Get in, George.'

C Andy 1) ... (step) into the house and 2) ... (close) the door behind him. Everything 3) ... (be) quiet.
His heart 4) ... (beat) fast and his hands 5) ... (shake) as he crept silently into the empty house, but he
was trying not to panic. He soon 6) ... (find) what he 7) ... (look) for. He smiled with relief as he put
on the clothes. The men who 8) ... (follow) him would never recognise him now.

4. Imagine that you were present when these things happened, then, in pairs, ask and answer
questions, as in the example.
SA:  What were you doing when the burglar broke in?
SB: I was watching TV.
SA:  What did you do?
SB: I called for help.
1 The burglar broke in.
The storm broke.
The lights went out.
The boat overturned.
The earthquake hit.
The building caught fire.
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5. Rewrite each person's comment using used to or didn't use to.
1 Sally - 'I don't walk to work any more.'
1 used to walk to work.
Gordon - 'T've got a dog now.'
Lisa  -'l don't eat junk food any more.'
Jane -'l go to the gym every night now.'
Paul - 'I'm not shy any more.'
Edward - 'I live in a big house now.'
Helen - 'Thaven't got long hair any more.'
Frank - 'I eat lots of vegetables now.'
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6. Choose the correct answer.
1 'T find it hard to get up early.'
"You ...3... to getting up early once you start working.'
A are used
B will get used
C were used
2 'Do you often exercise now?'
'No, butI ... to exercise a lot when I was at school.'
A used
B will get used
C am used
3 'Aren't you bothered by all that noise?’
"No, we ... to noise. We live in the city centre.'
A were used
B will get used
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C are used
4 'Does your sister travel a lot?'
"No, but she ... to before she got married.'
A didn't use
B used
C wasn't used
5 'T don't like wearing a suit every day.'
'Don't worry, you ... to it very soon.'
A are used
B will get used
C were used
6 'Sandra ... to using a computer, but now she enjoys it.'
'"It's a lot easier for her now.'
A isn't used
B will get used
C wasn't used
7 'Do you remember the things we ... to do when we were kids?'
'Of course I do. How could I forget what fun we had!'
A used
B were used
C got used
8 'Do you like living in the city?'
"Well, I ... to it yet, but it's okay.'
A am not used
B wasn't used
C am used

7. Fill in the gaps with one of the verbs from the list in the correct form. Use each verb twice.
wash, walk, play, work
I used to ...work... in a shop, but now I work in an office.
I can't concentrate. I'm not used to ... in such a noisy office.
Tom lived in the country for years. He used to ... miles every day.
I'm exhausted. I'm not used to ... such long distances.
Mary used to ... her clothes by hand, but now she uses a washing machine.
We haven't got a washing machine, so we're used to ... our clothes by hand.
The children are bored with the bad weather. They're used to ... outside.
When we were younger, we used to ... cowboys and Indians.
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8. Put the verbs in brackets into the past simple or the present perfect.
1. A: Do you know that man?
B: Oh yes. He's a very good friend of mine. I 1) ..."ve known... (know) him for about ten years.
A: Tthink 12) ... (meet) him at a business meeting last month.

2. A: Mum 1) ... (lose) her purse.
B: Where 2) ... (she/lose) it?
A: At the supermarket while she was shopping.

3. A: Who was on the telephone?

B: 1t 1) ... (be) Jane.

A: Who is Jane?

B: Someone who 2) ... (work) in my office for a few years. She's got a new job now, though.
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4. A: Who is your favourite singer?
B: Freddie Mercury. He 1) ... (have) a wonderful voice.
A: Yes, [ agree. He 2) ... (enjoy) performing live, too.

9. Fill in the gaps with one of the verbs from the list in the past perfect continuous.
read, scream, argue, try, eat, watch
1. Emily was angry. She ...had been arguing... with her parents for an hour.
2. Hannah felt sick. She ... chocolates all afternoon.
3. Allan had a headache. His baby sister ... for half an hour.
4. Emily was frightened. She ... a horror film for half an hour.
5. Simon was confused. He ... to win the game for hours.
6. John was very tired. He ... all night.

10. Put the verbs in brackets into the correct past tense.

A: On Monday morning, Jo 1) ... missed... (miss) the bus and had to walk to school. When she
2) ... (arrive), the bell 3) ... (already/ring)', and lessons 4) ... (start). The children 5) ... (work)
quietly when Jo 6) ... (walk) into the'classroom.

B: When Jamie 1) ... (get) to the party, a lot of people 2) ... (dance) to pop music. Everyone 3)
... (wear) jeans and T-shirts. Jamie 4) ... (buy) a new suit for the party and he 5) ... (wear) that. He 6)
... (feel) quite silly because everyone 7) ... (look) at him.

Future simple ymorpe06:sercs:

1. g o6o3HavyeHus: OyaymMx JeMcTBUM, KOTOPbIE, BO3MOXKHO, ITPOU30MIyT, a BO3MOXKHO, U
uet, We'll visit Disney World one day.

2. nnig npenackazanuil Oynymux coosituit (predictions), Life will be better fifty years from now.

3. Wi BBIpaXXSHHS YIpo3 WK IpeaynpexaeHui (threats / warnings), Stop or I'll shoot.

4. nns BeIpaXkeHMs oOelaHuil (promises) M pelIeHui, MPUHATBIX B MOMEHT peun (on-the-spot
decisions), I'll help you with your homework.

5. ¢ rmaromnamu hope, think, believe, expect u T1.11., ¢ Beipakenusmu I'm sure, I'm afraid u 1.11., a
TaKxe ¢ HapeunsiMu probably, perhaps u 1.1. / think he will support me. He will probably go to work.

K mapkepam future simple otHocsaTcs: tomorrow, the day after tomorrow, next week I month /
year, tonight, soon, in a week / month year u 1.1.

[TPUMEYAHUE

Future simple ne ynorpebnsercs nocine cinoB while, before, until, as soon as, after, if u when B
NPUIATOYHBIX MPEUIOKEHUAX YCIOBHS M BpeMeHHU. B Takux ciydasx ucnosb3yercs present simple.
Hampumep: I'll make a phone call while I wait for you. (A ne:... whilo I will wait for you.) Please
phone me when you finish work.

B 1onmomHUTENBHBIX NPUIATOYHBIX NpemiokeHusx mnocie "when" u "if' Bo3MoOXkHO
ynotpebnenue future simple. Hanpumep: I don't know when I if Helen will be back.

He is going to throw the ball.

Be going to ynorpeGsercs amus:

1. BbIpaXkeHHs 3apaHee NPUHSTHIX IUIAaHOB U HaMepeHui Ha Oynyiiee,
Hanpuwmep: Bob is going to drive to Manchester tomorrow morning.

2. TpencKa3aHWH, KOTJa yXKE€ eCTh J0Ka3aTelbCTBA TOTO, YTO OHU COYAYTCS B OJH3KOM
Ooynymem. Hampumep: Look at that tree. It is going to fall down.

We use the future continuous:

a) for an action which will be in progress at a stated for an action which will be future time.
This time next week, we'll be cruising round the islands.

b) for an action which will definitely happen in the future as the result of a routine or
arrangement. Don 't call Julie. I'll be seeing her later, so I'll pass the message on.
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c¢) when we ask politely about someone's plans for the near future (what we want to know is if
our wishes fit in with their plans.) Will you be using the photocopier for long?
No. Why?
I need to make some photocopies.

We use the future perfect:

1. For an action which will be finished before a stated future time. She will have delivered all
the newspapers by 8 o'clock.

2. The future perfect is used with the following time expressions: before, by, by then, by the
time, until/till.

We use the future perfect continuous:
1. to emphasize the duration of an action up to a certain time in the future. By the end of next
month, she will have been teaching for twenty years.

The future perfect continuous is used with: by... for.
Buvinonnume ynpasicnenun na 3akpennenue mamepuana:

1. Tanya Smirnoff is a famous astrologer. She's been invited on a TV show to give her
astrological predictions for next year. Using the prompts below, make sentences, as in the example.
e.g. An eartyhquake will strike Asia.

1 earthquake/strike/Asia

Tom Murray/win/elections

economy/not improve/significantly

number of road accidents/increase
America/establish/colony/on Mars
scientists/not discover/cure for common cold
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2. In pairs, ask and answer questions using the prompts below, as in the examples.
SA: Are you going to pay the bill?
SB: Yes, that's what I'm going to do.
SA: Are you going to complain to the manager?
SB: No, that's not what I'm going to do.

. pay the bill (\)

. complain to the manager (X)

. take the skirt back to the shop (V)

. buy the jumper (V)

. ask the bank manager for a loan (X)
. order the food (V)

. book the airline tickets (X)
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3. Fill in the gaps with the correct form of will or be going to and the verb in brackets.
1 A: Why are you buying flour and eggs?
B: Because | ...'m going to make... (make) a cake.
2 A: T have decided what to buy Mum for her birthday.
B: Really. What ... (you/buy) for her?
3 A: Did you ask Jackie to the party?
B: Oh no! I forgot! I ... (ask) her tonight.
4 A: Could I speak to Jim, please?
B: Wait a minute. I ... (get) him for you.
5 A: What are your plans for the weekend?
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I ... (spend) some time with my friends.

B:
6 A: What are you doing on Friday night?

B: Oh, I ... (probably/stay) at home with my family.
7 A: Have you tidied your room yet?

B:

No, but I promise I ... (do) it this afternoon.
8 A: Look at that boy!
B: Oh yes! He ... (climb) the tree.
9 A: Jason is very clever for his age.
B: Yes. He says he ... (become) a doctor when he grows up.
10 A: I'm too tired to cut the grass.
B: Don't worry! I (cut) it for you.

4. Fill in the gaps with shall, will or the correct form of be going to.
1 A: It's too hot in here.
B: You're right. I ...will... open a window.
2 A: ... I put the baby to bed, now?
B: Yes, he looks a little tired.
3 A: Have you seen Lucy recently?
B: No, but I ... meet her for lunch later today.
4 A: Have you done the shopping yet?
B: No, but I ... probably do it tomorrow, after work.
5 A: ... we ask Mr Perkins for help with the project?
B: That's a good idea. Let's ask him now.

5. Replace the words in bold with will/'won't or shall I/we, as in the example.
1 I've asked Paul to talk to the landlord, but he refuses to do it.
I've asked Paul to talk to the landlord, but he won't do it.
Do you want me to make a reservation for you?
Can you call Barry for me, please?
Why don't we try this new dish?
Where do you want me to put these flowers?

(S SN VS I \S)

6. In pairs, ask and answer questions using the prompts below, as in the example.
SA: When will you do the gardening?
SB: I'll do it after I've done the shopping.
1 do the gardening / do the shopping
post the letters / buy the stamps
iron the clothes / tidy the bedroom
water the plants / make the bed
do your homework / have my dinner
pay the bills / take the car to the garage

AN L AW

7. Put the verbs in brackets into the present simple or the future simple.
1 A: I'm going to the gym tonight.

B: Well, while you ...are... (be) there, I ... (do) the shopping.
2 A: ... (you/call) me when you ... (get) home?

B: Yes, of course.

3 A: As soon as John ... (come) in, tell him to come to my office.
B: Certainly, sir.

4 A: I'm exhausted.
B: Me too. I wonder if David ... (come) to help tonight.

5 A: Are you going to visit Aunt Mabel this afternoon?
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B: Yes, I ... (visit) her before I ... (do) the shopping.
6 A: Is George going to eat dinner with us?
B: No, by the time he ... (get) home it ... (be) very late.
7 A: When ... (you/pay) the rent?
B: When I ... (get) my pay cheque.
8 A: What are your plans for the future?
B: I want to go to university after I ... (finish) school.
9 A: If you ... (pay) for dinner, I ... (pay) for the theatre.
B: Okay, that's a good idea.
10 A: Can you give this message to Mike, please?
B: Well, I'll try, but I doubt if I ... (see) him today.

8. Put the verbs in brackets into the future simple, the present simple or the present
continuous.
1 A:1...am seeing... (see) Roger at seven o'clock tonight.
: Really? I thought he was out of town.
... (you/do) anything on Friday morning?
: No, I'm free.
: 1 ... (go) to the cinema. There's a new film on. Do you want to come with me?
: What time ... (the film/start)?
: Helen ... (have) a party the day after tomorrow. ... (you/go)?
: As a matter of fact, I haven't been invited.
: The new exhibition ... (open) on April 3rd and ... (finish) on May 31st.
: Tknow. I ... (go) on the first day.
: Aunt Maggie ... (come) to visit us tomorrow.
: I know. What time ... (she/arrive)?
: Excuse me, what time ... (the train/leave)?
: At half past three, madam.
: Michael Jackson ... (give) a concert at the Olympic Stadium next week.
: Tknow. I ... (want) to get a ticket.
: I'm really thirsty.
:1... (get) you a glass of water.
: Are you looking forward to your party?
: Yes. [ hope everyone ... (enjoy) it.
: How old is your sister?
: She .. (be) twelve next month.
: What are you doing tonight?
: 1... (probably/watch) TV after dinner.

2

3

10

11

12

~
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9. A) CIliff Turner has his own business and it is doing well. He has already decided to
expand. Look at the prompts and say what he is going to do, as in the example.
1. employ more staff
He’s going to employ more staff.
. advertise in newspapers and magazines
. equip the office with computers
. increase production
. move to bigger premises
. open an office abroad

AN D kAW

B) Cliff'is always busy. Look at his schedule and say what his arrangements are for the next
few days. Make sentences, as in the example.
Wednesday 12th: fly to Montreal
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He is flying to Montreal on Wednesday.

Thursday 13th: give an interview to The Financial Times
Friday 14th: have lunch with sales representatives
Saturday 15th: have a meeting with Japanese ambassador
Sunday 16th: play tennis with Carol

10. In Pairs, ask and answer the following questions using I (don't) think/expect I will or 1
hope /'m sure/'m afraid I will/won't, as in the example.
SA: Do you think you will pass your exams?

SB: I hope I will/I'm afraid I won't.
1 pass/exams

move house

take up / new hobby

make / new friends

start having music lessons

have / party on / birthday
learn/drive

~N N RN
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TEMA 3. Coyuanvno-kynemypnas cipepa oouienusn (A u mosa cmpana. 2 u mup)
Temamuka oowenus:
1. ExatepunOypr — cronuima Ypana.
2. O61iee U pa3InyHOE B HAIMOHAJIBHBIX KYJIbTypax.
Ilpoonemamuka oouwenus:
1. Moii poaHO# TOpOSI.
2. Tpamuiuu ¥ 00BIYaM CTPAH U3YyIaeMOTO S3bIKA.
3. JlocTonpumedaTeabHOCTH CTPAH U3y4aeMOro sI3bIKa.

3.1 3anomuume cnoea u evlparxcenus, He0OXo0umble 011 0C60CHU mem Kypca:
My town

a building — 3nanue

downtown — 1en0BoO#1 LIEHTp TOpoaa

town outskirts — okpanHa ropojia

a road — mopora

an avenue — IPOCHEKT

a pavement/a sidewalk - Tporyap

a pedestrian — memexoz

a pedestrian crossing — MemexoaHbIN TePEeXo]T

traffic lights — cBeTodop

a road sign — TOPOKHBIIA 3HAK

a corner — yroiu

a school - mxona

a kindergarten — nerckuii can

a university - yHUBEpCHTET

an institute — UHCTUTYT

an embassy - TOCOJIBCTBO

a hospital - 6o1bpHMIIA

a shop/a store/a shopping centre/a supermarket — marasuH, cynepMapket

a department store — yHuBepMar

a shopping mall/centre — TOproBbIit IEHTP

a food market — mpoyKTOBBII PBIHOK

a greengrocery — ()pyKTOBO-OBOIIHOW Mara3uH

a chemist’s/a pharmacy/a drugstore - anteka

a beauty salon — cajoH KpacoThl

a hairdressing salon/a hairdresser’s - mapukmaxepckas

a dental clinic/a dentist’s — cToMarosiornyeckast KJIMHUKA

a vet clinic — BeTeprHapHas KJIMHUKA

a laundry — npaveunas

a dry-cleaner’s — xum4ncTKa

a post-office — moyToBoe oTACICHHE

a bank — Gank

a cash machine/a cash dispenser - 6ankomar

a library — Gubnmoreka

a sight/a place of interest - mocTonmpumedaTeTbHOCTh

a museum — My3eiu

a picture gallery — kapTuHHas ranepes

a park — mapxk

a fountain — ¢ponTan

a square — IIOIIa1b

a monument/a statue — maMsATHUK/CTaTys

a river bank — HaOepexHast pexu
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a beach — msx

a bay - 3anuB

a café — kade

a restaurant — pecTopas

a nightclub — HoOuHOI1 KITy0

a Zoo - 300IapK

a cinema/a movie theatre - kuHoTEaTp

a theatre — Teatp

a circus - MUpK

a castle - 3amok

a church — nepkoBb

a cathedral — co6op

a mosque - Me4YeThb

a hotel — orens, rocTHHHUIIA

a newsagent’s — ra3eTHBINH KHOCK

a railway station — >kene3H0I0POKHBIN BOK3aJ
a bus station - aBTOBOK3aJ1

a bus stop — aBTOOycHasi OCTaHOBKa

an underground (metro, subway, tube) station — cTaHIusI METPO
a stadium — craauoH

a swimming-pool — raBaTeNIbHbII OacceitH

a health club/a fitness club/a gym — TpenaxepHslii 3a1, putHEcC KITyo
a playground — urpoBast JeTckas mIomaaKa

a plant/a factory — 3aBoa/pabpuka

a police station — HOJMMIIEHCKUI y4acTOK

a gas station/a petrol station — 3anmpaBo4Has aBTOCTaHIIMSI, OEH30KOJIOHKA
a car park/a parking lot - aBToCTOsSIHKA

an airport - a3pornopT

a block of flats — MHOrokBapTUpHBII 10M

an office block — odpucnoe 3n1anue

a skyscraper - HeOockpeO

a bridge — moct

an arch — apka

a litter bin/a trash can — ypHa

a public toilet — oO1eCTBEHHBIN TyaneT

a bench - ckambs

3.2 Iloozomoebme ycmHuwlil pacckas no meme Ha OCHOGE NPEOIOHCEHHO20:
Ekaterinburg — an Industrial Centre

Ekaterinburg is one of the leading industrial centres of Russia. There are over 200 industrial
enterprises of all-Russia importance in it. The key industry is machine-building. The plants of our city
produce walking excavators, electric motors, turbines, various equipment for industrial enterprises.

During the Great Patriotic War Sverdlovsk plants supplied the front with arms and munitions
and delivered various machinery for restoration of Donbass collieries and industrial enterprises of the
Ukraine.

The biggest plants of our city are the Urals Heavy Machine Building Plant (the Uralmash), the
Urals Electrical Engineering Plant (Uralelectrotyazhmash), the Torbomotorny Works (TMZ), the
Chemical Machinery Building Works (Chimmash), the Verkh Iset Metallurgical Works (VIZ) and
many others.

The Urals Heavy Machinery Building Plant was built in the years of the first five-year plan
period. It has begun to turn out production in 1933. The machines and equipment produced by the
Uralmash have laid the foundation for the home iron and steel, mining and oil industries. The plant
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produces walking excavators and draglines, drilling rigs for boring super-deep holes, crushing and
milling equipment for concentrators. The plant also produces rolling-mills, highly efficient equipment
for blast furnaces, powerful hydraulic presses and other machines. The trade mark of the Uralmash is
well-known all over the world.

The Electrical Engineering plant was put into operation in 1934. At the present time it is a great
complex of heavy electrical machine-building. It produces powerful hydrogenerators, transformers, air
and oil switches, rectifiers & other electrical equipment. Besides, it is one of the main producers of
high-voltage machinery.

The Turbo-Motorny Works produces turbines & diesel motors for powerful trucks. The
turbines manufactured by this plant are widely known not only in our country, but also abroad. The
plant turned out its first turbines in 1941.

The Urals Chemical Works, the greatest plant in the country, produces machinery for the
chemical industry. It also produces vacuum- filters used in different branches of oil industry.

The Verkh-Iset Metallurgical Works the oldest industrial enterprise in Ekaterinburg is now the
chief producer of high grade transformer steel in the country.

Now complex mechanization & automation of production processes are being used at all
industrial enterprises of Ekaterinburg. Its plants make great contribution to the development of our
country’s national economy.

The History of Ekaterinburg

The famous Soviet poet V. Mayakovsky called out city "A Worker and a Fighter" and these
words most fully reflect the features of Ekaterinburg.

Ekaterinburg is nowadays one of the leading industrial cities of Russia, an administrative &
cultural centre of the Sverdlovsk region. It is the capital of the Urals.

Ekaterinburg has sprung up in the upper reaches of the Iset River in the middle part of the Urals
Mountains near the border of Europe and Asia. It stretches from North to South for 25 km. and 15 km.
from East to West.

The history of our city is very interesting. It was founded at the beginning of the XVIII century
as a fortress-factory in connection with the construction of the Urals iron works. The works was
constructed under the supervision of Tatishchev, a mining engineer, who was sent to the Urals by Peter
the first. It was put into operation in November 1723. This date is considered to be the date of the
birthday of city. It was named Ekaterinburg. On the place of the first works there is the Historical
Square now.

The town grew and developed as the centre of an important mining area where the mining
administration office was located. Ekaterinburg was an ordinary provincial town like many others in
Russia before the October Revolution. It had only one theatre, four hospitals, one mining school and
not a single higher school.

At the end of the XIX century Ekaterinburg became one of the centres of the revolutionary
struggle. Many squares, streets and houses of the city keep the memory of the revolutionary events and
the Civil War in the Urals. They are: the 1905 Square, a traditional place of the revolutionary
demonstrations of the working people, the rocks "Kamenniye Palatki", a memorial park now, which
was the place of illegal meetings of Ekaterinburg workers, the Opera House where the Soviet power
was proclaimed in November 8, 1917 and many others.

Ekaterinburg is closely connected with the life and activities of many famous people. Here
Y .M. Sverdlov, the leader of the Urals Party organization before the Revolution and the first President
of the Soviet state, carried out his revolutionary work. In 1924 Ekaterinburg was renamed in his
memory.

The name of such a famous scientist and inventor of the radio as Popov, and the names of such
writers as Mamin-Sibiriyak and Bazhov are also connected with Ekaterinburg.

After the October Socialist Revolution the town has changed beyond recognition. It grew
quickly in the years of the first five-year plan periods. Nowadays our city is constantly growing and
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developing. Modern Ekaterinburg is a city of wide straight streets, multistoried blocks of flats, big
shops, beautiful palaces of culture, cinemas, fine parks and squares.

The centre of the city is 1905 Square with the monument to V.I. Lenin and the building of the
City Soviet. The main street is Lenin Avenue. The total area of the city is over 400 sq. km. The
population is about two million.

In connection with its 250th anniversary and for its outstanding achievements in the
development of the national economy of our country Ekaterinburg was awarded the Order of Lenin.

Ekaterinburg — a Center of Science & Education

Ekaterinburg is one of the largest & most important centers of science & education in our
country. The city has 15 higher schools. The oldest of them are the Mining & the Polytechnical
Institutes, the Urals State University founded in 1920, the Medical & Pedagogical & many others.
Ekaterinburg higher schools train specialists for practically all branches of industry, economy,
education & science. The city has a student population of about 80 thousand. Besides, there are many
secondary and vocational schools and over 50 technical schools (colleges). The oldest of them is the
Mining Metallurgical College named after Polzunov, founded in 1847.

Much important scientific research work is carried on in Ekaterinburg. The Urals Branch of
Sciences, now called the Urals Scientific Centre (UNZ), was founded in 1932. Its first chairman was
the famous Soviet scientist, mineralogist and geochemist A.E. Fersman. UNZ is the main centre of
scientific work now. It contains nine institutes which solve the most important theoretical and practical
problems in the field of geology, mining, metallurgy, biology, economy and others.

The city has more than 120 research and designing institutions, among them Uralmechanobr,
Unipromed, Nipigormash and others. It is worth mentioning that important scientific and research
work is also carried on in educational establishments and at the industrial enterprises of the city, such
as the Uralmash, Uralelectrotyazmash and others.

Thousands of research workers, among them 5 academicians, 10 Corresponding members of
the Russian Academy of Sciences, many Doctors and Masters of Science are engaged in scientific and
research work. Ekaterinburg has contributed greatly to the development of Russian science.

Ekaterinburg - a Cultural Centre

Ekaterinburg is not only an industrial and educational, but also a large cultural centre. There is
a lot to be seen in the city. There are many theatres, cinemas, museums, clubs, libraries, palaces of
culture, the Art Gallery and the Circus in it.

The Art Gallery houses a splendid collection of paintings of Russian and Soviet artists such as
Repin, Polenov, Levitan, Perov, Slusarev, Burak, Pimenov and many others. Here you will see one of
the world famous collections of metal castings made in Kasli and especially a cast Iron pavilion. It was
shown in Paris at the World Exhibition and awarded the Highest Prize.

Ekaterinburg is famous for its theaters. They are the Opera & Ballet House, the Drama Theatre,
the Musical Comedy, the Children’s and Puppet Theatres, the Cinema and Concert Hall "Cosmos".
The Opera House was built in 1912. Many famous singers such as S. Lemeshev, I. Koslovsky, I.
Arkhipova, B. Shtokolov and many others sang in that theatre. Ekaterinburg has a Philharmonic
Society, film and television studios, the Urals Russian Folk Choir which is well known both at home
and abroad.

There are many museums in the city: the Museum of Local Studies, the Sverdlov Museum, the
Museum of Mamin-Sibiriyak, the Bazhov Museum, the Museum of Architecture. But the Urals
Geological Museum is the most famous one. It is a real treasure-house of the Urals riches. The
museum was opened in 1937.

Ekaterinburg is a green city with its squares, gardens and parks. The largest and the best of the
parks is the Central Park of Culture and Rest. The Central Square of the City is the 1905 Square.
Besides, there are some others: the Labor Square, one of the oldest of the city, located in front of the
House of Trade Unions, the Komsomolskaya Square with the monument to the Urals Komsomol, the
Paris Commune Square with the monument to Y.M. Sverdlov.
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There are lots of monuments in the city. They are: the monument dedicated to the students and
teachers of the Urals Polytechnical Institute who perished in the Great Patriotic War, the monument to
the Urals Tank Corps, the monuments to Bazhov, Popov, Ordjonikidze, Malishev and many others.

There are a lot of places of interest in our city. Any visitor who comes to our city is invited to
take sightseeing around it. We will be shown the historical places such as the rocks "Kamenniye
Palatki", the Pupils’ Creation Palace, the Historical Square, the 1905 Square.

There are several memorials to those who gave their lives in the struggle against fascism, the
obelisk in the Square of Communards with the eternal flame. Such famous places of interest at the city
pond with granite-lined embankment, the Palace of Youth, the lake Shartash, the Uktus Mountains and
some others are most popular with the citizens of Ekaterinburg as well as with its visitors.

Ekaterinburg is a city of sports. There are a lot of sports grounds, stadiums, sports halls and a
beautiful Palace of Sport in it. Ekaterinburg is often called the Winter Sports Capital. All sorts of
important skiing & skating events are held in the Uktus Mountains.

IToozomoevme ycmublit pacckasz no meme Ha OCHOGe NPEOIOHCEHHO20:

The United Kingdom of Great Britain and Northern Ireland

The United Kingdom of Great Britain and Northern Ireland (the UK) occupies most of the
territory of the British Isles. It consists of four main parts: England, Scotland, Wales and Northern
Ireland. London is the capital of England. Edinburgh is the capital of Scotland, Cardiff— of Wales and
Belfast — of Northern Ireland. The UK is a small country with an area of some 244,100 square
kilometres. It occupies only 0.2 per cent of the world's land surface. It is washed by the Atlantic Ocean
in the north-west, north and south-west and separated from Europe by the Severn, but the most
important waterway is the Thames.

The climate is moderate and mild. But the weather is very changeable. The population of the
United Kingdom is over 57 million people. Foreigners often call British people "English", but the
Scots, the Irish and the Welsh do not consider themselves to be English. The English are Anglo-Saxon
in origin, but the Welsh, the Scots and the Irish are Celts, descendants of the ancient people, who
crossed over from Europe centuries before the Norman Invasion. It was this people, whom the
Germanic Angles and Saxons conquered in the 5th and 6th centuries AD. These Germanic conquerors
gave England its name — "Angle" land. They were conquered in their turn by the Norman French,
when William the Conqueror of Normandy landed near Hastings in 1066. It was from the union of
Norman conquerors and the defeated Anglo-Saxons that the English people and the English language
were born. The official language of the United Kingdom is English. But in western Scotland some
people still speak Gaelic, and in northern and central parts of Wales people often speak Welsh.

The UK is a highly developed industrial country. It is known as one of the world’s largest
producers and exporters of machinery, electronics, textile, aircraft, and navigation equipment. One of
the chief industries of the country is shipbuilding.

The UK is a constitutional monarchy. In law, Head of the State is Queen. In practice, the
country is ruled by the elected government with the Prime Minister at the head. The British Parliament
consists of two chambers: the House of Lords and the House of Commons. There are three main
political parties in Great Britain: the Labour, the Conservative and the Liberal parties. The flag of the
United Kingdom, known as the Union Jack, is made up of three crosses. The big red cross is the cross
of Saint George, the patron saint of England. The white cross is the cross of Saint Andrew, the patron
saint of Scotland. The red diagonal cross is the cross of Saint Patrick, the patron saint of Ireland.

The United Kingdom has a long and exciting history and a lot of traditions and customs. The
favorite topic of conversation is weather. The English like to drink tea at 5 o’clock. There are a lot of
high daysin Great Britain. They celebrate Good Friday, Christmastide, Christmas, Valentine's day and
many others. It is considered this nation is the most conservative in Europe because people attach
greater importance to traditions; they are proud of them and keep them up. The best examples are their
money system, queen, their measures and weights. The English never throw away old things and don’t
like to have changes.

Great Britain is a country of strong attraction for tourists. There are both ancient and modern
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monuments. For example: Hadrian Wall and Stonehenge, York Cathedral and Durham castle. It is no
doubt London is the most popular place for visiting because there are a lot of sightseeing like the
Houses of Parliament, Buckingham Palace, London Bridge, St Paul’s Cathedral, Westminster Abbey,
the Tower of London. Also you can see the famous Tower Clock Big Ben which is considered to be
the symbol of London. Big Ben strikes every quarter of an hour. You will definitely admire
Buckingham Palace. It’s the residence of the royal family. The capital is famous for its beautiful parks:
Hyde Park, Regent’s Park. The last one is the home of London Zoo.

