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1. IEJIM OCBOEHMSI YUEBHOM JUCIUATIIAHBI

Lens aucuurmumnael «Maremarudeckas o0pabOTKa TE0Ie3UYECKHX HU3MEpeHUil» —
W3Y4YEHHE METOJOB ONPEIEIICHNs 3HAYCHUN BEJIMYMH 10 pe3yJbTaTaM U3MEPEHHM M METOIO0B
BBISIBIICHHS U OLIEHOK OIIMOOK M3MEPEHUH.

OcHoBHBIE 3aJlauM — OLCHMBAaHUE [APAMETPOB PACIPENCIICHUS IO PNy U3MEPEHHH,
OLIEHKAa TOYHOCTU M3MEPEHMH M (YHKUIMH M3MEPEHHBIX BEIUYMH, MpPeapacdyeT HeoOXOIMMOil
TOYHOCTH U3MEPEHUM.

Hucuumumna «Marematuueckass o0paboTka TeOfe3MUeCKUX HW3MEPEHUil» SBISETCS
OJIHOW M3 OCHOBHBIX B IIOJrOTOBKE KaJaCTPOBBIX CIEIMAIUCTOB. MaremaTHueckas oopaboTka
U3MEPEHUM NO3BOJIAET MOJIy4aTh MAKCUMAIbHO TOYHBIE PE3YJIBTATHI U UCKIIIOYATh BO3MOXKHBIE
HOrPEIIHOCTU. DTO W OIpeleNseT Ledu MpenojaBaHus npeamera. B mpouecce oOydeHus y
CTYJEHTA JIOJIKHO OBITh YeTKO C(hOPMUPOBAHO TPEICTABICHNUE:

0 IIPUHIUIAX OLEHKH TOYHOCTH Pe3yJbTaTOB U3MEPEHHUH U UX (QYHKLUH;

0 croco0ax ypaBHUBaHHS ChEMOYHBIX CETEH;

00 OlLIeHKEe TOYHOCTHU MPOCTEHIINX ChEMOYHBIX CETEH.

2. MECTO YYEBHOM JUCHUILIAHBI B CTPYKTYPE OIIOII BO

Jannass y4yeOHas IMCUUIUIMHA BXOAUT B COCTaB BapHAaTUBHOW 4YacTH JUCUUIUIMH
y4eOHOTrO IJIaHa HAMPaBIEHUS MOATOTOBKH. [l yCBOCHUS JUCIUTIIMHBI HEOOXOIUMBI 3HAHMUSI,
MOJTy4YEHHBIE B Pe3yJIbTaTe OCBOCHHsI KypcoB «I'eone3us», «MaremaTuka.

3HaHUST U YMEHHs, YCBOCHHBIC CTYJACHTAMHU B IIPOILIECCE H3YUYCHHUS JTUCHUILIUHBI,
HEOOXOIUMBI B KaU€CTBE OCHOBBI JUISI OCBOEHHUSI MHBIX TEXHHYECKUX AUCHUIUIMH, HAPUMED,
Takux Kak — «['eone3ndeckre pabOThI MPU BEICHUH KaaacTpay.

3. KOMIIETEHIIMU OBYYAIOLIETIOCs1l, ®POPMUPYEMBIE B PE3YJIbTATE
OCBOEHUSA YYEBHOM JUCHUILJIUHBI / OXKUJAEMBIE PE3YJIbTATHI
OBPA3OBAHUA U KOMIIETEHLHIUN OBYYAIOIIEI'OCHA 110 3ABEPIHIEHUUN
OCBOEHUSA MPOT'PAMMBbI YYEBHOM JUCIATIIMHBI

HucuuruinHa «Maremarudyeckass o0paOoTKa reoie3MYecKiX M3MEpeHHi» CrocoOCTBYeET
(GOpPMHUPOBAHUIO CIENYIOMUX KOMIETeHIMH, mpexycMoTpeHHbix @PI'OC-3+ mo manHOMY
HanpasJIeHUIo noArotosku BO:

a) obuie-npodeccCuoHaTbHBIX

CIOCOOHOCTBIO OCYILECTBIIATh MOMCK, XpaHeHUe, 00paboTKy M aHaIu3 MH(OpMaruu U3
pa3IMyYHbIX HMCTOYHMKOB M 0a3 JaHHBIX, NPEACTaBIsITH ee B TpeOyemoM ¢dopmare c
UCIIOJIb30BaHNEM MH()OPMALIMOHHBIX, KOMIIBIOTEPHBIX U ceTeBbIX TexHosorui (OITK-1)

CIIOCOOHOCTBIO  HCIOJb30BaTh 3HAHHUS  COBPEMEHHBIX TEXHOJOTUH  IMPOEKTHBIX,
Ka/IaCTPOBBIX M APYTHX pabOT, CBA3aHHBIX C 3eMiieycTporicTBoM 1 kaaactpamu (OITK-3);

B pe3ynbraTe 0cBOEHUS AUCHUIIIMHBI 00 yUaOLIUICS TOJKEH:

3HamMb:

- METO/IbI MPOBE/ICHUS U3MEPEHUII;

- 3JIEMEHTHI TEOPUHU MTOTPEIIHOCTEN U3MEPEHUN;

- (hopMyJIBI OLIEHKH TOYHOCTH PE3YJIbTaTOB U3MEPEHUM U UX (PYHKLHUIA;

- aJropuTMBbl 00PabOTKU PE3yIbTaTOB MHOTOKPAaTHBIX M3MEPEHMH OJHOW U TOH XKe
BEJIMYMHBI,

- crocoOBl YIPOIIEHHOTO YPaBHUBAHUS MPOCTEHIINX T'€01€3MYECKIX TTOCTPOCHUH.

ymembp:

- OLICHUBATh TOYHOCTh PE3YJIbTATOB I'€0E3NUECKUX U3MEPEHMUI;



- BBIIIOJIHATH YIPOILEHHOE YPaBHUBAHUE CbEMOYHOU CETH;

- BBINIOJIHATh MaTEMaTHYECKYI0 00paOOTKy psa MHOTOKPATHBIX U3MEPEHHH OJTHON U
TOM K€ BEITUUYHNHLI.

é1a0emo:

- TEXHOJOTHSMH B OOJACTH T€OJe3Ud Ha YPOBHE CAMOCTOSITEILHOTO PEIICHUs
MPAKTUYECKUX BOIIPOCOB CHEIUATIBHOCTH;

- METOJaM{ U HaBbIKAMHU HCIIOJb30BAaHUSI COBPEMEHHBIX W3MEPUTEIBHBIX CPEACTB U
TEXHOJIOTHI;

- METOAUKOW YPaBHUBAHHMS I'€O/I€3UUECKUX CETEH;

- METOAMKOW OLIEHKU PE3YJbTaTOB TOUHOCTH I'€0J€3UNYECKUX U3MEPEHHUIA.

4. CTPYKTYPA U COJIEP)KAHUE YUEBHOM JUCHUILIMHBI (MOYJIS)

OO61ast TpyA0€MKOCTh IUCHUIUIMHBI COCTaBIIsIET 2 3a4eTHhHIE €IMHUIIbI, /2 Yaca!
Ui 3204HON (opMBI 00ydeHust S5 yer: 4 — JeKnuu, 6 — MpakTHYecKhe 3aHATHs, 58 —
caMOCTOsTeNIbHAas paboTa, 4 - 3a4er.

4.1 CTtpykTypa y4eOHOM TUCHHUILINHBI (MOLYJIs1)

OO0m1ast TpyA0€MKOCTh CemecTpbl
®dopma
JUCIHMIIIMHBI 1 BUABI 0GVICHIS Bcero vacos/3ET 3aouHag - 8
y4eOHOM paboThI v KoJ14ecTBO 4acoB B CEMECTD
OO01mast Tpy10eMKOCTh 3a09HAs 7212 7212
JUCITUTLIAHBI
AyIIUTOPHBIE 3aHATHUS 3a049Has 10 10
Jlexuun 3a04Has 4 4
[IpakTHdeckne 3aHsATHS 3a049Has 6 6
BHreaynuropHas paboTa 3a04Hast 58 58
Bua uToroBoro KOHTpOJIs - 3a04Has 4 4
3a4er




4.2 Conepxxanmne y4eOHOM TMCHUIJIMHBI (110 pa3aeaam)

Bunbt yae6HON AeSITETFHOCTH, BKITIOYAs
CaMOCTOSTENHHYIO Pab0Ty 00yUArOIINXCS ’

8 TPYIOEMKOCTB (B Yacax)
o § Texunn [lpak. | Jlabopar. | Bueayaur.
=~
No Paznen 3 § paboTet | paboTet pabora @opMBbI TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH
n/m y4eOHON JTUCITUTUIAHBI 3 = (mo HeensAM cemecTpa)
© |8 = 5 5 =
B = = = =
an) T =N =N =N
Q Q Q Q
< < < <
™ <o} <o} ™

1 Paznen 1 8 1 1 4 YerHblii onpoc. IIpoBepka BBITOJIHEHHS
Beenenue 3aJJaHUi Ha BHEAYIUTOPHYIO paboTy.

2 Paznen 2 VYerHblii onpoc. IIpoBepka BBITOIHEHHUS
Teopus nmorpemHocTei. 8 |23 1 2 4 3a/laHui Ha BHEAYJUTOPHYIO paboTy
2.1. OCHOBHBIE TTOHATHS U ONIPEACICHUS

3 2.2. OneHka TOYHOCTH (PYHKIIHAI VerHbliii ompoc. IIpoBepka BBITOIHEHHS

by 8 |45 4 Do honeD
pe3yJIbTaTOB U3MEPEHUN 3aJlaHUI Ha BHEAYJUTOPHYIO paboTy.

4 2.3. HakamiuBaHue Clly4ailHbIX Ycrusrii onpoc. ITIpoBepka BBITIOTHEHHS
MOTPEITHOCTEH MTPU OCHOBHBIX 8 |67 4 3a]laHUi Ha BHEAYIMTOPHYIO paboTy.
re0JIe3NYECKUX U3MEPEHUX

5 2.4. MaremaTtuueckast 00paboTka psaa VYerubiii onpoc. TIpoBepka BbITOTHEHHS
PaBHOTOYHBIX HE3aBUCHMBIX PE3YJIbTATOB 8 8 4 3a]laHuii Ha BHEAYIMTOPHYIO paboTy.
VM3MEPEHUM OJTHOW U TOM K€ BEJIIMYHUHBI

6 2.5. O11eHKa OTHOCUTEIBHON TOYHOCTH 8 9 5 Ycrusriii onpoc. ITIpoBepka BBITIOTHEHHS
PE3YJIBTaTOB U3MEPECHUN U X (HYHKITUH 3a]laHuii Ha BHEAYIMTOPHYIO paboTy.

7 2.6. MaremaTHueckas oopaboTKa psiga 10 Vernblii onpoc. [IpoBepka BBIMOITHEHHS
HEPaBHOTOYHBIX HE3aBUCUMBIX U3MEPEHUN 8 1 1’ 5 3aJIaHUi HA BHEAYJIUTOPHYIO paboTy.
OJHOM W TOM 7K€ BETUYUHBI

8 2.7. OueHKa TOYHOCTH pe3yIbTaTOB 8 | 12 5 YCTHLH?UI onpoc. [IpoBepka BBINOIHEHUS
MU3MEPEHU, CBSI3aHHBIX YCIOBUSIMU 3a/IaHU# Ha BHEAYIUTOPHYIO padoTy.




