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MPEIUCIIOBUE

Ky 1c "MaTeMarHuecKre MEN (b1 B Ic¢ v dd’ BK.TIOYEH B THIIOBOH yueb-
Hpli 1 f © ¢ IH abHUCTH 0601 e 0u0rHY B1idA CbeMKR, JIOMCKH M pa3Bef-
K2 & LIOPONKACHHA NOJIE3HBIX HCKOMaeMbsix™ ¢ 1953 i, OH sHakaMHT Byny-
(IMX HHKEHEPOB-TEONNTOB C TEOPTHUECKHUMKE MO;IOXKEHUAMH, Ha KOTOPBIX
OCHOBIHO TIPUMEHEHH: MATEMATHU2CKUX METOJIOE TIPK OMMCAHHUM TeoJIorHye-
CKkHX 0fbCKTO TAKOKE C Tpak =~ YE KU H NPy MaMH p 1U HUA MATeMaTH-

KHMH ME1 . Ml _ 134, BO3HYF  IMX F 1 DlUe [0 ¢ HUYSCKUX McaTe-

AHMH M T W IIpCB  CHHH 1€ U P % b 0, IlpriciagHoit xa-
DuKTep (4HHOIU KYDPCd BO MHOIOM ONpeuusAtT erv CTPYK1ypy. OCHOBHbIE
€10 MO/ IVXKEHHA U pinbornee THNMYHLIC 33,24k Boice noapobHe pazbuparoTcs
B BpeMs 1aBOPAaTOPHBIX 338HATHH HA KOHKPETHOM  JIOTHYECKOM MaTepHa-
;e MsyueHHe JaHHOW JHMCUHILIMHBI 11, 1yCMOTPEHO YyueOHbIM IU1aHOM Ha Nf-
TOM CeMeCcTpe NOC/C 3aBeplIeHHs KypcoB “’Briciiana MatematHka™, “Boiuuc-
JMTENbHAA MATeMaTdKa M nporpaMMHupoBanHe’, “O6iuas reomorus’”. "Kpuc-
rajnnorpadus U KpHCTannoxumua”, "Munepanorua”, "HMctopHueckas reono-
rua’, "CTpyKTYpHas reojiorus, reOKapTHpOBaHME U AUCTAHUMOHHbIE METO/bI
ucciiepopanus”. [MapannenbHo cryaeHTsl M3ydaroT Kypcebl “Tlerporpacdus”,
“"T'eomMop0;10THA W UYETBEPTHUHAA Treo;IoTHA’’. IJTOT Kypc MNpedllecTBYeT
H3yueHHo kypcoB "TIoHCKH M pa3BelKa MECTOpPOXAEHHH NOJIE3HBIX HCKOTae-
MbIX” W "MecTopoX IeHHA TNOJIC IHbIX HCKOMaeMmpix”’. 3T0 0OCTOATENBCTBO
YUHTBIBATIOCH NpH BbIGOpE THNOB ret |OTHYECKHX 3a/1ay, BKJTIOYEHHBIX B cBop-
HMK. ABTODBI OT/1aBAIX NMPEANIOYIEHHE 34[1a4aM H3 Te€X JUCHMIUTHH, KOTOpbIE
ObUTH H3yueHbl CTYICH1AMH B NpelIecTBYIOWMA Neprod. OoHaKo, NocKosmb-
KY NONyYeHHble NPH H3YYEHHH JAHHOTO KYpca 3HaHMA LOMKHbI HCIOJIb30BATh-
¢ CTY[EHTaMH M B NOCMEOYIIIME TOfibl NpH MPOXOXAEHHH CNELHaATbHbIX
JHCUHIUIMH, B YUCJIE 3a/lay pacCMaTpUBAIGTCA M HEKOTODbIe NPUMEpDbI H3 06-
J[aCTH MOMCKOB W Pa3BeKH MECTOPOX/EHHH NOME3HbIX HCKONaeMbIX. B athx
Cny4aax paercsa fornee pazpepHyTas OPMYNTHPOBKA TeOJIONMYECKOH 3afaun.

3ajiuun NpUBeiEHbl B MOPAAKE OUEPeHOCTH X pelileHHs Ha naboparop-
HBIX  HATHAX, KOTOpAA COINI4CYeTCA C H3MIOXKEHHEM TEODETHHYECKOH 4acTH
Kypca rra iekyuax. OHH OCHOBaHBI Ha GaK THYECKOM MaTepHale, NONTYYEHHOM
NIpH M3YYEHHH pearbHbIX Ie0/10rHuecKkHx 06bexkToB. B rnpouecce Ux pelueHus
STYUEHTBI 3HANOMAICA ¢ 001acTbio MPHMEHEHAA PA3IIMYHBIX MATEMATHYECKHNX
METOJiOB B IeGANTHH, OCOOGCHHOCTAMM TeolIGrHYeCKOH HHPOPMaLHH, dakTo-
DAMH. F TUAI0:(MMHK *  8pIGOp THIA  ,JOTO-MaTeMATHUECKHUX MOENEH. Bonp-
Wr 1 10 3303 MME. KOMILIEKCHEIA XapakTep. Petuenue o6LUeH reosoru-
UeCK M 44 B 3T ‘M c1yyae Ga3Mpyercs Ha pelileHMH 4acTHbIX 3agady. Ilns
BBIMU/IHEHUS Tar (X 1aHHH dopmHUpyroTcsa GpUraiel M3 8 — 12 CTYOEHTOB.
Kascintit o n Zi 10CTOATEIbHU BLINCMLAET YacTHYIO 3afavy, Nuyyas MpH
M -1 . BBIKK MUCI'O  ,30BAHHA TeX MMM Hisl.  aTeMUTHYECKHX MeTOJ0B. Bbr-
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BOIbI 10 00LUeH coaepxaTellbHON 3agaye GOPMYTTHPYIOTCA COBMECTHO WIEHA-
MH OpHramel NpH OBCY)KAEHMH NMOTYYeHHBIX HMH pe3yJIbTaTOB H aKTHBHOM
y4yacTHH mpenopasatens. ONbIT NpoBedeHHA T1abOpaTOPHbIX 3aHATHH MO OaH-
HOMy Kypcy B MI'PH noxasan, uro 1akofl MpHUHLMIA BhITIONTHEHHA 3adaHMA
CNocoBCTBYET MOBDIIEHHIO aKTHBHOCTH CTYAEHTOB H Pa3BHBAaeT Y HHX HaBbl-
KM TBOpueckoro obGuleHus. KonuuecTBo BapHaHTOB YaCTHbIX 33ja4 B 6OIb-
IUMHCTBE CJIyYyaeB COOTBETCTBYET UHCIY CTYOAEHTOB B YueGHOW TNOArpyTe,

B yve6HoM rurane MI'PH no ganHOR AHCUMITIHHE NPE XY CMOTPEHO BhITON-
HeHMe KypcoBo# paGotsl. [IpuMepsl 3agaHmit MO KypcoBbIM paBoTaM NpHBe-
LleHbl B pasf. 6.

Ko BpeMeHH M3yueHHMs OAHHOH AMCUMIUIMHBI CTYAEHTBI JOJIXKHBI BIIAfAETh
HaBbIKAMH NpOrpaMMHPOBAHUA M paboThl Ha NepcoHalbHbIX IBM tHMa JIBK
Wix “Inexrponnka-60”. B MI'PH cocTaBrneHbl KOMIUIEKCHbIE NPOTPAMMEI,
NO3BOJIAIOLINE BBINOTHATE pacieTHble ONEPAUHH U IrpadHuecKHe NOCTPOEHHA,
NpeyCMOTpPEHHbIE 3a0aHHAMH. [IporpaMmsl oGeclieunBaoT paGoTy B pa3nuy-
HbIX pexuMax. [Ipy Hanvuuu B By3e KJlacca nepcoHanbHelXx IBM mnu puc-
TUIEHHBIX KOMIUIEKCOB Ha 6aze muru-IBM tuna CM-2 wnu CM-4 crymeHTh
MOrYT paboTaTs ¢ IBM B IHAIOroBOM pexkHMe, aHATU3UPYA NPOMEXY TOUHBIE
pe3yJibTaThl, BbIBOJA WX Ha AMCIUIEN B Buje Tabnuu M rpa¢puxkos. Kparxoe
ONKCAHHE ITHX NPOTrpaMM IMPHBENEHO B Npwi. 16.

HaBbikH, nonyueHHble NMpd W3yYeHHH AAHHOTO KYypca, CTYOEeHTnl BymyT
PeayM30BBIBATL HA CTAPUIMX KYpPCaX TNpH BBINOMTHEHHH KYDPCOBbIX MPOEKTOB
Nno NMpOGWIHDPYIOLMM AMCUMIDIMHAM H COCTABJIIEHAH OMIUIOMHOrO MpOEKTa.

[Tpu noproroBke cGOpHHKA 3a0a4 YYTEH MHOTOJIETHHH OMBIT POBEAEHUSA
N1aBopaTOpHbIX 3aHATHA NO Kypcam “MaTeMaTHyeCKHE METObl B IEONOrHA”
H ’OCHOBBI I'€0JIOr0-MaTeMaTHYECKOTO MOJEIIMPOBAHMA", KOTOPbIE Npenoja-
1orca B MI'PM ¢ 1973 1.

ABTOpamMH ObUTIH yYTeHbI LEHHBIE COBETbI M K DHTHUECKHE 3aMEYAHUA KO-
ser no xadenpe MeToayka NOUCKOB H Pa3BEIKH MECTOPOXKICHHH MCIIE3HBIX
uckonaemeix MI'PU — npod. A.b. Kaxpana, pouentos E.A. Cupmopkosa,
B.H. [laxomosa 1 B.I'. Bynpuka, a 1aKxe f-pa reon.-MuHep. Hayk A,B, Kan-
uena u gpouenta b.H. Haymenxo. 3agaya 4,1 cocrasneHa npy yyactuu B.U. [1a-
xomoBa. [IpH cocTaBleHMHM HEKOTOPBIX 3a0ay MCIO/Ib30BaHbI HCXOMHbIE [aH-
ueie C.H. MBaHoBa u Jlapayt Kona Yansgo laMuanu.

Paspen 1
OOHOMEPHBIE CTATUCTUYECKHE MOIEJTN

3A/JAYA 1.1

[lpeu,aapmenwbm aHAITH3 XHMHYECKOTI' 0 CoOCTaBa
KODbI BHIBETPHBAHHA Ha MECTOPOXKICHHAX HHKEA

MecTOpOXaeHHEe CWIMKATHOTO HHKENs TMPHYpOUYEHO K NIaTEpUTHOH KOope
BbIBETPHBAHUA Y/IbTPaMaduToB. [10 MHHEPATLHOMY COCTaBY M TEKCTYpPHBIM
0cOBEHHOCTAM B BePTHKAIBHOM pa3pe3e KOpbl BbIBETPHBAHHA CBEPXY BHH3
BBLIEJIAIOTCA WECTh 30H:

1) eJe3UCTBIX CTANEHHIH;

2) GeccTpyKTYpPHbBIX OXD;

3) KOHEYHBIX CTPYKTYPHBIX OXP;

4) cTpYKTYPHBIX MOy OXP;

5) BbILIETOYEHHbIX MaTEPUHCKHX NOPOJ;

6) [e3MHTEr pHPOBAHHBIX MaTEPUHCKHX NMOPO..

IIisA M3YyyeHHA XMMHUYECKOrO COCTaBa KOpbl BbIBETPUBAHHUA W NMOBENEHUA
PA3NMYHBIX XMMHUECKHX 3/IEMEHTOB B NpOLECCe KOPOOBGpa3oBanus MO HEThI-
PEM MECTOPOJXKIEHUAM H3 KXIOH 30HbI ObUIH OTOGPAHBI NMPOGBI, MO KOTO-
pbIM BBINONHEHDI aHaNU3bl Ha Fe,0,, FeO, NiO, CoO, SiO,, MgO, Al,0; u
Cr, O, (Tabn. 1-6).

Tpebyerca:

1) BBHIABUTH OTIHUMTENbHbIE OCOGEHHOCTH XHMHYECKOTO COCTaBa KOPbI
BBIBETPUBAHHUS Pa3HbIX MECTOPOX/IEHHH;

2) BBLIABUTL OTIIHYHATE/TbHbIE OCOGEHHOCTH XMMHYECKOTO COCTaBa pasyiny-
HBIX 30H;

3) YCTaHOBHTb XapaKTep MOBEAEHHA Pa3/IMUHbIX XMMHUECKHX Teme: ' Ta
B IIpOLIECCE KOPOOOPA30BaHUA;

4) BBIZENIUTb acCOLMALMA XHMHUECKHX JTEMEHTOB, CXOTHBIX MO X'~ (Te-
pY MOBEJEHHA B NPOLECCE KOPOODPA30BAHMA.

3afaHde BbINONHAETCA GpUrafodl M3 BOCbMH CTyaeHToB. Kaxapiit cTy-
OEHT CaMOCTOATENBHO BBINOMHAET MYHKTBI | —3 MO OJHOMY M3 XHMHUYECKHX
anemMeHTOB, [IYHUKT 4 BbINONHACTCA COBMECTHO WieHaMH OpHrassl.

Meroouyeckue yrazanus

1. IL1a BbIABNEHMA pas;IMdMl XMMHYECKOTO COCTaBA KOPbI BhIBETpHBA-
Hisl Ha pas’HbIX MeECTOPOXACHHAX HeoOXOAMMO pe3ysibTaTbl AHAIM30B Ha
KAaXk/UbIM XMMHUYECKHIA 3rIeMeHT N0 KaXXOOH 30HE OTAENbHOI'C MLCTUPUKIEHHA
NpeicTaBuTh B BUOE, y;106HOM ans cpasHenus. Mcxosmnbie 1aHHble (CM.
Tabn. 1 - 6) MOXHO 3anucaTh B BUIE YHCIIOBBIX IMarpaMm ’crebestb ¢ TUCTbA-

5



Ta6auua | IMpononxenue Tadn. 1

PeByﬂhTﬂTbl aHaNMH30B ﬂpOﬁ H3 30HbI KeNeIHCTEIX CTAKEHHA M
_ Conepxauue, % Mecrto-
N“ npo- poxdie:
M v Panne Mecro- NiO CoO |Si0, |MgO | AL, 03 | Cry03| Hue
i T V - - ( poxae
ll" J. } |- ! | | MY AL l ( 03‘ HHe

| cet g G U L PR T S 45 6525 022 0,69 0,021 1,81 046 13,83 2,15
- : T O T e 43 68,10 0,12 0,68 0,025 1.74 0,08 1348 2,12
‘ 0 o . ._ I 45 68,38 0,11 0,68 0.044 1,70 038 11,50  2.66
At S S A S S 46 6987 018 0,64 0312 173 034 1084 247

’ ‘ et ' T et 47 79.93 0,11 0,67 0,044 2,83 092 1004 258
- e S — 48 6.,05 0,114  0.64 0,096 1.60 077 11,67 275 IV
< 66, 910 1 55 3.0° . , 49 69,04 029 0,74 0,063 175 098 1019 3,06
, W oaag av: s o S il B ) 6959 036 068 0080 257 072 959 224
7 Cedols T v g 030 1833 151 51 67,83 0,22 0,76 0,015 1,57 044 1198  2.84

0 4 - ~ b G0a0 1851 26s 52 65,76 0,14 0,64 0,057 1,57 0,67 1348 2.12
‘ an (1 n4- Vs ) 045 1810 246 U 53 02,38 0.36  0.59 0,031 2,71 0,31 1525 1,99
10 695 1% (.S i ot 03 909 578 54 64,61 0,04 0,69 0055 2,10 0,84 1537 2,52
1 6y udl 4 X 11 025 151 299 55 72,10 0,20 0,46 0,009 1,62 050 1092 272
12 642h (121  0.94 n 179 032 1217 288 5 7073 0,20 0,40 0,012 1,08 064 1088 2,33
o ’ ' ' o ' T e ’ ! 72,28 0,32 0,57 0,017 1,68 044 1009 259

58 66,85 0,32 0,46 0,017 2,07 1,66 12,29 295
R a i R DoShobn bn o o e am oo i
8,33 041 1,37 n015S 240 0,67 10,87 , , : . . : ' : '

is 65°5 022 1,42 b1ES 2240 077 1227 61 68,15 0,20 0,96 0,050 2,12 016 11,61 2,49
16 AT 041 162 0212 D1 234 8,00 ) 62 7144025 1,01 0,080 202 066 752 240

63 72,22 0,11 1,10 0,007 2,11 1,00 6,76 2.67

17 61.44 0.55 1.00 N03R 1.60 0,58 17,14 .
i 64 70,21 0,22 1,06 0,030 1,92 0,35 9,67 2,71

19 62.30 0,13 (.°8 et 1.92 0,57 13,72

19 6740 022  1uL 0ot "4 057 1340 m 63 6729 092 069 0006 225 064 955 337

20 £7 17 N,22 1.1, nt s 7 18 G,46 11,78 6t 69,69 0,22 1,18 0,046 2,49 0,64 9,63 2,42

2 60.60 029 1.5 b0 (56 149 1461 67 6729 0.92 0,69 0,006 2,25 0.64 955 3,37

22 66.1U 049 100 V032 195 094 1241 ,

3 6517 .36  1.00 NE7 248 1,19 1331 .

24 6507 029 969 w046 1w 0,56 1546 1,

25 6202 022 0.a2 7624 198 041 19.10 TaGnuua l
26 66,71 0,29 0,74 nea 2 96l 14,27

Pe3ynbrate: aHam3os npo6 H3 30Hsl GeCCTPYKTYPHBIX OXP

B DD et = e e = fD DD = N = LA N R N
= =bhLuriocuo—~T nx
D OO RS ON 00 B o= 0N B WO — ) =\ W

27 62,45 0,16 0386 0Dz 272 086 16,86

28 6”53 0.25 .12 .040 3.06 0,82 13,64
24 §29 043 (52 nels 128 038 19,83 , N¢ 1po6el CopepxaHue, "+ Mecro-
30 64 32 0,41 G4 08 1S 0,53 14,60 poAe-
31 (“68 0.7: Y05 D9 T ) 0.72 13,77 209 Fe,O3 | NiO CoO Si0, MpgO | AlO3 | CryO3 | Hue
32 Ao 019 0.R7 [ 3,67 PN, 739
33 [ T reg i ) € .31 14,5 1,62 1 68.78 1.65 0,200 2,30 0,75 10,62 2.36
54 AT 0AT U9s Y L T 2 7121 1,36 0,046 3,27 LUS 6,26 2.97
- U T [S T 0o 1 0.74 ooa " ng 3 63,81 1,06 0,143 7,92 1,25 10,05 2,34
R Y " 17 057 1) 5 1. 4 6549 144 0,255 4,21 1,00 10,35 2,19 1
60wy n | - JSC 100 6 5 70,04 1,35 0,028 1,97 0,75 1.63 353
"y ;o N4 4 Y 105 67 198 6 7013 1,12 0,016 3,09 1,75 6,81 2,81
39 641 0+ 1.0¢ o ny 2 356 162 : 70,38 1,10 0,095 2,00 1,05  7.55 2,69
40 68, . (115 274 Moo 7. 0 85 11,87 274 R 65,32 1,85 0,240 4,75 2,60 7,79 2.79
41 65t (.18 N4 vhod L0 0,79 1t 74 2.6 v 9 66,03 1,23 0,267 4,85 217 3,48 3,07 11
42 6 7 - 173 (1o 1oy 2 4 4 1) 61,71 1,02 0,033 342 0,57 16,44 020



MpogosxeHue a6, 2 [pogonxeHue Tabn. 2

N mpo6ur Conepxatue, MecTo- ConepxaHue, 5. Mecro-
. poxze- poXxae-
Fe, 03 NiO CoO Si0, MzO | A1,03|Cr,04 HMe Co0 Si0, MgO | Al03 | Crp03 | Hue
954 099 0,057 2,23 0.74 8,18 2,84
11 5543 1.17 0.066 397 (oo 682 1. - 1oonae” T 064 8L 277
12 71,99 1,39 0,155 1,70 0,90 7.58 2,92 47 6042 0,96 0,135 241 127 712 2.95 -
13 69,06 1,31 0.177 345 183 7,34 2,72 3 64.07 1,01 0,121 275 353 9131 2,95 IV
14 66,72 1,13 0,083 3,14 1,19 10,12 3.1 9 087 1,19 0,113 1,44 133 891 2.63
15 66,63 0,94 0,123 4,22 1.6% 9,08 2,17 1 o35 2,07 n,108 373 130 %92 2,61
16 66.44 1,52 0,190 4,32 271 7. 2,4 L9 lwT 135 2,13 ner N7 237
17 69,18 1,70 0330 2,19 1,1 7,63 3,13 6 60,68  1.1% 0,100 2,13 vil 12,08 0,80
18 67.49 1,23 0,128 2,05 0,93  9.89 2,62 - 62,75 1,14 0,127 11,68 0,60 875 1,82
19 67,67 156 0,148 2,06 1,06 9,81 2,18 (4 66,89 1,37 0.157 2,39 0,65  7.66 2,52
20 6320 123 0034 508 221 9,63 272 (o 62,38 044 0062 3,57 130 1250 3,28
21 5920 1,02 0,024 1,94 0,77 1782 2,08 66 67.79 052 0,016 1,57 0,50 49,05 2.41
22 67,86 1,14 0,180  2.12 0,87 10,37 2,33 o7 64,69 1.57 0,127 5,71 3,10 6,90 2,10
23 67,54 1,02 0234 2,07 098 1034 2,67
24 68,02 1,06 0,040 3,10 0,08 8,60 3,05 Ta6nuua3l
25 67,95 0,83 0,152 3,27 0,46 11,31 1,94 i
26 54,96 095 0.139 1,93 0,51 20,74 170 Pe3y1bTalsi aHATH3OB MPOD W3 30HEI KOHEUHBIX CTPYKTYPHEIX OXP
27 65,11 1,04 0,054 5,35 1.69 9,81 2,36
28 68,69 1,18 0031 251 1,50 8,11 3.21 N npo- Conepxanue, % Mecro-
29 64,93 0.76 0.034 2,00 0,36 11.66 2,01 Bo1 poxaenne
30 66,36 0,86 0,060 1,98 0,52 12,95 201 Fe,03 | FeO | NiO | CoO §i0, | MgO | A1,03 | Cr,03
31 66,38 0,80 0,060 3,32 037 11,59 2,57 11 |
32 64,81 0,78 0,027 3,55 0,75 1271 2,50 1 65,90 0,15 1,36 0,197 398 1.00 995 2,32
33 67,61 2,59 0.159 2,98 1,25 7,91 2,59 - 69.70 046 090 0,056 2,32 050 653 2,76
34 63,98 3,13 0,233 547 125 9,65 3,13 3 61,01 031 1,35 0,320 632 2,60 694 2,03
35 6940 1,10 0.533 2,24 154 699 2,23 3 6772 1,08 1,30 0,292 2,02 085 6,55 2,62 1
36 72,88 127 0047 1,68 061 692 3,16 s 5960 041 0,66 008 637 28 1088 3l
37 66,02 1,92 0,165 3,60 1,28 10,05 2,87 6 61,32 041 1,65 0,039 10,89 3,15 643 2,31
38 62,84 098 0037 2,65 080 1429 255 7 6192 026 2,69 0,076 1126 2,70 4,54 2,06
39 72,26 2,04 0,305 2,17 1,21 6,76 2,22
R 6321 0.5 1,31 0209 524 075 10,71 2,39
40 6503 2,01 0231 2,13 077 12,32 2,67 ) 6915 0,10 195 0,175 4355 1,05 6,07 2.74
41 69,07 1,28 0,214 2,11 1,45 8,10 2,92 ) 6496 087 1,78 0121 515 225 705 3,15
42 57,61 1,67 0,096 11,82 7,01 524 2,31 11 6lu3 015 1,40 0361 615 1,65 12,25 249
43 63,09 1.24 0,125 742 2,58 6,78 2.88 12 6261 0,15 0.84 0,085 451 090 11,38 4,96
44 70,75 1,02 0,125 2,50 0.77  7.63 215 12 64,67 0,13 1,69 0275 7,55 1,88 8,06 2,96
45 69.50  0.99 0,015 184 041 10,08 3,07 14 669 0,34 1,31 0,135 12,08 496 7,90 2.53
46 70,02 1,05 0241 252 1.03 748 2,30 15 s941 - 247 0229 395 351 749 2,74 1
47 71,87 0,86 0,021 199 037 7.90 2,59 v 16 6159 - 1,41 0167 11.00 131 636 3,02
48 68,67  1.00 0,050 2,02 046 1058 2,20 17 €63 - 132 0169 190 090 752 3,27
49 89,48 1,06 0,63 2,27 0,77 842 2,79 15 61,41 1,88 0.041 1220 1,23 5.4 249
50 69,51 105 0,017 2,30 0.40  9.68 2.59 9 67.67  0.10 1,28  0.135 3.0 2,15 7,68 2,24
51 61,97 108 0,012 2,08 1,08 9,16 2.56 20 € - 145 0,153 2,60 073 894 2,96
52 65.83 0,77 0,183 2,15 1,13 10,89 284 21 985~ 220 0,179 9,02 5.64 5,45 3.1
53 69,06 0,99 0,179 2,25 1.04 799 3,31 2z IL4C 0 nIs 247 027 1396 7.64 6,62 1,83
54 70,87 0,93 0,03¢ 1,77 0,90 8.86 2,94 o




MpoaonsxeHue Tabn, 3

N° npo- CopepxaHue, ' Mecro-
Ob1 ) poxnew
PC203J 1eO [NiO Co0O SIOZ ‘-{gO Aj203 ] CT203
12 &+ 06 0,26 208 L,056 3 275 7.12 2,40
" o4. 8 0,25 .15 (.33 2.3 1.77 12,25 3,02
s S260 2,82 1,21 Lo Lt 1. 66 7L 7.51 2,55
ot 701 1 > (Ve 5,12 2,02 6,87 3,65
2 59,42 0,35 2.72 0137 9,33 2,26 7,54 3,33
o3 61.47 0.2s T4 0. 9,72 3.68 4.87 2,77
g .75 J,14 10 (,12 20 093 0.7n 2,55 11
i 68,89 9,29 1., Gall 3.0u 1,44 7,42 3.04
it 54,27 0,50 1,0° 1,074 13,IS 6,92 8,03 2,82
32 62,52 0,36 1,34 0,015 5.18 2,17 10,85 3,21
35 67.26 072 1,62 0.100 274 1.65 10,14 2,34
34 65,38 2,36 1.09 0,144 4.9n 3,41 9,40 2,32
35 58,10 0,22 1,24 0,304 9,30 1,15 7.63 3,18
36 67,55 0,21 2.94 0,255 3.36 1,18 8,23 2,94
37 79,19 0,19 ',21 0,150 2,50 0.94 6,56 3,49
38 72,36 0,45 1,08 0.183 1,98 1,21 6,70 2,32
39 67,90 0.15 1.41 0,137 2.41 1.43 7,07 3,47
40 71.64 0,34 142 0,127 2,31 1,35 6,04 2,35
41 69,97 0,15 1.12 0.274 3.35 1,41 6,33 2,65
42 67,55 0.25 2.20 0,239 422 1,45 7,88 3,04
43 64,47 0,25 145 0.170 216 1,25 12,31 2,55
44 67.54 0.22 1,15 0,283 7.00 2,17 7,00 3,12 v
45 66,87 0,43 1,58 0,173 3.85 1,95 8,83 2,08
46 63,97 022 1,52 0,180 6,04 3,92 7,04 2.85
47 65,27 0,07 1.33 0.346 3,17 2,13 7,55 3,49
48 69,72 0,43 1,13 0,180 2.34 0,68 7,80 2,94
49 69,46 0,29 1,10 0.115 2.34 0,84 8.93 3,00
59 66,78 0,04 1.02 0,096 2,80 1,37 9.32 3.35
51 67,93 0,22 1,39 0,210 2,14 0,95 8,58 3,10
52 68,19 0,14 1,18 0,171 2.66 0,75 8.44 3,01
53 64,83 0,22 1,32 0,199 5.21 1.96 7.31 3.01
LR 58,33 14 1,13 0,118 12.01 6,07 5,77 2,67
<4 62,49 079 1,34 0,154 496 3,14 8,85 3,16
56 63,49 0,04 1.69 1,142 7.15 3.53 7.17 2,72
57 63,83 0,22 1,24 0,173 4.50 2,41 7,09 3,40
b 44,95 6,17 1,32 6107 4 4 2,77 8,00 2.98
b/ €9.98 )7 1.5 0.25v 6, 4.0 8,47 2.66
6v 6 79 )25 1,33 .49 2.7 1,1, I 2,75
6 61.46 N9 712 0,105 9,18 3,66 6,65 2,71
6. 62,17 0,29 1,01 0.177 4,66 3,15 9 15 2,78
¢ 65,26 JE HE P LT SN 1,84 % 61 2,28
[} K€,89 1S 2.3 alt 4,17 1,64 7.67 1,28
€+ 43,40 M1y 0,154 3,45 3,82 6,60 3.00
16

Peay nbTaTbl JHATHIOB npO6 M3 30HBI CTPYKTYPHBIX NOJTYOXP

TaGnuuai

X rro- (,?,{iri»:a!-me, z{;c::pox
1,05 | Ni C.O [Si | MgO | ALOs (r,04
7 c 8 C0 oo 1 2.4
I < s ERY)
T (L) T
330, 2. 0,106 7019 T.64 408 1,79
: 32,08 1,17 0.091 24,°50 1 .25 8,08 1.58
~ 41 L4l 0,104 2051 1835 4,18 1L I
- 205 A6 0,067 27w4 1968 713 172
R 28.5% 258 0,069 28,36 20,58 3.42 1,78
9 32,17 2,09 (.059 26.10 19,54 3,98 1,68
40,19  3,.2% 0,080 21.94 15.20 3,14 1.88
K 2751 1,50 0.045 3786 1292 5,10 1.23
17 29,53 25% 0,070 31,12 1825 2,63 1,50
26, 0.75 0166 2294 17,52 14,62 1,09
Ei 5222: 200 0056 3290 1923 641 101
15 130 2,18 0043 32,45 2124 7,54 0.66
16 2291 2,09 0,049 31,67 24,36 342 0.86
17 2381 1,64 0,049 3456 19,18 4,44 1.22
18 3645 2,46 0088 23,97 1858 3,11 2,
19 28,62 1,70 0058 40,00 10,73 4,74 1,26
20 32,63 1,40 0.060 28,27 17.36 4,89 1,92 .
3l 3558 1,27 0069 21,54 1390 6.04 2,32
2 4596 2,05 0.089 10,32 12,05 4,63 2.511
23 3321 305 0058 2844 1824 2,24 1.3
24 %677 243 0052 27.1 1642 11.18 1,53
25 3308 1,76 0078 27,02 17,70 497 1,‘;;8
26 3647 142 0076 260! 1540 5729 1.
~n 3618 1,98 0,057 2591 1463 5,29 3,35
. 2585 1,82 0.110 31,59 1769 697 1,35
29 2831 1,38 0.050 31,05 21,03 3.6l 1,57
[ —
. 81 0,046 27.10 19,89 5.16 1,63
;(1) '2‘11 i i,_“ 0.046 2729 2205 %04 1,61
32 25,69 127 0.041 29.12 24,69 3,85 0,97
33 Y S 0044 29,10 K18 1644 180
34 T 04147 76,46 20 6,61 73
3 ‘ 10 0,623 22,29 18,69 6,79 26
36 220 1,1¢€ 0,03, 31,40 26,29 320 1,
o 3015 0029 2379 1467 10,03 Lo gy
W . s (39 .3 2399 2,79 1,.
' 14 ne s 4. 5.3 a,
4u . 1.3 0,077 .25 1222 %2 ~4”
"L - S O [ 0037 20°5 2088 886 125
LA g8 2976  16.39 647 1.68
42 I U, 0.041 56 2181 372 1,89
11




Nponmonsxenue Tabn,

N° mpo- ConepxaHue, % Mecropo..

61 nexme
F6103 NiO CoO Sio; MgO A]203 Cr203

44 39,31 71 0,076 22,56 1442 492 1,90 m

45 32,94 1,32 0,063 27,86 16,15 6,60 2,34

46 42,92 1,56 0,085 16,36 8.00 14,64 1,09

47 29,39 3,18 0,066 27,36 23,50 2,48 1,25

48 36,38 1,13 0,072 23,91 19,03 3,72 1,68

49 30,65 1,32 0,063 26,16 10,29 2,88 1,42

50 34,97 1,05 0,063 21,21 15,58 11,58 1,39

51 23,25 2,50 0,059 31,18 25,80 2,53 1,02

52 36,72 1,13 0,080 23,27 19,12 3,38 1.77

53 28,76 0,93 0,058 26,80 21,69 5,51 1,38

54 35,75 1,75 0,062 22,88 16,76 6.72 0,25

55 25,44 3,35 0,073 26,29 21,71 6,61 1,18

56 29,12 1,14 0,070 27,45 2341 3,26 0,85

57 45,27 1,09 0,105 14,79 9,81 12,41 1,87

58 41,04 1,48 0,060 10,92 14,10 6,32 2,10

59 47,47 1,04 0,105 16,44 12,92 6,19 1,90

60 33,04 1,42 0,161 25,45 19,07 5,25 1,44

61 48,62 2,26 0,031 16,87 9,16 6,46 2,40

62 22,82 1,59 0,031 29,56 14,84 14,94 0,71

63 46,42 1,94 0,067 19,48 11,04 5,14 1,68

64 22,69 1,98 0,038 32,23 25,38 2,34 1,27

65 37,21 3,48 0,083 23,07 16,91 3,88 1,54

66 37,88 2,56 0,069 23,66 12,03 7,14 1,99

67 24,54 1,27 0,039 31,66 21,88 4,38 0,56

68 49,16 1,71 0,070 6,43 7,61 6,43 1,82

69 45,69 1,05 0,079 10,12 8,35 7.00 2,10 v

70 41,36 1,96 0,136 22,19 7,50 7,47 1,22

71 23,96 1,09 0,043 30,06 20,19 17,60 0,98

72 27,95 1,32 0,063 28,67 17,75 6,86 0,94

73 43,72 1,96 0,089 18,12 8,03 5,82 3,11

74 41,28 1,28 0,052 2543 13,52 2,91 1,40

75 40,24 1,22 0,058 22,43 13,74 7,05 1,43

76 48,36 0.68 0,062 17,62 3,90 9,83 2,17

77 46,39 1,16 0,124 19,98 5,92 7,47 2,45

78 32,04 1,82 0,062 30,88 13,22 5,79 0,91

79 53,61 1,26 0,013 15,20 5,81 7,95 1,82

80 27,15 1,02 0,073 27,92 24,58 3,35 1,20

Ta6bnuua S

aHAMIH3OB NPOG M3 JOHBI BBIIENOYEHHBIX MATEPHHCKHX MOPOA

PeaynbTaThl o
. Conepxaune, % Mecto-
pOXIEHHe
Fy03 J FeO | NiO | CoO [Si0, |MgO | ALO; | Cr,03
1 1311 391 042 0019 3600 32,66 188 1,22
3 1405 0,10 1,33 0027 3877 28,54 2,16 049
3 2028 1.0 1,22 0,037 3344 27,69 2,51 0,94
4 3137 019 1,12 0039 3415 2674 1,77 1,12
54
13.16 1,03 1,82 0022 3687 31,19 216 0,
Z 15.44 057 2,67 0022 3801 2666 246 0,61
7 1110 134 1,57 0019 41,59 30,05 183 042 |
8 1404 062 2,37 0022 3397 2954 154 0.68
9 18,02 - 1.22 0043 34,60 2920 2,04 0,88
10 19,02 37 0038 3371 27,58 2,02 0,86
11 11,73 093 1.81 0020 3869 3035 3,23 0,40
12 1586 1,4 1,33 0027 3524 30,17 245 0,95
13 1108 187 1,51 0020 3747 32,60 1,46 0,76
14 1218 2,04 1,34 0,025 3848 26,64 6,65 0,64
15 1607 1.88 1,59 0,030 38,15 24,51 4,56 0,98
16 2271 093 1,16 0,036 3669 21,61 2,58 1,25
17 1763 1,51 096 0030 3650 23,63 831 1,07 HI
'8 1616 093 1,02 0,024 36,67 28,60 2,48 0,47
19 1520 086 1,62 0031 3778 27,95 3,53 0,77
20 2303 2,44 097 0,040 31,39 24,40 4,60 1,31
21 1611 1,72 0,88 0,030 3555 2583 5,58 0,80
22 10,51 002 1,83 0,019 37,40 32,32 1,82 0,63
23 9.47 140 2,63 0018 3895 31,83 1,32 0,62
24 12,81  1.03 290 0,032 3501 3143 2,37 053 |y
2 1653 1,26 145 0,020 3615 2571 3,17 0,51
26 1654 243 078 0,032 2294 3042 222 093
Ta6nuua 6
PeaynbraTsl aHaNKH308 NPOO W3 30HBI AEIHHTETPHPOBAHHLIX
Marepuucxux ﬂOpOEl
N° npo- Conepxaume, % MecTo-
Gnt pOSKIEHHNE
Fe,0 | FeO | NiO | CoO | SiO, | MgO | Al;03 | Cry03
i 5,95 2,73 0,27 0,090 37,52 3896 092 0,40
2 579 2,16 0.41 0,013 3896 3822 0,66 036 |
3 6.24 278 044 0,015 41,30 37,28 0,66 0,28
4 <00 304 .32 0013 3821 3918 0,39 0,28
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[Mpononkenue Ta 6n,

N .ipo- (  epxaHue, Mecto-
. - ——— -
- . poxae
1 )a , I¢O ’NlO ,C:>U l SiQ4 [M O ’Alzoz Cry04 J -
A . el L
< - 149 PGE3 A 20 25014 1,04 Nn,4s
) T g 1 ne 10T T84 A NRS 0.47
) u. 7 1] N L T 3442 v u.34 i
VLT z N41 [BARY . D419 140 1.39
— ——————
p 4 ol 1,94 A8 Lt 34, 2.5 0,50
Ll T 41 o7 0,17 nwa oo - L. 0. ) 18}
1 3 16 t <] D260 3¢ T T L. ol
lf 5.95 1.28 sl 0.Ui6 397 3L.du 1,44 0,51
17 " 6h 2.2¢ 0,74 “ule 380 3518 2.4 0,50
14 34 125 (4¢€ N6 39, 1 7,47 1,63 b,50
LS V.41 2,05 0, J,024 30, 9% 1,41 0,51 v
16 T 3,42 0,73 0.020 Z.v) 2990 1,84 0,52
17 6,21 497 0.4% L1122 .97 38,53 1.06 0,05
1 4,67 T RS 0.1¢ 6,9 %),y "7y 2010 G,15
MH™

M NOCTPOMTL 110 HHM CXEMATHYC KHE 1MArpaMmbl “ALIMK C yCaMF
“CtebrieM’” YACTOBOH IMAarpaMmbl ALNAKICA NOBTOPAIOILMCCA YaCTH ¢
celn, a "NUCTpAMU™ OCTABUIMCCA Wa vacTH. Tax, nanpumep, pesyiibral
aHanu3o0B Ha CoO 1o 30HC CTPYKTYP-blX OXPHCTBIX PYA B TAKOMW 3AMMCH T,
Myi BHAO:

0,0 56, 85,39,76
0,1 97
0.2 92
0,3 20.

B ;1anHOM ciiyuae B kauectse T'cTef.18” NPUHATH] OecATblE OOJM NPOLE

Ta. 4 B KayecTBe '“IMCTLEB™  COTBIC M ThicAuHble. [1pH pewleHuH Bonpor
0 TG, KaKyH 4acTh YMCENl BbIIE.1MTb B ~’crebenb”’, HEOOXOOMMO MNepBOH
(bHO OTpefdenuTb NOLWMK pu3riaX BAPLUPOBAHHA CULEPAAHHS ITOro Il
MEHTd TO BCEM 30HAM M MoCIUpOXKICHAAM. [lo CxeMaTutecKMM WCTOBBI
,iHAI PAMMAM MOXHO JIEIKO HAHTY MHHHMWIBHOC M Mar C¥ MATbHOE 3H3UEHI”
j laHy W TaK ila3bIBa¢MblC “'CrHOBI™. 1.¢. (ePeAMHbI MHTCPBAI0B OT MeOH

Hbl 10 MHH JIEHOTO M MAKCHMATbHOT  HAYEHHMA. MC IMaHy HAXOMAT NYive
GT ..., ¢ G Ha @ WIKM wOHEG ™ Oy’ 10JTOBHHBI BCCH) KC.IHYECTBR TTHC-
T, .1 0oxkel  t UCIHOOB’ peae.ts su L, M OTi4'Td OT MeIMaHbl B €7
“HAMAIb. V.0 M Mdk B ILHOIUG 5 0 ¥ I UMUK CTTHCTBEB”, paBHOL

v MX ubwiire o B Huoteps o Moy Vcrubavu’ vManGpaxkaer”

MHTEpPBAIbE OT 'CruboB™ OO MaKoH-

B BHOE npAMOY roJIbHHKA ('Awmka’’), a "o &
NEAMDIX JIMHUKA (¢ \,

4anpHOrO H AMMHHUMA: bIOT: 3) dYed i - B W

_{306pa}KeHHbIC HAa OQH™. .1~ H U BO 1. 0. BC.1MACUT JE CXEM' :w_ L_,
uuarpaMMbl 151 pa: 1blX \r‘lt'c, N "‘_'leruﬂ‘ 1U HH}OT“ n bo «,xu. (W]
HH paanw{yl pacnp gcsiel LRV p h TICTU * ; TN SR
exTax. 7

2.0 pasauyuax B AHMHAIECKOM CCGCTUBE pulHBIX 'H KOPbI BRIBCTPHRA-
HUA TaK® M YHO oY ATe - C . MalH ¢ {arpeMMuM. CLig e o Ha

HH rpauK - 1€0y - [ MOM . CTF b IMArpr. 1Mbl. X )aKTepuayroump paxiiuy hie
Gppl. Eeau pocnpe, . GICHASL J@8HH Lo KIeMe T4 8 AHA/TOTUYHBIX SOHAX pawid
MUK LAOL  , TG BBIGOPKH 0 sTHM MECT HOIACHAAM Lelte-

Bpas ) N k HeHis M COUBHH 05 AMarpisMbl, LOCTPUCHHbIE 1O o0be, I-
jHBIM BB M M.
3 (CxemaTH e . . IMarnamMMe  10XHO W )1E )Bath i A AHaIu3a |
JCHHSL XHMHUECKHX HIEMCHTOB B TIpOLect rlup(iuoudpu3UBa}lHﬂ._ Y™ Hp-
lueHHe 3HAUEHHA MELHAlibI I'DH NICPEXOAC i rHKHCH 30Hbl K BEPDXHEH yKASLI-

BaeT HAa BbIHOC AAHKOCO ™ MCHIZ, & YBETHUEHHC  Ha Crd MAlylo NOABHA-
HOUTb M HAKNUICHKy o ' OpL BBIBETPHBaHHA. YBenuucHUe pasmMaxa BapbUpOBd-
| Hps (WTHHDI "YCOB ) 6e3 3aMCTHOrO CMELLIEHHA Me/lMaHbl YKa3biBaeT Ha J10-

KanpHOE Mepepaclipe;ie.ieHHE JaHHOTO JileMeH1a B npenenax 30Hnl.

Lol L MECL N

JAJAYA 1.2

JupeniesieHHe JOBEPHTETLHOrO HETePBANA COMEpXKAHHA NOTIEIHBIX
KOMIIOHEHTOB NpH MPOBEIeHHH aHATIHTHIECK X paboT

51 OKOHTYpHBAHUA PY.HBIX TEN NPH pa3BedKE MECTOPOKIACHHA NOTIES-
HBIX HCKOTAEMBbIX. IlIE OPYACHEHHE He MMeCT YeIKHX re0I0rHYeCKHUX IpaHHll.
1CTIONBb3Y KOTCA [J@HHbIE PALOBOTO ONPOGOBAHKA KEPHA KOMUHKOBBIX CKBAXHH
1 GUpO340BUIV ONpPOBUBANMA FOPHbIX BbipaBOTOK, B KOHTYp pyaHOTO rena
MOryT GbITh BK.II0YEHbI 11POGBI € KOHLUEHTPALHEH MOs€3HOTO KOMIOHEHTA
BLIIIIE 34;[aFHOTO MpeAcia, T.e. OKOHTYPHBAHHC NMPOBOJUTCA MO TAK Ha3bI-
BAEMOMY “GOpTOBUMY ™ cOjiepxaHHIo. H1pH 3TOM 3HAYH1eTbHAA YACTD oTOOpan-
HBIX NMPOB MOXET XapiKTEPHU30BUTBLA OTHOLITENHHO HH3KHMH CONCPXKAHHA-
MH TI071€3HOT0 HCKONAEeMOT0 W He YU4dCTBOBATh B MO [CUETE 3ATACOB.

Cu jepkaHuA Tofe Hblx KOMIOHEHTOB B MpoDax 0BpIUHO onpe. .10 i
Ha OCHOBAHHMM XMMHY KHX 3H_ IM30B. L1s Torc yroObl HE MC BEPrd . XF M-
YUCSIHM aHaM3aM 1106l ¢ 3d4BEIOMO HHU3KHMH COMCPXKAHHAMH (Fdame ! -
IOBOTOL LiMMHKIA), & MdTepHwis (pub 010npatwica HasecKd, KO1upble TPE.L-

BAPHT(.. [0 H2yY2r A ¢ T0M LB [0 TYKOIHYCCTBEHH o CIEKTPAlbE v
JH@IVsa Tl THHAHM . 1501cA CHOCHIL BHO © 3BT 1 i HBICOKOHPOH 10~

< IHBM we EIM CTeled M OTE leag tHT KL (LEH IPalHH XHUMHUe-
CKHX .o v a0 7 tudosuRy T aneTed 4T MU 1SOXMMHYCCKHX
oo e il Bmie o T T Mo O1. " +ofl  .3BICGKOH TUYHUCT 510
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M He NO3BOJIAET HAOekHO XapaKTepH30BaTh COAEPXAHHMSA NO:Ie3HBIX KOMT
HEHTOB B pyaax.

B cBA3M C 3TMM JaHHBIC CNEKTPANBHOTO AHAITH34 NO3BOIAIOT TONBKO My
BIMXEHHO OLEHHUTH CONEPXKAHWA KOMIOHEHTOB M BbIAEIHUTh (pa3GpaKoBarpi
3aBeflOMO De3pydHble y4yacTKH. KpHTepHem .l TaKOTO pasfierleHHs MNpo_
ABMAETCA HEKOTOPBIA Npefen KOHUEHTPaUMH YCTAHOBMEHHBIX CIIEKTPasibHE"
METOLOM, BE,IHYHHA KOTOPOIO 3aBHCHT OT YPOBHA HOPTOBOTO NMTHMHTA H Bemi
YHHBI OLIMOOK AHASIH3a,

I OuUEHKM BENMYMHBI ITHX NOTPELIHOCTEH CNEKTPalbHbIM METOAOM
MHOTOKPATHO ONPENENs0TCs CONEPKAHUA B NpoBax, "HCTHHHASA KOHUEHTP;
UM KOMIIOHEHTAa B KOIOpPBIX YCTaHOBfieHa $ojiee TOYHBIMHM XHMMUYCCKH!
aHanu3amM, [JaHHple TAKHX H3IMEpeHMH NO MECTOPOAAECHMAM pa3HbIX BUIO
N0,1€3HOr0 HCKOMaeMOro K JyiA payIHYHbIX YPOBHEH KUHIEHTPALHi NpHBenr
Hbl B 1a67. 7. [lpencraBnenHble B Heit BbiGOpkH oGbeMoM 50 3HaYeHHI xapay
TepU3yloT NpoBy, COCTaBAEHHYID TaKMM O0Opa3om, 4TO cpedHee COMEpPIKaHHe
B HeH, BBIABNEHHOE XMMHUECKMMH aHATM3aMH, TNMOJIHOCTBIO COOTBETCTBYE
NpHHATOMY YpOBHI0 GopToBOro comepxanns (Cg). W3 TaGn. 7 BHAHO, 4T
AaHHBIE OTpEeNeHHs CONePXKAHHHA CNEKTPATLHBIM dHATTH30M OTIHYATCA C .
HUCTHHHOTO KaK B CTOPOHY 3aBbILEHHMs, TaK U B CTOPOHY 3aHieHHs. Takr"
06pa3oM, Ha XHMHYECKMH aHa;IM3 HEOOXOOMMO HaNpasisiTh Npobbl, B K(
TOpbIX YCTAHOBJIEHBI HE TOJILKO COAEDPXAHHA, NpeBhIUEAIOLME GOPTOBLIE, H
U uMemoLMe 6oriee HU3KHME 3HaYeHHs, T.€. GpaKOBOYHLIA Npeaen J0MKeH GbITt
MeEHbLUE BOPTOBOro COAEDPXaHUA.

Tabnuua

JlaHHble onpegeneHHA cofepxaHuii (B %) 3/1eMeHTOB CNEKTPalbHbIM AHATHIOM,
Cg — 0OpTOBOE cOaepAaHHE ITleMEHTa

N|Cu 1002 |Pb, 1072 Sn,100%  |Mo, 107° Zn, 107! (W 1072

n/n
C6-101C6-30| C6-30 |C6-50[CB-30!CH-50{ CB-30 |C6-50{C6-5 | CB-10] CB-10|CB-20

1 8 37 30 1: 35 37 26 45 [ 10 7 20
2 5 22 38 47 18 18 10 32 3,5 8 4 12
3 7 11 18 40 17 13 24 55 5.5 10 6 22
4 9 30 7 45 39 44 38 38 4.5 7 8 15
s 6 15 21 53 32 45 27 20 5 9 9 20
6 12 26 26 38 45 25 23 54 7 S 6 25
7 10 20 37 59 28 53 33 43 34 7 10 6
8 3 42 19 40 3 37 17 48 3,5 11 13 17
9 9 18 23 54 29 44 38 64 5 12 8 8
10 11 28 39 4¥ 23 53 4 17 4.5 9 11 18
1 7 39 31 28 12 23 32 54 35 5 4 19
12 9 34 18 54 33 74 23 38 5.5 12 13 15
13 6 55 48 46 38 34 35 43 2 10 9 20
14 8 21 27 55 30 70 12 52 6 9 i 17
15 10 35 38 35 12 40 27 64 S 8 11 18
16 4 28 25 50 27 57 30 32 2.5 S 15 13
17 9 32 17 48 40 15 18 44 7 11 9 30
18 8 23 22 62 50 53 § 64 4 10 7 20
19 10 48 33 37 3z ) 35 49 6,5 7 5 a5

MMpogonxenue Tabn. 7

..'! w0t l’b,10-2 Sn, 10> [Mo,107? Zn, 1070 |w, 1072
. Wgﬁao |c5.5o €6-30|C6-50| C6-30 | C6-50{C6-5 | C6-10{ C6-10{C6-20
1 _
) 33 24 7215 36 35 3 5 12 11 18
- YLl 36 42 20 55 6 6 2 22
s PRI 85 28 62 8 45 3 15 10 20
16 3 S 27 20 68 48 42 s 100 7 19
(1 . 27 40 25 80 4 8 14 23
-- : : 3008 A, 38 25 6 10 3 20
- S 45 33 35 13 68 55 8 11 10
¢ . S0 25 5370 50 4 119 20
1 40 48 28 34 74 6 9 20 17
VR 33 62 28 5S4 43 37 6 12 7 22
¢ \ N 4% 34 48 21 65 5 6 12 28
1w Y 4 30 14 80 50 48 4 9 5 15
2R 26 (7 25 58 26 S8 55 12 14 25
TN 33 s4 17 19 37 30 45 12 9 20
o . 13 42 26 48 15 52 65 8 10 19
.12 7o 35 21 55 40 44 45 9 13 23
36 v 32 44 62 65 88 28 57 5 10 3 15
37 8 17 27 s 32 22 33 28 3 7 12 35
13 31 34 S4 42 59 59 60 7 117 13
16 23 21 3 26 38 17 40 45 17 10 28
1 L 44 35 45 17 58 42 33 35 9 8 10
31 . 34 26 42 30 28 34 52 3 10 5 21
4 s 16 42 65 35 47 22 48 5 7 12 18
4 13 25 29 33 45 68 28 3 4 11 9 LS
44 9 M2 60 22 38 IS 59 55 8 6 12
a7 60 26 55 27 61 44 48 35 9 10 20
. 13 3] 44 37 30 32 90 55 7 8 18
47 9 38 14 48 10 46 19 28 5 11 11 18
KT 21 30 3 30 50 28 68 85 9 6 25
4 25 15 67 22 32 30 33 4 8 12 10
i 9 32 23 44 15 40 22 46 45 11 8 18
Tpeb-rea:

11 MO UHOHA K3 BbIBOPOK YCTAHOBHTh COOTBETCTBHE 3MNKMPHYECKOro pac-
IpEflENIEHUA Te0PETHYECKOMY M OUEHHTh ero NapaMmeTphl;
2) CU MIb HATMUME CHCTEMATHYECKOH OLMOKH CNEKTPaIbHOrO aHamH3a
svsu OEH{b-v€ BCITHUMHY
) PUCCUMTATh 3HAYEHHMe NPEeIbHOIO COAEpPXKaHMs UIst Npob, HanpasJise-
Hd { UMHUYECKHHA aHATIU3.

Mo me e y<asanus
Beit  CnMe norpeumocreit aHau30B GasupyeTcs Ha HCNOIb30OBAHHH
.. €1 MOIWIM UAHOMEPHOTO  CTAaTHCTHYECKOTO paclpedeIeHH,
3 T

i 3 JaHHOM cl1yyae npepjaraercs OCYLIECTBHTL C MOMOLLBIO
17



MeTo1a MOMEHTOR. Yalle Bcero pacnpeneneHue 3MIHPHUIECKHX OAHHBIX YAC
1"€TBOPHTENBHO OMMCHIBAC1CA HOPMAIBHBIM MM JIOTapHPMHUECKHM HO
MaIbHBIM (JIOTHOPMATIbHBIM) 3aKOHOM pacnpefeneHHA, NPHMEHUTENBHO
KOTOPBIM M NPELIaraeTcA NPOMIBOANTE IIPOBEPKY COOTBETCTBHA.

1. Jlns OUEHKHM COOTBETCTBHA paclpedeyeHHs 3MIMPHUYECKHX daHHby

HOPMAJIbHOMY 33KOHY fIaHHBIE ONPENETeHNA COAEPKAHUH CMIEKTPANbHBIM Me
TOOOM NO 0}iHO# M3 BbIGOPOK 3aHOCAT B rpacdy 2 taén. 8. CpenHee colepxka
Hye KOMIIOHEHTA 110 BbIDOpKE OLEHHBAETCA ¢ HOMOLIBI HOpPMYIIbI

— 1 "
xX=— 2 X
n I+ 1
rae n - ofibeM (YMCIIO JaHHBIX) BBIGOPKH, X; - Pesy/bTaT eLHHHYHOTC
[-OT0 ONpefeeins COAEPKAHHS.
Tabnraua |
Mpopepka cOOTBETCTBHA pacnpeieeHHA JAHHBIX HOPMANbHOMY 3aKOHY
id x, X, —x (Jc.~)c)2 (x.—;)3 (Jc.—x)4
n/n i i i i i
1

n

PazHocTh X - X 3aHOCAT B rpady 3 ¢ yueTom 3HaKa "+” win "—". Br
4 3anMchbIBAarOT KBAApaThl pasHocTeH (x, — X)2. HecMelueHHY10 OlEHK
p i .
JHCTIEpCHH BBIYUCAAIOT Mo dopmyrie

1 n
§2= —— T (x, —x)%.
(n-1) ;- ! j

BriGopouHylo OUEHKY CpeAHEKBAApaTHYHOro (CTAHOAPTHOIO) OTKJIOn
—
HHA OCYIUECTBIIAIOT 10 opmyne S = +/S2.
Tpetnit MomMeHT pacnipedeneHHss My M KO3 PHUMEHT aCHMMETpHH
onpenensoT B rpade 5:

1

n

4=

msy =

(xi ""_X:)S;

~M 3

S3

TlpH BbIYMCiIEHHH TPETHETO MOMEHTA CTIELYET YUMTBIBATh 3HAKH OTKJIOHEH
OueHky yeTBEPTOro MOMEHTA pacrpefieNieHHs M, M KO HIHEHTA IKs
uecca £ nomewaioT B I pady 6, TpH 3TOM

18

1 —. 4 m*
|m4=T“E(xi—x’; L= S4'
[py NMpUE OerHH pAcUeTOB BeNM'HHBI B Tabui. 3 cnexyeT OKpyI/IATh Ta-
) S430M, 41wl YA~ Ipade OHH MMeTH OIMHEKOBOE MO0 3HAKOB
L TOH. »  TIYHzA TOHHOCTH ZBINHGIEHMHA [iOCTHIJETCA B TOM CIy-
CleuZ. _v.vice #bIOOPKE kMECT ABe-TPH JHAYaLLMe UKHPPHI.
1., :HHM 312 4 n i CpDaBHHBAMOT C TG} . (YECKMMM, paBHbI-
P PMITIT "0 KOHA pacrpeileiieHHa cooTaetctBedHo 0 u 3. Ecnu
. 1 | 47_'01 | E - 3|/°E MCHBLLE 3 KaX;I0€e, TO THII0TE3a O COOTBET-
IR CRRIRS ) 5o I Y CHHA TEOPETHYCL UMY  (r JPMAIBHUMY)
) qa.0 " 1 Hule M1iLIOHEHHSA 0, 4 OE' T 1401 gre-
0, = %! n; vy 4,9/vn.
R

L MPHHATAA [HIWTL 3B ) HOPMATBHOM 4aKOHe pacrpefeneHus
« HHBANT H&IMJIHC CHCIEMATH CKGH oumMOKH (6 = x — (,'6) dHaNMu3a, ee
e w U4 CH3HAK.

" 1CCT30BAHHE CHCTEMATHY¢CKOW OUMOKM YCTaHABIIMBAIOT NpoBepKOH
FHILITC3b! O PABEHCIBE CPEIHEro CGAEPXAHMA TMO AaHHBIM CIIEKTPalbHOTO
AHOITAZA ™ © b4 J¢PXaUHI0 B UCXOAHOM npoby (H 1 x = ().

[ ¢ ) MPOEepANT ¢ NCMOLUbI KpUTepHaA CThIONEHTa;

Ora Ip Mr. €T 1, 1M BBIYMCITEHHOE 3HAYEHHE [ MeHblue [AGAMYHOrO (cM.
Np L 1), .14 3 IHI0r0 ypOBHA 3HMaYMMOCTH @ M YMCNA CTelleHej cBoﬁdu,bl
k=n 1.B 310M cilyyse MOXHO CHMTATh. 9TO CHCTEMATHUECKAS ounibKa aHa-
NIH34 ¢ JYTCIBYeT.

3. Bennwoay AOBEPHTENBHOTO HHTEPBAIA [jIA 3HAYEHHH NpH3HAKA B Bbl-
Gopke onpenensior 1o dopmyne

R

t.

r}ne— lq.s =~ Bel 1Ha kputepus CThiofgeHTa o1 YPOBHA 3HAYAMOCTH @ H UHcC-
daLIer 4 B eBGOHC Bl =n - .
Mrg cpmn: vy

L4

3 AHHA peK(MCHILVETCA IIpHHATL yPOBEHb 3HIUHMO-

s

M 1AM bBI AOUBCPHTETBHOTO HHTZpBWwIA A ycTaillaBnuBaeTrca

H . N
K -l pKAHUA (o, OTIPSOE/IEHHBIA CIEKTPalibHBIM CNIOCOBOM,
in < - -
~IT T T 0T L CICLVeT YaNlpaB.isTh Ha XMMHUCCKHIl aHATHS:
r = + 5

L - I



CHcTeMaTHUeCKY10 OUMEKY § YUMTBIBAIOT B TOM CTyyae, KOTrga OHa cr1a-
THCTHYECKH 3HAaYMMA, B NaHHBIX YCTOBMAX BEPOATHOCTH “NpPOIYCTHTL npo-
b1 ¢ GOPTOBBIM COEPXKAHHEM MOJIEIHOTO KOMIMOHEHTA (T.€. He HAllPaBHUTh HX
Ha XHMMUYECKHH aHanu3) He GyneT NpeBbILIATb BETHYHHDI af2, T. €. NpH ypoBHE
3HAYHMOCTH 5 % OHa COCTABHT BCEro 2,5 %.

4. B cnyuae, Korna runoresa 0 HOPMaTbHOM 33KOHE paclipefeneHHs OT-
BEPraeTcs, HeOGXOAMMO NpPOBEPHTh COOTBETCTBHE IMIMPHUECKOTO pacnpe-
AETICHHA JIOTHOPMANbHOMY 3aKOHY, C 3TOH UENbi0 UCXOLHBIE JaHHBIE B BbI-
6opke 10rapuPMHpYIOT H 3aHOCAT B Tabn. 9.

Tabnuua 9

TpoBepka COOTBETCTBHA pacnpeie/IeHHA AaBHbIX JIOTHOPMALHOMY 33aKOHY

N X, lgx;, |lgx,—Igx |(Ugx, - 102 | og X - 1igx)° | ag x,— g x)*
a/n
1 2 3 4 5 6 7

Cpennee 3HaueHHe norapugmMoB cofiepKaHHA HaAXOMAT CIIeAyIoLM 06 pa
30M:
1 n

. (Zz lgx'.).

I=1

g x

PasHoctu norapudmoB (Ig x; — Ig X) M HX KBapaTbl 3aHOCAT COOTBET
CTBEHHO B rpadp1 4 M 5.
BriBopounyro oleHKy aucnepcHu norapidMOB BbMHCIAKT N0 GOpMyIIE

n
Z (lgx; —1gx)>.

S2
g =1

n—1

Tax »e Kaxk Npu NpoBepKe COOTBETCTBHS HOPMATLHOMY 3aKOHY OLEHUBAI0T
CSAl 3HAYCHHA KOIPPHIMEHTOB aCUMMETPHU (Alg) H 3Kcliecca (Elg):

n
= T (lgx —lgx)*;
g "SIZ ic1 i

1

A

n
E Z (lgx; —lgx)*.

lg =1

4
n.S‘1g

20

1 BbIYHCIIAKT OTHOLUEHHSA |A1g|/°A u IElg - 3|/aE; €CIIM KaXKaoe M3 Hux
MeHbLUE 3, THNIOTE3a O COOTBETCTBHH IMITHPHYECKOTO pacnpenenesus noruo
ManbHOMY TIpHHUMaETCA. F

5. Hanuume cucrematuyeckoit oumbku B CNeKTPaNbHbIX aHAU3aX NpH
JIOTHOPMA/IbHOM  pacnpefieNIEeHHH TaK)Xe OLEHWBAIT C MNOMOILBIO KPHTE pHA
CTblofieHTa:

1T
t= S_lg g x —1g Cg | V/n.