3.3 Cucmemamu3ayus 2pammamuieckKo20 mamepuania:

1. MoganbHEIe TJ1aroJibl U UX SKBUBAJICHTHI.

2. O6pa3oBaHKEe BUIOBPEMEHHBIX ()OPM TJIarojia B MaCCUBHOM 3aJIOTE.

3. OCHOBHBIE CBEJICHUS O COTJIaCOBAaHUHU BPEMEH, IpsiMasi U KOCBEHHAs peYb.

MoaajabHbIe I1aroJbl

I'1aroanbl 3HayeHue IIpumepsl
CAN ¢dusnueckas wim ymcrBeHHast || can swim very well. —

BO3MO>XHOCTh/yMEHHE S oYeHb XOPOILIO YMEIO IIaBaTh.

BO3MOKHOCTB You can go now. — TbI MOXeIIb UATHU ceENYac.Y ou
cannot play football in the street. — Ha ynmure Henmb3st
urpath B GyTOOII.

BEPOSATHOCTD They can arrive any time. — OHE MOTYT IpHexaTh B

100601 MOMEHT.
yIUBIICHUE Can he have said that? — Heyxxenu on 310 ckazan?

COMHEHHMe, HeloBepunBOCTh  She can’t be waiting for us now. — He moxer ObITb,
4TOOBI OHA ceifuac Hac Kaa.

paspelieHue Can we go home? — Ham MO>XHO OWUTH OMO#1?
BEXJINBas Ipoch0a Could you tell me what time it is now? — He moruu 651
BbI [10/ICKa3aTh, KOTOPBIN ceiyac yac?
MAY paspeleHue May I borrow your book? — I mory ogomkuTh y €051
KHUTY?
PENoI0KEeHNE She may not come. — OHa, BO3MOKHO, HE MTPHUJIET.
BO3MOKHOCTh In the museum you may see many interesting things. —
B My3ee BbI MOJKETE YBUAETH MHOTO HHTEPECHBIX
BELLEH.
YIPEK — TOJIbKO Y ou might have told me that. — Tsr mor Ob1 MHE 3TO
MIGHT (+ perfect infinitive) cka3ars.
MUST 00513aTeNbCTBO, He must work. He must earn money. — OH nosmxeH
HE00X0IUMOCTh pabotath. OH JOJKEH 3apabaTbIBaTh IE€HBIH.
BEPOATHOCTH (CHUIIbHAS He must be sick. — OH, 10/KHO OBIT, 3a00€.
CTETEHb)
3arpeT Tourists must not feed animals in the zoo. — TypucTtsl

HE JIOJDKHBI KOPMUTH JKUBOTHBIX B 300MapKe.
SHOULD MOpaJIbHOE JOKEHCTBOBaHUE Y ou ought to be polite. — Bor momkHBI OBITH

OUGHT TO TH00€3HBIMH.
COBET You should see a doctor. — Bam crnenyet cxoauTs k
Bpadvy.
YIIpEK, 3ampeT You should have taken the umbrella. — Te6e cinenosano
B3SITh C COOOI 30HT.
SHALL yKa3, 003aHHOCTh These rules shall apply in all circumstances. — 9tu

npaBuia OyayT eHCTBOBATh MPH JIHOOBIX
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yrposa

npocs0a 00 yKazaHuu

WILL TOTOBHOCTD, HEXKEIIAHUE/OTKA3

BCXKJIMBas1 HpOCB6a

WOULD TOTOBHOCTD, HEXETAHUE/OTKA3

BCXKJIMBas HpOCB6a

HOBTOprIOH_IeeCH/HpI/IBBI‘IHOG

JICUCTBUEC

NEED HEOOXOIUMOCTE

NEEDN’T  |oTcyTcTBHE HEOOXOIUMOCTH

DARE ITocmeTs

00CTOSITENTLCTBAX.

You shall suffer. — Tr1 Oynemrs crpanats.

Shall I open the window? — MHe OTKpPBITb OKHO?

The door won’t open. — JIBepb HE OTKpBIBAaCTCA.

Will you go with me? — TbI cMOXKeITb TOUTH CO MHOK?

He would not answer this question. — OH He Oyner
OTBEYaTh Ha ATOT BOIPOC.

Would you please come with me? — He mMornu Ob1 BB
IIPOUTH CO MHOM.

We would talk for hours. — MsI GeceoBaiy yacamu.

Do you need to work so hard? — Tebe Hago cToIBKO
pabortatb?

She needn’t go there. — Eii He Hy)KHO TyJa HITH.
How dare you say that? — Kak 161 cMeems Takoe
TOBOPUTH?

MoaajibHble eTHHUIIBI JKBHBAJIEHTHOI0 THIIA

BosmoxHOCTh coBepii-s KoHKpeT-To  She was able to change the situation then.
Jei-usi B OIPEl. MOMEHT (Ona Torma Obla B COCTOSHUH (MOTJIA)

to be able (to) = can

to be allowed (to) = may

to have (to)= ought, must,
should

to be (to)= ought, must,
should

N3MCHUTD chyaumo) .

Bo3mox-Tb coBep-us Aeii-us B HacT.- My sister is allowed to play outdoors. (Moe
M, TIPOIII-OM HJIU Oy/I-eM + OTTEHOK  CECTpe pa3peuiacTcsi UrpaTh Ha YIIHIIES).

paspeleHus

Heo0xommMocTh coBep-s Ieii-5 B They will have to set up in business soon.
HACT.-M, TIPOII-oM Wi Oya-em nipu (MM Bckope HpUAETCst OTKPBITH CBOE JIENIO).

ompe-X 00-Bax

Heo6xoauMocTh coBep-s ei-s1 B We are to send Nick about his business. (M1
HACT.-M, TIPOII-OM MPU HATUIHH JOJIKHBI (= MIIAaHUPYEM) BBITPOBOAUTH HuK:
omnpes. MIAHOB, PACIUC-UN U T.I.

Boinonnume YRpasiCHeRusa Ha 3aKpenjienue mamepuaa:

1. Rephrase the following sentences using must, mustn't, needn't, has to or doesn't have to.
1 You aren't allowed to park your car in the college car park.
... You mustn't park your car in the college car park...

(o BEN e NNV, I SRS I O]

I strongly advise you to speak to your parents about your decision.

It isn't necessary for Emma to attend tomorrow's staff meeting.

Jack is obliged to wear a suit and a tie at work because the manager says so.
I'm sure Antonio is from Milan.
It's necessary for Roger to find a job soon.

It's forbidden to use mobile phones inside the hospital.
Susan is obliged to work overtime because her boss says so.

2. Rephrase the following sentences using didn't need to or needn't have done.
1 It wasn't necessary for him to wash the car. It wasn't dirty.
...He didn’t need to wash the car ...
2 It wasn't necessary for her to buy so many oranges, but she did.
3 It wasn't necessary for us to take an umbrella. It wasn't raining.
4 It wasn't necessary for us to turn on the light. It wasn't dark.
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5 It wasn't necessary for him to call me today, but he did.
6 It wasn't necessary for you to make sandwiches for me, but you did.
7 It wasn't necessary for them to make reservations at the restaurant, but they did.

3. Rewrite the sentences using the word in bold.
1 It isn't necessary for Mark to buy new clothes for the reception.
need ..Mark doesn’t need to/needn’t buy new clothes for the reception...
2 You aren't allowed to pick these flowers. must
3 Sarah is obliged to type her compositions at university. has
4 It wasn't necessary for Paula to make the beds. need
5 It is your duty to obey the law. must
6 It wasn't necessary for Bob to wait for me, but he did. need
7 It is forbidden to throw litter on the beach. must
8 I'm sure Ronald is at home. must
9 It wasn't necessary for Alice to bake a cake for the party. need
10 It wasn't necessary for George to stay at work late last night, but he did. have

4. Fill in the gaps with an appropriate modal verb.
1 A: ... May/Can/Could... 1 borrow your pen, please?
: No, you ... .I'm using it.
: I'm bored. What shall we do?
We ... go for a walk.
: No, we ... because it's raining.
: Let's watch a video, then.
: My parents told me I ... go to the party tonight.
: Never mind, I ... go either. We ... stay at home together, though.
: Sir, ... .Ispeak to you for a moment, please?
: Certainly, but later today; I'm busy now.
: Excuse me?
: Yes?
: ... you tell me where the post office is, please?
: Certainly. It's on the main road, next to the school.
: Is anyone sitting on that chair?
: No, you ... take it if you want to.

N
WO EI>EW>T>T>W>T

5. Choose the correct answer.

1 " Todd was a very talented child.'

I know. He ..B... play the piano well when he was seven.'
A couldn't B could C can
2 I've just taken a loaf out of the oven.

Oh, that's why I ... smell fresh bread when I came home.
A was able to B can't C could

3 'How was the test?'

Easy. All the children ... pass it.'
A were able to B could C can't
4 What are you doing this summer?'

'Thope I'll ... go on holiday with my friends.'
A could Bbeableto C can

6 Rewrite the sentences using the words in bold.
1 Do you mind if I leave the door open for a while?
can ...Can I leave the door open for a while?...
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2 You're obliged to take notes during the lecture. have
3 I'm sorry, but you aren't allowed to enter this room. must
4 Jack managed to unlock the door. able
5 It wasn't necessary for Ann to cook dinner, but she did. need
6 Let's play a game of chess. could
7 I'm certain Sarah is bored with her work. must
8 I strongly advise you to take up sport. must
9 I'm certain Liz isn't interested in your ideas. can
10 You may take the car tonight if you want. can
7. Study the situations and respond to each one using an appropriate modal verb.
1 You want to go on holiday with your friends this year. Ask your parents for permission.
...Can I go on holiday with my friends this year?...
2 You are at a job interview. You type fast, you use computers and you speak two foreign
languages. Tell the interviewer about your abilities.
3 Your brother is trying to decide what to buy your mother for her birthday. You suggest a box
of chocolates.
4 Your jacket is dirty and you want to wear it next week. It is necessary to take it to the dry
cleaner's.
5 You want to have a day off work next week. Ask for your boss' permission.
6 You are in the car with your uncle. It's hot and you want him to open the window. Make a
request.
7 Your mother is going to the shops. She asks you if you want anything. You tell her it isn't

necessary to get anything for you.

8. Complete the sentences using must or can't.

1 I'm certain they go to bed early on Sunday nights. They ...must go to bed early on Sunday
nights...
2 I'm sure John didn't stay late at the office. John ...can’t have stayed late at the office...

3 I'm certain he hasn't arrived yet. He ...

4 I'm certain they are working together. They ...

5 I'm sure Amy hasn't finished her homework. Amy ...
6 I'm certain she was having a bath when I rang. She ...
7 I'm sure he hasn't won the prize. He ...

8 I'm sure she is looking for a new house. She ...

9 I'm certain Paul didn't invite Linda to the party. Paul ...
10 I'm certain you have been planning the project. You ...
11 I'm sure she was writing a letter. She ...

12 I'm certain they hadn't paid the bill. They ...
13 I'm sure he had been fixing the pipe. He ...

9. Rephrase the following sentences in as many ways as possible.
1 Perhaps Laura has left the phone off the hook. ...Laura may/might/could have left the phone off
the hook...
Surgeons are obliged to scrub their hands before operating on patients.
Do you mind if I open the window?
It wasn't necessary for Peter to wash the dog, so he didn't.
Emily managed to reach the top shelf, even though she didn't have a ladder.
It's forbidden to copy files without the manager's permission.
Why don't we spend this evening at home?
I'm certain Patrick misunderstood my instructions.
I'm sure Helen didn't know about her surprise party.

O 0N L B W
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10. Rephrase the following sentences in as many ways as possible.
1 Perhaps they are at work.
They ...may/might/could be at work...
2 Perhaps he is waiting outside. He ...
3 It's possible she will work late tonight. She ...
4 It's likely he was driving too fast. He ...
5 It's possible they made a mistake. They ...
6 Perhaps he has missed the bus. He ...
7 It's possible she has been playing in the snow. She ...
8 It's likely we will be leaving tomorrow. We ...
9 It's likely he will stay there. He ...
10 Perhaps she had been trying to call you. She ...
11 It's likely they had seen the film already. They ...
12 It's possible he is studying in the library. He ...

Crpanarenbnslii 3aj0r (Passive Voice)

oOpa3yeTcs MpH MOMOLIM BCIIOMOIaTelbHOIO TIjaroja to be B COOTBETCTBYIOIIEM BpPEMEHH,
JMIIE ¥ YHCJIe ¥ MPUYACTHUs MPOIIEANIero BpeMeHH cmbici. rinaroia — Participle 11 (III —st dopma nmm
ed-popma).

B cTpagarensHOM 3anore HE yOTPEOISIOTCS:

1) HenepexonHble riarossl, T.K. IpU HUX HET 00bEKTA, KOTOPBIN UCHIBITHIBAN Obl BO3/IEHCTBUE,
TO €CTh HET MPSAMBIX JOTOJIHEHUH KOTOPBIE MOTJIM OBl CTaTh IMOJUICKAIIUMH IpU Tiaroie B (hopme
Passive.

[lepexoaHBIMH B aQHTJI. SI3BIKE HA3BIBAIOTCS TIArOJIBI, TOCIIE KOTOPBIX B ICHCTBUTEIILHOM 3aJI0Te
ClleAyeT NpsSMOE JOINOJHEHUE; B PYCCKOM f3bIKE 3TO JOIOJHEHHE, OTBEYAIOIlee Ha BOMPOCHI
BUHUTEJIBHOTO Tajexka — koro? 4uro?: to build crpouts, to see Buaerp, to take Oparb, to open
OTKpPBIBATH U T.II.

HenepexoaHbIMH TarojaMy Ha3bIBAIOTCSI TaKHeE TJIArojibl, KOTOPBIE HE TPEOYyIOT mocie ceds
IPSIMOTO JIOTIOJIHEHUS: to live KuTh, to come NpuxoauTs, to fly nerats, cry miakare u zp.

2) I'maronbl-cBs3kM: be — ObITh, become — cTaHOBUTHCS/CTATh.

3) MopanbHbI€ I71arosl.

4) HekoTopble nepexoAHble IN1arojbl HE MOTYT MCIOJIB30BaThCS B CTpajaTelibHOM 3ajore. B
OOJIBLIIMHCTBE CITy4aeB 3TO IJIAroJibl COCTOSIHUSA, TaKHe KaK:
to fit roguThCs, OBITH BrIOPY to have umeTs to lack He xBaTaTh, HETOCTaBaThH to like HpaBUTHCA
to resemble HaOMUHATh, OBITH MOXOKUM  tO SUit TOJUTHCS, MOJXOAUTH U Jp.

IIpn wm3MeHeHuM IyIarojla W3 JCHCTBUTEIBHOTO B CTPAJATENIbHBIM 3aJI0 MEHSAETCS BCS
KOHCTPYKIHS IPEIOKEHUS:

- JIOTIOJTHEHHE TIPEJIOKEHHSI B Active CTAHOBHUTCS MOJUISKAIIUM TpeIokeHus B Passive;
- ToJyIeXKalee MpeaoKeHust B Active CTAaHOBHUTCS NMPEIIOKHBIM JOMOJHEHUEM, KOTOPOE BBOAUTCS
MIPEUIOTOM by T BOBCE OITyCKAeTCS;
- ckazyemoe B (popme Active cTaHOBHUTCA cKazyeMbIM B (hopme Passive.
Ocodennoctu ynorpedsenusi gopm Passive:

1. ®opma Future Continuous He ynoTpebisiercs B Passive, BMecTo Hee ynoTpebinsiercs Future
Indefinite:

At ten o’clock this morning Nick will be writing the letter. —At ten o’clock this morning the letter will
be written by Nick.

2. B Passive Het ¢opm Perfect Continuous, mo3ToMy B TeX CiIydasx, KOTJa HY>KHO NepeaaTh B
Passive neficTBue, HadaBmieecs IO KaKOrO-TO MOMEHTa W MPOJOJDKAIOIIEECs] BIUIOTH IO ITOTO
MOMEHTa, yrnoTpebistoTes popmel Perfect:

He has been writing the story for three months. The story has been written by him for three months.
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3. Jnsa xpatkocTd, Bo u3bexxaHue cloxHbIX (opm, ¢opmbl Indefinite (Present, Past, Future)
gacTo ymoTpeOmstorcst BMecto ¢opm Perfect m Continuous, kak B MOBCEIHEBHOM peYd TaKk U B
xynoxxectBeHHOH sutepatype. @opmer Perfect u Continuous uame ynoTpeOisioTcss B HayYHOMH
JUTEPATYpe U TEXHUUCCKUH HHCTPYKIUSX.

This letter has been written by Bill. (Present Perfect)

This letter is written by Bill. (Present Indefinite — Gosiee ynorpeOuTenbHO)
Apples are being sold in this shop. (Present Continuous)

Apples are sold in this shop. (Present Indefinite — Gosiee ynorpedutenbHO)

4. EcnM HECKOJNBKO OJHOTHMIIHBIX JEMCTBHM OTHOCATCS K OJHOMY IOJJIEXKAIEMy, TO
BCIIOMOT'aTeIIbHBIE TJIaroyibl OOBIYHO YIOTPEOISIOTCS TONBKO Hepesl MEpBhIM JCHCTBHEM, HAIlpUMep:
The new course will be sold in shops and ordered by post.

Ipsamoii maccus (The Direct Passive)

DTO0 KOHCTPYKILIMSA, B KOTOPOU TOJyIeXKaIee MpeuioskeHust B Passive COOTBETCTBYET MpsiMOMY
JONOJNHEHHIO TipeuioskeHnss B Active. IIpsmoii maccuB oOpasyercss oT OOJBIIMHCTBA HEPEXOHBIX
TJIar0JIOB.

I gave him a book. fI nan emy kuury. A book was given to him. Emy nanu kaury. (unu Kaura Opuia
JTaHa EMY)

The thief stole my watch yesterday. Bop ykpan Mmou dacel Buepa.

My watch was stolen yesterday. Mowu gacel ObUTH YKpaJICHBI BUEpa.

B aHrmmiickoM s3bIKE€ HWMEETCSl psJi TEPEeXOAHBIX TIJIAarojioB, KOTOPBIE COOTBETCTBYIOT
HETIEPEXOIHBIM TJIaroJiaM B PYCCKOM S3bIKE. B aHTIIMHCKOM OHHM MOTYT yIMOTPEOIATHCS B MPSIMOM
[IacCUBE, a B PYCCKOM — HET. JTO:t0 answer OTBeYaTb KOMY-II.
to believe Beputh KomMy-1.  to enter BxomuTh (B) to follow cnemomatb (3a) to help  momorars
KOMY-JI.
to influence BiuATH (HA) to join MPUCOCTUHATHCS to need HyXImaThCs to watch
Ha0Mr01aTh (32)

Tak Kak COOTBETCTBYIOIIME PYCCKHE TJarojibl, SBISACH HEMEPEXOJHBIMH, HE MOTYT
YIOTPEONATHCSL B CTpagaTeIbHOM 3ajlore, TO OHM MNEPEeBOJATCS Ha PYCCKUH SA3BIK TIJarojamMu B
JNIEUCTBUTEIILHOM 3aJI0T€E:

Winter is followed by spring.

A TIpE OTCYTCTBHHU JIOTOJNHEHHS C MPEUIOTOM by IepeBOASTCS HEONpeNeIeHHO-TUIHBIMA
npeiokeHussMu: Your help is needed.

KocBennniii naccus (The Indirect Passive)

OTO KOHCTPYKLMS, B KOTOpPOM moJulexkaliee npeasoxkeHuss B Passive coOTBETCTBYeT
KOCBEHHOMY JONOJHEHUIO TpeiokeHuss B Active. OHa BO3MOXKHA TOJBKO C TJIAroJiaMu, KOTOpBIE
MOTYT UMETh M MPSAMOE U KOCBEHHOE JOMOJHEHUs B JEeHCTBUTEIbHOM 3ajore. [IpsiMoe gomosHeHue
0OBIYHO O3HauaeT mpeaMeT (4To?), a KOCBEHHOE — JIUIIO (KOoMYy?).

C TakuMM IJ1arojaMu B JIeHICTBUTEIBHOM 3aJI0Te MOKHO 00pa30BaTh /1B€ KOHCTPYKLIMU:

a) TJIaroJI + KOCBEHHOE JIOMIOJTHEHHE + TPSIMOE JIOTIOJTHEHHE;

0) riaron + npsiMoe J0MOJIHEHUE + MpeIor + KOCBEHHOE JOTOJIHEHHE:

a) They sent Ann an invitation.- Ou mocnanu AHHE MPUTIIAICHHE.
6) They sent an invitation to Ann. - OHK TOCIaIM MpUTJIalieHne AHHE.

B crpamatensHOM 3aiiore ¢ HUMH TaKKe€ MOXKHO OOpa3oBaTh JIB€ KOHCTPYKIIMH — TPSIMOU H
KOCBEHHBII MaccuB, B 3aBUCHUMOCTH OT TOr0, Kakoe JONOJHEHHWE CTAaHOBUTCS MOJJIEKAIIUM
npenioxeHus B Passive. K aTum riiaronam otHocsTes:to bring IpUHOCUTH

to buy nmokynatb to give naBaTh to invite mpuriamarh to leave
OCTaBJIAThH

to lend omamkuBate to offer mpennarats to order mpuKkas3bIBaTH to pay IUIaTUTH

to promise obemats to sell mpomaBaTh to send mockutath  to show mokasbIBaThH

to teach yuuth to tell ckazaTh u ap.

Hampumep: Tom gave Mary a book. Tom man Mapu kHury.
Mary was given a book. Mapu nanu KHUry. (KOCBEHHBIH ITaccuB — 0oJiee yIOTpeOUTEIeH)
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A book was given to Mary. Kaury gamu Mbapu. (mpsMoii maccuB — MeHee YIoTpeOuTeNneH)

Breibop Mexay NOpsMbIM MM KOCBEHHBIM IaCCHBOM 3aBUCUT OT CMBICIIOBOTO aKIICHTA,
BKJIQ/IBIBAEMOTO B MOCIIEIHNE, HanOO0JIee 3HaYNMBbIe, CJI0Ba (pasbl:

John was offered a good job. (kocBeHHbI# accuB) JI>KOHY MPEIOKUIN XOPOIIYIO paboTy.
The job was offered to John. (mpsimoit maccuB) PaGoty npemnoxunu J[xoHy.

['maron to ask crpammBarh 00pa3yeT TOJIBKO OJHY MACCUBHYIO KOHCTPYKIUIO — Ty, B KOTOPOi
MOJUIEXKAIIUM SIBJIICTCS JOTIOJIHEHHE, 0003HAYAroIIee JTUIO (KOCBEHHBIH ITacCHB):

He was asked a lot of questions. Emy 3amanum MHOTO BOIIPOCOB.

KocBeHHBII TaccuB HEBO3MOXKEH C HEKOTOPBIMH TIJIaroJiaMd, TPEOYIOIIUMH KOCBEHHOTO
nornonHeHus (komy?) ¢ npeanorom to. Takoe KOCBEHHOE JIOMOJHEHHE HE MOXKET ObITh MOJIeKAIINM B
Passive, mo3TomMy B cTpasaTelbHOM 3aJ0r€ BO3MOXKHA TOJIBKO OJJHA KOHCTPYKILHUS — MPSMOW MAaCCUB,
TO ecTh BapwaHT: UTo? OOBSACHWIM, TPEMIOXKWINA, TOBTOpWiIH...Komy? 3Irto rnaromnsito address

aapecoBaTh
to describe omnuceIBaThH to dictate naukTOBaTH to explain OOBICHATH to mention
YIIOMHUHATh
to propose mpeniaararb to repeat TOBTOPATH to suggest mpemiaratb to write

MUCaTh U JIp.
Hanpumep: The teacher explained the rule to the pupils. — Yuutens oObsICHHI MpPaBUIO YYCHHKAM.
The rule was explained to the pupils. — IlpaBuno o0bscaunm ydenukam. (Not: The pupils was
explained...)

Ynorpediaenue CTpagaTeabHOro 3aJ10ra

B aHrimiickoMm si3bIKke, Kak U B PyCCKOM, CTPaJAaTeIbHbIH 3aJI0T YIIOTP. JIs TOTO YTOOBI:

1. O6oiiTrch 6e3 ynmoMuHaHus ucnoHuTes aeictus ( 70% cimydaeB ynorpebienust Passive)
B TEX CIIydasx KOrja:

a) MicnonHuTeNb HEM3BECTEH WM €T0 HE XOTAT YIOMUHATH:

He was killed in the war. On 6b11 yOUT Ha BoiiHe.

0) HcnomHuTenb HE BaXKEGH, a HHTEPEC IMPEICTABISCT JHUIIb OOBEKT BO3JCHCTBUS H
COITyTCTBYIOIHE 00CTOATENbCTBA:

The window was broken last night. OxHo ObUIO pa30KTO NMPONLION HOYBIO.

B) McnonmHuTtens 1eiicTBUS HE HAa3bIBAETCs, TIOCKOJIBKY OH SICE€H U3 CUTYAIlUH UM KOHTEKCTa:
The boy was operated on the next day. Maypurka onepupoBajii Ha CAEAYIOIIHUH JIEHb.

r) be3nuuHble MacCUBHBbIE KOHCTPYKIMHU IOCTOSHHO MCIIOJB3YIOTCS B HAY4YHOM M y4eOHOMH
TuTepaType, B pa3IMUHbIX pyKoBoACTBaX: The contents of the container should be kept in a cool dry
place. Conep:xuMoe ymakoBKH CI€IyeT XpaHUTh B CyXOM IPOXJIaJIHOM MECTe.

2. Jlnst Toro, 4TOOBI CIIeUAIbHO TPUBJIEYh BHUMAHUE K TOMY, KEM WJIM Ye€M OCYIIECTBIISIIOCH
neiicteue. B 3TOM ciydae cymiecTBUTENbHOE (OAYIIEBICHHOE WIM HEOIYIIEBICHHOE.) WU
MecTouMeHure (B 00beKTHOM MaJie’Ke) BBOAUTCS IIPEAJIOTOM by mocie ckazyemoro B Passive.

B aHrnmiickoM si3bIke, Kak U B PyCCKOM, CMBICIIOBOM aKIEHT MPUXOIUTCS Ha MOCIEAHIOI0 YacTh
¢dpasel. He quickly dressed. On 6wicTpo onencs.

[TosTOMy, ecii HYXHO NMOTYEPKHYTh HCIIOJIHUTENS ACUCTBHS, TO O HEM CIEIyeT cKa3aTb B
KOHIIE MpeIokeHusi. M3-3a cTpororo mopsiaKa CJIOB aHTIHICKOTO TPENJIOKEHHAS AITO MOXKHO
OCYILECTBUTB JIUIIb MPUOETHYB K CTpajgaTeabHOMy 3ajory. CpaBHUTE:

The flood broke the dam. (Active) HaBoguenue pazpymmiio miotuny. (HaBogaeHue pazpymumio 4To?
— IJIOTUHY)

The dam was broken by the flood. (Passive) Ilnoruna Obuia paspymena HaBogHeHueM. (ILmotuna
paspylieHa yemM? — HaBOJHEHUEM)

Yarme Bcero MCIOMb3yeTcsl, KOT/Ia pedb UaeT 00 aBTOPCTBE:

The letter was written by my brother. 3To nucsmMo 6bUI0 HATUCAHO MOUM OPaTOM.

N korjia UCMOJHUTENb ACUCTBUS SBIIAETCS MPUUUHOMN MOCIEAYIOIIEr0 COCTOSHUSA:
The house was damaged by a storm. J[om ObLT OBpeXkI€H IPO30ii.

[Ipumeuanue: Ecim paeiicTBue coBepmiaeTcss C IMOMOIIBIO KakKoOro-To MpeaMeTa, TO
yroTpebmnsercs npeior with, Hanpumep:
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He was shot with a revolver. On 6bu1 yOUT U3 peBOJIBLBEpA.
IlepeBona riarosios B ¢popme Passive

B pycckoM si3bIKe ecTh TpH Croco0a BBIPAXKEHUS CTPAIaTeNIbHOTO 3aJI0Ta:

1. IIpu momomu rnarosa "ObITh" W KpaTKoW (OPMBI CTpaAaTeIbHOTO MPUYACTHS, MPUYEM B
HACTOSIIEM BpeMeHH "OBITh" OIyCKaeTCs:

[ am invited to a party.
S npurnamén Ha BEUEPUHKY.

WNHorza npu nepeBojie UCHOIb3YETCsl OOpaTHBIN MOPAJOK CIOB, KOTAA PYCCKOE IPEIIOKEHHE
Ha4YMHAETCs co ckazyemoro: New technique has been developed. brina pazpaborana HoOBast METOTUKA.

2. I'maron B CTpajaTesIbHOM 3aJI0r€ NEPEBOAUTCS PYCCKUM IJ1arojoM, OKaHYMBAIOLIIMMCS HA —
csi(-Cb):

Bread is made from flour. Xne6 nenaercs u3 Myku.
Answers are given in the written form. OTBeThI Jar0TCS B TUCBMEHHOM BUJIE.

3. HeomnpeneneHHO-TMYHBIM MpeaoXKeHHeM (IoJyuIeXkaliee B IEpPeBOJE OTCYTCTBYET;
CKa3yeMo€ CTOUT B 3-M JIMIIE MHOKECTBEHHOIO0 4YMCa JEHCTBUTEJIBHOIO 3aJI0ra). DTOT CIocod
1epeBo/ia BO3MOXKEH TOJBKO IPH OTCYTCTBUHU JAONOJIHEHHUS C IPeAsioroM by (Ipou3BoauTeNb JeHCTBUSA
HE YIIOMSIHYT):

The book is much spoken about. O6 3T0it KHUT€ MHOTO TOBOPSIT.
I was told that you’re ill. MHe cka3anm, 9T0O TBI OOJICH.

4. Ecau B NpeUIOKEHUM YyKa3aH CYOBEKT NEHCTBUSA, TO €ro MOXHO HEPEeBECTH JIMYHBIM
MPEUIOKEHUEM C TJarojoM B JCHCTBUTEIHHOM 3aJiore (IOMOJHEHHE ¢ by Ipu MepeBoe CTAHOBUTCS
noJyiexamum). Beibop Toro uiam mHOro crioco0a nepeBoja 3aBUCUT OT 3HAYEHHUs IJarojla U BCEro
IIPEIOKEHUS B 1IEJIOM (OT KOHTEKCTa):

They were invited by my friend. Ux mpurnmacun moit apyr.(uiu OHM ObUIM HpPHUIJIAIIEHBl MOUM
JIPYroMm. )

[Tpumeuanue 1: MHorna crpagaTenbHbli 000POT MOXHO MEPEBECTH IBYMS WM JIaXXe TpeMms
croco0amH, B 3aBUCHIMOCTH OT COOTBETCTBYIOIIETO PYCCKOTO IJIarojia U KOHTEKCTa!
The experiments were made last year.