Buapr yaeOHO eaTeTbHOCTH, BKITFOTast
CaMOCTOSTEIbHYIO PadOTy 00yUaIOIIUXCS U
§ TPYAOEMKOCTH (B Yacax)
| 2 | o | I | sborm | Breour
Ne Pasnen 3 3 p p pabora DOpMBI TEKyIIEro KOHTPOIS yCIEeBAeMOCTH
/11 y4eOHOW AMCIIATIIIHEI 3 = (TIo HemesIM cemMecTpa)
Sl 3 5 5 5
o = = = =
e g 2 2 g
8 S S 8
9 Paznexn 3 VYeruelii onpoc. IIpoBepka BBITOIHEHUS
OCHOBBI METO/1a HAMMEHBIIINX KBAJPATOB. 8 13 1 5 4 3alaHui Ha BHEAYIMTOPHYIO paboTy
3.1. [IpuHIMO MUHEMYMa CyMMBI KBaJIpaTOB
MONPABOK
10 3.2. [TonsaTHE O MAPaMETPUUIECKOM CIIOCO0E 8 | 14 5 Vernbiit ompoc. [IpoBepka BBIMTOTHEHHS
YpaBHUBAHMS 3a/IaHUil Ha BHEAyIUTOPHYIO paboTy
11 3.3. [TonsiTHE O KOPPEIATHOM CIIOCO0E 8 | 15 5 Vernbiii ompoc. [IpoBepka BBIMTOTHEHHS
YpaBHUBAHMS 3a/IaHUil Ha BHEAYIUTOPHYIO paboTy
12 Paznen 4 VYernbiii onpoc. [IpoBepka BbITTOTHEHUS
VYnpoiieHHbIe CTTOCOOBI YpaBHUBAHUS 3aJIaHUi HA BHEAYJIUTOPHYIO paboTy
ChEMOYHBIX CETEH. 8 16 1 2 4
4.1. YpaBHUBaHHUE CUCTEMBI ChEMOYHBIX
XOJI0B C OJTHOM Y3JIOBOM TOYKOM
13 4.2. YpaBHUBAaHHE CUCTEMbI CHEMOYHBIX Verabiit onpoc. [IpoBepka BbITOTHEHHS
XOJIOB C HECKOJIBKMMHU Y3JIOBBIMU TOUKaMU 5 17, 5 3a/laHuil Ha BHEayIUTOPHYIO paboTy
CIocoO0M NocCIe0BaTENbHBIX 18
npuOJIMKEHUI

®dopma MPOMEKYTOUHON aTTECTALIUHN — 3aUET




4.3. Conep:xaHue pa3iei0B y4eOHOI JUCHUNIHHBI (MOTYJIA)

HaumenoBanue paznena
JUCIUITIINHBI

Coneprxanue pasnena

Pazoen 1
Beeoenue

3agaun AMCUUIUIMHBL «Maremarndeckas oOpaboTka
pe3yibTaToB  M3MepeHuil». KpaTkuii uCTOpUYECKHN
ouepk. [IpyHIMIManNBHBIA NOAXOA K  HM3Yy4YEHUIO
TEOPETHUYECKUX OCHOB JUCLUIUIVHBI

Pazoen 2

Teopus nozpewinocmeii.
2.1. Ocnoeénvie nonamus u
onpeoenenusn

W3mepenuss M UX BUABL IOHATUE W3MEPEHUS,
¢dakTopsl U ycioBus usMepeHuil. Knaccudukarnys
n3mepeHuil. IlorpemHocTs  pe3ysbTara  M3MEPEHHUM.
Knaccudukanms morpemntHocteid uamepenuid. CBoicTBa
CIIy4alHBbIX IIOTpelIHOCTeH. Pe3ynpTaT wu3MepeHus u
MOTPEIIHOCTh M3MEPEHUs KaK CllydyalHble BEJIUYMHBIL.
Hopmanbnblii  3aKOH  pacmpeneneHus — CIy4anHbIX
norpemHocTed.  IloHATHA ~ TOYHOCTH  PE3yJbTaTOB
n3mepeHuil. KoymyecTBEHHbIE KPUTEPUM TOYHOCTH
U3MEPEHUN: CpEeiHss KBaJpaTHYecKas IOrPELIHOCTb
(CKII), xak  KOJWYECTBEHHas Mepa  TOYHOCTHU
pe3yabTaToB M3MepeHul, popmyna ["aycca, npenenbHas
IIOIPEIIHOCTb, CPEJHSS U BEPOSITHASL NOTPEIIHOCTD

2.2. Oyenka mounocmu
dyukuyuil pezyromamos
uzmepenuil

OrneHka TOYHOCTH JIMHEHHOM (yHKLUU pe3yIbTaToB
n3Mmepenuit: popmyna s Berauciaeruss CKIT muHEHHBIX
(GyHKUIUH pe3ylbTaTOB U3MEPEHUI; YaCTHBIE CIIydau.

OueHka  TOYHOCTH HEJIMHENHBIX byHKIUI
pe3yabTaTOB M3MEpeHUuil: ¢opmyna uis BBIYUCICHUS
CKII nenuneiiHoil ¢yHKUIMU B oOIIEM BUIAE, MpPUMEpPHI
Bbruuciienust CKII HenuueiHbIX QyHKIMM mpocTeiiiiero
BHJIA.

2.3. Hakannueanue
C/IYUQUHBIX NOZPEUIHOCm el
npU OCHOBHbBIX
2e00e3u4ecKuUx UsIMepeHuIx

VriaomepHele  paboOThl:  3aKOH  HAKaIUIMBaHUS
CIIy4alHBIX ITOTPEUIHOCTEN B CyMMe YIJIOB
TEOJI0JINTHOTO XO/a, NP Nepeade JUPEKIIMOHHOIO yIiia
Ha “n” CTOPOHY TEOJOJUTHOTO Xoxda. JIuHeiHbIe
U3MEpPEHUs: HaKaIUIMBAHME CIIYyYalHBIX MOTPEIIHOCTEN
MpY U3MEPEHUH JUIHH JIUHUNA MECTHOCTHA MEPHOM JICHTOM,
KOA(QPHUIMEHT CIy4alHOTO BIMSHHUSA M €ro (QpU3NuecKuit
CMBICII. I'eomeTrpuueckoe HUBEJINPOBAHUE:
HAaKallJIMBaHUE  CIy4YallHBIX  IOTPEIIHOCTEM  IIpH
MPOJIO)KEHUN HUBEIMPHBIX XOJOB B PAaBHUHHOW H
BcxoaMiIeHHOM MecTHOcTAX, CKII HuBenupoBaHus Ha
CTaHIMH, (KUJIOMETpHUUYecKas) MOTPEeIIHOCTh Ha 1 KM.
XoJa.

[Ipunuun pacdera JOMYCKOB IpPH  KOHTpOJIE
KauecTBa re0/1€3MUYECKUX N3MEPEHU.

Hcnonp3oBanue ¢GopMyll, OTpaKaroIUX 3aKOHBI
HaKaIJuBaHU HOTPEIHOCTEN pu OCHOBHBIX
reoJIe3NYeCKUX M3MEpPEHUsX Ui peuleHHs 3aaad 1o
OLIGCHKE  TOYHOCTH  YIVIOMEPHBIX  XOJOB,  XOJOB
reOMETPUUYECKOTO HUBEJIMPOBAHMUSI.

2.4. Mamemamuueckasn
oopabomka paoa

JlBe 3amaum 0OpabOTKM psa: ypaBHMBAaHUE U
onieHka ToyHoctH. Ilpocrast apupmernyeckasi cpeauHa u

6




Ne HaumenoBanue paszaena Copnep:xxanue paszaena

/1 JUCHUTUTUHBI
PABHOMOYHBIX ee cpoiictBa. YcnoBus I'aycca-Mapkosa. CKII npocroit
He3asucuUMbIX pe3yibmamos | apupMeTndeckoil cpennubl. BeposTHelme nonpaBku u
u3mepeHuii 00HOU u moii ux CBOMCTBO. ®opmyna  beccens. [Topsinok
Jce GeIUYUHDBL MaTeMaTH4ecKoil  00paboTKM  psifa  paBHOTOYHBIX

U3MEpPEHHII OJIHOW U TOM Xe BenuuuHbl. [lpumep
00paboTKH psfa.

6 | 2.5. Ouenka [lonsitue Beca. Bec kak Mepa OTHOCHUTEIBHOU
OMHOCUMENbHOU TOYHOCTHU pe3yapTaToB u3Mepenuid. CKII enunune! Beca.
mMoYHOCMU Pe3ybmanog Bec ¢ynkunum pesynpraToB u3MepeHuil:  (opmyna
UMepeHuil u ux YyHKyui oOpartHOoro Beca (PyHKIMI JUHEHHOTO M HETWHEHHOTrO

Buaa. [IpuMepsl HCIONB30BaHMS IMONYYEHHBIX (HOpMYI
JUIs pacueTa OOpaTHBIX BECOB (DYHKUUN pPA3IUYHOTO
BUJA.

Bec cymmbl «ny» yriioB, Bec HEBSA3KU B N-YTOJIbHUKE.
Bec nMpekuMOHHOro yria «n»-il JIMHUU TEOJO0JIUTHOIO
X0[1a. Pacuer BECOB npu reOMETPUYECKOM
HUBEJMPOBAHUU: TIepefadya BBICOTHI MO XOIy B «n»
CTaHLMM, 0 X0y o01el anuHon L km

7 | 2.6. Mamemamuueckasn OO6mass apudmernyeckas CpequHa M €€ CBOWCTBA.
oopabomka paoa Cp.xB. morpemHocTh  eauHunbl  Beca u  CKII
HEPaAGHOMOUHBIX CPEIHEB3BEILIEHHOTO. [Hopsanox MaTeMaTHU4eCcCKOi
He3a6UCUMDBIX U3MEPEHUIL 00paboTKK psiia HEPaBHOTOYHBIX HM3MEPEHUN OTHOU U
00HOU U MOl Jice eiuuunbl | TOH e BennuuHblL. [Ipumep o6paboTku psiaa.

8 | 2.7. Oyenka mounocmu [loHsiTHE  yCIIOBHOTO  ypaBHEHUS,  HEBA3KHU
pe3yibmamoes usmepeHuil, ycioBHOro ypaBHeHUs. @opmyna Beraucienuss CKII mo
CEA3AHHBIX YCI0CUAMU HeBsizkaM. OlleHKa TOYHOCTH YTJIOBBIX H3MEPEHHM IO

HEBA3KaM B MOJMroHax M Xojax. OIlleHKa TOYHOCTH
F€OMETPUYECKOTO HHUBEIMPOBAaHUA IO HEBs3KaM B
nosMroHax U xogax. OlleHKa TOYHOCTH IO Pa3HOCTIM
JIBOWHBIX M3MEpEHUH (pa3sHOCTh JIBOWHOrO M3MepeHus d,
paccMaTpuBaeTCsl Kak HeBsi3ka (MCTUHHAS TMOTPEIIHOCTH)
ycJI0BHOTO ypaBHeHUs X-X=0).

9 | Pazoen 3 CyTh mnpuHIMIA MHUHUMYyMa CYMMBI KBaJpaToB
Ocnogvl memooa BEPOATHENIINX IOINPABOK [PV?]=min. Ha puMepe
HAUMEHbUIUX K8AOpamoe. MOKa3aTh, YTO B CJIy4a€ MHOTOKPAaTHBIX HW3MEpPEHMH
3.1. Ilpunyun munumyma OJIHOM M TOW K€ BEIMYMHBI ATOT MPUHLUI TPUBEAET K
CYMMbl K6aopamoe oOmieit apupMeTUIecKon cpeIrHe
noOnpagoxK

10 | 3.2. llonamue o CyThb mMmapamMeTpu4yeckoro MeTOJa YpaBHHUBAHHS:
napamempuueckom cnocode | IpUHATbIE 0003HAYEHUs, MapaMETPUUECKUE YpaBHEHUS
YPaAGHUBAHUA CBS3M,  IapaMeTpUYEeCKUe  ypaBHEHHS  IIOIMPaBOK.

IIpeoOpazoBanHbIe napameTpuiecKue ypaBHEHUS
MOTPaBOK. HopmanbHble  ypaBHEHHS,  METOIBI
coctaBieHuss U pemeHuss. OIIEHKM TOYHOCTH B
MapaMeTprUIeckoM crocobe

11 | 3.3. lHonamue o CyTh  KOppemaTHOro  cmocoba  ypaBHUBaHUS:
Koppenamuom cnocoobe CYLIHOCTh 3aJlayM, YCIIOBHBIE€ YpaBHEHHS, YCIOBHbBIE
YPAGHUBAHUA ypaBHEHUsI  TONMPABOK,  HOPMAJIbHbIE  YpPaBHEHUS

KOppeJaT, OlleHKa TOYHOCTH




Ne HaumenoBanue paszaena Copnep:xxanue paszaena

/1 JTACTTUTITAHBI

12 | Pazoen 4 [IpuHuunuaneHas CYILIHOCTh YIPOILEHHBIX
Ynpowennuvie cnocoowt MeTosioB. CyTh crmoco0a. AJNTOPUTM pELICHUS 3aTayuu:
YPABHUBAHUA CHEMOUHBIX npenBapuTelibHasg  00pabOTKa  XOJOB;  BBIYHCIICHHE
cemei. YPaBHEHHOTO 3HAYEHMs JAUPEKIIMOHHOTO yIjia Y3JIOBOM
4.1. Ypaenuseanue cucmemobt | TMHUM W  JUPEKIUOHHBIX YIJOB JIMHUA  XOJOB;
CHEMOUHBIX X0008 C 00HOI BBIYMCIICHUE YPABHEHHBIX 3HAYCHUN KOOPAUHAT y3JI0BOU
V3710808l MOYKOUL TOYKHM U KOOPJIMHAT ToYeK ceTH. OlleHKa TOYHOCTH

13 | 4.2. Ypasenueanue cucmemoi CymHocts cnocoba. Hcnonb3dyemble  (GopMydbl,

CBEMOUHBIX X00086 C
HeCKOIbKUMU Y3/108bIMU
moukamu cnocooom
noOC1e006ameIbHbIX
nPUOIUICEHUTL

npuBeeHHbIE Beca. [IopsagoKk ypaBHMBaHUs HA IIpUMEPE
CUCTEMbI HUBEJIMPHBIX XOJ0B C HECKOJIBKMMU Y3JIOBBIMU
TOYKaMu. [ [pyHIUIT OLIECHKN TOYHOCTH

5. OBPA3OBATEJIBHBIE TEXHOJIOI'MHU

B npenogaBanuyu AUCHUIUIMHBI HCTIONB3YIOTCS cieaytonie Gopmbl yueOHOU padoThI:

— JICKIIUHU —

TPAaAUIIUMOHHBIC

JICKIINH, COIIPOBOKAAOIINECCA [[GMOHCTpaHI/Ieﬁ

KOMIIBIOTEPHBIX NIPE3EHTAlUI U BUIEOMATEPUAIIOB;

— MpaKTUYECKUE 3aHiATHUs - OOCY)KIEHHuE JIEKIMOHHOIO MaTepuala, pelleHHe 3ajad,
KOHCYJIbTUPOBAaHUE IIPENOAABATEIEM II0 TEOPETUYECKMM M IIPAKTHUYECKUM acHeKTaM
JVICIATUTMHBL, BOTIPOCAM TTOATOTOBKH pedepaTos;

— BHeayJqUTOpHas paboTa OOydYaloLMXCs - YCBOGHHE JIEKLIMOHHOTO MaTepuana,
MU3y4EeHUE M YCBOCHHE MAaTE€pUalOB OCHOBHOM M JIONOJHUTEIBHON JIMTEPaTypbl IO
JUCLUIUINHE, TOArOTOBKA K IPAKTUYECKUM 3aHATHUSAM, BBINOJIHEHHME JOMAIIHUX 3a/JaHuM,
MIOATOTOBKA K TEKYIIEMY M IIPOMEKYTOUHOMY KOHTPOJIIO 3HAHUIA;

— TEKYLIUIl KOHTPOJIb YCIIEBAEMOCTH — MPOBEPOYHbIE, KOHTPOJIbHbIE PA0OTHI, YCTHBIE
OTIPOCHI, MPOBEPKA BBIIIOJIHEHUS 3aJJaHUI Ha BHEAyTUTOPHYIO padoTy;

— TIPOMEXYTOYHBIM KOHTPOJb YCIIEBAEMOCTH — YCTHBIM DK3aMEH.