['yrioresa 06 OTCYTCTBHM CHCTEMATHUECKOH OLMBKH NPHHHUMAETCA, €CTH Bbl-
YHCIEHHOE 3HAueHHe [ MeHblie TabnuuHore (cM. npwi. 1) ans sajgauHoro
YPOBHA 3HAYHUMOCTH @ U UHCIIA CTENeHeR cBoGoabI k.

6. Benuunny nosepurenbHoro uHTepsana s norapu$MoB cofepx aHHA
BBMHCIAIT MO HopMyTie

S

A=t g

a,k
B s10M cnyuae HuxHmit npenen COAEpXKaHHH B NpoBax, HANPABIAEMbIX HA

XHMHYECKHH aHATH3, HAXOJAT U3 BbIPAXKEHHS

— Iolg x — A

an

T'ak e, KaK H B Cly4yae HOPMaNbHOTO pacnpe/Iene HHA..Y pOBEHb 3HATHMO-
CTH clle[lyeT NPHHATH paBHBIM 5 5,

3AJIANA 1.3

OnpenenerHe HeoOXONHMOro YHcia Mpob IJIA OHEHKH CPEeTHEro COMlepKaaHA
T0JIE3HOT 0 KOMITOHEHTA C 3aJAHHOH TOYHOCTHIO

Ha mectopoxaeHn1 memd oTpaGathiBalOT pyabl ABYX TeXHOJIOTHYECKHX
THTIOB: MNepBHYHbIE M OKHCNeHHble. [lepepaBoTky pyd Ha OBOTATHTC.ILHOH
babprke BeoyT MO pa3HbIM CXE€MaM. [J1A OUEHKH COL¢PKAHHH IO aro
KOMMNOHEHTa B pypae, NocTynamolled Ha ¢abpuky, OCYLIECIBIAIOT TOBAPHOE
onpoBoBanHe. [1po6Gel OTGHPAIOT ¢ NEHThI TPAHCMOPTEPa YEPE3 paBHbBIE NIPOME-
XKYTKH BpeMeHH. Paznuuua copepkaHui NMOI€3HOTO KOMIIOHEHTa MO OTHAEb-
' 1M npo6aM BbI3BaHbI NPHPOOHOH HeOOHOPOOHOCTBIO PYN M CHYUaHHBIM
‘10M1a1aHHeM B NpoBy NAHHO# MAacchl KYCKOB C Pa3HOH KOHUHIDALHEH TO-
TC3HBIX MUHEPANOB, Bp1GOpKH. cOCTaBIEHHbIE 10 AaHHBIM ON )GOBAHHSA pyN
~"XJOTO TEXHONOTHYECKOIG THIA, IpUBeieHb! B Tabi1, 10, 11,

TIpaBiIbHBIA YUET KOHUECTBA MOJIE3HOTO KOMMOHeH ' pepaBoTaHHO-

> Ha ¢abpuke, U TOyHOE olpefenexHe Ko3hPHUHEHTa H3BIcUeHUA obecne-

A10TCA €XECYTOUHOH OLEHKOH CpefHEro COOEPXKaHHA I0Ii3HOTO W OMIIO-

Ta B py;1€ NO AaHHbIM ONpOBOBAHHA.
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Ta6nuua 101 Mpoponxenune tabn. 11

JaHHbie ONpOSOBAHHA OKHCIIEHHbIX PYA (cofepmxaHHe mean, /)
. . N° BapuaHT
n/n
n’;‘; T — _ Papwmanr - o ! 1 2 3 4 5 6 7 8 9 10
I. : [ . ] 6 I - 8 i 9 10
. L — 3 0,56 0,83 0,62 0,82 0,10 0,27 0,85 1,38 1,10 3,27
L 18 L 19 | < , . i< 4 490 2,74 0,64 0,98 0,52 0,27 0,86 1,07 1,85 0,95
v L R ..l] 4 At L 1,38 5 1,60 0,95 0,60 0,18 2,07 6,32 0,28 4,51 091 0. .
4 O ST L T T s S 00 € SRR U ' 8 037 063 016 009 023 L6 171 023 079 1,09
3 35, 1458 0 - ( <9 Vee 4 e 1 147 202 7 0,25 0,26 0,22 0,12 0,12 0,17 0,74 0,95 0,27 0,17
s 27 3.25 2.58 1.0 g.56 092 (.86 u. 19 1,70 190 8 0,59 0,45 0,57 0,20 062 162 3.66 1,90 2,67 1,44
6 C06 06 Ny 0 119 016 ) 40 - 104 O.‘il 9 3,00 0,48 0,13 0,08 0,16 0,50 0,19 0,30 0,33 0,17
7 (A 0T 151 0AG 0,62 0,5 004 034 0.66 10 0.22.024 421 187 329 131 098 138 2,08 159
. 041 ) 46 03 Uil 048 1’50 17 230 206 !1 1,26 1,04 0.20 1.37 0,73 0,41 0,32 0,56 0,70 0,52
a 5 0 27 o 1 20 Y1 94 0.23 012 025 028 }3 1,36 4,36 1,85 2,04 242 1,04 2,47 0,29 0,08 0,61
10 (43 e o . 156 21 e 16 186 1.88 13 1,10 0,21 2,22 0,33 0,31 0,16 0,28 0,35 4,23 0,97
I 18 69 1.04 (SN} [ S 0. IR w1 n.38 14 1,38 2,05 1,04 1,66 2,17 3,35 1,29 0,76 0.21 1,75
H pe S e I S T A R 15 075 0,40 0,30 1,24 0,69 0,69 3,72 2,18 198 099
13 (L4 3 0.61 |2 1) 093 02! )~ 0% 936 1‘6‘ 0,51 0,14 2,47 1,48 0,37 0,41 0.63 3.43 2.23 5.69
13 e 1 ~ly - 149 1.5% Lo - 177 1.80 , 4,71 0,73 0,13 0,98 1,65 0,09 1,09 0,51 1,03 0,51
15 n s n 90 aa nle 054 0.74 )87 170 220 10 1,03 2,08 0,48 2,29 1,01 0,97 2,31 0,71 0,75 0,22
16 260 L17 sy e 137 144 0.75 140 049 19 0,38 0,95 1,05 2,96 1,84 1.88 1,22 0,75 1,60 3,21
17 D I 4, 1 3 5y 207 0,6l 0,92 091 0,61 0,23 20 1,29 0,64 0,22 1,81 0,99 2,86 6,65 2,67 0,51 048
18 N4 n6R n a7 102 1,61 1.80 V.47 41 1,33 1,26 21 1,03 0,86 0,13 0,06 0,28 0,41 0,17 0.32 2,37 1,29
19 r89 0, 0.£2 079 1.66 1.9 2,22 1.63 128 1,19 2 0,57 2,13 2,88 1,41 2,73 2,44 0,48 0,63 0,93 1,77
20 K5 "t Y t . .89 1,01 0.67 (/8 0,89 1,50 23 0,68 1,48 1,04 0,61 1,60 1,57 0,65 0,62 0,10 0,92
21 1.06 1.78 11 (.35 G100 N9 1,02 6, % 0,30 0,35 24 1,55 2,01 3,00 1,45 0,31 0,55 1.17 1,27 0,18 0,08
27 192 o U ey 2160 1,33 1.55 g 234 1.04 25 0,25 2,67 0,57 0,25 0,93 1,60 1,74 2,26 0,83 0,90
23 1.1{ 0. 1,1 s 1.31 1,07 1.04 1L 1,26 1,28 26 296 1,72 0,47 0,42 0,61 2,27 2.92 7,28 3,56 1,13
24 NS nag n, ¢ g 2,48 [ .19 0,68 27 0,68 0,87 1,80 0,14 0,12 0,27 0.53 0.46 0.37 0,52
1< 00 .8 ) T 1 o1, 117 550 9,92 1,42 28 1,64 0,86 0,17 0,12 0,24 0,27 0,37 3,62 0,44 0,90
2 15> ‘o 153 150 141 101 094  £38 057 3.15 29 0,60 063 053 062 063 050 0,65 1,14 0,88 130
27 0K6 2.2 2.44 170 189 1,12 0,69 (18 0,94 0,31 30 3,26 5,37 1,17 1,23 3,88 0.89 0,53 2,81 1,19 2,51
28 n94 0,69 0,42 .45 0,87 1.00 0.89 0.3 0.18 0,21 31 0,38 1,16 0,18 0,14 0,12 0,70 0,36 0,82 0,51 0,30
29 (29 1,42 148 1,75 0,65 071 058 059 0,59 058 32 0,74 0,60 0,83 1,69 2,23 1,04 2,08 085 054 0,22
30 0sY 0.78 1,33 1.11 1.81 3,31 3,27 2,59 2,10 2,00 33 0,15 1,46 1,89 0,73 0,92 1,22 1.11 1.57 5.34 1.68
31 1,77 1:{ 2,16 1.35 1’34 0157 0,49 0’14 0'32 0'39 34 1,81 0,57 0,22 0,66 1,99 1,04 0,41 1,31 0,20 0,09
32 0.63 057 055 0,553 056 0,74 104 158 1,76 1,18 35 0,11 059 012 0,50 0,34 043 047 0,60 1,21 0.70
33 1,33 1,16 0,54 0.30 0,62 1.16 1,14 1,06 0,95 1,09 36 2,04 2,13 2,14 2,00 0,51 0.22 0,23 1,19 0.44 0,32
34 1,86 2,68 256 1,69 1,35 0,87 0,48 0,5 1,23 1,14
35 09" 0.64 0.53 0.13 08 0.29 0,42 TR 1,44 0,41
36 ns0 .,.. .84 1,31 1,62 2.10 2,09 1,35 0,91 0,80 Tpe6yerca: ONPEOEIHTL YHCIO NpOG, HeOBXO0JAUMOE TIpH JAHHOM YpOBHE

H3MEHUMBOCTH COJEPKAHHH, [UIA €XKeCY TOYHOH OLEHKH CPEIHETrO COMNEPXKAHHA
MOIe3HOr0 KOMTIOHEHTa B Ka)(IOM THIIE DY ¢ TOMHOCTbIo 15 %, 3anavy npen-

Ta6n al ‘,
mua o raetca PeLMTh NPH AOBEPHTENLHOK BepoaTHocTH 70,901 95 .

[anHble ONpOGOBAHMA MEPBHYHBIX pya (copepwxavne mMemu, %)

N Bapuar Meroduneckue yxazanus
n/n 1 2 3 4 5 6 " a 9 10 fpouenypa BBIMMCIEHHS OLEHOK CPEHETo COMepx aHHfA MO Bbibopie H
HOTPELUHOCTH MX ONpeaeneHHs OCHOBLIBAETCA Ha 3HAHHH 3aKOHa pachipenc-
i N4v 3,14 530 Q! 0,29 02 073 41 049 0,30 7SHHA  JMIIMPMYECKHX JaHHbIX. [lpoBepKy COOTBETCTBHMA pACNpENesTeHUA
2 0,57 1,99 I i’ 218 .1l 3,55 97 015 041 23
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IMIHUPHYECKHX [OAHHBIX TEOPETHYECKOMY pacrpeleneHHIo NPH JaHHOM 06be I [lpu 3TOM yucIIa ¢1edyer OKpYrJjATb TaKHM o6Gpa3om, yToObl B KaXIOH OT-

Me BbIGOpPKH Lenecoofpa3sHO NMPOBOAHTL MeTooM MOMeHTOB. [lpennosiara
eTCsl, YTO paclipefelieHHe COOEepPXKaHHH B OKHCIIGHHBIX PYHAaX COOTBETCTBYE!
HOpMaIIbHOMY 3aKOHY, @ B MEPBHYHBIX — JIOrapup™MHUYeCKH HOpMAIIbHOMY
B CBA3M C YeM CTAaTHCTHUYECKYI0 OOpabOTKY AAHHBIX CNEdyeT BECTH MPHMEHH
TEJIbHO K 3THM TE€OPETHYECKHM pacNpelleIeHUAM.

1. TIpu npoBepke COOTBETCTBHA paclipefe/leHHss SMIHPHUECKHX JaHHbBLX
HOpMAaIIbHOMY 33KOHY MCXOOHbIE HaHHpIe ONpOGOBaHUA x; mo OIIHOH M3 BbI
Bopok 3aHocAT B rpady 2 tabn. 8. CpenHee BbIGOPO4HOE COMIE PXKAHHME TIOJIE3
HOro KOMIIOHEHTa X OLEeHUBAKWT No dopmyrne

1 n
x=— 2 x

X

rae n — of6beM (UYMCIIO 1aHHbIX) BbIGOPKH,

2. BenMyuHpl pasHocTH X, — X 3aHocAT B rpady 3 co 3Hakom T+’
Hn" ,)_” I

3. B rpacdy 4 3anuchIBalOT KBafapaTsl pa3HOCTEH (x;, — X)? ¥ 3aTeM Bbl
YHCITAIOT HECMEUIEHHY0 OLIEHKY AMCIepCHH S72:

1 n
2 2

S (x; — %)%

n—1 i=1

HaroT BbIGOPOYHYI OLEHKY CpefHero KBafpaTHYHOTO (CTaHOAPTHOrO) OT
KJIOHeHHA: S = \/S5?; BoIUMCIAIT OLEHKY KOIPOHULUHEHTA BAapHALHHU:

V =

* 100 %.
p 4
4. Tpetuit MOMeEHT pacnipefeneHus (17;) M KOIPOUUHEHT aCHMMETPHE
(A) HaxomAT ¢ NOMOWbK JAHHBIX TPadsl S:

1 n

= — 3.
my = — Z (5 =-%7%
i=1
”13

A= PE

TpH BbUHCIIEHHN M1, CileflyeT YUMTbIBAaTh 3HAKH OTKJIOHEHHH.
5. C yuetom paHHbIX rpacdpl 6 BoIYMCIAT OUCHKY YeTBEPTOTO MOMEHTA
pacnpegenedus (m,) u KoxbHUMEHT skcuecca (&):

17 a
my= iz-:'l(xi"a;
m
4
E = I

'pbHOM Trpace OHH HMeH OIMHAKOBBIM NMOPAIOK. JlocraToyHo TOUYHOCTH
leHWit JOCTHTaioT B TOM Cllyuae, KOraa GOJbLMHCTBO 4Mcesn B rpage
T JiBe-TpH 3Hayaine UHGpbl.
5. [onyuenupic 3HaUeHHss A ¥ £ CpaBHUBAIOT C TEOPETHUECKHMH, paBHbI-
... 4 HOpMAIIbHOI'O 3aKOHa paclpercrieHAs COOTBETCTBEHHO 0 u 3. Eciin
T EHA |4 '._/oA H !EVO,_, MeHpLIe 3 KaX;I0€, TO [HNOoTe3a 0 COOTBETCTBHH
(PMUECKOTO PACTPENEIeHHS TEO PETHYECKOMY (HOpMallbHOMY) TIPHHKMa-
(. (' pefHHe KBaIpPaIHYHble OTKIIOHEHHA 04 H O BHIMCIAIOT CIELYIOUAM
T430M!

= 2,45/ oy = 49V

7. B cryuae NpUHATHA CMIIOTE3bl O HOPMATLHOM 33KOHE pacTpeNesiCHKA
MPHUYECKHX [IAHHBIX HEOGXOAMMOe HHCI0 npo6 (V) B obulem onpenens-

.0 dopmy.1e

Vv

ta,k 2
-—Y,

A

= (

| & A — 3aaHHasA TOWYHOCTh OLEHKHM CPEMHero; f, , — 3HAUCHWE KpPUTCPHUA

. IhIOIEHTA IUIA 3aJAHHOTO YDPOBHA 3HaWMMOCTH @ M [IAHHOTO YHCIIA CTENEHEH

21060ap1 k (cM. mipun. 1), YpoBeHp 3HaUMMOCTH (@) M [IOBEpHTENbHAA BEPO-
HocTb (P) cooTtHocaTcsa kKak P =1 - a.

Towioe 3Hauenne N MOXHO OTpeAelHTh NOCTeN0BaTEIbHbIM TIPHGTXE-
leM (MTepauMAMH), TAK KaK UHCIIO cTeneHer cBobonbl kK B CBOIW Ouepemdb
BHcHT OT N (k = N — 1). CHauana BblUMCIAIT NPHGIHKEHHOE 3HAUCHHE N

. pH ! ¢ BECKOHEYHbIM YMCIIOM cTeneHeit cBoBOApI k = o0, 3aTemM 3HaYeHHe [
OUHSI0T B COOTBETCTBHM ¢ MpHGIMKeHHbIM 3HayeHem N. Koppekuwio
‘ayeHns N cjieyeT NpOBOAMTbL O TeX NOp, NOKa OKpYINIEHHOE [10 UEIbIX

"Mcs10 Ipo6 He MepecTaHeT H3MEHAThCH.

8. B cyuae, KOrfa THIOTE3a O HOPMAILHOM 3aKOHE paclpencieHus oT-

epraetcs, NPOBOMAT MPOBEPKY COOTBETCTBHA pACTIpEAETIEHHA IMITHPHUECK KX
IHHBIX JIOTapUMHYECKH HOPMAIBHOMY 3aKOHY pacipeflcieHus. HOna nep-
{UHBIX PYJ CTAaTHCTHUecKas o6paboTKa JAHHBIX MOXET ObITh HAyaTa Cpasy

.. 3TO#l TIPOBEPKH. 3HaueHHe COMIEPXKaHHH NONE3HOr0 KOMIIOHEHTa Mo BbIOOD-
> TorapuMHpYIOT U 33HOCAT B rpacdy 3 Tabn. 9. }

9. Cpentee 3HayerHe J10rapupMoB COMIEPKAHUH OLEHUBAIOT N0 dopmyne

1

X

'iTeM BBMMMCIIAIOT PasHOCTH 10rapudmoB lg x; — lg x (rpada 4) u xpanpa-
»1 pastocteit {lg x. — g X)* (rpaga 5).
25



10. Bb1GOpOuHyt0 OLEHKY OMCNEepCHH JIOrapHgMOB HAXOMAT 110 dopmy
ne

1 n
2 _
Slg e izl(lgxi —1gx)2.

11. AHaTOrWYHO MN. 4 U 5 BBIUMCNAIT 3HAYEHHS K03¢hDHUUMEHTOB aCH..
METpHH “‘llg H JKCllecca Elg:

1 n
Ay = ——"ng iE (lgx; —1gx)?;
=1

1 n
E =—F— 2 (lgx, —1 ‘.
lg nSl4g i= 1( 8% 8)

12. TlpoBepka COOTBETCTBHA pacnpefeseHHs SMIKPHYECKHX JaHHBIX TEO
peTHYeCKOMY (JIOTHOpMalIbHOMY) 33KOHY MO 3HaYeHHAM Alg H EIg ocyw-
CTBJISIIOT TAaK X€, KaK ONMKCaHO B 1. 6.

13. B cnyyae NpHHATHA TUNOTE3bl O JIOTHOPMAIbLHOM paclpeferieHul
cpepHee cOMepXKaHHe NOJIEIHOr0 KOMIMOHEHTa B py[€ BBIYHCIAIT KaK Mal.
CHMaIIbHO NpaBAONOA0GHYI0 OLEHKY

a=10%%y (2,65 S%).

3uayenue QyHKuMH Y (2,65 Sl2 ) onpepensoT no tabnuuam npwit. 2. I
TIpHBITHKEHHBIX PACYETOB MOXET gbll’b Mcnonb30BaHa Gopmyna

-— 2
g = 108X +L1s5f

14. OueHky ko03¢dHIHEHTa BapHaUMH B YCIOBHAX JIOFHOPMAlIbHOI(
pacTipefiefieHHA BbIYMCIALT N0 ¢opmyTie

2

2
2,655 e oS,

1,158

15. Heo6xomumoe uncno npob gepes 3HayeHHe KO3pGHUIHEHTA BapHALM]
" ycTaHaBNMBAIOT B COOTBETCTBHMH C YKa3aHHUAMH 1. 7.

g _ 1)0,5 WIH

3AJ0AYA 1.4

I'padugeckue npHeMbl cTaTHCTHIECKOH 00 paboTKH NAHHLIX
IpH NPOBEpPKeE I'e0/IOTHYECKHUX MHIOTe3

B paioHe, cnoxeHHoM 3{y3HBHO-OCAAOUHBIMH TIOPOAAMH HIDKHEr(
[EBOHA H TOMLUEA YIJIMCTO-KPEMHHCTBIX CIAHUEB HHXHEro KapboHa, LM
POKO pa3BHTbI HHTPY3HH IpaHHTOB, CXOOHBIX MO COCTaBY M Tekcrypam. Ton
26
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OJIOTHYECKF HH

X EeMAaTHYECK HM
- IUCTO-KPEMHIICTRIES CNAHIE: HWD
{JDKHETO OeBOHa; J — TpaHuT
MHTPY3IMH TNOIAHETO MBIl 308;
— “KTOHMYECKHMe HApylecHuna; / — Hof

H vyHacrka
wapbena; 2 — addyInsro-ocanowHnle
. MHTpY3uM cpemmero msneozon; 4 — rpa-
— TRJIEO30HCKHE TpPAHKTHLIv HHTPY3IMH;
}BRIH HOMUD *MTPY3HH

“TACTO-KPEMHHCTBIX (faHileB 3aieraer Ha pasMbITOA MOBEPXHULIN

G [EBOHCKMX TIODOJ M ipdlx1aXx  Ipy3MH I, HO MpOpBIBACTCA HHTPY-

2 (puc. 1). 310 Mmo3BoNAET AE T . .OXKHTh, YTO IPAHHTLI paiioHa OTHO-

CA. MO0 KpaiHeA Mepe, K [IByM P23H)OBO3PacTHbIM MarmMaTH4ECKHM KOMII-
M

B cesepo-aocroxmoﬁ yacTH pajiuHa [1€TNbHbIMA NMOMCKAMH B 3JHOOKOH-

cpemHenanzc HCKOH HMHIpPY3 . 1 BpIAB/JIEHBl XWIpl pPEOIKOMETANIb-

IMATHTOB ¢ iFOMBLIUIEHHBI! « TePXKAHHEM TaHTaNa, 071084, BepHUIHs

o ust. Ha BbIXOT@X MHT y .. H 1 JNEHAR PEUKOMETALIBHOIO Opyas-

71 He OGHapyxeHo. [l OUCHK | * O3MOXHGH PYNOHOCHOCTH MHTpY 3UA

5 M 6 HEOBXOIMMO YCTZHOE Ix ' 03pacT. (VIHAKO IIPsiMbIX [CONGTH:
OAHHBIX s PELUEHMs 310 I 0OC3 HeY, ) .
) JAHHBIM T€OXMMHYECKO 1 NpOGOBAHMs: HHTPY3HA 1 W 2 YCTAHOE.I€-

1) cpemHen .t ICKHE Ty o1 € ITIH43a107 3A OT BOrist MONUAbLY
IOCHBIX rpaH. B (0f -, D’ pHO 1 - dcrmane JOHCKHX)

HeiM copepikannar Na,O 1 11 ¥ TMOH L IHBIM COL ™ XaHHeM

. 12), OTH pawinuMs MGIIL Goll ' 1 "NONBEOB2HBL 1A Ol HKH nep
y IOHOCHOCT = [, /31 3,5, S 5 Myl CPAEHEHUA HX XHUMHHEC

'

= {1abn. ! oy v I ¢ Le



Ta6bnuua |

CraTHCTHIECKHE XaPAKTEPHCTHKH PACTIpeneNerRua CoNepXaHHt OKCHAOB
B PYROHOCHRIX H HEPY ROHOCHBIX FPaHHTAX

Oxcuant |CraTHcTiueck e PynoHOCHBIE IpaHHUTBI HepynoRrocHbIe IpaHuThI
X8pPAKTEPHCTHKH (vHTpYy3na 1) (vHTpY3us 2)
N 80 80
X 4,20 3,02
Na,0 S 0,95 1,15
3akoH pacripene- Hopmanuunt HopmanpHum
JieHu s
N 80 80
x 2,93 3,65
K,0 S 1,05 0,89
3akoH pacnpene- Hopmanpunm HopmanpHnit
fieHus
N 80 80
) Ig x -1,10 -1,55
Li,O e 0,85 0,97
3akoH pacnipene- JlorHopmaneH bt JlornopmanpH it
JIeHH R

ConepxaHua okcngos (8

Tab6bnuua 1;
%) NO JAHHBIM ONPOGOBaHHA FPaHHTOHIHBIX HHTPY3uii

N° n/n Hurpyaua 3 HUHTpy3us 4
N320 Kzo L120 N320 K20 L120
1 2,40 3,60 0,011 4,34 3,73
2 2.31 3.75 0,005 4.82 416 8'8%
3 6,99 3,30 0,005 5.13 2,50 0,302
4 6.24 4.46 0,067 3.34 4.01 0,026
5 5.36 2.84 0,070 4.64 5.88 0,026
6 4,06 1,42 0,065 256 3.20 0,076
7 5.51 3.52 0,055 4,00 1.73 0.135
8 3.63 2.10 0.050 5.42 4.26 0.118
9 414 3.41 0,158 346 272 0,001
10 3,96 3,30 0,005 5.24 471 0,229
11 3.30 1,44 1,820 3,33 3,58 0,081
12 5,32 4,38 0,052 4,44 3,24 0,162
13 1,08 1,15 0,129 4,83 3,08 0,107
14 4.35 4,97 0,380 5.30 215 0.251
is 2,96 2,07 0,174 2,90
16 3.57 3.71 0.105 3,54 gﬁg 8'533
17 3,68 3,20 0,014 211 1.12 0,016
18 4,92 0,95 0,032 4.14 275 0,017
19 4,47 1,26 0,275 4,63 2,68 0,105
28

Ipopo.ixeHue tatbn, 13

J—
N nifn HuTtpyaun 3 HUAaTpyann 4
N320 K20 L120 N320 K20 Ll20
- 5,00 3,86 0,001 4,69 3,86 1,175
o 2,68 2,79 0,055 4,29 2,74 0,550
) 4,74 4,42 0,038 3,95 0,17 0,046
23 3,08 2,88 0,724 3,04 3,95 0,065
- 3,01 2,75 0,069 3,92 2,03 0,512
" 3,34 1,37 0,001 4,02 1,31 0,011
2 4,26 2,88 0,891 3,90 2,44 0,331
T 3,16 1,86 0,011 5,30 2,37 0,002
g 3,35 1,67 0,003 3,86 1,89 0,054
3 4,21 1,60 0,002 4,04 1,27 0,091
\ 4,14 2,87 0,024 3,16 3,52 0,295
1 2,04 2,90 0,007 4,86 2,43 0,020
) 3,69 3,42 0,028 4,08 3,47 0,037
1 5.30 3,60 0,331 3,16 2,69 0,035
14 3,00 3,24 0,027 4,80 3,60 0,132
N 3,94 4,22 2,295 5,22 2,78 0,058
16 3,46 2,54 0,049 4,69 3,74 0,013
57 3,23 4,29 0,407 3,00 0,98 0,010
o] 3,32 3,54 0,060 2,08 2,36 0,210
kS 4,41 1,34 0,550 5,00 2,30 0,117
40 2,79 3,66 0,001 2,64 3,48 0,363
4] 4,32 3,36 0,001 5,00 1,81 0,019
4z 2,91 3,01 0,120 2,98 4,30 0,031
43 4,90 3,11 0,052 4,09 1,81 0,002
44 5.03 4,30 0,851 3,24 2,34 0,091
4¢ 2,70 243 0,009 4,12 4,19 0,186
46 3,34 1,82 0,302 4,48 3,41 0,603
47 5,31 2,48 0,129 2,51 3,16 0,036
43 3,57 3,84 0,087 4,06 2,37 0,013
45 4,01 3,58 0,050 4,25 5,7 0,006
s 1,49 2,57 0,026 3,62 2,78 0,033
! 3,55 2,86 0,005 4,35 1,47 1,585
o 3,67 2,27 0,004 3,71 1,02 0,0032
i3 3,40 4,05 1,000 3,12 3,78 0,018
54 4,38 5,04 0,009 3,94 3,31 0,602
st 4,39 3,12 0,355 4,76 3,48 0,062
4,53 1,38 0,263 5.44 0,43 0,081
T 4,34 438 0,118 4,84 2,61 0,006
2,65 2,61 0,331 4,63 0,17 0.118
5,12 3,65 0,302 3.56 3,36 0,151
ot 4,70 2,71 0,214 2,78 1,26 0,015
£ 2,83 3,19 1,288 2,99 2,91 0,010
’ 4,26 3,78 1,175 4,88 3,08 0.818
o 3.48 3,19 0.589 5,02 2,62 0,575
e 3,72 2,74 0,170 3,16 2,10 0,195
£ 5,55 458 0.050 6.20 2,66 0,021
) 4,59 4,09 1,148 5.30 3,51 0,246
) 4,34 3,45 0.145 3.09 3,00 0,046
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N nfn

ATENT: |

Mpononxenue Ta6n. 1

IMTpononxetne Tabn, 13

I LoFenu 1 6ii,

Li,0

0734
3
0.1
[T
0,177
1

( 13

1,005
3

'

- '

n44

"

RS T S N O N UV A
- e L
B I s T s N

N fn HUHTpy3un § Hurpysua 6
N320 K2O L120 N820 K2O Li:o
4,11 2,65 0,077 4,45 0,51 0,016
4,27 2,31 0,066 3,76 3.36 0,105
3,23 3,68 0,260 3,29 3,04 0,001
2,70 3.41 0,009 2,33 2,29 0,212
4,06 2,63 0,071 3,39 1,50 0.047
3,16 2.76 0.113 2,60 4,90 0,380
2,87 3,91 0,002 0,97 4,92 0,001
1,80 3,37 0,007 1,80 1,10 0,008
4,70 3,13 0.065 3,99 2,92 0,006
2,09 3,50 0,037 1,94 3,39 0,060
4,22 2,82 0,085 3,03 4,16 0,908
1,35 3,92 0,074 3,60 2,96 0,298
4,30 4,29 0,004 1,40 6,00 0,009
2,73 2,29 0,051 1,07 2.95 0.165
3,90 3,84 0,002 3,71 3,68 0,173
1,57 4,32 0,057 3,34 3,05 0,009
4,33 4,63 0,084 2,41 3.37 0.007
2,75 2,84 0,021 1,47 4,85 0,042
2,60 4,14 0,694 3,36 392 0,021
3,34 2,06 0,008 2,43 2,12 0,038
3,82 3,50 0,785 1,19 3,63 0,002
4,38 4,92 0,685 4,53 1,14 0,054
2,64 2,96 0,017 1,99 2,42 0,165
3,08 4,74 0,013 3,76 2,46 0,312
3,13 2,83 1,478 3,79 3,29 0.004
2,76 3,94 0,002 2,42 3,24 0,108
2,12 4,33 0,150 2,67 4,16 0,001
3,47 4,80 0,287 2,63 3.58 0,045
3,04 2,43 0,011 3,04 3,31 0,657
4,42 3,04 0,034 4,32 3,12 0,007
1,97 1,61 0,022 1,74 6,00 0,212
4,81 3,64 0,017 4,70 3,93 0,005
2,42 3,96 0,002 3,63 3,46 0,071
3,44 4,19 0,058 3,07 2,48 0,164
2,15 3,79 0,005 7,69 2,66 0,125
3,49 3,45 0,001 343 4,14 0.002
3,68 2,54 0,012 2,48 3,77 0,003
1,78 4,42 0,012 2,22 3,36 0,001
3,89 3,52 0.022 4,98 3.11 0,037
2,22 3,41 0,058 3,34 3,38 0,072
2,81 4,80 0.005 4,61 3,75 0,125
2,07 3,36 0.287 1,81 2,53 0,050
1,42 3,53 0,388 1.55 3,99 0,002
3,08 2,66 0,067 3,10 4,32 0,008
4,60 3,66 0.921 4.62 3.07 - 0,208
0,10 3,56 0,017 3,18 274 0,026
4,15 4.72 0.757 5.50 2,68 0,021
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MNponomkenue Tabn. 13 l

nurvp;:ﬂm»;d ' MHTDY3MA ©
N .
n/n Na,0 K,0 Li,0 Nu,0 K,0 LL,0

75 4,21 4,19 0.036 2,15 3,74 0,498
7_6' 4,17 2,50 0,165 2,97 3.38 0,018
77 3,28 1,58 0.009 2,05 1.93 0,026
78 3,04 4,14 0,001 4,02 4,42 0,004
79 311 3,34 0,233 2,56 2.67 N.036
80 3,20 1,26 0.034 4,79 3,46 3,028

Tak Kkak XMMHyeCKHH COCTAaB KaXIO# HHTPY3UH ONpefeNs ¢A Mo COBO
KYNHOCTH r€OXHMHUYECKHX NPO6 (T.e. N0 BbIGOPOUHBIM JAHHBIM), O6BEKTH™
HO BONPOC O CXOACTBE WIHM PaxIHYMHM MHTDY3HH MOXET ObITb peLLeH TONIbK(
C NOMOLUBIO CTATUCTHYECKHUX KPHUTEPHEB. 1A 3TOr0 HEOBXOMUMO

1) npoBepuTh rMNOTE3y © COOTBETCTBMM pachpeeNeHus cofepXaHHRF
OKCH/IOB LIETOYHBIX METAUIOB B HHTPY3MsiX 3, 4. 5 M 6 HOPMAIbHOMY HITH
JIOTHOpMAalTbHOMY 33KOHY;

2) MONYWMTh OUEHKM CPEOHMX 3HAYECHMH W JMCTIEpCHil, a B Clyyae Jior
HOpMANBHOrO 3aKOHA — OUEHKH CPEIHHX JI0rapupMOB U JUCNEPCHIA nora:
PHGMOB [T COAIEPXKAHUA KAKIOrO OKCHAA B MHTPY3HAX 3,4, 5 U 6:

3) npoBepHT» THMOTE3y O pPaBEHCTBE CPEAHMX 3HAYEHHA M AMCNEDPCH
CONEPKAHHH OKCHIOB B MHTPY3HAX 1 M 2 M HccreayemsiX HHTpY3usax 3, ¢
5 M 6, HCMIONB3Y A COOTBETCTBYIOLIHE CTATHCTHYECKHE KPUTEDHH,

4) OUEHMTb MEPCNEKTHBHOCTb HHIPY3HH 3, 4, 5 U 6 HAa OGHapyKeHHe -
HHX PEAKOMETAITLHOIO OpYOEHEHHUS.

3apgauy pewaer Gpuraga M3 12 cryneHToB. Kacapli cTYOEHT CaMOCTOS
TENIbHO BBINIOIHAET MYHKTbl 3aJaHHMA 1 —3, onepupys pe3ynpTaTaMH aHami
30B Ha OOMH M3 KCHMAOB IO OJHOM M3 MHTPY3WH. IIna BuimonHenua m. 4 p
3YNbTaThl, MOJIYYEHHbIE KAXKObIM CTYOEHTOM, OOBEIMHAIOTCA, M pElLUeHH
NPHHMMAETCA C YUETOM BCEX [JAHHBIX.

Meroouveckue ykazanus

1. [lposepka 2unorespt 0 cooT@eTCT8UU pacnpedeneHus (O0epXaHU
OKCUOO8 HODMAAbHOMY UMU AO2HODMAALHOMY 3AKOHY 2pAPuuecKuUM MeT
Odom. 1.1. CofepxxaHusa OKCHAOB MO KaXJOH MHTPY3HH, NpHBEdEHHbIE
1abn. 13, uesrecoobpa3Ho H300pa3nTh . BHae cTéB.s ¢ .ucThaAMK. "CTe
Benb” 06pa3’yeTcA HavalbHbIMHM YACTAMM yMCell, 3alMCaHHbIMH B CTONGE-
B nopsijike Bo3pacTanusa. [lna copepxanui Na,O u K,0 B kavectse Havaly
HOH YacTH 4yKcen YOOOHO NpHHATH LEIIYI YaCTh YMCTA: T.€. Lelbie POLEHTbI
B 31O0M cnyuae “ctebesnn” Oyder NpencTaBAATb COBOH NOCe10BateNbHbIR
pap uucen ot 0 .10 5 win €. [Ina cogepxanuit Li, O “crebenp” yuiue 3any
caTp B BWIE ECATBIX [OJIcH npoueHrta. “JlucTeaMK™ ByIyT ocTaBLIMecs
32
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[H 4HCENl, 3alMCaHHbIe B CTPOKY OKOJIO COOTBETCTBYIOUIMX MM HAYANIbHBIX

yac
::( . B kauecTBe npHMepa npHBedem “CTEBNH CITHCTbAMHK Wi NepBbiX 10
q O MHTpY3HH 5.

, K,0 Li,0
I 4 0 0,0 45, 05, 01, 18,
' B 1 32, 01. 04, 36, 06
y .13, 72 2 0.1
3 . 42, 06, 56 3 78, 34, 46 0,2
i - 4 71, 16, 18, 0,3

97, 02

< 15, 14 0,4 60
6 6 0,5

..2. Nlpn cMMMeTpHYHOM DacrofioKeHHH JIUCThEB” OTHOCHTESNILHO Cepe-

7 o "crebila”™ MCXOOHble OaHHble TPYMNHPYIOTCA NO PaBHOBEIIMKHM Kilac-

st copmepxaHHi., ONTHMAaNbHYH LLMPHHY KI/1aCCOBOro HHTepBana (Ax) MOx-
H  |pedenuTs No popmysie

X

X .
max min

1+3321N

.. Xpax ¥ Xpip — COOTBETCTBEHHO, MAKCHMAIIbHOE H MHHHMAILHOE 3HaYe-
HitA IapamMeTpoB, a VN — 06beM BbIGOPKH. ECTTH KOMHYECTBO Npo6 B KPAKHMX
K .accax Majmo (MeHpule 5), LIMPDHHY KPAaHHMX KJIACCOBBIX MHTEPBANOB clle-
1 yBEIHYMTb, O6bEJHHAA COCEHHE KIACChI.
[Ipy pe3ko acMMMETPHYHOM paclpeneneHuu TucTbeB” Ha cTebrie”

L HMHY Kf1aCCOBOr0 MHTEpBaa LEIecOO0pa3sHO NpHHATbL HNepeMeHHOH. I'pa-
1" ibl ITUX HHTEPBANOB BpIGUPAKOTCA TAKHM 06pa3oM, YTOObI B KaXI0M Kriac-
¢t comepxanoce no 10—15 % Bcex NpoG. 3To JIErKO CheNaTh, MCNONb3yA
6enp C IUCTbAMH .
1.3. Ins KaxOmoro KJjacca rpynimMpoBKH MOJCYHTBLIBAETCA KOJIHUECTBO
1 h, T.e. yacToTa (ml-), 4acToCThb (Pi) M HaKOIUIeHHasg 4acToCTh (h/-). Pe-
- ’bTAaThbl 3aHOCATCA B Tabn. 14,

1.4. [IpoBepka ruNoTe3bl O 3aKOHE pacClpeleNeHNUs TPOU3BOAMTCS Iy TEM

"I TpOeHHA IHHHH HAKOIUIEHHBIX 4acTOCTEH (KYMMYNAT) Ha CHELHATHHOM

)ATHOCTHOM 6naHke (puc. 2). Jlas 3T0ro npegBapUTENbHO BbIGHpaloT

..1ITab MO rOpH3OHTATLHOH OCH B COOTBETCTBMHM C pa3MaxOM BapbHpoOBa-

[ H3yyaeMOro npusHaka. Macwrab pgormxeH ObiTh TAKHM, YTOObI NpH MO-

¢ eHuH rpadHka BepOATHOCTHBIH GIIAHK MCIONB30BANCA HA BCIO LUMDHHY.

. TNpOBEPKH IHNOTE3bl O HOPMATHHOM 3aKOHE pacrpeaesieH!s HCNOMb3yIoT

sYHYH pPABHOMEpPHYIO LUKANy, pacloNOXEHHYK B HIDKHEH YacTH Onanka,

.. [ IPOBEPKH THNOTE3bl O TOTHOPMANbHOM 3aKOHE — CMEUHABHYIO JIOTa-
~ | MHuecKylo uikany (puc. 3).

Ha BepoATHOCTHbIA 6raHK B BHOE TOYEK BBIHOCAT 3HAYEHHs HAKGIUIEH-
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Tabnuua

BbrucieHye 9acTOCTER H HAKONIEHHBIX YAaCTOCTEH
No BbIGOPOMHLIM JaHHLIM

Yacrora

Homep | UHTepBam: YactocTs | HakomnmnexdHan 4acTocTs
KMaccd | COAEP>KAR M m]. m] : h.
P‘ = * 10 '-' 4
K N
{
- m, P, hl =
2 m, ”;2 h = ‘Dl + P,z
3 ’ P, ha—P1+P2+P
k
£ . — — 10
"h Py he=Zp =1C

HbIX YacTOCTEH. COOTBETCTBYILIME BEPXHHM IPAHHLAM KIaccoB. EciH Tour:
pacrnionarapics No NpaMoi TUHUK WIK TPYNIHPYIOTCA BOIH3H Hee, TO 3MIU
PHYECKOE PACTIpEfieNIeHHE He NPOTHBOPEYHUT NPOBEPAEMOMY; eCJIM OHH IHAW
TEJIBHO OTKIIOHAKTCA OT MpPAMOM, TO IMIHPHUYECKOE paclpefeNeHHe He OTF
YaeT NPOBEPAEMOMY TEOPETHUECKOMY.

3Ty onepauvio HeOBGXOAUMO TMOBTOPHTH ABAX/LI, HCNONb3YS PAaBHOME]
HYH) M IOrapHOMHYECKYIO LUKAITBI.
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Puc. 2. BepoSITHOCTHHIA 6NuHK AL NMPOBEPKH THIOTE3bl O HOPMANTBHOM 3aKOHE pac
npeneneHHa
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B 0ATHOCTHRIR 6:aHK png NPOBEPKH THMOTE3B! O JOTHOPMABHOM 33KOHe

' eIl HHA

Onpeoenenuec napamerpos pacnpedenerui. 2.1. B ¢iydyae NpHHATHA
$2b! O HODMAIBHOM 32XOHE pPACTpelCNIeHHs CPeflHEe 3HAYCHHE HIyuae-
NpH3HaKa (x) HAXOAAT MO TOUKE NMepeceyeHUsi KYMMYNATBI, NOCTPOEH-

o PaBHOMEpPHOR WIKane, ¢ jIMHHER 50 7-HOTO HaKOIUIEHMA, & N0 TOUKE
JYeHUA ¢ JIMHHEH, COOTBETCTBYIOLIEH HAKOIUIEHHOH wacTocTH 84,3 77,
A1 BenMuMHy X + S, OleHKY CTaHJapTHOTO OTKIIOHeHHA (S) paccuMThl-

«1 TIO Pa3HOCTH ITHX [ABYX 3HAYEHHH.

2.2. B cnyuae NpHHATHA THIOTE3bl O IOTHOPMAIbHOM 3aKOHE pacnpefe-

A 710 TOYKe fNepeceyeHHsi KYMMYTIATBI C MHHHEH, COOTBETCTBYoLLEeH SO %

Y. JIEHHOH 4acTOCTH, ONPpeeNAoT YKCNIO. IOrapupM KOTOPOro paBeH Bbl-

JUHOM oueHke cpenHero Nnorapugma (lg x). [lo Touke nepeceueHHs Kym-
‘B ¢ JIMHMEH, cooTBeTCiRYIeH 84,3  HaKOIUIEHHON YaCTOCTH Haxo-

wiU, 10rapuhM KOTOPUro paBeH CyM:iic 3HAUEHHH Cp. "'iero JIorapHo-

(1 ¥) M OUCHKH CiaHnapiHOIC OTKJIOHEHHA .l0rapudma (S, ). Bennuuny

"IPTHO10 OTK/OHEHHs J10rapudmMoB (S).) BBIMMCIAIT KaK pasHOCTh

4pHdiMa JTOTO yMcAa M cp~ . erc 1orapud fa (cM. pHc. 3).

Ana nonyuyeHus ULUEHOK TMapaMeTpuB J I uf MaIbHOTG DACNpENEncHHUA

O BOCMOJIb30BaibCA TAKXE BCPXHEA I'UpPH30HTAibHOH ilIKanoH BraHka,

KOTOpOH uepe3 paBHbIEé WHTICPBAIbI OTMEYCHbl 3HAYEHMA J1OrapugMmoB,

13eTCTBYIOWME . . JpHMiM wice: Hu ocH aBeurce Aaanka. [lo tako#
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PaBHOMEPHOMH LUKaNE NOrapudMOB MO TeM € TOUKAM MOXHO Cpa3y Olpe- BenuuuHy KputepHs GHulepa CPABHHBAIOT C [OMYCTHMbIM 3HAUCHHEM Fo
AENUTb 3HAYCHUSA CpejiHero orapugmanlg x +5, .

\v I TIDHN. 4) TpH YpPOBHE 3HAUMMOCTH & = 5 % u cenensix ceoGomml k; =
3. Ilpogepka zunore3st 0 pasencrae cpednux u oucnepcuii. 3.1. Tunore- C_iunk. =N —1
3y O PAaBeHCTBe CpedHHX 3HAaYeHHA B YC.IOBHSiX HOPMaIbLHOIO 3aKOHA pacripe- " 2 :

Eciy 3HauerHe F okaweTcs MeHble Fy, TO pacX0xaeHHeM MExXILy OUCH-
JeNMeHHA NPOBEPAI0T ¢ MUMOLUBI0 I —KpHTepHa CTbloieHTa: | SiCTepCHi MOXHO MpeHeGpeD KaK CAYNaHbIMA. (pu F > F, runo-
_1 B ;: ) paBEHCTBE JIUCNIEPCHA OTBEPracTCA.
= — =
s, ] 2
N, N, ~ TAYA 1.5

BepKa reoorH4ecKyx runoTe3 ¢ NoOMoIIbio KpHTEpHA

e X, UX, — ¢ Me 3Ha o
fie X, ¥ X, — CPeAHME JHAUEHM NapaMETpOB N0 CPABHUBAEMBIM OGbEKTaM; \-nep-Bapnena

S? u S — ouenku mucnepcuit; N, # N, — 06beMbl BBIGOPOK, 10 KOTOPBIM
PACCYMTAHBI Cpe/IHUE 3HAYEHHA.

3HayeHHe ! CpPABHHBAOT C MAKCHMAIbHO MOMYCTMMbIM 3HAaYEHHEM I,
TNpK 33[1aHHOM YPOBHE 3HAUMMOCTH @ M uYMCre CTeneHed cBoGomer kK = N, +
+ N, — 2 (cm. npun. 1). Ecnu 3nauenns t < f;, TO rMNOTE3a O paBeHCTBE
CpeHMX He OTBepraercd,

O6bemMbl BBIGOPOK 1O MHTPY3MAM 1 u 2 paBHbl 80. Tabnuua 3naueHuit
KpuTepua CTblofieHTa ToMelleHa B TNpun. 1. YpoBeHb 3HaUMMOCTH @ Bbl-

6HpanT MCXOaA M3 OUEHKH BO3MOXHOIO 3KOHOMHMYECKOro yuiep6a oT OLuH-
6ok I u II pona.

[lpenBapHTenbHas pa3Befika POCCHIMHOro MECTO pO>X/IEHHS 30/10Ta NpOBE-

1 CKBDXHMHAMM YOAapHO-KAHATHOTO BypeHHs. s 3aBepKH JOCTOBEPHO-

. pe3ynbTaToB O11po6OBaHUA CKBAXKHH HA HECKO;IbKHX Y4aCTKax MeCTOpOX-

~ M CKB2)XWHBI YaCTHYHO 3aMEHEHbI wypdamu. PeaynbTaTbl onpoOoBaHUsA
rypdamM M CKBaXHHaM NPHBEIEHBI B tagn, 15.

TaGaunua 15

/IIBTATHI ONPOGOBAHHA WIYPHOB H CKBAKHH

L L
3.2. B ycloBHAX JIOTHOPMANbHOTO 3aKOHa pacnpefesieHHs KpPHTEpHH POCCHIMHOM MECTOPOMK/EHHH 3010Ta

CTbrofeHTa 3aMeHAT KpHTepHeM PogroHoBa

Cxpanamna (BpiGopka A) Wypdm (spropka b)
Ty p— 2 2 | 3 2
flex, —1g x2|+ 1,153(Slgxl—SLgx2) o N mec, wrjm? | m.m ¢, Mrfm me, Mrim
Z = , = - L — '
st 4
\/Szlgxl Szl‘gx2 lgx, Slgx2 Yuacrox |
+ +2,65( + ) . 268 1340 5.0 501 2505
N, N, N—-1  Ny—1 _ 26 1500 58 293 1699
— , o y 192 260 6,0 - 2079
- H ; — OLIEHK nep- 190 2,0 - -
rmi lg x; 4 lg x, — cpenuue jorapumsi; Slg X n S, %, LUEHKH AMcnep J 3326 e o L66 :
cHil norapudMOB TO CpaBHMBaEMbIM BblGopkam. [lpemensHo monycTHMble 29 117 6.0 108 18
3Hayenus Z pjiA JOBEPUTENBHON BEPOATHOCTH P = 1 — a/2 HaxopaT B Npui. 3. : 214 2277 3.5 52 1’?(—’)
3.3. [List npoBepKH rHNOTe3bl O PABEHCTBE AUCNEPCHH HCNOJNb3YHT KpH- 89 801 538 1’- lj
- . . 510 1
repad Quiiepa: : 171;’ s6s 20 180 1140
262 ) 188 752 e 136 108
F = Sl/SZ" R 5 8 3.0 131 ?93
, ) 66 198 0,0 6<_ 36 s
roe Si — Gonpuias; S; - MEHBILAs W3 CPABHHBAEMbIX OUEHOK [MUCTIEPCHH, . 266 1130 7,0 %-3 110
OueHKH JHCNEpCHA pacCUHTHIBAIOT ITyTeM BO3BENEHHA B KBAJpaT OUEHOK £ 237 1422 1:-3 «?; 107<
CpPeHHX KBAaJIpaTMYECKHX OTKJIOHEHHH, ONpefe/eHHbIX IPadUYECKHM MeTo- o Z§7 g;g s, 215
aoM, Coa 184 1288
B cnyuae m1OrHOpMajlibHOrO 3aKOHa pacnpedereHns CpaBHHUBAKOT OHCNEp- o 57€ 2822
CHH NTorapu¢Mos, | 108 1188
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[Mpoponxekue Tabn, |

CkBaxuna (Bbi6opka.4)

Mypowr (Boi6opka b)

m, M ¢, MF/M3 e, Mr/M2 m,m ] c, MT'/M3 mc, Mr/M2

Yuzrro.o 2
11,0» 12 L. 1,0 168 1680
14.0 i 15,0 151 2265
13.0 1v6 T8 14.0 214 2996
13.0 1473 18.9 10.0 203 2030
12.4) 174 20 8 ¥4.5 233 2214
1..0 12 1232 i 221 2210
17,0 129 2:93 10« 240 2400
17,0 148 2516 | 211 2321
i3,0 159 23 13,0 196 2448
15,0 78 1170 11,0 234 2574
15,0 124 1860 13.0 76 988
17,0 182 3094 16,0 140 2240
20,0 K0 1600 13,0 141 1833
15,0 91 1365 [2.5 111 1388
12,0 71 852 11,4 108 1231
11,4 17 193
14,0 68 952
8,0 132 1056
13,0 61 793
13,0 82 1066
7,0 206 1442

Yuacrox 3
2,0 104 208 1,5 54 81
3,0 68 204 1,5 31 46
3,0 110 330 2.5 383 958
1,0 0 0 2,0 162 324
2,0 144 288 2,0 100 200
1.0 43 43 4.5 18 81
2,0 244 488 2.0 88 176
1,0 43 43 2,0 103 206
3.0 137 411 3,0 235 708
2,0 24 48 3,0 343 1029
5,0 311 1555 2,5 207 518
1,0 6 6 3,5 214 749
1,0 168 168 2,0 120 240
45 22n 990 i,5 137 206
2,8 113 339 2.0 14 28
2,0 3 [ 1,0 23 23
2,0 166 32 1,0 126 126
1,0 209 209
2,0 458 916

Yuacrox 4
1,3 sl 66 1.0 9 9
1,0 306 306 1.0 51 51
1.5 177 266 1,0 5 56
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[TpopornkeHue Tabm. 15

Cxpaxuna (sbi6opxa A) ypodsr (Buibopka b)
- T
m, c, Mr/m3 mc, Mr/m2 m, M c, V{I'/M3 | me. Mr/m?
| 39 47 1,0 70 70
p 344 688 1,0 0 0
4 127 508 3,5 53 186
c 153 444 1,0 79 79
s 154 614 3.0 539 1617
5. 424 848 3,0 292 876
; 130 260 2.5 123 308
C 194 582 1,0 63 63
s 26 52 5,0 338 1690
1 0 0 5,0 150 750
2 131 262 5.0 323 1615
It 153 153 2,0 1 2
68 109 1,5 183 274
' 16 16 2,2 316 695
: 0 0 3,0 263 789
e 1331 1331
) 458 916
1) 209 209
2 166 332

63 189

MoprBepxaeHHeM [DCTOBEPHOCTH pe3ylbTaTOB ONpPOGOBAHMS CKBAKKHH
MUMKET CIYXXUTb PaBEHCTBO CpPEJHHMX 3HaueHHH MOUIHOCTH pOCCHINH (M),
( OHEro CORepXaHHs 30710Ta (C) M JIMHEHHOro 3anaca, T.e. [POH3BEMICHHS

LIHOCTH Ha COOEpXaHHe (mc), PACCUMTAHHBIX OTAENbHO MO CKBAXHHAM
¥ 1Uyp¢aM B npefenax OMbITHbIX YYaCTKOB.

Tpebyerca: TpPOBEpHTb IHIOTE3Y O PaBeHCTBE CpeJHHMX 3HAYEHMH napa-
MCTPOB POCCBHINH MO 1IypdaM U CKBAXHHAM 110 KaXXOOMY YYacTKY M NPHHATD
[ IEHHE O BO3MOXHOCTH HCMOJIb30BAHHS CKBAXHH B KauyeCTBE OCHOBHOIO
1< XHHYECKOrO CpeACTBa JETAIbHOM pa3sBeKH JAHHOIO MECTOPOXIEHHS.

cTOOUYECKUE YKAZAHUA

YyutpiBasd HeOONbLIOE KONMHUUECTBO UIYPGHOB M CKBOKUH MO KOXAOMY
Y ACTKY, WIA NPOBEPKH IMIOTE3bI O PaBEHCTBE CPEOHHX 3HauYeHMH LEnecoo6-
Pi ZHO MCTIONB30BATh HeMapaMeTpHIeCK U KpUTepHi Ban-nep-Bapaena.
3HauyeHHA OLIEHHBAaEeMOro MapaMeTpa NO CKBaxHHam (BblpaboTka A)
¥ urypdam (Bpibopka b) 0GBENMHAOT, PaHXMPYIOT, T.e. PACMOJIArawT B
-OpajKe BO3PACTaHHA, M 3aHOCAT B TaGu. 16. [IpH TOM NpHHAIIEXHOCTD
2 O0ro 3HayeHHn BoiGopke A Wi b ormeuvaerca B rpage 3.
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Tab6iauua

Pacyer kpurepun Ban-nep-Bappena

~ AN B L) —

n =36 § v {
—

i=1 n+]

3HaueHue KpHTepua Ban-pep-Bapnena (X) paccunteiBar no dbopmyne

i

k
X =2y ),
1

n+1 i
|
rue n-— ofuuee KonHuecTBO 3HaYeH M N0 ABYM BbIOOpKAM; k -- yucio Habmio |
AeHHH B BpIGOpke 5 (MeHbLuei No ofbeMy); i — NOpANKOBLIH HOMep Kax !
AOrO 3HaueHUs BeIGOPKH B B obuwem pamy; ¢ (...) — byHkuMsa, oGpaTHas
(b yHKIMH HOpManbHOrO pacnpeneneHus.

3HaueHus  ( :

R ) MOXHO HaiiTH N0 06bMHO Tabuue GYyHKUHRA HOp:

MATLHOTO pacnpenenenust (cm. npui. 3),  Mcnomb3ys ce B o6paTHOM Mops .

7
+1

K€, T.e. 0 BeJIHUHHE BEPOATHOCTH P = Hax0OMM 3HaueHHe (pYHKLHMH

7 =

v ( ).

n+1
i

[lpumep onpenenenns dynxunn ¢ ( n + 1 ) V1A MEpBbIX YeThIpex 3Ha-
YEHHH BbIBOPKH b 1o yyacTtky 1 npuBeaeH B Tabn.,l6.

[NonyyeHHoe 3HaueHue KPHUTEPDHA X CD4BHMBAETCA ¢ TabilMUHAIM (cm.
NpWi. 5) mIA 3agaHHoro YPOBHA 3HAWMMOCTH (a), obllero yueaa HadTio-
HEHHA (1) M pasHHLBI MeX 1y 06bemaMu BoIbOpoKx 4 U 5 (m). Ecnn pacueT-
HO€ 3HaucHHe Kputepusi Ban-pep-BaprmeHna He npeBbimaeT TaGaMwHOro. To
TMNOTE3d O paBEHCTBE CPENHMX 3HAYEHHH He OTBEpPraeTcs, yTo yxaabu,aaer
Ha OCTOBEPHUCTL pe3y-TbTATOB OMPOGOBAHMA CKBAXKHH H BO3IMONKHOCTH Hx
40

JCTIOMIB30BAHUA B KayecTBE OCHOBHOTO TEXHHYECKOTO CpefcTBa MpH MNpo-
ge 1MM [IETanbHOW pa3sBedKM MaHHOrO MecTopoxaenusa. Ecnu runoresa
0. 'Praercs, 3TO 3HAYMT, YTO NPH ONpEMAE/TeHHH CPEJHHMX NapaMeTPOB pOCChI-
[+, 1o CKBaKMHAM JOMYCKAETCs CHCTeMaTHueCcKas oumbKa.

YA 1.6

0  [eNnesde ONTHMATHHOro 00beMa MUTHXOBBIX NPod
¢ ~moib30BaxHeM pacnpenenenus Myaccona

JTOMCKH KOpPEHHBIX MECTOPOXIEHHH 30710Ta, aliMa3oB, KacCHTEpHTa,
1 .470-HHODAaTOB M [PYFHX TMONE3HbIX HCKONAEMBIX OCYLUECTBIAAKT MO
.2PATIOTHYECKHM OpEONiaM pacCessHHA B PbIXJIbIX OT/IOXEHHAX UDIHXO-
. .. merogoMm. llnKxu npencTaBnsAoT coGOR KOHUEHTpPAT TAXENbIX MHHe-
[ T B, MONYYEHHbIH TPH NpPOMbIBKE MaTepHana npo6. O6bem npo6 moxer
} IEHATbCH OT NEPBBIX KYGOHMYECKHX [JELIMMETPOB A0 HECKOJIBKMX KyOHue-
. MeTpoB. ONoMckoBaHHe Npo6aMH Manoro pasmepa TpeGyeT OTHOCH-
1 >HO HeDONBUIMX 3aTpaT BPEMEHH, OOHAKO MOXET NPHUBOOUTL K “Mponyc-
opeosa, ocOGEHHO MNpH HM3KON KOHUEHTPAUMH MNOJIE3HOro MHHepana
pobyeMbIx OT/IOXeHMAX. bornee HagexHbl B 3TOM CMblciie Rnpo6el Gonb-
uriro obnema, or6op H 06paboTKa KOTODhLIX, OOHAKO, TpeDyeT NMOBbILIEH-
HBIX 3aTparT.
s oleHKM 3aBHCHMOCTH MexAy oObeMOM Npobbl, KOHUEHTpauuei
€3HOro MHHepana B OpeoJie H BEpOATHOCTBIO NONagaHHA B Mpofy Toro
.14 HHOFO KOJIMYECTBA €ro 3epeH (KPHCTAUIOB) NpPOBENEHO 3KCIepUMeEH-
T.IbHOE ONpoOOBAHME, pe3y/NbTaTel KOTOPOro MNpeacTabjieHpl B Tabm. 17.

