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®OH]I OHEHOYHLIX CPEJICTB 110 YYEFHOU JUCIHUATIJIMHE

HNHOCTpaHHBINA SA3LIK

(Haumenosanue OUCUUNTIUHDL)

Kon
Ne KOHTposipyeM | HaumenoBanue
n/ KonTposmmpyemble pa3aesibl (TeMbl) IHCHUNIMHBI oii OLICHOYHOI'0
I KOMIICTCHIIUHN cpeacrea
(w1u ee yacTm)
Phonetic course. Text for reading. GEODESY VK-4
1. Umenue mexcma
Phonetic course. Text for reading HISTORY OF VK-4 Jlekcuko-
2 SURVEYING epammamudeckue
' VIPAAHCHEHUS
Basic grammar course. Text for reading. THE VK-4 Koumponvnas
3. | SIMPLEST FORM OF HORIZONTAL CONTROL paboma
Acquaintance. Text for reading MODERN VK-4
4. | SURVEYING GLOBAL POSITIONING Paboma ¢
' meKcmom
Acquaintance. Text for reading. MODERN VK-4
5. | SURVEYING ESTABLISHING THE FRAMEWORK Cocmasnenue
' coobwenuti no
meme
Education. Text for reading. MODERN SURVEYING VK-4 Jlexcuko-
6. | THE THEODOLITE epammamuieckue
' VIPAAHCHEHUS.
Texcmul
Basic grammar course. Text for reading. MODERN VK-4
7| SURVEYING TOTAL STATION Konmponvhas
paboma
Welcome. Text for reading. MODERN SURVEYING VK-4
8. DETAIL SURVEYING Jloxnao/npezenmay
us
Cities like people. Text for reading. VK-4
9 | MODERNSURVEYINGAERIALSURVEYING Texcmor
Basic grammar course. Text for reading. MODERN VK-4 Texcm:
10. | SURVEYING HYDROGRAPHY T S,
u HanpaejleHHocmu
The Industry of Great Britain. Text for VK-4
reading. MODERNSURVEYINGHEIGHTDETERMIN
Hoknao/mpezenmay
11. | ATION

us




Basic grammar course. Text for reading. 3D LASER VK-4

1o | SCANNING FOR CULTURAL HERITAGE npo qbz'éfl':s;ﬂb”o
U HanpasieHHOCmu
The celebrations. Text for reading. VK-4 Texcmul
TOOLS AND PRODUCTS OF MODERN GEODESY npogeccuoHanbHo
13. Ul HaNpasieHHOCmu
Cocmasnenue
pegepamos
NEPEYEHDb OIIEHOYHbBIX CPEJICTB
Ne | HammeHoBaHue Kparkas xapakrepucruka IIpeacrasiienue
n/n OIIEHOYHOT 0 OIIEHOYHOT0 CpPe/CTBA OLIEHOYHOT 0
cpeacTBa cpeacTBa
B oHae
1. | Paboma c UteHune TeKCTarno CrnenuaibHOCTH Ha IOHUMAaHHe TekcThl IO
R (M3BJIEKast U3 HETO HEOOXOIUMYIO HH(OPMAIIHIO); CHEIUATLHOCTH
YTEHHE TEKCTa IO CIEUAIBHOCTH C IEPEBOJIOM,
UCIIOJIB3YSl CIIOBAph;
BBINIMCKA KJIIOYEBBIX CJIOB U MPEAJIOKEHUH,
BBIPXKAIOUIUX TJIABHYIO HJICI0 TEKCTA U3 KaXKIOr0o
a03arna;
nepeckas TeKCTa, UCIOJIb3Ys KII0YEeBbIE CI0Ba U
PEIOKEHUS;
BOIPOCHI K TEKCTY U OTBETHI HA HUX.
KoHTpoJ1b 3HaHUI CTYJEHTOB MO MPOKICHHOMY
MaTepuanty.
2. | Tecmur
3. | Konmponvras CpencTBo NpoBEpKH YMEHUN IPUMEHSITh Kommnekt
paboma MOJIy4Ye€HHbIC 3HAHUS JUI BBHITIOJHEHUS 3aJaHuN KOHTPOJIBHBIX
OTIPEIIEHHOTO TUIIA TI0 TEME TN 3aJlaHuil o
pazzeny yueOHOM AUCHUTUIMHEIL. BapHaHTaM
4. | pegpepam [IpoaykT caMmocTosTENbHON pabOTHI CTYIEHTA, Tembl pedepaToB

NpeICTaBIAIOMUN cO00H MyOIMYHOE BBICTYIUIEHNE
10 PELICHHIO OTIPE/IETIEHHON y4eOHO- MPAKTUYECKOH,
y4eOHO-HCCIIEeI0BATENbCKON MITH HAYYHON TEMBI




KOMILIEKT 3AJAHUM IJI1 KOHTPOJIbHOM PABOTHI

| cemecTp:

| — pyOe:xxnasi arTrecTanus

I'pammatuka: ®oHETHKA, TIOPSIOK CJIOB B IIPE/IOKEHUH, YUCIUTENIbHBIE, TIaroi tobe, tohave,
MECTOMMEHHS , CYIIECTBUTEIBLHOE, IPUTSKATENIbHBIN Maiexk. Turbl BoIpocoB (001K,
aNTbTEPHATUBHBI, CIICIIATIBHBINA 1 Pa3/ICIUTCIbHBIN).

Tema: «Acquaintance»l Arrecrammonnas padota (1 xkype, 1 cemectp)
Bapuant No 1
3apanue Ne 1.]laiiTe TPaHCKPUIIIIUIO CIETYIONIUX CIIOB.
Match, cap, page, Jane, give style, vet, bay, sat, tilt, file, faint, ease, pet, tin, veal, slip, stay, neck,
mice, pace, kin, gate, gem, gas, , egg, gin, game, beg, , ship, shape, shave, Fish, shine, chest, chin,
match, chill, this, these, than, them, theme. Faith, thick, read, rest, rally, hand, hay, heap, help,
easy, daddy, yet, yelp, exam, sex, six, gang, sling.

3aganme Ne 2. [lucebMeHHO MepeBeauTe Cleayromue npemiokenus. 1. There are no modern
conveniences in their house. 2. There is water in the bottle. 3. B atom 31anuu 12 umxeHepos. 4.
B aroii nayke Tpu dakropa.

3aganue Ne 3. BpiOepure npuiararejibHOe B COOTBETCTBYIOIIEH CTENEHM CpaBHEHUS U
NepeBEANTE MPEATOKEHMS.

1. Sweden is the fifth (large, larger, largest) country in Europe.

2. In the past we needed (little, less, the least) mathematics than today.
3. You look much (good, better, the best) today.

4. Who is that boy in the (far, further, furthest) corner of the room?

3aganne Ne 4. Bribepure HyxHy0 (opmy riarona to be. Ilepenuimmnte u mepeBeauTe
MpeI0KEHUs Ha PYCCKUMN SA3BIK.

1. Her hair (is, are, am) long, black and beautiful.

2. We (is, are, am) at the Zoo .

3. They ((is, are, am) busy now.

4. | think the audience (is, are, am) good .

3az[a1me Ne 5. TlocTtaBuTh CJICAYIOINUEC MMPEIIOKCHUA BO MHOKCECTBCHHOC YHCJIO.

1. A new house is in our street. 2. This story is very interesting. 3. There wasa woman, a man, a
boy and a girl in the room. 4. In the farm-yard we could see an ox, a sheep, a cow and a goose.

3apanue Ne 6. Hanuiute TpaHCKPUIIIIUMK CIIETYIOIIUX CIIOB: receive, submit,
lender, client, liability, appear, final.
Baganue Ne 7. [IpounTath U nepeBecTr ab3all TEKCTa.

3aganme Ne 8.0tBetuth Ha Bonpockl. 1) Areyouastudent?



2) Where do you live?
3) What is your address?
4) What's your phone number?

3aganue Ne 9. IlepeBenure cieayromme BIpa)KEHUS C TEXHUYECKOTO TeKCTa (YCTHO): J1r000H
WH)XEHED, 3[JaHie HE MOYKET pacCMaTPUBAThCs, C CAMOTO Havajia, BBDKUBAHHUE, HCTOPUIECKOE
HacJeaue, Bo Bcex (pazax, IEHHOCTh KyJIbTYPHOI'O HACJIEANUS.

IlepeBenuTe Ha aHIVIMIICKMI SI3BIK. AHHA, UUTE, MOXKaNyiCTa, K Jocke. [Ipounraiire,
noxainyiicra, Tekct. Hanaure, noxanyiicra, npumedanue ceapMoe. IIpounraiite ero,
noxanyiicta. Jlaire [[xeitn Te kapaHaaiiu, moxkainyicra. JTa JAeByiika — Mos cectpa. Ee
30ByT Mbapu. OHa unxenep. Bai cbiH nnxenep wiu padounii? — On pabounii. Kto Bama
noapyra? — Ona nosap. [letp — Bpau. OH moii Apyr. OH XOpoIInii Bpad U XOPOIIMH JPYT.
@®pen — cryaent. Celfuac oH B cBoel komMHaTe. Bamiu ctyneHTsl B Toil komHare? Bam npyr
Bpay WM npenojasarens? — OH Bpau.

3apanmne Ne 10. PacckaxuTe yCTHYIO TEMY.



| Arrecranmonnas pabora (1 kypc,l cemectp)
Bapuant No 2

3apanme Ne 1. JlaiiTe TpaHCKPUIILIMIO CIETYIOMINX CJIOB.

Kin, keen, pact, face, gate, gem, gas, age, Jim, Jack, sky, shame, shave, Fish, shine, , Fetch, chick,
theme, cap, ice, came, nice, cat, bird, third, stern, turn, Byrd, furs, curl, curt, serf, curb, herb; want,
wash, wheat, ward, whether, which, whiff, whip, warn, whole, warp, why, chest, sister, frost, lick,
sly, pace, lunch, rib, chill, sky, hale, rose, spine, till, spider, vine, till, sniff, maze, pan, reader.
3aganue Ne 2.]l1ucbMEeHHO NIEpeBEIUTE NPEATIOKEHNUS.

1. There is a creative imagination in the design.

2. There are all phases of development in the human history.

3. TBopueckoe BOOOpakeHHUE B apXUTEKTYpE.

4. B xynbTypHOM Hacienuu yao0cTBO, CUila U KpacoTa.

3aganue Ne 3. BriOepure npuiararejibHOe B COOTBETCTBYIOUIEH CTENEHM CpaBHEHUS U
NEPECBCAUTE MPEAJIOKCHUA.

1. He found the work (easy, easier, the easiest) than he had expected.

2. She was (active, more active, the most active) of us.

3. He felt (bad, worse, the worst) yesterday than the day before.

4. When he had left Paris it was as (cold, colder, the coldest) as in winter there.

3aganue Ne 4. Broibepure HyxHyio (opmy riaaroma to be. Ilepenummute u mepeBeauTe
MIPEAJIOKEHNS HA PYCCKHAN SI3BIK.

1. She (is, are, am) at the lecture now.

2. Last winter (is, are, am) cold.

3. We ((is, are, am) free now.

4. 1((is, are, am) at home now.

3aganue Ne 5, [ToctaBuTh CieayroIIHe MPeTOKEHUS BO MHOXKeCTBeHHOE unciio. 1. Put this knife

on that table. 2. Why don't you eat this potato? 3. This strawberry is still green. 4. A yellow leaf
has fallen to the ground.

3aganme Ne 6.Hamwmmure Tpanckpumiuu cieayiommx ciaos:  philosopher, theory, design,
sufficient, knowledge, background, historians.

3apanue Ne 7. [IpounTaTts 1 epeBecTy ab3all TEKCTa.

3aganme Ne 8.0tBetuth Ha Bompockl. 1) What colour hair have you got?

2) What colour eyes have you got? 3) Do you know all of your uncles? How many of them

have you seen? Who are the new ones? When did you last see them? When will you get a
chance to see all these relatives again?

Your Dad's and Mum's Job

3aganue Ne 9.IlepeBeaute crneayrome BEIpaXEeHUs C TEXHUYECKOTO TEKCTA (YCTHO): MacTepPCTBO,
IIpOoHLIOC HEJIB3S UTHOPUPOBATL, O3HAYATh, HCIIPCPBIBHOCTL, COBPEMCHHAA TCPMUHOJIOT'HA.

IlepeBenute Ha anrauiickuii s3pik. Kars mos moapyra.— Kto ona (mo mpodeccun)? — Ona
npenojasaTenbHuna. [ e Bam npenogasarens? — OH 31eck. Mos cectpa. He
nocsiiaiite Kare te xnuru. Ilonumre Kare ot HOBbIE KHUIH, noaiyiicra. Berperbre aTHX
HMH)KEHEPOB 3/1ECh, MOKAIYHCTA.

[Toxamylicta, BO3bMHUTE 4YalmlKu co croJsia. [locraBpTe, moanyiicTa, 4allKW Ha 3TOT CTOJ.
Cnacu6o. Iloxanyiicta, HOJOXKUTE 3Ty KHUT'Y B cCBO nopTdenb. Bo3pmure, noxamyiicra, J105KKy
y 3TOT0 MaJIb4YMKa.

3apanmne Ne 10. PacckaxuTe yCTHYIO TEMY .



AttecranimonHas padora (1 kype,l cemectp)
BapuanTt Ne 3

3apanme Ne 1./laiiTe TpaHCKPUIILIUIO CIEAYIOUIUX CIIOB.

Torn, corn, gorge, cork, or, for, term, first, bird, third, stern, turn, Byrd, furs, curl, curt, serf, curb,
herb; want, wash, was, watch, watt; whale, wharf, wheat, ward, when, whether, which, whiff, whip,
warn, whole, warp, why, cat, bunch, pinch, rice, will, chest, sister, frost, lick, sly, pace, lunch, rib,
luck, cry, chat, shy, chill, sky, hale, rose, spine, till, spider.

3aganue Ne 2. [[1cbMEHHO NepeBEUTE NMPEATIOKEHUS .

1. There are different customs in this country .

2 There is a competition in this public service .

3. CTpyKTypHBI€ IPUHIIUIIBI B CTPOUTEIHECTBE 3IaHUM.

4. JloctaTouHble 3HaHUSI UHKEHEPUU B UCTOPUH O CTPOUTEIHCTBE

3aganue Ne 3. BriOepure npuiararejibHOe B COOTBETCTBYIOIIEH CTENEHM CpaBHEHUS U
MepeBeInTe ux.

1. Love is (precious, more precious, the most precious) than money.
2. To violate traffic regulations is very (dangerous, more dangerous, the most dangerous).
3. Interrupting people is (bad, worse, the worst) of all.

4. The House of Lords is (large, larger, the largest) in membership but the House of Commons has
nearly all the power.

3aganme Ne 4. Broibepure HyxHyi0 (opmy riaaroma to be. Ilepenummnre u mepeBeauTe
MPEJI0KEHUS HA PYCCKHH S3BIK.

1. The weather promised to be fine. There ((is, are, am)) many stars in the sky.

2. Buckingham palace ((is, are, am)) the place where presidents, kings and politicians go to meet
the Queen.

3. The commercial program on TV (is, are, am) of little artistic value.

4. Competition (are, is, am) a good stimulus in the young managers’ future work.

3ananue Ne 5. [IlocrtaBuTh cienyromue NOPEAIOKEHUS BO MHOXKECTBEHHOE YHCIIO.
1.Anexpensivefurnitureisinthisapartment. 2. This lady is very talkative. 3. There was a
saleswoman, a sportsman, a boy and a girl in the store. 4. In the yard we can see an 0x, a pig, a
cow and a goose.

3amanue Ne 6.Hanuiinte TpaHCKpUIIIMK CIIEAYIOIIUX CIIOB: Creative, science, consider, survive,
style, basic, guide.

3aganue Ne 7. [IpounTtaTh U mepeBecTH ab3al] TEKCTA.

3amanue Ne 8.0tBetuth Ha Bompocsl. 1) Where does your mother work?

2) Does she work in a factory? In an office? On a farm?

In a garage?

4)Does your Mum work at home?

3aganme Ne 9. IlepeBenute creayromue BBIPAXEHHUS C TEXHUYECKOIO TeKCTa (YCTHO):
IMUCbMCHHAA apXUTCKTYpPa, OHA TAKKC CTapa KaK U TIMCbMO, MHOT'O KHUT', 10 TCOPHUU apXUTCKTYPHI,
3CTCTHYCCKAasd BHCIIHOCTL 3JaHUA, CTapeﬁmaﬂ KHUT'a, HCKYCCTBO CTpPOUTCILCTBA, BCCra
B3aHMOHCﬁCTByIOT.

HepeBe;mTe HAa aHrJInickui A3bIK. [Tumure cioBa u BOIIPOCHI B CBOUX TCTPAAAX U HC CMOTPUTC
Ha JJOCKY, OKaJTylcTa. 3aKpONTE CBOM KHUTH U OTKPOWTE TETpau, noxanyiicra. He 3akpsiBaiite



CBOM KHMI'M. YWTaliTe BOCBMOM TEKCT, MoXkanykcra. He kimagure CBOK CyMKY Ha CTOJIL,
MOXKAIYICTa, MOJIOKUTE €€ Ha ITOT CTy)l. He cnuceiBaiiTe TPETUM TEKCT, CIMIIUTE YETBEPTHIN
TEKCT, noxanyicra. Caaurech, noxanyiicra. He xonute Tyza, noxanyiicra. He nenaiite storo,
noxanyiicra. He nummre 3TUX CJIOB celyac, MOKaIyHCTa, CETAUTe 3TO I0MA.

3apanmne Ne 10. PacckaxuTe yCTHYIO TEMY .

| Arrecrammonnas pa6ota (1 xypc,1 cemectp)
Bapuant Ne 4
3apanmne Ne 1./laiiTe TpaHCKPUIIIIUIO CIEAYIOUIUX CIIOB.

Chin, match, thin cap, can, ice, peck, pace, kin, keen, pact, face, gate, gem, gas, age, gym, page,
egg, game, shame, dish, she, ship, shape, shave, Fish, shine, chest, chin, match, catch,, hide, yes,
yell, easy, daddy, yet, yelp, my, by, myth, next, cell, cod, sing, spin, term, bird, third, stern, turn,
wheat, ward, when, whether, which, whiff, whip, warn, whole, warp, why, cat, bunch, pinch, rice,
will, chest, sister, frost, lick, sly, pace, lunch, cot, tone, cope, dot, sock, hot, pope, doll, hop, bone.
3apanmne Ne 2. [IucbMEHHO TIEpeBEUTE CICTYIONINE TTPEATI0KECHHS.

1. There is smoke in the room.

2. There are famous tombs in Scotland?

3. B cTpouTenbcTBe CylecTByeT rapMOHUSI.

4. IIpoMbIlUIEHHAs PEBOJIIOLHNS B TU3alHE.

3aganue Ne 3. BrpiOepure npuiararejibHOe B COOTBETCTBYIOIIEH CTENEHM CpaBHEHUS U

MNEPEBEAUTE MPEAIIOKCHUA.

1. He is the (old, oldest, eldest) son of my father’s friend.

2. What is the (much, more, most) important invention in the twentieth century?

3. We have heard the (late, later, latest) news on the radio.

4. | am sure this coffee tastes (good, better, the best) than that one.

3aganne Ne 4. Broibepure HyxHyi0 (opmy riaaroma to be. Ilepenuimmnte u mepeBeauTe
MPEJI0KEHUS HA PYCCKHH S3BIK.

1. The news he told us ((is, are, am)) interesting.

2. The Metric System ((is, are, am) a system of measures and weight.

3. You (is, are, am) at home ?

4. It (is, are, am) cold week?

Ne 5. TlocTtaBuThb CICOAYIOINUEC IMTPEATOKEHUSA BO MHOXKECTBCHHOC YHCJIO.

1.That is a stove in the kitchen.

2. Put that knife on this table.

3. What is your name?

4. This foot is large .

3amanue Ne 6.Hamuiiure TpaHCKpHUIIIMK CIICAYIONIMX CJIOB. COeXistence, recognition, almost,
roman, terminology, strength, which.

3aganue Ne 7. [IpounTtaTh U mepeBecTH ab3al] TEKCTA.

3amanue Ne 8.0tBeTuTh Ha Bompocsl. IS Lena a sunny soul by nature? What makes you think so?
2. Has she an imagination? Prove it. 4) Do you know all of your aunts? How many of them

have you seen? When did you last see them? When will you get a chance to see all these
relatives again?

3az[a1me Ne 9HepeBeLu/ITe CJICAYHOINUEC BBIPAKCHUA C TCXHUYCCKOT'O TCKCTA (y'CTHO)Z HarlMCaHHasi,
B 1 Beke no Hamei apbl, noutn 2000 neT Ha3azn, pumckuil apxutekrop Mapkyc Butpusuyc [lonmo,
YCTAHOBUTH HOPMBI, 110 KOTOPBIM, JOJIKHBI OBITH KpCaTUBHLIMU.

HepeBe;mTe Ha aHrJauickni a3bIK. [Tumnmre ciioBa u BOIIPOCHI B CBOUX TETPALAX U HE CMOTPUTE
Ha JJOCKY, TO)KaTylcTa. 3aKpOWTE CBOM KHUI'M M OTKPOMTE TETpaau, moxainyiicra. He 3akpsiBaiite



CBOM KHUTHU. UHTalTe BOCBMOM TEKCT, MOKAIyiicTa. cerlyac B MuHCKke-. Most moapyra ToKe Tam.
[Terp u Auna B Kuese? — Jla, B KueBe, oHu HaBemaroT cBoux Apy3eil.— MX. cbin Toke B Kuene?
— Her, on ceiiuac 3aecb.— Uto on aenaer? 7. Kto sror Manbuuk? — OH Mo ceiH. KTO 3Ta

neByuka? — OHa UHXKEHEp.
3aganue Ne 10. PacckaxuTe yCTHYIO TEMY .

Konumponsnan paboma Nel (1 kype, 1 cemecmp)

3aganud:

4).

1) Hanwummre TPaHCKPHUIIIHIO CICAYIOLIUX CIIOB:
Best, east, such, hue, tide, sit, grain, bake, fly, hole.

2) BcraBbTe apTHKIIB, 1€ HEOOXOIUMO.

1. Thisis ... file. It’s your ... file.

2. Isee ... engineer. ... engineer is very clever.

3. We study ... English.

4. What ... interesting subject!

5. ... Grozny is ... capital of ... Chechen Republic.

3).Hanumure cnemyronye CylmecTBUTEIbHBIE BO MHOKECTBEHHOM YHCIIC:
A tree, a baby, a day, a sheep, a leaf, a tooth, a watch, a glass, a word, a brush.

[TocTaBbTe cneayronye NpeaioKeHuss BO MHOKECTBEHHOM YHCIIE:
It is a long ruler.

This compass is very good.

That is a clean blackboard.

There is a computer on the table.

Is that story short?

agrwn Pk

5) IlepedpazupyiiTe cieayromuye CI0BOCOUYCTAHUS U MPEITIOKEHUS, YITOTPEOISs

HpHTH)KaTeJ'IBHBIfI naacx.

1. Atest of Ann.

2. A copy-book of my friend.

3. The pages of the book.

4. The tests of the students are on the shelf.
5. These are the bags of Ted.

6).Bcrassre rmaroisr to be uto have B Present Indefinite Tense.

I ... astudent. —I ... a student of the college.

My father ... not a teacher, he ... a scientist.

... your parents at home? — No, they ... not at home, they ... at work.
How old ... you? — I ... twenty.

We ... a friend. He ... a lot of English books.

aogkrwnPE

7) 3apnaiite 4 TuIa BOIPOCOB K CIEAYIOIUM MPEATIOKEHHSIM.
1. A computer is on the table.
2. The students have two lectures on Monday.

8) HepCBCI[I/ITC Ha aHTIIMHCKUHN SI3BIK CJICOYIOIIUC MMPCATIOKCHUA.

1. DOro Bam yuebHHK? — Het, 3T0 y4eOHUK HaIIETo MpernoaaBarers.
2. Ybs 310 pyuka? — 310 pyuka bena.
3. T'ne Bama cectpa? — OHa B MHCTUTYTE.



4. Kak 30ByT Bauero apyra? — Ero 30Byr Maiik.
5. Ckoubko Jetr TBoeH mame? — Eit 42 ropa.

9. Ilocmasvme creoyouiue npe()ﬂoofceﬂuﬂ 8 ompuuamesibHyro U eonpocumeibHyr0
QOQMbl.‘
1. This room is large and clean. 2. Minsk is a fine city. 3. He is reading a book now. 4. We are
writing the English sentence. 5. | am at the blackboard. 6. The walls in my room are yellow.

