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BBE/IEHHE

[Ipy BBIIOHEHUH KOHTPOJBHOM pabOThl CTYACHTHI JOJDKHBI YUUTHIBATh
cleayroIe TpeOoBaHus.

PacuetHo-rpaduyeckyio paboTy CTYACHTHI JOJDKHBI BBIIIOJHATH B CTPOTOM
COOTBETCTBUM C BAPUAHTOM, YCTAHOBJIEHHBIM Kadeapoi. PaboThl, BHINOIHEHHBIE C
HapylIEHUEM TMOpsAAKa OINpEACNICHHs BapuaHTa, K PELEH3UPOBAHUIO  HE
MPUHUMAIOTCS.

PacuetHo-rpaduyeckas pabota COCTOUT U3 TPEX 3aTaHUH.

PacuetHo-rpaduueckas paboTa BBINOJHAETCS CTYJEHTOM Ha JUCTax (opmara
A-4 B COOTBETCTBHM C TpEOOBAHMSIMH, MNPEABABIIEMbBIMU K OQOPMIICHHUIO
nucbMeHHbIX pabor B JHI'TY. PacuetHo-rpadumueckas paboTa  JOJKHA OBIThH
BBINIOJIHEHA AaKKypaTHO, CTpPaHUIlbl INPOHyMepoBaHbl. B ciywae, korga pabota
BBITNIOJIHAETCSI Ha OTHEJIbHBIX JIUCTaX, OHU JIOJDKHBI OBbITh JKECTKO CKPEIUICHBI WIH
IPOILIUTHI.

PaboTa ob6s3amenvno noonucwvieaemcsa cmyoeHmom C TIPOCTaBICHUEM JaThl
OKOHYaHUSI paOOTHI.

PacquHO-rpa(quecxaﬂ pa60Ta IO JJICKUT 065I3aT€J'IBHOMy PCOCH3UPOBAHUTIO
MIpCrogaBaTCjIcM U OLCHUBACTCA UM CJIIOBAMU «3adem) U «He3auemy.

[{enp peneH3npoBaHus - IPOKOHTPOJIUPOBATH 3HAHUS CTYJICHTA U OKa3aTb €My
MIOMOILb B YCBOCHHUH CJIOXKHBIX BOMPOCOB yueOHOU mporpammbl. Oco0oe BHUMaHHUE
yAENAeTCs OUIMOOYHBIM MOJIOKEHUSIM M HEIOCTaTKaM, IO YCTPAHEHUIO KOTOPBIX
CTYJEHT JAOJDKEH MPOBECTU JOMOIHUTENbHYIO padoTy.

Ecnu PacuetHo-rpaduueckass pabora He 3auyTe€Ha, TO OHA BBIMOJHICTCS
MTOBTOPHO C YYETOM YKa3aHHBIX B PCIICH3UU 3aMEUaHWi, BHOBB MPEACTABISICTCS Ha
PEIEH3UIO C MPUIIOKEHUEM HEe3aueTHOU PabOoTHI.

CTyneHT AoMyCKaeTCss K MPOMEXKYTOUYHOM aTTECTAlMKU MO JUCIUIUIMHE TOJIBKO
MIPU YCJIOBUH TIOJIOKUTETBLHON OIEHKH pacueTHO-TpaduuecKoit paboThI.

[lepen arrecramnueil mpenoaaBaTesb MOXKET MPOBECTH coOece1oBaHUEe MO pac-
4YeTHO-Tpaduueckoil padore.

OIIPEAEJIEHUE BAPMAHTA PABOTDBI

PacuetHo-rpaduueckass paboTa  BBINOJHSAETCS MO OJIHOMY W3 BapUaHTOB,
HOMEpP KOTOpPOTO, ISl KaXIOro CTYIEHTa, ONpENeNsieTcs MO JABYM IOCIEIHUM
nudpam ero JIMYHOrO mudpa:
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Homepa BapHaHTOB KOHTPOJIbHOMH padoThl

Homep Hudgpsl cTyaenToB Homep IIndpol cTynenToB
BapHaHTA BapHaHTA
1 01 31 61 91 16 16 46 76
2 02 32 62 92 17 17 47 77
3 03 33 63 93 18 18 48 78
4 04 34 64 94 19 19 49 79
5 05 35 65 95 20 20 50 80
6 06 36 66 96 21 21 51 81
7 07 37 67 97 22 22 52 82
8 08 38 68 98 23 23 53 83
9 09 39 69 99 24 24 54 84
10 10 40 70 100 25 25 55 85
11 11 41 71 26 26 56 86
12 12 42 72 27 27 57 87
13 13 43 73 28 28 58 88
14 14 44 74 29 29 59 89
15 15 45 75 30 30 60 90

CamocrosiTenbHasi 3aMEHAa WJIM MPOU3BOJIBHBIA BBHIOOP CTYJIEHTOM BapuaHTa
KOHTPOJIBHOTO 33J1aHUs HE JOITYCKaeTCsl.
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3AJIAHUE 1

IHoneBbie padoTsl M0 HUBeaupoBaHuo |11 kiacca

I'ocynapcrBennas HusenupHas cetb (['HC) sBnsieTcss nCXOIHON BBICOTHOM OC-
HOBOM. O01IerocyjapcTBeHHasi BHICOTHAs! OMIOPHAsi CETh CO3/a€TCSl METOJIOM I'eOMeT-
prYecKoro HuBennpoBaHus. B Hamel crpane BoicoThl TyHKTOB I'HC cumrarorcs ot
nynsa Kponnmraarckoro ¢yamroka (banruiickas cucrema). [lonoxenue 3Toro Hyss
OTHECEHO K CpeHEMY YpOBHIO banTuiickoro mops.

C 1954 r. auBenupHas ceth noapazaensercs Ha I, I, 1 u 1V knacchr.

Pa0oThl 10 HUBETUPOBAHUIO BCEX KJIACCOB MTPOU3BOASTCS B CTPOTOM COOTBET-
CTBUHM ¢ TpeOOBaHUAMH [1].

