MUWHUCTEPCTBO OBPA30BAHNA 1 HAYKU
POCCHUICKOM ®EJIEPALINN
benropoackuii rocy1apcTBEHHBIN TEXHOJIOTHUYECKUN YHUBEPCUTET
uMm. B.I'. llyxoBa

HNudopManroHHbIE TEXHOJOTHHA B CTPOUTEIbCTBE

MeTtoandeckue yKa3aHus K BBHIIOTHEHHUIO TAOOPaTOPHBIX MO AUCITUTLTHHE
«H(bOpMAITIOHHBIE TEXHOJIOTHH B CTPOUTEIBCTBE » JIJISI MATHCTPOB
HanpasneHus noarotosku 270800 - «CTpouTensCTBOY,
po¢uIIs OATOTOBKH
270800.68 - «ApXUTEKTYPHO-CTPOUTEIBHOEC MATCPHATIOBEICHHIE)

benropon
2012



MUWHUCTEPCTBO OBPA30BAHNMA 1 HAYKU
POCCHUICKOM ®EJEPALINN
benropoackuii rocy1apcTBEHHBIN TEXHOJIOTHUECKUN YHUBEPCUTET
uMm. B.I'. llyxoBa
Kadenpa aBTOMOOHIIBHBIX U JKENE3HBIX JOPOT

YT1BepxkaeHo
Hay4YHO-METOJUYECKUM
COBETOM YHUBEPCUTETA

I/IH(l)OpMaIIHOHHI)Ie TEXHOJOI'MA B CTPOUTEC/ILCTBE

MeTtoanueckne yka3aHus K BBITOJIHCHHUIO JTAOOPATOPHBIX MO AUCIUIIIHHE
«MH(bOpMAIHOHHBIE TEXHOIOTHH B CTPOUTEIILCTBEY ISl MATHCTPOB
HanpasieHus moarotoBku 270800 - «CTpouTensCTBOY,
poGuIIs MOArOTOBKH
270800.68 - «ApXUTEKTYPHO-CTPOUTEIBHOEC MATCPHAIOBEICHHIE)

benropon
2012



VK 004.9:625.1(075.8)
BBK V311-21-c 51
174

CocrtaBuTenu: kaHJ. TeXH. Hayk, gou. C.A. 'ne3aunoBa
ct. npen. A.C. I[Torpomckuit
Perienzent kanj. TexH. Hayk, npod. B.U1. lllyxos

HNudopmaumonHble TEXHOIOTHH B CTPOHUTEIBCTBE. METOIMYCCKHE
74 YKasaHHA K BBIOTHEHHIO nmabopaTopabIx padot / coct.: C.A. I'He3nu-
moBa, A.C.Ilorpomckuit. — benropon: Wsnm-so BI'TY, 2012.-23c.

B Meronuueckux ykazaHMSAX NPUBEICHBI LIENb M COIEP)KaHUE J1adOpaTOpHbIX paboT, a
TaKKe YKa3aHHs 110 HX BBIIIOITHEHHIO.

Meroauueckue yKkasaHus peAHa3HAuYCHb! IUIi MaruCcTPOB HAIPABJICHHUS OJrOTOBKH
270800 - «CtpoutensctBoy, npoduist noarotoBku 270800.68 - «ApXHTEKTYpHO-
CTPOHTENBHOE MAaTEPHATIOBEICHHE)

M3nanue myOnuKyeTcs: B aBTOPCKON pEeIaKIIUH.

YK 004.9:625.1(075.8)
BBK ¥311-21-¢ 51

© benropoackuii rocy1apCTBEHHBIH
TEXHOJIOTHYECKUH YHUBEPCUTET
(BI'TY) um. B.I'". lllyxosa, 2012



Jlabopamopnas paboma Ne 1
Tonamue mamemamuyeckol Cmamucmuxu

Leav pabompl: TOCTPOUTH IMIMUPUIECKOE PACTIPEICICHUE COIepIKa-
uust SiO, B HEOTEHOBBIX JIaBax ISl BEIOOPKH.

Hcxoonvie dannbie: NCXOTHBIC TaHHBIC TIpUBeIeHBI B Tabu. 1 [1].

Tabnuya 1
YacToTHOE pacnpesenenne cogaepkanuii SiO, B HEOreHOBBIX JIaBax

Copnepxanue SiO;
Kunacce, ot Haxomnennas

eJbie JIecsAThIe B YactoTa Yacrocts, % o
anca o 110 4acToCTh, %

56 6

57 56,0-58,9 1 3 3

58

59 5

60 5,7 59,0-61,9 6 20 23

61 2,2,1

62 9,4

63 7,1,6,8 62,0-64,9 8 27 50

64 6,6

65 8,3

66 8,3 65,0-67,9 7 23 73

67 8,75

68

69 2,39 68,0-70,9 3 10 83

70

71 6,4

72 5 71,0-73,9 5 17 100

73 2,2

THopsoox evinonnenus pabomol

1. B sueiiky Al BBemure 3aronoBok Habirooenus, a B OUana3oH
A2:A31 — 3nauenus (B %) coxepxanust SiO, B HEOT€HOBBIX JIaBax. B sueii-
ke A32 mojacuuTaiiTe MakCHMallbHOE 3HaueHue, B sueiike A33 — MHHH-
MalbHOe 3HaueHue [2].

2. Bribepure mmpuny uaTepsana 1%. Torna npu kpaifHUX 3HAYCHU-
ax 56% u 74% nonmyunrcs 18 unrepsanos. B sueiiky D1 BBeauTe Ha3BaHMe
I'panuysr unmepsanos. B nnanazon D2:D20 BBeante uepe3 mento Ilpas-



ka/3anoanaute/IIporpeccus... dnucaoBoi psax ot 56 mxo 74 (56, 57, 58, 59,
60, 61, 62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74).

3. BBenuTe 3aroJioBKu co3maBaeMoi TaOmuubl: B sueiiku E1 — 46co-
aromuvle yacmomsl, B staeiiku F1 — Omuocumenvrhvle yacmomei, B sT9eHKA
G1 — Haxonnenuvie yacmomeoi.

4. 3anoaHuTe CTOJIOCI] a0CONIOTHBIX YacTOT. ISl 9TOr0 BBIACIUTE
st Hux 610k staeex E2:E20 (ucronpzyemas ¢pynkims YACTOTA 3anaercs
B Buzie popmyisl MaccuBa). C maneny HHCTpyMeHTOB CTaHIapTHasl BBI30-
Bure Macrep ¢ynknmii (knornka fy). B mosBHBIIEMCS AHATOrOBOM OKHE
Macrtep ¢pynknmii BoiOepure kareroputo CTarucrudyeckue U (QyHKIHIO
YACTOTA, nocne uero nHaxmute kaHonky OK. [osiBuBIICECS AMATOrOBOE
okHO YACTOTA HeoOX0oauMo 3a cepoe T0JIe MBIIIBIO OTOJIBUHYThH BIIPABO
Ha 1-2 cM OT JaHHBIX (MIPH HaXKaTOH JIEBOH KHOMKE). YKa3aTeJIeM MBIIIH B
pabodee noxe MaccuB_JaHHBIX BBEAWUTE NUANA30H JAHHBIX HAOJFOICHUHA
(A2:A31). B pabouee mose JIBOMYHBII_MACCHB MBIIIBIO BBEIUTE AMAIA-
30H uHTepBasoB (D2:D20). [TocnenoBarenpbHO HAXKMUTE KOMOWHAIIHMIO KJTa-
sum Ctrl+Shift+Enter. B cronbne E2:E20 nmosBuTcs MaccuB aGCOIIOTHBIX
4acToT.

5. B sueiike E21 naiinure obmiee xoiudecTBo HaOmroneHuil. Tao-
JUYHBIA Kypcop ycTaHoBuTe B sueiiky E21. Ha manemu HMHCTpyMEHTOB
CranjgapTHasi HOKMUTE KHONKY ABTOcymMMa. YOequrech, YTo JHMaIa3oH
CyMMHUpOBaHus ykaszan npaswibHo (E2: E20), u Haxxmute xnmasuiny Enter.
B sueiike E21 mosiButcst uuciio 30.

6. 3amoHUTE CTONMOCI] OTHOCHTENBHBIX YacTOT. B sueiiky F2 BBean-
Te (GOpMyNy ISl BBHIYHCIECHHS OTHOCHTENbHOM dactoTel: =E2/E$21. Ha-
xmutTe knaBuiry Enter. TlporsruBanueMm (3a MpaBbIi HIDKHUA Yrod TpU
Ha)KaTOW JICBOM KHOIIKE MBIIIN) CKOIMMPYWTE BBEACHHYIO (GOpMyIy B ana-
ma3oH F3:F20. [Tony4unTe MaccHB OTHOCUTEIHHBIX YaCTOT.