Ta6nuua 17

K :nw4ecTBO 3epeH MOHALHTA B IKCNEPHMeENTaNbHbIX Mpobax

I YaacTku

I 2 3 4

O6bem mpob, ElM3

2[5 Ifo 2] s 1of 2 | s 10 2 5 10 2J5[10
L0 0 0 0 1 0 1 2 0 1 0 2 0 2 3
0 0 0 0 0 3 0 0 2 1 2 0 3 1 2
0 0 0 1 0 0 2 2 0 0 1 1 0 4 4
0 0 0 0 0 0 0 0 6 0 2 2 1 2 5
0 0 0 1 0 1 0 1 0 0 3 3 4 3 7
0 1 0 0 1 0 0 2 1 1 0 4 2 4 1
U 0 2 0 0 1 1 0 1 0 1 5 0 3 4
! 0 1 0 0 1 0 1 2 0 3 2 2 0 6
0 1 1 0 1 0 0 1 2 0 2 2 0 2 8
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Mpononmxenue Tabn,

YvacTku

T

O6sem npob, HM3

ﬂz,s ,IO

n/n

|

1%}
[=}

T

|

E

1%}
—_

4
3
6
7
8
5
7
6
0
5
4
3
5
6

7
4

0
0
0
2
0
0
0
1
0
1
0
0
0
2
0
1
0
2
0
1
0
1
0
0

o 1
3

0

0

0

1

1

O'—NO'—O'—O'—O'—'—’—OOO'—OO'—'OO'—OL»JOOD'—OO

4
1
2
0
2
4
1
2
1
2
1
2
0
2
3
0
4
1
1
3
1
2
1
1
2
5
|
1
3
2
3

u—~o—ou——o—o~—NOMO»—-NN»—-N»—-MO»—-ON»—-
'-—ON'—ON'-—OO'—-Jk'—O'—OuO'—'ur—OONOOO'—-'—-'—‘NO
OO'—'—OOO'—‘ONOO'—NN'—OO'—-NONO'—NCO'—‘O'—&
""—Ow’—ONO’—‘Ou’—‘u'—‘OON’—'—ONwO\NuNO\N'—"—'O
Noxb—woou»—-wbo&mu—r\.\mJ:-»—-J:-Now—wmwr—wmw
A'—OON'—"—-O'—'—‘O'—Ou'—O&O'—OOONO'—O'—'—‘O—O
Amu&——N—&N\l—u\a—mowu—&ww»—-uuuv—-Nu'—-

0
0
0
0
1
1
0
0
0
0
0
0
1
0
0
0
0
0
0
0
2
0
0
1
0
0
1
0
1
0
0

OOOOOOuOOO"-"‘-‘OOOOOO'—‘NOOOOOOOOO'—‘O
'—O'—‘O'—OO'—OONOO'—-'—’-‘OO*‘OO'—'—ONOO'—OO'—

0
0
0
0
2
0
0
0
0
1
0
0
0
0
0
1
0
0 5
0 1
0 2
0 4
" 3
0 5
0 6
0 1
| 4
0 4
0 2
0 3
0 5
0 6
2

Onpo6opanne npoGamu o6bemom 2, 5 u 10 om3
YHaCTKAX, XapaKTepH3YIOIMXCS PA3HOi CTeMeHbIo KO
MHHEDpANa B ppDUIBIX OTIOXEHHAX, [1po6e1 pasnoro
puAMH 110 40 WIT. COOCHO (T.e. B OMHHMX M Tex xe T
AENATIOCH YKCITO 3epeH MHHEparna, 4To M OTPaxkeHo B Taf1. 17,

Tpebyerca: pna kaxmoro YPOBHA KOHUEHTPAUMH MOJTE3HOro MHHepa:

pylolHi oBHapyKeHHe Opeona equHHYHO

NpOBOAWIOCh Ha MATH
HIEHTPALHH MOJTE3HOT(
o6beMa oTGupanucey ce
ouxax). B npo6ax onpe

onpenenuTs 06beM Npob, rapaHTy
Npo6oH ¢ BepoATHOCTBIO 99 %.
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Y 4uecKue yKazanus

~iaHHe BBITIO/IHAETCA NO [JaHHBIM ONPOOUBEHHA Of Of | YYdCTr )
MA MMHE pUTOTHYECKHY. OPEOJIVB.

LUIeHWE 334a4M Hau#HuacrcA ¢ ar:6opa 1.,
M pacnpegeneiHHe IUCK] ¥ LeIHUUL
30BaHO pL e. :raue 7 -

© 4T XCKOE ¥ )

IPKY 33KOH& 7. 1 K
WOBAHHA NpobaMH ogHOro ol Mma.

' OUeHKY MaIgMaTH4eCKOrG JandA BLiYMC  OT & Y4el [ BCeEX pe-

*1TOB ONPOBOBAHHA I KUHKE .. 7 vy YHACTKY. « JTOH UeNbio B KaX: (OM
I[e AaHHBIX, XdpaKTEPHIYWIL ~ OTpedcs HblH yYyacTOK, :OLC-<MThIBA-
JILEe YMCIIO 3€p  MOHAUMIA; JUHHBIC I (T7 *RLAM CYMMHPYIOTCA H

nBaeTcs obuiec YMC.10 3epeH (), MONyYEHHBIX NPH ONpoGOBAaHUH yuacT-

npeenseTca CyMMapHbId cObeM 1ipob Nno yyacTky:

THYECK A M .. H. UITHCHI-
C aTo¥# U *npw; MOXCT ORTE
Hi8 . K cm o oas  korpga
X Lo i 13.
" I@HHH:X

H

1

4

;-

S Cyw T LT

= 40-(2+5+10) = 680 v’

“BIYMCIACTCA CPEHAA KOHLEHTpauua (B LIT/OM>) 3epeH MOHAUMTA Ha

_e1q = Qfo80,
MaTemarHueckoe oxupaaHHe (A) uMclIa 3epeH B NpoBax onpeneseHHOro

¢ Aa (Vﬂp) HaXO[AT U3 BbIpaxeHUA
A= qVyp.
Hanpumep, npx H3yuenuu yuacTka | mnosyueHo 38 3epeH Nojie3HOro

|+ :pana. Mx koHuentpaua (B wr/am®) g = 38/680 = 0,056. Bennunna X
I . " poBam ob6bvemoM 2 nm? coctasut 0,112 wit.

Adns Mcrnonp30BaHUA TapaMeTPOB TEOPETHUECKOIrO paclpefesieHdst ITpH
CHOBAHHM O6beMa LIWIMXOBbIX Npo6 HEOOX0uMMO ybemHdTbcA B COOTBET-
M 3MIHPHYECKUX [AHHBIX TeopeTHyeckoil momenH. OHO oueHHBaetTcs
JMOILBI0 KpUTepHA X© uepe3 COMOCTABJIEHMs IMIIUPHYECKHX M TEOpe-
CKMX YacTOT pachpedelIeHHsi B KaXAOM [-OM KJlacce ClIY4aWHOH BeEIH-
1(i=0,1,2,... x,... m).

Teopernyeckyto BepoOATHOCTb NMONAJAHUA B Npoby TOrv WIK HHOIL YKCIia
H MMHepana (x) HaXOAAT ClieayoLiHM 06pasuM:

(

c
1
t

AX

x!

1 ) =e A

Hanpumep, mia nepBoro yuacTka BepOATHOCTh ''Mponycka™ o~
f* = 0) no npo6am o6vemMOM 2 um> cocTaBiiseT

0,112°

; ¢—0,112 = 0,894.
9!

N =
43



OxupaeMyo 4acTOTy BCTpeuH npob ¢ X YMCIOM 3¢peH MHHEpana 1o j
fopke B NV 3HaueHHil onpeensaioT no ¢opMyiie

/v

x

NP (x).

IMIMHpPHYECKYIO0 YACTOTY BCTPEUaeMOCTH Npod ¢ X YHMCIOM 3epeH hHKcy
pYI0T 10 BpIOOPKE; NaHHble 3aHOCAT B Tabm, 18.

Tabnuua 1g
3MIHPHIECKYH0 9aCTOTY BCTPEYaEMOCTH MPOO € X THCTIOM 3€peH

Uucno 3eped muHepana B npobe, x Yucno npob, N:

m

3HayeHMe KPUTEPHA X, MCTIONb3YEMOTO Il NPOBEPKH IHNOTE3pI O COOT-
BETCTBMM IMIMPHYECKOTO PACTIPEAENEHHsT TEOPETHYECKOMY, BBIMUCIAKT N0

dopmyse

3,2
2 g’ (Nx - Nx)
X'=L ——
0 Nx
roe m=0,1,2,... xnaccsl (3HayeHHs) BETHYMHBL X.

B Tex ciyuasx, KOrJa B OTAENbHbIX KAcCaxX YACIO HAOMOIe HHH (npo6)

MeHpllle 5, HX peKOMEH[YeTCA OOBhEAHHATb, BIYHCIAA CYMMApHYHO TEODE
THYECK Y0 BEPOSITHOCTD U YaCTOTY.

BbIUHCIIEHHOE 3HAaueHHMe BETHYMHb X CPABHMBAIOT CO 3HAUEHHEM, OTIpENE:
NsieMBIM IO Tabnuue (cM. Hpua. 6), mif 338[JaHHOTO YPOBHA 3HAUYMMOCTH
yMcna creneneit cBoGoanl K. UKcno creneHeid cBOOOABI PABHO YHCITY KJ1acco
MHHYC 2; 32 ypOBEHb 3HAYHMOCTH NMPHHHMAETCA 0,05.

Ec/TH BbIUMCIIEHHOE 3HAYeHHe Y? MeHblie TaGIHYHOro, TO CMNOTE3a v
COOTBETCTBHH paclpeaeNeH!s SMIMPHYECKHUX JaHHbIX 3aKOHY IlyaccoHa Mo
HO TIPHUHATD.

[IpuHATHE CUNIOTE3bI NO3BOJIAET HCMONL3OBATH COOTHOLIEHHE MEX/Y BC
POATHOCTBIO (PHKCALMH B NPOGE X YdCIa 3epeH MOJIE3HOTO MUHEpana H Bel
YMHON MaTemaTHyeckoro oXwuaanus (A) QA onpeneleHHs ONTHMAIBLHOT
o6bema npoobl.

Ipu 3anaHHOK BEPOATHOCTH “TIpOINycKa’™ opeosna (x = 0) MOXHO BbMI.
JTHTH COOTBETCTBYIOLIYIO €ii BEMUMHY MATEMATHYECKOTO OXKMAAHMs COOITL.
Ecnu opeon pomxeH OpiTh 3a(MKCHPOBAH C BEPOATHOCTBIO 99 % (0,99), 1
BEPOATHOCTb €IO MPOITYCKAa COCTAaBHT 1 — 0,99 =0,01.
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Otcropa:

AN A
i) =e€ — = = 0,01, a
? o!
120,01 -2
\ = = ———— =46
lge -0,4343

“{rak 06beM Npob AOMKEH BbIGHPATHCA C TAKHUM PacueToOM, YTOObI B HEro
npH JaHHOH KOHUEHTDAalMM MONIE3HOTO MHHepana NONajano B CpeQHeM He
v 2 4,6 3epeH. B 3aBUCHMOCTH OT KOHLeHTpauuu (¢) 06vem npo6 V = A/c.

Hanpumep, npu ¢ = 0,1 wr/am> 1 X = 4,6 He06X0AUMO OTGHpPaTh Npo6bI
ou MOM He MeHee 46 aM>.

3aBHCHMOCTb MeX/1Yy CTENEHbI0 KOHLEHTpauky H 06beMoM Nnpob wis 3a-
f. . )il BEpOATHOCTH OGHAPY’XEHHA Opeosia HeoBXONMMO 0TOGPasHTb rpadu-
w.. 1. Beibop nocratoudoro oGbheMa MNpoG OCyweCTBRAETCA 110 rpaduky

ye, 3 OXXHUA2eM bIH YPpOBEHDL KOHUEHTpAUXH MONIE3HOr0 MHHEpasna B OpeEoJIe.

3 TAYA 1.7

0 HKa [IOCTOBEPHOCTU ¥ NPeCTABUTETLHOCTH Pa3THUMBIX
¢ ~060B onpoGoOBaHHA C TOMOLIBI0 KPHTEPHEB BHIIKOKCOHA
h Ixena — TolKH

[ITOKBEpKOBOE MECTOpPOXKAEHHE OJIOBA pPA3BEdAHO CKBAXMHAMM KOJIOH-
Ko Jro Oypemnsa avaMerpamu 76 M 59 MM M yaapHO-BpaiaTtenbHOro 6ype-
Hu gdaMerpamu 150 1 200 Mm. Ha craguu npensapuTenbHOH pa3sBedKH Bbl-
XU., KEPHA M0 CKBAKMHAM KOJIOHKOBOTVU OYpeHHA OKa3ancs JOBOJIBHO HHM3-
hasa — 60—75 %. 310 TOCNy WO NPHUHHUHA Nlepexoaa Ha GypeHue ynapHo-
Bl LIATENBHBIX CKBaXHH. Ha cTaguu peranbHOM pasBeqkH 3a cyeT NpHMeEHe-
H  ChEMHBIX KePHONPHEMHHKOB BBIXO[ KEpHA M0 KOMOHKOBBIM CKBaXH-
{ | ynanoch MoBbicuTs 00 85 1007, [o3roMy CKBaXUHBI YAapHO-BpaLla-
€ .. HOr0 OYpEHHMs HAa 3TOH CTagWM MCNONbL3OBATUCH JIMIIbL OjiA OTOOpa Tex-
H¢ HruyeckHx npo6 InvHa uHTepBanoB ONpOBGOBAHUA MO CKBAXHHAM — 2 M,

Unst 3aBepkH pe3ynbTaToB ONpOBOBAaHMA CKBAXHH NpPOHAEHA LUTOJIbHA
M1 CKOSBKO COOCHBIX CO CKBa)KMHaMH BoccrarouMx. [lo creHkaM Boccralo-
W .- ot06paHbl 60pO3AOBLIE NPOGKI WIHHOA 2 M M ceueHHem 10x5 cM, a Tak-
e BanoOBbIe NMpoObl Maccoit 2 T, xapaKTepH3yroLUMe ABYXMETPOBbIE HHTEpBa-
b1, Pe3ynbTarsl OCHOBHBIX M KOHTPOIIbHBIX aHATH30B NpUBeaeHbI B TaGn. 19
it

- =

Tpebyerca:

1) peumTs BONMPOC O ,I0CIOBEPHOCTA pE3yNpTaTOB ONpoGOBaHHMA CKBa-
¥ Wi Ha Pa3HbIX CTAOMAX DA3Be (KW NMyTeM TMpPOBEPKH IHNOTe3pl O PaBEHCTBE
" 1HMX COHepXKaHH# ONIOBA, ONpE,IEICHHELX N0 OCHOBHBIM M KOHTPOJIbHBIM
7 Dam;
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Ipopomxenue Tabn. 19

Tabnuuya _
ConepxaHue 0N10B2 (B THICAYHBIX AONAX %) MO J3HHBIM AETaNTbHOH pa3BelKH . ! W | ripo- |Bamonme BopoanoBsie Npo6st
Jna- | N | TIpo- |RytoBrnie Bopos3nosbie npobGul meTP mfn S:lgno mpoS c3 CB 0B 03
MeTp | n/n| Gl no|npobut cKB ’ crenKa cTeHKE cTeHKA cTeHKa
cKs., cKB. | c3 cB 10B 03 | :
MM ] CTEeHKa CTEHKA CTEeHKAa CTEHKS®
7 —~ 0 ! 89 86 146 73 72 44
59 1 192 75 75 70 57 48 : 2 54 63 56 51 80 29
i 85 65 56 56 116 131 3 91 74 75 50 57 71
3 100 91 62 167 73 87 4 48 60 51 53 49 73
4 270 182 95 17 220 260 5 84 70 50 77 137 53
357 101 176 5. 8 108 6 110 145 49 89 130 135
6 49 . 52 72 6 64 7 235 180 240 200 190 185
7 95 60 66 62 43 51 8§ 170 100 113 195 106 62
8 100 77 28 1] 90 57 9 42 64 70 53 56 55
9 185 142 240 b ) 105 76 10 42 50 65 57 72 10
10 230 101 145 87 52 35 11 88 87 92 95 85 77
11 87 81 67 85 102 65 12 62 95 82 65 67 115
12 60 78 97 82 155 94 13 94 92 85 84 72 87
13 50 t” 110 Y€ 330 34 14 20 46 72 20 34 21
14 14 70 85 21 70 80 15 120 65 70 125 42 60
15 75 93 90 ” 95 75 16 100 100 75 105 180 130
16 87 94 55 115 170 100 17 120 91 56 100 114 32
17 145 110 170 95 90 100 18 125 105 140 130 60 90
18 120 105 140 130 60 90 19 57 82 42 98 77 29
19 86 65 87 AU 50 29 20 143 94 95 165 145 158
20 36 80 38 120 47 62 21 84 70 60 97 110 95
— 22 98 110 114 100 110 87
23 106 73 47 101 125 41
76 1 188 103 145 120 90 120
2 47 89 77 64 61 55
392 70 102 29 36 60
4 115 107 12 90 85 165 TaGnuua 20
5 62 66 52 100 56 44
6 50 84 52 170 55 49 CosepxanHe 0/10Ba (B THICAYHBIX AOTAX %) MO QAHHBIM
7 75 84 102 77 90 65 Tipt ABapHTENBHON PA3BEAKH
8 115 67 155 10 85 56
9 23 55 34 45 39 125 Iua. No Mpo6br | Banoseie Bopo3nosble Mpo6bt
16 46 66 56 43 65 82 5 | nm | nocxs. |npo6ur
li 62 100 105 57 92 85 cx c3 CB 0B 03
12 185 142 190 105 90 87 vt cTeHKa cTeHKA cTeHKa cTeHKa
13 115 16} 120 260 240 110 -
14 1:5 124 130 105 113 180 59 1 40 68 60 38 52 56
15 21 58 48 64 70 31 2 73 54 52 61 56 74
6 132 62 33 23 53 62 3 56 69 52 80 66 81
17 65 39 sS4 10 74 82 4 66 66 46 74 65 57
1€ 33 63 43 32 52 43 5 44 98 115 48 155 89
19 40 93 17" 48 126 29 6 18 61 131 81 51 52
YoL45 153 200 100 49 300 7 64 72 57 57 50 48
21 70 4 116 43 77 | 8 136 145 100 300 135 95
25 g7 56 87 54 53 | 9 154 72 49 82 83 26
2° 8 14¢ 52 62 80 10 35 60 137 43 48 67
24 82 66 46 7. 65 57 11 176 137 130 29 130 150
25 145 106 92 1 1'5 100 ! 47
a6




[Ipononxenue Tabn

Hua- Ne Mpo6ur | Banoseie Bopo3nossie mpobst
MeTp n/n no ckB., | mpo6eI
CKB., C3 CB 0B 103
MM cTeHKa CcTeHKa CTeHKa CTeHKa
12 176 181 220 150 240 220
13 74 86 28 67 28 195
14 30 62 36 26 66 53
15 46 112 81 185 145 82
16 68 100 76 62 67 85
17 168 76 90 95 97 95
18 36 42 27 34 110 45
76 1 89 87 72 56 115 105
2 104 102 67 65 70 95
3 49 §S 51 49 52 34
4 121 105 70 95 140 117
5 57 84 115 80 87 95
6 83 90 39 34 245 98
7 64 90 95 130 120 165
8 76 99 245 70 95 64
9 31 94 180 95 102 97
10 140 121 90 117 128 100
11 100 105 110 165 110 91
12 37 71 85 95 67 90
13 14 62 50 29 110 90
14 28 84 61 158 38 75
15 85 84 90 160 300 101
16 34 93 155 48 126 29
17 28 63 43 52 52 43
18 55 89 54 107 74 82
19 39 66 55 43 65 82
20 53 100 105 57 92 85
21 157 142 190 105 90 87
22 42 84 52 170 55 49
150 1 75 75 75 70 57 48
2 122 106 92 105 115 100
3 100 65 56 56 131 116
4 76 69 52 80 66 81
5 110 72 49 82 83 26
6 56 52 52 73 36 64
7 56 60 137 43 48 67
8 81 101 126 53 28 105
9 185 137 130 29 130 150
10 265 182 185 170 225 220
11 70 112 210 180 27 91
12 136 142 140 150 107 180
13 85 100 72 67 87 150
14 74 100 57 92 85 105
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[poronxeHue Tatn, 20

o
we - N° [po- Banmossie Bopoinossie npobst
Mt 0 nj/n 6b1 no mpo6bst
ck cien. c3 CB 10B 203
M CTEeHKa CTeHKa CTeHkK3 CTEeHKa
15 64 66 50 90 27 42
16 42 82 90 136 29 70
17 74 55 38 29 115 32
18 47 70 60 Sz 50 65
19 105 87 72 56 105 1s
20 85 92 87 95 LS b
21 108 102 67 70 75 °5
22 94 94 115 55 100 170
23 92 110 114 87 116G 190
24 140 107 85 9N 128 16Z
J 1 175 106 92 105 100 115
2 151 143 49 135 130 ]9
3 180 181 220 200 240 150
4 146 142 190 87 90 105
5 S0 84 52 49 55 170
6 S3 66 52 44 56 100
7 70 66 46 74 65 57
8 72 70 50 77 137 53
9 144 86 28 195 28 67
10 74 160 105 85 92 57
11 70 84 102 77 90 65
12 130 105 70 95 140 117
13 140 107 128 165 85 90
14 94 91 62 87 73 167
15 74 89 54 82 74 107
16 97 62 83 62 53 23
17 21 46 72 20 34 21
18 88 65 70 60 42 125
19 53 52 50 90 110 29

2) OLEHUTb TNPEACTABHTENILHOCTL PAIJIHUHBIX CNOCODOB OrNpoBOBaHUA
I.; €M CpaBHEHHA BbIGOPOUHBIX OUEHOK AHCIIEPCHH CONEPKaHHH ONIOBa,
3afaHue BBHINONHsAETCA AByMsA OpHragamu cryaeHToB. [lepBas Gpurapa,
CC. oAwAsA M3 JEBATH YEIOBEK, aHATIM3HPYET PE3ysIbTaThl KOHTPOIA ONpobo-
Bi H.{A CKBaXWH NpeaBapUIe/IbHOH pa3BefKH, a BTOpasA, COCTOAIAA U3 CEMM
¥ 1 BEK, — CKBaXHH IETAIbHON pa3BeKH.
OmuH cTyAeHT B KaxIo# OpHrane cOTOCTaBIAET fAaHHble NO BAIVBOMY
4 V:0pPO3J0BOMY ONpPOBGOBAaHHI0 BOCCTAKOLIMX, @ OCTA/IbHbIE AHAJIM3HUPYIOT pe-
1. bTaTbl ONPOGOBAHHA CKBAXHH (OTREIBHO N0 KaXAOMY OHAMETDPY), HC-
T (p3ysA B KayecTBe KOHTPOJIbHBIX JIMOO BalloBble, THHO BGOpPO3A0BLIC NIPOODI.
Kaxpnpi#t cTyqeHT NpoBepseT THNOTE3bl O PABEHCTRE CPEIHHUX H PaL¢HCTBE
I6PCHA COAEPXAHHA OJIOBA NO ABYM CPaBHHBAEMbIM. COBOKYIHOCTAM
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npo6. OBUMA BbIBOA O AOCTOBEDHOCTH M NPEACTABHTENbHOCTH pe3ynbTaTe,

B¢ Hee KpPHTHYECKOE 3HaYeHHe W HaxopasT no dopmyne
0npuGoOBaHHA GOPMYIUPYETCA COBMECTHO BLEMH WieHaMH GpHraipl.

t My, - W,
Meroouvzcxue vicaze s o
3 JaHHOM ciiyuae YpOBeHb 3HAYHMOCTH @ YMEHbLUAETCA B [BA paza B CBsi-
[ockortbky GCHC  blE M KOHTPUNBbHbBIE npoGbl CYIIECTBEHHO pA3NHY, 1 "€M. YTO TaB/ULb! COUTaBleHb! B @IbTePHATMBHOM rUNOTE3pl H | )?; *
iUTCA MO OBBUMY H M i@, MOXHO NPEMONOXHTb, YTO CT4TUCTHYECKHE Pacs T X, <X,.BTO JEMA Xa 79 YCIOBHI 31aMM HAC HHTEDECYeT alnTzp-
ME., .[€HHA OUCHEHIbIX IO HMM COMEPXAHHH O/IOBA TaKxe GYAYT 3aMeTHQ sa H,: X,#Xx,,x; <X; winX; > X,, HaM B&XHO YBEANTLCA B OTCYTCTBHH
1. M4ATECH. If”_-OMV [ MPOBEPKH rHNOTE3 O PABEHCTRE CPEiHHX M PaBeH-| - :MATHUECKOry pac “kAcHAa :1wburo smaxa. [lpu W, < Wunu W< W,
\€ THCHIEPCHH [18J17CO0DPAHO BOCIIONb30BUTLCA HENAPAMETPHUECKUMH K PHe +T€33 O PABEHACTBE CPEAHMX 3HAYEHHA OTBCPraeTcs U PACXOXIEHHE MEX Ly
i.PHA M, HanpuMmep. JHT:f deM Bunkokcona u Cumxena  ThiokH, BHbIM M KOHTPO/IbHLIM CNOCODOM ONpPOGOBAHHA CYUTAETCHA CHCTEMATH-
2o Ima g w401 Ma BIUIKOKOOH 3HaYCHHA CONEPXKAHHMA ONOBa LNES
My yM cpaBl 0" M .AH b5 OBBIMEAIT B OLHY COBOKYM- 1.3. kcan ny wii r, Gonblue *T. TO KPHUTHYECKHME 3HAYEHHs KPHTEPHUSA
LI W paiAMPYIOT (Tabm. 1), DIf yapOlIeHHs onepaudy panKHPOBAHHML  ° _ OKCOH4 OMPE ey 1) © z[AYOL MM NPHGIHXEHHBIM hOpMy 1aM:

AHHwl: LTIpOE IM# 1N Ka¥;10. BhIDOpKe Le1ecoobpa3Ho sanucaTh B BUAC
- - I0BOW JHarpaMmbl “cTehens ¢ mucTeaMHu” (cM. 3amavy 1.1). Kpurepui

~ 05[n,(n, +ny + 1) - 1] -Zl_alz\/—l——nlnn(nl+n2+l’);

Bwikokcona W m e IAcT . H0H CyMMY paHrOB WIPHOB MeEHbLUEH Ne 12
:Ghemy BbIGOPIH I ) kT IHEHHOM PaHXUPOBAHHOM DALY : 2 ;
p po pAlLy oot v l) - W,
m
W= g K. (n, < ny), © 4 gy, T 3HAW  * GYFKUMH HODMANBHOTO DACTIpEiE/IeHHs ¢ napamert-

i=1 0,1 (em. nipwn. 3) s BepositHocTH 1 — a/2. TlpH HannumK B oGbeau-

1O BBIOOPKC COBHALAKIUMX 3HAUCHUH MM [aeTCs OQWHAKOBBIA paHr,

¢ My W ny — 0GbEMbI (PABHHBAEMYIX BbIGODOK. ixH CpeHeMYy apH(pMETHYECKOMY M3 BCeX pPAaHIOB, TpPUXOAALIAXCA Ha

Y10 TpyTNy NOBTOPAMIUMXCA IHAYEHHH, a Hopmyna misA pacuera W, npu-
'T CIledy JOUMH BHJ:

Ta6Gnuua 21
Bbiuuc neHue KpuTepHes Bumcokcona w Cumpxena — Toioku \/ 1
_- B o205 [n(nytn, tl) -] - 2 a2 7 M (gt 1) X
N¢ ConepxaHne Boibopka PaHr no kpure- PaHr 1o KpHUTepHIo - .
n/n ONOBa B TLiICHY- puio Buwkokcons | Cumkens — Toioxn , 1 k 3
HBIX 10MAX, ' / o . Z (t/ - tf .
. (ny+n,+1i(ny+ny)y(ny+ny - 1) j=1
1 2 3 4 5
T 36 4 ! 1 "k — KOJIHYEeCTBO I'pyMIl M3 NOBTOPAIUAXCA 3HAYEHHH. NPHHALIEXNALHX
i 49 5 25 3 . "bIM BpIGUpKaM; f, — KOJIMYECIBO COBMAJAIOLIMX 3HAUEHHH B rpymnmne ¢
3 49 A 2,5 5 sepoMm j (j = 1,7.3, ... k). [ pynnsl, cocToflMe H3 NUBTOPAIOUMXCA
4 51 A 4 7 IEHHH TOJBKO BBIDOPKH A WM b. NpH pacuyeTe MNOJIPABKH HE YUMThbIBA-
. 2.1. E¢IM runot1cia o paBeHCTBE CPedHHMX 3HAYEHHH NO CPaBHHUBAEMBIM
30 1.82 A 3'9 4 'OpKaM He OoTBepraeTrcs, TO NpH pacueTe kpuTepusa Cumxena - TrrokH
— 1 =13 J— : 5o p o - . PR .
Ab3YUTCA OOBLELMHCHHBIA § AHXHPOBAHHDLA PAL, NOCTPOEHHBIA paHee WA
V=40 270 B 40 2 ’ g PAIDEHP ! P P panie

jera KpHTep: Buikokxcona (cm. tabn. 21, rpada 4). [o Hemy cTpouTtcs
* 4 paHXHp BaLHbIA pAy (¢m. 1adn. 21, rpaca 5), B koTopom panr R’ = 1
A[UCHIBYETCA HaUMEHbLIEMY 3Hadelio, paHr R’ = 2 - HauBoibemy (T.e.
oieMy paHr R = N = n, + n,), pair R’ = 3 NpUNHUCBIBAETCA 3HAYEHHIO
oM R = 2, piir R' = 4 — 3natenmo ¢ pamroM R = V. 1 n1.4. Lenn

" H¢MeTHN. TO MEJHaHHOA!Y 3HAUEHWI0 OOBeIMHEHHOr0 pAAa paHr HE

50 1C  IMBAETCH. 51

1.2. Ecnu n, u n, MeHbLie 25, TO KPHTHYECKHE 3HAYEHUS KpHUTepus Bu-
KOKCOHA /il yPOBHA 3HAUMMOCTH af2 ONpefensioT ¢ NOMOLUBIO CMEUHATbHBIX
Ta6auL (M. NpwI. 6). B HUX NpHBEAEHbI HMXHHE K PHTHUECKHE 3HaYeH!s W] L
M Y[BOEHHBIE MATEMATHUeCKHE OXMIAAHMA CTATHCTHKH BuixokcoHa 2 My,



B clyvae paBeHcTBa OMCNEPCHH CPaBHHBEEMbIX COBOKYNHOCTEH CYMi
HOBbBIX paHroB R;., OTHOCHAIUMXCA K MeHblUeH Nno obvemy Bribopke, Oyn
obrnapath CBOWCTBAMH pacCMOTDEHHOW BbIlIE CTATHCTHKH BuikoxcoHa |
ITosToMy panbHeRlLMe onepauHH 10 NPOBEPKE TMNOTE3b O PABEHCTBE /IUCIIC; |,

my
CHI CBOIATCA K PacyeTy CTaTUCTHKH W' = z R;. N0 HOBOMY paHKUpPOBak
I1=1
HOMY DANY H HaXOXEHHIO KDHTHYECKHX 3HAYEHMH Wl' H WZ' 1o gopmyIiam,
NpHBEAEHHbIM B 1. 1.2 win 1.3.

2.2. Kputepn#t Cumxena — ThroKH NOCTPOEH HCXOAA M3 MpPEANONONEHHy
O paBEHCTBE LEHTPOB paclipefle/ieHHHA CpaBHMBaeMblx coBoKynHocTedt. [lo.
3TOMY TIpH HATHYMH CHCTEMATHUECKOrO PacXOXACHMA Mex(ly pe3yJsibTaTaM |
OCHOBHOTO W KOHTpPOJIFHOrO ONpoGOBAHMA HCXOAHBIE JAHHbIE NO KaXOO |
BbIBOpKE HEOOXOIHMO LEHTPHPOBATh OTHOCHTE/IBHO HX MEHaH, T.€. B UCXC; -
HOM O6GbeaNHeHHOM pANY (cM. Tabi. 21, rpada 2) Heo6XOAMMO paHXKHPOBal ,
HE 3HAUEHHH COLEPXKAHMA (X;), 2 X OTKIIOHEHHs OT MeanaH (Me — xi). M.
[IMaHHbIE 3HAYEHHA MO KaIOH BbIOOPKE MOXHO JIETKO ONMpPEOeTHTh NO HC
710BOH oHarpamMMe ''cTeGenb ¢ WHCTbAMHU ™,

3AJAYA 1.8

Hcnomp3oBatHe HHTEPBAMBHBIX ONEHOK ITIOMAOHBIX
K03¢upHIHERTOB PYIOHOCHOCTH NpPH IUIaHHP OBaHHH
TEe0JIOropa3BefoYHbIX paboT

B npenenax GOKCHTOHOCHOTO pailoHa, NPUYPOYEHHOTO K ONpENETEHHON
YaCcTH reOCHHK/THHAIBHOTO Nporuba, NOMCKOBO-OLEHOYHBIMH paboTaMu ObUIC
BBIAB/IEHO 26 NepCcneKTHBHBIX Iowanged. Ha wecTH U3 HHX NpoBencHa npef:
BApHTENbHAA pa3Belka. BbIABIEHO [ABa MECTOPOXIEHHA H LUECTh PYOOITPOAB
JIEHHH. YCTAHOBIEHO, YTO GOKCHTOHOCHBIH T1aCT 3a71€Ta€T Ha 3aKaPCTOBAHHOF
NOBEPXHOCTH PH(GOTreHHbIX H3IBECTHAKOB M MEPEKDPbIT OHTYMHUHO3HBIMH H3
BECTHAKAMH M MeprejaMH MouwHocToI0 25 —30 M. [InacreoGpasHeie 3anexi
DOKCHTOB TpHYypOYEHbl K KAapCTOBBIM TMOJIOCTAM, HEBEIHKH IO TUIOLIAIH-
MUMENT CJI0XHYI0 GopMy B NnaHe. B KOHTYypax 3anexel 0TMEUalTCA BLICTY b
M KCEHOJIHTh! BMELIAKLLMX U3BECTHAKOB, @ TAK)KE YYaCTKH HEKOHANUMOHHbL!
no KavecTBy BokcuTonogobupix nopod. Hapamy ¢ npoMsiusienHsimMu 3anexa !
MH B Mpegesnax BOKCHTOHOCHOIO TUTacTa MMEKTCA MHOTOUHCIIEHHDIE MEJTK}
CKOIUIEHHS] DOKCHTOB, NPHYPOUYEHHBIE K KAPCTOBbIM KapMaHaM, BOPOHKan
H TpELIHHAM.

Jobbry GOKCHTOB B JaHHOM PaHOHE MNPEANOJaraeTcs BECTH OTKPLITbIM
cnoco6oM. [Mo3ToMy OCHOBHBIM TNMOKasaTesleM, OMpeneiAllLMM HbdHeKTHB-
HOCTb OTpPAabOTKH, ABIAETCA IUIOWAZHOH KO3D(PHUHEHT pYOOHOCHOCTH, T.€.
OTHOILUEHME IUIOLIANH GOKCHTOBBIX 3aexed KO BCEH ruiouiagu BOKCHTOHOC-
HOTO IU1aCTa B KOHTYpE NpOeKTHOro kapbepa. Ilo paznmuuHbiM yuacTKaMm
pas’BeaHHbIX MECTOPOXKAEHHH iUTOATHOH KO3IDPHLUHEHT PYAOHOCHOCTH KO-
52

qebuetest ot 0,5 1o 0,9. Ha pyonposaBieHHsiX, NONTyUMBLIMX OTPHUATENIbHYIO
5K IOMHYECKYH0 OUEHKY, OH COCTaBJIACT 0.1-04.

Tpebyerca: ]

1) N0 yyacTkaMm Hepa3BelaHHbIX NeEPCeKTHBHBIX IUIOLAACH PacuMTaTh

~BaTbHBIE OLEHKH TUIOUIAOHBIX KOID(PHUHEHTOB PYAOHOCHOCTH HCIOMD-
_ pe3yJIbTaThl NOHCKOBO-OLEHOUHBIX paGor (rabu. 22);

T

Tab6rnyua22

1 *1bTaThl MOHCKOBO-OUEHOYHbIX paﬁOT

: pcrex THBHO#M N® yyacTKs KommecTBo CKBAKHH
HAaH
’ obmee, 1 BCKpBBUMX Goxcu-
TbI, N
P

1 15 4

2 22 10

3 13 8

4 15 4

1 12 3

2 28 8

3 19 16

4 22 S

5 31 6

) 1 19 4

2 25 12

3 21 S

4 20 3

1 34 11

2 22 4

15 6

’ 1 T -
2 %1

3 19 8

4 15 14

1 18 4

2 24 B
| 19
2 33

3 30 22

4 17 4

5 11 K
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N nepcnexkTHMBHOM

Mpogonserue Taén. 3;

—_ _—
{ Konuuecrno ckpakun

Tpogonxerune Tabn, 22

N® yyactka
nrnomaam
ofiugee, 1 BCKPBIBIUHX GOKCH-
—_—
21 I 23 6
M 21 8
3 17 4
9 I 20 -
2 25 3
3 30 8
4 15 3
s le 2
10 ! i3 4
! L2 6
3 18 4
4 19 2
11 i 1 7
7 2 10
3 16 2
12 1
) ié ;
3 17 \;
4 28 4
13 1 15 13
2 21 g
3 20 5
4 31 7
14 1 ! £
2 ) 2
3 21 3
4 23 3
5 3! 8
e e
15 1 20 3
- . 4
2 1 2
4
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PCMEeKTHBHON N° ygactka Kommectso ckpaxuH
18aH -
‘obimee, n BCKPbmBOMXx GOKCH-
H 1, H
A P _

1 15 11
2 L 4
3 2, %
4 27 5
1 19 7
2 17 2
3 19 4

) 1 23 2
2 30 4
3 31 8
4 15 3
1 18 14
2 31 6
3 15 7
4 16 2

i 1 18 3
2 14 4
3 31 3
4 35 20

2) pasfienlMTh YYaCTKH Ha NepCreKTHBHbIE M HeNepcreKTHBHbIE. Boipe-
(1o YYACTKH [UIs1 MEPBOOYEPEHON MOCT4HOBKH MpeBaPHTEIbHOR pasBenKH.

TO0UYeCKUe YKA3aHUR

1.1. [Ipn npoBegeHMH NOUCKOBO-OUEHOYHbIX PabuT Ha NEPCIEK TMBHbIX
JIAAAX CKBaXHHbI OYpWIHCb NO pEAKOH, HO [IOBOJIBHO PABHOMEPHOM
TH. [loatomy miowapHsie KO3 PHUUHEHTB! PY;IOHOCHOCTH (Kp) no OTieNb-
M YUYaCcTKaM MOXHO OLEHMTh M0 OTHOLUEHHIO UHCAA CKBAXKMH, BCK PhIBLUMX
JKCHTbI (np), K HX 061iemMy KonuyecTBy (1): Kp = np,’n.

1.2. KonnyecTBO CKBaXMH 1O KAXIOMY Y4aCTKY pa3fIMyHO, HO Blelda
senuko. [lostoMy monyuyeHHble TOUEYHBIE OUEHKH KO3 ¢HUUHEHTOB pyJ0-
SHOCTH MOTYT CYLIECTBEHHO OTIHUYAaTLCA OT HUTHHHbIX 3HAYEHHH, H HX HCIIb-
. MCTONIb30BaTh B KAaUeCTBE HAMEXKHOIO KPHTEpHs [JIA OMNpeaecsieHns Iep-

NEKTHBHOCTH KaXIOro yyactka. s 31010 HeuoGXOAHMO pacCuHTaTbh HHIEp-
55



BallbHbi¢ OIEHKH, YYHUTLIBAWOLIME BEJHUAHY BO3MOXHbBIX OUMGOK. Pacnpene
JIeHUA BLISOPOYHBIX OLEHOK KO3(@PHUHUEHTOB DPYAOHOCHOCTH COOTBETCTB)
0T OMHOMUWIBHOMY 33aKOHY, MU3TOMY /I PacyeTa IpaHHIL AOBEPHTEbHBL
HHTEPBA DE MOKAC BUCIONL30BaThCA HOpMyIIOH

.2

K *)>= I (K + “1-aj2 . 7 l\”p(l—z{d+
P VLA- a2 ; 2n 1-a/2 n
v in :J
e ., cHayeHde GYHKUMM HOPMATBHOTO pacnpefenieHusa (oM,

npit. 3)  1s .4,2aHHOH LOBEPHTENEHON BepOATHOCTH P = 1 —qaf2.

1.2, I, D1 “iUICHMH MEPCNEKTHUB YYaCTKOB HEXENATelbHbl OLMOKH |
u Il popa, ' y3TOM, IIpH pacueTe HHTEPBATLHBIX OUEHOK HE CTIEAYET 3a0aBaTh-
Cfi CIHUIKOM BBICOKOH NOBEPHTENILHOH BEPOATHOCTRIO.

2. K He:lepCneKTHBHBIM MOXHO OTHECTH YUYaCTKH, 1 KOTOPbIX BEPXHAA
rpaHHLd HHTEPBAIBHON OUCHKH KO3(h(HUHMEHTa PYyIOHOCHOCTH MeHble 0,5,

PexoMeHpOBaTh yuyacTOK [UIA MEPBOOYEPEHHOrO NPOBEAESHMA NpeBapH-
TEelBHOW pa3BelKH crledyeT B TOM cliyyae, KOI/1a HHAHSAA I'PAHHLIA MHTepBallb-
Ho# oueHku npeBbiaet 0,5,

Ecnu BepxHAA rpaHuua OOBEPUTE/ILHOTO MHTepBana Gobile 0,5, a HUX-
Haa — MeHbiie 0,5, yyacToOK MOXHO CUMTaTh NEpCleK THBHBIM, HO He NepBO-
OuepenHpIM YIS NPOBEICHUA NpeaBapHTeNbHOR pasBenkH. [Ipu Kp > 0,5,
HO Ma.10M OBLUEM KOHYECTBE CKBAXHH, HAa YUaCTKaX MOXHO pEKOMEHIOBATh
NIpOJOIIKeEiMe NOHCKOBO-O1EHO4HBIX PaGoT.

3AJAYA 1.9

CTaTHCTHYECKHIt aHANIH3 YTIIOBLIX BEJTHYMH IPH H3Y4EeHHH
TEKTOHWIECKOH CTPYKTYpPHl pyA0IpOsSBIEHHHA

B 0QHOM H3 MEPCUEKTHBHBIX Ha OJI0BO PalOHOB NpH BCKPBITHA KaHaBa-
MM IeoXMMHMUECKHX aHOMATHI BBIABIEHO TPH Y4acTKa OSIOBSAHHOH MHMHEpa-
nu3anuu. OpyaeHeHHe NpelcTaBAeHO MATOMOLUIHBIMH XHIIAMH H NPOXHIIKA-
MH KBapla ¢ KaCCHTEpHTOM. B HEKOTOpHIX KaHABaX OTMEYEHbI TAKXKe He CO-
[epkallHe KacCHTEPHT KBapU-pioOpHTOBbIE XWIbl. Bo BMelaowmx nopo-
Oax -- Me3030HCKHMX NMeCcYaHMKaX M WIeBPOJIUTaX — 3apHUKCHPOBAHBI MHOIO-
YyMCJIeHHbIE HEMHHEPAITH30BaHHbIE TPELLMHBIL.

J1s pacumMbpOBKH TEKTOHHYECKOW CTPYKTYpbl paHOHAa W yTOYHEHHHA
HarpaBfieHUA [ATbHEHUIMX T€0I0ropasBeNo HbIX pabor HeoBGXOmMMO Ipo-
BECTH CTATHCTMYECKMI aHAIU3 3aMEpOB JJIEMEHTOB 3aleraHusa BMELIAOIMX
NOPOLL, TPELIMH H KWIbHBIX 0Gpa30BaHHil, NPHBENEHHBIX B Ta0/. 23.

Iinisi aToro TpeBGyercs BBIMOMHHTL CAETYIOUHe pacueTbl W MOCTPOCHMA.
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amepbl 3JIeMeHTOB 3aJIeraHHA CJIOHCTOCTH, XHA H

ge!

¥

Ca 2 e

Ity toa.

MHHEPATTH30BAHHBIX TPEILHH

A3yMyTHI nanenud, Y;

CITOMCTOCTH | KBApLeBbIX | ¢ KaC- | KBApIeBbIX XWI | HEMHHEPAITHIOBAR-
CHTEPHTOM ¢ ¢moopHTOM HbIX TpemHH
Ywcrox ]

4 190 40 210
70 192 44 280
122 176 114 86
120 230 220 164
154 308 80 268
138 290 80 88
350 198 308 152
50 154 12 282
50 357 48 212
68 338 112 292
86 170 62 256
88 174 54 186
240 88 70 280
354 150 40 282
14 90 50 200
22 336 14 120
304 292 230 150
44 180 268 238
70 110 354 180
78 296 360 170
174 262 74 258
164 204 92 22
346 310 100 314
24 250 120 118
42 142 100 172
220 48 172 200
290 166 186 160
18 214 142 190
40 280 174 220
110 274 82 194
130 194 58 300
314 222 310 188
352 258 330 112
7 22 230 252
42 314 302 216
98 186 2 202
286 114 0 310
44 108 28 188
74 354 50 100
100 308 68 72
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[Tpononxenye 1abn,

A3HMYTbI NageHHusd, Vx‘

58

N° n/n CITOMCTOCTH | KBAPLEBBIX XHJI ¢ KAC- | KBAPOEBbIX XKW | HEeMMHEPaITH30BAR
CHTEPHTOM ¢ GAOpHTOM HbIX IPeLIHH
Yuacrox 2
1 100 120 92 110
2 100 114 240 320
« 3 42 102 162 160
4 74 82 292 208
5 70 82 8n 158
6 82 74 110 350
-7 64 308 114 182
8 2 158 122 292
9 30 162 . 138 184
10 52 130 48 190
11 52 68 160 290
12 66 180 260 132
13 90 202 140 278
14 136 128 130 180
15 192 102 120 320
16 200 90 356 354
17 240 96 300 188
18 260 72 280 194
19 274 60 106 232
20 122 56 204 210
21 158 142 104 208
22 252 134 106 188
23 82 150 176 212
24 314 112 82 210
25 40 118 110 210
26 44 142 186 290
27 66 354 114 192
28 70 230 42 142
29 80 178 70 110
30 64 160 92 110
31 98 160 140 292
32 -0 112 316 206
33 8 100 70 356
34 120 108 232 168
35 220 90 198 70
36 244 88 84 170
37 240 60 104 180
38 284 50 40 i88
39 336 4 284 362
40 140 24 122 292
Yuacrox 3

1 316 308 158 100
2 352 202 182 12Q

CJIOMCTOCTH

28!
iU
30

186
t Rl

144

T4
¢

320
244
118
362
262
286
18
330
310
264
114
40
302
312
244
44
229
100
300
248
90
266
92
12

254

250
284
8

K_ jier. Ix
.

212
210
110
356
70
82
Rl
1'%
00
160
134
3.0
194
198
242
180
362
198
9u

A3HMYTb

KaXJJOH COBOKYITHOCTH 3aMepUB:
) MOCTPOKTL MUarpaMmy po3bl HAGTOAEHHHA;
0} paccy¥TaTL KPYTOBOE CpE[HEt HAIpaBJIeHHe U KPYTOBYIO UMCIEPCH..
') MPUBEPUTH THIVIc 1y O PABHOMEDHOM pacnpenereHdy YiTOBOH Be. i-

[Tpoaorxken.
WeHHS, V;
o HITDRTR 3 H
' H

IhY
oy
] | )
. ]

qQ . 1
147 4)
T RN
. 10
1 210
I 52
1 130
48
) 190
1,4 64
74 160
180 -
128 110
72 192
56 102
112 120
160 320
112 220
108 90
320 198
142 70
270 200
i@ 90
21 356
35. 354
92 244
1.e 58
354 54
210 :70

NMPpOBEPHUTH THIIOTE3Y O COCIB. (CTBHH DACNDPEACHEHUA yrnoBoﬁ BEC/IH-

3akoHy Muaeca.
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2. o kaxgoMy yuyacTKy HpOBEPHTb THIIOTE3Y O PaBEHCTBE KPYTOBBIX CpE
HHUX HallpaBJieHUM:

a) pYIHBIX XHII A CJIOUCTOCTH;

§) pyImHbIX H KBapL-(pTI00PHTOBBLX XHIT;

B) PYOHBIX XM  HEMHHE DAUTH3OBAHHDIX TPELIHH;

r) KBapu-(pJTIOPHTOBBIX XHI H CJIOHCTOCTH;

) KBapu-¢riloOPHTOBBIX XXWI H HEMHHEPATH30BaHHbIX TPELLHH;

€) CJIOHCTOCTH M HEMHHEPATTH30BAaHHbIX TPELUMH,
3. [To paioHy B LielIOM NPOBEPHTDb THIIOTE3bI O PABEHCTBE KPYTOBbIX CPEIHHYX
HalpaB/IeHWil a3WMYTOB TNaJeHHs AaHATOTHUHBIX OOpa3OBAHMH HA pasHbIx
y4acrkax,

[lo pe3ynbraraM CTaTHCTHYECKOrO aHa/lM3a HEOOXOOMMO CHENAaTh Bk
BO{ O.

a) XapakTepe CKIafyaToOCTH B paiiOHE M Ha y4yaCTKax pyMONpOABIEHHH;

6) npennonaraeMod OpPHEHTHPOBKE PYJOKOHTDOIMPYIOUIMX CTPYKTYp;

B) COOTHOILIEHHH OCEH CKITAIOK, W Pa3IMYHOTO COCTaBa H HEMHHE PR
30BaHHbIX TPELUHH;

) CTagMHHOCTH THOPOTEPMAIbHOM AEATEIbHOCTH;

1) OT/IHUMTENBHBIX OCOGEHHOCTAX TEKTOHWYECKOH CTPYKTYpPbl KaxAOTo
pPYOOTNpPOABIIEHHA K paioHa B IETIOM,

1A BLIMOMHEHHMA 3ajaHMA CTyHeHTbl O6bEOHHAITCA B TpH GpHranpl no
4 yen. IlepBbril MyHKT 3agaHHA BLIMOTHACICA KaXIbIM CTY[IEHTOM HHIMBH-
OYA1bHO N0 O[IHOHK H3 COBOKYIHOCTEH 3aMepoB. BTOpOH NYHKT BLINONHAETCA
COBMECTHO CTYy[I€HTAMH OJHOH GpHraapl,H3yuaroillel OMH K3 yyacTKoB. I
BbLOIOJIHEHUA TPETbETO MyHKTa M (pOPMYITHPOBKH BbIBOJOB HCTONb3YIOTCA
Pe3ynbTaThl PaCYETOB, IPOBENEHHBIX CTYJEHTAMH BCex Tpex Gpuras.

Meroduueckue yxasanus

1.1, Iina nocTpoeHHA po3bl-mHarpamMmbl HabiTioeHHil 3aMepbl YrIIOBOH
BEJIHUMHBI TPYNIHPYWTCA B KITACC-MHTEPBAbl. YYHTBIBAA, YTO KOJIMYECTBO
3aMCPOB O KLKOMY YYaCTKY HEBEHKO, WHPHHY HHTepBaNa I'pYTIHpOBa-
HiA uenecoobpaano npuuAts paBHod 10°. Tlo kaxaomy KJ1acC-HHTepBaTy

n.
J
NOJCYMTBIBAIOT YACTOTHI ("1') H 4YaCTOCTH (~n— 100 %) u 3anocaT B 1a6n. 24.

Ha posze-muarpamme HaGmiopenuit xaxnpiit Knacc-HHTepBajl H306paxkaeTcs
B BHC CEKTOPA C PafdyCcoM, PaBHLIM COOTBETCTBYNMEH €MY YACTOTHI, Mpa
60:1b1IOM paabpoce 3HaueHHH YTNOBOI BEJIMUMHBI, KOrJa B KaxIbIA Kiacc
MHICPBAN NONAjfaeT He Gosee ABYX-TPEX 3aMepOB, LIHPHHY KITaCC-HHTe pBaa
TIpH NOCTPOEHHH THAr pAMMbI UeNIeCO0BPAIHO YBEMHUMTb a0 20°.

”
1.2. BoiGopouHoe kpyrosoe cpennee HalrpaBrieHHe 7 OTpedeNnsoT ¢ Nno-
MOLUBI0 CHCTEMBI YpaBHEHUH

C = ITcosm; S= ITsinm,

60

Ta6.,. « 24
JIeHHe 92cToC |

B-
K -HHTEN-
L

Yactoia, 1, A
Doy 7 JacTocTs, . * 100
o —— J— — _—
J
~0
360
Ta6nuuya 28
B :MeHHe BhIBOPONHOrO KPYrOBOIO CPEAHErO HANPAB IeHRA
. n, cos 8. n, cos 8. sin 8. n_sin 0,
s ] J ] J J ] ]
i
, k — 1 kK
[ . o S=— Z n.sind.;
Z n.cos 0] ; w2 IE

- cepenMHa MHTEpBANa IPYINHpPIBAH ),
' IIns BBITIONIHEHHA PAcYeTOB YOOBHO BOCTONb30BatbeA 1abn. 25,
1.3. BbIGopouHYI0 KPYTOBYIO AMCIEPCHIO HANPABIIEHHHA }/ paccuMThIBAIOT

" “opMyne v
=1-R

1.4. UroGbl y6emHTbCA B PEdibHOCTH YCTUHOBIIEHHBIX 3aKOHOMEPHOCTEH
MEHTHPOBKC H3yyaeMbIX 6pa3uBaHMi, HeoBGX0MMMO TIpOBEPHTD [HIOTE3Y

. aBHOMEDHOM paclpefielleHHH WX a3KMYTOB TageHud. Jina 3Toro MuxHO
. OnB30BaTBCA KpHTEpHen paBHOMepHocTH Peres (cm. mpwi. 8). Ecu
[ JUMTAHHOE 3HaYEHWe BeJIMUMHBI K 1 JEBbIIACT K PHTHYECKOE 3HAYEHHE KPH-
“a Penes (R—O) 1A 18t o uObeMa BEIDODKHM 1 M MIPUHATOrD YPOBHS
HMOCTH @, TO ruloie3a 0 )aBHOMEPHOM pacrpefie/ieHHH YTJIIOBOH BENTH'YM-
oTBepraerca. B stom 10 ¢ ajoT 3pIBOJ, O HATHYMHK B OPHEHTHPOBKE
aeMbIX Te0l:0rk. JKH ' = .. . @ TO WIH} KONbKHX Np2o0.  il0-

1



TaGinmua :
ITnosepka runc-esnl o cr0" . TBHit BBIGC W v mauppix
_cnpe/leneHdo M
N Ty T T Tt e
- EL o - .
. . . | S c- [ I _pzth !
. | we ) 001 T PBu- {1 3L~ yeckas |
. ‘ . MHen- LW Kot 9 omora, (-nd 2
. | Hb M rF 1. [_‘)oﬁ'r» ot - --—l~
! O [ N 41 AOCTI:, '
\ [ puin . . 13 l_.P; | | '
N ! ‘ |
———— e
: ., -
r i
(v 1y -1 (m HE i 16U -izy
. -
SAa+lY S N A T £n
s r .
(##e li) 4 (m+10)- 4 170 1t
im-2 1 —(n+20)

ILHX WAl paBleHHUH !
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i o e 0. .p “TB CPEI MX YIIIOBBIX Hampasre-
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OueHKy fnapameTpa KOHUEHTPAUHH K HaXOJAT MO PACCUUTAHHOR paHee
unHe R ¢ OMOLbI0 CIeUHaiibHbIX TabmuL (cM. Npwi. 10).

[l Tabnuuam pacnpeneneHua Museca (cM. Npuil. 9) 1A COOTBETCTBYI0-
y kK HAXOIAT TEOPETHYECKHE BEPOATHOCTH NOTAAaHHA CSIyYaHHOH YrIOBOH
MHb! B KaXIblH OObEeIMHEHHBIH KJIacC-MHTEpBan (cM. Tabn. 26, rpa-
5). OHH paBHbI pazHHile MeXTy BEPOATHOCTAMH, COOTBETCTBYIOLIHMH
JIed ¥ HWKHEH LEHTPHUPOBAHHOM rpaHMIAM UAHHOTO KJ1acC-MHTEpBana:
= P/‘ - P/ _ - TeopernyeckHe 4acTOThI NONAaAaHHA (n') paccuntbiBaKT

1 YMHOXEHHA AP, Ha 06beM BBIGODKH N nlf =APn
[lpoBepka rHAOTE3bI O COOTBETCTBHH BbIBOPOYHLIX HAHHBIX pacrmpenese-
» Mr3eca NpoH3BOOMTCA NyTEM CPABHEHHA TEOPETHUECKHX H (haK THUECKHX
>T no kputephio x° IlupcoHa Npu wmciie creneHeil CBOBOMbI, paBHUM
3, rae K — konHuecTBO 06bEeIMHEHHBIX KITACCOB IPYNIHpOBaHHUs. 3Haue-
KpHTEpHsA X° pacCunTbiBaeTca no Gopmye

k (”l_”l)

[ - ¥ monyyeHHOe 3HayeHHe KPHUTEpHs x> NpeBbIlIaeT TABIMYHOE I TIPHHA-
Jr0 YPOBHS 3HAUWUMOCTH @ M YMCiIa cTeneHed cBobomer K - 3 (cM. npui. 6},
. THMIOTE3a O COOTBETCTBHH BpIGOPOUHBIX :(AHHEIX paclpeferieHHIo Mu3seca
praercs. '

2.1. Korpa oBe cpaBHHBaeMple COBOKYTIHOCTH 3aMEpPOB COOTBETCTBYIOT
L _fNpepeneHHro Mu3eca, THNOTE3a O PaBEHCTBE KPYIOBBIX CPEAHHX Hampas-
M NpOBEpPAETCH C NOMOLIbI KpUTepusa Batcona — Bunbamca win F-kpu-
A Ouwepa. [na BpiGopa KpHTEpHA HEOBXOAMMO BBIYMCIHTB CPEIHION

7 1YI0 pEe3YJbTHPYIOLIYIO IJIHHY .

)

\/(Eln,)2+ (I—?“2n2)2+2l?lnl-l—?—2n?co>(ml —-my)

1= —_— e

"l + I12

- R, w R, — paccunTanHbie paHee (1. 1.2) cpeanuc pe3yabTHpYKOLIMHE 1ilH-
m, ¥ m, — OUEHKH KPYroBbIX CPe[HHX HalpaB/1eHHHA; N, U n, - vBbe-
. CPaBHHMBaeMbIX BbIOOpPOK.
Ecnu R < 0,7, a n; oTiiMyaetca oT n, He Boliee yeM B ABa pa3a, rMNoTesa
YABEHCTBE KpPYrOBbIX CPEAHWUX HanpaB. HHH NPOBEPAETCA C NOMOILILIO
iiepua BatcoHa - BuibaMca. KoTOpPbIH BRIYMC/ AT MO dOpMysie

Ryn + Kni,

nl+n2
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KpHTHyeckoe 3HaueHHe ITOro KpHTEpHA &; V1A YPOBHA 3HaUMMOC

r = 0,05 1 ob1iero KOMHYECTBA 3aMepOB N1 = N, 4 n, OTNpefesnAoT Mo cney
uTbHO# Homorpamme (cm. mpwr. 11). Eemu R >R’
K

:pemg}{x KPYTOBbIX HanpaBneHm“{ OTBEpraeTcH. P
CITH

, TUTIOTE3a O paBeHC™

> 0,7, pasa npose JTHH
3 , PKH [HNOTE3bl O PABEHCTBE CPETHHX K
1anpaBIleHMii HCTONb3YIOT F-KpuTepuit Ouilepa, P PR

B ciyuae 0,7 <R < 0,98 3
BBaIOT o hOpMYNE ) MU pHueckoe 3HaueHHe F-KpHTepHsa paccum.

T=(1+ 3 )(n_z)(R1"1+E2”2—Eﬂ)
8k

m= Ryny = Ryny

Mpu R > 098 )
bopmyny 98 mwis pacueta F-KpHTepusi HCIOMB3YIT Gosee NMpoCTyio

N (H—Z)(Eln1+}_€2n2_ Rn)

n-— Rlnl— R2r12

I'uno
. accr:;aao paBeHCTBe KpYroBbIX CpelHMX HalpaBlIeHUH OTBepraercs
p TaHHOE 3HaueHWe [ mpeBbluIaer TaBIHUyHOE 3HAYEHHe KpHTCpHﬂ,

bmwepa (cm. npui. 4)
. . VTS 33JaHHOTO BHA 3Ha
:BoGopwl K, =1ukK, =n-2. ypo 3HAaUMMOCTH @ MpH CTeMeHAX

2.2, 3
o MZHBEan THNOTE3a O COOTBETCTBHHM BbIOOPOYHbIX [JAHHBIX pachpegdene-
o ::n OTBeprae:l'Cﬁ, IUIA TIPOBEPKH THNOTE3bl O PABEHCTBE KPYTOBbBIX
e paBNeHHA MO)KHOM NIPHMEHHTE HeNapaMeTPHYECKHH KpPHUTEpHH

3aMpr[x MeToK (KpHTepui Buiepa — Batcona — Xomxkeca)

A Bepm [0 CPaBHHBAEMBIM BbIGOPKAM OOBbENUHAIOT H PAHXUPYIOT B NO-
_p-ﬁu31<6 R ospacranua. QaKTHYECKHE 3aMephl 3aMEHAIOTCA BelHuMHamu (. =
= 360°-R./n, rpe R, — paHr, 1.e. Nl i :

Ba'H f , T.€. NOPAAKOBLIA HOMEp 3amepa B obuieM
pamia{aBHOpo HOM paAfgy, a n — obneM oObemuHeHHOH BbIGOpKH. Kpurepuit
p MEPHbBIX METOK pacCYMTBIBAKOT No dopmyne

R‘: — 2
2(n —1)R]/nn,,
rae
R? =(C2+ §? o "
[ =CltS] =(‘E cosﬁ[)2+( 3 Sinﬁi)7_
=1

I1=1

HOnsa pacuera xpHTe

pHA HCTIONIb3YIOT 3Hauye ' bLIEH

Somch. y HUsA f3;' MeHbLUEH MO 0GbeMy BbI-
[Ipy n > 20 kpuTHYECKOE 3HaYeHMe KpUTepHA R* IS 3a/1aHHOTO VYpPOBHA

3HAaMMOCTH Q HaxOOAT Nno TabiHuaMm paclpefeneHns x2 — anco};a (

Npri. 6) OJiA 9ucia cTeneHed cBoGoasl K = 2. o

[Ipu n < 20 ucn

2 ONB3YIOT CHEUHaTbHplE TAOHIBI KPHT

HYECKHX 3HZ ji
BenAwMHBl R} (cM. npwrt. 12). P . seen
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* * 2 2 NnoTe3a O paBEHCTBE K 0BBIX
Ecu R*> RY W R1>RI(KP),Tom p pyr
cpé {HHX HanpaBJICHHHA OTBEpraercA.