HuBenupHble MMHAKM BCEX KJIACCOB 3aKPEIUIAIOT HA MECTHOCTH penepamu U
MapKaMU He pexe 4eM depe3 5 KM. B TpyIHOZOCTYIIHBIX paiOHaX PACCTOSIHUE MOXKET
OBITh yBeNM4YeHO A0 6-7 kM. IIyHKThl HUBETUPOBAHUS 3aKJIaJbIBAIOTCS, B TAKUX MEC-
TaX, YTOOBI N3MEHEHHUE UX IOJIOKEHUS ObLJI0O MUHUMANBHBIM. Bece HUBeNMpHbBIE 3HAKU
CIAIOTCS IO aKTaM Ha XpaHEHUE MECTHBIM OpraHaM BIIACTH.

Husenupnas cetp |1l xnacca ctpourtcst no npuHIUIY OT OOLIET0 K YaCTHOMY,
C OIOPOM HAa IYHKTHl HUBEJIMPOBAHMS BBICIIMX KJAaccoB. llepumerp monurona - or
150 no 200 kM.

Beinonusiercs nuBenuponanue |l xnacca nuenupamu tuna H3 — toynbiMu
HUBEJIMPaMU JUIsl OPEICTICHUS MPEBBIIIICHUI CO CPEeIHEN KBaIpaTUYECKON OMMOKOM
He O0ostee 3 MM Ha 1 KM Xoza.

Hugenuposanue |1l knacca BBIMONHSIOT B MPSIMOM U OOpaTHOM HalpaBJIeHU-
AX, 10 OarMakam WM KOCThUISIM. PaccTostHue oT HuBeNIHpa 10 peek (IIedo) uMme-
pSAIOT TPOCOM, MO JajJbHOMEPY WM IpPYruM crocoOoM. [[nuHa BHU3MpPHOIO Jiyda
J0JKHA OBITh HE 0ojiee 75 M, HO, MPU CHOKOMHBIX U YETKUX M300PAKEHUSIX PEEK,
nonyckaercs 10 100 M. HepaBeHCTBO Tjied Ha CTAHIIMU JOJKHO ObITH HE Oosiee 2-X
M, a HaKOIUIEHHE UX IO CEeKUUU — He Oozee 5 M. BricoTa Bu3upHOro jgy4a Haj moj-
CTHJIAIOIICH MOBEPXHOCTHIO JIODKHA ObITh HE MeHee 0,3 M.

HuBenrpoBaHue BBINOJIHAETCA 10 CEKIMIM; Ha KaKIOW CEKLIUU HyMEPALMIO
CTaHLMI HAYMHAIOT C epBOro HoMepa. [Ipy HUBETMPOBaHUM CIEIAT 3a YEPEIOBaHU-
€M peeK; MpHU COOJIIOJIEHUH YCIOBHSI 3HaK y Pa3HOCTH BBICOT HYJIEH peeK Ha Iociie-
TYIOIIeH cTaHIMU OyaeT oOpaTHBIM 3HaKy Ha mpensiaymied. [Ipu nepepriBax HUBE-
JUPOBAHME CIIEYET 3aKaHYMBATh Ha IOCTOSTHHOM 3HAKE WJIM Ha IOCJIEIHUX IBYX
CTAHIUSIX — Ha TPEX KOJIbsX, 3a0UTHIX B MHO sM riyouHout 0,3 M. Ilocie nmepepriBa
HUBEJMPOBAHUE TOBTOPSIOT HA 3TUX CTAHIIUSAX.

llopsook pabomwi Ha cmaHyuu

- OTtueTsl O CpeIHEN U JaTbHOMEPHBIM HUTSIM Y€PHOUW CTOPOHBI 3aJHEU PEHKHU.

- OT4eTsl MO CpeaHEd W NATBHOMEPHBIM HUTSAM YEPHOM CTOPOHBI IEpEaHEn
PEUKH.

- Otyer no cpeAHel HUTH KPAaCHOW CTOPOHBI NEPEIHEN PEUKHU.

- Oruer no cpeAHeil HUTH KPACHOW CTOPOHBI 3a/IHEH PEHKH.



(82) 926 . - qrodiHOM
(92) | (62) G'coee- (Ye) vLL0E (L2) S96¢- WITHRUH
G'zo6s- | (s2) sz6l- | (¥2) ¥.L 0F (£2) 6¥8 22 (z2) ogeL- | (12) 2svT | (02) 99T -ed1o0] |
LTT+ T08Y 891 YT+ L+ 875 GSS puad d g
G'60TC- 9¢2e- el 9105 )| 6012- 8T/2 6090 1-C
6012- T2 2€€0 h 9112- 0.12 500 %
9TT1- €891 66.1 L+/8+ 8¢G 9SG 21
¥G8T- 8E/T- ¥9T. 92¥S b 0S8T- 0S.2 0060 e
¥G8T- 18772 1290 h 8G8T- 2122 ¥GE0
LTI+ T08Y 891 1-/9- 98T 08T Iz
G'vZS- Tt9- ¥8S €06t N | 9Z6G- 980 0T£0 y
G- £V.0 6720 h 026- 0590 0£T0
61) (81) LTT- (LT) €89t | (9T) oogt (1) G+/5+ | (0T) 08T (6) G8T ¢ad d |
gozcs | GDevo+ | () Teey | (8)€99G 3 (e1) 226+ | (9)82e0 | () SS80 )
(¥T) GZG+ () 8£20 (T) £920 h (TT) 225+ (G) 8¥T0 (2) 0290 T
WX mwiod mwinad minad
S — — noHIradon minod UoHITeE KWHOIIIH yoHIrodon HOHITRS xo0d o\
aaodi ormasad] | -od1r 2191 i ‘eadlRlINO
- - _ IWELUH IWI9HJAIIN 5
somrad) MLUH HOHIdD Ol BUHOTOIIQRL] U0dIHOM N — N

