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1.IMACIIOPT PABOYEN ITPOTPAMMbBI YUEBHOM JUCIUIIINHBI

1.1. O6;1acTh IPMMEHEHUSI TPOT PAMMbI

PabGouass mporpamma yueOnoi mucrummasl MJIK.01.03 «Marematnueckass o0OpaboTka
PE3yIbTATOB T'€OIC3UUECKUX U3MEPEHUN» SIBISIETCS] YACThIO MPOT'PAMMBI IMOATOTOBKU CIEIIHAIUCTOB
cpenuero 3BeHa (IITICC3) B coorBerctBUM ¢ PI'OC CIIO mo cnenmnansroctu 21.02.20 «IIpuknagnas
TeoNIE3UsI».

1.2. MecTto aucuuniaunsl B crpykrype OII IICC3

VYuebnas gucnmmumHa  MJIK.01.03 «MaremaTudeckas o0pa0doTka pe3yJibTaToOB
reoJe3n4ecKuX M3MepeHHu» sSBsieTCs 0053aTeNbHON TUCHMILUIMHON IPpOo(eCcCHOHATBHOTO yueOHOro
nukna OIl u cocraBHOl uwacteio [Ipodeccuonansuoro monyns [IM.01 «Beimonnenue paGoT mo
MIPOEKTUPOBAHUIO, CO3AAHHIO U 00pabOTKE OMOPHBIX I'€OAE3UUECKUX CETeH, HUBEIUPHBIX CeTeil U
ceTell crnenuanbHOr0 Ha3HAYSHUS».

Jucuummmaa MJIK.01.03  «MatemaTtnueckass o0OpaboTka pe3yJbTaTOB TI'€0AE3UUYECKUX
U3MEpeHuil» peanusyeTcs B 5 u 6 cemecTpax - Ipu CpOKe MOJydEHHS CPEIHEro NpodecCnoHaIbHOT O
o0pa3oBaHusI 110 TpOrpaMMaM MOATOTOBKH CIEUATMCTOB cpeaHero 3BeHa 3 roga 10 mecsiies.

1.3. eaun 1 3a0a4M y4eOHOH TUCUMILIMHBI - TPeOOBAaHUA K pPe3yJbTaTaM OCBOCHHS
y4eOHOM AUCHUILIMHBI

Lenbp u3yyeHus OUCHMIUIMHBI - (OPMHpPOBAHHE TEOPETUYECKUX 3HAHUNW M IPAKTUYECKUX
HABBIKOB BBINIOJHEHMSI IIEPBUUYHOM MaTeMaTHUeCKOM O0OpabOOTKM M OLIEHKHM TOYHOCTH PE3YJIbTaTOB
MIOJIEBBIX TEONE3UYECKUX HW3MEPEHUH BBIIOJHEHHBIX KaK KIACCHYECKUMHU METOJaMHu, TaK U
COBPEMEHHBIMU  3JIEKTPOHHBIMM W3MEPEHUH U TEXHOJOTMH CIHYTHUKOBOM HaBMraluu, C
UCIOJIb30BAHUEM COBPEMEHHBIX KOMIIBIOTEPHBIX IIPOrPaMM.

HOJIEBBIX M KaMEPaJIbHBIX IC€OAE3MUECKUX PadOoT P OIpeeIeHMH MECTONOI0KEHUH TYHKTOB
re0/Ie3UYECKUX CEeTeH, C MHCIOJb30BAHUEM CIIEHHUAIBHBIX TIE€OJIe3UUECKUX HW3MEPEHHM, , Uit
obecrieueHus 3ajia4 MPUKJIaIHON reoe31u.

3agauu AMCHMIIMHBL: GOPMUPOBAHNE Yy O0yUaIOLIMXCS KOMIETEHIINH, peaau3aius KOTOPbIX
CIIOCOOHA 00ECTICYHTh!

- CHCTEMAaTH3allMI0 3HAHUW [0 ONPENEICHUI0 KOOPAMHAT U BBICOT IIYHKTOB I'€OJE3MYECKUX
ceTeil ¢ MPUMEHEHHEM METO/I0B MaTeMaTHYECKOW 00pabOTKU Pe3yIbTAaTOB ITOJIEBBIX T'€0E3UUECKUX
W3MEPEHNH, B TOM 4YHCJIE BBINOJHEHHBIX IOCPEICTBOM CIIyTHUKOBOW HaBHUrallMd W METOJaMHU
JJIEKTPOHHBIX U3MEPEHMI;

- MCIOJIb30BaHUE METOJOB MEPBUUHON MaTeMaTHYecKOoW 00pabOTKU pe3ysbTaTOB pa3lINYHbIX
IIOJIEBBIX T€OJE€3UUECKUX U3MEPEHUH, B TOM YHUCJIE C UCIOJIB30BAHUEM COBPEMEHHBIX KOMIIBIOT EPHBIX
IIporpamm,

- (opMupoBaHME YMEHMH W NPAKTUYECKOrO ONbITA MO AHAJIM3y U YCTPAHEHUIO IPUYUH
BO3HMKHOBEHHUS MOI'PELIHOCTENH U3MEPEHUHL, a TaK JKe IO BBIIOJHEHUIO MaTeMaTHUEeCKOH 00paboTku
pE3yJIbTATOB MOJIEBBIX M€OJE€3UYECKUX U3MEPEHUIA.

B pe3ynbrate ocBOeHMs y4eOHON TUCHMIUIMHBI Y yYallerocs JOKHbI ObITh c(hOPpMUPOBAHbI
CIIEAYIOIIME KOMIIETECHIINH

I[IK 1.7. BbINoOnHATE NEPBUYHYIO MaTEMaTHUECKYI0 OOpabOTKy pe3yJbTaTOB IOJIEBBIX
re0JIe3UYECKUX H3MEPEHH C HCIOJIb30BAHMEM COBPEMEHHBIX KOMIIBIOTEPHBIX IPOrpamm,
aHAJIM3UPOBATH U YCTPAHATh IPUYMHBI BOSHUKHOBEHHS Opaka U rpyObIX OMIMOOK U3MEPEHUH.

IIK 1.8. Ocy1ecTBasTh caMOCTOSTENBHBIM KOHTPOJIb PE3YJIBTATOB MOJIEBBIX U KAMEPAJIbHBIX
reo/1e3nYecKuX paboT B COOTBETCTBUH C TPEOOBAHUSAMHU JIEH CTBYIOIINX HOPMAaTUBHBIX JIOKYMEHTOB.

C uenpl0 OBIQJCHUS  YKa3aHHBIM  BUAOM  NIPO(QECCHOHAIBHOM  NEATENbHOCTH H
COOTBETCTBYIOIIUMH TPO(ECCHOHATBHBIMU KOMIETEHIMSIMH OOYy4aroluiics B XOJA€ OCBOCHHS
po(hecCHOHATBHOTO IUKJIA TOKEH:

HMeTh MPAKTHYECKUH ONBIT B:



- MareMaTtudyeckod  00pabOTKM  TIeoNe3MYeCKUX  M3MEpPEHUH ISl  ONpezeseHus
MECTOIOJI0)KEHUW MYHKTOB I'€0/1€3UYECKUX CETEH;

- aHAJIM3a U YCTPaHEHUS TPUYUH BOSHUKHOBEHUSI MOTPEITHOCTEN U3MEPEHHUII ;

- TI0 TIPOBEJICHUIO KOHTPOJISI PE3YJIHTATOB MOJICBBIX M KaMEPaJIbHBIX T€OAE3MUYECKUX PaboT B
COOTBETCTBHH C TPEOOBAHUSAMH JCHCTBYIOIIMX HOPMATUBHBIX JIOKYMEHTOB.

yMeThb:

- BBITIOJIHATh MAaTEMAaTUYECKYI0 O0pabOTKY Te0Je3WYECKUX W3MEPEHHH TPU OIpeaesieHUN
MECTOIOJI0KEHUS MYHKTOB I'€0/1€3UUECKUX CETEH;

- BBIIONHATH TEPBHYHYID MaTeMaTHYECKyld O0pabOTKy  pe3ylbTaToB  IOJEBBIX
reoJIe3NYECKUX HM3MEPEHUH, B TOM YHUCIE C MCHOJIb30BAHUEM COBPEMEHHBIX KOMITBIOTEPHBIX
MIPOrPaMM.

- BBIMIOJHATH KOHTPOJHU PE3YyJIbTATOB IMOJIEBBIX M KaMepaJdbHBIX T'€OJC3MYECKUX padOT B
COOTBETCTBHH C TPEOOBAHUSMH JICHCTBYIONTNX HOPMATUBHBIX JIOKYMEHTOB.

3HATD:

- aNrOpUTMBI MAaTEMAaTHYECKOM 0OpaOOTKM T'eO[e3UYEeCKUX H3MEPEHHUM ISl ONpeaesieHUs
MECTOIOJI0)KEHUN IMYHKTOB I'€0/1€3UYECKUX CETEN;

- CYIIECTBYIOIIUE TEXHOJIOTUU OIPEAETICHUS MECTOMOJOKEHUs OOBEKTOB, B TOM YHCIE
OCHOBBI CHYTHUKOBOM HaBUTaI[UU, METO/IbI SJIEKTPOHHBIX U3MEPEHUI;

- TIOPSIIOK BBHITIOJIHEHUSI MaTeMaTH4YeCKOH 00paOOTKH pe3ysIbTaTOB IMOJIEBBIX T'€OAE3UYECKIX
U3MEpPEHUN M KaMepaJbHBIX T'€0Ae3UYECKUX padOT B COOTBETCTBHH C TPEOOBAHUSMH JICHCTBYIOIIUX
HOPMATUBHBIX JOKYMEHTOB.

1.4. O0mas Tpy10eMKOCTh AUCUUIITINHBI

VYyeOnast Harpyska (Bcero) - 102 gacoB, B ToM uucie: 00s13aTeIbHON ayIUTOPHONU y4eOHOM
Harpysku - 88 yacoB; caMOCTOSATENbHON pabOTHI - 8 yacos.

2. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

2.1. O0beM JUCHUIIMHBI U BUAbI Y4eOHbIX 3aHATHI

Bun y4eOHbIX 3ansaTHi O0BEM gacosB
ceMecTp Hroro
5 6

YueOHast Harpy3ka (Bcero) 68 34 102
Oo6s3aresibHasl ayIuTOPHAsi ydyeOHAasi HArpy3Ka 62 26 88
(Bcero), B TOM umcJie:

- IeKIIUU 30 12 42

- IPAKTUY€CKUE 3aHITHS 32 12 44
CamocrosiTesibHasi padoTa, B TOM YHCJI€ 6 2 8

KypcoBasi paboTta - -

PykoBoaCTBO IPakTHKOMH - -

Koncyabranuu - 2 2
MATT 6 6
®opma NMPOMeKYTOYHOH aTTeCcTAlMU MO AUCUHUILINHE - Ok3aMeH | DK3aMeH
- DK3aMeH

*



2.2. Temaruveckuii nuian u cogep:xanue aucunmmusl MJIK.01.03 «MaTemarudyeckast 00padoTKa pe3yibTaToB reoAe3n4eCcKUX M3MepeHuin»

HaunmeHoBaHue pa3aesoB Conep:xanue yueOHOro MaTepuaja, 1adopaTopHble U NPAKTHYECKHE 3AHATHS, BHEAyAUTOPHAS O0bem
TeM (camocTosiTe/IbHas) yueOHasi padoTa o0yyawuuxcsi, Kypcopas padora (poexr) 4acoB
1 2 3
Paznen 1.
MeToabl MaTEMATHYECKOM
00padoTKH pe3ybTATOB
MOJIeBBIX reoe3u4ecKuX
H3MepeHnii M OLleHKA UX
TOYHOCTH
Tema 1.1. T'eopesnueckue |Copep:kaHue y4eOHOTO MaTepuaia: 4
U3MEPEHUS. CymHoCTb U3MepeHuil, BUJIbl U3MEPEHUN.
[Torpemnoctu usmepenuid. | Ilorpemnoctu namepenuii, ux kiaaccudukanus (rpyobie, cucTeMaTUYECKHE, CITydailHbIe).
IMpakTnuyeckoe 3ansitue Nel. 4
BrisBiieHne u UCKItOYeHrEe IpyObIX, CIIy4aifHbIX M CHCTEMAaTUYECKUX MOTPEIIHOCTEN U3 Psiia U3MEPEHUIH .
Tema 1.2. OcHoBHbIe |Copep:kaHue y4eOHOT0 MaTepuasa: 4
MIOHATHUS Teopuu |(Buzasl coobprTuii. Buasl ciyuaiinbix coobituii. [lomHas rpynmna coObITHI.
BEPOSATHOCTEN B |He3aBucumele u 3aBucuMble COOBITUS. BeposATHOCTH COOBITHS, YCIIOBHAs BEPOSITHOCTD.
IIPUMEHEHUU K |[loBTOpeHue ncnpiTanuii (OMHOMHUANILHOE PACIPEACICHUE).
MaTeMaTH4yeckol o0paboTke |BeposTHeilliee uncio NOBTOPEHUH TPH OIPENEICHHOM YNCIIE UCIIBITAHNN. 3aKOH paclpeleleHNs BEPOSITHOCTEN
pe3yJIbTaTOB TE€OAE3MYECKUX |IIPU MHOIOKPAaTHBIX HUCHbITaHUAX. [IpenenbHblil 3aK0H.
U3MEpEeHui IIpakTnuyeckoe 3ansitue Ne2. 4
HccnenoBanue psjia ciay4aiiHbIX BEJIMYMH HA COOTBETCTBHE 3aKOHY HOPMAJIbHOTIO PACIPEIETICHHUS.
Tema 1.3. Teopus ommbok |Conep:kaHue y4eGHOT0 MaTepuasia: 22

WU3MEPEHUH .

OCHOBHBIE 33/1a4l TEOPUU OILNOOK U3MEPEHUH.