1) OnpIThI OBUTH TPOBEJAEHBI B IPOLIIOM TOAY.
2) OnbITH NPOBOJAMIUCH B MIPOIIJIOM TOAY.
3) OnbITHI IPOBOJWIIM B IIPOLIIOM TOAY.

[Tpumeuanue 2: Ilpu mepeBose HY)KHO yYUTHIBaThb, YTO B AQHIJIMMCKOM SI3bIKE, B OTJIMYHUE OT
PYCCKOTO, TIpM H3MEHEHHWH 3aJI0Ta HE IMPOUCXOJWT HM3MEHEHHWE Na/eka CIJIOBa, CTOSIIETO Mepes
rjaroyioM (Harnpumep B aHrimickoM she u she, a mepeBoaMM Ha pyccKuil - OHa U ei):

[Tpumeuanue 3: OG0pPOTHI, COCTOALINE U3 MECTOUMEHUS it C TJIAr0JIOM B CTPaJaTeIbHOM 3aJI0re
NIEePEBOJIATCS HEONPEIETEHHO-TUUYHBIMU 000POTaMHU:

It is said... T'oBopHr... It was said... T'oBopunmu...
It is known... W3BecTHO... It was thought.../lymanu, nonaramnmu...
It is reported... Coobmator... It was reported...CooOmanu...u T.1.

B takux ob6oporax it UrpaeT poiib (HOPMAIBLHOTO MOAIEKAIIETO U HE UMEET CAMOCTOATEIBHOTO
3HaueHus: It was expected that he would return soon. Oxupganu, 4T0 OH CKOPO BEPHETCA.

Boinonnume ynpasiCcHernus Ha 3aKpenjienue mamepuaa:

1. What happens to a car when it is taken for a service? Look at the prompts and make
sentences using the present simple passive, as in the example.
1. the oil / change
The oil is changed.
2. the brakes / test
3. the filters / replace
4. air / put / in the tyres
5. the battery / check
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6. the lights / test

7. broken parts / repair

8. it / take / for a test drive

9. the radiator / fill / with water

2. Mr Sullivan, who is a director, is preparing a scene for his new film. Read the orders and
respond using the present continuous passive, as in the example.
1. Move that scenery, please.
It's being moved now, Mr Sullivan.
2. Put those props in place, please.
3. Call the actors, please.
4. Check their costumes, please.
5. Turn on the lights, please.

3. Detective Maguire is talking to a police officer about a burglary which happened early
yesterday morning. In pairs, ask and answer questions using the prompts below, as in the example
1. Have you dusted the house for fingerprints yet?
the house / dust / for fingerprints yesterday
Yes, the house was dusted for fingerprints yesterday.
2. Have you found any evidence yet?
a piece of material / find / this morning
3. Have you interviewed the house owners yet?
they / interview / last night
4. Have you questioned the neighbours yet?
they / question / this morning
5. Have you arrested any suspects yet?
two men / arrest / yesterday evening
6. Have you interrogated the suspects yet?
they / interrogate / last night
7. Have you recovered the stolen goods yet?
they / recover / this morning
8. Have you written your report yet?
it / complete / an hour ago

4. Helen and Chris moved house two years ago. Yesterday, they drove past their old house
and saw that it looked very different. Describe the changes using the present perfect simple passive,
as in the example.

1. the outside walls / paint

The outside walls have been painted.
new windows / put in

a garden pond / make

the trees / cut down

a lot of flowers / plant

the old gate / replace

AN e

5. A young actress is hoping to star in a new film. Her friend is asking her what is going to
happen. Respond to her questions using the passive infinitive, as in the example.
1. Will they audition you for the new film?
Well, I hope to be auditioned.
2. Will they give you a leading role?
3. Will they pay you a lot of money?
4. Will they send you to Hollywood?
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Will they introduce you to all the stars?
Will they ask you to give a TV interview?
Will they give you an award?

~ o

6. Put the verbs in brackets into the correct passive tense.
A: Who looks after your garden for you?
: It ...is looked after... (look after) by my brother.
A: That's a beautiful dress. Where did you buy it?
: Actually, it ... (make) for me by my aunt.
A: Have you typed that letter yet, Miss Brown?
: It ... (type) right now, sir.
A: Did you make the coffee when you got to work this morning?
: No, it .... (already/make) by the time I got there.
A: Are you going to pick up the children today?
: No, they ... (pick up) by Roger. I've already arranged it.
A: Where is your watch?
: I broke it. It ... (repair) at the moment.
A: Has the new furniture for my bedroom arrived?
: No, it ... (not/deliver) yet.
A: They are building a new sports centre in town.
: Tknow. It ... (open) by the mayor next month.

W IWwWoowrwrwrm>dT—

7. Rewrite the sentences in the passive, where possible.
1. John opened the door.
...The door was opened by John.
2. They didn't come home late last night.
At cannot be changed.
Their nanny takes them to the park every day.
I left very early yesterday afternoon.
Meg asked the policeman for directions.
Charles is moving house next month.
The letter arrived two days ago.
Sam took these photographs.

N QU W

8. Fill in by or with.

The lock was broken ...with... a hammer.

This book was written ... my favourite author.
The cake was decorated... icing.

The tiger was shot ... a gun.

Claire was shouted at ... her teacher.

He was hit on the head ... an umbrella.

S S

9. Rewrite the sentences in the passive.
1. Someone is repairing the garden fence.
...The garden fence is being repaired....
Do they teach Latin at this school?
I don't like people pointing at me.
She hit him on the head with a tennis racquet.
Michael has made the preparations.
Is Tim cleaning the house?
Who built the Pyramids?
The boss is going to give us a pay rise.

O N W

67



0. I expect they will deliver my new car soon.

10.  The police are questioning the suspects.

11.  Did your next door neighbours see the thieves?

12.  Paul remembers his teacher asking him to star in the school play.
13. A lot of children use computers nowadays.

14.  Who smashed the kitchen window?

15.  They won't have completed the work by the end of the month.
16.  The children will post the letters.

17.  People make wine from grapes.

18. Had Helen closed the windows before she left the house?

19.  Jill hasn't done the housework yet.

20.  They may not deliver the parcel today.

10. Put the verbs in brackets into the correct passive tense.
: Do you still work at Browns and Co?
:Yes, [ do. 1 1) ...have been employed... (employ) by Mr Brown for five years now, you know.
: Oh. Do you still enjoy it?
:Ohyes! [2) ... (give) a promotion last year and I'm very happy.
: A promotion? So, what is your job now?
:13) ... (make) Head of European Sales.
: So, what do you do?
: Well, sometimes [ 4) ... (send) to other countries on business.
: I see. Do they pay you well?
: Well, I5) ... (pay) quite well and I expect I 6) ... (give) a pay rise soon.
: Good for you!

S>> we>we W W

CoruacoBanne Bpemen (Sequence of Tenses)

Ecin B TIJIaBHOM MpEIJIOKEHUHM CKa3yeMO€ BBIPAKEHO TIJIarojioM B OJHOW u3 (opm
IPOIIEINIEr0 BPEMEHH, TO B MPHUAATOYHOM MPEUIOKEHUN YHNOTpeOJIeHHe BPEMEH OTpaHUYeHO.
[IpaBmiio, KOTOpoMy B OTOM cly4ae NOJUYUHSETCS YyNOTpeOJeHHe BpeMEH B NPUIATOYHOM
IIPEIIOKEHNH, Ha3bIBA€TCs COINIACOBAHUEM BPEMEH.

Ilpaguno 1: Ecnu riaron riaBHOTO NpeUIoKeHUS UMeeT (OpMy HACTOSIIEro Wi Oyayliero
BPEMEHH, TO TJIaroJl MPHIATOYHOIO MPEUIOKEHUs OyeT UMeTh JIo0yro GopMmy, KoTopas Tpedyercs
CMBICIIOM IpeUIokKEHUA. TO €CTh HUKAaKMX U3MEHEHUN HE MPOU30MJIET, COTJIaCOBAaHUE BPEMEH 3/IECh B
CHJIy HE BCTyHaeT.

Ilpaguno 2: Ecnu rnaron TJaBHOTO MpPENOKEHUS HMMeeT (opMy NpOIIENIIEr0o BpeMEHU
(o6braH0 Past Simple), To riarona mMpuAATOYHOTO MPEATIOKEHUS JOJKEH ObITh B (hOpME OJHOrO M3
Ipouiemux BpeMeH. To ecTh B JAHHOM ciIy4yae BpeMs MPUAATOYHOIO MPeAsIoKeHNs n3MeHuTcs. Bee
9TH U3MEHEHMsI OTPaKEHbI B HIDKECIEAYIOIIEH Tabnue:

[Tepexon u3 OJIHOTO [Tpumepsr

BPEMEHH B JIpyroe

Present Simple » Past| Hecan speak French — Ou | Boris said that he could
Simple TOBOPUT MO-(PPaHITY3CKH. speak French — bopuc ckasain, yto

OH FOBOPHT NMO-(QPAHIIY3CKHU.

Present Continuous » Past | They are listening to him — Onu | I thought they were listening to him

Continuous CIIYLIAIOT €ro — $1 nyman, OHM CIIYIIaIOT €ro.

Present Perfect » Past| Our teacher has  asked my | Mary told me that our teacher had

Perfect parents to help him — Ham | asked my parents to help him -
YUUTEINb TIOTIPOCHIT Moux | Mapust ckazajga MHe, YTO Haml
poauTesnei moMoyub eMy. YUUTEIb MOMPOCUI MOUX POAUTENEH

TIOMOYb €MY.
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Past Simple » Past Perfect | I invited her — I nmpurnacun ee. | Peter didn't know that I had
invited her — Ilerp He 3Ham, 4yTO 4
TIPUTIIACHII €€.

Past Continuous » Past | She was crying — Ona rutakana | John said that she had been

Perfect Continuous crying — J[KOH cka3zaj, 4TO OHa
TUTaKasa.

Present Perfect Continuous | It has been raining for an hour | He said that it had been raining for

» Past Perfect Continuous — Jlo>K1b UAET yKe Yac. an hour — OH cka3ai, 4To yXe 4Jac
TIeJ TOKb.

Future Simple » Future in | She will show us the map — Ona | [ didn't expect she would show us

the Past MOKaXXET HaM KapTy. the map — S He okmman, 4To OHa
MOKQKET HaM KapTy.

H3menenue o6cmosamensbcme pemenu u Mecma npu co2iaco6aHuu 6pemeH.

CrnenyeT 3allOMHHUTB, YTO TPU COTJIACOBAHWUU BPEMEH H3MEHSIOTCS TaKKe HEKOTOPHIE CIIOBa
(oOcTosTENHCTBA BPEMEHU U MECTA).

this » that

these » those

here » there

now » then

yesterday » the day before

today » that day

tomorrow » the next (following) day

last week (year) » the previous week (year)

ago » before

next week (year) » the following week (year)

IlepeBoa npsiMoii peyn B KOCBEHHYI0 B AHTJIMICKOM sI3bIKe

Junist Toro 4troObl MEpeBEeCTH MPSIMYI0 pedb B KOCBEHHYIO, HY)KHO CIEJIaTh OIpEICIICHHbIC
neiicreus. Mtak, 4ToOBI TIepenaTh YbU-TO CIIOBA B QHTJIMMCKOM SI3BIKE (TO €CTh MEPEBECTH MPSIMYIO
pedb B KOCBEHHYIO), MbI:

1. Youpaem kasviuku u cmasum cnoeo that

Hanpumep, y Hac ecTh IpeioKeHHe:

She said, “I will buy a dress”. Ona ckazana: «5l Kymito niaarbe».

UtoObl epeaTh KOMY-TO 3TH CJIOBa, TaK e KaK U B PyCCKOM, MbI YOHpaeM KaBbIYKU M CTAaBUM
cioBo that — «uro».

She said that ..... Ona cka3aia, 4To....

2. Mensem oeiicmeyrouiee 1uyo

B npsimoif peun 0OBIYHO YENOBEK TOBOPHUT OT CBOEro Nuiia. Ho B KOCBEHHOW peuu MbI HE
MOJKET TOBOPHUTH OT JIMIIA ATOTO YeioBeKa. [103ToMy MBI MEHSIEM «sI» Ha JAPYroe ACHCTBYIOIIEE JTUIIO.
BepHemcs k HameMy NpeaioKeHUIO:

She said, “I will buy a dress”. OHa cka3ana: «f Kyt miaaTbe».

Tak Kak MbI TIepeZiaeM CJI0Ba JIEBYIIKH, BMECTO «51» CTABUM «OHa»:

She said that she ..... Ona ckazana, 4To OHa....

3. Coznacoevieaem epems

B aHMmMiACKOM SI3BIKE MBI HE MOKEM HCIIOJIH30BaTh B OJTHOM IPEIOKECHUH TTPOIIC/IIIee BPEMsI
c HacrosmmMm wiud OymymmM. [losToMy, ecnmu MbI TOBOPUM «cKazam» (TO €CTh HCIHOIb3yeM
MpoMIe/IIee BpeMsi), TO CISAYIONIYI0 YacTh MPEUIOKCHHS HYXKHO COTJIACOBATH C 3TUM IPOIIEAIIEM
BpeMeHeM. Bo3bMeM Hallie mpeyiokeHne:

She said, “I will buy a dress”. Ona ckazana: «5l Kyt miaTbe».

UYroObl coriiacoBaTh MEPBYI0 M BTOPYIO YacTd TpeqioxeHus, MeHseM will na would. cm.
maoauyy eviule.

She said that she would buy a dress. Ona ckazana, 4To OHa KYIHT IUIaThe.

4. Mensem nekomopuie ciosa
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B HekoTOpBIX coydasx MbI JOJDKHBI COTJIACOBATH HE TOJIBKO BPEMEHA, HO M OTJICIbHBIC CIIOBA.
Uro 310 3a cioBa? JlaBaiiTe pacCMOTpUM HEOOJIBIIION TTPUMED.

She said, “I am driving now”. OHa ckazana: «S 3a pynem ceigacy.

To ecTh OHa B JaHHBII MOMEHT 3a pyieM. OqHaKo, KOr/ia Mbl OyJIeM IepeiaBaTh €€ CJI0Ba, MbI
OyZeM TOBOPUTH HE MPO JaHHBIM MOMEHT (TOT, KOTJIa MbI TOBOPUM ceidac), a Mpo MOMEHT BPEMCHH B
mpomioM (TOT, Korja oHa Obuta 3a pysiem). [loaTromy Mbl MeHseM now (ceiiyac) Ha then (torma) cm.
maoauyy eviule.

She said that she was driving then. Ona ckazana, 4To oHa OblIa 3a pyJeM Torja.

Bonpochl B KOCBEHHOI1 pe4yd B aHTJINICKOM SI3bIKe

Bormpockl B KOCBEHHOH peun, 110 CyTH, HE SIBJISIIOTCS BOIIPOCAMU, TaK KaK MOPSAO0K CJIOB B HUX
TaKoH ke, KaK B yTBEpAUTEILHOM MPEAJIOKEHUU. MBI HE HCIOIb3yeM BCIIOMOTraTeNbHbIe Taaros! (do,
does, did) B Takux npeioKeHUsX.

He asked, “Do you like this cafe?” Ou cnpocun: «Teoe npasumcsa 3mo kaghe?»

UroObl 3a1aTh BOMPOC B KOCBEHHOW peuYd, Mbl yOWpaeM KaBBIYKM W CTaBUM if, KOTOpBIE
MepeBosATCS Kak «iny». CorimacoBaHue BPEMEH MPOUCXOIUT TaK K€, KaK U B OOBIYHBIX MPEATIOKECHUSIX.
Hame npennosxenue Oyner BbITISACTD TaK:

He asked if I liked that cafe. On cnpocun, npagumcesa iu mHe mo Kage.

JlaBaiiTe pacCMOTpPUM €11I€ OJUH MPUMED:

She said, “Will he call back?” Ona ckazana: «Ou nepezeonum?y

She said if he would call back. Ona cxazana, nepezéonum Jiu oH.

CrnenuaJjbHble BONPOCHI B KOCBEHHOM pedu

CrieninanbHbIe BOIIPOCHI 337al0TCS CO CIEAYIOUIMMH BOIPOCHTEIBHBIMU ClIOBaMH: what — 4To
when — koraa how — kak why - mouemy where — rie which — koTopsiii

[Tpu nepeBosie TaKMX BOIPOCOB B KOCBEHHYIO pE€Ub MbI OCTaBJIsIEM MIPSAMOM MOPSAIOK CIIOB (Kak
B YTBEPIUTENbHBIX MPEIOKEHHIX ), @ Ha MECTO if cTaBUM BOIIPOCUTENBHOE CIIOBO.

Hanpumep, y Hac ecTb BOIIPOC B IPSIMOU pedH:

She said, “When will you come?”. Ona cxazana: «Kozoa met npuoewiv?)

B xocBeHHOM peun Takoi Bonpoc OyJIeT BBIMISAAETD TakK:

She said when I would come. Ona ckazana, kozoa a npuoy.

He asked, “Where does she work?” On cnpocun: «I'0e ona pabomaem?»

He asked where she worked. Ou cnpocun, 20e ona pabomaem.

Boinonnume YRPAasiICHEeHUA Ha 3aKpenjienue mamepuaia:

1. Fill in the gaps with the correct pronoun or possessive adjective.
1. James said, "My boss wants me to go to London tomorrow.'
James said ...his... boss wanted to go to London the following day.
2. Mary said, 'I'm waiting for my son to come out of school.'
Mary said that ... was waiting for ... son to come out of school.
3. George said, 'I've bought a new car for my mum.'
George said ... had bought a new car for ... mum.
4. Julie said to me, 'l need you to help me with the shopping.'
Julie told me that ... needed ... to help ... with the shopping.
5. John said, 'T'd like to take you out to dinner.'
John said ... 'd like to take ... out to dinner.
6. Helen said to Jane, 'l think your new haircut is lovely.'
Helen told Jane that ... thought ... new haircut was lovely.

2. Turn the following sentences into reported speech.
1. Robin said, These biscuits taste delicious.' ...
Robin said (that) the biscuits tasted delicious....
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2. “I can't see you this afternoon because I've got a lot to do,' Ann told me.

3. She came into the room holding some letters in her hand and said, 'l found these while I was tidying
the desk drawers.'

. Fiona said, That picture was painted by my great-grandfather.'

. “Those were good times for my family,' Jack said.

. 'l received a parcel this morning, but I haven't opened it yet,' Tom said.

. "You mustn't do that again,' Mum said to Bob.

. “These shoes are worn out. You'd better throw them away,' Mum said to me.
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3. Turn the following sentences into reported speech.
1 He said, T'm going to the station.'
...He said (that) he was going to the station....

2 Tina said, 'You should exercise regularly.'

3 They said, "We had booked the room before we left.'

4 Tom said, This meal is delicious.'

5 'T've written you a letter,' she said to her friend.

6 "We've decided to spend our holidays in Jordan,' they told us.
7 Jill said, “I’ll go to the bank tomorrow.'

8 She said to him, "We've been invited to a wedding.'

9 She told me, "You must leave early tomorrow.'

10 They've gone out for the evening,' Jessie said to me.

11 They said, 'We may visit Joe tonight.'

12 She said, 'l can meet you on Tuesday.'

13 Keith said, There is a letter for you on the table.'

14 "'We won't be visiting Tom this evening,' Sam told us.

15 Eric said, They had been talking on the phone for an hour before I interrupted them.'
16 'T haven't spoken to Mary since last week,' Gloria said.

17 They delivered the letters this morning,' she said.
18 He said, 'I'd like to buy this jumper.'
19 They aren't going on holiday this year,' he said.

20 Jane said, 'T haven't finished my homework yet.'

21 T'm going to bed early tonight,' Caroline said.

22 'My mother is coming to visit us,' I said.

23 "We don't want to watch a film tonight,' the children said.
24 'He's playing in the garden now,' his mother said.

25 She said, "You must do your homework now.'

4. Turn the sentences into reported speech. In which of the following sentences do the tenses
not change? In which do they not have to be changed? Why?
1 The article says, “The artist only uses oil paints.'
...The article says (that) the artist only uses oil paints....
... The tenses do not change because the introductory verb is in the present simple....
"They are working hard today,' he said.
T've done the things you asked me to do,' Mary said.
The sun rises in the east,' she said.
'He broke the window,' they said.
'We've never been on holiday abroad,' they said.
Mum says, 'Dinner is ready.'
“I’11 start cooking at six o'clock,' she said.
"We went to the supermarket yesterday,' he said.
Mrs Jones says, 'My daughter is going to have a baby.'
"You're never going to get a job,' Dad always says.
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12 'Fish live in water,' he said.

13 'We went to the beach last weekend,' they said.
14 'He showed me his photographs,' she said.

15 'I'm working on my project now,' Billy said.

5. Turn the following sentences into reported speech.
1 'Seaweed grows in the sea,' the teacher said to the students.
...The teacher said to the students/told the students (that) seaweed grows/grew in the sea....
'l saw Amanda at the cinema,' she said, (up-to-date reporting)
They don't live here any more,' he said to me. (out-of-date reporting)
"Canada is a large country,' he said.
The Statue of Liberty is in America,' she said to us
“I’ll help you with your homework," he said, (out-of-date reporting)
'T would go on holiday if I had enough money,' Bill said, (up-to-date reporting)
'If I'm free, I'll call you,' Tom said, (up-to-date reporting)
"You should make a decision,' he said to us.
0 "You can ask John for advice,' she said, (up-to-date reporting)
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6. Turn the following into reported questions.
1 "Where do you live?' I asked her.
.1 asked her where she lived....
'How old will you be on your next birthday?" he asked me.
"Where is your umbrella?' she asked her daughter.
'Do you like playing football?' John asked us.
The boss asked, 'What time are you going home today?'
'Will you take the children to school today?' he asked.
"'Who called you today?' she asked.
"When will you decorate the kitchen?' Martha asked.
9 'Who broke my vase?' I asked.
10 Father asked, "Will you help me lift these boxes, please?'
11 'Can you speak a foreign language?' she asked her.
12 "Where is the tourist information centre?' we asked.
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7. Yesterday, Marion met a couple who were on holiday in London. They were looking at a
map. She asked them some questions. Turn them into reported questions.
1 'Are you lost?'

...Marion asked them if/whether they were lost....
'Can you speak English?'

'Where are you from?'

'Is your hotel near here?'

'Where do you want to go?'

"Were you looking for Big Ben?'

'Have you been to the British Museum?'
'Have you visited Buckingham Palace?'
'Do you like London?'
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8. Fill in the gaps with the introductory verbs in the list in the correct form.
order, tell, ask, beg, suggest

1 'Please visit me in hospital,' Joan said to Colin.
Joan ...asked... Colin to visit her in hospital.
2 'Let's eat out this evening,' Paul said to her.

Paul ... eating out that evening.
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3 'Please, please be careful,' she said to him.
She ... him to be careful.

4 'Don't go near the fire,' Dad said to us.
Dad ... us not to go near the fire.
5 'Be quiet!' the commander said to the troops.

The commander ... the troops to be quiet

9. Turn the following sentences into reported speech.
1 'Let's try the exercise again.'
The ballet teacher suggested trying the exercise again.
2 'Lift your leg higher please, Rachel.'
3 'Turn your head a little more.'
4 'Don't lean back.'

10. Turn the following sentences into reported speech.
1 The doctor said to the patient, 'Come back to see me again next week.'
... The doctor told the patient to go back and see him again the following week/the week after.
The guard said to the driver, 'Stop!'
He said, 'Shall we go for a walk?'
She said to him, 'Please, please don't leave me!'
Jenny said to Dave, 'Please help me with this
She said to him, 'Open the window, please.'
Mother said, 'How about going for a drive?'
She said, 'Let's eat now.'

0NN L B~ W
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TEMA 4. IIpogheccuonanvnasn cipepa oouienusn (A u mos 6yoywan cneyuanbHocms)
Temamuka oowenus:
1. 36panHoe HampaBieHUE MPOPECCHOHATBHOMN JIeITeILHOCTH.

4.1 3anomuume cnosa u eviparxcenus, He0OX00uUMble 014 0CBOCHUSA MeM Kypca:
My speciality
The Earth's Crust and Useful Minerals

cause - V 3aCTaBIIsiTh; BBI3bIBATh; BIMSTH, IPUUUHATh; /1 MPUUYMHA, OCHOBAHHE; J€J0; olliee
JIEII0; SyNn reason

clay - » rmuHa; rIMHO3EM

consolidate - v TBepaeTh, 3aTBEpAEBaTh, YIUIOTHATH(CS); YKpemiaTh; syn solidify

crust - 7 Kopa; 2eo. 3eMHasi Kopa

decay - v THUTb, pa3naratbcs; 7 BBIBETPUBAHUE (nOpo0), pacnall, pa3iloKeHNe

derive - v (from) MporcXOaUTh, BECTH CBOE MPOUCXOKIECHUE (0M); HACIEI0BATh

destroy - v pa3pymars; yHUuTOXaTh; destructive a pa3pymmTeabHbIMI

dissolve v pacTBOpsTH

expose - V BEIXOJUTh (Ha N08epXHOCMb), OOHAXKATHCS, exposure - 7 OOHaKEHUE

external - ¢ BHEIIHU

extrusive - a 3¢ y3uBHBIN, H3MUBIIHACS (0 20pHOU NOPOOE)

force - v 3acTaBnATh, NPUHYKIATh; YCKOPSTH JABIKEHUE; 1 CUJIA; YCUIIHE

glacier - n negHUK, TIETUED

grain - n 3epHo; angular grains - yrioBatsie 3epHa (Murepanos), grained - a 3epHUCTBIN

gravel - n rpaBuil, KpyIHbIN [IECOK

internal - @ BHyTpeHHUN

intrusive - ¢ UHTPY3UBHBIN, TUTYTOHUYECKUI

iron - n xenes3o

layer - n macr

like - a moxoxuit, mogo0HBI; syn similar; ant unlike; adv mogo6HO

lime - » u3BecTh; limestone - # H3BECTHAK

loose - a HecBsI3aHHBIN, CBOOOTHBIN; PHIXJIBIT

make up - v COCTaBJIAATh; n COCTaB (8ewecmaea)

particle - n qacTuia; BKIItOUeHUE

peat - n Topd; ToppsTHUK

represent - v TPEICTaBIATH CO0OI0; O3HAUaTh; OBITH MpeACTaBUTENEM; representative -
MIpe/ICTaBUTEIND; representative - ¢ XapakTepHbIN, TUTHYHBIN

rock — n ropHas nmopoja; igneous - n3Bep>keHHas Mopoaa; sedimentary - ocajiouHas mopojaa

sand - n mecok

sandstone - n necuanuk; fine-grained (medium-grained, coarse-grained) - MEIKO3€pHUCTBHIN
(cpeaHe3epHUCTHIN, TpyO03epHUCTHIN) MECUaHUK

sediment - n oTno)keHue; ocarodHas nopoza; sedimentary - a ocanoussiii; sedimentation - n
o0pa3oBaHME 0CATOYHBIX TTOPOJT

schist - n (xpucmaniuyeckuii) cnanen; schistose - a cnanieBaTslIii, CITOUCTBIN

shale - » crmanen, cnanueBasi IJIMHA, TJIMHUCTBIA cliaHel; clay - TJIIMHUCTBIA CllaHell;
combustible ..., oil ... - roprounii cinanen

siltstone - n aneBput

stratification - » HanacToBanme, 3ajeranue

stratify - v HamacToBBIBaThCS; OTiararbes riactamu; stratified a mmacroseiit; syn layered,
bedded

substance - 7 BemecTBo, MaTepual; CylHOCTb

thickness - » TonmmHa, MOITHOCTE

value - 7 1IeHHOCTh; B&KHOCTh; BeTM4YNHA; 3HaueHue; valuable - a nieHHsIi (0 pyoe)
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vary - v u3sMeHsTh(cs); ornuuath(cs); syn differ, change (from); variable - ¢ nepemeHHbIi;
HETOCTOSIHHBIN; various a paznuunbiid; syn different

contain - v coepxarthb (6 cebe), BMEIIaTh

crack - n TpenuHa; 1menb; vV JaBaTh TPEIIMHY; TPECKAThCS, PaCKAIbIBaThCS

contract - v C)KMMaTbCs; COKpaIlaThCs

dust - n nbLIB

expand - Vv pacmupsATbCA); YBEIWYMBATH(CsA) B O0BEME; expansion n pacuiupeHue; ant
contract

fissure - n TpemmHa (8 nopoode, yene); paciieanHa; meib

fracture - n TpemnuHa; U3I0M; Pa3pbIB; V JOMATh(Cs); pa3aApoOIIATh (nopody)

freeze - v 3amep3arhb; 3aMOpakUBaTh; 3aCTHIBATh

gradual - a nocrenennsiii; gradually adv nocreneHHo

hard - a TBepabIii, )xecTKul; ant soft; Tsokenbii (0 pabome), adv cunbHO, yriopHo; hardly adv
e/1Ba, C TPYIOM

hole - n oTBepcTHE; CKBaXkKHA; HIMTYD; LIyp(h

influence - n Businue; v (on, upon) BIUATH (HE ymo-1.)

lateral - a GoxoBoii

occur - v 3ajerarb; ciyyaThbcs; npoucxonuth; syn take place, happen; occurrence - n
3aneranue; mode of occurrence - yCiIoBUs 3aJieraHUs

penetrate - v IpOHUKATH (6HYMpb), TPOXOJAUTH YEPE3 (UMmo-1.)

phenomenon - » sBienue; pi phenomena

pressure - n n1aBieHuc; lateral pressure 6okoBoe (copusonmanvroe) naBnenue; rock pressure
rOpHOE JaBJICHUE, 1aBIICHUE MTOPOIbI

rate - n CTEIIEHb, TEMII; CKOPOCTb, HOPMA; IIPOU3BOAUTEIBLHOCTD; COPT; syn speed, velocity

refer - v (to) ccwinarbest (Ha umo-71.); OTHOCUTBCS (K nepuody, Kiaccy)

resist - Vv CONpOTUBIATHCS; MPOTUBOCTOATH; IPOTUBOACHUCTBOBAThH; resistance - n
COIIPOTHUBIIEHUE; resistant - @ CTOWKUIL; IPOYHBIN; CONPOTUBIISIOLIUICS

size - n pa3Mmep; BeIMUMHA; KJacc (yeis)

solution — n pactsop; soluble - a pacTBopuMBlii; solvent - pacTBOpUTENB; @ PACTBOPSIIOLIMIA

succession — 7 oceA0BaTENbHOCTh, HEMPEPHIBHBIN Psif; in succession mociea0BaTeabHO

undergo (underwent, undergone) - v UCIIBITBIBATb (4/m0-71.), TIOABEPTATHCS (Yemy-1.)