[ eIIMIOR ],

"gOdIoI II'1] :9UOIUIOURIAY
"Q0EUILIORLO ‘“QOHUOMOIID :QUHIXKBAQOE]]

dOHRd]] "' :9U9LeIOIrgeH

*dorod HI9geIrd ‘OHJK BITOIO]|

'¢,6 TIOHOY] * -8 :OIreheH "I ¢((T BIOM G :BLE]T
y 'mad "d1or ¢ ‘mad *d1 1o :roy

BIIRIrNA ||| BUHRAOAUIdIUH IreHd A




;

Pe3ynbrarel HaOMIOA€HNUN 3aMUCHIBAIOT B HUBEIHUPHBIN KypHau (tadn. 1). B
HeM 1udpaMu B ckoOkax oT 1 10 8 ykazaHa odepeaHOCTh HabmoaeHui, a oT 9 10 19
— 0YEPETHOCTh BBIYMCIICHHM.

[To oTueram MO JaTbHOMEPHBIM HUTSM MOJACUMTHIBAIOT «ILIEUW» (paccTos-
HUs oT HUBenupa Ao peek) (9) = (3) — (2) u (10) = (6) — (5). 3arem o oTcyeTaM Mo
3aJIHEeW W TepeHe pelKkaM MOJCUYUTHIBAIOT KOHTPOJIbHBIC MPEBBIINICHUS, TOTYYEH-
HbIe 10 JaibHOMEpHBIM HUTSIM: (11) = (2) — (5) u (12) = (3) — (6). Paznoctu (13) =
(9) — (10) ¢ oxnoit croponsl u (13) = (12) — (11) ¢ apyroit CTOPOHBI JOJIKHBI AaTh
OJIMHAKOBBIC Pe3yNbTaThl. [loaydyeHHOE YMCII0 — HEPABEHCTBO IJIeY Ha CTAaHIUU 3a-
MUCBHIBAIOT B YACITUTENb. ECIIM X0/ TONBKO HAYaAJCA, 3TO K€ YHUCITIO MOBTOPSIOT €IIe
pa3 B 3HameHarene. [Ipu npogomxaromemMcss XoJe K HeMy NMPUOABISAIOT BETUUUHY
HAKOIUICHUS! HEPAaBEHCTBA IUIEY, MOJIYYEHHYIO Ha BCEX MPEABIAYIINX CTAHUIUAX —
HAKOIJIEHUE PAa3HOCTH IJIEY 110 CEKIIHH.

Ha mpaBoii cropone xypHaia Beraucisitor npesbimenns (14) = (1) — (4) no
yepHoit u (15) = (8) — (7) no kpacHoii cropoHam peek. Paznocts (14) — (15) nomkna
natb pacxoxnaeHue d, Hynei («pa3HOCTh MATOK») Ha 3aTHEH W TepeHel peikax.
YKJIOHEHHE TOTYYEHHON BEJTMYMHBI OT HAMAECHHOW MIPU UCCIIEIOBAHUM JOMYCKAETCA
10 3 mMm. Beruucasemsie nanee Bennuussl (16) = (8) — (1) u (17)=(7) — (4) B oTcue-
Tax MO KpPACHOW U YEPHOUW CTOPOHAM SIBIISIFOTCS PA3HOCTAMM HYJIEH KpAacHOU U 4ep-
HOM CTOpOH Kaxaou peiiku. KoHTposeM BBIUMCICHUH MPHU 3TOM OyAET paBEHCTBO
(18) = (14) — (15) = (17) — (16).

3arem BounciaOT (19) — cpennee u3 npessimieHuii h, mo uepnoit (14) u h,
KpacHoit (15) ctopoHaM peek ¢ yueToM pa3HOCTH HyJIEH KPAaCHBIX CTOPOH Maphl PeeK

h,+(h =d))
e R @
IIpu nHuBenupoBanuu |1l kiacca momKHBI COOMIOAATHCS CIEAYIOIIME KOH-

TPOJIbHBIE TOMYCKHU:

1. Pa3HOCTh MEXIy 3HAUYEHHUSIMU TMPEBBILICHUH, MOTYYEHHBIMU O YE€pPHBIM
(14) 1 KpacHBIM CTOPOHAM PEEK C YUETOM PA3HOCTH HyJIEH CTOPOH mapsl peek (15) +
d,, He momkHa OBITE OoJIee 3 MM.

2. Cpeanee U3 OTCYETOB MO NaTHHOMEPHBIM HUTSM HE JOJDKHO OTIUYATHCS OT
OTCUETOB TI0 CPEAHEN HUTH TOM e peKH OOJIbIIIe YeM Ha 3 MM, T.€.

(2)+@) () +(6)
2 2

- <+£3mm ™ —(4) <£3Mmm.

3AZIAHUE
BbINogHUTH BCE BBIYMCIIEHUS, BKIIIOUasi KOHTPOJbHbBIE, B )KypHaJie HUBEIUPO-
BaHus |11 kmacca. MicxomHple JaHHBIC CBOETO BapHaHTa BRIOUPAIOTCS W3 TPHIL 1.
Pa3HocCTh IIATOK, ITOJydYeHHas IPU UCCIIEN0OBAaHNH, paBHa d, =116 mm.