7. 3amomHuUTE CTONOEI HAKOIUICHHBIX YacToT. B suetiky G2 ckomm-
py#Te 3HaUeHHe OTHOCHUTENILHOM YacToThl U3 siueiiku F2. B siueiiky G3 BBe-
aure opmyny: =G2+F3. Haxmure knaBumy Enter. IIporsruBanuem (3a
MIPaBbI HIKHUH YroJl MpU HAKaTOW JIEBOM KHOIKE MBIIIN) CKOMHUpYHTE
BBezieHHYI0 (opmyny B auana3oH G3:G20. ITomyunTte MaccHUB HaKOIUICH-
HBIX 4aCTOT.

8. B pesynbrare, mocie GopMaTUPOBaHUS TIOTYydUM TaONHILy, MIpe-
CTaBJIEHHYIO Ha puc. 1.

9. INocrpoiiTe AarpaMMy OTHOCHUTEIBHBIX H HAKOIUICHHBIX YacTOT.
[emukoM ykaszareist MBIIIX 110 KHOTIKE Ha TTAHEH WHCTPYMEHTOB BBI30OBH-
Te Macrep amarpamMm. B TOsBUBIIEMCS IWAIOTOBOM OKHE BBIOEpHTE
Bkinaaky Hecranmpaprable u tun auarpamvsl I'padguk/rucrorpamma2.



Iocne makatus kHOMKHM [lajee ykaxwurte nuama3oH maHHbIX — F1:G20 (c
moMoIel0 MbIH). IlpoBeppTe mMmoNIOKEHHWE TMepekirodatesnss Pagbl B:
croaduax. Bribepure Britanky P i ¢ MOMOIIBI0 MBIIIM BBEAUTE B pado-
yee nojie Hoamuen ocm X mumamasod nonmuceit ocu X: D2:D20. Haxas
kHOTIKY JlaJiee, BBenuTe Ha3BaHUA ocelt X u Y B pabouee momne. Och X (ka-
teropuit) — Habnrooenus, Ocb Y (3HaueHmit) — Omuoc.uacmoma, Bropas
ochb Y (3HaueHuit) — Haxonnen.uacmoma. Haxmure xHonky I'oToBo.

D E F G
Cpammpr | ABoamorests [Omo curemsste [Haromerme |
emreppanos |acromt  |wactomst [wacrom: E

3 0 0 0
57 1| 0033333333| 0033333333
58 0 0] 0033333333
] 0 0| 0033333333
&0 1| 0/033333333| 0066666657
B1 2| ©0,0BEBEEEE7| 0133333333
62 3 0,1 0,233333333
B3 2| 0.06EE6EEET 03
B4 4| 0,133333333| 0433333333
=3 2| ©0,0BEBEEEE7 05
[ 2| 00BEEEEEET | 056666657
67 2| 00BREBEEET | 0633333333
63 3 0,1| 0733333333
=] 0 0| 0733333333
70 3 0,1) 0,833333333
71 0 0| 0833333333
72 2| ©0,0BEBBEEEE? 09
73 1| 0033333333| 0933333333
74 2| 00BEEEEEET 1
30

Puc. 1. PC3yJ'IBTaT BBIYHMCJICHHH OTHOCUTESILHBIX U HAKOILJICHHBIX YaCTOT

Juarpamma OyzieT UMeTh TaKOW BHJI, Kak Ha puc. 2.
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Jlabopamopnas paboma Ne 2
Onpedenenue 0OCHOBHBIX CMAMUCIUYECKUX XAPAKINEPUCTIUK

Ienv pabomel: uctonb3ys Mactep QyHKIwiA Excel Berauciuts BBI-
OOpOYHBIC XapaKTEPUCTHKU paclpeneIeHHs SKCIIEPUMEHTAIbHBIX JaHHBIX.

Hcxoouvie dannvle: UCHONB3Yys UCXOIHbIe AaHHble JlaGopaTopHOi
pabotsl Nel, HaiiTH XapaKTEpPUCTHKH PACIIPECIICHUS STHX JaHHBIX.

Topsoox evinonnenus pabomol

1. B sueiiky Al BBemurte 3aronoBok Habiwooenus, a B OUaNa3oH
A2:A31 — 3navenust conepxanus SiO, B HEOreHOBBIX JaBax. OTMETHUM, UYTO
paccMaTtpuBaeMasi TPYIIa JAaHHBIX CO CTATHCTHYSCKOW TOUKH 3PCHHS SB-
JISTIOTCSI BEIOOPKOIA.

2. IIpu cTaTUCTHYECKOM aHAIH3E MPEXIe BCET0 HEOOXOIMUMO OIpe-
JeNTUTh XapaKTEPUCTUKN BHIOOPKH, W Ba)KHEUIICH XapaKTCPUCTUKOM SIBIIS-
eTcd cpegHee 3HaueHHe. (s ompereneHHs CpeJHero 3HayeHHs B KOH-
TPOJILHO# IpyIne HEOOXOANMO YCTAHOBHUThH TAOJIMYHBIA Kypcop B cBOOOII-
Hy1o sueliky (A34). Ha manenu MHCTpYMEHTOB Ha)KMUTE KHOMKY BeraBka
¢yuxuuu (fy). B nosBusimemcs auanoroBomM okHe Macrep GyHKUui BbI-
oepute kateroputo Crarucrudyeckne u ¢ynkunio CP3HAY, nocne uero
Haxkmute kHOKy OK. TTosBuBIIeecs auanoroBoe okHo CP3HAU 3a cepoe
TI0JIe MBIIIBIO OTOIBHHBTE BIIPABO Ha 1-2 ¢cM OTHAaHHBIX (TIPH HAXKATOMU Jie-
BOI KHOTIKE). YKa3zarelleM MBI BBEIUTE TUAMMA30H JaHHBIX TPYIIBI IS
omnpeneneHus cpeaHero 3HadeHus (A2:A31). Haxmure xHomky OK. B
staeiike A34 mosBUTCS cpeHee 3HaUeHue BRIOOpKH — 65,5667.

3. Cnenmyromieii 0 Ba)KHOCTH XapaKTEPUCTUKON BBIOOPKH SBIIICTCS
Mepa pa3bpoca dJIeMEHTOB BBIOOPKU OT CpeIHEro 3HaueHus. Takol Mepoi
SIBIISICTCA CpPEeIHee KBAJIpaTHYHOE WIM CTaHJIapTHOE OTKIOHeHue. s om-
peneseHus CTaHAAPTHOTO OTKJIOHEHUS B KOHTPOJIBHOM IpyIIe He00X0 MO
YCTaHOBHTH TaOIHWYHBIN Kypcop B cBOOOmHYyIO sueiiky (A35). Ha manenn
HHCTPYMEHTOB HakMHTe KHONIKY BeraBka ¢pyukuun (fy). B mossusmemcs
nuanoroBoM okHe Macrep ¢yHkuuii BeiOepute kareroputo CraTucrude-
ckue u pyskmmro CTAHJOTKIIOHII, mocne yero Haxkmute kHonky OK.
HosiBuBmeeca auanorooe okHo CTAHIOTKIJIOHII 3a cepoe none mel-
IIBI0 OTOJIBUHBTE BIPABO Ha 1-2 CM OTHaHHBIX (TIPH HAXKATOH JICBOM KHOTI-
Ke). YKa3zareieM MBIIIN BBEIUTE NHANA30H JAaHHBIX KOHTPOJIBHOM TPYIIIIBI
JUTSL OTIpEJeNICHIsI CTaHTapTHOTO OTKIOHeHUs (A2:A31). Haxxmure KHOIIKY



OK. B suetike A35 mosBUTCSA CTaHZApTHOE OTKIOHEHHUE BeIOOpkU — 4,307.
B staeiixe B35 no ¢popmyne =3*CTAHJJOTKIIOHII(A2:A31) moncunTaiite
3HageHne 3*c: 12,922, rne ¢ — cranmaptHoe OTKiIoOHeHHE. CymiecTByeT
NPaBHIIO, COTJIACHO KOTOPOMY ULl PaclpeneNeHus] OJM3KOr0 K HOpPMallb-
HOMY JaHHBIC JOJDKHBI JIeKaTh B JHala3oHe x+3c (B IpHMepe
65,5674+12,922). D10 mpaBwio Ha3bIBaeTcs MpaBWiIoM Tpex curM. Cymi-
HOCTB 3TOTO NPABHIIA: eCaU CAYHAUHAA BeTUYUHA PACHPeOeleHd HOPMATbHO,
Mo abCcoOMHAS BeTUYUHA ee OMKIOHEHUS OM MAMeMAmuiecKo20 0xcudad-
HUsL He NPeBoCcX00Um YmpoeHHO20 CpeoHe20 K8aopamuieckoeo OmKIOHeHUs
[1]. Cornacuo sTtomy mpaBmiy, B mpengenax x <3¢ Haxoaurtest 99,7% Bcex
BapHUaHT.

