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Pabouas mporpamma paspabotaHa B coorBercTBuU ¢ DenepaibHbIM TOCYIAPCTBEHHBIM
o0pa3oBaTeNbHBIM CTAaHAAPTOM BHICIIEr0 00pa3oBaHus MO HampapieHUIO noarotosku 21.03.02
«3eMIICYCTpOMCTBO ¥  KamacTpb» (YpOBEHb OakaiaBpuaTa) YTBEPKICHHBIM IPHKA30M
MunuctepcTBa oopa3oBanus u Hayku Poccun Ne 978 ot 12.08.2020 r. u 3aperucTpupoBaHHBIM B
MunuctepctBe roctunmu Poccuiickoit @eneparuu 25.08.2020 r., peructpaiioHHbIN HOMEP
Ne59429.

Pabouas nmporpamma yTBEp:KJIeHA Ha 3aceJaHUU Kadeapbl MEIHOpaIlii, BOJOCHAOKEHHUS U
reone3uu (mporokou 10 ot 23.06.2022r) /

“7
#,,

3aBenyrommii kagenpoii V. (I'magues B.B.)

/ TIOMINCH
L

Pabouas nmporpamma peKOMEHJ0BaHa K MCIOJIB30BAHUIO B YIEOHOM IPOIIECCE METOANYECKOM
KOMUCCHEH pakyapTeTa 3emiieycTpoiicTBa U kagactpoB (mpotokon Ne 10 ot 28.06.2022 1.).

=
Y
af

IIpencenaresb MeTOAMYECKON KOMUCCHM____— i a (Bukun C.C.)
IIOAIINCH

Penensent padoueii mporpaMMbl KaHIUAaT Y)KOHOMHUYECKUX HayK, HaYaJlbHUK OTJela
3eMJICYCTPOICTBA, MOHUTOPHHTA 3eMeJb U KaJlaCTPOBOM OICHKH HEIBIXKHMOCTH Y IIPaBICHUS
Pocpeectpa no Boponesxckoii obnactu Kanabyxos I'.A.



1. O01mas xapakTepUCTHKA AUCIUTIINHBI

1.1. Heab nMCOUMNJIMHBI

Heabio kypca sBusercss obecreyeHHe CTYIECHTOB HEOOXOAMMBIMU TEOPETUYECKUMU
3HAHUSIMU W TPAKTUYECKUMM HaBBIKAMU B OOJIACTH TEOPUU BEPOSITHOCTEH, MaTeMaTUYECKOU
CTaTUCTUKHM, METOJla HAaUMEHBIIMX KBaJApaTOB, MPUMEHSEMBbIX MpH 00pabOTKe pe3ylbTaToB
re0JIe3NYECKUX M3MEPEHHIN B TE€0JE3UUYECKHX CETSIX PA3HbIX KJIACCOB TOYHOCTH; MPUMEHEHHE
MOJIYYE€HHBIX 3HAHUHN JJIS pelIeHHs] TPAKTUYECKUX 3a/1a4 3€MJICTIOJIb30BAHMUS.

1.2. 3agauyu qUMCHUNIIAHBI

3agaya JUCHUIUIMHBI 3aKiro4aercs B (HOPMHPOBAHMHM BCECTOPOHHE Pa3BUTOIO,
BIIQ/ICIOIIETO COBPEMEHHBIMU TEXHOJIOTUSMHU CTICIHAIUCTA, O00Iaaoero 3HAaHUSIME, YMEHUEM
W HaBbIKAMHU, HAy4YUTh OOYYAIOIIMXCSA TBOPYECKU IIOJIb30BATHCA  aIIapaToM TEOpUU
MaTeMaTHYecKol o00pabOTKH TeoAe3MYEeCKHX H3MepeHud Ha mnpaktuke. JlaTte 3HaHUS 00
COBPEMEHHBIX METO/IaX, IPUMEHSEMBIX JJisi OLEHMBAHUS TOTPEIIHOCTH T€0Je3MUECKUX
M3MEpEHUIl Ha MECTHOCTH, BBIMOJHIEMBIX MPU MPOU3BOJACTBE CHEMOUYHBIX PabOT U pelIeHUU
CHeIUAaIbHBIX WHXXEHEPHBIX 3a7a4, TaK KakK JI00bIe M3MEPEHMs, KaKk Obl TIIATEbHO OHU HE
BBITIOJTHSUTHCh, COTIPOBOKAAOTCS HEU30E€KHBIMH MTOTPEIIHOCTSIMH.

1.3. IIpeameT TUCHUNIMHBI

IIpenmeTroM UCHUILTUHBI SBISETCS TEOPETUYECKUE M MPAKTUYECKHE METO/IbI

MaTeMaTHYeCKOl 00pabOTKHU Ie01€3NUECKUX U3MEPEHUI.
1.4. MecTo AucHUNJIMHBI B 00pa30BaTeIbHOI MporpaMmme

MecTo AMCHUILIMHBI B CTPYKType oOpaszoBarenbHoi mnporpammbl. b1.0.23 «Teopus
00pabOTKM TEOAC3UYCCKHX HW3MEPEHUI» BXOJUT B BAaPUATHBHYIO YacCTh O0s3aTEIHHBIX
muctuminH brok 1. ucuunnuael (Moaynun), u3ydaercs B 4 ceMecTpe Ha OYHOM OT/AETICHUH U Ha
3 Kypce 3a04YHOTO OT/IETICHUS.

1.5. B3anMocBsI3b C IPYTUMH THUCUUILINHAMHA

Jnst  w3ydeHusT JUCHMIUIMHBI M YCBOEHUS Kypca HEOOXOJMMBI KOMIIETCHIINH,
chOpMUPOBAaHHBIE B pE3ylbTaTe€ OCBOEHUS TAaKUX IUCIUILUIMH TIOJATOTOBKM OakaiaBpa IO
HaIpaBJIeHUI0 «3eMJICYCTPOICTBO U KalacTphl», Kak: «l'eone3us», «I eoae3nueckue paboThl MpU
3€MJICYCTPOUCTBEY.