3A1AYA 1.10

O IKa BIMAHHA naumadTHLIX YCTOBHA HA pe3yIbTaThl
re¢ “MMHIECKOH CheMKH C MCTIONMb30BaHHeM OIHOGAKTOpPHOTO
1HcTEPCHOHHOTO AHAITHIA

TIpy mpoBeJeHHH [EOXUMMUECKOM CbeMKH MO BTOPHUHBIM opeonam pac-
. 1A M3 ppIXJIbIX OTIIOXKEHHH OTGHpaKT NpoGbl, KOTOPbI® H3Y4awT 3aTeM C
4.5 {OLLBI0 TIUNTYKONIHYECTBEHHOIO CeKTpATbHOTO aHATH32 15 oTnpepeneHns
. :pwaHuil paja d1eMEHTOB (ta6n. 27). MpennonaraeTcs, YTO COOEPXKaHHA
,. MEHTOB B JTHX OTIOKEHHAX MOXeT 3aBHCETh He TOJIbKO OT reooruue-

X ycinoBHii (cMeHa MOpOjl pasHoro cOCTaBa, HATWYME IMAPOTEPMAUTBLHBIX
,avieHEeHHH U TIPOABIICHHHA NOJE3HON MHHEPTH3aLHH), HO H OT nanaad THbIX
y+ TOBHHA M3yuaeMON TepPHTOPHH (OT KpYTH3HBI CKIIOHOB, HUX 3KCIMO3ULMH,
v+ aKTepa pacTHTENbHOCTH, MOUIHOCTH pBIXJIBIX OTNOXEeHHH, 0BGBOXHEHHOCTH
¢ 1p.). Ecnu BnusHHe nanmuadTHLIX YCITOBMH Ha JlaHHbie re0XHMHUECKOH
¢ eMKH YCTaHOBJIEHO, TO MOXET 06CyXIATbCA BOTPOC O BBEAEHHH nonpa-
8 ¢ 32 faHawadT” WK pasfienbHOH 06paBoTKH AAHHBIX N0 KaxXgoMy JaHp-
waTHOMY TaKCOHY. *

TaGnuua 27

. 1HbIE re0OXHMHIECKON CBEMKH (%) no THNaM nanawadToB

Na/n Au, |Ag, |Pb, Cu, |Zn, |[As, Sb, Sn,%Bi, LMO, W, Vv,
6
1

0o 108 107% 107 [ 107? 104 11078 107 108 10°%107®

Tun 1
30 300 7 7 1 30 30 2 10 10 10
10 300 5 5 7 3 20 20 3 20 40 30
50 200 10 10 5 2 10 20 3 1 10 10
20 500 1 05 7 5 5 10 2 30 40 30
. 40 300 7 5 10 1 30 40 0,2 5 20 50
30 100 5 7 5 3 20 20 2 10 30 70
5 50 3 1 1 S 10 5 1 2 5 30
] 30 300 12 7 10 2 30 30 3 50 50 50
20 200 7 5 7 3 20 20 1 10 20 100
v 30 300 1 3 3 2 30 20 2 2 5 50
1 40 300 5 3 7 3 30 20 0,5 5 10 30
12 30 200 7 5 5 3 10 10 2 2 1 50
2 20 400 7 10 12 2 20 30 3 10 40 50
o 30 500 5 5 7 3 40 20 2 30 50 30
L 30 300 7 7 5 2 10 30 1 10 30 50
) 40 150 3 3 5 3 30 30 1 10 20 10
ol 20 300 10 7 10 1 20 10 3 20 30 5
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[Tpononxenue 1adn, 27

N° n/nt Au, |Ag, |Pb, [Cu, [Zn As, [Sb, |Sn, [Bi, |Mo, |W, v,
108 11078107 [1074] 1072|1074 |10 ¢ |10 %1076 1078 | 107¢| 1078
4 5 300 12 5 7 4 30 50 S 2 40 SO
s 40 300 7 7 12 17 200 20 1 20 50 70
6 30 200 5 3 1 3 75 30 4 5 10 100
7 20 300 12 10 10 3 5 10 2 50 S50 S0
8 40 600 5 3 5 4 40 30 3 20 40 70
9 10 100 10 7 12 3 30 30 4 10 30 150
10 30 300 S 12 32 20 50 7 10 20 170
11 40 s0 10 5 15 3 75 30 3 200 30 10
12 30 400 7 7 7 4 40 20 S 20 10 70
13 20 300 3 3 5 2 10 40 3 10 40 30
14 30 750 10 12 10 5 sO0 10 05 20 30 70
15 40 300 7 10 7 3 30 30 3 30 75 30
16 30 200 15 ) 10 7 10 30 4 5 30 30
17 20 300 5 0,5 5 2 50 75 3 10 20 70
18 60 500 10 7 10 5 30 30 3 30 40 100
19 70 400 10 7 7 4 50 S0 4 10 50 50
20 30 200 7 10 s 3 50 20 4 5 30 50

Tpebyerca: YCTaHOBHTb BIIMAHHE JIAHAWIA(THBIX YCIOBHH Ha AAHHBIE
reOXMMMYECKON CbEMKH ¥ PELINTh BOTPOC O HEOOXOAMMOCTH MX ydeTa MpH
aHaJIM3e pe3yIIbTATOB.

Meroouyecxue yxazanua

B kauecTBe MCXOAHBIX HAHHDBIX IS BHIMIOIHEHHS 33JaHHA HCMOIbL3YIOTCH
pe3ynbTaThl ONPOBGOBAaHHA OTOENbHBIX THIOB NaHAWAdTOB B yyacTKax, 3aBe-
AOMO HE COAEPXKAINMX AHOMabHBIX KOHUEHTpauui Kakoro-nubo anemexrta.
TH{]bI NaHMahTOB BbIJENEHbI € Y4eTOM BCErO KOMIUIEK Ca NMPpHPOAHLIX YCII0-
BMH M YCNOBHO pa3sfesreHbl Ha lHecTb rpyml. B gaHHOM ciiyyae H3meHeHHe
NaHaadTHRIX YCTIOBHH MOXET paccMaTpuBaTbcA Kak ¢akTop, BIHAKLIMHA
Ha OOHOPOOHOCTb HCXOMHOH BbIGOPKH. B CBA3M C 3THM [UTA pelIeHHA lpela-
raercs cxema ogHO(daKTOPHOrO OUCMEPCHOHHOrO aHanusa. Tak Kak ykaszaH-
HbIA (aKTOp MOXET MO-pa3sHOMY BJIMATb HA TNMOBENEHHE KOHKPETHOrO Ie-
MEHTa, TO KaXJbIA CTYOEHT BBITIONHAET 33[aHHe, HCII0JIb3ys [aHHble NO CO-
OEPXAHHAM OJHOTO H3 HHX.

Ina BBINONHEHHA pAacyeTOB COAEPKAHHA ATEMEHTOB C YYeTOM THNOB
naHAuIadTOB BHIHOCAT B Tabs. 28.

Hannele no oraensHOMy THMY naHmuadTa pacCMaTpHBAKTCA KAK TPyT-

npi. OueHKa BIUAHKA PAKTOPA Ha OJHOPOAHOCTH BbIGOPKH OCHOBbIBAETCA HA
COMOCTABJIEHHH BHYTPUIpYINOBO#A K obwIed aucnepcud mpusHaka. OBy
JQHMCIepCHIo MPH3HaKa BbMHATAKT N0 GpopmyIie

68

Ta6nuua 28

PacrpeaeneHHe COIJepx(aH.Hﬁ XHMHYECKHX 3JIEMEHTOB

Tun naHnmadTta

s0n/m

I II I v v Vi

p i
= L sz (xi,._ﬁz,
n—P je1j=1

(nei =1,2,...,p — KOJMYECTBO rpyni COOTBETCTBYIOLUMX THIIAM naHmuad-
10B (CTONGLOB B TAOJ. 28); 7 - 1,2,...,n; — Ko;mqecmc/)\nauﬂbxx B Bbl-
fopKe Mo Kaxnaod rpynne (no nanawadTy Kaxporo THMa); X — obulee cpen-
Hee 110 BceH COBOK YNHOCTH. §

Tipu onpemeneHdH X MpeABAPHTEIbHO BbUHCIAKT CYMMy 3HaueHHH CO-
epXaHMHA N0 KAKAOMY TUIY nanawadbTa, KOTOPbIE 3aTEM TaKXe CYMMHpYIOT
W NenAaT Ha obLuee YHCNO AaHHbIX!

n.

p
z xi./ s n,.

1 i

~

p

SN

x= Z
i=1]

BHYTpHIr pyNnoBY 0 AHCNEPCHIO BbIWMCIAKT Mo popMmyne

1 p _ A
b.z — z ni (xi _ x)Z,
B p-1i=1

rae )TI — cpenHee COMIEpXKaHHE NIEMEHTa B KaxIO# rpynne; n, — KOJIH4YeCT-
&0 j1aHHBIX B BplGOpPKE MO KAKAOMY THITY nanpwadra (8 cronoue). dnda onpe:
_€.IeHHsI CPEOHero B KAN/IOH rpymne paHee BbIUMCIEHHbIE CYyMMbl 3HAUCHMU
¢ [epxaHHA HEOGXOAMMO pa3AeTHTb Ha YHCIO JaHHBbIX (n,.) B COOTBETCTBYIO-
WMX rpymnax. , s ‘

[poBepka THMOTE3bI O PABEHCIBE S, H S NpOH3BOAMTCA C MOMOILIbLO
L.kpurepua @uiiepa — OTHOUICHHA GonpLIeil O BEJIMYMHE ANCIIEPCHH K MEID-
1¢it. ECTM BblYMCTIEHHOE 3HAYEHHE BETHUHMHBI F menbiue TaGnuuHoro nns
£bIGPaHHOM JOBEPHTEIBHOH BEPOATHOCTH H npu k, H k, ucne CTENEeHeH CBO-
§oMpl, TO TUNOTE32 O PUBEHCTBE [MCTIepCHil IPHHUMAETCA, W BIHAHHE JIAHA:
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wahTa Ha pe3yibTAThl MCONIMHUCCK 1 ChEMKH CLUMTACTCS MUBHAUKTE IbHbIM,
Be.lmyHHy Q0BEpPHTCIL:IOH B

Ta6nuua 29

JATHOCTH LIS peillehHA J4HHOM 33,4a4M MOXHQ
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[Tpoponxerune Tabn,
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Ne N° mpo-{N° ctannmu | Cny- [N crios Conepxahue, 7
n/n buns Buna
MopH, TAXe- | WIbMe- [pyTHn | map- | nuTONOTIME.
M asn HHT KOH | CKMHA cOCTap
dpax-
TE]
23 5 1150 6 1 3.3 0,47 0,35 0.26
2 4.8 0.63 0,70 0,59
24 5 1151 7 1 1,09 0,16 0,12 0.10 fMceox
2 2,55 0.22 0,23 018 *
25 5 1152 8 1 0,5 0,07 0,09 0.08
2 0.01 - - Cpasuit
26 6 1181 4 1 2,1 0,33 0,41 0,30 [lecok
2 1,0 0,06 0,03 0,02 ~
27 6 1182 5 1 1,0 0,19 0,10 0,08
2 1,1 0,18 0,19 0,16 ™
28 6 1183 6 1 1,3 0,22 0,17 0,14 >
2 1,2 0,25 0,16 0,12 »
29 6 1184 7 1 0,3 0,01 - - [Tecok,
rpaBuit
2 0,2 0,01 - ”
30 6 1185 8 1 - CyrnuHok
) - i _ »
31 7 1192 4 1 4,0 0,52 0,54 0,44 Tlecok
2 5.5 0.61 0,68 0,53 ~»
32 7 1193 5 1 1,9 0,31 0,24 0,21 ~
2 2,3 0,35 0,32 0,24 ~
33 7 1194 6 1 0.9 0,12 0,07 0,05 *»
2 0,6 0,04 0,11 0.09 *
34 7 1195 7 1 1,0 0,14 0,07 0,05 »
2 1.0 0,08 0,07 0,06 *
35 7 1196 8 1 1.4 0.26 0,12 0,10 *
2 1,5 0,16 .17 0,14 ~
36 8 4 \ 0.9 0,16 0,14 0,11 Tlecok
2 1,6 0,30 0.18 012 v
37 8 5 1 1.9 0,31 0,32 0,27
2 2.2 0,22 0,19 0.18 =
38 8 6 1 2,3 0,51 0,23 0,18
2 3,6 0,62 0,55 040 ”
39 8 7 1 1,6 0,23 0,21 0,17 >
2 1,8 0.25 0,31 0,27 *
40 8 8 1 4,6 0,57 0,36 0,30 ™
2 5.4 0.62 1,09 082 »
41 9 4 1 2,2 0,17 0,18 0,11 -
2 0.9 0,14 0,03 0,02
42 9 5 1 0,6 0,08 0,05 0,02 »
2 0.8 0.09 0.06 002 *
43 9 6 1 2.3 0.38 0.22 0,16
2 4,5 0,87 0.83 0,70 ~
44 9 7 1 2,3 0,38 0.22 u,16
2 10,0 .47 2.03 1,01
45 9 8 1 5.5 0.69 1.17 1,03~
2 5.4 0,62 t Uy ot

Mcrgduuecxue yKa3anus

PelueHHe 3apadyd OTAE/IbHBIM

aHaKy ~ CO}ICP)KaHHlO KAaKOro-nn

oMy M3 C
at OB 3a[1aHHH.

PacueTbl peKOMEHIY
4  loro aHaiusa. Jauneie gad o

1201, 30.
()B03HauuM HOMED CTPOK

_ KOMMYeCiBo CTPOK By €T paBHO P
-~ usmercA oT 1 mo 9, aj —o1l pobs. 3H

noeB WM MX cymme. Beero s ee pelleHnsA cyul

MCTIO/THATENEM TIPOBOMIMTCA N0 OHOMY NpH-
60 MUHEpANa WK TAXKENOH dpaKLMH 110 Ot

ectByer 12 Bapu-

(8] cre -
eTcA I'lpOBO}IHTb no cxeme ﬂBYX(baKTOpH?F Jaicl _
JHOTC M3 BapH&HTOB 33JJaAHAS sduc x

u GyxBo# i, a HOMEp cronbua 6GyKBOH [, “ﬁf

a cTon6UOB - . B laHHOM Ciiy
aycHUe TIPU3HAKA, TIPUHAAAEK. 1!
. BoiuMciisieM cpeffee 3Hauel

BnIGOpKE B UEITOM:

“ .
CTpOKE i n cronbuy J, oﬁo:iljaqum KaK X;; S (x_).
npAA3HAKa B KaX/I0H cTpoKe (xi) U B KXJIOM CTO? )
D

1 4 —_ 1
- ¥ x..; X, =— XXz
' 4 j=1 i’ / Pz !

OlenupaeM ofluee CpefHee 3HauCHHE IpU3HaKa 1o

1 p q
Po—mn T T oxy

Pq j=1j=1

'JTa BE,IMYKHA MO
poKaM WiH cTOJIOUAM

b A
L x;, mpM o x=
=1

" MR

‘ 1 1
14 q j=,

eT ObITh BbIYACIICHA TaKKe KaK cpeaHee U3 CpEAHH:

X Tio

X..
j

KOMIOHEHTbI TNCNEPCHH PACCUNTHIBAIOT 1O CTpOKaM:

P A
Szz—-—fq z (xl.—x)z,
’ P - 1 I =1
110 CTONOLAM:
9 A
P 2
= s (5 -V

oy Pty
" 1 11e.10M TIO BhIOOPKC.

1 P4

§¢ = —— Y Z

Yo D= d=rge

1

Pacuerbl Kax )JH KM
5 TaGIMLAX, aHATOT MuLbIx TAC.L. 30.

BriBos © BIlI ‘ “
~SKE/IBIX MHHEPWIVE v [3CTLA HA

(xil' -

3t

—_ —_ /\2
x. — x;, tx)°.
J ]

epcuu )"JOf)HCe Bcero NpOBOAMTE

IKTOpOB Ha W3MEHYHUBOCTD conepyxaHHi
y/CH' '‘BAHUH ﬂpOB~.pKH rUIOTESBI U paBEH-
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MpomonsxeHue Ta6n, 3

TopHb; - 7
novonss | mes | eraa | YoFum 2 [ Korbdw | Oversian ;| dbbexcrunay
roe. | o :;H;an: Maces, rfeM” | nopucTocTs, %,
HeHHA HHra l capuTa '
L]:z:a ! 12 8,18 340 0,203 2,719 0,315
: s 812 332 0220 2137 0,532
4 705 282 0296 2,790 0,827
E:::xa- ; g g,gg g,;g 0,159 2,736 0,437
, , 0,185 2,700 '
aprwuma- 3 10 687 269 0257 2,761 1318
TOB C nec- - 1,318
YaHHKaMH
Esﬁxa- ; 3 8,65 343 0,245 2,788 0,239
e 2 g 2,22 337 0251 2.805 0,588
wneapon , 252 0,310 2,792 1,012
YaHHKaMH
I -
Mepecra- ; 3 9,03 353 0,258 2,783 0,402
e 3p- 2 g ;3,(7); 351 0245 2.786 0,629
s . 3.10 0,356 2774 0.743
TOB, Nec-
YAHHKOB
Denb3uTH ; 2 8,23 3,45 0,243 2,630 0,330
2 5 752 3.33 0,131 2,682 1,029
2 636 276  0.155 2,679 1,178
Muk po- 1 4 8,12 3
, 29 0,246 2,812
DHOPHTE 3 4 588 226 0,290 2.829 gggg
Sun:;mp- ! 1 10,10 496 0,085 2,812 0,150
2 901 365 0232  2.885 0,390
Z(::]:;]lg:p ; g g,(l)g 3,51 0,169 2,740 0,486 |
suie , 318 0,134 2,720 0,661
Ky3es1MThI :1; 3 9,12 3,75 0,210 2,827 0,308
4 52 300 0,248 2,798 0.705

76

Pa3pen 2
JIBYMEPHBE CTAT UCTUYECKHUE MOJEJIH

3AJAYA 2.1

OueHKa CONepXKaHKH HOMyTHLIX MOE3HbIX KOMIIOHEATOB
3 NOTMMETA/UTHIECKHX PYAaX ¢ MOMOUILIO ypaBHeHHH PerpeccuH

B pynax NOTMMETANIHYECKOro MeCTOPOX/IEHHSA, KpoMe OCHOBHBIX MO
Je3HbIX KOMIOHEHTOB — UMHKA, CBHHUA H Me[H, COMlepXKaTcA NONyTHbIE NO-
1e3HblE KOMIIOHEHTBI — 30JI0TO, cepebpo, KaMHH, CypbMa, Gapui M CyJb-
¢u.THas cepa, M3BJIEKaeMbIe H3 pyA B npouecce nepepaboTKH. Mpu HaMHYHH
KOpPENALKOHHOH CBA3H MEXIY KOHIEHTPAUMAMA OCHOBHBIX M NONYyTHBIX
KOMTIOHEHTOB COMIEPXaHUA MOCNENHAX MO OT/IENIbHBIM YYCTKaM MECTOPOX-
[eHHs MOTYT OLEHMBATHCA TO NpUCYTCTBHIO OCHOBHBIX KOMIIOHEHTOB, YTO
103BONAET CYLIECTBEHHO YMEHbUMTh 3aTpaThl Ha awanwu3bl. i pelueHHs
BoMpoca O BO3MOXHOCTH NpHMEHEHHS KOPPEIALMOHHOTO MeToM1a NOJCcueTa
,anacoB TOMYyTHBIX KOMIOHEHTOB M pacieTa ypaBHeHH#  perpeccun Henojib-
3yI0TCA pe3y/bTaTel AHATHIOB HA OCHOBHOM M TOMyTHbIE KOMMOHEHTHI MO
npoBam (Tabn. 32—34).

Ta6nuua 32

CopicpXaHHE OCHOBHbIX H MONYTHHIX NMONEIHBIX KOMITOHEHTOB B pyAax
noNHMeTa/lJIMIeCKOro MeCTOpOKAEHAR (y4acToK 1

¥ nm|Cu,% |Pb,% | Zn, % | AU, T/T Ag, r/r|Cd, 10 "% $b,107"% IBa’% Scym

1 0,26 1,73 8.67 0,2 32,8 32 560 992 9,10
2 0,20 1,66 447 0.1 28,8 19 108 5.07 6,36
3126 329 2,02 0,6 126.8 4 40 19,95 10,0
4 0,34 308 846 04 28.8 33 660 9,41 33,19
s 0,06 021 042 0.2 16.8 2 73 2,54 17,67
6 0,11 1,50 320 04 39.6 7 223 7,63 8,96
7 0,14 1,60 349 0,1 19,6 9 118 6,87 10,34
8§ 0,09 0065 1,70 0,2 35,2 4 60 2,18 8,56
9 026 205 3,82 0,2 35,7 15 103 7,34 2095
W 029 2,05 4,66 0,1 12,4 13 229 8,01 13,66
it 0,12 1,43 3,30 0.1 248 10 96 10,15 1,94
12 0,02 055 1,85 0.1 11,6 7 49 2,19 2,10
(3 0J2 025 2,60 0,1 11,6 9 31 3,06 1,76
14 0,38 0,08 553 04 52,8 22 220 4,00 248
1s 0,30 014 841 04 18.4 34 434 3,36 9,20
16 0,02 046 1,76 0,2 19,6 7 15 2,24 2,46
7 0,34 3,08 8,46 0,4 20,8 32 410 9.41 33,(_)0
18 1,26 329 22,82 06 131,4 34 2200 10,95 30,04
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) o Jrze 22y i 37002 1,20 320 0200 20 - ) R 542 893
) ‘ 176 3.60 8 0,70 0,02 3,73 0.05 10,80 7 112 4,38 12, -
)3, 9.00 14,00 39 0,43 4,30 11,49 0,40 55.00 43 59 18.1 3.0
E 0,8 096  2.80 0,0 [2.00 7 2 0,27 352
41 0,11 1,00 1,52 0,05 926 71 10 023 1,99
facnnuz 33 42 1,13 598 12.58 0,10 56. 1 SO 84 19,27 10.74
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Tabnuua 3,

Souepmuue OCHOBHBIX 1 TIONYTHBIX NONE3HBIX KOMIOHEHTOR B pyaax
OMMETATHYIECKOr0 MECTOPOXIeHN S (yyactok 3)

N I Cu, " | Pp, Zn, 7t ) Au, ot |Ag b2

n/n ,I 7 | e 1Cg"4f ’fgi“ﬁf IBa"'L Seyu
I 002 008 030 o 40 >

! , , > 34

3 8:32 8’:3 ;ég 09 2.2 4 15 ?122 573
$UB 1w 1 ae 19 0 22e g
2 8.8;5 g,gg 0,58 0.1 220 4 5’3 ;?8 3?:3
005 03 L6 242 5 64 0.62 188
Pl Le a5 24 13 49 340 7.63
300 o i’§4 0.1 58 7 3] 2,60 245
0 i ISL4ds o 256 17 73 380 507
10 %08 0a0 2,~8 0.1 6.0 6 55 074 2724
o3 0 2ks o 1,4 13 108 025 336
5o0a 06 e g 0 17w ok gl
3 02 0 ) ]

14 8,(1); g.;la 255 0.1 140 10 gg 8’33 1‘33
oy oar o5 oy 2.6 4 57 028 173
16 oo oos (3),59 01 1.8 7 9 102 1389
0% o 0,80 0,4 252 19 293 127 6287
s ow oas 48 0.1 3.0 6 15 024 104
I o0 3w 151‘:3 0.4 548  8p 311026 1995
g 036 277 647 g,'; gé’g ;; 350 30 238
22 g,gg ;22 l.;,Sl 01 148 16 52 (1).’5?2 Z';ll
3;1 042 716 19,’23 3'3 38’2 éi ;08 1343 1178
25 g',ég ;,gg 24,33 0.2 38,4 10 & 18'23 2?’?2
2 ot B0 20 32 gs0 g3 gy 624 2665
0 100 20 o] 2.8 5 71 1,2 325
0% 28 76 o 40,0 3272 3405 8,
009 , 1,62 0.1 40 7 93 1,78 g%
0 s ;175(3) 225 0 34,0 9 33 194 312
S B SR KT 73655 2200 60 132
5 9% 08 o o 1.0 1 33 112 200
6o L 32 0.1 61,2 4100 1580 997
%o 0 Los ser o 152 17 05 132 4.

. 82 14.00 07 428 50 560 1335 lggg

36 044 11,55 1785 10

3 : 85 1, 1560 79 3

3 (1),'(1)5 2.113 3:,38 0.1 12,8 I 12 ;:g 25'128

B 4 22,9g 10 1188 100 2200 0,58 3558

w0 0% 229 g 97,0 80 660 0.32 1995

a ot 075 243 o 2ot B e s i0ss

; , ; 14 !

i 8’8? g,;g 240 0.2 46 5 52 1132 23'06

309 s 0ds o) 11,0 4 23 224 541

i 00 028 057 o) 590 3 3] T
. . 1,65 0.1 7.4 6 22 1,44 f’gg

[Ipononsxenue Tabn. 34

Cu, | |Pb,% |Zn,% | Au,r/T [ Ag.t/T | C4, Sb, Ba,% |S.. ., %
10 %% 10 % cymr 7
0,07 0,41 2,30 0.1 17,6 10 92 0,16 3,01
0.06 0,09 0,40 0,2 5,2 3 56 0,53 2,52
0,39 0,02 7,18 0,4 6,2 38 198 042 10,15
0,15 0,65 3,67 02 0,6 15 164 0,50 4,19
0,02 0,07 0,30 0,1 0.2 1 30 0,18 0,85
Tpebyerca:

1) npoBepHTs rHNOTE3y O HAMHMUYMM KODPENSLMOHHOR CBS3H MEXAy OcC-

'HbIMH H NNIONYTHBIMHA KOMIIOHCHTAMH,
2) OnpegennTs, ¢ KakKUM H3 OCHOBHBIX KOMIIOHEHTOB HaHBosee TECHO

338H KaX/bliH NMONYTHbIA KOMIOHEHT, OUEHHTb BHA, THN M KPENOCTb 3TOH

13H;
3) paccuuTarh ypasHeHHE (WIH CHACTEMY YpaBHEHMH) perpeccHs s

*HKH COOEp>KaHHH NONYTHBIX KOMIIOHEHTOB MO OCHOBHBIM,
PaBora BhimonHsercs OGpUragol CTymeHToB M3 6 yen. Kawabilt cTymeHt

.1JaeT 3afavy Mo OAHOMY H3 NOMYTHBIX KOMMOHEHTOB, IlyHKTh 1 ¥ 2 le-
006pa3HO BBLINOIHHUTE C MOMOLILIO FpadiHIECKHX METOIOB.

. FO0UHECKUE Y KAZAHUA
1. Jns kaxporo NONyTHOro KOMIOHEHTa HEOGXOOMMO NOCTPOMTL TOYeY-
.6 auarpamMmbl (KOppeisilMOHHbIE TONA TOYeK), OTMeYds Mo OcH abcuMce
_:DKAHHMS OCHOBHBIX KOMIOHEHTOB (X), @ 0 OCH OPIHHAT — COMAEPMAHHA

mytubix (¥). 310T rpadk MO3BONAET OUEHHTh OHOPOIHOCTbL MCCIETye-

O BBIDOPKH H BBIABHTb 8HOM&/IbHbIE 3HAYEHHA. AHOMAILHBLIMHM NpH3Ha-
1CAl TIApBL X H ), PaCNONOKEHHBIE HA 3HAUKTESILHOM YAATEHHH OT OCHOBHOK
.4cCbl TOYeK. TakMe 3HAayeHMA UenecooBpa3sHO HMCKIIOYHTL M3 BHIGOPKH.

C/IW Ha JHAarpaMme OTUYETIIMBO BBIAEIIACTCA HECKO/IBKO pa306u1eHbex rpynn

YK, JAHHYIO BblﬁOpK)’ uenecooﬁpaauo pasfaenHTb Ha COOTBETCTIBYHOUIEE KO-
[ECTBO CAMOCTOATEIbHBIX BblﬁOpOK H B AalbHeH1UeM AHATH3MPOBATL KaX-

JLY0 U3 HUX OTUENBbHO.

2. 1a npeasapHTenbHOA OLEHKYM CHilbl CBA3H HA TOYEUHBIX UMArpaMmax
1e0BXOOHUMO TIPOBECTH SIMHMU, COOTBeTCTBYIOUIME MEIHAHAM 3HAYEHHH X H
. Pa3denus HMH KOppENAUMONHO MOse Ha YeThipe KBagpaHTa. [IpubrmkeH-
11710 OLUEHKY KO3 GHLUHEHTE KOPPETAUHH PACCUMTLIBAIOT N0 popMy.le

ny— Ny

nl+n2

H

e ny - CYMMApHOE 4HHCIO TOHEK B NEPBOM H TPETLEM KBaOpaHTax; n, —

ZVMMAapPHOE YHC/I0 TOUEK BO BTOPOM M 4eTBEPTOM KBaApaHTax.
81
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Bricka3zaHo npennonoxcenue 0 BO3MOHOMH 3aBUCHMOCTH 0GbeMHOH Mac
ChI M pYrux GU3HYECKHX CBOHCTB pYA OT COAEPXKAHHA B HUX OCHOBHBIX MO-
ne3npIx Komnoentos — P05 n Al ,05, a Takxe ot copepxkanua TiO.
BXO[AIEr0 B COCTAB HauGoJiee PaclpOCTPAHEHHbIX TAMNENbIX aKIMCCOPHBIX
muHepaoB. [IpM HanMuMM TaKOH 3aBHCHMOCTH HaleXHblE€ OLEHKH CpemHHX
3HAYeHMH (U3HYECKHX CBOMCTB 110 OIIOKAM MOXHO TMONYYMTb C TMOMOLIblo
PaBHEHHi DErPECCHH, MCIONb3Ys Pe3y/bTaThl AHATTH3OB MHOIOYMCIEHHBIX
Nnpo6, 0TOOpaHHBIX 1A ONlpeAeNIeHHsA XMMHYECKOTrO COCTaBa py ..
Tpebyerca:
1) npoBepHTh rHIIOTE3Yy O HANH4YHM KOPPETAUHOHHBIX CBA3EH MEXIY
dH3HIECKHMH CBOHCTBaMH H conepxanuem P, O, , Al, 0, n TiO,;

2) onpenenuTb, ¢ CONEPXaHHEM KaKOTo OKCHOa Hauboree TECHO CBS-
33HO TO WIIH HHOE PH3HYECKOE CBOHCTBO;

3) paccuMTaTth YpaBHEHHE WIH CHCTEMY YypPaBHEHHH PETrpecCHH UIA OLEH-
KH CpeOHMX 3HayeHHH PHU3HYECKHUX CBOHCTB pya.

3apanve BoINonHseTcA GpHragoi cryaeHToB U3 13 uen. Kaxnpii cTyneHT
BBINOMHACT UCCIEAOBAHHE MO OJHOMY H3 BAPHAHTOB COOTHOLLUEHHS — (H3H-
JecKOe CBOHCTBO — COOEpXaHHe OKCHOA WIH MuHepana, PeaynbraTer HCMbITa-
HUH LWUITYHBIX Npod U XMMHYECKMX AHATH3OB IO HUM [W1A OBYX YYacCTKOB
MECTOPOJK/IEHHSA NpHBeOeHs! B Tab. 35 H 36.

Hna pelleHus 3agayd MOXHO BOCIONb30BATbCA METOOMYECKHMH yKaza-
HHSMHM K 3ajaue 2.1.

Tabnuua 35
CroiictBa anatuT-HedeMHOBBIX pya (yyacTok 1)

N° npo-| O6bemMHaa | BnaxHocTts, | [TopucTOoCTs, Copepianne, 7%
(5381 Macga, 2 %
T/M P205 T102 A1203
1 3,07 0,060 1.44 30,39 0,52 6,96
2 3,12 0,080 1,90 25,55 1,92 8,79
3 3.07 0,040 1.22 21,06 2,15 7,35
4 3,07 0,030 1,44 26,17 1,31 9,44
5 3,01 0,090 1,76 23,08 1,21 12,13
6 3,01 0,150 2,13 18,68 1,75 13,32
7 3,04 0,070 1,55 14,92 2,79 13,40
8 3,11 0,050 1,14 32,30 0,83 5,63
9 3,00 0,100 1.47 24,30 0,39 10,87
10 3,13 0,040 1,24 25,17 1,66 8,69
11 3,07 0,030 0,91 30,34 0,49 7,69
12 2.97 0,050 0,78 19,97 1,55 13,75
13 2,98 0,070 1,11 2291 0,71 13,29
14 3,00 0,050 0,77 14,51 1,73 15,74
15 3,21 0.050 1,17 39,06 0.25 1,36
16 3,19 0,070 1,76 36,11 0,83 2,40
17 3,21 9.050 1,92 34,56 0,46 1,91
18 3,21 3.090 1.63 34,46 0,73 2,64
84

[pononxenune Tabn. 35

Conepasne, &

Bs1axHOCTD,

K ripo- | O6BeMHan 4 | I,

macea, T/M

Al, O3

1,49 a1
030 1,14 2425 , il
. o ?)(())40 1,07 38.70 o,gi 150
i bt 080 3,66 39,32 0, 150
i bt 0080 1,65 38,34 0.55 198
S 0080 1,47 3143 027 724
‘ Bt o010 0.92 33,43 015 5.0
B Y 0070 1.32 28.08 0.83 o
’ 30 0050 0.98 14,10 0.54 1615
o 0'0560 0.84 24.65 1,28 1106
e o060 0.96 12,50 119 7.38
PR g'ggo 1.10 36.60 1,59 73
75 0.060 148 37.93 051 L2
v 090 2,22 15.69 1.9 1607
g 22 (())’(1)10 1,76 19,97 171 074
S 0,140 0,73 29.52 11%2 TS
E g‘gz 0060 1'6%) %‘;’gg 0.36 11,56
- , Ve ' . 6.62
'5 e g?go 1,61 22.86 2122 682
Y 0.140 110 31,11 25 23
7 o 0.090 253 28.62 1, 767
T 0.230 227 40,19 o,zg 058
io ;’})3 0.090 11l 15.69 1

Ta6nuua 36

CroficTB2 anaTHT-HedeAnHOBRIX PYA (ywactox 2)

L.
CopnepaHue, /o
N° rpo6bi| O6peMHan

macca, /M P,0s | TiO, A1,0, AmatuT
2

0,79 9.47 65.66
: o 7127291’ 1.48 16,17 ﬁ .82
] o 12,99 0.97 20,25 384
; 2k 10,64 119 21,09 208
p %gg 15,52 1,52 11233 e
p ' ' 0.69 K ,
: on gg'g% 0,54 11.35 ig_s\g
. 3'8% 24.59 0.74 1§g§ :
5 g'lz 25,53 119 5,38 e
. ' 31.29 1,34 , 1669
9 301 22,13 1,62 13.55 2424
it Yol 2371 1,03 10.69 s
3 33?11 29,91 0.6% 28‘: Ky
113 318 30.37 ?)77§ 60! o
15 314 29.45 on 6 Sl
16 3,37 714 1. .
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Tab6nuua 38
Pacuet panrosoro xoagpuunenra KOppenfu1u

nN/“n \InemenT 1 , IrnemeHT 2 Pasznocts Ksagpar pa3-
a
Copepxa- Panr Conepxa- Paur panron Hoem panron
HHe HHe
] , 2 3 4 5 6 | 7
l . —
N
N
6 T d?
i=1
r=l—- ——
M(V2
N
rme I d? - cymma
; i KBafpaton H :
o p PA3HOCTEH panroBs; N — yucno nap, yyacr-

BYIOILIMX B pacuere,

Npu Hanuyun HECKOIIbKHX MOTOK
NoJibayerca Gonee clnoyxHas $opmyna

N

2

6(i=21d1. *T, 4+ Ty)

r=l—-——__
NWNTo

rae -
yil Tx H Ty NONpaBKH 3a cyet
BTOPOMYy 3jieMeHTam,

OB C OIMHAKOBHIMH COLEPXKAHHUAMM HUC-

HOBTOpﬂl'OUJ.HXCﬂ 3HaYE€HHUH no I'lepBOMy H

T L5
= — 3
X,y 12 El (lr - lr)’

rae lf " YAUIO JaHHBIX C l‘lOBTOpﬂlOUlHMHCﬂ

HHCIIO TPYNN C NIOBTO PSAIOUMMHUCH IHAYE HsIM 1
6. Ecnn onenka panrosoro ko3

BEJIHUMHE N
PEBBICHT KDHTHYECKOE 3HAYEHHE |

, V(l-a) I
AW l
l

» @ ~ YPOBEHb 3HAYHMOCTH; N —
OTCYTCTBHH KOpPDEAUHOHHO cB

88

MCII0 Nap HabntoneHuit, To rumoTesa 06
Ai3H OTBepraercs.

COMEpKAHU AMHU AJIEMEHTA; m — ,

bduumenta koppensiuuy no abCconoTHOM '

Pasnen 3
MHOI'OMEPHBIE CTATUCTUYECKHUE MOIEJIHU

 |AYA 3.1

| -meTeHHe acCOUHANMHA XHMHYECKHX 3J1EMeHTOB
_ 'apXHY4ECKHM MeToNoM (KJacTep-aHanH3)

B ogHOM H3 paHOHOB BBIABIIEHO MECTOPOXIEHHE 30710Ta, NIPHY pOYEHHOE

"OHE Pa3sBHTHA KIHMEBbIX METaCOMATHTOB, & TAKXKE PAJl HENPOMEI LT EHHbIX
i MaclTaby NpOABJIEHHH 307I0TOPYAHOH H NMOJTAMETA/LUTHYECKOH MHHEpPAIH-
HH.

B pydax MeCTOPOXIEHHA H OKpPYXALIKX HX OpeosiaX pacCeAHHA 30/10TO
ZHO aCCOLMHPYET C OJTOBOM H MBILILAKOM, @ HAa BEDXHHX TOPH30HTaxX TaKiKe

pebpoM, CBHHUOM H CYpbMOH. IIJIA OKpYXalUMX HEU3MEHEHHBIX NMOpPOS
paKTepHa MOJIOXKHUTENbHAA KOPPENALMOHHAA CBA3b MEXAY KallHEM, ypaHOM
opHem. HenocpepctaeHHo BGNH3M pYAHBIX Tel B pe3YIbTaTe KalHEBOro
'TaCOMATO3a 3Ta CBA3b HapyllaeTcA.

JlaHHbIe OCOBEHHOCTH MECTOPOXACHHA MOryT ObITh MCMOMb3OBAHBI 1A
36paKOBKH MHOTOUMCIIEHHBIX [COXHMHYECKMX AHOMAJIHH, BBIABJICHHBIX B
OM pailoHe NpH NPOBEAEHHH METAIIIOMETPHUECKON CHhEMKH.

K nepcnexTHBHBIM [10JKHbI ObITh OTHECEHBI B NEPBYIO OYEPEdb KOMII-
KCHbIE T€OXMMHYECKHE aHOMANHMH C XapaKTePHbIMHU Ui MECTOPOXIAECHMSA
. .COUMALUHAMH 3ITEMEHTOB, NPOCTPAHCTBEHHO COBMAJAKIUME C YYaCTKAMHM
I JOABJIEHHA KAJIHEBOr0 METaCOMATO3a,

ITapHbie k03¢ PHUHEHTbI KODPENAUMH XHMHUYECKHX FIEMEHTOB NO aHO-
MaJIbHbIM YYacTKaM INpHBeAeHbl B Tabn. 39,

Ta6Gauwa 39

03hPAUHEHTI KOPPENALHH COAEPHAHUA XKMHIECKHX IIEMEHTOB
) RHOMaJIbHBIM Y9aCTKaM

[ YyacTku
eH-
| 1 2 3 4 5 6 7 8 9 10 11 |12 13
.U -0,340,51 0,220,53 0,860,01 0,11 -0,25 043 0,40 0,630,65 0,78
' Th-0,17 0,62 0,370,79 0,040.32 062 0,15 0,08 0,00 0,730,684 0,35
" -Au 0,060,02 0,300,18 0,680,07 0,07 -0,01 0,04 0,26 0,590,1¢ 0,26
-Ag 0,670,25 0,380,02 0,180,74 0,34 0,69 0,61 0,19 0,770,80 0,50
« -Sn 0.,340,12 0,480,24 0,390,07 0,05 0,15 0,04 0,01 0,300,51 0.30
{ As 0,130,30 0,290,13 0,350,29 0,33 0.01 0,45 0,03 0,21042 0.37
F Sb 0,220,31 0,040,220 0,680,27 0,35 0,23 0,51 0,14 0,230,33 0.68
}-Pb 0,330,51 015044 0,040,8! 0,09 0,22 0,03 0,17 0.65084 0,11
U-Th 0,870.34 0480,74 0,1990,35 0.29 0,90 0,015 0.31 0.730.69 0,37
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r Puc. 4. Hennporpad miaumocsazen Ta6nuua 40
v r ;‘)Lg:e}?c:mm IEMEHTOB Ha aTanoHHom ' ,rpHua KO3)PHUHEHTOB KOPPENALHH (7 ) M AMCTAHUMOHHBIX
05 1,31 ) | " xasatenef (dT) MO 3TANOHHOMY Y4acTKY
w [ ' rj K T™h | U \u | Ae | Sn As I Sb | Pb
06 - 1,13 iThI | | _
07 - o8 . 0,44 0,69 047 0,32 057 0,32 046 0
082 . 1,12 0,06 036 0,08 0,64 0,09 0,05 0,29
0,8 |- 082 0,81 0,51 053 0,36 0,45 0,46 045 0,49
' Au 1,08 1,20 1,01 0,67 0,68 0,66 0,45 0,62
09} 0,56 : 1,25 1,50 1,20 0,83 0,75 0,89 0,40 0,95
‘ 032 n 0,96 0.88 1,10 082 0,72 0,58 0,30 0,71
, ) 1,24 1,48 1,09 0.85 0,47 0,96 0,49 0,79
0 ) 1,10 1.52 1,10 1,11 1,15 1,26 1,06 0,46
AGPbASSn Au §b H T U 5 117 128 106 090 032 0,78 66 1,09

[ N

004084215202428

6. I'pacHuecky XxapakTep B3AHMOCBA3H PA3IHYHBbIX VIEMEHTOB H HX aCCO-
uHauMi M3obpaxkaetca B BHAOE OeHpporpada, rae oA aCCOUMAUMHA KaxOoro
YPOBHA TPYTUIIMPOBAHUA TIO TOPH3OHTATBHOW OCH OTKJIAAbIBAOTCA T0Ka3a-
TEIH hT’ a No BepTHKABPHOW — OHUCTAHUMKOHHBIA I0KAa3aTellb dT (puc. 4).

Ta6nuua 41

MaTpHIA [4CTAHUHOHHBIX NOKa3aTeneH NoCie NEPBOTO WAra rpy NMHPOBaKKA

7. llocnepoBatenbHOCTh pacyeToB H (POPMHPOBAHHA TpPYIINl PacCCMOTPUM Ag—Pb | K U Th Au Sn As Sb
Ha NpHMepe NaHHBIX TO yXe BIABIEHHOMY MecTOpoxeHH 0. B Tafin, 40 npu-
BefleHbl 3HAUEHHA MNMapHBIX KO3h(PHLHEHTOB KOppelauMH (NpaBbil BepXHHHA se—Pb 2,74/3  3,10/3  2,58/3 2,05/3 1,82/3 1,45/3 2,56/3
YroJl) K COOTBETCTBYIOLLME HM 3HAUEeHHA dr (neBbIf HHXHHI yTON). . 0,91 1.03 0,86 0,68 0.61 0,48 0,85

Haxomm anemeHTH1, BelaenseMple B IPYTIlY Ha IEPBOM LIAre rpynApo- K 0.81 1,12 1.08 0,96 1,24 L10
BaHHsA MO MHHUMAITBHOMY 3HaueHHio d.. = 0,32, KOTOpoe cOOTBETCTBYET Nape ) ) ) ’ ’ )
Ag—Pb. [lariee 3TH 31eMEHTBl pACCMATPHBAKTCA KaK ONMH TPH3HAK (A,). . .

8. PaccunrbiBaeM 3HaueHUA d . 1A BAPHAHTOB OGBEIMHEHHA IpyTibl A, As 1,06
W ocTanbHbIX 3nemeHTOB. Hanpumep, noxasarens d.. (4,, K) Bbuucnserca Sb
KaK: |

dyp(Ag — Pb)+d . (Ag — K)+d . (Pb - K) |

dT(Al’K)= = Ta6bnuua 42

0,5-3-2

MaTpHua AMCTAKLUMOHHBIX MOKa3aTe/leld nocse
0,32+1,25+ 1,17

— . = 091. BTOPOrO LUara rpy NMHpPOBaHHA
! K U Th Au Sn T Sb

3HaueHHsA OCTANbHBIX OUCTAHIMOHHBIX NOKa3aTesedl BBIMHCIAKT aHATIO-
ruyHo. OHH mnpuBeneHbl B 1abn. 41, rae B UMCIIHTENE YKAa3aHbl CYMMBI AHCTaH- Ag-Pb—As 5,11/6 5.71/6 4,80/6 4,03/6 3,91/6 5,86/6
LUHOHHBIX MOKa3aTelned M HX 4YMCIO B IPYTNE, a B 3HAMEHaTene — cpegHee 0,85 0,95 (.80 0,67 0,65 0,98
3HaueHHe, JTH cpedHHe 3HAYEHHs BBOAATCA B MAaTpHUy pa3sMepHOCTbio 8 X8, K ¢l e 1,08 0,96 1,10
OctanpHble NOKa3aTeNH 3aMMCTBYIOT M3 HMCXOOHOA MaTpuisl, B npouecce . . .
rpyTIMpPOBaHHA Pa3sMepPHOCTh MAaTpHL BydeT nociefoBaTeNbHO COKPALIATBCA,

9. Haxomum MuHHMaNeHOe 3HaueHHe d.. B MaTpHLE pasMepHOCTbio 8 X8. Sn 1.26
Ono pasHo 0,48 M XapaKTIeDH3VET IDVINY CIEAyHNIEr0 HepapxHuecKoro Sb
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MM BeIWYHHBI KOI)GHLUHEHTOB KOpPPENALUMH r; MO FOPU3OHTA’AH B BbIGpaH-

3y/'bTaTaM aHATIM30B PACCUHTAHBI NapHblE KOPQHUMEHT! KOPPENALMHK IS
COOEepXdaHHH BCeX OKCHAOB (Tabi. 45),

Tpebyegea:

1) nocTpouTh MaTpuubl NapHbIX KO3 GHUMEHTOB KOPPEJIALUMH H BbIjE-
JIHTB B HHX KO3(GHUHKEHTI, CHIILHO OTIIMYAIOILMECH OT HYJIS IPH HOBCPHUTES b-
HbIX BepoaTHocTax 0,99; 0,95 1 0,90;

2) NoCTpoHTh rpadbl KOPPEIALMOHHBIX CBAZEH:

3) paccuMTaTh M MOCTPOMTb JEHAPOTrPaMMBI WITH adeHjaporpadsr;

96

HOM MacuITabe OTpe3KaMH, COeAHMHAIMMH JIEMENTBI WIH TPYIINbI, YKAa3bl- o
BAWOTCA 3HAYEHUS /i .. JUISA rpyTIN, COCTOALUMX U3 IBYX 3IEMEHTOB. BE/IHUHMHDI Kosdpuumentht coppensiunn cogepmarmi XHMHYECKHX 3.1eMeHTOB
h P H dT paBHbI. N0 pa3MIHLIM 30HdM KOpsl BLIBETDHRAHHA yanpaM.’lq,‘HTOB
AHanu3 paHHOro [eHaporpaga NOKa3biBaeT, YTo HanGorlee CHIBHBIMH 7 .
BHYTPEHHHMH CBSI3AMH OG/Ia[aI0T aCCOUMALMH Y006 PasyIolHX JTeMEHTOB Vxchnn Homep 10Hb1
Ag—Pb—As—Sn—Au-—S8b, a Takke accounauns K-—Th. OTHocHTeNbHO BhI- : ' { " ' ——
COKasi CBA3b 30J10Td KAaK ¢ OMIOBOM H MbILIBAKOM, TaK H C cepebpom, CBHH- ! 1 Iv ! [
LOM H CYpbMOW NMO3BOJISIET FOBOPUTL O JOBOIILHO HErNyGOKOM ypOBHE 3po- Fe;03-FeO -0,185 0,103 002 o1e - 5vT‘-:,—T -
3uoHHOTO cpe3sa. Hamuuue koppenalHOHHON CBA3M MEXDY PYAHBIMH JT¢MeEH- §e283—N10 0,148  --0,009 -0,218 0,064 0;186 6-34(.
TaMH M KLTHEM YKa3pIBaeT 4a NpOsSBIEHHe NPOLECCOB KATHEBOrO METacOMa- F:203:§i(2)0 :88:}23 _0.38;.-' 0,198 9,449 0,830 0,U68
TO3a Ha 06beKTe, 06 3TOM Xe CBHETE/IbCTBYET OTCYTCTBHE KOPPEIAUMOHHOMA Fe:o:_\{ga -0.069 :8’3;5 —837651 ~0.770 -0.318 004"
CBA3M C YPAHOM TOpHA W Karus. OTHOCHTENBHO HEBBICOKAA TECHOTA CBA3M Fe;05—  -0,648 0400 Tooss gggg ggglﬁ 0205
MEXAY PyOHbIMH JJIEMEHTaMH, TOPHEM H KallHEM OObsAcHsAeTCA Goliee LLMpo- Al,04 g ,05 ,306 2,154
KHM pa3BHTHEM OpEOJIOB M3MEHEHHBIX MOPOA, B CPABHEHHH C OpeollamMu pya- gf283‘ 0.170 0,335 0.086 0,561 0,671 0,340
203 ,
€MEHTOB, - .
HbIX 371€M : lI:(eg—NlO -0,125 ~0,210 0,040 0419 10554 —y.032
-€0-Si0, -0, -0,149 -0,057 0,034 0,138 ;
’ : ) 0.580
3AJIAYA 3.2 558‘:‘]3% 0053 ~0076 0,050 0,C5x 0454 0657
i neiby - ~0,004 0416 0.052
Beinenemse accomHalHit X AMHYECKHX 371eMEHTOB IIPH H3YUeHHH §¢8—Cr2o3 -0,009 ~0,046 ~0,030 0,059 o 8,3%
30H&TLHOCTH KOPbI BHIBETPHBAHHA YIIHTPaMaduTOB NS :g?(()) 31133 géﬁ '—(()),030 0,070 ~0,097 (2%
. 2 , 1347 0,008 0.246 2
. NiO-MgO 0,199 0 ! ' 0,294
MecTopoxieHHe HUKENS NPHYPOYEHO K JIATEPUTHON KOpe BLIBETPHBAHHUSA NiO-A1;03-0.153 —0,22662 (())217927 833;) —-8,0% 0,159
. » W —=0. - ]
y-1bTpamaputoB. [0 MHHEpAILHOMY COCTABY M TEKCTYpPHBIM OCOGEHHOCTAM gnO—CpOa 0,163 0.123 -0,223  -0,099 0(()){2;}1 85%
B KOpE BbIBCTPHBAHHSA CBEPXY BHHU3 BbIAENAETCA LIECTh 30H: ngjo(g 0,082 0,008 -0,176  —0,442 - 0,419 0.183
1) 30Ha >xeNe3UCThIX CTAXEHUH M KOHKpeuuil (rHBGCUT-TeMaTHT-reTH- CoO—Angor(())'JzE 821(;; ‘82)(3)‘31 -0,325 -0,593 (1.304
. -0, ) < .
ronue py): o N
2) 30Ha GeccTpYKTYpPHBIX OXp (reTH1-THEGCHTOBbBIE PYMbI); Si0;-MgO™ 0.051 0.596 0723 0,639 0,405 8;%
3) 30Ha KOHEYHBIX CTPYKTYpHbIX OXp (THEGCHT-THMOHHUTOBBIE Py/bl); 282:31203 0,146 -0,214 0232 0247 0nss 0970
4) 30H2 HaYaNbHBIX CTPYKTYPHBIX OXp (MHMOHHT-CEPNEHTHHOBbIE pyAabl); MgO2 A;;grgg;f]) —8;23 -0,201 -0,521 -0,353 0:862
. 37Y, Y — —
5) 30Ha BbIUE-I0YEIHBIX IOPOA (PbIXJIbIE CEPIIEHTHHOBBIE PY/ibl); MgO-Cr,03 0,140 0,108 —8;16(3) ﬁg.ﬁ; _8'578 oo
6) 30Ha TPEUIMHOBATbIX (AE3MHTETPHPOBAHHBIX) NOPOA (TBEpMble Cep 25}1283— -0,170 ~0,428 0177 0.002 *‘0:;123 8%2
NIEHTHHOBBIE PYLbl). 1,03 ,
W3 kaxpoit 30HLI 0TOGpaHsl npo6bl, NoO KOTOPbIM BBINOIHEHBI XHMHYE-
CkHe ananusbl Ha Fe, O, FeO, NiO, CoO, SiO,, MgO, Al O, Cr,0,. Io pe- Konuuecr- 66 67 65 %0 2 "
BO npo6 2z

. 4) BbienuTs TEOXHMHUYECKHE aCCOUMALMH, CBOMCTBCHHpE ANA KaxKpoi
SOHBI;
. 5) yKasatb oTanums BBIACTICHHBIX BH3YabHO 30H 11y XapaKTepy reoxu-
AMHECKHX 4CCOMMALNK U BbickasaTh COOBPaXeHHst O BO3MUXKHOCTH obbean-
‘IEHHA HEKOTOpPbIX 30H;
6) BbICKa3aTh COOGPAKEHUA OTHOCHTE THHO TIOBELIEHHUA PA3THYHBIX XMMHU-
CKHX 3]IeMEHTOB B Npolecce $opmuposanus xope BbIBETPUBaHHMA ,
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3ajgaHue BBIMONHACTCA Gpurafoi Wy 6 CTyHEHTOB. Kaxpgpld CTYUEHT Ca-
MOCTOR [EMbHO  BBITIC. [ACT HYHKIbI 1—4 no 0:lHOW H3 3IOH. [lyHKTBI 5 M 6
B CTHAK | CNBMEC HC BUrMH 4, [¢HAMH BPHA/Lbl.

s BbIl . [HEHMS  Ddulfn MOXHO “[10/1b30BATHCA METOIHUCCKHMH
YKa3ZHUAMH K 3214 3.1,

3AAYA 3.3

PazneneHHe re0N1OrHIeCK X 00 bEeKTOB C TOMOLIBIO
J¥H eAH Ot IHCK pUMKHAHTHOH GYyHKLHH

pu Te.. ior uedd G AP dunHH paiioHa, B CTPOCHHH KOTOPOTro TNpH-
HAMAHCT yHao THE kya 1HO {HO- 1 TOYHBIE TOPObL, BbIflerieHbl [ABe CBHTRI
BiH3KUTO NeTpor paipHYeCKoro cOU14Ba. HO 3aHMMAoUMe pasnuyHue CTpa-
rUrpaduuecKoe MONVXK 1. B3aMMUOTH:LIEHHE CBHT HaJleXHO yCTaHaB/InBa-
GTCA B OTu. TbHBIX *. 11O Bl Y4dCTKaX; B OCIAiIbHOM HaCTH paiuHa obHa-
py:xeHHe nopan patl \F0 corlaBd M ODJIMKA HE [103B0;151€T O (HOIHAYHO VTHEC
TH UX K TOR WM MHO i CBHTE.

Ta6nnua 46

[lanHble aHAAK30B Bynkauoreuno-ocanoqublx nopoa pepxneft (4)
n HuHen (B) cBut

' 327 3.39 1.45 3,72 582418 449 3,72 1,68
2 4.44 2,64 1,10 3,14 4.68 3,56 4,13 3,55 1,56 4.38 6,205,60
3 3,20 2,50 1,14 2,83 4,833,50 4,00 321 1,37 3,34 5,554,52
1 3,71 3,68 1.22 415 5,62 3.59 348 2,93 122 3,94 472 3,81
& 502 300 O 98 3,32 475297 3,15 2,32 0,87 3,87 3,20 3.31
6 440 347 %3 4,06 487300 2,79 2,28 0.92 4,18 3,81 2,62
7 472 2,81 1,15 3,22 453 3,60 3.08 247 1,00 5.7 4,82 3,95
i 3,81 3,07 1,09 3,45 5.31 3,21 3,37 2,96 1,15 421 431337
4 222 342 122 3.97 5,863 62 3,65 2,79 1,03 320 4,01 3.00
10 3,58 3,05 1,38 349 £494,02 3.84 3,34 1,32 392 5,02451
11 375 2,73 1.2 1, 512438 3,61 2,52 1.7 3,81 4,954.04
12 “s4 3,14 145 "~ ©30 4131 396 324 145 4,09 592507
13 _Ar 380 1 4N5 592360 3% 3,07 1,31 323 4,45332
14 110 315 122 373 532 4.00 336 249 0,73 380 314227
15 "4 N9 1.34 3, 5.584,11 4.0l 3,52 1,53 3,84 5,824,718
16 _42 315 L4514 54344 440 414 1,82 2,38 692490
17 3,38 3.58 1,3 4722 @ 535 4,32 337 1.55 327 6.40551

138 3,56 2',6 172 ! (34,50 421 3,42 148 4,00 6.8 4.63
19 412 4,1z 72 41 2729 4,16 3.18 1,30 3,50 5.01 4.12
20 458 327 o <3 540310 3,17 3,41 152 408 612472
21 420 311 n7s 3. < N32.62 3.56 275 14l 379 4,20 3,00
96

[pogonxenve Tabn. 46
o [ Na,0|lK,0  |Ti
. 2 2 TiO; [MgO [CoO|FeO | Na,O IKQU TiO~  [MgO |C: [
I : a g0 10 |FeO
22 438 216 0. 2,38 | -
X2 . 2,38 448 30 2o )
23 ;‘2 270 1.06 352 3.027<7 62 )Eg ge; AR
. et L Ps L3 i), . )
W32 s 110 366 S61365 20 175 085 PG
R 3,83 7 2."3 200 2,04 093 313 > )2 3?(2)
kol ) n - - 5T - 3,00 ! . . I '
oM e 11 s ca LT a3y aeas
Ut L4 4, 50415 41 31, ~ag RS
. U0 398 5. . " 4 % U e ok
_ I oy 4l At et
DRI 1 s <3
1a6rm
' ofep¥aHua (B = ) MopoaocoGpa3’yonmx OKCH/IOB o
» mpo6 | Na,0 K,0 TiO, 70 Ca0 FaO -
: 7 B 3
N ggg %,92 1,26 4,51 5,15 426
y 362 310 L2012 483 375
320 3,:.(15 T 215 5.66 431
398 26 1.38 3.56 5.60 4,30
“ 354 2 1,32 4,40 503 4.10
B oW oW B
, 3.3 56
B ‘;g? 3,30 0.73 [ gyé? :229
31 242 .01 3,85 412 3.0
. 2,27 0.96 453 3.61 2,01

[Ipegnonaraercs, YTo, HECMOTPA Ha CBOE BU3YATTLHOE CXOACTBO, NOPO/bI
)

"HHBIX CB
. HT HECKOJIBKQO palIM4aTCA MO COHEPXAHHAM OTAEIbHBIX TIOpO

wobpasy dp:
oS p:)myﬁwuj,uux O‘l—<CH-llOB M XdpaKTepy MX B3auMOcBS3M. 1A ycTaHOBIeHHA
o 1 B KJIIOYEBBIX YYaCTKaxX IPUBELEHO ONpeaeneHne Komeﬂrbauuﬁ
Hn;; oﬁogs;lienbﬂmx nipobax. B tafu. 46 gaHnple onpobOBaHHA BepxHeH

Hbl HHAEKCOM -, a [JaHH H
pI€ HHXIIEH CBUTBI —

o ooosHa , Thl — HHOEKCOM B.
po H0YEBBIX YYaCTKOB OIIpG.IcIeHHEe COAepKaHUA noponooGpa3sylo-

X OKCHIOB X -
it B CXOOHBIX “(Jpoud)\ BBITNIOJIHEHO '™ OTAETbHBIM HCKyC\(TBeH

M 06H8)KCHHﬂM H KAllbHE B 0Ol1amM 8 na” ., 4H HyacTax paH. )
C bHRIM bIX bIX C OHa, OT
E€HHBbIX Il) r OT VvIrd TEKTOHHYECKHMH Hal) “[eHH,ﬂMH, riowiar C

I . o
JUIHBIM HOKPUBOM pblx.llblx OTITOXEHHH, B CBH3IH C UeM OIID 7€ TICHHE HMX
p q)qu KOrc 10 SKEHHUA sai G Y . -
dTHT pd t J) 10 art LHEHO. )II.HH HX H3YYEHHSA NPDHB
py bIE p €
]pe(; 'eTCR 1 L CHC aHH (6] )ICTAaB yH N4B C
_)' A H: Y LR bIX Ml € CBHT BbI CIHTb y HEIHe

H H onp THTb TNpHHAOTC CTh K KAaXJOH H3
. ! = ACHO ‘
[ IDPOM dHAIOrHYH :TO COCTdBA,
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MeToouyeckue yKa3anua

TIHCK pUMHHAHTHYI0 (QYHKUHIO npe/y1araeTca paccuMTbIBaTL NA ccl);e;z;-
45 - AKOGBIX TpEX NMPHU3HAKOB M3 TadI. 46, 41O MO3BOMNAET nonymmn,nH“KOB
praliicB 3a1aHni. 1A Kawaoit BeIGOpKH (4 WiIH B) 3Hachﬂﬂ6anJ ;eTCﬂ
sanocATea B 1a6.i. 45, rae KaxabiA M3 TpPU3HAKOB YC/IOBHO 0003HaY
poreiccom X, Y, Z. PacueThi MOTYT MPOBOJMTLCH MO BpIBOPKAM COK palleH
Horo o6bema (15 - 20 3HaueHHHA).

JIuHeRHsA LMCKPMMHMHAHTHAA QYHKUMA [UIA TpexX niepeMeHHbIX HWMeEeT
BH(
D =axta,ytar.

aBHEHHH
Kos¢dHumenTni a,, a,,d ; HAXONATCA U3 CHCTEMBI YP

. + =d -
5,8, 1 8,8, 7 515, dl,
= + a, = H
5,00, ¥ 55,0, T 523%3 2?
5 + =d,.
534 T 53,9, 53393 3

1 2 3 I l I
3HaYeHHH “pH3Ha.KOB no Bbl&)pKal\’f A H B B

; .

dl_ xA+ B?
dzzyA*-yB;
d3=zA+zB.

] ] s
EciiH 0603HAUATH HOMEp CTPOKH KaK i, @ CTONGUA KaK J, TO BETHTHHBL 5
MOJXHO 3anucarts B GopMe MAaTpHILbL.