uniform — a 0THOPOAHBIN; OAMHAKOBBII

weathering - 7 BIBeTpUBaHUE; 3pO3Us (8030€licmeuio, GIUAHUIO U M.0.)

to be subjected to moaseprarbscs

Rocks of Earth's Crust

abyssal - a abuccanbubli, r1yOuHHBIN; hypabissal - ¢ runaduccanbHbIit

adjacent - ¢ cCMeXHBI, IPUMBIKAIOIUN

ash - n 30ma

belt - n osic; nenTa; peMeHb

body - n teno, BemectBo; solid (liquid, gaseous) bodies TBepabie (kuaKHe, Ta3000pa3HEIE)
BELIECTBA; IOPOJHAS MAacCa; MACCUB; MECTOPOXKICHUE; IJIACTHI

common - ¢ 0ObIYHBIN; O01IHIL; syn general; anf uncommon

cool - v oxnaxxaate(cs); OCTBIBATh; MPOXJIaAHbIN; ant heat HarpeBaTb(cs)

dimension - n u3mepenue; p/ pasmepsl; BeIMYNHA; Syn measurement, size

dust - 7 nbLIB

dyke — n maitka

extrusion - 7 BBITECHEHME;, BBITAJIKMBaHHUE;, ant intrusion BTOpPXKEHWE; 2eos. UHTPY3Ud
(6Hedpenue 6 nopody U38EPHCEHHOU MACCHL)

fine - a TOHKMI, MENKWil; MEJIKO3EPHUCTHINA; BBHICOKOKAYECTBEHHBINH; TOHKUN; MPEKPaCHBIMH,
SICHBIH (0 nocoode); nuzsiHbl; fine-graded (fine-grained) Menko3epHUCTHIN, TOHKO3epHUCTHIH; fines -
n pl Menoub; MEKUN yroib
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flow - v Teun; nuThes; n TedcHue; MOTOoK; flow of lava moTox maBwI

fragmentary - a 00JJOMOYHBIH, MJIACTUYECKUMA

glass - n crexiio; glassy - a riIagKuii, 3epKajlbHbINA; CTEKJISTHHBIN

gold - n 30510TO

inclined - ¢ HakIOHHBIN

mica - n cirona

permit - v mo3BOJIATh, pa3peiiats; syn allow, let; make possible

probably - adv BeposTHo; syn perhaps, maybe

shallow - @ Menkwuii; moBepXHOCTHBIN; ant deep riryOOKHit

sill - n cuib, MIacToBast UHTPY3US

stock - » mITOK, HEOOJIBIIIONH OATOIUT

vein - 7 uja, MPOKUIIOK, TPOILIACTOK

band - n cioit; mosioca; mpocnoex (nopoowt), syn layer

cleave - v pacuiemaTbes; TpecKaThCsl, OTACTATHCS 10 KIMBaxy; cleavage n KInBax

constituent - 7 cocraBHas 4acTh, KOMIIOHCHT

define - v onpenensTe, 1aBaTh onpeaeneHue

distribute - v (among) pacnpenensats (MeX1y); pa3aaBath;

disturb - v Hapymars; cMenaTh

excess - n U30bITOK, u3nuiek; ant deficiency

flaky - a cOuCTBIIf; TOXOKUW HA XJIONbA

fluid - » )xuaKOCTB; )KMUJIKAs WIIM Ta3000pa3Has cpesa

foliate - v pacuieruisaTecst Ha ToHKuUE ciou; foliated - a nucToBatsiid, ToHKOCIOUCTHIN; syn flaky

marble - n mpamop

mention - v ymoMHHATh, CChIIIATHCS; 71 YIIOMUHAHUE

plate - n iiactuna; osioca (memarna)

pressure - n nasieHue; rock pressure (underground pressure) ropHOe JaBJIE€HUE, 1ABICHHUE
TOPHBIX MTOPO/T

relate - v oTHOocUThCS; UMeTh OTHOIIEeHUE; related a poncTBeHHsli; relation - n oTHOIIEHUE;
relationship - » poacTBO; CBOICTBO; relative - @ OTHOCUTENIBHBIN; COOTBETCTBEHHBIH

run (ran, run) - v 6eraTth, IBUTaThCsl; T€4Ub; pabOTaTh (0 Mawiune), TIHYTHCS, TPOCTUPATHCS;
YOPaBIATh (MawuHoll); BECTU (0eno, npednpusmue)

schistose - a cmaHIeBaTHIN; CIOUCTHIN

sheet - n monoca

slate - n cianen; syn shale

split (split) - v packanbiBaThCsl, pacllieIUIAThCS, TPECKAThCS; syn cleave

trace - n cien; tracing — n MPOCJIEKUBAHNE

at least no kpaiineii mepe

to give an opportunity (of) 1aBaTb BO3MOXXHOCTb (KOMY-1., YeMy-1.)

in such a way Takum o6pazom

Fossil Fuels

accumulate - v HakanmIMBaTh, CKOILISATHCS

ancient - g ApeBHUI, CTApUHHBIN; ant modern

associate - v CBA3bIBaTh, COEUHATh, ACCOLIMUPOBATHCS; syn connect, link

burn (burnt) - v cXurarte; ropeTh; Keub

charcoal - n npeBecHbI yroab

convenient - ¢ yT0OHBIH, TOAXOIAITHIHA

crude - a cbIpOil, HEOUMIIICHHBIN

dig (dug) - v 106s1BaTh; KomaTh; digger - n yroJibHbIM HKCKaBaTOP; 3eMJIEPOiHAs MalllnHa

divide - v nenuts; (from) oTnensTh; pa3nensTh

evidence - » 10Ka3aTeIbCTBO; OYEBUTHOCTh; TPU3HAK(H)

fossil - a oxameHemnbIif, MCKOMAEMBI; 7 HMCKOTAEMOE (OP2aHUUECKO20 HNPOUCXOHCOCHUS),
OKaMEHEJIOCTh
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heat - v narpesars; n Temnora

liquid - a *xunkuii; n KugKocTh; ant solid

manufacture - v U3roToBIsATh, IPOU3BOAUTH; syn produce

mudstone - 7 apruJuIUT

purpose - n 11eJ1b; HAMEpPEHUE; syn aim, goal

shale - n ruHUCTBIN cnaHen

the former ... the latter - nepBbiii (13 8biteynomsaHymsix) NOCIETHUN (U3 08X HA36AHHBIX)

bench - n cnoii, nauka (nracma)

blend - v cMemuBath(cs); BKIMHUBATH(CA)

combustion - »n ropenue, cropanue; spontaneous combustion camoBoCIIIaMEHEHUE,
CaMOBO3TOpaHue

continuity - 7 HEPEPBLIBHOCTb, HEPA3PBIBHOCTH

domestic - @ BHyTpeHHUIA; OTEYECTBEHHBII

estimate - v OIlCHUBATh; 7 OIICHKA;, CMETa

fault - n paziom, caBur (nopoowt); copoc; faulting » oOpa3oBaHue pa3pHIBOB WK COPOCOB

fold - n usru6, cxnanka, ¢uekcypa; foulding - » ckimaguarocts, cmemienue (nracma) 6e3
pa3pbiBa

inflame - v BocruiamensTbes; 3aropath(cs); inflammable - ¢ BocriaMeHsOITUICS, TOPIOYHH,
orueonacubli; flame - n naams

intermediate - ¢ npoMeXyTOYHBII; BCIOMOraTeIbHbIN

liable - ¢ (to) moaBepKEHHBIN; MOTICKAIUN (Yem)-1.)

luster - n 6neck (yens, memanna); lustrous - a Onectsmuii

matter - »n BEILIECTBO; MaTepUL

moisture - 7 BIIa)XHOCTb, CbIPOCTb; BJara

parting - n mpocioex

plane - » mockocts; bedding plane n0cKOCTh HaMIACTOBAHUS

rank - n xiacc, tun; coal rank rpynmna yris, Tan yris

regular - g mpaBUIBHBIN; HENPEPBIBHBIN; ant irregular HENpaBUIIBHBIN, HEPaBHOMEPHBIN;
regularity » HenpepbIBHOCTD; IPaBUIBHOCTh

similar - a moxoxwuii, cxonHelil; mogoOHkIN; syn alike, the same as

smelt - v raBuThH (pyoy), BHILIABIATE (Memaii)

store - v 3anacaTh, XpaHUTh Ha CKJIAJI€; BMEIATh

strata - n p/ om stratum 1uIacTel NMOPOABI; CBUTA (naacmos), GopMalvs, HAIJIACTOBAHUSA
IIOPOJBL; Syn measures

thickness - n MoIIHOCTE (n1acma, JHcuvl)

uniform - a ogHOPOIHBIN; paBHOMEPHBIH; uniformity #» oTHOPOAHOCTH; eqUHOOOpa3He

utilize - v ucrons3oBate; syn use, apply, employ

volatile - ¢ neryuuii, GpIcTpO HcTIAPSIOMIUICS

Prospecting and Exploration

aerial - ¢ BO3aylIHBIN; HaA3EMHBIN

certain - g onpeJieIeHHbINA; HEKOTOPHIH; certainly adv KoHe4HO

cost - (cost) vV CTOUTH; 7 TIeHa; CTOMMOCTD

crop - v (out) oOHaxkaTh(cs), BEIXOAUTh HAa MOBEPXHOCTH (0 miacme, nopooe); syn expose;
3aceBaTh, COOMpaTh yposKaid

dredging - n BbleMKa IpyHTa; AparupoBaHUE

drill - v 6yputs, cBepiuTh; n OypeHue, cBepiieHue; OypuibHblii MonoTok; drilling - n 6ypenue,
cBepinenue; core-drilling kononkoBoe (kepHOBOE) OypeHue

drive (drore, driven) - v IpoXoauTh (2opu30HmMAaIbHYyI0 861pabomKy), IPUBOIUTH B IBIKCHHUE;
YIPaBIATh (MAWUHOU); n TOPU30HTAIIbHAS BEIPAOOTKA; MPUBOJI; Iepeiada

evidence — n ocHOBaHue; MpU3HAK(H); CBUIETEIHCTBA

expect - v 0O)KuJaTh; paCCUNTHIBAaTh; lyMaTh; IPEAJIaraTb
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explore - v pa3BeIpIBaTh MECTOPOXKICHHUE IMOJE3HOTO MCKOMAEMOTO C TOIMYTHON M0ObIuei;
exploratory - a pa3Benounslii; exploration - » neranbHas pa3BeKa; pa3BeA0YHbIC TOPHBIE paOOTHI 1O
MECTOPOXKICHHIO

galena - n rajeHUT, CBUHIIOBBINA OJIECK

indicate - v yka3pIBaTh, IOKa3bIBaTh; CIYKUTh IPU3HAKOM; 03HAYATh

lead - n cBuHeEII

look for - v uckatp

open up - V BCKPBIBATh (MecmopodicOeHue); Hape3aTh (Ho8ylo 1agy, 3aboii); opening - n
ropHasi BBIpabOoTKa; MOArOTOBUTENIbHASL BRIPA0OTKA; BCKPBITUE MECTOPOKICHUS

panning - 7 IPOMBIBKA (3010MOHOCHO20 necKa 8 10mKe)

processing - n 00paboTka; - industry o6pabarsiBaromiasi pOMBIILICHHOCTh

prove - Vv pa3BeAbIBaTh (XApakmep MecmopodCOeHus unu 3ale2auus);, JOKa3bIBaTh;
UCTIBITHIBATh, MpPOOOBaTh, proved - @ pa3BelaHHBIN, JOCTOBEPHBIH; proving - n ompoOoBaHHE,
Ipe/IBapuTelibHas pa3BeKa

search - v uccnenonats; (for) uckate (Mecmopoorcoenue), n IOUCK; syn prospecting

sign - 7 3HaK, CUMBOII; IPU3HAK, IPUMETA

store - v XpaHUTb, HAKAIUIUBATh (0 3anacax)

work - v pabGoTaTb; BBHIHUMAaTh, M3BIEKaTh (y2oib, pydy), BbIpabarhiBaTh; workable - a
MOAXOMAIINN it paOoThl, MPUTOMHBIN A pa3paboTKu, pabouuil (o0 nracme); PEHTAOEIbHBIN;
working - n pa3paboTka, TopHas BbIpabOTKa

adit - n ropu3oHTaIbHAs IOA3E€MHAs BBIPAOOTKA, IITOJIbHS

angle - n yroxn

approximate - ¢ npuOIN3UTETHHBII

bit - n pexymmii UHCTpyMEeHT; OypoBasi KOpOHKa, KOPOHKA JJIsi aJIMa3HOrO OYpeHHUs; TOJI0OBKa
Oypa, cBepio; carbide bit apmupoBanHas kKopoHKa, apmupoBaHHBIA Oyp; diamond bit - anmmasnas
OypoBasi KOpOHKa

borehole - n ckBaxxuHa, OypoBasi CKBaKMHA

crosscut - n KBepIiar

dip - » manenue (3anedxcu); yKIOH, OTKOC; V TIaJaTh

enable - v 1aBaTh BO3MOXKHOCTH HIIU TIPABO (¥mo-1. cOenamy)

exploit - v paspabaTeiBaTh (MecmopodcoeHue), SKCIUTyaTupoBaTh; exploitation - n
pa3paboTKa; SKCIUTyaTaIus

measure - 7 Mepa; MepKa; KpUTEepHil; CTEeNeHb; p/ CBUTA, TUTACTHI; V U3MEPSIThH

overburden - n THOKpBIBaIOIME IMOPOJIbI, NEPEKPHIBAIOIINE MOPOIbl; BEPXHHUE OTIOXKEHUS,
HAHOCBHI; BCKPHIIIIA

pit - n maxTa; Kapbep, paspes; mwypd

reliable - a HangexHBII; TOCTOBEPHBIN

rig - n OypoBo#i cTaHOK, OypoBas BbIlIKa; OypoBas KapeTka; OypoBoe 000opyioBaHHe

sample - n oOpa3zelr; npoda; v oTbupate 00pa3iisl; OMPOOOBATh, UCTIBITHIBATH

section - 7 ydacTOK, CEKIHs, OTJeJIeHHe, OTPE30K, pa3pe3, Mpoduib, MONEepeyHOe CEUCHHE;
geological ~ reooruveckuii paszpes (nopood)

sequence - 71 TIOCJIEJI0BAaTEIbHOCTD; IOPSIIOK CIIET0BaHUS; Pl

sink (sank, sunk) - v IpoXoIuTh (waxmuwlii Cmeon, 8epmMuKaIbHyi0 8blpabOmKy),; YriIyOJIsTh,
MOTPY’KaTh; OINycKaTh; sinking - n MpOXoJKa (6epmuKanbHbIX UIU HAKIOHHBIX 6bipabomok); shaft
sinking - npoxozaxka cTBoia

slope - n HakioOH; CKJOH; OpemcOepr; yKIJIOH; V KJIOHUTbCS, UMETh HakjoH; sloping - a
HakJIOHHBIH; gently sloping - ¢ HE0OIBIINM HAKIOHOM

steep - a KpyToH, KpyTONaJArOIINI, HAKIOHHBIN

strike - n 30. mpoctupanue; v npoctuparbes; across the strike - Bkpect npoctupanus; along
(on) the strike no npoctupanuto

trench - n TpaHuies, kaHaBa; KOTJIOBAH; V KOMAaTh, PbITh, Iyp(HOBaTh

to make use (of) ucnonb3zoBatTh, IPUMEHATH
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to take into consideration npuHumaTh Bo BHUMaHue; syn take into account
General Information on Mining

access - 1 J0CTyIl

affect - v Bo3nelictBoBath (Ha umo-i.); BIusTh; syn influence

barren - ¢ HEIPOAYKTUBHBIN; ITYCTOH (0 nopooe)

chute - n ckat, cryck; yriecnyckHasi BRIpaboTKa; xkeEnoo

compare - v (with) cpaBHMBaTh, IPOBOAUTH MapalIETh

contribute - v cnocoGcTBOBaTh, CONIEHCTBOBATH; JIeiaTh BKJIaA (8 Hayky), make a (one's) ~ to
smth. cienaTte BKJIax BO 4TO-II.

cross-section - 7 ornepevyHoe ceueHue, MonepeyHslil pa3pes, NpoPuib

develop - v pa3pabaTeiBaTh (MecmopodcOeHue), Ppa3BUBATh (000bIuY);, TPOUIBOIUTH
MOArOoTOBUTENbHBIE paboThl; development - »n moAroTOBUTENbHBIE PAOOTHI; pPa3BUTHE J0OBIYM,
pa3BuTHE

drift - n mTpek, ropu3oHTAIbHAS BHIPAOOTKA

ensure - v o0ecrieuynBarh, TapaHTUPOBATh; Syn guarantee

face - n 3a001i1; 1aBa

floor - 1 moyBa ropHOM BBIPAOOTKHU, TIOUBA TIacTa (KWJIbI); qUArry ~ IMOJOIIBA Kaphepa; Mo,
HACTHII

govern - v IIpaBHUTh, YIPABIATH; PyKOBOJIUTH; ONPEACISATh, 00yCIOBINBATH

inclination - n ykioH, ckaT, HaKJIOH (m1acmos); HAKJIOHEHUE; seam ~ MaJleHUuE (niacma),
HaKJIOH (ni1acma)

incline - n yxioH, Opemcoepr, ckat; HaKJIOHHBII CTBOJ; gravity ~ 6pemcoepr

inclined - ¢ naxnonnsiit; flatly ~ cnabo nakionnslii; gently ~ HakimoHHOTO NageHus; medium
~ YyMEpEHHO HaKIIOHHBIN (0 niacmax),; steeply ~ Kpyromnanaromuit

level - »n »9Tax, TOPU3OHT, TOPU3OHTAIbHAs TOpPHAs BBIPAOOTKA; UITONBHS, YPOBEHb
(uHcmpymenm), HUBEIIUP; BaTepIiac; TOPU30HTAIbHAS TOBEPXHOCTh

recover - V WU3BJIEKaTh (yeniuku), BHIOMpATh, OYMIIATH; JOOBIBATH (Yeoab U M.N.);
BOCCTAHABIIMBATh

remove - vV yJaudTh, yOupaTh; yCTpaHATh; Iepemelars; removal - n BCKpBIIA; BBIEMKA;
yOopKa (nopoodst); N3BNEUCHUE (Kpenu); iepemMenienne; overburden - ynaneHne BCKphIIIN

rib - n pebpo; BeICTYII; Y3KUI LIETUK, TPEIOXPAHUTEIbHBIN LENIUK; TPYAb 32005

roof - n Kpbllia; KpoBJIsS BHIPAaOOTKHU; KPOBJIS IUIACTA (u7U KUJIIbI); IEPEKPHITHE; ~ support -
KpEIUIEHHE KPOBIIU

shaft - » mwaxtHel cTBON; auxiliary ~ BcromoratensHbI cTBON; hoisting ~ moxbeMHBIN
CTBOJI; TJIABHBIN IMIAXTHBIA CTBOJI

tabular - a nnactoBslit (0 MecmopooicOoenuy); NACTOOOPA3HBIN; IUIOCKUH; TMH3000pa3HbI;
syn bedded, layered

waste - n IycTas Iopoza; oTxonasl; syn barren rock

well - n 6ypoBasi CKBakMHA; KOJIOJEI, ICTOYHHUK; BOJI0EM; 3yM(

capital investment - kanuTaabHBIE BIOKEHUS

gate road - TpOMEKYTOUHBIN HITPEK

in bulk - HaBanOM, B Buie KPYIIHBIX KyCKOB

metal-bearing - conepxammii Mmetasnn

production face/working - ounctHoii 32001

productive mining - 3kcrtyatainoHHbIe PaOOThI

in view of - BBUly uero-ii., npuHuMas BO BHUMAaHUE YTO-JI.

with a view to - ¢ nensto

advantage - »n mNpeuMyIIECTBO; MPEBOCXOJCTBO; BHINOAA; TMOJb3a; advantageous - a
BBITO/IHBIN; ONAroNpUATHBIN, MOIe3HbIN; to take advantage of smth Bocions3oBaThCs 4EM-I1.

caving - n oOpymeHue (kposau), pazpadoTka ¢ 00pyIIeHueM

deliver - v 1ocTaBIsATh, IOAABaTh; MUTATh; HATHETATh; IPOUZHOCHUTD (pPeyb), YNTATh (1eKYUro)
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entry - n ITPEK; BHIPA0OTKAa TOPU3OHTANIbHAS; p/ TOATOTOBUTENbHBIC BHIPAOOTKHU; Hape3HbIC
BBIPAOOTKH; IITPEKH

giant - 7 TUAPOMOHUTOP

gravity - n cuja TSDKeCTH; BeC, TSXKECTh; by ~ camoTekoM, Mo/ 1edcTBUeM COOCTBEHHOTO Beca

haul - v gocTaBnsATh; OTKaThIBaTh; MOJKATHIBATh; NIEpeBO3UTh; haulage - n oTkarka; gOoCTaBKa;
TPAHCIIOPTUPOBKA (10 2OpUIOHMAU)

longwall - n naBa; BrleMKa JaBaMU; CIUIONIHOW 3a00M, CIJIONIHAS WJIM CTOJIOOBAas CHCTEMa
paszpaboTku; syn continuous mining; ~ advancing on the strike BrieMka 1aBaMu IPSIMBIM X0JIOM T10
MIPOCTUPAHHMIO; CILIOUIHAS CUCTEMa pa3padOTKU 1Mo mpocTupanuio; ~ advancing to the rise cronnas
cucTeMa pa3pabdOTKH C BBIEMKOH 10 BoccTaHuio; ~ to the dip cromHas cuctema pa3paboTKu ¢
BBICMKOW M0 TaJCHHUIO; ~ retreating BhieMKa JaBaMU OOpaTHBIM XOJOM; CTOJOOBas cHCTeMa
pa3paboTKu JaBaMu

lose (lost) - v TepsTh; loss - n moteps, yObITOK

pillar - » nenuk; cron6; shaft ~ okomoctBosbHBIN 1enuK; ~ method cronboBas cucrema
pa3paboTKu; ~ mining BEIEMKa IIEJTUKOB

predominate - v mpeoOianaTe, MPEBAIMPOBATH, MPEBOCXOINTH, T'OCHOJCTBOBATD,
JIOMUHUPOBATh

protect - v 0OXpaHATh, 3alUIIATH

reach - v npocTtuparbcs, 10X0IUTh J0; T0OMBATHCS, JOCTUTAThH

satisfy - v ynoBneTBopaTb(cs)

shield - # uuT; ~ method nuTOBOM METO MPOXOJIKH, IIUTOBOM CIIOCOO

room - n KaMmepa; o4ucTHas kamepa; room-and-pillar method xamepHo-cTonOOBas cucrema
pa3paboTku

stowing - n 3aKiagKa (8ulpabomaHHO20 NPOCMPAHCIEA)

method of working cucrema paspaborku

the sequence of working the seams - mocienoBaTeIbHOCTh OTPAOOTKH IJIACTOB

goaf — 3aBait; 0OpyIIEHHOE MMPOCTPAHCTBO

double-ended drum bearer — xomb0aiiH ¢ 1BoiHbIM GapabaHoM

to identify — omo3naBath

appraisal — onenka

susceptibility — uyyBcTBUTETEHOCTH

concealed — CKpBITBIN, HE BBIXOIAIIUN HA IOBEPXHOCTD

crusher — ngpo6uika

concentration — o6oraiesue

blending — cMemBanue; COCTaBICHHE IUXTHI

screen — COPTUPOBATH (OOBICH. YTOJib); MPOCEUBATH

froth floatation — nennas gunoranus

core drilling — xonoHnkoBoe Oypenue

to delineate — oGpuCOBBIBaTH, ONKUCHIBATH

lender — 3anmonasen

feasibility — BO3MOXHOCTb

in situ mining — noBTOpHAas pa3paboTKa MECTOPOXKACHUS B MACCUBE

screening — MpPOCEMBAHKE; TPOXOYEHUE

processing — o0pa0oTKa, pa3JielieHre MUHEPAJIOB

Mining and Environment

break v (broke, broken) or6uBarb (yeons unu nopody), oopymmBaTh KpOBIIO; pa30OUBaTh;
JIoMaTh; J1 0TOOMKa, oOpymieHue; break out oTOMBaTh, MPOU3BOIUTH BHIEMKY

(pyoul .unu nopoosl); pacMpATh 3a00ii; breakage i pa3psixiieHue, 1poOieHue

drill - n 6yp; .mepdopaTop; OYpPHIBHBIN MOJIOTOK; CBEPJIO; V OypHUTh; car ~ OypoBasi TeIExKKa;
mounted ~ nepdopaTop Ha KOJIOHKE; KOJIOHKOBBINH OypriibHbIN MOJ0TOK; drilling - n Oypenue

dump -n oTBanm (nopoowi); ckian yrisi; onmpokuia; external ~ BHemHuN oTBai; internal ~
BHYTPEHHUI OTBAJ, V CBAJIMBATh (B 0mea1); pa3rpyKarh; OTBAJINBATh; OMPOKUIBIBATE (8A2OHEMKY),
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dumper ompokua; camocBai; OTBasiooOpa3zoBaTenb; dumping 1 ONPOKUABIBAHHE; ONOPOXKHEHUE;
ONPOKUI; syn tip

environment - 7 OKpy)XeHHE; OKpYXKarolasi 00CTaHOBKa/cpea

explode - v B3pbIBaTh, MOAPHIBATH; explosion - n B3phIB; explosive - 7 B3pbIBUATOE BEIIECTBO;
a B3PbIBUATHIN

friable - a pBIXJIBIN; XPYIIKHUI; pacchITYaThIN; cla0bIi (0 Kposie)

handle - v neperpyxarb; NOCTaBIIATH; TPAHCIIOPTUPOBATH; YIPABIATH MAIIUHON; 1 PYYKa;
pykosaTh; ckobOa; handling - » mnonada; morpyska; NepeKHUIKa, JOCTaBKa; TPaHCIOPTUPOBKA;
oOparieHue ¢ MarmHOU

heap - v HaBanmuBaTh; HarpedaTh; # MOPOIHBIN OTBAJ, TEPPUKOHHUK; syn Spoil ~, waste ~

hydraulicklng - #» Tuapoo0ObsIya; ruAPOMEXaHN3UPOBAHHAS Pa3padbOTKa

load - v Harpyxatb, rpy3uTh, HaBaJIUBATh; 1 IPy3; Harpy3ka; loader - » morpy3oudHas maiivHa,
HaBaJIOUHAs MalllMHa, MIeperpykareib; Tpy3uuk; cutter-loader - komOaiiH, KOMOMHUPOBAaHHAS TOPHAs
MalluHa

lorry - n rpy3oBuk; miargopma; syn truck

mention - v ymoMuHaTh

overcasting - n riepesionavyuBaHue (1opoosl)

pump - n Hacoc; gravel ~ mneckoBwlii Hacoc; sludge ~ nuIaMOBBIA HAacoc; V Kauarhb;
HaKayuBaTh; OTKAuMBaTh

reclamation - n BoccTaHOBJIEHUE; OCylIeHUE; u3BiIeueHue kpenu; ~ of land BoccTtanoBieHue
y4acTKa (nocie omkpwvimuix pabom)

sidecastiag - n BHelIHee 0TBaI000pa3OBaHUe

site - n yuactok, mecto; building ~ crpouTtensHas niomaaka

slice - n cnoii; slicing - n BrleMKa ci0sMHU, pa3paboTKa CIOSIMH

strip - v IpOM3BOAMTH BCKPHIIIHBIE pabOTHI; pa3padaThiBaTh; OYHINATH (7d6y), BHIHUMAThH
MOPOAY WK PYAY; 1 1ojoca; stripper - 7 3a00UIINK; BCKPBIIIHOM SKCKaBaTop; stripping - # oTKpbITas
pa3paboTKa, OTKPHITHIE TOPHBIE paOOTHI; BCKPHIIIA; BCKPHITHE HAHOCOB

unit - 7 arperat; ycTaHOBKa; YCTPOWCTBO; MPUOOD; y3€II; CEeKLHUs; eTallb; MallliHA; MEXaHU3M;
€IMHUIIa U3MEPEHUS; YIacTOK

washery - n yriieMolika; pyJOMONKa; MOCUHBIN LIEX

to attract smb's attention npuBiekaTh Ybe-JI. BHUMAaHHE

backhoe - n oOpatnas nonara

blast - n B3pbIB; V B3pbIBaTh; AyTh; NpoyBaTh; blasting - n B3pbIBaHUE; B3pbIBHBIE paOOTHI;
B3pbIBHasl 0TOONKA

block out - v Hape3aTh 3anexb Ha 0JIOKU; Hape3aTh CTOJIOBI

clearing - n BeIpaBHUBaHNE NIOYBBI; INIAHUPOBKA IPYHTA

crash - v 1po6uTh; pa3pymars; o0pyaTh(cs)

earth-mover - n 3emepoiiHoe 06opynoBaHue; syn excavator

excavator - n »5kckaBarop; bucket-wheel - potopHbIii skckaBarop; multi-bucket ~
MHOTI'OYEpIaKoBbIl FKCKaBaTop; single-bucket - oqHOUEpIaKOBBIN IKCKABATOP

grab - n Tpeiidep, KOBII, yepIak; SKCKaBaTOP; V 3aXBAThIBATh;

grabbing - morpyska rpeiidepom; 3axBaTbIBaHUE

hoist - » mompreMHOEe ycTaHOBKa (MaliwHa); TMOJBEMHUK; JieOeaKa; v MoaHUMaTh; hoisting
LIaXTHBIA TOABEM

plough - n ctpyr

power shovel - n MexaHndeckas Jionara; 5KCKaBaTOp THIIAa MEXaHUUYECKOH JIONaThl

range - n KojiebaHue B ONPE/IEIIEHHBIX IIpeaenax

rate - n HOpMa; CKOPOCTb, TEMIT; KOO(PPUIIUEHT; CTENEeHb; pa3pe3; COPT; MOIIHOCTb; PacXoj
(600b1)

remote - ¢ OTJAJICHHBIH; ~ control JUCTaHIIMOHHOE yIIpaBJICHHE

result - v (in) npuBoaAUTH (K); UMETHh CBOUM pe3yibTaToM; (from) cienoBats (13), IPOUCXOAUTD
B pe3yJIbTaTe
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safety - n Ge30mMacHOCTh; TEXHUKA OE30MaCHOCTH

slope - n 3a00ii, cromHoO#M 3a00i, OYMCTHOW 3a00i; V OouMIaTh 3a00i, BHIHUMATh MOPOIY,
yroub; syn face; sloping ounctHbie paOoThl; OuUMCTHAsE BbleMKa; open sloping BbleMKa C OTKpBITHIM
3aboeM; shrinkage sloping BeieMKa CUCTEMOM ¢ Mara3suHUPOBAHUEM (PYObl)

support - v KpenuTh; MOIAePKUBATh; TIOAMHUPATh; 71 CTOWKA; OTIOPa; MOJAep KaHUe; KPEIUICHHE,
syn timbering; powered roof - MexanusupoBanHas kpenb; self-advancing powered roof -
NepeBIKHAS MEXaHU3HUPOBAHHAS KPETIb

4.2 Iloo2comosbme ycmHubwlii pacckas no meme Ha 0CHO8E NPEOIOHCEHHO20:
My speciality is Geology

I am a first year student of the Ural State Mining University. I study at the geological faculty.
The geological faculty trains geologic engineers in three specialities: mineral prospecting and
exploration, hydrogeology and engineering geology, drilling technology.