2. [lnanupyemble pe3yJibTaThl 00y4eHHs 0 TUCHUILINHE

Komnerenunus

I/IH[[I/IKaTOP JOCTHKCHUA KOMIIETCHIIMHU

Kon

Conep:xkanue

Kon

Conep:xkanue

OIIK-4

Crnioco0eH npoBOIUTh U3MEPEHUS U
HaOmroIeHUs ,00pabaThIBaTh U
MIPEICTABIISITh ITOTYICHHBIC
pe3yJbTaThl C IPUMCHEHUEM
WH(OPMAIIMOHHBIX TEXHOJIOTHI
MPHUKJIAIHBIX alapaTHo-
MIPOrPaMMHBIX CPEJICTB

-KnaccuuKaleo — U3MEpeHul,
Omuo0K U3MEepeHui U
noKasarenei TOYHOCTH
W3MEPEHHI; METObI
MaTeMaTH4YeCKOn 00paboTKu
reoJIe3U4EeCKUX M3MEPEHUN U
aHaJIM3a UX MOTPEHIHOCTeH

- MIPUMECHCHUS METOIOB
00pabOTKM M OLIEHKH TOYHOCTH
pe3yIbTaToB reoIe3NIECKIX
M3MEpPEHUI ¢ UCIOIb30BaHUEM
WH(OPMAIIMOHHBIX TEXHOJIOTHMA
M TOPUKIATHBIX  allapaTHo-
MPOTPaMMHBIX CPEJICTB B
podecCHoHaIbHOM
JIEATENHHOCTH.

- TPAMOTHO, JIOTUYHO BBIIEIATH,
AHAJIM3UPOBATL U OLICHUBATh
ClIy4aiHble HIOIPEITHOCTU
re0JIe3U4YECKUX HU3MEPEHUH C
PUMEHEHHEM HHPOPMaIMOHHBIX
TEXHOJIOTHH U IMPUKIAIHBIX
anmnapaTHO-IIpOrPaMMHBIX
CPEICTB

Obo3nauenue 6 mabnuye: 3 — obyuarowuiics 0oadceH 3Hamv: Y — obyyaowuiics O00aHceH
ymems, H - obyuarowuiics 00134cer umems HABLIKU U (UL) ONbIM OesimelbHOCU.




3. O0BbEéM TMCHUIJIMHBI M BUAbI pa00T

3.1. Ounas ¢popma odyueHnust

IHoka3arenun 1 Cemecrp Bcero
OO11ast TpyA0EMKOCTb, 3.€./4 3/108 3/108
OO0mast KoHTaKTHas padora, 4 44,75 44,75
O6m1as camocTosiTebHas padbora, u 63,25 63,25
KonraktHas paboTa mnpu mpoBeACHUU YUeOHBIX 3aHATHH,
44,00 44,00
B T.4. (4)
JIEKIIUU 14 14,00
IIPAKTUYECKHE 3aHATHS, BCETO - -
13 HUX B ()opMe MPAKTHYECKON MOATOTOBKU -
nabopaTopHbIe PabOThI, BCETO 30 30,00
U3 HUX B hopMe MMPAKTUUYECKON NOATOTOBKU -
WH/IMBUyAJIbHBIC KOHCYJIBTAIIUH ITPH BBITIOJTHEHUH
KYpCOBOTI'O IPOEKTA )
WH/IMBUyAJIbHBIC KOHCYJIBTAIIUH ITPH BBITIOJTHEHUH
KypCOBOil paboThI )
CaMOC'l:’OFITeJIBHaFI paboTta mpuM TPOBEACHUH YUYECOHBIX 45,50 45,50
3aHATHUH, U
KonTtaktHas pa®oTta mpu HpOBENEHUM IMPOMEKYTOUHON 075 075
aTTecTanuu o0yJaroumxcs, B T.4. (1) ! '
IPYIIOBBIE KOHCYJIbTAUU 0,50 0,50
KypcoBas paboTa -
KYPCOBOM IPOEKT -
JK3aMEH 0,25 0,25
3a4eT ¢ OLICHKOU - -
3a4er - -
CamocrosarenbHass ~ paboTa  NpH  IPOMENKYTOUHOMH 1775 17.75
aTTecTaluu, B T.4. (1) ’ ’
BBINOJIHEHNE KYPCOBOI'O IPOEKTA - -
BBINOJIHEHHE KYpCOBOM pabOThI - -
MMOATOTOBKA K DK3aMEHY 17,75 17,75
MOJIrOTOBKA K 3a4eTy C OLIEHKOH - -
MOJITOTOBKA K 3a4eTy - -
dopMa NPOMEKYTOUHOM arTecTaluu (3auéT,3aueT C
OLIEHKOM, 9K3aMEH, 3alliuTa KypCOBOTO  TPOEKTa | DK3aMeH 9K3aMeH
(paboTsr))




3.2. 3aouHasi popma o0yUeHHsI

IMoka3aresnu K)épc Bceero
OOm1ast TpPyA0EMKOCTB, 3.€./4 3/108 3/108
OO0mast KoHTaKTHas pabora, 4 10,75 10,75
OO6mmas camocrosTenbHas padora, u 97,25 97,25
KonrtakTHas paboTta nmpu npoBeeHNN y4eOHBIX 3aHATHH, B T.4. (1) 10,00 10,00
JIEKIIAU 4 4,00
MPAKTUYECKHUE 3aHSATHS, BCETO - -
13 HUX B JOPME MPAKTUICCKOM MOATOTOBKH - -
nabopaTopHbIe PabOThI, BCETO 6 6
13 HUX B OpME MPAKTUYCCKOU MOATOTOBKH -
WHBUIYaIbHBIE KOHCYJIBTAIMU TIPH BBITIOITHEHUH KYPCOBOTO
MIPOCKTA i
WHIMBUIyaJIbHBIC KOHCYJIBTAIUN TIPH BBITIOJTHESHHH KYPCOBOM
paboThI i
CamocrosTenbHas padoTa NpH MPOBEJICHUN YIEOHBIX 3aHATUH, U 79,50 79,50
KontakTHas paboTa TpU  MPOBEACHHHM  MPOMEKYTOUYHOMH 0.75 0.75
aTTeCTalluu 00yJarommMxcs, B T.4. (4) ’ ’
IPYNIOBHIE KOHCYNBTALUN 0,50 0,50
KypcoBas paboTa -
KYPCOBOM NPOEKT -
9K3aMeH -
3a4eT C OLICHKOU -
3a4er 0,25 0,25
CamocrosiTenbHass paboTa HpU NPOMEKYTOUHOW aTrTecTanuu, B
17,75 17,75
T.4. (4)
BBITIOJTHEHHE KYPCOBOTO ITPOEKTA -
BBHITIOJTHEHHE KYPCOBOM pabOThI -
MOJITOTOBKA K DK3aMEHY -
MOJTrOTOBKA K 3a4€Ty C OI[EHKOM -
MOATOTOBKA K 3a4eTy 17,75 17,75
dopma TPOMEKYTOUHOU arTecTamuu (3a4€T, 3a4eT C OICHKOM, K3AMEH SK3AMEH

9K3aMeEH, 3alIUTa KypCOBOI'0 MpoeKTa (paboThl))