S11 512 Si3
S= |81 S22 523

S31 S32 S33

Ta6nuud 48
Pacyer KO3(hHUHEHTOB THCKPAMHAHAHTHOR DYHKUNH

Ne

X |y z x| xy |[xz y? vz | z?
n/n

1

nAB)

100

3HayeHHA Si- COOTBETCTBYIOT NIEMEHTaAM KOBapHaLlHOHHOﬁ MATpHILbI

NpU3HAKOB X, % Z ¥ BBIMMCIAKICA, KAK CYMMbl KBaApaTOB OTK;IOHEHHH
MIJTH CYMMbI CMELLIaHHBIX TIPOM3BENEHNA OTKIOHEHHH

"4 _ "B _
S = 2 X))+ Zxp - xp)%;
n, ng
;0= Z Wy V)t Zgi-vgh
n ng
512(21) = Z(XA, xA)(yAI yA)+?(xB _xB)(yBi_yB)’

n
A _— _ —_ —_—
Siaany T Zl (xq; - Xg W2y ;- 24) % Zl (xp; —xp)(zg; —2p);

anBC)J,CHHblC BbIllI¢ BBIPDAXKEHHA 1A yﬂOGCTBH pacueToB MOTryT ObITH
3aMEHEHDbI HAa IKBHBAJIEHTHbIE BbipaXK€HUA [JIA CYMM KBAaApaTtOB BHA

g ) g s (ExiA)z (Exi3)2 )
S = (Zl Xia T }l:xiB) - " * e J oY

H UTA CYMM CMEUIAHHBIX npou:meuenm“« BH1a

nA IIA ﬂB ﬂB
4 g }fxiA }fyiA Zx;p L¥ig
s =(Zx, ¥y, , v Zx.,3..)-( + Lo(2)
12(21 A1 A iB7iB
( ) 1 1 IIA nb,

e n, uong - 06beM BbIOOPKH W15 00beK1a .1 U B.

CyMMb1 CaMHX 3HAUEHWH NPHU3HAKOB MO BbIGOPKUM, X KBALDUIOL H pau-
IMYHBIX COYETaHMH MPOH3BCOEHHH BLIMMCIATCA B Tabn. 47, Kyaa 3aHuCATCA
MCXOOHbBIE JAHHBIE JUTA ONlpefe/ieHHUro BAPHAHTA 3adaHUA.

Hanpumep, ecilM B3ATh B KayecTBE MPHU3HAKOB ;UIA NOCIPOCHUS LM CKDH-
MHHaHTHOK ¢yHxuun Na, 0, K,0, TiO,, 0603HauMB HX. COO1sCIC Buile
kak X, Y U 7, v IpOBOAMTb pacyeTb! M0 MepBbiM 15 3HAUCHHSIM H's COBOI -
HOCTe A M B, TO 0KaXeTCA:

:'xm =57,13; ZyiA = 46,94; ‘:,.A = 15,U4:
-4 =358 vy =313 Zg = 1.20:
- =54,90; Ly p = 44,41 Yo, e



. ; V. = 2.90; Z, = 1.23;
Xg = 3,66: Vg = 2.,90; P ] -
S i = 273490: s 1= 14884 Lz, = 22,13,
NS RIN & $21 = 2362
v x=. = 203.70, Ty = 134,58 LIg = =204

Xig = =YD Yig B oo
Topqe =4 T, =0700 1547000
w - v,y T E Lygipg =0 0
VRN BT L COL) e cHAD pA S

5. - 5490 -

! = AR 1 IS 370 -— - — - F = ———:QV,‘

1

57,15 46,94 $4.90%44.41

: 52— + — = L Y
YAy T 178,04 = 163,27 " s
§7,13x18,04 £4,90x18.41
o e = 0,66
0+ 6885 — ——m— — ,66:
Sagn = 1- 15
46,94% 44417 .
o e b = 508
5., = 145 54 + 134, ” s
46, 94x1304 44,41x18,41 |63
= 5042+ 56,16 — - AL PR
gl‘.‘(:i'l) 50'4 15 15
18,047 18417 4
lal o + ) _ o , .
$33 = "I 2202T g 15 :

BBIYMCIHAM TAKOKE 3HUUEHMA d N (A FaXIOTO MPHIHAKA:

&
|

= 3,81 — 3,66 = 0,15:
- 3,13 -296=0,17;
d, =120 113= 003

2
~
il

¢ 0 My cH AY Y DABHEHHH:
NoncTdBAAA IHAUCHHA §;; M J. NONYYHIIH CHur AY ¥ P

9,17a, + 1,944, t 0,604, = 0,15;
1,94a, + S 05a, + L,03a, = 0,17,
0,00a, t 1.03a, t 1,452, = -0,u3.

oy . * » 3 g a
flaHHas CHCTEMA Y PABHEHHH MuKeT DbITh pellcHa ¢ ng?aommo M(;)rnoui-
[aycca NOABOpOM M! IR ‘uTener, obecneuMBaILMX pdBEHCIBO Ko:-xpo "
SHTOB B ;] ACHMAX. Tu MU3BULIIACH BBMATAHHEM (H.IM CiLOXCHHEM) ,u-lTb
~ J !
: ipIX @, @ N0.1y4d
10 ypaBHEHHA M3 Tpy:: FO He ~.104aTh OAMH M3 HEU3B « ;
10BYI0 CHCIEMY YDABHENHH. . _
yB O SiieM BWIE. Yy, JHUM A w AHHF A OMTMa M HpOBE 1CHUA
H e : * W H; no
pa ro= Ha IBM, cHeTSMA | DALHCHMA pellacTLA .. pud JICy 1MHaHTbI
popm e 1Kpz 1eps:
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= . = . = !
a, Aal/A, a, Aaz/A, ay Aaa,A.
HeTepMuHaHT (OnpedesiuTeslp) A XapaKTEpHU3YeT MaTpHUy IHAYEHH Sij -
1 maTprubt pasMepom 3 X3 OH BbIYHGIAETCS KAK

A= 511522533 ¥ 519593531 ¥ 51385083 Sa%n S e 1S
Matpuibl 18 BHIYMCICHHA OETSPMHH&:TOB S Tt
MaTpuue s

A_'

CTONOUA, COOTBETCIBYMILLEIO 10102 UIv Ko a¢ F 1HeHTa a;
BEKTOPOM 3HaueHHH d;, HaNpKMep:

0,15 194 0,66 9,17  0,i5 0,66
A, = | 017 505 1,63|; a4, = |1°4 017 1.63],
! -0,03 1,63 1,45 : 0, —0.03 145

9,17 194 0,15
A, = [1,94 505 0,17
3 0,66 1,63 -0,03

HetepMHHAHTBI BBIYMCIIAIOTCA 110 YKA3aHHOMY BbILIE TIPaBHsLY.

EciM pa3sMepHOCTb mMarpuubl (M cOOTBEICTBEHHO YMCIIO NPHU3HAKOB B
Yy pPaBHEHHH AMCKPHUMHHAHTHOW PYHKLMH) BOJIbLIE TPeX, TC I BBIMMCIICHUS
OMpeNeNnuTeNna MOXHO BOCNONB30BATbCA NPHEMOM DPA3/I0XKEHHA Onpenenure-

ns no crpoke. Jl1A MaTpHLbl 3HAYEHHA 1-TO NOPSAIKA OH MOXET ObITh 3aNKCaH
B BUE

det llsi]. || = SIS b= s, ts

o H (=D s s |

11I 12|12| 1n’1n’

1ge yepes |si]. | 0BO3HAuEH OMpeaenuUTeNb MaTpHUbl 7 — | NOpAJKA, NONYYeH-
HOM M3 MaTpHLBbI lls | BbIYepKHBAHHEM 1IepBOH CTPOKH H j-TO CTOAOUA.
B paccmanuBaeMOM npHMepe JeTepMHHAHTL] COCTABNIAKOT!

A=139.185; A =0409: A =12586: A = -3.625.
a, a, as

('OOTBETCTBEHHO TMOYUHMM CNEAYOLIHME 3HAUSHAA KO3XDPHUHEHTOB a :

0,409 2,586 -3,625

=~ = 0010: .= = 006n; a, = - = ..0,092¢
717 39,185 v 937 39,185 ! TETY

TaknM 00pa3oMm, ypaBHEeHMe JIMHEAHOH JIMCKPUMHHAHTHOH (hyHKUHH
B 3TOM cilyyae OyaeT HMETb BHA

/) == 0,010x + 0,066y — 0,0925z.
"yree HEOOXOOHMO BBIUMCIMTDL 3HayeHHEe GYHKUMHU D . OTHOCHTENBHO KGIO-
i Or0 MOXHO CfefaTh BbIBOM O NpPHHAUIENHOCTH I0BOTG HEU3BECTHOI'O OOB-

:KTa K TOMY WIH HHOMY Kilaccy (CBHTE).
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1 -, = — = — =
D= e ey txp) ta, (Y tyg) ay(z, v 2g) =

= —— T I RL+ 366) +000613,03 +2,96) - 0,0925(1,20+ 1.23)] =

i no . . 20 €. "u. T HAbe 90p 2€OBAHKA KOLUPBIN NIPHBL IEHDI
3 1.5 . 6. MOTYT ObITb UTHECEHBI K BepxHed cBuTe (0OBekT Kkiacca ),

W bl ¢ cHioe 3Havenne D Hux 60ibuie 0,126; B IPOTHBHOM Jiyyae
HUM . TKHbI U HOCHTRCA K HUKHeA cBuTe. Hunpumep, s oBbenTa, Xapak-
repuayeMuru npoboit K-35 sHauermue D coctasnser D= 0,010-3.60 + 0,066
x2, o~ 0,09251,26 = 0,113 #, ¢ ICZOLATZIBHO. OH MOXET OBITb OTHECCH K
HHs<Her ¢BATe (VOBCKT K.laccs B). AHATOrMYHBIE BbIUHC.IEHHA MPUHIBLAATCA
MO € . . 1M I100aM cepHu K.

3A/lA4A 3 4.

Hcncan3oBanne ypasBHEHHSA MHOXXECTBEHHOM PErpeccHH wis
OLEHIH COIEPXKaHUH MOMYTHBIX MONe3HbIX KOMIIOHEHTOB

o1+ 1eee P '2[IKM MECTOPOKIEHHH MNOJIE3HBIX HCKOMNAEMBbIX [POBO-
MUTCH . YN Ype 1, " KO{OPBIM YCTaHaB.(MBAKTCA COAEPXKAHHUA OCHOBHBIX
ehfue  WOMACH..£.04. KpoMe HMX B pyJax, Kax 1PaBWIO, NIPHUCYTCTBYIOT
MOl . MO.23lLle KOMIOHEHTBI, M3BJIEYEHHE W JalIbHEHIee HCTIOb30BAHME
th 01T XO3AR( 1B KOTORBIX HOBBIWEET spdeKTHBHOCTE OCBOCHHA Mec-
op f. ITH KOMIIOHCHTBI NOUIEXAT YUETY H YYaCTBYIOT B IIOICUETE 33-
naco B 17 e Bpena onpeneneHde COAEPKAHHA MOMYTHHIX KOMIIOHEHTOB
B KT IbHOH Npobe OKa3bIBaeTeA CIIOKHOH M TPYI0EMKOH OMnepauu-
* B UBA3H o BbICO1 © CTOMMOCTBIO AHATH30B M MX HEOCTAaTOYHOHW YYBCTBH-
bl OCIBI0 "M Yho, MX KOHLUCHTPAaUHAX.
A i< I1OH 33,1344 BO3MOMHO Ha OCHOBE NMPUMEHEHHA KOPPETALHUOH-

AbIX 10 o, UCNOJIL3YIOMX B3aUMUOCBA3Db COHEP)KHHHﬂ KOMIIOHEHTOB pyQ.

18 BbIABJICHHA 3TOH B3aHMOCBA3HM NpH pa3Beke MECTOPOXAEHMH OTOHpa-
WTCs JTalOHHbie 1PEACTABUTENbHBIE NPOOLI, B KOTOPBIX KPOME CONEPWaHHA
OCHOBNBIX KOMIIOHEHTOB, ONpPENESiAETCA BECh KOMIUTEKC NOMYTHBIX 3TEeMeH-
TOB.

Ha MecTUpOKIeHHH aN4THTa BbINOJIHEHD! aHAIW3bl JTaJlOHHBIX Npo6.
[Tpubbr xapakiepH3ylol YeTbIpe NPUPOJHBIX THNA PYH. Pa3lHYaIOWHXCA TEK-
CTYPHO-"TPYK Y PHBIMH OCODEHHOCTAMM, MHHEPANBHBIM COCTABOM, COMEPXKA-
MMM OMNL HIUB Py | ¥ MX B3aUMO3aBHCcHMGCThI0. [IpoBeaena npe:Ba-
PHICTbHAS . . ICTHYECKUA 06paboTKU pe3ynbTaTOB. YCTaHOBIIEHO, UTO pac-

raees BIRLMUMPHUYCCKHX [J@HHBIX 10 KUK IOMY KOMIIOHEHTY M THily pyd

011 4B ID AT HOPMaIbHOMY 3aKoHY. Cp. IHMe copepXaHHA KOMIIOHEH-

s T ¢ OUCHKHM AMCTIEPCHA 1V KAXKOOMY THIIY Py (IpHBEICHbDI

Ta6nuua 49

[lapameTpbi pacnpenesieHHit conepxanuit (B %) KOMNOHEHTOB
O THMAM pyn

Tun | O6rem
yya | smibop-

cpemHee COMepaHHe

IMapamerpsnr (

aucnepcus
KH
PZOS Fe203 ThOz ETR203 CeO 1.3203 F
. 65 11,2 3,2 0,21 0,18 0,07 0,06 0,38
105 8,3 0,038 0,023 0,0042 0,0033 0,152
" 50 82 29 0,15 0,16 0,06 0,05 0,30
68 7.2 0,020 0,022 0,0032 0,0023 0,088
0 a4 18 0.8 0,12 0,05 0,05 0,31
80 30 0,029 0,013 0,0022 0,0020 0,092
v 60 6,6 2,2 0,10 0,09 0,04 0,03 0,22

38 41 0,009 0,007 0,0013 0,0008 0,043

Ta6nrua 50
UieHKH KO3 PHIUHEHTOB KOPPEIALHH

OMITOHEHTbL Tun pyn

I 11 111 v
P,05-Fe,03 0,68 0,46 0,58 0,41
P,05—ThO, 0,91 0,52 0,70 0,06
P,05-XTR,0, 0,85 0,40 -0,32 0,16
P,05-CeO, 0,82 0,43 -0,39 -0,04
P205-La,03 0,87 0,36 -0,49 0,18
P,05—F 0,97 0,84 0,64 0,87
te;03 -ThO, 0.72 0,48 0,74 0,32
2,03~ TR, 05 0,53 0,15 0,05 0,17
ley03-Ce0, 0,52 0,19 -0,02 0,08
rea03-Lay04 0,55 0,10 -0,15 0,30
Fe,03—F 0,70 0,68 0,94 0,55
ThO, -ZTR,0; 0,77 0,19 -0.34 0,36
ThO,—CeO, 0,76 0,23 -0,37 0,58
ThO,-La; 04 0.78 0,20 -0,50 0,39
ThO,-F 0,94 0,69 0,76 0,29

Copep>aHusi ¥ QUCNIEPCHH KOMMOHEHTOB YKasaHwl B NpoleHTax. OkcHa
dochopa ABNAETCA OCHOBHBIM KOMIOHEHTOM H NpPH Pa3sBedKe MECTOpOKIe-
HHA oMNpefensercs B Kaxaod npobe. CymMmMa OKCHAOB PENKHX 3eMellp
(£TR,0,), oxcun uepus (Ce0,), okcun naurana (La,0,) u drop (F) pac-
~MaTPHBAKTCA KaK LEHHbIe MOMyTHbIE KOMIOHEHTb. KpoMe TOro, B Kax/IoH
npobe AeLieBLIMH M IKCIPECCHBIMH METOAaMH MOXKHO YCTaHOBHTb COIEpPKa-
Hue oxcua xenesa (Fe,0,), npucyTCTBYIOIEro B COCTaBe MarHETHTA M OTIpe-

eN1eMOoro Mo AaHHbBIM KapoTaxka MarHHTHOW BocnpyumumuBocTH (KMB), u
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okcupa topusa (ThQ,), onpenensemMoro mo AaHHPIM [AMMAa-KapoTaxa pas-
BEHOOYHBIX CKBAXMH.

[IpeqBapUTENbHO YCTAHOBJIEHO TAKXe. YIO B3aHMOCBA3b KOMIIOHEHTOB
pya MOXeT ObITh annpoKCUMHpPOBada Kak JIMHEHHaA. OueHKH BpIGOPOUYHBIX
K03¢HUUMEHTOB KOppENALMH 10 THUNAM Dyl MEXAY COMEPXAHHAMH KOM-
NOHEHTOB NpHBeneHs! B TabuL. 50.

Tpebyerca: OLUEHUTb HAIHYME MHOTOMEDHOH KOppPENALMH MexXAy MOMyT-
HbIM W OCHOBHBIMH KOMIIOHEHTAMH; pacCYMTaTh y paBHEHHE MHOXECTBEHHOH
NMHHEAHOMN perpeccu Mexay MONYTHBIM H OCHOBHbIMH KOMIIOHEHTAMH.

Meroduueckue yxa3zanus

Kaxpgbiii MCMOJHUTEND BBINOMHAET pacyeTbl 1A OUEHKH COOEPXKaHHi
OfHOro MOMYTHOrO KOMIIOHEHTA IO OfHOMY M3 THIOB pya. B kayectse
OCHOBHBIX KOMIIOHEHTOB, COAEPXAHHA KOTOPbIX NPEANOaraTcsa H3BECTHbI-
MH B KOXIOM PYOHOM HHTepBane, ucnonssywres PO, Fe, O, n ThO,.

Jns nonyyeHHOro BapHaHTa 3afaHMA COCTABJIAETCA MaTpHua Koabdu-
uMeHTOB Koppensauuu. [MomyTHpIH KOMMOHEHT, YCJIOBHO NPHHMMAEMBIA 3a
3aBUCHMY0 BENTMUMHY y, pacroniaraerTcsa B NMEPBOM CTOJIOLE M NEPBOM pALy.
OcHOBHblE KOMIOHEHTbI PACCMATPUBAIOTCA KAK HE3aBMCHMBIE BEIMYHHBI U
yC/IOBHO 0603HauanTCa X, X, W X5. Hanpumep, wis ¢1opa no BTopoMy THIy
PYA 3Ta MaTpHua OyAET BhIMIALETb CIEAY LM 06pa3oM:

1 084 068 0,69

R— |084 1 0,46 0,52
0,68 046 1 0,48
0,69 0,52 048 1

YpaBHeHHe MHOXECTBEHHOH JIMHERHON PEerpeccHt HMeeT BH[
y=aytax va,x, tax,,

roe ¥ — 3aBUCHMas MepeMeHHas (COOep)KAHHME TOIMYTHOTO KOMIIOHEHTa);
X,, X, ¥ X; — HE3aBHUCHMBbIE NepeMeHHble (COMEPXKAHUA OCHOBHBIX WIH JIEFKO
ONpeaenseMbIX KOMIOHEHTOB); a ; — CBOGOMHDIA WICH YpaBHEHHs.

Ina oueHKHM BO3MOXHOCTH HCMONb30OBAHMS YPABHEHHA MHOXKECTBEHHOM
pErpeccHH HeoOXOJHMO OIlpedeiHTh K03G(HUHEHT MHOXECTBEHHOH KOppe-
TIALMM M NPOBEPHUTh THNOTE3y O HATWYMHM TaKo# cBA3H. KoaddHumeHT MHO-
X ECTBEHHOH KOpPPpEJIALMH

r =+1—-|RI|/4

s} = VIZ IRTTA, S

roe (R, — OnNpemenuTh MaTpHIbl NapHBIX KOXDPHUMEHTOB KOppEJIAUMH;
A, - airebpanyeckoe JONO/IHEHHE [UIA IMEMEHTA MATPHUbI R, COOTBET-
CTBYIOLLErV V.
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Anre6GpaluecKoe [OMOITHEHHE Ayy BBIUMCITAETCA KAK OTlpefenuTellb MarT-
pHLUbI, TIONTY4YEHHOA U3 UCXOZHON MATpPHUbI R BhlYEpKHBAHHEM IIEPBOH CTPOKH
4 nepBoro cron6ua. Jlis BblMHCIEHHs ONpeneHTeNsi MaTpHUbI MOXET ObiTh
YCTONIb30BaH TNPHEM pa3nokeHHA No crpoke. [IpH 3TOM Kaxpaplid 37eMeHT
_TPOKHM YMHOXaETCA Ha COOTBETCTBVIOllee areGpaniecKoe [IONOIHEHHE,

3HaK MPOU3B: " "iMA ONpE. cnfc [CA MHOXHTICeM ( ¥, rpe & CYMMa Ho-
pa CIpOKH ¥ YuMend ¢hi 1dra. .IpH BuI™ @HHF wu” @~ 7 onoil-
HHH JITOT TpHeM B Al>en A RPUUYHVICHEA DeT  MHHAn1UB
fo.lpedenuic.icid) MaTpdl pasM 1 30l MOKHUO MZ0GnL0Balb TTPABHLO
" TPeyrOJIbHHKOB .

ayy dy, dy3
A= |y Gy dy, = Gydgglag T dyaday T dygUyda,

a3y Q3,5 433 T @yp09,45) 105,033 d),d,y305,.
B paccmarpHB4aeMOM npumepe afirebpanyecKoe A0MNOTHLHHE Ayy Oyuer npej-
CTaB/IATL COBOM e TEPMHHAHT MATPHLLbI:

1 0.46 052
A= 1046 1 0,48 | =1+0,1148 +0.1148 --0,2704 - 0,2116 -
0,52 0,48 1 ~0,2304=0,5172.

Onpepenutens MarpHubr R GydeT paBeH cymMMe NpPOH3BEASHMI arieMen-
OB NEpBOJ CTPOKH Ha COOTBETCTBYIOLLME anreGpanyecKHe JONOTHEHHA

: 0,84 0,68 0,69 1 0,46 0,52
Ri= (084 1 046 0521 _, 1046 I 0,48 -0,84 x
: 0,68 0,46 1 0,48 0,52 0,48 1
0,69 052 0,48 1
0,84 0,46 0,52 0,84 1 0,52 0,84 1 0,46
x 10,68 1 0,45 | +0,68- | 0,68 0,40 0,48| -0,69- [0,68 0,46 1 |=
0,69 0,48 1 0,69 0,52 1 0,69 0,52 0,48

= 1-0,5172 — 0,840,297 + 0,68 (—0,1532) - 0,690,129 = 0,0745.

Orcopa Ko3h GHUMEHT MHOXECTBEHHOH KODPENAUMH If JAHHOrO MpH-
mepa 6yaeT paBeH:

0.0745 _
’y{xl,xz-hk: V11— ——— = 0925.

0,5172

T'unoTesa o paBeHcTBe KO3 GHUMEHTA MHO:KECTBEHHON KOPPeESALUM Wy
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1110 IPOBEPAETCA ¢ NOMOWIBI0 F-K pHTepHA OHiuepa:

n - m)r;{xl, %y, x3];

= - - ,
m-1)(1 ’y{‘pxz:xa})

roe n — oGbem BHIBOPKH; M — YUCIIO HE3ABMCHMBIX NEPEMEHHBIX.
na nanHoro npumepa 3HayeH’e

(50 — 3)-0,856 40,23
= = = 140,
(3 - 1)- 0,144 0,288

BBIYHCIIEHHOE 3HAaY€HWEe CPAaBHHBAETCH C TaGNIMUHBIM UIf 5 %-TO ypoB-
Hs 3Ha4UMOCTH TIpH 11—m ¥ m — | wAcne cTenexedt cBoBonpl (cM. nmpui. 4).
['unoTesa NpuHHMaeTCs, €CIIM BLIMHCIIEHHOE 3HAYEHHE KPHTEPHS MEHbLUE Ta6-
nuyHOro. B 1aHHOM cnyuae TaGNMuHOe 3HAaYeHME KPUTEPHA COCTABMseT 3,2 —
ropasao MeHblie BbMUCIEHHOro. TakMM 06pa3om, runoTesa 0 paBeHCTBE Ko-
3¢ PHUMEHTa KOPPENAUMH HYNI0 OTBEPraeTcs, YTO NO3BOAET MCIOJb30BATH
YPaBHEHHE MHOXECTBEHHON PErpeccHH OJIA pelieHUs NOCTABIEHHON 3amaum,

Koabduunentnr MHOXeCTBEHHON perpeccHu a,, a, 4 a, OonNpeaeisior
N0 BbIPaXKEHHIO

a; = —(Sy /Sxi)(ry;li /r;}}

-1 -1
r nur
rae yx yy

i
HCXOOHOH MaTpHue R; Sy H S): — CTaHOAapTHbIE OTKJIOHEHHA NEPEMEHHBIX
i

— 3JIEMEHTbl MATpHIIbI R™!, ofpaTHO#t N0 OTHOWEHHIO K

MX;: i — HOMep HE3aBUCHMOW NEpeMEeHHOM.

JneMeHTbl 06paTHONH MAaTpHLUbI (r;j') MOTYT ObITb BbIUHCIIEHBI KaK TPAHC-
NOHMPOBaHHbIE AIreGpanyeckue AONONHEHUA UCXOJHOH MATDPHIUbI, JENEHHbIE
Ha 2e geTepMHHaHT. lockonbky MaTpHUA KO3(HUUMEHTOB KOPpPENISUMU CHM-
MeTpHYHA M asirebpanueckue OONOIHEHHA OeNATCA Ha KOHCTAHTY ([EeTepMH-
HBHT), TO KO PHULHEHTDI @; MOXHO BBIYHCITHTD Yepe3 OTHOLIEHHA anrebpau-
YecKMX OOTOIHEHHIT B MepBOH cTpoke (cTosbue) 06paTHOR MaTPHLbI:

ay = =(5, /S, YAy, /4,05 a3 ==, /S, WA, /4,);
ay ==(S, /S, YA, [A,).

3HayeHHs CTAH/IAPTOB I KaXOOro NPH3HAKA BbIYMCIAIOT MO [JaHHBIM
1461 48. lna paccMmarpuBaeMoro npumepa ajirebpanyeckue JONOJIHEHHA 110-
JlydeHbl HaMH 1IpH BBIMMCIEHHH JeTepMHHaHTa maTpuubl R. KoadgmumenTs
perpeccuy 3zech 6ynyT cienyroume:
0,297 -0,297 0,297 -0,153

g == ——— ——— = 002l; a, = T es m=0,033;

0,297 -0,129 0520
13 T oaa  osin 059

BOBOAHDBIN WICH Yy ipaRICHKS @, HuX AT Y popmysie
Ty oaxy dyx, -dgig,

j—

a
(€ ¥,X;,X; HX; — CPeIHHE BRIGOPOULbIE 3Hi {EHHA NLPEMEHHDIX.
B naHHOM ciiyyae ero 3HaueHue ONpeIENAETCA CEAYIOLUM 0GpaIoM:
i, = 0,30 -0,021-8,1 +0,033-2,9 + 0.529-0,15 = —0,0452.

TakuMm o6pa3oM, ypaBHeHHe MHOXECTBCHHOW pEerpecCHMM Mjisi NMAHHOTO
npuMepa NpHobpeTaeT BH,L

F = -0,0452+0,021P,0, + 0,033 Fe, 0, + 0,529 ThO,.

Pasmen 4

MATEMATHYECKOE ONMHUCAHHE MPOCTPAHCTBEHHbBIX
TEOJIOTHYECKHUX 3AKOHOMEPHOCTEH

3AJAYA 4.1

BrisiBNIeHHE H KOHYECTBEHHOE OITMCAHHE 3aKOHomepﬂocreﬁ
OpOCTPAHCTBEHHOr 0 H3MEHEHHA NMAPAMETPOB I'EOJIOFHYECKHX TeJl

s uenen Noucka MECTOPOX'IEHHH ypaHa B Npefefiax I'DaHMTOHOHOIO
MacCHBa Obula TpoBefeHa aj3poramMMa-ClieKTPOMETpHYECKas CheMKa Mac-
wTtaba 1:50 000. B pesynbTate 3TMx paboT ObUTH 1OJ y4 .1bl JAHHbIE O MpO-
CTPAHCTBEHHOM M3MEHYMBOCTH COAEPXKaHHH ypaHa, Top I U KA (Tafm. 51—
53). Tpebyercs BbIIeNUTb NepcliekTUBHbIE YYaCTKH Ha HATHYHE YpaHOBOIro
Opy[EHEHHA.

Mectoposxenna ypaHa npenrnonaraeMoro NpoMbIUDTIEHHOIO THIMA Xapak-
TEPH3YIOTCA TOBBILIEIIHbIMHA CO;IEPXAHMAMM YpPaHa M TODHsA, a8 TAKXKE IOHH-
XKEHHbIM COOELXKAHWEM KaMMA. B CBA3M ¢ ITMM, MEPCNEKTHBHbIE MUIOLIAH
ONpenensAloTCA 1) MeCcTaM COBMELICHMA MNOJIOKHTENIbHbIX aHOMAlMH YypaHa
M TOPHSA C OTPHIL: ENIbHBIMH @HOMATTMAMM Kail 5.

Ins peweHus 3adayd HEOOXOUMMO BbINOIHMTL CIE/AYIOLIME ONIEPALMH

1) npoBepHTh 14NOTE3y O HATHYMH TpeHda B NPOCTPAHCTBEHHON M3IMEH-
YMBOCTH COJEPXaHHI ypaHa, TOPHA M KATHA. YCTAHOBHTb XapAKTED 3aKUHO-
MEpHBIX HM3MEHEHHMH COJEPXKAHMA pafMOAKTHBHBIX IIEMEHTOB IO EIMHHY-
HbIM NpodHIAM;

2) onpeneiuTs pazsMep HEOJHOPO,HOCTER B paclpede:leHHH COMIEPXAHHH

¥paHa, TOpUA U Kalus; :
N
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MponomketHe Tabn. 51 Mpoponxenue tTabmn. 52

o - TMpodbum — TIpodwr B
Kem o 1s | 16 | 17 ‘ 18 L” ’20 [ 21 |“ | 23 } 2 ‘25 wemd 2 ({3 |a || s |6 r7 F ! s |10 |11 |12 |13
27 30 25 20 10 M 20 14 13 12 12 7 8 8 9 8 8 8 10
3 Lo bs b 25 2 38 s 20 15 12 - 13 1514 6 6 6 8 8 8 9 10 11 10
3% S U7 s 27 27 25 21 20 1S 1S LS % 18 16 12 8 8§ 9 9 10 10 12 11 10 10
37 20 17 22 25 30 25 30 LS 1,5 1.5 lé 15 13 12 10 8 9 11 10 10 11 11 9 10
38 20 20 22 22 22 20 20 Ls LS LS L 14 17 8 8 8§ 8 8 7 8 12 12 8 10
39 1.0 1,5 1,0 1,0 1,0 17 1,2 05 0 LS 15 14 14 10 7 6 8 9 & 10 8 8 9 11
40 12 1,0 05 05 12 1,2 10 10 10 15 15 1 12 8 8 o ; S : 8 8 !
Ta6nauua 52 MpopomxeHue Tabn, 52
Conepxanxe (8 107%%) Topun
m- Tpodnuns
Mpodws ra
— 14 | 15 16 17 18 19 | 20 21 22 23 24 25
xetd |1 2 3 4 5 6 7 8 9 10 11 12 13 -
7 8 8 9 10 10 8 12 11 8 16 15
1 10 13 7 6 6 6 10 13 10 10 9 9 7 : 7 10 11 10 10 10 7 11 12 11 16 12
2 12 13 10 6 6 g8 10 14 11 9 7 7 6 By 8 10 10 11 17 11 14 16 17 19 20 11
3 14 12 12 6 6 11 11 13 15 11 8 8 8 . 11 10 10 14 13 14 16 15 20 16 21 13
4 15 8 12 g8 12 12 13 20 18 13 10 10 1l 119 11 19 13 14 15 18 17 18 16 14
5 8 10 10 9 10 10 15 20 18 14 11 10 11 9 11 10 11 12 14 15 17 16 17 14 15
6 10 12 10 9 9 10 14 12 10 10 11 10 10 10 10 10 12 12 14 14 15 15 14 13 14
7 12 14 11 10 11 13 14 12 10 10 9 10 12 ‘ 9 10 12 14 14 14 15 17 15 13 13 12
8 14 13 14 12 12 12 10 10 10 11 12 10 8 ) 11 8 10 13 12 16 10 17 16 12 10 10
9 16 13 12 13 13 12 12 12 13 10 11 12 11 . 1110 12 14 11 15 17 16 14 10 9 9
10 15 15 14 11 12 12 16 14 14 10 12 10 8 10 10 12 14 14 17 12 9 9 9 9 10
11 16 16 13 15 16 15 15 14 12 12 10 11 10 10 10 13 15 14 11 16 17 11 13 11 14
12 16 15 14 14 14 15 14 14 14 13 11 11 10 7 7 12 11 11 14 16 14 15 17 19 20
13 16 14 14 16 16 15 13 12 13 13 13 12 10 8 4 6 9 15 20 22 24 28 21 24 21
14 17 14 13 13 9 13 11 10 13 11 12 13 11 8 9 8 12 16 24 29 24 16 21 25 23
15 13 16 13 14 11 15 14 11 10 8 7 7 8 10 12 10 16 20 22 29 25 21 19 19 18
16 20 16 12 12 14 15 14 11 7 6 4 4 9 9 11 12 16 20 21 28 30 24 24 23 20
17 15 19 17 18 17 14 13 7 6 6 6 6 8 9 12 16 20 22 22 24 29 25 20 16 18
18 12 14 17 13 13 15 12 6 6 6 7 7 8 9 9 12 16 16 20 29 28 23 22 23 22
19 13 14 18 14 12 10 6 5 4 4 8 8 8 ) 76 9 17 21 24 28 22 18 16 16 18
20 12 15 17 15 10 4 4 4 4 6 6 6 8 9 9 9 10 23 28 25 20 29 16 18 16
21 12 11 12 15 12 4 3 6 5 5 5 7 9 7 9 10 15 22 24 2 29 18 17 21 22
22 12 11 11 12 11 4 35 5 6 7 10 9 6 8 11 15 16 20 24 26 24 22 22 21
23 16 11 12 12 11 7 6 5 5 6 7 9 7 A 10 13 20 20 28 22 22 22 20 20 21
24 12 11 15 14 13 8 7 7 6 6 6 7 6 12 13 14 14 15 16 12 14 16 16 17 16
25 12 11 14 14 13 12 13 11 9 9 10 9 9 w9 8 9 12 14 20 27 27 24 24 20
26 15 14 15 12 10 9 9 10 9 7 7 10 7 R 8 8 12 17 20 24 29 26 23 23 20
27 14 12 12 13 10 7 4 6 1 9 10 8 7 11 17 13 14 18 21 27 24 22 25 22 18
28 16 14 12 10 10 8 7 6 1 9 9 9 7 9 11 10 17 15 22 24 23 24 27 29 27
29 16 15 15 11 10 9 8 7 6 8 10 10 8 11 10 12 17 20 29 30 30 27 32 29 27
30 12 14 12 12 9 8 9 8 8 12 10 9 10 10 10 12 17 22 28 32 30 32 33 28 23
31 11 12 12 8 7 8 7 6 8 710 8 8 10 9 20 18 26 30 33 34 34 33 24 20
32 11 13 11 8 6 8 6 8 10 10 9 9 10 10 14 20 24 28 30 30 28 28 28 19 18
33 16 14 11 8 8 7 8. 8 9 8 10 9 10 12 12 14 26 22 28 28 28 28 22 22 20

112 113



Mponoikende 126, 53

TMpc1enxenue 1165 52
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[poponxenue Tabn. 53

N° 1 - Mpoduns
KeTa [ l |

I14 ilﬁ ‘16 17 rlB 19 20 L}l ‘22 23 [24 25
33 2 2,5 4 4,5 4 45 4,5 4,5 4,5 S 5
34 2,5 25 3,5 4,5 4 4 45 4,5 s 4 4 4
35 3 3,5 3,5 4,5 5,5 S 4,5 5,5 6.5 6 5 3,5
36 3,5 3,5 3 5 7,5 5 6 6 6,5 5.5 5 2
37 2,5 3 3 3 4,5 4,5 8 5.5 S 4 3 2,5
38 35 25 3 35 5 45 45 5 4 3,5 3 3
39 25 2,5 3 a5 4.5 4 3 4,5 3 3 3,5 2,5
40 25 3 3 4 4 4,5 45 4 2,5 3 45 2,5

Meroduueckue yrazanus

Hns BbigeneHHA yyacTKOB ¢ AaHOMATbHBIMH 3HAUEHHAMM COMEPXKaHHUIl pa-
OMOAKTHBHBIX 3/1EMEHTOB B Ka4eCTBE I€0,10r0-MaTeMaTHUeCKOH MOMIENH Npen-
J1araeTcs MCIONb3OBATL MOMAENDb THMA clyuyadHeiX dyHkuuMi. M3 cywuecrsa
tipeyiaraeMod Mopneiy HabnrwoaaeMasa H3MeHUMBOCTh CBOMCTB re0IOrHYeCKHUX
0BbeKTOB paccMaTpPHBAETCSA KaK COBOKYMHOCTb 3aKOHOMEpPHO#H M ClTyyaHHOR
COCTaBJIAIIIMX H3MEHYMBOCTH. [1pH 3TOM, B pamkax NOCTaBIEHHOH 3ajgauu
3aKOHOMEpPHYI0 COCTABIAIOLULY0 H3MEHYMBOCTH CllelyeT pacCMaTpHBATh Kak
¢oHOBYI, a CTY4aHHYI0 COCTAB/IAOLLYI0 H3MEHUHBOCTH — KAK daHOMAIbHYIO.
Otcropa /ms peilieHHs1 3aauyd HeoOXOOMMO M3 HaGniogaeMoH M3MEeHUMBOCTH
COOEPXAHHI pajIMOBKTHBHBIX IIEMEHTOB BbIAC/IMIb CJIYYaHHbIE COCTABIIAK-
LUHE M MO HUM OIpeldeMTh YYacTKH ¢ dHOMAilbHbIMH 3HAUEHHAMH TlapaMert-
POB.

1. [Tpy BuiACHEHMH BOMpoca O HAIMYMHM 3aKOHOMEPHOH (TpeHHOBOH)
COCTaBJIfIOLIEH B U3MEHUHBOCTH NMapaMeTpOB IIPUMEHAKTCA CIIE1YHOLIME CTIo-
COGbI NMPOBEPKH IMIIOTC3 O HATHUMHK TpeHOa: aj crnocob nopcyeTa KOIHYECTBA
ToYeK cMEHbI 3HAKa”, 6) cllocob noacyeTa KOTHECTBA "CKaYKUB ™.

Cnoco6 npogepku eunore3sl 0 HALIUYUU TPEHOA NO KOAUNECTEY TOHeK
“emensl 3Haka’. TOykGH “cMeHb! 3HAKa’ B yNOpPAJOYEHHOH MocreoBaTesib:
HOCTH Ha3plBaeTCx TAKUHA 3TeMEeHT NOCTeCBAIeNbHOCTH, B KOTOPOM 3HaK
NPHpALLEHHS MEHSETCS Ha NMPOTHBONO.IOXHbI.. Ha rpadmkax B Toukax “cMe-
Hb] 3HAKa™’ MPOHCXOMAMT lIeperuo.

Uncito royex “cMeHbl 3HAKd'' B C.Iy4aHHOM I0CIe,J0BATe/IbHOCTH 3aBUCHT
0T oflero KO TMYcCTBa 3HAaYyeHHH B nocnejosate.tbHocTd (V). 1A c1yvaii-
HbIX NocAer JBaTe/IbHOCTER, 1€ KOAMYecisu IHayeHHH Gonee 10, cTaTHCTH-
YECKOE pacnpejaelleHHe UMc1a TuNeK ~'CMeHbi 3HaKa ’® GiIH3KO K HOpMajbHOMY
C MaTeMaTHUCCKHM OxHaanuem £(1) = (2N — 4)/3 i pucnepcuein o2 () =
= (16~ — 29)/90.

[IpoBepka runoic3bl OCHOBAaKA HA CPABHEHHM TE€GPETHUECKOTO 3HAYEHHS
UKCNA Touei “‘che:bl 3HaKa' [F(£1] ¢ daKkTHUeCKHUM WHCI10M TOYeK Neperuba

116

i I;ignegyezmczi TnocnenosatensHocTH (r). s 3tux uenei PacCUMTHIRAETCA
’."”E)er cplnigMou:b}L[Tta—ﬁni&)]/a (0)1. Monyuennoe 3nauerue KPHTEPUs Z NO3BO-

! HOpMaNbHOTO pacnipenenenus (cm, npu, 3) onpe-
[ACJTUTb BEPOATHOCTb MONYYEHHOrO OTKIIOHEHMH $AKTHUECKOro 3HaYeHusn oOT
TEOPETHUECKOro B ciywaitHo# mnocnenoBatenshoctd, Ecnp BEPOATHOCTL Ta-

KX08". 3ITOT cnoco6 ucnoqb:xyercno 114“1‘““ e a1 mooene

" . : )i » KUIla yriopapoueHHas nocnenosatess-

..’1:{)1(—::') COCTOMT M3 BYX THIIOB JIIEMEHTOB, KOTOpPbIE YCIOBHO MOXHO 0603Ha-

};OCT;H;:;:L}E)L)IHE (f- ). "Cxaykom™ Ha3bIBAETCA HHTEPBAI IOCTIENOBATE b
ANH MK B0Jlee 0AHHAKOBbIX NIEMEHTOB

IMpu uayvenuu TNapaMETPOB reoNIOrHyecKHX 06beKToR .

3]
) CKa ”
JbITh MOTyYeHbI NyTem Pa3feneHus BC 236 Tpymma

€X 3HaYEHHH NapamMeTpa Ha aBe rpYTib]
4eHHI0. Bce 3HaueHHs bompure Me[IHaH-

, € 3HAYEHHA MEHbIlEe MeHaH}
Horo 06 HOro — 3Ha-
(=). Hanpumep, NOoCNeNoBaTeILHOCT (++—++————++++——) MOXer

SbITb pasfesieHa Ha LuecTh “CKayxKos” () —(F)———— (++++) Yucno
ckay 7 -
MemKOB B CIYYAHHBIX TNOCAENOBATEIBHOCTAX JaBUCHT OT KOJIMYyecTBa e
OB CO 3Ha ) -V -
om0 KKOM (+’) g\ 1) ¥ 3HakoMm (-) - (V, ). CratuctHueckoe pac-
O/lM4yecTBa ’’ckaykoB” B CIYYalHBIX TOCNEeAOBaTeNbHO
CTSAX

NNy QN N, — N = Ny)

£ W) = [(N Ny )] + 1 n mucnepeneit 02 (1) =
A (/v1+/\r2)2(/vl+/v2 - 1)

HECKOE 3HaueHHe ymcnma “ckag-

0 Hceiemyemomy papy (4 no

’f(aK H B NpenpiayuieM crocoée, TeopeTH
<OB” E (4) cpaBHuBaercs ¢ dakTHuecKHM 1
KpHTEepHI0

/:

| [u=r (u)]
O (u) ~ 1

C o Ol b0 Ia(; 1H H()l)MaHbH() (0] I)a('l w3l | H Tl 2 ¥ 1-
M 14 I CICHHA O p HRr
1 - =27
HOCTBb I'IOH)“{CHHO] (¢] OTRJIOHCHHK B CIyanHOH HOL,.‘Ie,_l) UBaIeJIbeLIH L JIK 3Ta
. L.

BE€POATHOCTH Mana, r
, TO FHNoTe3y o ToM, yrto
g M, Heo o dyemas nio 1
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ot AeUyeMbii psig oGnaacT TpEH-

Ka I ae
. AObIM H3 TBYX P4CCMOTPEHHBIX ¢MucoBuR Haubomee yyt
-4KOHOMEPHOCTAM onpegenenHoro 1HMMa, ;

< HalTUMyuy Tp€H,1a AOCTATOYHQ,

H3 HHUX,

me Ecu B HaGHI-OLIaeM!Jﬁ H3MEHYHBOCTH rMnoTe3a o HATUJHH
pXOaercs. 1o H3MEHYHBOCTL B pacnpenene¢Huu CO.1epKAHUHA L:‘

_}enur? KI?K CyYaiiHy0 U B HaTbHEHLIEM Beo
v 1y4aHHOH cocTaBmsioeii.
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TpH noaTBEPXIEHHUH FMIOTE3b] O HAIMUMM TpeHAa HeobXoaMMo OnmucaTh
Xd4paKTep MMEK ACS 3aKOHOMEPHOCTM B TNPOCTPAHCTBEHHOH H3IMEHUHBO-
CTA [ .. % 4K [HBHDBIX EMEHTOS | THHEHHBIA Tp "L, "I¢PUOLMYHOCTD B H3MEH-
YHBOCTH K 7).

LY om ShoOBOHD IMHS Al D ao HBIX COCTUBJIAIOWMX, ClIedyeT
COp TS E DT L 0 b L HE .
TN Lo M - K' 5. HbId [ - DHIAM pacCUMThbl-
; P Vo KOPL . » 1M HHEXx GYHKUMH
¢y
»
[23-1 ' (q = "("l—r -
polry= = e
So-n
] - Ay mRIeD IHHBL TPOAT A I'DUQHUKH  aBTOKOPPEIALHOHHBIX
(pyHEL 1A, Pasmep .. pBaA 3.0 0PPE HITMH (3L 1H€T OUEHHMTb pasMep
HMCIOLL G BT ML doM 7y C cHYr ¢ M e | 1O] | HOCTY TPUCTPAHCTBEH-

H' 1w pacn] I¢ 49 cule “a8H4H pall 0 - HBHBIX JI€MEHTHB,
Paamepbl ¥HICPBAIGB KOPpuIAILAK N0 [BYM B3aMMHO NEpNEHAHKYNApP-
HbIM NpU@ILIA~A NGB DT GL o [Th TAKAC aHM3OTPUIHIO KaXIOTO M3 NpH-

JHAKOB.
3.HauGen  npocibiM fp  3pasoBaHHEM MCXUAHBIX JaHHBIX, NO3BOAAI-

WHM BbLIETHTh B HA0.110:1aeMOR H3IMEHYHBOCTH 33KCHOMEPHYHO COCTaBIAIO-
LWIYH0, ABSiv. 8 CILIAXHKBARME CHNCOBOM ’CKOMNB3A1IEro okHa’'. 3T0T crnocob
JAK.(YacTcA 5 TOM, 4TO Kax )e Hab[acMoe 3HAYEHHE Ha NpodHiie WK
ILiIOCKOCIH 34N HAETCA CPEIHMM apH(pMETHUeCKHM M3 BCEX 3HaueHHH, nona-
HAIIHX B onbt le geMyr of TacTh (cTarHyeckoe “OKHO’), LUEHTPOM KOTO-
POH SIB/IHETC 1 CIIIAXMBACMOE 3HAYCHHL.

Pasnep "OokHa™ crid>xuBaHMs BbIOMpAETCA MCXOLA M3 BETHUHHBI MHTED-
Bajla aBiOKOpp. 1AuMK. llpM OTGM, eciiM criaXuBaHHE NpPOM3BOOMTCA MO
PO 0. TO CTATHCTHUECKOE "OKHO ' COUTBETCTBYET OTPE3KY Ipoduis, paB-
HOMY UHTEPBATY aBTOKwppelauMy. [Ipy aBymMepHoM aHanM3e CTaTHCTHYeCKOE
"OKHO' COOTBETCTBYET IUIOIIAARE CO CTOPOHAMH, paBHbIMH HWHTEDBanam
4ABTOKUPPEIALMA 110 B3aHMHO NEPNEHIHKY. 1A PHbIM NPodUIAM.

OpHEHTHPOBKA IUICUI; Q0K CF' 1a4HBAHHA COOTBETCTBYET OPHEHTHPOBKAM
NIBYMEPHbIX HIi[€pBATOB i TOKOPP. IAUMA. B HTOre NpoBeAEHHBIX pacyeToB
MO, M 3HA4CHHS ¢ T “IbIX CUAEPAAHHMA PAUACSKTMBHLIX IMEMEHTOB
B TUYKZX MCXOOHOf CCTh 1 BuII0AEHEA 310 NUIBCIHT NIUCTPOHTL Kapib' H3D-
JAHIMA ¢ 5 9BbiX  LCrABIAWL N HA [MYMA YpaHa, TOPHH M KanWA Hcdieaye-
MOH TEPPHTON IH,

4.Cny . Hbl2 COCTAL.iAKCJAHC OICH COJCPIKAHMHA T 1HOAKTUBMBIX 3le-
MENT .B ONpPt  [1:'WTCH 1K Pa3HOCTh MCxOI HbIX M CIJT2KEHHBIX 3HAYEHHH
HPHCM . M3 JpaHil, | pHsa M KwIMF. B HTul : moify “eics KapTa 3HaueHHH
PasHOUCT' v BIX 0 C7 7 dBIX _ PXK4AliM YKa3anHblX 3/IeMEHTOB B
1 ax 1R HbIX U X

S.JL1A CUPHKH 4 M T HRIY .. HMH CIYYwAHGH COCTABJIAIOUIEN H3MEH-
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HHf{. OuHO M3 cro ceoiicTs No3BuJIHE T
YAHHOH COCTaBI!AKL ‘H A3MEHWBUCIH

HOPMAJILHOro 32KOH4 pacnpepene-
-’ Tb a8HOMATbHole 3HAYCHMA CIly-
west dropm,

A ' AN

aw Qg

i AxarH AHOMATE 10c e ur . .T# mapay-

-+ KPHIr __Co . o T o F e
BHAUMMOCTH ¢ A ne ’ e 1 B s
’ ‘ . ; o 1t H 1 c
“TKaw  HHE Clyyai. i cf F P - Tr -‘ V T
TOYeK Habnroge:nu . "
Ny Kdﬂb.n WIEH « HMrefibl faee A%l or , .u -IVHaHMHUHR coctab-
AZOWEH HIMCHUMBOCIH [ DKAHM Ki, G- o TABHOT(: Myt
T4, gareM, 3A7ABIWHCE YPC “IEM [ 4. . MICTH ¢« ThoOp - 'n:m
CBOL' ‘b, HAXOIOMT KPHTHYEC!” -~ - Ha- N : o ragim

, HA 'H _ Kp (1.pH . ‘
o 1 pao.py C1 o no rabimue
6. Haiipst ar . . ure suaw g o Jled orl o Lcennx, OpHrasa
MUMX, G

UPHCTYTIACT K BE L MEHMIO GHGMa bHp 1 uTKos, IIn
wIYH3HHBIX  COUT. 181~ (X M3IMEHWMaowiM ¢ g P 4
- [CMEHTOB  MIDUBOAATCA M TMF 4 40 v ubH] | - Ty (Ax ). Tipu
JTOM /1Al PELICHHs NOCTAW €HI'OH 33a,16uM 1)  ATcH W v H!HHHaHO;TO“{i-
YIBHBIX  4HOMAIBHBIX “Hauchil CIfeL.  4mi ¥, mp;-'){» u' 'nm'mu.uﬁ
7 {PHULTENIbHBIX UHIMEATEMBIY 3F “BHHI o CPRLAHA W Lis, .

7. Mowamn nepenexTuBHpIx Y48 TKOB BbI...
{OTIOXHMTENBHBIX AHOMAITHI COICPXKANMIE vpana
MaUTHHA KWTKs. '

M.y HA Kapiax
P MGAKTHBHbBIX

HTCs T LUBIA,Z2HHK
OpHiI U YITPHIATCNIBHBIX dHO-

3A0AYA 4.2

BoiiBnenne n konuuecrsennoe omicanne 3aKOHOMeEpHOCTeH

NPOCTPaHCTBEHHOT' O H3MeHeHHA NapameTrpon PYOHOH 3a51e3KH
1a MeCTOPOXOeHHH HHKeNIs

MecTopoxaenuc Hukens cay o ¢ WA .aF . L} AIHOR KOD )R 2pr-
vtpPHBAHHA “AUHTOS M rapubyniu,uB. K Md bl TU_HME LHAA HMeeT - lom;oe
rmoenue. Ha Mec Hpos 21 v pp sl

CooT ICTUC2CiiMX THI' p ]
A 4 - H 3 . ]
P¥HAA 4acTe » i tames 1 oz N (ORRVE 2 (CH4 THBOCH] -12-
-T.IAMOHHTIBBIMK P ™ (M. a 4 5 |5 \l g ) ¥ ,
AI-CCPUEHTHHOBBIM™ mymamu. Tl ipir 1 kom, e, - Ak CA 1M
by, SKESIY LN, L [ K’ B O HIrB py,1 y-M
IB2CT LA €] WK Ac m oaMx v, C ] Wt p";y :5
. D .34 o
sHe  HbL XipaKT M (KM | 1 _ g P TooTiX W :
WILIN D o, 1L L 1 LIOCIH . : KGB Me"y
I U T o I 1 ’ l



0zt

x4l

Tabnuua 54

MOWNOCTE 30HBI OXPHUCTBIX Py B METPax

N° mpo- 1 2 3 [4 ’ 5 6 7 F 9 —[10 11 12 [u IM s ' 16
duna
1 2,7 3,3 2,7 4,0 1,0 4,0 2,9 1,0 20 4,0 4,5 4,3 30 473 6,3 1,0
2 1,5 1,0 3,6 4,3 50 4,4 2,7 2,2 37 44 3.3 4.9 1.2 1,0 5,2 44
3 1,0 3,0 4,0 5,0 42 52 1,8 2,0 70 1.5 4,0 8,S 6.0 4,0 2.0 1,0
4 1,0 2,0 5,1 3.4 3,7 71,2 4,7 3.8 2,0 1,5 1,6 6,0 *0 47 2.0 6,0
b 4,1 1,0 44 44 8,5 6,7 54 5,1 53 4,3 1,1 2,9 413 3,3 5.3 1,6
6 S0 4,3 7.3 4,3 10,2 8,7 9.1 9,6 6,6 1,0 3,6 1,0 L 43 29 2,7
7 7.0 109 9,6 4,5 10,8 10,6 9,5 9,9 7,7 3,6 1,3 1,5 > 1.1 2,2 1,5
8 2.5 2,7 12,1 8,0 82 17,2 9,7 9.9 9,3 3,7 8,2 4,0 iR 20 1,2 2.0
9 2,0 5,1 11,1 8,0 11,5 14,5 13,2 12,5 8,6 6,5 5,5 5,2 2.0 40 1.5 1,2
10 1,5 5,2 5.1 7,7 11,7 21,8 15,5 9,1 70 5,0 2,7 4,5 - 5.1 2.5 1,0
11 1,0 3,0 5,8 6,1 15,8 6,3 6,7 8,5 60 49 51 4,0 20 4.0 3,7 4.0
1? 4,3 4,2 1,0 8,0 34 7,2 8,5 5,4 4,7 2.0 4, 4,3 38 44 1.3 1,5
TaGnuua S5
Copepxanne (B %) HHKeNs B 30He OXPHCTBIX pya
N® npo 1 2 3 4 5 (6 7 8 ’ 9 10 [ 11 12 13 14 ’ 15 16
dnusn
| 1,08 1,14 1,28 G,83 1,17 0,97 1,10 0,91 1,05 1,19 1,43 1,38 1,32 1,4¢ 1,22 1,29
2 1,20 1,28 1,29 1,33 1,18 1,22 1,19 1,12 1,18 1,19 1,13 1,28 143 1,66 1.39 1,36
3 1,32 1,47 1,31 1,35 1,23 1,39 1.08 1,08 1,15 1,19 1,2 1,39 1,37 1,03 1,21 1,23
4 1,38 1,44 1,35 1,31 1,53 1,36 1.27 1,23 1,18 1, s 1,42 110 1,67 1,78 0,83
5 1,14 1,05 1,18 1.32 1,30 1,29 1.20 1,41 1,63 1,33 1,12 1,38 1,8 1.35 1.32 0.90
6 0,77 0.8l 1,33 1,28 1,28 1,21 1,23 1,40 1,47 , 1,30 .~ 1,31 1.28 1,27
5 087 1,44 29 1, 1,34 1,27 1,27 1,30 1,33 1.30 1,11 1,11 I 1 1,27 1,23 1,40
8 1,04 1,22 1,38 1,46 L17 1,14 1,23 1,32 1,32 1,21 . 1,14 1.27 1,25 1,18 1,47
9 1,22 1,30 1,47 1.30 1,25 1,29 1,25 1,31 1,23 1,22 1,16 1,19 1,03 1,08 1.23 1:43
10 1,11 1,28 , 1,3 1,28 1,31 1,29 s 1,2 1,10 1,12 1,15 1.21 l;lf) 1.21 1,04
11 091 1,15 1,11 1,11 1,41 27 1,43 1,41 1,43 1,41 1,08 1,12 1.1 1,30 1,22 0,90
12 1,10 1,34 , 1, 1,32 30 1,29 s 1,23 1,30 1,27 1,18 l.1¢+ 0,82 1,13 1,05
'abnuua 56
Cogepxanne (B ) xeneia B 30He OXPHCTBIX py A
N® npo 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
duna
1 442 446 45,88 448 42,6 43,0 45,1 45,3 40,7 46,6 43,1 45,6 46.1 45,2 44 .5 449
) 44,8 45,7 46,8 47,2 443 41,4 40,5 38,6 434 42,1 41,1 45,6 46,8 443 42,6 45,3
3 45,3 42,0 42.3 43,0 47,6 42,6 36,6 40,0 41,8 38,9 43,0 43,7 41,6 48,0 444 46,2
4 45,4 43,7 41,2 42.8 43,2 457 43,8 40,5 42,2 41,6 37,5 42,0 42,1 429 41.3 45,5
5 41,3 46,0 46,1 44 4 432 44,6 44 8 43,8 41,0 40,9 40,5 43,0 41.9 41,2 46,1 47,3
6 445 45,8 429 46,2 43,5 442 44,7 44 .4 44,3 41,7 41,4 40,5 35,1 40,8 40,5 40,0
7 45,5 43,8 449 47,5 45,5 448 443 45,4 45,0 45,0 42,3 45,6 43,4 41,8 42,2 38,6
8 47.3 46,3 45, 45.3 42,8 43,0 45,8 47,5 46,0 45,0 45,4 43,8 41,6 4,07 41,0 36,6
9 46,1 46,4 45, 46.7 47,0 46,5 47,6 47,2 46,3 45,1 44,9 42,5 41,4 41,6 38,9 36,2
10 47.5 449 48,0 48,2 48,9 47,5 47,6 46,1 46,8 4238 44.8 443 429 409 40,4 42,8
11 36,2 49,6 479 47.2 48,5 45,3 45,4 448 438 43,2 45,0 42,1 41,7 43,8 43,5
12 45,1 456 45,0 49.3 47,2 47,0 46,3 44 .4 43,8 42,5 42,8 45,1 45.0 45.0 42,8 46,0



Tatanua 57
N . -3 =
Vuacpwande (8 1t 10 ) Ku0anbTa B 30HE OXPHCTHIX PYA

N - I
d."“I;:]:;O 1 (2 3 4 5 [ 7 8 9 10 lill 12 '! 13 [ 14 l 15 J 16
[ 70 60 70 50 120 40 90 35 R0 70 130 130 150 90 45 7
: § 3 100 o 70 100 6 30 90 80 100 120 180 v 1w 4
: 45 60 110 80 9 8 80 70 130 120 100 120 90 120 0 110
' S0 40 120 70 110 140 120 100 100 150 90 70 110 110 1 140
; o 70 130 120 110 120 120 100 80 80 8 80 100 80 ‘v 100
( 45 140 120 100 140 120 106 110 100 10° 110 90 BO 70 4N 45
. <C130 1200 130 130 110 1o ton 120 12 150 100 140 ) s 65
) 1) 9 1% &0 150 110 110 120 130 13 T ‘ 45
¢ S 1) 118 100 110 ' 0 110 110 130 ;4 K RN e
1 100 110 11e 127 160 110 120 130 120 I W, 10 ) ;
1 65 105 90 1_0 133 133 133 113 100 40 10 1.5 1. ilu R
12 85 110 120 90 190 150 130 120 106 100 a0 60 L3 .. 3 30

Ta6nuua 58
Copepwanne Si09 (8 %) B 30He OXPHCTBIX PYA

- | - o e
N° nipo- 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
buna

- I D . —_ [ B

1 7.3 66 25 97 11,3 127 122 159 192 181 134 1l,u 104 K83 84 97
2 120 133 134 93 11,7 133 12,2 120 106 25 120 97 92 8l 72 178
3 171 174 83 16 12 19 178 157 122 133 178 104 7,1 713 95 160
4 160 117 93 7.6 11,3 157 81 83 63 11,7 134 160 127 72 54 88
5 87 11,0 12,1 93 120 121 110 121 104 160 72 7.3 123 66 30 53
6 10 72 29 125 66 13 122 63 11,3 122 120 95 53 2,5 37 30
7 54 81 160 178 87 92 106 30 71 125 84 63 37 23 22 46
8 9 23 63 23 21 22 21 53 25 127 88 95 72 20 25 2l
9 g8 66 30 54 45 23 22 37 29 46 104 72 7.9 72 21 2.2
10 120 93 46 63 88 30 46 45 30 25 30 53 46 63 22 23
1 125 160 87 .6 30 23 22 63 21 22 &l 45 66 13 19 21
12 1,3 12,1 94 2,1 19 21 713 16 157 92 83 63 30 22 23 30