4. B cBoOoaubix sueiikax A36 — A40 paccuuraiite BBIOOPOUHYIO
JHCIICPCHIO, MEIHaHy, MOy, aCHMMETPHIO, SKCIIeCC.

5. CchopMynrpoBaTs OCHOBHBIE BEIBOIHI 110 padoTe.

Jlabopamopnas paboma Ne 3
IIposepxa cmamucmuyeckux eunomes

Llenv pabomwi: TPOBEPUTH COOTBETCTBHE BBHIOOPOYHBIX JAHHBIX
HOPMAaJBHOMY 3aKOHY pacipeeseHus, HCIoab3yst naket Excel ¢ ucrosmp3o-
BaHUEM KpUTEpPHUS COIJIACHs XU-KBaApaT, MOCTPOUTH THCTOTpaMMbI abco-
JIFOTHBIX Y TEOPETHYECKHUX YaCTOT.

Hcxoonvie Oanmvie: Mcnonb3yst MCXoaHble naHHble JlaboparopHoii
pabotsl Nel, MpoBEpUTH COOTBETCTBHE BHIOOPOYHBIX JIAHHBIX SMIHMPHYC-
CKOTO pacrmpezeneHus conepxanus SiO, B HEOreHOBBIX JIaBaX HOPMAIbHO-
MY 3aKOHY pacIipe/ieNieHus], HCTIoNb3ys nakeT Excel.

Tlopsdok evinonuenus pabomoi

1. B sgeiiky Al BBeauTe 3aronoBok Habniodenus, a B AWANa30H
A2:A31 — 3nauenus (B %) coxepxanust SiO, B HEOT€HOBBIX JIaBax. B sueii-
ke A32 mojcuuTaiiTe MakCHMallbHOE 3HaueHue, B sueiike A33 — MHUHH-
MaJIbHOE 3HauCHHE.

2. Beibepure mmpuny uaTepBasia 1%. Torna npu kpaiiHUX 3HaUYCHU-
ax 56% u 74% nomyuurcs 18 naTepBanos. B sueliky D1 BBenure Ha3BaHue
I'panuysr unmepsanos. B nnanazon D2:D20 Beeante uepe3 mento Ilpas-



ka/3anoanute/IIporpeccus... dnucaoBoi psax ot 56 go 74 (56, 57, 58, 59,
60, 61, 62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74).

3. BBenuTe 3aroJioBKu co3maBaeMoi TaOmuubl: B sueiiku E1 — 46co-
Jommusie yacmomul, B staeikn F1 — Omnocumensuvie wacmomeoi.

4. 3anoaHuTe CTOJIOCI] a0COMIOTHBIX 4acTOT. JIJIS 3TOr0 BBIACIHMTE
utst HuX 0110k sueek E2:E20 (mcronmsszyemas ¢pyaxmus YACTOTA 3amaercs
B Buzie popmyisl MaccuBa). C manenu HHCTpyMeHTOB CTaHIapTHasI BBI30-
Bure Macrep ¢ynknmii (kHornka fy). B mosBHBIIEMCS AHATOrOBOM OKHE
Macrtep ¢pynkumii BoiOepure kareroputo Crarucrudyeckue M (QyHKIHIO
YACTOTA, nocne yero naxmute kHonky OK. IlosBuBIIeecs nuanorosoe
okHO YACTOTA Heo0X0auMo 3a cepoe TO0JIe MBIIIBIO OTOJIBUHYThH BIIPABO
Ha 1-2 cM OT JaHHBIX (MPU HAKATOW JIEBOW KHOTKE). YKazaTreleM MBIIIN B
pabouee none MaccuB_JIaHHBIX BBEJUTE IUANa30H AAHHBIX HAOMIONCHUH
(A2:A31). B pabouee mose JIBOMYHBII_MACCHB MBIIIBIO BBEIUTE AMAIA-
30H uHTepBanoB (D2:D20). [TocnenoBarenpbHO HAXKMUTE KOMOWHAIIHMIO KJTa-
sum Ctrl+Shift+Enter. B cronbue E2:E20 nmosBurcs MaccuB aGCOIOTHBIX
JaCTOT.

5. B sueiike E21 malimnrte oOmee xonmdecTBO HaOmonennii. Tao-
JUYHBIA Kypcop ycTaHoBHTe B sueiiky E21. Ha manenu HMHCTpyMEHTOB
CranjgapTHasi HOKMUTE KHONKY ABTOcymMMa. YOequrech, YTo JHMara3oH
CyMMHpOBaHusi ykaszan npaswibHo (E2: E20), u Haxxmute knasuiny Enter.
B sueiixe E21 mostButcs uncio 30.

6. 3amoHUTE CTOIOCI] OTHOCHTENILHBIX YacTOT. B sueiiky F2 BBeau-
Te (GOpMyNy ISl BBHIYHCIEHHS OTHOCHTENbHOM dactoTel: =E2/E$21. Ha-
xMuTe KiaBunry Enter. IlporsruBanuem (3a mpaBblii HYWO)KHUH Yroil HpH
Ha)KaTOH JIEBOM KHOIIKE MBIIIN) CKONUPYHTE BBEJACHHYIO (HOPMYIy B IHa-
ma3oH F3:F20. [Tony4unTe MaccHB OTHOCUTEIHHBIX YaCTOT.

7. HaiinnTe TeopeTnieckue 4acTOThl HOPMaJIbHOTO PacIIpeie/IeHusI.
st 3TOTO IpeABapUTEIHHO HEOOXOIMMO HAHTH CpEAHee 3HAUCHUE U CTaH-
JTApTHOE OTKJIOHEHUE BBIOOPKH.

B siueiike A34 ¢ nomompto Gynkuun CP3HAY waiiaute cpeanee
3HaueHue Il JaHHBIX U3 nuanazoHa A2:A31 (65,57). B sueiike A35 ¢ mo-
momrsio ¢ynknmn CTAHJIOTKJIOH nHaiimute cTaHmapTHOE OTKIOHEHHE
U 9TUX ke naHHbIX (4,38). B sueiiku G1 BBemuTe Ha3BaHHE CTOJIOMA —
Teopemuueckue uacmocmu. 3ateMm ¢ nomomsio ¢ynkunun HOPMPACII
HaluTe TEOpPEeTHYECKHE YacTOCTH. Y CTAHOBUTE Kypcop B siueiiky G2, BbI-
30BHUTE YKa3aHHYIO (YHKIMIO U 3amnoyiHuTe ee paboune nomsi: x— D2; Cpeo-
nee - $A$34; Cmanoapmuoe_omin — $A$35. Hnmeepanvnoiii — 0. Tonyuum
B siueiike G2 — 0,0083. [lanee mpoTAruBaHHEM CKOIMPYHTE COlEpKUMOE
syeiiku G2 B guamnas3oH ssueek G3:G20. 3areM B suelixku H1 BBenure Ha3Ba-



HHE HOBOTO cToiOna — Teopemuueckue yacmomui. Y CTAaHOBUTE Kypcop B
staeiiky H2 u BBeaute hopmyiny =E$21*G2. Tanee nmpoTATHBaHHEM CKOTIH-
py¥iTe comepxkumoe suelikn H2 B muamazon saeex H3:H20. B saeiike H21 ¢
nmomotbio ¢pyHknuu CYMM Haiinnte cpeqHee 3HaU€HHWE VIS NAHHBIX U3
nnanazona H2:H20 (29,07). B pesynberate y Bac moyduTcs Kak Ha puc. 3.

8. C momompio ¢ynkimun XW2TECT ompenmennte COOTBETCTBHE
JIaHHBIX HOPMaJbHOMY 3aKOHY pacrpezeieHus.. s 3Toro ycraHOBHTE
TaOJIMYHBIA Kypcop B cBOOoxHYIO siueliky |121. Ha maHenn MHCTpYMEHTOB
CranjpaprHas HOKMUTE KHOTIKY BeraBka ¢ynkumuu (fy). B mosBuBiemcs
JauanoroBoM okue Macrep ¢yHkumii BeiOepure kareroputo Crarucrnye-
ckue u pynkiuo XM2TECT, nocne vero naxmure kHonky OK. IlosiBuB-
meecs auanoroBoe okHo XM2TECT oToaBuHbTe BIpaBo Ha 1—2 ¢M OT aH-
HBIX. YKa3aTeJleM MBIIH B paboune moisd BBegute Gaxtudeckuii E2:E20 u
oxumaemberid H2:H20 nuama3onsl gactor. Haxmute kaonky OK. B suetike
121 mosiBUTCA 3HaYCHNE BEPOSITHOCTH TOTO, YTO BEIOOPOYHBIE TAaHHBIE COOT-
BETCTBYIOT HOpMAaJbHOMY 3aKOHY pactpeneneHus — 0,56.