Geology is the science which deals with the lithosphere of our planet. Geology studies the
composition of the Earth's crust, its history, the origin of rocks, their distribution and many other
problems.

That is why the science of geology is commonly divided into several branches, such as:

1. General Geology which deals with the composition arid the structure of the Earth and with
various geological processes going on below the Earth’s surface and on its surface.

2. Petrology which studies the rocks of the Earth.

3. Mineralogy which investigates the natural chemical compounds of the lithosphere.

4. Paleontology which deals with fossil remains of ancient animals and plants found in rocks.

5. Historic Geology which treats of the Earth's history.

6. Structural Geology which deals with the arrangement of rocks due to the Earth's movements.

7. Economic Geology which deals with occurrence, origin and distribution of mineral deposits
valuable to man.

All these branches of geology are closely related to each other.

Geology is of great practical importance because .it supplies industry with all kinds of raw
materials, such as ore, coal, oil, building materials, etc.

Geology deals with the vital problem of water supply. Besides, many engineering projects, such
as tunnels, canals, dams, irrigation systems, bridges etc. need geological knowledge in choosing
construction sites and materials.

The practical importance of geology has greatly increased nowadays. It is necessary to provide
a rapid growth of prospecting mineral deposits, such as ores of iron, copper, lead, uranium and others,
as well as water and fossil fuels (oil, gas and coal). They are badly needed for further development of
all the branches of the national Economy of our country and for creating a powerful economic
foundation of the society. The graduates of the geological faculty of the Ural State Mining University
work all over the country in mines, geological teams and expeditions of the Urals, Siberia, Kasakhstan,
in the North and Far East, etc. as well as abroad.

Very often geologists have to work under hard climatic and geological conditions. They must
be courageous, strong and purposeful people, ready to overcome any hardships which nature has put in
their way to its underground treasure-house.

4.3 Cucmemamu3zayus zpammamuyecKozo Mamepuana:
1. Henmuunsie hopmel raarona: MHOUHUTUB, TPUYACTHS, TEPYHIUN.
2. OCHOBHEIE CBEIECHUS O COCIaraTeJIbHOM HAKJIOHEHUH.

Nudunntus. The Infinitive
NupUHUTHB - 9TO HeNMW4yHas riiaroibHas Qopma, KOTopas TOJNbKO Ha3bIBaeT NEHCTBUE U
BBITIOJTHSIET (DYHKIIMM KaK TJIarojia, Tak U CyHIECTBUTENbHOT0. NHUHUTHB OTBEYaeT Ha BOIPOC UTO
JenaTthb?, 4To clenaTh?
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dopMabHBIM PU3HAKOM HH(MUHUTHBA SBJISIETCS 4acTUIla to, KOTOpas CTOUT MEepesl HUM, XOTS
B HEKOTOPBIX Cilydasx OHa omyckaercs. OtpunartenbHas (opma HHPUHUTHBA 00pa3yercsl MpH
MTOMOIIM YacTHIIBI not, KoTopasi craBuTcs nepen HuMm: It was difficult not to speak. bvio mpyono ne

2060puUnib.

®opmbl HHPUHUTHBA

Active Voice

Passive Voice

Simple to write to be written
Continuous to be writing
Perfect to have written to have been written

Perfect Continuous to have been writing

Fﬂazo./lbl, nocjiie Komopbslx ucnojib3yemcs unqbunumue:

to agree - corjamaTtbcs

to arrange - 10roBapuBaTHCS
to ask — (mo)mpocuth

to begin — HauMHATH

to continue — MpoaAOKATh
to decide — pemaThb

to demand - TpeboBath

to desire — kenaTh

to expect — HanIeATbCA

to fail — He cymers
to forget — 3a0wIBaThH
to hate - HeHaBUAETH

to hesitate — He pemaTbes
to hope - HamesThCs
to intend — HamepeBaThCS
to like — moOUTH, HpaBUTHCA
to love — moOuTH, xKenath
to manage - ygaBaTbCs
to mean - HaMepeBaThCs
to prefer - mpenmnounTaTh
to promise - o0emaTh
to remember — MOMHUTh
to seem - KaszaThbCs
to try — craparhcs, ILITaThCs
to want — XOTeTh
Hanpumep:
He asked to change the ticket. On nonpocun nomenamso 6unem.
She began to talk. Ona nauana zosopums.
3nauenue paznvix hopm ununumuea ¢ madauye

®opmbl HHOUHUTHBA Yemy s pan?

Simple I am glad to speak to you. Pan moroBoputs ¢ BaMu.
(Bcerma paayrock, koraa
TOBOPIO C BaMH).

Continuous I am glad to be speaking to you. Pan, uro ceifuac
pa3roBapHUBalO C BaMH.

Perfect I am glad to have spoken to you. Paj, uTo moroBopui ¢ BaMu.

Perfect Continuous I am glad to have been speaking to

you.

Pan, uto yxxe naBHO (Bce 3TO
BpeMsi) pa3roBapyBal0 C BaMHU.

Simple Passive I am (always) glad to be told the news. | Bcerna pan, korma mue

PACCKa3bIBAIOT HOBOCTH.
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Perfect Passive

I am glad to have been told the news.

Pan, uto MHe pacckazanu
HOBOCTH.

Hpuuacrue. Participle

B anrnmiickom si3pIKe puyacTue — 3TO HEJIMYHAs (opMa IJiaroyia, KoTopasi CoOueTaeT B cede
MPU3HAKHU TJIaroa, MpujiarareabHoro U Hapeyus.

@opMbI NpUYACTUS

Active (AKTHBHBIH 3aJ10T)

Passive (ITaccuBHbI 3a510T)

writing

being written

Participle I Simple
(Present Perfect
Participle)

having written

having been written

Participle II (Past Participle)

written

OtpunarenabHblie (OPMBI IPUIACTHS 00PA3YIOTCSI ¢ TOMOIIBIO YaCTUIIBI NOt, KOTOPAst CTABUTCS
nepej mpuyactTueM: not asking — He crpammBasi,not broken — He pa3OoHUTHIN.

Kaxk nepesodums paznvie hopmuvl npuvacmus Ha pyccKuil A3vlK

®dopmbl npryacTus IPUYACTHEM JIeeIPUYacTHEM
reading YUTAIOIU N quTas
having read MIPOYUTAB
being read YUTAEMBII OyIy4u YnTaeMbIM
having been read OyIy4yH MPOYUTAHHBIM
read MPOYUTAHHBIN
building CTPOSIIINNA CTPOS
having built MIOCTPOUB
being built CTPOSIIITUICS Oyaydu CTPOSIIIMCS
having been built OyAy4H MOCTPOECHHBIM
built MTOCTPOSHHBIN
I'epynanii. Gerund
I'epynauii — 510 HenmuyHas ¢opma TIjarosia, KoTtopas BbIpakaeT Ha3BaHHE ACUCTBUS U

couyeTaeT B ce0e MpPHU3HAKU IJIArojla M CYyHIeCTBUTENHHOro. COOTBETCTBEHHO, HA PYCCKUH S3BIK
repyHAui OOBIYHO MEPEBOAMTCS CYLIECTBUTENBHBIM WIIM TJIAroJIoM (Yalle HeonmpeaeaeHHOH Gopmoit
riarosia). @opmbl, 10J00HOI aHIIMICKOMY F€pPYHIMIO, B PYCCKOM SI3bIKE HET.

My favourite occupation is reading. Moe nr06umoe 3ansamue — umenue.

@opMbI repyHaus

Active (AKTHBHBIN 3aJI0T)

Passive (IlaccuBHblii 3amo0r)

Simple

writing

being written

Perfect

having written

having been written

3anomHuume 21az01vl, ROC/1e KOMOPHIX YyROMPEDIAemca MmoabKo epynouit!

admit (mpu3HaBarsb),
burst out (pa3pa3utbes),
dislike (He HpaBUTBCS),
finish (3akoHYHTB),
keep on (mmpomomKaTh),
“),

miss (CKy4aTh),

recommend (pPeKOMEHIOBATh ),

advise (coBeToBaTh),
delay (3amepxuBath),
enjoy (moay4arh yAOBOJIbCTBHE),
forgive (mpomats),

mention (yIOMUHaTh),

put off (0T70XKHUTH),
suggest (mpeararh),

I'epynouit nocne 2nazonoe ¢ npednozamu

accuse of (0OBHUHATS B),
complain of (3kanoBaTbcs Ha)

agree to (cormamarhcs ),
, consist in (3aKJIFOYaTHCS B),
congratulate on (o3paBIsATh C),
feel like (xoteTh, cobuparbcs),

depend on (3aBuceTs oT),
hear of (cnpImats o),
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avoid (u30erars),

deny (oTpunars),

escape (BBIpBATHCS, M30aBUTHCS),
give up (0TKa3bIBaThCs, OpocaTh),
mind (Bo3paxaThb - TOJIBKO B “?”’H

postpone (OTKJIaIbIBAT),
understand (moHUMATH).

blame for (BUHUTH 3a),

count on /upon (pacCYuTHIBaThH Ha),
dream of (MeuTars 0),

insist on (HacTauBaTh Ha),



keep from (ynepxxuBatb(csi) OT), look forward to (c HeTeprieHueM *AatTh, MPEIBKYIIATH),

look like (BBITISIAETH KaK), object to (Bo3paxaTh IPOTHUB),

persist in (yIopHO IpoJo/KaTh),  praise for (XBamuTh 3a), prevent from (mpegoTBpamars or),
rely on (mosaratbcs Ha), result in (MpUBOAUTS K), speak of, succeed in (mpeycneBarhb
B),

suspect of (1mogo3peBarthb B), thank for (6maromaputs 3a), think of (mymarts o)

He has always dreamt of visiting other countries. — On 6cecoa meuman o mom, umodwvl no6wLI6AMH 8
opyaux cmpaHax.
to be + npunazamenwvnoe / npuuacmue + zepynouii

be afraid of (6osThCs Yero-nmobo), be ashamed of (cTbiauTHCS Yero-1mobo),

be engaged in (ObITH 3aHsTEIM YeM-100), be fond of (mrOOUTH YTO-MHMOO, YBIEKATHCS YeM-JIHO0),
be good at (OBITH CITOCOOHBIM K), be interested in (uHTEpECOBaTHCSA YeM-JIH0O0),
be pleased at (OBITH JOBOJBHBIM), be proud of (ropauThkcs uem-1160),

be responsible for (0bITh OTBETCTBEHHBIM 3a), be sorry for (coxkaneTs 0 ueM-1100),

be surprised at (yauBIsITBCS 4eMy-1100), be tired of (ycraBath OT uero-imobo),

be used to (IpHUBBIKATH K).
I’'m tired of waiting. — A ycman srcoame.

Boinonnume YRpas>iCHeRHusA Ha 3aKpenjienue mamepuaia:

1. Complete the sentences with the correct infinitive tense.
She has grown taller. She seems ...fo have grown taller.

He is getting used to his new job. He appears

Kate makes friends easily. She tends

He has finished the report. He claims

It is raining over there. It seems

He is on a diet. He appears

They have sailed round the world. They claim

She is feeling better. She seems
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2. Fill in the correct infinitive tense.

: What would you like ...70 do... (do) tonight?

: Let's ... (go) to an Italian restaurant.

: What's Liz doing?

: She seems ... (look) for something in her bag.

: Alan has been offered a new job!

No, he hasn't. He just pretended ... (offer) a new job.
: Colin claims ... (meet) lots of famous people.

: I know, but I don't believe him.

: Look at those two men outside. What are they doing?
: They appear ... (empty) the rubbish bins.

: Would you like to go to the cinema tonight?

: Not really. I would prefer ... (go) to the theatre.

: Tara seems ... (work) hard all morning.

: Yes, she hasn't even stopped for a cup of coffee.

: Why is Tom at work so early this morning?

: He wants ... (finish) early so that he can go to the concert tonight.
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3. Rephrase the following sentences, as in the example.
He must wash the car. [ want ...him to wash the car ...
You mustn't be late for work. I don't want ...

3 Claire must tidy her bedroom. I want ...

N —
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She mustn't go to the disco. I don't want ...

They must go to school tomorrow. [ want ...
Gary mustn't make so much noise. I don't want ...
You mustn't make a mess. [ don't want ...

He must mend his bike. [ want ...
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4. Complete the sentences with too or enough and the adjective in brackets.
: Would you like to come to the disco?

Oh no. I'm ...too tired... to go to a disco, (tired)
: Can you reach that top shelf?

: No, I'm not ... to reach it. (tall)

: Did they go on a picnic yesterday?

No. It was ... to go on a picnic, (cold)

: Did Jane enjoy the horror film?

No. She was ... to enjoy it. (scared)

: Does Tom go to school?

No. He isn't ... to go to school yet. (old)

: Will you go to London by bus?

No. The bus is ... . I'll take the train, (slow)

: Did she like the dress you bought?

: Yes, but it was ... .(big)

: Take a photograph of me!

: I can't. Itisn't ... in here, (bright)
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5. Rewrite the sentences using too.
1 This music is so slow that I can't dance to it.
...This music, is too slow for me to dance to...
The bird is so weak that it can't fly.
She's so busy that she can't come out with us.
The car was so expensive that he couldn't buy it.
These shoes are so small that they don't fit me.
The book is so boring that she can't read it.
I was so tired that I couldn't keep my eyes open.
The coffee was so strong that he couldn't drink it.
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6. Underline the correct preposition and fill in the gaps with the -ing form of the verb in
brackets.
He is ill. He is complaining with/about ...having... (have) a headache.
Marcus went out instead for/of ... (do) his homework.
Tracy was very excited with/about ... (go) to the party.
I hope you have a good excuse of/for ... (be) so late.
Sam is interested in/for ... (take up)French lessons.
You can't stop him to/from ... (take)the job if he wants to.
Susie ran because she was worried about/of ... (miss) the bus.
Thank you to/for ... (help) me with my homework.
She felt tired because she wasn't used to/with ... (work) so hard.
His boss blamed him for/of ... (lose) the deal.
I am in charge in/of ... (make) the Christmas deliveries.
We are thinking of/from ... (buy) a new car next month.
Sandra apologised for/about ... (ruin) the performance.
Ian was talking with/about ... (open) a shop in York.
7. Put the verbs in brackets into the correct infinitive form or the -ing form.
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It's no use ...talking... (talk) to Bob; he won't change his mind.
She will ... (return) the books next weekend.

It was good of you ... (help) me fix my bicycle.

The man suggested ... (call) the police in, to investigate.

I can't get used to ... (live) in such a hot country.

He admitted ... (rob) the bank.

You had better ... (hurry), or you'll be late for work.

They refused ... (give) me my money back.

She is too short ... (become) a fashion model.

My parents let me ... (stay) up late at weekends.

Our teacher makes us ... (do) homework every evening.

The kitchen windows need ... (clean).

They have begun ... (make) preparations for the party.

He advised her ... (speak) to her boss.

I dislike ... (go) to the theatre alone.

Mr. Roberts was seen ... (leave) his house at 12:15 last night.
My sister can't stand ... (watch) horror films. She gets terribly scared.
Can you imagine ... (spend) your holidays on the moon?
There's no point in ... (call) again. There's no one at home.

I don't allow people ... (smoke) in my house.

It was silly of you ... (forget) to lock the door.

He risks ... (lose) his wallet when he leaves it on his desk.

8. Put the verbs in brackets into the correct infinitive form or the -ing form.
A: Is Anne in the room?

: Yes. I can see her ...dancing... (dance) with her husband over there.

: Did you see the robber?

: Yes. I saw him ... (get) into the car and drive away.

: Is John here today?

: Yes. I heard him ... (talk) on the phone as I walked past his office.

: Colin is good at speaking in public, isn't he?

: Yes. [ heard him ... (make) a speech last month. It was excellent.

: I walked past the sports centre today.

: So did I, and I stopped for a moment to watch some boys ... (play) football.
: Your hair looks great today.

: That's a music school, isn't it?

: That's right. I often hear the students ... (sing) as I walk past.

: Did you stay until the end of the contest?

: Yes. I listened to the chairman ... (announce) the results before I went home.
: How do you know Tim is at home?

: I'saw him ... (cut) the grass as [ was driving home.

: How do you know that man stole the watch?

: I'saw him ... (put) it in his pocket and leave the shop without paying.
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9. Put the verbs in brackets into the correct infinitive form or the -ing form.

I'll never forget ...sailing... (sail) down the Danube on that warm spring night last year.

Please don't forget ... (pay) the bill.

John said he remembers ... (buy) the newspaper, but now he can't find it.
Did you remember ... (post) my letters today?

Gloria regrets ... (shout) at her sister.

I regret ... (inform) you that we cannot give you your money back.
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: Thanks. I watched the hairdresser ... (dry) it so I could learn how to do it myself.



7 The students went on ... (write) for another hour.

8 After cleaning the windows, he went on ... (wash) the car.

9 We are sorry ... (announce) that the 7:15 train to Liverpool has been cancelled.
10 I'm sorry for ... (miss) your birth day party; I'll make it up to you.

11 She stopped ... (go) to the gym after she had got back into shape.

12 They stopped ... (have) a rest before they continued their journey.

13 They tried ... (open) the door, but it was stuck.

14 You should try ... (make) your own clothes. It's much cheaper.

15 I'm sorry. I didn't mean ... (break) your vase.
16 Being a teacher means ... (correct) a lot of homework.
17 I like ... (tidy) my room at week ends because I don't have time during the week.

18 They like ... (play) in the sea on hot days.

10. Put the verbs in brackets into the correct infinitive form or the -ing form.

My neighbour, Mr. Mason, loves 1) ...spending... (spend) time in his garden. He would rather
2) ... (work) outside than stay indoors, even when it is snowing! Early in the morning, you can 3) ...
(see) Mr. Mason 4) ... (eat) breakfast in his garden, and late at night he is there again, with a cup of
cocoa in his hand. I'd like 5) ... (help) sometimes when there is lots of work to do, but Mr. Mason
prefers 6) ... (do) everything himself. He doesn’t mind 7) ... (get) cold and wet in the winter, and his
wife says it’s no use 8) ... (try) to make him wear a waterproof jacket because he hates 9) ... (wear)
them! Mr. Mason says he will go on 10) ... (garden) until he is too old 11) ... (do) it!

OcHOBHbBIE CBeJIEHHS 0 COCJIAraTe IbHOM HAKJIOHEHUH

Conditionals are clauses introduced with if. There are three types of conditional clause: Type 1,
Type 2 and Type 3. There is also another common type, Type 0.

Type 0 Conditionals: They are used to express something which is always true. We can use
when (whenever) instead of it. [f/When the sun shines, snow melts.

Type 1 Conditionals: They are used to express real or very probable situations in the present
or future. If he doesn't study hard, he won't pass his exam.

Type 2 Conditionals: They are used to express imaginary situations which are contrary to facts
in the present and, therefore, are unlikely to happen in the present or future. Bob is daydreaming. If [
won the lottery, I would buy an expensive car and I would go on holiday to a tropical island next
summer.

Type 3 Conditionals: They are used to express imaginary situations which are contrary to facts
in the past. They are also used to express regrets or criticism. John got up late, so he missed the bus. If
John hadn't got up late, he wouldn't have missed the bus.

If-clause (hypothesis) Main clause (result) Use
Type 0 if + present simple present simple something which
general truth is always true

If the temperature falls below 0 °C, water turns into ice.

Type 1 if + present simple, | future/imperative real - likely to
real present present continuous, | can/may/might/must/should/ | happen in the
present perfect or present | could + bare infinitive present or future

perfect continuous
If he doesn't pay the fine, he will go to prison.

If you need help, come and see me.

If you have finished your work, we can have a break.
If you're ever in the area, you should come and visit us.

Type 2 if + past simple or past | would/could/might + bare | imaginary
unreal present | continuous infinitive situation contrary
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to facts in the
present; also used
to give advice

If T had time, I would take up a sport. (but I don't have time - untrue in the
present) If I were you, I would talk to my parents about it. (giving advice)

Type 3 if + past perfect or | would/could/might + have + past | imaginary
unreal past past perfect | participle situation contrary
continuous to facts in the past;

also used to
express regrets or
criticism

If she had studied harder, she would have passed the test.
If he hadn't been acting so foolishly, he wouldn't have been punished.

Conditional clauses consist of two parts: the if -clause (hypothesis) and the main clause (result).
When the if - clause comes before the main clause, the two clauses are separated with a comma. When
the main clause comes before the if - clause, then no comma is necessary.

e.g. a) If I see Tim, I'll give him his book.

b) I'll give Tim his book if I see him.

We do not normally use will, would or should in an if - clause. However, we can use will or
would after if to make a polite request or express insistence or uncertainty (usually with expressions
such as / don't know, I doubt, I wonder, etc.).

We can use should after if to talk about something which is possible, but not very likely to
happen.

e.g. a) If the weather is fine tomorrow, will go camping. (NOT: If the weather will be fine...)

b) If you will fill in this form, I'll process your application. (Will you please fill in... - polite
request)

¢) If you will not stop shouting, you'll have to leave. (If you insist on shouting... - insistence)

d) I don't know if he will pass his exams, (uncertainty)

e) If Tom should call, tell him I'll be late. (We do not think that Tom is very likely to call.)

We can use unless instead of if... not in the if -clause of Type 1 conditionals. The verb is
always in the affirmative after unless.

e.g. Unless you leave now, you'll miss the bus. (If you don't leave now, you'll miss the bus.)
(NOT: Unless you don't leave now, ...)

We can use were instead of was for all persons in the if - clause of Type 2 conditionals.

e.g. If Rick was/were here, we could have a party.

We use If [ were you ... when we want to give advice.

e.g. If I were you, I wouldn't complain about it.

The following expressions can be used instead of if: provided/providing that, as long as,
suppose/supposing, etc.

e.g. a) You can see Mr. Carter provided you have an appointment. (If you have an
appointment...)

b) We will all have dinner together providing Mary comes on time. (... if Mary comes ...)

¢) Suppose/Supposing the boss came now, ...

We can omit if in the if - clause. When if is omitted, should (Type 1), were (Type 2), had (Type
3) and the subject are inverted.

e.g. a) Should Peter come, tell him to wait. (If Peter should come,...)

b) Were I you, I wouldn't trust him. (If I were you, ...)

¢) Had he known, he would have called. (If he had known, ...)
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Boinonnume ynpasicHenusa Ha 3aKpenjienue wamepuaia:

1. Look at the prompts and make Type 1 conditional sentences, as in the example.

e.g. If we cut down all the forests, the world's climate will change.

1 cut down/ all forests / world's climate / change

not stop/use / aerosols /destroy / ozone layer

find / alternative sources of energy / solve / some of our environmental problems
temperatures / go up / by a few degrees /sea levels / rise

recycle / waste / save / natural resources

population / continue to increase / not be enough food for everyone

(@) WV, TN SN UL I \S]

2. Lisa is trying to decide where to go on holiday. She would like to go to one of these places. In
pairs, ask and answer questions using the prompts below, as in the example.

A) SPAIN FOR A WEEK

£180 Inclusive!!

2-star hotel beach

Free water sports

B) A TWO WEEK CAMPING HOLIDAY IN THE SOUTH OF FRANCE
ONLY £280 per person
Self-catering

1. How long / be away / choose / Spain?

SA: How long will she be away if she chooses Spain?
SB: If she chooses Spain, she'll be away for a week.
2. Where / go / like / camping?

3. How much / pay / go to / France?

4. What / do / go to / Spain?

5. Where / go / want / cheap holiday?

3. Study the situations, then make Type 2 conditional sentences, as in the example.

I don't have a car, so I have to wait for the bus every day.

1. If I ...had... (have) a car, | ...wouldn't have to... (not/have to) wait for the bus every day.
I never do my homework, so my teacher always gets angry with me.

2.1fT ... (do) my homework, my teacher ... (not/get) angry with me.

I live in a small house, so I can't invite friends over.

3.IfI... (live) in a bigger house, I ... (be able to) invite friends over.

I never get up early, so I y am always late for school.

4.1f I ... (get up) earlier, I ... (not/be) late for school.

4. Complete the sentences to make Type 3 conditional sentences, as in the example.

1. If he ...hadn't noticed... (not/notice) the mould in one of his glass dishes, Alexander Fleming
...would never have discovered... (never/discover) penicillin.

2. Ifhe ... (sell) some of his paintings, Van Gogh ... (get) some recognition during his lifetime.

3. If Barbara Streisand ... (change) the shape of her nose, her career ... (never/be) the same.

4. If Anne Sullivan ... (not/teach) her, Helen Keller ... (not/be able to) communicate.

5. If Naomi Campbell ... (not/be) so beautiful, she ... (never/become) a supermodel.

5. Read the story below and make Type 3 conditional sentences, as in the example.
e.g. 1) ...if Sally hadn't been in a hurry, she would nave left some important notes at home....
Sally had a terrible day yesterday. She was in a hurry, so she left some important notes at home. She
wasn't prepared for her meeting with a new client, so the meeting was a disaster. The client was
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disappointed, and as a result he refused to do business with the company. The boss shouted at Sally, so
she got upset.

6. Match the items in column A with those in column B in order to make correct Type 0 conditional
sentences, as in the example.
e.g. 1 - c¢...if you add sugar to a cup of coffee, the coffee tastes sweeter...

A

1. Add sugar to a cup of coffee.

2. Throw salt onto snow.

3. Put an apple in a bowl of water.
4. Water plants regularly.

5. Lie in the sun too long.

6. Take regular exercise.

B

a The apple floats.

b Your skin turns red.

¢ The coffee tastes sweeter.
d You feel healthy.

e The plants grow.

f The snow melts.

7. Put the verbs in brackets into the correct tense.
A: What time will you be home tonight?
: I'm not sure. If I ...have to... (have to) work late. I ..."l1 call... (call) you.
A: I felt very tired at work today.
: Well, if you ... (not/watch) the late film, you ... (not/feel) so tired
A: Should I buy that car?
: Why not? If I ... (have) the money, I ... (buy) it myself.
A: Ifyou ... (pass) a chemist's, ... (you/get) me some cough medicine?
: Yes, certainly.
A: My sister seems very upset at the moment.
: Were [ you, I ... (talk) to her about it.
A: Unless you ... (hurry), you ... (be) late again.
: No, I won't. There's plenty of time.
A: Oh! I forgot to ask Sarah over for dinner.
:If I ... (speak) to her today, I ... (ask) her for you.
A: May I join the club, please?
: Provided you ... (be) over eighteen, you can join the club.
A: What a lovely restaurant! I'm glad we came here.
: If you ... (not/burn) the dinner, we ... (not/come) here!
10 A: Just think. If T ... (not/move) to York, I ... (never/meet) you.
B: I know, wasn't it lucky?
11 A: Jo doesn't spend enough time with me.
B: Well, if she ... (have) the time, I'm sure she ... (try), but she's very busy.
12 A: Did you give Bill the message?
B: No, but when I ... (see) him, I ... (tell) him the news.

WoWrogNIwoawrwr+rmermOm—

8. Choose the correct answer.
1 'If you ...C... that plate, you'll burn your fingers.'
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'Why? Has it been in the oven?'

A would touch

B will touch

C touch

2 ‘... you're busy, we'll talk now.'

‘That's fine. I'm not busy at the moment.'

Alf

B Provided

C Unless

3 'If you watch the news, you ... a lot.'

'T know. I watch it every day.'

A learn

B were learning

C would learn

4 '... you wear warm clothes, you won't get cold.'
'T1l wear an extra jumper.'

A Unless

B Providing

C Supposing

5 'Shall I invite John to the party?'

"Well, were I you, I ... him.'

A would invite

B will invite

C am inviting

6 ... the teacher comes back now, what will you do?'
'T don't know.'

A When

B Providing

C Supposing

7 'Could I see the menu, please?'

'Yes, sir. If you ... a seat, I will fetch it for you.'

A take

B had taken

C have taken

8 'Don't cry. Everything will be alright.’

'Yes, but if I ... the bus, I wouldn't have been late for school.
A didn't miss

B hadn't missed

C don't miss

9 "'When water boils, it ... steam.'

'Yes, I know; and the steam is hot, too.'

A would produce

B produce

C produces

10 'Can you help me, please?"
"Well, if I wasn't studying, [ ... you.
A would help

B help

C will help

11 'John crashed his car yesterday.'

'T know, but if he hadn't been changing the cassette, he ...'
A won't crash

1
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B wouldn't crash
C wouldn't have crashed

12 'Can I have some chocolate, please?’

'If you behave yourself, I you some later.'

A would buy

B might buy

C buy

13 'Should you see Colin ... and tell me.'

T will.!

A come

B to come

C will come

14 'If we were rich, we ... expensive clothes.'

'Well, unfortunately we aren't rich!'

A could afford

B can afford

C afford

9. Put the verbs in brackets into the correct tense.

1 IfI...were... (be) you, I wouldn't drive in the snow.

2 Peter ... (be able to) help you if he was here.

3 If I had closed the window, the cat ... (not/jump) out.

4 I ... (call) for help if I got stuck in a lift.

5 Had I known him, I ... (talk) to him.

6 John ... (may/lose) his job if he is rude to the boss.

7 If you ... (save) some money, you would have been able to go on holiday last year.
8 You may win if you ... (take) part in the contest.

9 If I had toothache, I ... (go) to the dentist.

10 They would have helped us move house if we ... (ask) them.

11 If Jane ... (be) older, she could live by herself.

12 We would have changed our plans if we ... (hear) the weather forecast.
13 Emma ... (send) a card if she had remembered it was their anniversary.
14 Robert ... (feel) better if you talked to him.

15 If Sam was still living nearby, you ... (can/invite) him for dinner.
16 If you ... (put) your money in your wallet, you will not lose it.

17 If you ... (like) chocolate, you will love this cake.

18 If Bill ... (come) home early, he will eat dinner with us.

19 Sandra will join us later unless she ... (have) a lot of work to do.

10. Fill in the gaps using when or if.

A: Have you phoned Paul yet?

: No, I'll phone him ...when... I get home.

A: ... T get anew job soon, I may have a party.