Crny4aiiHble IOrpeNIHOCTY U3MEPEHUN U UX CBOMCTBA. [IpuMeHeHne 3aKk0Ha HOPMAJIbHOTO paclpeneeHus A1
Clly4aiiHbIX norpemHocTed. OneHKa TOYHOCTH Pe3yJIbTaTOB u3MepeHuid. Kpurepuu OoLieHKH TOYHOCTH: CPEIHSs,
BEpPOSITHAs, CPE/IHsS KBaJpaTUUecKas, HpeaesibHasi, a0COMI0THAS U OTHOCUTENbHAS MOTPELIHOCTH.
Apudmernueckas cpeauHa. BeposTHele morpenHocTd ¥ UX CBOMCTRBA.

[TorpemHocTs GyHKIMN HETOCPEICTBEHHO H3MEPEHHBIX PABHOTOYHBIX BEIUYHH.

CpenHss kBagpaTHuecKasl IOTpelHoCTh apupmeTrnueckoit cpeaunsl. Dopmynsl beccens u aycca ais
PaBHOTOYHBIX U3MEPEHUM.

O06paboTKa pe3yIbTaTOB Psija pABHOTOYHBIX U3MEPECHUM.




JIBoliHbIe paBHOTOYHBIE N3MepeHus. OleHKa TOYHOCTH psAZia JBOWHBIX PAaBHOTOUYHBIX U3MEPEHUN.
HepaBHoTouHBIE N3MepeHus. Beca pe3yabTaToB HEPaBHOTOUYHBIX M3MEPEHUN U UX CBOMCTBA.

Bec apudmernueckoii cpeauanl. O6mias apudmeTnieckas cpeanHa.

CpenHss kBagpaTHuecKasi IOrPEIHOCTh eAUHUIIBI Beca. CpenHss KBaJpaThuiecKas MOrperrHoCTh 001en
apudmMernueckoi cpenuHbl. BeposTHel e MOrpenHOCTH U UX CBOWCTBA.

®opmyna beccens s HepaBHOTOUHBIX M3MepeHnid. O0paboTKa pe3ynbTaTOB psijia HEPABHOTOYHBIX H3MEPEHU.

IIpakTnuyeckoe 3ansitue Ne3.

Brluncienne cpeqHuX, BEpOSTHBIX, CPEIHUX KBaJAPATHUECKUX, MpeNeNbHBIX, aOCOMIOTHBIX U OTHOCHTEIBHBIX
MTOTPENTHOCTEM.

Pemenne 3amay Ha BBIUMCICHHE CPEJHUX KBAaAPAaTUYECKUX TMOTPENIHOCTEH (YHKIHMI HEmocpeacTBEHHO
W3MEPEHHBIX BEJIMYUH.

O6paboTKa psiT0B HE3ABUCHMBIX PABHOTOYHBIX U3MEPEHUN OHOW U TOM YK€ BETUUNHBL.

Pemenue 3a1ay Ha OLIEHKY TOYHOCTH 110 Pa3HOCTSM JBOWHBIX PABHOTOYHBIX U3MEPECHUM.

Pemenue 3amau Ha ompeneneHHE BECOB pajia HEPABHOTOYHBIX I€OJIE3MUECKUX M3MEPEHUM Pa3JIM4HBIX BHJIOB,
BEPOSTHEUIIIEr0 3HAYCHUS WM3MEPEHHOW BEJMYWHBI, CPEJIHEN KBaJpPaTHUYECKOW IMOTPEIIHOCTH €IWHUIIBI Beca,
CpefHEeN KBapaTUYECKOM MOrPEIHOCTH BEPOATHEUIIIEr0 3HAUEHUSI U3BMEPEHHON BEJIMYUHBI.

Boruncnenust o0paTHBIX BeCOB (PYHKLMN HEMOCPEICTBEHHO U3MEPEHHBIX HEPABHOTOYHBIX BEJIUYHUH.

O6paboTKa psiIOB HE3aBUCUMBIX HEPABHOTOUHBIX U3MEPEHUN OJTHOM U TON K€ BEIUYHHBI.

22

CamocTosiTesbHAsA padoTa 00y4ar0IMXCH:

Beluncnenust cpegHuX KBaJIpaTHYECKUX IOIPEIIHOCTEH, BEPOATHEUINIUX 3HAYEHUN MHOTOKPAaTHO HM3MEPEHHOU
BEIIMYMHBI, €€ CPEIHEN KBaIPATUUECKON U IIPEAEIIBHON TOTPEIIHOCTEH.

O0paboTKka psII0B HE3aBUCUMBIX PABHOTOUYHBIX H3MEPEHHUH OHON M TOH e BETMYUHBI.

O06paboTKa psi10B HE3aBUCUMbBIX HEPAaBHOTOUHBIX U3MEPEHUN OHOMN U TOH 7K€ BEJIMYHHBL.

Tema 1.4.
pe3yJIbTaTOB
U3MEpPEHUN

YpaBHUBaHUE

Coaepxxanne y4eOHOro Mmarepuasia:
[TapameTpuueckuii cnocod ypaBHUBaHMUSL.
KoppenatHelii cnocob ypaBHUBaHUS.

IpakTuueckue 3ansaTus Ne 4.

VYpaBHUBaHNE HUBEIUPHOUN CETH 11O METOAY HAMMEHBIIINX KBAIPATOB MapaMETPHIECKUM CIIOCOOOM.
YpaBHHBaHUE HUBETUPHOH CETH MO METOlY HAMMEHBIINX KBaIPATOB KOPPETIATHBIM CIIOCOOOM.
YpaBHHBaHHUE OJIMHOYHOTO MOJUTOHOMETPHUECKOT0 X0/1a [0 METOY HAMMEHBIIIUX KBaAPAaTOB KOPPEIATHBIM
CIOCOOOM.

CamocrosiTesibHAsA padoTa 00y4aroHuXCH:

VYpaBHUBaHNME HUBEJIUPHOM CETH 110 METOy HAaUMEHBIINX KBaJPaTOB MapaMeTPUYECKUM CII0COOOM.
YpaBHMBaHUE HUBEIUPHOI CETU IO METOly HAUMEHBIINX KBaIpaTOB KOPPETATHBIM CIIOCOOOM.
ypaBHI/IBaHI/Ie OAWHOYHOI'O0 NOJUTOHOMETPHUYCCKOI'O X0/a 10 MCTOAY HAMMCHBIINX KBAAPATOB KOPPCJIATHLBIM




c1oco0oM.

Tema 1.5. VYpaBuuBanue|Coaep:kanue y4e0HOT0 MaTepuaia: 2
CHCTEMbI ChbeMOYHBIX X0/10B c| [IpuHIMNMAaIbHAS CYITHOCTh YIPOIIEHHBIX METO/IOB.
OJIHOM y3JIOBOM TOYKOM IIpakTH4yeckoe 3ansaTHe Ne S, 2
YpaBHUBaHUE CHEMOYHOMN CETU U3 TPEX TEOAOJMTHBIX XOJ0B C OJJHOW y3JI0BOM TOUYKOM.

Tema 1.6. VYpaBuuBanue |Coaep:kaHue y4eOGHOTr0 MaTepualia: 2
CHUCTEMbI CheMOYHBIX X070B | CylHOCTB cnoco0a rocieaoBaTebHbIX npuoamxkenuil. [lopsnok ypaBHuBaHuS .
C HECKOJbKUMH y3J10BbIMU |[IpakTH4eckoe 3aHsiTHE Ne 6. 4
TOYKaMH criocodoM | YpaBHHBaHHE CHEMOYHOM CETH CIIOCOOOM MOCIIEN0BATENbHBIX TIPHOIIHKCHUIA.
MOCJIEIOBATEIbHBIX
npUOIHKEHUH.

KoncyabTamun 2
BCET'O 96




3. YCJIOBUS PEAJIU3AIIMA PABOYEN ITPOI'PAMMBbBI
JUCHUIIJINHBI

3.1. Ucnosib30BaHHe AKTHBHBIX H HHTEPAKTHBHBIX (pOPM NNPOBeIeHUA 3aAHATHI

JUJisi TOATOTOBKH CIIELUAIMCTOB CPEAHEr0 3BeHa B 00pa30oBaTEIbHOM IpOIECcce
HIMPOKO UCIOJb3YIOTCS Takue GOpMBI IPOBEICHUS 3aHATHH Kak:

- MO3TOBOH IITYpPM;

- KpYyTJIBIA CTOI;

- CEMUHAaD;

- pa360p KOHKPETHBIX CUTYallHii;

- KOMIIBIOTEPHBIE CUMYJISLINH;

- ICJIOBBIE U POJIEBBIE UTPHI;

- IICUXOJIOTUYECKUE U UHBIE TPCHUHIU;

- TPyIIIOBBIE JUCKYCCHH,

- Kelic-3aJaHue U JIp.

[TpuMeHsIOTCS Cleayolre COBPEMEHHbIE 00pa30BaTEeIbHbIE TEXHOJIOTUHU:

- TEXHOJIOTHSl COTPYJHUYECTBA;

- TEXHOJIOTHS Pa3BUTHS KPUTUYECKOIO MBIIIICHU;

- IpOOJIEMHOI0 U JUYHOCTHO-OPUEHTUPOBAHHOIO O0yUEHNU;

- ”HOPMALIMOHHbBIE TEXHOJIOTHH.

AKTHBHbBIE U HHTEPAKTUBHBIE (DOPMBI IPOBEIECHUS 3aHATUH, UCIIOIb3yEMbIE B y4EOHOM

npoiiecce
No AXTUBHEIH,
/' ®dopma 3aHATUA Tema 3anaTus WHTEPAKTUBHBIN
/11
METON
[IpakTrueckoe 3aHaTHE BrisiBrieHr € U MCKITIOUEHUE TPYOBIX, r OBLLE
N . TIIIOBEI
1 CIIy4alHBIX U CUCTEMATUYECKHUX ITOTPEIIHOCTEN Py
o JIMCKYCCHH
13 psJla U3MEPEHUM.
[IpakTueckoe 3aHATHE Pewrenne 3a1a4 Ha OLEHKY TOYHOCTH I10 o
M . | Kelic-3amanue u
2 Pa3HOCTSAM JBOWHBIX PABHOTOYHBIX U3MEPEHHUIA. p
[IpakTueckoe 3anarue | PeuieHue 3a1ad Ha onpeneaeHrne BECOB pajaa
HEPaBHOTOYHBIX I'€0JI€3NYECKUX U3MEPEHUM
pa3IMYHbIX BUJIOB, BEPOATHENIEr0 3HAUEHUS o
o . Keiic-3aganue u
3 M3MEPEHHOMN BEJIMYMHBI, CpEaHEN 1
KBaJIpaTUYECKON MOrPENTHOCTH €AUHHUILIBI BECa, p-
CpenHeN KBaApaTUYECKOU MOrPETHOCTH
BEPOSITHEUIIETO 3HAYEHUS U3MEPEHHON
BEJIMYUHEL.
4 [IpakTrueckoe 3aHaTHE YpaBHUBaHUE CHEMOYHOMN CETH U3 TPEX ['pynimoBsie
TEOJIOJUTHBIX XOJ[0OB C OJIHOM y3JIOBOM TOUKOM. JINCKYCCUU




3.2. YueOoHo-MeToau4ecKoe odecnevyeHue
Caenenust 00 3JIEKTPOHHBIX MOJIHOTEKCTOBBIX pecypcax, A0CTYI K KOTOPBIM
o0ecreynBaeTcs Ha OCHOBAHUU MPSIMBIX JOTOBOPOB

[lepedueHb JOKYMEHTOB, TOATBEPXKIAIONIMX HAIUYMAC/TIPABO HUCIOJNB30BAHUS UPPOBBIX
(anexTpoHHBIX) OnbIHoTek, ObC

2023- 1 Kontpakt Ne 656/1Y o1 30.12.2022. (3BC

2024| 7 | «ZNANIUM.COM») 01012023 - 21.12.2023

KonTtpakt Ne 411/1Y ot 10.10.2022. (OBC

2| (s 12.10.2022 - 11.10.2023
3. g;"g‘;‘*;g;;‘gggg‘%;ﬁ‘f_”lg é§5/ Ay or 05.08.2023 — 04.08.2024
o Bt o 2
5. g‘g?‘*;gg’ggc“;’g;‘;i‘f_Ncég/ Ay or 05.08.2023 — 04.08.2024
o | Korrpaxer Ne 493/ ot 11.11.2022 1112022 - 11 112023

(Onexrponnsie popmbl yueoHuKoB 1351 CI1O)

Horosop Nel01/H3b/2097 ot 28.03.2017
7. | (HanimoHanbHas 3JIGKTpOHHAs OMOJIMOTEKa
(H3B))

28.03.2017 — 28.03.2022
(mpomnonranus 10 28.03.2027)

AKT BBOJIa B 3KCIUTyaTalUi0 DJIEKTPOHHON

onommorexn BITAY Ne 33 o1 19.01.2016 Beccpoamo

OO6ecniedeHHOCTH yueOHOM JIUTEepaTypoil IpU peann3alnuu padodell mporpaMMel
3.2.1. OcHOBHBIE UCTOYHUKHU:

1.Ky3uenos I1.H. 'eone3us. Yacte | [Dnexrponnsiii pecypce] : yaedbnuk / [1.H. Ky3ueros
— T'eone3ms. Yacts I, 2018-08-25 .— Mocksa : Akagemuueckuii [Ipoekt, 2020 .— 256 c¢. [DU]
— <URL.: https://profspo.ru/books/36300.

2 KpaBuenko HO. A. T'eomesust [3yekTpoHHBIH pecypc] : YueOHuk : Mocka : OOO
"Hayuno-uzmatensckuii ~ nentp UHDPA-M", 2024 .— 344 ¢ [DU] —
<URL:https://znanium.com/catalog/document?id=438195> .

3. Mapky3e 0. U._Teopus mMaremaTHuecKkoil 0OpabOTKH TEOAC3MYECCKUX H3MEPCHHMA
[anekTpoHHBIH pecypc] : yueOHOe mocodue mis By3oB / FO. M. Mapkyse, , B. B. T'ony6es, , O.
N. Mapky3se, ; nmon penakumeir 0. M. Mapky3e .— Teopuss mMaremMaTH4ecKoi 0oOpabOTKH
reope3ndeckux usMmepenuit, 2024-04-06 .— Dmnektpon. man. (1 d¢aiim) .— Mocksa
Axanemudeckunii mpoekt, 2020 .— 247 ¢. — <URL: https://profspo.ru/books/110113 .

