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BBEJIEHUE

JlaHHbIE MeTOIMYECKHEe yKa3aHHsl pa3paboTaHbl JUIsi aBTOMATH3WPOBaH-
HOTO mojcyéra 00bEMOB 3eMIISTHBIX PabOT MPU BEPTUKAIBHOM IUIaHMPOBKE
TUTOLIIAITKH.

Hcnonp3oBaHne KOMIBIOTEPOB JUIS NPOBEACHHUS MHOTOYHCICHHBIX pac-
YETOB NPH PEIICHUH TPYIOEMKUX 3a1a4 TEXHOJIOTHH U OPTaHU3alli CTPOHU-
TENBCTBA BEAET K COKPAILCHUIO CPOKOB NPOCKTHPOBAHMS M IOBBILICHHIO Ka-
4YecTBa IPOCSKTHBIX PEIICHUH 0OBEKTOB CTpOUTENsCTBA. Kpome Toro, moss-
JeTCs BOSMOKHOCTH OOJIbLIIe BHUMAHUS YIEINATh OCHOBHOHM, TEXHOJOTHYeE-
CKOIl CTOpPOHE BOIIpOCa, MPOMU3BOIMTH BaAPHAHTHOE NPOEKTHPOBAaHHE, TOOH-
BaTbCsl BBICOKON TOYHOCTU IIPOEKTHBIX PELICHUM.

Onektponnbie Tabmuipr Microsoft Excel — yno6Hoe cpenctBo, ¢ momo-
IIBI0 KOTOPOT'O MO>KHO BBITIOJIHATH CaMble Pa3HOOOpa3HbIe BIYHUCIICHHS, JIET -
KO U OBICTPO pelaTh COBPEMEHHbBIE HHKEHEPHBIE 3a/1auH.

Jdns pewienust 3agaqu, rae (GUIYpUPYIOT HaOOpbl JaHHBIX, ceTdaras
crpykrypa Excel moxxomur kax Henpss aydine. C nomompio Excel moxno
PELINTh INUPOKUHA KPYT 3a1a4, AT KOTOPHIX paHbLIe COCTABIISUICH KOMITBIO-
TepHBIC MporpaMMsbl. TpebyeTcst BpeMs AJs HallMCaHUS MPOrpaMMBbl H CO-
CTaBJICHUsI Ha OCHOBAaHMHM NOJyYCHHBIX pe3yibTaroB oruéra. Hamporus,
npenocrasisieMble EXcel ynoOcTBa Mcnons30BaHus M BBIBEICHHS HA MeYaTh
pe3yJbTaToB B KOHEYHOM BHIE (HJIM MPOCTOTA IEpeHOCa Pe3yIbTaToB B TCK-
CTOBBII MPOIIECCOP) CIIOCOOCTBYIOT 3HAYMTEILHOMY COKPAILEHHIO BPEMEHH,
TpeOyeMoro Juis pelieHHs 3a/1a4d C TOMOIIbIO AJIEKTPOHHBIX TaOIUIl IO
CPaBHEHUIO C OOLICTIPUHITHIMUA METOAAMH MPOTrPaMMUPOBAHUSI.

IMpumenenne Excel yno6HO B ciiemyromux ciaydasx:

— MHOT'OKPATHOE BBIIIOJHEHHE OJJHOTUITHBIX BHIYMCIICHUIA;

— HMCIOJIb30BaHNE TAOJIMYHBIX JaHHBIX;

— aHaJNU3 3aBHCUMOCTH IapameTpa (MCCIIeOBaHUe THIA «4TO OyzeT, ec-
T ..»);

— NIPE/ICTABIICHUE PE3YNIbTATOB B YNTa0EIEHOM BHIC.

Iporpamma miis ompenelieHUss 00bEMa 3eMIISHBIX PabOT MPEACTABISCT
coboit daiin padoueit kuuru Excel «O6bem 3emisiHbiXx paboT.XIS». ABTOpHI
nporpammsl —C.JI. Mammnosa, H.I'. Mamaes.



1. IOCTAHOBKA 3AJIAYA U KPATKAS
METOJUKA PACYETOB

Ha HexoTOpoM yd4acTke HaME4YeHO HPOU3BECTH 3eMJISIHbIE pabOThHI 1O
BEPTHKAJIbHO ITAHUPOBKE IUTOLIANKE. 3a/aH IJIaH y4yacTKa, pa3douToro Ha
KBazpatsl. l3BecTHa JUIMHA CTOPOHBI KBajpaTa. Ha miaHe HaHECEHBI TOpH-
30HTAJIH, ONIPECIISIONINE PeNbed) MECTHOCTH.

Tpebyercs onpenenuts 00bEMBI 36MIITHBIX Mace, MOAIEKAIINX BBHIEMKE
W HACBIIH, TIPH COOTIOICHUN HYJIEBOTO OaaHca rpyHTa.

ITpn naHHOW MOCTaHOBKE 331241 0OBEMBI 3EMIISIHBIX PA0OT TPaJULIHOHHO
PaccUNTHIBAIOT METOOM KBaJpPAaTHBIX WM TPEYTOJIbHBIX mpu3M. IlocnexHmii
u3 HUX Aa€T OoJiee TOYHBIN pe3ysIbTaT, MMEHHO OH IPUHSAT JUIs PacuéToB.

Pacuér ocymiecTBisieTcss ¢ y4éToM 00pa30BaHHUs OTKOCOB IO NMEPUMETPY
ydacTKa U UX 00bEMOB.