9. I[NockoNBKY MOTYYCHHAS BEPOSTHOCTh COOTBETCTBUS IKCIICPUMCH-
TaNbHBIX JaHHEIX p = 0,56 MHOTO OOINBINIE, YeM YPOBEHb 3HAUMMOCTH 0O =1
—p = 0,05, To MOXHO yTBEpXkaTh, YTO HYJICBas TMIIOTE3a HE MOXET OBITh
OTBEprHyTa WU, CIIEIOBATENILHO, JAaHHBIE HE MPOTHBOpPEYAT HOPMAIBLHOMY
3aKOHY pacIpeesICHHSI.

[ b T E ] F | G I I

[EGIT] AbconioTHele | OTHOCHTENEHEE TeopeTHYECKME  TeopeTHYeckHe

MHTEPEBANOE | MACTOTE MACTOTE MACTOCTH YECTOTE
a6 ] 0 0008353124 0,251793729
a7 1 0033333333 0013460805 0403524141
58 1] 0 0020452354 0614770612
a5 ] 0 0029613253 0,888397588
B0 1 0,033333333) 0040621302 1,218639063
61 2| 0,0BEEEEERT 0052892612 1506778362
B2 3 01 008537469 1,961240712
B3 2| 00DeEEEEEE? 0076700417 2301012512
64 4 0133333333 0085419939 2562598176
B5 2| 0,0BBEBEEEEET 005030135 2,709040437
66 2| 0DeEEEEEE? 0050515539 2718466176
67 2| 0,066B66EGEY 0086314661  2,609439821
<] 3 01 007304407 2341322032
BS ] 0 00FB383633 2009503
70 3 01 0054572135 1,637164053
71 1] 0 0042203322 1266092674
72 2| 00BBBEEREET 00309810260 0929430769
73 1 0033333333 0021588297 0647648521
74 2| 0,0B6EEEERT 0014279547 0,428386424

a0 2906556233 055055

Puc. 3. Pe3yJ'ILTaT BBIYMCJICHHH OTHOCUTEIbHEBIX U TEOPETUUCCKUX YaCTOT
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10. TToCcTPOUTHL MHCTOrPaMMBbI A0COTIOTHBIX U TEOPETHYECKUX YaCTOT
(cm. puc.4).
45 3
4
35
3
25
2
15

B A GCONIOTHEIEYACTOTEI
—— TROPETUYECKUE YACTOThI

56 57 58 59 B0 61 62 63 64 65 66 67 65 69 70 71 7273 74
Ipannup! nuTepsanos

Puc.4. 'ucrorpaMMbl aOCOTIOTHBIX M TEOPETUYECKUX YACTOT

11. ChopmynupoBaTh OCHOBHBIE BBIBOJIBI 110 paboTe.

Jlabopamopnas paboma Ne 4

Tpunsamue cmamucmuueckux peueHuil
(ananu3z oOHOU 8bIOOPKU, AHANU3 O8YX 8bIOOPOK)

Lenv pabomul: BBIIOIHUTH aHAIU3 JABYX BBIOOPOK C MOMOIIBIO t-
Tecta CThIOAEHTA.

Hcxoonvle Oannvie: B pailoHe IIMPOKO PAa3BUTHI HHTPY3UH IPAHUTOB
CpefiHe- U Mo3He-Tajeo3o0ickoro Bo3pacta. Co cpenHenaneo30icKuMu
IPaHUTAMU CBSI3aHBI MECTOPOXKICHHS PEJIKOMETAIUILHBIX TIErMATHTOB.
CpenHenaneo30MCKie TPAHUTHI OTIMYAIOTCS OT HEPYIOHOCHBIX BEpXHEa-
JIe030UCKUX MOBbIIeHHBIM conepkanreM Na,O u Ti,O u moHHKEHHBIM
conepxanneM K,O (Tabm. 2). Pacnpenenenue conepxkannii Na,O u K,O B
rpaHUTax 000MX KOMIUIEKCOB COOTBETCTBYET HOPMAIIbHOMY 3aKOHY, a CO-
nepxkanue Ti,O — TOrHOpMATBHOMY.
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Tabauya 2
HcxoaHble nasHUE OLEHKU PYJOHOCHOCTH FPAaHUTOB
HEHM3BECTHOTO Bo3pacTa (B %)
Bospact | Uucno Na,0 K20 Ti,0
5 2 v 2 v 2
TPaHUTOB npob X s X S Ig X Sh

Cpez[HHP:I 100 3,90 1,21 4,51 1,42 -0,886 | 0,268
naneo3oi

Hosmtmit 1450 | 346 | 152 | 502 | 165 | -1426 | 0,321
IIaJICO30M1

Hewnssecren 30 3,38 1,83 4,83 1,88 -1,352 | 0,225

Topsoox evinonnenus pabomul

B HmxHe#l cTpoke Tabia. 2 NMpPUBEACHBI YHCIOBBIE XapaKTEPUCTUKU
COZEPKAHUS OKCHJIOB IO OJHOW M3 UHTPY3UN HEU3BECTHOIO Bo3pacTa. Ee
COIOCTaBJICHUE C MHTPY3USAMHU OMNPEAEICHHOTO BO3pPAcTa MO COICPKAHUIO
Na,O u K,O MoxHO mpoBecTH ¢ momoipio kKputepus CThIOACHTa, a M0
coxepxanuto Ti,0 ¢ momorusto kputepus PoguoHosa.

B jmanHoit 3a71a4e TpoBepsieMas TUoTe3a Hy COCTOMT B TOM, 4TO X
U Y paBHBL, TO ecTh H , X =Yy, IDU aNbTEPHATHBE H,:X # y , TO €CTh

X >y WM x <y . [loaroMy ypoBeHb 3HAYUMOCTH O NPUHUMAETCS MAJIS

2
1-af2 "

JIBYCTOPOHHUX KpUTepHeB t, U Z

[Ipu cpaBHEHUU MHTPY3UI HEU3BECTHOTO BO3pacTa C PYJAOHOCHBIMHU
CpeIHenaneo30MCKUMHU TPaHUTaMH OIIMOKa MepBOro pojaa OyAeT COCTOATh
B TOM, 4TO (PAKTHYECCKH MEPCICKTUBHAS UHTPY3Hs TOTO JKe BO3pacTa OymeT
MpU3HAaHA HEePYIOHOCHOW, M TOWCKOBBIC PAa0OTHI HA 3TOM y4acTKe OyIyT
MIpeKpaIleHbl, YTO MOXKET IPUBECTU K MPOIMYCKY MecTOpoKaeHHs . OmmoKa
BTOPOTO pOJa IMPOU3OWIET, ecinu (PaKTHYSCKH HEPYIOHOCHAs HHTPY3USI
Jpyroro Bo3pacrta OyAeT OTHECeHa K PyJIOHOCHOMY KOMILIEKCY, TOUCKOBBIE
paboTel OyAyT MPOJOJDKEHBI, HO HE NAAYT IIOJIOKHUTEIBFHOTO Pe3yibTaTa.
OKoHOMHUYECKHH ymiepO OT 3TOH OMMOKM B JAHHOM ClTy4dae 3aKIIouaeTcs B
HEeTPOM3BOUTENLHBIX 3aTpaTax Ha MOUCKOBBIC pabOTHI B Tpe/esiax OICHH-
BaeMoOH JIoKanbHOW Tutomanu. OnpeaenuTs ymiepOd OT OIMHUOKH TEPBOTO
polia cIoXHee, HO OH MOXKET OBITh TOPa30 3HAYUTEIbHEE, TaK KaK MPOILYCK
MECTOPOXKJIEHUSI OOBIYHO MOYKHO BOCTIOJHHTH TOJIKO IyTeM H3y4eHUS TO-
pa3no GOIBIINX IO ITUTOIIAAN TEPPUTOPHI B ApyroM parone. [loatomy npu
MIPOBEPKE NTAHHOW TMIOTE3bl YPOBEHb 3HAYUMOCTHU, TO €CTh BEPOSITHOCTH
OIIUOKH TIEPBOTO poJia, IeJieco00pa3HO MPUHSATH A0BOJIbHO Hu3kuM — 0,05,
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HECMOTPSI Ha TO, YTO IIPH 3TOM YBEIIMYHMBACTCSI BEPOATHOCTH OIIMOKH BTO-
poro poja.

CpaBHHUBas Ty )K€ MHTPY3UIO C 3aBEJOMO HEPYAOHOCHBIMH BEpXHeE-
[aJI030CKUMH TPaHUTaMU, HA000POT CIIEAyeT CTPEMUTHCS CHU3HTH BEPO-
ATHOCTH OIIMOKHM BTOPOro poxa. I103ToMy ypOBEHb 3HAUMMOCTH LEIec000-
pasHo yBenuuuts 10 0,1.