10. 3anonnume nponycku npumMANHCAMEIbHLIMU MECH OUMEHUAMU .
.Open...books, please. 2. Sit down, Peter. ... mark is good. 3. Is she a teacher? Are these
and girls ... pupils? 4. This man is engineer.... name’s Petrov. 5. We’re students. This is ... boys
classroom. Thedoorin... classroomislight.
Il — pyOe:xxnas arrecTanmus
2 Attecranmonnas padota (1 kype, 1 cemectp)
BapuanTt Ne 1

3ananmne Ne 1./1ucvmenno nepesedume ciedyouiue npedioHceHus.
1.Mory s 3aaatk Bam Borpoc?
2. 51 He Mor MO3BOHUTH eMY J10 9 4acos.
3. [loroxa mpekpacHasi. Tebe He HY)KHO OpaTh 30HT.
4. Ham cientyer ObITh K HEMY BHUMATEJIbHEE.
3aganue Ne 2. ITocmasums 2nazonwt ¢ Pr. Ind., Pr. Cont., Past Ind.,
1. Boris (to write) a letter?
2. It (to be) raining .
3. The wind (to blow) from the west?
4. She (stand) in the middle of the street.
3ananue Ne 3. 3adamsb 4 muna eonpoca.
1. 1 (like ) to stay with my granny very much?
2. She (watch) her favourite program.
3. Why people (wear) raincoats and (carry) big umbrellas?
4. 1 (hope) (watch) a big fight now.
3ananue Ne 4. ._Ilocmagump npedn. 6 60npoCcCUmenbHyI0 U ompuyameibHvle hopmol.

1. In summer many relatives (come) to visit us.

2. Now they (use) achance to spend several weeks in beautiful Sochi.

3. Some months later I (finish) school Ne 5 in Sochi. I did well in all the subjects but my
favourite subjects at school were Physics and Computer Science.
3aganmne Ne 5. Hanuwiume mpanckpunuyuu caedyowux_cioe. science, license, regulation,
official, detailed, specify.
3amanue Ne 6./Ipouumamo u nepegecmu_ao3zay mexcma.
3aganue Ne 7. Omeemums na eonpocwt. 1. Did you decide to be an architect?
2. Are you sure in the choice of your future job?
3. What orders of architecture do you know?
3amanue Ne 8. Ilepeseoume cneoyrowue gviparicenusn (ycmno): + 0CBeIIaTh IOYTH BCE
BOIPOCHI [0 APXUTEKTYpe; +  OpraHu3alus JUHHUNA, TOBEPXHOCTEH, Macc 1 00HEMOB B IPO-
CTPaHCTBE; + OTIIMYATHCA OT CBOMX MPEALICCTBEHHUKOB; + aHTUYHAS CPEIM3EMHOMOPCKAs
MBUITN3AIIUS;
3ananme Ne 9. Ilepeckas mekcma.
Zananue Ne 10. Pacckasycume yemuyio memy «Ourflaty




2 ArrecranronHas padota (1 xypc, 1 cemectp)
Bapuant No 2
3ananmne Ne 1./lucomenno nepesedume npeonoxycenus.
1. Bel He MOTJIM OBl OTBETUTH HA MO BOTIPOC?
2. Ten HEe cMOT IPOYUTATH CIIOBO.
3. PebeHKy He HY)XKHO OZIeBaTh Ianky. Tero.
4. Tebe HaO OBI €ro TOI0KIATh.
3ananme Ne 2.Ilocmasums 2nazoawt ¢ Pr. Ind., Pr. Cont., Past Ind.
1. I (like ) to stay with my granny very much?
2. She (watch) her favourite program.
3.Why people (wear) raincoats and (carry) big umbrellas?
4.1 (hope) (watch) a big fight now.
3aganue Ne 3.3adamsb 4 muna eonpoca.
1. Boris (to write) a letter?
2. It (to be) raining .
3. The wind (to blow) from the west?
4.She (stand) in the middle of the street.
3ananue Ne 4./locmasump npedi. 6 60NPOCUMENbHYIO U OmpuyameibHovle hopmol.
1. I also enjoyed English lessons.
2. | am very interested in learning English.
3. I always wanted to become a programmer or maybe a businesswoman.
3ananue Ne S5.Hanuwiume mpanckpunuuu cnedyiowux ciog: receiving, draw, approval,
discuss, exact, client, requirements.
3ananue Ne 6./Ipouumame u nepesecmu _adzay mexkcmd.
3aganue Ne 7.0meemums na éonpocwt. 1. \What does the order consist of?
2. What determined the design of the order?
3. Why did the Greek orders inspire Western architecture?

3ananue Ne 8.llepesedume cnedywuiue gvipaxcenus (ycmuo): + TPYNIUPOBATHCS BOKPYT
MEepUCTWIS; + OTBEPCTHE B KpbIUIE; + MPUMBIKAIOINIME KOMHATHI, + packonku B Octum; +
HEpPOBHAs MOBEPXHOCTh Y4acTKa; + JIECTHUYHBIE MPOJIEThI; + METOJ CTPOUTENIbCTBA
Saganue Ne 9./lepeckaz mexcma.
3amanue Ne 10.Pacckaxcume yemuyro memy «OUrseasonsy.

2 ArrtecranmonHas pabota (1 xypc,l cemectp)

Bapuant Ne 3

Saganue Ne 1.[Hucomenno nepegedume npeodiorycenus .
1. 51 HE MOT IOBEPUTH 3TOMY.
2. E#t He Haj0 1aTUTh 3a 3T0. Ee MyX oIjlaunBaeT KaxKJIblid MECSIII.
3.0TOMY MH)KEHEPY HE HAJI0 JIeJaTh MIPOEKT.
4.TeGe HEe CTOWIIO MOKYMATh 3TH TY(IIH.
3ananue Ne 2.ITocmasums 2nazonnt 6 Pr. Ind., Pr. Cont., Past Ind. 1. Heavy storms (damage) a
great number of areas?
2. My friend (issue) this article?
3. He (give) him an English magazine
4. When the children (arrive) home?
3aganue Ne 3.3a0amsb 4 muna eonpoca.
Heavy storms (damage) a great number of areas?
2. My friend (issue) this article?
3. He (give) him an English magazine
4. When the children (arrive) home?
3ananne Ne 4./locmasump npedi. 6 60nPoOCUmMeEnbHY) U ompuyameibiovle hopmol.
1. I also think that the knowledge of foreign languages helps in everyday life and career.




2. Two years ago | (travel) much around Europe.
3. I (visit) France, Germany, Belgium, the Netherlands and the United Kingdom now.
3aganmne Ne S.Hanuwiume mpanckpunuyuu _ciedyiowiux cioe. Creative, science, consider,
survive, style, basic, guide, submits, complete.
3ananmne Ne 6./Ipouumams u nepesecmu_adzay mexcma.
3ananue Ne 7.0meemums na sonpocwt. 1. \What other meanings of the word "order" do you
know? 2. What architectural forms did the Romans prefer?
3. What greatest temples of Roman architecture do you know?
3ananue Ne 8.11epesedume cnedyiougue sviparxcenus (Ycmuo): Haleit dpbi;
+ nox BimsHMEM BocToKa;
+ TOCTUTHYTh BBICUIEN TOYKH B PA3BUTHUU;
+ mpaBocIaBHbBIE OOIIUHBI,
+ Ga3uIMKaNbHBINA U IEHTPUYECKUN TUIIBI;
3ananune Ne 9.1lepeckas mexcma.
3amanue Ne 10.Pacckaxcume ycmuyio memy «Myweekdays ».
2ATttectranmmonHas padota (1 kypc,1 cemectp)
BapuanTt Ne 4
3ananue Ne 1.J1ucomenno nepesedume ciedyrouiue npedioHceHus.
1. PeGeHOK 10JDKEH YMETh KyIIaTh CaM.
2. Tebe He HY)KHO MTPOCHUTH €0 O TOMOIIHU. I MOTY TOMOYb.
3. BaMm He ciienoBaiio ona3anIBaTh.
4. Mory s nonoxnate Huka B oduce.
3aganue Ne 2.Illocmasums 2nazonwt ¢ Pr. Ind., Pr. Cont., Past Ind.
1. I (ask) him about his holiday?
2. He (introduce ) me to his friends?
3. We (discuss) many questions after work?
4. They (to be) going to sell milk in this shop?
3ananue Ne 3.3a0amb 4 muna éonpoca.
1. We revise this rules in the lesson.
2. They sell milk in this shop
3. When you (to be) going to complete this project?
4. Together (we pick )fruit and vegetables?
3ananue Ne 4.4.I1ocmagump npedn. 6 60npOCUmMENbHYIO U ompuyamesibHvle hopmol.
1. There the knowledge of English helped me a lot.
2. As you see, my biography (be) very long yet.
3. We (meet) in the lessons and (tell) about myself after vacations.
3aganne Ne 5.Hanuwume mpanckpunyuu cedyrouiux cio6. Coexistence, recognition, almost,
roman, terminology, strength, which, finally, appeared.
3amanue Ne 6./Ipouumamos u nepesecmu ad3ay mexKcmad.
3amanue Ne 7.0meemumos na 60npocol.
1. Why are the Romans called the great builders and engineers?
2. What ancient Roman towns do you know?
3. What was the influence of Roman architecture on the resulting styles?
3ananmne Ne 8.1lepegedume cnedyrwuiue gviparicenusn (yCmuo):
+ nepkoBb Caaroii Coduu;
+ MOKPBIBATh MITYKATypKOH, MO3AHKOI;
+ Heomucyemas Kpacora;
+ SpPKO OCBEIIEHHOE TPOCTPAHCTBO
3ananmne Ne 9.1lepeckas mexcma.
3aganue Ne 10.Pacckaxcume ycmuyro memy «Ourflaty.

llcemectp:



| — pyOe:xxnasi arrecTanus
I'pammaruka: ITosropenue Pr.Ind., Pr. Cont., Past Ind.,HoBbie Tembr: Past Continuous Tense,
Future Indefinite, Future Continuous,
Tema: «Welcomey, « Cities like people».
1 Ammecmauuonnan paboma_1I xkypc |l cemecmp

Bapuanm Ne 1
1. ITocmasums ¢ Past Ind., Past Cont., Future Ind.
1. Computers are electronic machines.
2. They communicate with theuser, perform different kinds of arithmetic operations, such as
addition, subtraction, division and multiplication, solve a series of logical problems and make
thousands of logical decisions.
. Modern computers operate quickly and accurately.

3

2. Omeemums Ha cnedvlomue 60NPOCHL.
1. What was the 1% calculating device?
2
3

. What is the abacus? Do people still use it nowadays?
. Whoinventedcalculus?
3. Ilepesecmu na an2nuiucKuil A3olK.

1. Yto oH ceitvac nenaet? - OH u3ydaeT naHeab TpruOOpOB B aBTOMOOHIIE.
2. Kakue npubopsl HaxoasaTcs Ha 3Toi naHenu? - CouaoMeTp, TaXOMeTp, aMIIEpMETp U Jpyrue -
IlonsTHO.
3. A uto nenatot [lerp u ArHa? - OHHM HAOMIOIAIOT 32 TTOKA3aHUSIMU TaXOMETPa.
4. UcnpaBUTh OIIMOKYU B CIAEAVIONIUX NMPENI0KEHUIX.
. He often work on a computer.
. My friends doesn’t learn any programming language.
. What operations a modern computer performs?
. Omeembvme Ha clledylouiue 60npochl.
. What is the capital of Great Britain?
. Name three parts of London.
. What kind of interesting places are there in London?
4. Where is Trafalgar Square?
5. Where is the official London residence of the Queen?
1 Ammecmauuonnasn pavoma_1 kypc, 1l cemecmp
Bapuanm Ne 2
1. ITocmasums ¢ Past Ind., Past Cont., Future Ind.
1. Every computer consists of software and hardware.
2. Information in the form of programmes and data is called software, but the pieces of
equipment that make up the computer system are known as hardware.
3. The most important item of hardware is the CPU (Central Processing Unit).
2. Omeemums Ha c1edyrouiue 60NPOCHL.
1. When did the 1%real calculating machine appear?
2. What is Charles Babbage famous for?
3. What were the girls doing in the lab?
3. Ilepesecmu na aH2AUICKUIL A3bIK.
1. Yro ceituac nokaseiBaeT amnepmerp? - OH nokaszeiBaeT +20 A.
2. FeHepaTop NEPEMECHHOT'O TOKA BBIpa6aTBIBaCT MOIJ.IHBIf/i TOK IJIsA, IBUI'aTCIIA.
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3. barapes celiuac paspsKaeTcs.



4. Hcnpasumb ouiudKu 6 cedyiouiux npeodiolHceHusXx.
1. Do you often employ minicomputers? — No, we doesn’t.
2. Alex have a new computer notebook.
3. Always computers help people solve difficult tasks.
5. Omeemumb HA 60NPOCHL.
1.Where is Great Britain situated?
2. What is the area of the United Kingdom?
3. What is the capital of the country?
4. What is the official language in England?
5. How many rivers are there in Great Britain?
1 Ammecmauuonnasn pavoma_Ixkypc, 1l cemecmp
Bapuanm Ne 3
. ITocmasump ¢ Past Ind., Past Cont., Future Ind.
. This is the electronic unit at the centre of the computer system.
. The brain of the computer is the processor.
. It does all the processing and controls all the devices in the computer system.
. Omeemumb Ha ciedyrouiie 60nPocChl.
. Were they using a multimeter or a tachometer?
. What is a multimeter used for?
. What are the main parts of a multimeter?
. What are the students going to do next time?
. Ilepesecmu Ha aHZAUUCKUUL A3bIK.
. KommproTepsl cOCTOST M3 TPOrpaMMHOTO U ammnapaTHOrO 00eCIeueHus.
. KomnbrorepHas cetb UHTEpHET 0XBAThIBAET MIJIJTMOHBI TI0JIb30BATEIICH.
. Kommsrorep nosyuaer, XxpaHuT U 00pabaTeiBacT HHGOPMAIIHIO

. Ucnpagumsb ouiuoxu.
. We will be study the properties of copper tomorrow.
. 1 will preparing for my test yesterday.
. The students not were measuring the value of the current at the lesson.
. Omeemums na 60NPOCHL.
. What is the capital of the Chechen Republic?
. Are there any sights in Grosny? What are they?
. What does our diploma mean?
. Who helps students master professional skills?
5. What part does our Institute play?
1 Ammecmauuonnasn paooma_1 kypc, |l cemecmp
Bapuanm No 4
. Ilocmasums ¢ Present Ind., Past Cont., Future Ind.
. The very first calculating device was the ten fingers of a man's hand.
. This, in fact, is why today we still count in tens and multiples of tens.
. Then people invented the abacus, a bead frame in which the beads move from left to right.
. Omeemums Ha cne()vlomue 60NPOCHL.
. What are the students going to do next time?
. What did scientists predict in the 1980s?
. What and for will people use terminals?
3. 3adame pazuvlie munvl 60NPOCO8 K CAEOVIOULEMY MEKCMY.
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Computers are electronic machines. They communicate with theuser, perform different kinds of
arithmetic operations, such as addition, subtraction, division and multiplication, solve a series of
logical problems and make thousands of logical decisions. Modern computers operate quickly
and accurately. However, they don't think.

4. Ilepesecmu Ha aH2AUTUCKUL A3bIK.

1. Buepa MblI U3y4asiu 3J1IeKTpOHHBIE IPUOOPHI B 1Ta0OPATOpUH € 2-X 10 4-X 4YacoB JTHS.
2. Yro BbI nenanu? - Mbl poBepsITH MIPHOOPHI, 3aTEM U3MEPSUTH COTIPOTHUBIICHUE Pa3HBIX
IMPOBOAHMKOB: MCIHBIX, A IIOMUHUCBLIX, KCJIC3HBIX.
3. - Uto oH nmeman? - OH paboTall ¢ MyJIbTUMETPOM.
OH HCcnoIb30BaJl 3aKUMBI "KPOKOIMII" U COEIMHSI POBO/IA B LEIH.
. Omeemums na 60NPOCHIL.
. Is Grozny the industrial and cultural centre of the Chechen Republic?
. Where is the Chechen Republic situated?
. How many rivers are there in the Chechen Republic?
. What kind of mineral resources does the Chechen Republic have?
. What kind of lakes are there in our Republic?

Koumponvnaa paooma Ne 2 ( Ikypc, 2 cemecmp)
3apanus:

g1 B~ W N O

1) 3amosHHUTE MPOIYCKH apTHKIISMH, TJIe 3TO HEOOXO0IUMO:

1. This is... book. It is my ... book. 2. Is this your ... pencil? — No, it isn't my ... pencil, it is my
sister's ... pencil. 3.1 have ... sister.4.My ... sister is ... engineer.5 My sister's ... husband is ...
doctor. 6.Please send Jane...text.7.This is his...flat.8.Please give me ...black pencil.9. Read
...text, please. 10. Minskis ...bigcity.

2) TlocraBbTe CIEayIOMHKE CYIIECTBUTEIBHBIC BO MHOKECTBEHHOE YHUCIIO.

a baby, a plant, a lemon, a peach, a banana, a brush, a star, a mountain, a tree, a shilling, a king,
the waiter, a queen, a man, an eye, a shelf, a box, a city, a boy, a goose, a watch, a mouse, a
dress, a toy, the sheep, a tooth, a child, a ox, a deer, a life, a tomato.

3) 3amoJiHHUTE MPOITYCKH COOTBETCTBYIONICH OopMOii riarosia tobe:
1.Ben... my friend.2.He... a teacher. 3. I... in my room. 4. ”... Tommy and Billy babies?”*“Yes,
they ...”5.We... students. 6. She... ateacher.

4). TlepeBenuTe HAa AHTJIMHCKUN S3BIK:

a) Mos pyuka, ceMb KpoBaTeii, MO TaJICTyK, IEBATh PYYEK, IECATh TaJICTYKOB, MOH PYUKH.
6)1. Haiinute moii ranctyk. 2. [ToznakombTech ¢ benom. 3. [lpunumre MHE ceMb raJICTyKOB. 4.
[Ipumnure becc cemp pyuek. 5. [lpummre mae Moo pyuky. 6. Passinute Iletpa.

5) PackpoiiTe ckoOKH, yrmoTpeOIsis Taroisl B OJTHOM U3 CICAYIOLIUX BpeMeH: Present
Continuous, Presentl ndefinite, Past Indefinite, Future Indefinite.

1. My friend (to go) to the library every Wednesday. 2. He (not to go) to the country yesterday.
3. We (to go) to the south next summer. 4. Who usually (to do) his homework in this room? This

student (to do) .5. Who (to do) his homework there now?

6) IlomuepkHuTE HYXHYIO (hOpMY Taroa.



1. There (is, are) a large table in my room. There (is, are) three windows in my classroom. 3.
There (is, are) table and four chairs in my sister's room. 4. There (is, are)| a blackboard, four
tables and five chairs in our classroom. a.

7) Aatb Tpu GOopMBI HEMPABUIIBHBIX IJI1aroJIOB.

to build, to come, to begin, to draw, to be, to become, to eat, to bring, to drink, to catch, to break,
to buy.

8. Jlatime onpedenenue ciedyomux cos:

thereare, may, was, makes, areleft,

9./laiime cunHoOHUMbL C1€OVIOMUX CT108.

totally, operation, freedom, latter, importance, greater, increase,

10.I1epesedume credyrowue npedioyicenus.

1. An industry may be almost totally planned, as it was in the Soviet Union. 2. An industry may
be almost totally unplanned, as it is in the USA.3. The name of the American economic system is
capitalism.4. Government also makes investments and regulates trade. 5. The United States is an
example of an unplanned economy.

economic system, government, management, activity.

Il — pyGexxnas arrecTanust
I'pammatuka: Future Indefinite Tense and Present Perfect Tense
Tema: «The Industry of Great Britain», « The celebrations.
2 Attectranmmonnas padota (1 kypce, 2 cemecTp)
BapuanT Ne 1
3ananue Ne 1.3aganme Ne 1.Packpoiime ckodku, ynompeodaa 2nazonwt 8 Present, Past wiu
Future Indefinite.
1. 1 (to go) to bed at ten o'clock every day. 2. | (to go) to bed at ten o'clock yesterday. 3. | (to go)
to bed at ten o'clock tomorrow. 4. | (not to go) to thecinema every day. 5. | (not to go) to the
cinema yesterday
3aganue Ne 2. Packpoiime ckooku, ynompeonsas 2nazont ¢ Present Perfect unu Past
Indefinite.
1. My father knows so much because he (to travel) a lot.
2. | (to see) Pete today.
3. She (to see) this film last Sunday.
4. Alex (to meet) his friend two hours ago.
5. I just (to meet) our teacher.
3aganmne Ne 3. 3aoamv 4 muna eonpoca.
1. 1 (like) to stay with my granny very much?
2. She (watch) her favourite program.
3. Why people (wear) raincoats and (carry) big umbrellas?
4. 1 (hope) (watch) a big fight now.
3ananue Ne 4. Ilocmagump nped.i. 8 60npPOCUMENbHYIO U ompuyamesibHvle hopmol.
1. In summer many relatives (come) to visit us.
2. Now they (use) achance to spend several weeks in beautiful Sochi.
3. Some months later I (finish) school Ne 5 in Sochi.
4. 1 did well in all the subjects but my favourite subjects at school were Physics and Computer
Science.
Bapanmne Ne 5. Hanuwiume mpanckpunuyuu_ caedyowux _cnos. science, license, regulation,
official, detailed, specify.
3aganue Ne 6.JIpouumamsp u nepesecmu aozay mexcma BuildingMaterial




3ananue Ne 7.0meemumov Ha 60NPOCHL.

1. What was a major change in the role of the architect?

2. Why was the response of the architect?

3. Was one of the first buildings for which the architect and engineer were separate persons?
3ananmne Ne 8. Ilepesedume cnedyruiue gviparcenus (yCTHO):

HOBBIC MPOCKTHI 3JIaHUK, HayKa O CTPOUTEIBCTBE, IHUICH3UOHHBIH TPOPECCHOHAT, POCT
npodeccrnoHam3Ma, 003aHHOCTh APXUTEKTOPA, MPOMBIIILICHHBINA BEK.

3amanue Ne 9. Ilepeckas mexcma. BuildingMaterial

3aganue Ne 10. Pacckaycume ycmuyio memy




2 Arrecranmonnas pabdota (1 kypc, 2 cemectp)
Bapuant No 2

3ananmne Ne 1.Packpoiime ckooku, ynompeonas znazonwt ¢ Present, Past unu
Futurelndefinite.

1. 1 (not to go) to the cinema tomorrow. 2. You (to watch) TV every day? 3. You (to watch) TV
yesterday? 4. You (to watch) TV tomorrow?5. When you (to leave) home for school every day?
3ananme Ne 2.Packpoiime ckooku, ynompeonas znazonwt ¢ Past Indefiniteuszu Past Continuous.
1. He (not to sleep) when father came home. He (to do) his homework. 2. When | (to go) to
school the day before yesterday, | met Mike and Pete. 3. They (to talk) and (to laugh). They told
me a funny story. Soon | (to laugh), too. 4. I still (to laugh) when we came to school. After
school I (to tell) this story at home. My father and mother (to like) it very much. 5. When we
were in the country last summer, | (to go) to the wood one day.

3ananue Ne 3.3a0amb 4 muna eonpoca.

1. Boris (to write) a letter?

2. It (to be) raining .

3. The wind (to blow) from the west?

4. She (stand) in the middle of the street.

3ananue Ne 4.llocmasumb npedi. 6 60nNpOCUmMEIbHYI0 U OMPUUAmeibHble hopmol.

1.1 1 also enjoyed English lessons.

2. | am very interested in learning English.

3. I always wanted to become a programmer or maybe a businesswoman.

4. They (stand) in the middle of the street.

3aganmne Ne 5.Hanuwume mpanckpunuyuu ciedyiowux cioe. _ receiving, draw, approval,
discuss, exact, client, requirements.

3aganue Ne 6.Ipouumams u nepesecmu adzauy mexcma _«A contract between the client and the
contractor.»

3aganue Ne 7.0meemums na sonpocwt. 1.What is surveying and styling of the building?