KBagpats! pa3buBaloT Ha TPEeyroJIbHUKH, KakK Moka3aHo Ha puc. 1. CHa-
qajia HaXoAT 4€pHbIE OTMETKH BEpIIMH KBaJpaToB, 3aT€M CPEIHIO0 IJIaHH-
POBOYHYIO OTMETKY, OOECIICUMBAIONIYIO0 BBIIIOJHEHHE YCIOBHSA HYJIEBOTO
6ananca. [Ipu 3a1aHHBIX BEPTHKATHHOM M TOPH30HTATHHOM YKJIOHAX OIpe-
JETSIFOTCS] KPAaCHBIE OTMETKH BEPIIMH KBaPaTOB M pabOUNe OTMETKH.
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[To paGo4ynm OTMETKaM OIPEAEIAIOT MOJIOKEHNE HyneBol jauHuK. [locme
9TOT0 NEPEXOAAT K ONpPEETICHUI0 00bEMOB 3EMJISIHBIX Macc 10 METOy Tpe-
YrOJBbHBIX MPU3M, TO €CTh IIOJICUMTHIBAIOT OOBEMBI BHIEMKH M HACBHIIH B
Ka)XKJIOM TPEYTOJIbHUKE, a TaK)Xe 00BbEMBI OTKOCOB IO MEPUMETPY TUIOIIAIKH.
B 3akiroueHre BBIYUCISIIOT OOLIMI 0OBEM BBICMKH U HACBHIIH, CIEIS 33 TEM,
4TOOBI PA3HOCTH MEXKTYy HUMHU HE TpeBbImana 5%.

ITo pe3ynbraTaM pacyéToB CTPOSAT KAPTOTPaMMYy 3eMIISTHBIX paboT.

2. AJITOPUTM PEHIEHUA

2.1. OnpenesieHne HATYPHBIX (YEPHBIX), MPOEKTHBIX
(KpacHBIX) M pa60YUX OTMETOK

Ha nnas muomanku B TOPU30OHTANAX HAHOCAT CETKy KBazipaToB (puc. 1).
Cropony kBagpara npuHumaior oT 10 mo 100 m. KonnuecTBO BepIIuH CETKU
KBaJIpaTOB Kak MO TOPH30HTAIM, TaK M MO BEPTHKAIM HE JOJDKHO IPEBbI-
mrats 10. KBagpaTsl pa30MBaroT Ha TPEYTOJIEHUKH COTIIACHO pHC. 1.

B BepmmHax KBaApaTOB OINPENEIAIOTCS YEPHBIC OTMETKH METOJOM JIH-
HEHHOM MHTEPIIOIIIUN MEXIY IBYMsI CMEKHBIMH TOPU3OHTAISIMHA. 1151 3TO-
TO OTPENEISIOT 10 IIAHY IDIOMIAJKH W BBOIAT B COOTBETCTBYIOIIUC STICHKH
TaOIHI UCXOIHBIX JaHHBIX (puc. 11, 12) cnenyromiye BeTHIHHBL:

1) MeHBIIME OTMETKH TOPH3OHTAJCH M KaXIOW BEpIIMHBI KBaapa-
TOB H, i M;

2) MUHHMMaJIbHbIE PACCTOSHUS OT BEPUIMH KB3JIPaTOB JI0 TOPH30HTAIIN
¢ MeHbIel oTMetkoi |, M (puc. 2);

3) MUHUMaJIbHBIE PACCTOSIHUSI MEX/Y COCEJIHHUMHU FOPU3OHTAISIMU C 00e-
UX CTOPOH BepiuHbI L, MM (puc. 3).

Oco6o0 crnenyeT OTMETHTH CIEAYIOIINE CITydan:

a) ecIM TOPU3OHTANb C HaWOOJBIICH OTMETKON Ha yJacTKe 3aMKHyTa H
ormerka N BepIIMHbI 33/1aHa, TO 3HaueHus | U L u3MepsroT, Kak moka3aHo Ha
puc. 4;

0) ecy TOPU30HTANL 3aMKHYTa, HO BEpIIMHA HE 3a/1aHa, TO B KadecTBe L
JUIL BCEX COOTBETCTBYIOIIMX BEPIIMH KBAJAPATOB MPHHAMAIOT IOCTaTOYHO
OombIroe uncio, Hanpumep, 999999 (puc. 5);

B) €CIIM BEpIIMHA yJacTKa 3aJaHa B BU/I€ IPOMEXYTOYHON TOPU30HTAIIH C
oTMeTKOi, To | 1 L ompenensiror, kak mokasaHo Ha puc. 6;

') eCJIM BepIIMHA YJ4acTKa HE 3aJaHa M HAXOAWUTCS MEXIy TOPU30HTAIIS-
MH, TO B KauecTBe L MpMHMMAIOT JOCTATOYHO OOJBIIOE YUCIIO, HAIPUMED,
999999 (puc. 7).



(] I, ls
1 2 ] %4 4
(7 o
17 lg ZID
g 72)
Ly Ly
I,z ll3 3 175
) 12 73 74 75
@l /
75 lis
Iy [/.9 (/
16 17 ] 9 >0
) )
2w &/ 7y
Puc. 2. Onpenenenmue |
\130 L, Ls L,
7 2 L 3 4 5NLs
2 Lo
L7 L 10
9
O N 8 9 10
Ld L(Z)
L 1" L 10
L,2 =14
1 12 BNLs  # BNH
y3
© L L
i3 L[g
16 7L, B 19 20 L2
"\‘:"b \-5\’( ng <L§)

Puc. 3. Onpenenenue L



Puc. 4. [Tnomazxa ¢ 3a1aHHON BepIIMHON
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Ilo mnaHy IUIOMAAKKM ONPEAEISIOT PAa3HOCTh OTMETOK COCEJHHX TOpH-
3onTaneit AH, M. Ha mranax ropusonTtanm MoryT npoxonuts depes 0,25, 0,5
i 1,0 m.

