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OnpenesieHne 06beMoOB 3eMIISIHBIX padoT B Excel: Meroanueckue yka-
3aHus K BeinonHeHnto PI'P «IIpousBoacTBo 3emisiHbIX pa-601T» /Coct. U.B.
ITerpoa. — Yebokcapsr: YU (D) MITY, 2023. 28 c.

Hacrosmue meroandeckue yka3aHHs BBIIOJIHEHBI B COOTBETCTBUHU Pabo-
4yell MmporpaMMoil JucuuiuinHel «TexHonoruueckue mpoueccsl B CTPOUTENb-
crBe» i HampasieHust noaroroku 08.03.01 CrpowurenscTBo, npoduiib
«IIpoMBIIIIEHHOE Y TPAXAAHCKOE CTPOUTENLCTBO» U CHENHMAIbHOCTU
08.05.01. CtpouTensCTBO YHHKAIBHBIX 3JaHUA U COOPY>KEHUI», CHEelManu-
3anus «CTPOUTENHCTBO BHICOTHBIX W OOJBIIETIPOJIETHBIX 3AaHUIA M COOpYXKe-
HUID.

IIpuBeneHsl MeTOAMKA pacuéTa, alTOPUTM PEIICHHUs 3a1a4 MPOEKTHUPOBa-
HUS 36MJISIHBIX PaboT, JaHbl PEKOMEHAAIMH 110 TIPHMEHEHUIO KOMIBIOTEPHOM
nporpammsl «O0beM 3eMISIHBIX paboT.x1s» B cpene Excel.
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BBEJIEHUE

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

Hcnonp3oBaHNE KOMIIBIOTEPOB IS MPOBEACHHUS MHOTOYHCIEHHBIX pac-
4ETOB MPH PEIICHUN TPYAOEMKHUX 3aJad TEXHOJOTHUH M OPTaHMU3aIMi CTPOH-
TENBCTBA BEAET K COKPAIIEHUIO CPOKOB MPOEKTHPOBAHMS M HOBBIMICHHUIO Ka-
YecTBa NMPOEKTHBIX PEIICHHH OOBEKTOB CTpOMTENbcTBA. Kpome Toro, moss-
JSIETCSI BO3MOXHOCTh OOJIbIIIE BHUMAHUS yJEISITh OCHOBHOM, TEXHOJIOTHYE-
CKOH CTOpOHE BOIpPOCA, MPOM3BOJUTH BapHaHTHOE IIPOEKTUPOBAHUE, TOOH-
BaTbCsl BBICOKON TOYHOCTU IIPOEKTHBIX PELICHUM.

OnextpoHHble Tabmuubl Microsoft Excel — ynobHoe cpeactBo, ¢ 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
cTpykrypa Excel moaxoant xak Hemb3s myume. C nomomeio Excel MoxHO
PELINTh MUPOKUH KPYT 3a/1ad, I KOTOPBIX PAHBIIE COCTABISUINCH KOMIIBIO-
TepHBIE MpOrpaMMbl. TpedyeTcs BpeMs IUId HaNWCAHUS MPOTPAMMBI M CO-
CTaBJICHUsI Ha OCHOBAaHWHM IIOJNyYCHHBIX pe3ynbTaToB oT4éra. Hampotus,
npenocrasisieMble Excel yno0cTBa nCmons30BaHus U BHIBEICHHS HA EYaTh
pe3yJIbTaTOB B KOHEYHOM BHJIE (MJIM ITPOCTOTA MEPEHOCA PE3YNIBTATOB B TEK-
CTOBBII MPOIIECCOP) CIIOCOOCTBYIOT 3HAYMTEILHOMY COKPAILEHHIO BPEMEHH,
TpeOyeMoro Juis pelieHHs 3a/1a4d C TOMOIIbIO AJIEKTPOHHBIX TaOIUIl IO
CPaBHEHUIO C OOLICTIPUHITHIMUA METOAAMH MPOTrPaMMUPOBAHUSI.