4. Coaep:kanue M CHUILTHHBI

4.1. Conep:xxaHue JTUCIUIUIMHBI B pa3pe3e pa3/iesioB U MOAPa3ieioB

Pa3zoen 1. Oougue ceedenus 06 usmepeHuaxX u ux ROZPEUIHOCHAX
O6mue cBeneHust 00 u3MepeHusx puznueckux BenuduH. [lorpemrHoct usMepeHuit u ux
kiaccugukanus. OCHOBHBIE CBOMCTBa clydalHbIX morpeurHocteld. [Ipocras apudmernueckas
cepenuHa.
Pazoen 2. Mamemamuueckasn oo0padbomka pasHomoUHbIX u3mepeHuil
Kputepun OLIEHKM TOYHOCTH pe3ynbTaToB u3MepeHuil. CpeqHue KBaJpaTUUYECKHE
HOTPEITHOCTH (PYHKIMH U3MEpEeHHbIX BenurH. CpeHsist KBaJpaTHuecKast OrpelIHoCTb apudme-
TUYECKOHN cepeuHbl. BeposTHee NorpeHocTy U ux cBorcTBa. CpelHss KBagpaTHyecKas
MOTPEIIHOCTh OTJCIBHOTO W3MEPEHUs M apu(PMETHUECKOW CEepeAMHBbI BBIPAKCHHBIC dYepe3
VKJIOHEHUsI OT cpeaHero apudmernyeckoro. OIlleHKa TOYHOCTH IO PA3HOCTSM JIBOMHBIX
PaBHOTOYHBIX M3MepeHHid. OmnpeneneHnue COBOKYIHOIO BJIMSHHUS HECKOJIBKHMX HE3aBUCHUMBIX,
pa3IMYHBIX [0 CBOEMY XapaKTepy, HCTOYHUKOB morpemuHocred. COBMECTHOE BIMSHUE
MOTPEIIHOCTEN CIIy4alfHOTO U CUCTEMATHYECKOI0 XapaKTepa.
Pazoen 3. Mamemamuueckasn 00padomka HepaGHOMOUHBIX UIMEPEHUTL
OO0mume cBeieHUsT O HEPABHOTOUHBIX H3MepeHusax (HaOmromeHusix). [lonstue o Bece
n3Mepenusi. BecoBoe cpenHee wim obOmas apudmernueckas cepenvrHa. Beca He3aBHCHMBIX
n3MepeHuil U ux cpoiictBa. CpeaHss KBaJpaTUyecKas MOrPEIIHOCTh eAMHUIbI Beca. CBOMCTBa
YKJIOHEHHI HETIOCPEACTBEHHO U3MEPEHHBIX BEJIMYUH OT WX 0OmIel apu(METHIECKONW CepeINHBI.
CpenHsisi KBaipaTi4ecKasi OrPeIIHOCTh €IUHMLIBI BECa, BEIPQXKEHHAs Y€pe3 UCTUHHBIE ITOTPELLIHOCTH.
Cpennsis KBaipaTuiecKkasi OrpelIHOCTh €MHULBI BECA, BBIPAKEHHAS YEPE3 YKIOHEHHUS OT BECOBOTO
cpennero. CpemHsis KBaJapaTuuyeckas MOTPEIIHOCTh BECOBOTO cpeaHero. Beca dyHkuumit
HE3aBUCHMBIX U3MEPEHHBIX BelMn4rH. Bec obmelt apudmerndeckoii cepenunpl. OnieHKa TOYHOCTH 110
Pa3HOCTSAM JABOMHBIX HEPABHOTOUYHBIX U3MEPEHUIA.
Pazoen 4. Ypasuueanue zeode3uueckux cemeil c2yujeHuA U CbeMOYHbIX Cemeil
OneHka TOYHOCTH U3MEPEHUs YIJIOB U MPEBBILICHHUH MO HEBA3KaM B IOJIMTOHAX U XOJax.
[TonsiTre o mpsiMoit U 0OpaTHOM 3ajjadyax TEOPUM HorpelHocTed n3MepeHuil. [IpuHIMN paBHBIX
BIUAHUNM. CyIIHOCTh YpaBHUTENbHBIX BBIYMCICHHH. MeToJ HauMEeHbIIUX KBaJapaToB. Bumsl
YCIIOBHBIX ypaBHEHHH. CyIIHOCTH KOPPETATHOTO CII0C00a ypaBHUBAHUS. Y paBHUBAHHUE [IEHTPATBHOM
CUCTEMBI. Y paBHUBAHHE I€0/I€3NYECKOTO YEThIPEXYTOJIbHUKA. Y PaBHUBAHUE LIENH TPEYTOJIbHUKOB
MEX/1y IByMSI HCXOJITHBIMHM CTOPOHaMHU (Oa3ucamu).

4.2. PacnipenejieHne KOHTAKTHON U CAaMOCTOSITEJILHOM PadoThI MPH MOATOTOBKE K
3aHATHAM 0 MOAPa3aeIam

4.2.1. Ounas ¢popma o0yyeHus

KonrakrtHas paborta
Paznensl, moapazaensl JUCIUTUTAHBI CP
aexkuuu| JI3 113
Pazoen 1. Obugue ceedenus 06 usmepeHuax u ux 2 5 5
nozpewnocmsax
Pazoen 2. ]}/[amemamuuecmm 00padomka pagHoOmMoOUHBIX 4 10 12
uzmepeHuil
Pazoen 3. ]!/[amemamuuecxaﬂ 00padomKa HepasHOMOUHBIX 4 10 12
uzMepenHuil
Pazoen 4. Ypaeuuftmue 2€00e3uyecKux cemelil cCyuieHus u 4 8 16,5
CbeMOUHbBIX cemell
Bcero 14 30 45,5




4.2.2. 3aounas popma oOydeHUs

KonrakrthHas pabota
Paznenbl, moapaznenbl JUCIUILUTAHbI CP
nexkmuu | JI3 113
Pa3zoen 1. Oougue ceedenus 06 usmepeHuax u ux 1 10
nozZpeuwHocmax
Pazoen 2. ]!lamemamuqecmm 00padomka pagHoOMoOUHBIX 1 o4
uzmepeHull
Pazoen 3. ]!lamemamuttecxa}l 00pabdomkKa HepagHOMOUHBIX 1 24
uzmepeHuil
Pazoen 4. Ypasnueanue 2eode3uueckux cemeil c2yuyeHus u 1 215
CbeMOUHBIX cemell
Bcero 4 79,5