: That's a good idea.

A: I'really liked that dress we saw.

: Well, you can buy it ... you get paid.

A: Shall we go somewhere this weekend?
.. it's sunny, we could go to the beach.
A: Did you make this cake yourself?
.. you like it, I'll give you the recipe.
A: Is Jane still asleep?
.. she wakes up, I'll tell her you're here.
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7 A: Have you done your homework?

B: No. I'll doit ... we've finished dinner.

8 A: We've run out of milk.

B: Well, ... I go to the shops, I'll buy some more.
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I. CamocTosiTeibHas padoTa, o0ecrne4nBaOIIAsl MOATOTOBKY K ayAUTOPHBIM 3aHATHAM

1. IloBTOpEHNE MATePHAJIA IPAKTHYECKUX 3aHATHI
[IpakTUdeckue 3aHATHS HAIIPABICHBI HA PAa3BUTHE YMEHHUIH MHOS3BIYHOTO TOBOPECHHUS B PAMKax
3amanubeix PIIJ] Tem: ObiToBas cdepa obmenus (S u Mosi ceMbs); ydueOHO-TIO3HaBarenbHas cepa
obmenus (I m moe oOpa3oBaHuE); CONMATBHO-KYJIbTYpHasi chepa obmieHus (I u mos crpana. S u
MUp); podeccuonanbHas cepa oomeHus (S u Most Oynymias CrenuaibHOCTB).

Iloozomoebme ycmeu? pacckas no meme Ha ocHoeée npewzo.)fceuuozo:
My family

My name is Vladimir Petrov. | am ... years old. | was born in 19... in Nizhniy Tagil. | went to
school when I was 7. In 20... | finished school number 10 in Ekaterinburg. This year | entered the Ural
State Mining University. In five years | shall graduate from this University.

I live in the center of Ekaterinburg. | work at the Ministry of Foreign Trade. I’m an engineer &
I am also a student. Many engineers in our Ministry learn foreign languages.

My family is not large. | have a wife & two children. My wife’s name is Ann & children’s
names are Nick & Natalie.

My wife is an economist. My wife is a young woman. She is twenty — nine years old. She
works at the Ministry of Foreign Trade, too. She goes to the office every day. My wife doesn’t learn
English. She already knows English very well. She reads many English books, magazines &
newspapers. My wife is also a student. She learns German. She likes languages very much & is going
to learn French next year.

My daughter is a girl of ten. She goes to school. She has a lot of subjects at school. She also
learns English. She also helps her mother at home.

My son is a little boy. He was born five years ago. | take him to the kindergarten every
morning.

My parents are not old. My father is 53. He is an engineer. He graduated from The Ural
Polytechnical Institute. He works at a big plant. My mother is 51. She is a teacher. She teaches Russian
at school. She graduated from the Leningrad Teachers’ Training University.

My sister’s name is Katya. She works at an office. Besides she studies at an Evening
Department. She is married. Her husband is a doctor. He works at a hospital. They have a little son. He
is only six months old.

My elder brother, Boris by name, does not stay with us. He lives in Gorky in a large two-
roomed flat. He is a designer. He has also a family of his own. He has a wife & two children: a boy &
a girl. Their son is already a pupil. My brother & his family often come to see us. We also visit them
sometimes.

| also have a grandfather & a grandmother. They are pensioners. My grandmother looks after
the house & does the cooking. We usually take our children to the country in summer to stay with their
grandparents. They love their grandchildren very much.

Iloozomoebme ycmeu? pacckas no meme Ha ocHoeée npedﬂo.)fceuuozo:
My student’s life

I’m a student of The Ural State Mining University. | have been a student only one month. |
can’t speak English very well yet. | am just a beginner. I live in a hostel. It is rather a long way from
the University. In fact, it takes me about an hour to get to the University. But it gives me no trouble at
all, as I like to get up early. 1 don’t need an alarm-clock to wake me up. I am an early - riser.

Though the hostel is far from the University it is very comfortable & has all modern
conveniences.

As a rule | get up at 6.30, do morning exercises & have shower. | don’t have a bath in the
morning; | have a bath before I go to bed.



For breakfast | have a boiled egg & a cup of coffee in order not to waste the time. At about 7.30
I am quite ready to go. It is about 5 minutes walk from the hostel to the stop. I usually take the 7.40.
bus. | walk to the stop as | have plenty of time to catch my bus.

I come to the University 5 minutes before the lesson begins. So | can have a chat with my
friends. The majority of my group mates are from Ekaterinburg the others either come from different
towns of our country. We usually have a lot of things to talk about.

We don’t go out to the lunch. There is a good canteen at the University. It is on the ground
floor. But I should say that you have to stand in a queue to have lunch.

I come to the hostel from the University at about 3 o’clock. | live in a single room & have
nobody to speak with. In the evening | sometimes go out with my friends. We go to the cinema if there
is something new or to the club if there is a dancing party there. But often | stay in, watch TV
programs or listen to the music. Then | read a book for half an hour or so & go to sleep. That doesn’t
take me long, as a rule.

Iloozomoebme ycmubu? pacckas no meme Ha ocHoeée npedno.ucenuozo:
Ekaterinburg — an Industrial Centre

Ekaterinburg is one of the leading industrial centres of Russia. There are over 200 industrial
enterprises of all-Russia importance in it. The key industry is machine-building. The plants of our city
produce walking excavators, electric motors, turbines, various equipment for industrial enterprises.

During the Great Patriotic War Sverdlovsk plants supplied the front with arms and munitions
and delivered various machinery for restoration of Donbass collieries and industrial enterprises of the
Ukraine.

The biggest plants of our city are the Urals Heavy Machine Building Plant (the Uralmash), the
Urals Electrical Engineering Plant (Uralelectrotyazhmash), the Torbomotorny Works (TMZ), the
Chemical Machinery Building Works (Chimmash), the Verkh Iset Metallurgical Works (V1Z) and
many others.

The Urals Heavy Machinery Building Plant was built in the years of the first five-year plan
period. It has begun to turn out production in 1933. The machines and equipment produced by the
Uralmash have laid the foundation for the home iron and steel, mining and oil industries. The plant
produces walking excavators and draglines, drilling rigs for boring super-deep holes, crushing and
milling equipment for concentrators. The plant also produces rolling-mills, highly efficient equipment
for blast furnaces, powerful hydraulic presses and other machines. The trade mark of the Uralmash is
well-known all over the world.

The Electrical Engineering plant was put into operation in 1934. At the present time it is a great
complex of heavy electrical machine-building. It produces powerful hydrogenerators, transformers, air
and oil switches, rectifiers & other electrical equipment. Besides, it is one of the main producers of
high-voltage machinery.

The Turbo-Motorny Works produces turbines & diesel motors for powerful trucks. The
turbines manufactured by this plant are widely known not only in our country, but also abroad. The
plant turned out its first turbines in 1941,

The Urals Chemical Works, the greatest plant in the country, produces machinery for the
chemical industry. It also produces vacuum- filters used in different branches of oil industry.

The Verkh-Iset Metallurgical Works the oldest industrial enterprise in Ekaterinburg is now the
chief producer of high grade transformer steel in the country.

Now complex mechanization & automation of production processes are being used at all
industrial enterprises of Ekaterinburg. Its plants make great contribution to the development of our
country’s national economy.

Iloozomoebme ycmeu? pacckas no meme Ha ocHoeée npedﬂo.)fceuuozo:
The United Kingdom of Great Britain and Northern Ireland
The United Kingdom of Great Britain and Northern Ireland (the UK) occupies most of the
territory of the British Isles. It consists of four main parts: England, Scotland, Wales and Northern
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Ireland. London is the capital of England. Edinburgh is the capital of Scotland, Cardiff— of Wales and
Belfast — of Northern Ireland. The UK is a small country with an area of some 244,100 square
kilometres. It occupies only 0.2 per cent of the world's land surface. It is washed by the Atlantic Ocean
in the north-west, north and south-west and separated from Europe by the Severn, but the most
important waterway is the Thames.

The climate is moderate and mild. But the weather is very changeable. The population of the
United Kingdom is over 57 million people. Foreigners often call British people "English”, but the
Scots, the Irish and the Welsh do not consider themselves to be English. The English are Anglo-Saxon
in origin, but the Welsh, the Scots and the Irish are Celts, descendants of the ancient people, who
crossed over from Europe centuries before the Norman Invasion. It was this people, whom the
Germanic Angles and Saxons conquered in the 5th and 6th centuries AD. These Germanic conquerors
gave England its name — "Angle" land. They were conquered in their turn by the Norman French,
when William the Conqueror of Normandy landed near Hastings in 1066. It was from the union of
Norman conquerors and the defeated Anglo-Saxons that the English people and the English language
were born. The official language of the United Kingdom is English. But in western Scotland some
people still speak Gaelic, and in northern and central parts of Wales people often speak Welsh.

The UK is a highly developed industrial country. It is known as one of the world’s largest
producers and exporters of machinery, electronics, textile, aircraft, and navigation equipment. One of
the chief industries of the country is shipbuilding.

The UK is a constitutional monarchy. In law, Head of the State is Queen. In practice, the
country is ruled by the elected government with the Prime Minister at the head. The British Parliament
consists of two chambers: the House of Lords and the House of Commons. There are three main
political parties in Great Britain: the Labour, the Conservative and the Liberal parties. The flag of the
United Kingdom, known as the Union Jack, is made up of three crosses. The big red cross is the cross
of Saint George, the patron saint of England. The white cross is the cross of Saint Andrew, the patron
saint of Scotland. The red diagonal cross is the cross of Saint Patrick, the patron saint of Ireland.

The United Kingdom has a long and exciting history and a lot of traditions and customs. The
favorite topic of conversation is weather. The English like to drink tea at 5 o’clock. There are a lot of
high daysin Great Britain. They celebrate Good Friday, Christmastide, Christmas, Valentine's day and
many others. It is considered this nation is the most conservative in Europe because people attach
greater importance to traditions; they are proud of them and keep them up. The best examples are their
money system, queen, their measures and weights. The English never throw away old things and don’t
like to have changes.

Great Britain is a country of strong attraction for tourists. There are both ancient and modern
monuments. For example: Hadrian Wall and Stonehenge, York Cathedral and Durham castle. It is no
doubt London is the most popular place for visiting because there are a lot of sightseeing like the
Houses of Parliament, Buckingham Palace, London Bridge, St Paul’s Cathedral, Westminster Abbey,
the Tower of London. Also you can see the famous Tower Clock Big Ben which is considered to be
the symbol of London. Big Ben strikes every quarter of an hour. You will definitely admire
Buckingham Palace. It’s the residence of the royal family. The capital is famous for its beautiful parks:
Hyde Park, Regent’s Park. The last one is the home of London Zoo.

Iloozomoevme ycmubu? pacckas no meme Ha ocHoeée npedﬂo.)fceuuozo:
My speciality is Geology

I am a first year student of the Ural State Mining University. | study at the geological faculty.
The geological faculty trains geologic engineers in three specialities: mineral prospecting and
exploration, hydrogeology and engineering geology, drilling technology.

Geology is the science which deals with the lithosphere of our planet. Geology studies the
composition of the Earth's crust, its history, the origin of rocks, their distribution and many other
problems.

That is why the science of geology is commonly divided into several branches, such as:



1. General Geology which deals with the composition arid the structure of the Earth and with
various geological processes going on below the Earth’s surface and on its surface.

2. Petrology which studies the rocks of the Earth.

3. Mineralogy which investigates the natural chemical compounds of the lithosphere.

4. Paleontology which deals with fossil remains of ancient animals and plants found in rocks.

5. Historic Geology which treats of the Earth's history.

6. Structural Geology which deals with the arrangement of rocks due to the Earth's movements.

7. Economic Geology which deals with occurrence, origin and distribution of mineral deposits
valuable to man.

All these branches of geology are closely related to each other.

Geology is of great practical importance because .it supplies industry with all kinds of raw
materials, such as ore, coal, oil, building materials, etc.

Geology deals with the vital problem of water supply. Besides, many engineering projects, such
as tunnels, canals, dams, irrigation systems, bridges etc. need geological knowledge in choosing
construction sites and materials.

The practical importance of geology has greatly increased nowadays. It is necessary to provide
a rapid growth of prospecting mineral deposits, such as ores of iron, copper, lead, uranium and others,
as well as water and fossil fuels (oil, gas and coal). They are badly needed for further development of
all the branches of the national Economy of our country and for creating a powerful economic
foundation of the society. The graduates of the geological faculty of the Ural State Mining University
work all over the country in mines, geological teams and expeditions of the Urals, Siberia, Kasakhstan,
in the North and Far East, etc. as well as abroad.

Very often geologists have to work under hard climatic and geological conditions. They must
be courageous, strong and purposeful people, ready to overcome any hardships which nature has put in
their way to its underground treasure-house.

[IpakTudeckue 3aHATUS HAMPABIICHBI TaKXe Ha POPMHUPOBAHUE TPAMMATHYECKOTO HaBBIKA IO
TeMaM: TOPSAOK CJIOB B IOBECTBOBATEIIbHOM U MOOYIUTENHHOM MPEUIOKEHUSIX, MOPSIOK CIOB B
BOIIPOCUTEIILHOM TMPEJIOKECHNUN, OC3IMYHbIC TIPEUIOKECHHS, MECTOMMEHHUS (yKa3aTellbHbIe, JTUYHEIC,
BO3BpPATHO-YCUIIUTEIbHBIE, BOIPOCHUTEINBHBIE, OTHOCHUTEIIbHEIE, Heolpe/ieNICHHBIE), ums
CYIIECTBUTEILHOE, apTUKIN (ONpeIeTICHHBIN, HEONpeIeICHHbINH, HYIeBOW), QYHKIUN U CHPSHKCHUE
TJIaroJioB fo be u to have, 000pOT there+be, uMs TpuIaraTelbHOE W HApEUYUe, CTETICHU CPaBHEHUS,
CpaBHHUTEIbHBIC KOHCTPYKIIUU, UMS UYUCIUTEIbHOE (KOJTMYECTBEHHBIC U TOPSAKOBBIC; YTCHHE [aT),
o0Opa3oBaHKe BUIOBPEMEHHBIX (DOPM II1arojia B akTHUBHOM 3aJI0TE.

Pacrnipenenenue BhIlIe YKa3aHHBIX TEM B y4COHHKE:

- Arabeksa . I1. AHrauiickuii sS3pIK 119 OaKaiaBpoB: yueOHOE TTOCOOMe 71l CTYICHTOB BY30B
/ Y. TI. ArabeksH. - PoctoB-Ha-/{ony: @enuke, 2017. - 384 c.: uin. - (Bricmiee obpazoBanue) (200 sk3.
B oubmmoreke YITY) u yueOHuke:

- Xypasnesa P.M. AuHrnmiickuii s3bIK: Y4eOHHMK: Ui CTYACHTOB T'OPHO-TE€OJOTHYECKUX
cnernansHocTeil By3oB / P. U. Kypasnesa. - PoctoB-Ha-/lony: ®enukc, 2013. - 508 c. - (Bricmee
obpazoanue). - bubmmorp.: ¢. 502 (192 sk3. B 6ubnuoreke YI'TY) npeacrasneno B Tadmuie Nel:

Tabmana Nel
Hazeanue memot Cmpanuysl yueOHUKO8
Aeabexsan U. I1 Kypaesnesa P.U.

[Topsimok CiIOB B TIOBECTBOBATEIHLHOM U TMOOYIUTEIHHOM 148 9
MIPEITIOKEHUSIX
[TopsiioK CJIOB B BONIPOCUTEIHHOM MPEIOKEHUN 163-170 10, 24
besnnuHble nTpeioXKeHUs 149 440
Mecroumenus  (ykaszaTelbHbIC, JIMYHBIE,  BO3BpATHO- 41-55 101, 439
YCUIIUTENbHBIE, BOIIPOCUTEILHEIE, OTHOCHUTEIBHBIE,
HEONPEeIeIICHHBIC)
Vms cymiecTBUTEIbHOE 66-78 435




ApTukiu (ompeaeneHHbIH, HeOnpeaeIeHHbIH, HYIEBO) 78-84 433
DyHKIUY U CHPsHKEHUE TI1aroJioB fo be u to have 102-104 6-8
O6opoT there+be 105-107 100
Mms npuararenbHoe U Hapeune 115 83
CreneHu cpaBHEHUS, CPABHUTEIbHBIC KOHCTPYKITUU 115-121 143
Nmst  uucnutenpHOe (KOMMYECTBEHHBIE W TOPSJIKOBBIC, 261-271 -
YTEHHUE J1aT)

OO6pa3oBanne BHJIOBPEMEHHBIX (HOPM TJIarojia B aKTHBHOM 193-209 10, 36, 69
3ajore

Hoemopume Mamepuail npaKmudecKux 3ansamuii!

Iopsiaok cJ10B B AHTJIMHCKOM IPEAJIOKeHU U

B pycckom s3pike, Onarojapsi HaIMUWi0 MAAEKHBIX OKOHYAHHM, Mbl MOKEM IEpPECTaBIISThH
YICHbl NPEJJIOKEHUs,, HE MEHssi OCHOBHOI'O CMbICIA BbICKa3biBaHMs. Hampumep, mnpemyioxeHus
CryaeHThl N3y4aroT 3TU IUIAHBI U DTHU IUTAHBI U3YYAOT CTYJIEHTHI COBNAJAIOT IO CBOEMY OCHOBHOMY
cmbicy. [lopiexaniee B 000MX CiIydasx - CTYIACHTBI, XOTS B TIEPBOM MPEUIOKCHHH 3TO CIOBO CTOHT
Ha [IEpBOM MECTE, 4 BO BTOPOM MNPEJIOKEHHUH - HA TIOCIIETHEM.

[To-aHrnuiicku Takue nepecTaHOBKU HEBO3MOXKHBIL. Bo3bméM npemnoxenne The students study
these plans CtynenTsl u3y4aroT 3T uiaHbl. Ecnu nmoanexaiiee u JOMOJHEHNE TOMEHSIOTCS MECTaMH,
To monyuutcs Oeccmbiciuua: These plans study the students DTu miaHsl M3y4arOT CTYAEHTOB.
[Ipown3sonuio 310 mOoTOMY, 4TO CJI0BO plans, momas Ha MEPBOE MECTO, CTAJIO MOJICHKAILIKM.

AHTIMICKOE MPEeAIOKEHUE UMEET TBEPIbIN MOPSAIOK CIIOB.

[TopsiioK CITOB B aHTJIMIICKOM TIPEJIOKCHUH TTOKa3aH B 9TON TabJInIIe:

| 1 Il Jomonnenue v
O06cTosATEILCTBO
IHopnexamee | Ckasyemoe Kocsennoe IIpsimoe KocBenHoe ¢
0e3 nmpeayiora NnpeaIoromM

We study math
Mpe1 U3y4aeM MaTeMaTUKy
He gives us lessons in this room.
On JaeT HaM YPOKH B 9TOM KOMHATe
She reads her notes to Peter every day.
Omna qUTaeT ceou 3aMetku | llerpy KaXKIbIA IEHD

Bonpocumenvnoe npeonosicenue

OO61iee MpaBUIIO MOCTPOCHHSI BOIPOCOB B aHTJIMICKOM SI3bIKE TakoBO: Bce Bompochl (Kpome
CHEIHALHBIX BOMPOCOB K MOJUISKANIEMY TPEIJIOKEHUS) CTPOATCS MyTeM HHBepcuu. MHBepcuei
HA3bIBAETCSl HapyIIeHHE OOBIYHOTO MOPSAJKA CJIOB B AHIIMMCKOM MPEUIOKEHHH, KOTAa CKazyeMoe
CIIEyeT 3a MOJIEKALIUM.

B Tex cimyuasx, Koraa ckazyeMmoe MpeasiockeHus 00pa3oBaHO 0€3 BCIIOMOTATENIbHBIX IJ1arojoB
(B Present u Past Indefinite) ucnons3yercs BcmomorarenbHblii Taron to do B tpedyemoit gopme -
do/does/did.

OO0mme Bonpocsl

OO6muii Bompoc 3aJaeTcsl ¢ 1ebi0 MOMYyYUTh MOATBEPKACHUE WM OTPUIIAHHE BBHICKA3aHHOM B
Bornpoce Mbiciu. Ha o0muii Bonpoc 0OBIYHO aeTcs KpaTkuil orBet: "na" wim "Het".

st mocTpoeHust O0IIEero BOMpOca BCIIOMOTATEIbHBIN WM MOJAQIBHBIN TJIArojl, BXOSAIIUN B
COCTaB CKa3yeMOT0, CTABUTCS B HAaYaJle MPEUIOKCHIS TIePeT MOATICKAIINM.

a) [IpuMepsl CKa3yeMoro ¢ OJHUM BCIIOMorateabHbIM TiaroioM: IS he speaking to the teacher?
- OH roBOpHUT ¢ yuutenem?

0) [Ipumepsl ckazyeMoro ¢ HECKOJIbKMMH BCTIOMOTaTeNIbHBIMU IJ1arojiaMu:
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You will be writing letters to us. — Tel Oyaemb mucate HaM MUCHMA.

Will you be writing letters to us? — Byaens i ThI IECaTh HAM THCHMa?

[Tpumepsl ¢ MOIaTbHBIMHU TJIATOJIAMHU:

She can drive a car. — Ona ymeeT BOAUTH MAIIUHY.

Can she drive a car? - Ona ymeer Boauth Mamunay? (Yes, she can.; No, she cannot )

Korma B cocraBe ckazyemMoro HET BCIIOMOTraTelIbHOTO TIuarojia (T.e. KOrja CKa3yeMoe
BbIpakeHo riarosiioM B Present win Past Indefinite), To nepex noanexamum CTaBITCs COOTBETCTBEHHO
dbopmer do / does wim did; cMBbICTOBOM ke rinaron craButcs B popme nHbUHUTHBA Oe3 to (cioBapHas
(dhopMa) moce moasIeKaIero.

C mnosiBlIeHHEeM BCIOMOTrareiabHOro riaroja do Ha HEro MepexoJUT BCA TpaMMaTHuecKas
Harpyska - Bpems, Juio, uucio: B Present Indefinite B 3-m nume ex. ymcna oxoHuaHue -S, -€S
CMBICIIOBOTO TJ1arosa nepexoauT Ha rinaron do, mpespammas ero B does; a B Past Indefinite okonuanue
npoleanero BpeMenu -ed nepexoaut Ha do, nmpespaiuas ero B did.

Do you go to school? — Xoauiirs i ThI B IIKOJTY?
Do you speak English well? - Ts1 xopo1i1o roBopuIilb MO-aHTITHACKA?
Omeemut Ha oduyue 60npocovl

OO6muii Bompoc TpedyeT KpaTkoro orBera "ma" wiam "HET", KOTOpbIE B AHTIMHCKOM SI3BIKE
00pasyroTcs cleyronmM 00pa3oMm:

a) TTomOXUTENBHBIN COCTOUT M3 CJIOBa Yes 3a KOTOPBIM (ITOCIIE 3arsITON) HAeT MOoAJeKaIlee,
BBIPQKEHHOE JIMYHBIM MECTOMMEHUEM B M. NajieXke (HUKOTAa HE UCIIOJIb3YETCs CYIIECTBUTENIBHOE) U
TOT BCIIOMOTAaTeNIbHBIM WM MOJAJBHBIA  TJIaroji, KOTOPBIM  HCIOJIB30BAJICS B BOIPOCE
(BcioMoraTenbHbBIN TJIaroj COTjacyeTcsi C MECTOMMEHHEM OTBETA);

0) OTpunaTenbHBIN OTBET COCTOUT U3 ciIoBa NO, TMYHOTO MECTOMMEHUS U BCIIOMOTATEILHOTO
(WM MOJATBPHOTO) TJIaroJa ¢ MOCIeAYIONMEeH YacTUIlel not
Hamnpumep: Are you a student? - Ter cTyneHT?

Yes, | am. - Jla.; No, | am not. - Her.

Do you know him? — TsI 3Haems ero?

Yes, | do. — [la (3uar0).; No, | don’t. — Her (ue 3Har0).
CrnenuanbHble BONPOCHI

CriennanbHBIA BOIIPOC HAYUHAETCSI C BOIPOCUTENBHOTO CJI0BA M 3a/1a€TCs C LEJbIO MOTYYESHHUS
Oonee moapoOHON yTOouHsIOmEH MHQOpManuu. BompocuTenbHOE CIOBO B CHEIMAIBLHOM BOIPOCE
3aMEHSET WIEH MPeUI0KEeHHs], K KOTOPOMY CTaBUTCS BOIIPOC.

CrieninaabHBIE BOMPOCH! MOTYT HAYMHATHCS CIIOBAMH:

who? — kto? whom? — xoro? whose? - geii? what? — uaro? xakoii? which? -
KOTOpBINA?

when? — korma? where? — rae? kyma? why? — mouemy? how? — kak?

how much? — ckonbko? how many? — ckonbko? how long? - xkak monro?

CKOJIBKO BpEMEHU?
how often? — kak uacto?

[TocTpoeHue cneruaibHbIX BOIIPOCOB:

1) CoenuanbHble BONPOCH KO BCEM WIEHAM MPEAJIOKEHHS, KpPOME MOAJIEKAIEro (U €ro
ONpesieNIeHUs1) CTPOSATCS TaK XKe, KaKk U oOlIue BOMPOChl — IOCPEACTBOM MHBEpPCUH, KOrja
BCIIOMOTATENbHBINA MJIM MOAAJIBHBIN IJ1arojl CTaBUTCS MEPe]] MOATISKAIINM.

CrneunanbHbli Bompoc (KpoMe BOINpoca K MOJJIeKalleMy) HAYMHACTCS ¢ BOIPOCHUTEIHLHOTO
CIIOBa MJM TPYHIBl CJIOB 32 KOTOPBIM CIEAYIOT BCIOMOTAaTEIbHBIA MM MOJAIBHBIA TJarol,
MOJIe)KAIIEE M CMBICIIOBOM TJ1arofl (COXpaHsIeTcsl CTPYKTYypa OOIIEero BOmpoca).

Bonpoc k npsiMoMy /10N0JTHEHHIO:

What are you reading? Yro TbI unTaciin?
What do you want to show us? Uro Bl X0THTE TIOKa3aTh HaM?

Bomnpoc k 00cTosiTeILCTBY

OO6crosTenbcTBa OBIBAIOT PA3HOrO THIA: BPEMEHM, MECTa, NPUYHMHBI, YCIOBHs, oOpasza
JIEUCTBUA U JIp.



He will come back tomorrow. — On Bepuercst 3aBTpa.
When will he come back? — Korma on Bepuercs?
What did he do it for? 3auem on 310 cienan?

Where are you from?

Bonpoc k onpeaesieHuI0

Bompoc k ompeneneHui0 HauyMHAETCS C BOMPOCUTENBHBIX cJIOB what kakoii, which (of)
KOTOpHIH (u3), whose deit, how much ckonbko (¢ HEMCUUCIAEMBIMU CYIIECTBUTENBHBIME), how many
CKOJIbKO (C HWCUMCISIEMBIMU CYILIECTBUTENbHBbIMU). OHHM CTaBATCA HEMOCPEICTBEHHO MeEpen
OTIpEeICTIIEMBbIM CYIIECTBUTENBHBIM (MU TIEPe]l IPYTUM OINpPENCICHHEM K STOMY CYIIECTBUTEIHHOMY),
a 3aTeM Y€ UJeT BCIIOMOTaTeIbHbIA WM MOAAIBHBIN IJ1aroJ.

What books do you like to read? Kakue kHUTH BbI TFOOMTE YUTATH?
Which books will you take? Kakue kHuru (13 ©MEIONIUXCs) BB BO3bMETE?

Bompoc k ckazyemomy

Bormpoc k ckazyeMoMy SIBJIIETCS TUIIOBBIM KO BCEeM MpeioxeHusM: ~UTto oH (OHA, OHO, OHH,
3TO) Aenaet (Aenan, OyaeT aenars)?”’, Hampumep:

What does he do? Yro on nenaer?
CrnenuanabHble BOMPOCHI K NMOIeKAIEMY

Bonpoc k noasnexamiemMy (Kak U K OIPEIeICHUIO MOAJIEXKAIEro) He TpeOyeT U3MEHEHHUSI TPSIMOTO
MOPsIIKA CJIOB, XapaKTEPHOTO J1Jisi MOBECTBOBATENBHOrO MpeasioxkeHus. [Ilpocro noanexariee (co
BCEMHU €T0 OIpe/IeTICHUSIMH) 3aMEHSIETCS BOIPOCUTEIbHBIM MECTOMMEHHEM, KOTOPOE UCIIOJIHSET B
BOIIPOCE POJIb MOJyIeKaIEro. Bompocsl k nmojyiexaiieMy HaYMHaITCA ¢ BOIPOCUTEIIbHBIX
MECTOMMEHUN:
WhO — kT0 (IS OZTYIIIEBIICHHBIX CYIIECTBUTEIbHBIX )
what - uto (111 HEOIyIIEBICHHBIX CYIICCTBUTEIbHBIX )
The teacher read an interesting story to the students yesterday.
Who read an interesting story to the students yesterday?

Cka3yemoe B Takux Borpocax (mocie who, what B ponu mojiexkaniero) Bcerja BbIpaxaeTcs
TJIarojioM B 3-M JIMIle €AMHCTBEHHOIO uncia (He 3a0yapTe Mpo OKOHYAHUE -S B 3-M JIMIIE €. Yncia B
Present Indefinite. [IpaBuna o6pa3zoBanust -S popM CM. 371€Ch.):

Who is reading this book? Ko unrtaer 3Ty KHUTY?
Who goes to school?
AJIbTepHATHBHbIE BONPOCHI

ATNBTEpHATUBHBIA BOIIPOC 33/1a€TCsl TOT/Ia, KOTJa MpejiaraeTcs caenarh BEIOOp, OTaaTh YeMy-
00 MPEOYTCHHE.

AJNBTEpHATUBHBIA BOMPOC MOXKET HAYMHATHCS CO BCIIOMOTATENILHOTO MJIM MOJAIBHOTO TJIaroja
(kak OOmMIA BOMPOC) WM C BOINPOCHUTEIBHOTO CjoBa (KakK CIHEIUAIbHBI BOMPOC) U JOJIKEH
00513aTeNIbHO COJIEPKaTh COI03 Of - WM. YacTh BOIIpOCca 10 COr03a Of MPOU3HOCUTCS C TIOBBIIIAIOIIEHCS
MHTOHALIMEH, TIOCJIe COI03a Of - C MOHM)KEHUEM T0JI0ca B KOHIIE MPEIOKEHNUS.

Hanpumep Bompoc, npeacTaBisiomuii co6oi aBa 0OLIMX BONPOCA, COSTMHEHHBIX COIO30M Of:
Is he reading or is he writing?