3HAHUIA,

6. OHEHOYHBIE CPEACTBA IS TEKYIEI'O KOHTPOJISA
YCHEBAEMOCTH, IPOMEXXYTOYHOM ATTECTAIIMU IO UTOTAM
OCBOEHMUSA JIMCIUMIIJIMHBI U YYEBHO-METOANYECKOE OBECIIEYHEHHUE
BHEAYJIUTOPHOM PABOTHI OBYYAIOIIMUXCS

OL[CHO‘{HBIC CpeACTBa A TCKYHICIO KOHTPOJIA YCIICBACMOCTH BKIIIOYANOT B ce0st OTUéT
110 BBIITIOJTHCHHBIM pa60TaM, TECTBHI 110 TEMaM AW CIIMITIIMHBI.

OL[CHO‘{HBIC cpeacrea Ui HpOMC)KYTOQHOﬁ arrecraiquum 110 HTOoraMm OCBOCHHA
JUCHUIINIMHBI BKIIFOYAIOT BOIIPOCHI K OK3aMCHY.

Pa3HOO6p3.3HBIC OLCHOYHBIC CPCACTBA HAIIPABJICHBI Ha BBIABJICHUC KAY€CTBA YCBOCHHBIX

cTeneHn CHOPMHUPOBAHHOCTH KOMITETECHIIHUH,
rOCy/IapCTBEHHBIM 00pa30BaTEeNbHBIM CTAaHAAPTOM HAIPaBJICHUS

MPEeyCMOTPEHHBIX (eaepatbHbIM
«3eMIIeyCTpOICTBO U

KaJIacTPhl», y4eOHBIM IUIAHOM U pabodeil mporpaMMOn TUCITATIITUHBI.




/o

HaumenoBanue paznena
JACLUIIIITUHBI

CTpyKTypa U coJiepkaHue BHEAYAUTOPHOM pabOThI

Pazoen 1
Beeoenue

CocrasJjienue rjoccapusi.
KoHcnekTHpoBaHue BOIPOCOB:

3agaun AMCLUIUIMHBEL «Maremaruyeckas o0paboTka
pe3yibTaToB  M3MepeHuil». KpaTkuii uCTOpUYECKHN
ouepk. [IpyHIMIManNBHBIA NOAXOA K  HM3Yy4YEHUIO
TEOPETHUYECKUX OCHOB JUCIUIUIVHBI

Pazoen 2

Teopus nozpewinocmeii.
2.1. OcHoeénvle nonamus u
onpeoenenusn

Cocrasienue rioccapus.
KoncnekrupoBanue BONpoOCoOB:

WN3mepenuss M UX BUABL IOHATUE W3MEPEHUS,
¢dakTopsl u ycioBus usMepeHuil. Knaccudukarus
n3mepeHuil. IlorpemHocTs  pe3ysbrara  U3MEpPEHHUM.
Knaccudukanus norpemHocteii uzmepenuii. CoiicTBa
CIIy4alHbIX IIOTpelIHOCTe. Pe3ynpTaT wu3MepeHus u
MOTPEIIHOCTh H3MEPEHUs KaK CllydyalHble BEJIUYMHBI.
Hopmanbnblii  3aKOH  pacmpeneneHus — CIy4arHbIX
norpemHocTed.  IloHATHA  TOYHOCTH  PE3yJabTAaTOB
n3Mepenuil. KonuuecTBeHHbIE KPUTEPUHM TOYHOCTH
U3MEPEHUH: CpelIHsAs KBaJgpaTHdecKas IOTPEIIHOCTh
(CKII), xak KOJMYEeCTBEHHass  Mepa  TOYHOCTH
pe3yabpTaToB M3MepeHuit, popmyina ["aycca, npenenbHas
IIOTPEIIHOCTb, CPENIHSAS U BEPOSITHASL MOIPEUIHOCTh

2.2. Oyenka mounocmu
¢dyukuyuil pezynromamos
usmepenui

CocrasJieHue riioccapus.
KoHcnekTHpoBaHue BOIIPOCOB:

OrneHka TOYHOCTH JIMHEHHOM (YyHKLUU pe3yIbTaToB
m3mepenuit: popmyna s BerauciaeHuss CKII nuHeiHbIX
(GyHKIMN pe3ylibTaTOB U3MEPEHUIl; YaCTHBIE CIIydYau.

OueHka  TOYHOCTHM  HEJIMHEHWHBIX byHKIMi
pe3yabTaTOB HM3MEpeHuil: ¢opmyna [uis BBIYUCICHUS
CKII nenuueiiHoil ¢yHKIMU B OOIIEM BUZAE, MpPUMEpPHI
Bbruuciienust CKII HenuueiHbIX QyHKIMM mpocTeiiiero
BUJIA.

2.3. Hakannueanue
C/IYUQUHBIX NOZPEUIHOCm el
npU OCHOBHbBIX
2e00e3u4ecKuUxX UsMepeHuax

Cocrasienue rioccapus.
KoncnekTupoBanue BOnpocos:

VriaomepHele  paboOThl:  3aKOH  HAKaIUIMBaHUS
CIIy4alHBIX ITOTPELIHOCTEN B CyMMe YIJIOB
TEOJI0JINTHOTO X0/a, NP Nepeade JUPEKIIMOHHOIO yIia
Ha “n” CTOPOHY TEONOJHUTHOro xozxa. JIuHeilHble
U3MEpPEHUs: HaKaIUIMBAHME CIIYyYalHBIX IOTPEIIHOCTEN
IIPY U3MEPEHNH JUTUH JIMHUI MECTHOCTH MEPHOM JICHTOH,
KOA(QPHUIMEHT CIy4allHOTO BIMSHHUSA M €ro (pU3NUecKuit
CMBICIL. I'eomerpuueckoe HUBEJINPOBAHHE:
HAaKallJIMBaHUE  CIy4YallHBIX  IOTPEIIHOCTEM  IpH
MPOJIO)KEHUN HUBEIMPHBIX XOJOB B PAaBHUHHOM H
BCcxoaMIIeHHON MecTHOCcTAX, CKII HuBenupoBaHus Ha
CTaHIMH, (KUJIOMETpHUYecKas) MOrpeHrHocTh Ha 1 KM.
XoJa.

[lpunumn pacyera JOMYCKOB IPH  KOHTpOJIE
KauecTBa Ie01€3MYECKUX U3MEPEHU.

Vcnonb3oBanue (GopmMyi, OTpaXkarolUMX 3aKOHbI
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Ne HaumenoBanue paznena CTpyKkTypa u cofiepKaHre BHEAyUTOPHOU paboThI
/1 JUCHUTUTUHBI
HaKaIlJIMBaHUs HOTPEIIHOCTEN pu OCHOBHBIX
reoJIe3NYECKUX M3MEPEHUsAX Ul pEeUIeHMs 3a4ad 110
OLICHKE  TOYHOCTH  YIVIOMEPHBIX  XOJOB,  XOJOB
Tr€OMETPUUYECKOT0 HUBEIMPOBAHMUSI.
5 | 2.4. Mamemamuueckasn Cocrasienue rioccapus.
oopabomka paoa KoHcnekTupoBaHue BONPOCOB:
DPABHOMOUHBIX lBe 3amaum 0OpabOTKM psia: ypaBHHBAaHUE U
He3zagucumbix pe3yabmamog | oueHka TouHoctH. IIpocras apupmernueckas cpenuHa u
u3mMepeHuil 00HOU u moii ee cpoiictBa. YcnoBusi ['aycca-Mapkosa. CKII npoctoii
Jce eeIUYUHbL apupmeTHueckol cpeauHbl. BeposTHelie nonpaBku u
UX  CBOMCTBO. ®opmyna  beccens. ITopsnox
MaTeMaTH4ecKol  o0paOoTKM  psiia  PaBHOTOYHBIX
U3MEPEHUN OJHOM M TOW ke BenuuuHbl. I[Ipumep
00paboTKH psja.
6 | 2.5. Ouenka CocrasieHue rioccapus.
OMHOCUMENbHOIL KoncnekrupoBanue BONpocoB:
mMoYHOCMU Pe3ybmanos [TonssTue Beca. Bec kak Mepa OTHOCHUTEIbHOU
u3mepeHull u ux YyHKyuil TOYHOCTH pe3ynbTraroB usmepeHuid. CKII enununel Beca.
Bec (¢yHkuum pe3ynbraroB uU3MepeHMii:  (opmyiia
oOpatHoro Beca (PyHKUMI JTUHEHHOTO W HEIWHEHHOTO
Buaa. [lpuMepsl HCIIONB30BaHMS MOMYYCHHBIX (OPMYI
Ui pacdera OOpaTHBIX BECOB (PYHKUMH pa3iuMyHOIro
BU/JIA.
Bec cymmBI «n» yIiioB, BeC HEBSA3KHU B N-YTOJIbHUKE.
Bec nupeknMOHHOro yria «n»-il JIMHUU TEOJO0JIUTHOIO
XoJa. Pacuer BECOB pu reOMETPUYECKOM
HUBEJIMPOBAHUU: Iepefaya BBICOTBI MO XOIy B «n»
CTaHLUH, 0 X0y o0mel nuuHoi L km
7 | 2.6. Mamemamuueckas CocrasiieHue rioccapus.
oopadomka paoa KoHcnekTupoBaHue BONPOCOB:
HEepPagHOMOYHbBIX O6mas apudmernyeckas cpeuHa U €€ CBOWCTBA.
He3a6UCUMBIX U3MEPEHUIL Cp.xB. morpemHocts eauHunbl  Beca u  CKII
0O0HOIL U MO Jice eIUYUHBl | CPEIHEB3BEILLICHHOIO. ITopsok MaTeMaTUYECKOMN
00paboTKM psAZla HEPABHOTOYHBIX HM3MEPEHHH OJHOU U
TOM ke BennuuHbl. [Ipumep 06paboTku psja.
8 | 2.7. Oyenka mounocmu Cocrasienue rioccapus.
Pe3yibmamog usmepenuil, KoncnexkTupoBanue BOnpocos:
CEA3AHHBIX YCIIOBUAMU [lonsiTie  yCIOBHOrO  ypaBHEHHMS,  HEBA3KHU
ycinoBHOro ypaBHeHusa. ®opmyna Berancienus CKII o
HeBA3KaM. OLEHKa TOYHOCTH YIJIOBBIX H3MEPEHHMH IO
HEBA3KaM B MOJMroHax M Xojax. OIlleHKa TOYHOCTH
TFE€OMETPUUECKOTO HUBEIMPOBAaHUSA IO HEBSI3KaM B
noysMroHax U xogax. OleHKa TOYHOCTH IO Pa3HOCTSIM
JIBOMHBIX M3MEPEHUH (pasHOCTh JIBOWHOrO M3MepeHus d,
paccMaTpuBaeTcsl Kak HeBs3Ka (MCTUHHAS MOTPEIIHOCTD)
YCIOBHOTO ypaBHeHHUs X-X=0).
9 | Pazoen 3 CocrasJieHue rioccapus.
OcHogvl memooa KoHncnekTupoBanue BONpocoB:

HaAuMEeHblUX Keadpamoe.