Ta6nuua 59

Jonepxanue Al, O3 (8 (2) B 30H8 OXPHCTHIX PYA

Ne mpo- 1 2 3 4 7 8 9 10 11 12 ]13 14 | 15 16
s . I B _\

-

1 8s 94 46 132 68 10 84 9s 58 717 19 15 85 84 86
2 Be 97 11,3 7,2 15 63 65 120 132 202 83 68 12 & yo 88
3 76 74 83 82 19 15 90 79 113 131 85 83 719 19 113 94
4 9 89 Bl 81 84 10 711 65 69 7,0 92 10 66 SN 12 85
5 82 88 79 84 92 90 69 68 66 68 97 86 15 S¥ 76 89
¢ 84 79 90 94 58 81 59 86 19 15 11 16 T4 59 B8 A6
7 79 8.1 82 92 97 132 68 77715 11 66 63 16 i 8.6 106
3 e 11,3 72 94 - 85 89 76 10,6 1,2 15 5% 83 o, 9~ 97
) 77 18 10 90 86 1,6 14 97 120 84 70 12 63 16 66 5,8
10 66 72 16 88 38 81 88 94 106 97 8l 66 58 66 40 65
11 81 75 12 15 83 85 84 111 94 88 75 7.0 38 6R 8.1 8.9
12 &6 59 16 771 81 BS 97 150 9.0 81 7.1 69 59 1.5 74 88
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Fa6nuua60
MowrocTs (B M) 30HBI TOMYOXPHCTBIX PYR
N° npo- 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
buna ‘
1 2,0 1,0 1,5 1,0 27 1,0 3,8 3,5 2,3 2.2 3,1 2,9 2,6 3,5 5,2 34
2 2,5 3,1 1,9 2,0 40 2,0 4,1 4,9 35 3,5 4,1 3,3 27 54 4,1 3,5
3 2,8 25 2,2 2,4 2,0 4.2 5,2 4,2 2,2 5,1 4,0 2,7 2,0 80 5,1 4,2
4 39 37 2.9 2,2 2,0 24 3,9 3,7 3,8 35 4,1 1,0 2,0 49 4,0 3,8
5 42 6,0 4,3 3,2 38 28 2,8 3,0 4,6 5,9 34 1,8 3,7 2,7 3,1 2,9
6 2,5 1,9 3.5 4,5 2,8 3.8 2,7 2,9 3,5 100 2,4 1,0 33 27 2,2 2,4
7 2,5 36 34 2,8 3,1 3.8 2,9 2,6 2,9 27 1,4 3,0 22 20 1,0 2,7
8 1.0 3,1 4,7 4,0 3,2 49 2,6 4,5 25 1,5 2,5 3,5 3,1 23 2,0 2,5
9 2,0 2.8 38 6,7 4,3 3,1 2,9 5,6 48 24 1,0 2,7 1,2 34 2,9 2,8
10 38 29 45 3,8 2,3 29 2,7 4,3 4,2 40 6,0 5.4 1,0 3,6 2,9 2,7
11 3,1 32 3,5 1,0 2,6 3,0 2,4 4,2 6,0 3,7 5,9 4,6 43 28 1,8 1,0
12 2,6 2,7 2,8 1,4 2,5 2,8 3,0 3,8 4,7 3,0 3.8 3, 35 24 1,2 2.3

TabGnuuabl
Copepxanne (B %) HMKens B 30HE MONYOXPHCTBIX PYAR

N° npo- 1 2 3 4 s 6 7 8 J 9 10 11 T 12 } 13 14 15 16

unn

1 1,03 1,01 1,37 0,56 1,37 1,25 1,15 1,03 1,07 2,30 1,23 1,28 1,23 ,44 1,56 1,48
2 1,32 1,40 1,44 1,60 1,38 1,27 1,03 1,15 1,56 1,27 1,16 1,66 1,42 1,68 1,66 1,58
3 1,31 1,61 1,62 1,68 2,06 1,56 1,13 1,37 1,33 1,27 1,40 1,60 1,15 1,67 1,51 147
4 1,50 1,44 1,78 1,50 1,64 1,62 1,44 1,26 31 1,33 1,32 1,35 2,30 1,68 1,58 0,51
5 1,54 1,25 1,37 1,25 1,51 1,50 1,58 1,85 1,54 1,38 1,46 1,57 1,74 1,72 1,40 0,47
6 0,57 1,75 1,79 1,32 1,54 1,56 1,51 1,57 1,62 1,53 1,72 2,00 1,58 1,68 1,67 1,40

/ 0,87 1.61 1, 1,75 1,64 1,67 1,47 1,48 1,44 1,29 1,27 1,03 1,66 1,42 1,07 1,27
8 093 1,70 1,95 1,97 1,46 1,37 1,40 1,74 1,61 1,06 1,44 1,28 1,16 1,18 1,33 1,13
9 1,32 1,92 1,96 1,65 1,68 1,83 1,68 1,60 1,38 1,42 1,17 1,16 1,01 1, 1.17 0,99
10 1,67 2,30 1,74 1,79 0,52 1,77 1,58 1,38 1,35 1,57 0.99 1,15 1,80 1,33 1,27 1,07
11 2,00 2,30 1,53 , 1,62 1,82 47 1,40 1,32 1,46 1,38 1,16 1,33 1,31 1,23 0,75
12 1,85 1,74 . 1,57 1,57 1,80 1,42 1,37 1,38 1,42 1,29 1,26 1,50 1,25 1,27 1,16

TaGnuua 62

Copepxanne (B %) sxene3a B 30He NONYXJIOPHCTBIX PYA

N° mpo- 1 2 3 4 s 6 7 8 9 10 11 12 13 14 15 16

1 20,5 17,2 20,2 224 21,2 184 20,4 22,3 24,5 25,8 26,8 24,7 22,5 20,7 18,7 23,4
2 21,2 19,6 21,6 21,3 12,8 20,3 214 229 21,0 214 253 19,5 17,1 18,4 18,1 18,0
3 21,6 21,7 23,2 234 21,6 19,8 18,5 21,8 23,4 247 260 23,3 28,5 138 22,8 18,5
4 23,1 17,1 17,4 18,5 24,1 21,9 20,1 21.6 22,8 203 228 220 21,4 249 232 229
5 24,5 24,6 18,2 18,7 19,8 21,8 20,6 232 248 223 215 214 22,0 195 20,1 20,6
6 21,0 214 20,9 20,5 224 21,6 22,5 20,2 20,7 204 21,5 18,1 19,9 20,3 19,8 21,6
7 184 20,3 20,5 19,8 17,2 20,7 23,6 21,3 20,6 123 254 249 22,0 21,7 21,8 236
8 19.4 17,8 17,6 208 21,2 20,0 23,1 21,6 18,8 19,8 21,0 208 214 218 219 23,2
9 22,1 17,2 20,5 18,0 21,9 20,2 208 21,2 17,7 21,7 252 23,2 22,6 22,6 20,2 208
10 26,0 24,9 22,6 234 16,2 20,8 21,7 18,4 18,1 20,3 19,9 248 19,6 20,7 20,0 19.5
11 28,5 260 252 25,6 22,3 207 23,2 22,8 21,5 20,7 198 24,1 18,8 17.7 219 17
12 26,6 253 254 23,3 22,0 21,5 21,4 20,8 21,0 20,6 20,8 21,6 12,3 198 18,5



Lzl

U .., KagHe (B ¢ 107 %) KoGanbTa B 30HE NOMYOXPHCTBIX pyal

TaGnuua 63

N° nipo- 1 2 3 4 5 6 7 8 9 10 11 12 13 | 14 15 16
duna
1 S0 45 48 30 37 33 43 46 53 55 103 66 35 37 43 44
2 53 00 53 49 39 37 40 42 48 57 58 43 30 30 52 38
3 61 47 84 45 46 44 38 36 57 69 64 58 23 61 50 36
4 46 48 54 34 47 59 54 50 54 35 50 47 42 49 47 50
5 48 50 53 46 42 40 57 52 52 54 43 45 50 37 42 49
A 43 48 64 58 63 66 60 56 44 48 48 45 40 35 36 48
7 38 34 35 48 36 37 45 53 45 42 53 62 58 57 52 45
8 45 47 43 33 39 46 48 46 50 38 43 47 40 54 45 42
9 43 44 37 43 42 45 46 47 43 39 46 84 45 43 40 39
10 50 54 59 58 63 30 49 60 48 55 45 66 50 45 42 34
11 55 56 66 64 82 53 61 51 57 109 58 53 46 43 37 40
12 58 62 60 63 80 45 55 48 64 66 51 46 48 40 38 52
Tabnuua 64
Conepxanne (8 7) Al;03 B 30M€e NOAYOXPHCTBIX Py
N° npo- 1 2 3 4 5 6 7 8 9 10 ‘ 11 12 13 14 ’ 15 ‘ 16
¢rns
1 2,2 1,8 2,0 2,4 26 24 34 4,1 3,3 4,6 3.0 2,6 1,8 30 1.8 2,2
2 2,6 2,5 3,1 4,7 4,2 3,3 10,4 5,8 7.4 5,6 4,7 3,4 3,3 34 2,2 2.4
3 3.1 24 34 4,0 34 4,7 16,4 8.8 8,1 10,2 3,4 4,7 4,1 5.2 4,1 2,6
4 8,2 8.8 4.4 4.1 8,1 16,1 2,6 34 73 74 8,1 7.3 5.8 4,7 4,0 1,8
5 - 8.2 8.1 4.1 104 4,7 1,8 4,6 4,7 4,1 2,8 8,2 5,6 4,6 3,1 2,5
v 3, 12 8,3 8,8 2,4 44 4,0 4,7 5,8 4,2 6,6 P4 7.3 4,2 3,3 26
7 4,7 4,6 5,9 9,6 2,6 3.3 4,4 4,6 3,4 2,6 2,4 5,9 3,3 2,8 34 3,0
8 3,1 2,4 2,4 6,6 3,1 2,0 1,8 2,5 8,2 9,6 8,1 6,0 5,6 4.5 2,2 2,3
9 2,5 2,2 3,4 3,1 2,6 3,1 2,2 3,1 8,1 9,6 8,3 5,9 4,6 8,8 4,1 24
10 47 4.6 3.1 2,0 2.2 8,3 5,2 4,6 8.3 5,2 5,2 6,6 16,1 4,7 4,2
11 6,1 5,6 34 2,4 2,8 4,6 5,6 4,7 7,3 6,6 5,3 5.8 4,7 8,2 4,6 1,6
12 4,3 47 3,1 2,9 3,1 2,5 3,1 2,5 4,6 4,7 3,3 34 2,8 3,4 3,0 3,1
Tadn.suwa 65
Copepxavue (8 %) SiO, B 30H€ NMONYOXPHCTHIX pyA
N npo 1 2 3 4 s 6 7 8 Q 10 11 12 13 14 15 i6
dunna o
1 38,7 27,9 28,4 27,0 31.4 35,2 38,7 40,0 46,7 35.1 29,5 ii,3 28,3 31,0 LS
? 4),0 330 31.1 30.6 31,1 28,4 33,2 35,2 32,7 28,3 30,6 "9 28,4 29,6 3 314
3 40 6,2 28,4 27,3 22,0 234 38,7 46,5 284 27,9 28,4 14, 23,0 28,3 o
4 i) 154 26,3 26,2 35,2 33,9 31,1 22,0 246 273 23.1 18, 18,1 26,5 2 .
5 23,2 28,8 24,2 27,0 18,8 27,8 33,2 32,7 46,7 35,2 31,0 1F 3 22,8 24,z “d 76,2
6 8,6 10,8 24,0 15,2 32,7 254 28.8 40,0 28,4 26,5 18,9 15,9 18,1 33,7 2.4, 2 4
7 246 278 28,6 15,6 15,8 33,2 28,4 332 60,1 314 28,7 22,8 18,7 22,8 1€ 23N
8 31,1 33,7 18,1 23,2 22,8 33,7 29,5 27,9 62,8 30,6 24,2 T 0 246 265 e »or
9 33,2 38,7 25,4 28.4 28,7 24,0 31,4 29.6 35,2 33,7 28,8 278 28,6 400 *1 L
10 31,4 351 23,0 16,4 18,8 15,6 23,0 25,4 32,6 31,0 30,6 33,2 30,5 53,0 W .
11 28,5 28,7 24,2 18,1 15,8 18,8 22,0 23,8 35,2 29,6 31,0 IR 4 279 33,2 R .
12 306 27.8 33,7 24,6 19,1 23,0 27,9 46,4 51,5 38,6 31,1 23,0 22,0 33,0 7 TR



ilis penreHMss BONpPOCOB, CBS3aHHBIX C IULTaHHPOBaHHWEM OyAywuei oTpa-
BOTKH MECTOPOXIEHHST M BbIGOPOM pAaLMOHAIbHOM reéOMETpUH pa3BENOUHON
CETH NpH pa3BelKe OPYIHX YYacTKOB MECTODOXOEHHA, HEOOXOOHMO MO Kax-
AOMY MapameTpy:

a) MpOBEpHTb THIOTE3Y O HATWYHM 3AKOHOMEPHOH COCTAaBISIIOILEH M3-
MEHUHBOCTH;

) OLEHHTb COOTHOLUEHHE 33aKOHOMEPHON H CITyYaHHOH COCTaBIAIOLIX
H3MEHUHMBOCTH TpH DPa3TMYHbIX PacCTOAHMAX MEXHY TOUKaMM HabMiodeHHi;

B) OMNpeden1Th XapaKTep aHH30TPONHH H3MEHUMBOCTH M OLIEHHTD BETHUH-
HY K03 HIUHEHRTa aHH30TPOILIHH;

r) H306pasHTL MOJIOXEHHe B TUIAHE YYaCTKOB C PasfiM4HbIM KauecTBOM
PYO ¥ pa3sHOH MOLLHOCTbIO 30H OXPUCTBIX M NTOJTYOXPHUCTBIX PYA;

A) CPaBHMTb XapaKTep H3MEHYMBOCTH PaNTHUHbIX NIAPaMETPOB.

Ilo pe3ynbpraTaM 0GpabOTKH JAHHBIX HEOOXOIUMO

1) BbIcKa3aTe coofpaxeHUst 0 GopMe, OPHEHTHPOBKE H pazMepax pa3Be-
AOYHOM CEeTH NpH pa3BedKe APYTHX Y4aCTKOB aHHOI'O MECTOPOKACHHUA;

2) BBIOENHMTb YHYAaCTKH C BbICOKMM COOepxaHHeM xene3a (Goree 45 %)
M BbICOKHM KpeMHeBbiM Moaynem (Si0,/Al,05 > 2), rae Moryt go6bIBaTh-
€A pYAbl, NPHIOAHbIE AJIA U3BJIEUEHHA Xene3a;

3) BbIOENMTb YuacTKH GOTaThix MO COAEPKAHUI0 HHKeNs pyd (cOmepxa-
HHe HUKensa Gonee 1,5 %), pagoBeix pyn (1,0—1,5 %) u 6emunix pyn (0,7—
1,0%);

4) BbIIENHTb YYaCTKH Py, H3 KOTOPbIX PEHTa6€MbHO U3BNEKATh KOBAIBT
(conepxanue koBanbTa Gonbiue 0,05 %).

PaGota Bbimonusaercs Gpuramoii cTymeHToB u3 7 uen. Kaxoeii crymeHt
CAMOCTOATE/IbHO NPOBOAMT aHAIH3 MO OAHOMY M3 NAapaMeTpPOB: MOLIHOCTH
3oHbl, copepxantio Ni, Co, Fe, Al,O5, Si0, mwin Si0,/Al,0,. OxoHuarens-
HbIH BbIBOJ [€/1a€TCA MO pe3yspTaTaM paboThl Bcex WieHOB GpHrapel. 3apja-
HHe paccyuTaHoO Ha faBe Opuragpl. OgHa OpMrajga NpoBOALMT aHAIM3 MO 30HE
OXPHCTbIX pPYA, a ApPYTasA — IO 30He MOJIYOXPHUCTBIX Py..

Meroouueckue ykazanua

1. [st NpesiBapHTeNIbHOrO CY’kIEHMA O XapaKTepe M3MEHWMBOCTH napa-
METPa Le/16CO06PA3HO MPOBEPHTb THINOTE3Y O HATTHYMH TPEH/A N0 KUITHUECTBY
TOUEK CMEHbI 3HAKA W KONMHMYECTBY CKAYKOB (CM. METOIMYECKHE YKa3aHHs
K 3anave 4.1). [l 3T0ro HEOGXOAMMO NOCTPOUTH rpadHKH H3IMEHeHUs Napa-
METpa N0 ABYM-TPEM NPOQHIAM, OPHEHTHPOBAHHBIM B MEPHAHOHATLHOM H
UWMPOTHOM HANpPAB/IEHHAX. YUHTBIBASA, YTO KOJMYECTBO 3aMEPOB N0 KAKIOMY
NPOQUITIO HEBETMKO, /IS CHWKEHMs OLMOGKH BTOPOrO poaa YPOBEHb 3HauH-
MOCTH TIpH TIpOBEpKE IMIOTES LieTeco0Bpa3HO NpHHATH paBHbiM 0,1 (|Z| =
> 1,28).

2. CoOTHOLIEHHE 3aKOHOMEDHOR M CITYYailHOM COCTAaBIAIOLUEH HIMEHYH-
BOCTH NpH pasHbIX BAPUAHTAX CETH HabONIONEHMH, a TaK)Ke XapaKTep aHU3OT-
128

pPONHMH H3MEHUMBOCTH H BEHUHHY KO3(p(PHUHEHTOB AHM3OTPONHH MOXKHO
OLEHHTb C MOMOLUbIO JABYMEDHOH aBTOKOppENALHOHHOK GyHkuMH (JAKD),
KOTOpYIO pacCuMThIBaloT Ha IBM no mporpamme, onMcanHOH B Npui. 16.

Hucnepcun cnyyaHOH W 3aKOHOMEPHOH COCTAaBJIAIOIUMX H3MEHYMBOCTH
OLEHMBAIOTCA MO CreAyIIUHUM GOpMYTIaM:

52 = S;G{l ~ [Rx(pr)]? by

S:azax = Séﬁ - Sén'

‘e Sgs — oledKa o0lleRl JUCNIepCHH MPH3HAKA, KOTOPYIO TaK)Ke MOXXHO Bbl-
McuTh Ha 3BM mo npuBeseHHOH B NpWIOXeHHH mporpamme, a Rx(p, r)
3HaueHHe HopMHpoBaHHoH [AK® mia cetH HabniodeHMH ¢ NapameTpamu p
ar.

3. Ins onpepneneHHs XapakTepa aHM3O0TPONMHM M3MEHUMBOCTH NpH3HAKa
uernecooBpazto noctpouts rpagux [JAK® B usonuuuax. Ha atom rpaduke
HallpaBJIeHHI0 MHHMMATBHON H3MEHUMBOCTH OY[eT COOTBETCTBOBAThL HAINpAB-
J1eHHe BbITAHYTOCTH H3onuHui JAK®, a HanpaBreHHI0 MaKCHMAIbHOH H3-
MEHUMBOCTH — HampaBJIeHHe MAKCHMAJIBHOro rpanueHTa uamenenus JAKQ,
[.€. TAKOe HanpaBjieHHe, N0 KOTOPOMY CpefHee paccTOsTHHE MEXy COCeIHH-
U u3onHHUAMU JAK® Gyaer MHHUMANbHBIM.

4. Ina onpegeneHds Ko3(pdHUUHEHTa AHM3OTPONMH HEOOXOOMMO 3ame-
nUTb WIHHHYI (L) u xopotkyio (I ) ocu nons HAK®, orpannyeHnoro ka-
KOH-HHOY b 3aMbIKAIOLIEACA M3OTIHHMER B OO/1aCTH, e KOPPETAUMA MEXIY
‘1absIoAeHHAMM clle coxpaHsaeTcs. OObIYHO IA 3TOro yaoBHO HCIOJIb30BATh
nzonuaue 0,3 unu 0,4. OueHky Ko3bHUHEHTa AHU3OTPONUH HAXOAAT MO

‘HopMmyTie
an = L1

5. Pacnpepenenye B rulaHe yyacTKOB py[ Pa3/lHUHOrO KauecTBa M yyacT-
DB C Pa3HOW MOLUHOCTBIO DYAHBIX 30H MOXXHO HariasgHO H300pasuTh ¢ Io-
DLUbI0 H3OJIMHHMH. [I1A BhIABIEHHMA Hauboree OGLIMX TEHASHUMH B U3MeEHe-
MM M3YYaeMOrO TNapaMeTpa HCXOOHblE€ AAHHbIE LEIeCOOOpa3HO CriafHTh
1I0COBOM CKOMB3sAWEro "ukHa™, A ONpeneneHUss pa3MepoB CKONb3slile-
iw TOKHa” MOXHO ucmonb3oBaTh JAK®. Paamepbr "okHa™ He [oMxHbI Mpe-
BbILIATh PACCTOSIHHH, HA KOTOpPbBIX €lle OTYETIIMBO NpOABIACTCH KOppens-
LIMOHHAsA CBsA3b MEX/Y 3aMEPCHHBIM CBORCTBOM.



3AUAYA 4.3

H3ygernHe 3aKOHOMEPHOCTUH NMPOCT] IHCTBEHHOI'G P “€lUEHHA
reoNIOrHYeCK X obbeKTo | 1€ HHCM Mo 1 il
OHCKpeLABIX cayuafHpix me i

B nmpem o « Pycer & s d abe o2 rapie ttacwnala L2230 Q000
(1982 1) Mo , .y HIEM LMy .o I8 43P0 H b .41UTO HMMKOB
BBUACTIAICA KO:be, . . pPYK1, 1. P Tokenkel - o . ¢ JYKTYp,
HMEIIMX Pa.IMYC <¢OOTB TCIBCHHO - H ! 5 kM. © ¢ 10 0 KM H CBbllLe
50 KM; MOKa3ar ) Hd DUC 7. [ “mosraraercs, w10 B Iipu IPAHCTBEHHOM
PUSMEr THHA 3TH< ub K1i * (" eCIBY'W I ONPCell HHulL ~HOMEDHOCH,
T S (R 1] YO SR g s MR CH wa o . YHLMEHTa,
HeTHUHEM 301 YOHHHB.X |- 1, . H3e...OB . .ps. .AHA | VTHYUBIX
ITUKTOHHYE HX BaCinr U JHR CUpYK.YDP, He Bul. U7 0L XA & ABLOM
BV . i1a OB2PXHOCTH 3 ** _IH.

3Hanue 3akoHOMCpB C.. B [ C HH T vunt B N03BOASA-

€T He TONBKO LOAHE [0 IMdib  pPoeHHe HEUp, HO H uB0LH{OBaHHO OCyILIecTB-
JIATE NPOTHOI Ha PAa3THUHBIL BH,1bi T0:¢3HBIX HCKOMACMbIX, PU3CIATE paio-
Hbl N0 THAPOTEONOTHYICKHUM, HWHXCHEDHO-TEOJOTHUCCKHM W OpYTHM YUII0-
BHAM.

Tpedyerca. BuIABMTL ¥upuk1:] (3aKOHOMEpHBIR WIM ClTyyadHbIM) Mpo-
CTPAHCTBEHHOrO Pa3sMCLUEHHA ‘. 1 ._bIX CTPYKTYp Ollp I¢ TCHHOTO Maclira-
6a Ha KapTe; NMpH HAIHYHHK SaKOHOMEPHOCTEH OToBp HUTh MX HA rpaduxe.

Puc. 5. [lo/inacHue Quit.p0OB K _LCBBIX CTPYKTYP pa dycoM McHwE 25 KM
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Puc. 7. NunoxeHue UEHTPOB KOMBUEBAIX CIPYKTYP palMycoM cBhIEC 50 KM



Meroouyeckue yxa3zanun

1. KonHuecTBEHHBIM NMOKa3aTeneM, Ha OCHOBE KOTOPOTO M3Y4aloTcA 3aKO-
HOMEPHOCTH DaclONIOXEHHS TeoNIOTHYeCKHUX OBBEKTOB Ha IUTIOCKOCTH (Kap-
Te), ABAETCA YMCIIO O6BEKTOB, IPUXOAALLMXCA HAa JEMEHTAPHYIO IUTOILAAKY
¢dHKCcHpPOBAHHOTO pa3mepa. [lpH BpIGOpe BENHYHHDI JNIEMEHTapHOM IUIOLIAN-
KH HeOGXOAHMO HMETb B BHAY, YTO OT 3TOTO NapameTpa 3aBHCHT BO3MOX-
HOCTDb OTpefleNieHHA 3aKOHOMEPHOCTEH, KOTOpble NMPOSABIAKTCA, KaK TNpaBH-
70, B OMNpeAeNieHHOM Macuitabe; NMpH HECOOTBETCTBHH pa3MepoOB 3T€MeHTap-
HOH IUIOLUANKH M NMOpANKA HEOJHOPOOHOCTEH B pasMelleHMH 06beKTOB, OHM
MOrYT ObITb HE BbIABIIEHBI.

CyluecTByeT NOHATHe ONTHMAIBHOTO KBajapara’, BelIMYMHA KOTOPOIO
paBHa YIBOEHHOW IUlollady, NMpUxXOoOAUIeAca Ha OOHH OBbeKT (Ha omHY Tou-
Ky). Onpenenum obutee uucrio Touek (K) Ha OTHENBHOM IUlaHLIeTe M €ro
wowans (S) B KBaApaTHeIx KHomeTpax. [L1oTHOCT Touek (p) Ha 1 km?
HaxoMm no popmyne

p = K/S.

Torpma miowans “ONTHMAIBHOrO KBAdpara” BBIYHCIAEM M3 BbIpakeHHA
Sont = 2/p. BeltnunHa ee MOXKeT GbITh OKPYTIIEHa 10 LeNbIX 3Ha4eHHI.

2. B KavecTBe BAapHaHTa 3a[aHMA I peLUEHMA NOCTAaBIEHHOH 3a/ayy
MOXET ObITh MCNONB30BAHA YACTh OJHOIO W3 TUTAHLIETOB, COOTBETCTBYHOLLAA
no miowagu 30—-40 .S, ... BapuanTbl 3amanns co30a0TCA 32 CYeT H3MEHEHHA
TPaHMLL YYaCcTKa M HX OPHEHTHPOBKH. I'paHHLbl OTMeyarTCcs Ha KallbKe-Ha-
KJIafiKe, pacyepyeHHOHW Ha KBa/ipaTbl, COOTBETCTBYIOLME MO IUIOIAAH BbIG-
pPaHHOMY (ONTHMATLHOMY).

lpu cryvaitHoM pacnonoskeHHH Touek (0GbEKTOB) Ha IUIOCKOCTH BEpo-
ATHOCTb MONALAHHA B KBA/lpaT TOrO MJIM HHOTO MX YHCITa IPUMEHUTENBHO K
HOaHHBIM YCTIOBHAM MOXET ObITh 0ObACHeHa 3axkoHOM [lyaccoHa.,

Paaninune sMNUpHUECKHX H TEOPETHYECKHX BEPOATHOCTEN M, CIIEMOBATENb-
HO, 4aCTOT BCTPEYaEMOCTH KBA[IPATOB C Pa3HbIM YHUCIOM OGBEKTOB MOXHO
OOBACHHTL HaTHYMEM 3aKOHOMEPHOCTEil B MPOCTPAHCTBEHHOM pa3MelLieHHH
00DBEKTOB, TAKHM 0GPa3OM THIOTE3a O PAaBEHCTBE YACTOT pacnpeneneHHi Mo-
KET GbITh MPOBEPEHA C NOMOILLIO KPUTEPHA X2,

Hns Kaxnoro KsajpaTa ONpeaensioT YACIIO NONABLUMX B HETO TOYEK; pe-
3yNbTaThl OPOPMIAIT B BU/E TABIHLBI:

o

Yucno Toyexk B KxBagpaTe xl, UYncno xBagpaTos 7,
i

N o= O
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IIns monyyeHHss HafieXKHblX BHIBOJOB IMpH MpOBEpKe IHIOTE3bl HEOHXO-
MMO, 4To6b1 OGbeM BhIGOpKH (obiuee yuceio kBanpatoB) umen 40— 60 3Ha-
yeHHH. YBeJIHUeHHEe 4HCa 3aMepoB B Npeeiiax HCKIEAYEMOro Y4acTKa J0CTH-
raeTcs COBUIOM [pPAaHHL KBAIPaTOB OTHOCHTENIBHO HCXOOHOTO MOJIOXKEHHA.
Iis yBenuueHHs obbema BrIGOPKHM MOUTH B [Ba pa3a A0CTaTOYHO NMPOH3BECTH
COBHT KBallpaToB TakMM 06pa3oM, YToGbl IPH HOBOM NOJIOKEHUH MX LEHTPbI
OKAa3aJIUCh B MECTaX NMePECEUEHHA CTOPOH,

B03MOMHbBI TaKXX€ BapHaHThI NepeMellleHHs Ha MOTIOBHHY IUTMHbI KBajpa-
T2 [0 BEPTHKATH HiIH TOPU30OHTanH (pHc. 8).

3. Ilist BbIMMCIIEHAA TEOPETHYECKHX BePOATHOCTEH OTpeaenaeTCA OlleHKa
MaTEMaTHYEeCKOTO 0XHIAHHA YHCIa Touek (A ) B KBajpare:

A=KS_/S,

rae K — ofluee YMCIO TOYEK B Mpepenax yyactka; S .- — IUIOW@ap KBajpa-
Ta; S — IUTOMIadb yyacTKa,

TeopeTnyeckyto BEPOATHOCTb TIONAJAHMA X YU TOYEK B KBajpart olle-
HHBAKT ClieAyoUIHM 06pasom:

X

P(x)= e N

x!
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Puc. 8. BapuaHuTs! pacrmosiudeHHA UEHTPOR KBa[paluB:
1 — McxOoOHOE nonoxenue; 2 — CMeUleHHE MO IOPHU3OHTANH; 3 — CMeELIeHHe MO BEPTH-
Kanu; 4 — CMenIeHHe 110 JHUBrOHATH
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TeopeTHUeCKY YacTOTy BCTPEYAEMOCTH KBAJpaTOB C X-YHCIOM TOUEK
BBIYKWIAIOT MO popmyne

n;r = VP (x),

riae A\ - ofulee uMcs10 KBA,IPaToB B HCCIEAYEMOH BhIGOPKE.
YacTOThl 3MITMPHYSCKAH M TEOPETHYECKaA CPABHMBAKTCA C NOMOLUbIO
KpUTCpHst X

T 2
m (n; — n)
x2 = Z T 3
=0 nl
1
rne i =0,1,2, ... m —knaccel (Wicno HaogaeMbIX TOUEK B KBafpare);
n{ — IMIMPHYECKAA YACTOTA BCTPEUaEMOCTH KBapaToB B kilacce; nl — Teo-

PETHUECKasA YaCcTOTa BCTPEU4eMOCTH KBAJpaTOB B Kilacce,

EwiH uncrno HabmoAeHHH B K1aCCaxX MeHblLe YeTbIpeX. TO Kjlacchl o6beau-
HAWT B OiAMH; AAfA HEro pacCuMThbiBalOT COOTBETCTBYKLUME 3HAYEHHMSA YACTOT,

BhiunciieHHOe 3HaueHHe X CpPaBHMBAWT C TabB/IHUYHBIM, OMpEENEHHBIM
[UISl 33[@aHHOTO YPOBHA 3HAYMMOCTH (@) W uMcna cTeneHei ceoGonnr k. Unco
creneHed cBoGoabl ONpedenAalT KAaK YHCI0 KnaccoB (C yyeTomM oBbeamHe-
nua) MuHyc 2. TMNoTe’a TNpHHHMAETCA, €C/M BBIUHCIIEHHOE 3HAuUECHHE X °
MeHblLEe TeopeTHUecKoro. [IpHHATHe rHIIOTE3n! 03HAYAET, YTO TOUKH HA KapTe
(1pu paHHOM pa3mepe KBajparta) pacrliofoXKeHbl c1yYadHbIM 06pa3oM H 3a-
KOHOMEPHOCTH B KX pa3MelLEeHHH OTCY TCTBYIOT.

4. JIna nonTsepKOEHUA TONTHMATBHOCTH'® KBAApaTa OTHOCHTE/IBHO BO3-
MOXHBIX HEOJHOPOAHOCTEH B pa3MeELEHHH TOYEYHBIX OOBEKTOB HEODOXOOM-
MO TNPOBECTH HCC/ENOBAaHMA C KBaJpaTaMd OPYTHX DasMepoOB, HarpuMep
CO CTOpPOHaMH BBOe Bofpllle WKW MeHbllle HCXOOHOTO., Buluncnenus nposo-
[OAT 110 OITMCAHHOMN BbIILIE CXEME.

5. Ecniu runoTesa o cOOTBETCTBHM paclpefesleHHH OTBEpraeTcs, TO MOX-
HO TOBOPHMTb O HAUIMYUH 3aKOHOMEPHOCTE B NPOCTPaHCTBEHHOM pasMelleHHH
00beKTOB. JTH 3aKOHOMEPHOCTH Hu KapTe OTOGPaxaloT ¢ MOMOLUBI W30JIH-
HHH, KOTODbIE OBBEOMHAKT OO 1aCTH C OJMHAKOBBIM YHCIIOM TOYEK B KBajpa-
te. [Ipy 3TOM ycTaHOBNEHHuE 3HAYEHME [JAHHOTV NOKAa3aTens OTHOCHTCA K
LEHTPY COOTBEICTBYIOLIEro KBaapatd. MHcnonp3oBanue cABMra KBapgparta
(Cr1axuBaHUA) MO3BOJSAET NpH NPOBEAEHMH UIOJIMHHIA YMEHbLIMTh BilUsHHE
cyObeKTHBHOro (hakTOpa — CIyuaifHOIO NMONOXKEHUs KBAAPATOB OTHOCHTEb-

Ho Touek. M3yuyenue nonei, oTobpaxkaeMslX H30IUHUAMH (MX BBITAHYTOCTH,

OPHEHTHPDOBKH, CKOPOCTH M3MEHEHHA B pa3/IM4yHbIX Y4YaCTKax M NO pazfiny-
HbIM HaﬂpaBﬂeHHHM). H CONOCTABJIEHHE HMX C U3BCCTHBIMHM CTPYKTYpamH B
npeaenax nnartpoprl NO3BO.IAKT COeTaTb BbIBOO O HX NPOCTPaHCTBEHHO-
BPEMEHIIBIX COOTHOIUEHUAX.

Pasnen S

METOIbI NPEOBPA30BAHUSA T'EONIOTMYECKOH
HHOOPMALIMH

AJTAYA 5.1

3ydeHue HEOHOPOIHOCTH FE0NOTHIECKHX 0OBEKTOB ¢
1OMOLILI0 KADT OTHOCHTENTbHOH IHTPONHH

GOpMHpPUBAHHE MCECTOPOKIUEHHH MC € 3HBIX MCKOMAEMBIX HaCTO ABNA-
“ICAl Pe3y;IbTaATOM COBOKYIHOIO [EHC. BHA pas’HUOOPA3HBIX (?ﬂKTOpOB M co-
JCTAHWA LEJOr0 pAJA NPHUPOOHBIX TE0;10THYECKUX YLIOBHH. Kaxabin M3

nx ¢akTOpOB MMeel UTpaxXeHHe B reoslorHucckoi obcraHoske. C aToH

UKH 3peHMs YY4CTKH, TEpCNeKTHBHbIE HU oBHapyxeHHe MEeCTOpOXae-
HHit  TMOJIE3HBIX HMCKOTMAEMbBIX, UCODEHHO 3IH, IOFCHHBIX. OyuyT XapakTepH-

BaTbCSi MAKCHMAJIbHOM HEO.[HOPO/THOCTBIO TEeUJIOTHYECKOTO  CTPOCHHSA.
3pideNeHre TAKMX YU4CTK OB SIB/IAETCA OQHOM M3 3234 NMOUCKOB.

[Ins W3yueHHA HEOMHOPOOHOCTH TeOMOTHYECKUTO CTPOCHHA TMpe.iiad-
aeTcs MCMOMB30BaTh yyeOHbIE TevOrHUYecKHe KapTel maciitaga 1:25000 -

1200000, xenmartenbHO — KapTbl I'€OCHHKTHHATIBHBIX nfracTen ¢ KOMI-
12KCOM pajHOOGPa3HbIX OCA[OMHBIX. METAMOPQHMUECKUX M MArMATHHECKHX
Topod.

Tpe6yerca: OUeHWTb HEOMHOPOAHOCTH TEONOFHYECKOr CTPOCHMH paH-
JHA W ee W3IMEHeHWe B TPOCTP4lCTBE. BBIAETHTb YYaCIKH ¢ MAaKCHMAIBHO
ITOXHBIM CTPOEHHEM.

MeToduueckue YyKa3aHua

Hccnenosanusa MNPOBOMATCA MCMONHHICT M TIO H@HBHD&yMbHOMy 3a-
.HHI0 HAa KapTe WIM €€ ¥aCTH ILIOLIA/bI0 HE MEHLS S0r .m? B Maciitage
waprbi. Crefyer MUMeTb B BHUY, UTQ H .THOPAIHNCTR CTPOCHHA y4acTKa
OLEHHBAETCA OTHULMTEIBHO HCKOTUPOIl  ..ACHTap M 1 TOIMAIKH. Hame-
HMC Da3sMepa IO ., KU IPUB 'MT K 41~ M0 OF *Hor 1 1HODOJIHOCTH.
B IMuMHa J71€MEHTapHOH IUIONLUIKH Bbil (P 1CA 8 COOx CTBMM C BO3-
WOKHBILIM pu. P 4K Py OHO Horu o061 . < KOTOpOTru MO-

ST KOHT[ ML T CS code aHdCM p v JP42HLIY T -,OCHUECKHX yc [0
. B cpensm el iH4 Ta A nTOL M o..10apr A1 macur aba
OXKET COCTdbu ITh i6-25 om? (0T 4X 3w 7 X[ 1) b macur abe KapTel.
B KauecTBE MCPul mes HOPLIH "4 IPR T A [E THOM 3303 Npel-

J1dTdeTCA HUTiUsIBANEUTL ESJTHUMRY OTH CHY oIl T LMK

1’1
- - It "
100H, = -~=— ———— 1.
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roe 7 — YMCIO aHANH3KPYEMBIX IeONordueckKMX KOMIMOHEHT (IIPU3HAKOB);
p; —AONs {-TO KOMIOHEHTA B CHCTEME.

BennuMHa OTHOCHTENBHOM 3HTPOMMH BbIpaxkaeTcs B MPOLEHTaxX U H3Me-
naerca or 0 (xorga OONA OOHOM KOMIOHEHTBL paBHAa |, a OCTAIBHBIX —
0) mo 100 ™ (koria nonH BceX KOMIMOHEHT paBHbI MEX'1y €060it) . JaHHpi
nokasaTellb OMNpeAenAeTca WA K/I0HA 3TIeMEHTapHO MO (KH B Mpe,le1ax
H3yyaeMoro yuactka. JIna ycTpaHeHHs BIMsiH:A CYGBEKTHBHOrO HakTopa —
CJTYYaHHOCTH HANOXEHWA TOH MM MHOH IUIOLUAKH OTHOCHTEHbHU OOJIACTEH
pacnpoCTpaHeHUsA HM3YYaeMbIX MPH3HAKOB — CTedyeT OCYLUcCTBAATH CABHT
371EMEHTApHBIX TUIOLUA; (0K OTHOCHTEIBHO MX ddYalbHOT:: MOJTUXCHHA He Bo-
nee yeM Ha Mo;IOBHHY €€ pasMepd 110 BepTHK i HilH TOPUsubiT2H.

[eonoruueckue mpu3Haku 110 XapakTepy MX MPOSAB.ICHWSI PASHEIANOTCA
Ha NTHHEHHbIE (KOHTaKTbl MOPOM, PA3JIOMbI, OCH CKJIQJ0K M T.M.) ¥ IUIOWIAN-
Hbie (IUTOLMAaOM pa3BHTHA MOPO;{ pPa3HOro COCTaBa, reodU3IHYECKHE H reo-
XHMHYECKHE MONA W T.M.). [170WaHbie IPU3HAKA Pa3eNAnTCa Ha rpyNbl
HEMEPECEKAIIMXCA MPH3HAKOB, T.e. He COBNANAUMX o rLiowagd. Kax-
[ast TpyTNa MpH3HAKOB aHATM3HPYETCA OTAEIIBHO.

AHanM3 HayMHaeTcA C GOPMHpPOBaHMA TpYMNbl NpH3HakuB. Hampumep
K Tpyiine TUIOLAAHBIX TEOJIOrMUeCKUX MPU3HAKOB MOTYT OTHOCHTBCA [O-
pofbl pasHOro COCTaBa, BCTPEHAlOlIMeCs B Npedefax yyacTKa: W3BECTHSKH,
cnaHLbl, cHeHuThl, rpauuTbl | v 11 ¢asbr BHenpeHus, Tydsl, puonuthi. Jons
KaxJ10ro NpH3HAaka B Mpefenax OTAENbHOH 3JIEMEHTAPHOH TUIOLIAOKH ONpe-
pensercs ¢ MOMOLUbI0 ManeTKH, KOTOpas pacYepUMBaeTCA HA MpO3pauyHoi
OCHOBE - KallbKe, NMpPO3payHOi IUIeHKEe M Jip. JNEMEHTAPHVIO IUIOWANKY
pasmMepom S X 5 ¢cM yno6Ho pacuepmTh no 0,5 ¢m Ha 10 0Tpe3KOB 1Mo KaxXA0#
CTOpOHe; TOrHa Kaxpmas sueHka najerki 6yner xapakrtepuzoBarte 0,01 no-
nw ee rowand. Yepes uMciIo sueek, B MNpeneilax KOTOPbIX (PUKCHpYETCA
Ta WJIM MHaA NOpOMa, OllEHHBAE TCA N0JIA NAHHOrO NPH3HAK A (pi)'

Ina Kkaxpoi 3MeMEHTApHOH TUIOWIAAKH ITH [aHHbie 3aHOCATCH B
Tabn. 66.

Cymma p; WIS KaxXJIOH IUIOWANKH iOMXKHA COCTABHMTH 1,00. Benu-
Y Ha _pi]“ p; onpejleNAeTcs ¢ MOMOLUBK 1a60. 66; 3areM 3TH NOKa3aTeNH
cyMmmupyrwTca. [lonyyeHHble 3HaueHHA HOPMHMDPYIOTCA (DENATCA) HAa MAK-
CHMAIbHOE 3HaueHHe GyHKUMM 3HTponuu (A .. =In n), KOoTOpue B AaHHOM
cnyvae paBHO: In 7 = 1,943. B paccMarpuBaeMOM MpHmMepe 3HauYeHUA PYHK-
LLMM OTHOCHTEJIBHOH 3HTPONHM OymyT paBHbl wiA 1, 2 ¥ 3 IWIowAgoK CoOT-
BeTcTBeHHO: 77,7, 24,2 1 94,8 %. IlomyyeHHble 3HAYEHHUA OTHOCATCA K LEHT-
Py 3JIEMEHTApHOM IUIOWAAKH M BBIHOCATCA Ha ONAaHKOBKY (KaJlbKYy-H4KIaN-
KY), MaciiTab KOTOpO# COOTBETCTBYET KapTe.

Mpu HanvyMu Opyrux rpynn IUIOLIAHBIX JIPU3HAKOB, HaNpHMep 30H
M3MEHEHHBIX MOpUd, FeUXMMHUYECKHX UPEu:I0B Pa3fiMYHbIX H1EMEHTOB. T€o-
(H3HYECKHUX TNOJNeH M IPYIMX, paCyeThl MPUBO;IATCH aHATUIHYHBIM 06 pa3oMm.
B sTOoM cnyuae kakK OTI TbHBI MPH3HUK MOTYT pacCMaTpHBATbUA YUYACTKH
C OIpene/IeHHbIM HMHTEPBAIOM HMIMEHEHHH KAKOr0-I1MO6U CBOMCTBA; HAIpH-
MEp, NPH H3YYEHHH MUTACOMATHTOB MOTYT OBLITh BbLIE.icHbl HEH3MEHEHHEIE,

CNaBo W3mMeHEHHDbIE, H3MEHEHHLIE H CHITBHO M 3MCHEHHbIE Moponbi. [Ipu uayue-
136

Ta6bnuua 66

BoluHcnenHe OTHOCHTENbHORA JHTPOMHH

3/1eMeHTapHBIE TUTOLANKH

-p; Inp;

p;

Py Inp;

~pylnp;

b;

Mopona

PiInp

%

0,31 0,364 e

0,162
0,309

0,328

0,21
0,15

0,07

1. U3pecTHaky

2. Cnarigsl

0,254

0,285

0,285

0,186

3. CHCHUTBI

0,243
0,265
0,230
0,202

0,13
0,10
0,08

0,11

oo Cco

cooo

0,365
0,346

0,32
0,25
0
0

5. [panyret 11 pases

6. Ty

4. U'panuthr | a3kl
7. PHOANTRI

1,843

1,00

0,471

1,00

1,510

1,00

Cymma



HHH re0UIHIECKHUX WIH reC XMMHUUYECKHUX MOMer NPU3HAKOM MOXET Iy #HUTh
NMOI20b MEXAY U30JIMBEUAMA.

JIMHCHHBIC NPH3HL 4 MOTVT u b B CeDA KOHTAaKTbl MOpod, pas-
PBIZHBIC HAPYLU HHA. . PHL XM B Fa4e. [BE O11€/bHOTO MpPU3HAKA 3/1ECh MOTYT

paccMaTp IF 1b A HAPYLI 'HMA ~ 7 UINX NMOpAMKOB IM6G0 pa3iMUHbIX Ha-
np~ el i, MalOMUCWHbIC Jak *, &M7el ¥ [N JI7 ©  Kaxiloru H3 3THX
mrep 9B (p;) BT 1¥ 3, 1CHT'MIOM [WI0MA[KH OLEHHUBAETCA Yepes
rC  HOMLUEHWE [UIMH; CYMMEnH I LIHM 13 B IMHCAHBIX TIPU3HAKOB IpH-

HKmaercs 3a 1.

KapTbi  OTHOCHT&IRH /4 9HIPQNHY, MNONYyUYEHHBIE MO KAXAOH TIpyMe
NPU3HAKOB, MOTYT GbITb CBEACHBI B OOHY -~ nBofuieHHYK. B Tex ciyuasx,
KCI (4 HHOODMATHBHOCTL KaX[Iolo TpU3HAKa (IPUHUMAETCss OAMHAKOBOH,
31 OCTHraelcss YMHOMEHHMEM BETHUMHBI OTHOCHTENIBHOH OJHTPUIMH MO
OTHeThHON MPYNINC B KDKOOH TOUKE Ha BeCGROH K03IPPHULMEHT H CI0XKEHHEM
3TUX Tpou3pefeHHd. HMHbIMHM C10BamM TIpOM3IBOAMTCA OMNepauMsa B3BeELLH-
BaHUA. BecoBble KO3 PHLMEHTDI OTipe1enAI0TCA IO popmyne

n.
= /
K; = )
éI:‘I
S
I=1
rue n; — WMCIO0 TNPU3HAKOB B KaXI0A [ Of rpynrne: m — obuiee uncio

rpyni.

O6uiasi HEOJHOPUAHOCTh Tt ). OIHUECKOTO €TPUEHHMA YYacTKad M ee M3-
MEHEHHE B MPOCTPAHCTBE OTLDOpAXKaeT A M3OINMHMAMH. M30nMMHHH CTpoATCA
10 OGLIENpPHHATbIM INPAaRWIAM HMHTEpIO/IALMER 3HAUCHUH MEXIy TOUKaMM
3aMepoB. JlepCEeKTHBHRIMHM Ha OGHApy>KeHME TMONe3HbIX HCKONMAeMbIX Y-
JTOBHO NpPUHMMAKTCA YYacTKH, Tue 3HaueHHA GYHKUMH OTHOCHTENTLHOH
JHTPOIHHU npeBbnuaT 60 - 70 7.

3AAA4YA 5.2

Brinenenne KOMIIEKCHBLIX aHOMAITHH MpenGpa3oBanyem
MHOOMEpPHBIX BeJIMUHH B OJHOMepHbIe

‘a T ppH:IPHM PARNE " )be,uHA3 1. IMI® oCKaf CbheMKa MacLITa-
62 1:50000 ¢ uenpw BBIABNEHHA MEPCICKIMBH | P iIOHOCHBIX OBBEKTOB.
Pi 1on xapanTepuavercs TopHa- 5o nM 4 adioM ¢ LIMPOKMM pa3-
BHIHEM ACNBMANBHBIX > ~ 2HV zatpy . & & ~uckd. [Ipu3nakamu
.y IeHEHHsA B OTIENBHBLY "¢ ~IIHBII Y . T13X MOUTYT Cly.KMThb NOBbILEH-
HpIE U 1€PXAHHT DJNI-MEHTOB B Of aC . HM!  HOPMHPYIOLLIMXCA TpH

© L /UICHHH PYTIHBIX ©Ob¢ 1OB B "1 H .. 7 BIL . _z . Coremy 3T, ofHa-

v BBBM N0 7 M MY F DT [ MOTY1 00pas’o bIB4ThCA

TewHBR dHOMa . s T 9, 0 BINIE Tty * ITpauMM MIEMEHTOB
Jax  VIMCHHBI B r w.scr, dnnr o rif AHATHI

H3yueHHe MNpOSBIIEHUA PYOHOH MMHEDWIM3AUMM Ha CMEXHBIX 1.
"OpHAX MOKA3aJI0, YTO MX FEOXMMHYECKHE ODEOIIbl OTIIMYAIOTCA KOMIUI
AbIM XapaKTepom, T.e. MPOCTPAHCTBEHHBIM COBMELIEHHEM TOBBLLIEHHbLA
[{OHUEHTpalMi OTAENIbHBIX JIeMEHTOB. TaxuMu HauBonee uH(OpPMATHBHBI-

M MeMEHTAMM [ NMOMUCKOB HAHHOIO THIA OPYOEHEHUS ABJIAIOTCA LUHMHK,
26anbT, MonuGaeH, XxpoM, GapHH, CONCPXKAHMHA KOTODbIX B TOYKAX OINpO-
" BaHMsA [1TaHHOW TEpPUTOPHH NpHBELNEHbI B TaGl, 67.

Tpe6yerca: BbIOENWTL YYACTKH, MEepCNeKTHBHbIE Ha OOHapyxxeHHe pyn-
' MHHEpAIM3ALMU MO COBOKYMHOCT: JAdHHBIX ONpPOOOBAHUA HAa HECKOJb-
0 3]IEMEHTOB.

TaGnuua67
. ‘aAHHBIE TEOXHMHYECKOR cheMKH MaciutaGa 1 : 50 000
' MHKe- Homepa npoduuteit
0B
1 2 3 4 5 6 7 8 9 10 11 12

Copnepxanue 6apus, 1072 7

1 0,5 0,8 1 0,8 0,5 0,8 1 1,8 2,5 1.8 1 1
2 0,6 0,8 1 0,7 04 0,6 0,8 1,1 1,4 1 0,6 0,6
3 0,6 0,9 1 0,6 02 04 05 0,4 0,5 0,4 0,3 0,3
4 0,5 0,8 1 1 1.1 0,8 0,6 0,5 0,3 04 04 0,3
5 3 2,5 2 2 1,2 0,8 0,4 0,3 0,3 0,3 0,8 1,2
6 1,5 2,5 2 0.8 2 1,5 1 0,4 0,2 0,2 1,1 2
7 2 2 2 1,7 1,4 0,1 0,4 0,4 0,1 0,6 1 0,8
8 1,1 2 1,4 2 0,8 0,6 0,4 0,5 0,1 0,1 0,1 0,1
9 0,1 0,1 0,1 0,2 0,2 0,3 0,5 0.4 0,6 0,1 0,1 0,1
.0 0,1 0,1 0,1 0,1 02 w06 1,2 08 04 0,6 1 0,8
11 0,1 0,1 0,1 0,1 0,1 1 2 1 1 2 1.5 1
12 0,3 1,4 2,5 1.4 0,4 0,7 0,2 0,8 0,3 0,6 1 0,6
13 0,2 0,8 14 09 0,4 0,4 04 06 04 06 06 0,6
14 0,2 0,2 0,2 0,3 0,4 0,4 04 0,3 0,8 1 0,6 0,1
) 0,2 0,2 0,1 0,2 0,2 04 04 04 0,4 0,5 0,6 0,3
16 0,4 0,1 0,1 0,1 0,1 0,2 0,2 0.2 0,3 0,6 0,1 0,1
i7 0,5 0,2 0,1 0,1 0,1 0,1 0,1 0,1 0,2 0,8 1,5 1,8
i8 0.4 0,2 0.1 0,1 0,1 0,1 0,1 0,2 0,2 0,2 0,2 0,2
19 0,6 0,2 0,1 0,1 0,1 0,1 0,2 0.4 0.3 0.2 0,2 0,8
0 0,8 0,4 0,1 0,1 0.1 0,1 0,8 0,5 0.6 0,6 0,3 1,4
! 1,4 1,2 1 0,6 03 04 04 0,4 0,3 0,2 0,2 0,2
- 2 2 2 1,3 0,6 0.6 0,6 0.1 0,4 0.3 0,3 0.2
3 1,2 1,2 1,2 1,2 1,3 1,3 1,3 08 03 0,2 0,2 0,4
74 0,3 0,4 0.5 1,2 2 2 2 1.4 0,8 0,2 0,2 0,6
ConepxaHue UMHKE, 1072
1 15 15 18 20 18 i5 12 s 2 6 S
2 20 16 17 19 zl 21 16 11 7 3 6 8
25 21 20 20 25 30 22 14 9 4 8 i0
4 30 25§ 20 19 18 21 22 8 7 a 6 3
J 10 8 7 11 16 13 11 8 4 9 Hi] n
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Ipoponxenue Tabn, 67

N muxe- Homepa npodpunen
TOB

1 2 3 4 5 6 7 8 9 10 11 12

Co;epianue Kobauld, 1074 9

I

1 7 1.5 8 75 7 65 6 65 5 3,5 2 3
! 7.6 8,2 8 88 85 78 7 6,1 52 38 2,5 35
8,1 9.2 10 10 10 9 8 6,8 55 42 3 4
7 85 10 95 9 9 85 6 35 7 7 5.5
6 4.5 3 5.5 8 7,6 6.5 52 32 4, 5 44
6 6,5 4 2,5 52 8 6,2 4.5 48 45 32 2 1,7
7 5 3.5 z 2 2 S 3 2,5 S 0.5 38 25
& 3022 2 1,3 1 2,8 3 2 2 1 1 2
EJ ) 1 1 0,6 01 06 1 1 1,6 2,2 2 10
10 0,8 19 3 18 09 08 09 1.2 2,1 2 11 9
11 2,2 3,1 4 46 54 42 3 1,6 2 4,5 7 7
12 2 35 5 75 8 8 5 2 5 4 2 3.5
13 3,5 4,5 55 65 7.5 7 6,5 11 8,5 7.3 45 38
14 5 55 6 55 S 6,6 8 t3 14 9 7 3
15 54 5.8 6 6 2,5 8 95 9 8 6 45 0.5
16 6,2 4.9 35 45 58 545 2 2 1.5 1 0.1
17 7 4 1 3 5 2,8 0,5 4 4 S 6 6.5
18 5 3,1 22 34 38 I,6 2.5 45 45 43 5 3,9
19 4 2,6 1,6 2,7 34 39 38 5 5 3,9 4 5,5
20 3 2 1 2 3 5,3 4.1 0,2 02 0.2 38 4
21 S 5 3 5 S 6,5 8 4 0,2 0,1 5 4
22 S 4 S 2 58 5,2 6,5 S 2,6 38 S 4
23 2.5 42 6 55 S 5.6 6,2 43 54 6,5 6 5,5
24 0,1 35 7 6 5 7,1 34 52 35 8 8 8

Meroduueckue yrxazanun

s pelleHHs 3a0ayd UCTIONTHUTEN0 BBINAKOTCA MaHHble ONpoOOBaHHA
Ha 3—4 onemenrta. BapuaHThr 3ajaHuMd co3nanTcs KOMOHMHauMed HaBopoB
JEMEHTOB M DPA3NHUMEM IOJIOXKEHHA M pA3MEPOB YYACTKOB A1 KOTOPBIX
nposonuTCcA 06paboTKa [aHHbIX OMNpoBoBaHWs. XenarenbHo, yToObI uMC-
N0 TOYeK HAGNIOOEHMA MO KaxAOMY yuyacTKy 6buto He meHee 100. 3amanue
paccuMraHo Ha npumeHeHHe JBM MM NporpaMmupyeMBIX KanbKylIATOPOB
1A BbIIOIHEHMA PaCueTOB.

1. ITo nawHeM onpo6GoBaHMA ONpPEdeNAT CpeiHee COAEPXKAHHE W [IHC-
MCPCHI0 KaXELOIO 3leMelTa B COOTBE1CTBMM € YKa3aHMAMH K 3ajadam 1.2
ml1l3.

2 1. KaxaoH TOYK# ONpOGOBAHMA HAXOOAT LUEHTPUPOBAHHBIE M HOp-
MM pOBA i:LI€ SHAYEHHA €O ., WAHMH OTPEAENIEHHOTO /IeMEHTA:

rde X; — COACPIKAHHE DAEMEHTa B 10K [ IKS (. pODOBAHIA® Yoo
“OE PKAHM [“MEH1 1 10 S g ¢l _
HA Lo L ' o .
3. L 17 ¢ " Hiu A
. HHbIEL .0 o T:-
1 Fei
o= Yy,
\,/; 1=1
71 j — HiMep #IeMer1d, n3MeHARIMHACH O1 1 ' ) HL
4. KOMMIEKCHBIE AHUM [Md OLp  JIATCA N0 3HasCHEAM  BeilH-H-
sl T, fp ot MMM CH L T iy UM BOPY L& GBHOIG T L) Y
3 A 40H OBt : . § h. 1 .on .
TN I U T 1S T IO {]
), 95 "
5. Mpn g A la bonpL Y Tn fORK par CHHA a0 Y A
SJBHBIX wucpullnid T w17 wCuowi sui. ape pr WM W
M CPEMHLTU U HMCUCPCHH Ty . MM T » HAALHAMU Tul

1.4. Pasmeiuenne HOpMMpUE 1HELY BEIMUMH [, A KUKIGTO i .MEH1d
r3006paxacTcAd Ha KAIbKUX-HUK:IAAKAX B EAfle M3NTIMHHH HEMOCPEICTB :1HO
) MCXOOHBIM 3HaYeHUAM < 2pxaHuit. Lis 290r0 pacciMThIBAIOTCA 10)LKO
MIEPXAHUK  COOTB2T( .. /I0UHE OIpe_ " 1rHHBIM (QHKCHPOBANHBIM 3 ue
MAM ¢, (OBMELERME ol © 4AK.13, ¢ O3B €T BH™ yd BHO Bb  [MTh
JIOKANBHB! ' YYAaCTKM MAK(HMa bHBIX - "7 “fhil M ( 11b HATAYM ML
'IEK CHBIX aHOMAIMH TONBKO B MX Mpedenax.

3AJAYAS.3

KommecTpentan HHTEpNperaLUHs KapTorpaguuecKHX 1€0710IHYECKHX
AAHMBIX MPH OLEHKE NEPCNEKTHBHOCTH TepPHTOpHIA
Ha o0Hapy>KeHHe MOJIE3HBIX HCKOMAEM bIX

B npepenax pynHOro paioHa ycTaHOBIIEHbl KOPEHHbBIE MECTOpPOIKIEHHHA
M pYOONpOAB/EHUA TNOie3HbIX McKonaembix. Mx mnpocrpancreenHoe pa3s-
MeleHHe, 3ahMKCHPOBAHHOE Ha TEONIOrHYECKOH KapTe, ONpenensercs co-
yeTaHWEM pAfA TeONOTMYeCKHMX (HaKTOPOB — COCTABOM H BO3pacToM MOPOL,
CTPYKTYPHO-TEKTOHMUECK MMM INIEMEHTAMH, HATHUMEM MarmMaTH4ecKuX, IHi-
POTEPMANBHO-METACOMATHYECKHX M [IpyrHX 00pa3oBaHui. KonuuyecrBeHHas
OLEHKA ITHX (paKTOPOB +acTO ObIBACT 3aTpY,IHEHA. B LBA3H ¢ 4M onpt  I¢-
HHe MX pond B Ipoleccay pyaoo6pa3zoBaHHsA TaKXKe ABIAETCH CIANKHUH
japavet. OOHMM M3 cnocoB0B ¢e pelIeHHA CHYXHUT NpeabpazoBaHxe Ka-
YeCTBEHHOM TeosIOrMy. ckOoi HHbOpMamyH B ok -~ BeH yw. C HOMoW b0
TaKUX INpeoBpa3OBAHHH DPEIIZTCA  yy Y 1] He | U 7 {KH PECYPCUB
M0JIe3HBIX UCKUM4EMBIX E KOHKPETHBIX YCTOBHAA..
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Tpebyerca:

1) ycraHOBUTH reonorHueckue GakTopbi, o
OpYOEHEHHS

2) omnpedenuTbh YCMOBHA OTHECEHMA AHOMANIHH M TOYEK MHHEDPUTH3ALUUM
K NepcrnexKTHBHBIM MITH HENepCrneKTHBHBIM 00beK TaMm;

3) OueHMTb BepOATHBIH MacluTab OpYNEHEHHA Uil KOHKDETHbIX Mepc-
NMeKTHBHBIX OOBEKTOB.

F: JIOKANMH34daUHI0

Meroduueckue yxazanus

Jsia pewieHMA [OaHHOW 3afaud TpeTaraeTca HCMoONb3OBATb YYeOHble
reonornyeckde KapTol Mmacwtaga ] :200000 — 1:5000000 c¢ paHHbIMM
O NpOABMEHMAX NONE3HBIX HCKOMaeMblX, B TOM UHMCNEe O MacllTabe mecTo-
POXEHUA W pyHOONMpOABNEHHH; MacliTab pyaHbX O6BEKTOB MOXET ObITh
3agaH B bajLnax.

HcronHuTenwo BblAaeTCA 3afaHHe MO KOHKPeTHOMY BHAY [MONE3HOTO
MCKONAEeMOro M THIYy MECTOPOXIAEHHH AJIA OOHOTO JIMCTa KapThl, HA KO-
TOpOM HOMXHO ObiTh He Menee 10 o6bexTOB pasHoro maciutaba. Kpome
3THX pYAHBIX OOBEKTOB Ha KapTe OO/KHBI ObITb OTMEYEHbl AHOMAIHMM H
TOYKH MHHepanu3auud (2--5 1WUT.), MEPCNeKTHBHOCTb M MPOTHO3HBIE pe-
CYpPChl KOTOpPbIX NOTpeOyeTCA OLUEHHTD.

1. Ha ocHOBe M3y4YeHHA MCXOOHBIX I€OJIOMYECKHX JAHHBIX H C y4eTOM
PeKOMEHIAUMA NpenofaBaTena COCTaBNACTCA TabnHLa reolorHyecKux IpH-
3HakoB (paKkTOpoB), BAHsAHME KOTOPBIX HAa NIOKANH3aUMK0 OPYAEHEHHs M
NEPCHEeKTHBHOCTb OTAENbHBIX OGBEKTOB HAO NpoaHanH3npoBaTb. K uucny
TaKHX (haKTOPOB OTHOCATCS : MAarMaTHuye CKHe ¥ O0CaJl0YHO-MeTaMo pg HueCK He
nopoapl pa3’HOro COCTABa M BO3DPacTa; CTPYKTYPHO-TEKTOHHYECKHE E[MHH-
ubl — ONOKH, CKNMagKH, NPOrdObl; paspblBHbIE HAPYLUEHHMA ONpPEOeNeHHbIX
HaNpaBjleHHH H TEHE3UCa.