2. Why may the excavation of the basement be very expensive?

3. What is a role of the building’s foundation?

3ananne Ne 8. [lepeBenurte cremyromue BbIpaKEHHS (YCTHO): KPYIMHOMACIHITAOHBIC 3/IaHUS,
HO,Z[FOTOBI/ITCJIBHBII;'I IJ1aH, HUCIIPABJIATb JIIO0BIE ,Z[e(beKTLI, TOYHBIC HU3MCPCHHA Ka)K,I[ofI qacTu
3AaHusd, CJIOKHAA JUCHUILIMHA, YIIPABJIICHUC CTPOUTCIILCTBOM.

3ananue Ne 9.1Tepeckas mexcma. The most important and widely used

buildingmaterials.

3amanne Ne 10, Pacckasicume ycmuyro memy

2 AttecranuonHas padota (1 kypc, 2 cemectp)
BapuanTt Ne 3

3ananue Ne 1.Packpoiime ckooxu, ynompeonaa 2nazonw ¢ Present, Past unu
Futurelndefinite.

1. I (not to go) to the cinema tomorrow. 2. You (to watch) TV every day? 3. You (to watch) TV
yesterday? 4. You (to watch) TV tomorrow?5. When you (to leave) home for school every day?
3anganue Ne 2.Packpoiime ckooku, ynompeonss 2iazoast ¢ Present Perfect uau Past
Indefinite.



1. 1 (to buy) a pair of gloves yesterday. 2. The wind (to blow) off the man's hat, and he cannot
catch it. 3. The weather (to change), and we can go for a walk. 4. The wind (to change) in the
morning. 5. We (to travel) around Europe last year. 11. My father knows so much because he (to
travel) a lot.

3ananue Ne 3.3a0amb 4 muna eonpoca.

1. Heavy storms (damage) a great number of areas?

2. My friend (issue) this article?

3. He (give) him an English magazine

4. Thechildren (arrive) home?

3az1alme Ne 4.Ilocmasumsb npedﬂ. 6 60NpPOCUmME/IbHYIO U ompuuame.ibHble d)ODMbl.

1. I also think that the knowledge of foreign languages helps in everyday life and career.

2. Two years ago | (travel) much around Europe.

3. I (visit) France, Germany, Belgium, the Netherlands and the United Kingdom now.

4.He (give) him an English magazine

3aganue Ne 5.Hanuwume mpanckpunuuu_ciedyruwiux _ciog. Creative, science, consider,
survive, style, basic, guide, submits, complete.

3aganue Ne 6.[Ipouumams u nepesecmu aozay mexcma «Thearchitecturalengineering »

3ananue Ne 7.0meemump Ha 60npocel.
1. When does an architect meet client?
2. Why may the excavation of the basement be very expensive?
3. What is a role of the building’s foundation?
3ananmne Ne 8.11lepesedume cnedyruiue gviparcenusn (yCTHO):
CTpOUTENIbHbIE MaTepuaibl, KOHTPOJIb KayecTBa, pa3BUTHE KPEMKUX MaTEpHUajoB, BO3IABUIATH
3/1aHuE, JINHUS BOJIOCHA0XKEHUS, PACKOTIKH IKCKABaTOPOM.
3aganne Ne 9.Ilepeckazmexcma. Properties of materials
Saganue Ne 10.Pacckaricume ycmuyro memy
2 AttecranmonHas padoTta (1 kypce, 2 cemecTp)

Bapuant Ne 4

3ananue Ne 1. Packpoitme ckooku, ynompeonan znazoael ¢ Present, Past uau
Futurelndefinite.

1. When you (to leave) home for school yesterday?2. When you (to leave) home for school
tomorrow? 3. My brother (to go) to work every day. 4. You (to have) a lesson yesterday? — No,
I .... 5. What you (to buy) at the shop yesterday? — I (to buy) a book.

3ananue Ne 2. . Packpoiime ckoOKku, ynompeonss znazonwt ¢ Present Perfect uau Past
Indefinite.

1. Helen speaks French so well because she (to live) in France. 2. She (to live) there last year. 3.
The rain (to stop) and the sun is shining in the sky again. 4. The rain (to stop) half an hour ago. 5.
Mary (to buy) a new hat.

3apanmne Ne 3.3adamb 4 muna éonpoca.

1. We revise this rules in the lesson.

2. They sell milk in this shop

3. When you (to be) going to complete this project?

4. Together (we pick )fruit and vegetables?

3ananue Ne 4.llocmasumsb npedi. 6 60npocumenIbHy0 U ompuyamenibrsle ghopmul.




1. There the knowledge of English helped me a lot.

2. As you see, my biography (be) very long yet.

3. We (meet) in the lessons and (tell) about myself after vacations.

3ananue Ne 5.Hanuwume mpanckpunuyuu ciedyrouiux ciog. Coexistence, recognition, almost,
roman, terminology, strength, which, finally, appeared.

3ananue Ne 6./Ipouumame u nepesecmu avzau mexcma «Buildingconstruction »

3aganue Ne 7.0TBETUTH Ha BOIPOCHI.

1. What must the designer have?

2. What does every element in a building have?

3. When does an architect draw up preliminary plans?

3ananune Ne 8.Ilepesedume credyrwuiue svipaxcenus (YCHiHQ): TUHYS DIICKTPOIIEpeaadu, ornopa

1 (QyHIAMEHT, apXUTEKTOpP MPOBOTUT IEPHOIUUSCKYIO IMPOBEPKY, KIMEHT 3aHUMAaeT CBOC
MMOMEIIEHNE, KOTJa Bce NePEKThI YCTPAHSIIOTCS, 3aTeM HauWHAeTCs paboTa Ha 00BEKTE.
3ananue Ne 9. Ilepeckas mexkcma. Manufactured building materials
3ananune Ne 10.Pacckayxcume ycmuyro memy
2 Attectranmonnas padota (1 kypce, 2 cemecTp)
Bapuant Ne 5

3aoanue Ne 1. Packpoiime ckobku, ynompeonsas 2nazoal ¢ Present, Past unu
Futurelndefinite.

1. Yesterday my father (not to read) newspapers because he (to be) very busy. 2. He (to read)
newspapers tomorrow.3. He (to leave) home at a quarter past eight. He (not to take) a bus. 4.
Tomorrow he (not to go) to work. 5. Yesterday he (to get) up at nine o'clock.
3aganue Ne 2.Packpoiime ckooku, ynompeonsas ziazoast ¢ Past Indefiniteuzu Past
Continuous.
1. 1 (to go) to the cinema yesterday. 2. | (to go) to the cinema at four o'clock yesterday. 3. I (to
go) to the cinema when you met me. 4. | (to do) my homework the whole evening yesterday. 5. |
(to do) my homework when mother came home.
3amanue Ne 3.3a0amb 4 muna eonpoca.
1. 1 (ask) him about his holiday?
2. He (introduce) me to his friends?
3. We (discuss) many questions after work?
4. They (to be) going to sell milk in this shop?
3ananue Ne 4.1locmasumov npeodi. 8 60NPOCUMENbHYIO U OmMpuuame/ibble hopmol.
1He (be) a middle-aged man whose head (be) clear and whose heart (be) honest and simple. 2. The
scientists (research) our nature now. 3. Now I (forgive) you.
3aganne Ne 5.Hanuwume mpanckpunuyuu_ciredyrowux cioe: corrected, approval, inspection,
beauty, entail, special, requisite, capable, whole, human.
3ananue Ne 6.JIpouumame u nepesecmu aozauy mexcma «Architectural design of a building. »

3ananue Ne 7. Omeemumuv Ha 60npocol.

1. What does every element in a building have?

2. What is the main reason why architecture considers as a difficult art?

3. What must the designer have?

3ananue Ne 8.1lepesedume cnedyrwuiue sviparxcenusn (YCmHo):

KpOME 3TOTO0 HHIKKCHCP-APXUTCKTOP CBsA3dH, TCXHOJIOTUYCCKHUC ACIICKThI SILaHI/II}'I, PAa3JINIHBIC

CTPOUTCJIBHBIC KOIbI, BKJIFOYAA CBOIMCTBA U IIOBEJICHUE CTPOUTCIIbHBIX MATCPUAIIOB, IIpaBHJIa
JKM3HEHHOM 6C3OHaCHOCTI/I, aHaJlIn3 OKPY)KaIOH_[Cﬁ CpCabl U IMPOCKT



3aganme Ne 9.1l1epeckazmexcma. Advanced composite materials
3aganmne Ne 10.Pacckasicume ycmuyio memy




| ArTrecTannonnas padora (2 kype, 3cemecTp)
Bapuant No 2

3apanmne Ne 1. HanucaTh TpaHCKPHUIIIIUIO CIIOB.

They are: high electric and heat conductivity, high corrosion resistance, non-magnetic qualifies,
light weight and easiness to fabrication.

3apanme Ne 2. IlepeBemute crenyroniue BbIpaKEHHS. MeTamibl HMEIOT HECKOJIBKO
XapaKTCpPpUCTHUK, BBICOKAas IMPOBOJUMOCTL TOKa, BBICOKAasd IMPOBOJUMOCTL TCILIA, CHUJIBHOC
COIIPOTUBJICHHUEC KOPPO3UH, OTCYTCTBUC MAIrHECTUUCCKUX KAYCCTB, JIETKUH Bec.

Baganue Ne 3. ITocTaBHaH HPEAMSREAYSH BPESSIVE" ReActivéVoice.

1.Copper, aluminium and some other metals are referred to as non-ferrous metals.
2. All metals are divided into ferrous and non-ferrous metals.
3. Metals have some characteristics.

4. Metals play the main role in the hard industry.
3aganue Ne 4. BepHbl WM HEBEPHBI CIEAYIOIINE YTBEPKICHHUSL.

- Ferrous are metals and alloys the main component of which is not iron.
- Non-ferrous metals are extracted from minerals such as magnesium, carbonate and tin
oxides, chloride.
- The ferrous metals are iron, steel and their alloys.
3apanmue Ne S. 3aaTe yeTblpe TUIIA BOIIPOCA K TAHHBIM IIPEITI0KECHUSM.
1. In England the traffic keeps to the left.

2. The students had five examinations.
3. I will know the result in a day.

3ananue Ne 6. OTBeTUTH HA BONIPOCHI.
What is the oldest and best known metal?
What are zinc’s characteristics?
What colour of zinc do you know?
3apanme Ne 7.JloctaBbTe riaroiel, JaHHBIE B CKOOKaX, BO BpeMEHa TPYIII

PerfectunmuPerfectContinuous. IlepenwuiuTe u mepeBeIuTe MPEIIOKEHUS Ha PYCCKHIM S3BIK.

1. Iseethesnow (stop).

2. His wife was not in. She (go) out a half an hour before.

3. I suppose I (read) the book by that time.

4. Tell me what you (do) in my absence.

3apganme Ne 8. Ilepenuiunte M nepeBeauTe MPEMAJIOKEHUS HA PYCCKUU s3bIK. Beimummre u3
Ka)KJIOTO IJIaroJi — cKkazyeMoe U ONpeAenuTe ero BuAoBpeMeHHyo (popmy. Hanummre dopmy
PIH(bHHHTHBa rjaroJia.

1. We stayed in the garden for a long time.

2. She had finished packing by three o’clock.

3. Public opinion is changing.

4. | shall come along as often as possible.

5. Jerry has been discussing it with her this evening.

6. He will be asking me the same question tomorrow.

3amanue Ne 9. [Tpounrats u mepeBectn abd3ar Texcra «Non-ferrousmetalsy.

3amanue Ne 10. Pacckazare ycTHyO Temy Sparetime.

| ATTecranmonnas padora (2 kype, 3cemectp)
BapuanTt Ne 3

3amanue Ne 1. Harucats Tpanckpummio cios.Ferrous are metals and alloys the main
component of which is not iron.



- Non-ferrous metals are extracted from minerals such as magnesium, carbonate and tin
oxides, chloride.
- The ferrous metals are iron, steel and their alloys.
3aganue Ne 2. [lepeBenuTe creayrore BeIPAXKEHUS: BTOPOU CIUIaB- OpOH3a, CIUIaB MEIH U
0JIOBa, METAJlJI, KOTOPBIH HE TOJBEpPracTcsi KOPPO3WHU, OJIOBO — CEPEeOPHUCTBIM MeETall,
MPOAYKThI IIUTAHUSA, JJI IPOAYKTOBBIX KOHTEHHEPOB.

3aganme Ne 3. [TocraBuTh npemiokenus B Passive u B ActiveVoice.

.1. Such combination included metals lead, zinc.

2. Bronze contains 20% tin and 80% copper.
3. It was mentioned Zirﬁo.alacoeauue spemen. KoceeHHast peub 14

4. Copra-nickel is used for the present “silver” coins.
3aganue Ne 4. BepHbl WM HEBEPHBI CIAEAYIOIINE YTBEPKICHHUSL.

Today copper and iron have taken its place.

Now lead is a very expensive metal.But lead is still used for roofing and for making waste pipes
and sink traps because it is easily bent into shape, storage battery

3apanme Ne S. 3aaTe yeTblpe TUIIA BOIIPOCA K TAHHBIM IIPEII0KEHUSM.

1. A year ago she had long fair hair.

2. Buckingham Palace has a police station, two post offices, a hospital, a bar, two sports clubs, a
disco, a cinema and a swimming pool.

3. Inthe nearest future London will have a population of nearly 10 million people.

3aganme Ne 6. OtBeTrTh Ha Bompockl. FOr what lead is used?
- What metal can you see mostly in our life?
- What copper alloys do you know?
- What are specific characteristics of copper?
3aganme Ne 7. IlocraBbTe TIIaroibl, JaHHbIE B CKOOKax, BO BpemeHa rpymn Perfectunn
PerfectContinuous. Ilepenuinre u epeBeUTe IPEAI0KEHHS HA PYCCKUHN S3BIK.
1. Some time ago Jill’s hair was short but now it is long. She (grow) it again.
2. Tomorrow the terrorists (hold) the hostages for three days.
3. We were late for the station. The train (start) two minutes before we came.
4. Are you still watching television? You (watch) it since | left for work in the morning.
3ananue Ne 8. [lepenumure U nepeBeAUTE MNPEUIOKEHUS HA PYCCKUM S3bIK. BpInuiure u3
KaKJIOTO IJ1aroJ — ckazyeMoe ¥ OINPEICINTE ero BUIoBpeMeHHy (opmy. Hanummre hopmy
I/IH(i)PIHPITI/IB& rjaroJia.
1. The situation calls for immediate actions.
2. This is the third time Bill has phoned his friend this evening.
3. Parliament resumed the emergency debate last Friday.
4. The introduction of new technologies will promote economic development.
5. | had never seen Mr. Johnson so sad before our last meeting.
6. The population of the world is rising very fast.
3amanue Ne 9. [Tpountath u mepeBectr ab3ar| Texcra « Toolsfrommetaly.
3apanue Ne 10. Pacckaszats yctHyro Temy Prominentpeople.

| ArTecranmonnas padora (2 kype, 3cemectp)
Bapuant Ne 4

3aganme Ne 1. Hanucarte Tpanckpumnimio cioB. The second is bronze. Bronze is an alloy of copper
and tin. Tin is a silvery metal which is not corroded by air. Tin plate is suitable for cans in which
acid fruit and other food-stuffs are packed because tin is not attacked by weak acids.

3aganue Ne 2. [lepeBeure cienyromme BIpaKEHUA: BPEIHBIN , IOpa paccKasarsb,

JJ11 OKOH U I[Bepeﬁ, OYCHb IlOpOl“OfI MaTepurajl, CCpHbIC KUCJIOTBI, OT paJHOAKTHBHBIX BCIICCTB.



3aganme Ne 3. [locraBuTh npemioxenus B Passive u ActiveVoice.
.1. We want to tell some words about lead.

2. Lead melts at 327°C.

3. Zinc has been used for roofing recently.

4. Tin is being used for making cans.

3ananune Ne 4. BepHbl Wi HEBEPHBI CJICIYIONINE YTBEPIKICHUS.

Lead is still used for roofing and for making waste pipes and sink traps.

It is easily bent into shape, storage battery (accumulator) plates, cable sheaths, storage tanks.
It is used for lead shot,sQldgh.sereansie step-narmiylradiatign from radioactive substances.
3aganue Ne 5. 3ajarh yeTbIpe THUIIA BOIPOCA K JAHHBIM MPEII0KEHUSM.

1. They have got a nice cat.

2. We had a large lunch yesterday.

3. It will probably rain soon.

3aganue Ne 6.0TBETUTH Ha BOIPOCHI.

1. For what lead is used?

2. For what zinc is used?

3 .For what copper is used?

3aganme Ne 7. [locraBbTe T1arosibl, JaHHbIC B CKOOKaX, BO BpemeHa rpymnn Perfectunu Perfect

Continuous. IlepeBenure MpeIOKEHNS HA PYCCKUH SI3BIK.
1. George smokes. He (smoke) for five years.

2. They already (paint) the walls in their flat.

3. The builder says he (finish) the roof by next week.

4. When | got to the car park I realised that I (lose) my keys.

3ananue Ne 8. [lepenumure u nepeBeAUTE MPENIOKEHUS HA PYCCKUM S3BIK. BeImumure u3
KaXKJIOTO IJ1aroJi — cKkazyemMoe U OINpeenuTe ero BuaoBpeMeHHyto ¢Gopmy. Hanumure popmy
MH(UHUTUBA TTIAroia.

1. It’s raining again. Take your umbrella.

2. My mother always forgets my birthday.

3. I am sure Andrew will come to see us this evening.
4. | knew that he was waiting for somebody.

5. As soon as she came in | knew | had seen her before.
6. It has been snowing since Tuesday.

3aganue Ne 9 [TpounTats 1 nepeBectH ad3ar Tekcra. «Ferrousmetalsy.

3aganme Ne 10. Pacckazats ycTHyIO TEMy Sport.

KonTtponsHas padota Ne 31151 3a04HUKOB
1) PackpoiiTe ckOOKH, ynoTpeOsis r1aroisl B OJJHOM U3 CICIYIOMINUX BpeMeH: Present
Continuous, Present Indefinite, Past Indefinite, Future Indefinite.



1. My friend (to go) to the library every Wednesday. 2. He (not to go) to the country yesterday.
3. We (to go) to the south next summer. 4. Who usually (to do) his homework in this room? This
student

(to do) .5. Who (to do) his homework there now?

2) Packpoiite ckOOKH, YIIOTpeOIIsis TJIarojibl B OJHOM M3 CICAYIOIUX BpeMeH: Present
Indefinite, Present Perfect, Past Continuous, Past Indefinite

1. She just (to go) out. 2. She (to leave) the room a moment ago. 3. The morning was cold and

rainy, but since ten o’cloek thewisather. (o ghapge).and nowsihe sun is shining brightly. 4. His
mother (to make) supper in the kitchen when | (to come).

3) IlepeBenute Ha aHMIMICKKI S3BIK OOpalllasi BAHUMAHUE Ha YIIOTpeOIeHUe
obopora (there is, there are).

1.B Hamem ropojie MHOTO IIKOJI U TIATh UHCTUTYTOB. 2. B 1IeHTpe ropoia HaxoauTes teatp. 3.
Tearp nHaxoautcs B ueHTpe Mockssl. 4. Omnbka B naToM npeiokeHud. 5. B nsatom
MpeI0KEHNH eCcTh OINOKa.

4) BcraBbTe SOMe wiuany .
1. I don’t think we’ve got ... time left. 2. Please take ... magazine you like. 3. Ihaven’tgot ...
questions.

5) TlocraBbTe ClemyrOINE MPEITI0KEHHS B OTPUIIATEIBLHYIO M BOITPOCUTEIBHYIO (DOPMBI.
1. He translated very many letters into English.

2. The teacher gave us a lot of homework.

3.We have already solved the problem.

4.The boy has seen a new film.

6). [lepeBenuTe HAa aHTTIMHCKUIN S3BIK, YIOTPEOIIAs MOAANBHBIE [JIaroibl Can, Must min ux
SKBHUBAJICHTHI.

1.51 ymero TOBOPHUTH MO-aHTIIMHACKH. 2.BbI HE JOHKHBI ONa3IbIBaTh. 3. DTOT PeOCHOK JI0JDKEH
MIPOBOJIUTH OOJIBIIIE BPEMEHH Ha CBEXKEM Bo3ayxe. 4. B mpoiwiom roay s He ymen miaBath. 5. S
JIyMaro, OHa HE CMOXET ClIenaTh 3Ty padoTy. 6. 3aBTpa s Oyay cBOOOJIEH U CMOTY ITOMOYb Tebe.
7). Bcmassme much, many, little, few.

1. Students don’t usually have money. 2. Do you need copies. 3. He drank
water and felt much better. 4. Hurry up! We have very time. 5. We spent days in the
country. 6. Hegave examples.

8. Jlauume onpedenenue ciedyrouiux ciog.
will increase, must, these, the, from.

9. aiime cunonumul ciedyouiux cjos.
quantity, possible, broadly, advance.

1011epeseoume caedyrouiue npeodioxcenus
faster, better, increase

Kpurtepun onenkn

Pecnamenmom BPC I'THTY npedycmompeno 20 6annos 3a ammecmayuro.



KourponpHast pabora cocroutr wu3 10 3amaHuid, 3a KaXJI0o€ TMPABUIBHO
BBITIOJTHEHHOE 33JIJaHuE, COOTBETCTBYIOIIEE STANOHY, CTYICHT Noytydaet 2 6aiia. st ycrneurHoro
HaNKMCaHUs MPOBEPOYHOI paboThl HeoOxoauMo HabpaTh 20 6amioB

1 6ann—3ananus BBITIOTHEHBI MPABUIILHO YaCTUYHO.

2 0any—3a/aHusl BBIMOJHEHBl TMPABHIBHO, CO 3HAaHUEM TIPaMMaTHUYECKHX SIBIICHHUM,
M3y4aeMoTO s3bIKa.

3 cemecTp
| — pyGe:knas arrecrauus
TekeT (uTeHUE, IEPEBOJI, IEPECKA3).
CoznacoeaHue spemeH. KocgeHHas peub 17
I'pamMmaTuka: Bech IPOMICHHBIA MaTepUal.
Ycerubie Tembl: MInstitute.Moscow. RussianFederation. London. Great Britain.
MyNativeCity.Seasons.
3apanus:
PaboTa c TekcTom, BKITIOUasi YTEHUE, IEPEBO/I, TIEpECKa3s.
Bomnpocsr k Tekery.
KomMeHnTHpoBaHue rpaMmmaTuieckoro marepuaia (padota mo kaprodykam): Present Indefinite,
Present Continuous, Past Indefinite, Past Continuous, Future Indefinite, Future Continuous,
Present Perfect, Modal verbs.
Coo011eHus Mo 3aJaHHBIM YCTHBIM TEMaM.
Il — pyOe:xnas arrecTanus
2 AtrecrauuonHasi padora ( 2 kypc, 3 cemecrtp)
Bapuant Ne 1
3ananue Ne 1.Hanucamov mpanckpunyuio cjioes.
Sheet, realize, support, considering, strength, called, compressive, tensile.
3ananue Ne 2. Ilepesedume cnedyrouiue svlpalcenus. Y TOMUHATH CTPOUTEIbHbIE
MaTepuasbl, B IEPBOM Cilydae, UCIOJIb30BaTh B 2-X OCHOBHBIX CIIOCO0aX, BaYKHO MOHSTH,
KOMIIOHEHTHI CBA3BIBAIOTCS, IEPBBIM THUI I€TAETCS, B TO )K€ caMoe BpeMs. 3axanue Ne
3.1lepesedume Ha an2iuiiCKul A3blK
HX HaxoAsT — uX HAIUIM — UX HAWITYT.
Ero npormiatoT — ero npocTuiiu — ero mpocTsT.

E& nmyt — e€ nuckanu — e€ OyayT HCKaTh.

Mmue npeaiararoT — MHE IMPEAJI0KUIN — MHE ITPEAJIONKAT.

Hac BCTPCYAKOT — HAC BCTPECTHUIIN — HAC BCTPECTAT.

Bam paror — BaM J1anu — BaM JanayT.

3ananue Ne 4.1locmasums ¢ Passive.

1. Einstein presented his theory of relativity in 1905.

2. We measure volume in cubic centimeters.

3. They will equip the laboratory with modern devices next week.
4. We were conducting this experiment before you came.

5. He had completed all necessary measurements by 3 o’ clock.

3apanmne Ne 5.3adamb 4 muna éonpoca.

1. It rains a lot in autumn.

2. | have written several letters to my friends this week
3. The interesting articles are being translated.

4. | have been waited for him recently.