4 Iloknan I'.T'. Teone3us [DnexTpoHHbI pecypc] : yuedHoe mocodue / C.II. I'punnes ;
I'TI". Ilokmang .— I'eoxesust, 2013 .— 544 c.

S5.IMokman I'.I'. [Ipaktukym mo reone3uu [DIeKTpOHHBIA pecypc| : yueOHOe mocobue /
H.A. Yyuykun ; H.C. AnnenkoB ; I'.I'. Tloknax ; O.B. Ecennukos ; C.II. I'punnes ; A.H.
CstunnoB 2015 .— 488 ¢ [DU] — <URL.: https://profspo.ru/books/110167.



https://library.vsau.ru/wp-content/uploads/2023/01/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-656-%D0%94%D0%A3-%D0%BE%D1%82-30.12.2022.pdf
https://library.vsau.ru/wp-content/uploads/2023/01/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-656-%D0%94%D0%A3-%D0%BE%D1%82-30.12.2022.pdf
https://library.vsau.ru/wp-content/uploads/2023/01/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-656-%D0%94%D0%A3-%D0%BE%D1%82-30.12.2022.pdf
https://library.vsau.ru/wp-content/uploads/2023/01/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-656-%D0%94%D0%A3-%D0%BE%D1%82-30.12.2022.pdf
https://library.vsau.ru/wp-content/uploads/2022/10/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-411-%D0%94%D0%A3-%D0%BE%D1%82-10.10.2022.pdf
https://library.vsau.ru/wp-content/uploads/2022/10/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-411-%D0%94%D0%A3-%D0%BE%D1%82-10.10.2022.pdf
https://library.vsau.ru/wp-content/uploads/2023/08/%D0%9B%D0%B8%D1%86%D0%B5%D0%BD%D0%B7%D0%B8%D0%BE%D0%BD%D0%BD%D1%8B%D0%B9-%D0%BA%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-225_%D0%94%D0%A3-%D0%92%D0%9E-%D0%BE%D1%82-25.07.2023.pdf
https://library.vsau.ru/wp-content/uploads/2023/08/%D0%9B%D0%B8%D1%86%D0%B5%D0%BD%D0%B7%D0%B8%D0%BE%D0%BD%D0%BD%D1%8B%D0%B9-%D0%BA%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-225_%D0%94%D0%A3-%D0%92%D0%9E-%D0%BE%D1%82-25.07.2023.pdf
https://library.vsau.ru/wp-content/uploads/2023/04/%D0%9B%D0%B8%D1%86%D0%B5%D0%BD%D0%B7%D0%B8%D0%BE%D0%BD%D0%BD%D1%8B%D0%B9-%D0%BA%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-62-%D0%94%D0%A3_23.03.23.pdf
https://library.vsau.ru/wp-content/uploads/2023/04/%D0%9B%D0%B8%D1%86%D0%B5%D0%BD%D0%B7%D0%B8%D0%BE%D0%BD%D0%BD%D1%8B%D0%B9-%D0%BA%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-62-%D0%94%D0%A3_23.03.23.pdf
https://library.vsau.ru/wp-content/uploads/2023/08/%D0%9B%D0%B8%D1%86%D0%B5%D0%BD%D0%B7%D0%B8%D0%BE%D0%BD%D0%BD%D1%8B%D0%B9-%D0%BA%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-226-%D0%94%D0%A3-%D0%A1%D0%9F%D0%9E-%D0%BE%D1%82-25.07.2023.pdf
https://library.vsau.ru/wp-content/uploads/2023/08/%D0%9B%D0%B8%D1%86%D0%B5%D0%BD%D0%B7%D0%B8%D0%BE%D0%BD%D0%BD%D1%8B%D0%B9-%D0%BA%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-226-%D0%94%D0%A3-%D0%A1%D0%9F%D0%9E-%D0%BE%D1%82-25.07.2023.pdf
https://library.vsau.ru/wp-content/uploads/2022/12/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-493_%D0%94%D0%A3-%D0%BE%D1%82-11.11.2022.pdf
https://library.vsau.ru/wp-content/uploads/2022/12/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-493_%D0%94%D0%A3-%D0%BE%D1%82-11.11.2022.pdf
https://library.vsau.ru/wp-content/uploads/2021/12/%D0%9D%D0%AD%D0%91.-%D0%94%D0%BE%D0%B3%D0%BE%D0%B2%D0%BE%D1%80-%E2%84%96-101-%D0%9D%D0%AD%D0%91-2097-%D0%BE%D1%82-28.03.2017.pdf
https://library.vsau.ru/wp-content/uploads/2021/12/%D0%9D%D0%AD%D0%91.-%D0%94%D0%BE%D0%B3%D0%BE%D0%B2%D0%BE%D1%80-%E2%84%96-101-%D0%9D%D0%AD%D0%91-2097-%D0%BE%D1%82-28.03.2017.pdf
https://library.vsau.ru/wp-content/uploads/2021/12/%D0%9D%D0%AD%D0%91.-%D0%94%D0%BE%D0%B3%D0%BE%D0%B2%D0%BE%D1%80-%E2%84%96-101-%D0%9D%D0%AD%D0%91-2097-%D0%BE%D1%82-28.03.2017.pdf
https://library.vsau.ru/wp-content/uploads/2021/12/%D0%90%D0%BA%D1%82-%D0%B2%D0%B2%D0%BE%D0%B4%D0%B0-%D0%B2-%D1%8D%D0%BA%D1%81%D0%BF%D0%BB%D1%83%D0%B0%D1%82%D0%B0%D1%86%D0%B8%D1%8E-%D0%AD%D0%91-%D0%92%D0%93%D0%90%D0%A3.-merged-pdf.io-3.pdf
https://library.vsau.ru/wp-content/uploads/2021/12/%D0%90%D0%BA%D1%82-%D0%B2%D0%B2%D0%BE%D0%B4%D0%B0-%D0%B2-%D1%8D%D0%BA%D1%81%D0%BF%D0%BB%D1%83%D0%B0%D1%82%D0%B0%D1%86%D0%B8%D1%8E-%D0%AD%D0%91-%D0%92%D0%93%D0%90%D0%A3.-merged-pdf.io-3.pdf
https://profspo.ru/books/36300
https://znanium.com/catalog/document?id=438195
https://profspo.ru/books/110113
https://profspo.ru/books/110167

6. JIpsikoB, b. H. ['eone3us [Dnektponnsiit pecype] : yueOnuk nis CITIO / b. H. [pskos,
A. A. Ky3un, B. A. BambkoB ; JlpsikoB b. H., BamskoB B. A. — 3-¢ uzn., ucnp. — CaHKT-
[TerepOypr : Jlans, 2023 .— 296 c¢. — Kuwura u3 xoyuekuuu Jlanp - MHXEHEPHO-TEXHUYECKUE
nayku .— ISBN 978-5-507-45566-9 .— <URL:https://e.lanbook.com/book/276401> .—
<URL:https://e.lanbook.com/img/cover/book/276401.jpg>.

3.2.2. JlonoJHUTENbHbIE HCTOUHUKU:
1.bpeis M. S. UnxenepHas reonesus u reoudpopmaruka. Kpatkuit kypc / bpeiap M.SL.,
boromonoBa E.C., Koyrus B.A., Jléeun Bb.A. — Mocksa : Jlans", 2023 . [DU] —
<URL:https://e.lanbook.com/book/341231> .
2.Cnecapuyk B.A. HopMupoBaHue TOYHOCTH U TEXHHUYECKUE U3MEPEHUS [ DIEKTPOHHBIN

pecypc]| : yuebHoe mocodbue / B.A. Cnecapuyk .— HopmupoBaHue TOYHOCTH M TEXHHUYECKHE
usmepenus, 2016 .— 228 ¢ [DU] — <URL.: https://profspo.ru/books/67665 .

3.2.3. MeroauuecKkue U30aHus
1. MaremaTtuueckast 00paboTKa pe3yabTaTOB I'€0/1€3NYECKUX U3MEPEHUl [DIeKTPOHHBIN
pecypc] : MeTOAMYECKHME YyKa3aHUS 10 M3YYEHUI0 JUCUUIUIMHBI U OpraHu3aluu
camocTosITeNbHON paboThl 1o crenuanbHocty 21.02.20 INpuxnagnas reonesus / Boponexckuit
TFOCYAApCTBEHHBIM arpapHblii yHuBepcutTeT, DakyiabTeT 3€MIIEYCTPOMCTBA M  KaJacTpoB,

Kadenpa reonesun ; [coct. M. B. BaneeBa] .— DaektpoH. TekcToBble naH. (1 daiin : 594 KoO)
— Boponex : BopoHexxckuil rocy1apcTBEeHHBIN arpapHblii yHuBepcuteT, 2024 .— 3ariaBue ¢
TUTYJBHOTO dKpaHa .— PexxuM JocTyma: i aBTOPU30BAHHBIX MOIb30BaTene .— TeKCTOBbIN

¢aitn .— Adobe Acrobat Reader 4.0 .— <URL:http://catalog.vsau.ru/elib/metod/m9316.pdf>.

3.2.4. Ilepuonuueckue U3JaHus

1.I'eone3uss u kaprorpadus : HAyYHO-TEXHHYECKUW W IPOU3BOJACTBEHHBIN >XypHan /
yapeauTens : [ 1aBHOE ynpaBiieHUE T'eojie3u U KapTorpaduu .— MockBa : ['ocymaapcTBeHHbBIN
KapTorpaduueckuii ¥ reoe3ndeckuii HeHTp, 1956- .

2.T'eonpotu : Hay4YHO-TEXHUUECKUH KypHAI 1O T'eofie3uH, KapTorpaduu U HaBUTalUH /
WNndpopmarnmonnoe arenrctso "I'POM" .— Mocksa : [Ipocnekt, 2011 .—

3.Bectauk Pocpeectpa : odpunmansHoe u3ganue / yupenurtenn : demepanibHas ciayxkoa
rocynapctBeHHoi peructpauuu, PI'YII "denepanbHblii kagacTpoBbli neHtp "3emusa" .—
Mocksa : 3emus, 2009- .—

4.3emieyCTpOCTBO, KaJgacTp M MOHUTOPUHI 3€MEJb : HAy4HO-IPAKTUYECKUH
©KEeMEeCAYHBIA KypHall / ydpenuTenb : AkajgemMus OOIIECTBEHHO-PKOHOMHYECKHMX HayK .—
Mocksa : [Ipocsemenue, 2005- .—

5.BectHuk ~ BOpOHEXKCKOro  rocylapCTBEHHOI'O  arpapHoro  yHUBEpCUTETa

TEOPETUUECKUN U HAay4yHO-TIIPAaKTUYeCKuil *ypHai / BopoHex. roc. arpap. yH-T .— BopoHex :
BI'AY, 1998- . —

3.3.MarepHa/IbHO-TEXHHUYECKOE M IIPOrpaMMHoOe o0ecneyeHue

Cenenusi 0 MpOrpaMMHOM 00ecriedeHUH O0IIEero Ha3HAUYCHUS

Ne Ha3BaHue Pa3memenue
1 | Onepanuonnbie cuctembl MS Windows /Linux /Peq OC MK s HOE?X?,OH cetn
5 [Makers! oducHbix npunoxenuit MS Office / 1K B nokaypHOM ceTn
OpenOffice/LibreOffice BI'AY
[Iporpammer 111 mpocmoTpa ¢aiinoB Adobe Reader / DjVu 1K B nokanpHON ceTu
3
Reader BIr'AY
4 | bpaysepsl Annekc bpaysep / Mozilla Firefox / Microsoft I1K B s10KaJIBHOM ceTH

10


https://e.lanbook.com/book/276401
https://e.lanbook.com/img/cover/book/276401.jpg
https://e.lanbook.com/book/341231
https://profspo.ru/books/67665
http://catalog.vsau.ru/elib/metod/m9316.pdf

Edge BI'AY
[1K B 0KasibHOM ceTn

5 | AntuBupycHas nporpamma DrWeb ES BIAY
. [IK B nOKaJIbHOM cETH

6 | IIporpamma-apxusarop 7-Zip BLAY
7 | Mynetumenua npourpsiBatens MediaPlayer Classic HK s HO;?:;OH cet
8 | Ilnardopma onnarin-o0yuenus eLearning server R N

BI'AY
9 | Cucrema komnbrotepHoro tectupoBanust AST Test HK B sioKatbHoM ceth

BI'AY

Crnenuann3upoBaHHOE MPOrpaMMHOE OOeCIeYeHne
No HazBanue Pasmerenue

1 |'eoundopmanmonnas cucrema ArcGIS Workstation

TIK ayz. 16, 18 (K9)

2 |T'eoundopmanuonnas cucrema ObjectLand

TIK B j10KaspHOU ceTHU

BI'AY
. . [IK B nokayibHOU ceTH
3 |ITaker cratucTuyeckoit 0OpaboTKH AaHHBIX Statistica
BI'AY
4 Cucrema  aBTOMaTW3upoBaHHOro  npoektupoBanus  u| IIK B nokanpHOM ceTH
yepuenus Autocad BI'AY
I1K B nokaJIbHOM ceTH
5 |Cucrema TpexmepHoro moaenupoBanus Kompas 3D BLAY

[Tomerenus i BefieHUs 00pa30BaTEIILHOIO IIpoiiecca 1 000pyI0BaHNE
J1J1s KOHTaKTHOH paboThI

HaunmenoBanune momenieHuii 1Jist IpoOBEICHUS BCEX
BUJIOB YUE€OHOH 1€ TeIbHOCTH, ITPEIyCMOTPEHH O
y4€OHBIM TJIAHOM, B TOM YHCJI€ TOMEIICHHS JIJIs
CaMOCTOATENILHOM paboThI, C YKa3aHUEM MEePeUHs
OCHOBHOT'0 000pY/TIOBaHMSI, Y4€OHO-HATJISITHBIX
MOCOOUH M MCIOJIb3yEeMOT'0 MTPOTPaMMHOTO
obecreueHus

Anpec (MECTOMOJIOKEHHE) TTOMEIIEHU
JUIS TIPOBEJICHHSI BCEX BUAOB y4eOHOU
JEATeNbHOCTH, IPETyCMOTPEHHOM
y4€OHBIM IUIAHOM (B CIydae peajn3anuu
00pa3oBaTeIbHOM MPOrPaMMBbI B CETEBOM
(dopme TOTOTHUTEIBHO YKa3bIBACTCS
HaMMEHOBAaHUE OpraHU3aIfH, C KOTOPOH
3aKJIIOUEH JI0TOBOD)

Y4eOHbIE ayAUTOPUM [UIA TPOBENEHUS Yy4eOHBIX

3aHATHUH.