[Mpumenenne Excel ynoOHO B clieayronux ciaydasx:

— MHOT'OKPATHOE BBIIIOJHEHHE OJJHOTUITHBIX BHIYMCIICHUIA;

— HMCIOJIb30BaHNE TAOJIMYHBIX JaHHBIX;

— aHaJM3 3aBUCHMOCTH IapaMeTpa (MCClieloBaHHe THIAa «4TO OyaeT, ec-
T ..»);

— MpeJICTaBJICHHUE PE3YNIbTaTOB B YNTA0EIHLHOM BHJIE.

[Mporpamma nnst onpenesneHuss 00bEMa 3eMIIIHBIX pabOT MPENCTaBIIET
coboii (aiin padoueit kaurn Excel «O0bpeM 3eMIsTHBIX padoT.x1s». 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, OOECIICUMBAIONIYIO 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. [locne
9TOT0 NEPEXOAAT K ONpEETICHUI0 00bEMOB 3EMJISIHBIX Macc 10 METOJy Tpe-
YrOJBbHBIX MPU3M, TO €CTh IIOJICUUTHIBAIOT OOBEMBI BHIEMKH M HACBHIITK B
Ka)XKJIOM TPEYTOJIbHUKE, a TaKXe 00BEMBI OTKOCOB IO MEPUMETPY IUIONIAIKH.
B 3akiroueHre BBIYUCISIIOT OO 00BEM BBICMKH U HACBHIIH, CIEIS 33 TEM,
4TOOBI PA3HOCTH MEXKTy HUMHU HE TpeBbIimana 5%.

ITo pe3ynbraTaM pacy&éToB CTPOSAT KAPTOTPaMMYy 3EMIISTHBIX padoT.

2. AJITOPUTM PEHIEHUA

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

Ha nutan muiomanku B TOPU3OHTANSAX HAHOCAT CETKY KBaapaToB (pHc. ).
Cropony kBagpara npuaumaior oT 10 mo 100 m. KonnuecTBo BepIuH CETKU
KBaJpaTOB KaK 10 TOPU3OHTAIM, TaK U IO BEPTUKAIM HE JOJKHO IPEBBI-
mrats 10. KBagpaTsl pa30MBaroT Ha TPEYTOJIEHUKH COTIIACHO pHC. 1.

B BepmmHax KBaApaTOB ONPENEIAIOTCS YEPHBIC OTMETKH METOJOM JIH-
HEHHOM MHTEPIIOIIIUN MEXIY IBYMsI CMEKHBIMH TOPU3OHTAISIMHA. 1151 3TO-
TO OTIPENEISIOT 10 IIaHY IDIOMIAJKH W BBOIAT B COOTBETCTBYIOIIUC STUCHKH
TaOIUI] NCXOMHBIX MaHHEIX (puc. 11, 12) cnexyromue BeTUIUHBL:

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

2) MHHUMAaJIbHBIE PACCTOSHHUS OT BEPIIMH KBAJPaTOB A0 TOPH30HTAIHN
¢ MeHbIel oTMetkoi |, M (puc. 2);

3) MUHUMAaJIBHBIE PACCTOSHUS MEXy COCETHUMH TOPU30HTAISIMU C 00e-
WX CTOPOH BepmuHbI L, MM (puc. 3).

Oco6o0 crnenyeT OTMETHTH CISAYIOIINE CITydan:

a) ecIM TOPU3OHTANb C HaWOOJBIIEH OTMETKOH Ha yJacTKe 3aMKHYTa H
ormerka N BepIIMHbI 33/1aHa, TO 3HaYeHus | 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 MPHHUMAIOT IOCTaTOYHO
OompIroe uncio, Hanpumep, 999999 (puc. 5);

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

') eCJIM BepIIMHA YJ4acTKa HE 3aJaHa M HAXOAWUTCS MEXIy TOPU30OHTAIIS-
MH, TO B KauecTBe L MpMHMMAIOT JOCTATOYHO OOJBIIOE YUCIIO, HATIPHUMED,
999999 (puc. 7).
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Ilo mnaHy IUIOMAAKM ONPEAEISIOT PAa3HOCTh OTMETOK COCETHHX TOpH-
3onTaneit AH, M. Ha mmanax ropusonTtanm MoryTt npoxoauts depes 0,25, 0,5
i 1,0 m.