4.3. IlepevyeHb TeM U Y4eOHO-METOANYECKOT0 00ecedeHHs JIsl CAMOCTOSATEIbLHO PadoThI

00y4YarIMXCs
Ne Tema O0BEM, u
i CaMOCTOSITEIIbHON VY4ebHo-MeTo1nuecKkoe o0ecrieueHue dopma oOyueHHs
paboThI OYHAasl | 3a04Had
IToneno B. JI. Teopus MareMaTtuyeckomn
00pabOTKM  Teole3MYecKuX  HM3MEpeHUil:
yuebHoe mocobme: [B 3 wactsax] / B. ]I
Omm6KH ITonemo, M. 1% Baneesa; BI'AY - Boponex:
OKPYTIEHHii. Boponexckut  I'AY, 2015 Y. 2
L BiInsiame ommi6oK OueHHBaHvue Pe3yILTATOB  TEOAIC3UIECKHX 5 9
J— U3MEpEHNUH 1 UX MOTpelHocTel Ha ocHoBe
BEPOSITHOCTHBIX TpezactaBienuii - 139 c.-
AprymMCHTOB Ha C41 — 50 T'mpmbepr M. A. T'eomesus :
TOHHOCTS (yHKITH Vuebuuk .— Hanpuuk : OOO "HayuHo-
m3narensckuii uenrp UHOPA-M", 2016 .—
384 c. — ans CTyICHTOB BBICIIMX Y4eOHBIX
3aBenennii .— ISBN 978-5-16-006351-5. C.
70-80
IToneno B. JI. Teopus maremaTH4ecKoi
00pabOTKH TEOJE3NYECKUX HW3MEPEHUN:
Onerka yueOHoe mocobue: [B 3 wacrax] / B. I
2. | TodHOCTH [Tomeo, M. B. BaneeBa; BTAY - 6 8
BBIMHCJICHAN C Bopownex: Boponexckuit TAY, 2015 Y. 2:
TPHOITHIKEHHDI OLEHUBAaHNE PE3YIIBTATOB TEONE3MIECKHX
MITaHcIaMu H3MEPEHHUH U UX MOTPEIIHOCTEN Ha OCHOBE
BEPOSTHOCTHBIX IpencTaBnennii - 139 c. C.
27 -63
HccnenoBanne .
pATIOBH3MEpEHHii IToneno B. /1. Teopus MaTeMaTH1eCKOH
00pabOTKN re01e3NIECKUX U3MEPEHHIA:
yaeOHoe nocobue: [B 3 wactax] / B. JI.
3 [Toneno, M. B. BaneeBa; B'AY - Boponex: 9 20
Boponexckuii 'AY, 2015Y4. 2:
OueHnBaHNe Pe3yabTaTOB T€0IE3MUECKUX
HW3MEPEHUN M HUXIIOTPEIIHOCTEN Ha OCHOBE
BEPOSTHOCTHBIX TpencTaBienni - 139 c. -
C. 64 -86




Ne Tema O0BEM, U
I /IT CaMOCTOSITENTbHOM Y4ebHo-MeTo1nuYecKkoe o0ecrieyeHre dbopma oOyueHHs
paboThI O4YHAasl | 3a04Has
Horrycku uist [Tonenmo B. JI. Teopuss mareMaTudeckou
pE3yIbTaToOB 00pabOTKH Treo/Ie3UYECKUX H3MEpEHUil:
U3MEPEHUIN UX yueOHoe mocobue: [B 3 wactax] / B. ]I
4. byHKIMiA [Tomeno, M. B. BaneeBa; BI'AY - 9 20
Boponex: Boponexckuii 'AY, 2015 Y. 2:
OneHuBaHue pe3yabTaTOB TI'eOJIE3UYECKUX
U3MEPEHUN U UX
MOTPEIIHOCTEH Ha OCHOBE BEPOSITHOCTHBIX
npeacrasiaeHuii - 139 ¢. C. 64 - 71
IMoneno B.JI. Teopus maremaru4eckon
Vpusmsame | 95PI0OT Teoreyegpiengin
5. ChCMOYHBIX omeio, M. B. Baneesa; ]BF AY - 2 2
ceren gOpOHeH(Z Boponexckuii 'AY, 2015 Y. 2:
[ApAMETPHHUECKH Hslifgpnel;a;f?en pIgL:.yJII)TaTOB r'€0/Ie3MYECKIX
MCII0co60M MOrPEMIHOCTEN Ha OCHOBE BEPOSITHOCTHBIX
npencrasieanii - 139 ¢. C. 114 -118
[Toneno B. JI. Teopusa maremaTu4eckou
Pemenne 00pabOTKM Treo/Ie3UYECKUX H3MEpEHHil:
HOPMaJIbHBIX yuebHoe mocobue: [B 3 gactsax] / B. ]I
6. | ypaBHenwuii [Toneno, M. B. BaneeBa;, BI'AY - 2 2
pasIMYHBIMU Boponex: Boponexckuii 'AY, 2015 Y. 2:
criocodamu OneHuBaHUE pE3yNbTATOB T'E€OJIE3MUECKUX
M3MEPEHUH U MX MOTPEIIHOCTEH Ha OCHOBE
BEPOSATHOCTHBIX IMpeacTaBiaenuii - 139 c. C.
118 -138
[IpenBapurensHbIe IMoxman I'. I'. I'eone3usi: yueO. mocobue
BBIYHCIICHUS TTPU st crynenTos By3oB / I'. T, Tloknan, C. IT.
ypaBHUBaHUU I'puanes; Boponex. roc. arpap. yH-T - M.: 2 2
£ [EHTPAIbHON Axanemuueckwii [Tpoext, 2007 — 591. c.
CUCTEMBI U C.507 - 514
r'e0/Ie3MYECKOTO
YeThIPEXYTOJIbHUKA
[Moknan I'. I'. ['eone3us: yueb. mocodbue
YpaBHuBanue aus ctyaentoB By3oB / I'. T, Tloxman, C. 1. 8 14
8. THUIOBBIX (GUTYP I'punneB; Boponex. roc. arpap. yH-T - M.:
TPUAHTYJISIUU Axanemuyeckuii [Tpoext, 2007 —591. c.
C. 536 - 548
YpaBHuBaHUE [oknan I'. T'. T'eone3us: yueld. mocoOue
reoje3nveckux cereir | ans cryaentos By3oB / I'. I'. Tloknaz, C. I1.
g | nomeroxynpod. B.B. | I'pnanes; Bopouex. roc. arpap. yu-t - M.: | 25 2,5
[Toroa Axanemuueckuii [Ipoekt, 2007 — 591. c.
(koppenaTHbIf C.549-572
croco0)
Bcero 45,5 79,5