8
3AJJAHUE 2

YPaBHl/IBaHl/Ie OAMHOYHOI'O HUBECJIMPHOI'O X0aa Il kaacca

UYTOoOBI TOATOTOBHUTH MOJIEBBIC U3MEPEHUS JJII YPABHUTEIIBHBIX BBIYHCIICHUM,
Ha HUBEJMPHBIC XOJbI COCTABIISIFOT BEAOMOCTH MPEBBIIICHUI 1 BBICOT ITYHKTOB HUBE-
JUpoBaHUs. B 3TO# BeIOMOCTH yKa3bIBAIOTCS Ha3BaHWE XOJa, €r0 UCXOJHbIE MapKU
WIH pernepbl, HoMepa CEKIUN, TUI U HOMEp HUBEITUPHOTO 3HaKa, THII IIEHTPA, JJTHHBI
CEKIH, PacCTOSTHUE OT HAYaJbHOTO perepa Wik MapKH, YHCIIO IITATUBOB (CTAHITHIA)
B IIPSIMOM M OOPaTHOM HaNpaBIICHUSIX, H3MEPEHHOE TPEBHIIICHNE C BBEJICHHBIMH T10-
IpaBKaMU 3a JUTUHY CPEIHETO METpa peeK, Pa3HOCTH MPEBHIIICHUN 110 CEKIUIM TIpsi-
MOTO M 00paTHOTO XOJOB, JOIMYCTUMBIE PA3HOCTH MPEBBILIEHUHN, CPEHUE MPEBbIIIIE-
HUSL.

B 3Ty ke Be1OMOCTh 3aHOCSTCS BEITMCAHHBIC M3 KaTAJIOTa BBICOTHI HAYAJILHO-
T0 ¥ KOHEYHOTO PENEPOB, a TAK)Ke MOJCYMTHIBACTCS HEBs3Ka xona. Hepsizka mo xomy
onpenensaoTes no Gopmyne (2), a ee AomycTuMoe 3HadeHue no popmye (3).

f,=> h-(H -H,) 2)
f, =10mm+/L,xm (3)

oon

rjae h— cpenHee npeBbIICHHE TT0 ceKIuu; L — mmmHa xona; H, — OTMETKa Ha4aJIbHOTO
peniepa (Mapku); H, — 0TMETKa KOHEUHOTO pernepa (MapKu).

3AJJAHUE

VYpaBuATh oAMHOYHBIN HUBeIUpHBINA Xo7 |l Kiacca, mMpoMOKEHHBIH MEXIY
nByMsl periepamu HuBenupoBaHus |l knacca. IlpousBectu OLeHKY TOYHOCTH IOJIEBO-
ro Marepuaia Mo pa3HOCTSAM JBOMHBIX U3MEPEHUN U MOACUUTATh CPEIHUE KBaIpaTH-
YEeCKHE OUTMOKHN BBIYMCIEHHBIX OTMETOK BCEX MPOMEXYTOUYHBIX PETIEPOB.

[IpeBbIienue, ammHa cekuuu Mexay Rp 3 u Rp 4 BeiOuparorcs u3 3ananus 1
(Nosp= -h,;p). AnMHBI OCTaNBHBIX CEKLMH (B KMIOMETPaxX) U MpPEBBILICHUE (B METpax)
Ha KaXJO0W CEeKUMU MO IpsiMOMY (Haa 4epToil) u oOpaTHOMY (IO YEepTOM) Xolam,
npusezneHsl Ha puc 1. Otmerka Rp 3 H, =100,00M siBisieTcs oOwiei, otmeTky Rp 8

BBIOMPAIOT MO BaApUAHTY U3 TIPHIL. 2.

rRpe 28 3,

~

-3,962
Rp3 ——= -1.854 Rp 7 +2.095 _Rp38
+3,962 — -8,676
Puc. 1

YpaBHUBaHUE BBINIOJHACTCH B CJIeYIOUIECH MOCAEeA0BATEIbHOCTH.
3anonHstoT B Tabi. 2 rpadsl 1-4, 3aTeM BRIYUCIISIOT B rpade 6 pa3HOCTH Mpe-
BBIILICHUH 110 IPAMOMY U 00paTHOMY XoaaM 1o popmyne d =h, +h .

[Tonmy4yeHHbIe pa3HOCTH CPABHUBAIOT C UX MPEACIbHBIMU 3HAYEHUSAMU IO CEK-
UM, HaliIeHHBIMU TI0 popmyste (3).
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B rpade 5 BHIUHMCIAIOT cpeqHHe 3HAYEHUS MPEBBIIIEHUN U3 MPSAMOro U 00-
paTHOTO XOA0B (3HAK OepeTcs Mo mpsAMoMy Xo1ay). [loACUnTHIBAIOT UX CyMMY U BbI-
YUCIISIOT HEBA3KY 10 GopMmyiie (2), a mo ¢opmyie (3) HAXOAAT €€ MpeaenbHOe 3Ha-
YEHHUE.

[Tocne aroro B rpade 10 mo popmyme

Vi = _L L; (4)

[L]
BBIYHCIAIOT IIOIIPABKKW B M3MCPCHHLIC IIPCBBIMLICHUSA 10 K&)I(I[Oﬁ CCKIIMHU (L — AJIMHA
X0zaa, I—i — JJINHa CCKUHWU, IJId KOTOpOﬁ BBIYHCJIACTCA HOHpaBKa). BrrauciaeHHbIe 1mo-

IPaBKU KOHTPOJIMPYIOTCS paBeHCTBOM [v]=—f,. B rpade 11 BBIMUCIAIOT HCIIPaBIEH-

HbIE IIPEBLINIEHNS] ¢ KOHTpoJeM o (opmyne [h+v]=H_—H , a B rpade 12 BbIumc-

K

JISIFOT OTMETKH PETIEPOB.

JUJIsl OEHKW TOYHOCTHU IMOJIEBBIX U3MEpPEHUN B rpadax 8 u 9 BBIUUCIAIOT Be-
2

d
JTMYUHBL d° 1 [ TIPHEM BETHTHELI d 6epyrcs B MM, a L — B kM. [locne atoro BbI-

YUCJISIIOT CPEIHIOI0 KBAJIpaTUYECKYyI0 OIMOKY MpeBbIlieHUsT Ha 1 kM xona no dop-
MyJI€.