YépHast 0OTMETKa BBIYUCIISIETCS 110 (hopMylIie

Hoy = Hypy + AH - 1)

MUH

Jnst coOmoneHust HyneBoro OanaHca 3€MIIIHBIX Macc ONPENEIseTCs
CpeHssl IUIAaHUPOBOYHAsE OTMETKa MO (opmyie (10 METOAY TPEYroJbHBIX

pU3M)
D Hy+2Y Hp+3) Hz+6) Hy
H @ = 6n ' (2

rae XH.,, 2H,5, XH,3, ZH, — cyMMa 4E€PHBIX OTMETOK TaKHUX YIJIOB IUIaHH-
POBOYHOI CETKH, TJ€ COOTBETCTBEHHO CXOIATCS OJIMH, J[Ba, TPH M IIECTh
YIJIOB TPEYTOJIBHHUKOB, M; N — YHUCIIO KBAIPATOB.
KpacHass oTMeTKa MEepBOW BEPIIMHBI CETKH KBaJpPATOB OMPEACISICTCS C
yu€TOM 3aaHHBIX YKJIOHOB 10 (hopmyrie
Hkpl:Hcp+ie 'Izl+i6 '|31, ©))

rae i, I, — 3aJaHHBIA YKJIOH IJIOIIAJAKA COOTBETCTBEHHO B TOPHU30HTAILHOM
M BEPTUKAIBHOM HAmpaBieHWH. Eciu HampaBlieHHE YKJIOHA
NPUHAMAETCS CJIEBA HANPABO MJIM CBEPXY BHH3, TO YKJIOH 3aja-
€TCs CO 3HAKOM «», a €CJIM CIpaBa HaJeBO WM CHH3Y BBEPX, TO
CO 3HAKOM «—»;
I, l,1 — paccrosiHue OT mepBOW BEPUIMHBI CETKH KBAJpPaToOB COOTBET-
CTBEHHO 10 TOPU3OHTAJIBHOM M BEPTHKAIBLHONW OCH MOBOPOTA C
OTMETKO# H,),, IPOXOASAIIEH Ye€pe3 UEHTP MIOMIAAKH U MEPIEH-
JIIKYJISIPHOW HAIPABJICHHIO YKIIOHA, M.
KpacHbie OTMETKH BCEX OCTAJbHBIX BEPIIMH KBAJPATOB OMPEICISIFOTCS C
y4€TOM UX TOJIOKEHUSI [0 OTHOUICHHIO K TIEPBO# BepliuHe 1o hopmyrie
HszHKpl—i2~|2—i6-|3, 4

rze l,, |, — COOTBETCTBEHHO TOPU3OHTAIBHOE W BEPTHKAIBHOE PACCTOSHUE
OT TIEPBOM BEPIIMHBI CETKHM KBaJIPaTOB JIO COOTBETCTBYIOIICH
BEPIIMHBI, M.
Paboune oTMETKH BCeX BEPIIMH KBAJPaTOB OMPEIEISIOTCS KaK pasHOCTh
4€pHBIX U KPACHBIX OTMETOK 1O (hopMyIie
h=H,-H, Kp ®)

Ecimm BEPLIMHBI OJHOI'O U TOI'O K€ KBaJApaTa UMCIOT pa6oqI/Ie OTMETKHU
Pa3HbIX 3HAKOB, TO KBaJApaT HA3bIBAKOT NEPEXOAHBIM, TO €CTb MMCIOIIUM U
HacCbIIlb, U BBICMKY.



2.2. OnpenesieHue 00beMOB 3eMJISIHBIX Macc

2.2.1. Onpeodenenue 00vemM06 3eMIAHBIX MACC RO MEMOOY
mpey2z01bHbIX RPUSM

Ecnu paGoune 0TMETKH BEpLIMH TPEYTrOJbHUKA UMEIOT OJIMHAKOBEIE 3HA-
KH, 00BEM MPU3MBI BRIYHCISACTCS IO GOpMyIIe

a2 3
V:Em&m+%LM, (6)

rae a — AJWHa CTOPOHBI KBajapata, M; hy, hy, hy — paboune oT™MeTku BepiinH
TPEyTONbHUKA, M.

YacTp npu3M UMEIOT pabodne OTMETKH Pa3HBIX 3HAKOB (puc. 8). [Toxcuér
00BEMOB TaKHUX IPU3M IIPOU3BOANTCS B TPH 3Tala.

TpéxepanHas
nipamiioa

7

-
-

Puc. 8. TpeyronbHas npusMa, nepeceyéHHas JIMHUEH HyIeBbIX paboT

Ipexnae Bcero ormetku hy, hy, hg ynopsmouusarorest Tak, utoost hy, h,
OBLITM OJTHOTO 3HAKA.
Ha mepBoM 3Tare moJCYuThIBACTCS CyMMapHbBIi 006EM mo dhopmyie (6),
npu 5ToM oT™MeTKH hy, Ny, h3 IPUHUMAIOTCS CO CBOMMU 3HAKAMH.
Ha Bropom »sTame ompexpemnsiercss 00BEM TPEXTPaHHOW NHPAMHUIBI IO
dbopmyie
213
Vnup =% aly '
6(hy +hg)-(h +hg)

U]



rze hy, hy, hs moacTaBstrOTCS M0 A6COMFOTHOMY 3HAUEHHIO, & 3HAK BHIOUpACT-
Cs1 110 TIOJIOKCHUIO MUPAMUJIBI (JUT HACKIITH «—, IJIsI BRICMKH «+1).
Ha Tpethem 3Tame ompeaenseTcs pasHOCTh 00bEMOB MPU3MBI U MTHPAMHU-
Jbl 110 (hopMmyIie
Vir =Vnpu3Mb1_Vnup' ®)
Bce moncuérsr 006EMOB cBeieHH B Tabimiy «BenoMocts moacuéra 00b-
€MOB TIO IUIAHUPOBKE MUTOMAAKm» (puc. 15).