5. @DOoHJ OIIEHOYHBIX CpeaACTB AJd IIPOBCACHUSA l'IpOMe)KYTO‘IHOﬁ aTTrecTanum U

TeKyLero KOHTPOJIst




5.1. Oransl popMUPOBAHUS KOMIIETEHIIHIA

IHoapa3aen AUCHUNIMHBI

Komnerenuus

NHaukaTop 10CTHKEHUS
KOMIIeTeHIINH

Pazoen 1. Obwue céedoenus 06
U3MEPEHUAX U UX NO2PEULHOCAX

CriocoOeH pOBOIUTD
U3MEpEeHHUs ¥ HAOJIOICHUS,
o0OpabarbIBaTh 1
[PECTABIISATh MOJYyYCHHBIC
pe3yJIbTaThl C IPUMEHEHHEM
UHPOPMAIIMOHHBIX
TEXHOJIOTHI U MTPUKJIIaTHBIX
anmnapaTHO-MPOrpaMMHbBIX
CpEICTB

31

Vi

Pa3zoen 2. Mamemamuueckasn
00padbomka pasHomMoOUHbIX
usmepenuil

Crnioco0OeH npoBOIUTH
WU3MEPEHHS U HAOIOICHUS,
o0pabaThIBaTh U
MPECTABIATH MOJyYCHHBIE
pe3yNbTaThl C IPUMEHEHUEM
WH(POPMAIIMOHHBIX
TEXHOJIOTUI U TIPUKIIATHBIX
anmapaTHO-POrPaMMHBIX
CpenacTs

31

v1

HI

Pa3zoen 3. Mamemamuueckas
00pabomka HepasHOMOYHBIX
usmepenuu

Cnoco0eH npoBOIUTH
U3MEpPEHUs M HAOJr0/ICHUS,
oOpabaThIBaTh U
NPEICTABIIATh MOJyYCHHBIC
Pe3yNbTaThl C MPUMEHEHHEM
MH(OPMAIIMOHHBIX
TEXHOJIOTHI U MPUKIIATHBIX
anmapaTHO-MPOTrPAMMHBIX
CpeACTB

31

Vi

H1

Pa3zoen 4, Ypasnusanue
2eo0e3uuecKux cemeil CCyujeHus u
CbeMOUHbBIX cemell

CnocobeH mpoBOIUTH
WU3MEPEHHS 1 HAOIOICHNS,
o0OpabaTbIBaTh U
IIPEJICTaBIISITh [TOJIy4E€HHBIE
pe3ysabTaThl C IPUMEHEHUEM
UH(OPMAILIMOHHBIX
TEXHOJIOTHI U MPUKIATHBIX
anmapaTHO-MPOTrPAMMHBIX
CPEICTB

31

V1

H1

5.2. llIkaapl ¥ KPUTEPHH ONIEHUBAHUS TOCTUKEHHSI KOMIIeTEHIN i

5.2.1. HIkaJbl OEHUBAHUSA JOCTHKEHU KOMIIeTeH M

Bun onenku OreHKHn
. HEYAOBIET- | YIOBIETBO-
AxazgeMHuueckas olleHKa I10 4-xX OaJIbHOM IIKajIe XOpOWIO | OTJIIUYHO
BOPHUTEIIBHO | PHUTEIHLHO

5.2.2. Kputepum ouleHNBAHUS TOCTHKEHUS] KOMIETEeHIUI




Kputepuu onieHku Ha s5K3aMeHe

OreHka, ypoBEHb
JIOCTHIKEHMS
KOMITCTCHITAH

Onucanue KpUTEpUEB

OTIMYHO, BRICOKHI

CTy,[[eHT IIOKa3ajJl TIIOJHBbIC U FJ'Iy6OKI/Ie 3HaHUsA IMpOrpaMMHOI0O
Marepuaia, JOrMYHO W apryMCHTHPOBAHO OTBCTUJII Ha BCE€ BOIIPOCHI
OK3aMCHAaITMOHHOI'O 6I/IJ'IeTa, a TaKKE Ha OOIIOJIHUTCIBbHBIC BOIIPOCEHI,
CIIOCOOEH CaMOCTOSITEILHO peuiaTh CJIOKHBIC 3ala4r JUCHUILIAHBI

Xopouo, IpOJBUHYTHIN

CrynmeHT TBepZ0 3HAET MPOrpaMMHBIN MaTepHall, TPaMOTHO €T0 H3JIaraer,
HE JIOTYCKaeT CYMIECTBEHHBIX HETOYHOCTEH B OTBETE, TOCTATOYHO MOIHO
OTBETWJI HA BOMPOCHI 3K3aMCHAIIMOHHOTO OWjeTa ¥ JOMOJHUTEIhHBIC
BOIPOCHI, CHOCOOEH CaMOCTOSTEIBHO peIIaTh CTaHJAPTHHIC 3aJlaud
TUCTIATLTAHBI

CryneHT mokas3ajql 3HaHHE TOJBKO OCHOB IPOrpaMMHOIO MaTepuaia,
YCBOWJI €r0 TOBEPXHOCTHO, HO HE JOMycKal TIpyObIXx OmHMOOK wWiIn

Y 10BIETBOPUTENBHO, .
HOPOrOBLI HCTOYHOCTCH, TpC6y€T HaBOJAIIMX BOIPOCOB JIA IPABUJIBHOI'O OTBETA,
p HE OTBCTWI Ha AOIIOJHUTCIBHBIC BOIPOCHI, criocobeu peuaTtb
CTaHIAPTHBIE 33424 AUCLUIIMHBI C TIOMOIIBIO IPENOoAaBaTes
CryneHT He 3HaeT OCHOB IPOrpaMMHOI0 MaTepuala, JOMyCKaeT Ipyoble
HeynonerBopurensHo, A porp p » Aoty py

KOMIICTCHIIMA HE OCBOCHA

OMMOKU B OTBETe, HE CIOCOOCH pellaTh
AUCHUINIMHBI JaKE€ C IIOMOIIBIO MMPETIOAaBaTCIIA

CTaHAapTHBIC 3aJadu

Kpurepuu oneHku tecToB

OreHka, ypoBeHb
JIOCTYDKCHHUS
KOMIIETEHITUI

Onucanue KpUTEpPHUEB

OTINYHO, BBICOKUI

CopeprxaHue IpaBUIbHBIX OTBETOB B TecTe He MeHee 86%

Xopouo, IpOJBUHYTHIN

CO}:[ep)KaHI/Ie MPpaBUJIBHBIX OTBETOB B TECTC HC MCHEC 71%

Y IOBIETBOPUTENBHO,
[IOPOrOBBIN

ConeprxaHue IpaBUIbHBIX OTBETOB B TecTe He MeHee 51%

HeynosnerBopureinsHo,
KOMTIIETEHIT!S HE OCBOEHA

CO):[Cp)KaHI/Ie MMPpaBUJIBHBIX OTBETOB B TECTC MCHCC 51%




Kpurepuu onenku koHTposbHBIX (KP) 1 pacuetHo-rpaduveckux padot (PT'P)