Kommiekr yuebHOM MeOenu, Npe3eHTALOHHBIN
KOMIUIEKC, JI€MOHCTpAallMOHHOE O00OpyAOBaHME U
yueOHO-HaIJIsAHble 1OCcOoOus: JIOCKAa MarHuTHafd,

nabopaTopHoe 00OpyaoBaHuUE: JHMHEHKa J[poObiiesa,
TUITAHUMET]P

Kommnexkr yueOnori wmebemu, KK  TteneBusop,
MapKepHas JIOCKa, IEMOHCTPAIIMOHHOE 000PYI0BaHHE

U yuyeOHO-HarIHBIE TMocoOus, JabopaTopHOE
obopynioBaHue, KOMIIbIOTEpPHAS TEXHHKA C
BO3MOXXHOCTBIO MOAKIIOUEHUs K ceth "UHTepHer" u
obecrieueHueM JocTyna B AIIEKTPOHHYIO
nH(OPMAIMOHHO-00Pa30BaATEIHHYIO cpeny,

394043, BopoHexckas 001acTh, T.
Boponex, yi. Jlomonocosa, 811, kopm.1.
ayn. 217,222,225

394043, BopoHexckas 001acTh, T.
Boponex, yi. Jlomonocosa, 811, kopr.1.
ayn. 227,228
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UCIIOJIb3yeMOe  IPOrpPaMMHOE

MediaPlayer Classic,

Kommiekr yuebHOW Mmebenw,
o0opynoBaHue ©  y4eOHO-HArJISITHBIC
reojie3uueckue  npubopbl  (TEOHOJIHT,
JJIEKTPOHHBIA  TaXeoMETp,
Na3epHbBId  JanbHOMEp, CIIYTHUKOBas
paarocucTema), nabopaTopHoOe
OamiMak ~ HHUBEIMPHBIH, JIMHENKa
MIJIAHUMETPhI

MeOenu,
y4eOHO-HATJISTHbIC

Kommuiekt  yuebHOI
o0opyJIoBaHUE W

IUIAHUMETP, KYpBUMETP

obecrieueHue
Windows, Office MS Windows, DrWeb ES, 7-Zip,
Sunexc bpayzep/ Mozilla
Firefox / Internet Explorer, ALT Linux, LibreOffice

JEMOHCTPAIIMOHHOE
nocoous:
HUBEIHUD,
3JICKTPOHHBI ~ HUBEIUD,

ammaparypa,
obopynoBaHue:
IITaTUBBI, peiika HUBEIMPHAS, JICHTA 3eMJIEMEpHas,
Jpoosiiesa,

JIEMOHCTPAIIHOHHOE
rmocoous,
nabopaTopHoe 00OpynoBaHME: JUHEHKa J[poObiiieBa,

MS

394043, BopoHnexckas 001acTh, T.
Boponex, yn. Jlomonocosa, 811, kopr.1.
ayn. 120

394043, Boponexckass o0iacte, T.
Boponex, yn. Jlomonocosa, 811, kopr.1.
ayn. 120, 210, 223, 224, 226, 229, 230,
232

Jl1st caMoCTOsITEIbHON padoThI

HaumeHnoBaHue moMmenieHui s poBEACHUS BCEX
BHJIOB yUEOHOM JIEATEIILHOCTH, IPEYCMOTPEHHON
y4€OHBIM TUIAHOM, B TOM YHCJIC TTOMEIICHHS IS

CaMOCTOSITEJIbHOIM paboThl, C yKa3aHUEM II

epeuHs

OCHOBHOT'0 000PYIOBaHMSI, y4eOHO-HATJISTHBIX
O0COOUH ¥ HCIIOIh3yEeMOT 0 TTPOT PAMMHOTO

obecrieyeHus

Anpec (MECTOIOIOKEHNE) TOMEIIEHUN
JUTS TIPOBECHUS BCEX BUOB y4EOHOM
JesITENbHOCTH, TIPEIyCMOTPEHHOU
y4eOHBIM TJIAHOM (B Cydae peaan3aiuu
o0pa3oBaTeIbHON MIPOrPAMMBI B CETEBOI
(dbopMe TONOTHUTENBHO YKa3bIBACTCS
HAaMMEHOBAaHUE OPraHU3aI, C KOTOPOH
3aKJIFOYEH JIOTOBOP)

[Tomernienust 111 CaMOCTOSITEIBHON PabOTHI.

Kommniektr yuebnoit wmebemu, KK TteneBuzop,
MapKepHas J0CKa, JI€MOHCTPALIMOHHOE
o0opynoBaHue ¥ y4eOHO-HATJSAHBIE MOCOOHS,
nabopatopHoe  00OpYIOBaHHE,  KOMIIBIOTEpHAs
TEXHHKA C BO3MOXKHOCTbIO TOAKJIIOYEHUS K CETU
"UnTepHer" u  obecrneueHueM  JocTyna B
AJIEKTPOHHYIO ~ MH(OPMALIMOHH0-00pa30BaTEIbHYIO

cpeay, HCIOJIb3YyEMOC IIPOrpaMMHOC obecrieueHue
MS Windows, Office MS Windows, DrWeb ES, 7-
Zip, MediaPlayer Classic, fAunexc bpayzep/ Mozilla
Firefox / Internet Explorer, ALT Linux, LibreOffice

394043, Boponexckas  obmacte, T.
Boponex, yn. Jlomonocona, 811, xopm.l.
ayn. 227,228
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4. POHJI OHEHOYHbLIX CPEJACTB, KOHTPOJIb U OIIEHKA PE3YJIbTATOB

OCBOEHUA JTUCHUITJINHbI

4.1. OueHka pe3yJibTaTOB 0CBOECHUS AUCUUIIMHBI

Komnerenuuu OcHoBHbI€ MTOKa3aTeaN OUEHKH | DOpMbI U METO/bI OLIEHKU
pe3ysbTara
K 1.7. BemonnaTte | JleMoHCTpanus 3HaHUM, TectupoBaHue, yCTHBINA U
IIEPBUYHYIO YMEHHI U IPAKTHYECKOTO MACbMEHHBIN OMPOC.
MaTeMaTHYECKyI0 00pabOTKy | OmbITa MO aHAIHM3Y U DkcrepTHOE HAOMOIeHHE U
pe3yJIbTaToB MOJIEBBIX | YCTPAHEHUIO MPUIHH OIICHKA TTPAKTUYECKUX
reoIe3N4eCcKUX M3MEpPEeHUN C | BOSHMKHOBEHHUS MOTPEIIHOCTEH | 3aHITUH.
UCIOJIb30BaHUEM W3MEpEHUH, BBITIOJTHEHUIO OreHka pe3yabTaToB.
COBPEMEHHBIX MaTeMaTUUYECKOM 00paboTKu
KOMITBIOTEPHBIX ~ MPOrpaMM, | pe3yJbTaTOB MOJIEBBIX
AQHAJM3UPOBATh U YCTPAHATh | F€0JIE3NUYECKUX U3MEPEHUH, B
IPUYNHBI BO3HUKHOBEHMSI | TOM YHCJIE C UCIIOJIb30BAHUEM
Opaka u TpyOBIX OIIMOOK | COBPEMEHHBIX KOMITBIOTEPHBIX
U3MEpPEHUH. MIPOrpaMm
I[IK 1.8. OcyiecTBisaTh JleMoHcTpanus 3HaHuM, | TecTupoBaHue, yCTHBIN U

CaMOCTOSITEIIbHBIN KOHTPOJIb

pe3ysbTaTOB  MOJICBBIX U
KaMepaJIbHBIX T'€0/Ie3NYECKUX
paboT B COOTBETCTBHUU C
TpeOOBaHUAMU

JICUCTBYIOLIUX HOPMATHUBHBIX
JIOKYMEHTOB.

™M €HUM U MMPaKTHYCCKOIro

ONbITa 1O  ITPOBEACHUIO
KOHTPOJIS pe3yIIbTaTOB
MOJICBBIX M KaMepaJbHBIX
reoJIe3uYecKnuXx  pabor B
COOTBETCTBHH c
TpeOOBaHUAMU

HeﬁCTByIOHII/IX HOPMAaTUBHBIX
JOKYMCHTOB.

MUCHMEHHBIN OIpoc.
DKCepTHOE HAOIIOACHHE U
OIICHKA MPAKTUYECKUX
3aHITUH.

OueHka pe3yabTaToB.

4.2 KoHTPOJIb U OlIeHKA Pe3yJ1bTAaTOB 0CBOCHHS TUCIUTLINHBI

4.2.1. KpuTepum OlleHKH YCTHOIO ONIpoca

Onenka Kpurepun

BBICTABJIAETCS 00Y4arOLEMYCsl, €CIIM OH YETKO BBIPAXKaeT CBOIO
«OTIMYHO» TOYKY 3pEHMsI IO paccMaTpUBaEMbIM BOIIpOCaM, ITPUBOJIS

COOTBETCTBYIOLIME IPUMEPDI

BBICTABJIAETCS 00Y4aIOLEMYCsl, €CIIM OH JOMYCKAeT OT/AEIbHbIE
«XOPOIIO»

NOrpCIiHOCTH B OTBETC

«YAOBJICTBOPUTCIILHO»

BBICTABJISIETCS 00yUaIOLIEMYCs, €CIIM OH 00HAPYKUBAET MPOOETHl B
3HAHUSX OCHOBHOTO y4e€OHO-IPOrpaMMHOT0 MaTepuaa

«CHCYIOBJICTBOPUTCIILHO»

BBICTABJISIETCS. 00YJAIOMIEMYCsl, €CJIA OH OOHAPYKUBAET
CYILIECTBEHHBIE TTPOOEIIHI B 3HAHUSAX OCHOBHBIX IMOJIOKEHUIN yaeOHOM
JTUCITUTUIMHBI, HEYMEHUE C TIOMOIIBIO MTPEN0IaBaTENs MOTYyYUTh
MPaBUIIbHOE PEIICHNE KOHKPETHOW MPAaKTUYECKOM 3a/1auu U3 4uciia
MPEYCMOTPEHHBIX pabodell mporpaMMoi y4eOHOU U CITUTITMHBI

4.2.2. KpuTepuu OlleHKHM NPAKTHYECKHUX 331 aHUl

Oruenka

Kpurepun

3ayTeHo

[IpakTyeckoe 3alaHWe BBIMOJHEHO BEPHO, B IOJIHOM OO0BEME,
MPOBEJEH TMPAaBUJIBLHBIN aHAIM3,
BBIBOJIBI.

[IposiBIeH  TBOpYECKUU

CIACJIaHbI
noaxoa H

apryMEeHTUPOBAHHbIE
JIEMOH CTpaLlHsl
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palrOHAJIbHBIX CI10co00B peIICHUA KOHKPCTHBIX 3aj1a4.
O6yqammnﬁ0ﬂ JaCT OTBCThI HA JOIIOJIHUTCIIbHBIC BOIIPOCHI.

[IpakTueckoe 3agaHUE BBIIOIHEHO, HO a0COJIOTHO HEBEPHO.
JomyieHsl CYILLECTBEHHbIE OLINOKH, UCIpaBisieMble c
HENOCPEACTBEHHOM OMOILBIO ITPENOAABATENS.

He 3auteno

4.2.3. KpuTepuu o11eHKH TECTOB

OneHka, ypoBeHb

JOCTHKEHHUS Ormncanue KpuTeprueB
KOMITETEHIIUHA
OTiM4HO, BEICOKUI Coneprkanre NpaBUIIbHBIX OTBETOB B TeCTe HE MeHee 86%
XOpOIHO, HpO}IBHHyTLIﬁ CO)Iep)KaHI/IC IMpaBUJIBHBIX OTBETOB B TECTE HC MCHCC 71%
Y I0BJIETBOPUTEIILHO, o
o ConeprxaHre TpaBUIBHBIX OTBETOB B TecTe He MeHee 51%
MIOPOTOBBIN
HeynosnerBopurensHo,

CopeprkaHre NpaBHIIBHBIX OTBETOB B TecTe MeHee 51%
KOMIICTEHIIMSI HE OCBOCHA

4.2.4. Kputepum olleHKH HA IK3aMeHe

OneHka, ypoBEHb
IOCTHIKEHUSA Onucanue KpuTepren
KOMIIETEHIINH

OOyuaromuiics  Mmoka3ajl  IOJHblE M IJIyOOKMEe  3HaHUsA
nporpaMMHOro Marcepualjia, JOri4iHO U apryMmCHTHPOBAHO OTBETHUII
OTim4HO, BBICOKUI Ha BCE BONPOCHl SK3aMEHAIMOHHOIO OwWiera, a TakkKe Ha
AOIOJIHUTCIIbHBIC BOIIPOCHI, CIIOCOOEH CaMOCTOSTEILHO peuiaTb
CJIIO0’KHBIE 3aJ1a4M THUCLUILINHBI

OOyuarommuiicss TBepAO 3HAET MPOTPAMMHBIA MaTepHal, TPaMOTHO
€ro U3J1araeT, He JOMYCKAeT CYIIECTBEHHBIX HETOYHOCTEN B OTBETE,
Xopouio, TpOABUHYTHI | JOCTATOYHO IOJHO OTBETUJ HA BOMPOCH AK3aMEHAIMOHHOIO
OouseTa M JIOMOJIHUTEIbHBIE BOMPOCH, CIOCOOEH CaMOCTOSTEIbHO
pemaTh CTaHIapTHHIE 3a1a4H TH CUUTLTMHbI

OOyuaromuiicss Mokasaj 3HaHHE TOJIBKO OCHOB IPOrPaMMHOIO
MaTepHala, yCBOWJI €ro IMOBEPXHOCTHO, HO HE JOMYyCKall IpyObIX

Y A0BIETBOPUTEINBHO, OmMOOK MJIM HETOYHOCTEH, TpeOyeT HaBOISALIMX BONPOCOB IS
IIOPOTOBBIN IIPaBWJILHOTO OTBETAa, HE OTBETUJI HA JOMOJIHMUTEIbHBIE BOIPOCHI,
crnocoOeH pelaTh CTaHJApTHHIE 3a/1a4ydl AMCLUIIIMHBI C IIOMOILBIO
IIperoiaBaTess
OOyuaromuiics He 3HaeT OCHOB IPOrpaMMHOr0O Marepuaia
HeynosiieTBopuTeNBHO, YHarom porp P ’
JOIycKaeT rpyOble omMOKM B OTBETE, HE CHOCOOEH pelaTh
KOMIIETEHLIUS He
OCBOCHA CTaHJapTHblE  3aJaydl  JUCLUUIUIMHBL  JaXke C  IOMOUIBIO

pernojaBaTes

4.3. OueHo4Hble cpeacTBa 1JIsl POBeAeHUsI TEKYIero KOHTPOJISI yCIIeBAeMOCTH

YcTHBbII onipoc
Buner coObrtuii. Bunel ciaydaiiabix coObrtuii. [TosHas rpymnmna coObITHH.
He3zaBucumeble 1 3aBHcHMBbIE COOBITHS. BeposTHOCTH COOBITHS, yCIIOBHASI BEPOSTHOCTD.
3. TloBTopenue wucneiTanuii (OMHOMHANBHOE pacmpeneineHue). BeposTHeimee yucio
MOBTOPEHUN MPU ONPEACICHHOM YU CIIC UCTTBITAHUNA.