2.2.2. Onpedenenue 00veM08 3eMAAHBIX MACC 6 OMKOCAX

JIOTIONTHHUTENBHBIA 00BEM 3EMIISSHBIX MacC B OTKOCaX MO KOHTYPY ILIO-
IIa]IKU TTOICYUTHIBACTCS 1O PopmMyJie

_h by 1 P | ©
8tge

rae |, — paccrosHue, paBHOE JUIMHE CTOPOHBI KBAaJpaTa WM, €CIIH HyJIeBas
JIMHUS TIEPECEKAET CTOPOHY KBaApaTa, MEX/y BEPIIMHOM KBaapaTa
1 TOYKOM IepeceyeHns HyJIEBOM JIMHUKM ¥ CTOPOHBI KBapaTa, M;

Ny, N — paboune oT™MeTKH BepIHH KBaapaTa, MEX/y KOTOPBIMH ONPEACIs-
eTcs 00bEM 3eMIIHBIX Macc, M. Eciiu HyJleBas JMHHA [EPECEKAeT
CTOpOHY KBaJparta, To N=0;

@ — YroJl BHyTPEHHETO TPEHUS rpyHTa, rpai. (tadm. I11).

Vo

2.2.3. Yuém ocmamounozo pazpvixnenus zpynma

Jna ydéra 0CTaTOUHOrO pa3pbIXJIEHHs I'PYHTA, YJIOKEHHOIO B HACHIIb,
MOJCYUTHIBACTCSl CPEAHUI KO3(D(UIIMEHT OCTATOYHOTO Pa3pbIXJICHUS! TPYH-
TOB, 3aTPOHYTHIX IPH IUIAHUPOBKE, IO GopMyJIe

KD — kolel + k0p2H2 +... (10)
op — ’
P Hl + H2 +...
7€ Kop1, Kopo — K03 puIIMEHTHI OCTaTOUHOTO paspbixieHus 1-ro, 2-ro cnoé
rpyHnra (tabm. 112);
H,, H; — momHOCTh 1-T0, 2-T0 CIOEB IpyHTA, 3aTPOHYTHIX IPHU IJIAHH-
POBKeE, M.




):[J'IH OIIpEACICHUA MOIIIHOCTH CIIOEB TpyHTa, 3aTPOHYTHIX IPU IJIAHUPOB-
K€, MOACUUTLIBACTCA CPCAHIAA pa60qaa OTMCTKA B 30HC BBICMKH (pI/IC. 9)

m
BbleMKU
2N

hg;zazwxu: i=1 - . (11)

TZIe M — KOJUYECTBO pa601mx OTMCTOK B 30HC BBICMKH.

H Kk
L|R N
1 pacmumensHbiii cnoti

Jrmema
(2]

v
2| op,

Puc. 9. Onpenenenue cpenHe paboyeii OTMETKH B 30HE BHIEMKH

BbleMKU
uas hy;

u Hy, onpenensercs H,

Ha=he™— . 12)

2.2.4. bananc 3emaanvix macc

ITo oxoHuaHun nozacyéra o0bEMa 3eMIISIHBIX pabOT COCTABISIETCSI CBOJ-
Hasl BEIOMOCTh OaJlaHca 3eMJISIHBIX Macc. J{Jist cobmmoieHus HyaeBoro 6anaH-
ca 3eMJITHBIX MacC Pa3HOCTh MEXIy CYMMapHBIM 00bEMOM HaCBHIIEH U CyM-
MapHbIM O00BEMOM BBIEMOK B IUIOTHOM Telle HE JIOJDKHA COCTaBIATH 00-
nee 5%. B mpoTuBHOM cilydae IDTaHUPOBOYHAs OTMETKA JOJDKHA OBITH HC-
mpaBJIcHa, a 00BEMBI 3eMIITHBIX MACC ITEPECYUTAHBI.

[Nompagka K IMIaHUPOBOYHON OTMETKE PACCUUTHIBACTCS 1O PopmMyIie

A=Y le, (13)
rae A — maomanh IOAgKH, M2;
V,, — cyMMapHbIi 00BEM HachITIEH, M
V, — cyMMapHBIif 00BEM BEIEMOK € YIETOM YBEIIMYCHUS 00bEMA TPYHTA 32
CYET OCTATOYHOTO PA3PHIXJICHUS, M.



3. KPATKOE OITUCAHHUE NPOT'PAMMBI

[Mporpamma «O0beM 3eMIISTHBIX PaOOT» NpeAHa3Ha4yeHa Ui Mozacyéra
00bEMOB 3eMJISIHBIX Pa0OT M0 BEPTHKAJIBHOW IJIaHUPOBKe Iuromiaaku. OHa
npeycMaTpUBacT:

— HyJIEBOH 0aaHC 3eMJITHBIX Macc,

— YKJIOH KaK B TOPU30HTAJIbHOM, TaK M B BEPTHKAIBHOM HaIIPaBICHHAX;

— y4€T 00bpEMa 3eMITH B OTKOCAX.