Onenka, ypoBeHb
JIOCTHIKEHHMS
KOMIIETEHITUI

Onucanue KpUTepUEB

3a4TeHo, BLICOKHI

Crpykrypa u coxepxanue KP u PI'P momHOCTBIO COOTBETCTBYIOT
MPEIbIBISICMBIM TPEOOBAHUAM, B pacyeTax OTCYTCTBYIOT JIOTHYCCKHE U
ANTOPUTMHUYECKHA OMIMOKH, OOyYarOIIUiicsl TBEPAO 3HAET MaTepHall 10
TeMe, TPAMOTHO €r0 M3JIaraeT, He TOIYCKAaeT HETOYHOCTEH B OTBETE,
JIOCTAaTOYHO TOJHO OTBEYAET Ha BOIIPOCHI, CBA3aHHBIC C MaTEpHaIaMU
paboThI

3adTeHo, MPOIBUHYTHIH

Crpyktypa u coxaepxkanue KP u PI'P B memoMm coOTBETCTBYIOT
MPEIbSIBISICMBIM TPEOOBAHUAM, B pacyeTax OTCYTCTBYIOT JIOTHUECKUE U
AITOPUTMHUYECKHA OIMHOKH, OOYyJaroIIMiCS 3HAeT Marepual I0 TeMe,
IPaMOTHO €ro MU3JIaraeT, HO JOMYCKAaeT HETOYHOCTH B OTBETE,
HEJI0OCTAaTOYHO IMOJHO OTBEYAET HAa BOMPOCHI, CBSI3aHHBIE C MaTepHalaMu
paboThI

3auTeHo, TOPOrOBbIi

Crpykrypa u coaepxkanue KP u PI'P He mOIHOCTBIO COOTBETCTBYIOT
NpebBIsIEMbIM TPEOOBaHUSIM, B paciyeTax MPHUCYTCTBYIOT He rpyObie
JIOTHYECKHE U aNTOPUTMHUYECKH OLIMOKH, 0OYydYarOIIMMCS HEJOCTaTOYHO
3HaeT MaTepHual 110 TEME, U3J1araeT ero HeyBEpEeHHO, TOMyCKaeT
HETOYHOCTH U HErpyOble OMIMOKH B OTBETE, HEMOJHO OTBEYaeT Ha
BOIIPOCHI, CBA3aHHBIE C MaTepHUataMu paboTh

He 3aureno, KoMIreTeHITUSA
HE OCBOCHA

Crpykrypa u coaepxanue KP u PI'P He COOTBETCTBYIOT MPEABSIBISIEMBIM
TpeOOBaHUSAM, B pacueTaXx NPUCYTCTBYIOT TpyOble JIOTHMYECKUE U
ANTOPUTMHUYECKN OMIMOKH, 0OydJaromuiicss He 3HAaeT MarepHual Mo TeMe,
JIOITyCKaeT TpyOble OMMOKH B OTBETE, HE OTBEYAeT Ha BOMPOCHL,
CBsI3aHHBIC ¢ MaTepUaIaMu PabOThI

Kpurepnu onieHkn ycTHOrO onpoca

OneHka, ypoBeHb
JIOCTHKEHHS
KOMIIETEHITHI

Onucanne KpUTepueB

3a4TeHO, BLICOKHI

CTyIeHT 1eMOHCTPUPYET YBEPEHHOE 3HAHNE MaTepHuaja, YeTKO BhIPasKaeT
CBOIO TOYy 3peHHA [0 paccMaTpHUBaeMOMY BOIIPOCY, TIPHUBOISA
COOTBETCTBYIOLINE MTPUMEPHI

3auTeHo, MPOIBUHYTHIH

CTyIoeHT IEeMOHCTPHPYET YBEpEHHOE 3HaHHWE MaTepualia, HO JOIYCKaeT
OTJeNbHBIE TOTPEIIHOCTH B OTBETE

3a4TeHO, MOPOTrOBBIN

CTyneHT IeMOHCTPHUPYET CYIIECTBEHHBIE MPOOEITHI B 3HAHMIX MaTepHraa,
JIOITYCKAET OIIMOKH B OTBETAX

He 3aureHo, KOMIIETCHITUS
HE OCBOCHA

CryneHT JeMOHCTpUPYET HE3HAHUE MaTepuaa, JOIIyCKaeT Ipyoble
omnOKN B OTBETaX

Kpurepun oneHku pemenus 3a1a4y

Ornenka, ypoBeHb
JIOCTYDKEHHUS
KOMIIETEHIUN

Onucanue KpUTEpUEB

3a4TeHO, BLICOKHI

CTy,Z[CHT YBEPCHHO 3HACT MCTOJUKY U AJTOPUTM PCHICHUA 3aJavdd, HEC
A0IMyCKacT OIIHOOK IIpU €€ BLINTOJIHCHUU.

3auTeHo, MPOIBUHYTHIH

CTyaeHT B L€JI0M 3HaeT METOJIUKY U aITOPUTM PEIICHUS 3aJa4l, He
JTOTTyCKaeT IPyOBIX OMMNOOK IPH €€ BEITIOTHEHUH.

3auTeHo, TOPOrOBBIN

CTygeHT B LEJIOM 3HAaET METOAMKY W aJlCOPUTM pELICHUS 3aJauu,
JTOITYCKaeT OMMOOK MPH €€ BHITIOTHEHUH, HO CTIOCOOEH UCIIPABUTh UX TIPH
TTOMOIIIX TTPETIOaBaTE.

He 3a4TCHO, KOMIICTCHIIMA
HC OCBOCHA

CTyZIeHT He 3HaeT METOAMKY M aJTOPUTM PEIICHUS 3a]a9H, TOTYCKaeT
rpyOBIe OMMOKH IPH €€ BHIITOJIHCHUH, HE CITOCOOCH HCIPABUTh MX TIPH
TIOMOIITH MTPETIOIABATEIS.