N
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12.
13.
14.

15.
16.

17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.

36.

3aKOH pacnpeneseHUs] BEpPOATHOCTEM P MHOT'OKPAaTHBIX MCHbITaHUAX. [IpenenbHblii
3aKOH.

O61ue cBenenns 00 N3MepeHUsIX (PU3NYECKUX BEJIMUMH.

Knaccudukanus usmepennii. CynHocTh U3MEpPEHUN, BUABI U3MEPEHUH.

[TorpentHocTH U3MEPEHHMS: O0IIUE CBEACHUS, KilaccuDUKaIus.

OcHOBHBIE CBOMCTBA CIIy4allHbIX TOTPEUIHOCTEN .

Jate onpenenenue ciydailHbIM OIIMOKaM U3MEpPEHUM.

. JlaTh onpeneneHye cucTeMaTHUYECKUM OIMOKaM U3MEpEeHUH.
. HopmanbHBIN 3aKOH pacnpeneneHus ciayd4aiiHoN BelInduHbl. [lapameTpsl HOpMalIbHOTrO

pacrnpeneneHusl.
ITpaBuiIo Tpex curm, nNpeaenbHbIE MOrPEUTHOCTH.

ToueuHas u UHTEpPBaJIbHAS OLEHKU HCTUHHOI'O 3HAUYEHUS U3MEPSIeMON BEJIMUYHHBI.
Crporoe 00OCHOBaHME BHJA OLIEHOK pE3yJbTaTa HM3MEPEHHH M €ro CiydaiHoH
MOTPELIHOCTH METOO0M MaKCHUMaJIbHOTO MPAaBI0MO100MS.

CyMMapHas orpeiHocTh.

VYder norpemHocTd B 3alMCH OKOHYATEJIBHOIO pe3yibTata u3MmepeHus. Ilopspox
BBITNIOJIHEHUS OKPYTJIEHUS.

Jatb ompeneneHue W 3amucaTh 3HAYEHHE JUIA BEJIMUYMHBI IONPaBKU pe3yJbTaTa
U3MEPEHUS.

CpenHekBazpaTuueckass IOIPEIIHOCTb  KOCBEHHBIX M3MEPEHUH  (IIOTrpEeIIHOCTb
(YHKIIUY OJTHOW TTEpEMEHHOM ).

CpennekBaapaTuyeckas IOTPEIIHOCTh KOCBEHHBIX HM3MEpPEHUH  (IOrpelHOCTh
(YHKIMH HECKOJIBKUX IEPEMEHHBIX).

CpenHekBaipaTiyecKasi MOrpelIHOCTh PA3HOCTEN JBOMHBIX U3MEPEHUM.
HepaBHoTouHbIE n3Mepenusi. CpenHee B3BEUICHHOE.

OneHka OUCIEPCUM CPEAHErO B3BELIEHHOrO. BiMsHME MOrPEHNIHOCTH ONIpENEIICHUS
BECOBBIX K03()(DUIIMEHTOB Ha MOTI'PEIIHOCTh B3BEIICHHOI'O CPETHETO.

OObenuHeHHEe pe3ylnbTaTOB  M3MEPEHHH C€  NPeoONAaoIMMH  CIy4alHBIMU
MOTPELIHOCTAMU

CoBmecTHast 00paboTKa pe3yJbTaTOB M3MEpeHM. 3ajaya ypaBHUBAHUS pe3yJIbTaTOB
W3MEpPEHUN.

Cxema MeToJ]a HaMMEHBUIMX KBaApPaTOB INPH IMOCTPOCHUU JMHEHHON pErpeccuu Io
JaHHBIM DKCIEPUMEHTA, IPUMEHEHNS METOAA HAUMEHbIINX KBaJIPATOB.

[TpuBeneHue TMHENHBIX HEPAaBHOTOUHBIX YCIOBHBIX YPaBHEHUHN K PaBHOTOYHBIM.
Jluneapu3zaiys HeIMHEHHBIX YCIOBHBIX YPaBHEHUH.

Buzpl ycnoBHBIX ypaBHEHHMH 7S Teole3UYecKuX ceTei (ciloBHOE ypaBHeHHE (uryp,
YCIIOBHOE ypaBHEHHE T'OPU30HTA).

Buael ycioBHBIX ypaBHEHHMH Il Teole3MYeCcKUX ceTed (yclIOBHOE ypaBHEHHUE
JUPEKLUOHHBIX YIJIOB, IIOJIOCHOE YCIOBHOE YpaBHEHHME, Oa3HUCHOE YCJIOBHOE
yYpaBHEHHE).

[TapameTpuueckuii cnocod ypaBHUBaHMUSL.

Koppenathelii cioco0d ypaBHUBaHMUS.

VpaBHUBaHME  HMBEIMPHOM CETM IO  METOLYy  HAuMEHBIIUX  KBaJpaToOB
apaMeTpUyeCcKUM CIIOCOOOM.

VYpaBHUBaHHE HUBEIMPHOM CETH MO METOJYy HAMMEHBIIHMX KBaJPaTOB KOPpPEJaTHBIM
CIoco0oM.

YpaBHMBaHHE OAMHOYHOI'O IOJUIOHOMETPUYECKOIO XOJa IO METONY HAMMEHbBIINX
KBaJ[PaTOB KOPPEIATHBIM CIIOCOOOM.

VYpaBHMBaHME  HUBEJIUPHOM CETM IO  METOAY  HAuMMEHBIIMX  KBaJpaToB
apaMeTpUyecKUM CIOCOOOM.

VYpaBHUBaHHE HUBEIMPHOM CETH MO METOJy HAaUMEHbBIIMX KBaJIpaTOB KOPPEIaTHBIM
CIIOCOOOM.
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37.

38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
51.
52.
53.

54.
55.
56.
57.
58.
59.
60.
61.

62.

63.

64.
65.
66.

67.
68.
69.
70.
71.
72.

VYpaBHUBaHME OAMHOYHOI'O IMOJMTOHOMETPUUECKOrO XOAa IO METOJAY HauMEHBUIMX
KBa/IpaToOB KOPPEIAaTHBIM CIIOCOOOM.

IIpyHMnnanbHas CyIHOCTh YIPOUIEHHBIX METO/IOB.

VYpaBHHBaHNE CHEMOYHOM CETH U3 TPEX TEOJOJUTHBIX XOJI0B C OJHOM Y3J10BOM TOUKOM.
CymHOCTb crioco0a mocieaoBaTelbHbIX mpuommKkeHuil. [Topsiok ypaBHUBaHHUS.

JlaiiTe moHsITHE U3MEPEHHUS.

Kakue n3MepeHus Ha3plBalOT pABHOTOYHBIMU M HEPAaBHOTOUYHBIMU?

Kakue nzmepenus Ha3pIBatOT HEOOXOAUMBIMH U N30BITOYHBIMU?

Urto Ha3bIBa€TCSl UICTUHHOW MOTPELTHOCTHIO?

[TpuBenuTe KnaccuuKamio MOrpeHIHOCTEN U3MEPEHUH.

Ha3oBute cBoOlCTBa CIlydaiiHBIX MOIPEIIHOCTEN.

[IepeunciuTe OCHOBHBIE KPUTEPUU OLICHKH TOYHOCTH PE3YJIbTATOB U3MEPECHUM.

Kakue nmorpemnHocts siBIstOTCS a0 COMIOTHRIMH?

UYto Ha3bIBaeTCd OTHOCUTENIBHON MOTPEITHOCTHIO?

Cpennue KBaJapaTuyecKue MorpemHocTd GyHKINI U3MEpEHHBIX BETUYUH.

CpenHsis KBajpaTUyeckas MOrPEIIHOCTb apu(METHUECKOI CepeIUHBI.

BeposiTHenmme norpemHocT ¥ UX CBOWCTBA

CpenHsis KBaJpaTUUyecKas MOTPELIHOCTb OTIAEIbHOIO M3MEpPEHUs U apu(MeTH4ecKon
CEpEIMHBI BBIPAKCHHBIE YEPE3 YKJIOHEHUS OT

cpenHero apuMeTu4ecKoro.

Kax BBINOJHUTE OLIEHKY TOYHOCTH 110 Pa3HOCTSAM JABOMHBIX

PaBHOTOYHBIX U3MEPEHUM.

[Tonsatue o Bece usmepeHus.

BecoBoe cpennee unu obuiast apupmeTnieckas cepeivHa.

Beca He3aBUCHMBIX U3MEPEHUH U UX CBOMCTBA.

CpenHsis KBajipaTUUyecKas OTPEIIHOCTb EAMHUIIBI BECa.

CBoiicTBa YyKJIOHEHHI HEMOCPEACTBEHHO W3MEPEHHBIX BEJIMYMH OT UX 00IIei
apu(MeTHIeCcKOi CepeTUHBI.

CpenHsis KBaJpaTUUecKasi IOTPEIIHOCTh EAMHMIIBI ~ Beca,  BbIpaXKEHHas  4epes
WCTUHHBIE MOTPEIIHOCTH.

CpenHsis KBaJipaTUUeCKasi IOTPEIIHOCTh €AMHMIIBI ~ Beca,  BbIpaKEHHas  4epes

YKIIOHEHHS OT BECOBOI'O CPEIHETO.

CpenHsis KBajpaTUUecKas OTPEIIHOCTh BECOBOTO CPEAHETO.

Beca ¢yHKIMIT HE3aBUCHMBIX U3MEPEHHBIX BEJIHYHWH.

[Tonatue o npsiMoil 1 0OpaTHOMN 3a/1a4ax TEOPUH MOrpemHocTed u3Meperuit. [Ipunnun
PaBHBIX BIIMSHUM.

CyIIHOCTb ypaBHUTEIBHBIX BBIYUCICHUN. MeTON HauMEHbIINX KBAaPaTOB.

Bunbl ycI0BHBIX ypaBHEHUH.

CyImHOCTb KOPPEIAaTHOT O ClI0c00a ypaBHUBAHMUSL.

YpaBHUBaHME HEHTPAIbHOU CUCTEMBI.

YpaBHUBaHME re0IE€3UNYECKOT0 YETHIPEX YT OJIbHUKA.

VYpaBHUBaHME LENM TPEYrOJbHUKOB MEXAY [IBYMsS MCXOJHBIMH CTOPOHAMH
(6a3ucamn).

IIpumepHbIe MPaKTHYECKHE 321aHUSA

3aoaua 1.
B pesynbraTe M3MEpEHUH TOMydeHbl Cleayrolme 3Hauenus Beanunnbl X | 3,33; 3,53;

2,99; 3

,52; 3,75. TlocTpouTh TOYEUHYIO OIIEHKY, 3aMMHCaTh PE3yJIbTAT B CTAHAAPTHOU (opMme.

3aoaua 2.
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[TocTpouTs BBIpaXKeHUE IJ1s OUEHKU JUCIEPCHH KOCBEHHBIX U3MEPEHHUI BEIUYUHBI W,
CBSI3aHHOW C M3MEPEHHBIMU B XOJ€ MPSAMBIX M3MEPEHUN 3HaYeHUusAMH BesnuuH X, Y, Z, U,
aOCOJIIOTHBIC JIUCIIEPCUU  PE3YJIbTATOB HM3MEPEHUH KOTOPBIX HW3BECTHBI, CJCAYIOIIUM
cootHomeaueM: W =X +YZ + U.

3aoaua 3

Hannmmure BbIpaxkeHue [  cpeaHel KBaJpPAaTUYECKOW  IOrpElIHOCTH
m,, anredpandeckoit cymmsl y = /1 1/l + ... £ I, , N u3MepeHHbIX BenuuuH Iy, lp, ..., I .

3aoaua 4.

Hamumure dopmyny s cpeaHedl KBagpaTHUECKOW MOTPEIIHOCTH, BBIPAKEHHOU
Yyepe3 UCTUHHBIE IOIPEIIHOCTY U3MEPECHUN.

3aoaua 5.
PaccunTaiiTe CpeqHIO KBaJpAaTHUECKYIO MOrPEIIHOCTh ny GyHKuuK Buga y = li + I,
rae l1 = 5,6 m; 1= 10,5m; m1=0,05m; m>=0,05 m.

3aoaua 6.

Paccuuraiite CPEIHIOIO KBAJIPATUYECKYIO NOTPEIIHOCTL /My  JIMHEWHOM
byukuuu Bupa y = aih + aoly + asls , 20e an= 2; 11=123, 55m; ax =4; 1, =123, 15m;
az=3; 13=122, 55m; m1=0,05m; m2=0,01 m; m3=0,06 .

3aoaua 7.
Ecnu u3mepeHHOEe 3HAaYEHWE TOPU3OHTAIBHOTO yria cocraBisieT 65°25'30”, a ero mcTUHHOE
3HaueHue 65°25'25", yeMy paBHa UCTHHHASA MOTPEIIHOCTh. OTBET 3aAMUILUTE YUCIIOM B CEKYH/IaX.