2. B KauecTBe KOSMYECTBEHHOM MEpbl, XapaKTEPH3YWLIEH IIONOXEHHE
pyAHOro oGbeKTa OTHOCHTENbHO KaAOru (pakTopa, MpenjiaraeTcs MCronb-
30BaTh KpaTyadluee paccTOAHME OT TOUKH (06BEKTA) 10 rpaHHubl O0GAACTH
NpOsAB/IEHHA JaHHOTO0 (aKTOpa — KOHTAKTa MOPOM OTpeleNeHHOro cocTana,
TCKTOHMYECKOTO HApylUeHMs M T.n. CBedeHHA 06 3THX pacCTOAHHMAX 3aHO-
cAT B TaGnuuy ¢akTopoB. Ecid 0OBEKT HaxXOOMTCA BHYTPH 00:1aCTH, 3HA-
YEHHIO PacCTOAHMA NPUCBAaMBAKOT 3HaK "+’ eclM OH pacrnonaraeTcs BHe
ee - 3Hak "—". [lo nonyyeHHOH MaTpulle HCXOOHBIX AAHHBIX BLMMCIAIOT
BEKTOp CPEJHMX 3HAYeHHH NPHU3HAKOB M KOBApHALHOHHaA MaTpuua. Ins
NIPOBENIEHHSA PacyeTOB Ci1edyeT HCNonb308aTh IBM.

B KauecTBe (akTOpPOB NOMONAHTESBHO MOTYT MCIONMb3OBATBCA TAKKe
JaHHDbIE TEOXMMMUYECKOro ONpPOOOBaHHA, KOTOpbIC MOMELIAT B Tabnuuy
HETIOCpe ICTBEHHO B 1M POBOM BHIC.

3. Ilna cpaBHUTEIBHOH OUEHKH BIHAHHMA KaXOOro reonorHyecKoro
(haKTOpa Ha NOKANM3ALUMI0 OpPYHEHEHHA HEOOXO1MMO ONpene!HTh BEeKTOP
CpeAHHX 3HAYEHMA H KOBAPHALMOHHYI0 M4TPHLY LIS BCEro paHoHa B Le-
nom. OueHka 3THX MapameTpoB .UIA CUKPALUEHH BpeMeHH W o06bemMa Bbl-
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wiC1eHMH maercsa no BeiGopke B 15—40 touek. TOUKHM HAHOCAT HA KallbKy-
KII3;1IKy MO paBHOMEpPHUH MpAMOYTONbLHOH, POMOHYECKON HMNH KBaipaT-
i cetn. Kanbky-HakiiafiKky COBMEILAOT ¢ KapToil aiyyaidlHbIM 00pa3iom,
16bl  [e33:1bTaThl HAGNIOAEHHH HE WMeENH CYyObEKTHBHBIX CHCTEMATHYEC-
OUH UK.
L1 31X CIyyaHHbIX TOYe:, TaK XKe KAK W [l pyIHbIX OGbEKTOB MNpo-
IATCA M3N >peHUs pACCTOAHHH M COCTaBlseTcd Tatnvua $pakTopos, MO
TOPOM MPOEC 1 _ A aHA;ICTHYHBIE PACYETHI.
4. Bm:uAaHHe oTHenbHbIX (AKTOPOB HA pa3MeEllleHHe OpYAEHEHHA MO-
T Oblib OIIEHCHO CpaBHEHHWEM paclipefeNeHHA TpPH3HAKOB 1A pPYOHbIX
“Hepy bIx”’ ‘cryyaiiHBIX) 0Y€K B COOTBETCTBMH C YKa3aHHAMH K 3a-
we 1.4, il IKYTHOCTH aKTopnB BbIGHparoTca HanBonee HHbopma-
3HblE | A KXOTOPbIX Pa3IHYHE PACIpEAeNeHHH ABAACTCA MAKCHMANbLHBIM.
JH TpPOB "HHM pacyeToB Ha IBM MoxeT GbITh MCHONB3OBAH BECh HAOOP
'KTOpPOB, fid KOTOPBIX OTBEPraloTCA THIOTE3bl O PABEHCTBE CPEIHHX H
:MEpCHA O CpPaBHMBAEMbIM OOBEKTaM. B ocTanbHbIX Cilyyasax BbIOHpawT-
3—4 Haubc.lee pasnuyaoumxcs ¢akTopa. PasnuuMe MHOTOMEpPHBIX Cped-
IX OLEHWBAETCA C MOMOLWblo Kputepus Totenuura (T?) WiM paccTOSHHsA
xanoHo6uca (D?):

. non nn - Ly g e
= - pr= DS [ F[S]7 [ -F ]
n +n, n +n, ! 2 ! 2

le n, ¥ n, —o6beM BbIGOPOK 10 pyaHbmM (1) H HepymHbIM (2) 06beKTaM;

¥, =X u [,\zl — X,] - BeKTOp-CTpoKa H BeKTOp-cron6e1_1 lpa:mocreu

¢ "e[JHMX 3HAYeHH# NPHU3HAKOB B CpaBHMBaeMbIX 0ObeKTax; [S]~  — obpar-
A MATpHLA ANCNIEPCHH U KOBAPHALHHA.

KosaprauuoHHasd MaTpHua [S] BeIMCIAETCA KAK CyMMa MATpHLL LEHT-
JHPOBAHHBIX KBA[PATOB M CMELIAHHBIX NPOM3BEAEHHH 1A PYAHBIX H He-
yAHBIX OOBEKTOB, [IeNIeHHaA Ha 1, +n, — 2.

I'nnote3a 0 paBeHCTBE MHOTOMEPHBIX CPEIHMX NPOBEPSAETCA C MOMOUIBIO
‘pUTepUsa Puilepa

+ — —
_ (nl n, m 1) T2
2Yym

(nl M nl
_15 3a[aHHON MOBEPHTENIbHOH BEPUATHOCTH W uMcile CTerneHed CBOGONbI
Wna tn, —m- 1. ECIA runore3a OTBEPraeTcs, TO MOXHO CUMTATD, HTO

" 16paHHble NpU3HAKH (HAKTOpbl) BiIMAKT HA DPAa3MELUEHME OpY/IEHEHMA.
S. Ilia “pa3GpakoBKH™ BLBIABIEHHBIX AHOMAIMA M TOYEK MHMHEpATH-
MM, T.6. OTHECEHMA HMX K KJIACCy DYOHBIX WIH HEpYAHBIX 06BEKTOB IO
~4eHHAM (AKTOpPOB, KOHTPONHMPYIOLUMX pPa3MELIEHHE OpyNEHEHMA, pac-
_MTbIBAETCA IMCKPUMMHAHTHaA QYHKUMA. BbrucndTenbHble ONEpPaLMM
- POBOAATCA B COOTBETCTBMH C yKadaHuamu x 3amaue 3.3. Ilo kapre mia
“{EIOLMXCA aHOMANMH M TOY¢K MHMHEpAIM3AUMH  ONMpeaesATCa 3Haye-
I COOTBETCTBYWUMX (AaKTOpPOB M OUEHMBAETCA MEPCHNEKTHBHOCTb [aH-
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6. IIng OUEHKH w»Oiwv .. ¥ .- A3ciuT L. opyaecHeHMsa 8 NEPCNEKTHB- Tabnuua 68

HbIX aHO* U X B o t 1) JVUHBI1 OOBEKT: 't [ONONHH- —oAepxaHHe MOMKGAEHA B TRICAYHBIX AONAX %

1e/IbHO B Kaye« = R . AT o HA O IX 3ama-

v X, UHI : i L ! . . p 43 o Mdcell- n- Mpodrwm

aby me L L oo — 1 e xer ¥ -
136y m t - ' : v Imn 1 [ N l a | s “ ! 7 1 s l 9 ’ 10

DV: U (O . ‘ I, .. CHHOH , .pec- - | . :

CAM L T T0IlC ¥ 3.~ 1 .wcTRE U3 RY(e)| l .

1. A1 L - T ... 30 G 1BIX Te- 1 0 0 95 0 o0 100 117 195 300 120
[ CtHHBLC v o M, AKTUP4MH, " 10,)ble OTpe/lens- ' % 123 lzg i;g égg ?gg ggg é;g 2;2 220 "328
. n Ve . va ; a . 50 2 177 :
fol TIO3MLMI0 OF. ~ v - /PaBHEHU  TPCCHU 2TO HC- | 3 230 183 260 200 145 130 185 145 270 270
Nnozib3y.wi LiNA 1 ) mn:r !BHBIX a4o™Mar in l 5 215 972 120 100 49 49 77 135 160 220
W C O M _ o 165 1.5 145 37 00 1y 17" 165 7 167

&7 103 477 s 1 1 1 ) 7 150
8 5C a0 30 “ S ! A2 160 220 190
9 85 75 65 48 48 6 29 37 130
i0 102 102 102 55 77 67 40 93 12€¢ 130

| . | 1 36 70 105 Nt 48 48 c4 126 3 105

L rer . . P - 2 55 £6 57 102 80 100 122 '8 37 107

:A10] - C v ! 3 50 16 67 57 14U 50 57 53 95 28

——— I, . 4 62 72 82 102 58 54 92 117 92 34

L5 82 74 €7 65 70 77 72 137 72 67
91 59 51 165 70 77 102 107 44 33
7 75 56 63 116 80 43 €9 43 45 48
3AL CIHI 5.1 18 59 60 85 57 29 41 33 73 48 24
) 19 44 36 116 131 42 62 56 52 56 64
BriGop omrunar- | - a. . p.. BAKE 20 50 105 80 56 23 22 g1 60 49 60
H JIOpa3BeIKH M2C ' oo e 1 54 52 52 81 48 51 53 73 43 36
Te 57 92 70 38 73 67 43 58 76 45
. . - . . . 78 80 88 66 145 53 55 49 45 26

b 0 . n 21 0% (RY 2+ . -

Wronse: ¢ ; vl ke ) ATRISAGLCA  icaphe _ 78 72 72 17 49 67 113 68 193 57
POM C BBICOTGLH vervna 1J . 1 L | GYibi ¥ TGPG;i BHYTpEHHEH BCKpbI- 25 57 62 59 87 81 54 62 82 114 83
LM [ipOM3BOAMTCA Oy[ .. o[ .dl. . <MOCOTSOM, ceTb CypOB3pbIBHBIX CKBa- 76 44 93 100 210 73 132 65 85 98 42
KHH 5 X 5 M. ool e moHw . 1 2 <apeepa 10 m. K HacroseMy BpemMeHH 27 174 167 92 73 183 107 71 74 69 23
YeThIpe YCTyNa OTPaBCTaHbl MONHOCTBIO, @ TPH — 3aTPOHYThI OTPaBOTKOM. ;g fgf 13(5) igg g(l) 13‘; 133 lgg ;ig 6(5) 1(7);

B npepenax WTOKBEpKA an, [EHeHWe MMeEes IIpepbIBUCTBIH XapaKTep, 30 0 0 0 0 0 0 0 0 0 0
NO3TOMY BbIEMKaA DY/bl BEOETCA € XTHBHO. 21 0 ) 0 0 0 ) 0 0 0

J1A pelleHHs 341ay CNParMBHOTO M MEPCNEKTHBHOIO IUIAHHPOBAHHMA 32 0 0 0 0 0 0 0 0 0 0
OOOBMM Ha MECTOPOIKIEHHH IPOBOIMTICA COMPOBOXIAWIIAA H ONEepexatro- 3 0 0 0 0 0 0 0 0 0 0
AR SKCIUTyaTALMOHHAT pa3Benxa. CONMPOBOXKIAWWIAA 9K CID1YaTaLMOHHAA 34 g 8 8 g g g 2 g 8 8
pa3sBeflka OCYLISCTBACICA MNyTeM ONpo0OoBaHMA uLu1aMa OYpPOB3PBIBHBIX :

CKB@XMH Ha YCTyrax. TOArOTNBICHHBIX K OTpaboike, a onepexawllas — Tpogpuiixenue Tabn, 68
nyTeM OYpeHHS C YCTYNOB Kapbepd KONOHKOBBIX CKBaXHMH rnybuHoit 30 M. —
B HacTosIUee BpeMsi BOHHKIIA T4 Ke HEOBXOIMMOCTL A0pa3Be/IKH rITyBoKHX Mu- Npoduns
TOPHU30HTOB MaCTODO! . & .€I1bW) pelleHHA BOMpPOCOB O uenecoobpas- Ker T

e . . N - 11 12 |13 14 15 |16 17 |18 19 20
HOCTH YriyDTIeH:s I [ »p HF i€ ~:D OH4aY&IbHO ‘lAMEYEHHOM OTMETKH. !
3anacel TNyGOKUX TOPU3GH ° MpPELBAapHIETbli0 OLEHEHbl €OUHWUHBIMH 1 100 110 70 81 72 82 61 60 29 18
CKBAXHHAMH. 2 115 145 210 100 57 67 27 38 08 6l

TpebyeTca o o © ./ fi HBIE Pa3BCLOYHBIE oo M IS NPOBEJCHHA 3 320 240 150 185 115 145 77 35 35 57
IKCIJIYATAUMO "¢ Pis.. M . T pa. UKl JaHHOTD MECTOPOXIEHHS, 4 225 230 270 230 180 95 30 88 37 48
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INpononxense rabn. 68

e Mpodpum

xer 11 ‘ 12 I 13 [14 ] 15 J 16 } 17 ‘ 18 [ 19 T 20
5 250 200 225 190 260 87 100 52 44 49
6 220 330 140 155 185 130 107 72 90 73
7 150 240 135 105 85 90 85 170 65 55
8 70 87 185 100 150 67 65 82 85 150
9 65 180 97 76 115 85 67 82 92 115
10 135 162 72 78 85 78 87 65 60 117
11 190 113 127 62 37 67 67 65 72 67
12 210 115 145 60 67 80 87 15 77 95
13 122 195 18§ 105 70 85 72 102 85 65
14 92 195 10§ 32 62 55 53 52 75 57
15 81 28 145§ 57 90 92 97 77 75 90
16 26 23 100 85 55 70 82 85 100 85
17 20 31 70 90 65 95 53 85 72 57
18 21 27 87 95 210 85 72 65 95 87
19 78 70 72 55 42 97 55 94 75 72
20 37 197 32 75 42 49 60 93 65 100
21 38 53 35 55 65 22 25 155 95 56
22 37 13 50 135 46 42 27 35 115 115
23 45 66 55 43 47 65 34 10 22 85
24 66 49 95 113 90 75 26 33 60 41
25 48 62 55 54 41 57 38 72 60 21
26 132 33 64 43 20 37 55 23 21 27
27 49 53 38 40 16 0 33 20 30 34
28 52 42. 0 0 0 0 0 42 38 23
29 67 48 0 0 0 0 52 27 23 45
30 0 0 0 0 22 48 8 47 45 23
31 0 0 75 85 57 31 29 34 75 110
32 0 0 0 75 90 90 14 23 70 158
33 0 0 0 0 60 55 85 105 67 96
34 0 0 0 0 80 55 42 115 55 55
35 0 0 0 52 68 147 117 45 75 54

IMpoponxenue Tabn, 68

ITu- Mpodwuns

KeT

21 22 | 23 24 25 26 27 |28 29 30

1 56 39 0 0 0 0 0 0 0 0
2 59 40 0 0 0 0 0 0 0 0
3 50 34 65 47 0 0 0 0 0 0
4 58 33 34 41 47 0 0 0 0 0
5 26 52 68 44 64 0 0 0 0 0
6 56 47 62 115 83 86 43 31 0 0
7 122 100 104 56 87 32 53 56 47 51
8 87 150 109 75 140 89 85 100 116 0
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Mpopomxenne Tabn. 68

Mo Mpotpnm

xer 21 Lzz r23 ! 24 | 25 ’ 26 ' 27 —[ 28 T 29 T 30
9 115 170 131 100 118 114 137 87 113 135
10 200 115§ 145 125 155 82 96 93 74 97
| 110 95 140 90 112 100 105 110 93 91
12 122 70 80 185 165 117 190 117 118 180
13 65 70 180 117 105 128 160 165 85 110
14 85 110 142 130 125 140 115 130 122 75
15 90 95 95 140 150 90 112 85 140 90
16 75 105 95 127 120 80 85 105 44 44
17 65 75 100 130 185 60 95 95 57 67
18 50 95 95 147 165 140 70 125 52 34
19 130 105 195 180 90 97 42 110 48 29
20 105 57 125 95 36 65 95 90 63 31
21 115 75 94 67 108 90 60 92 77 39
22 65 44 67 78 70 62 92 64 49 110
23 47 80 85 87 25 29 46 36 58 54
24 14 43 50 72 86 38 90 41 38 23
25 40 70 49 60 41 50 55 90 37 22
26 52 50 115§ 50 15 41 16 25 57 38
27 55 125 37 42 38 29 17 110 100 17
28 23 50 115 47 110 40 52 170 145 38
29 24 39 270 98 248 77 26 55 72 210
30 29 68 98 370 75 37 47 80 75 55
31 16 34 75 245 280 64 47 61 65 75
32 50 47 136 188 90 95 580 120 33 55
33 110 330 70 70 270 95 115 158 34 38
34 90 115 52 60 105 80 122 150 80 65
35 82 100 65 95 105 165 145 145 210 120

MCIOJIb3YA pe3Y/IbTaThl ONpo6GOBaHHA GYpOB3PbIBHBIX CKBAaXMH MO OOHOMY
M3 MOJTHOCTBIO OTPaBbOTAHHbBIX YCTYNOB Kappepa (Tabi. 68).

OntHmarneHag pa3BeqodHaA CeTh JONXKHA obecneuHBaTh HeoBXOOMMYIO
TOYHOCTb OIIPEMIENIEHHA [PaHHLl KOHIHUMOHHBIX Py H OUEHOK CpeHEero
cofiepkaHHA MOJIMGJeHAa B HM3yyaeMbix obbemax Heap. [loatomy mpu Bbr-
Gope ONTHMAlIbHBIX pa3BEAOYHBIX CeTeH HCMONb3YIOTCA 3HAYHHA [BYX
NOKa3aTenell CTENEHH pa3BeJaHHOCTH: OIUHOOK OUEHKH CpEeJAHero coaep-
’KaHHA H OLUMBOK reoMeTpH3al Ui,

3apaHMA  CTYAEHTaM BBIJAIOTCA [WIA Pa3HbIX BapHaHTOB GOpPTOBOro
H MHHHMTBHOrO TNpPOMBIIUTEHHOrO coAepxaHua. boprToBoe copepikaHue
3agaerca B WHTepBane oT 20 go 100, a MMHMMAalIbHOE MPOMBILUJIEHHOE —
B npegenax oT 50 go 150 TeicAYHBIX J0TIEH NPOLEHTA.
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Meroduueckue yxazaun

1. Bbibop ontumanbHelx cercli ucxo0a uz OONyCTUMBbLX OWUBOK 8 Oyex-
Ke Kawectsa pyo.

1.1. TlpiMbILiLIeHHasA OUEHKA KaxIOro MNOACHETHOro G;10Ka OCHOBaHa
HA CPARHEH. © (, 4 20 KaYecrBi 3ak:THYEZHHBIX B HeM pYy i  MUHHMAarbHbIM
NDOMBILLIEHHLM  (udepXaHueM. TMoaToMy Boenwuina gonycrMMoR oumMBKH

. - 16(TRa (8) 3ABMCHT U™ [I3HHUULI MEXIY LD 1HMM COJEpXKaHHEM
I 1t F T ) M MUYEHA  EHEIM JPOMBILL LAHBIM o IEpXaHHEM
© ok
c - C
= —-——=—"-100%.
v

B_imuwiHy C M )XHO « 1leHdTb N "TpaBGNTaHHOMY yCTyMy Kapsepa (Ta6n.
65}, NpeABApUTEIIBHO  BILE THB YHAC ‘KM LITOKBEPKA C COJEPKAHHEM MOTHE-
. "1 8ble BOPTHBOTU

1.2. Il1ia  * elIeNeHHA KO.[14eCTBA DA3BE JOYHBIX NeEpeCceyeHHi, ofecne-
UMBAKOILMX HEONXOOMMYH TOYHOCTH OUCHKHM CpeTHHX CULEPXaHWH, B cryvae
HOPMAJTLHOTO pAcrIpesicIeHHs HUnotb3ycTed GopmMyna

rie 7 — KOMMYECTBO TiepeceuyeHui; [, — 3Hauenue xputepua CreroneHta
A8 yPOBHA 3HAMUMOCTH & (cM. i1pH1. 1); V' — koabdHudeHT Baprauuu
Cu.IEPKAHMA; & — JJUNY CTHMAA OTHOCHTENBHAA NOTPELTHOCTD.
B cnyuac siorHopManbHOro pacripefeneHus conepkaHuil NpHMEHsAeTCA
dopmyira
Z) g \/Sl’n+ 0.5 8y 100 ?
8 7

rae Szh — JMCNepcHsi HarypanbHbIX J10rapudMOB cofepxaHni; Zl-fa/z
3HayeHHe HUPMHDPOBAHHOH (QYHKUMM HOPMAIBHOrO paclpefeneHds A
BepoATHOCTH 1 - af2 (cM. npu.r. 3).

Oanako TvrM popMarf MOXHO TNOMB3OBATHCA !IMIUB B TOM Ciyuae,
€C/TH KOMHYeCTBO MOMMOOEHa B Npefenax WITOKBepKa H3MeHAeTca ciyvaii-
Ho. Ilpn HanmMMKM 3aKOHOMEDHBIX H3IMEHEHHH COAEpXKaHUA B NPOCTPAHCTBE
KO3(}DUUMEHT BapHaUMH I OUCIICPCHA COAEPKAHUI IOMMMHD] PaCCUMTHIBAT b-
CA ¢ YYeTOM JIO/IH 3aKDHOMEPHOH cocTaBnawiuei. [ToatoMy ais npaBuib-
HOTO pellleHHA NOCTanJIcHHON 34,7aUM HEOGXOMMMO NpUBEPHTL THIOTE3y O
3aKOHE pachpedeNiedisi CONEPXKAHMUA # H3IYUHTb XapakTep HW3MEHUHBOCTH
3TOro napamerpa.

1.3. JnAa npoBepKH THIOTe3 ) 3aKOHE PACTpefdesieHUss MOXHO BOC-
No/IL30BaThist METOAOM MOMEHTOB (CM. METOQMUECKHC YKa3aHHsa K 3a-
paue 1.2).

1.4. IjiAa penBapuTe 1bHOTU CYXOEHHA O XapaKTepe HM3MEHUMBOCTH
CO/lepAKAHHA MONHOOEHa M( ™ 10 HCNOMABIUBATE pe3y.lbTaTbl ONPOBOBaHHUA
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i¢ JBYM B3aMMHO (fepr . “IKya 1 . I4M
:iMH Ha ¢rpaboTaHKuM yeTy vl a 0 T )

“PbIFHBIX CKBa-

Ilo oboumm mnpodu r I a TN p " | M3MCHGHMA
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=1-p? (x).

e D nois o1 LHHOE 20C L. o e, - o p-
_TAUMOHHOH ¢ L nWp- .. Ik . . 2 LM .o1r.

Ecmm Ha rp ¢ xai aBTOK: [°° "1 F - YH ¥ 3" [ bl H-
HUeCcKHe Kouileh I°~, | Ha TIpaq = L . Mi_ 1 -- TNHMkH Ha
pCOENEHHBIX Y4CTOTax, To :ONA . ** 1 T TAKLEA [DACNEICHH
UEHMRACTCA MU CYMME aHOM&IbHbIX 3 0oc v Dp= - Tdyy.
MHHMAIBHOC AHUMAIBHOS HAYCHHE «. . (1 | Onpe/enfeTcs 1o

popmMynam —
=d+2S,; d= —-: =\>’/—‘~—'——‘

iH.M d» v “ o .

2 N - KOJIHYECTBU PACCMMTAHHBIX - 1 v.k1p llon onpenesncHuM
INJH JTOH COCTULIAKILCH JIO CIek., , il Teh T I € T¢ AIHOM&TD-
ble 3HAYEHHA, % OTOPBIC JOOTL.  3) . Tar .or INM p2-

NUAMMMH 33[aF Hb ™ | ACCTOAK™ ~ V"~ UL

O6was pgoisa 17 AHOR « cluBji® oo 29CHH  COAEPXKAHHA

T:boeHa g1 Opac o MIBIOH T ot cpHbMe-
;s "ECKOE U3 Oflp JCHMH © (B IpC DH Ak,

HOucrnepewsi ¢ . THC . cocrés.as., . L. Mo -~ opMmyie
2!1 = ‘Szﬁu:\ D’ ’
1€ Sz‘ﬁm — CTaTHCIM :CKas 3 T T . rapabm
SOfer . HMHA MoKy L

1.6. Koauue:r. HHoA O - - ik » . He CIH ¢ p-
“aHHA MOITHE 1 ™ iy M (),
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PaBHBIA OTHOLLUEHHIO PagHYCOB KOppeNsLtH, OTIpefIeNIeHHbIX MO rpaduie: |
aBTOKOPPEIIALHOHHBIX bYHKUHMA 1 B3aHMHO MEPIEHANKY 1A PHBIX npod; .
nei. B 'MCTHTENb TNOACTABNAETCA OWIBLIMA paguyc, a B 3HAMEHATenp —
MEHBLLHIA.

1.7. Ilpy HanwuMM nepHONMUECKMX C© CLABISKLMX B #3MCHUMBOCTH
CONCPXAHHA MO rpapuKy CNEKTpa HEOBXOIHMO ONpeseINTD "'3afpeLey-
Hbie” DaCCTOSIHUA MEXy CKBAKMHAMH, pe” ~- ° Knal I .. /e Nepu-
Ol0B 3aKOHOMEDHBIX KOebaHHiA.

1.8. Tlo coBOKYNMHOCTH KOHIMUMOHHBIX pa3BedOYHbIX Tiepe ceve Hujj
(C,) 1o ABYM NpPOQH.IAM OLCHUBAKTCA Ta:Cie Cpe.tice wue prarie (C )
Ko3puIMeHT Bapuauum (J7) MM Mcnepcus JAOTdpHPMGE ¢ KUJqu)HlngH]:
PYHOHOCHOCTH (Kp) :

— K¢ s
Co=———, y=—28M90¢
My Cy
S =\/Eln(CK~CK)2 LK = "k
06w (nK -1 ’ P n ’
EnK ——
g2 _ . (In CK - In CK)
In(o6m) — '

(n, -1
The 1, — KOJHUYECTBO CKBaXHH C COHEPXAHWEM BhIlle BopToBOro, a n —
ofliee KOJIMUECTBO CKBaXHH B [BYX npodu;AXx.

1.9. B cBasn ¢ 1em, uro CITYYalHas COCTaBIISAOLIAR OUCTIepCHs 3aBH-
CHT OT DAacCTOSIHUA MeXOY CKBaXKMHAMH, a t, — OT MX KONHYECTBa B Mof-
CUETHOM OJ/I0Ke, NOCTABMIEHHAA 3a0aYa MOXKET GbITh pCileHa TONMBKO Me-
TOZIOM MNOCNENOBATENbHAIX MPUBITHKEHHH .

IlepoHauanbho pacuer konuuecrpa Pa3BEI0UHbIX TepeceueHHi, o6ec-
NEUMBACLIIHX HEOBXOOUMYK0 TOYHOCTb OLEHKH CPEOHHX COHEPXAHMH, NPOK3-
BOMTCA 1O TNpuBENeHHbIM B 1. 1.2 dopmyiiam Ges Y4eTa 3aK0LoMepHOH
cocraBisowed. Ilpy 3T0M 3HaueHme KpHTepHA CTbI0IeHTa NpPHUHUMAETCA
paB3H0blM 1,7, 4yto COOTBETCTBYET JOBEPHUTENIbHOR BepoaTHOCTH 0,9 Mpy n =

[Tonyuentoe konmuectBo crBasuu (7') wncnonvayerca mas npeaBapu-

TEIILHOrO CYX#IEHHA O INTOULYIM AYEHKH Pa3BedUYHUM CeTH (S") no dopmy-
ne

Sr= p o

roe K, — ko3hhHUMEHT pyoHocHOCTH: S
obbema Hepip. !

IOnsa cetun LIF)paEIBeJIKHuSO NIpHHUMACTCA PAaBHOMN IUIOWE; (M BCEIO LITOK-
BEpPKa, 2 [UIf ONepeXkaolied U COMPOBOXKAAIOIIEN Pa3Begku S COOTBETCTBY-
u
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IUIoWaAb NLEHHBACMOTO

el NJIOWANAM KBapTalbHOK H MECAYHOM OTpabOTKH M NpHHMMaETCA
40 1/4 n 1/12 oT oblueit IWI0OWAIN LWITOKBEPKa,
Ilpu npenBapHTENbHOM pacyeTe pa3BelOYHAs CETb NPDHHHUMAETCH KBa ©
1aTHOH, MO3TOMY pacCTOAHHE MEXOY cOoCeHHMH CKBaxaiHamu |’ ormpe-
AeTca no ¢popmyne

=S
1.10. s mo.lyueHHbIX PaccTOAHMI MEXLy ckBauHamu [ onpe-
“NMAETCA OMCMEepCHA CNyvyaWHo# cocTaBnAwwed (cM. n. 1.5) W npousBo-
1TCA1 MOBTUDHBIK p4acyeT HEOOXONMMOro KOIHYECTBA pa3BeJOUHbIX MNepe-
IEHUH YXc¢ C YUYeTUM 3aKOHOMEDHOH COCTaB/ifIOLIER M3MEHUMBOCTH. 3Ha-
eHMe KpuTepua CrTblofleHTa WIM (GYHKLMM HOPMAIbHOIO pachpefelieHH A
\AXO[MTCA MO COOTBeTCTBYWWER Tabnuue (cm. npwn. 1.3) ans n' onpe-
IENIEHHOTO TMpPEeBapUTENBHLIM pPacYeTOM. YpPOBEHb 3HAYUMOCTH TIpH 3TOM
uenecoobpasio NpuHATh paBHbIM 0,1. IlonyueHHoe yTOUHEHHOE KOIHYECTBO
lepeceye MMt 7' KCTONb3yeTcA [UIA pacyeTa YTOUHEHHOW IUTOIIAMHM SYeiKH
Da3BEOYHOM CETH:
" K sO
§'=—E2
Ecni M3MEHUMBOCTD COMEPXKAHHA MOMNHMOleHa 6/IM3Ka K H30TPOIHOH
Ky < 1,5) sueiika pa3BeOOYHOM CETH MPUHHMAETCA KBalpaTHOH M pac-
cTosiHMe Mexny ckBaxmHamu (I ') naxopar no popmyrne

[I I=” \/ S 7 )
[IpM aHM3OTPONHOM XapAKTepe M3MEHYHBOCTH MEHbIUAsA CTOPOHA fAYei-
KH pa3BeOYHOl CETH onpeaenserca no ¢gopmyie

144

ly =V STK,,

a Gonbuias (16’) HAXOOMTCA TYTEM YMHOXEHHS 1;’4 Ha KO3 HULMEHT AHH-
30TpOMHH:

n n

lg =1,,K,.

EcnM Ons yTOUHEHHBIX CceTe€H MHOAM  33aKOHOMEPHOM COCTaBJIsoWEH
M3MEHUMBOCTH OY.yT CYUIeCTBEHHO OTJIMYaTbCA OT TpeABapUTENIBHO pac-
CUMTAHHBIX CeTell, ONepaUvMI MO YTOYHEHHIO Cle[lyeT MOBTOPATh OO0 TEX
nop, NMoKa YTOYHEHHAsA OLEHKa N HE COBMAfET C OLEHKOH, NONyyYeHHOH
NpH NpeAbilyLUeM pacyeTe.

2. Bui6op ONTUM@nbHbIX CcTeld RO OONYCTUMbIM OWUGKAM 2e0MeIpu-
3ayuu.

2.1. Jlna pa3BemouHbIX ceTeH, OOecreuMBAKUMX HANEKHYIO OLCHKY
CPEIIHETO COjlePXKAHHA, HEOGXOIHMO OMpeieuTh OUMOKH reoMeTpH3ALMH.
Ina sToro Ha rmiaH oTpaBOTaHHOrO YCTyna Kapbepa, rge no 3aJaHHOMY
GOPTOBOMY COEPXKAHUI0 OKOHTYPEHBI KOHIMUMOHHBIE pY/bl. HakKjaibl-

BAIOTCA K@1bKH C HaHECEHHBbIMHM H3a HHMX p43BeiOYHbIMH cetamu. Ilo BapHaH-
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TiM J7A 1OPa3’BeUKH M IKCIL1YaTdUHOHHOW pa3dBelIKH OTCipaHBaKTCA KOH-
Typbl KOHUMIMOHHOTO UPYLCHCHUA M NMOACUMTBIBAITCA CYMMBI IUTOLWANEH
Y4 T1 OB, T, ' 10 pelK. . Celd  (GNYy:LEHb! OWHOKH B ONpefeneHHy Tnoso-

MLoF L OH MIMOBHLIX Y 0 (.S o). OwnbKH reoMeTpu3aumu (A)
R . 1ITY.0pM. e
A= 2T
HC
] . 1 TBlLLT K YPSEHBIX TIO CETH 5 X S M
f. IL. 0 k).
[le .pem BapMiH = .. 2!T.# CTpt UTCA I'pa 4K W7 . . 48 OWIHBOK reo-
M _IpH3: "HH B 323 CHMMO- [ OT pacc Al i M¢ 1 ¢t B baHamt. Tlpn aHu-
"I M ap TIpe HMI M 3UCTH | Y1 1 PACCTOSAHHA IO KOPOTKOH
I AL N (V1 (V)7
T o9 &1 Y s [ p ~™ TaHHBIX CeTLH He NpeBbIla-
WY CON LTHMIX. T 1 JTH WOTH f 0 v 4 yw 18 CIPOBLIeHMHMA Pa3Be;lou-
H ¥ pa” I. L. 0¥ Goapius Ui cTEMBIX  GITHMAT HbIE COTH HAXOAT-
CA T T IQHUKY SABHCHM W 7C < TCOMCTPU3AIGIH « T PACCTOAHHA Me kK-
LV T Ay HHT A
Tt B, nie Mo {Hy UWMOKKM =  veTpH3alMM 1Mo  pe-

3y.1574Ta¥  COuPOBOXIALIEH 3:KCI [YalallMOHHOM pa3sBEOKH MOXHO OI-
p JIMTb MO CyMMe TUIAHOBO AOIYCTHMOFO [ulyBOXXMBaHMA H IIOTEPb H
NpUHATL paBHOR 16 7. [Ina onepexarwlleld 3KCIUTYaTaUMOHHOH pa3BedxH
npe  nbHYw oUMBKY Il METPH ~ M} M KHO 'pHHA b paBHoO#M 25 % (cpen-
HAA OWHGKA reoMeTpd. L¥M L1A 331 dCoB 1 TEeropuu B), a ana popas-
B .IKM - pasBHO# 40 7 (cpeiHsasa owubKa TeuMETpU3aUMHM [JIA 3aNacoB
Kareropuu C ).

OKoOHuaTenbHbl BbIOOP Ppu3BEINUYHBIX CETEH [Lif UOpa3sBeOKH, a TaK-
Xe LONMPOBOXUAWIWER M Ofepu¥amuled JKCIUIYaTALLHOHHOH pa3BelKH IIpo-
HIBOOUTCA C YYeTOM nBOMX NOkaizaTe:lcH pa3sBeJaHHOCTH M OOMXeH obec-
NeYyHBaTh HEOGXOMMMY TOYHOCTh KAK OKOHTYPHUBAHMA DY.l, TAK U OLEHKH
Mx cpegHero kauectBa. IlpM 3roM HeoOXOUHMO TMpelycMOTpeTh, 4TOGHI
C'TH 9IKCILIYaTALHOHHONW pasBeiKH ~BIHMCBIBAIMCL” B ETb OOPAa3BelKH,
4 YaKoKe ObUTH OBl KPATHBI CETH BE3PBIBHbIX CKBAXHH.

3A/lAHHE 6.2

I"c  TiexcHas maremaTHueckas vGpadorka pe3y LTaroB
re XHWMHYECKOH CheMKH C UETHI0 BBICTICHHS
1vPCTEKTHBHBIX IWICLUANEH (IS (IOHCK OB

B 1 .iorn KoM cTpueHKd MsyudeMon teppuTUpHM (puc. 9) Bbige-

TCA [{BA C HYKTYDHEIX 3Td .0 KAXHHH - CJIOXEHHBIH CIIAHLUAMM W THEH-
¢ A UL of . (HMH - TIPED 7 .o, *MHBIA KUCTIBIMH EYIKQHUTaMK H KOH-
: T MM . W MM .0 ame nanessos (D, — C)). Tloponsr

{ 2 3 456 78 9 101112131415 1l6 I? 1.8 fI92102‘1 .""’L_;IZ-_

: [/ | AR

= 7 e (319 Ed0

Kas [eoNorMuecKas Kaprta:

}‘)Hc 9@?;(0?“aa:":.‘efma’;rnoxmuﬂ (W); 2p - anemponutei (M2); 3 - CHBH]J]:!D(Cl)':

— reppuremo-kapGonatnan tomma (D;—C )3 5 — KM BYNKARWTEI (9 _3),—

7 _ rHefics1 n ciaHmsl (AR); 7 — rpsHOAMOPHTEI (Ky)s 8 — rab6po (Kz) ; 9 —rpa
HATBI (D3); 10 — TeKTOHWAECKHWE HAPY UIEHHA

apxes W I1a5e0308 MPOPBaHBI MNO3NHENEBOHUKHMH H ME JI030HCKUMH  HHT-
DY3UAMH pa3fIMdHOro COCTdBa H pasbuThl Ha GIOKH MHOTOWCNIEHHBL 1H
TeKTOHMUYECKHMH HApyLIeHHsMH. B [0:MHaxX peKk KopCHHbBIE IOPOABL 11
KpPbITbI Ye1BEPTHUHBIMH & UTIOLHAIBHBIMH - OTIOKEHHAMM MOLLHOCTbIO
,r b po 10 M.

Ha [aHHOM TeppUTOPHM ©=p( I°HA  TEOXHMHUYECKas CheMKa Macll-

:aba 1 - 100000
15%



C Wenblo BHUIENEHHA TEOXMMHYECKHX 2HOMAMH, COOTBETCTBYIOUIAX
M0 pasMepaM DYOHBLIM MOMAM M MECTOPOXICHHAM, pe3yTbIathl reoXUMH-
YecKO#l ChbeMKH ObUTH CriaKeHpl CKOJNb3ALMM OKHOM pasMepoM 2 X2 kM
(Tabn. 69-74)

Tpebyerca:

1) omnHcaTh XapaKTep H3IMEHUMBOCTH TpaHcdopMHpOBaHHOTO  (Crna-
XEHHOr0) reoXMMHUECKOro Nons;

Ta6nuua 69
Couepmauue(n'lo_s) mMombaena
N® mpodwnsa |1 2 3 4 5 6 7 8 9 10 11 12
1 47 150 171 28 33 38 38 37 31 2
2 398 314 267 31 36 38 37 35 26 Zg gz gg
3 535 375 313 33 37 40 40 39 25 24 29 41
4 359 276 254 29 31 38 41 42 29 26 29 38
5 421 318 289 24 25 37 44 46 33 27 28 36
6 471 372 338 23 25 37 4S5 46 32 27 28 36
7 29 23 26 26 29 36 40 40 31 26 28 35
8 29 25 26 26 30 35 3§ 33 28 27 31 33
9 31 27 26 24 27 35 34 33 23 25 28 27
10 25 24 27 27 28 35 34 36 22 24 28 28
11 24 22 30 30 30 34 34 40 27 25 27 27
12 26 23 25 24 23 26 27 35 28 23 24 23
13 28 24 24 22 22 23 25 29 27 22 25 20
14 27 23 21 17 27 29 34 29 31 25 23 16
15 24 20 19 17 28 32 4 37 40 29 24 17
16 20 18 15 21 25 33 38 44 43 38 23 16
17 21 17 13 25§ 32 42 43 43 40 33 32 24
18 23 18 12 31 37 46 42 43 40 35 34 27
19 23 19 19 29 34 39 40 49 43 34 27 25
20 24 24 28 26 29 32 40 43 37 29 25 26
21 24 24 25 23 29 36 38 33 25 22 22 22
22 21 21 23 21 28 41 40 34 21 18 20 19
23 20 23 29 27 29 34 31 26 17 17 19 20
24 24 30 34 33 32 28 21 17 16 18 17 17

13|14 |lS 16 17 18| 19 20 21 22 23 |24

35 41 44 34 27 18 199 194 190 37 40

27
36 39 37 26 22 20 199 186 172 29 32 28
164 40 42 39
34 33 26 23 20 18 186 39 51 51 48 43
31 30 26 25 21 19 31 38 52 52 51 43

31 28 21 24 22 30 32 40 49 54 59 45
32 29 26 30 30 36 39 50 57 57 57 54
51 51 54 55
24 20 26 32 32 33 43 43 48 45 51 51
25 23 28 36 35 39 47 44 46 38 48 46

AW —
(s
(o]
w
w
L
o
—_—
(=3
—
(=3
[
(=
—_—
=]
o
—
~
w

—
OO 0o~
w
—

[
~3
W
o
w
W
w
—

w
—

w
~3
S
=)
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Mponomkenne 136n. 69

W npodpuna 13} 14 15 I 16 17 | 18 I 19 l 20 21 22 23 24
11 25 31 36 33 36 44 43 46 29 40 48 46
i2 25 22 31 28 26 22 32 36 44 40 62 60
3 22 26 34 35 25 20 21 26 33 42 55 53
14 19 21 38 41 26 26 24 34 36 42 55 54
) 20 24 27 32 26 26 26 33 34 41 53 54
N 15 16 21 25 23 23 24 32 34 38 41 42
17 17 15 17 18 18 18 20 28 30 32 29 32
18 23 19 20 19 15 13 13 20 23 26 26 30
19 26 26 25 20 15 12 12 20 23 27 27 33
10 24 26 25 19 17 13 13 21 24 27 28 34
21 26 22 22 18 18 16 14 20 22 26 28 30
22 22 19 19 17 16 17 16 20 21 2§ 26 28
23 20 18 17 19 19 19 18 21 21 23 24 28
24 16 17 18 20 24 21 22 21 22 26 27 39
Ta6nuuall
Conepmanue(n'10—5)30n5¢pama
N° npodmnA| 1 2 3 1 4 ‘ 5 ' 6 \7 | 8 9 10 11 12
44 44 139 163 158 94 64 41 44 47 74
; :2 45 38 112 168 40 101 63 28 17 42 78
3 45 37 28 57 109 143 104 64 32 50 85 123
4 39 25 22 15 26 54 65 63 36 77 135 221
S 39 29 28 14 17 36 34 40 20 70 158 239
6 39 37 36 25 18 39 44 42 3 43 137 174
7 30 31 41 37 37 42 29 28 3 12 100 133
8 30 §7 73 37 37 42 6 3 3 25 69 82
9 30 82 71 32 32 41 9 37 41 73 49 52
10 30 78 58 29 30 42 68 69 73 82 44 41
11 39 35 33 35 41 104 99 71 52 23 23 26
12 20 18 14 40 39 40 67 90 56 28 14 11
13 19 15 11 41 39 39 33 25 17 6 20 20
14 41 26 16 39 39 40 18 0 3 3 17 20
15 37 24 17 40 39 40 O 0 3 3 6 1;
16 26 18 19 40 38 39 0 0 0 0 3 27
17 29 21 18 40 39 39 3 0 0 0 0 :
18 20 13 16 38 40 40 11 0 0 0 3 S
19 17 14 14 41 42 41 13 0 0 6 9 4
20 50 53 49 43 42 43 8 3 6 14 12 18
21 55 57 51 57 37 28 0 8 11 14 6
22 36 33 27 6 0 0 4 21 21 20 8 11
23 14 14 10 10 53 53 69 45 80 89 62 2;
24 3 3 0 0 87 111 129 77 97 95 59 1
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Mpononxenue Tabn. 70

iIB '14 15 | 16 |17 |18 ‘ 19 |20 !21 |22 |!23 L24
1 21 1A 12 0 0 ¥} 0 37 70 85 88
2 17 13 1 4 4 0 0 42 48 56 21
3 17 4 1 4 4 4 4 59 60 66 17
4 g '3 22 h 18 B 16 38 45 48 13
5 le 17 15 28 24 23 30 21 14 10 0
6 1% 18 15 16 24 53 55 16 6 0 0
21 21 [ 28 s1 7 74 f) 33 52 96
182 116 NS 101 123 €3 57 27 64 62 85
29 15 72 113 134 3119 36 161 6l
| A (] 14 45 €1 29 19 3 o) 79 66
11 .22 S £ 11 12 : 29 81 66
- 5] { 9% 111 L ¢ 0 0 111 78
1 32 3 Q3 IR 143 24 10 17 O 107 66
Tl . { 1 1:4 €3 33 3t 4 98 75 62
i 6 108 27 231 .n4a 45 71 96 96 31 46
16 449 - 215 134 1 ) 47 99 131 106 12 17
17 14 .3 13 i3 43 4z K1 98 80 0 0
18 14 13 2z 13 25 22 24 25 18 0 0
19 12 20 37 27 '8 U 0 0 0 0 0
20 e 30 36 15 6 0 0 3 3 3 0
2127 29 12 12 6 0 3 3 3 0
_ L 6 3 3 6 6 0 0 0 0 0
23 6 G 8] } f) 0 0 0 0 0 0
24 032 3 0 o0 0 0 0 0
Tadruuga?l
Copepwanue (n*10™°) onuna
- T
N"‘npod:mv:{l (2 3 ’4 ,5 ‘s J7 8 9 JIO |1 | 12
1 127 138 139 165 181 186 182 169 166 154 158
2 130 139 137 160 175 189 186 164 154 140 152
3 122 132 131 153 166 189 191 171 161 133 138
4 120 129 131 151 165 186 194 183 174 143 149
N 136 134 132 142 154 170 182 179 182 162 163
6 153 137 134 129 134 154 165 158 172 161 160
7 147 138 138 13 132 152 161 149 162 158 167
8 147 141 143 30 1= 149 154 147 159 168 174
g 154 145 145 ;42 137 144 151 140 158 168 173
1 — 142 137 143 142 149 150 134 150 163 167
11 - 147 140 141 149 159 152 134 141 152 152
1! 1.7 144 136 37 144 54 '49 125 139 45 156
13 146 142 136 139 145 146 141 135 143 148 157
4 154 145 4 14y 19} 142 143 149 153 154 153
te 15 14% 14 . 44 140 137 141 148 153 158 153
1€ 4 14 14 3 ) 136 142 148 .51 160 156
17 1. 173 las 1) 1.3 139 150 iS5 149 153 150
A 162 157 137 . . ;26 126 14y 149 144 14% 142
166 '¢, 144 14 139 45 144 145 145 & 146
158

..' mpoduna

Copepxanue

149 151

(n*10 %) Bapun

1.
141
143
145
145
180
148
1
123

129
139

143

N° npodunsa

l]; 13

—OCcmNat b wWN —

——

152 143
121 111
96 85
94 86
88 95
96 115
125 122
142 137
135 14n
128 138
1206 ¢

111

14¢

B -
) r I
1
1
1 194 '
| S IR
T
o
i 1. 1
t.
1 4 N )
1.
17 1 ,
1 1 :
1y 14
ot I
I N '
1. -
16 Lo
. j
L
At 14 L7
179 1 4
4 . !
1> ! 17
134 .
51 1
132 134 1.4
15 & 134
13> ls> 1
Tadainwra’2
T
19 1 : 12
3 )
121 lew 1 .
€ 1.) 1‘14
. 14 N
L4 1 o
J 1 07
w127 1)
1(:6 1
11 1>
12 39 1.°



Nponorokenue Tabn. 72 Tabnuua 73

N npodum| 1 2 3 4 5 6 7 8 19 10 11 ’ 12
12 113 119 130 132 129 134 140 139 139 128 145 143 L mpoduial | 2 ? l M ° 4] ¢ I ! 8 i il I
13 118 118 131 132 130 132 130 124 118 131 155 158 1 18 20 21 28 33 38 38 37 31 28 27 33
14 124 127 135 138 130 124 116 108 108 137 155 162 2 20 22 27 31 36 38 37 35 26 22 24 35
15 122 125 135 139 133 122 108 107 1il 132 164 170 3 26 26 31 33 37 40 40 37 25 24 29 41
16 117 112 125 129 130 122 1i4 116 1G7 112 162 173 4 22 24 25 29 31 38 41 42 29 26 29 38
17 114 111 133 130 130 119 124 121 126 93 136 520 5 17 21 21 24 25 37 44 46 33 27 28 36
18 111 115 139 133 129 116 118 114 111 108 227 600 6 21 20 22 23 25 37 45 46 32 27 28 36
19 102 112 136 136 131 120 115 107 1'2 122 232 278 7 29 23 26 26 29 36 40 40 31 26 28 35
20 114 157 176 166 131 1:4 111 122 131 139 151 194 3 29 25 26 26 30 35 35 33 28 27 31 33
21 115 152 157 155 114 101 113 144 156 156 147 182 9 31 27 26 24 27 35 34 33 23 25 28 27
22 109 112 116 106 96 102 115 153 154 154 254 393 0 30 24 27 27 28 35 34 36 22 24 28 28
23 106 107 110 107 99 116 113 139 142 153 349 463 . 25 22 30 30 30 34 34 40 27 25 27 27
24 110 104 105 111 108 141 136 143 150 170 296 270 12 26 23 25 24 23 26 27 45 28 23 24 23
3 28 24 24 22 22 23 25 29 27 22 25 20
| 4 27 23 21 17 17 29 34 29 31 25 23 16
5 24 20 19 17 28 32 40 37 40 29 24 17
[Tpononaxenue Tabn. 72 16 20 18 15 21 25 33 38 44 43 32 23 16
_ 17 21 17 13 25 32 42 43 43 40 32 32 24
: 8 22 18 12 31 37 46 42 43 40 35 34 36
13 |14 |15 16 |17 |18 |19 20 21 22 23 |24 9 23 19 19 29 34 39 46 49 43 27 34 27
20 12 24 28 26 29 32 40 43 37 25 29 25
] ;1 24 24 25 23 29 36 38 33 25 26 22 22
1 155 160 146 154 122 136 134 135 112 109 106 103 Y 51 21 23 21 28 41 40 34 21 22 18 20
2 143 161 157 161 143 144 145 137 132 118 118 118 % 23 20 23 29 27 29 34 31 26 17 19 17 19
3 149 151 145 141 153 149 1589 157 147 128 120 121 a4 24 30 34 33 32 28 21 17 16 20 18 17
4 157 156 148 140 149 147 154 158 141 132 114 117
5 171 157 143 131 136 141 135 139 123 123 107 109 llponomxenue Tabn. 73
6 176 161 139 126 149 161 150 127 116 126 124 109
7 176 163 141 131 155 157 159 134 129 130 118 130 ‘ lia [1s |16 |17 | 18 |,9 lzo 21 |22 [23 |24
8 186 175 164 140 142 131 132 135 133 122 106 112
9 181 181 195 152 148 128 123 122 122 121 104 106 1 35 41 44 34 27 18 29 30 51 37 40 27
10 182 206 230 139 176 138 124 111 109 132 133 152 2 36 139 37 26 22 20 134 35 38 29 32 28
11 204 329 377 341 221 160 123 106 103 161 131 150 ! 3 38 33 24 16 16 20 31 35 39 40 42 39
12 217 331 430 442 318 207 116 106 107 150 7276 4 34 131 26 23 20 18 32 39 51 51 48 43
L3 172 227 332 386 317 198 112 109 117 112 69 79 5 31 30 26 25 21 19 31 38 52 52 51 40
14 184 270 342 315 222 141 120 114 119 97 69 77 6 31 2R 21 25 22 30 32 40 49 43 54 59
}2 §{§ 331 33? 3;3 %33 152 115 toé o7 98 90 8 7 32 26 30 30 36 39 50 57 ST 57 56 54
06 109 113 LIl 99 96 31 31 37 46 SI  S1I S54 55
17 619 609 307 236 172 106 111 118 121 118 109 111 8 312730 33 3L A ol 4y 38 35 51 s
18 702 782 589 475 271 126 130 112 113 110 116 120 9 24 20 26 32 32 33 43 43 48
19 423 717 899 727 305 138 142 115 114 113 120 123 10 25 23 28 36 35 39 47 44 46 38 48 46
20 418 812 905 659 221 142 131 109 103 112 115 116 ! 25 25 31 36 33 36 44 45 46 38 46 45
“ : j 60
21 471 730 740 442 169 185 165 147 114 107 108 106 2 is 22 31 18 26 22 32 36 44 40 62
22 686 623 493 216 165 187 162 145 117 109 112 108 3 22 26 3 35 25 20 21 26 33 45 55 63
23 597 409 328 193 165 119 111 99 105 109 114 112 14 19 31 38 41 26 26 24 34 36 42 55 54
j ; 15 20 24 29 32 26 26 26 33 34 41 53 54
24 261 164 201 203 175 129 116 94 101 109 113 114 . s 51 35 23 3 24 32 34 38 41 a1 42
7 17 15 17 18 18 18 20 28 30 32 29 32
1. 23 19 20 19 15 13 13 20 23 26 26 30
19 26 25 20 15 12 12 20 23 27 27 28 33
20 29 26 25 19 17 13 13 21 24 27 28 34
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2. o KaxmoMy OJHOpOAHOMY QNOKY onpenensAwTcAd GOHOBbIE H MH-
HUMalbHbIe aHOMalbHble copepkaHuda. PDoHOBoe coaepianue ¢UKCApYyer-
cfl KaK cpeaHee apH(METHYECKOE M3 BCEX 3HAYEHHH 33 MCKIIIOYEHHEM TeX,
KOTOpbl€ TNONajaloT Ha [paHdubl OJOKOB MM CYILECTBEHHO OTJIHYAOTCH
OT BCEX OCTaNbHbIX 3HaueHHA. ]I onpeneneHNa aHOMAIBHBbIX COJEpPXka-
HUHA 1enecoobpa3sHO MOCTPOMTb TMCTOIPaMMbl UMM 3alMcaTb [AHHbIE B BH-
O¢ 4YMCTIOBOH OMarpaMMmbl “'cteGeflb ¢ JNHMCTbAMH’ HIM “ALLMK ¢ ycamu™
(cM. MeTOOMUECK He YKa3aHus K 3aaave 1.1).

3. Tunote3y o pa3nHuM¥ ¢OHOBLIX COMAEPXAHHH V1A MNOpOM pa3lHy-
HOro cocraBa (WM [UIA pa3HbIX TEKTOHHUECKMX GNOKOB) MOXHO NpoBe-
PUTh C TMOMOILBIO NMAapaMETPHYECKHX HIIH HENApaMETpHUYECKHX KPUTEPHEB
cornacusi (CM. METOOMYECKHE YKa3aHMA K 3amauam 1.4, 1.5, 1.7). B cBs-
3 C TeM, YTO B JIaHHOM Clly4ae HeXeTaTellbHbl OLIHOKH BTOpPOTro poaa, ypo-
BeHb 3HaYMMOCTH IIpH TNpOBEpKE [HIOTe3 1lenecoobpa3Ho MNpPHHATL paB-
HeM Q1.

Ecnu runoresa o paBeHcTBe (OHOBBIX 3HAUEHHH MO JBYM pPa3jIMIHbIM
nopoAaM Wi 6/10KaM He OTBEpraeTcd, BbIDOPKH MO HUM IS JajIbHEHILMX
pacyeTOB MOXKHO OOBEANHHTD.

4. IlnAa BbLIENEHHUA acCOUMALHMH XMMHMUYECKHUX 3JJIEMEHTOB MOXHO BOC-
NONIb30OBAThCA METOJIOM KIacTepHOTro aHanu3a (CM. MeTO[MuecKHe YKa3sa-
HUA K 3ajave 3.1). [jist 3TOro ¢ NOMOILBI0 CTaHAAPTHBIX NMporpaMm Ha IBM
HeOOXOOMMO paccuUTaTh MATPHUUY MNapHBIX KO3(p(HIMEHTOB KOppeNsaUHH,
Pacuer mMCTaHUMOHHBIX KO3IDHUMEHTOB TaKkXXe MOMXHO OCYIUECTBHTb ¢
MOMOLUBK CTAHJAPTHOM MpOrpamMMbl, @ B CJTyyae €€ OTCYTCTBHA MOXHO
BOCHOJIb30BaThCA METO/IMYECKHMH YKa3aHHAMH K 3afaue 3.1.

Brinenenne accoumauui uenecoobpa3HO NpOBOAMTb pa3fenbHO no ¢o-
HOBBIM M @aHOM&IbHBIM COBOK YTTHOCTAIM.

[IpenBapHTE/IbHOE CyXOACHHE O HATHYMH M NMPHUMHAX B3aHMOCBA3H MEX-
Iy COHEPXAHHUAMH PpaslIMUHbIX XUMMUECKHX IJIEMEHTOB MOXCHO TONYYHTDb
coBMelIas TOTIaHbl M3OKOHUeHTpauui. Iia 3Ttoro uenecooOpa3Ho Takxke
NOCTPOHTb TpadHKH KOPPENALMOHHBIX NONEH ToueK (CM. METOodHue CKHe
yKa3aHus K 3apjave 2.1).

5. B reoxuMHYecKHMX MONAX OTAENBHBIX 3INEMEHTOB TPYAHO BBUIENHTD
cnaboBbIpaXkeHHblE aHOMATUH. [l03TOMY [N YCTaHOBJIEHHBIX aCCOLMAUMH
11e1ec006pa3HO NOCTPOHMThL IUIAHBI MYJNbTUIUIMKATHBHBIX COAEPKaHUHA (CM.
METOMYECKHE YKAa3aHHA K 3apave S.2). Jfisi MYJIBTHIUTMKATHBHBIX COHED-
MAHHMH ClleyeT BbIIOJIHUTD BCE PAaCYeThl, pelyCMOTpeHHbIE B 1. 1 -3,

6. OueHka nepcneKTMBHOCTH TEPPHTOPHH Ha OGHapyXXeHHE MeCTOpOX-
JIEHUH MONE3HbIX HCKONAeMbIX NMPOH3BOAMICA MO COBOKYMHOCTH TeOXHMH-
YeCKHUX M TeONIOTHYECKHX INpeanocsulok. Ilo3TomMy Mg KOMIUIEKCHOTO
yueTa reonoruyeckux ¢axkTopoB 1enecoobpasHo MNOCTPOHTb KapTy OTHO-
CHTEITbHOH 3HTPOIMHH (CM. METOAHYECKHE YKA3aHHUA K 3a/1aue 5.1).

7. TlepcnekTHBHbIC TEPPUTOPMH [JIA NOCTAHOBKH MOHCKOBBIX paGoT
BBIIENAOTCA 0

a) HAIHYMI0 KOHTPACTHbIX (B 2—4 pa3a BbllE KiapKa) aHOMATHH CO-
e pXKaHH A OTOEIBHBIX XHMHUECKHX J1EMEHTOB;

164

6) 2HOMANBHBIM KOHUEHTDALMAM MYJIBTHITI MK ATHBHBIX cone pxaHu it
U151 TEOXMMUYECKMX aCCOLMALMi;

B) COBMNAafeHHIO C1aBoNposAB/IEHHBIX T€OXMMHYECKHX AHOMAIHI C aHO-
MaTHAMH OTHOCHTENTbHOH JHTPOTMH.

3apnaHde BbINONHAETCH Opuragon M3 6 crymentop. Kaxuprii CTYEeHT
06paBaTbiBaeT pe3yNbIaTbhl FeOXMMHMYECKON CHEMKH MO O[IHOMY 3JfIeMEHTY.
ITyHKTBI 4—7 BBHINONHAIOTCA COBMECTHO BCEMH WieHAMM GpHransi.
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3Ha%CHHA DYHKLHH ll/v(t) no Amcony u Bpayuy

[Tpunoxenue 2

1,15

1,25
1,30
1,35
1,40
1,45
1,50
1,55

1,65
1,70
1,75
1.80
1,85
1,90
1.95
2,00
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F N

1 ‘
10 ( 20 ! 30 [ 40 { SOL 6047 70 ) 80 ’ 90
1.0458 1.0458 104941 0499 1,0502 1.0504 1.0505 1.0506 1,0507
0933 0992 1012 1022 1028 1032 1034 1037 1038
1427 1521 1553 1569 1579 1585 1590 1593 1596
1938 2072 2118 2142 2156 2166 2173 2178 2182
2468 2648 2710 2742 2761 2774 2784 2791 2796
3018 3245 3329 3370 3395 3413 3424 3434 3441
3587 3874 3975 4028 4060 4081 4097 4108 4117
4177 4527 4652 4716 4756 4782 4801 4816 4827
4788 5207 5359 5437 5485 5517 5540 5558 5571
5421 5917 6097 6191 6248 6287 6315 6336 6352
6076 6657 6869 6980 7048 7094 7127 7152 7172
6754 7428 7676 7806 7886 7940 7979 8009 8031
7457 8231 8519 8670 8763 8826 8871 8906 8933
8184 9068 9399 9574 9681 9754 9807 9847 9879
8936 9940 2,03192,0519 2,06432.0727 2,0788 2.0834 2.0870
9714 2,0848 1279 1508 1650 1746 1816 1869 1911
2,0519 1794 2283 2542 2703 2813 2893 2954 3001
1352 2779 3330 3624 3807 3932 4022 4091 4145
2214 3804 4424 4755 4962 5103 5206 5254 5345
3104 4872 5565 5938 6170 6330 6445 6534 6603
4025 S984 6757 7174 7435 7614 7745 7844 7922
4977 7141 8002 8467 8759 8959 9106 9217 9305
5961 8345 9300 9818 3.01443.0368 3,0532 3,0656 3.0755
6978 9597 3,06553,1231 1594 1849 2026 2165 2275
8028 3,0901 2069 2707 3110 3388 3591 3746 3868
9114 2257 3544 4250 4696 5005 5230 5403 5539
3,0235 3668 5084 5862 6356 6697 6947 7139 8290
1393 5135 6689 7547 8092 8469 8746 8958 9125
2589 6661 8364 9307 99084,0324 4.0630 4,0864 4.1049
3824 82474,0111 4,1146 4,1807 2266 2603 2861 3065
5099 9897 1933 3068 3793 4297 4669 4953 5178
6415 4,1612 3832 5074 5870 6424 6832 7145 7393
7774 3394 5819 7171 8042 8649 9097 9441 9714
9176 5247 7878 9360 5.01135.0978 5,1469 5,1847 5.2146
40623 717350031 5,1646 2687 3415 3953 4366 4694
2116 9174 2275 4034 S170 5965 6559 7005 7365
3657 5,1253 4614 6527 7764 8832 9275 9700 6,0163
5246 3413 7052 9129 6.04776,1423 6,2124 6.2665 3094
6885 5657 9592 6,1847 3312 4342 5107 589¢ 6165
8575 79886,2239 4684 6276 7396 8229 871 9383

T

[Mpopnon..