(5)
rAe N — 4rCIIO Pa3HOCTEM.
J1J1st KOHTp OIS MpUMEHSIETCsT popMyITa
1 ||d?
m, =% > [L] ) (6)
[TomydyeHHast cpemHsisl KBapaTHIecKast OIMOKa CPETHETO TIPEBBIICHUS Ha
1 KM TBOMHOTO X0/1a, XapaKTepHU3yeT TOYHOCTh HUBEIUPOBAHUS TI0 BCEMY X0y .
JIJIsl OTICHKM TOYHOCTH BBIYHMCIICHHBIX OTMETOK MPOMEKYTOUHBIX PETEPOB B
rpade 13 BBIUNCIAIOTCS UX Beca 1o GpopMyrie

) 1 s 1
" AT (7)
rae [L]}- anmHa Xoma 10 penepa ¢ HOMEPOM i OT HAauaIBLHOIO perepa, a [L]", - oT ko-
HEYHOTO periepa. 3areM B rpade 14 mo popmyie
m
M H — KM 8
| P, ®)

BBIYHCIAIOT CPCAHUEC KBAAPATHYCCKHC OIIMOKH OTMETOK PENCpoOB.
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3AJTAHUE 3
YpaBHHBaHUE CeTH C OAHOMH y3JI0BOI TOYKOH

[Tpu mpou3BOACTBE Ire0Ie3UUECKUX U3MEPEHUN, KPOME HEeoOX0O0UMbIX, 10C-
TATOYHBIX I OJHO3HAYHOTO IOJyYECHHsI HCKOMBIX BEJIMYMH, BBIITOJIHSOTCS U3MEpe-
HUS uzbvimounsvie. Ilpyn MX HaATMYMKM BO3HUKAET HEOJHO3HAUYHOCTD MOJyUEHUS OIpe-
JENSIEMBIX BEJIMYHH, YTO NIPUBOIAUT K HEBsI3KaM. /il yCTpaHEHHsI TaKMX HECOTJIACHM
BO3HMKAET 33Jla4a YPasHUBAHUs TEOJIE3NIECKUX U3MEPEHUH, IIPU PELICHUU KOTOPOU
HaxoJsATCA IONPAaBKU K HM3MEPEHHBIM BenuuMHaM. llo martepnanaM ypaBHUBaHHUS
TaKXKe OCYILECTBIIIETCS OLIEHKA TOYHOCTH.

3AZIAHHUE

YPpaBHATH HUBEIHUPHYIO CETh U OLIEHUTHh TOYHOCTh OTMETKH Y3JIOBOU TOYKH.

OTMETKH UCXOJHBIX MAPOK MPUBENEHBI HAa pUC. 2 U ABISIIOTCA o0mmmu. 13-
MEpEHHBIE BEIMYUHBI (CpEIHUE MPEBBIIIEHUS U JIMHBI XOJ0B) BHIOMpAIOTCA MO Ba-
PUAHTy U3 NPHUIL. 3.

A AL 533 M 58
164,795 334 158,564
, 1
M 37
" 52 164,607
165,116

Puc. 2

YpaBHUBaHUE BBINOJHAETCS B CJIeAYIOLIEH MOC/Ie10BaATEILHOCTH:

1. Oyenxa xauecmea nonegvix pabom (HUBEINPOBAHUS) TPOUZBOJUTCS MyTEM
CpPaBHCHHUS BBIYHCICHHBIX HEBS30K f, ¢ mx momyctumbiMu 3HaueHusMu (Tabi. 3).
Hessi3ku o xonam onpenensitores mo hopmydie (2), a ux JOMyCTUMBIE 3HAYEHUS — T10
dbopmyne (3).

2. VpasHnusanue npegviuieHULl U 8bIYUCTIEHUE OMMENMOK PeNnepos.

YpaBuuBanue HuBenupHoii cetu |l knacca nmpeacrasineno B Tad:. 4.
OTMmeTKa y370BOTO perepa MoJydaeTcsl Kak CpeTHEE BECOBOE 3HAUYEHUE U3 OT-
METOK, BBIYHMCIIEHHBIX MO XOJaM OT UCXOAHBIX Mapok. [Ipy 3TOM MCIONB3yrOTCS de-

ThIpE OTMETKHU penepa 1, moydeHHbIE IO Pa3HbIM Xo1aM ( Hll , H 1,1 H13 , H1 )
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Onenka kauecrBa HHUBCJIMPOBAHUA

Tabmumna 3

Ne Ne xo- CymmMma
- sxomt | Jh e ||
[Topsimokx 06Xx0- H i 10 H-H,, nomu- |
ro- IHUX B | IIOJIH- BSI3KA Hasg | MOIU-
Jla TIOJIMrOHAa M roHa
Ha IIOJIA- | TOHY, M fr, MM L xm fo, roHaM
TOH ’ MM | Vj, MM
1 2 3 4 5 6 7 8 9
| | Or M52 no M83 1,2 -0,301 | -0,321 | +20 38,7 62 -20
Il | Or M83 no M58 | 2,3 -6,263 | -6,231 | -32 49,6 70 +32
[l | Or M58 no M37 | 3,4 6,056 | 6,043 | +13 49,2 70 -13
Tornma ypaBHeHHOE 3HAUEHHE OTMETKH periepa 1 moixydum no popmyiie:
ch _ Hl1 P+ H12 P, + H13 Ps + H14 P, _ [pH] (9)
' P+ D, + Py + Py [p]
3HaYCHMS BECOB YETHIPEX XOI0B BEIYHCIIAIOTCS 0 (popmyIie
c
P = |_ ) (10)
rae | — mmnHa xoma, KM; ¢ = @ — MIPOU3BOJIBHOE YHCJIO, BRIOMPAEMOE ¢ pac-
YETOM, YTOOBI 3HAYCHUS BECOB BBIPAKAIIUCH YUCIIAMH, ONM3KAMH K 1.

[TonpaBku B U3MEPEHHBIE MPEBBIIICHHS BBIUUCISAIOTCS 10 (hopmyJie
v, = chp -H,.

BhIUKCIIEHHs ONIPABOK KOHTPOJIUPYIOT, HCIIOJL3Ys COOTHOLEHHE [pv]=0.