CyThb mpuHIMIA MHUHUMYyMa CYMMBI KBaJpaToB
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Ne HaumenoBanue paznena CTpyKkTypa u cofiepKaHre BHEAyUTOPHOU paboThI
/11 JTACTTUTITAHBI

3.1. Ilpunyun munumyma BeposTHeHmmX rmompaBok [PV°]=min. Ha mnpumepe
CyMMmbl K6aopamoe MOKa3aTh, 4YTO B CIy4ae MHOTOKPATHBIX W3MEPECHHIA
nonpasox OJTHOM U TOW e BETUYMHBI 3TOT MPHUHIMII MPUBEIET K
o0mieit apupMeTHIeCKOl CpeTuHe
10 | 3.2. HHonamue o CocraBJieHue rioccapusi.
napamempuueckom cnocooe | KoncnekrupoBanue BONPOCOB:
YPAGHUBAHUA CyTh mapaMeTpu4eckoro MeTOJa YpaBHUBAHUS:

OpUHATBIE 0003HAYEHUS, MapaMeTPUYecKue YpaBHEHHS
CBSI3W,  TAapaMETPUUYECKUE  YpaBHEHHUS  IIOMPABOK.
[TpeoGpazoBaHHbIe napaMeTpU4ecKue ypaBHEHUS
IIOIIPaBOK. Hopmanbuble  ypaBHEHUs,  METOJBI
coctaBieHuss M pewmeHus. OLEHKM TOYHOCTH B
IapaMeTPUIECKOM Crocooe

11 | 3.3. Honamue o CocrasJjieHue rjoccapusi.
KoppenamHom cnocoobe KoncnekTupoBaHue BONPOCOB:
YPAasHUBaAHUA CyTp  KOppenaTHOro  cmocoba  ypaBHUBaHUSA:

CYLIHOCTh 3aJlauM, YCJIOBHBIE€ YpaBHEHHUS, YCIOBHbIE
YpaBHEHMs  IONPaBOK,  HOpPMaJbHbIE  YPAaBHEHUS
KOppeJar, OlleHKa TOYHOCTH

12 | Pa3zoen 4 CocrasJjieHue rjoccapusi.
Ynpowennuvie cnocoowt KoHcnekTupoBaHue BONPOCOB:
YPABHUBAHUA CHEMOUHBIX [TpuHtMnuambHAS CYIIHOCTh YIPOIIEHHBIX
cemelil. MetonoB. CyTh croco0a. ANTOPUTM peHICHUs 3a/Jauu:

4.1. Ypasnusanue cucmempt | ipeiBapuTeNbHas  00pabOTKa  XOAOB;  BBIYHMCICHHE
CHEMOUHBIX X0008 C 00HOI YPaBHEHHOTO 3HAYEHHSI JUPEKIMOHHOTO YIjia y3JO0BOM
V3710601l MOUKOIL JUHUM W JUPEKIMOHHBIX yIJIOB JIMHUH  XOJIOB;
BBIYHCJICHUE YPAaBHEHHBIX 3HAUYCHUH KOOPIUHAT Y3JIOBOM
TOUYKH U KOOPAMHAT ToueK ceTu. OlleHKa TOYHOCTH

13 | 4.2. Ypaenusanue cucmemot | CocraBjieHue rjioccapus.

CbHbEMOUHBIX X0006 C KoncnekrupoBanme BONpocoB:

HECKONbKUMU Y3/106bIMU CymHocts  cnocoba. HMcnombszyemble  (GopMydbl,
mouKamu cnocooom IIpUBEACHHbIE Beca. [lopsanok ypaBHMBaHMS Ha pUMEpPE
nocneooeamesnbHbix CUCTEMbI HUBEJIMPHBIX XOJI0B C HECKOJIBKUMH Y3JIOBBIMU
npubauscenul ToYKaMH. [[pMHIIMI OLIEHKU TOYHOCTH

Y4eOHO-MeToin4YecKoe obecreueHre BHEAYAUTOPHOW pabOThl 00YJaIOMXCsl BKIIOYAET
3aJaHds  JUTSI  KOHTPOJNBHBIX 3aJaHUil s CTYACHTOB 3a04HOH (opMbl  00ydYeHwus,
PEKOMEH/IOBaHHBII TepeyeHb HWH(OPMAIMOHHBIX HMCTOYHHUKOB, TPeOOBaHUS K BBINOJHEHHIO
pabor.

VkazaHHble ~ OIICHOYHBIE  CpelcTBA W ydyeOHO-MeToauyeckoe  olecrieyeHue
BHEAYJAUTOPHOW pabOTHI MPEACTABICHB B METOANYECKUX PEKOMEHIAIMSX Il 00yJaroIInuXCst
no HarpasneHuto 21.03.02 «3emneycTpoiicTBo u KagacTps», npoduito «I'opoackoit kagacTp»
U METOAMYECKHUX DPEKOMEHJAIMSIX T0 BHEAYyJUTOPHOM paboTe oOydawmmxcs 1o
HaIlpaBJICHUIO «3eMJICYCTPOICTBO U KagacTpbl», mpodmio «I opoackol KagacTp.
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7. VYYEBHO-METOJMYECKOE 1 HHOOPMALIOHHOE OBECIIEYEHUE
YYEBHOUW JUCHUTINHBI (MOYJIA)

7.1. OcHoBHas1 UTEpPaTYpa

1. 3onoroBa E.B. , CxoropeBa P.H. I'eone3uss ¢ ocHoBamu KajgacTpa: y4eOHHK. — M.:
AkazneMuyeckuit IIpoexr, Donp «Mup», 2012. — 416 C.
http://biblioclub.ru/index.php?page=book_view_red&book_id=143124

2. Koueroa D.®. UnxenepHas reonesus: ydeOHoe mocobue. — H. Hosropoa: HHI'ACY,
2012. — 154 c. http://biblioclub.ru/index.php?page=book_view_red&book id=427379

3. Kysueno O.®. OcHOBBI Teoae3uu W Tomorpaduss MECTHOCTH: y4deOHOoe mocobue. —
OpenOypr:  OpeHOyprckuii  rocymapcTBeHHbI — yHuBepcuter, 2014, — 289 c.
http://biblioclub.ru/index.php?page=book_view_red&book_id=260766

4. HlnakoB II.C. , FOnakoB FO.JI. Matemaruueckas oOpaOoTKa pe3yibTaTOB H3MEPECHMHIA:
yuebHoe mocobue. — KpacHospck: Cubupckuit ¢enepanpubiii yausepcurer, 2014. — 410 c.
http://biblioclub.ru/index.php?page=book_view_red&book_id=435837

5. IOnycoB A.I'. u np. ['eonmesus: yd4eOHUK st By30B. — M.: AKaJIeMHYECKHN IPOCKT,
Tpuxkcra, 2015. — 416 c.
http://biblioclub.ru/index.php?page=book_view_red&book_id=144231

7.2. JlonosiHUTEIbHAS JIUTEpPaTypa

1. bucupkuna T.A. Kypc nekuuii no reone3un. YuebHO — MeToIMYecKoe mocodue. —
Camapa; CMINY,- 2010, 79 c.

2. bucupkuna T.A. Pemenue reonesmueckux 3agad. Mertoauyeckue yka3aHHs. -
Camapa, CMUY, - 2007, 19 c.

3. TI'pumenue A.JO. Teopus M mNpakTUKa TEXHUYECKOTO M TEXHOJIOTHYECKOTO
skcriepuMenTa: YueOHoe nocobue. — CI16: CII6I'Y U'TMO, 2010. — 102 c.

4. WuxenepHas reonesus: Yue6. /Ilog pen. [III. Muxenesa.- 9-e u3n., ucnp.-M.:
Axanemus, 2008.-480 c.

5. Macnos A.B, I'opaees A.B. I'eonesus: Yue6.- M.: KonocC, 2008.- 598 c.

6. Macnos A.B., 'opnees A.B., Batpakos O.T". I'eonesus. M.: KomocC, 2006.

7. Hedemoa TI'.A., AmeynoB B.A. Teopus wmarematnueckoii 00pabOTKH
re0JIe3NYECKUX HM3MEpPEHUH B  KOHCIEKTHBHOM M3JIOKEHUU: Y4yeOHoe mocolue. —
Hosocubupck: CITA, 2009. — 140 c.

8. Opraos A.N. YuebHoe mocobue. Kypc nekmuii o pasneny «Teopust morpentHocTein,
M., «Bepona-Cepsucy, 2001 r.

9. OpnoB A.M. YyeOHOe mocoOwe. PykoBOJCTBO K pENICHHWIO 3aa4 IO pasfeiry
«Teopus norpemHocrei», M., «Bepona-Cepsucy, 2001 r.

10. Moxnaxg TI'.I'., T'pumae C.II. Teomesms: VYueb. mocobwe.- 2-¢ wm3m.- M.:
AxanemIIpoekr, 2008.- 592 c.

7.3. lIporpamMHoe obecnieueHue u UHTEepHET-pecypcChl
1. HWudbopMalnoHHO-CIPABOYHBIE CHUCTEMBl U JJEKTpOHHBIE Oubmuotexu: ObC

"VHuBepcurerckas 6ubauoTteka online", HayuHas d7eKTpoHHAst OnOInoTeKa «elibrary.ruy.
2. IIpaBoBbie 6a3bl ['apant u Koncynsrant Ilmoc.
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http://biblioclub.ru/index.php?page=book_view_red&book_id=143124
http://biblioclub.ru/index.php?page=book_view_red&book_id=427379
http://biblioclub.ru/index.php?page=book_view_red&book_id=260766
http://biblioclub.ru/index.php?page=book_view_red&book_id=435837
http://biblioclub.ru/index.php?page=book_view_red&book_id=144231

8. MATEPHAJILHO-TEXHUYECKOE OBECIIEYEHHUE YYEBHOM
TACHUTIIMHEBI (MOYJIS)

B kauecTBe MarepuaNbHO-TEXHUYECKOTO OOECIICUCHHS UCIMILIMHBI HMCIIOJIB3YIOTCS:
yueOHBIC ayJUTOPUHU, OCHAIIEHHBIE HEOOXOauMOW MeOenbl0 U y4eOHOH  JIOCKOM,
MYJIbTUMEIUHHBIA POEKTOP, HOYTOYK, SKpaH, ¢paumyapt, [1K.

MartepuanbHO-TEXHHUECKOE O0CCIICUeHUE CaMOCTOATEIbHOW paboThl O00yUYaIONUXCS
BKJIFOYaeT B ceOst OubamoTeky m OuOamoTreuHbie (OHABI, YMTAIBHBIA 3all, KOMIIBIOTEPHBIC
KJIACChl C JOCTYIIOM B CeTh WHTEpHET, K OJJICKTPOHHBIM OWOIMOTEUHBIM CHCTEMaM,
POTPAMMHBIM MIPOJAYKTaM U HH(POPMAIIMOHHBIM CIIPABOYHBIM CHCTEMAaM.

[Iporpamma cocrtaBieHa B cooTBeTcTBHM ¢ TpeboBanmsimu DPIOC3+ BO mo
HaIpaBJICHUIO «3eMIIEYCTPOMCTBO U KaAacTPhI»

ABTOpBI: A.B.Konnakos, cT. npenojiaBarenb

Penensent: A 0O.B. KpaBuenko, K.3.H., JOLICHT
/

¢ .";1; '@
dov
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MUHUCTEPCTBO OBPA30BAHMS U HAYKU POCCUNCKOM ®EJIEPALINU

YACTHOE OBPA30BATEJIbHOE YYPEXJIEHUE
BBLICIIET'O OBPA3OBAHU S
«MEKYHAPO/HbII HHCTUTYT PLIHKA»

Kadenpa sxoHOMHUKH U KaacTpa

COI'/TACOBAHO YTBEPX]IAIO
3aBemyromuii Kadeapoi SKOHOMHUKH | Havanpauk Y4eOHO-MeTOnYecKOro

Kajacrpa
/)

=l

K05y @etcrrlelD R 2016 r

B.M. Pam3aes

A

®OH/T OITEHOYHBIX CPEJICTB

YyueOHas qUCIUINIMHA

Maremarnueckas O6Da6OTKa IrcOAC3NYCCKUX I/I3MCDCHHI>'I
(HaMEHOBaHHE JUCIUIIIAHEI (MOJTYIIS)

Jl1s CTy1eHTOB 3a04HON (hopM 00yUeHuUs
Hanpasnenue 21.03.02 3emiieycTpoicTBO U KajacaTpsl
[Tpodwie «I'opoackoit kagacTp»

KBanuduxarms (cTeneHs) BEITYCKHUKA — OaKaiaBp

CocraBuTens: A.B.Konmakos, cT. npemnoaBaTeinb

r. Camapa — 2016 1.
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1. Ouenounble cpeacTBa 1 TEKYLIEro KOHTPOJISI yCIIeBaeMOCTH