Kputepuu onienku Ha 3auere « He npedycmompersl »

Kputepuu onieHKH pH 3al1uTe KypcoBOro npoekta (pabotsl) « He npedycmomperviy
Kpurepuu ouenku pedepatoB « He npedycmomperuvl»

Kputepuu olieHku ydacTusi B polieBoil urpe «He npedycmompernl »

5.3. MaTepuaJibl sl OIleHKH JOCTHKEHHsI KOMIeTeHIU

5.3.1. OnleHOYHBIEe MAaTEPHAJIHI MPOMEKYTOYHOM aTTeCTAIIUH
5.3.1.1. Bonpockl K IK3aMeHY

Komme-

Ne Conep:xanue — NJIK
1 OO6mue cBeneHus 00 M3MEpEeHUsIX (PU3NIECKUX BETUINH OIlK-4 31
2 | Knaccudukanus namMepeHui OIIK-4 31
3 [TorpenrtHocTn u3MepeHus: O0ITHE CBEICHHMS, KITACCU(PUKAIIHS OIIK-4 31
4 | OcHOBHBIE CBOMCTBA CIIy4alHbIX [TOTPEIIHOCTEN OIlIK-4 31
5 HopMmanbHblii 3aKk0H pacupeneneHus Cily4aiHON BEJIMYHUHBI. OIIK-4 37

[TapameTpsl HOPMAJIBHOI'O paclpeieeHus
6 [IpaBuio Tpex curM, npeaenbHble NOTPEUIHOCTH OIIK-4 31
7 Toueunas M MHTEpBAIbHAA OLECHKM WCTHHHOTO 3HAUCHHS | rp- 4 31
U3MEpsAEMON BETMUHUHBI
Crtporoe ob60ocHOBaHME BHJA OIEHOK pe3yibTaTa M3MEpEeHUH U 31
8 |ero ciydallHOW TIOTPEIIHOCTH METOAOM MakcumanbHoro | OIIK-4
MPaBIOTIOI00HS.
9 CyMmMapHas IOrpelIHoCTb OITK-4 3]

10 VY4er norpenHoCcTy B 3allMCH OKOHYATEIBHOTO PE3yJIbTaTa OITK-4 31

n3Mepenus. [1ops10Kk BBIOIHEHUS OKPYTIICHUS
11 CpenHexkBaapaTHUecKasi OrPEIIHOCTh KOCBEHHBIX U3MEPEHUN OITK-4 31
(morpentHocTh QYHKIIMU OAHON MEpEMEHHOMN)

12 CpenHexkBaspaTHUecKasi IOrPEIIHOCTh KOCBEHHBIX U3MEPEHUN OI1K-4 31
(morpemHoCTh (PYHKIMH HECKOIBKUX IEPEMEHHBIX )

13 Cpe,I[HeKBilL[paTI/I‘IeCKa}I MOTPEIIHOCTh  PAa3HOCTEN  JBOMHBIX OIK-4 31
U3MepeHuit

14 | HepaBuoTouHbIe n3Mepenus. CpesiHee B3BEIICHHOE OIIK-4 31
OneHka  gucnepcuu  CpPEJHEro  B3BEIICHHOTo.  BiusHue 3]

15 | morpemHocti omperneneHus BecoBbix koddduinmentoB Ha |  OIIK-4
MOTPEIIHOCTh B3BEIIEHHOT'O CPEAHETO

16 O6L€}{I/IH6HI/I€ PE3YIHTATOB U3MEPEHUN ¢ TIPEOOIagArOIITUMU OTTK-4 31
CIIy4allHBIMH MTOTPEIIHOCTSIMHU

17 CoBmectHass 0OpaboTka pe3ymbTaTon u3MepeHuil. 3amava OIK-4 31
ypaBHUBaHUS pE3yJIbTaTOB U3MEPEHUI
Cxema wMeToAa HaMMEHBUIMX KBaJApaTOB IIPpH IOCTPOCHUHU 31

18 | nuHeitHOM perpeccun MO JaHHBIM KCIICPHMEHTA, TIPHMEHEHHST OIlIK-4
METO/1a HAUMEHBIINX KBaJApaTOB

19 [IpuBeneHre MMHEWHBIX HEPABHOTOYHBIX YCIOBHBIX YPaBHEHMI OTIK-4 31
K PaBHOTOYHBIM

20 JInHeapu3anys HENMHENHBIX YCIOBHBIX YPaBHEHUIN OITK-4 31
21 Bunpl yciioBHBIX ypaBHEHUH JUIA T€01€3MUECKUX ceTeil (CIoBHOE OITK-4 31

ypaBHEHHE (QUTyp, YCIOBHOE YpaBHEHHE TOPU30HTA)
Bunbl  yCIOBHBIX ypaBHEHUM Ul TE€OHAE3UYECKUX CeTed 3]

22 | (ycnoBHOE YypaBHEHHE IMPEKLUHMOHHBIX yruoB, mnomocHoe | OIIK-4

YCJIIOBHOE ypaBHEHHUE, 0a3MCHOE YCIIOBHOE YPAaBHEHUE)




OIEeMEHTHI TEOpHUU OLICHWBAHUIA HEU3BECTHOM BEJIMYUHEBI 110

31

23 | pe3ysnbTaTaM MHOTOKPATHBIX M3MepeHuii. [TocTaHOBKa 3a1aun OIlIK-4
OLICHUBAHUS
Knaccuueckue  cpenHue W MX  CcBoiictBa  (cpenHee
31
24 | apudpmernyeckoe,  cpemHee  reomerpuueckoe,  cpeamee | OIIK-4
rapMOHHYECKOE, CpeIHEe KBAAPaTUIECKOE)
o | I'eoMeTpuyecKas MHTEpIpPETaNis CpeIHIX (Tpanenus cpeHuX ) OIIK-4 31
B3Bemennslie cpeqnue: cpeanee apuMeTHIecKoe, cpeiHee 3]
26 | reoMeTpUYECKOE, cpenHee rapMOHUYECKOE, cpenHee OIIK-4
KBaJIpaTUYECKOE.
AJTOpuUTMBI ONTUMAJIBHOTO OLICHUBAHMSL. Ouenku 3]
27 | MakCMMaJbHOrO MpaBaONoOA0OMs, npuBoisame kK Meroxy | OIIK-4
HAaMMEHBIINX KBAJPaTOB U HAUMEHBIINUX MOJYJIEH
8 Unes JICTCPMUHMPOBAHHOTO  TIOZXO/la K OLCHMBAHMIO | e 4 31
pe3yJIbTaTOB U3MEPEHUN
Knaccuueckue  KpuTtepuM  OLEHUBAHUM:  KBaJpaTUUYECKUI 3]
29 | kpurepum, MOZYJIbHBIN KpUTEpUH, MHUHUMAaKCHBIN OIlIK-4
(4eOBIIICBCKUI ) KpUTEPHUI
Kpurepun, npusBomsmme K  CpPEIHEKBAaApPATHYECKOU WU 3]
30 | cpemHereoMeTpuyecKoli oleHKaM, K cpeaHeil rapmonnueckoi u | OIK-4
cpeaHel CTENeHHOM OlleHKaM
5.3.1.2. 3agaum K IK3aMeHy
Komme-
Ne Conep:xanue TeHs NAK
1 | Haiitm OIIK-4 Vi
n
X =arg min{Z( X — X )2}
Q2 i-1
2 | . Haiitu OIIK-4 Vi
n
X =arg min{Zgi’(xi -X )Z}
«Q i=1
3 | Haiitn OIlIK-4 Vi
n
X = arg min{Zxi - Y}
Q2 i=1
4 | Haiitu ~ OIIK-4 Vi
n
X =arg min{Z( XK — X" )?
«2 i=1 i
5 Haittu ‘ ‘ ~ OIlIK-4 Vi
n
X =argmin| > (x’ —X?)?
0 i= i
6 | B pesynbrare u3MepeHUH MONydeHbl cieayrouie 3HadeHus | OIIK-4 Hli
semmunbeel X @ 3,33; 3,53; 2,99; 3,52; 3,75. IloctpouTtsh
TOYEYHYIO OIIEHKY, 3alliCaTh Pe3y/ibTaT B CTAHIAPTHON dopMe.
7 | B pe3ynbrare u3MepeHHi MOJIy4€EHBI CIEAYIONINE 3HAaYE€HUs OIlIK-4 Hli
semnunnel X : 2,03; 2,33; 2,19; 2,22; 2,15. TloctpouTs
TOYEYHYIO OIIEHKY, 3allicaTh Pe3yNibTaT B CTaHAApTHOH (popme.
8 | B pe3ynpTaTe n3MepeHuil NoJIy4eHbl CIECTYIOIIUE 3HAYCHUS OIIK-4 HI