CpaBHeHHE MHTPY3HH HEU3BECTHOI'O BO3pacTa CO CPEAHENaleo30MU-
CKHMH IPaHUTaMH MPOU3BOAUTCS Mo hopmynam (1) u (2):

1,21 1,83
lOO

,1 42
t=]451-4, 83|/ _115 2)
100

z ={|-0,886 +l,352|+1,153|0,268 - 0,225|}/ \‘
|-

no Na,O [t—|3 90 - 3, 38/ —192\ (1)

o KzO

—_——

1o Ti;0 | 0,268 0,225 (0,268° 0,225%)
2408 2heey

+2,65) —+ —|—398J
100 30 (100-1 30-1 )

[ns ypoBHst 3Haunmoctu o = 0,05 KpUTHYECKOE 3HAUEHUE KPUTEPHS
CThIOfCHTA MIPH YHCIIE CTeTIeHEeH cBoOoabI ny+n,—2 =128 pasro 1,98.

Takum o6pa3om, runoresa 00 HASHTHYHOCTH CPEIHUX COAEpKaHMI
Na,O otBepraercs, B TO BpeMs Kak pasiuuue 1o coaepxkannio K,O M0oxHO
MIPU3HATH HecyIlecTBeHHbIM. Kpurndeckoe 3HadueHue Z ISl T€X )K€ yclo-
Buit paBuo 1,96 [1], mostomy rumoresa 0 paBEHCTBE COAEPXaHHUN TakkKe
oTBepraercs. IlocnenHsas runore3a OTBEpraeTcs AaXke B TOM CiIydae €Clu
ypOBEHb 3HAYMMOCTH cHU3uTH 110 0,001 (Z .., = 3.3).

Kpurnueckoe 3Hadenue Z MOXeET OBITh HalfIGHO C MOMOIIBIO (op-
Myl =HOPMCTOBP(0,025).

CpaBHEeHHE IPaHUTOB HEN3BECTHOTO BO3PACTA C BEPXHEIATIEC030M-
CKHUMH TPaHUTaMu npousBoautcs 1o popmynam (1) u (2):

( 1,52 1,83 )

mo Na,O | t=3,46-3,38|/ ,[-—+ === =0,29|;
100 30
( 1,65 1,88

o K,O [t =502~ 4,83 + =0,67];
100 30
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(z:{|—1,426+1,352|+1,153|o,321—0,225|}/ \I
mo Tiz0 | 0,321 0,225 (0,321 0,225%) |
+ +2,65| ————+ ———— | = 1,37

100 30 (100-1 30-1 )

Kpuruueckoe 3Hauenue kpurepus CtoroneHTa () u xputepus Z mis
ypoBHs 3HauuMocTH o = 0,1 paBHBIL: t,, . =1,66; Z , =1,645.

IMosToMy THIOTE3a 00 HMICHTHYHOCTH XMMHUYECKOTO COCTaBa H3Y-
YaeMOM WHTPY3UH C BEPXHEMAICO30MCKAMU TPAHUTAMH TPUHAMAETCS ISt
BCEX TPEX KOMIIOHEHTOB.

ITo COBOKYITHOCTH MPOBEPEHHBIX THIIOTE3 MOXKHO JIOCTATOYHO yBE-
PEHHO [aTh OTPHIATEIBHYIO OLEHKY MEPCIIEKTHB PYJIOHOCHOCTH B Ipeje-
Nax JaHHOW WHTPY3HH.

Brruucnenus CJICAYCT OpraHu3oBaTb B JJICKTPOHHBIX Ta6J'II/II_[aX
Excel. Jlns BBIUMCIEHHS MOAYNISA 4YHCIAa HCHOJB3yiTE  (opMyiy
=ABS(uucn0), kKoTOpas BO3BpaIaeT MOLyJb (a0COMOTHYIO BETHUHHY) YHC-
sa. AGCOJTIOTHAS BETMUMHA YHCIIa — 3TO YUCIIO Oe3 3HaKa.

Jlabopamopnas paboma Ne 5

Hcnonvzosanue uncmpymenma Ilakem ananusa
015 8bIABILEHUSL PA3TUYUL MENHCOY 8bIOOPKAMU

Llens pabomul: BBISIBUTH PA3IHUMs MEKIY JBYMs BEIOOpKaMu, UC-
1I0JIb3Ysl HelapaMeTpuueckuil kpurepuii Ban-nep-Bapaena.

Hcxoonvle oannvie: J1Jis CHUKEHUS 3aTpaT Ha Pa3BEIKy Ha OJHOM U3
YYaCTKOB POCCHIITHOTO MECTOPOXKIEHHS 30JI0Ta 9acTh MIyp¢oB (IPUMEPHO
KaX/IbI BTOpOii) OblIa 3aMeHeHa CKBAXHMHAMH YAapHO-KaHATHOTO Oype-
Hust. HeoOxomuMo yOenThest B TOM, YTO pe3yJIbTaThl OPOOOBaHHS CKBa-
KWH HE IMEIOT CHCTEMaTHYeCKOH ommOKy. Tak Kak YMcI0 CKBaXHH U
myp¢$oB Ha ONBITHOM y4acTke HeBennko — 13 u 10, juist conocraBneHus
BBIUUCIICHHBIX IO HUM COJIEpKaHMH 30J10Ta MOXKHO UCIOIb30BATh HEMapa-
MeTpudeckuii kpurepuii Ban-nep-Bapnena. PesynbraTsl onpoboBanus
myp¢$oB ¥ CKBXUH ITpuBeaeHb! B Ta0u. 3. [To 3TUM naHHBIM cocTaBiieH
o0IHii BapHaMOHHBIH psif (Tab. 4).
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Tabauya 3

PesynpraTel onpoOoBaHUS pa3BeJOTHBIX BEIPAOOTOK Ha POCCHIITHOM
MECTOPOXKJICHUH 30J10Ta

BripaboTka 4 BripaboTka 4 BripaboTka 5 BripaboTka 5
(CKBaXWHBI) (CKBaKWHBI) (1rype1) urypds1)
Nerr/ | Comep- | Ne | Comep- | Ner/ | Comep- | Ne | Comep-
1§ JKaHHe 1/ KaHWE i JKaHHE / JKaHHE
Au, v | T Au, M/ Au, mr/v® | T Au, mr/m®
1 322 7 192 1 431 6 221
2 250 8 375 2 397 7 548
3 225 9 381 3 462 8 478
4 315 10 538 4 457 9 299
5 399 11 198 5 251 10 541
6 348 12 317
13 293

IIpoBepsiemast runore3a Hy B aHHOM 3ajaue 3aKIOYaeTcs B TOM,
YTO CHCTEMATHYECKUX PACXOKACHHH B ONpENEIICHUH COJEpKaHUH 30J10Ta
no mypdam u ckBaxuHaMm HeT (To ecth Hy: X=0, A=F), npu anbrepHaTHBE
H;: X#0, A#b (1o ectb A>5 wnu A<K). [loaTOoMy 11 HAXO0XKICHUSI KPUTH-
YEeCKOro 3HaueHMsi X HY>KHO BOCIIOJIb30BAaThCs TaOIMIAMHU JBYCTOPOHHErO
kpurepust Ban-nep-Bapnena [3].

Tabauya 4

[IpoBepka runoTess! O paBEeHCTBE CPETHUX COJIEP)KAHHH 30J10Ta 110 KPUTE-
puto Ban-nep-Bapaena

Ne i/t

Copepxanue

Bribopka

i/(n+1)

w(i/(n+1))

2

4

5

192

198

221

0,125

-1,15

225

250

251

0,250

-0,67

293

299

0,333

-0,43

315

317

322

e
BlEB|le|ol~w|ojo|swinek|-

348

>3 [>T > |51 > [ > | 51| > | > | w




Oxonuanue maon.4

1 2 3 4 5
13 375 A

14 381 A

15 397 b 0,625 0,32
16 399 A

17 431 b 0,708 0,55
18 457 b 0,750 0,67
19 462 b 0,792 0,81
20 478 b 0,833 0,97
21 538 A

22 541 b 0,917 1,39
23 548 b 0,958 1,73

X=4,19

Ommbka TepBOro poAa B JaHHOM 3ajade 3aKIIFOYaeTCs B TOM, UTO
MpaBWIbHAS THIIOTE3a OO0 OTCYTCTBHM CHCTEMAaTHYECKOTO PaCXOMKICHUS
MEXIy pe3yibTaTaMH OTpoOOBaHuUs MIypPOB U CKBaXKUH OyIeT OTBEPTHYTA,
a 9TO HE TO3BOJIUT CHU3WTH 3aTPaThl HAa JANFHEHIIYIO pa3BEAKY 3a CUCT
HCTIONB30BaHus 0oJee MemeBhIX ckBakuH. OmmnbKa BTOPOro pofa, TO eCTh
MIPUHSITHE HEBEPHOU TUNOTE3bl Hpy, COCTOUT B IPU3HAHUM HECYIIECTBEHHBIM
(cydaliHBIM) pacX0XACHUS MEXIY JaHHBIMU 1O mypdhaM U CKBaXXHHAM, B
TO BpeMsi Kak Ha CaMOM Jielieé OHO HOCUT CUCTeMAaTHYeCKHUH XapakrTep.
Ommbka BTOPOTO poja B JAHHON CUTYallMd MOXKET MIPUBECTH K HEMIPABHIIb-
HOM Te0JI0ro-3KOHOMHYECKOH OILIEHKE MECTOPOXKACHHUS, YTO HAHECEeT Topas-
JI0 OONBIINI SKOHOMHUYECKUH yIIepO Mo CPaBHEHUIO C JOTOITHUTECILHBIMU
3aTpaTaMu 3a CYeT OIIMOKH IepBoro poaa. [1o3ToMy it yMEHBIICHUS PHC-
Ka OIIMOKH BTOPOTO POJia YPOBEHb 3HAUUMOCTH IIPH MPOBEPKE THITOTE3H H
1esrecoo0pa3Ho MPUHATH HE CIHUITKOM BEICOKUM, Hanpumep 0, 1.