3aoaua 8.

Bpruuciuth Beca MPEBBINICHUH MO  XO0JaM T'€OMETPUYECKOr0 HUBEIUPOBAHUS
COOTBETCTBEHHO mimHOM L1=5,2km, L,=3,4xMm, L3= 10,7km, mpuHSB B Ka4ECTBE U3MEPEHUS C
€IMHUYHBIM BECOMITPEBBIIIIEHUE 10 XOY AJTHMHON ¢ =5KM.

3aoaua 9.
Ompeznenure aOCOMIOTHYIO JIMHEHHYIO IOTPENIHOCTh Xofa Tus, €CIM  HEBSA3KU B
npupameHusax koopauHar fy, = -0,12m, f, =+0,16Mm.

3aoaua 10.
BBIMOMHUTE OLIEHKY TOYHOCTH W3MEPEHHSI IPEBBILICHUN 110 HeBsI3KaM B Xoaax fni= 2mm;
fho= 14mm; fha=6mm; L1=52km; Ly=3,4xm; L3=10,7xMm.

HpI/IMepHLIe TECTOBBIC 3aJaHUsA

Buibepume 00un npasuivusiii omeem.

1. 3HaueHue (GU3NYECKON BEIUUUHBI €CTh:

1 BBIpaXKEHHE pa3Mepa (U3NYECKONM BEJIWYUHBI B BUJIE HEKOTOPOTO
qyciia MIPUHATHIX €IUHUL U3MEPEHUS JaHHOH (HU3NYeCKON BETUYUHBI

2 XapaKTepUCTHKa CBOICTBa (u3MYecKoro oObEKTa, pa3iuyHas B
KaueCTBEHHOM OTHOLICHUU JUJIA psiia (PU3NYECKUX 00BEKTOB

3 KOJIMYECTBEHHAs] OMPEAEICHHOCTh HEKOTOPOW BEIWYHMHBI, IPUCYLIAs
KOHKPETHOMY OOBEKTY, CUCTEME, SIBIICHUIO UJIH IIPOLIECCY

4 BbIpaXKCHHE (U3NUYECKONM BEIUYMHBI B BUJEC EIUHUIBI H3MEPEHUs

JTAaHHOW (PU3UYECKOM BEITUINHBI

Buibepume 00un npasuivusiii omeem.
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2. Pazmep pu3nueckoil BETUYHUHBI €CTh.

1

2

KOJINYECTBEHHAs OMPENEIEHHOCTh (PU3MUECKOI BEIMUYMHBI, IpUCYILAs
KOHKPETHOMY OOBEKTY, CUCTEME, SIBJICHUIO WM MPOLIECCY
XapaKTepUCTUKA OJHOTO U3 CBOMCTB (PU3UUECKOTO O0OBEKTA (SBIICHUS,
npoiiecca)

ompeneneHHas (u3nueckas BeIMYMHA, TMPUCYIIas KOHKPETHOMY
00BEKTY, CUCTEME, SBJICHHUIO UM IIPOIIECCY

oIpeJereHHas KayeCTBEHHAsI XapaKTepHCTHKA, npucymast
KOHKPETHOMY OOBEKTY

Buvibepume 00un npasunvhvlii omgem.
3. UctuHHOE 3HaueHue (PU3NUECKOM BETMUYHHBI :

1

3HaueHHe (PU3NYECKON BEINYUHBI, TOJIYYEHHOE DKCIEPUMEHTAIbHBIM
MyTeM, NP OrPAaHUYEHHOM YMCIIE HU3MEPEHHIl C HUCIOJb30BaHUEM
BBICOKOTOUYHBIX CPEJCTB U3MEPEHUN

3Ha4yeHue (U3NUECKON BEIUYMHBI, MTOJy4EHHOE HKCIEPUMEHTaIbHBIM
IIyTeM U OJIM3K0€ K MCTUHHOMY 3HaYEHHIO

3HaueHue (U3NYECKON BEJIMYMHBI, MOJIYYEHHOE M3 OOJIBIIOro 4ucia
U3MEPEHUN

3Ha4yeHue (U3MUECKOW BEIMYUHBI, KOTOPOE HJACAJIbHBIM 00pa3zoM
XapaKTepU3yeT B KAa4eCTBEHHOM U KOJIMYECTBEHHOM OTHOLIEHUSX
COOTBETCTBYIOLIYIO (PU3NYECKYIO BEJIMUUHY

Buvibepume o0un npasuvuwiii omeem.
4. Iloxg TOYHOCTBIO U3MEPEHHUSI IOHUMALOT:

1

2

CTEIeHb MPUOIKEHUS pe3yIbTaTa U3MEPEHHs K APYroil 0HOpOIHON
BEIIMYMHE, IPUHATOH 34 €AUHULLY U3MEPEHUs

CTEIEHb HAJECKHOCTH WM CTENEHb JOBEPUS K pe3yIbTaTy U3MEPECHUS
BBIPAKEHHYIO YMCJIOM PaBHBIM YHCILYy U3MEPEHUN

pa3HOCTh MEXAY WCTUHHBIM (MJIM MPUHATHIM 332 HCTUHHOE) H
M3MEPEHHBIM 3HAUYEHUEM U3MEPSIEMON BEITMYHUHBI

CTEIIEHb NPUOIMKEHHUS pe3ynbTaTa U3MEpPEHHs] K HCTUHHOMY
3HAYCHHUIO U3MEPSAEMOM BEIMYHUHbI

Buvibepume ooun npasunvrwvill omeem.
5. dusnueckas BeJINYNHA ABJIICTCA.

1

XapaKTEepPUCTUKOM OJHOTO W3 CBOHCTB (PU3WYECKOrO OOBEKTa
(siB7eHMS, TIporiecca), o0miell B KaYECTBEHHOM OTHOIICHHWH JJISl psia
¢uznueckux OOBEKTOB, HO B KOJIMYECTBEHHOM BBIPAXXECHUU
WHIWBHUIYaTbHON JJISI KQXKI0T0 U3 HUX

XapaKTEePUCTUKOM HECKOJLKMX CBOHCTB (DU3MYECKOro oOBEKTa,
pa3sIMYHOM B KAYECTBEHHOM OTHOUICHMHM [JIs psga (U3HYECKHX
00BEKTOB

KOJINYCCTBECHHOM OTIPEEIICHHOCTHIO HEKOTOPOH BEJINYHHBI,
MPUCYIIEH KOHKPETHOMY O0BEKTY, CHCTEME, SIBJICHHUIO UJTH MPOIECCY
3HaYEHHEM (busngeckoit BEJINYHHBEI, MOJTYYCHHOE
AKCIIEPUMEHTAJIbHBIM IyTEM M HACTOJBKO OJHM3KOE K HCTHHHOMY
3HAYCHHUIO, YTO B IMOCTABJIICHHON M3MEPUTEIBHOM 3a/1aue MOXET OBITh
KCITOJIb30BAHO BMECTO HETO

Buvibepume ooun npasunvhwill omeem.
6. IIpsaMbIMU U3MEPEHUAMU HA3bIBAIOTCS
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4

U3MEPEHUsl, B KOTOPHIX 3HAYEHUE HU3MEPSIEMOM BEIMYUHBI MOTY4aroT
HEeMOCPECTBEHHbIM CPaBHEHHEM C  OJHOPOAHOM  (pu3HuUecKoin
BEJIMYMHOMN (ITAJIOHOM).

MU3MEPEHNUs, B KOTOPBIX 3HAYECHUE ONPENEIAEMON BEIUYMHBI 1OTy4aroT
U3 BBIUUCIIEHUH, I'Ie B KAUECTBE MCXOJHBIX HCIOJIb3YIOT PEe3yibTaThl
HW3MEPEHUI BEIMYWH, CBSI3aHHBIX C OIpeJIessieMon

U3MEPEHUs, MPOU3BOAMMBIC ISl IOJIYYEHUs HECKOJIBKUX 3HAYCHHUU
U3MepsieMON BENMYMHBI (M3MEpSIeMbIX BEJIMYMH) B IIEJIAX KOHTPOJIS,
UCKJITIOUYEHHS TpyObIX TMOTrPEUIHOCTe WM TOBBIIIEHHUS KauecTBa
pe3yJIbTaTOB U3MEPEHUI

U3MEPEHUs, BBIIIOIHAEMBIE B OJJUHAKOBBIX YCIOBUAX

Buvibepume 00un npasuvhvlii omsem.
7. elicTBUTENbHOE 3HAUCHNUE (PU3UYECKOM BEITUYUHBI €CTh!

1

3Ha4yeHue (U3MUECKOW BEIMUYUHBI, KOTOPOE HJAEAJIbHBIM 00pa3zoM
XapaKTepU3yeT B Ka4eCTBEHHOM U KOJIMYECTBEHHOM OTHOILECHHAX
COOTBETCTBYIOLIYIO (PU3NYECKYIO BETUUUHY

3HaueHue (PU3NYECKON BEINYUHBI, TOJIyYEHHOE HKCIEPUMEHTAIbHBIM
IIyTEM M HACTOJbKO OJIM3KOE K HCTUHHOMY 3HAa4€HHIO, 4YTO B
IIOCTABJIEHHON H3MEPUTENBbHONW 3a/ade MOXKET OBITh HCIOJIb30BAHO
BMECTO HE

3HayeHue (U3MYECKOH BEIMYMHBI, IIOIY4YEHHOE B pe3ysbTaTe

OECKOHEYHOr 0 mporecca U3MepeHui c 0EeCKOHEYHBIM
COBEpILIEHCTBOBAHUEM METO/I0B U CPEACTB U3MEPEHUN
3HAYECHHE ¢u3nyeckoil  BEIMYUHBI, njeaabHbIM obpazom

XapaKkTEepU3yHILlee B KAYECTBEHHOM U KOJIMYECTBEHHOM OTHOLIEHHUSX
COOTBETCTBYIOIIYIO (PM3UYECKYIO BETUUHHY

Buvibepume ooun npasunvhwill omeem.
8. PaBHOTOUHBIMHM U3MEPEHUSMH HA3bIBAKOTCS :

1

2

W3MEpEHHs, BBIIOJHEHHBIE OAHUMH M TEMH K€ MPUOOpaMu U JIUIIAMH,
Pa3HBIM YK CIIOM IIPUEMOB, HO B OJIMHAKOBBIX BHEIIHUX yCIIOBUAX
U3MEPEHUsT HEOJMHAKOBOM TOYHOCTH, BBIIIOJHEHHBIE Pa3HBIMU
npubOpaMu | JIMLAMH, Pa3HBIMH CIOCOOAMH U B Pa3IMYHBIX yCIOBUAX
W3MEPEHHUs, BHIIIOJHAEMBIE B OMHAKOBBIX YCIOBUSIX, TO €CTh O0OBEKTHI
OJHOIO M TOTO K€ POAA HU3MEPSAIOT MCIOJHUTEIN OAMHAKOBON
KBaJM(pUKALUU, TpUOOpPaMU OJHOTO KJlacca, O €JUHON MEeTOAMKE, B
JOCTATOYHO OJIM3KUX IO XapaKTepy YCIOBUSAX BHEIIHEH Cpelbl
U3MEPEHUsl, IpPU KOTOPBIX IIOJY4alOT OJUHAKOBBIC 3HAYCHUS
OJHOPOJHBIX (PU3MUECKUX BEIMYUH B LEISIX KOHTPOJIS, UCKIIIOUEHUS
rpyOBIX OTrpeIHOCTeN

Buibepume 00un npasuivuwiii omeem.
9. HepaBHOTOYHBIMH U3MEPEHUSMH HA3bIBAIOTCS |

1

W3MEPEHUsS, BBINOJHAEMbIE JUIA T[OJY4YEHUS HECKOJIbKUX
3HAYEHUW HU3MEPSAEMON BEIMYMHBI HEOJMHAKOBOW TOYHOCTH B LIEJNISIX
KOHTPOJIsI, HCKJIIOUCHUS TPyObIX IOIPEIIHOCTEH WM ITOBBIIICHUS
KadyecTBa Pe3yJIbTaTOB U3MEPEHU I

U3MEPECHUsI, B KOTOPHIX 3HAUYEHUE OMPEICNIEMON BEIMYUHBI
MOJYYalOT U3 BBIYUCICHUN, C Pa3JIMYHON MOrPEIIHOCTBI0 OKPYTJICHUS
pe3yJIbTaTOB U3MEPEHUI

W3MEpPEHUs, BBINOJHSIEMbIE B ClydasX, KOrja, Mo KpailHen
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Mepe, OfHAa M3 COCTABJLIOIIMX IpOLiecca U3MEPEHUs 3HAUYUTEIbHO
OTJIMYAETCS OT AHAJIOTUYHOU COCTAaBIISAIOIIEH JPYTUX H3MEPEHUI

4 MU3MEPEHUs, IIPU KOTOPBIX MOIYYar0T HEOJAUHAKOBBIE 3HAYCHUS
OJTHOPOJHBIX (PU3MUECKUX BEIUYUH B LIEISIX KOHTPOJS, UCKIIIOYEHHS
rpyOBIX MOTPEITHOCTEHN

Buibepume 00un npasuvusiii omeem.