YépHast 0OTMETKa BBIYUCIISIETCS 110 (hopMyIie

Hey = Hypy+ AH - (1)

MUH

Jnst coOmoneHust HyneBoro OanaHca 3€MIITHBIX MacC ONpPENeIseTcs
CpeiHssl IUIAaHUPOBOYHAsE OTMETKa MO (opmyiie (10 METOAY TPEYroJbHBIX

pU3M)
D H 42 Hp+3) Hi+6) Hyg 5
HCp - 6n 5 ( )

rae XH,, 2H,;, XH.,3, ZH, — cyMMa 4€PHBIX OTMETOK TaKHUX YIJIOB IUIaHH-
POBOYHOI CETKH, TJ€ COOTBETCTBEHHO CXOIATCS OJIMH, J[Ba, TPH M IIECTh
YIJIOB TPEYTOJIBHHUKOB, M; N — YHUCIIO KBAIPATOB.

KpacHass oTMeTKa MEpBOW BEPIIMHBI CETKHA KBaJPATOB OMPEACISICTCS C
yu€TOM 3aJ]aHHBIX YKJIOHOB 10 (hopmyrie

HKp ZHCp-f-ie’lz]-i-ig'lgl, 3)

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

rae |, |, — cOOTBETCTBEHHO TOPH30HTANLHOE M BEPTHKAIBLHOE PACCTOSHHE
OT NEPBOM BEPUIMHBI CETKU KBaJAPaTOB JO COOTBETCTBYIOLICH
BEPILMHBI, M.
Paboune oTMeTKH BCeX BEPIIMH KBaAPaTOB ONPEAEIISIOTCS KaK Pa3sHOCTh
4EPHBIX U KPACHBIX OTMETOK 110 (hopmyiie
h=H,-H, Kp- (5)

Ecmm BEPLIMHBI OJHOT'O U TOI'O K€ KBaJApaTa UMCHOT pa6oqI/Ie OTMETKHU
Pa3HbIX 3HAKOB, TO KBaJApaT HA3BIBAKOT NEPEXOAHBIM, TO €CTb MMCIOIIUM U
HacCblIIlb, U BBICMKY.




2.2. OnpenesieHue 00beMOB 3eMJISIHBIX Macc

2.2.1. Onpeodenenue 00vbeM06 3eMIAHBIX MACC NO MEM OOy
mpey201bHbIX RPUSM

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

a? ,
V=g(h1+hz+h3),M, 6)

rae a — AJMHa CTOPOHBI KBajapata, M; hy, h,, hy — paboune oT™MeTku BepiinH
TPEYyTONbHUKA, M.

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

TpéxepanHas
nipamiioa

7

-
-

Puc. 8. TpeyronbHas npusMa, nepeceyéHHas JIMHUEH HyIeBbIX paboT

Ipexnae Bcero ormetku hy, hy, h; ynopsmouusarorcst Tak, utoost hy, h,
OBLITM OJTHOTO 3HAKA.

Ha mepBom 3Tare moJCYuThIBACTCS CyMMapHbIi 006EM mo dhopmyie (6),
npu 3ToM oT™MeTKH hy, hy, h; IPUHUMAIOTCS CO CBOMMU 3HAKAMH.

Ha Bropom »sTame ompexpemnsiercss 00bEM TPEXTPaHHOW NHPAMHUIBI IO
dhopmyie

213
Vnup =+ 2 h3 >
6lhy +hs )-(hy +hs)

(7



rze hy, hy, h; moacTaBssttoTCst MO0 aGCOMIOTHOMY 3HAUEHHMIO, & 3HAK BHIOUpACT-
Cs1 110 TIOJIOKCHUIO MUPAMUJBI (JUTS HACKITH «—», IJISI BRIEMKH «+)).
Ha TpetheM 3Tame omnpeaenseTcs pasHOCTh 00bEMOB MPU3MBI U MHPAMHU-
Jbl 110 (hopMmyIie
Vir =Vnpu3/wbz_vnup : ®)
Bce moncuérsr 006EMOB cBeneHH B Tabimiy «BenoMocts moacuéra 00b-
€MOB 110 TUTAHUPOBKE IIIOMIAIKIM (puc. 15).