N

100, 110[ 120’ 130
1

140‘ 150 | 160 l 170

180

0.05

0,20

0,70

0,95

1,05

1,30

1,40

1,75
1,80
1,85
1,90
1,95
2,00

1.0507 1.05081,0508 1,0508 1,05091,0509 1,0509

1.0509 1.0510

1040 1041 1042 1042 1043 1044 1044 1045
1598 1600 1602 1603 1604 1605 1606 1607
2185 2188 2190 2192 2193 2195 2196 2197
2804 2807 2810 2812 2814 2815 2817 2818
3446 3451 3455 3458 3461 3464 3466 3468
4124 4130 4135 4140 4143 4146 4149 4152
4836 4843 4849 4855 4859 4863 4866 4870
5582 5591 5599 5605 5611 5616 5620 5623
6366 6377 6386 6393 6400 6406 6411 6415
7188 7201 7211 7221 7228 7235 7241 7247
8050 8065 8078 8089 8098 8106 8113 8120
8955 8973 8988 9000 9011 9021 9029 9036
9904 9925 9942 9957 9969 9980 9990 9999
2,0900 2,09242,0944 2,0961 2,09752,0988 2,0999 2,1009
1844 1872 1995 2014 2031 2046 2059 2070
3040 3071 3098 3120 3139 3156 3171 3184
4189 4225 4225 4281 4303 4322 4339 4353
5395 5435 5469 5498 5523 5545 5564 5581
6659 6705 6744 6776 6805 6829 6851 6870
7985 8037 8080 8117 8149 8177 8201 8223
9376 9434 9483 9525 9560 9592 9619 9643
3,0834 3,08993,0954 3,1001 3,1041.3,1076 3,1107 3,1134
2363 2436 2498 2550 2595 2634 2669 2699
3967 4049 4117 4175 4226 4270 4308 4342
5649 5739 5816 5881 5937 5986 6028 6066
7412 7513 7597 7670 7732 7786 7834 7876
9260 9372 9466 9547 9616 9676 9729 9776
4,1199 4,13234,1427 4,1515 4,15924,1659 4,1718 4.1770
3231 3368 3483 3581 3666 3739 3804 3862
5361 5512 5639 5748 5841 5923 5994 6058
7594 7761 7901 8020 8123 8213 8293 8363
9935 5,01185,0272 5,0404 5,05185,0617 5,0704 5,0781
5,2389 2590 2760 2904 3029 3138 3134 3320
4961 5182 5368 5527 5664 5784 5890 5983
7657 7899 8103 8278 8428 8560 8675 8778
6,0482 6,0748 6,0971 6,1162 6,13276,1471 6,1598 6.1711
3444 3734 3978 4188 4368 4526 4665 4789
6547 6864 7132 7360 7558 7731 7883 8018

9800 7,01467,0438 7,0687

7,09037,1092 7,1258 17,1406

1045
1607
2198
1819
3470
4154
4872
5627
6419
7251
8125
9043
2,0006
1018
2080
3196
4367
5596
6778
8242
9665
3,1159
2726
4372
6100
7914
9818
4,1816
3913
6115
8425
5,0850
3396
6067
8870
6,1812
4899
8138
7.1538
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N [Ipunoxenunc 4

HonycTiMble 3HaYeHUA KpHTepHa Ouilepa MpH JaHHOM KOJHYECTBE CTeneHei
ceoBoab! I(l H K2 (ypomeus 3HauumMoc @ =0,05)

K
K, E —

1 2 3 4 5 6 | 8 | 12 ! 16 24 50 oo
1 161,4 199,5 215,7 224,6 230,5 2340 238,9 2439 246,5 249,0 251,8 2543

2 18,51 19,00 19,16 19,25 19,30 19,33 19,37 19,41 19,43 19.45 19,47 19,50

3 10,13 9.55 9.28 9,12 9,01 8,94 8,84 8,74 8,69 8,64 8,58 8,53

4 7,71 6,94 6,59 6,39 6,26 6,16 6,04 5,91 5,84 5,77 570 5,63

5 6,61 5,79 5.41 5,19 5,05 4,95 4,82 4,68 4,60 4,53 4,44 4,36

6 5,99 5,14 4,76 4,53 4,39 4,28 4,15 4,00 3,92 3,84 3,75 3,67

7 5,59 4,74 4,35 4,12 3,97 3,87 3,73 3,57 3,49 341 3,32 3,23

8 5,32 4,46 4,07 3,84 369 3,58 3,44 3,28 3,20 3,12 3,03 2,93

9 5,12 4,26 3,86 3,63 348 - 3,37 3,23 3,07 298 2,90 280 271

10 4,96 4,10 3,71 3,48 3,33 3,22 3,07 2,91 2,82 2,74 2,64 2,54

11 4,84 398 3,59 3,36 3,20 3,09 2,95 2,79 2,70 2,61 2,50 2,40

12 4,75 3,88 3,49 3,26 3,11 3,00 2,85 2,69 2,60 2,50 240 2,30

13 4,67 3.80 3,41 3,18 3,02 2,92 2,77 2,60 2,51 2,42 2,32 2,21

14 4,60 3,74 3,34 3,11 2,96 2,85 2,70 2,53 2,44 2,35 2,24 2,13

15 4,54 3,68 3,29 3,06 2,90 2,79 2,64 2,48 2,39 2,29 2,18 2,07
16 4,49 3,63 3,24 3,01 2,85 2,74 2,59 2,42 2,33 2,24 2,13 2,01

17 4,45 3,59 3,20 2,96 2,81 2,70 2,55 2,38 2,29 2,19 2,08 1,96

18 441 3,55 3,16 2,93 2,77 2,66 2,51 2,34 2,25 2,15 2,04 1,92
19 4,38 3,52 3,13 2,90 2,74 2,63 2,48 2,31 2,21 2,11 2,00 1,88
20 4,35 3,49 3,10 2,87 2,71 2,60 2,45 2,28 2,18 2,08 1,96 1,84
21 4,32 3,47 3,07 2,84 2,68 2,57 2,42 2,25 2,15 2,05 1,83 1,81
22 4,30 3,44 3,05 2,82 2,66 2,55 2,40 2,23 2,13 2,03 1,91 1,78
23 4,28 3,42 3,03 2,80 2,64 2,53 2,38 2,20 2,11 2,00 1,88 1,76
24 4,26 3,40 3,01 2,78 2,62 2,51 2,36 2,18 2,09 1,98 1,86 1,73
25 4,24 3,38 2,99 2,76 2,60 249 2,34 2,16 2,07 1,96 1,84 1,71

NpopomxeHue Npun. 4

K
K

! 1 2 3 4 5 6 8 12 16 24 50 oo
26 4,22 3,37 2,98 2,74 2,59 247 2,32 2,15 2,05 1,95 1,82 1,69
27 4,21 3,35 2,96 2,73 2,57 2,46 2,30 2,13 2,03 1,93 1.80 1,67
28 4,20 3,34 2,95 2,71 2,56 2,44 2,29 2,12 2,02 1,91 1,78 1,65
29 4,18 3,33 2,93 2,70 2,54 2,43 2,28 2,10 2,00 1.90 1,77 1,64
30 4,17 3,32 2,92 2,69 2583 2,42 2,27 2,09 1,99 1,89 1,76 1,62
35 4,12 3.26 2.87 2.64 2,48 2,37 2,22 2,04 1,94 1,83 1,70 1,57
40 4,08 3,23 2,84 2,61 245 2,34 2,18 2.00 1,90 1,79 1,66 1,51
45 4,06 3,21 2,81 2,58 242 2,31 2,15 1.97 1,87 1,76 1,63 1,48
50 4,03 3.18 2,79 2,56 2,40 2,29 2,13 1.95 1.85 1,74 1,60 1,44
60 4,00 3,15 2,76 2,52 2,37 2,25 2,10 1,92 1,8] 1,70 1,56 1,39
70 398 3,13 2,74 2,50 2,35 2,23 2,07 1,89 1,79 1,67 1,53 1.35
80 3,96 3.11 2,72 249 2,33 2,21 2,06 1,88 1,77 1,65 1,51 1,32
90 3.95 3,10 2,71 2,47 2,32 2,20 2,04 1,86 1,76 1,64 1,49 1,30
100 394 3.09 2,70 2,46 2,30 2,19 2,03 1,85 1,75 1,63 1,49 1,30
125 3,92 3,07 2,68 2,44 229 2,17 2,01 1,83 1,72 1,60 1,45 1,25
150 3,90 3,06 2,66 2,43 2,27 216 2,00 1,82 1,71 1,59 1,44 1,22
200 3,89 3,04 2,65 2,42 2,26 2,14 1,98 1,80 1.69 1,57 142 1.19
300 3,87 3,03 2.64 2,41 2,25 2,13 1,97 1,79 1,68 1,55 1,39 1,15
400 3,86 3,02 2.63 2,40 2,24 2,12 1,96 1,78 1,67 1,54 1,38 1,13
500 3,86 3,01 2,62 2,39 2,23 2,11 1,96 1,77 1,66 1,54 1,38 1,11
1000 3.85 3,00 2,61 2,38 2,22 2,10 1,95 1,76 1,65 1,53 1,36 1,08
oo 3,84 2,99 2,60 2,37 2,21 2,09 1,94 1,75 1,64 1,52 1,35 1,00
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9Ll

3unavenun kprrepus MNupcona

Ilpunoxenue 6

K
0,99 0,95 0,90 0,50 0,10 L 0,05 0,01 0,001
1 0,002 0,0039 0,0158 0,455 2,706 3,841 6,635 10,828
2 0,0201 0,103 0,211 1,386 4,605 5,991 9,210 13,816
3 0.115 0,352 0,584 2,366 6,251 7,815 11,345 16,266
4 0,297 0,711 1,064 3,357 7,779 9,488 13,277 18,467
5 0,554 1,145 1,610 4,351 9,236 11,070 15,086 20,515
6 0,872 1,635 2,204 5,348 10,645 12,592 16,812 22,458
7 1,239 2,167 2,833 6,346 12,017 14,067 18,475 24 322
8 1,646 2,733 3,490 7,344 13,362 15,507 20,090 26,125
9 2,088 3,235 4,168 8,343 14,684 16,919 21,666 27,877
10 2,558 3,940 4,865 9,342 15,987 18,307 23,209 29,588
11 3,053 4,575 5,578 10,341 17,275 19,675 24,725 31,264
12 3,571 5,226 6,304 11,340 18,549 21,026 26,217 32,909
13 4.107 5,892 7,042 12,340 19,812 22,362 27,688 34,528
14 4,660 6,571 7,790 13,339 21,064 23,685 29,141 36,123
15 5,229 7,261 8,547 14,399 22,307 24,996 30,578 37,697
lo 5,812 7,962 9.312 15.338 23,542 26,296 32,000 39,252
17 6,408 8,672 10,085 16,338 24,769 27,587 33,409 40,790
18 7.015 9,390 10,865 17,338 257989 28,869 34,805 42,312
19 7,633 10,117 11,651 18,338 27,204 30,144 36,191 43,820
20 8,260 10,851 12,443 19,337 28,412 31410 37,566 45,315
21 8,897 . 11,591 13,240 20,337 29,615 32,671 38,932 46,797
n 9,542 12,338 14,041 21,337 30,813 33,924 40,289 48,268
23 10,196 13,091 14,848 22,337 32,007 35,175 41,638 49,728
24 10.856 13,848 15,659 23,337 33,196 36,415 42,980 51,179
25 11,524 14,611 16,473 24,337 34,382 37,652 44 314 52,620
26 12,198 15,379 17,292 25,336 35,563 38,885 45,642 54,052
27 12,879 16,151 18,114 23,336 36,741 40,113 46,963 55,476
28 13,565 16,928 18,939 27,336 38,916 41,337 48,278 56,892
29 14,256 17,708 19,768 28,336 39,087 42,557 49,588 58,301
30 14,953 18,493 20,599 29,336 40,256 43,773 50,892 59,703
31 15,655 19,281 21,434 30,336 41,422 44,985 52,191 61,098
32 16,362 20,072 22,271 31,336 42,585 46,194 53,486 62,487
33 17,073 30,862 23,110 32,336 43,745 47,400 54,776 63,870
34 17,789 21,664 23,952 33,336 44,903 48,602 56,061 65,247
35 18,509 22,465 24,797 34,336 46,059 49,802 57,342 66,619
36 19,233 23,269 25,643 35,336 47,212 50,998 58,619 67,985
37 19,960 24,075 26,492 36,336 48,363 52,192 59,892 69,346
38 20,691 24,884 27,343 37,335 49,513 53,384 61,612 70,703
39 21,426 25,695 28,196 38,335 50,660 54,572 62,428 72,055
40 22,164 26,509 29,051 39,335 51,805 55,758 63,691 73,402
41 22,906 27,326 29,907 40,335 52,949 56,942 64,950 74,745
42 23,650 28,144 30,765 41,335 54,090 58,124 66,206 76,084
43 24,398 28,965 31,625 42,335 55,230 59,304 67,459 71,419
44 25,148 29,787 32,487 43,335 56,369 60,481 68,709 78,749
45 25,901 30,612 33,350 44,335 57,505 61,656 69,957 80,077
46 26,657 31,439 34,215 45,335 58,641 62,830 71,201 81,400
47 27416 32,268 35,081 46,335 59,774 64,001 72,443 82,720
48 28,177 33,098 35,949 47,335 60,907 65,171 73,683 84,037
49 28,941 33,930 36,818 48,335 62,038 66,339 74,919 85,351
50 29,707 34,764 37,689 49,335 63,167 67,505 76,154 86,661
51 30,475 35,600 38,560 50,335 64,295 68,665 71,386 87,968
52 31,246 36,437 39,433 51,335 65,422 69,832 78,616 89,272
53 32,018 37,276 40,308 52,335 66,548 70,993 79,843 90,573
54 32,793 38,116 41,183 53,335 67,673 72,153 81,069 91,872
5§ 33,570 38,958 42,060 54,335 68,796 73,311 82,292 93,167
56 34,350 39,801 42,937 55,335 69,918 74,468 83,513 94 460
57 35,131 40,646 43,816 56,335 71,040 75,623 84,733 95,751
58 35,913 41,492 44,696 57,335 72,160 76,178 85,950 97,039
59 36,698 42,339 45,577 58,335 73,279 77,931 87,166 98,324
- 60 37,485 43,188 46,459 59,335 74,397 79,082 38,379 99,607
= 61 38,273 44,038 47,342 60,335 75,514 80,232 89,591 100,888



6LI

8L1

Mpononxenue npun. 6

a
K e
0,99 0,95 0,90 0,50 0,10 0,05 0,01 0,001
62 39,063 44 889 48,226 61,335 76,630 81,381 90,802 102,116
63 39,855 45,741 49,111 62,335 77,745 82,529 92,010 103,442
64 40,649 46,595 49,996 63,335 78,860 83,675 93,217 104,716
bS 41 444 47,450 50,883 64,335 79,973 84,821 94,422 105,988
66 42,240 48,305 51,770 65.335 81,086 85.965 95,626 107.258
67 43,038 49,162 52,659 66,335 82,197 87,108 96,828 108,526
68 43,838 50,020 53,548 67,334 83,308 88,250 98,028 109,791
69 44,639 50,879 54,438 68,334 84,418 89,391 99,227 111,055
70 45,442 51,739 55,329 69,334 85,527 90,531 100,425 112,317
71 46,246 52,600 56,221 70,334 86,635 91,670 101,621 113,577
72 47051 53,462 57.113 71,334 87,743 92,808 102,816 114.835
73 47,858 54,325 58,006 72,334 88,850 93,954 104,010 116,092
74 48.666 55,189 58,900 73,334 89,956 95,081 105.202 117,346
75 49 475 56,054 59,795 74,334 91,061 96,217 106,393 118,599
76 50,286 56,920 60,690 75,334 92,166 97,351 107,582 119,850
77 51,097 57,786 61,586 76,334 93,270 98,484 108,771 121,100
78 51,910 58,654 62,483 77,334 94,374 99,617 109,958 122,348
79 52,725 59,522 63,380 78,334 95,476 100,749 111,144 123,594
80 53,540 60,391 64,278 79,334 96,578 101,879 112,329 124,839
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[Tpononxenne npun. 7

lMpononxenue npun. 7

y, N, MW
a= 0,025 a=o0,010
24 163 183 444
25 167 187 456
13 13 136 149 351
14 141 154 364
15 145 159 377
16 150 165 390
17 154 170 403
18 158 175 416
19 163 180 429
20 167 185 442
21 171 190 455
22 176 195 468
23 180 200 481
24 185 205 494
25 189 211 507
14 14 160 174 406
15 164 179 420
16 169 185 434
17 174 190 448
18 179 196 462
19 183 202 476
20 188 207 490
21 193 213 504
22 198 218 S18
23 203 224 532
24 207 229 543
15 15 184 200 465
16 190 206 480
17 195 212 495
18 200 218 510
19 205 224 525
20 210 230 540
21 216 236 555
22 221 242 570
23 226 248 585
24 231 254 600
25 237 260 615
16 16 211 229 528
17 217 235 544
18 222 242 560
19 228 248 576
20 234 255 592

180

N N, MW
a=0,025 a=0,010
21 239 261 608
22 245 267 624
23 251 274 640
24 256 280 656
25 262 287 672
17 17 240 259 595
18 246 266 612
19 252 273 629
20 258 280 646
21 264 287 663
22 270 294 680
23 276 300 697
24 282 307 714
25 288 314 731
18 18 270 291 666
19 277 299 684
20 283 306 702
21 290 313 720
22 296 321 738
23 303 328 756
24 309 335 774
25 316 343 792
19 19 303 325 741
20 309 333 760
21 316 341 779
22 323 349 798
23 330 357 817
24 337 364 836
25 344 372 855
20 20 337 361 820
21 344 370 840
2 351 378 860
23 359 386 850
24 366 394 900
25 373 403 920
21 21 373 399 903
22 381 408 924
23 388 417 945
24 396 425 966
25 404 434 987
22 22 411 439 990
23 419 448 1012

181
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[Tpunosxkeune 9
OyHKIMA pacnpeneieHHA Mu3eca ¢ KpyrossIM CPeAHHM HampasiieHHeM U = 180°

k
0
0 0,2 0,4 0,6 0,8 1,0 J' 1,2 1,4

0 0,00000 0,00000 0,00000 0,00000 0,00000 0,00000 0,00000 0,00000

S 0,01389 0,01126 0,00895 0,00699 0,00536 0,00404 0,00301 0,00221
10 0,02778 0,02254 0,01793 0,01400 0,01074 0,00811 0,00604 0,00444
15 0,04167 0,03385 0,02697 0,02108 0,01620 0,01225 0,00913 0,00672
20 0,05556 0,04522 0,03608 0,02826 0,02175 0,01647 0,01230 0,00907
25 0,06944 0,05665 0,04531 0,03557 0,02744 0,02083 0,01559 0.01153
30 0,08333 0,06816 0,05446 0,04304 0,03329 0,02535 0,01903 0,01411
35 0,09722 0,07978 0,06420 0,05071 0,03936 0,03007 0,02266 0,01686
40 0,11111 0,09152 0,07392 0,05861 0,04567 0,03504 0,02650 0,01981
45 0,12500 0,10338 0,08386 0,06679 0,05228 0,04029 0,03062 0,02299
50 0,13889 0,11540 0,09405 0,07527 0,05921 0,04587 0,03505 0,02647
55 0,15278 0,12757 0,10452 0,08409 0,06653 0,05184 0,03985 ,03028
60 0,16667 0,13992 0,11529 0,09331 0,07428 0,05825 0,04509 0,03450
65 0,18056 0,15246 0,12639 0,10295 0,08251 0,06517 0,05082 0,03919
70 0,19444 0,16520 0,13784 0,11306 0,09128 0.07265 0,05711 0,04442
75 0,20833 0,17815 0,14968 0,12368 0,10064 0,08078 0.06407 0,05030
80 0722222 0,19132 0,16192 0,13485 0,11066 0,08962 0.07176 0,05690
85 0,23611 0,20471 0,17460 0,14662 0,12139 0,09925 0,08028 0,06436
90 0,25000 0,21834 0,18772 0,15901 0,13289 0,10975 0,08974 0,07277
95 0,26389 0,23222 0,20130 0,17206 0,14522 0,12122 0,10025 0,08228
100 0,27778 0,24633 0,21537 0,18582 0,15844 0,13372 0,11191 0,09302
105 0,29167 0,26069 0,22992 0,20030 0,17260 0,14734 0,12483 0.10514
110 0,30556 0,27529 0,24498 0,21554 0,18774 0,16217 0,13913 0,11876
115 0,31944 0,29014 0,26054 0,23154 0,20392 0,17825 0,15491 0,13405
120 0,33333 0,30522 0,27659 0,24832 0,22114 0,19566 0,17226 0,15112
125 0,34722 0,32053 0,29314 0,26587 0,23944 0,21444 0,19125 0,17009
130 0,36111 0,33606 0,31017 0.28420 0,25882 0,23460 0,21194 0,19106
135 0,37500 0,35180 0,32766 0,30327 0,27926 0,25616 0,23435 0,21408
140 0,38889 0,36774 0,34559 0,32306 0,30073 0,27909 0,25849 0,23918
145 0,40278 0,38385 0,36392 0,34353 0,32319 0,30334 0,28431 0,26633

150 041667 0.40013 0.38263 0.36463 0.34656 0,32883 0,31172 0.29544
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IMpononkeHHe Npun. 9
k
0 0,2 0.4 0,6 0,8 1,0 T 1,2 1,4
, 34060 0,32638
s om  amer ool o S MR o A
160 X , ' ’ 144722 0,44066 0,43423 .
170 047222 0,46644 0,46025 045379 0,4 4406 decor 046381
175 0,48611 0,48321 0,49009 047684 047353 047022 EEN 050000
180 0,50000 0,50000 0,50000 0,50000 : , .
[pononxkenue npaua. 9
k
0 c—
1,6 1,8 2,0 2,2 2,4 2,6 2,8 3,0
00 0,00000 0,00000 0,00000 0,00000 0.00000 0.00000 0,00000
5 8:88(1)61 000116 0,00083 0.00059 0,0004 1 0,00029 0.00020 0,00014
10 0.00323 0,00233 0,00167 0.00118 0.00084 0,00059 0.00041 0,00029
15 0,004%0 0,00353 0,00253 0.00180 0,00127 0,00090 0.00063 0,00044
20 0,00662 0,00479 0,00344 0,00245 0.00174 000123 0.00086 0,00060
25 0.00843 0.00611 0,00440 0.00314 0.00223 0,00158 0,00111 0,00078
30 0.01035 0,00753 0,00543 0,00389 0,00278 0,00197 0.00139 0,00098
35 0,01241 0,00906 0,00656 0,00472 000338 0,00241 0,00171 0,00121
40 0,01465 0,01073 0,00781 0,00564 0,00406 0,00290 0.00207 0,00147
45 0,01709 0,01259 0,00920 0,00669 0,00483 0,00348 0.00249 0,00178
50 0,01978 0,01466 0,01078 0,00788 0,00574 0,00416 0,00300 0,00216
55 0,02278 0,01699 0,01259 0.00927 0.00679 0,00496 0.00361 0,00262
60 0,02614 0,01965 0.01467 0,01089 0,00805 0,00593 0,00435 0.00319
65 0,02994 0.02270 001709 0,01281 0,00956 000711 0.00527 0,00390
70 0,03425 0,02620 0,01993 0,01509 0,01138 0.00856 0,00642 0,00481
75 0,03915 0,03027 0,02328 0,01782 0,01360 0,01035 0,00786 000596
80 0,04477 0,03501 0,02723 0,02111 001631 001258 0,00969 0,00746
85 0,05122 0,04053 0,03193 0,02508 0,01965 0,01537 0.01201 0,00938
90 0,05863 0,04699 0,03752 0,02988 0,02376 0,01887 0,01498 001189
95 0,06714 0,05455 0,04418 0,03571 0,02882 0,02325 001876 0.01514
100 0,07693 0,06339 0,05210 0,04276 0,03506 0,02875 0,02359 0,01936
105 0,08816 0.07370 0,06150 0,05127 0,04273 0,03563 002972 0,02482
110 0,10101 0,08571 0,07263 0,06152 0,05212 0.04419 0,03749 0,03185
115 0,11566 0,09962 0,08574 0,07379 0,06355 0,05477 004727 0,04084
120 013228 0,11565 0,10109 0,08840 0,07736 0,06777 0,05946 0,05223
125 0,15103 0,13402 0,11895 0,10564 0,09391 0,08360 0,07452 0,06652
130 0,17206 0,15491 0,13954 0,12581 0,11356 0,10264 0,09290 0,08421
135 0,19545 0,17847 0,16308 0,14917 0.13662 0,12530 0,11507 0,10583
140 0,22127 0,20479 0,18970 0.17592 0,16335 0.15188 014141 - 0,13183
145 0,24951 0,23390 0,21948 0,20618 0,19393 0.18264 0.17222 0,16259
150 0,28010 026575 0,25239 0,23996 0,22841 0,21766 0,20766 0,19832
155 0,31290 0,30020 0,28829 0.27713 0,26668 0,25688 024769 0,23903
160 0.34769 0,33701 0,32694 031744 0,30848 0,30004 0.29206 0,28450
165 0,38418 0,37585 0.36795 0.36047 0.35339 0.34667 0,34029 0,33421
170 0,42201 0,41630 0,41087 0,40570 040079 039612 0,39166 0,38740
175 046077 0,45786 0,45509 0,45246 0,44994 0,44755 0,44526 0,44306
180 0,50000 0,50000 0,50000 0,50000 0,50000 0,50000 0,50000 0.50000
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MpononxeHne npui. 9

L8I

f 3.4 4,0 5,0 6,0 7,0 8,0 9,0 10,0
0,00000 0,00000 0,00000 0,00000 0,00000 0,00000 0,00000
(5) 8:8883(7) 0,00002 0,00000 0,00000 0,00000 0,00000 0,00000 0,00000
10 0,00014 0,00005 0,00001 0,00000 0,00000 0,00000 0,00000 0,00000
15 0,00021 0,00007 0,00001 0,00000 0,00000 0,00000 0,00000 0,00000
20 0,00029 0,00010 0,00002 0,00000 0,00000 0,00000 0,00000 0,00000
25 0,00038 0,00013 0,00002 0,00000 0,00000 0,00000 0.00000 0,00000
30 0,00048 0,00016 0,00003 0,00000 0,00000 0,00000 0,00000 0,00000
35 0,00060 0,00021 0,00003 0,00001 0,00000 0,00000 0,00000 0,0008(()]
40 0,00074 0,00026 0,00004 0,00001 0,00000 0,00000 0,00000 0,000
45 0,00090 0,00032 0,00006 0,00001 0,00000 0,00000 0,00000 0,00088
50 0.00111 0,00040 0,00007 0,00001 0,00000 0,00000 0,00000 0,000
55 0.00137 0,00051 0,00010 0,00002 0,00000 0,00000 0.00000 0,00000
60 0,00170 0,00066 0,00013 0,00003 0,00001 0,00000 0,00000 0,00000
65 0,00213 0,00085 0,00018 0,00004 0.00001 0,00000 0,00000 0,00008
70 0,00269 0.00112 0,00026 0,00006 0,00001 0,00000 0,00000 0,0000
Mpononxesne npun. 9
k
0
3,4 4,0 5,0 6,0 7,0 8,0 9,0 10,0
75 0,00343 0,00149 0,00037 0,00010 0,00002 0,00001 0.00000 0,00000
80 0,00441 0,00201 0,00055 0,00015 0,00004 0,00001 0,00000 0,00000
85 0,00573 0,00274 0,00082 0,00025 0,00008 0,00002 0,00001 0,00000
90 0,00750 0,00378 0,00123 0,00041 0,00014 0,00005 0,00002 0,00001
95 0,00988 0,00525 0,00187 0,00068 0,00025 0,00009 0,00004 0,00001
100 0,01308 0,00733 0,00286 0,00114 0,00046 0,00019 0,00008 0,00003
105 0,01737 0,01027 0,00437 0,00190 0,00084 0,00038 0,00017 0,00008
110 0,02308 0,01437 0,00668 0,00317 0,00153 0,00074 0,00036 0.00018
115 0,03062 0,02008 0,01016 0,00524 0,00274 0,00145 0,00077 0,00041
120 - 0,04048 0,02789 0,01531 0,00857 0,00485 0,00277 0,00160 0,00092
125 0,05323 0,03847 0,02284 0,01379 0,00843 0,00519 0,00322 0,00201
130 0,06947 0,05253 0,03358 0,02181 0,01432 0,00948 0,00631 0,00422
135 0,08986 0,07089 0,04857 0,03377 0,02371 0,01677 0,01193 0,00852
140 0,11499 0,09438 0,06897 0,05106 0,03815 0,02869 0,02169 0,01647
145 0,14538 0,12377 0,09594 0,0752s 0,05950 0,04733 0,03783 0,03036
150 0,18140 0,15964 0,13055 0,10787 0,08976 0,04510 0,06310 0,05319
155 0,22317 0,20234 0,17358 0,15020 0,13078 0,11440 0,10043 0,08843
160 0,27050 0,25180 0,22528 0,20298 0,18382 0,16710 0,15236 0,13927
165 0,32287 0,30752 0,28527 0,26606 0,24911 0,23393 0,22019 0,20765
170 0,37941 0,36848 0,35241 0,33826 0,32553 0,31391 0,30319 0,29323
175 0,43893 0,43324 0,42481 0,41729 0,41045 0,40414 0,39825 0,39271
180 0,50000 0,50000 0,50000 0,50000 0,50000 0,50000 0,50000 0,50000



IMpunoxenue 10

MapameTp KOHUERTpamMH K pacnpeaenenHs Museca Mpnnoxenne 11

Homorpamma gns ONPENEIICHHA KPHTHYECKHX IHAYeHH

KpHTepisa Barcona — Bunbamca

R k R k R k R k
0,00 0.00000 0,25 0,51649 0,50 1,15932 0,75 2,36930
0,01 0.02000 0,26 0,53863 0,51 1,19105 0,76 2,45490
0,02 0,04001 0,27 0,56097 0,52 1,22350 0,77 2,54686
0,03 0,06003 0,28 0,58350 0,53 1,25672 0,78 2,64613
0.04 0,08006 0.29 0,60625 0,54 1,29077 9.79 2,75382
0,05 0,10013 0,30 0,62922 0,55 1,32570 0,80 2,87129
0,06 0,12022 0,31 0,65242 0,56 1,36156 0,81 3,00020
0,07 0,14034 0,32 0.67587 0,57 1,39842 0,82 3.14262
0,08 0,16051 0,33 0,69958 0,58 1,43635 0,83 3,30114
0,09 0,18073 0,34 0,72356 0,59 1,47543 0,84 3,47901
0,10 0.20101 0,35 0,74783  0.60 1,51574 0,85 3,68041
0,11 0,22134 0,36 0,77241 0,61 0,55738 0,86 3,91072
0,12 0,24175 0,37 0,79730 0,62 1,60044 0,87 4,17703
0,13 0,26223 0,38 0,82253 0,63 1,64506 0,88 4,48876
0,14 0,28279 0,39 0.84812 0,64 1,69134 0,89 4,85871
0,15 0,30344 0,40 0,87408 0,65 1,73945 0.90 5,3047
0,16 0,32419 0,41 0,90043 0,66 1,78953 0.91 5,8522
0,17 0,34503 0,42 0,92720 0,67 1,84177 0,92 6,5394
0,18 0,36599 0,43 0,95440 0,68 1,89637 0,93 1,4257
0,19 0,38707 0,44 0,98207 0,69 1,95357 0,94 8,6104
0,20 0,40828 045 1,01022 0,70 2,01363 0,95 10,2716
0,21 0,42962 0,46 1,03889 0,71 2,07685 0,96 12,7661 . ; g
0,22 0,45110 0,47 1,06810 0,72 2,14359 0,97 16,9266 0 02 04 e 08
0,23 047273 0,48 1,09788 0,73 2,21425 0,98 25,2522 B’ Q) « =’005_ " :‘r‘, g 10
0,24 0,49453 0,49 1,12828 0,74 2,28930 0,99 50,2421 KP Ct s

1.00 = 10 |
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Npunoxenune 12

Npopmonxenune npHn. 12
KpHTHYeCKHe 3HAYeRWA KPHTEPHA PABHOMEPHBIX METOK _——

Bunepa — Batcona — Xomxeca | a
n n
1
- 0,001 T 0,01 , 0,05 [ 0,10
n nl ;
0,001 0,01 0,05 0,10 19 2 3 89
3 8.36 7.56 6.48
g g g,gi 4 13,93 12,52 9,69 7,54
3 . 641 5 19.98 15.98 11,29 8,96
o ‘ : 4,88 6 25.87 18.19 1256 9.87
3 oar 685 7 27.71 19.34 13,54 10,55
; 241 6.24 8 31,04 21,12 1429 1112
y ; 047 685 . 9 29.46 21,07 14.58 1;,3(7)
4 10,42 7,43 3 ’
5 12,34 8.74 6,60 4 14,12 12'35 o8y e
5 s 8,74 6,60 ; , , 9.87 7.80
3 L0 746 573 ; 20.43 16.29 11,49 9,08
4 1120 ¢ 746 ; 26,75 18,64 12,93 9.98
s 1353 loe 746 7 29.36 20,43 14,05 11,03
N : 120 746 30,08 21,77 14,77 1147
3 Les 168 615 9 32,44 22,99 15.45 11,97
¢ 11,83 o3 193 10 33,26 22,67 15,39 12,19
6 17,31 10.42 8,04
y ¢ )'8s 6.49 20 R=x 13,816 9,210 5,991 4,605
4 12,34 9,30 7,60
5 16,33 10,30 7.85
6 19,20 15,59 12,21 7,94 INpunoxenue 13
7 20,20 16,39 11,65 8,85 IpeoGpasoBane Ko3hbuUHEHTOB KOPPeNALHH 7
15 2 1278 g,?/g g;f B AHCTaHUHOHHbIE KOIDPHIHEHTbI
5 17,35 14,52 10,36 7,91
6 20,92 17,48 11,61 9,21 r ! arccos r
7 22.88 16,14 11,57 9.06 o :
16 3 8,11 5,83 8- 1 1,560
4 13,14 9.44 7,38 02 1,550
5 18,16 15.55 10,44 9,03 8'83 1,540
6 22,43 16,98 11,54 9,11 o’og 1,530
7 25,27 18,16 12,66 9,78 0.06 1,520
17 3 8.21 7.23 6.14 0,07 U500
4 13,44 11.76 9,76 7,64 0.08 }’2(9)0
p 18.86 16,44 11,03 8,76 009 1’488
6 2373 17,76 1221 9,41 0,10 1,470
7 27.40 17,98 12,63 10,11 011 1,460
N g 29.37 19.11 13,36 “3"};?; o,iz 1,450
3 8,29 7,41 - 6,41 014 430
4 13,70 12,17 9,94 8,06 0.15 1420
s 1946 16,05 11,45 876 0.16 1410
p 2487 17,40 12,25 9,94 017 1,400
7 26.28 19.46 13.41 10.29 0.18 1,390
8 28,40 20,11 1382 10,60 049 1,379
9 29,28 20,23 13,99 11,04 0,20 1369
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[MpononxeHHe npan. 13

[TpomomxkeHne npui. 13

Tna

r arccos r
0,21 1,359
0,22 1,349
0,23 1,338
0,24 1,328
0,25 1,318
0,26 1,308
0,27 1,297
0,28 1,287
0.29 1,276
0,30 1,266
0,31 1,255
0,32 1,245
0,33 1,234
0,34 1,224
0,35 1,213
0,36 1,202
0,37 1,192
0,38 1,181
0,39 1,170
0,40 1,159
0,41 1,148
0,42 1,137
0,43 1,126
0,44 1,115
0,45 1,104
0,46 1,092
0,47 1,081
0,48 1,070
0,49 1,058
0,50 1,047
0,51 1,035
0,52 1,024
0,53 1,012
0,54 1,000
0,55 0,988
0,56 0,976
0,57 0,964
0,58 0,952
0,59 0,940
0,60 0,927
0,61 0,914
0,62 0,902
0,63 0,889
0,64 0,876
0,65 0,863
0,66 0,850
0,67 0,836

0,68 n 823

r arccos r
U.69 0,809
0,70 0.795
0,71 0,781
0,72 0,767
0,73 0,752
0.74 0,737
0.75 0,722
n.76 0,707
0.77 0,692
0.78 0,676
0,79 0,660
0.80 0,643
0,81 0,626
0,82 0,609
0,83 0,591
0,84 0,573
0,85 0.554
0,86 0,536
0,87 0,516
0.88 0,495
0,89 0,474
0,90 0,451
091 0,428
0,92 0,403
0,93 0,377
0,95 0,318
0,97 0,245
0.99 0,142
-0,99 3,000
-0,98 2,940

0,97 2,896
-0,96 2,858

0.95 2,822
-0,94 2,793
-0,93 2,763
-0,92 2,737
-0,91 2,712
-0,90 2,689
-0,89 2,666
-0,88 2,645
-0,87 2,624
-0,86 2,605
-0,85 2,586
-0,84 2,567
-0,83 2,549
-0,82 2,531
0,81 2,514
-0,80 2,497
-0.79 2,480
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Tlpomonxerue npun. 13

IMpononxeuue npun. 13

194

r arccos ’r
-0.78 2,464
-0,77 2,448
-~0,76 2,433
=0.75 2,418
-0.74 2,403
-0,73 2,388
-0,72 2,373
-0,71 2,359
-0,70 2,345
-0,69 2,331
—-0,68 2,317
-0,67 2,304
-0,66 2,290
-0,65 2,277
-0,64 2,264
-0,63 2,251
-0,62 2238
0,61 2,226
-0.60 2.213
-0,59 2,200
_0158 2, 188
-0,57 2,176
-0,56 2.164
-0,55 2,152
-0,54 2,140
-0,53 2,128
-0,52 2,116
-0,51 2,105
-0,50 2,093
~0,49 2,082
-0,48 2,070
-0,47 2,059
-0,46 2,048
-0,45 2,036
-0,44 2,025
0,43 2,014
-0,42 2,003
-041 1,992
-0,40 1,981
-0,39 1,970
-0.38 1,959
-0,37 1,948
0,36 1,938
--0.35 1,927
-0,34 1,916
-0,33 1,906
-032 1,895
-0,31 1,885
-0,30 1,875

r arccos 7
-0,29 1,864
-0,28 1,853
-0,27 1,843
-0,26 1,832
-0,25 1,822
-0,24 1,812
-0,23 1,802
-0,22 1,791
-0,21 1,781
-0.20 1,771
-0,19 1,761
-0,18 1,750
-0,17 1,740
0,16 1,730
-0,15 1,720
0,14 1,710
-0,13 1,700
-0,12 1,690
-0,11 1,680
-0,10 1,670
-0,09 1,660
-0,08 1,650
0,07 1,640
-0,06 1,630
-0,05 1,620
—0,04 1,610
-0,03 1,600
-0,02 1,590
—0,01 1,580
0 1,570



IIpunoxenHe 14
IlpononxeHHe npun. 14
3HaYeHHA (YHKUHH IHTPONMMH

p -pinp
p -pinp
0,001 0,007 0.40 0.366
0,002 0,012
041 0,366
0,003 0,017
0,42 0,364
0,004 0,022
0,43 0,364
0,005 0,027
0,44 0,361
0,006 0,031
0,45 0,360
0,007 0,035
0,46 0,356
0,008 0,038
047 0,355
0,009 0,042
0,48 0,354
0,01 0,046
0,49 0,350
0,02 0,084 0’20 0346
0,03 0,106 0 '
0,04 0,129 1 0,344
0,05 0,150 0,52 0,340
0,06 0,168 0,53 0,336
0,07 0,186 0,54 0,334
0,08 0,202 0,55 0,329
0,09 0,216 0,56 0,325
0,10 0,230 0,57 0,320
0,11 0,243 | 0,58 0,316
0,12 0,254 0,59 0,312
0,13 0,265 0,60 0,307
0,14 0,275 0,61 0,302
0,15 0,285 0,62 0,297
0,16 0,293 0,63 0,291
0,17 0,301 0,64 0,286
0,18 0,309 0,65 0,280
0,19 0,315 0,66 0,274
0,20 0,322 0,67 0,268
0,21 0,328 0,68 0,261
0,22 0,333 0,69 0,256
0,23 0,340 0,70 0,250
0,24 0,342 0,71 0,243
0,25 0,346 0,72 0,236
0,26 0.350 0,73 0,230
0,27 0,353 0,74 0,223
0,28 0,357 0,75 0,216
0,29 0,359 0,76 0,208
0,30 0,361 0,77 0,200
0,31 0,364 0,78 0,194
0,32 0,365 0,79 0,186
0,33 0,366 0.80 0,178
0,34 0,366 0,81 0,170
0,35 0,368 0,82 0,162
0.36 0.368 0,83 0,152
0,37 0,370 0,84 0,147
038 0368 0,85 0,139
0.39 0368 0,86 0,126
’ ' 0,87 0,121
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Mpononxenue npun. 14

p -plnp
0,88 0,113
0,89 0,102
0,90 0,094
0,91 0,086
0,92 0,077
0,93 0,067
0,94 0,058
0,95 0,050
0,96 0,039
0,97 0,029
0,98 0,019
0,99 0,010

lMpunoxenne 15
3Havenus QyHKLUHH MRKCHMANbHOHR IHTPOIHH (HM)

N HM

3 1,0986

4 1,3863

5 1,608

6 1,795

7 1,943

8 2,076

9 2,187
10 2,303

N — @MCIIO0 KOMIIOHEHT

IMpunoxeHnue 16
OnHcaxue mporpamMm Ui MHKpoIBM

Il aBTOMAaTH3aLKH TPYHOEMKHX DACYETOB TPH PELIEHHH LENecoobpas-
HO nprmeHATb MHKpoIBM. Ha xadenpe MeTOOMKH NMOMCKOB M pa3BexH
MI'PH pa3spaGoraHbl mporpammbl, KOTOpPbIe MOJXHO HCHOJIb30BaTh IJIA Cile-
OYIOLHMX Lemnen:

1) pacueT OHOMEPHbBIX CTATHCTHYE CKUX OLEHOK;

2) NpoBepKa CTaTHCTHUECKMX [HIIOTES;

3) nBYMepHO# aBTOKOP peNAUMOHHOMN GYHKLUMHK;

4) OUCKPHMHMHAHTHOM YHKLMH,

5) aHanM3 cTyvaHHbIX MOC/EA0BaTENbHOCTEN;

6) crnaxuBaHHe IUTOLUGOHBIX AAHHBIX CTATHCTHUECKHMH CKOJb3AILMMH
OKHAMH.

Ilpoepamma STS npepHasHadeHa 1A OOpabOTKH BEKTOPOB [EHCTBH-
TETIbHBIX WMceNl. B Hell mpeaycMoTpeHbl cliefy¥olude KOMaHObl YIpaBJie HUS,
ofecrneyyBaoLIne ee OCHOBHbIe (YHKLMOHANIbHbIE BO3MOXHOCTH ;

ST — pacyer ¥ pacneyaTka NapaMeTpHYECKHX CTATUCTHK [UIA TEKYILUETO
BEKTOpa;

IN [Arg] — pacyeT ¥ pacreyaTKa MHAMBHOYATbHBIX OLEHOK Cpe[HEro
H mucnepcHH (Arg — ypoBeHb 3HAUWMOCTH; 1O YMONTYaHuio oH paBeH 0,05);

H [Arg] — mpoBepka rumore3bl 0 HOpMATbHOM pacnpefesleHHH BbIGOp-
KH TeKylllero BeKTopa (AIg — YpPOBEHb 3HAUMMOCTH; MO YMOJIYaHHIO OH
paseH 0,05);

Gi [Argl, Arg2, Arg3] — nmocrpoerme rucrorpammsl (Argl — konu-
YeCTBO MHTEPBANOB pa3bueHMA. Arg2 — neBas rpaHMua pa3GHeHMsA; Mo
YMOJIYaHHIO -- MHHHMAaIbHOE 3HaueHWe BbIGOpKH. Arg3 - mnpaBas rpaHuna
pa36HeHMs; MO YMOJIYAHHI0 — MaKCHMAbHOE 3HayeHHe IbIGOPKH) ;

AV  — pacyeT aBTOKODPENAUMOHHOH (QYHKUHMH TEKYIUETO BEKTOpA;

FU — pacuer cnekTpa aMIIIMTY [ rapMOHHK pasnoxerusa Qypsbe;

LP — ycraHOBHTb HanbHe ALK BbIBOL HA YCTPOKCTBO MEYaTy;

TT — ycTaHOBHTb OaJIbHEHIUMH BbIBOL HA IKPaH;

PR — pacneyatarth 3Haye HMA TEKYIUEro BEKTOpa NaHHBIX;

GR — noctpouTb rpadHK TeKYLIero BEKTOpa;

FI — 3axoHaMTh paboTy c TEKYILEH MaTpPHULUEH;

? -- pacrneuaraTh ClpaBKH o paboTe xoMaH;

NE — B3sThb B KauecrBe TeKYIUEro BEKTOpA CIEAYIOLUIYI0 CTPOKY M3
MAaTpHLb! JAHHBIX ;

BE - B3ATb B KauyecTBe TEKYLUEro BEKTOpa MEPBYI CTPOKY M3 Mar-
PHIIbI JaHHbIX;

RE — BepHYTBCH K HCXOQHOMY COCTOIHMIO TEKYLUETO BEKTOpa:

X [Arg] - B3ATb B Ka9ecTBE TEKYLIEro BEKTOpa CTPOKY MAaTpHIlb
C HOMEpOM;
ADD | Arg] -~ npHOaBHTb K KaxIOH KOMIOHEHTE TEKYILUEro BEKTOpa

wicno Arg (no ymomuawyio Arg = 10);
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SUB [Arg] — BbmecTb KOyl KOMIIOHEHTY TEKYLIEFO BEKTOpa M3
wcna Arg (o ymonuaruio Arg = 0);

MUL [Arg] - YMHOXHTb Kax{Xyl KOMIIOHEHTY TEKYLIETO BEKTOpaA
Ha uHcno Arg (O ymonuaHuio Atg = 2);

DIV [Arg] — pa3menuTb YKCrO Arg Ha Kak[IyH KOMIOHCHTY TeKYIIETo
BexTOpa (N0 ymormuanuio Arg = 1);

LG — nponorapubnypoBuTs Kasdyr | MIORIHIY T2EL- )

EX — mnpo3KCNOHMpOBaTh KaxIyl KC'IIUHEHTY TeKyll¢i' BEKTOpa;

NOR — HOpMHPOBATb 3HaUe HUA TEKY1IErO BEKTOPA;

WS [Arg] — CrIaIMTb CpelHMM apHOMEIHYECKHM B o [CTHUCCKOM
OKHe.

Arg — paamMep "OKHa” CIiI1aXMBaHHA (10 YMOTUaHHI0 Arg = 3).

Hcxonubie naHHbie, oOpabarpiBagmbpie 110 ITHM MpPOrpamMMaM, MOTYT
NpPE/ICTABNATL COBOM 3HaUCHMA HECKONbKHMX MpPH3HAKOB, 3aMEPEHHBIX B
Toukax HaGmoneHua (Mpo6ax) WIM [aHHBIE IUIOWEAIHOTO ONpubOBaHHA,
NpUBA3AHHbIE B MpPOCTpaHcTBe K Tnpodunam u rmkeram. Ilpr Beode ux
B OBM OHHM NpeCTaBNAKNTCA B BHMIE MATPHLbI, CTPOKH KOTOPOH COOTBET-
CTBYIOT T€OJIOTHYECKOMY TNpPH3HAKY HIH NMpoduiio, da cronbunl — npobam
WIH IHKETaM Ha npogHIE.

dajin MCXOMNHBIX 3HAUEHMH I OOpaBOTKH MO NpPELIOXKEHHBIM NpOr-
paMMaM OpraHusyeTcs ClefyloumM o6pa3om. B nepBoi 3anucH HaxonsT-
CA TpH YMCN1a: KOTIHYECTBO CTPOK B MATpHLUE, KOJMYECTBO 3NIEMEHTOB B CTpO-
Ke M KOJ NponyLlieHHpIX 3HaueHWd. HauuHass co BTOpOH CTPOKH 3aIMCH
MOCTPOYHO pacrionaraercA cama MaTpuua. KoJ nponyuieHHOTO 3HaueHus
CTABHTCA Ha T€ 37IEMEHThI BEKTOPA, KOTOPbIE He HYHO BOB.1eKarb B 06paGorT-
Ky TpH pacyeTe CTaTHCTHK. B xaxio# CTpoKe MAaTpHibl AOMKHO ObITh 3amnu-
C4HO O[MHAKOBOE KONMHMYECTBO 3HAUEHWH NpH3Haka. Ecnu MX wcno MeHbire
YCTAHOBJIEHHOTO, TO HEOCTAIOIIME 3TIEMEHTBI MAaTpHLbl TAKKE KOOHPYHTCA
NpOTyleHHBIMH 3HaueHHAMH. TIpUMep TeKCTOBOrO daiina B NMPE/UIokeHHOH
(dopme 3aTIMCH BBITTIALIMT CIIEMIYI0LUMM 0Opa3om:

4,7, -1
68,5,7,9,6,12,10

37, 22,11, 30, 15, 26, 20
30,3.8,18,7,21,2.6,37
18,4.7,40,4.5,5.3,3.8,5.9

B nmaHHO# 3amMcH OTCYTCTBYeT KO MNpPONYyUIEHHOro 3HaYeHus B Mar-
pHlIE MCXOIHBIX JaHHBIX, OFHAKO B MEPBOM CTPOKE 3aMMCH Cro MPpUCYTCT-
BHE 06A3aTENBHO.

OCHOBHBIM CPE[ICTBOM yNpaBlieHMss paboOTOH TNpOrpammel ABIACTCA
KOMaHOHasg CTpOK4. COCTOALIAA W3 MOGIEJOBATEILHOCTH KOMAHN. IJTH KO-
MaHIbl HaBUpalTCA ¢ KNaBHAaTypbl M OTOBpaxaiwTcs By BTOpDOH CTpOKe
3kpaHa. B nepsoi cTpoKe Nporpamma BbLiaeT coobuierme 06 owmnbrax,
npenynpexpas 06 OLWMGOYHBIX CHTYaUMAX, HHCIPYKIMM A7A I0j1b30Ba-
rensn. Komaump: 0603HaueHbl HayalbHbIMKH OYKBaMHM aHITTHHCKHX C/OB,
0 CMBICAY CBA33HHBIX ¢ XapaK1epom TpeGyeMod NpoueAyp.. Eaiu notb-

200

30BaTenb BBOOHMT HE MpPEAycMOTPEHHYIo KOMaHIy., To Nporpamma B rnep-
BOH CTPOKE 3KpaHa jefaer coobuieHHe o6 olnbke H OXMAACT BBOOA HO-
BOM KoMaHfmpl. Bce xOoMaHp! OTenA0TCA ApYr oT Apyra npobenamu. ITocne
HEKOTOPBIX KOMAaH[ MOXHO KCNOIb30BATh CIMCOK HeobA3aTenbHbIX Mapa-
MEIPOB, 5T It < wnC B KOM . , i OTIEHEHHBIX APYTr OT Apyra
npobenamu. i K JapaMernu: He ° bl, T® OHM ' 16MpAKTCA 1¢: yMOJIya-

R v AT k3o A Ra,
UTIENEeHa TOYKOH. B panbHediem u3-

oW . 0

B KOTOpBIX NpOOHAA YacTb OT LENOH

JoME (L He i N 1wMeiptl £ "yT 06¢3HauaTbea Kak [Arg 1.
Arg 2. A"

He#ctE . JenLHC _AHIBD £S89, TCH K JBIMONMHEHHI0 KakKOH-]
IIMPOKO <¢TaHL, PIHA0R Ip (ypsl [pL ... *MOK B TIPAKTHKE TeQJIoro-

MaTeMaTHYeCiiaro Mo IupoBanusa. [locic o
HyTb 0OpahoTKe MO (llglyroiled xomaHne.

HHbIE MOXHO MOABEpT-
XN pacy:Thl M Xapar-

TEPHCTHKH, K2GAXC  [biC * 1 PolliEHHsA = CE M ME ! ATIPOCHTE
10 KOMaHEHOM ¢1p -~ ST,GIL20,LG, &, ¢ k

B oiBer Ha 3Ty 1 i, Iyw CTPUKY DJOrpamMma "1 [eKyw:r =
TOpa MATpHIlbi JaHH ~ | yJi4Ardel M pac 3T CTa THKH, TOETp

THCTOI'paMr~,". Du3BHUB OMANC30H 3HAYEHHH E- TaHHBIX Ha 2C HF __
B270B., NPONOrapHGMHUpYeT BEKTOpP HAHHBIX H : 3TOrO paccuuTaer cT -
THC 2715 NOrapuPMOB 3HAYEHHH H TIOCTPOHT MX TMCTOTpamMMy. 3aTeM
Nporpamma BBbIIAaCT COOOLIEHHE “3agaHTe KOM. {THYH CTpPOKY™, OMHCTHI

OpYI0 CTpOKY 3Kpaia M OydeT OXKHAATh JATbHE IUMX MPHKA3aHWHA NOTb-
30Bares.

IIpoepammsl 06paborku naowaonslx Odwxbix. Jna o6pabOTKHM AaH-
HBIX [UTOA,IJHOIO ONpOGOBAaHMA MO OTAENBHOMY YYaCTKY HCIONb3YHOTCH
3HAYEHMA TMpPU3HAKAE, MpPHBEEMHbIE K P 1y, ~, {OH CeTH M 3alHCaHHbIE B
BHE MaTpHlpl MO CTpOKaM M cTonbuam. Ilp © UTCYTCTBHM [aHHBIX OTpo-

GoBaliMA B OTOEIBHBIX 1 .:aX C _ . MM TIDF  HBaeircA KO TpOIylIEH-
HOTC 3HIWMCHHE. DAaWIbl 3T _ _IX CO3JAKTLE IO [PAaBHIIAM. OMHMCAHHBIN
Bbite. Jina 3anucu Hcn R - IIKOTC-IMBD  12KCTOBOTO
pelNaKTOopa; Kawx oMy ¢anLy 0 L.1 uMA. Jlaim sle M2 MaTpHUIbI
334 . OTC. oL « .. Jdx. ducia mpu BRO, : OT-
OSNATCA APYT OF NYTi oo . 7 T . OT LEJ0H OTAZNAeTCH
Toykoi. Kak g CC e CTPOKA  lis M. < MELLEETCHA Ha € .uOH
CTpUKS TEPMHHAIA M B 3TUM CiiydaL oIIHCb €T da HECKONBKHX CTPOKAX
3KpaHa; IIpH Nepexcie ¢ OUHUM CTpUKKH  ~ ala |, p'7 0 YHGLia 0 TAI0T-
CA 3aMATOA APYT oT Jipyia.

Kaxpasa HoBas CrpoK:: wmarpi 3" 2H W CTPOKH
3KpaHa; fIpH 31 1 IC oo © .. Tp a1l IFH 7 puxH 3anATas
He crai . B s arp Tt 3Ha /7 U Kyp-



COp NepeBOOMTCS HA CNEAyHLLYI0 CTPOKY, 3aTeM OAETCA KOMAaH[a 3alMCcH
daina.

[Tocne BBOOa Marpylbl B TEKCTOBOH hails1 ¥ NpOBEPKH OTCYTCTBHS B HEM
oumbok nporpammoit TEST HeoGxoanmo nepermcath AaHHBIE B CTAHAAPTHBIA
JABOHYHbBIA Qain ¢ momousto nporpammel COPY.

Jlns 3poCcMOTpa COMEPXHMOI O ABOMYHOTO Gaina ¢ MaTpHUed AaHHBIX

Ha 3KpaHe WIH BbIBOJA (aina Ha yCTPOHCTBO IEUaTH MOXHO BOCIOMb3O-
Batbc nporpammoit PRM. Ilpu pabore ¢ mporpammoi PRM B npouecce
Ouanora nNomnb30BaTenb BhIGHpaeT yCTPOHCTBO Jjif BBIBOIA, 33[aeT [JIHHY
nojifg, OTBOOMMOrO IOH OOHO HYHCIO BBIBOOMMBIX MAHHBIX W ONpe.deNfer
KO/JM4eCTBO JApoGHBIX 3HAKOB B uHcie. [losb3oBaTeNic NpencTaBiIAETCA
B IMOXHOCTb pAaclevyaTblBaTb HEe BCIO MATpHIY LIEJTHKOM, @ TOJIbKO €€ 4acTh
B CIpeeNIeHHOM HHTepBasie CTONGUOB H CTpOK. Bbi3BaB OOMH pa3 Mporpam-
MY MOXHO COENaTh HECKOJIBKO pacneyaTok, 3afAaBas [Af1A HUX pa3Hble ofnacT
MJATpHLbI, TIOMIEXAUIe pacreyaT<e M pa3idHble BBIXOOHbBIE (HOPMATHI
JAVHBIX.

Pacuer 1ByMepHOH aBTOKOppPENALMOHHOA (YHKUHH TNpOH3BOOUTCH
nporpammoit JJAK®. Pe3ysnbTaThl pacueTa NpedcTaBNAKT coBoi MaTpuuy,
KaXGbld 31eMEHT KOTOpOH ABnsAeTcA KO3IQ(PHUHMEHTOM KOPPEALMU MEXIy
JHAYCHHAMH TNpH3HAKA. pPACCYMTAHHBIM [UIA ONpeAeEHHOTO HaMnpaBleHHA
M wara. BexTop HanpaBneHWs, NO KOTOPOMY OLEHHBAETCA M3MEHEHHE KO-
3¢ HLUHEHTa KOPPEIIALIMH, ONIPEAEIIACTCA OTHOCHTENIBHO 3HAUEHH S [IBY MEPHOH
aBTOKOPPE/IAUHOHHOA GYHKUMH paBHOro 1.

B npouecce ananora nosp3oBaTenb 3afaeT MAKCHMATIbHYI0 YOATEHHOCTh
3JIEMEHTOB M0 CTONIGUAM H CTPOKAM.

CrnaxaiBaHde IUTOIMA/IHBIX [JAHHBIX B CKONb3ALIEM CTATHCTHYECKOM
“oxHe™ ocywectBnserca nporpamMmon WSR. B pesyneTate craaxuBaHWA
NO/NYyyaeTcA MaTpULa TAKOro Xe pasmepa, YTo U HcxonHas. Kaxnoe 3HaueHne
TpaHC(OPMHPOBAHHON MATpPHLbl TNpEACTaB/IAET CODOH OLEHKY 3aHaHHOTO
napamMeTpa — CpeHero, OUCMEPCHM, MENHaHbl — PACCUMTAHHOrO 1O HCXOM:
HbIM DNAHHBIM, NOMAJAIUAM B Npefenbl CIaTHCTHUeCKOro okHa. OueHka
OTHOCHTCA K LEHTpPY ’'okHa”. B mnpouecce auanora No/ib30BaTeNb 3afaeT
p Mepel OKHa” MO pasHbIM HAanpaBi€HUAM M ONpeNeAeT MHHHMAIbHOE
UM. ) 3HAYEHHH NpU3HAKA B HEM; IIpH MEHbLIEM YMClE€ OAHHBIX B ~OKHe”
erc .{eHTpY NpHCBaHBaeTCA KO/ NpOMYLIEHHOTO 3HAYEHHA.

Ilpnepamma DISCRM npousBopur pacueT Ko3hHUHEHTOB JIMHEAHOH

<{pHMHHAHTHOH GYHKIMH B KayecTBe HCXOOHBIX JAHHBIX AJA Hee Heob-
X ™Mbl gBa Qaina, codepxallde Mo maTpHue. 3gech NO CTpOKAM pacro-

ruloTcA npoBbl, a3 no cronbuam -- MpH3HakH. MatpHuesl dopmHupyloTca
"A BbiBOPKaM H3 06BEKTOB, /I OLTHMATIBHOTO pa3ilefleHUA KOTOpBIX CTpO-
I ‘MCKPHMHHAHTEAA G YHKLHA.

Martpuusr o6oux baitnos monasr COJepXaTh OIUHAKOBOE YHCIO CTONG-
LOB-TpU3HaKOB. Ux KoNMHuecTBO He momxo Npespnuath 25. Konuuecrso
CT[{OK-HaGIHO}J.eHHﬁ MO KDKNOH MATpHUE He JHMHTHpYeTCH. Ilepsas crpoka
baitna gaHHbx CONEPXHT TpH YHena: 1) konuuecTBo CTPOK MaTpHubl; 2) KO-
JIMIECTBO €e CTONGUOB M 3) Kom MpomyleHHOro 3HaYeHHs . BTOpaﬂ’ CTpoKa
dbaina panHbx COMIEpXKHT Ha3BaHHA NPH3HAKOB-CTONGLOB Matpuusl. Komnu-
9ECTBO JIHTEp B HA3BaHHM OMIHOTO MPH3HAKA He [OJKHO GbITh Gornblue wecTH
Ha:jBaHm{ OTAENANTCA APYT OT fpyra npoGenamy. Haguasg ¢ TPETbEH 3am(cu.
baiina TOCTPOYHO pacTionaraeTci MATpHIA NaHHbIX. Ilporpamma B npouec-
Ce CBOeH paBoThl 3anpammsaeT no O9€peNH HMEHA ABYX BXOIHbBIX q)};ﬁnon
naum:xx,_ pacneyaTniBaeT UX comepxkaHue, PACCUMTEIBAET KO3PDHUMEHT b
JIMHEHHOM NMCKPUMMHAHTHOH (DYHKUMH M peliaoluee npaBWIo A paspe-

ne i
HHA TIpEJIOKEHHBIX OBYX COBOKYNHOCTeH. 3aTeM oHa BLIBOIMT Ha neyath
3TH NapaMeTphi.
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