10. HctnHHAsg MOrpemHOCTh M3MEPEHHs Omlpenensercds Kak A — HWCTUHHAs
MOTPENIHOCT M3MepeHus; | — 3HaueHume m3MepseMol BENMYMHBI, X — WCTUHHOE 3HAYCHHE
U3MEpPSIeMOM BEIWYMHBI; X — BEpOsTHEWIIee 3HAUYE€HHWE H3MEpseMOll BeIMYMHBI (CpenHee
apudmMernueckoe):

1 A=l-x

2 A=l+X
3 A=1-X
4

Buibepume o0un npasunvusiii omeem.
11. T'pyObIMH OTPENTHOCTSAMHU U3MEPEHHI HA3bIBAIOT MOTPEIIHOCTH :

1 BO3HHUKAOIIHNEC BCJICOCTBUC OKPYTIJICHUA YHCCII npu
BBIYUCIICHUAX WK UBMCPCHUAX

2 npoucxoasanume OT OMNpPCACICHHOI0O HCTOYHHKA M HMCIOIIUC
ONpCACICHHBIC 3HAKU U BCIIMUNHY

3 HEN30eKHO BO3HHUKAIOIHUE H3-3a HECOBCPUICHCTBA OpPraHoOB

YyBCTB, OOYCJIOBJICHHBIE TOYHOCTBIO TIpuOOpa, KBaIM(dUKaIUE
HaOMOaTeNsl, HEYJIOBUMBIMH KOJICOAHUSIMH BHEIIHUX YCIIOBUH,
3aKOHOMEPHOCTH KOTOPBIX MPOSBISIOTCS B Macce

4 BO3HHKAIOIIME BCIEICTBUE MPOCYETOB, MPOMAXOB, T.€. W3-3a
HEBHUMATEIILHOCTH HAOJfomaTeNsi, HEUCIPaBHOCTH MpUOOpa WiIH
HENPAaBUIbHOW METOAUKH N3MEPEHUIN

Buibepume 00un npasuvhviti omsem.
12. cTuHHON NOrpeIHOCTbIO Ha3bIBAIOT:

1 MMOHUMAIOT OTKJIOHEHHUE PE3yJIbTaTa U3MEPEHHS OT €r0 TOYHOI O
(MCTUHHOr0) 3HaYEeHUS

2 BEJIMYHMHA, KOTOPYIO HY)KHO TIPUIaTh U3MEPEHHOMY 3HAYCHUIO,
YTOOBI MOJYYUTh €€ BepOSTHElIIee 3HaUeHU e

3 OTKJIOHEHUE HENOCPEICTBEHHO WM3MEPEHHOW BEIMYMHBI OT €€
BEPOSTHEUIIETO 3HAUEHUS

4 Pa3HOCTh MEXAY JIBYMsI 3HaUEHUSIMU PaBHOTOUYHBIX U3MEpPEHUI

OJTHOH M TOM K€ BEIIMYNHBI

Buvibepume o0un npasuvusiii omeem.
13. CucremaTH4eCKUMH ITOIPEIIHOCTAMYU U3MEPEHUM HA3bIBAIOT IOTPEUIHOCTH

1 MPOUCXOJAIINE OT OIPEICICHHOI0 HMCTOYHUKA W HMEIOIINE
OIPEIEIICHHBIEC 3HAKU U BEJINYNHY

2 BO3HUKAIOLIME  BCJIEICTBUE  OKPYIJIEHMS  4YHMCEl  IIpHU
BBIYNCIICHUSIX UM U3MEPEHUAX

3 HEN30€)KHO BO3HUKAIOLIME H3-32 HECOBEPIIEHCTBA OPraHOB

YyBCTB, OOYCJIOBJICHHBIE TOYHOCTBIO TIpuOOpa, KBamudUKaIuei
HaOrogaTeNss, HEYJOBUMBIMH KOJICOAHUSMH BHEUTHUX YCJIOBHA,
3aKOHOMEPHOCTH KOTOPBIX TPOSIBIISIFOTCS B Macce

4 BO3HMKAIOIIME BCIIEACTBUE MPOCYETOB, MPOMAXOB, T.€. U3-3a
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HEBHMMATEJIbHOCTH HaOdIoaTess, HEUCIPaBHOCTH MNpubopa wim
HEIPABUIBHOW METOAUKHA U3MEPEHUN

Buibepume neckonbko npasuibHbix 0meemos.
14. CnyyaliHple IOTPEIIHOCTH 00JIaJal0T CIASAYIOIIUM CBOWCTBOM

1

2

B pAAy HU3MEPECHUM OoJibIlMe W Majble 10 a0COIFOTHOM
BEJIMUYMHE CIIy4aliHble IOTPEIIHOCTH BCTPEUAIOTCS OJMHAKOBO YaCTO

cliydyailHble TOTPEIIHOCTH HE MOTYT MpeBbIATh 10
abCOoTIOTHOI BeIMYMHE U3BECTHBIN Mpezen (I0mycK)

Majble MO0 a0COJIIOTHOM BETUYMHE CIIydaiHble MOTPEIIHOCTH
OPOSBIIIOTCS  Yamie OOoNbIMX, T.6. 4YeM OoJbIle BeIMYHUHA
MOTPELIHOCTH, TEM PEKE OHA BCTPEUAETCS B PsLy U3MEPEHUIN

CITy4JaifHbIe MOTPEIIHOCTH MO a0COMIOTHONW BEJIMYMHE HE MOTYT
OBITH OOJIbIIIE SMHUIIBI

Buvibepume ooun npasunvrwill omeem.
15. IIpenesbHOM MOrpeIHOCTBIO HA3bIBAETCA |

1

2

TaKkOo€ 3HA4YCHHE CIIy4allHOM IIOrPEIIHOCTH, IOSBJICHHUE
KOTOPOr'O IIPU IaHHBIX YCIOBUAX U3MEPEHUN MAJIOBEPOSTHO

cpennee apupMeTHIECKOE 3HaUYCHHE Cy4YalHOW MOTrPEIIHOCTH,
MOSIBJIEHUE  KOTOPOrO0  HpH  JaHHBIX  YCJIOBUSIX  M3MEpPEHUM
MaJIOBEPOSITHO

TaKO€ 3HAYCHHUE CIy4alHOW MOrPEIIHOCTH, MEHbIIE KOTOPOrO
o aOCOMIOTHOM BEIMYMHE IMOrPEUIHOCTH B psAAy H3MEpEeHMi
HEBO3MOXKHBI

TaKo€ 3HAYCHHUE CIYy4alHOM TMOrPEIIHOCTH, OOJbIIE WU
MEHbILIE KOTOPOro Mo a0CONIOTHOM BETMYMHE MOTPEUIHOCTU B PSAY
W3MEpPEHUN PaBHOBO3MOKHBI

Buvibepume ooun npasunvrwill omeem.
16. OTHOCUTENBHOW MOTPELTHOCTHIO HA3BIBACTCA :

1

2

Pa3HOCTh MEXIY pPE3YJbTATOM HU3MEPEHUS U BEPOSTHEUIINM
3HAYEHUEM U3MEPAEMOM BETMUNHBI

BEJIMYMHA, I[I0KAa3bIBAIOIIAsl, BO CKOJBKO pa3 HCTHHHAaA
MOTPEIIHOCTh MPEBBIIIAET MPEAEIbHO-I0MYCTUMYIO TOIPEIIHOCTh

OTHOILIEHUE BETUYHMHBI a0COMIOTHON MOTPEIIHOCTH K CpenHen
KBaJpaTUYECKON NOTPEIHOCTH

OTHOIIEHHE  BEJIIMYMHBI  A0CONIOTHOM  TOTPEIIHOCTH K
W3MEPEHHOM BEJIIMUYNHE

Buibepume 00un npasuivuwiii omeem.
17. Cpenusisi KBaipaTudeckas MOrPEIIHOCTb /7 JUISL Psiia PABHOTOYHBIX U3MEPEHHIA, TIe
Ai — MCTUHHBIE TOTPEITHOCTH U3MEPEHUIN; N — YHCII0 U3MEPEHUH, ONPEIeIIeTCS KakK:

1

2 2 2
m:A1+A2+...+An

m® = @
i
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Bvibepume neckonbko npasuibHuix 0meemos.
18. 3aBUCUMOCTb MEX1Y UCTUHHOMN OIMOKON U CTENEHbIO TOUHOCTH U3MEPEHUS :

1 yeM OOJIbIle OIMMOKAa HM3MEPEHHS, TEM BBIIIEC TOYHOCTh, H
HAo0OpOT, YeM MECHBIIE OIMOKa, TEM MEHBIIE CTENCHb TOYHOCTH
WU3MEPCHHUS

2 4yeM OO0JIbIIIe TTOTPEITHOCTh U3MEPEHHS, TEM MCHBIIIE TOYHOCTh

HU3MCPCHUA, H HaO60pOT, 4Y€M MCHLIIC MOIpCIIHOCTb, TEM BBIIIC
TOYHOCTb U3MCPCHUA

3 omKOKa U3MEPEHUs €CTh BEJIMYUHA MPSIMO MPOMOPLUOHAIBHAS
CTENEHU TOYHOCTH U3MEPEHUS
4 omnOKa U3MEPEHUS eCTb BEJIMYMHA o0paTHO

nponopuruoHaJIbHAad KBaaApaTy TOYHOCTHU U3MCPCHUA

Buibepume 00un npasunvusiii omeem.

19. Cpennsis kBajpaTHU€ECKas MOTPEIIHOCTh PYHKIIMU 0OLIEro Buja, rie Xy Xoy eeny X ™

HE3aBUCUMBIC BCJIWYHHBI, HU3MCPCHHBLIC CO CPEAHUMHU KBAAPATUYCCKUMU MNOTIPEIIHOCTAMU
m,, m,, ..., M

n

y=f(x1, Xy, e xn) ompezaensercs mo Gopmye:
1 2 2 2
M = T +m? + a +ml 4.+ o +m?
0%, OX, OX,
2
M, = a -m, + a ‘m, +..+ a -m,
0%, OX, OX,
3
M, = a -m? + a M2t i}mf
X, oX, OX,
4 o ) of ) o\
M;Z a— 'mf+ a— 'm22+...+ gj mﬁ
Xl X2 n

Buvibepume ooun npasunvrwill omeem.

20. [lns OIEHKH TOYHOCTH M CPaBHEHUS PSAIOB C Pa3HBIM YHCIOM PAaBHOTOYHBIX
W3MEpPEHUN HaXOAT:

1 cpenHee apu(MeTHYecKoe I KaXJI0ro psjaa u3MepeHui

2 CPEIHIOI0 KBAIPAaTUYECKYIO ITOIPELIHOCTh €MHUIIBI BEca

3 CPEIHIOI KBAJPAaTUYECKYIO MOTPEIIHOCTh JUIsl Ka)XA0ro psnaa
A3MEPEHUN

4 cpenHee apuMeTHUEecKOoe U3 CIy4YalHBIX MOTPEHIHOCTEH

KaXK0ro paja

Buibepume 00un npasuivusiii omeem.
21. Cpennsisi KBagpaTuyecKasi MOrpemHocTs QYHKIIMH BUAA y =X, + X, Tae

X1 M X2 — HEMOCPEICTBEHHO HM3MEPECHHBIC BEIMYUHBI CO CPEAHMMH KBaJIPAaTUYCCKUMU
MOrPEIIHOCTAMHM, COOTBETCTBEHHO PABHBIMU /11 H M2, ONPEAEISeTCs 1Mo hopMyie:

1 _ 2 2

M, =\[m; +m,

2 M, =m +m,
2 2
3 M, =m; +m
4

M, =m +m,

22



Buibepume 00un npasunvhviti omeem.
22. CpenHsisi KBajgpaTH4eCKasi MOrPEIIHOCTh (QYHKIIMH BHUAA y =X —X,» VA€ X1 H Xz —

HEMOCPEICTBEHHO M3MEPEHHbIE BENMYMHBI CO CPEIHMMHU KBAJPAaTHYECKHMH IOTPEITHOCTAMH,
COOTBETCTBEHHO PAaBHBIMU /M1 H M , OPEReseTcs mo hopmye:
1 —
M, =\/m +m,
2 _ 2 2
M, =\m; +m,
3 =m, —
M, =m, —m,
4

_ 2 2
M, =\m; —my,

Buvibepume ooun npasunvhwill omeem.
23. Jlomyctumasi yriioBas HEBs3Ka IMOJMTOHOMETPUYECKOTrO XOJa BBIYUCISICTCA T10

bopmyre:
1 T4, = 2tJn
2 g, =4t
3 t5,. = 2Jn
4 5, = 4n

Buibepume 00un npasuivuviii omeem.

24. TIpu lo — umcno, Gimskoe k cpemHemy apudmernueckomy; Al — pasnocts
u3Mepennoro 3Havenus lj u lo; A — ciydaiinas morpemHocTh; N — 4ucio u3mepenwii; [1] - cymma
M3MEPEHHBIX 3HAYCHUH, CpeIHee apru(PMETHUECKOE OMPEIEISICTCS KaK:

: (]

) [y
3 ]
’ _[a]

Buibepume o0un npasunvusiii omeem.
25. Ilox BecoM n3MepeHUs TOHUMAETCS

1 CTEIEHb HAJEXKHOCTH WM CTEHNEHb JOBEPUS K pE3yJbTaTy
U3MEPEHUs

2 Pa3HOCTb MEXIY MCTUHHBIM (WJIM NPHUHATHIM 32 UCTUHHOE) U
M3MEPEHHBIM 3HAUEHHEM U3MEepseMON BETMUUHbI

3 CTEleHb MNpUOIMIKEHUs pe3ysibTaTa HU3MEpPEeHHUs K Jpyrou
OJTHOPOJIHOM BETMYMHE, IPUHATOM 3a €IUHULYY U3MEpPEHUS

4 CTENeHb NMPHUOIMKEHHs pe3ylbTaTa U3MEpPEeHUs K UCTUHHOMY

3HAYCHUIO U3MEPSEMOMN BEIIMUHUHBI
Buvibepume 00un npasunvhviti omeem.

26. Bec uamepeHus: XapakTepusyer :
1 OTHOCUTCIIbBHYIO TOYHOCTb U3MECPCHUA
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2 a0COMIOTHYIO TOYHOCTh U3MEPEHHS
3 IIpeIEIbHYI0 TOYHOCTb U3MEPEHUS
4 JOITYCTUMYIO TOYHOCTb U3MEPEHUS

Buibepume 00un npasuivuviii omeem.
27. B oOmeM BuIE BeC Kakoro-nmuOo u3MepeHus BbIpakaeTcs (HopmyJioH, p; — Bec
KaKoro-nmmbo M3MEepeHus; f/ — CPeAHss KBaJpaTHYecKas MOTPEIIHOCTh CAMHHLBI Beca; mi —

CpeaHsIA KBaApaTHYICCKas NOTPECIIHOCTh U3MEPECHUSA, BEC KOTOPOI'O ONPEACIISICTCA

1 p
pi:m_iz

2

3

4

Buibepume o00un npasunvusiii omsem.
28. Bec KUY OOIIEro BUJA . _ ompemenseTcs Kak, — BEC
bynxu = A8y =f (X, %, X, ) OHPER P,

ynkuum, [J; —Beca aprymentos (i =1, 2, ..., n).