B mporpamme peann3oBaH METOA TPEYTOJIBHBIX NPHU3M  ONpPEICICHUS
00BEMa 3eMIITHBIX Macc.

daiin mporpaMMBbl TIPEACTaBIsIET co0oi pabouyio kaury Excel, cocros-
IIYIO U3 CIEeIYIONIUX JIUCTOB:

«Havamo» — JIMCT CONEpKUT OIVIaBIEHHE, OCHOBHBIC CBEJCHUS O HPO-
rpamme u KoMMeHTapuu (puc. 10);

«Hcxon.naHHbIe W pe3yabTaThl pacd.» — Ha ITOM JIUCTE pa3MELICHBI
WCXOJHBIC JAaHHBIE U MPEACTABIICHBI Pe3yJIbTaThl pacuéra (Y€pHbIE, KpacHbIE
1 paboyre OTMETKH BEPIIMH KBaApaTOB, CPEIHSS IIIAHMPOBOYHAS OTMETKA,
CBOJTHAsI BEJOMOCTH OayaHca 3eMIITHBIX Macc Ha momianake) (puc. 11...14);

«O0beM 3eM.paboT» — Ha JHCTE PACIOJIOKEHA BEIOMOCTH MOJCYETA
00BEMOB paboT IO TUTAHUPOBKE TUIOMIAAKHU (pHC. 15);

«O0BeM 0TKOCOB» — Ha JIMCTE MPOM3BOANTCS MOACYET 0OBEMOB 3eMIIN B
oTkocax (puc. 16);

«ITompaBKka» — Ha 3TOM JIUCTE MOXXHO BBECTH IMPU HEOOXOJMMOCTH I0-
MPaBKy K IJIAHUPOBOYHON oTMeETKe (puc. 17);

«PaccTositHusD» — BCIIOMOTaTeNIbHBIH JIMCT, HA KOTOPOM TOICYHUTHIBAFOTCS
paccTosiHUSA OT BepIIMH KBAAPaTOB 0 HyJeBoH muHuM (puc. 18, 19);

«Pabo4yne oTMeTKH» — BCIIOMOTaTEJbHBIN JIUCT, HA KOTOPOM OIpeesIs-
I0TCSl paboYUe OTMETKH BEPILIHH TPEYTOJIbHUKOB.

Juis OpicTpoit 1 ymoOHOW HAaBHTAIIMK MO JINCTaM padodeil KHUTH Tperdy-
CMOTpEHBI OriaBiieHne Ha jncte «Hadano», KHONKM NepeMeleHns] Ha JH-
crax: «K ormaBnenuto», «HaBepx» ¥ T.HI., KOTOpBIE 3aIlyCKalOT COOTBET-
CTBYyIOIIMEe Makpockl. [loaToMy npu 3anycke npozpammel ne ciedyem om-
Kl04ames MaKpocsl, VHaUe KHONKH TIIepeMelIeHus OyIyT HEJOCTYIIHBI.
Knonka «O4HCTUTH J@aHHBIE» MOMOXET YIAJIWTh BCE HCXOJHbIE JIAHHBIE,
OCTaBIIIHMECS OT MPEIBITYIIEro ceanca padoTHI.

Bce stueiiku paboueii kauru «O0beM 3eMIISIHBIX paboT.XIS», kpoMe siueexk,
B KOTOpbIE BBOJSTCS UCXOJHBIC JaHHBIC, 3alUIICHBI OT M3MeHeHui. Takum
00pa3oM, ciay4aiiHO U3MEHHUTH 3alPOTPAMMHUPOBAHHbIE (HOPMYIIBI HETIB34I.
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©afin  [paeka Ewa Ectapka dopmaT  Cepedc  JaHHele  OkHO  Cnpaeka -

Dl SLELN 2RI TEY O - G T &) @ Q 120% -

Arial Cyr - 10 =
G1 hd S

L-EEEF VY EEEEILS 2

F x

»

OcHoBHaA HHPOPMALHA 0 NPOTPAMMHOM HPOIYKTE
"O0beM 3eMISIHBIX padoT"
KoMMeHTApHH 10 padoTe ¢ NPOrPaAMMOi

-

2. ﬁomap—@m, Mapufickufl 200y0apCMEeH bl MEXHINECKIE YHUSepCLImEa,
Kadhedpa CIpOWMETsHAX MAIMEPUAN0E I MEXHOROUL CIPOUMETsCMEa.
Teneghor . (8362) 68-60-76.

JanHbIH dhain npeacTaenasT cobol pabouyto BERCHIO NPOMPaMMHOND NROAYKTa
"O6beM 3eMNAHE patoT", paspaboTanHore B MaplTY {(Howkap-Ona)
No4 PYKOBOACTEOM 3aBefytollero kahenpoi CTPOMTENEHEN MaTepHanos W TEXHONOr K
CTPOWTENLCTEA K.TH., gousHta HI . MAMAEBA.
ABTOp NporpammMel: LOUEHT Kacheapel CTROUTENEHEIX KOHCTRYKUMA W ocHoEaHWA C 1. MALLMHOBA

OrnaeneHve
KommMeHTapuu no pabioTe ¢ nporpammon
McxofHbIE JaHHbIE
PeavneTartel pacyeTta
BenomocTe 06 bemos 3emMnaHek paboT
OnpefeneHre 06LEMOB 38MNM B OTKOCEX
KoppekTWpoBra NNAHWDOBOYHOR OTMETKA
IMecTononowerkes NMHAK HyneBe paboT
M4 » M \Haqanu,(' CXOA, 43HHEIE 1M PEYNETATEl pacy, ,{ Ofvem zem.pabor |< |
oToED MUM