3anaHus AJs1 KOHTPOJIbHBIX PadoT
Bapuant 1
Pemenue 3a1a4 no Teopum omMO0K U3MEPEHUIA.
3apaya 1. Ilo maHHBIM psiga CiIydyalWHBIX OIMMOOK M3MEPEHUN BBIYUCIWTH TOKA3aTeln
TOYHOCTU M3MEPEHUI U IPOBEPUTH BBIITOJHEHUE CBOMCTB ClIy4aiHbIX ook (N=20):
0.30;-1.24;0.59;-1.79;0.24,0.27;1.73;0.45;0.34;-0.09;1.09;-2.04,0.93;-0.07;-1.81;0.20; -
0.71;1.58;-0.33;-2.18
3amaya 2.1. Hanummre BbIpakeHHE [JI CPEAHUX KBaJIpPaTUUECKUX MMOrPEIIHOCTEH
CIEIYIOIUX (YHKITHI:
a) U=Ilgx, +1gXs; B) U=X;—Xy,
€CJIM apryMEHTHl 3TUX (QYHKIWA — HE3aBUCUMO H3MEPCHHBIC BEIUYHMHBI C 3a/IaHHBIMH
CPETHMMH KBaJIPaTUYCCKUMH OITMOKaMU My 1 .M; .
3agaya 2.2. C Kkakoil cpeaHeW KBaJApaTUUYECKOW MOTPEIIHOCTbIO  OIpPEAEICHO
FOPHM30HTAIBLHOE MPOoJIoKeHue uHun S =D*cosv, ecan yron Hakiaona v = 10° 00’ usmepen co
CpPEeIHEH KBaJp. MOrPeIHOCTbI0O My, = 17 | a nuHa muHun Ha MectHOCTH D=40.03 M n3mepena
cmp=20cm?
3agaya 2.3. OO0beM 3eMIISHOrO Tela IMJIMHAPUYECKOW (opMbI mMoiydeH 1o dopmyie

P,+P
\/1 = 172 h , TAC Pl :P2 = 5000 M2 - IJ1o1aan BEPXHETO U HUXKHETO OCHOBaHHﬁ, ah=

3.00 M. - ero Beicota. C kakoii TouHOCTBIO Hazto u3Meputh Py, Py , N, uro6er my =1 m°?

3agaua 2.4. Haiftu cpemHIOI KBaJpaTHUECKYIO MOTPEIIHOCTh B CyMME JIBYX IPHpAICHHHA
aocrucc, ecimu paccrossaus S1= 200.03m u S; = 190.21 M u3MepeHbl HE3aBUCUMO CO CPEITHUMH

KBaAPATHYCCKUMH TOTrpCIIHOCTAMUA msl :ZOCM u msz :15 CM, a KOBapHallMOHHaA

MaTpulla JUPEKIHOHHBIX YITIOB O :30000'00” 0o :350 00'00" wumeer Bun
1 2

40 04

K. =u? ,

«=Hlo4 49

3apayva 2.5.0npeaenutb CpeHIO KBaIpaTUYECKYIO MOTPEIIHOCTh yrila HaKJIOHA BUSHPHON
ocu TpyOsI Teogonuta, eciau orcuersl nmpu KII u KJI caemansl co cpemnelt KBapaTHYECKOM

u=3.0".

norpernrHocthio M= 3.0

3agaua 3.1. Yruel TpeyronpHHKa m3MepeHsl ¢ Becamu P; = 3.0 , P, = 2.0 , P3 =1.0.
Onpenenuth CpeHUE KBaJAPATHUYECKHE MOTPEIIHOCTH YIIJIOB, €CIU CPEIHss KBaJpaTHUecKas

MOrpeIIHOCTL CANUHUIIBI BECa },l, = 30” .

3agaua 3.2. Haiitu oGpartsbii Bec (B obmem Buae) ¢ynkmun U :5X1—X§, ecnu

Xl 51 X2 - HE3aBHCHMO M3MEPEHHbIE apryMeHThI ¢ Becamu P u Py .

3agaya 3.3. J[Ba yra u3MepeHBl: IEPBBII - BOCEMBIO INpUEMaMH, a BTOPOH -
niectHaanarbio. CpenHsas KBaJpaTHdecKas MOTPEIIHOCTh M3MEpPEHHUsl yria B OJHOM IpHUeMe

6.5". OnpenenuTh CpPeIHIO KBAJAPAaTHUECKYI0 TIOTPEIIHOCTh PAa3HOCTH OKOHYATEIBHBIX
3HAYEHUM YIJIOB.

3anaua 3.4. Haiitn Bec yrua, MOJYy4YEHHOIO KakK pe3yibTaT JABYKPATHOTO MU3MEPEHUs, €CIU
M3BECTHO, YTO CpEIHssl KBaJpaTU4ecKas MOTPEIIHOCTh OJHOTO H3MEpPEHUs 8", a cpenHsis
KBaJpaTUYECKasl MOTPEIIHOCTh €UHULIBI BECA paBHA 30",

3amaya 3.5. Yrubl HU3MEpeHbl TpPEeMs TEOJOJUTAMHU CO CPEOHUMH KBaJIpaTUYECKUMU
MOTPEIIHOCTSIMA OJHOKPATHOTO M3MEpPEHUs COOTBETCTBEHHO Mp = 2", m, = 4", m3 = 6".
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[TepBbIM TEOAONMUTOM Yroj ObUI M3MEpEH JBa pas3a, BTOPHIM — TPU pa3a, TPETbUM — YEThIpe
paza. HaiiTu cpenHIO KBaJpaTHMYECKyH IIOIPEHIHOCTh M BEC CYMMBI OKOHYATEJBbHBIX

3HAYCHUI YIIIOB, IPUHSB |l = [T).

Bapuanr 2
Pemenne 3a1a4 no reopuu ommd0OK M3MepeHUii.

3agaya 1. Ilo gaHHBIM psja ciaydaliHBIX OLIMOOK M3MEPEHUM BBIUMCIMTH I[OKa3aTeln
TOYHOCTH U3MEPEHUH U MPOBEPUTH BBIIIOJIHEHUE CBOMCTB ciTydaiHbIX ommook (N=20):

1.09;-2.04;0.93;-0.07;-1.81,0.20;-0.71;1.58;-0.33;-2.18;0.98;0.45;-0.47;-0.13;1.01,0.66; -
1.61;-0.88;0.15;-0.86

3anaya 2.1. Hanummre BeIpaXxeHue A7 cpeiHeil KBaApaTUYECKON MOTPEIHOCTH (PYHKIUU
U = XX,

120 080

X~1080 240

3agaua 2.2. C kakoil cpeaHeil KBaJpaTUYECKOW MOTPEHIHOCThIO OYyIeT OIpeneaeHo
yBenuuenue tpyosr V = fo6 / f

CCJIM U3BCCTHA KOBapHallMOHHAs MaTpulia eé ApryMCHTOB

ox » €cmi s = 250mm u foe =10Mm — doxycHbIe paccTosHUS

O0BEKTHBA U OKYJIsSIpa, COOTBETCTBEHHO, OIpPEJIEIEHHbIE HE3aBUCHMO CO CpeaHe
KBaJpaTUYECKOM norpemnocteio My = 0.1 mm?

3agaua 2.3. J[upeKUHOHHBIN yroJ NepBOM JIMHUU TEOJOIUTHOTO X0/1a TIONyYeH KaK cpe/iHee
apudMeThYecKoe 10 pe3yibTaTaM OIpeAeICHH uepe3 JBa NPUMBIYHBIX yria (puc.l)

! U4
Bl nu Bl .OHpeI[eJ'II/ITB CPCAHIOI0 KBAAPATUUCCKYIO HNOTPCIIHOCTE OKOHYATCIIBHOI'O 3HAUCHUA
JUPCKOMOHHOI'O yrjia nepBoﬁ JINHHUHN (Xl, €CJIM NPUMBIYHBIC YIJIbl U3MCPCHBI HE3AaBUCUMO CO

CPpCAHUMHU KBAJPATUICCKUMU MMOTPCITHOCTAMU mB = 3.0” , & ICXOJHBIC TUPCKIWMOHHBIC YTIJIbI

O, Y Olj; IMEIOT KOBApHALMOHHYIO MATPHILY

(40 08
“~\08 40)

3anaua 2.4. C Kakoil TOYHOCTBIO cieayeT usmeputh 6asucel b1 = 100.00 m u b, = 110.00

K '1' 1 Puc.1

M ( yron mexay mumu o =90°00'00") , uroGe1 onpenennts paccrosane S co cpeaHeit
KBaJJpaTUUECKOM MOTPEIHOCThIO 2 cM (puc.2)?

3agauya 2.5. C Kakoil TOYHOCTBIO OyHeT MOMy4eHo mpeBbimenme N=3S tgy, eciu
paccrosaue S = 50.00 m u yron y:30000' U3MEPEHBl CO CPEAHUMHU KBaJAPaTUYECKHUMHU
MOTpeITHOCTAMA Mg = 2.0 cM, I’T‘ly =17

3agauya 3.1. Yrom wusMmMepeH TPIXKIBI CO CpelHEHl KBaJpaTH4ecKoil MOrpeuIHOCThIO

o u
HU3MCPCHUU m= 3 . OHpe,Z[CJ'II/ITB CPCAHIOIO KBAAPATHYCCKYIO IOTPCHIHOCTL U BEC HanOoJee
HaJEKHOT0 3HAUYCHUS yriia, HpuHAB l,l, =M

3agaua 3.2. Beipasuts o6patHsiii Bec Gynkmun U = X1X9 X3 HE3aBHCHUMO M3MEPEHHBIX

apryMeHTOB, XapakTepusymoluecs secamu Py, Py, P3.
3amaua 3.3. Breicota curHania h omnpenmenena mno ¢opmyne h=S ctgZ, rze

Z=701830" - senurnoe paccroszme; S = 124.18 M — paccrosiHue 10 curaana. CpeaHue
KBAJIPaTHYECKUE TOTPEINHOCTU u3Mepenui M, =10" un ms = 0.05 M. Onpenenuts Bec

BENMYMHBI N, IpUHAB ommMOKy ennHuIbl Beca L= M.
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3agauya 3.4 .HuBenupHbI XOJ COCTOMT W3 YETHIPEX CEKLUM, MPEBBINIEHUS B KOTOPBIX
M3MEPEHBI CO CPEIHUMHU KBaAPATHYECKUMHU MOTPEIIHOCTAMU M; = 6.0 MM, M, = 4.0 mm, M3 =
6.0 mm, My = 2.0 MM. YCcTaHOBUTH BECa U3MEPEHHBIX IIPEBBIIICHUH.

3amaua 3.5. Bec cymmbl mectu yrioB paBeH 2. 3mepenust paBHOTOUHbIe. OTIPEACIUTh BEC
OJIHOTO yIJIa.

Bapuanr 3
Pemenne 3a1a4 no reopuu ommd0OK M3MepeHUii.
3agaya 1.Ilo naHHBIM psAa Ciay4alHBIX OIMMOOK W3MEPEHUH BBIYMCIMTH MOKa3aTeIH
TOYHOCTH U3MEPEHUH U MPOBEPHUTH BBIIOJIHEHUE CBOMCTB CilydaiHbIX ommook (N=20):
0.98;0.45;-0.47;-0.13;1.01,0.66;-1.61;-0.88;0.15;-0.86;-0.28;0.23;1.16;-0.13;-
0.88;1.05;0.03;0.12;-1.45;0.85
3anava 2.1. Hanmmmre BoIpakeHUe UL CpPEAHEH KBaIpaTUYECKON MOTPEIIHOCTH (YHKIUU

(40 O

U= X9 — X, . KoBapuannonnas MaTpuIia apryMeHTOB paBHa Ky = 0 90

1
3agaua 2.2. O6beM Tena Beraucnsercs o gopmyne V = 3 h(P, + P, +/P,P,). Bricora

tena h = 2.00 M ompeneneHa co cpepHel KBaapaTUYecKol MorpemHocteio My, =0.02 M.

P, =10.00m% u P, =50.00 M?- miomami BepxHero W HWKHEro OCHOBAHHIi,
onpenenaEHHbIe co CpPEIHUMU KBaJpaTUYECKUMU MOTPELIHOCTSIMU
m|:>1 =1 CM2, mp2 =05 CMZ. Hailiti cpenHiol0 KBaJgpaTHYEeCKyl0 MOTPEUIHOCTh 00beMa

Tena V.
3agaua 2.3. C xakoii cpeqHell KBaJpaTHUECKO MOTPEeUTHOCThI0 OyIeT OMpeesieHO MECTO
Hyina teoponnta, ecnu orcuerel KII m KJI xapakrepusyrorcs cpelHeW KBaIpaTH4EeCKOU

"
norpemHocrsio 0.5”?2
3agaua 24. C KaKo TOYHOCTBIO Oyzer OTIpeIeNIEHO paccTosiHue

Sz\/bf+b2—2blb2 COSeL,ecmu Gasucei by = 100.00 m u b, = 110.00 m

XapaKTEePU3YIOTCS CPeIHEN KBaIpaTUYECKOMN MOTPEUTHOCTRI0 Mp= 2.0 ¢M, a yroyi MexXay HUMHU

(¢ o o
oo =60"00"00" - cpenneii kBagparuueckoii morpemsocrero M, =1.0'?
3agaua 2.5. BEUMCIHTE CPEHIOK KBaJPATHUYECKYIO MOTPENIHOCTh AMPEKIMOHHOTO YIia
OITON CTOPOHBI TCOAOJIMTHOI'O X044, €CJIN CPCAHAA KBaAPATUICCKasA MMOrpC€uIHOCTh HAYaJIbHOI'O
"7 . .
aupeKuuonHoro yraa MY =7", a yrisl xoxa XapakTepusyloTcs CpeiHell KBaJpaTHIecKoii

4 4
norpeuHocTeio M, =17

3agaya 3.1. JluHMa wu3MepeHa paBHOTOYHO IATH pa3. Haltm Bec cpenHero
apru(METHUECKOT0 ITUX U3MEPEHH, €CIT BEC OJHOKPATHOIOI'0 U3MEPEHHS IPUHSAT PaBHBIM 1.
3agaua 3.2. Hanucars BelpaskeHue A1t 00paTHOTro Beca GyHKIIUU HE3aBUCUMO U3MEPEHHBIX

apryMeHTOB U= 5X1 + 4X2X3, eciu YCTaHOBJIEHbI BeEca apryMeHTOB:
P =20 P,=30, P,=10.