THopsoox evinonnenus pabomol

B cronber B BBeanTe 3HAUCHHS TOPSAKOBBIX HOMEPOB CKBKUHBI A
ot 1 10 13 (sueiiku B1:B13), B cronber; C — coneprkanne Au (M%/m°) ckBa-
xuubl 4 (stuetiku C1:C13) — cm. tabm. 111.11, 3aTem 3HAYCHHUSI TTOPSIIKOBBIX
HOMepOB ckBaxkuHbl b: oT 1 no 10 (sueiikun B14:B23), B crosnben C — co-
nepxanne Au (M*/m° ) ckaxunsr b (sueitkn C14:C23) — cm. ta6u. 111.11. B
syeiiku Al:Al3 BBegure cuMBOII A, B ssueiiku A14:A23 — cumBoa 5. Brie-
qute nuana3oH Al:C23 u uepe3 nyHKT MeHIO JaHHble/COpTHPOBKA... B
nuanoroBoM okHe CopTuHpoBka aumana3zoHa ykaxure CopTHpoBaTh mo
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«Cronbenr C» — mo Bo3pacranuio. Haxxmure kHonky OK. Croxnber D 3a-
moyHUTe Yepe3 myHKT MeHio IIpaBka/3anmoanuts/IIporpeccus... 3nade-
HusME OT 1 1o 23. B sueiike B24 zanmmmre popmyry =CUET(B1:B23). B
staeiike B24 mosButcs 3nadenne 23. B sueiiky El 3ammmmTe normdeckyio
oyuknuro =ECJIN(A1="B5";D1/($B$24+1);0). Ckomupyiite ce BO BCe sUcii-
ku nuamazoHa E1:E23. s cksaxkunsl b B cronbue E momydnte aprymenra
i/(n+1). B stueitky G15 BBenute dpopmyny =1-E15. Cromupyiite ee B srueii-
ku G17:G20, G22:G23. D10 BCcioOMOraTeIbHbIC 3HAUCHHUS [T OTPEICICHUS
sHauenuid ¢yukumu w(i/(n+1)) s nonoxutensHbix Z. o [1] nnst ckBa-
*uHbl B HahauTe 3HaueHus GpyHkiwu w(i/(N+1)) npu 3TuX 3HaYCHHUAX ap-
rymenrta i/(n+1) [1]. Beemure ux B cronber F. B sueiike F24 nmomcuuraiite
CyMMYy 3amucaHHbIX 3HaYeHui Gynkimu yw(i/(n+1)) — gucno 4,19.

MoskeT OBITh TpeIIoKEeH APYrod MOpsmok pacdera. B suetiky F3
BBectH (opmynry =HOPMCTOBP(E3). Oty ¢dopmyiy ciemyeT CKOIHPO-
Bath B sueiiku F6, F8, F15, F17-F20, F22-F23 nns onpenencHus 3HaYCHAN
¢byukun w(i/(n+1)).

Homyctumoe 3HaueHue X-kputepus Ban-mep-Bapaena nms ypoBHS
sHagnmoctd 0,1, umcrna HaOmoneHWH 23 W pa3HOCTH MEXITy oObeMaMu
CpaBHHBaEMbIX BBIOOPOK 3, pasHo 3,12 [1,2].

TakuM o0Opa3om, rUIIOTE3a O PaBEHCTBE CPEIHUX 3HAYCHUH cojep-
JKaHWsI 30J10Ta IO CKBa)KUHaM U 1ypdam orBepraercsi. J1o BbIICHEHUs TPH-
YMH CHCTEMAaTHYeCKOrO 3aHMKEHUsI COJEpIKaHMs 30JI0Ta IO CKBOKUHAM
UCIIOJIb30BaTh MX JIJIS Pa3BEJKH JIAHHOTO MECTOPOXKIEHHSI HE PEKOMEHIy-
ercsl.

Henapamerpuueckuit kputepuii Bunkokcona (W) takke 0OCHOBaH Ha
IIpoLIeAype PaHKUPOBAHUS U TPEJICTABISET OO0 cyMMy paHroB R; uieHoB
MEHbIIIEH BEIOOPKH B 00IIEM paHKHPOBAHHOM PsIy U3 00€HUX BEIOOPOK:

szlRl,nlsnz. 3)

Ecmm runoresa o PABCHCTBE CPCAHUX 1O COBOKYITHOCTAM Au b BEp-
Ha, TO eCTb H o0 - X_1 = ;z , MAaTEMAaTHYCCKOEC OXKUIAHUEC CTaTUCTHUKH Bukoxk-

cona (MW) u BenwYnMHBI BO3MOXHBIX OTKJIOHEHUH OT Hee BHIOOPOYHBIX
oueHok (W) 3aBHCAT TOJIBKO OT 00BEMOB BBIOOPOK 711 H 7.

st ciyyaes, Korna 7y M ny < 25 3Ha4e€HHUS YJIBOSHHOTO MaTeMaTH-
YECKOro OKHIaHus Kputepus BuikokcoHa (2MW) u ero HHXKHEro KpUTH-
yeckoro 3HadeHust W, 11 3aJaHHOTO YPOBHSI 3HAUUMOCTH 0. TIPHBEJICHBI B
crielmanbHeIx Tabnuuax [3]. Bepxuee kpuruyeckoe 3HaueHue kpurepus W,
omnpenensiercst u3 ypasHenust W, = 2MW — W;. YpoBens 3HaunMocTH JUIst
Wi B 3THX Tabiuuax JaH Juis aJbTEpHATHBBIH, @ X, # X,, X, < X, . IJo3TOMY
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IIPH aNbTEPHATHUBE H, :X, # X,,X, < X, HIH X, > X, YPOBEHb 3HAYUMOCTH
a5 HaxoxAeHus W, Heo6X0IMMO YMEHBIIHTE B /1Ba Pasa.

Ecnm ny umm n, >25, kpurudeckue 3HaUeHUs Kpurtepusa Bunkokcona
MO>KHO OTPEAENTHUTH 110 CIAEAYIOIUM MPHOIMKEHHBIM GopMynam:

1
W, = 0,5[n,(n, +n, +1)-1]- Zla/z\/—nlnz(nlJr n,+1), 4
12

W, =n(n +n,+1)-W,, (5)
riae Z, ., — 3HaueHns pyHKUMM HOPMAJBLHOIO PAcCIpe/IEeNeHus ¢ mapameT-

pamu 0,1.
Ilpu HamMuuu B OOBCIMHECHHON BHIOOPKE COBIANAIONIMX 3HAYCHUUN
UM JaeTCsl OJMHAKOBBIA CPEIHHI paHT, PAaBHBIA CpEAHEMY apU(pMeTHde-
CKOMY M3 BCEX PAHIOB, MIPUXOALIUXCS HA JAHHYIO PYIITY HOBTOPSAIOIIMX-
cs 3HaYCHUH, a opMyJia IPUHUMAET CIIETYIOIINI BUI:
[n,(n, +n, +1)-1]

1 = 5 _21711/2><

I . 1’ 6)
nan(n1+n2+1)| iz;‘lti - i

x l1-
12 | (n,+n, +1)(n, +n,)(n, +n, -1) |

I J

rae K — 4ucio Tpynmn U3 MOBTOPSIOMINXCS 3HAUCHHUH, IPHHAUICKAIIUX pa3-
HBIM BBIOOPKAM; {j — YMCIIO COBMABIINX 3HAYCHUIA B rpyrne ¢ HomepoM i (i
=1,2,3,....k).

[pymmsl MOBTOPSIOMIUXCS 3HAYCHHH, COCTOSIINE IIOJHOCTBIO U3
3Ha4eHui BRIOOPKU A Win 5, MOXXHO HE yIHUTHIBATh IIPH BBEICHHUHU IIONPAB-
KH.