3ananue Ne 6. Omeemume na eonpocwt.1. What is a modern technology? 2. What materials’
forms are very important in all masonry structure? 3. What factors must the civil engineer
consider? 4. What can you tell something about the most accurate method of measuring
proportions?




3ananue Ne 7. dxzamenauuonnoe 3adanue. Complexobject
3amanue Ne 8. Ilepedaiime ciedyiouiue npeodiodceiust 8 KOCGeHHOU peuu.
1. "Do you know where the Browns live?" we asked a passerby. 2. "There are a lot of trains to my

station on Sunday," said Andrew to us. "You will have no problems getting to my country place."
3. "Do you often meet my sister at the library?" he asked me. 4. "Will the teacher return our
exercise books today?" asked Nick.

3aoanue Ne 9. IIpouumams u nepesecmu_adzauy mexcma. Ilepeckaz mexcma.

3amanue N 10. Pacckazamop ycmuyio memy.

2 ATTecTauHOHHAs PROOTA (2 KVNC, 3 COMECTD) o o 18

Bapuant Ne 2
3aganue Ne 1.Hanucams mpanckpunuuro croe.Structural, third, lighter, rigit, faster, timber,
fixed, because, concrete, technology, physical, measure.
3apanue Ne 2. 1lepesedume cnedyrouiue gvipadxcenusi. O4eHb BRXKHO JUIS JTFOOOTO
MIPOCKTHPOBIIHUKA, BEIOUPATH M MMPUCTIOCAOINBATH, BOT IOATOMY HEKOTOPBIC MaTepPHAIIBI,
MHOTHE ()aKTOPHI JIOJDKHBI paCCMAaTPUBATHCS WHIKEHEPAMH TPAXKIAHCKOTO CTPOUTEIBCTBA, C
IEJbI0 YKPETUICHHUS, U3BECTh, THIIC, IIEMEHT.
3apanne Ne 3.Ilepesedume Ha anziuiicKuii a3blK.

MHe paccka3bpIBalOT — MHE PAacCKa3ajid — MHE PACCKaXYyT.
EMy moka3pIBaroOT — eMy MoKaszalid — €My MOKaKyT

Hac cnpammBarot —Hac cripocuiii — Hac CIpOCST.

WM oTBEYarOT — UM OTBETHIIM — UM OTBETSIT.

E€ ocTaBnstoT — € ocTaBUIIM — €€ OCTaBSIT.

Bac 3a0piBatoT — Bac 3a0butH — Bac 3a0yayT.

3aganue Ne 4.ITocmasums ¢ Passive.

1. They make a very good wine in Spain.

2. We turn on the light when it is dark.

3. They are building a bridge over the river.

4. By 6 0’ clock they will have finished the work.

5. We were analyzing the results of their research from 4 to 6 0’ clock yesterday.

3aganne Ne 5.3a0ams 4 muna eonpoca.

1. The situation calls for immediate actions.

2. This is the third time Bill has phoned his friend this evening.
3. | had never seen Mr. Johnson so sad before our last meeting.
4. The population of the world is rising very fast.

3ananue Ne 6. OrBeTuth Ha Bonpocskl. 1.What kindof material is the most widely used for the
purpose of binding together masonry units such as a stone and a brick? 2. What material is also
known to be the most important component of concrete? 3. What kind of material may be
considered an artificial conglomerate of crushed stone? 4. What can you tell about an important
class of cement?

3amanue Ne 7. 9k3. 3a0anue. Cmenenu cpagnenus npuiaz.
3amanue Ne 8.Ilepeoaiime npediodcenus 6 KOC6EHHOU peydu.




1. "My nephew is a very capable young man," said the woman. "He has just graduated from
college, but he is already a very skilful specialist.” 2. "Sit still and don't move your head," said the
doctor to me. 3. "l want to know how your cousin likes working at this hospital,” said Vera to
Helen. 4. "Don't forget to bring your exercise books tomorrow," the teacher said to us. "
3aoanue Ne 9. IIpouumams u nepesecmu_adzauy mexcma. Ilepeckaz mexcma.

3aoanue No_10. Pacckazamo ycmuyio memy.

2 ArTtecTannoHHas padora ( 2 Kypc, 3cemecTp)

BapuanTt Ne 3

3ananue Ne 1. Hanucamndanpanergnentumiocansesigner, availability, properties, among,
since, disadvantages, quality, hardening, purpose, particular.
3aganue Ne 2.1lepesedume cnedyrouiue svipaxycenus. ITpakTuuecky Bce MaTepUabl UMEIOT
JOCTOMHCTBA U HEAOCTATKU, 3THU (1)aKTOpI>I BKJIIOYAKOT: JOCTYITHOCTH, CTOUMOCTD, (1)I/ISI/III€CKI/I€
CBOIiCcTBa MaTCpuaioB, IIMPOKO UCIOJIB3YIOTCA B CTPOUTCIILCTBE, MacIITaObI JUIA TaKHUX ueneﬁ.
3ananue Ne 3.11lepegedume na an2nuiicKuil A3blK.

Nx BUIOAT — UX BUJICIIN — UX YBUIAT.

Ero cmymaror — ero ciymanu — ero OyayT CiIyIiaTh.
E€ ocTaBnsror — e€ ocTaBHIM — €€ OCTaBAT.

Hac 3amumaroT — Hac 3alIuIaim — Hac 3alluTsT.
MHe pazpemaroT — MHE pa3pelniin — MHE pa3peliar.
WM nokynaroT — UM KyIUJIU — UM KYTIAT.

3aoanue No 4.Ilocmasumsb 6 Passive.

1. The group spoke to the headmistress yesterday.

2. The young mothers looked after her babies with great care

3. They sent for Jim and told him to prepare a report on that subject.
4. The lecturer is making a report.

5. The students translated this text last lesson.

3amanue Ne 5.3a0amb 4 muna eonpoca.
1. I will be flying over the Atlantic Ocean at 12 o’clock tomorrow.
2. Parliament resumed the emergency debate last Friday.
3. The introduction of new technologies will promote economic development
4. The academic year was divided into two terms

3ananue Ne 6.0meemums na ¢onpocwt. 1. \What materials are mostly used in Russia? 2.
What can you tell about building technology in Russia? 3. Can you tell about the main

characteristics of concrete? 4. What are the chief principles of plastics classification?
3aganne Ne 7.9k3. 3adanue. Inazoawt 10 be u to have .

3ananue Ne 81lepeoaiime npednorcenus ¢ KOCGEHHOU peull.

1. "How can | get to the circus?" asked the girl. "Take tram number five," said the man. 2. "l am
very sorry, Kate," said Mike, "I have forgotten to bring your dictionary.” 3. "When does your

mother go shopping?" asked the neighbour
4. "Do you know where the Browns live?" we asked a passerby.

3aoanue Ne 9. Ilpouumams u nepesecmu avzauy mexkcma. Ilepeckaz mexcma.




3aoanue Ne 10. Pacckazamb ycmuyro memy

2 AtrecranmoHHas padora ( 2 kypc, 3 cemecTp)
Bapuant Ne 4
3apanme Ne 1.Hanucamo _mpanckpunuuro cnoe.Such, increasing, variety, high, coloured,
extremely, furnace, chemical, uniform, crushed, conglomerate, proportion, weigh.

3ananme Ne 2.1lepesedume ciedyrouiue evlpaxcenus: TakuM 00pa3om, IEMEHT SIBJISIETCS] CAMbIM

BAYKHBIM KOMIIOHEHTOM, I10/I00HBIN HENUTpaIbHBI MaTEpHaj ¢ paCTBOPOM, OUEHb BaXKHO 3HATh O

o Coznacesarue epemer. KoceerHas ﬁeub +20
MIPOIOPLHUAX, CAMbII TOYHBIM METOL U3MEPEHUS NPOTIOPLUiL, TpeOyeMOoe KOIHUYECTBO.

3ananue Ne 3./lepesedoume na an2nuiicKuil A3blK.
Meust moCBUIAIOT — MEHSA ITOCJIAJIM — MEHS ITOIIIIOT.
EMy nomorarot — eMy NOMOIJIA — €eMy ITOMOTYT.
Ham COBCTYIOT — HaM COBCTOBAJIM — HaM IIOCOBCTYIOT.
WM numryt - UM nucany — UM HaIuiIyT.
Hac 30BYT — HAC IMO3BaJIM — HAC IMMO30BYT.
Ei1 oTBeuaroT — eit oTBe4anu — e OTBETHAT.
3aganue Ne 4. ITocmasump ¢ Passive.
1. Our specialists have worked out a new experimental flexible line.
2. Scientists discovered an interesting phenomenon in the field of aerodynamic effects last year.
3. Scientists and engineers are developing a lot of new types of electronic and cybernetic
devices.
4. Everybody understands prospects of the usage of solar energy.
5. Outer factors will not influence the operation of conveyor.
3ananue Ne 5.3a0amb uembipe muna 60npoca K OaHHbIM RPEOIOHCCHUAM.
.1. We want to tell some words about lead.
2. Lead melts at 327°C.
3. Zinc has been used for roofing recently.
4. Tin is being used for making cans.
3aganune Ne 6.0Omeemumsv_na_sonpocwt. 1.\What factors do influence mass production of
prefabricated large-side concrete structural elements? 2. What are new tendencies in the choice of
building materials? 3. What are the advantages of reinforced concrete? 4. Which material can be
used to the best advantage for a particular part of the building?
3ananue Ne 7. k3. 3a0anue. Cmpyxkmypa thereis/ are.

3ananue Ne 8.1lepedaiime npednoxycenun 6 koceennou peuu.l. "There are a lot of trains
to my station on Sunday,"” said Andrew to us. 2. "Do you often meet my sister at the
library?" he asked me. 3. "Will the teacher return our exercise books today?" asked Nick.
4. "My nephew is a very capable young man," said the woman. "He has just graduated
from college, but he is already a very skilful specialist."”

3aoanue Ne 9. IIpouumams u nepesecmu_aozay mexcma. Ilepeckasz mexcma.

3aoanue Ne 10. Pacckazamb ycmuyro memy




TekeT (uTeHUE, IEPEBOJI, IEPECKA3).
Bonpocsl
K 3a4eTy Mo AUCHHUILIMHE «AHTITHIACKUN S3BIK»
U1t cTyneHToB 1-ro kypca (ODO, 3®0)
1 cemecTp
1. Grammar
MectoumMenus (JIMYHbIE, YKa3aTeIbHbIE, IPUTSIKATEIIBHBIE).
CymiectBuTenbHOE (MHOXXECTBEHHOE YHCIIO)
UucnutenbHoe (KOJTMYECTBEHHOE U TTOPSIIKOBOE; IPOOH )
Turnbsl BOPOCOB.
Oo6opor thereis / are.
Crernenn cpaBHEMASCRstHaERrastukreon #apdsusn 21
Present Continuous Tense.
Present IndefiniteTense.

NGk wWNE

2. YCTHBIE TEMBI
. “My visit card”.
. “Talking about my family”.
. “Talking about my friend”.
. “Talking about my house”.
. “My working day”.

N A W N —

2 cemecTp
1. Grammar

Past Indefinite Tense.

Past Continuous Tense.

Future Indefinite Tense.

Future Continuous Tense.

PresentPerfectTense.

Modal verbs (can, may, must, need, ought u ux SKBHBaJEHTHI

SN E

3. YcrHbIE TEMBI
l. London
2. Great Britain
3. Moscow
4. Russian Federation
5.My native city

Kpurtepun onenkn
Pecnamenmom BPC I'THTY npedycmompeno 20 6annos 3a 3auem
Ha 3a4€r BBIHOCATCS JEKCHYECKHE U TpaMMaTUYeCKHe TEMBbI, W3y4YeHHbIE B pamkax 1-2

CCMCCTPOB. Ka)KI[OMy CTYACHTY HCO6XOI[I/IMO JaTb OTBET Ha TCOpeTI/I‘{CCKI/Iﬁ BOIIPOC,
Kacaromuiics 3HaHUS npaBuji, U TICPEBECTU TCKCT HpO(beCCI/IOHaJ'IBHOI\/JI HaIpaBJICHHOCTH,
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BBINIOJIHUTH 3aJaHusi, JaHHble K Hemy. IIpu mnepeBoje TekcTa CTYACHTaM pa3peniaercs
M0JIb30BATHCS CIOBAPEM.

3auTeHo — TEOPETUYECKOE COACPIKaHNe yueOHOTO MaTeprana 0CBOSHO CTYICHTOM
B TIOJIHOM 00BeMe, 6e3 mpoOenoB, He0OXOMMbIC IPAKTHYECKHE HABBIKA B OCHOBHOM
C(bOpMI/IpOBaHI)I, OJHAKO OHH MOFYT 6I)ITI) HEJO0CTAaTOYHbIMHU, HCpCBOI{ TCKCTA U 3alaHUS K HeMy
BBITIOJIHEHBI, XOTA HeKOTOpBIe OTBCTHI MOFYT coaepmaTb JINIIb HC3HAYUTCIIBHBIC OI_HI/I6KI/I,
Ka4d€CTBO BBIITOJIHCHHUA OLICHCHO YU CIIOM 6aJIJIOB, 6JH/I3KI/IM K MaKCI/IMaJII)HOMy,

He 3aureHo - TeopeTuueckoe COJAECpKAHME Marepuaja HE OCBOCHO, HEOO0XOIUMbIE
MIPaKTUYECKUE HAaBBIKM pabOThl C TEKCTOM HE C(HOPMUPOBAHBI, OOJBIIMHCTBO 3aJlaHUNl HE

BBITIOJIHEHO, J'II/I6O Ka4yeCTBO UX BBIIIOJTHCHUA OYEHb HU3KOC,
Coenacosarue epemeH. KoceeHHas peub 22

3 cemecTp
Bonpocsl
K 3K3aMeHY 10 IMCUUIIMHE KAHIIMACKHUH A3BIK»
IS CTYIeHTOB 2-10 Kypca (OPO, 390)
1. Revisionofstudiedgrammar material

Bomnpocsl k 3k3ameny:

I. I'pammaTuka: (mpaBuJa, ynpaskHeHue)
YwucauTeabHbIE,
I'naronsito be, to have.
MecTonMeHUs
CymiecTBUTENBHOE.
Turmbl BompocoB (00IIHi, albTepHATUBHBIHN, CIICIIUAIBHBIA U Pa3IeIUTEIIbHBIN ).
Crpykrypathere is (are);
HpnnaraT enpHoe. CTereHu CpaBHCHHA MpUIaraTCibHbIX U Hapeqnﬁ.
MopanbHbIe TJIaroJisl (Can, may, must, need, Ought 1 UX SKBUBAJICHTHI).
O6opoT tobegoingto

. PresentIndefiniteTense

. PastIndefiniteTense

. FuturelndefiniteTense

. Present Continuous Tense

. Past Continuous Tense

. Future Continuous Tense

. Present Perfect Tense

. Past Perfect Tense

. Future Perfect Tense

. Present Perfect Continuous Tense

. Past Perfect Continuous Tense

. Future Perfect Continuous Tense

. Passive voice (all verb tenses)

. Infinitive. Gerund.

. Participle I. Participle I1.

. Direct and indirect speech

. Sequence of tenses

. Conditional sentences.

. Types of subordinate clauses

BoOooo~Nooa~wdE

NNNNNNNNNNNNNRPRPRRRRRRE R
POV ONRERWNRPOOO~NOUNAWNERO
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Il.TexcTbl MO CIENUAJBLHOCTH: YATATh, IEPEBOJAUTH U IEPECKA3BIBATH
I11.YcTHBIE TEMBI.

buiers! k 5K3amMeHy
The Grozny State Oil Technology University
named after acad. M.D. Millionshikov
Card No 1
1. Text: read, translate and retell
2. Grammar: The Present Perfect Tense (Active)
3. Topic: Russia
Instructor............... eveeeeer e iieeeeeeeveeeee e . KN AL Akaeva

Head Oé(g;@u;eanue gpemer. KocgeHHast peub 23 Tl .Serganova

Kpurtepuu ouenku

81- 100 OTau4HO- «5» - TEOPETUUYECKOE COJICpPKaHWE MaTephalia OCBOCHO TOJHOCTHIO, 0e3
po0eIoB, HEOOXOIUMBIE MPAKTUICCKUE HABBIKA PA0OTHI C OCBOCHHBIM MaTEPHAIIOM B OCHOBHOM
c(hOpMHPOBaHKI, BCE MPEAYCMOTPEHHBIC TIPOTPaMMOi 00yJIeHHs yaeOHbIC 3aaHHsI BBITIOJTHEHEI,
KaueCTBO BBIITOJIHCHUS OOJIBIIMHCTBA W3 HHUX OIICHCHO YHCIOM OajuioB, OJU3KHM K
MaKCHMAaJIbHOMY.

61- Xopomio-«4» - TeopeTHIeCcKoe CoIepKaHne MaTepraia 0OCBOSHO MMOJTHOCTHIO, 0e3 MpoOeIioB,
HEKOTOpbIC TPAKTUYCCKUE HABBIKM pabOTBI C OCBOCHHBIM MaTepHaioM C(HOPMUPOBAHBI
HEJ0CTATOYHO, BCE MPEIyCMOTPECHHBIC MPOrpaMMOi oOydeHUsT yaeOHbIC 3aJaHWs BBITIOJTHEHBI,
Ka4eCTBO BBIITOJIHEHUS HA OJJHOTO M3 HUX HE OIIEHEHO MUHIUMAJILHBIM YHCIIOM 0aJlIOB, HEKOTOPHIE
BU/IbI 33JJaHUH BBITIOJHEHBI C OLTHOKaMHU.

41 -Y70BJETBOPUTEIBHO-«3» - TEOPETHUECKOE COJACPKaHUE MaTephajia OCBOCHO

YaCTUYHO, HO MPOOENbI HE HOCAT CYIIECTBEHHOTO XapakTepa, HEOOXOIUMBbIE NMPaKTUYCCKUE
HaBBIKM pPAa0OTBI C OCBOCHHBIM MAaTEpHAIOM B OCHOBHOM C(HOPMHUpPOBAHBI, OOJBIIUHCTBO
MPEIYCMOTPEHHBIX MPOrpaMMON OOydeHHs Y4eOHBIX 3aJaHUN BBITIOJIHEHO, HEKOTOPHIC W3
BBITIOJTHEHHBIX 3aJIJaHHI, COACPIKAT OIITHOKH.
HeynoBieTBOpUTEIBbHO- «2» - TEOPETHYECKOE COJCP)KAHHE Marepuansa OCBOCHO YaCTHYHO,
HEOOXOJMMBbIC  TPAKTUYECKHUE HABBIKK  PabOTBI HE  CHOPMHPOBAHBL,  OOJBIIUHCTBO
MPEyCMOTPEHHBIX MPOTPAMMO 00ydeHHsT YUeOHBIX 33JaHUi HE BBITIOJIHEHO, JTH00 Ka4eCTBO HX
BBITIOJTHEHUSI OIIGHEHO YHUCIIOM OayyioB, OJMM3KUM K MHHHUMAIBHOMY; TPU JIOTIOJIHUTEIHLHOU
CaMOCTOSITEIILHOW PadOTe HaJl MaTEPUATIOM Kypca BO3MOYKHO MOBBIIIICHUE KAYeCTBA BBITIOJTHCHUS
y4eOHBIX 3a/1aHUH.

YcTHBIE TEMBI
1 cemecTp
About myself

My name is Ann. My surname is Pavlova. I'm seventeen years old. | was born in 1996 in Pskov.
| live at 23 New Street. We live in a small flat on the second floor. My phone number is one four
seven two five three. | go to the university. | am a first year student. I like English very much. |
like reading. I think comics and detective novels are easier to read than real books, but | prefer
to read novels. On Saturdays | usually go out with my friends. We often go to the park or to the
cinema. | don't like to watch television. I like fresh air and exercise! | play tennis. I like tennis.
It's very good for arms and legs. Tennis is fun.My mother is a housewife. She is warm-hearted,
generous, optimistic and very lively. She has got long dark hair and green eyes. She isn't very
tall. My mother is very beautiful. She is an artistic type. She paints and draws very well.
Sometimes she does pottery and sculpture. She goes to art exhibitions as often as possible.My
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father is a bus driver. My father's name is Nick. He's got a good sense of humour. He's tall and
he's got fair hair and blue eyes. He's in his forties. He's very handsome. He likes photography
and his hobby is woodcraft. In summer he goes fishing. It's very relaxing.l've got one brother.
His name is Petya. He's seventeen. He is a student. He is kind and friendly. He is very musical.
He plays the guitar very well. He makes cassette recordings of friend's records. He listens to
music in the evenings and often goes to concerts at weekends. He is quite tall and likes to play
basketball. My brother looks very like my mother. I look more like my father. I've got my
father's eyes, but I've got my mother's personality.My father's mother and father, my
grandparents, live in the village. In spring they like to do some gardening, but their hobby is to
watch T.V. They are very kind. They like to give presents. | love them very much. We are all
great friends.

Questions:

1) What is your name?

2) Where and when were you born?
3) How old are you?

4) What do you do?

5) Are you a student?

6) Where do you live?

7) What is your address?

8) What's your phone number?

9) What colour hair have you got?
10) What colour eyes have you got?

Vocabulary:

artistic —xymoskecTBEHHBII
asoftenaspossible —rak yacto, KaKkBO3MOXKHO
beautiful —xpacuBas (keHIIHHA)
busdriver — BoauTens aBTOOyCA

calf — renenox

cat—xkomika

cassetterecording —3amnuch Ha Kaccety
clean —y6uparh, YUCTUTH

COMICS — KOMHMKCHI

novel — poman

My family

Every family where everyone is responsible for its comfort, success in work, health and
good spirits must be a strong unit. We ought not to forget that we are members of society and
family is the most important thing for each of us. The children whose parents take proper care
of them are very grateful to them either now or afterwards when they become grown-ups.

As for my family, it is not large. There are four of us: a father, a mother, a brother and
me. We love each other and try to help each other. We are very anxious when any of us is
unhappy in some way.

My father is 38. He is a doctor. He works at a hospital. He treats people and gives them health
and advice. | know he is respected by his patients.
My mother is 35. Her work at a factory is hard, but she likes it very much.
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My brother is younger than me. He is 10 years old. He is a schoolboy. He is a good tennis
player. | have seen him playing tennis several times. He likes me to come to the stadium and
see him playing tennis. My father and mother sometimes go there too.
Certainly my mother is the housekeeper in our family. She is a very good cook. She knows
what is necessary for our family. She goes shopping and cooks very nice and tasty things. All of
us try to help her whenever we can. Dad often goes to the market. | go to the dairy and my
brother goes to the baker's.

Our grandparents do not live with us. They come to see us and we call them very often.
We usually get together on our family holidays (mostly birthdays) on New Year's Eve or other
festivals. Our family members love each other.
Those who come to us say that our family is very nice.

Questions:

1) Do you know all of your aunts and uncles? How many of them have you met? Which ones
are older or younger than your father or mother?

2) Do you know all of your cousins? How many of them have you seen? Who are the new
ones? When did you last see them? When will you get a chance to see all these relatives again?
Your Dad's and Mum's Job

3) Where does your father work?

Does he work in a factory?

In an office?

On a farm?

In a garage?

Does your Mum work at home?

4) How does your Dad get to work?

Does he go by bus? By train?

By car? (in a car pool)? Does he walk to work?

5) Does he work full-time or part-time?

6) How many hours a week does he work?

7) Does he ever work overtime?

8) Does he work days or nights?

9) Does he like his job?

10) How long has he been working there?

Vocabulary:

afterwards — nortowm, mmosxe

anxious — 03a004YeHHBII

babysitter — npuxozsias HIHs, OCTAIOIIANACS C JETHMU 3a ILIATY
bake —1ieun, BbIIIEKATH

baker —rmekapp, OyI0YHUK

baker's — GymnouHast

carpool —aBTOMOOMITE, HA KOTOPOM

B3POCJIBIC IO OUCPCAN BO3AT B IKOJY HCCKOJIBKO ):[eTeﬁ

certainly — koHeuHO

comfort —yno06cTBO, MOKO#

My Friend

| have a lot of friends. Most of them are my former schoolmates. But my bosom friend is
Lena. She is 16. Lena isn't very tall, but she is pretty in her own way. She has red curly hair and
a turn-up nose. Lena wears spectacles and when spring comes there are plenty of freckles on her
cheeks, forehead and nose. But all that doesn't make her plain or ugly. I like Lena because she is
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well-bred, jolly and kind. She does well at school though she has an unbreakable rule: never to
study at night no matter how many written reviews are coming in the morning.