2.2.2. Onpedenenue 00veM08 3eMAAHBIX MACC 6 OMKOCAX

JIOTIONTHUTENBHBIA 00hEM 3EMIISSHBIX MacC B OTKOCaX MO KOHTYPY ILIO-
IIa]IKH TTOICYUTHIBACTCS 1O PopmyJie

- b+ P o)
b
8tgp

rae |, — paccrosiHue, paBHOE [UIMHE CTOPOHBI KBaJpaTa WIIH, SCIH HyJeBas
JIMHHSA TIepeceKaeT CTOPOHY KBaJparta, My BepLINHOMH KBaapara
¥ TOYKOM ITepecedeHus HyJIeBO! JIMHUU M CTOPOHBI KBaJIpaTa, M;

ha), Ny — paboune oTMETKH BEPIINH KBAAPATa, MEXKILY KOTOPBIMH OLPENEIs-
ercsi 00bEM 3eMIISIHBIX Macc, M. Ecin HyseBas JIMHUS mepeceKaeT
CTOpPOHY KBaJparta, T0 N=0;

@ — YroJ BHyTPCHHETO TPEHUS TPYHTa, Tpan. (tadm. I11).

Vo ==

2.2.3. Yuém ocmamounozo paspvixnenus zpynma

Jna ydéra 0CTaTOUHOrO pa3pbIXJIEHHUs I'PYHTA, YJIOKEHHOIO B HACHIIb,
MOJCYUTHIBACTCSl CPEAHUI KO3(D(UIIMEHT OCTATOYHOTO Pa3pbIXJICHHUS! TPYH-
TOB, 3aTPOHYTHIX IPH IUIAHUPOBKE, IO GopMyJIe

KD — k0p1H1+kop2H2 +... (10)
op — 5
P Hy+H,y+...
7€ Kop1, Kopo — K03 puIIMEHTHI OCTaTOUHOTO paspbixieHus 1-ro, 2-ro cnoés
rpyHTta (tabmn. I12);
H,, H, — momHOCTb 1-r0, 2-r0 CI0EB IpyHTa, 3aTPOHYTHIX IPHU IIAHU-
POBKeE, M.




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

m
z pgblemK
i

hg]l;le./l/lku _i=l — , (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 cpenHed pabodeii OTMETKH B 30HE BHIEMKH

BbleMKU
3uas hg,

u H,, onpenensercs H,

Hy =hEsems_ i, (12)

2.2.4. bananc 3emaanvix macc

ITo oxoHvanuu nozjcyéra o0ObEMaA 3eMIISIHBIX pabOT COCTABISIETCSI CBOJ-
Hasl BEIOMOCTh OaJlaHca 3eMJISIHBIX Macc. J{Jist cobmoieHus HyaeBoro o6anaH-
ca 3eMJITHBIX MacC Pa3HOCTh MEXy CyMMapHBIM 00bEMOM HACHIIEH U CyM-
MapHbIM O00BEMOM BBHIEMOK B IUIOTHOM Telle HE JIOJDKHA COCTaBIATH 00-
nee 5%. B mpoTuBHOM cilydae IDTAaHUPOBOYHAs OTMETKA JOJDKHA OBITH HC-
mpaBJicHa, a 00BEMBI 3eMIITHBIX MACC ITEPECYUTAHBI.

[NompaBka K IMIIaHUPOBOYHOU OTMETKE PACCUUTHIBACTCS 1O PopmMyIie

vV, +V,
8 13
(13)

A=

rae A — maomanh IIOAgKH, Mz;
V, — cyMMapHbIid 00BEM HachITIEH, M
V, — cyMMapHBIif 00BEM BEIEMOK € YIETOM YBEIIMYCHUS 00bEMA TPYHTA 32
CYET OCTATOYHOTO PA3PHIXICHHS, M.



3. KPATKOE OITUCAHHUE TPOT'PAMMBI

[Mporpamma «O0beM 3eMIISTHBIX PaOOT» MNpeAHa3Ha4yeHa Ui Mozacyéra
00bEMOB 3eMJISIHBIX Pa0OT IO BEPTHKAJIBHOW IJIaHUPOBKe Iuromiagku. OHa
npeycMaTpHBacT:

— HyJIEBOH OaJaHC 3eMIITHBIX Macc;

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

— y4€T 00bpEMa 3eMITH B OTKOCAX.