Puc. 10. Oxno Excel ¢ aktuBubM uctoM «Hauamo»
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®afin Opaska Bwa Boraeka  ®opmat  Cepewc JadHeie OkHo  Cnpaska -8 X
heEd S0 & BB & % it % ® Q0w - »
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Ab4 - A PeayneTatsl pacyeta

OnpeaesieHne 00beMa 3eMJISIHBIX padoT

HexodHeie daHHbIE

&

LnvHa cTOpoHE! KE3APETE, M 50 K ornagneHur

Konuyecteo EENWHH KERAPATOE N0 FOPUIOHTANH

Konuyecten EEPLIHH KEALPATOE N0 BEPTHEANK

PazHoCTE 0TMETOK COCEAHHX I'UpH3DHTaJ'IBI';|‘ ]

— ||

CuMETHTE AaHHEBIE

YKNOH NNaWaAKH CEBa Hanpaeo 0,00 Pezynerath pacuéra

YKNOH NNOWEAKN CEEPXY BHUZ -0,00

¥ron ECTECTEEHHOMD OTKOCA TPYHTA, TRaA. 35

Menviine omaemi sapusoRmEnesl 0N RarcioL SepunHbl KEadparmos, M

130,00 131,00 131,00 13200 133,00
131,00 131,00 133,00 133,00 134,00
131,00 132,00 133,00 133,00 134,00
132,00 133,00 133,00 13400 135,00

1 4+ [\ Havano % MCXoA.AaHHBIE ¥ pesynbTaThl pacy. { Obwem 3em, | 4 | |

loToso

LI

Puc. 11. Oxno Excel ¢ aktuBubM nuctoM «Mcxo. JaHHBIE U PE3YIBTATHI
pacd.» (BepXHssI 9acTh JINCTA)
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7 28 2 24 1]
29 16 19 45 23
13 g 33 19 g

CpegHuA KOS GULASHT OCTATOMHOMD PAZPEXNEHUA THYHTOE, 3ATROHYTHX
NpH NMNAHHPOEKE MNOWEAKM, NPH CpegHel pabodel oTMeTke B 30HE

EBIEMEH hep= 053 1] & (g = 0025 -
M 4+ M\ Hauano ) Mcxoa.faHHble M peaynbTaTol pacy. /. Ofvem sem |4 | | v
MoToso UM

Puc. 12. Oxno Excel ¢ akTuBHBIM icTOM «MICXOM.JAHHBIE M PE3YJIbTaThI
pacd.» (IpOIOJKEHUE JINCTA)
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M 4+ [\ Hauano Y Mceof.AaHHbIE W pesynbTaThl pacy. /. Oftem aem | < | | v
MoToEo MUM

Puc. 13. Oxno Excel ¢ akTuBHBIM icTOM «HICXOZ. JAHHBIE M PE3YJIbTaThI
pacu.» (IIpOIOJKEHHUE JIUCTA)
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Pazmmra oftemor 0,1 %
K. ornaeneHni | MCHOOHEIE aHHEE ‘ K. Hauany pe3yneTaToE pacysTa | Monpaeka | =
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FoToso MUM

Puc. 14. Oxno Excel ¢ akTuBHBIM ucTOM «MICXOM.JAHHBIE M PE3YJIbTaThI
pacy.» (OKOHYAHHME JIHCTA)
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Puc. 15. Oxno Excel ¢ aktuBubM muctoM «O0BEM 3eM.paboT»
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Puc. 16. Okno Excel ¢ aktuBHBIM icTOM «OGBEM OTKOCOB)



Microsoft Exc 00bem zemaAHbIX paboT. xls

@ ©afin  Opaeka Bwa BcTaBka ©opMaT  CepeWc  JlaHHble  OkHO  CNpaEka

- -8 X

IEEE &SR0 )R o% s iR o -

Arial Cyr - 10 - i | EE BR B

e A G B R A = R v e - A it
delta - A0

BBopg nonpaBKu K NNlaHUPOBOYHON OTMETKe

ﬂonpaBKa K I'IJ'IaHHpDBU‘-IHDFi OTMETKE, M I .I

K ornaenenuo ‘ HC){D,D,HI:IB AaHHEIR | PBS}"J’IbTaTbI pacué'ra |

W 4 » »|{ Ofiem sempafior 4 Ofvem owocoe %, Monpaska { Paccrose | « | |
oToEo

KUM

Puc. 17. Okno Excel ¢ aktuBHbM JiicToM «IlompaBkay
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Puc. 18. Okno Excel ¢ akTuBHBIM THCTOM «PaccTostHUs» (HAYaIo JIMCTa)



3 Microsoft Excel - D6hem 3e MaAHbIX paboT.xls
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Puc. 19. Oxno Excel ¢ akTuBHBIM THCTOM «PaccTosiHUs» (OKOHYAHHUE JIHCTA)



Jnst ynoOcTBa monbp3oBaTeNs sMEHKH, IpeIHa3HAaueHHbIEe Ul BBOJA HMC-
XOIHBIX JIaHHBIX, BBIAEIEHBI 20/)y0blM LBETOM. Bce MCXOHBIE NaHHBIE CO-
CpenoToueHbl Ha ofHoM jucTe «Mcxon.naHHBIE M pe3ynbTaThl pacd.». Mc-
KIIFOUEHHUE COCTABIISIET BBOJ MONPABKU K MIAHUPOBOUHON oTMeTKe. COOTBET-
CTBYIOIIAs siueiika pacrnonoxeHa Ha aucte «llonpaBka». Ho 3T0 onpasnano
TEM, YTO NIPH pa3HHIE 00BEMOB BBIEMKH M HACBHIIM MeHee 5% IIaHUPOBOU-
HYIO OTMETKY MOKHO HE KOPPEKTHPOBAaTh, TO €CTh IIONPABKa MOXKET OBITH HE
3a€MCTBOBAHA.