She is also fond of reading plain books, and Lena sometimes thinks that one book isn't
enough to read, she has two or three books going at once. My friend has a lot of books at home,
and she buys them wherever she goes. She says that the books are of great help any time and
they always must be at her hand. Her idea is that it's much easier to have a library of her own
comprising lots of books than to try keeping everything in her head.

Lena goes in for sports and she is a member of our school basket-ball team. She is terribly quick
and strong. It's a pleasure to watch her playing basket-ball: while others are hopping about in the
air she always gets under their feet and grabs the ball.

| don't like people who are bored at everything and who never make the slightest effort
to be pleasant. That's whymy friend is Lena, the most amusing person in the world. She thinks
everything is funny — even flunking an exam. Lena is a sunny soul by nature and always takes
the slightest excuse to be amused. My friend has an imagination and her own style. Usually she
writes nice compositions and once even won short-story contest that our school wallpaper
holdsevery year.
Lena and me are good friends. We help each other a lot and try not to quarrel. But when
sometimes it comes to quarreling we try to make it up at once.

Questions:

1. How old is Lena?2. Does she wear spectacles? 3. Describe her appearance. 4. Does she do
well at school? 5. What unbreakable rule has she?6. What books is she fond of reading?7. Does
Lena go in for sports? .. Is she a member of the school basket-ball team?8. Why is it a pleasure to
watch her playing basket-ball?9. Is Lena a sunny soul by nature? What makes you think so?10.
Has she an imagination? Prove it.

Vocabulary:

formerschool-mates — ObiBIIIKE MIKOIBHBIE APY3bs
bosomfriend — 3akaapranbIil APYT

to be pretty in one's own way — GbITh II0-CBOEMY KPaCHBBIM
burn-up — xypHOCHIi

freckles — Becuymku

forehead — 1106

plain — mekpacussIii

to do well at school — xoporio y4uthcst B 1mkose

to be fond of — m06uTE, HpaBUTCS

plain books — xymoskecTBEHHBIEC KHUTH

to be of great help — ObITh OYCHB MOJIE3HBIM, HY)KHBIM
to be at hand — ObiTs MO pyKO#

Our flat

When we speak about our flat we like to say "it is cosy", "it is comfortable". People must
have a very cosy and comfortable flat. It is the place where they live, rest and sleep. They create
a pleasant home with their own hands. Everyone in the family is responsible for its cleaning and
keeping it in order.
My family and | live in a two-room apartment in a block of flats of five floors. Our flat is on the
second floor. There is a bedroom, a living-room, a kitchen, a hall, and a bathroom in it. There is
a balcony too. There are a lot of flowers there from early spring to late autumn.
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My room is not large. There is a sofa, a writing-table and a chair, a wardrobe and a piano in the
room. My room faces the North. It is very light.

The living-room is large. There is a dining-table with four chairs, a cupboard, two armchairs, a
wall unit and a sofa. There is a T.V.-set, a tape-recorder and a record-player in the room. There
are also several book-shelves there. The floor is covered with a beautiful carpet. There are two
landscapes on the wall.

In the kitchen we have hot and cold running water, a gas stove; there is a table and chairs, a
cupboard and shelves. Our home is very nice and hospitable!

Questions:

1) Do you live in an apartment/ flat?

2) How many rooms are there in your apartment/ flat?

3) How many apartments/ flats are there in your building?

4) What floor do you live on?

5) Does your building have an elevator / lift?

6) Does your building have a laundry room?

7) How large is the kitchen?

8) Does it have fire escapes?

9) Does your building have balconies?

10) Does it have a recreation room? What do people do there?

Vocabulary:
on the second floor-tpeTwii sTax
living-room-o0r1iast kKomHata
Kitchen-kyxms
hall-mpuxosxas
dining-table- o6enenubIii cTOM
armchair- kpecio
writing-table- mucpMeHHBII CTOI
sofa- nuBan
landscape- neiizax
flower- uBerox
My working day

On my working days I usually wake up at 7 o'clock in the morning. The alarm-clock
rings and | get out of bed. I go to the bathroom. Then | do my morning exercises and get
dressed. My breakfast is on the table. Mother has already made it. She gets up earlier and cooks
breakfast. After it | leave for school. It takes me 10 minutes to get there. My classes start at hall
past eight. | usually have five or six lessons every day except Saturday and Sunday. By two
o'clock I'm free. I go home and have dinner. Usually my friend gives me a call and we go for a
walk. I like these walks, because we can chat about trifles and enjoy the weather. At these
moments | feel happy and come home in good spirits. | am ready to do my homework. | spend
about two hours on it. | know that about half an hour later my mother will come and I go to the
kitchen to make the meal for my parents. They like it. After work they feel tired and the table
on which their meal is ready makes them smile. I like such pleasant moments.
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Certainly | do some other house work: cleaning, washing up, ironing and so on. In order
to have a loving family, each person must do his part. We are friends and all decisions we make
together. (What to buy, where to rest, what friends to invite on this or that occasion.)

My school-mates often come to our place. They like my parents. Sometimes they stay
with us to have a cup of tea. We talk, watch TV and discuss some news.

In the evenings and mornings we spend some time in the open air walking our dog Spotty.

Questions

1) When do you usually wake up on a week-day?
2) Who cooks your breakfast?

3) What work do you do in your flat?

4) Do you take a cold shower in the morning?
5) How do you travel to school?

6) Is your school far from your house?

7) What do you have for breakfast as a rule?
8) How long does it take you to get to school?
9) When do you have a break for lunch?

10) When do you get home from school?

Vocabulary:
alarm-clock —OyauibHuK
bathroom — Bannas
certainly — koneuro
chat — Gonrats
clean —mpubupats
comfortable —yroTHbI#
COOK — roToBHTH
decision —perrenune
except —xkpome
feeltired — gyBcTBOBATH yCTAIOCTH
2 Cemectp
THE GROZNY STATE OIL INSTITUTE
by the academician M. D. Millionshikov

The Grozny State Oil Institute was founded in 1920 It's one of the oldest and leading educations
institutions in Russia Federation. Before the war Grozny High Institute awarded by the Order
of the Labour Red Banner of oil industry, named in the honour of academician M.D.Millionshikov.
It was founded in 1920 on the base of oil College and situated in the centre of Lenin region of
Grozny.
There were 9 faculties at the Qil Institute: the faculty of geological research, the faculty of oil trade,
the faculty of oil-mechanics, the faculty of electrification and automation of the industrial processes,
the building faculty. It had evening correspondence and preparatory departments.

During the war actions in Chechen Republic the main buildings of Oil Institute with all

scientific research laboratories were destroyed.
Nowadays the Grozny State Oil Institute is restoring. There are five faculties at our Institute: the
faculty of geological trade, the faculty of oil-mechanics, the faculty of automation and applied
informatic and the building faculty. It has correspondence and preparatory departments and post-
graduate course.
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Thereare ........ students on the day course and ...... ___athe correspondence course.
The academic year is divided into two terms: from September to January and from February to July.
The students take examinations and tests at the end of each term. They attend lectures and practical
hours and go through practical training at plants and other industrial enterprises and they get
practical knowledge and experience necessary for their diploma papers.
The teaching stuff contains morethan __ skilled tutors candidates and doctors of science, assistants
and professors.

A lot of students belong to students scientific groups. They take part in the research projects

which their departments conduct.
Postgraduates carry out research in different fields of science and engineering.
More than 18000 specialists graduated from this well-known Institute. They work in the country
and abroad, where the oil industry exists. Among the graduators, there are four Heroes of the Soviet
Union, five Heroes of Social Labour, more than 20 winners of the Lenin and State Premiums, more
than 20 have the Rank of the honoured workers of the RSFSR and autonomous republics, more than
20 professors, 10 heads of the managements and so on.

Answer the following questions:

1 .What specialists does our Institute train?

2. What is the student body?

3. What do these buildings house?

4. How many buildings does our Institute have?
5. Who teaches at the Institute?

6. What does our diploma mean?

7.Who helps students master professional skills?
8. What part does our Institute play?

London

London is the capital of Great Britain, its political, economic and cultural centre. It's one
of the largest cities in the world. Its population is more than 11 million people. London is
situated on the river Thames. The city is very old and beautiful. It was founded more than two
thousand years ago.

Traditionally London is divided into several parts: the City, the West End, the East End and
Westminster. The City is the oldest part of London, its financial and business centre. The heart of
the City is the Stock Exchange.

Westminster is the most important part of the capital. It's the administrative centre. The Houses
of Parliament, the seat of the British Government, are there. It's a very beautiful building with
two towers and a very big clock called Big Ben. Big Ben is really the bell which strikes every
quarter of an hour. Opposite the Houses of Parliament is Westminster Abbey. It's a very beautiful
church built over 900 years ago. The tombs of many great statesmen, scientists and writers are
there.

To the west of Westminster is West End. Here we find most of the big shops, hotels, museums,
art galleries, theatres and concert halls. Piccadilly Circus is the heart of London's West End. In
the West End there are wide streets with beautiful houses and many parks, gardens and squares.
To the east of Westminster is the East End, an industrial district of the capital. There are no parks
or gardens in the East End and you can't see many fine houses there. Most of the plants and
factories are situated there.

London has many places of interest. One of them is Buckingham Palace. It's the residence
of the Queen. The English are proud of Trafalgar Square, which was named so in memory of the
victory at the battle. There in 1805 the English fleet defeated the fleet of France and Spain. The
last place of interest | should like to mention, is the British Museum, the biggest museum in
London. The museum is famous for its library — one of the richest in the world.
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All London's long-past history is told by its streets. There are many streets in London which are
known all over the world. Among them Oxford Street, Downing Street and a lot of others can be
mentioned. And tourists are usually attracted not only by the places of interest but by the streets
too.

In conclusion | should say if you are lucky enough to find yourself in London some day you will
have a lot to see and enjoy there.

Questions:

1. When was London founded?

2. Into which parts is London divided?

3. What is the heart of the City?

4. Do you know any places of interest in London?
5. All London’'s history is told by its streets, isn't it?

Vocabulary: strike- ynapsite, OUThH
tower — GarrHs tomention-yrmomMuHaTh, CChIATHCS
tomb — moruna attract- npusiekaTs, IPpUTATUBATH
battle — GutBa tobelucky- GwITh cyacTIIMBBIM
inconclusion — B 3akiroueHUE enjoy - HacIaXIaThCs

RUSSIAN FEDERATION (RUSSIA)

Russia is one of the largest countries in the world. It occupies about one-seventh of the
world’s total land mass. It is situated in Europe and Asia. Its total area is over 17 million square
kilometers.

The country has many seas and oceans.

There are different types of climate on the territory of this country. It is very cold in the
North even in summer. The central part of the country has a mild climate: winters are cold,
springs and autumns are warm or cool. Summers are hot or warm. In the South the temperature is
usually above zero all year round, even in winter. Summer is really hot and the climate is very
favourable. The climate of Siberia is continental: summers are hot and dry while winters are very
cold.

Some parts of the country are covered with hills and mountains.

There are many rivers in Russia. The longest rivers are VVolga in Europe and the Yenisei
and the Ob in Asia. The deepest lakes are the Baikal and the Ladoga.

The Russian Federation is very rich in mineral resources, such as oil, natural gas, coal,
iron, gold and others.

Moscow is the capital of this country. It was founded in 1147. It is a nice city. There are
many things to see in Moscow. For example,museums,art galleries,theatres, churches and
monuments. The people of our country are proud of the Moscow Kremlin. There are also many
other beautiful big cities in Russia.

The population of Russia is about 150 million. 83 per cent of population are Russians. 73
per cent of the population lives in cities.

Vocabulary:

1. occupy- 3aHUMATH

2. climate- kmumar

3. temperature- remnepaTypa
4. rich- GoraTbrit

5. per cent- mporeHT

6. coal- yross
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7. Iron- sxesne3o

8. lake-o3epo

9. deep- rinydokuit

10. sights- nocTonpumMedaTeIbHOCTH

Questions:
1. Is the Russia Federation one of the largest countries in the world?
2. Where is the Russian Federation situated?
3. How many rivers are there in Russia?
4. What kind of mineral resources does Russia have?
5. What kind of lakes are there in our country?
6. What is the capital of our country?
7. Are there any sights feeMessconvdHat- dfectseye peve 31

Moscow

Moscow, the capital of Russia, is one of the largest cities in the world. It stands on the
bank of the Moskva River. About ten million people live in the city. Moscow is famous for its
historical and architectural monuments that were built by the outstanding architects and
sculptors: Kazakov, Bazhenov, Bove, Mikhailov, Martos, Opekushin and others.

The best starting point of the tour around the city is Red Square, the central and the most
beautiful square in Moscow. It is the place of parades, meetings and demonstrations. Here one
can see the Cathedral of St. Basil the Blessed, or St. Basil's cathedral, erected by architects
Postnik and Barma to commemorate Russia's conquest of the Kazan Kingdom in 1552. It is a
masterpiece of Russian architecture. Tourists can see the monuments to Minin and Pozharsky. It
was designed by Ivan Martos in 1818 in memory of the Russian victory over the Polish invaders
in 1612. The History Museum in Red Square is a magnificent building besides, it is one of the
major scientific and educational institutions where we can follow the life of Russian people since
ancient times.

The heart of Moscow is the Kremlin, a wonderful architectural ensemble with three
magnificent cathedrals, the Bell Tower of Ivan the Great, palaces, fortress walls and 20 towers.
On the five tops of the Kremlin towers one can see shining ruby stars. The clock that strikes
every quarter of an hour is on the Spassky Tower. The Kremlin with golden domes and towers
attracts everybody's attention and makes a strong impression on tourists and guests of the capital

The Alexander Garden is situated near the Kremlin wall. In 1967 the Memorial architectural
ensemble was set up over the Tomb of the Unknown Soldier. There are always a lot of flowers at
the foot of the monument, especially on Victory Day.

Some skyscrapers decorate Moscow, including Moscow University where young people from
different parts of our country and abroad study.

Moscow is a scientific and cultural centre where there are lots of institutes, universities,
libraries, museums, technical schools, colleges and secondary schools. The city leads a varied
cultural life. It has a lot of cinemas, clubs, concert halls, more than 40 drama and musical
theatres, including the Bolshoi Theatre with its famous world ballet and opera, the Art Theatre,
The Maly Theatre, the Vakhtangov Theatre and others.

Muscovites are proud of their museums: the Tretyakov Gallery, the Museum of Fine Arts
named after A. S. Pushkin, the Kuskovo museum and Ostankino serfs Art Museum,
Kolomenskoye, literary museums and art galleries.

At the Tretyakov Gallery one can see a lot of remarkable paintings by the outstanding
Russian artists: Repin, Kramskoy, lIvanov, Serov, Perov, Phedotov, Levitan, Vasnetsov,
Shishkin, Polenov and others. Crowds of people visit the Tretyakov Gallery admiring beautiful
pictures.
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At the Museum of Fine Arts there are masterpieces by the great European painters: Rubens,
Van Gogh, Henri Matiss, Pablo Picasso, Paul Cezanne, Claude Monet, Rembrandt, Botticelli,
John Constable and others.

Muscovites are fond of going in for sports. So, there are lots of stadiums, swimming-pools,
sportsgrounds and courts. The biggest stadium is in Luzhniki. It is a green park with many sports
facilities: a swimming-pool, a palace of sports, a skating-rink, tennis courts and other
sportsgrounds.

The citizens of Moscow enjoy spending their weekends in parks, forests, gardens, for
example in the Park of Culture and Rest, in 1zmailovo, Sokolniki, Fili and others, where one can
see amateur actors, films, go boating and ride on different attractions.

Certainly Moscow is worth seeing.

Vocabulary:

1-complex - KOMIIJIEKC

2. be proud of - TOPIUTHCS

3. government - MIPaBUTEIILCTBO
4. link- COEINHATE

5. landscape - nei3ax

6. mention - YIIOMHHATH

7. foreigner - WHOCTpaHeIl
8. convenient - yIOOHBIN
QUESTIONS

1. What is the capital of Russia?

2. Moscow is a port of five seas, isn't it?

3. Is Moscow a modern city?

4. Are there many plants in Moscow?

5. Do you like to visit the Tretyakov Gallery?

6. How often do you go to the museums?

7. What do you know about the State Moscow University?

8. There are many kinds of transport in Moscow, aren't there?
9. How many stations has our metro got?

10. Do you like to go by metro?

THE UNITED KINGDOM OF GREAT BRITAIN AND NORTHERN IRELAND

The United Kingdom is situated near the north-west coast of Europe between the Atlantic

Ocean to the north and north-west and the North Sea to the east.

The U.K. includes Great Britain and Northern Ireland.

Great Britain, the largest island in Europe, contains England, Scotland and Wales.

The United Kingdom has an area of 94,249 square miles. The capital of the country is
London. English is the official language.

The population of the U.K. is nearly 60 million. The population lives mostly in towns and
cities and their suburbs. Four out of every five people live in towns. Over 46 million people live
in England. Over 3 million- in Wales, a little over 5 million in Scotland, about 1.5. million- in

32



Northern Ireland. London’s population is over 7 million. The British nation consists of the
English, the Scots, the Welsh and the Irish. There are many people of all colours and races in the
United Kingdom.

The climate of Great Britain is mild. It is not too hot in summer or too cold in winter. It
often rains in England. Rain falls in summer and in winter, in autumn and in spring. Snow
usually falls only in the North and West of the country. The surface of England and Ireland is flat
but Scotland and Wales are mountainous.

Many parts of the country have beautiful villages. There are many rivers in Great Britain.
The main river is the Thames. Many ships and barges go up and down the river. The longest
river is the Severn. It is 350 kilometres long.

There are many universities, colleges, libraries, museums and theatres in the country. The
most famous universities are Cambridge University and Oxford University.

The U.K. is a parligorentary sty Kocsennas pews 33

The British Parliament consists of two Houses: the House of Lords and the House of
Commons. The Prime Minister is the heard of the government. The main political parties of
Great Britain are the Labour Party, the Liberal Party and the Conservative Party.

The United Kingdom has various mineral resources. Coal and oil are the most important of
them. The United Kingdom is one of the world’s most industrialized countries. The main
industrial centres are Sheffielfd, Birmingham, Cardiff, Manchester, Glasgow and Belfast.

Agriculture is an important sector in the economy of the country. The British grow wheat,
fruit, vegetables and oats.

Vocabulary:

1. 1 mile = 1609 meTtpoB

2. mild — MSTKHAN

3. flat — IUTOCKHM, POBHBII
4. monarchy — MoHapxwus

5. oats — oBec (0OBIKHOBEHHO I.)
6. the English — anrnnuane

7. the Scots  — moTHaHALBI

8. the Welsh — yanbciibl, Baummiiist
9. the Irish — UPJIaH/IIBI

10. barge — Oapika

QUESTIONS

Where is Great Britain situated?

What is the area of the United Kingdom?
What is the capital of the country?

What is the official language in England?
How many rivers are there in Great Britain?
What does the British Parliament consist of?

What are the main political parties in Great Britain?

What are the main industrial centres in Great Britain?

© © N oukrowdhE

Name the largest cities of the country.
10. How many do people live United Kingdom of Great Britain and Northern Ireland?

MY NATIVE CITY
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Grozny is the industrial and cultural centre and capital of the Chechen Republic. It was
founded first as fortress on either side of the Sunzha River in 1818. 20 years ago it was a
prosperous city.

Elder generation remembers its green parks and squares, wide streets and avenues, magnificent
and multistoried dwellings, fine palaces, theatres, cinemas, museums. In different parts of the
city there were monuments to famous Russian writers and poets. But what the people were proud
of was the industry of Grozny. Grozny was famous for its oil and chemical industry. At night one
could see in the sea of lights there were lights of its numerous plants the production of which has
been exported to many countries abroad. Higher educational institutes that are Oil, Pedagogical
and University trained specialists for different aspects of the life of our republic. One could
hardly recognize Grozny after subsequent wars. The city was greatly damaged by the war
actions. Ruins, ruins anchauinsseecspieeyVwaese.Atwashecessary to rebuild everything
destroyed during the wars. The face of city was rapidly changing. The whole districts have
already reconstructed. A lot of new modern buildings, schools, hospitals have been built in
different parts of the city. In the years to come Grozny will grow and develop. You will not find
single-storied houses blocks buildings of concrete, steel and glass will line the streets of the
capital. Its streets will be covered with asphalt, green parks and squares will be laid out. Grozny
of tomorrow will grow into a garden city. In the near future it will become one of the most
beautiful cities in the North Caucasus. | like my city and | am proud to be citizen of my
Republic.

Vocabulary:

in the years to come- B TIOCJIEYIOIIHNE TOJIBI

to lay out( laid, laid)- pa3duBath (MapKu, CKBEPHI)
magnificent- BEJIMKOJICTIHBIH

dwelling - JIOM

avenue- anjies

rapidly- OBICTPO

fortress- KPEMoCTh

prosperous- MPOLBETAIOIIN I

to damage- HIOBPEX1aTh, HAHOCUTD yIIIepO
multistoried- MHOTOSTaKHBIN

Questions:

1. Is Grozny the industrial and cultural centre of the Chechen Republic?
2. Where is the Chechen Republic situated?
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3. How many rivers are there in the Chechen Republic?

4. What kind of mineral resources does the Chechen Republic have?
5. What kind of lakes are there in our Republic?

6. What is the capital of the Chechen Republic?

7. Are there any sights in Grosny? What are they?

3 Cemectp

British science and scientists

British contribution to science includes many great discoveries linked with famous names
- Sir Isaac Newton (theory of gravitation), Robert Boyle (“the father of modern chemistry™),
Michael Faraday (whose discoveries gave rise to the electrical industry), and Henry Cavendish
(properties of hydrogen). In the last century -J.J. Thomson, Lord Rutherford and Sir James
Chadwick (basic work on nuclear science), Gowland Hopkins (the existence of bitamins'), Sir
William Bragg (X-ray analysis), and many others.

Medicine owes? much to such pioneers as William Harvey (circulation of the blood),
Edward Jenner (vaccination), Joseph Lister (anticeptics), Sir Ronald Ross (who proved the
relation between malaria and mosquitoes). British advances in medicine include penicillin and
other antibiotics, heart-lung machines®, a new anti-viral agent*, interferon of great potential value,
and many other important development in the treatment of disease.

The first pedal cycle was built by a Scottsman, Kirkpatric Macmillan, in 1839. Today Britain
is the world's biggest exporter of cycles.

The first thermionic valve® was patented in England in 1904 by Sir Ambrose Fleming, who
could have forseen few of the consequences of his invention - radio broadcasting, television,
radar navigational aids and communications satellites.

The British discovery of the multicavity magnetron® in 1941 marked the beginning of
modern radar, which played a major part in the Second World War. Today over half the world's
shipping carries British radar equipment.

Since 1945 there have been over 30 British scientists who have received international
recognition for their work by gaining Nobel awards. There are more than 200 learned scientific
societies in Britain.

Vocabulary:

bitamin - Butamuu B

toOWe - OBITH TOKHBIM, OBITH 00sI3aHHBIM

heart-lungmachines - npu6ops! (armmaparbl) HCKyCCTBEHHOTO CEp/La U JIETKHX

an ti- viral agent -antuBrpycHO€E BEIIeCTBO
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thermionicvalve - sanekTpoHHas Jiamna BBICOKO# YyBCTBUTEILHOCTH
(mepmuueckotl 0bOpabomxu)

multicavitymagnetron - MaraeTpoH, 00eCreUMBarOIINI OYCHb OOJIBIION BBIXO/]
SHEPTUU

CONSequUeNce-TmoCIeICTBUE
satellite-conpoBoykaroriee U 0OCTYKHBAOIIEE JTUIO
broadcasting-paaroBenianue, TeieBenaHue
CUCAUUBURUE SEMER. BULSERAUwL pete v
Questions:
1. What includes many great discoveries linked with famous names?
2. Whom does medicine owe?
3. What do British advances include in medicine?
4. Whom was the first pedal cycle built by?
5. When was the first pedal cycle built by Kirkpatrick Macmillan?
THEY ARE BRITAIN'S PRIDE
CHRISTOPHER WREN (1632-1723)

Unfortunately it is not much known about the first years of Christopher Wren's life and about
the family he was born in. But it goes without saying that it was his mother, or father, or both
who helped Christopher to be interested in many things and become industrious.

Christopher Wren was many-sided specialist. He was a mathematician, an astronomer and,
above all, he was a man of science and an inventor. When Wren was at the age 28, he was a
Professor and taught astronomy at Oxford.