1 U N
I:)y pl 2 pn
: &) ala) o)
P=|—| —+ — + o= =
ox ) P \o%) P, X, ) Py
3 P = i + i Pt | —
v = o, P o, P+ .. o, Pn
4 1 (afj 1 (af]zl (ﬁ}zl
_ = - R - — +| — R
IDy aXl pl aXZ pZ n pn

Buvibepume ooun npasunvhwill omeem.
29. 3aaua ypaBHMBaHUS I€0J€3NYECKON CETH 3aKIH0YAETCA:

1 B OTBICKAHUU HEBS30K, 00Pa3yIOIMXCs B F€0I€3UYECKUX CETAX
2 B OTBICKAHMHU IONPABOK K PACUETHBIM BEIUYMHAM, TaK YTOOBI
UCIIpaBJIEHHbIE ITONPaBKaMU pacyeThl ObUIN NPaBUIIbHBIMU
3 B MaTeMaTU4YeCKMX BBIYMCICHHUAX C I€JIbI0 OTBICKAHHUSA

OIMOOK, JOMYIIEHHBIX B IPOLIECCE MOJIEBBIX U3MEPEHUI
4 B UCKJIIOYEHUU HEBS30K, T.€. B OTBICKAHUM IIONPABOK K

HU3MCPCHHBIM BCJIMYHMHAM, TakK YTOOBI HCIIPAaBJICHHBIC IIOIIPpaBKaMH
HU3MCPCHUA YAOBJIICTBOPAJIIN BCEM I'COMETPUICCKUM YCIOBHUAM CCTU

Buibepume 00un npasuivusiii omeem.
30. HeBs3Kkol Ha3bIBaeTc:

1 CpenHsis KBajpaTthveckas ommoOka (YyHKIUH HW3MEPEeHHBIX 3HAYCHUI
BEJIMYUH

2 ommnoOKa GYHKIMI W3MEPEHHBIX 3HAUYEeHUN BETMUNH

3 OTHOCHUTEIIbHAsI OIIMOKa (PYHKIUI N3MEPEHHBIX 3HAUYCHU W BETMUNH

4 JIOITyCTUMasl OTHOCUTENbHAs OIMOKa (QYHKIMHA H3MEPEHHBIX 3HAYCHHUI
BEJIMYMH

4.4. OueHo4yHBbIE CPeACTBA /1Jis MPOBEEHUS] IPOMEKYTOUHOM aTTecTalun
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BOI[pOCbI K 39K3aME€HYy

N

15.
16.

17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.

33.

Bunbt coobrtuii. Buast cnyuaiinbix coowsituid. [lomnast rpymmna coObITU.

He3zaBucumble 1 3aBHcHMbIE COOBITUS. BeposTHOCTH COOBITHS, yCIIOBHAS BEPOSTHOCTD.
[ToBTOpenue wucnbiTanuii (OMHOMHANIBHOE pacmpenelieHue). BeposTHeiee 4ucio
MOBTOPEHUN MPU ONPEACICHHOM YU CIIE UCITBITAHUNA.

3aKkoH pacnpeaeseHus] BEpOATHOCTEN MPU MHOT'OKPAaTHBIX UCHbITaHUAX. [IpenenbHblit
3aKOH.

O6mmue cBenenns 00 M3MepeHUsIX (PU3NYECKUX BETMUHH.

Knaccudukanus uzmepennit. CynHocTb U3MEpPEHUM, BUbI U3MEPEHUH.

[TorpentHocTr U3MepeHus: o0Iue CBEAEHUS, KilacCuuKaius.

OCHOBHbIE CBOWCTBA CIIy4alHbIX TOTPEIIHOCTEN .

JlaTh onpenenenue ciy4aiHbIM OIIMOKaM U3MEPEHUH.

. JlaTb onpeneneHre cuCTEMaTHUECKUM OIINOKAaM U3MEPEHUH.
. HopmanbHBIN 3aKOH pacnpeneneHus ciaydyaiHoi BeanuuHsbl. [lapaMeTpsl HOpMaIbHOrO

pacipeacjaCHus.

. [IpaBnito Tpex curm, npenenbHbIe OTPENIHOCTH.
. Toueunas u HWHTCpBaJIbHAA OLCHKW UCTUHHOI'O 3HAYCHUA H3M€p§[eMOI>'I BCIIMYUHBI.
. Ctporoe o0OocHOBaHHME BHJA OLEHOK pe3yJbTaTa HM3MEPEHUH U €ro CiydaiHoOH

MOrPELIHOCTH METO0M MaKCHUMAaJIbHOTO MPaB0NOA00MS.

CyMMapHas orpeiHocTh.

VYder norpemHocTd B 3alMCH OKOHYATEJIIBHOIO pe3yibTaTa u3mepeHus. Ilopspox
BBITIOJIHEHUS OKPYTJIEHUS.

Jate omnpeneneHne W 3amnMcaTh 3HAYEHUE JUIsl BEJMYMHBI IIONPABKH pe3ysbTaTa
M3MEPEHUS.

CpennekBajgpaTuyeckass IMOIPELUIHOCTh KOCBEHHBIX M3MEpEHUM  (MOTrperHoCTb
(YHKIIUW OJTHOW TTepEMEHHOM ).

CpenHekBagpaTuueckass IOIPEIIHOCTh  KOCBEHHBIX H3MEpPEHUH  (IIOrpelHoCTb
(YHKIIMHM HECKOJIBKUX ITePEMEHHBIX).

CpenHekBaipaTiyeckasi MOrpeIIHOCTh Pa3HOCTEN JBOMHBIX U3MEPEHUN.
HepaBHoTouHbIe n3Mepenus. CpeqHee B3BEIIEHHOE.

OneHka AMCIIEpCUU CPEAHEro B3BEIICHHOI0. BiuMsHME MOrpemHOCTH OIpeaeseHUs
BECOBBIX K03 (D(DUIIMEHTOB Ha MOT'PEIIHOCTH B3BEIICHHOT'O CPETHETO.

OOvenuHeHnE pe3ylnbTaTOB  M3MEPEHHH C€  NPEoONAAOMMMH  CIy4alHBIMHU
MOrPELIHOCTAMHU

CoBmecTHast 00paboTKa pe3yJbTaTOB M3MEpeHM. 3a/aya ypaBHUBAHHS pe3ybTaTOB
W3MEPEHUH.

Cxema MeToJa HaMMEHBUIMX KBaAPaTOB IPH IOCTPOCHUU JIMHEWHON PErpeccuu IO
JaHHBIM 3KCIIEPUMEHTA, IPUMEHEHNS METOAAa HAaUMEHbIINX KBaJIPAaTOB.

[TpuBeneHue IMHENHBIX HEPAaBHOTOUYHBIX YCIOBHBIX YPaBHEHUH K PABHOTOYHBIM.
JInneapuzanys HEIMHENHBIX YCIOBHBIX YPaBHEHUM.

Bugpl ycnoBHBIX ypaBHEHHMH 7S Teole3UYecKuX ceTei (cioBHOE ypaBHeHHE (uryp,
YCIIOBHOE ypaBHEHHE T'OPU30HTA).

Buapl ycnoBHBIX ypaBHEHHMH J[Jii Teofe3MUecKUX ceTel (yClIoBHOE ypaBHEHUE
JUPEKLUOHHBIX YIJIOB, IIOJIOCHOE YCJIOBHOE YpaBHEHHE, 0a3uCHOE YCIOBHOE
ypaBHEHHE).

[Tapamerpuyeckuii cnocod ypaBHUBaHUS.

KoppenaTtHsiii cnoco® ypaBHUBaHUS.

VYpaBHUBaHME  HUBEJIUMPHOM CETM IO  METOAY  HAuUMEHBIIUX  KBaJpaToB
napaMeTpHyeCKUM CIIOCOOOM.

VYpaBHUBaHHE HUBEIMPHOM CETH MO METOAY HAaWMEHBIIMX KBaJApaTOB KOpPPEIATHBIM
CIOCOOOM.
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34.

35.

36.

37.

38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
51.
52.
53.

54.
55.
56.
S7.
58.
59.
60.
61.

62.

63.

64.
65.
66.

67.
68.
69.
70.
71.
72.

VYpaBHHUBaHME OJMHOYHOIO IOJUTOHOMETPHUYECKOIO XOAa MO METOLYy HAaMMEHBUIMX
KBa/IpaToOB KOPPEIAaTHBIM CIIOCOOOM.

VYpaBHUBaHME  HUBEIMPHOM  CETM IO  METOAY  HAWMEHBIIMX  KBaJApaTOB
apaMeTpUyecKUM CIOCOOOM.

YpaBHUBaHHE HHUBEIUPHOH CETH MO METOLY HAMMEHBIIUX KBaJpaTOB KOPPEIATHBIM
crocobom.

YpaBHMBaHHE OAMHOYHOIO IMOJUTOHOMETPUYECKOIO XOJa IO METONY HAMMEHbBIINX
KBaJIpaTOB KOPPEIAaTHBIM CIIOCOOOM.

IIpyHIMNIManbHas CyIHOCTh YIPOUIEHHBIX METO/IOB.

VYpaBHHBaHNE CHEMOUYHOM CETH U3 TPEX TEOJOJUTHBIX XOJI0B C OJHOM y3JIOBOW TOYKOM.
CymHocTb criocoba nociaenoBaTesbHbIX TpuOakeHui. [lopsiok ypaBHUBaHMSL.

JlaiiTe MOHATHE U3MEPEHUS.

Kakue n3mMepenus Ha3plBalOT paBHOTOYHBIMU U HEPAaBHOTOUYHBIMU?

Kakwue nsmepenust Ha3pIBatOT HEOOXOIUMBIMH U N30BITOYHBIMU?

Yro Ha3bIBae€TCs HCTUHHOM NOIPEIIHOCTHIO?

[TpuBennTe KIaccUpUKALNIO MOTPELIHOCTEH N3MEPEHUI.

Ha3oBute cBoOlCTBa CIlydaiiHBIX MOIPEIIHOCTEN.

IIepeunciuTe OCHOBHBIE KPUTEPUU OLICHKH TOYHOCTH PE3YJIbTATOB U3MEPEHUM.

Kakue norpemsoctu sBiastoTcs abCoMOTHBIMU?

Yro Ha3bIBae€TCs OTHOCUTEIBHOU MOTPEIIHOCTHIO?

Cpennue KBaJpaTHYeCKUE MOrPeIIHOCTH (PYHKIUI U3MEPEHHBIX BETUYNH.

Cpennsist KBaipaTU4ecKas IOI'PEIIHOCTb apu (PMETUUECKON CepeIuHBbI.

BeposTHenmme norpem-HocTy ¥ UX CBOWCTBA

CpenHsis KBaJpaTUyecKas MOTPELIHOCTh OTIAEIbHOIO M3MEpEeHUs U apu(MeTHdecKon
CEpEIMHBI BBIPAKEHHBIE YEPE3 YKIOHEHUS OT

cpenHero apupmMeTUYecKoro.

Kak BBIIOJIHUTH OLIEHKY TOYHOCTH 110 Pa3HOCTSM JIBOMHBIX

PaBHOTOYHBIX U3MEPEHHUI.

[Tonsarue o Bece usmepeHus.

BecoBoe cpennee unu obuiast apupmeTnieckas cepeivHa.

Beca He3aBUCHMBIX U3MEPEHUH U UX CBOMCTBA.

CpenHsis KBajpaTUUyecKasl OTPEIIHOCTh EAMHUIIBI BECa.

CBoiicTBa yYKJIOHEHHH HENOCPEACTBEHHO HW3MEPEHHBIX BEIMYMH OT HUX o0uie
apu(pMETHIECKON cepeTuHbI.

Cpe)lem KBaJApaTU4YCCKasd MOrpCrHOCTb CAWMHHIIbL BCCa, BbIPpAKCHHAsA qcpe3
HCTUHHBIC TOTI'PCINHOCTHU.
CpeI[H}IH KBaJIpaTU4YCCKasd MOrpCirHOCTb CAWMHHIIbL BECa, BbIpaKCHHAas qcpe3

YKJIOHEHHS OT BECOBOI'O CPEIHETO.

CpenHsis KBajpaTHyecKas OTPEIIHOCTh BECOBOTO CPEAHETO.

Beca ¢yHK1MI HE3aBUCUMBIX U3MEPEHHBIX BEJIMUYHUH.

[TonsTre 0 MpsAMON U OOpAaTHOM 3a/1ayax TEOPHH MOTPEITHOCTEH u3MepeHuit. [IpuHmmn
paBHBIX BJIMSHUI.

CynHoCTh ypaBHUTENIbHBIX BBIUUCIEHUNA. MeTOl HAMMEHBILINX KBaPATOB.

Bunbl ycI0BHBIX ypaBHEHHUH.

CyI1HOCTb KOPPEIATHOT O CII0c00a ypaBHUBAHMUSL.

VYpaBHUBaHME LHEHTPAIbHON CUCTEMBI.

YpaBHUBaHUE I€01€3UNYECKOT0 YETHIPEXYTOJIbHUKA.

VpaBHUBaHME 1ENU TPEYrOJbHUKOB MEXAY JBYMS HMCXOAHBIMH CTOPOHAMH
(6azucamn).
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JIner nepnoauveckux NpoBepok padoyeil NporpaMmbl

H I/IH(l)OpMaI[I/ISI 0 BHECCHHbIX U3MCHCHUAX

[TorpeGHOCTH
OJDKHOCTHOE JIULO B KOPPEKTHUPOBKE
a ’ pp p Nudopmarus o
MIPOBO/IUBIIICE yYKa3aHUEM
Jata BHECEHHBIX
nposepky: ®.1N.0., COOTBETCTBYIOLIUX
o M3MEHEHUSX
JOJDKHOCTD, MTOAIUCH paszenoB paboueit
IPOTPAMMBI
IIpencenarens
MPEAMETHON Pabouas nporpamma
(EHII[(HOB oif) [TpoTokon Ne2 Ak anmnp OBI;Ha Ha BHecenbl n13MeHeHus B
0T 25.06.2024 T yamisupoata myHKT 3.2.3.
KoMuccuu Bukun 2024-2025 y4eOHblii rox
C.C.
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