3amauya 3.3. Yron usmepeH Tpu pasza. Kakoil BeC MMeeT OKOHYATENbHBIN PE3ybTaT, €CIU
BEC OJITHOTO HAIPaBJICHUSI IPUHATH PABHBIM €IMHULIE?

3apauya 3.4. B TpeyrosbHUKE OAWH YroJl U3MEPEH TpeMs MPUEMaMHU, BTOPOU — IIECTHIO.

Haiitu Bec BBIYHCICHHOI'O TPETHETrO Yyrija, CCJIM BCC HNPUEMbI PAaBHOTOYHBLIC, a4 BCC YyIJia,
MMOJIYYCHHOI'O U3 OJHOI'O IMprueEMa, NPpUHAT paBHBIM CIUHHAIIC.

3agauya 3.5. Cpeansis KBajpaTHUecKasi NOTPEMIHOCTh M3MEPEHUS yria m'é =15". Haiitu
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BeC cymMmbl 20 yrjaoB, U3MEPEHHBIX B TEX XK€ YCIOBHSAX, €CIU CPENHAS KBaJIpaTHyecKas
" 14
MOTPEIIHOCTD CWHHUIIBI Beca |L =30".
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Bapuant 4

Pemenue 3a1a4 1o Teopuu ommMO0OK M3MepeHM .
3apaya 1. Ilo maHHBIM psiga CiIydyalWHBIX OIMMOOK M3MEPEHUN BBIYUCIUTH TOKA3aTeNlu
TOYHOCTU M3MEPEHUI U IPOBEPUTH BBIITOJHEHUE CBOMCTB ClIy4ailHbIX omuoOok (N=20):
-0.28;0.23;1.16;-0.13;-0.88;1.05;0.03;0.12;-1.45;0.85;-0.76;-1.27;-1.44;-0.43;-0.99;-0.68;-
0.40;0.10;-2.46;0.58
3anaua 2.1. Harumume BeIpakeHue sl CpelHEeH KBaJAPAaTHUUECKON MOTPEIIHOCTH (YHKITUN

40 O
0 90/

3amaya 2.2. Omnpenenutb CpeHEE KBaapaTUYECKOE 3HAYEHUE YIVIOBOM HEBS3KU

U = 5X1 — 2X2 , €CJIM KOBapuallMOHHAas MaTpuia eé ApryMCHTOB KX =

MHOI'OYroJIbHHUKa, €CJIW CPCAHAA KBaAPATUYCCKAA IMOrpCIIHOCTL YIJIOB mé :15” , 4 4ucCJIo

yrios N =10.
3anaua 2.3. KakoBa cpeansisi KBaApaTuyeckasi MOrPEeIIHOCT JUTMHBI JTUHUU, BBIYUCICHHON

no mupupamennsm  koopauHar  AX =20000 M, AY =10000 M, xoBapuanmonnas
MaTpHIla KOTOPHIX paBHa

(20 08y
x=lo5 40"

3amaua 2.4. Yroi Y B TPCYrojbHHKE BBIYHCIICH 110 yriam O H B, KXl U3 KOTOPBIX
MOJIyYeH JBAXKIbl CO CpeAHEM KBaJpaTUYECKOW IMOTPEIIHOCTHI0 OJHOKPATHOTO H3MEPEHHS
M” =2.0". OnpenenuTs cpemHIO0 KBaIPATHUECKYIO TOrPEIIHOCTh YIIa Y-

3agaya 2.5. C kakoli TOYHOCTbIO OyIeT BBIUMCICHA IUJIOWAAb TPEYrojJbHUKA

S:%absiny, ecrm ero croporsl m yron pasesl: @ = 200.00 M, b = 300.00 M,

Y= 60°0000"?. Cpennme KBajgpaTHueckme MOTPEIIHOCTH HE3aBHCHMO H3MEPEHHbIX
aprymeHroB pasHbl: M, = 2.0cm, my =3.0cm, m”y =5.0".

3apaua 3.1. M3MepeHue, xapakTepusyrolleecs CpelIHEeW KBaJpaTUYECKON MOTPEIHOCTHIO
my = 3.0, umeer Bec Pl =20. Ornpenenuth BeC U3MEPEHUS CO CPEIHEH KBaJApaTUUeCKOU

norpeusoctsio M, =4.0.
3apaua 3.2. 3anucats Bbipaxkenne st obpatHoro Beca Qymkimn U = 25X; +4X,X5

HE3aBUCUMO U3MCPCHHBIX ApTYMCHTOB, B€Ca KOTOPBIX PAaBHBI: Pl = 20, P2 = 10, P3 = 30 .

3agaua 3.3. Yron (O mosiyuyeH Kak CpelHee U3 pe3ylbTaroB M3MepeHuil 16 mpuemamu,
XapaKTEpU3YIOIMMHUCS ~ CpeJHEeH  KBaJApaTHMYECKOW  IOTPEIIHOCTBI0  OJHOIO  IpHeMa

m;, =2.0". Vron 3 wusmepen 9 npuemamu. CpenHsisi KBaapaTHdecKas MOTPEUIHOCTH
M3MEPEHUN OJHUM HPHEMOM m’é =3.0". Onpenenuts Bec cymmbl HauGoIee HaIEKHBIX

3HA4YEeHUH YTJIOB O H NPUHSAB 33 OMIUOKY EIMHHUIIBI BECa || = m’&.

3anaua 3.4. Onpenenuth Bec 00beMa MPSIMOYTOJBHOTO TapaJUieenumnesaa, eciu ero pedpa
a=10.00m,b=4.0m, ¢ =5.0 M usmepens ¢ Becamu P, = 8, P, = 10, P, = 12.
3amava 3.5. Bbuuciuth Bec yriay, paBHOro MONYCyMME yIJioB OL H B, BECa KOTOPBIX

P, =3, Py =4.

Bapuanrt S
Pemenune 3aga4 no reopuu oliMO0K M3MepeHHii.
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3agaua 1.[lo naHHBIM psAga CIYYalHBIX OMIMOOK HM3MEPEHUN BBIYHCIUTH IOKA3aTeNn
TOYHOCTH M3MEPECHUI M TPOBEPUTH BBITOJHCHHE CBONCTB CAyYalHbIX ook (N=20):
-0.76;-1.27;-1.44;-0.43;-0.99;-0.68;-0.40;0.10;-2.46;0.58;-0.80;-0.52;0.28;0.48;1.28;0.19;-1.83;-
0.44;0.36;-0.62

3anaua 2.1. Hanumume BeIpakeHue IS CpeIHEeH KBaJAPaTUUECKON MOTPEIIHOCTH (YHKITUN

U=X;—X,+X;, ecmu koBapuauuoHHas Marpuua & apryMEHTOB  pPaBHa:

3.00 036 O
Ky=| 0.36 2.00 O
0 0 4.00

3agaua 2.2. OnpenenuTs CPEeIHIO KBaJAPAaTUYECKYI0 MOTPEIIHOCTh YKIIOHA BOJIBI B PEKE,
soraucsiemoro no dopmynre  P=(Hg —HA)/S, ecru Hg =1.00M,H, =2.00M -
OTMETKH ype3a BOABI OKOJIO KOJIbEB, OINPEICIEHBl CO CPEIHUMH KBaJApPAaTUYECCKUMHU
MOTPELIHOCTAMU mHA =5.0cm, mHB =4.0cm, a paccrosuue MEXIYy  HUMU

S=10000m xapaxrepusyercs Mg =0.1m

3agaua 2.3. C kxakoli TOYHOCTBIO omnpeneneHa jumHa duaun AB u3 pemenus o6partnoii
reoJIe3NYECKON  3amayv, €CJIM  [PUpAIICHUS  KOOPJAWHAT KOHIIOB JIMHUW  PaBHBI
AX=20000M, AY =20000M. Onu xapakrepusyroTcs KOBAPHALMOHHON MaTpHIlCH

(20 05
{05 20

3anaua 2.4. Beranciuth cpeHee KBapaTHIECKOE 3HAUCHHUE HEeBSI3KHM MPUpAICHUH a0cIuce
3aMKHYTOTO TIOJIMTOHA W3 YeThIpeX MyHKTOB. KoBapualnmoHHas wmaTpuila NpUparICHUI

2.0 0.5 0.4 0.3

_ 0.5 2.2 0.5 0.4 (o).
0.4 0.5 3.0 0.3
0.3 0.4 0.3 4.0

3anaua 2.5. [Tnomans purypsl coctout U3 Tpex yacteil. C kakoil TOUHOCTBIO JOJKHA OBbITH
U3MepeHa Kaxk[as W3 JTUX 4YacTe, 4YToObl Iulouiaab Bcell (Urypsl uMena CpeaHIO

KBaJIPaTUYECKYIO OMKOKY M = 35 cM™?

(eM’)

Kx

3agmaua 3.1. Bec wusmepennoro yrma mnpusar pasaeiM 9.0, Haiith  cpemHioro
KBaJIPaTHIECKYIO IIOrPELIHOCTb STOTO YIUIa, eciy ommbKa exunuupl Beca [l = 3.0"

3anaua 3.2. Buipasuts obparmsii Bec ¢ymxmun U=X; /X, +2X3 nesasucumo
M3MEPEHHBIX apTyMEHTOB, Beca KoTophix paBuel: P1 = 2; P, = 4; P3 = 3.

3apaua 3.3. Vsl TpeyroibHUKa U3MEPSUIUCH TPEMsI PA3IMYHBIMUA TeofoauTaMu. [lepBbiit

yron 0bu1 u3MepeH 9 pa3. Bropoit — 16 pa3, tpetuit — 25 pa3. Cpeanue KBaJIpaTudeckue
MOTPEITHOCTH ~ WM3MEPEHWH I KaXJAOTO W3 TEOAOJHWTOB PpaBHBl, COOTBETCTBEHHO,

" ” " o o
30 y 40 ,50 . Haiitu Beca CpCAHUX 3HAYCHUU KaXXIO0ro yria, €CiInu omunoka CINHUIBLI BECa
],L = 10”

3agauya 3.4. Haiitu Bec noixycymMmsl yIiioB O U B , €CJIM BEC Ka)XKJA0I'0 M3 OTUX YIJIOB PaBCH

3apaua 3.5. Bec usmepenuii yria npunst 3a 1.0 . Ckonbko pa3 HYKHO M3MEpUTH yroil,
YTOOBI OJTyYHTh BEC OKOHYATEILHOrO 3Hauenus papubm 4.0?
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HTorosnIii Tect

TEOPHUS OLLIUBOK
Obo3nauenus.

«NY — YUCJIO BBHIMOJIHEHHBIX U3MEPEHUN;

X— ucmunnoe (peanvnoe) 3HaUCHNE U3MEPSEMON BEJTUUYHHBL

X — cnydaitHas BenuuuHa (CB), sBasiomiascs BEPOSTHOCTHOM MOJEIBIO
TEXHOJIOTUU U3MEPEHUI;

E(X) — maremaTrueckoe oxumanue CB «X», Moaenupymoliee cpeHee 3HAUYCHHUE
UCIIOJIb3YEeMOM TeXHOJIOTHH;

Xi €X — pe3ynbTar i-ro u3MepeHwsi, OH ke eMeHT criektpa CB «X»;

O=x-X — ucmunHan omuodKa N3MEPEeHuH;
A=X—-E(X) - cayuainasa ommbka u3MEepeHHUI;
0=E(X)—X —nocmoannas cucmemamuueckas omuOKa N3MEPECHHUIA;

1. OmmOku nu3MepeHuil CBsi3aHbl MEXKAY CO00M COOTHOIICHUEM:
aA)@=A-0; 6)@=A*5, B)O=A+5; )O=A/3.

2. ucnepcuu ommO0OK U3MEPEHUH CBSI3aHbI MEXTy COOOM COOTHOIICHUEM:

2 _ 2,2 2 _ 2 2 2 _ 2% 2 2 2,2
a) Gg =G4 + G5, 0) Gg =0y —O5; B) Cg =0y “OC5; I) Gg=04/0%.