Most of all Christopher Wren is known as an eminent architect. He revealed his talent of an
architect after the Great Fire of London (1666). Wren invented new ways of working with
traditional English building material, brick in particular, which he used while rebuilding the
churches of London, burnt down in the Great Fire.

Wren wanted to change the face of the capital. He prepared a plan for restoration of London, and
the City in particular. It was difficult to realize himself in full while restoring the city from ruins
and ashes.

Weren built anew more than fifty London's churches, in particular St. Michael's, St. Bride's and
St. Mary-le-Bow, to replace those destroyed. Wren's main project was erecting anew St. Paul's
Cathedral. The building of Wren's masterpiece, St. Paul's Cathedral, began in 1675 and lasted for
more than twenty years, till 1720, when Wren was 88 years old.

Christopher Wren's other buildings include Royal Exchange, Marlborough House, Greenwich
Hospital, Chelsea Hospital, the Royal Naval College and parts of Hampton Court.

Christopher Wren was made a knight in 1673, fifty years after his death.
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Sir Christopher Wren was buried in St. Paul's Cathedral that he had built. The epitaph inscribed
on his grave reads, "For his monument, just look around you."

Questions:
1. What can you tell about Wren’s the first years?
Environmental Pollution

People have always polluted their surroundings. But until now pollution was not such a
serious problem. People lived in uncrowded rural areas and did not have pollution — causing
machines. With the development of crowded industrial cities which put huge amounts of
pollutants into small areas, the problem has become more important. Automobiles and other new
inventions make pollution steadily worse. Since the late 1960's people have become alarmed
with the danger of pollution.

Air, water, and soil are necessary for existence of all living things. But polluted air can cause
iliness, and even death. Polluted water Kills fish and other marine life. On polluted soil, food can
not be grown. In addition environmental pollution spoils the natural beauty of our planet.

Pollution is as complicated as serious problem. Automobiles are polluting the air but they
provide transportation for the people. Factories pollute the air and the water but they provide
jobs for people and produce necessary goods. Fertilizers and pesticides are important for
growing crops but they can ruin soil.

Thus, people would have to stop using many useful things if they wanted to end pollution
immediately. Most people do not want that of course. But pollution can be reduced gradually.
Scientists and engineers can find the ways to reduce pollution from automobiles and factories.
Government can pass the laws that would make enterprises take measures for reducing of
pollution. Individuals and groups of people can work together to persuade enterprises to stop
polluting activities.

Questions
. Why wasn't pollution such as a serious problem earlier?
. When have people become alarmed with the danger of pollution?
. What can environmental pollution cause?

1
2
3
4. Why is pollution a complicated problem?
5. Can pollution be stopped immediately?

6

. What can government and individuals do to reduce pollution?

Vocabulary:
environment pollution — 3arps3HeHne okpyxaromei cpes

uncrowded — ciaboHaceIeHHbII
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rural — ceabCKOX03sICTBEHHBIN
pollution-causing — BbI3bIBatOLIMI 3arps3HEHIE
crowded — rycroHacesICHHBIH

pollutants — orxos1

invention — u3o0pakeHue

soil — rpyHr, 3emis

existance — cyiecTBOBaHHE

goods — ToBapsI

Sport

A lot of people never exercise. They often eat the wrong food as well. These people
become unhealthy.

In our family all of us are careful about our food and exercise a lot. My dad and brother run five
Kilometres every day. They are very healthy. They like swimming and running.

My father doesn't drink any alcohol and he never smokes. My Mum and | do aerobics at the
weekend. | always eat some fruit for breakfast: an apple and an orange. | eat a lot of vegetables,
but I never eat any sugar. It's very bad for teeth.

My brother does a lot of sports: swimming, cycling, yoga and jogging. He likes
swimming, because it is good for the back. Cycling is good for the legs, and it's relaxing. Yoga
is good for breathing. It's also very relaxing.

Jogging is good for losing weight, and also very good for breathing. It's very good for the heart,
too. | like tennis very much. Tennis is fun, and very exciting. It's very good for arms and legs. |
like it a lot.

Questions:

1) Do you do a lot of sports?

2) How many sports do you do?

3) And what are they?

4) Why do you like cycling?

5) What kinds of sport are most popular among the young people in your country?

6) Do you like physical training classes at school? If "yes": What kind of activity do you
prefer? If "no": Why not?

7) What kinds of sport competitions are held in your school?
8) Are there any school champions in your class?

9) What sport does she/he do?
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10) Is there any difference between your PT lessons in winter and in autumn? Say in detail.

Vocabulary:
breathing —npixanue
careful —s3aboTnuBbIi
eXercise —3aHMMaThCICIIOPTOM
health — 310poBse
jogging — GerTpyciioit
relax — paccnabnsTbes
smoke — kyputh
unhealthy — ue3mopoBsIii
wealth — GorarcTBo
Spare time
Every day | go to school. I get up early, do homework, have piano lessons twice a week.

But on weekends | like to do something different. I like to relax. | watch T. V. or videos. If it
rains, | prefer indoor activities: to read books or newspapers, to play chess, draughts or table-
tennis, to practice woodcraft, to play records, to write some letters, to draw, to clean the house.

In winter | like to watch Winter Olympics on T.V.I like to watch ski jumping, hockey
and figure skating.

As for my sister she likes to knit and sew. She takes an aerobics class on Sundays.

In spring and summer | prefer outdoor activities: to do some gardening, to ride a bike, to go
roller skating, to play volleyball and badminton. I like to go swimming and | go deep-sea
diving. I like to go boating too. I go fishing and do a lot of photography. Of all outdoor games |
prefer tennis. Playing tennis relaxes me. I'm not a good tennis player.

In autumn | like to go to the cinema, to the theatre, to the concerts, to the library and art
exhibitions.

In winter | go skiing or skating. I like to play ice hockey. My sister likes figure skating.

Questions

1) What do you like to do on weekends?
2) What are you going to do this weekend?
3) Are you a good swimmer?

4) What are you doing next Sunday?
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5) What will you do if it rains?

6) What sport do you like to do on vacation?

7) Can you play it well?

8) What does your sister like to do on weekends?
9) How much television do you watch every week?

10) What were you doing last night?

Vocabulary: Coenacosarue epemeH. KoceeHHas peub 40

artexhibition — xymo>kecTBeHHast BbICTaBKa
basketball — Gacker6on

different — paznuunbiii

dive — HBIpATH

draughts — marmkwu

draw — pucoBath KapaHamiaMu

figure skating —durypHoe katanue

football — ¢yr6on

go cycling =to ride a bike — kaTarbcs Ha Bemocumee
gorollerskating — karaTbCst Ha pOJTMKOBBIX KOHBKaX

My future profession.

Geodesy is a professional engineering discipline that deals with the design, construction and
maintenance of the physical and naturally built environment, including works such as bridges,
roads, canals, dams and buildings. They must consider many factors in their designs, from the
costs to making sure the structure will stay intact during bad weather. This is one of the oldest
types of engineering.

Many geodesy manage people and projects. Any engineer may oversee a construction site
or be a city engineer. Others may work in design, construction, research, and teaching. There are
many specialties within civil engineering, such as structural, construction, environment, and
transportation.

The engineers usually work in areas that are industry and business centers. Engineers should be
creative, curious, analytical, and detail-oriented. They should be able to work as part of a team.
People skills are important. This is because engineers often work with people in a wide range of
fields.

Questions:
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1. What is civil engineering?

2. What factors must they consider?

3. Is this one of the oldest types of engineering?

4. What specialties are there within civil engineering?
5. Where do civil engineers usually work?

Vocabulary:
Civil engineering-rpaxiaHcKoe CTPOUTEILCTBO
discipline-mucuurmna
bridges-moct
CoanacoeaHue spemenr. Koceennas peub 41
road-mopora
canal-xanan
dam-gam6a, ruratuHa
project-mpoexr, miaH
creative-TBopYeCKHid, CO3UAATETbHBIH

CUrioUS-TTFOOOTIBITHBII

TEMbI PE®EPATOB
1

TekcThl 0 CTPAHOBEACHUIO

ClimateinEngland

Great Britain

Newspapers in Great Britain

The Government of Great Britain

Higher and Further Education in Britain

2.Kpurtepnu oueHku

Peznamenmom BPC npedycmompeno ecezo 15 6annos 3a camocmosamenvhyio pabomy
cmyoenma. Kpumepuu oyenxu paspabomanwl, ucxoos u3 03MOICHOCMU 3AUUMbL CIYOEHMOM 00
namu pepepamos (no 3 banna).

- 0 6annoe evicmagnaemca cmyoeHmy, eciiu no020MmoeJleH HeKauecmeeHHblll 00KIA0: mema He

packpelma, B H3JI0OKCHHUHA JOKJ1aaa OTCYTCTBYCT qeTKasa CTPYKTYpa, Joru4decckas
IoCJIICA0BATCIIbHOCTD.
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- 1- fann evicmasnaemca cmyoenmy, eciu noO20MOBNEH HEeKAYeCMBEeHHbIl O0KIA). mema
PACKpbIMA, OOHAKO 8 U3JI0JNCeHUU OOKAA0a OMCYMCmeEyem 4emKdas CMpYyKmypa OTpa)Karomas
CYIITHOCTh PacCKPHIBAEMOU TEMBI

- 2 fanna evicmaensaemca CmyoeHmy, eciu n0020mose1eH KaueCmeeHHbulll O0KIA0: TeMa XOPOIIIo
packppiTa, B H3JIOKCHHHM JOKJIaga TPOCICKUBACTCS UETKas CTPYKTypa, JIOTHYECKas
MOCIIEIOBATEIILHOCTD, OTPAXKAIOIIAsl CYIIHOCTH PAcKpbIBaeMoil TeMbl. OOHako cmydenm He
0CO3Haem C853b OAHHO20 NOHAMUSL C OPY2UMU 00BEKMAMU OUCYUNIUHBL.

- 3 banna evicmaenaemcsa cmyoeHmy, eciu no020mosieH KaueCmeeH bl 00KIA0. TeMa XOPOIIo
packpbiTa, B H3JIOKCHHM JIOKJIaJa TMPOCICKHUBACTCS UETKas CTPYKTypa JIOTHYECKas
MIOCJIEIOBATEIBbHOCTD. CobilipdaHne speseddiceernan@espyeht  mepMuHamu, OeMoHCmpupyem
asmopckyio nozuyuro. Cnocoben omeemums Ha OONOJIHUMENbHBIE BONPOCHL N0 meme 0oknaoa (1-
2 sonpocay).

IK3ameHayuoHHble MEeKCHbl

GEODESY

The scientific objective of geodesy is to determine the size and shape of the Earth. The practical
role of geodesy is to provide a network of accurately surveyed points on the Earth’s surface, the
vertical elevations and geographic positions of which are precisely known and, in turn, may be
incorporated in maps. When two geographic coordinates of a control point on the Earth’s
surface, its latitude and longitude, are known as well as its elevation above sea level, the location
of that point is known with accuracy within the limits of error involved in the surveying
processes. In mapping large areas, such as a whole state or country, the irregularities in the
curvature of the Earth must be considered. A network of precisely surveyed control points
provides a skeleton to which other surveys may be tied to provide progressively finer networks
of more closely space points. The resulting networks of points have many uses, including anchor
points or bench marks for surveys of highways and other civil features. A major use of control
points is to provide reference points to which the contour lines and other features of topographic
maps are tied. Most topographic maps are made using photogrammetric techniques and aerial
photographs. The Earth’s figure is that of a surface called the geoid, which over the Earth is the
average sea level at each location; under the continents the geoid is an imaginary continuation of
sea level. The geoid is not a uniform spheroid, however, because of the existence of irregularities
in the attraction of gravity from place to place on the Earth’s surface. These irregularities of the
geoid would bring about serious errors in the surveyed location of control points if astronomical
methods, which involve use of the local horizon, were used solely in determining locations.
Because of these irregularities, the reference surface used in geodesy is that of a regular
mathematical surface, an ellipsoid of revolution that fits the geoid as closely as possible. This
reference ellipsoid is below the geoid in some places and above it in the others. Over the oceans,
mean sea level defines the geoid surface, but over the land areas the geoid is an imaginary sea-
level surface. Today perturbations in the motions of artificial satellites are used to define the
global geoid and gravity pattern with a high degree of accuracy. Geodetic satellites are
positioned at a height of 700-800 kilometers above the Earth. Simultaneous range observations
from several laser stations fix the position of a satellite, and radar altimeters measure directly its
height over the oceans. Results show that the geoid is irregular; in places its surface is up to 100
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metres higher than the ideal reference ellipsoid and elsewhere it is as much as 100 metres below
it. The most likely explanation for this height 4 variation is that the gravity (and density)
anomalies are related to mantle convection and temperature differences at depth. An important
observation that confirms this interpretation is that there is a close correlation between the
gravity anomalies and the surface expression of the Earth’s plate boundaries. This also
strengthens the idea that the ultimate driving force of tectonic plate is a large-scale circulation of
the mantle. A similar satellite ranging technique is also used to determine the drift rates of
continents. Repeated measurements of laser light travel times between ground stations and
satellites permit the relative movement of different control blocks to be calculated.

Notes: 1. The curvature of the Earth — kxpusuzna3emiu; 2. Benchmark — omopnast ormetka

. . Coanacosarue spemer. Ko eHHa&api%b 43 .
yposast; 3. Civil features — CTPOUTeAbUBIC paooThl: 4. Reference point — GazoBast TouKa,
HavajibHas Touka oTcuéra; 5. Perturbation — oTkiionenue; 6. Artificial satellite - nckyccTBEHHBIH
cytHuk; 7. High degree of accuracy — Beicokas crenenp Tounocty; 8. Reference ellipsoid -

pedepeHIT-AILTUTICOnT.

HISTORY OF SURVEYING

Surveying can be determined as a means of making relatively large-scale, accurate
measurements of the Earth’s surfaces. It includes the determination of the measurement data, the
reduction and interpretation of the data to usable form, and, conversely, the establishment of
relative position and size according to given measurement requirements. Thus, surveying has
two similar but opposite functions: 1) the determination of existing relative horizontal and
vertical position, such as that used for the process of mapping, and 2) the establishment of marks
to control construction or to indicate land boundaries. Surveying has been an essential element in
the development of the human environment for so many centuries that its importance is often
forgotten. It is an imperative requirement in the planning and execution of nearly every form of
construction. Surveying was essential at the dawn of history, and some of the most significant
scientific discoveries could never have been implemented were it not for the contribution of
surveying. Its principal modern uses are in the fields of transportation, building, apportionment
of land, and communications. It is quite probable that surveying had its origin in ancient Egypt.
The Great Pyramid of Khufu at Giza was built about 2700 BC, 755 feet (230 5 metres) long and
481 feet (147 metres) high. Its nearly perfect squareness and north-south orientation affirm the
ancient Egyptians’ command of surveying. Evidence of some form of boundary surveying as
early as 1400 BC has been found in the fertile valleys and plains of the Tigris, Euphrates, and
Nile rivers. Clay tablets of the Sumerians show records of land measurement and plans of cities
and nearby agricultural areas. Boundary stones marking land plots have been preserved. There is
a representation of land measurement on the wall of a tomb at Thebes (1400 BC) showing head
and rear chainmen measuring a grainfield with what appears to be a rope with knots or marks at
uniform intervals. There is some evidence that in addition to a marked cord, wooden rods were
used by the Egyptians for distance measurement. There is no record of any angle-measuring
instruments, but there was a level consisting of a vertical wooden A-frame with a plumb bob
supported at the peak of the A so that its cord hung past an indicator, or index, on the horizontal
bar. The index could be properly placed by standing the device on two supports at approximately
the same elevation, marking the position of the cord, reversing the A, and making a similar mark.
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Halfway between the two marks would be the correct place for the index. Thus, with their simple
devices, the ancient Egyptians were able to measure land areas, replace property corners lost
when the 6 by hand it automatically dropped a pebble into a container at each revolution; giving
a measure of the distance traveled. It was, in effect, the first odometer. The water level consisted
of either a trough or a tube turned upward at the ends and filled with water. At each end there
was a sight made of crossed horizontal and vertical slits. When these were lined up just above
the water level, the sights determined a level line accurate enough to establish the grades of the
roman aqueducts. In laying out their great road system, the Romans are said to have used the
plane table. It consists of a drawing board mounted on a tripod or other stable support and of a
straightedge — usually with sights for accurate aim (the alidade) to the objects to be mapped —
along which lines are drgwyn. U wasthe Sirskgevice capable gfrecording or establishing angles.
Later adaptations of the plane table had magnetic compasses attached. Plane tables were in use in
Europe in the 16th century, and the principle of graphic triangulation and intersection was
practiced by surveyors. In 1615 Willebrord Snell, a Dutch mathematician, measured an arc of
meridian by instrumental triangulation. In 1620 the English mathematician Edmund Gunter
developed a surveying chain, which was superseded only by the steel tape beginning in the late
19th century. The study of astronomy resulted in the development of angle-reading devices that
were based on arcs of large radii, making such instruments too large for field use. With the
publication of logarithmic tables in 1620, portable angle-measuring instruments came into use.
They were called topographic instruments, or theodolites. They included pivoted arms for
sighting and could be used for measuring both horizontal and vertical angles. Magnetic
compasses may have been included on some. The vernier, an auxiliary scale permitting more
accurate readings (1631), the micrometer microscope (1638), telescopic sights (1669), and spirit
levels (about 1700) were all incorporated in theodolites by about 1720. Stadia hairs were first
applied by James Watt in 1771. The development of the circledividing engine about 1775, a
device for dividing a circle into degrees with great accuracy, brought one of the greatest
advances in surveying methods, as it enabled angle measurements to be made with portable
instruments far more accurately than had previously been possible. Modern surveying can be
said to have begun by the late 18th century. One of the most notable early feats of surveyors was
the measurement in the 1790s of the meridian from Barcelona, Spain, to Dunkirk, France, by two
French engineers, Jean Delambre and Pierre Méchain, to establish the basic unit for the metric
system of measurement. Many improvements and refinements have been incorporated in all the
basic surveying instruments. These have resulted in increased accuracy and speed of operations
and opened up possibilities for improved methods in the 7 field. In addition to modification of
existing instruments, two revolutionary mapping and surveying changes were introduced:
photogrammetry, or mapping from aerial photographs (about 1920), and electronic distance
measurement, including the adoption of the laser for this purpose as well as for alignment (in the
1960s). Important technological developments starting in the late 20th century include the use of
satellites as reference points for geodetic surveys and electronic computers to speed the
processing and recording of survey data.

Notes: 1. Measurement data — nanusie usmepenwuii; 2. Apportionment of land —
pacripenenieHue3emens; 3. Boundary surveying — mexeBanue 3emensb; 4. Land plot —
3emenpHBIydacTok; 5. Nautical surveying — ruaporpaduueckas cpémka; 6. Circumference —
OKpY)XHOCTh, 7. Odometer — omomeTtp, u3mepureabHoe Koneco; 8. Plane table — mensyna; 9.
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Vernier — Bepubep; 10. Telescopic sight — Busupnas tpy6a; 11. Spirit level — ciuprosoit
ypoBeHb; 12. Stadia hairs — nanpHOMepHbie HuTH; 13. Alignment — BusupoBanue.

THE SIMPLEST FORM OF HORIZONTAL CONTROL

The simplest form of horizontal control is the traverse, which consists of a series of marked
stations connected by measured courses and the measured angles between them. When such a
series of distances and angles returns to its point of beginning or begins and ends at stations of
superior (more accurate) control, it can be checked and the small errors of measurement adjusted
for mathematical consistency. By assuming or measuring 9 parallelograms. If the system is
connected with previously determined stations, the new system must fit the established
measurements. When thezsuraeyenepmpaskessanrareaclarge éBough for the Earth’s curvature to
be a factor, an imaginary mathematical representation of the Earth must be employed as a
reference surface. A level surface at mean sea level is considered to represent the Earth’s size
and shape, and this is called the geoid. Because of gravity anomalies, the geoid is irregular;
however, it is very nearly the surface generated by an ellipse rotating on its minor axis — i.e. an
ellipsoid slightly flattened at the ends, or oblate. Such a figure is called a spheroid. Several have
been computed by various authorities; the one usually used as a reference surface by English-
speaking nations is (Alexander Ross) Clarke’s Spheroid of 1866. This oblate spheroid has a polar
diameter about 27 miles (43 kilometers) less than its diameter at the Equator. Because the
directions of gravity converge toward the geoid, a length of the Earth’s surface measured above
the geoid must be reduced to its sea-level equivalent — i.e. to that of the geoid. These lengths are
assumed to be the distances, measured on the spheroid, between the extended lines of gravity
down to the spheroid from the ends of the measured lengths on the actual surface of the Earth.
The positions of the survey stations on the Earth’s surface are given in spherical coordinates.
Bench marks, or marked points on the Earth’s surface, connected by precise leveling constitute
the vertical controls of surveying. The elevations of bench marks are given in terms of their
heights above a selected level surface called a datum. In large-level surveys the usual datum is
the geoid. The elevation taken as zero for the reference datum is the height of mean sea level
determined by a series of observations at various points along the seashore taken continuously
for a period of 19 years or more. Because mean sea level is not quite the same as the geoid,
probably because of ocean currents, in adjusting the level grid for the United States and Canada
all heights determined for mean sea level have been held at zero elevation. Because the level
surfaces, determined by leveling, are distorted slightly in the area toward the Earth’s poles
(because of the reduction in centrifugal force and the increase in the force of gravity at higher
latitudes), the distances between the surfaces and the geoid do not exactly represent the surface’s
heights from the geoid. To correct these distortions, orthometric corrections must be applied to
long lines of levels at high altitudes that have a north-south trend. Trigonometric leveling often is
necessary where accurate elevations are not available or when the elevations of inaccessible
points must be determined. From two points of known position and elevation, the horizontal
position of the unknown point is found by triangulation, and the vertical angles from 10 the
known points are measured. The differences in elevation from each of the known points to the
unknown point can be computed trigonometrically. The National Ocean Service in recent years
has hoped to increase the density of horizontal control to the extent that no location in the United
States will be farther than 50 miles (80 kilometres) from a primary point, and advances
anticipated in analytic phototriangulation suggest that the envisioned density of control may soon
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suffice insofar as topographic mapping is concerned. Existing densities of control in Britain and
much of western Europe are already adequate for mapping and cadastral surveys.

Notes: 1. Adjacent triangle — npumbikaronmii TpeyroynsHuk; 2. Oblate — cxxarsii; 3. Spherical
coordinates — chepuyeckue koopaunatsl; 4. Marked point — omopnas touka; 5. Distortion —
uckaxenue; 6. Orthometric corrections — opromerpudeckue nompasku; 7. Trigonometric
leveling — Tpuronomerpuueckoe HuBenupoBanue; 8. National Ocean Service (NOS) —
Hanmonanehas okeannydeckas ciyxx6a CIIA; 9. Analytic phototriangulation — ananuTuyeckas
(hOTOTpPHAHTYIISITHS.

MODERN SURVEYING GLOBAL POSITIONING

Coenacosarue epemeH. KoceeHHas peub 46

The techniques used to establish the positions of reference points within an area to be mapped
are similar to those used in navigation. In surveying, however, greater accuracy is required, and
this is attainable because the observer and the instrument are stationary on the ground instead of
in a ship or aircraft that is not only moving but also subject to accelerations, which make it
impossible to use a spirit level for accurate measurements of star elevations. The technique of
locating oneself by observations of celestial objects is rapidly going out of date. In practicing it,
the surveyor uses a theodolite with a spirit level to measure accurately the elevations of the Sun
at different times of the day or of several known stars in different directions. Each observation
defines a line on the Earth’s surface on which the observer must be located; several such lines
give a fix, the accuracy of which is indicated by how closely these lines meet in a point. For
longitude it is necessary also to record the Greenwich Mean Time of each observation. This has
been obtained since 1884 by using an accurate chronometer that is checked at least once a day
against time signals transmitted telegraphically over land lines and submarine cables or
broadcast by radio. 11 A more recent procedure for global positioning relies on satellites, whose
locations at any instant are known precisely because they are being continuously observed from
a series of stations in all parts of the world. The coordinates of these stations were established by
very large scale triangulation based on a combination of radar observations of distances and
measurements of the directions of special balloons or flashing satellites, obtained by
photographing them at known instants of time against the background of the fixed stars. The
principal method of using satellites for accurate positioning is based on an application of the
Doppler effect. A radio signal is transmitted at a steady frequency by the satellite, but a
stationary observer detects a higher frequency as the satellite approaches and a lower one as it
recedes. The speed of the frequency drop depends on the distance of the observer from the
satellite’s track, so a determination of this speed provides a measure of that distance. At the
instant of the satellite’s closest approach, the observed frequency is the same as that transmitted,
so at that time the observer must be located somewhere along the line at right angles to the
satellite’s track. Since this track over the Earth’s surface is accurately known at all times, these
data define the observer’s position.