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

@aiin mporpaMMBI MPEACTaBIsET coboil pabouyto kaury Excel, coctosi-
IIYIO U3 CIIeIYIONIUX JIUCTOB:

«Havyamo» — JMCT CONEpKUT OINIaBIEeHHE, OCHOBHBIC CBEJCHUS O NPO-
rpamme U KoMMeHTapuu (puc. 10);

«Hcxon.naHHble W pe3yabTaThl pacd.» — Ha ITOM JIUCTE pa3MELICHBI
WCXOJHBIC JAHHBIE U MPEACTABICHBI Pe3yJIbTaThl pacuéra (Y€pHbIE, KpacHbIe
1 paboure OTMETKH BEPIUNMH KBaApaTOB, CPEIHSS IIAHMPOBOYHAS OTMETKA,
CBOJIHAsI BEJOMOCTH 0ayaHca 3eMIITHBIX Macc Ha mromianke) (puc. 11...14);

«O0beM 3eM.paboT» — Ha JHCTE PACIOJIOKEHA BEIOMOCTH MOJCYETA
00BEMOB paboT 10 UTAHUPOBKE TWIOMIAAKU (puc. 15);

«O0BeM 0TKOCOB» — Ha JIMCTE NMIPOM3BOANTCS MOACYET 0OBEMOB 3eMIIN B
oTkocax (puc. 16);

«ITompaBKka» — Ha 3TOM JIUCTE MOXXHO BBECTH IPU HEOOXOJMMOCTH I10-
MPaBKy K IJIAHUPOBOYHON oTMeTKe (puc. 17);

«PaccTositHusD» — BCIIOMOTaTeNIbHBIH JIMCT, HA KOTOPOM TOICYHUTHIBAFOTCS
paccTosiHUSA OT BEpIIMH KBAAPATOB 0 HyJIeBoH uHuH (puc. 18, 19);

«Pabo4yne oTMeTKH» — BCIIOMOTaTEJbHBIN JIUCT, HA KOTOPOM OIpeess-
I0TCSl pab0OYUe OTMETKH BEPILIHH TPEYTOJIbHUKOB.

s OpicTpoit 1 ymoOHOW HABHTAIIMK MO JIMCTaM padodeil KHUTH Tpexy-
CMOTpEHBI OrjaBiieHne Ha jncte «Hadano», KHONKM NepeMeleHns] Ha JH-
crax: «K ormaBnenuto», «HaBepx» ¥ T.HI., KOTOpBIE 3aIlyCKalOT COOTBET-
CTBYyIOIME Makpockl. [loaToMy npu 3anycke npozpammel ne ciedyem om-
KI04ams MaKpocsl, VHaUe KHONKH TIIepeMelIeHust OyIyT HEJOCTYIIHBI.
Knonka «O4HCTUTH JaHHBIE» MOMOXET YIAJIWTh BCE HCXOJHbIE JIAHHBIE,
OCTaBIIIAECS OT MPEIBIIYIIEro ceaHca padoTHI.

Bce siuetiku paboueii kaurn «O0beM 3eMISTHBIX padoT.X1s», KpoMme siueek,
B KOTOpbIE BBOJSTCS UCXOJHBIC JaHHBIC, 3alUIICHBI OT M3MeHeHuit. Takum
00pa3oM, ciay4aiiHO U3MEHHUTH 3alPOTrPAMMHUPOBAHHbIE (HOPMYIIBI HEIIB34I.
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"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
4 4 » Mi\Hauano / VIcxO4.A3HHEIR M pB3YNbTaTEl pacy. 4 OGbem 3em.pabor |< | 3 \ |—
oToED MUM

Puc. 10. Oxno Excel ¢ aktuBHBIM JTCcTOM «Hauamox»
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Puc. 11. Okno Excel ¢ akTuBHBIM JIUCTOM «VICXO/.JTaHHBIE U PE3YIILTATHI
pacd.» (BepXHssI 9acTh JINCTA)
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Puc. 12. Oxno Excel ¢ aktuBHBIM 1cTOM «MCXO/1. TAHHBIE M PE3YIBTATEI
pacu.» (IpOIOJKEHUE JINCTA)