3. KakuM CBOHCTBOM He 00JalalOT CilydailHble HOPMAaJIbHO paCIpeieiCHHBIC OITNOKH
u3MepeHuit «A»?

a) E(A) =0;6) P(A>0) =P(A <0); 8) f(A) = const;
r P(Al<o,)>P(o, <‘| A|<20 \)-

4. Cpennee apumeTrueckoe — 3TO COCTOSITEeNIbHAs, HeCMelEHHas1, M/[-oreHka:

a) TUCIIePCUN;

0) cTanmapTa,

B) CPEIHETO OTKJIOHEHHS,;

) MAaTEeMaTHYECKOTO OKUIaHUS.

[pX]

5. Cpennee B3BemeHHOE (BecoBoe) Xg =-——=- — 3TO COCTOSTENbHAs, HecMemEHHas1, M/1-

OUeHKa.
a) craHjgapTa; 0) TUCIIEPCUH; B) MAaTEMaTUYECKOTO OXKUIAAHUS; T') CPEAHETO OTKIOHECHHUS.

Z(X—Xi)2

i
n-1

a) qucnepcuu; 0) cTaHAapTa; B) CPEIHEr0 OTKIOHEHUS; T) MAaTEMAaTUYECKOTO OXKHIaHNS.
7. CKO m; pyHKIIMU HE3aBUCUMBIX apryMeHTOB Z = (X1, X2, ... Xn) 6cecoa —

a) MeHblie camoit manenbkoit CKO aprymenToB mj;

0) paBHa camoii Oonboit CKO aprymeHToB m;;

B) 6onbie camoit 6ombiioit CKO aprymenTos mj;

r) MeHblre camoi 6osbmoil CKO aprymeHToB M;.

6. Cpennsist kBanpaTudeckas ommbka (CKO) M = — 9TO OYeHKA.
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8. CKO i-ro uamepenus GyHKIMHA HE3aBUCUMBIX apryMeHToB Z = f(Xq, X, ... X,) 6ceza —
a) menbiie CKO ¢yHKIIMHI My;
0) paBua CKO ¢ynkuum my;
B) 6osbme CKO dhyHkmmm my;
I') TPYAHO CKa3aTh.

9. KoppenupoBaHHOCTh u3MepeHUil 6ausem nHa CKO mM; GyHKIUU HE3aBUCUMBIX
aprymenToB Z = f(Xq, Xa, ... Xp):
a) B CTOPOHY YBEJIMYECHMS;
0) B CTOPOHY YMEHBIIICHUS;
B) TPY/IHO YCTAaHOBUTbH O€3 YMCIIOBBIX JAHHBIX;
T') HE BIIUSICT.

10. To4yHOCTHP M3MEPEHHMI MO MaTepuajaM MaTeMaTU4eCKOW 0OpaOOTKH HE3aBUCHUMOTO
PABHOMOYH020 pada HAOIIOACHUN OLIEeHUBAeTCs 110 popMyJIe:

W [ fddl o [IW] [ [pd'd]
DS Y M 2wy P MV T T 2k

11. TouyHocTe W3MEpeHMIA MO MaTepHallaM MaTEeMaTUYeCKOH O0OpabOTKM HE3aBHCHMOTO
HepPasHOmMOYH020 paA0a HaOIIIOICHU OLIeHUBaeTcs 1o popmyie:

B o IO N [ N
D= O M=y Y M Y P 2k

12. ToyHOCTh HM3MEpEHUN IO MaTepuasaM MaTeMaTUYeCKOW OOpabOTKU HE3aBHCHMBIX
PABHOMOYHBIX RAPHBIX HAOII00eH Ul OLICHUBAETCA 10 GopMmyIie:

_ Wl o o dddl o [IWD [ [pdd]
S Y M 2wy Y MV T R 2k

13. ToyHocTh W3MEpEHMI O MaTepHalaM MaTeMaTUYeCKOW OO0pabOTKH HE3aBUCHUMBIX
HEPAGHOMOYHBIX NAPHBIX HAOI00EeHUIl OLICHUBACTCS TI0 hopmyIie:

_ewp [ [dd] o (IW] [ [pdd]
VEE O Moy Y Mo PR ok

14. Bec u oucnepcusn u3mepeHus:
a) pagnul IPyT ApYTY;
0) npsamo nponopyuoHanbHLL;
B) He C6A3aHbl MKy COOOI;
T) 0Opamuo nponopyuoHaIbHbL.

15. «CKO edounuuywt 6eca» XapakTepu3yeTcsi BECOM, PaBHBIM:
a) 100; 0) 10; B) 1; r) 333.

MATPUYHASA AJITEBPA
1. Kakyro mapy MaTpHIl MOXKHO C1OMCUNIb-8bIYECHIb?
a) Amn* Bpn; 6) Aqni Bpn; B) Amn an;r) Ams+ Bpn-
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2. Kakyto mapy MaTpuil MOKHO HEPEMHONCUNLD?
a) Amn X Bpn; 6) Aqn X Bnr; B) Amn X an;r) Ams X Bpn-

3. Tpancnonupyemcs BuIpaxeHue (ATDFTK)T. Kakoit pe3ynbrat Bepen?

a) A'ID'F'K"; 6) A'D'FK; B) K' FD" A; r) KFDA.
4. O6pawaemca npoussenenne Tpéx kamparusix Matpui (A'BC)?. Kakoii pesymprar
BEpEH?
a) C'B'A; 6)BAC; B) A'B'C; r)CBA™

5. Bekmop ougppepenyuanvuvix onepamopos 0/0X BO3ACUCTBYET Ha BhIpaxkeHue V =
DX + QX. Kakoit pe3ynabtatr 0V/0X BepeH?

aD'-Q; 6D+Q ®»BQ-D; QD

6. Bekmop oughgpepenuyuanvuvix onepamopoe 0/0X BO3IEHCTBYET HA BhIpakeHue V =
XTPX + RX. Kakoii pe3ynbtat 0V/0X BepeH?
a) 2X'P+R; 6)R—P; B)R+P; r) XP".

7. B ciiy4yae He3asucumulx, HEpAGHOMOYHBIX UIMEPEHUII VX KOBapUALIMOHHAs MaTpHIla —
3TO:
a) KBaJ[paTHasi MaTpHIla OOIIETro BUJIA, CoJIepKalasi BCe mi 1 Kij;
0) KOppesIIHOHHAs MaTpulla, YMHOKEHHAs! Ha KOHCTaHTy M*;
B) IMaroHajbHas MAaTPUILIA, COJIep KaIlasi TOJIbKO miZ;
') eAMHUYHAS MaTpULla, YMHOKEHHAs! HA KOHCTAHTY m?.
8. Kosapuauuonnan mampuya niaeitHOTO TipeodpazoBanus Yy 1 = Cyp * X, 1 HaxoquTes

o teopeme Ouiepa:
a) Ky=Kx: B6)Ky=C*Kx*C";B)Ky=C*C":r) Ky = Cnn*Xp 1.

9. Kosapuayuonnas mampuya TPOU3BOIBHOTO TMpeodpazoBaHus Ymi = Fmi(Xny)
Haxoutcs o hopmye [f= (0f/0X)]:
a) KY ST Kx &3 fT ; 6) KY = fml(an); B) KY f*f F) KY = Kx.

KOPPEJIATHASA BEPCUSA MHK-OIITUMU3ALIUN
Obo3nauenun: «Ny — 4UCIIO BBIIIOJIHEHHBIX U3MEPEHMUI;
«K» — 9rCcI0 HEOOXOAUMBIX U3MEPEHHUI;
« =N — K» — 9rci10 n30BITOYHBIX H3MEPCHUIA.
I'TI — reosie3anyeckoe MOCTPOCHHUE;
MM — maremaTH4ecKas MOJEIb;
VYV C — ycnoBusle ypaBaenus cBsizu (MM I'TI);
JIYYC — nuneapuzoBannsie YYC;
KVII — koppenatHble ypaBHEHHS IONPABOK;
HY — nopManbHbIE ypaBHEHUS.

1. /lonycmumoe 3nauenue «neéa3Ku» j-ro yCIOBHOTO YPaBHEHUS HA YPOBHE 3HAYMMOCTHU
a = 0,05 pasHo:

o Wi 2./l ) T ., —

2. OueHkKa TOUHOCTH U3MEPEHUI 8 Koppenamuom cnocode ocymecTBisercs no popmyie

_ [IW] . _ | [pddT] . _ VK _1V /pvv]
Y=\ Ok 2(k-1)° il




3. Kaxk ces3anbl mexy coboii CKO Besikoro ypasnennozo usmepenus My u CKO amozo
JHce usmepeHus my 00 ypasnueanun?

a) My = my; 0) My < my; B) My > my; r) My :zmy.

4. Pewwenue HY koppenam KOHTPOIUPYETCS COOTHOIICHUEM:

dVIKWV=ATW; 6®(Y)=0:5Y=y+V. 1 |

5. Beruncnenne MHK-nonpasok 6 uzmepenus B KOPPEIaTHOM CIIOCO0E KOHTPOJIUPYETCS
COOTHOILLEHUEM:

6. MHK-onumu3zayus (ypasnueanue) usmepenuil KOHTPOIUPYETCS] COOTHOIIICHUEM:

dVTKWV=ATW;, 6d(Y)=0;5Y=y+V, NA=W.

7. KoBapuanunonnas marpuiia Heea3ok Ky — 31o:
a) pasnocts Marpun K — Kg ;
0) oOpaTtHast MaTpuIa KO3(GUIHEHTOB HOPMAJIBHBIX YpaBHEHHIA Nr_rl;
B) IIPOM3BEICHUE MaTPHIL KBTN'lBK;

I) MaTpuia KodQPUIHEeHTOB HOPMAIbHBIX ypaBHEHHH Ny ;

8. KoBapuauuonnas marpuna koppeaam Kp — 310:
a) passocts Matpun K — Kg
0) obpaTtHast MaTpuLa K03 (UIIMEHTOB HOPMAJIbHBIX YpaBHEHHI Nr_:rl;

B) npomssenenne Marpui KB'N'BK;
r) MaTpuiia Kodh(HUIMEHTOB HOPMATbHBIX ypaBHEHUH Ny ;

9. KoBapunaunonnas marpunia MHK-nonpaeok é usmepenus K\~/ — 3TO:
a) passocts Matpun K — Kg

6) 06 it N-L:
oOparHas MaTpuLa Ko3(Qp(GUIHMEHTOB HOPMaNbHEIX ypaBHeHHH N

B) MTPOU3BEICHUE MATPUIL KB'N™'BK;
r) MaTpuiia KodG(HUIMEHTOB HOPMATbHBIX ypaBHEHUH Ny ;

10. KoBapuaryioHHast MaTpuLa yPAGHEHHbIX U3MEPEHUIL KV — 370!
a) passocts marpun K — Kg

6) 06 it N-L:
) obpaTHas MaTpuLa Ko3QpUIMEHTOB HOpPMaNbHEIX ypaBHeHHH N

B) mpomssenenne Marpui KB'N'BK;
r) MaTpuiia Kodh(HUIMEHTOB HOPMATbHBIX ypaBHEHHUH Ny ;

(Oy . .
11. Cymma \/ o | omnowenuit oucnepcuii G%/ MHK-nonpaBok B HE3aBUCHUMO
Oy

2 o
M3MEPCHHBIC BEIMUHMHBI K ICICPCHAM Gy M3MEPCHUM 00 ypasHU6aHUA PaBHA:
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a) YUCITy BCEX U3MEPEHUN «Ny;

0) uncity U30BITOYHBIX U3MEPEHUH «I»;
B) YHCITY HEOOXOUMBIX U3MepeHuil «K»;
r) ynciay cunuil Ha BeTke N.

IHAPAMETPUYECKAS BEPCUS MHK-OIITUMU3ALIUU
Obo3nauenun: «N» — 4UCIIO BHIIIOJIHEHHBIX U3MEPEHMUI;
«K» — 9rCII0 HEOOXOAUMBIX H3MEPEHHUI;
I'TI — reoie3anyeckoe MOCTPOCHHUE;
MM — matemaTudeckas MOJEIb;
I1YC — napamerpuueckue ypaHeHus casizu (MM I'TI);
JIITYC — nuneapuzoBannbie [1YC;
ITVII — napameTpruyecKkue ypaBHEHHUs MIOIIPABOK;
HY — HopManbHbIe ypaBHEHUS.

1. OueHka TOYHOCTH HM3MEPEHUU 6 napamempuiecKkom CcHOCOHe OCYIIECTBISETCS IO
dbopmyie

W d'd’ vT —1v VY
=B o B b [T e 7

2. Pewuenue napamempuueckux HY KOHTPOJIMPYETCS COOTHOMICHHEM:

oVTIKW=ATW: 6 NX=G:pY=y+V ol

3. Buuncnenue MHK-nonpasox 6 u3smepeHuss B TapaMETPUUYECKOM  CIIOco0e
KOHTPOJUPYETCS COOTHOLICHUEM:

DAX-L=V:5)ATK WV =0: & BV=-W;

4. MHK-onumu3ayus (ypasnueanue) usmepeHuii KOHTPOIUPYETCS COOTHOIIEHUEM:

a)Y =y +V=FX); 6 ®(Y)=0;5)Y=y+V,; r)NA=W.