Jlabopamopnas paboma Ne 6
Koppensyuonnwiti anaius u pezpeccuonuvlii anaiu3s

Lenv pabomol: ONPEeNEIUTh HATHYNE KOPPEISIIUOHHON CBS3H MEXK-
Ny TIEPEMECHHBIMH, TIOCTPOUTH PErPECCHOHHOE YpaBHECHHE, OIMMCHIBAIOIICE
CBSI3b MEXIy IEPEMEHHBIMH, UCIONB3Ys Tpouenypy Peepeccus naxema
Ananuz oannulx.
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Hcxoonvle dannvie: OnpeenuTs HATMYNE KOPPEISIUOHHON CBSI3H
MEXIy 30JI0TOM U CBHHIIOM B pyZAaX Ha HCM3Y4EHHOM y4acTKe MECTOPOXK-
JeHUs TI0 BBIOOPKE, MPECTaBICHHON B Tabmme 2.

Tabauya 5
CojeprkaHue CBUHIIA M 30JI0Ta B Py1aX MOJTUMETANIHYECKOTO
MECTOPOKICHUS
Ne Ne
Nempo6| Pb | Au Pb | Au Pb | Au
pod mpob

1 205376 19 121|061 37 |516(087

5,03 ] 2,09 20 [292]040 | 38 0,37 ] 1,15

0,80 ] 1,98 21 0741027 | 39 0,441 0,91

0,31 ] 0,20 22 1531257 | 40 2,21 | 4,25

0,77 ] 3,10 23 3,701 090 | 41 |4,67] 203

4,01 | 1,67 24 12711169 | 42 1,44 1 4,31

1,19 | 2,59 25 190 ] 432| 43 3,13 ] 0,25

N[OOI DWW

1,26 | 1,70 26 1511230 | 44 1,351 0,39

9 0,68 | 0,23 27 021122 45 0,81 ] 1,35

10 091]1.21 28 481 ]105| 46 1,32 | 3,51

11 4331091 29 1,38 12,09 | 47 0,99 | 1,62

12 2,38 | 1,68 30 396|254 | 48 2,41 ] 3,98

13 098244 | 31 196|158 | 49 1,03 | 0,35

14 0,42 ] 0,50 32 0,52 | 0,82 50 1,55 (2,80

15 1,71 11,21 33 295|020 51 3,39 | 0,41

16 3,51 [ 1,15 34 1,10 | 1,44 52 1,23 | 1,58

17 1,11 | 2,30 35 093 ]315| 53 1,48 | 4,22

18 2,10 [ 3,48 36 1,78 | 1,21 54 403|119

Tlopsdok evinonuenus pabomoi

Ortkpoiite HOBBIN nucT. BBeaute B siueiiky Al Ha3Banue Pb. 3atem B
staeiiku A2:AS55 — cOOTBETCTBYIOIIHE 3HAYCHUS KOHIICHTpanui B mpodax. B
syeiiku B1:B55 BBenure HaszBanue AU M 3HAYEHHS Ul 30JI0Ta. 3aTEM BBI-
YHCIIseTCsl 3HaYeHHe KOd(pPHUIMEeHTa KOPPEIIMN MEX Iy BbiOOpKaMu. Jlis
9TOT0 TaOJIMYHBIA Kypcop YCTaHOBHUTE B CBOOOAHYIO siueiky (AS56). Ha na-
HEJIM WHCTPYMEHTOB HakMuTe KHOTKY BeraBka ¢pyuxuun (fy). B mosiBus-
memMcsl tuanoroBoM okHe MacTtep ¢yHkumii Beibepure kareroputo Cra-
Tucrudyeckue u pynkumio KOPPEJI, nocne wero naxkmure xaonky OK.
IMosBuBmeecs nuanoroBoe okHo KOPPEJI 3a cepoe moJsie MBIIMIBIO OTO-
JBUHBTE BOPaBO HAa 1-2 cM OT AaHHBIX (IpM HAXKATOH JIEBOW KIIABHIIE).
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VkazareneM MBIIIA BBEAWTE IOUana3oH NaHHBIX Pb B mome Maccus 1
(A2:A55). B monme MaccuB 2 BBenuTe auamna3oH gaHHbIX Au (B2:B5S5).
Haxxmure xaonky OK. B sueiike A56 nosButcs 3HadeHne Ko3dduimenrta
koppemsiun — uncino —0,04918. 3mauenne kodddumHeHTa KOPpPESIHN
OIHM3KO K HyM0. 3HAYUT, MOXKHO TOBOPHUTH O TOM, UTO HAJIMYHE KOPPEIALIH-
OHHOH CBSI3M MEXJy 30JI0TOM M CBHHIIOM B PYIaX Ha HEM3YIECHHOM yJacTKe
MECTOPOXKJICHUS OTCYTCTBYET.
IIpu oTCyTCTBUM 3HAYMMOIl KOPPENALMOHHON CBSI3U MEXAY 30J10-

TOM U CBUHIIOM, IIPOBEPUTH 'MIIOTE3Y O TOM, YTO TaKas CBA3b MOXKET CyIle-
CTBOBaTh TOJBKO sl OemHBIX pyA. s 3TOro u3 BHIOOPOYHBIX JTAHHBIX
TabIMILBI HEOOX0AUMO yOpaTh MpoOkl co 3HaYeHUAMHU cBUHIA Ooxee 1,5 %.
3T0 MOXHO Tpojenars, ucrnons3ys ¢pynkiuo =ECJIN(). B sueiiky C2 3a-
mumute popmyrny =ECIINU(A2<=1,5;A2;JIOXDb), a B sueitky D2 — dopmy-
my =ECJIM(A2<=1,5;B2;JJOXb). Ckonmpyiite 3TH (GOPMYIBl METOIOM
aBro3arnoiHenns B qrana3onsl C3:C55 u D3:D55 coorBeTcTBeHHO. B stueit-
ky C56 momecture ¢pynkumto =KOPPEJI(C2:C55;D2:D55). 3naueHue ko-
s¢¢unmenta koppemsanuu 0,54359. 3HaUUT, MOKHO TOBOPUTH O TOM, UTO
HaJIMYie KOPPEIALNOHHON CBA3M MEXKAY 30J0TOM M CBHHIIOM B pyZax Ha
HEM3yYCHHOM YYacTKE MECTOPOXKICHUS CYIIECTBYET TOJBKO U O€IHBIX
pyx (co 3HaYCHUAMH CBHHIIA He Ooee 1,5 %).

Heo6xonnMo MOCTpOUTh PErpeCCUOHHOE YpaBHEHHUE, ONMHICHIBAIOIIEE
CBA3b MEXIY 30JI0TOM M CBHMHIIOM B pyJaX Ha HEHU3yYEeHHOM y4acTKe Me-
CTOPOX/ICHHSI 110 BHIOOpKE M3 TaOIMIBI 2, UCMOJB3Ys nporeaypy Perpec-
CHUsl TaKeTa AHAJIU3 JaHHBIX. {7151 aTOrO:

1. OtkpoiiTe pabouyro KHHTY ¢ pe3yibTaTaMu npeapiaymero [TPU-
MEPA V.2.

2. B mynkte meHI0 CepBHC BBIOCpUTE CTPOKY AHAJIN3 JAHHBIX H
Jajiee YKaXXuTe KypcopoM MBI Ha CTPOKy Perpeccust.

3. B nosiBuBLIEMCS 1MaNOrOBOM OKHE 3ajaiire BxoaHoil mHTepBaa
Y. Jlns 3TOro HaBeAWTE yKas3aTelb MBIIIM Ha BEPXHIOK sUeiiKy cTonbia
3aBUCHMBIX AaHHbBIX (G1), HAKMHTE JIEBYIO KHOIIKY MBIIIHU U, HE OTIyCKas
ee, IPOTSHUTE yKa3aTellb MBI K HIKHeil siueiike (G28), 3ateM oTmycTuTe
JIeBYI0 KHOTIKY MBIH. (OOpaTuTe BHUMAHUE, YTO 3aBUCUMBIE JaHHBIE — 3TO
T€ TaHHBIE, KOTOPBIE MPEINOIAracTcs BEIYUCIATD).

4. Tax xe ykaxxute BxoaHoi uHTepBaJ X, TO €CTh BBETUTE CCHIIKY
Ha JMana3oH He3aBHCUMBIX AaHHbIX F1:F28. (He3zaBucuMble qaHHBIE — 3TO
T€ JIJaHHBIE, KOTOPBIE OYAYT U3MEPSTHCS WM HAOIOIAThCs ).