CyImecTByIOT HEKOTOpBIC OIPaHWYEHHS HA MCXOAHBIC JAaHHbBIE. Tak, KO-
JUYECTBO BEPIIMH KBAJPATOB KaK M0 TOPU3OHTAIH, TaK W 10 BEPTHKAIN HE
MoxeT npeBbimath 10. YKIOH MOKeT ObITh 331aH OJTHOBPEMEHHO B TOPU30H-
TaJIbHOM U BEPTUKAJIHLHOM HaIlpaBJICHWHU, HO TOJIBKO B OJHY CTOpPOHY B KaX-
JIOM U3 3THUX HalpaBieHUH (cleBa HAIpaBO WJIM CIIPaBa HAJEBO U CBEPXY
BHHM3 WM CHHM3Y BBepx). Pazbanmanc 00bEMOB 3eMJISIHBIX MacC BBIEMKH U
Hachllld He npeaycMoTpeH. IIpaBna, ero MOXHO IOJIy4YHTb MCKYCCTBEHHO,
BBE/IS TIONPABKY COOTBETCTBYIOIIECH BEITMIUHEL.

4. BBOJ NCXOJHBIX JTAHHBbIX

s perneHuns 3afadd BBOIATCS CIIEAYIOIINE MCXOTHBIC TAaHHBIE B COOT-
BETCTBYIOIIKE siueiiku nucta «VIcXonm.maHHBIE W PE3yNbTaThl pacd.», BBIIC-
JIeHHbIe TOyObIM 11BeTOM (pHc. 11, 12):

1) anuHA CTOPOHBI KBaApaTa, M;

2) KOJIN4YECTBO BEPIINH KBAaPATOB [0 TOPU30HTAIIH;

3) KOTMYIECTBO BEPIIMH KBAJAPATOB IO BEPTHUKAIIH;

4) pa3HOCTh OTMETOK COCEIHUX TOPU3OHTAJIEH, M;

5) YKJIOH IUIOLIAJKM CJIeBa HampaBo (€ciIH HampaBleHHE YKIOHA MPHHHU-
MaeTcsl cJeBa HAlpaBo, TO YKJIOH 3a7aTcs CO 3HAKOM «+», a €CIi CIpaBa
HAJICBO, TO CO 3HAKOM «—»);

6) YKJIOH IDIOMIAJKH CBEPXy BHHU3 (€CJIM HAIpaBICHHUE YKJIOHA IIPHHAMA-
eTCsI CBEpXY BHU3, TO YKJIOH 3aJaéTCs CO 3HAKOM «+», a eCITi CHHU3Y BBEpX,
TO CO 3HAKOM «—»);

7) yroj1 eCTECTBEHHOI0 OTKOCA IpyHTa, rpas. (Tabu. I11).

3areM B COOTBETCTBHH C KOJIMYECTBOM BEPIIMH KBAAPATOB IO TOPU3OH-
Tald W BEPTHKAJIU 3AIOJHIIOTCA IAHHBIMH TaOIWIBl «MEHBIINE OTMETKH
TOPU30HTAJIEH /I Ka)XJ0¥ BEpIIMHBI KBaJIpaToB, M», «MUHUMANIbHBIE pac-
CTOSHUSI MEXAY COCEJHHMH TOPH3OHTAIIMU C OOEMX CTOPOH BEpIIH-
HBI L, MM» 1 «MUHIMaJIbHBIE PACCTOSHUS OT BEPIIMH KBAaIPaTOB JI0 TOPH-



30HTAJM C MEHbIIeH OTMeTKOW |, MM», PYKOBOICTBYSCH PEKOMCHAAIMS-
mu . 2.1.

Jlis y4éTa OCTaTOYHOrO Pa3phIXJICHHUs FPYHTA, YJIO0KEHHOTO B HACHINb,
MOJCYUTHIBACTCS. CPEAHUI KOI(D(HUIMEHT OCTaTOYHOI'O Pa3phIXJICHUS TPyH-
TOB, 3aTPOHYTHIX IIPH IUIAHUPOBKE, 10 PEKOMEHIAnusIM II. 2.2.3 mpu yKa3aH-
HOI1 cpenHeii pabouei oTMeTKe B 30He BBIEMKH N,

5. PE3YJIbTATBI PACUETA

ITocne BBOAa BceX MCXOMHBIX NAaHHBIX aBTOMATHYECKH ITPOUCXOIUT pac-
4ET BceX MCKOMBIX 3HAYCHUI Ha BCEX JICTaxX paboyell KHUTH.

Ha nucre «Mcxop.nanueie u pe3ynbTaThl pacd.» (puc. 13, 14) pacmona-
raloTcs CIEAYIOIINE Pe3yabTaThl pacuéra:

1) cpenHss MIaHUPOBOYHAS OTMETKA;

2) 4€pHbIE OTMETKH BEPIIMH KBAJPaTOB;

3) KpacHBIE OTMETKH BEpILIH KBaIPaTOB;

4) paboune OTMETKHN BEPIINH KBaIPaTOB;

5) cBOZIHAs BEIOMOCTh OajlaHCa 3eMIISTHBIX Macc Ha MJIOMIAIKE;

6) pa3HuIa 00bEMOB BBICMKH U HAaCHIIH.

Ecnu pasHuna o0bEMOB BBIEMKH M HACHINU TpeBbIMIaeT 5%, TO MOSBIIA-
etcst coobmenne: «Pa3Hnmna 00pEMOB mpesbimaeT 5%. PekomeHnayercs: BBe-
CTH TIONPaBKy K IUTAHUPOBOYHOI oTMeTKe. (KIMKHHTE MBIIIKON 1O KHOIKE
<[TompaBka>)».