B3 Microsoft Excel - O6bem semnanbix pabor. xls

dafin - [Opaeka Bua  Beraeka  @opmat  Cepemc  fadHeie  OkHo  Cripaeka >~ o8 X
DEdY SRE0N §2RITET O 7% | & Q ww -+
Arial Cyr T - K KU E L-EEPS>FTEEEILHR 2
] h & 50
Pesynbmamb.r pacyema Z
i ) keadpamos, M

130,34 131,19 131,74 13292 133,29

131.21 13188 133.04 13357 134,00

131,78 132,70 13343 133 96 134 55

13251 13326 13385 134 61 135,29

Cpenran ILIaHHPOE 0MHAA 0TMeTKa 132,998 u

KpacHsie c eepuilH Keadpamoe, M

132,12 132 37 13262 13287 133,12 -

132,37 13252 13287 133,12 133,37

132 52 132 87 133,12 13337 133 52

132,87 133,12 133,37 13362 133.87

M 4+ [\ Hauano Y Mceof.AaHHbIE W pesynbTaThl pacy. /. Oftem aem | < | | v
MoToEo MUM

Puc. 13. Okxno Excel ¢ aktuBHBIM 1cTOM «MCXO/1. TAHHBIE M PE3YIBTATEI
pacu.» (IIpOIOJKEHUE JIUCTA)
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Puc. 14. Oxno Excel ¢ aktuBHBIM 1cTOM «MCXO/1. TAHHBIE M PE3YIBTATEI
pacy.» (OKOHYAHHME JIHCTA)
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Puc. 15. Okno Excel ¢ aktuBHBIM JucTOM «O0BEM 3eM.paboT»
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Puc. 16. Oxno Excel ¢ aktuBHBIM JTUCTOM «O0BEM OTKOCOB)»
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Puc. 17. Okno Excel ¢ aktuBHEIM 1HcToM «IlompaBkay
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Puc. 18. Okno Excel ¢ akTHBHBIM JINCTOM «PaccTosiHUs» (Ha4aso JUCTa)
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Puc. 19. Okno Excel ¢ akTHBHBIM JIUCTOM «PaccTosiHUS» (OKOHYAHHE JINCTA)



Jnst ynoOcTBa mojp3oBaTeNs sMEHKH, TpeTHa3HAaueHHbIE Uil BBOJA HMC-
XOJIHBIX JaHHBIX, BBIACIEHBI 20)y0blM LBETOM. Bce MCXOHBIE aHHBIE CO-
CpenoToueHbl Ha ofHoM jucTe «Mcxon.naHHBIE M pe3ynbTaTsl pacd.». Mc-
KIIFOUEHHUE COCTABIISeT BBOJ MONPABKU K MIAHUPOBOUHON oTMeTKe. COOTBET-
CTBYIOIIAs siuelika pacrnonoxeHa Ha aucre «llonpaBka». Ho 3T0 onpasnano
TEM, YTO NIPH pa3HHIE 00BEMOB BHIEMKH M HACBHIIM MeHee 5% IIaHUPOBOU-
HYIO OTMETKY MOKHO HE KOPPEKTHPOBAaTh, TO €CTh IIONPABKa MOXKET OBITH HE
3aeMCTBOBAHA.

CyIecTBYIOT HEKOTOpBIC OIPaHWYEHHS Ha MCXOIHBIC JAaHHbBIE. Tak, KO-
JMYECTBO BEPIINH KBAJPATOB KaK IO TOPU3OHTAIH, TaK M IO BEPTHKANIN HE
MoxeT npeBbimarth 10. YKIOH MOKeT ObITh 331aH OJJHOBPEMEHHO B TOPU30H-
TaJIbHOM U BEPTUKAJIHLHOM HaIlpaBJICHWHU, HO TOJIbBKO B OJHY CTOPOHY B KaX-
JIOM U3 3THUX HaNpaBieHHUH (cleBa HAIpaBO WJIM CIIPaBa HAJEBO U CBEPXY
BHHM3 WJIM CHHM3Y BBepx). PazbanaHc 00bEMOB 3eMJISIHBIX MacC BBIEMKH U
Hachllld He npeaycMoTpeH. IIpaBna, ero MOXHO IMOJIy4YHTb HCKYCCTBEHHO,
BBE/IS TIONPABKY COOTBETCTBYIOIIECH BEITMIUHEL.