5. KoBapuannonHnas marpuna ceéoboonwix unenog JIIYC K| — sto:
a) KoBapualMoHHas MaTpuua usmepernii K;

6) 06 it N-L:
oOpartHas MaTpuLa Ko3(Qp(GUIHMEHTOB HOpMaNbHEIX ypaBHeHHH N

B) npomssenenne Marprui KB'N'BK;
r) MaTpuia ko3 HUIUEHTOB HOPMATBHBIX ypaBHEHUN N k;

6. KoBapuannonsnas matpuiia ceoo. unenoe napamempuueckux HY Kg — sto:
a) KOBapHaI[MOHHas MaTpulla u3mMepenui K;

0) oOpatHast MaTpuIia K03 (GUIMEHTOB HOPMAJIbHBIX YpaBHEHUN Nﬁ( ;

B) npomssenenue Marpui KB'N'BK;
) Matpuiia Kod)PuImeHToB HOpMaTbHBIX ypaBHEeHUH N k;

7. KoBapuanmonnast matputia MHK-nonpaeok k napamempam Kx — 3to:
a) passocts Matpnn K — Kg ;
0) oOpaTtHast MaTpuLa KO3 (UIIMEHTOB HOPMAJIBHBIX YpaBHEHHI NElk ;

B) IIPOU3BEICHNE MaTPHI] KB'N™'BK;
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') MaTpuia Ko3QpPUIUEHTOB HOPMAIbHBIX ypaBHEHHHA N ;

8. Koapnanmonnas matputia MHK-nonpaeok 6 uzmepenusn K\~/ — 3TO:
a) pasuocts Marpun K — Ky ;

0) oOpaTHast MaTpuiia Ko3()PUITMEHTOB HOPMAJILHBIX YpaBHEHU NElk ;

B) mpomssenenne Marpuy ANTAT;
') MaTpuia KodpPuImeHToB HopMalbHbIX ypaBHEeHUH N k;

9. KoBapuanroHHasi MaTpUIla ypaeHeHHbIX U3MePEeH UL KV — 93TO:
a) paszHocth Matpul K — KV ;

6) 06 i Nt
) obpaTtHas MaTpuLa Ko3QpUIHMEHTOB HOpMaNbHEIX ypaBHeHHH N

B) npoussenenne marpuy ANAT:
r) MaTpuia KodQPUIUEeHTOB HOPMaIbHBIX ypaBHEHHHA N ;

Oy . . 2
10. Cymma o | ommowenuii Oucnepcuii Gy HE3ABHCHMO H3MEPSBIINXCS
Oy

. 2
BCJIIMYHMH ROCcC/€ ypasHueéanus K JUCIICPCHUAM UX 3HAYCHUU Gy 00 YpasérHueanusa paBHa:

agbrwbnE

a) YHCITy BCeX U3MEPEHUI «Ny;

0) urciy U30BITOYHBIX U3MEPEHUN «I»;
B) YMCITy HEOOXOAMMBIX H3MepeHut «K»;
I) yucity cuHuI Ha BeTke N.

2. OneHouHble cpeacrea aJis ﬂpOMe)KyTO‘IHOﬁ aTTeCTalMy 10 U TOramM 0CBOCHUSA
AUCHUIIJTMHBI

Bonpocsl k 3auery

Ilepeunciure CBOMCTBA CIy4alHBIX MOTPEILIHOCTEN.

Kak knaccudunupyrores pe3yabTaTbl U3MEpEeHUit?

Kakue dakTops! onpenenstor, pOpMHUPYIOT TOYHOCTHYIO CYTh U3MEpEHUs?
YTo onpenensroT yCI0BUS U3MEPEHUN?

. Beruncnuts CKII pyHkImu

AS=S;-S,, eciit Mg1=Ms>=0,04 M;

6.

Boraucnute CKII ¢pynkumn

o3=0p+180°-P3, ecom My2=0,1"; Mp3=0,5’;

7.

8.

Berauciuts CKII qupexnuonroro yria 16-i muaun teomponuTHoro xoxaa, eciau CKIIT
uszMepseMoro yrina mg=0,5".

Berancnutes CKII onpenenennst CcyMMbl IPEBBILICHU B HUBEIUPHOM XOJI€, €CIIH
a)anuHa xona o=5000Mm, a CKII HuBenupoBanus no xony B 1kM pasHa 10 mm;
6)uncino cranuuii B xone 49, a CKII onpenenenus npeBbIlIeHUH HA CTAaHIMKA 1KM.

h 1 .
Haiitu Beipaskenue s CKII cnenyrommx ¢pyHkmmid: 1)i = . 2) Py= 5 ab sin g
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1 1
3) AX=s*cose; 4) Ay=s*sin «; 5) P=a*; 6) P=a*b; 7) P= E(a +b)*h;h= 5Dsin2v+i -V

10.ITpeBsbIieHrs Ha cTaHIMKA U3MEpPeHo 3-u paza: +1,241;+1,246;+1,239. [Ipoussectu
MaTeMaTHYECKYI0 00pabOTKy JaHHOTO psifa Pe3yIbTaTOB H3MEPECHUM.

11.0puH u TOT ke yroj u3sMepeH 4 paza: 53 °20,1°; 53 ©20,4’; 53 ©20,3’; 53° 19,9°.
[Ipon3BecTn MaTeMaTHUECKyO 00pabOTKY JaHHOTO Psijia PE3yIbTaTOB H3MEPEHUH.

12.]InviHa TUHUE MECTHOCTH U3MepeHa Tpu pasa 172, 13m; 172,15m; 172,10m. [Ipoussectu
MaTeMaTHYECKYI0 00pabOTKy JaHHOTO psijia PE3yIbTaTOB H3MEPEHUH.

13./laiiTe onpenenenne Beca pe3yiabTara U3MEpEeHUH.

14.006bscHATE HEOOXOIUMOCTE BBEIIEHUS Beca?

15.ITonyuure popmyity AJisi BBIYUCICHHS 00paTHOTO Beca PyHKIMA y=co+Cili+...4+Cqly , ecnu

u3BeCcTHO, uto Pi—5  (i==1,n), rae m; - cpeane KBaapaTHuecKkas HOrPEHIHOCTD I-TOTO
m:
1
pe3ysibTata U3MEPEHHsI; K- IIOCTOSTHHBIN K03 QHIIHEHT.
16.Tokaxwure, uro [V]=0.

17.Jlokaxkute, 4TO BeC 00IIeH apu)METHIECKON CpEAMHBI PABEH CyMME BECOB.

18.Jlokaxkute, uTo eciau L=

19.BbauciuTh ¥ MPOU3BECTH KOHTPOJIb CPEIHE B3BEIICHHOE (BEPOsSTHEWIIIEE) 3HAUCHHE

[PL]
[P]

10 Mo =

M
[P]

BBICOTHI PCIICPa IO CICAYIOIIUM NAHHBIM.

NeoNe Hi m JmuHa xona L
XOJI0B KM
1 134,172 8
2 211 4
3 134,188 6

20.BbrunciauTh ¥ IPOU3BECTH KOHTPOJIb CPEAHEB3BEIIEHHOE (BEpOsITHEHIIee) 3HaUeHUE
3HAYEHUs AMPEKLIMOHHOTO YIJIa Y3JI0BOH JIMHUU MO CIENYIOIIUM JaHHBIM.

NeNe ni/nt 3HaueHue Yucio yrios B
JUPEKIIMOHHOTO X04ax
yria
1 271°33,'5 14
2 35,2 8
3 30,0 10

21.BbrunciauTh ¥ MPOU3BECTH KOHTPOJIb CPEAHEB3BEIIEHHOE (BEpOsITHEHIIee) 3HaUeHUE

BBICOTHI PECTICPa 1Mo CICAYIOIUM TaHHBIM.

NeNe BricoTa peniepa | 4mCiO cTaHUUM B
XOJIOB Hwm XoIax
1 82,642 30
2 ,642 20
3 82,622 22
22 .]J1aH psii HEBS30K B HUBEIUPHBIX X0JIaX U JUIMHBI XOJIOB:
NoeNe i/ fh, Mmm LM
1 +16 4
2 +24 6
3 -26 5
4 -14 8

[TpousBecTu OIIEHKY TOUHOCTH HUBEIUPOBAHUS.
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23.Berunciuth CKIT n3mepenus yria mo HeBsIi3KaM yTIIOMEPHBIX XOJI0B, €CIIN

NoNe Hess3ku B xo0max Yucno yrios B
3 Xoz4ax, n

1 +1,8 18

2 -2,4 30

3 -2,5 25

4 +3,0 14

24.]1aHbl pe3yabTaThl IBOMHBIX U3MEPEHUN JTMHUH.
NoNe Pesynbprarel u3MepeHui
IPSIMBIX 00paTHBIX

1 215,75 215,65

2 184,19 184,16

3 154,27 154,35

4 243,14 243,12

O11eHUTh TOYHOCTD JUHEUHBIX U3MEPEHUM.

25.Ha pucyHke npuBeieHa CCTeMa XO0JI0B N @
reOMETPHUECKOr0 HUBEJIUPOBAHUS.

CocTaBuTh: - NapaMeTpUUYECKUE YPABHEHUSI
CBSI3U; -IapaMeTPUYECKHE YPaBHEHUS @
NONPABOK, cuuTas Mapku A u B ucxogusiMu.

26./laHbl MapaMeTpUYeCcKie YpPaBHEHHS MTOTIPAB«
V,=2X,— X,-3

V,= X+ X +1

V= X +2X,-2

Haiitn monpaBku.

27.J1aHo YCIIOBHOE ypaBHEHHUE MOIPABOK
V,+V, +V; +3=0

Haiitu monpasku.

28.J1aHbl HOpMATbHBIC YPAaBHEHUS KOppeaT

5K, +2K, +3=0
2K, +4K, -2=0

Haiitin CKII equanIie! Beca.

29.11o xaxoii (hopMysie BEIUNCIAETCS OKOHUATEIbHOE 3HAUECHHE JUPEKIIMOHHOTO yIJla y3I0BOM
JIUHAM?

30.ITo xakoii hopMysie BHIYUCISIETCS BEC JUPEKLIMOHHOTO YIJIa y3JI0BOU JIMHUM, TOTyYEHHOTO
110 OJTHOMY U3 XOJI0B?

31.I1o xakoii popMyse BEIUUCISIETCS AUPEKIIMOHHBIN YTOJI y3JI0BOM JIMHUM MIPH MIEpeiaue ero
OT TBEPJIOM CTOPOHBI 110 XOY ¢ JIeBbIMH yriamu? C npaBbiMu yriaamu?

32.11o xakoii (hopMysie BEIYUCIISIETCS 3HAU€HHE KOOPAUHAT Y3JI0BOM TOYKHM MPH Ieperade ux oT
TBEPAOU TOUKH?

33.I1o xakoii hopmysie BEIYUCISIETCS BEC KOOPAMHATHI y3JI0BOM TOUKH, €CJIM KOOpIUHATa
MOJTyYeHa 110 X0y OT TBEPJIOH TOUYKHU JITHHOU S?

34. Tlo xakuM popMysiaM BBIYHUCISIETCS OKOHYATEIbHOE 3HAYEHNE KOOPIMHAT Y3JI0BOM TOUKU?
35. Ilo xakoii popmyIie BEIYUCISIETCS TPUBEACHHBIC Beca?
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36.KakoBa mocienoBaTenbHOCTh YPaBHUBAHUS BBICOT PEIIEPOB HUBEIUPHOHM CETH CIIOCOOOM
II0CJIEI0BATENbHBIX IPUOIKEHUH.

37.KakoBa mocieioBaTe’IbHOCTh YPAaBHUBAHHS YIIIOB CHCTEMBI TEOJAOIUTHBIX XOJIOB I10
croco0y nociae10BaTeIbHbIX TPUOINKEHNUN?

38. KakoBa nocieoBaTelbHOCTh ypaBHUBAHUE PUPAILICHUN KOOPIMHAT CIIOCOOOM
MOCJIEIOBATEIBHBIX MTPUOJIMKSHUN?

OrneHrBaHue 00YYAIOIIMXCS MPOUCXOIUT B COOTBETCTBUH CO CIICAYIONICH TaOIHIIECH:

B KOHTPOTA KosmmuectBo

O0ayIoB
YcTHBIH onpoc 18
Konrponbnas padora 18
CocTtaBieHrue KOHCIIEKTa 12
['moccapwuit 12
Ntoroseiii Tect 14
Htoro 3a paboTy B ceMecTpe 74
3auer 26
Bcero 100

CootBercTBHE OAIIJIOB PEHTHHIa YHCIIOBBIM OLIEHKAM 10 UTOTaM O0yYeHHS:
o 75 6amnoB — «3a4TeHOY;
Ot 76 1o 100 OayuoB — «HE3AUTEHOY.