Notes: 1. Greenwich Mean Time — cpennee Bpems o ['punBuuy; 2. Flashing satellite —
r'€0/Ie3NYECKUI CIIYTHUK C UMITYJILCHBIM HCTOYHHKOM cBeTa; 3. Doppler effect — nomnepoBckuit

3P PexT.
MODERN SURVEYING ESTABLISHING THE FRAMEWORK
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Most surveying frameworks are erected by measuring the angles and the lengths of the sides of a
chain of triangles connecting the points fixed by global positioning. The locations of ground
features are then determined in relation to these triangles by less accurate and therefore cheaper
methods. Establishing the framework ensures that detail surveys conducted at different times or
by different surveyors fit together without overlaps or gaps. For centuries the corners of these
triangles have been located on hilltops, each visible from at least two others, at which the angles
between the lines joining them are measured; this process is called triangulation. The lengths of
one or two of these lines, called bases, are measured with great care; all the other lengths are
derived by trigonometric calculations from them and the angles. Rapid checks on the accuracy
are provided by measuring all three angles of each triangle, which must add up to 180 degrees.
12 In small flat areas, working af, large,ssalgs. Jt.may,Re.easigy to measure the lengths of all the
sides, using a tape or a chain, rather than the angles between them; this procedure, called
trilateration, was impractical over large or hilly areas until the invention of electromagnetic
distance measurement (EDM) in the mid-20th century. This procedure has made it possible to
measure distances as accurately and easily as angles, by electronically timing the passage of
radiation over the distance to be measured; microwaves, which penetrate atmospheric haze, are
used for long distances and light or infrared radiation for short ones. In the devices used for
EDM, the radiation is either light (generated by a laser or an electric lamp) or an ultrahigh-
frequency radio beam. The light beam requires a clear line of sight; the radio beam can penetrate
fog, haze, heavy rain, dust, sandstorms, and some foliage. Both types have a transmitterreceiver
at one survey station. At the remote station the light type contains a set of corner mirrors; the
high-frequency type incorporates a retransmitter (requiring an operator) identical to the
transmitter-receiver at the original station. A corner mirror has the shape of the inside of a corner
of a cube; it returns light toward the source from whatever angle it is received, within reasonable
limits. A retransmitter must be aimed at the transmitter-receiver. In both types of instrument, the
distance is determined by the length of time it takes the radio or light beam to travel to the target
and back. The elapsed time is determined by the shift in phase of a modulating signal
superimposed on the carrier beam. Electronic circuitry detects this phase shift and converts it to
units of time; the use of more than one modulating frequency eliminates ambiguities that could
arise if only a single frequency had been employed. EDM has greatly simplified an alternative
technique, called traversing, for establishing a framework. In traversing, the surveyor measures a
succession of distances and the angles between them, usually along a traveled route or a stream.
Before EDM was available, traversing was used only in flat or forested areas where triangulation
was impossible. Measuring all the distances by tape or chain was tedious and slow, particularly if
great accuracy was required, and no check was obtainable until the traverse closed, either on
itself or between two points already fixed by triangulation or by astronomical observations. In
both triangulation and traversing, the slope of each measured line must be allowed for so that the
map can be reduced to the horizontal and referred to sea level. A measuring tape may be
stretched along the ground or suspended between tripods; in precise work corrections must be
applied for the sag, for tension, and for temperature if these differ from the values at which the
tape was standardized. In work of the highest order, known as geodetic, the errors must be kept
to one millimetre in a kilometre, that is, one part in 1,000,000.

Notes: 1. Framework — cets onopHbix myHkTOB; 2. Electromagneticdistancemeasurement (EDM)
— M3MEepEeHHe PacCTOsHUI paaroaaitbHoMepoM; 3. Electroniccircuitry — snexrponHast
cxeMoTexHuka; 4. Frequency — gactora; 5. Sag — nporuo.
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MODERN SURVEYING THE THEODOLITE

Though for sketch maps the compass or graphic techniques are acceptable for measuring angles,
only the theodolite can assure the accuracy required in the framework needed for precise
mapping. The theodolite consists of a telescope pivoted around horizontal and vertical axes so
that it can measure both horizontal and vertical angles. These angles are read from circles
graduated in degrees and smaller intervals of 10 or 20 minutes. The exact position of the index
mark (showing the direction of the line of sight) between two of these graduations is measured
on both sides of the circle with the aid of a vernier or a micrometer. The accuracy in modern
first-order or geodetic instruments, with five-inch glass circles, is approximately one second of
arc. With such an instrument a sideways movement of the target of one centimetre can be
detected at a distance of BB KIT6HicHeE By FepE4tiRg e mésurement as many as 16 times and
averaging the results, horizontal angles can be measured more closely; in geodetic surveying,
measurements of all three angles of a triangle are expected to give a sum of 180 degrees within
one second of arc. In the most precise long-distance work, signaling lamps or heliographs
reflecting the Sun are used as targets for the theodolite. For less demanding work and work over
shorter distances, smaller theodolites with simpler reading systems can be used; targets are
commonly striped poles or ranging rods held vertical by an assistant. An extensive set of these
measurements establishes a network of points both on the map, where their positions are plotted
by their coordinates, and on the ground, where they are marked by pillars, concrete ground
marks, bolts let into the pavement, or wooden pegs of varying degrees of cost and permanence,
depending on the importance and accuracy of the framework and the maps to be based on it.
Once this framework has been established, the surveyor proceeds to the detail mapping, starting
from these ground marks and knowing that their accuracy ensures that the data obtained will fit
precisely with similar details obtained elsewhere in the framework.

Notes: 1. Sketch map — o63opnas kapra; 2. Heliograph — pagunorenmuorpad; 3. Ranging rod —
JalbHOMEPHAs perKa.

MODERN SURVEYING TOTAL STATION

Total station or TST (total station theodolite) is an electronic/optical instrument used in modern
surveying and building construction. The total station is an electronic theodolite (transit)
integrated with an electronic distance meter (EDM) to read slope distances from the instrument
to a particular point. The primary function of surveying instruments is to measure distances,
angles and heights. The total station employs the electro-optical distance metering method,
emitting laser beams to a target and detecting light reflected off it. It takes measurements by
calculating the deviation of the wavelength of the reflected light. Total stations are able to
measure distances too an accuracy of 2-3 millimeters per kilometer, and angles to 1-second
accuracy. Surveying instruments measure angles using a built-in encoder. The encoder is a
device that measures the rotation angle and number of rotations of a built-in motor as digital
data. To measure the angle to a target point, the system creates a radial pattern comprising
16,200 spokes at equal distance on a glass disc and irradiates light with an LED diode. The
encoder detects the rotation angle of the motor by reading changes in the intensity of the
projected light. This way, the angle to the target is detected with a resolution down to a one-
second angle. There are two methods of measuring distance: the prism method, which uses a
reflective prism at the target measurement point, and the non-prism, or reflectorless, method that
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does not use a reflective prism. With the prism method, a laser is beamed at a reflective prism
(also called a mirror) placed at the measurement point, and the distance is measured by the time
it takes for light to be reflected back from the prism. Though this method is more accurate than
the reflectorless method, it requires the pacing of a reflective prism at the measurement point,
making it difficult to measure distances to high locations, diagonal surfaces, or inaccessible
locations. With the reflectorless method, it is possible to survey areas from a distant location.
Even areas of possible danger such as disaster areas (e.g. landslides) can safely and efficiently be
surveyed with this method, which has the additional advantage of requiring less labour and time
(there is no need for a second team to handle the prism at the target point). When surveying
roads, for example, traffic restrictions need to be put into 15 place if reflective prisms are used.

This is not the case with the reflectarless, meshad, Ihs.decisigh to use the prism or reflectorless
method is made according to conditions at the survey site.

Notes: 1. Total station — raxeomerp; 2. Slope distance — paccrosiaue o nakinony; 3. Reflected
light — orpaxénnsrit cet; 4. Built-in encoder —sctpoennsiii natuuk; 5. Reflective prism —
oTpaxkatesbHas mpusMma; 6. Pacing — usmepeHue pacCTosSHUS [IaraMu.

MODERN SURVEYING DETAIL SURVEYING

The actual depiction of the features to be shown on the map can be performed either on the
ground or, since the invention of photography, aviation, and rocketry, by interpretation of aerial
photographs and satellite images. On the ground the framework is dissected into even smaller
areas as the surveyor moves from one point to another, fixing further points on the features from
each position by combinations of angle and distance measurement and finally sketching the
features between them freehand. In complicated terrain this operation can be slow and
inaccurate, as can be seen by comparing maps made on the ground with these made subsequently
from aerial photographs. Ground survey still has to be used, however, for some purposes; for
example, in areas where aerial photographs are hard to get; under the canopy of a forest, where
the shape of the ground — not that of the treetops — is required; in very large scale work or close
contouring; or if the features to be mapped are not easily identifiable on the aerial photographs,
as is the case with property boundaries or zones of transition between different types of soil or
vegetation. One of two fundamental differences between ground and air survey is that, as already
mentioned, the ground survey interpolates, or sketches, between fixed points, while air survey,
using semiautomatic instruments, can trace the features continuously, once the positions of the
photographs are known. One effect of this is to show features in uniform detail rather than along
short stretches between the points fixed in a ground survey. The second difference is that in
ground survey different techniques and accuracies may be adopted for the horizontal and vertical
measureme 16 The methods used for fixing locations within the horizontal detail framework are
similar to, but less accurate than, those used for the primary framework. Angles may be
measured with a hand-held prismatic compass or graphically with a plane table, or they may be
estimated as right angles in the case of points that are offset by short distances from straight lines
between points already fixed. Detail points may be located by their distances from two fixed
points or by distance and bearing from only one. The surveyor may record measurements made
in the field and plot them there on a sketch board or in the office afterward, but if the country is
open and hilly, or even mountainous, the plane table offers the best way of recording the data. A
disadvantage of plane-table work is that it cannot be checked in the office, and so it requires
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greater intelligence and integrity of the surveyor. The plane table reached its most efficient form
of use in the Survey of India, begun in 1800, in which large areas were mapped with it by
dedicated Indian surveyors. It consists of a flat board that is mounted on a tripod so that it can be
fixed or rotated around a vertical axis. It is set up over a framework point or one end of a
measured baseline with its surface (which is covered with paper or other drawing medium)
horizontal. It is turned until the line joining its location with another framework point or the
other end of the baseline is parallel to the same line as drawn on the paper. This alignment is
performed with the aid of an alidade, or sight rule, a straightedge fitted with simple sights. The
alidade is then directed toward points on features that are to be fixed, and pencil rays are drawn
along the sight rule toward them. The procedure is repeated at the other framework point or the
other end of the baseling;,the,points.yiere the tays infarsect gn the table will be the map
positions of the features. In surveying for engineering projects, more sophisticated instruments
are employed to maximize accuracy. For example, distances may be measured by EDM or by
tachymetry, a geometric technique in which the vertical distance on a graduated vertical staff,
seen between two stadia hairs in the theodolite eyepiece, is a measure of the horizontal distance
between the theodolite and the staff — usually 100 times the difference between the two readings.
This method requires at least one assistant to move the staff from place to place. Modern
surveying instruments combine a theodolite, EDM equipment, and a computer that records all
the observations and calculates the height differences obtained by measuring vertical angles.

Notes: 1. Ground survey — mazemHas cbéMka; 2. Railwaygradient — ykion sxene3noit qoporu; 3.
Prismaticcompass — kommac ¢ ontudeckoii nepemaucii; 4. Planetable — mensyma; 17 5. Alidade —
anuaana, yriaomep; 6. Tachymetry — raxeomeTpudeckas CbEMKa, TaXeOMETPHS; 7.
Theodoliteeyepiece — okymsp Te€o10HUTA.

MODERNSURVEYINGAERIALSURVEYING

Aviation and photography have revolutionized detailed mapping of features visible from the air.
An aerial photograph, however, is not a map. In the case of the House of Parliament and
Westminster Bridge, London, for example, the tops of the towers would coincide with the
corners of the foundations when mapped. In an aerial photograph, however, they would not,
being displaced radially from the centre. An important property of vertical aerial photographs is
that angles are correctly represented at their centres, but only there. Similar distortions are
present in photographs of hilly ground. This problem may be dealt with in two principal ways,
depending on the relative scales of the map and the photographs and on whether contours are
required on the map. The older method, adequate for planimetric maps at scales smaller than the
photographs, was used extensively during and after World War Il to map large areas of desert
and thinly populated country; mountainous area could be sketched in, but the relief was not
accurately shown. As in ground survey, a framework of identified points is necessary before
detailed mapping can be carried out from the air. The photographs are ordinarily taken by a
vertically aligned camera in a series of strips in which each picture overlaps about 60 percent of
the preceding one; adjacent strips overlap only slightly. The overlaps make it possible to
assemble a low-order framework or control system based on small, recognizable features that
appear in more than one photograph. In the simplest form of this procedure each photograph is
replaced by a transparent template on which rays are drawn (or slots are cut) from the centre of
the picture to the selected features. The angles between these rays or slots are correct, and slotted

50



templates can be fitted together by inserting studs, which represent the features, into the
appropriate slots and sliding the templates so that each stud engages the slots in all the pictures
showing the corresponding feature. This operation ensures that the centres of the pictures and the
selected features are in the correct relationship. The array of overlapping photographs can be
expanded or contracted by sliding them about on the work surface as long as the studs remain
engaged in the slots, so the assemblage can be positioned, oriented, and scaled by fitting it to at
least two — preferably several —ground control points identified on different photographs. This
technique may be extended by using two additional cameras, one on each side, aimed at right
angles to the line of flight and 30 degrees below 18 the horizontal. The photographs taken by the
side cameras overlap those taken by the vertical one and also include the horizon; the effect is to
widen the strip of groupd, covered and thys to.reduce the amgynt of flying required. Points in the
backgrounds of the oblique photographs can be incorporated in the overlapping array as before
to tie the adjacent flight paths together. Photography from high-flying jet aircraft and satellites
has rendered this technique obsolete, but before those advances took place it greatly facilitated
the mapping of underdeveloped areas. For the production of maps with accurate contours at
scales five or six times that of the photographs, a more sophisticated approach is necessary. The
ground-survey effort must be expanded to provide the heights as well as the positions of all the
features employed to establish the framework. In this technique the details within each segment
of the map are based not on individual photographs but on the overlap between two successive
ones in the same strip, proceeding from the positions and heights of features in the corners of
each area. A three-dimensional model can be created by viewing each pair of consecutive
photographs in a stereoscope; by manipulation of a specially designed plotting instrument, the
overlapping area can be correctly positioned, scaled, and oriented, and elevations of points
within it can be derived from those of the four corner points. These photogrammetric plotting
instruments can take several forms. In projection instruments the photographs are projected onto
a table in different colours so that, through spectacles with lenses of complementary colours,
each eye sees only one image, and the operator visualizes a three-dimensional model of the
ground. A table or platen, with a lighted spot in the middle, can be moved around the model and
raised or lowered so that the spot appears to touch the ground while the operator scans any
feature, even if it is located on a steep hillside. A pencil directly beneath the spot then plots the
exact shape and position of the feature on the map. For contouring the platen is fixed at the
selected height (at a scale adjusted to that of the model), and the spot is permitted to touch the
model surface wherever it will; the pencil then draws the contour. With more complex
mechanical devices, rays of the light reaching the aircraft taking the two photographs are
represented by rods meeting at a point that represents the position of the feature of the model
being viewed. With a complicated system of prisms and lenses the operator, as with projection
instruments, sees a spot that can be moved anywhere in the overlap and up or down to touch the
model surface. A mechanical or electronic system moves a pencil into the corresponding position
on a plotting table to which the map manuscript is fixed. With computerized analytic instruments
the mechanical operation is limited to measuring coordinates on the two photographs, and the
conversion 19 to a three-dimensional model is performed entirely by the computer. It is possible
with the most precise plotting instruments of either type to draw a map at four to six times the
scale of the photographs and to plot contours accurately at a vertical interval of about one one-
thousandth of the height from which the photographs were taken. With such analytic instruments
the record can be stored in digital as well as graphic form to be plotted later at any convenient
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scale. All these methods produce a line or drawn map; some of them also create a data file on
disk or tape, containing the coordinates of all the lines and other features on the map. On the
other hand, aerial photographs can be combined and printed directly to form a photomap. For flat
areas this operation requires simply cutting and pasting the photographs together into a mosaic.
For greater accuracy the centres of the photographs may be aligned by the use of slotted
templates to produce a photomap called a controlled mosaic. A much more precise technique is
based on the use of an orthophotoscope. With this device, overlapping photographs are employed
just as in the stereoscopic plotter, but the instrument, rather than the manual tracing of the
features and contours, scans the overlap and produces an orthophotograph by dividing the area
into small sections, each of which is correctly scaled. This procedure is best applied to areas of
low relief without tall byildings; the resulting ans.can thendye substituted for line maps in rural
areas where they are practically useful in planning resettlement in agricultural projects. Because
no fair drawing is required, the final printed map can be produced much more quickly and
cheaply than would otherwise be possible.

Notes: 1. Planimetricmap — kapta 0e3 u3oopaxenus peibeda; 2. Adjacentstrip — cMexHbIi
mapiipyt; 3. Overlap — nmepekpbiTre (JIUCTOB KapThl WK a3pOCHUMKOB); 4. Transparenttemplate
— mpo3pavHsblii mabdsaoH; 5. Plottinginstrument — kaprococraBurensckuii mpudop; 6. Platen —
MIPUKUMHOE YCTPOCTBO; 7. Photomap — kapta, coctaBieHHast o a3podoToChbEMOUHBIM
nauubiM; 8. Controlled mosaic — opuenTrpoBanHbiii otomaan; 9. Orthophotoscope —
oprodotockorr; 10. Stereoscopic plotter — crepeoodpabareiBarorImii MPUOOP.

MODERN SURVEYING HYDROGRAPHY

Surveying of underwater features, or hydrographic surveying, formerly required techniques very
different from ground surveying, for two reasons: the surveyor ordinarily was moving instead of
stationary, and the surface being mapped could not be seen. The first problem, making it difficult
to establish a framework except near land or in shoal areas, was dealt with by dead reckoning
between points established by astronomical fixes. In effect a traverse would be run with the
ship’s bearing measured by compass and distances obtained either by measuring speed and time
or by a modern log that directly records distances. These have to be checked frequently, because
however accurate the log or airspeed indicator and compass, the track of a ship or aircraft is not
the same as its course. Crosscurrents or winds continually drive the craft off course, and those
along the course affect the speed and the distance run over the ground beneath. The only way a
hydrographer could chart the seabed before underwater echo sounding and television became
available was to cast overboard at intervals a sounding line with a lead weight at the end and
measure the length of the line paid out when the weight hit the bottom. The line was marked in
fathoms, that is, units of one one-thousandth of a nautical mile, or approximately six feet (1,8
metres). Sounding by lead is obviously very slow, especially in deep waters, and the introduction
of echo sounding in the early 20th century marked a great improvement. It was made possible by
the invention of electronic devices for the measurement of short intervals of time. Echo sounding
depends on timing the lapse between the transmission of a short loud noise or pulse and its return
from the target — in this case the bottom of the sea or lake. Sound travels about 5,000 feet (1.500
metres) per second in water, so that an accuracy of a few milliseconds in measurements of the
time intervals gives depths within a few feet. The temperature and density of water affect the
speed at which sound waves travel through it, and allowances have to be made for variations in
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these properties. The reflected signals are recorded several times a second on a moving strip of
paper, showing to scale the depth beneath the ship’s track. The echoes may also show other
objects, such as schools of fish, or they may reveal the dual nature of the bottom, where a layer
of soft mud may overlie rock. Originally only the depth that was directly beneath the ship was
measured, leaving gaps between the ship’s tracks. Later inventions, which include sideways-
directed sonar and television cameras, have made it possible to fill these gaps. While
measurements of depths away from the ship’s track are not 21 so accurate, the pictures reveal
any dangerous objects such as rock pinnacles or wrecks, and the survey vessel can then be
diverted to survey them in detail. Modern position-fixing techniques using radar have made the
whole process much simpler, for the ship’s location is now known continuously with reference to
fixed stations on shore gy, satgllite sracks. Anther, modern teghnique is the use of pictures taken
from aircraft or satellites to indicate the presence and shape of shoal areas and to aid the planning
of their detailed survey. An alternative to the use of radar or satellite signals for continuous and
automatic recording of a ship’s position is the employment of inertial guidance systems. These
devices, developed to satisfy military requirements, detect every acceleration involved in the
motion of a craft from its known starting point and convert them and the elapsed time into a
continuous record of the distance and direction traveled. For studying the seabed in detail, the
bottom of the sounding lead was hollowed to hold a charge of grease to pick up a sample from
the sea floor. Today television cameras can be lowered to transmit pictures back to the survey
ship, though their range is limited by the extent to which light can penetrate the water, which
often is murky. Ordinary cameras also are used in pairs for making stereoscopic pictures of
underwater structures such as drilling rigs or the wreckage of ancient ships.

Notes: 1. Hydrographic surveying — ruaporpaduueckascrémia; 2. Shoalarea — menkoBogHast
30Ha; 3. Astronomicalfix — actponomuyeckas touka; 4. Fathom — ¢arom; 5. Echosounding —
mpomep riyouH sx0s10ToM; 6. Surveyvessel — ruaporpaduueckoe cyauo; 7. Elapsedtime —
MPOIIEAIINI MPOMEXKYTOK BpeMeHu; 8. Stereoscopicpicture — crepeockomnuyeckoe H300paxkeHue.

MODERNSURVEYINGHEIGHTDETERMINATION

Heights of surface features above sea level are determined in four main ways: by spirit leveling,
by measuring vertical angles and distances, by measuring differences in atmospheric pressure,
and, since the late 20th century, by using three-dimensional satellite or inertial systems. Of these
the first is the most accurate; the second is next in accuracy but faster; the third is least accurate
but can be fastest if heights are to be measured at well-separated 22 points. The last two
techniques require sophisticated equipment that is still very expensive. In spirit leveling the
surveyor has for centuries used a surveying level, which consists of a horizontal telescope fitted
with cross hairs, rotating around a vertical axis on a tripod, with a very sensitive spirit level fixed
to it; the instrument is adjusted until the bubble is exactly centred. The reading on a graduated
vertical staff is observed through the telescope. If such staffs are placed on successive ground
points, and the telescope is truly level, the difference between the readings at the cross hairs will
equal that between the heights of the points. By moving the level and the staffs alternately along
a path or road and repeating this procedure, differences in height can be accurately measured
over long horizontal distances. In the most precise work, over a distance of 100 kilometres the
error may be kept to less than a centimeter. To achieve this accuracy great care has to be taken.
The instrument must have a high-magnification telescope and a very sensitive bubble, and the
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graduated scale on the staff must be made of a strip of invar (an alloy with a very small
coefficient of thermal expansion). Moreover, the staffs must be placed on pegs or special heavy
steel plates, and the distance between them and the level must always be the same to cancel the
effects of aerial refraction of the light. In less precise work a single wooden staff can be used; for
detailed leveling of a small area, the staff is moved from one point to another without moving the
level so that heights can be measured with a radius of about 100 metres. The distances of these
points from the instrument can be measured by tape or more commonly, by recording not only
the reading at the central cross hair in the field of view of the telescope but also those at the
stadia hairs, that is by tachymetry. The bearing of each point is observed by compass or on the
horizontal circle of the level so that it can be plotted or drawn on the map. Since the 1950s levels
have been introduced ipwhich the lipe,of sight s automatically leveled by passage through a
system of prisms in a pendulum, thus removing the need to check the bubble. The disadvantage
of spirit leveling is the large number of times the instrument has to be moved and realigned,
particularly on steep hills; it is used primarily along practically flat stretches of ground. For
faster work in hilly areas, where lower accuracies usually are acceptable, trigonometric height
determination is employed using a theodolite to measure vertical angles and measuring or
calculating the distances by triangulation. This procedure is particularly useful in obtaining
heights throughout a major framework of triangulation or traverse where most of the points are
on hilltops. To increase precision, the observations are made 23 simultaneously in both
directions so that aerial refraction is eliminated; this is done preferably around noon, when the
air is well mixed. The third method of height determination depends on measurements of
atmospheric pressure differences with a sensitive aneroid barometer, which can respond to
pressure differences small enough to correspond to a foot or two (0.3 to 0.6 metre) in height. The
air pressure changes constantly, however, and to obtain reliable results it is necessary to use at
least two barometers; one at reference point of known height is read at regular intervals while the
surveyor proceeds throughout the area, recording locations, times, and barometer readings.
Comparison of readings made at the same time then gives the height differences. An alternative
to the barometer for pressure measurement is an apparatus for measuring the boiling point of a
liquid, because this temperature depends on the atmospheric pressure. Early explorers
determined heights in this way, but the results were very rough; this technique was not accurate
enough for surveyors until sensitive methods for temperature measurement were developed. The
airborne profile recorder is a combination of this refined apparatus with a radar altimeter to
measure the distance to the ground below an aircraft. Analysis of the signals received
simultaneously from several satellites gives heights as accurately as positions. Heights
determined in this way are useful in previously unmapped areas as a check on results obtained by
faster relative methods, but they are not accurate enough for mapping developed areas or for
engineering projects. All-terrain vehicles or helicopters can carry inertial systems accurate
enough to provide approximate heights suitable for aerial surveys of large areas within a
framework of points established more accurately by spirit leveling.