4. BBOJ NCXOJHBIX JTAHHBbIX

s perneHuns 3afadd BBOIATCS CIIEAYIOIINE MCXOTHBIC TAaHHBIE B COOT-
BETCTBYIOIIKE sueiiku nucta «VIcxXonm.maHHBIE W PE3yNbTaThl pacd.», BBIIC-
JICHHBIC TOTYObIM 11BeTOM (puc. 11, 12):

1) anuHA CTOPOHBI KBaApaTa, M;

2) KOJIMYECTBO BEPIINH KBAaPATOB MO0 TOPU30HTAIIH;

3) KOTMUYECTBO BEPIINH KBAJPAaTOB MO BEPTUKAIH;

4) pa3HOCTh OTMETOK COCEIHUX TOPU3OHTAJIEH, M;

5) YKJIOH IUIOLIAJKK CJIeBa HampaBo (eciIH HampaBleHHE YKIOHA MPHHHU-
MaeTcsl cJeBa HAlpaBo, TO YKJIOH 3aqaTcs CO 3HAKOM «+», a €CIU CIpaBa
HAJICBO, TO CO 3HAKOM «—»);

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

7) yroi eCTECTBEHHOTO OTKOCa TpyHTa, Tpai. (Tabdmn. I11).

3aTreM B COOTBETCTBHH C KOJIMYECTBOM BEPIIHMH KBAAPATOB IO TOPU3OH-
Tald W BEPTHKAJIU 3AIOJHIIOTCA IAaHHBIMH TaOIWIBl «MEHBIINE OTMETKH
TOPU30OHTANIEH /I Ka)XJ0¥ BEpIIMHBI KBaJIpaToB, M», «MUHUMANIbHBIE pac-
CTOSHUSI MEXAY COCEJHHMH TOPH3OHTAISIMUH C OOEWX CTOPOH BEpIIH-
Hbl L, MM» 1 « MUHUMAaJIbHBIE PACCTOSHUS OT BEPIIMH KBAIpaTOB N0 TOPH-



30HTAJM C MEHbIIeH OTMEeTKOW |, MM», PYKOBOICTBYSCH PEKOMEHAAIMS-
Mu 1L 2.1.

Jlis y4éTa OCTaTOYHOrO Pa3phIXJIEHHUs IPYHTA, YJIO0KEHHOTO B HACHINb,
MOACYUTHIBACTCS. CPEAHUI KOI(D(UIMEHT OCTaTOYHOI'O Pa3phIXJICHUS TPyH-
TOB, 3aTPOHYTHIX IIPH IUIAHUPOBKE, TI0 PEKOMEHIAnusIM II. 2.2.3 mpu yKa3aH-
HOII cpenHeil paboueil 0TMEeTKe B 30HE BBIEMKH N,

5. PE3YJIbTATBI PACUETA

ITocne BBOAa BceX MCXOMHBIX JAaHHBIX aBTOMATHYECKH ITPOUCXOIUT pac-
4ET BceX MCKOMBIX 3HAYCHUI Ha BCEX JIMCTaX paboyeil KHUTH.

Ha mucre «Mcxop.nanueie U pe3ynbTaThl pacd.» (puc. 13, 14) pacmona-
ralTcs CIEAYIOIINE Pe3yabTaThl pacuéra:

1) cpenHss MIaHUPOBOYHAS OTMETKA;

2) 4€pHbIC OTMETKHU BEPIIMH KBAJPaTOB;

3) KpacHbIE OTMETKH BEpIINH KBAPaTOB;

4) paboune OTMETKHN BEPIINH KBaIPaTOB;

5) cBOZIHAs BEIOMOCTh OajlaHCca 3eMIISTHBIX Macc Ha IJIOMIAIKE;

6) pa3HuIia 00bEMOB BBICMKH U HAaCHIIH.

Ecnu pasHuna o0bEMOB BBIEMKH M HACHINU TpeBbIMIaeT 5%, TO MOSBIIA-
etcsi coobmenne: «Pa3Hnmna 00péMOB mpesbimaeT 5%. PexomeHnayercs: BBe-
CTH TIONPaBKY K IUTAHUPOBOYHOI oTMeTKe. (KIMKHHTE MBIIIKON 1O KHOIKE
<ITompaBka>)y.