(11)

Tax:ke KOHTPOJIb MOXHO IPOW3BECTH CyMMHPOBAaHHEM IIOMPABOK 110 paHee
HaMEUEHHBIM TTOJIHUTroHaM. [10 KoMy MOJUTOHY JOJKHO BBITIOJHSTHCS PABCHCTBO:
Sv=—f.
3.0yenka mounocmu noiesvix usmeperuil (npesvluleHul).
JlaHHasl OIIEHKA COCTOUT B BBIYUCIICHUH CPEIHUX KBAJPATHUECKMX ONINOOK

(12)

IIPEBBILIEHNS, BEC KOTOPOTO IIPUHST 3 €AUHULLY L

_ [lpVv?]
'u_\/n—k ’

r1e N — 9UCI0 U3MEPEHHBIX BEJTUYMH (T.€. IPEBBIIICHUH M0 X01aM), a K — uuciio or-
peaensieMbIX BEIMYHH (T.€. KOJIMYECTBO ONpPEAEISIEMbIX PENEpOB),

(13)

7,
Y TIPEBBILIEHNUS 110 X01y B | KM m,, =——. 14
p y T (14)
4. Oyenxa moyHocmu ypasHeHHbIX 3HAUEHUL (OMMemMOK penepos).
Y3110B0ii penep oueHuBaercs no popmyne M,, = g : (15)
H

rae Py, =P+ P, +Ps+ P, - Bec penepa.



BenomocTth ypaBHuBaHusi HUBeJIUPHOii ceTu |11 kiacca ¢ ogHol y3/10Boi TOUKOM

Taomuma 4

. | Homepa JlnHbI [IpeBbl- | OTMeETKH Beca xo- [Tonpasku B
VY3noBoi Otmetrku | Howmepa 0B 2
UCXOIHBIX xoz0B l;, | menus h;, | y3moBoro IIPEBBIILIEHUS PV PV
pernep MapoK, M XOJ0B _
MapoK KM M penepa, m | B = A Vi, MM
1 2 3 4 5 6 7 8 9 10 11
52 165,116 1 22,5 -1,231 163,885 1,093 -4,7 -5,137 | 24,144
83 164,795 2 16,2 -0,930 163,865 1,518 15,3 23,225 | 355,349
1
58 158,564 3 33,4 5,333 163,897 0,736 -16,7 -12,291 | 205,263
3T | 164,607 4 158 | -0723 | 163884 | 1557 3,7 5,761 | 21,395
o=t Tl _ 946 H, =163,8803 [p]=4904 [pv]=0,036 [pvv]=606,071
PR 0 0 RV
n—k n-1
Y7, 14,2
— =T 2.9
\/_ MM
\/i L = +6,4Mu

OTBET H, +M

w, =163,880Mm 16,4 Mm




el NS
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I[MPUJIOXEHUE 1
Otcuersl UIs KypHaJa HuBejaupoBanus |11 kiaacca

No ot OTtcueTsl 10 JaJIbHO- OrtcueTsl 110 No ot OtcueTsl O JAIBHO- Otcuetsl 110
3\& ' MEPHEIM HHTAM _ cpeIEHeﬁ HHTH _ 3\@ ' MEPHBIM HUTAM _ cpe;[flep”l HUTH _
peek 3ajHedl |mepejeli| sammed |nepenmei peek 3ajHell |nepenmeit| saiHed fepenneit
perku perku perku perku perku periku perku | peiiku
Bapuant 1 Bapuant 2
1 1712 0535 1952 0771 1 1718 0832 1940 1050
1-2 2190 1005 6635 5570 1-2 2163 1271 6741 5734
2 2206 0265 2368 0435 2 1870 0583 2090 0800
2-1 2534 0610 7168 5118 2-1 2310 1021 6774 5600
3 0253 2180 0416 2348 3 2115 0560 2204 0645
1-2 0579 2511 5099 7148 1-2 2294 0731 7005 5329
4 0435 1930 0680 2186 4 1233 1900 1419 2090
2-1 0930 2440 5480 6870 2-1 1603 2282 6104 6892
Bapuanr 3 Bapuanr 4
1 1233 1900 1419 2090 1 1408 0216 1675 0480
1-2 1603 2282 6104 6892 1-2 1940 0745 6360 5280
2 0435 1930 0680 2186 2 1290 0608 1484 0801
2-1 0930 2440 5480 6870 2-1 1679 0999 6288 5490
3 1870 0583 2090 0800 3 0418 1158 0625 1365
1-2 2310 1021 6774 5600 1-2 0835 1570 5308 6165
4 2115 0560 2204 0645 4 0230 1359 0483 1617
2-1 2294 0731 7005 5329 2-1 0735 1871 5286 6304
Bapwuanr 5 Bapuant 6
1 1764 0615 1862 0705 1 2430 0515 2553 0634
1-2 1964 0795 6546 5504 1-2 2672 0750 7234 5432
2 2200 0490 2393 0685 2 0315 2614 0480 2776
2-1 2584 0880 7195 5370 2-1 0644 2938 5280 7460
3 0637 1795 0730 1889 3 0618 2502 0763 2649
1-2 0823 1983 5414 6690 1-2 0907 2796 5448 7450
4 0531 2240 0727 2435 4 2613 0315 2771 0476
2-1 0921 2628 5525 7116 2-1 2930 0635 7573 5162
Bapuanr 7 Bapuant 8
1 0982 2184 1144 2352 1 2267 1054 2436 1221
1-2 1306 2519 5828 7152 1-2 2607 1389 7120 6022
2 0673 1978 0842 2148 2 0354 2212 0627 2481
2-1 1007 2318 5641 6831 2-1 0900 2750 5426 7164
3 2267 1054 2436 1221 3 0054 2170 0332 2441
1-2 2607 1389 7120 6022 1-2 0609 2718 5016 7242
4 1846 0548 2015 0717 4 1118 1646 1233 1754
2-1 2184 0882 6815 5400 2-1 1345 1861 6033 6438
Bapuant 9 Bapuanr 10
1 1738 0141 1995 0400 1 1408 0216 1675 0480
1-2 2250 0659 6679 5200 1-2 1940 0745 6360 5280
2 1951 0495 2150 0693 2 2270 0220 2362 0308
2-1 2344 0892 6950 5376 2-1 2452 0395 7162 4991
3 2151 0720 2392 0958 3 1903 0505 1964 0565
1-2 2633 1197 7075 5758 1-2 2021 0626 6647 5365
4 0354 2212 0627 2481 4 2270 0184 2372 0290
2-1 0900 2750 5426 7164 2-1 2473 0396 7172 4973
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[Iponomxkenue npunoxenus |