5. YcraHoBute ¢aaxok B moje MeTkn B mepBoii cTpoKe. YCTaHO-
BuTe ¢uiaxxok B nosie I'padmk nmoadopa.



20

6. anee ykaxxute BRIXOJHOH AMama3oH. J{Jis 3TOT0 MOCTaBbTE mepe-
KIIFOYaTenb B MOJIOKeHNE BbIXOAHON MHTepBas (HaBeaUTE yKa3aTelb MbI-
M ¥ LIETKHUTE JICBOH KHOIKOI), 3aTeM HaBEAWTE yKa3aTellb MBIIIN Ha
IpaBo€ I0Jie BBOJA BBIXOJHOH MHTepBaJ U, LIECJIKHYB JIEBOW KHONKOM
MBI, YKa3aTeJb MbIIIN HaBEIUTE Ha JIEBYIO BEPXHIOIO SUCHKY BBIXOIHOTO
nnanazona (K3). lenkanTe neBoit kHOMKO# Mbrmri. Haxkmure kaonky OK.

Pezynomamer ananuza. B BBIXOTHOM AMana3oHe MOSIBATCA pe3yibTa-
THI ¥ Tpa(UKU 10100pa M OCTATKOB.

Humepnpemayus pezyromamos. B Tadnuue {ucnepcHoHHbINH aHa-
JIM3 OLIEHMBAeTCs o0Iee KauecTBO TOJIy4YEeHHON MOJIETIH €€ JOCTOBEPHOCTh
[0 YPOBHIO 3HAYMMOCTH KpuTepus duinepa — p, KOTOPHIH OKEH OBITh
Mmenble, yeM 0,05 (crpoka Perpeccus, cronder 3nauynmocts F, B mpume-
pe 0,00338372, to ectb p =0,00338372 — monens 3HaYNMa, U CTCTIEHb TOY-
HOCTH OIMCaHMS MOJENbBIO Ipoliecca — R-KBagpaT (BTOpast CTpOKa CBEpXY
B Tabmmue Perpeccmonnas crarucruka, B mnpumepe R-kBaapar =
0,2954899. IMockonpky R-kBagpat < 0,95, MOXHO TOBOPUTH O HEBBICOKOI
TOYHOCTH AIPOKCUMALMK — JIMHEIHAs MOJENIb HE OYECHb XOPOIIO OIHCHI-
BacT SIBJICHHE.

Janee HEOOXOIMMO ONPEEIUTh 3HAYCHUS KOAP(UIIMEHTOB MOJIEIH.
Ouu onpenensitoTes U3 Tadauis! B crosbie Koadduumenrs: — B crpoke Y-
nepecevyeHne IPUBOINTCS CBOOOJHBIN YIIEH, B CTPOKaX COOTBETCTBYIOIINX
MEPEMEHHBIX MPHUBOMATCS 3HAYeHUs] KOO UIMEHTOB MpH ITUX TEepeMeH-
HBIX. B cronlue p-3HayeHWe MPUBOJUTCS JOCTOBEPHOCTh OTIHMYHUS COOT-
BeTCTBYIOMHX K03(duimentor ot Hyns. B ciydasx, korma p > 0,05, xo-
G QUIMEHT MOXET CYNTATHCS HYJEBBIM. OTO O3HAYaeT, YTO COOTBETCT-
BYIOIIAsl HE3aBUCUMasl IIepeMEHHas IIPAKTHYECKH HE BIMSET Ha 3aBHCUMYIO
MEPEMEHHYIO ¥ KOO (QHUIIMESHT MOKET OBITh YOpaH U3 ypaBHCHUSI.

Otciona BbIpakeHHE ISl OINpEZeTeHUs KOHIIEHTpAllMK 30JI0Ta B
npobe 10 KOHLEHTpAlMM CBHHIA OyAeT HMEThb CIeAYIOUMH BHI:
0,0440856+1,7633983*konnentparusPb. Uimu, yautsiBasi, uto K03huIiim-
eHT ISl Y-TiepeceueHust He3HaunM, — BUI: 1,7633983*kounenrpauunsPb.

Bocrnonb30BaBIIUCH MOJIY4YEHHBIM YpaBHEHHEM, MOXKHO PacCUUTaTh
OKHJIAEMYI0 KOHIIEHTPALMIO 30JI0Ta B NMPO0E M0 KOHIEHTPALUH CBUHIIA.
Hanpumep, i1t pacdyera KOHIIGHTPAIMU 30J10Ta MPH KOHLEHTPAILMH CBUHLIA
paBHO# 0,5 HEOOXOAMMO TOCTAaBUThH TAOJIMYHBIN Kypcop B JTO0YI0 CBOOOI-
Hylo siueliky (G35); BBecTH C KJIAaBHATYphl 3HaK =, HMIEIKHYTh yKa3aTeleM
MBIIIY 10 styelike 119, BBecTH ¢ KinaBuaTypsl 3HaK +, MEJIKHYTH 110 sUeiike
L20, BBectH ¢ kinaBuarypsl 3Hak * n uncino 0,5. B pesyinbrare B sueiike G35
OyzerT moyydeHa oxxugaaeMasi KoHeHTparwms 3oiora — 0,9257.



21

PesynpTaT NpHOIM3HTEIEHO MOXKHO ONPENCIHTh HEHOCPEICTBEHHO
o rpa¢uKy moxoopa. HaBenure ykasarenasr MBIIIHN HA Tpaduk moadopa u mo
TIOSIBUBIIICHCA HAgMUCH (CM. pUC. 5) ompenenuTe MpUOIIMHKEHHO 3HAYCHHE
OoXXumaeMor KoHIeHTparws 3ommoTa — 0,9610527.

Ph INpatmk noabopa

5 1
43 s
T -
31 . ¢ Au
2 4
< 2 I — peackazaHHoe
1 Au
13 *+
E_ * pag "I'Ipe,aJ,CKa3aHHoe A0" Touka "0,52"
0 +——+——(052; 0,9610%27)
0 1 2
Ph

Puc. 5. Onpezencare npuOIMKEHHOTO pe3yiibTara o rpaduky noadoopa
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«IIpuknaanas reonorus». — Acrpaxanb: AI'TY, 2008. — 218 c.

2. MapresiHOBa, A.E. MaTemarndecknue MeTOJBI MOJCITHUPOBAHUS B T€OJTO-
run. Yacte IlI: YuebHoe mocobue st cTyneHTOB HampasieHuss 650100
«IIpuknagnas reonorus». — Acrpaxanb: AI'TY, 2008. — 190 c.

3. Perrenne Matemarnuyeckux 3amad cpeacrBamu EXel: mpaktumym / B4
I'eneman. — CIT6.:ITutep, 2003. — 240 c.



22

OruasJjieHue

JlabopaTopuas pabota Ne 1. [ToHsITHE MaTeMaTHIECKOH CTATHCTHKH. . ...
JlabopaTopnas pabota Ne 2. [IpoBepka cTaTHCTHYECKUX THITOTES .........
JlabopaTopnas pabota Ne 3. [IpuHATHE CTATUCTUYECKUX PEUICHUH .......
JlabopaTopuas pabota Ne 4. [ToHsITHE MaTeMaTHIECKOH CTATUCTUKA
(aHAMM3 OTHOW BEIOOPKH, AHAIIU3 ABYX BBIOOPOK). .. euveneneeenenennnnne.
JlaGopatopHast padota Ne 5. Mcnons3oBanue uHcTpymenTa [laker ana-
JIM3a JJISI BBISIBJICHUSI PA3IIMUMHA MEXKITY BBIOOPKAMHU. . .c..veveeenenennnenene.
JlaGopaTopHast padoTa Ne 6. KoppemsiiMoHHbIH aHanu3 U perpeccuoH-
1305 17 821 £ £: 117 T
BHUOITHOTPAGUUICCKIAN CITHCOK. ..\ vvtnt et ereneeneerenteneeneseneeeeananeenenns

[o2 eV}

10

13

17
21



23

VYuebHoe u3nanue

I/IH(l)OpMaIII/IOHHI)Ie TEXHOJOTUH B CTPOUTEC/ILCTBE

Meroanieckre yKa3aHus K BBIITOJTHEHHIO JJAOOPATOPHBIX IO TUCIUIIIIMHE
«MH}popMannoHHbIE TEXHOJIOTHH B CTPOUTEIBCTBE » JUI MarucTpoB
HanpasyieHust noaroroBku 270800 - «CTpouTensCcTBOY,
npoduIIs TOATOTOBKH
270800.68 - «ApXUTEKTYPHO-CTPOUTEIHHOE MaTCPHUAIOBEICHIEC)

CocraButenu: 'ne3nunoBa Ceeriana AyiekcaHIpOBHA
ITorpomckuii Anekceii CepreeBud

Tlommmcano B meyats  05.07.12. ®opmar 60x84/16. Yemnmew.. 1,2. Va-uzn. 1,3.
Tupax 9k3. 3aka3 Lena
Ornevarano B BenropoackoM rocy1apcTBeHHOM TEXHOJIOTHYECKOM YHUBEPCHUTETE
um. B.I'. IllyxoBa
308012, r. bearopon, ya. Koctrokosa, 46