IIpu mwenuke Mplkoi 1o kHonke «IlonpaBkay MPOUCXOAUT MEPEXO] Ha
muct «Ilompaskay (puc. 17). Ha 3TOM nmuCcTe TOKa3bIBaeTCs BEJIMYMHA PEKO-
MEH/IyeMO} MONpaBKU K IUIAHUPOBOYHOIN OTMETKE, M OCYIIECTBISIETCS BBOJ
€aMoil IOIPaBKHU.

Ha mucre «O0beM 3eM.paboT» pactosiokeHa BeJOMOCTb MMOICUETa 00BE-
MOB pa0oT IO TIAaHUPOBKE IUTOMAAKH (puc. 15).

Ha mucre «O0beM OTKOCOB» MPOM3BOAUTCS MOJACYET 0OBEMOB 3eMIIH B
oTkocax (puc. 16).

Ha nucre «PaccTosiHUS» MOACUUTBIBAIOTCS PACCTOSHUS OT BEPIIMH KBaJ-
patoB 10 HyneBoi nuHUH (puc. 18, 19).

ITo pesymbratam pacdéra CTPOUTCS KapTOorpaMma 3eMISHBIX padoT
(puc. 20).
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VcxonHble aHHBIE W Pe3yNbTaThl pacyéra MOYKHO BBIBECTH Ha I€YaTh.
[TapameTpbl CTpaHHIBI pacrevyaThIBAEMBIX JIMCTOB HACTPOEHBI TaKMM 00pa-
30M, YTOOBI BCE COJEP)KUMOE JICTa YMECTHIIOCh HA OJIHOW cTpaHuie Gopma-
ta A4 no mmpune. [Ipuuém nuct «cxon.naHHbIe U pe3yNbTaThl pacd.» pas-
OWT Ha CTPaHMIBI TaK, YTO Ha MEPBOM CTPAHMIIE PACIIEYATHIBAIOTCS HCXO-
HblE JaHHBIE, 4 HA BTOPOI — pe3yabTaThl pacyéTa.

Bemomocts moacuéra 06pEMOB paboT nMeeT OOIBITYI0 TAOIHUITY, OOBITHO
HE 10 KOHIA 3aloJHEHHYI0. [l BBIBOAA HA I€YaTh TOJBKO 3arlOIHEHHOMN
4acTH TAOIHIBI HEOOX0AUMO €€ BBIICIUTh U BHIOPATh MyHKT MeHIO «Daim —
ITewats». B otkprBoiemcst okHe «Ilewatb» (puc. 21) B mone «BriBecTn Ha
reyarh» yCTAaHOBHUTH IEPEKIIOYATENlb «BBIICICHHBIN IUaIlla3oH», HaXaTh
«OK».

[Teuarn E| |
MprHTER

M |6 Canon BIC-2100 w|  ceoiictea...
CocToAdne: CeofoaeH Ha#iTH NpHHTER. ..

Tun: Canon BIC-2100
MopT: LPT1:

3AMETEM: [ Mevatk & dakn

Mevatate Konkm

| | =

BRIEECTH Ha b Ijﬂ Ijﬂ
(% ‘BRIAENEHHEIA AHANaZ0H]

(™ BRIAENEHHEIE MHCTE ™ BCHo KHHCY [v PazofpaTte no Konvam

MpockaTp DK | OTHMEHA

Puc. 21. OkHo «IleyaTh» ¢ HACTPOIKOIT BEIBOJIA HA MEYATh BBIIEICHHOTO
JIHarna3oHa
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Ipunoxenue

Ta6uuma IT1
YIIIbI €CTECTBEHHOI'0 0TKOCA TPYHTOB
BnaxHocTh rpyHTa
Bun rpynra cyxoi BJIAXKHBIN MOKPBIH
[ HB [ HB [ HB

I'paBwit 40 1:1,25 40 1:1,25 35 1:1,50
Tanpka 35 1:1,50 45 1:1,00 25 1:2,25
Ilecok kpynHbIi 30 1:1,75 32 1:1,50 27 1:2,00
Ilecok cpennuit 28 1:2,00 35 1:1,50 25 1:2,25
Ilecox Menkwmit 25 1:2,25 30 1:1,75 20 1:2,75
I'nuHa xupHas 45 1:1,00 35 1:1,50 15 1:3,75
T'nuna nérkas 50 1:0,75 40 1:1,25 30 1:1,75
CyTIIHHOK 40 1:1,25 30 1:1,75 20 1:2,75
PacturenpHbli rpyHT 40 1:1,25 35 1:1,50 25 1:2,25
HaceimHol rpyHT 35 1:1,50 45 1:1,00 27 1:2,00

Tabmuma 112

PaspbixieHue rpyHTOB nIpu pa3padoTke

Paszpeixiienue, %
HaumeHoBaHue rpyHTa
HepPBOHAYAIBLHOE 0CTaTOuHOE
I'nuna omoBast 26-32 6-9
I'nuHa xupHas 24-30 4-7
I'pyHT pacTUTEIbHBIH 20-30 34
JI€cc HOpMalIbHOM BIIaXKHOCTH 14-22 155
Jlécc cyxoit 24-30 4-7
ITecok 8-17 1-25
CyrnuHoK nérkui 14-28 155
CyTIMHOK TSDKENBII 24-30 4-7
Cynecn 8-17 1-25
CkaJibHBIC Pa3pPBIXJIEHHbIC TPYHTHI 45-50 20-30
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