Did he pass the exam or did he fail?

Bropas uacTe Bomlpoca, Kak MpaBWJIO, UMEET yceueHHYI0 (opMy, B KOTOPOH oOcCTaercs
(Ha3BIBaeTCs) TOJIBKO TA YaCTh, KOTOpasi 0003HAYAET BHIOOP (AIbTEPHATUBY):

Is he reading or writing?
Pa3nesnTesibHbIE BOMPOCHI

OcHOBHBIMU (YHKIUSIMU DPa3AETUTENBHBIX BOINPOCOB SIBIISIOTCS: MPOBEPKA MPEANOI0KEHUS,
3armpoc O Corjachy COOECeHUKA C TOBOPSIINM, MOUCKU MOATBEPKACHUS CBOEH MBICTH, BBIPAKCHHE
COMHEHUS.

Pa3nenuTenbHbli (MM pacuI€HEHHbIN) BOIIPOC COCTOUT U3 JBYX YacTEW: MOBECTBOBATEIILHOMN
Y BOMPOCUTEIIHHOIA.

[TepBas yacTh - MOBECTBOBATEIHHOE YTBEPAUTEIHLHOE WM OTPUIIATEIHHOE MPEIOKECHHE C
MPSIMBIM MTOPSIKOM CJIOB.



Bropas wacth, mpucoeauHseMas dYepe3 3amiTyio, MNpPeACTaBiIsieT coOOM KpaTKuil oOrmmid
BOIIPOC, COCTOALIUN M3 MECTOMMEHHS, 3aMEHSIOUIEro IOoJyieXxallee, M BCIOMOTaTelIbHOIO WIH
MOJaJbHOro riaroja. [loBropsercs TOT BCnoMOraTenbHbIi WIM MOJAJIbHBIN IJ1aroJji, KOTOPhIM BXOAUT
B COCTaB cka3zyeMoro mepBoil dactu. A B Present m Past Indefinite, rae HeT BcmomoraTeiabHOTO
riaroja, ynorpeomustorcs cootBercTByomue popmbl do/ does/ did.

B BTOpOif wacTu ymoTpeOmasieTcss oOpaTHBIM MOPSIOK CIIOB, 1 OHA MOXKET IMEPEBOJAMTCS Ha
PYCCKHI SI3BIK: HE MpaBAa JU?, HE TaK JIU?, BEPHO BEAb?

I. Ecin mepBas 4acTh BOIpOcCa yTBEpAWTENbHAs, TO IJIarojl BO BTOPOM 4YacTU CTOUT B
OTpHUIaTEeNLHON QopMme, Harpumep:

You speak French, don’t you? You are looking for something, aren’t you? Pete works at a plant,
doesn’t he?

2. Ecnu nepBas yacTh OTpHUIaTeNbHAsl, TO BO BTOPOIl 4acTW yHmoTpeOseTcss yTBEepAUTEIbHAS
¢dbopma, Hanpumep:

It is not very warm today, is it? John doesn’t live in London, does he?

be3nuyHbIe npeasiokeHust

ITockoMBbKY B aHTIIMHCKOM  SI3BIKE MOJUIEXKAIee SBIACTCA OO0S3aTEIbHBIM  3JIEMEHTOM
NPETIOKEHUS, B OC3THMUHBIX MPEUIOKCHUAX YIOTPeOsieTcs: opMaibHOE MOIeKAIIEE, BEIPAKCHHOES
MecronMmenueM it. OHO He UMEET JIEKCHUECKOTO 3HAYECHHUS M Ha PYCCKUI SI3BIK HE TIEPEBOMTCSL.

BesnuunbIe peaoKeHUs UCTIONB3YIOTCS JUTS BRIPOKCHHUS:

1. SIBnenwmii nmpuposl, cocTossHus norozpl: It is/(was) winter. (beuia) 3uma. It often rains in
autumn. OceHplo YacTo uaeT Aoxkab. It was getting dark. Temneno. It is cold. Xomogno. It snows.
Wner cHer.

2. Bpemenwn, paccrosiaust, Temmepatypsl: It is early morning. Panee yrpo. It is five o’clock.
[Tsatp wacos. It is two miles to the lake. 1o o3epa nBe munn. It is late. [To3nHo.

3. OueHKH CHTyallid B MPEUIOKCHUSAX C COCTaBHBIM HMCHHBIM (MHOTZA TJIArOJbHBIM)
CKa3yeMbIM, 3a KOTOPBIM CIIEAyeT IMOJUIe)KaIlee MPEI0KEHUS, BBIPAKEHHOE HWH(GDUHUTHBOM,
repyHIMeM WK IPUIaTOYHBIM IpeatokeHremM: It was easy to do this. beuto erko caenars 3710.

It was clear that he would not come. Bbuio sicHO, 4TO OH HE TIPUJIET.

4. C HEKOTOPBIMH TJIaroJlaMH B CTpaJaTeIbHOM 3ajore B 000pOTax, COOTBETCTBYIOIIMX

pYCCKHM HeomnpeneeHHo-TnaHbIM obopoTam: It is said he will come. T'oBopsiT, o npuzeT.

Mectroumenue. The Pronoun.
Knaccupukauuu mecTouMeHMi.

1 personal JUYHBIC
2 possessive MPUTSDKATEITHHBIC
3 demonstrative yKa3aTelbHbIC
4 indefinite and negative HEONpe/ICIICHHBIC U OTPUIIATEILHBIC
5 quantifiers KOJINYECTBEHHBIE
6 reflexive BO3BpATHBIC
7 reciprocal B3aMMHBIC
8 relative OTHOCHUTEIIbHBIC
9 defining OIpeICIINTENIbHBIC
10 interrogative BOIIPOCUTEIIEHBIC
1. JIuunwie (personal) mecmoumenusn
Oo0numii magex OO0LeKTHBIN majgex
| S me MHE, MCHS
he OH him ero, emy
she oHa her e, o Hei
it OHO, 9TO it eil, eMy, 3TOMY
we MBI us HaM, Hac
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they OHU them UM, UX

you ThI, BbI you Tebe, BaM

Buumanmue! He (oH) u she (oHa) B aHTTIUHCKOM SI3bIKE MOXKHO TOBOPUTH TOJIHKO TIPO JTFOJCH.
Bce ocranbpHble aHITIMHCKHE CYILIECTBUTENBHBIE (IPEAMETHI, )KUBOTHBIE, SIBICHUS IPUPO/IbI, UyBCTBA
U T. J1.) - 0003HavaroTcs — it (OHO, 3T0).

he she it

a boy — manpunk a girl — nesouka acat — xor
a man — My>X4rHa a woman — KeHIIuHA awall — crena
brother — 6pat sister — cectpa rain — 1016
father — oren mothery— mama love — mo6oBb
Nick — Hukomnait Kate — Kars a hand - pyka

Mr Grey — mucrep ['pei Mrs Grey — muccuc I'peit an apple - s610k0

AHranyane ropopar It’s me, a ve It’s I (310 51).

11. Ilpumsasicamenvuwle (possessive) MecmoumeHus

[TpuTskarenbHble MECTOMMEHHUS BBIPAXKAIOT MPUHAUIEKHOCTh U UMEIOT B aHTTIMICKOM SI3bIKE
ABe GpopMBbI - 0CHOBHYIO (TI0CIIE 3TOH (POpMBI 003aTEIBHO TPEOYETCS CYIIECTBUTENBHOER).
Whose pen is it? - Yvs amo pyuxa? - It’s my pen. - Imo mos pyuxa.

U a6co0THYI0 (CYIIECTBYET CAMOCTOSATENLHO, 0€3 CylecTBUTENbHOTO) - I1t’S mine. - Smo mos.

JInunoe mecronmMeHue OcHoBHas popma A0cos0oTHas gpopma
|- my (toy) - Mos (urpyimka) his - ero
he — on his (toy) - ero (urpyiuka) hers - ee
she — ona her (toy) - ec (urpymika) its - ero (aToOro)
it — oHo, 3TO its (toy) - ero (He o yemoBeKe) ours - Haria
We — MBI our (toy) - Hama (ArpyIKa) yours - Baiiia, TBOS
yOU — TbI, BBI your (toy) - Baima, TBOS theirs - ux
they - onwu (urpymka)
their (toy) - ux (urpymika)

1I1. Yxkazamenvnuvie (demonstrative) mecmoumenus

this (at0, 314, 3T0T) — these (3tn) that (to, Ta, Tor) - those (te)

1V. Heonpeoenennwie (indefinite) u ompuyamenwvnoie (negative) mecmoumeHnus
MecToumeHnusi some, any, every, M UX pou3BOJHbIE

* Eciin y Bac ecTh, HanpuMep, si0JIOKU U BbI 3HAETE, CKOJIBKO MX, BEI TOBOPHTE:
I have/l have got three apples. ¥ mens ecmo 3 s610ka,
* Eciiit BBI HE 3HAa€TE TOYHOE KOJIUYECTBO, TO MCIIOJIB3YITE HEONPEIEIEHHOE MeCcTonMeHne Some: |
have/1 have got apples. V mens ecmov neckonvko s6n0k (Hekomopoe Konuuecmao).

Hpouseodnble om Heonpe()eﬂeuubtx MeCcmouMeHuIl

Croso “think” obo3Hauaer “Bemb” (He 00s13aTeILHO MaTepHaIbHAs).
Croro “body” o6o3HavaeT “Tesio”. DTH ClIOBa SBIISIOTCS OCHOBOM IS LIEJIOTO psija
CJIOBOOOpa30BaHUM.

Thing ucnoab3yercs 111 HeoAyIeBJIEHHBIX (YTO-TO):

some something — umo-mo, umo-nubyow

any anything - umo-mo, umo-nu6yos
thing

no nothing - nuueco, nuumo
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every everything - sce

Body/one - s oxyuieBJaeHHBIX (KTO-T0):

some somebody/someone — kmo-mo, kmo-nu6yow

any anybody/anyone - kmo-mo, kmo-nu6yow
body/one

no nobody / no one - nukozo, Huxkmo

every everybody /everyone — sce, kaowcowiil

Mecroumenune SOMe u ocHoBa body 10KHBI IPOU3HOCUTHCS M TUCATHCS CIIUTHO, B IPOTUBHOM
ciydae BMecto somebody — kmo-mo, monyuutcst some body - kakoe-mo meno,
Something/somebody/someone - B yrBepauTenbHbIX NpeaiokeHusx, anything/anybody/anyone - B
OTPHIIATEIBHBIX M BOIPOCHUTENIBHBIX MpeanokeHusx, Nothing/nobody/no one — B orpumarenbHbIX.
Anything/anybody/anyone - takxe UCIOIB3YIOTCS B YTBEPAUTEIBHBIX MPEIIOKECHUAK, HO B
3HAYCHHUH YMO Y200HO/KMO Y200HO

somewhere - 20e-nu6y0v, Kyoa-nubyowb anywhere - 20e yeoono
nowhere - nueoe everywhere - gezoe

V. Konuuecmeennwie (quantifiers) mecmoumenus
Many u much - 06a cnoa 0603Hau4aOT “ MHOT0”, C MCYMCJIsIEMbIMH CYIIIECTBUTEIBHBIMU (TEMH,
KOTOPBIE MOKHO TIOCYUTATh, MOKHO 00pa30BaTh MHOKECTBEHHOE YHCIIO) UCIONIB3YETCS CIIOBO Many,
a C HeMCYMCJIsIEMBIMHU - CJIOBO Much.

many girls - mrozo oesouex much snow - mroeo creza

many boys - mnozco manvuuxos much money - mnozo denee

many books - muozco knudcex much time - mrnozo epemenu
How many? How many girls? - Cronvko oesouex?

CKOJIBKO? How much sugar? - Ckonvko caxapa?

How much? How much sugar? - Crxoasko caxapa?
a lot of... - MHOTO - UCTIONIB3YETCSI U C UCUUCIISICMBIMH, girls — MHOTO JIeBOYEK
U C HEHCUYHUCIISIEMBIMH CYIIECTBUTEIbHBIMHU a lot of
a lot 6e3 (of) ucnone3yercs u 6€3 CyIEeCTBUTEIBHOTO. sugar - MHOTO caxapa

Cpasnure: He writes a lot of funny stories. Ou nuwem muoeo 3abagnvix pacckazos.
He writes a lot. On mHo2o nuwem.

B yTBepauTeNbHBIX MPEATIOKEHUSIX Hconb3yiTe a lot of.
B oTpuIaTenbHBIX ¥ B BOMPOCUTENLHBIX Many/much,
CpaBHure:
(+) My grandmother often cooks a lot of tasty things. Mos 6abywxa wacmo comosum mnozo
8KYCHOZO.
(-) But we don’t eat much. Ho msi ne eoum mnozo. (?) Do you eat much? Bor mnoco eoume?
Muoraa caosa much u a lot aBistoTcs CHHOHMMAaMU ¢JIoBa “gacTto”:
Do you ski much? Ber mnozo (wacmo) kamaemecw na avixcax? No, not much (= not often).Her, ne
4acTo.

Few, little, a few, a little
C HencumcasieMbIMH CyLIECTBUTEJILHBIMH HCIOJIB3YiiTe ¢JI0BO little (MaJo),
a ¢ ucumnciasieMbIiMu - few (MaJio).

few books - mano xkaur little time - mano Bpemenn
few girls - mamo neBouex little money - mano nener
few boys - mano maapunkoB little snow - maso cHera
little a little
} MaJio (T.e. HAJ0 elle) }HeMHOFO (T.e. mMOKa XBaTaer)
few a few

VI. Bozepamnuwie (reflexive) mecmoumenusn
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Bo3BparHble MecToMMEHUsI 00pa3yrOTCs OT IMUHBIX MECTOUMEHHUH B 00BEKTHOM MaJieKe U
NPUTSDKATEIBHBIX MECTOMMEHHH nprbaBiieHreM - Self B emuHcTBeHHOM unciie u - Selves Bo
MHOECTBEHHOM 4Hcie. Bo3BpaTHbIE MECTOMMEHUS UCIIOIB3YIOTCA AJIs TOrO, YTOOBI I0KA3aTh, UTO
00BEKT, HA3BAaHHBIH MOJISKAIINM MPEATIOKECHHS CaM COBEPIIIAET ICHCTBHE.

JIuynoe Bo3eparHoe Mpumep IlepeBon
MeCTOMMCEHUuE MeCTOMMCEHUuE
I myself I did it myself. A cnenan 3To cam
he himself He did it himself. OH ciena 3To cam.

she herself She did it herself. OHna cenaia 3To
caMa

you yourself You did it yourself. BbI caenanu 310
caMu.

they themselves They did it themselves. OHnu caenanm 3To
caMu.

we ourselves We did it ourselves. M5 caenanu 3To
caMu.

VII. Bzaumnuwie (reciprocal) mecmoumenus

Each other - npyr apyra (oTHOCHTCS K ABYM JIMIIAM HJIH [IPEIMETaM).

One another - apyr apyra (0OTHOCHTCS K GOJIBIIEMY KOJMYECTBY JIKII HIIH PEIMETOB).
They spoke to each other rather friendly. Onu paszeosapusanu opye ¢ opyeom 0osonvro

OpPYAHCENIOOHO.
They always help one another. Onu scecoa nomozarom opye opyey.

VIII. Omnocumensnule (relative) mecmoumenusn
Who (whom), whose, which, that

who

HNmenuTenbHblil mage:x Who (moaJiexkaiee)
The girl who is playing the piano is my sister. Jesouxa, komopas uepaem na NuaHuHo, -
Mosi cecmpal.

O0beKTHBIN mage:xx Whom (momosiHeHme)
The man whom I love the best is your brother. Yenosex, komopoeo st a0t 6orvue
ecex, - meou opam.

which

I[.J'Iﬂ HEOAYIIECBJICHHBIX MPEIMETOB U ) KUBOTHBIX
The flowers which you brought me were pretty nice. I{séemwi, komopwie moi mhe
npuHec, O4eHb MUJjble.

whose

st o1y IeBJIEHHBIX CYIIeCTBHTEIbHBIX
This is the man whose book we read yesterday. Omo uenosex, knuey komopoeo mul
yumanu euepa.

I[.]IS[ HEOAYIIEBJICHHBIX CYIIECTBUTEIbHBIX
We saw the tree whose leaves were absolutely yellow. Me: ysuoenu oepeso, aucmos
Komopozco ObLIU ADCOIOMHO HCEMBIMU.

that

J151 oy IeBJIeHHBIX CYIIeCTBHTENbHBIX
This is the man that we saw yesterday. Omo myosicuuna, komopozo mwi sudenu guepa.

JI151 HeOAyIeBJIEHHBIX CyIIECTBUTEIbHbBIX
This is the film that we saw yesterday. 9mo guibm, komopwiti Mol 6udenu suepa.

IX. Onpeoenumenvnuie (defining) mecmoumenusn
all

YnorpeodJjenue

Ipumepbi IlepeBon

onpeaejaseT HCMCUUCIACMbBIC

He spent all his time fishing on the | Owu nposen Bce cBoE Bpems,
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CYIIeCTBUTEIbHbIE lake. JIOBSI PBIOY Ha 03epe.
onpeessieT HCUHCIsIEMble All the boys like football. Bce Manpunmiky mo0sT
CYLIECTBUTEIbHbIE (the nmocuie all!) ¢byTtOoI.
51 3Ha10 BCE.

all = everything

I know all/everything.

all = everybody

All were hungry.
Everybody was hungry.

Bce ObL1M rOJIOMHEL.
Bce Oputy roIoHEI.

we all = ail of us
you all = all of you

We all love you very much =
All of us love you very much.

MEI Bce TeOs OYEHbB JIF00UM

they all = ail of them
both
YnorpeodJienune IIpumepnl IlepeBon
oTpeaenseT Both (the/my) friends like O6a Moux pyra Jro0sT
CYIIECTBUTEIbHBIE football. GyTdon
JIOTTYCKAETCsI HCIIOIh30BaHKE Both these/the men are Russian. O6a (3TH) MY>KYUHBI -
pyccKkue.

apTHUKJIS] BMECTO yKa3aTeIbHBIX
MmectouMenuii nocie both

yHnoTpeOIsIeTCs BMECTO
CYHICCTBUTCIILHOI'O

He gave me two apples.
Both were sweet.

OH gai MHe 1Ba s0JI0Ka.
O0a ObLIN CIaIKUMU.

they both = both of them
you both = both of you
we both = both of us

They both (both of them) came
to visit us.

Onu 06a npunUM HAaBECTUTD
Hac.

B YCTOMYMBOW KOHCTPYKLIMHU
both...and.

Both mother father were at
home

W mama, 1 mana ObUIH J0Ma.

B OTPHUIIATEIBHBIX
npeyioxkeHussx BMecto both

Both of them know English.
Neither of them know English.

Omnu 00a 3HAIOT aHTJIMHCKUI.
Hwu ogun u3 HUX He 3HaeT

ucronb3yercs neither AHTJIHHACKOTO.
either/neither
YnorpebieHune IIpumepsl IlepeBon
either T000# 13 IBYX (apTUKIIL HE I’ve got 2 cakes. Y MeHs 2 THPOXKHBIX.
CTaBHUTCS) Take either cake. Bosbpmu m1060€.
KaXblid, 00a, 1 TOT, u Apyroii | There are windows on either C obenx cTopoH
side of the house. JI0Ma €CTh OKHA.
3aMEHsIET CYLIECTBUTEIIBHOE Either of dogs is always JIro6as u3 cobak
(Tmaron B e1. 4ncIe) hungry. BEYHO T'OJIOTHASI.
neither | orpumarenbHOEC MECTOMMEHHE- Neither of examples is Hu onun u3
orpeneneHue (HU TOT, HH correct. IPUMEPOB HE BEPEH.
JIpyroii)
B KOHCTp. neither.. .nor (au.. .=HK) | | like neither tea, nor coffee. | f He nro0II0 HU Yai,
HU KOe.
other, another, the other, the others (apyroii, xpyrue)
YnorpedJjienue IIpumepnl IlepeBon
the other Apyroii (BTOPO¥), Apyrou You’ve got 2 balls: oneand | ¥V Te0s 2 msua: oquH
U3 JIBYX the other. u
JIPYTOM.
another | npyroii U3 MHOTHX, €IIe OJTUH Take another ball. Bozbmu npyroit msy.
(JTIro6o0i1, HO HE ATOT.)
other npyrue (Jiio0bIe), He Take other 2 balls. Bo3bpmu qpyrue 2
IIOCIICOIHHUC ms4a.
(M3 MHOTHX.)
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the others Ectb 4 maua: 2
KpPAaCHBIX,

a Ipyrue 2 - CUHUE.

There are 4 balls: 2 balls are
red and the others are blue.

apyrue (onpeaeieHHbIC)

X. Bonpocumenwnuwie (interrogative) mecmoumenus

what 4TO What’s this? Yto 310?
which KOTOPBIH Which of them? Kotopsrit u3 Hux?
who KTO, KOTO Who was that? KTo 310 OBLIT?
whom KOT'O Whom did you meet? Koro Te1 BeTpeTnn?
whose Yo Whose book is it? Ubst 3TO KHHUTa?

Nwms cymectButensHoe. The Noun

Kareropun CyILIECTBUTEIHLHOE B PYCCKOM SI3BIKE CylecTBUTENBLHOE B
AHTJTMMCKOM SIBBIKE
Uwucio HN3mensieTcst N3mensieTcst
ITagex HN3mensercs He n3mensieTcs

The Plural Form of Nouns

OO6pazoBaHre MHOKECTBEHHOT'O YUCJIA Y aHTJIMHCKHUX CYHIECTBUTEIbHBIX

Cnoco6 [Mprmvepbt [epeBon
00pazoBaHMs

mocJie rIIyXux a book - books KHHUTA - KHUTH
COIJIACHBIX a cup - cups YalKa - YalKu
nmocJie 3BOHKHX a name - names HM$ - HMEHa
COIJIACHBIX M IJIacHbIX | a girl - girls JeBOYKA - 1eBOYKHU

[TOCJIE IIUTISAIINX,
CBHUCTSIIMX 3BYKOB -Ch, -

a palace - palaces
a bush - bushes

JIBOpEII - TBOPIIBI
KYCT - KYCTBI

sh, -x, -S, -Z: -€s a box - boxes KOpOOKa - KOPOOKH IEPKOBb -
a church - churches IIEpPKBU

CJIOBO 3aKaH4YMBaeTcsa Ha | a toy - toys HUTPYIIKA - UTPYIIKHA MAJIbYUK -

-y: 1) racHas +y a boy - boys MaJIbuuK1

2) cornacHast + y

a family - families
a story - stories

ceMbsl - CeMbH
HCTOpPHS - HCTOPHH

CJIOBO 3aKaH4YHMBACTCsA Ha

-file

a leaf - leaves
a shelf - shelves

JIUCT - JIUCThA
ITOJIKA - ITOJIKH

Oco0sIe cirydan 00pa3oBaHUsS MHOKECTBEHHOTO YHCIIa

En. uncio MH. yuciao IlepeBon
man men MY)KYHHA - MY)KUHHBI
woman women JKEHIIMHA - )KEHIUHBI

foot feet Hora (CTomna) - HOTHu (CTOTIbI)
child children peOeHOK - 1eTH

goose geese TyCh - I'yCH

mouse mice MBI - MBIIIN

(0):4 oxen ObIK - OBIKH

tooth teeth 3y0 - 3y0bI

CroBa - 3aMecTHTENH CYIIECTBUTENBbHBIX Substitutions: one/ones
[Tpu MOBTOPHOM HCTIOJIB30BAHUH OJHOTO M TOTO K€ CYIIECTBUTEIIBHOTO B OJHOM TIPEIIOKCHHH,
BMECTO HETO CIEAYyeT UCIOIb30BaTh ONE (B €IMHCTBEHHOM 4KCie) U ONES (BO MHOKECTBEHHOM YHUCIIE):
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This table is bigger that that one - DTot cron Gosblie, ueM TOT (CTOM).
These table are bigger than those ones. - Dtu cTosb1 O0IbIIIE, YeM T€ (CTOJIBI).

Co caioBamMu 0Ne/ONES MOKET OBITH HCMOJIb30BAaH APTHKJIb, €CJIN Mepel HUMHU CTOUT

npujaraTejJibHo€.

What apple do you want? What apples do you want?
Kakoe TbI Xouemb s10J10K0? Kakue s10J10KH ThbI X04ellb?
The red one. Kpachnoe. The red ones. Kpacusie.

AHTIuicKHe CyIIeCTBUTEIbHbBIE HE UMEIOT NMAJCKHBIX OKOHYAHUM TPAJUIIMOHHO BBIAECISIOT JIBa
najiexa -oOIIMi ¥ MPUTHKATEIbHBIH.

OO0mmi magex

. n. Dta neBouka XopoIIo rOBOPUT MO-aHTITHUICKH. This girl speaks English well.
P. . Dro cobaka TOi 1eBOYKH. It’s a dog of that girl.

J. . 5 gan s6510K0 TOH 1eBOUKE. . I gave an apple to that girl.
B. n. 51 BXKy MalleHbKYIO ICBOUKY. . 1 can see a little girl.

T. . 51 nr06ITIO TYISITH € ATOW JEBOYKOM. 1 like to play with this girl.
I1. . 51 vacTo mymaro 06 3TO¥ JEeBOUKE. 1 often think about this girl.

MpuTskaTeabHblil magex. The Possessive Case
OO0pa3oBaHue NPUTSIKATEIbHOTO NMA/IEKA

OoOpa3zoBanue IIpumepsl IlepeBon
CYIIECTBHUTENIHLHEIC B ’s bird’s house JOMUK IITHYKH
€IUHCTBEHHOM YHCIIE child’s ball MSTUHK PeOCHKa
CYIIECCTBHUTENBHBIC BO ’s children’s bail MSTYHK JICTEH
MHOYKECTBEHHOM UHCIIE women’s rights TpaBa EHIIH
(TpyriIa UCKITFOUCHHH }
CYILICCTBUTEIILHOE BO ’ girls’ toy UTPYIIKA JICBOYCK
MHOYKECTBEHHOM YHCJIE birds’ house JIOMHK IITHYEK

@opMyJia NPUTHKATEIBHOr0 MAajJeka OOBIYHO HMMET JHUIIb OJylIeBJIeHHbIE
CyllecTBUTe/IbHbIE, 0003HAYaI0LIHe )KUBOE CYIIeCTBO, KOTOPOMY YTO-TO NPHHA/IJIEKHT,

my mother’s book - MamuHa KHuUTrAa,

this girl’s bail - mayuk 1eBoukH,

the bird’s house - tomuk nTHYKH

Jdns Toro, 4roObl MOKa3aTh MPUHAMIEKHOCTH 00bEKTAa HEOAYILIEBJIEHHOMY IpeaMeTy,
HCII0JIB3YyeTcs mpeaior of:

the handle of the door (pyuka (otr) aBepu), HO yamie oOpa3yercsi COCTaBHOe
cymectBuTeabHoe door-handle,

Aptukas. The Article

1. Heompenenenuplii a/an (MCHOJB3YyeTCA TEpel HCUYUCISIEMBIMH CYLIECTBUTEILHBIMA B
€IMHCTBEHHOM YHCJIIC)
a cat —koT a dog —cobaka a boy — manpunk a girl -neBouka
a teacher - yuurens

2. Onpenesennslii the (MoXxeT HCIOIB30BATHCS C TFOOBIMH CYIICCTBUTEIBHBIMHU)
the cat -xot the houses —moma  the water -Bona the weather —morona
the flowers - uBets

Ecnu c10Bo HauMHaeTcs ¢ ri1acHoi OYyKBbI, K apTUKIIO "a" nobaisercs Oyksa "n", 1 Toro,
9yTOOBI JBE TJIACHBIE HE CIMBAIUCK: an apple (s16710Kk0), an orange (anenbcuH), an author (aBTOp) U T, 1.
CrnoBo “an hour” (uac) HaumHaeTcs ¢ coriiacHOW OykBeI “h”, HO B clOBe 3Ta OyKBa HE YUTAETCH, T.C.

€,

CJIOBO HAYMHACTCA C I''TACHOT'O 3BYKA, ITIO3TOMY K apTHUKIIIO ~a TaKXKC ,I[O63BJ'I$ICTC$I n=an
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YnomuHas OOBEKT BIEpBbIC, IEPE HUM CTaBIT HEONPEACICHHBIN apTHKIb a/an mnpu
BTOPUYHOM C YIIOMHHAHHH TOTO JK€ CAMOT0 00BEKTa, MePel HUM CTaBSAT ONpEICICHHbII apTUKIIb the

| see a cat, A Buxy kota (ogHoro). The cat is black. (3roT) KoT — 4epHBiIii.

This is a kitten. 9to - xkoTeHok. (Ogun u3 muorux) The kitten is hungry. (3tot) KoTrenox -
TOJIOIHBIN.

I have a book- ¥V menst ects kuura. The book is interesting. (3ta) Kuura - uHTEpecHas.

Heomnpenenennpiii apTUkiIb a/an omyckaeTcsl TMepel HCUYUCTSICMBIMUA CYHICCTBUTCIBHBIMH U
CYIIECTBUTEILHBIMU BO MHOXXECTBEHHOM YHCIIC.

a pen - pens (pyuka - pyuku) a dog - dogs (cobaka - codakmu)
- meat (ms1c0)

- water (Boza) - SNOW (cHer)

Hcnonb3oBanne HeompeaeJIeHHOT0 apTHKJIS a

OJTFH 13 MHOKeCTBa (JTF0001) This is a cat.
TICPBOE YIIOMUHAHHE B TCKCTE | see a bird.
IpH YIOMUHAHUU TIpoeccHn My brother is a pilot.
B BOCKJTMIIATEIbHBIX TPETIOKEHHUIX What a good girl!
What a surprise!
Such a fine room!

BMCECTO CJIOBA OJVH

She is coming for a weak.

B OIPC/ICIICHHBIX KOHCTPYKIUSX There is a book here.
there is a... I have got a nice coat.
I have a... He has a kind smile.
he has a... | see a wolf.

I seea... This is a dog.
thisisa... That is a doctor.
thatisa... It is a red pen.

Itisa. I am a good swimmer.
lama... He/she is a tourist
he/sheisa...

B pAJIE YCTOMYUBBIX CIOBOCOYETAHUN Come at a quarter to 8.
at a quarter.., Don't speak to him in an angry voice.

in a loud, (a low, an angry voice)
to have a good time

a lot of

to go for a walk

such a...

after a while

in a day (a month, a week, a year)

We had a good time in the country.
She has got a lot of presents.

Let's go for a walk.

He is such a clever boy.

You'll see them after a while.

We are living in a day.