No oT. OTtcyeTsl 110 AATBHO- OTC‘IC”EBI o No or. OTtcyeTsl 110 1ANBHO- OTC‘IC"EI)I o
No MEPHBIM HHTAM _ CpelHeH HUTH |\ MCDHEIM HHTAM | CpEIHEH HMTH _
3aJlHeM |mepenHel | 3agHed |mepenHeu 3aJlHEM |mepeiHell | 3agHell mepenHeu
peex perKu perKu perKu perKu peex perKu perKu pelKu | peuiKu
Bapuant 11 Bapuant 12
1 0204 2257 0310 2353 1 2448 0150 2610 0315
1-2 0415 2449 4993 7153 1-2 2771 0480 7293 5115
2 0524 1980 0588 2044 2 1915 0768 2018 0875
2-1 0653 2109 5389 6729 2-1 2126 0977 6818 5558
3 0221 2250 0307 2340 3 0760 1878 0862 1981
1-2 0392 2431 4991 7140 1-2 0964 2084 5546 6782
4 2280 0165 2386 0264 4 0192 2525 0357 2690
2-1 2490 0361 7186 4947 2-1 0519 2855 5158 7375
Bapuanr 13 Bapuanr 14
1 0078 2187 0178 2290 1 2186 0510 2500 0820
1-2 0278 2388 4861 7090 1-2 2814 1132 7186 5622
2 0670 0148 0763 0238 2 2409 0216 2630 0437
2-1 0855 0328 5563 4921 2-1 2851 0658 7430 5120
3 0130 0650 0219 0743 3 2468 0056 2716 0298
1-2 0310 0836 4903 5544 1-2 2964 0540 7400 5099
4 1118 1646 1233 1754 4 0762 0330 0925 0495
2-1 1345 1861 6033 6438 2-1 1087 0659 5725 5178
Bapuanr 15 Bapuanr 16
1 2325 0316 2485 0478 1 0050 2370 0292 2605
1-2 2650 0638 7168 5277 1-2 0534 2840 5092 7289
2 1925 0680 2117 0876 2 0060 2450 0308 2696
2-1 2308 1052 6918 5560 2-1 0556 2939 4992 7496
3 0666 1857 0850 2050 3 0365 2009 0660 2302
1-2 1033 2242 5533 6850 1-2 0953 2595 5460 6987
4 0050 2370 0292 2605 4 0618 2502 0763 2649
2-1 534 2840 5092 7289 2-1 0907 2796 5448 7450
Bapwanr 17 Bapuanr 18
1 1951 0495 2150 0693 1 0670 0148 0763 0238
1-2 2344 0892 6950 5376 1-2 0855 0328 5563 4921
2 2151 0720 2392 0958 2 0130 0650 0219 0743
2-1 2633 1197 7075 5758 2-1 0310 0836 4903 5544
3 0435 1930 0680 2186 3 0354 2212 0627 2481
1-2 0930 2440 5480 6870 1-2 0900 2750 5426 7164
4 1870 0583 2090 0800 4 0054 2170 0332 2441
2-1 2310 1021 6774 5600 2-1 0609 2718 5016 7242
Bapuanr 19 Bapuant 20
1 1925 0680 2117 0876 1 0524 1980 0588 2044
1-2 2308 1066 6918 5560 1-2 0653 2109 5389 6729
2 0666 1857 0850 2050 2 0221 2250 0307 2340
2-1 1033 2242 5533 6850 2-1 0392 2431 4991 7140
3 1118 1646 1233 1754 3 2115 0560 2204 0645
1-2 1345 1861 6033 6438 1-2 2294 0731 7005 5329
4 0637 1795 0730 1889 4 1233 1900 1419 2090
2-1 0823 1983 5414 6690 2-1 1603 2282 6104 6892
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[Iponomxkenue npunoxenus |