Notes: 1. Cross hairs — cetkanureii; 2. Readings — nmoka3zaHusi ©3MEepHUTEIbHBIX IPUOOPOB; 3.
High-magnification — 6onbiioe yBenuuenue; 4. Graduatedscale — macirabHast TuHelika; S.
Thermalexpansion — repmansHoe pacmupenue; 6. Stadiahairs — nansHOMepHBIC HUTH; 7.
Pendulum — masTHuk; 8. Aneroidbarometer — 6apomerp-anepoun; 9. Airborneprofilerecorder —
OopToBoii BeicoToMep ¢ camonucuem; 10. Radar altimeter — pagapHubiiiBICOTOMED.
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3D LASER SCANNING FOR CULTURAL HERITAGE

In the last years, thanks to the advances of surveying sensors and techniques, many heritage sites
could be accurately replicated in digital form with very detailed and impressive results. The
actual limits are mainly related to hardware capabilities, computation time and low performance
of personal computer. Often, the produced models are not visible on a normal computer and the
only solution to easily visualize them is offline using rendered videos. This kind of 3D
representations is useful for digital conservation, divulgation purposes or virtual tourism where
people can visit places otherwise closed for preservation or security reasons. But many more
potentialities and possible applications are available using a 3D model. Almost 50 years ago, the
Venice Charter (International Charter for the Conservation and Restoration of Monuments and
Sites, 1964) stated: “It SRt R R ffrolcrfgﬁa %%Ifﬁfdingsﬁqe preservation and restoration of
ancient buildings should be agreed and be laid down on an international basis, with each country
being responsible for applying the plan within the framework of its own culture and traditions”.
But nowadays the need for a clear, rational, standardized terminology and methodology, as well
as an accepted professional principle and technique for interpretation, presentation, digital
documentation and presentation is still not established. Furthermore, “...Preservation of the
digital heritage requires sustained efforts on the part of governments, creators, publishers,
relevant industries and heritage institutions. In the face of the current digital divide, it is
necessary to reinforce international cooperation and solidarity to enable all countries to ensure
creation, dissemination, preservation and continued accessibility of their digital heritage”
(UNESCO Charter on the Preservation of the Digital Heritage 2003). Therefore, although we
may digitally record and produce models, we also require more international collaborations and
information sharing to digitally preserve and make them accessible in all the possible forms and
to all the possible users and clients. But despite all these international statements, the constant
pressure of international heritage organizations and the recent advances of 3D recording
techniques, a systematic and targeted use of 3D surveying and modelling in the Cultural Heritage
field is still not yet employed as a default approach for different reasons: 1) the idea of high costs
for 3D models; 2) the difficulties in achieving good 3D models by everyone; 3) the thought that
3D is an optional process of interpretation and an additional ‘aesthetic’ factor, i.e. traditional 2D
documentation is enough; 4) the difficulty of integrating 3D worlds with other more standard 2D
25 material; 5) the lack of powerful and reliable software to handle 3D data and produce
standard documentation material. New technologies and new hardware are pushing to increase
the quality of 3D models with the purpose of attracting new people into the 3D world. Many
companies entered inside this market developing and employing software and survey systems
with good potentialities and often very impressive results. Indeed the number of 3D products is
huge and if one hand the cost of these technologies is slowly reducing, on the other hand it’s
difficult, in particular for nonspecialists, to select the right product due to a lack of standard
terminology and specifications. Furthermore, new technologies can for sure be a powerful tool to
improve the classical standard of documentation and create a new methodology, however caution
must be used and they have to be further studied and customized to be fully effective and useful,
since even the standard bi-dimensional representations are still not problem-free. When planning
a 3D surveying and modeling project, beside all the technical parameters that should be kept in
mind (e.g. location, accessibility, geometric detail, budget), a very crucial thing to know is the
final user of the 3D data and the final project’s goal, in order to clarify what is actually needed.
Nowadays there is a large number of geomatics data acquisition tools for mapping purposes and
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for visual Cultural Heritage digital recording. These include satellite imagery, digital aerial
cameras, radar platforms, airborne and terrestrial laser scanners, UAVs, panoramic linear
sensors, SRL or consumer-grade terrestrial digital cameras and GNSS/INS systems for precise
positioning. Beside data acquisition systems, today new software has been developed and many
automated data processing procedures are available. For what concerned new functionality for
3D data management, there are new advances in Geographic Information Systems (GIS) and 3D
repositories (e.g. BIM) while in the visualization field the rendering and animation software are
now more affordable with lower costs and higher results. The continuous development of new
sensors, data capture methodologies and multi-resolution 3D representations are contributing
significantly to the documentation, conservation, and presentation of heritage information and to
the growth of research in the Cultiral Heritage field,. The geggration of reality-based 3D models
of heritage sites and objects is nowadays performed using methodologies based on passive
sensors and image data, active sensors and range data, classical surveying (e.g. total stations or
GNSS), 2D maps, or an integration of the aforementioned techniques. The choice or integration
depends on the required accuracy, object dimensions, location constraints, instrument’s
portability and usability, surface 26 characteristics, project’s budget and final goal of the 3D
survey. ldentify the best approach in every situation is not an easy task but it is nowadays clear
that the combination and integration of different sensors and techniques, in particular when
surveying large and complex sites, is the ideal solution in order to: 1) exploit the intrinsic
strengths of each technique, 2) compensate for weaknesses of individual methods, 3) derive
different geometric Levels of Detail of the scene under investigation that show only the
necessary information and 4) achieve more accurate and complete geometric surveying for
modelling, interpretation, representation and digital conservation issues. The Stonehenge laser
scan survey undertaken back in 2011 successfully demonstrates the recording, documentation
and archaeological analysis application of laser scanning as well as its latent potential for
deriving new data. This new survey aimed to record both the world famous prehistoric
monument and ‘The Triangle’ landscape immediately surrounding it by applying a range of laser
scanning systems from Leica Geosystems and Zoller und Fruhlich (Z+F) with varying
specifications and data capture capabilities. In December 2013 a new visitor centre was opened
at Stonehenge containing a number of displays based on the laser scan data. These included
interpretation and tactile reconstructions of the henge monument and a new ‘Stand in the Stones’
virtual display that every visitor now experiences when entering the new centre. Such a project
therefore demonstrates that laser scanning can successfully record heritage sites and monuments
and provides a range of useable outputs encompassing traditional, modern and virtual
requirements. The importance of Cultural Heritage documentation is well recognized and there is
an increasing pressure at international level to preserve them also digitally with long-lasting and
standard formats. Indeed 3D data are today a critical component to permanently record the shape
of important objects so that, in digital form at least, they might be passed down to future
generations. This concept has produced firstly a large number of projects, mainly led by research
groups, which have realized very high quality and complete digital models and secondly has
alerted the creation of guidelines describing standards for correct and complete 3D
documentations and digital preservation.

Notes: 1. Geomatics — reoundopmaruka (geo+informatics); 2. Digitalrecording — uudposas
peructpanus; 3. Satelliteimagery — n3o0pakenue cryTHHKOBBIX naHHbIX; 4. Radarplatform —
panuoJIOKallMOHHAs YCTaHOBKa; 5. Panoramicsensor — manopamubiii gatauk; 6. GNSS
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(GlobalNavigationSatelliteSystem) — rioGayibHast HABUTAI[HOHHAS CIYTHUKOBAs CHCTEMa
(THCC); 7. INS (Inertial Navigation System) — unepunanpaas HaBuraimonHas cucrema (MHC).

TOOLS AND PRODUCTS OF MODERN GEODESY

Today, the toolbox of geodesy comprises a number of space-geodetic and terrestrial techniques,
which together allow for detailed observations of the «three pillars of geodesy» (Geokinematics,
Earth Rotation, the Gravity Field) on a wide range of spatial and temporal scales. With a mix of
terrestrial, airborne, and spaceborne techniques, geodesy today determines and monitors changes
in Earth's shape, gravitational field and rotation with unprecedented accuracy, resolution
(temporal as well as spatial), and long-term stability. At the same time, geodetic observation
technologies are in constanicdewele ppasat. vikiitsnewsteelanologres extending the observation
capabilities almost continuously in terms of accuracy, spatial and temporal coverage and
resolution, parameters observed, latency and quality. Together, these observations provide the
basis to determine and monitor the ITRF and ICRF as the metrological basis for all Earth
observations. Equally important, the observaitons themselves are directly related to mass
transport and dynamics in the Earth system. Thus, the geodetic measurements form the basis for
Earth system observations in the true meaning of these words. Beutler et al. suggested a
development towards an interdisciplinary service in support of Earth sciences for the IGS. With
the establishment of GGOS, IAG has extended this concept of an observing system and service
for Earth system sciences to the whole of geodesy. It is obvious that there is an intimate
relationship between the three pillars of geodesy and the reference systems and frames. For
geokinematics and Earth rotation, the relationship works both ways: the reference systems are
required for positioning purposes (terrestrial and celestial) and for studying Earth rotation, and
monitoring through the space geodetic techniques is necessary to realize the two frames and the
time-dependent transformation between them. The ICRF, the ITRF, and the EOPs are needed to
derive a gravity field, which is consistent eith the ICRF, the ITRF, and the corresponding EOPs.
Therefore, one might think at first that the gravity field is not necessary to define and realize the
geometric reference systems. However, in order to realizText 14 TOOLS AND PRODUCTS OF
MODERN GEODESY Today, the toolbox of geodesy comprises a number of space-geodetic and
terrestrial techniques, which together allow for detailed observations of the «three pillars of
geodesy» (Geokinematics, Earth Rotation, the Gravity Field) on a wide range of spatial and
temporal scales. With a mix of terrestrial, airborne, and spaceborne techniques, geodesy today
determines and monitors changes in Earth's shape, gravitational field and rotation with
unprecedented accuracy, resolution (temporal as well as spatial), and long-term stability. At the
same time, geodetic observation technologies are in constant development with new technologies
extending the observation capabilities almost continuously in terms of accuracy, spatial and
temporal coverage and resolution, parameters observed, latency and quality. Together, these
observations provide the basis to determine and monitor the ITRF and ICRF as the metrological
basis for all Earth observations. Equally important, the observaitons themselves are directly
related to mass transport and dynamics in the Earth system. Thus, the geodetic measurements
form the basis for Earth system observations in the true meaning of these words. Beutler et al.
suggested a development towards an interdisciplinary service in support of Earth sciences for the
IGS. With the establishment of GGOS, 1AG has extended this concept of an observing system
and service for Earth system sciences to the whole of geodesy. It is obvious that there is an
intimate relationship between the three pillars of geodesy and the reference systems and frames.
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For geokinematics and Earth rotation, the relationship works both ways: the reference systems
are required for positioning purposes (terrestrial and celestial) and for studying Earth rotation,
and monitoring through the space geodetic techniques is necessary to realize the two frames and
the time-dependent transformation between them. The ICRF, the ITRF, and the EOPs are needed
to derive a gravity field, which is consistent eith the ICRF, the ITRF, and the corresponding
EOPs. Therefore, one might think at first that the gravity field is not necessary to define and
realize the geometric reference systems. However, in order to realize the ITRF, observations
made by the satellite geodetic techniques (SLR, GNSS, DORIS) are needed. For these
techniques, a gravitational reference system and frame is required as well and cannot be
separetely determined from the geometrical frames. The problems are obviously inseparable
when dealing with the definition, ip the,geometry, and.gravitysdomains (origin, orientation, 28
scale of the geometric networks, low degree and order terms of the Earth's gravity field). This
consistency between geometric and gravitational products is important today, it will be of
greatest relevance in the future for the understanding of the mass transport and the exchange of
angular momentum between the Earth's constituents, in particular between solid Earth,
atmosphere, and oceans. The aspect of consistency is also of greatest importance for all studies
related to global change, sea level variation, and to the monitoring of ocean currents. In the
narrowest possible sense, geodesy has the tasks to define the geometric and gravitational
reference systems, and to establish the celestial, terrestrial, and gravitational reference frames.
Moreover geodesy has to provide the transformation between the terrestrial and celestial
reference frames. These key tasks would be relatively simple to accomplish on a rigid Earth
without hydrosphere and atmosphere. However, in the real Earth environment already the
definition of the terrestrial and gravitational reference systems is a challenge. The corresponding
reference frames can only be established by permanent monitoring based on a polyhedron of
terrestrial geodetic observing sites, and of space missions.

Notes: 1. Spatial scale — mpoctpancTeennsiii Mmaciurta0; 2. ITRF (International Terrestrial
Reference Frame) — MexaynapoaHast cuctema HazeMHbIX koopaunat; 3. ICRF (International
Celestial Reference Frame) — Mexxaynapoanas HebecHas cucrema koopauHar; 4. 1GS
(International GNSS Service) — Mexaynapoaaas ciayx6a GNSS; 5. GNSS (Global Navigation
Satellite System) — rio6anbHas HaBUranMOHHAs CliyTHHKOBas cucteMma; 6. GGOS (Global
Geodetic Observing System) — rmobaneHas cucTemMa reofe3nueckux HaobmoaeHwuii; 7. IAG
(International Association of Geodesy) — mexxayHapoanas accormanus reoaesun (MAT); 8. EOP
(Earth orientation parameters) — mapametps! opuentaruu 3emin; 9. SLR (Satellite Laser
Ranging) — cnyraukoBast nazephas sokanusi; 10. DORIS (Doppler Orbitography and
Radiopositioning Integrated by Satellite) — JloriepoBckast opourorpadus. 29

OBSERVING EARTH’S ROTATION SPACE-GEODETIC TECHNIQUES VLBI: VLBI
observes radio signals emitted by quasars. These fixed points constitute the ICRF, and variations
in the orientation of the Earth are measured with respect to the ICRF. This technique is sensitive
to processes that change the relative position of the radio telescopes with respect to the source,
such as a change in the orientation of the Earth in space or a change in the position of the
telescopes due to, for example, tidal displacements or tectonic motions. If just two telescopes are
observing the same source, then only two components of the Earth’s rotation can be determined.
A rotation of the Earth about an axis parallel to the baseline connecting the two radio telescopes
does not change the relative position of the telescopes with respect to the source, and hence this
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component of the Earth’s orientation is not determinable from VLBI observations taken on that
single baseline. Multibaseline VLBI observations with satisfactory geometry can determine all of
the components of the Earth’s rotation including their time rates-of-change. In fact, the motion of
the axis of rotation of the Earth in space (precession and nutation) and the rotation angle around
the axis of rotation are uniquely monitored by VLBI through its direct connection to the ICRF.
GNSS: GNSS signals observed by a network of ground stations can be used to determine the
orientation of the network of receivers as a whole. In practice, in order to achieve higher
accuracy, more sophisticated analysis techniques are employed to determine the EOPs and other
quantities such as orbital parameters of the satellites, positions of the stations, and atmospheric
parameters such as the zenith path delay. Only polar motion and its time rateof-change can be
independently determingd, fram,GNSS, measyrements. U T1 gannot be separated from the orbital
elements of the satellites and hence cannot be determined from GNSS data. The time rate-of-
change of UT1, which is related to the length of the day, can be determined from GNSS
measurements. But because of the corrupting influence of orbit error, VLBI measurements are
usually used to constrain the GNSS-derived Length of Day (LOD) estimates. SLR and LLR:
Although a number of satellites carry retro-reflectors for tracking and navigation purposes, the
LAGEOS I and |1 satellites were specifically designed and launched to study geodetic properties
of the Earth including its rotation and are the satellites most commonly used to determine EOPs.
Including range measurements to the Etalon I and 11 satellites have been found to strengthen the
solution for the EOPs, so these satellites are now often included in the process. The EOPs are
recovered from the basic range 30 measurements in the course of determining the satellite’s orbit
and station coordinates. However, because variations in UT1 cannot be separated from variations
in the orbital node of the satellite, which are caused by the effects of unmodeled forces acting on
the satellite, it is not possible to independently determine UT1 from SRL measurements.
Independent estimates of the time rate-of-change of UT1, or equivalently, of LOD, can be
determined from SLR measurements, as can polar motion and its time rate-of-change. In the case
of LLR, the EOPs are typically determined from observations by analyzing the residuals each
station after the lunar orbit and other parameters such as station and reflector locations have been
fit to the range measurements. From this single station technique, two linear combinations of
UT1 and the polar motion parameters can be determined, namely, UTO and the variation of
latitude at that station. A rotation of the Earth about an axis connecting the station with the origin
of the terrestrial reference frame does not change the distance between the station and the Moon,
and hence this component of the Earth’s orientation cannot be determined form single station
LLR observations. DORIS: Processing DORIS observations allows the orbit of the satellite to be
determined along with other quantities such as station positions and EOPs. As with other satellite
techniques, UT1 cannot be determined from DORIS measurements, but its time rate-of-change
can be determined, as can polar motion and its rate-of-change.

Notes: 1. VLBI (Very Long Baseline Interferometry) — panuonnaTtepdepomeTpust co
ceepxauaHbIMU 0azamu (PCJIB); 2. Tectonic motion — tekTonuueckoe aemwkenue; 3. Rate-of-
change — ckopocts u3mepenus; 4. Precession — npenieccus; 5. Nutation — ayranus; 6. Zenithpath
— HarpaBJieHHe Jyda B 3eHure; 7. Polar motion — nBmxenue nomrocos; 8. UT1 (Universal Time)

- YHUBEpCaJIbHOE BpeMs - OCHOBHAs Bepcusi BceMupHoro Bpemenu; 9. LLR (Lunar Laser
Ranging) - nazepnas nokanus Jlynasr; 10. UTO (Universal Time) - BceMupHoe Bpems,
oTpesieNieMoe ¢ IOMOIIbIO HAOIIOJEHUH CYTOYHOTO ABMKEHHS 3BE3/1 MIIM BHETATAKTUYECKUX
PaTMOMCTOYHHUKOB, a TakXKe JIyHbI M MICKYCCTBEHHBIX CITYTHUKOB 3emin. 31
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CONSISTENCY OF DATA COLLECTION AND PROCESSING: CONVENTIONS

Since the very early days, international geodesy has always adhered to some form of standards
and conventions, the best known of which being the Geodetic Reference System (GRS), revised
appropriately on decadal scales, the last version being GRS80. GRS consistently covered
geometry, gravity and rotation, albeit at the very top level of required constants and the most
basic formulae, with an eye towards classical techniques and approaches, which at the time were
still the main source of geodetic products. At that time however, a new project was conceived
and successfully executed with international participation at all levels, including design,
execution and evaluation; a project that would eventually lead geodesy from the classical era to
that of the space age. The project Monitoring Earth Rotation and Inter-comparison of Techniques
(MERIT), acted as the Pifet T WiaP AL 14teT° 60 BECETie thePERS. Along with it came an
expanded compilation of constants and standard formulas, mostly associated with the reference
frame and Earth rotation, to be used by the project participants. These came to be known as the
MERIT standards and with the establishment of the IERS, they became the basis for the
development of the IERS Conventions as we know them and use them today. While, at the
beginning, the Conventions mainly served as a guideline for the purpose of data analyses and
reduction for Earth orientation monitoring only, they gradually developed as the reference for
geometry and reference frame work as well, including all aspects of the required techniques,
from geometric modeling of the observables to all of the required geometric and dynamic
corrections in order to achieve the accuracy that IERS expected for these products. To achieve
this, the Conventions slowly expanded to encompass models and constants that were well
beyond the observations for geometry and rotation, including the gravity field and all of its
temporal variations (tides and secular changes as well as loading effects from the oceans and
atmosphere), relativistic corrections and environmental corrections (e.g. atmospheric delays).
The area where these Conventions are focused is that of the space geodetic observations, leaving
out most of the constants and practices for ground-based geodesy. This is perhaps due to the fact
that the products that concern IERS are of global nature and none of the ground-based geodetic
techniques can contribute significantly or compete with the satellite-borne or space-based
techniques. Looking at it from a spectral view, they cover the long-wavelength part of the
spectrum of products. Geodesy however can deliver significant information at the high-
frequency end of the spectrum, albeit in some areas only. One of these areas, the most important
one, is that 32 of the gravitational field of Earth. Ground and airborne surveys provide very high
quality and high-resolution local information that is used along with the long-wavelength
information obtained from spaceborne instruments (CHAMP, GRACE, GOCE), to develop
extremely high resolution global Earth gravity models that will never be derived from space data
alone. This is the area that the Conventions need to cover in more detail, both, in the description
of the required constants and the standard formulas and practices in reducing such data. Once
this is accomplished, the foundations of all three pillars will be ably supported by the same,
unique set of Conventions and Standards. While the expansion and enrichment of the existing
Conventions and Standards is a rather simple task, the actual enforcement in practice is by far a
more challenging task. While most institutions seek to be part of the appropriate I1AG Service in
order for their products be granted the seal of approval from that Service, it is usually very
difficult to force the required changed in the software and the procedures followed by that
institution to make it conform with the IERS rules. As most Services discovered, it took years for
the various Analysis Centers within a technique to achieve this harmonization. It will take quite
60



an effort to ensure that this harmonization exists also across techniques, since the geodetic
products are for the most part a combination of inputs from several if not all of the Services. An
even more difficult and taxing effort will be required in making sure that not only the same
constants, theoretical or empirical models, and reduction procedures are consistent, but also all
of the background information used in forward-modeling geophysical processes are also
consistently derived and applied in the various analyses and reductions of geodetic observations.
When all of the above are accomplished, there is still going to be an issue concerning the
parameterization of the same effects across techniques. Recognizing that not all techniques are
equally sensitive (or sensitive at all) to all of the geodetic products, we will need to identify what
parameters each technique should deliver and at what frequency, in order to ensure that this
information can be easily, and Jeadily, combined with joputs grpm other techniques. The issue has
been given enough attention for the set of parameters that cover the geometric and rotational
group, with only minor attention given to some very long-wavelength gravity information. To
some extent this approach has been reasonable since the very short wavelength gravitational
information is well below the sensitivity of any space technique at this point, and for many years
to come. There are other areas though where part of such information can be applied in a
different form, as a constraint to the results obtained from the global space techniques. For
example, incorporating some absolute gravity measurements at a few points 33 on Earth in the
development of a precise orbit from some type of tracking data is practically meaningless. On
the other hand, imposing a constraint on the height change of a tracking station based on
repeated absolute gravity measurements at that site is a very useful piece of information
independent of the primary source of data determining the position and motion of that site. Such
synergetic use of various inputs with a common, single output can only be done if the
information from all sources adheres to one set of conventions.

Notes: 1. Geodetic Reference System (GRS) - rimoGanbHbIii JaTyM ¢ MOJEIBIO TPABUTAIIHOHHOTO
moJist 3emut; 2. International Earth Rotation and Reference Systems Service (IERS) —
Mesxaynapoanas ciry:k6a Bpamenus 3emim (MCB3); 3. Reference frame — cucrema koopauHar;
4. Secular changes — BekoBrie m3menenus; 5. Relativistic corrections — penstuBucTckue
nonpasku; 6. Satellite-borne — ycranossienHsIit Ha HCKycCTBEHHOM ciyTHHKE; 7. Long-
wavelength — nmuaHOBOIHOBRI; 8. Forward-modeling — onepexaromee Moaeauposanue; 9.
Parameterization — mapamerepuzanus. Text 17 GEODETIC IMAGING TECHNIQUES InSAR
The processing of Synthetic Aperture Radar (SAR) images using the
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