Hcnoap3oBanue on

€1eJICHHOI 0 apTUKJIA the

cClin peqb nacer o KOHerTHOM JIMIIEC WA
peIMeTe

The pen is on the table.

IIpY IIOBTOPHOM YIOMHUHAHHWHU TOI'O K€ CaMOro
00BEKTa

| see a cat. The cat is black.

eclIi CJIOBO 0003Ha4uaer HEYTO,
CYIIECTBYIOIIEE B E€IWHCTBEHHOM JIMIE, C
JacTsIMU CBETA

the sun, the moon, the Earth

co cioBamu: Only (Ttompko), Main (riIaBHBIH),
central (uentpanbusbiii), left (nessiit), right

The only man I love
the main road

(mpaBeIii), Wrong (HempaBwiIbHBIN), Next | to the left, to the right
(cnenyrommit), last  (mocmemnmii),  final | It was the right answer. the final test
(3aKJIFOUHMTEIIHHBIN )

C MOPAAKOBBIMU YU CIIUTCIIbHBIMU

the first, the tenth
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C MpHUIaraTeibHBIMU B TipeBocxoaHoM crenenn | the Kindest, the most interesting
the best

C My3bIKaJIbHBIMU HHCTPYMEHTaMu ¥ TaHamu | to play the piano, to dance the tango

¢ oboOmarmuMe CcymiecTBUTeNbHbIMU (Ki1acc | The Britons keep their traditions.
JIFOJICi1» JKUBOTHBIX, TEPMUHBI, KAHPbI)

C Ha3BaHMAMH  My3eeB, KuHOTeatpoB, | the Hermitage the Tretyakov Gallery the Avrora
KopaOJeii, ranepeii, ra3eT, )KypHaIoB the Seasame Street

C Ha3BaHMSIMHU OKCAaHOB, peK, Mopei, kanamos, | the Atlantic ocean the Neva river the Black sea
MYyCTBIHb, TPYII, OCTPOBOB, INTaTtoB, ropueix | Changing of the Guard
MacCHUBOB, HanMeHoBaHui ¢ Of

Hcnosib30BaHue ONPENETCHHOI0 APTUKJIA B psijie YCTOMYHUBBIX CJI0BOCOYETAHUIM

in the middle, in the corner The table is in the middle of the room.

in the morning, In the evening, in the afternoon | I never drink coffee in the evening.
what’s the use? What's the use of going there so late?

to the cinema, to the theatre, to the shop, to the | Do you like going to the theatre?

market He works at the shop.

at the cinema, at the theatre, at the shop, at the | The fact is that | have no money at all.
market Where is the doctor?

the fact is (was) that... We always spend summer in the country.

where is the...?
in the country, to the country

CkombKO OBI IpHITaraTeIbHBIX-OIPEIeICHUI HU CTOSIIO Mepe]l CYLIeCTBUTEIbHBIM,
BCE ITH OINPEJICIICHNs CTaBATCS MEXKAY apTHKIIEM U cymectButenbHbIM: A big, black, fat cat 6onbmoit,
YEPHBIH, TOJICTBIA KOT.
Cayyan, Korga apTuKJIb He ynorpeoJsiercst

€CliM, [epel  CYILIECTBUTEIBHBIM  CTOMT | d PEN - my pen
MPUTSKATEITPHOE MECTOUMCHHE a dog - his dog

the teacher - our teacher
the apple - her apple

ecnmd  mepen  cymecTBuTeNnbHBIM  cTouT | the cats - those cats
yKa3aTelbHOe MECTOMMEHUE the books - these books
a mouse - this mouse

ecaM CTOMT JIpyroe CyIIecTBHTENIbHOe B | a car - father's car
MPUTSKATETHHOM IMazeKe the horse - farmer's horse
a bike - brother's bike
the doll - sister's doll

eCid  Tepen  CYHIECTBHTENBbHBIM  cTouT, | 5 balls, 7 bananas, 2 cats
KOJIMYECCTBCHHOC UHUCJINTCIBbHOC

ecnmd  mepen  cymectButenbHbIM - cTouT | She has no children.

oTpuIiaHue “no” I see no birds.
nepes] IMEHaAMH Mike, Kate, Jim, etc
C Ha3BaHUSMU JTHEH HEJCTU Sunday, Monday, etc.
C Ha3BaHUSIMHU MECSAIICB May, December, etc.
C Ha3BaHMUSIMHU BPEMEH roja in spring, in winter
C Ha3BAHUSIMU I[BETOB white, etc.

I like green
C Ha3BaHHUSMU CIIOPTUBHBIX UTP football, chess, etc.
C Ha3BaHUSAMU OJII0]I, HAIIUTKOB tea, coffee, soup, etc,
C Ha3BaHUSMU MPA3THUKOB Easter, Christmas, etc.
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C Ha3BaHHIMH SI3BIKOB, eclii HeT cioBa (s3b1K). | English, etc. | learn English, the English

Ecnu ectb, Hy)KeH apTHKIB the language

C Ha3BaHUSIMHU CTPaH Russia, France, etc HO: the USA, the United
Kingdom of Great Britain and Northern
Ireland, the Netheriands, the Ukraine, the
Congo

C Ha3BaHUSIMHU TOPOJIOB Moscow, Paris, etc.

C Ha3BaHUSAMH YIIHII, TLIOMIAAEH Trafalgar Square

C Ha3BaHUSIMU ITAPKOB St James’ Park, Hyde Park

C Ha3BaHHUSIMH MOCTOB Tower Bridge

C Ha3BaHUSIMHU OMHOYHBIX TOP Kilimanjaro

C Ha3BaHHUSIMU 03€p Loch Ness

C HA3BAaHUSMHU KOHTUHEHTOB Asia, Australia, etc.

C Ha3BaHUIMHM OJJMHOYHBIX OCTPOBOB Cyprus

eCIM  Tepex  CyliecTBUTENbHBIMKH  cTouT | What animals can swim? | know what thing

BOIIPOCHUTECIIBHOEC HIIA otpunatensHoe | you have lost!

MECTOUMEHHUE

I'JIATOJI (THE VERB)

I'marosiom Ha3bIBaeTCsl 4acTh peud, 0003HAUAIOIas JCHCTBHE MM COCTOSIHHE MpeaMeTa WIH
Tuna.

B anrnuiickom s3pIKe TPU3HAKOM TJIaroja B HeolpeneineHHo! Gopme (MHGUHUTHUBE) SBISETCS
gacTtuIia to.

ITo cBOEH CTPYKTYpeE IUIaroJibl AEIATCs Ha:

1. TIpoctele, cocTosie TOIBKO U3 OJHOTO KOPHS:
to fire - crpensTh; 3a)KUTraTh
to order - mpuKa3bIBaTh
to read - ynrath
to play - urpars

2. IlpousBoaHbIE, COCTOSIIINE U3 KOPHA M INpedukca, U3 KOpHSI U cypdukca UM U3 KOPHS,
npedukca u cydhdukca:
to unpack - pacakoBbIBaTH
to dismiss - yBOJIBHSATB, OTIYCKATh
to realize - mpeacTaBnsAThH cede
to shorten - ykopauuBats (cs1)
to encounter - Bctpedars (cs1), HATAIKUBATH (C51)
to regenerate - mepepoxkaaTbCs, BO3POXKAATHCS

3. CrnoxHbIe, COCTOSIINE W3 JABYX OCHOB (Yalle BCErO0 OCHOBBI CYIIECTBUTEIBHOTO WIIH
MPUJIaraTeJIbHOrO U OCHOBBI I71arosia):
to broadcast (broad + cast) - mepenaBaTh o paauo
to whitewash (white + wash) - 6enuTs

4. CocraBHBIE, COCTOSIIIHME U3 TIAroJIbHON OCHOBBI U HAPEUHS WK TPEJIora:
to carry out - BEIIOJTHATH
to sit down - cagutbes

I1o 3HaYeHHUI0 TTIaT0JIbI ACTSATCS Ha CMBICIIOBBIE U CITYKeOHBIE.

1. CMmBICHOBBIE TJIarOJbl UMEIOT CaMOCTOSTEIhHOE 3HAYCHHE, BBIPAKAIOT JACHCTBHE WIH
coctosiuue. Lomonosov as a poet and scientist played a great role in the formation of the Russian
literary language. Kak moaT u ydeHblii JIOMOHOCOB ChITpajl OTPOMHYIO POJIb B CO3JaHHH PYCCKOTO
JUTEPATypPHOTO S3bIKA.
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2. CHY)KCGHBIC TJIarojdbl HE HMCIHOT CaMOCTOATCIBHOI'O 3HAUYCHHUSA U ynOTpCGH}IIOTCSI JJISL
o0pa3oBaHMs CIOXKHBIX (OPM IJ1arojla MM COCTAaBHOTO ckKazyemoro. OHM SIBISIIOTCS CHPATacMbIM
3JIEMEHTOM CKa3yeMoro U B ero (hopMax BbIpa)KaeTcsl JTUII0, YUCIIO U BpeMs. K HUM oTHOCATCS:

1. I'maronbi-cBs3ku to be ObITH, t0 become cTaHOBHUTHCS, tO remain OcTaBaTbcs, tO grow
CTaHOBHTHCH, 10 get, to turn ctanoBuThes, t0 100K BeITISIIETH, tO KEep coxpaHSThCS.

Every man is the maker of his own fortune. Kaxslii uenoBek-TBOpeIr CBOEH CyIb0bI.

2. BciomoraresbHbie riarosisl t0 be, to do, to have, to let, shall, will (should, would):

The kitchen was supplied with every convenience, and there was even a bath-room, a luxury
the Gerhardts had never enjoyed before. Ha kyxHe mmenuch Bce ymoOCTBa; Oblia Ja)ke BaHHAs
KOMHAaTa- POCKOIIb, Kakoi ['epxapATel HUKOI 1A 10 CHX MOp HE 00J1aJalu.

3. MoganwHbIe T1arossl can, may, must, ought, need: He that would eat the fruit must climb the
tree. Kto moOut ¢GpyKThl, TOJDKEH BJIE3Th Ha JIepeBO (UTOOBI copBath). (JroOWIIs KaTaThCA-TIOOM U
CaHOYKH BO3UTb.)

Bce ¢dopmbl ri1aroJia B aHIJIMICKOM SI3bIKe eJISITCH HA JIMYHBIC U HEJIMYHBIE.

Jlnunble GOPMBI I1aroja BBIPAXKAIOT BpeMs, JIMLO, YUCIO, HakIoHeHHe. OHHU BBHITOIHSIOT B
npemioxkeHun  GyHKIU ckazyemoro. K ymmuHbIM dopmaMm  OTHOCSTCS Bce (OpMBI BpeMeH
HGﬁCTBHTCHBHOFO U CTPaAaTCIbHOrO 3ajiora (I/IB’LHBI/ITCHBHOFO H cocjaraTreibHOIO HaKJIOHeHI/ISI)Z
As you leave the Kremlin by Spassky Gate you come out on the Red Square. Eciu BbI BRIXOIUTE U3
Kpemns mumo Crniacckux Bopor, Bbl oka3biBaeTech Ha KpacHol muiomany.

Henuunesie ¢opmbl riarona He pas3nuyaroTcs Mo jaunaM u yuciamM. OHM HE MOryT
CaMOCTOATCIIBHO BBITIOJHATL B IMIPCAJIOKCHUN (byHKI_[I/IIO CKa3zyeMoro, Ho MOT'YT BXOJUTb B €TI0 COCTAaB.
K wemmuneiM ¢GopmaM oTHOCATCSA: WHPHHUTHB, NpHyYacThe M repyHauii. Every step towards
eliminating nuclear weapons is in the interests of every nation. JlroGoli 1mar B HampaBICHUU
YHUUTOKEHHUS AJIEPHOTO OPYKUS CIIY)KUT HHTEpecaM Ka)KI0ro rocy1apcTna.

Jlnunble (OpPMBI THIArosia B aHIIIMUCKOM SI3bIKE MMEIOT TPU HAKJIOHEHHUs: M3bsABUTENbHOE (the
Indicative Mood), mosenurensHoe (the Imperative Mood) u cocnararensroe (the Subjunctive Mood).

I'J1aroibl B U3BSIBUTEIHLHOM HAKJIOHEHHHU BHIPAXKAIOT peaTbHOE JACCTBHE, IEpeaatoT (GaKThI:
His son goes to school. Ero ceiH yuuTcs B 1mKoe.

She has written an interesting article. Ona Hanucana HHTEPECHYIO CTaThIO.
A new building of the theatre was built in this street. Ha stoii ysuiie mocTponin HOBOE 31aHHE TeaTpa.

[Jarosbl B MOBEJMTEJBLHOM HAKJIOHEHHHM BBIPAXKAIOT TMPHUKA3aHHWE, IPOCHOY, COBET,
3anpenieHue, KOMaHay:

"Don't buy them", warned our cautious driver. "He mokynaiite ux", - npeaynpeaiI Ham 0CTOPOKHBIN
modep.

Undertake not what you cannot perform but be careful to keep your promise. He Gepurech 3a T0, 4T0
HE CMOXETE BBIMIOJIHUTH, HO CTapalTeCh clepKaTh OOEIIaHue.

[aaroasl B cocilaraTeJlbHOM HAKJIOHEHMH BBIPAXKAIOT JCHCTBHE HE pealbHOE, a
KenareapbHoe wim npeanonaraemoe: If there were no bad people, there would be no good lawyers.
Ecnu 6b1 HE OBUIO TIIOXUX JIFO/IEH, HE OBLIIO OBI XOPOIINX aJBOKATOB.

Kak nuuHble, Tak ¥ Henu4HbEe (OPMBI TJaroia MMEIOT JBa 3aJiora: JelcTBUTEIbHBIN (the
Active Voice) u crpanarenbHbiii (the Passive Voice).

I'naronbl B [JedCTBUTEJBbHOM 3aJI0T€ BBIPAXAIOT [JIEUCTBHUE, KOTOPOE MPOU3BOAMUTCS
nomnexxamum: | inform you that | have carried out the mission. Coo01aro, 4To st BEIIOIHUI 3a1aHuE.

[aarosabl B cTpagaTejbHOM 3aJiore BBIPAKAIOT JCHCTBHE, KOTOPOE HCIBITHIBAET Ha cebde
momrexarniee: | was informed that the mission had been carried out. Mue cooOrunm, 4TO 3agaHuE
OBLIIO BBITTOJIHEHO.

@opMBI IUIarojia MOT'yT BBIPA)KaTh OTHOIICHHE MEXAY NEHCTBHEM U BpeMeHeM. B pycckom
s3bIKe OBIBAIOT IJ1aroJibl COBEPILIEHHOI0 M HecOBEPIIeHHOro BUAA. I'1arosibl coBeplieHHOT0 BUAA
0003HAYAIOT JIEHCTBUE, KOTOPOE 3aKOHYCHO, U €CTh €T0 PE3YJIbTaT:

OH npouuTai 3Ty CTaThIO C HHTEPECOM.
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I'1aroibl HecoBepIIEHHOr0 BMIAa 0003HAYAIOT JIEHCTBHE, YKa3blBas HAa €ro MOBTOPSIEMOCTH,
JUTUTENTFHOCTh, HE3aKOHUYEHHOCTh: Buepa oH uwmranm 3Ty crathio ¢ uHTEepecoM. (Ho oH mor u He
IIPOYUTATH €€).

Buj rimarona B pycckoM si3bIKE BBIpaXKaeTcsl TMO0 M3MEHEHHEM ero )OPMBI, JIMOO C TIOMOIIBIO
cybh(hpukcoB M TNPUCTaBOK. BuaOBbIE 3HAYEHMs TJlarojia B AHTJMICKOM SI3BIKE BBIPAXKAIOTCS
COYETaHHUEM BCIIOMOTATEIBHOTO TJIarojia ¢ MPUYACTHEM HACTOSIIETO WM MPOIICANIETO BPEMEHHU
CMBICIJIOBOT'O TJIaroa.

B aHrnmiickoM si3pIKe YeThIpe BUAO-BPEMEHHBIX T'PYIIBI TJIarojia: HEolpeaesieHHbIE BpeMeHa
(Indefinite Tenses), mpogomxkennbie BpemeHa (Continuous Tenses), coBepuienHbie BpemeHa (Perfect
Tenses), u coBepieHHble mnpoaobkeHHbie BpeMeHa (Perfect Continuous Tenses). B kaxmont
BpPEMEHHOM TpyIne Tpu BpeMeHu: Hactosiee (Present), nmpomenmiee (Past), 6ynymee (Future).

Taaroa “to be”
A: Are you from England?
B: No, we aren't. We're from China.
He's Tom and she's Helen. They are friends.

YT1BepKIACHUE Otpunanue Bomnpoc
[Tonnas ¢popma Kparkas ¢hopma [Tonnas ¢popma Kparkas hopma Am 1?
I am I'm I am not I'm not Are you?
You are You're You are not You aren't Is he?
He is He's He is not He isn't Is she?
She is She's She is not She isn't Is it?
Itis It's It is not Itisn't Are we?
We are We're We are not We aren't Are you?
You are You're You are not You aren't Are they?
They are They're They are not They aren't

KpaTkumu oTBeTamMH Ha3bIBAIOTCS OTBETHI Ha BOMPOCHI, HAUMHAIOIIUECS C IJIAroJIbHOM (hOpMBI
IS /are; B KpaTKOM OTBETE COZEpIKaHUE BOIPOCa HE MOBTOPsieTCsA. YoTpebdisiercs Toapko Yes uwan No,
Janee JIMYHOE MECTOMMCHHME B MMCHHMTEIBHOM Tajieke W TiarojbHas ¢opma is (isn't) / are (aren't).
Hanmpuwmep: Are you British? No, I'm not.
Yes, | am /we are. No, I'm not/we aren't.
Yes, he/shelit is. No, he/she/it isn't.
Yes, they are. No, they aren't.

WAS/WERE

Bob is eighty. He's old and weak.
Mary, his wife is seventy-nine. She's old too.
Fifty years ago they were young. Bob was strong. He wasn't weak. Mary was beautiful. She wasn't old.
B mpomreamem mpocrom Bpemenu (past simple) rmaron "to be" ¢ auYHBIMH MECTOMMEHHSIMHU B
MMCHUTEIBHOM MaJIeke uMeeT ciienyrone popmbl: Was i |, he, she, itu —were mis —we, you, they.
B Bompocaxwas/were craBsTcs nepe JMYHbIM MECTOMMEHHEM B MMeHHUTenbHOM naaexe (I, you, he u
T.1.) Wi cymiectButenbHbiM. Hanpumep: She was ill yesterday. -> Was she ill yesterday? Orpurnianust
obpasyroTcst myTeM mmoctaHoBku NOt mociae was/were. Hanpumep: She was not ill yesterday. She wasn't
ill yesterday.

YTBepxkacHUE Otpunanue Bormpoc
[Toras dpopma Kparkas hopma
| was I was not I wasn’t Was 1?
You were You were not You weren’t Were you?
He was He was not He wasn’t Was he?
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She was She was not She wasn’t Was she?
It was It was not It wasn’t Was it?
We were We were not We weren’t Were we?
You were You were not You weren’t Were you?
They were They were not They weren’t Were they?

OBOPOT THERE IS/THERE ARE

There is a sofa in the room. There are two pictures on the wall. There isn't a TV in the room.
What else is there in the room?

Msl ynotpebisieM KoHcTpykuuto there is/there are, uTo0Obl ckazaTh, 4YTO KTO-TO WM YTO-TO
CYIIIECTBYET MJIM HaXOAWTCS B onpenenennoM mecre. Kparkas dopma there is — there’s. There are ue
umeer kpatkoit Gpopmbel. Hanpumep: There is (There's) a sofa in the room. There are four children in
the garden.

Bonpocurenbhas ¢popma: Is there? Are there? Hampumep: IS there a restaurant in the town? Are
there any apples in the basket?

Otpunarenbhas ¢popma: There isn’t .../There aren’t ... Hanpumep: There is not / isn't a man in
the room. There are not/aren't any cars in the street.

Kparkue otBethl crtpositcss ¢ momouibio YeS, there is/are wmu No, there isn't / aren't.
Coneprxanue Bompoca He TOBTOPSETCS.

Yes, there is. No, there isn't.
Yes, there are. No, there aren't.

Ms1 ynotpeobisiem there is / there are, uroOsI cka3artk, YTO YTO-TO CYLIECTBYET WM HAXOJHUTCS B
orpeieIeHHOM MecTe, it is / they are - korna yxe ynmomunanu 06 atom. Hanpumep: There is a house in
the picture.

It is a big house. (Ho ue: It's a house in the picture.)
There are three books on the desk.
They are history books. (Ho ue: They are three books on the desk.)
Konctpykuus There was/There were
This is a modern town today.
There are a lot of tall buildings and shops. There are cars and there isn't much peace and quiet.
This is the same town fifty years ago.
There weren't any tall buildings. There were some old houses. There weren't many cars and there
wasn't much noise.

Koncrpykuus There was/There were - ato There is / There are B popme past simple. There was
yIOTPeOIIAETCS C CYIIECTBUTEILHBIMU B ¢IMHCTBeHHOM unciie. Hanmpumep: There was a post office in
the street thirty years ago. There were ymorpebasieTcs ¢ CyHMIECTBUTEIBHBIMA BO MHOXECTBEHHOM
qyucie. Hanpumep: There were a few houses in the street thirty years ago.

B Bompocax was/were craesitcs nepen there. Hanmpumep: Was there a post office in the street
thirty years ago? Were there any houses in the street thirty years ago?

OTpunianus CTPOSATCS IMyTeM MMOCTaHOBKHU NOt mocie was / were. Hanpuwmep: There was not /
wasn't a post office in the street thirty years ago. There were not / weren't any houses in the street thirty
years ago.

YTBepxkacHUE Otpunanue Bormpoc
[Toras dpopma Kparkas hopma
There was There was not There wasn't Was there?
There were There were not There weren't Were there?

Kparkue otBeTsl cTpositcs ¢ momortnbio Yes miu No u there was/there were. Coaeprxanue Bompoca He

IIOBTOPSIETCSL.

Was there a book on the desk? Yes, there was. No, there wasn't.
Were there any people in the shop? Yes, there were. No, there weren't.
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I'naroa Have got

A bird has got a beak, a tail and wings.
Has she got long hair? No, she hasn't. She's got short hair.
What have they got? They've got roller blades. They haven't got skateboards.
She has got a headache.

Have (got) ucmons3yercs:
a) 9TOOBI MOKa3aTh, YTO YTO-TO MPHHALICKHUT KoMy-To. Hanpumep: He's got a ball.
0) Tpu OIUCAHUH JIIOJICH, KMBOTHBIX WK TipeameToB. Hampuwmep: She's got blue eyes.
B) B CIICAYIOIIMX BbICKa3biBaHuUAX: I’ve got a headache. I’ve got a temperature. I’ve got a cough, I’ve
got a toothache, I’ve got a cold, I’ve got a problem.

YT1BepxKaeHUE OTtpurianue Bomnpoc
[Tonuast popma Kparkast popma | [Tomnas popma Kparkas popma Have I (got)?
I have (got) I've (got) I have not (got) I haven't (got) Have you (got)?
You have (got) You've (got) You have not (got) | You haven't (got) | Has he (got)?
He has (got) He's (got) He has not (got) He hasn't (got) Has she (got)?
She has (got) She's (got) She has not (got) She hasn't (got) Has it (got)?
It has (got) It's (got) It has not (got) It hasn't (got) Have we (got)?
We have (got) We've (got) We have not (got) | We haven't (got) Have you (got)?
You have (got) You've (got) You have not (got) | You haven't (got) | Have they (got)?
They have (got) They've (got) They have not (got) | They haven't (got)

Had
Grandpa, did you have a TV when you were five?
No, I didn't. People didn't have TV's then. They had radios.

Have (had) B past simple umeer popmy Had miist Becex uil.

Bompockl cTposiTCss ¢ MOMOINBI0 BCoMorareiabHoro riarona did, TMYHOrO MECTOMMEHHS B
MMEHHTEIBHOM Majieke u riaroiia - have. Hanpuwmep: Did you have many toys when you were a child?
Otpuranus ctposites ¢ momoinsio did not u have. Hanpuwmep: | did not / didn't have many toys when |
was a child.

YTBepxkIacHUE Otpunanue Bormpoc
[ToHas dpopma Kparkas hopma
I had | did not have | didn't have Did | have?
You had You did not have You didn't have Did you have?
He had He did not have He didn't have Did he have?
She had She did not have She didn't have Did she have?
It had It did not have It didn't have Did it have?
We had We did not have We didn't have Did we have?
You had You did not have You didn't have Did you have?
They had They did not have | They didn't have Did they have?
Nms npuaararenasHoe. The Adjective
Kareropumu IIpuiararejibHOE B PyCCKOM IIpunararejibHoe B
si3bIKe AHIJIMICKOM sI3bIKe
Yucao U3MCHSCTCA HE€ NU3MCHACTCA
Pox U3MEHACTCS HE U3MEHSIETCS
Hanem HU3MECHSICTCA HE U3MCHSICTCA

O0pa3oBaHue NMEH NMPUWIAraTeJbHbIX
NMena npunararenbHble OBIBAIOT: MPOCTHIE U MPOU3BOIHbIE
K mpocTbIM MMeHaM npusaraTelbHbIM OTHOCATCS NpUIaraTesibHble, HE MEIOIINE B CBOEM COCTaBe
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HH NPHUCTABOK, HU cydukcon: small - marnenvruil, long - onunneiii, white - benwiii.
K NPOM3BOAHBIM HMCHAM IIpUIarar€jiIbHbIM OTHOCATCA Ipuarar€ibHbBIC, HMMEIOIIHNE B CBOEM
cocrase Cy(pPHKCHI WM MPUCTABKH, WM OJHOBPEMEHHO M T€, U IPYTHE.

CybdduxkcaabHoe 00pazoBaHue HMEH NPWIATaTEJIbHBIX

Cydduxc IIpumep IlepeBon
- ful useful MOJIe3HbII
doubtful COMHEBAIOIIUICS
- less helpless 0eCcrmoOMOIIHBIi
useless Oecrosie3HbIi
- ous famous H3BECTHDII
dangerous ONMaCHbI#
- al formal (dopmanbHbIii
central HEeHTPAJbHbBI
- able eatable CheT00HbIH
capable CIOCOOHBI

IIpucraBouHblii c1Ioc00 00pa3oBaHNsi MMEH NMPUJIAraTeJbHbIX

IIpucraBka IIpumep IlepeBon
un - uncooked HeBapeHbIii
unimaginable HEBOOOPA3HMBIIi
in - incapable HECIoCOOHBIIT
inhuman HeryMaHHbIii
il - illegal HeJIeraJIbHbII
illiberal He0o0pa30BaHHBII
im - impossible HEBO3MOKHbIii
impractical HENMPaKTHYHBIH
dis - dishonest GecuecTHBINH
disagreeble HeNPUATHBII
ir - irregular HenpaBUWIbHBIH
irresponsible 0e30TBeTCTBEHHBII

HekoTopble HMeHa MpuiiaraTeibHbIe SIBISIOTCS COCTABHBIMU U 00Pa3ylOTCs U3 JIBYX CIIOB,
cocraBisironx onHo noustue: light-haired — cBerioBosochtit,
snow-white — GeToCHEKHBIH.

IpuaararejibHble, OKAHYMBaIOIIKecsH Ha — ed 1 HA - iNg

-ed

- ing

OnuceIBaoT YYBCTBA U COCTOAHMUA

OnucpIBaOT NpeAMeThl, BelllH, 3aHITHSA,

BbBI3bIBAKOIINE 3TH YYBCTBA

interested — nHTEPECYIOMIHUIICS, 3aHHTEPECOBAHHBIIN

interesting - HHTEPECHBII

bored - ckyuarommii

boring - ckyunsrit

surprised - yauBICHHBIH

SUrprising - yauBUTEIbHBIN

Crenenn CPAaBHCHUSA NMPUJIAraTECJIbHbIX

AHIIMCcKNe puiiaraTebHble HE U3MEHSAIOTCS HU 10 YMCJIaM, HU 110 pOAaM, HO Y HUX €CTh ()OpMbI

cTerneHeil CpaBHEeHUs.

WM npumaraTeslbHOE B aHITIMICKOM S3BIKE UMEET TPH (POPMBI CTEIIEHEN CPAaBHEHUS:
- MOJIOKMTEIbHAA cTenenb cpaBueHus (Positive Degree);
- cpaBHHUTeJbHAs cTeneHb cpaBHeHus (Comparative Degree);
- MpeBOCXO0HAs cTereHb cpaBHenus (Superlative Degree).

OcHoBHas (popMa mprIaraTeabHOTO - MOJOKUTEIbHAs CTeIeHb. DopMa CpaBHUTEIIBHOU 1
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MIPEBOCXOTHOM CTETEHEH 0OBIYHO 00pa3yeTcsi OT POPMBI TIOJIOKUTEIILHON CTENEHN OJTHUM M3
CIIEYIOIIUX CIIOCO00B:
1. -er. -est
OpHOCIOXHBIC TPUIIATaTeIbHBIE 00Pa3yIOT CPABHUTEIBLHYIO CTEeNEeHb ITyTeM NMPUOABICHUS K
(¢opme npuIaraTeJIbHOro B MOJIOKUTEIbLHOI cTenenu cypdukca - er. [IpumepHo, Toxxke camoe
MBI JIeJIaeM U B PYCCKOM SI3BIKE - o0aBisgeM “‘e” (O0JIbIIOH - O0bIIIe, XOIOAHBIH - XOJIOJHEE).
IIpeBocxoaHasi creneHb oOpa3yercs myreMm npudasieHus cypdukca - est. ApTuxib the

obosizaresen!!!
IonoxuTeabHasi cTenedb | CpaBHUTEIbHAsI CTeNEHb IIpeBocxoaHAast CTENEHD
cold - xomnonubI colder - xonmomuee the coldest - camplii XOOOHBIN
big - 6onbIOI bigger - 6onbmie the biggest - cambliit OobIION
kind - mo6psrit Kinder - mobpee the kindest - cambIii 10OpbIit

[To aTOMy k€ crmoco0y 00pa3yroTCsl CTENIEHN CPAaBHEHUS JIBYCJIOKHBIX MPUIaraTeIbHbBIX
OKAHYMBAIOUIUXCS HA -y, -er, -OW, -ble:

IlosoxkuTenbHas creneHb | CpaBHUTEJIbHAS CTENEHb IIpeBocxoHasi cTeneHb
clever — ymHbrii cleverer - ymuee the cleverest - camblii yMHBI#H
easy - mpocToit easier - mpoiie the easiest - camblii mpocToii
able - criocoOHBIi abler - cnocoonee the ablest - camblIii cmocoOHbBIH
busy - 3ausToit busier - 6osee 