No oT. OTtcyeTsl 110 AATBHO- OTC‘IC”EBI o No or. OTtcyeTsl 110 TaNBHO- OTC‘IC"EI)I o
No MEPHBIM HHTAM _ CpedHed HUTH | o MCDHEIM HHTAM | CpEIHEH HMTH _
3aJlHeM |mepenHel | 3agHed |mepenHeu 3aJlHEM |mepeiHell | 3agHell mepenHeu
peex perKu perKu perKu perKu peex perKu perKu pelKu | peuiKu
BapuanT 21 Bapuant 22
1 0315 2614 0480 2776 1 0524 1980 0588 2044
1-2 0644 2938 5280 7460 1-2 0653 2109 5389 6729
2 0204 2257 0310 2353 2 0221 2250 0307 2340
2-1 0415 2449 4993 7153 2-1 0392 2431 4991 7140
3 1911 0768 2018 0875 3 2409 0216 2630 0437
1-2 2130 0977 6818 5558 1-2 2851 0658 7430 5120
4 0760 1878 0862 1981 4 1870 0583 2090 0800
2-1 964 2084 5546 6782 2-1 2310 1021 6774 5600
Bapuanr 23 Bapuant 24
1 0762 0330 0925 0495 1 2270 0184 2372 0290
1-2 1087 0659 5725 5178 1-2 2473 0396 7172 4973
2 0618 2502 0763 2649 2 0418 1158 0625 1365
2-1 0907 2796 5448 7450 2-1 0835 1570 5308 6165
3 2613 0315 2771 0476 3 0230 1359 0483 1617
1-2 2930 0635 7573 5162 1-2 0735 1871 5286 6304
4 0204 2257 0310 2353 4 0165 2280 0264 2386
2-1 0415 2449 4993 7153 2-1 0361 2490 4947 7186
Bapuanr 25 Bapuanr 26
1 1718 0832 1940 1050 1 0531 2240 0727 2435
1-2 2163 1271 6741 5734 1-2 0921 2628 5525 7116
2 1712 0535 1952 0771 2 0060 2450 0308 2696
2-1 2190 1005 6635 5570 2-1 0556 2939 4992 7496
3 2200 0490 2393 0685 3 0435 1930 0680 2186
1-2 2584 0880 7195 5370 1-2 0930 2440 5480 6870
4 0637 1795 0730 1889 4 0204 2257 0310 2353
2-1 0823 1983 5414 6690 2-1 0415 2449 4993 7153
Bapuanr 27 Bapuant 28
1 0192 2525 0357 2690 1 0315 2614 0480 2776
1-2 0519 2855 5158 7375 1-2 0644 2938 5280 7460
2 0666 1857 0850 2050 2 0618 2502 0763 2649
2-1 1033 2242 5533 6850 2-1 0907 2796 5448 7450
3 0050 2370 0292 2605 3 2206 0260 2368 0433
1-2 0534 2840 5092 7289 1-2 2534 0600 7168 5118
4 1870 0583 2090 0800 4 0253 2180 0416 2348
2-1 2310 1021 6774 5600 2-1 0579 2511 5099 7148
Bapuanr 29 Bapuant 30
1 0435 1930 0680 2186 1 2270 0184 2372 0290
1-2 0930 2440 5480 6870 1-2 2473 0396 7172 4973
2 1870 0583 2090 0800 2 2151 0720 2392 0958
2-1 2310 1021 6774 5600 2-1 2633 1197 7075 5758
3 0435 1930 0680 2186 3 0354 2212 0627 2481
1-2 0930 2440 5480 6870 1-2 0900 2750 5426 7164
4 2325 0316 2486 0478 4 0054 2170 0332 2441
2-1 2652 0638 7168 9277 2-1 0609 2718 5016 7242
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IMTPUJIOXEHUE 2
Ne Otmetka Rp 8, m Ne Otmertka Rp 8, m
BapuaHTa BapHaHTa
1 112,437 16 104,514
2 115,823 17 115,418
3 113,413 18 108,785
4 112,755 19 111,106
5 117,856 20 110,139
6 112,789 21 108,451
7 112,763 22 112,759
8 109,499 23 111,554
9 115,392 24 115,079
10 119,494 25 115,379
11 109,355 26 105,123
12 112,753 27 108,214
13 110,121 28 108,589
14 119,474 29 113,046
15 112,492 30 112,291
ITPUJIOKEHUE 3
B uucnurene npobu - cpennee npesbieHue (M), B 3HaMeHaTeNe - JIMHA Xo/1a (KM)
Nogap. Homep xona Nogap. Homep xona
1 2 3 4 1 2 3 4
1 3,025 -3,384 9,641 3,647 16 2,167 -2,472 8,661 2,632
25,7 21,3 25,6 24,3 32,5 17,8 28,6 2,4
2 -3,484 3,132 3,111 -2,975 17 5,976 -6,339 12,552 6,528
32,5 15,9 21,6 9,8 12,3 16,8 25,4 4,7
3 -1,02 0,664 5,592 -0,483 18 2,716 -3,001 9,196 3,17
36,9 12,3 39,7 10,5 10,5 12,3 31,2 6,3
4 0,386 -0,733 6,987 0,908 19 -1,587 1,239 4,966 -1,105
23,6 14,9 36,2 6,3 10,9 21,7 20,3 8,1
5 2,041 -2,39 8,635 2,558 20 -1,311 0,971 5,278 -0,792
14,5 32,9 12,5 45 10,4 23,5 30,6 6,4
6 -3,001 2,666 3,588 -2,488 21 -0,856 0,522 5,726 -0,346
16,3 36,8 10,4 7,2 13,4 21,3 14,6 51
7 -0,25 -0,102 6,357 0,278 22 3,617 -3,896 10,155 4,096
38,6 34,7 11,3 10,8 13,2 28,9 29 49
8 3,475 -3,824 10,068 3,986 23 2,013 -2,36 8,632 2,574
17,8 24.6 17,2 11,3 15,2 24,3 8,6 7,1
9 4,562 -4,899 11,166 5,085 24 -2,279 1,989 4,277 -1,78
16,9 26,7 11,2 10,9 14,7 215 9,4 6,8
10 -3,995 3,647 2,621 -3,382 25 4,566 -4,859 11,129 5,074
25,9 12,3 9,7 11,9 17,6 11,3 21,4 6,5
11 -2,026 1,729 4,531 -1,491 26 4111 -4,469 10,668 4,615
32,6 14,8 32,1 21,4 16,6 25,6 9,4 11,2
12 1,481 -1,768 7,987 1,967 27 0,489 -0,789 7,001 0,928
27,9 13,9 20,1 7,2 13,6 14,7 10,2 14,3
13 2,875 -3,173 9,379 3,362 28 -4,216 3,906 2,283 -3,792
28,3 14,2 29,4 12,3 15,8 31,4 6,3 10,8
14 -4,386 4,047 2,162 -3,853 29 -2,189 1,882 4,312 -1,691
21 14,6 26,4 2,8 14,5 33,4 7.5 17,9
15 -2,764 2,464 3,755 -2,273 30 3,415 -3,765 10,008 3,991
25,3 16,3 21,4 7,4 12,9 22,4 10,7 17,8
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