IIpu mwenuke MplKoN N0 KHonke «IlonpaBkay MPOUCXOAUT NMEPEXO] Ha
muct «Ilompaskay (puc. 17). Ha 3TOM nmuCTe TOKa3bIBaeTCs BEJIMYMHA PEKO-
MEH/IyeMO} MONpPaBKU K IUIAHUPOBOYHON OTMETKE, M OCYIIECTBISIETCS BBOJ
€aMoil IOIIPaBKHU.

Ha mucre «O0beM 3eM.paboT» pachoiokeHa BeJJOMOCTb MOJICUETa 00BE-
MOB pa0oT IO TIAaHUPOBKE IUTOMAAKH (puc. 15).

Ha mucre «O0beM OTKOCOB» MPOM3BOMUTCS MOJACYET OOBEMOB 3eMIIH B
oTkocax (puc. 16).

Ha nucre «PaccTosiHMS» MOACUUTBHIBAIOTCS PACCTOSHUS OT BEPIIMH KBaJ-
patoB 10 HyneBoi nuHuH (puc. 18, 19).

ITo pesymbratam pacdéra CTPOUTCS KapTorpaMma 3eMISHBIX padoT
(puc. 20).
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Puc. 20. Kaprorpamma 3eMIIsIHBIX paboOT
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VcxonHble aHHBIE W Pe3yNbTaThl pacyéra MOYKHO BBIBECTH Ha I€YaTh.
[TapameTpbl cTpaHHIBI pacrievyaThIBAEMBIX JIMCTOB HACTPOEHBI TaKMM 00pa-
30M, YTOOBI BCE COJEP)KUMOE JICTa YMECTHIIOCh HA OJHOW cTpaHuie Gopma-
ta A4 no mmpune. [Ipuuém nuct «cxon.naHHbIe U pe3yNbTaThl pacd.» pas-
OWT Ha CTPaHMIBI TaK, YTO Ha MEPBOH CTPAHMIIE PACIICYATHIBAIOTCS HCXOJ-
HblE JaHHBIE, 4 HA BTOPOI — pe3yJIbTaThl pacyéTa.

Bemomocts moacuéra 065EMOB paboT nMeeT OOJIBIITYI0 TAOIHUITY, OOBITHO
HE 10 KOHIA 3aloJHEHHYI0. [l BBIBOAA HA I€YaTh TOJBKO 3arOIHEHHOMN
4acTH TAaOIHIBI HEOOX0IUMO €€ BBIICIUTh U BHIOPATh MyHKT MeHIO «Daim —
ITewats». B otkprBoiemcst okHe «Iledatb» (puc. 21) B mone «BriBectn Ha
neyarb» YCTAaHOBHUTH IEPEKIIOYATENlb «BBIICICHHBIN IUalla3oH», HaXaTbh
«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. Okno «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'paBuit 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
Iecok KpynHBII 30 1:1,75 32 1:1,50 27 1:2,00
Ilecok cpeanuii 28 1:2,00 35 1:1,50 25 1:2,25
ITecox menkuit 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 nérxast 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
PacTuTenbHblil rpyHT 40 1:1,25 35 1:1,50 25 1:2,25
HacbInHoit rpyHT 35 1:1,50 45 1:1,00 27 1:2,00

Tabmuma 112

PaspbixieHue rpyHTOB nIpu pa3padoTke

Paspeixiienue, %
HanmeHnoBaHue rpyHTa
IIepBOHAYATIbHOE OCTaTOYHOE
I'inHa 1oMoBast 26-32 69
I'nuHa xupHas 24-30 4-7
I'pyHT pacTuTenbHblit 20-30 34
JI€cc HopMalIbHOM BIaXKHOCTH 14-22 1,5-5
Jlgcc cyxoii 24-30 4-7
Tlecox 8-17 1-2,5
CyrnuHoK nérkui 14-28 1,5-5
CyTIIMHOK TSDKENBII 24-30 4-7
Cymnechb 8-17 1-2,5
CKasbHbIe Pa3pbIXJIEHHBIE TPYHTHI 45-50 20-30
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