semnunnel X : 7,83; 7,73; 8,19; 7,52; 8,15. IToctpouts
TOYCYHYIO OIICHKY, 3allicaTh PE3yJIbTAT B CTAHIAPTHOMN (opme.




B pe3ynbrare usMepeHuii mojiy4eHsbl ClIeIyIOMKe 3HAaYCHUS
semnunnel X © 1,73;1,73; 1,99; 1,52; 1,65. IToctpouts
TOYEYHYIO OIICHKY, 3allicaTh Pe3yNbTaT B CTaHAApTHOH popme.

OIIK-4

HI

10

B pe3ynbTare n3MepeHuii noJIy4eHbl CIEAYIOIIUE 3HAYEHUS
sennuunbl X : 8,25; 8,58; 8,76; 8,51; 8,75. [locrpouTts
TOYEYHYIO OIICHKY, 3allMCaTh Pe3yNbTaT B CTaHIApTHOI popme.

OIlIK-4

HI

11

[TocTpouTh BhIpakeHUE JJIs1 OLICHKHU AUCIIEPCUN KOCBEHHBIX
W3MEpEHH BeanuruHbl W, CBA3aHHOW C U3MEPEHHBIMU B XOJ€
NPAMBIX U3MEPEHUI 3HaYCHUSAMHU Ben4uH X, Y, Z, U,
aOCOTFOTHBIE TUCTIEPCHH PE3YJILTATOB H3MEPEHUN KOTOPBIX
W3BECTHBI, CJICIYIOIIUM COOTHOIICHUEM:

W=X+YZ+U

OIlIK-4

HI

12

[TocTpouTh BeIpak€HUE JJISI OLIEHKU JUCIIEPCUN KOCBEHHBIX
“3MepeHuil BeanuruHbl W, CBA3aHHOW C U3MEPEHHBIMU B XO/€
MPAMBIX U3MEPEHHI 3HAYCHUSAMHU Ben4uH X, Y, Z, U,
a0COIOTHBIE AUCTIEPCHH PE3YIHTATOB U3MEPEHUN KOTOPBIX
W3BECTHBI, CJICYIOIIUM COOTHOILICHUEM:

we XY
Z+U

OIlIK-4

HI

13

Hammmire  BeIpakeHHME IS CpEIHEW  KBaJpaTHYECKOH
HOTPEIIHOCTH 1, anredpandeckoif cymmsr y = 1 £, £ ... £ 1y, n
u3MepeHHbIX Beauuud I, o, ... Iy .

OlIK-4

HI

14

UYemy paBeH 00paTHbIN BeC PYHKIIMN KOCBEHHBIX U3MEPEHUN
BeIMYHUHBI W, CBS3aHHOM ¢ U3MEPEHHBIMU B XOJ€ MPSAMBIX
U3MepeHuit 3HaueHussMu BennunH X, Y, Z, U, abcomroTHbIS
JUCIIEPCUU PE3YNIbTATOB U3MEPEHUM KOTOPBIX N3BECTHBI,
CJIEIYIOIUM COOTHOLIEHUEM:

W=X?+VY?+27%+ U2

OIIK-4

HI

15

Uemy paBeH 0OpaTHBIN Bec PYHKIIMN KOCBEHHBIX H3MEPEHUN
BeJIMYMHBI W, CBSI3aHHOM C U3BMEPEHHBIMHU B XOJI€ MTPSAMBIX
u3MepeHuil 3HaueHusMu BennuuH X, Y, Z, U, abconroTHbIe
JUCTIEPCUH PE3YJIbTATOB U3MEPEHHI KOTOPBIX U3BECTHBI,
CHEAYIOLIUM COOTHOLIEHUEM:

W = X(Y +Z+U)

OIlIK-4

HI

16

3anucaTh yCIOBHOE YpaBHEHUE (PUTYPHI TPEYTOIBHHKA, €CITH
M3MepeHbl TOpU30oHTaNbHbIE yrisl: 32°21' 30", 95°23' 21", 52°15'
04",

OIIK-4

HI

17

3anucarh yCIOBHOE YPABHEHHUE «TOPU30HTAY, €CIIH U3MEPEHBI
rOpU3OHTaNbHbIE yrubl: 95°2323") 61°28'36", 75°45'16",
50°09'00", 77°13'55".

OIIK-4

HI

5.3.1.3. Bompocsl Kk 3a4ery ¢ ouenkoii «He npedycmompen »
5.3.1.4. Bonpocsl k 3auery «He npedycmompen »

5.3.1.5. IlepeueHb TeM KYpPCOBBIX POEKTOB (padoT) «He npedycmompenviy

5.3.1.6. Bompochkl K 3auiuTe KypcoBoro npoexrta (padorni) « He npedycmompen»




5.3.2. OueHoYHbIEe MAaTEPHAJIBI TEKYIIET0 KOHTPOJIS

5.3.2.1. Bonpochkl TeCTOB

Coneprxanue

Komne-
TEHINA

WJIK

3HaveHNEe PU3NIECKON BEIMINHEI €CTh ...

1. BeIpakeHUE pa3Mepa (PU3MUECKOil BETUYHHEI B BHJIE HEKOTOPOTO
YKCJIa TIPUHATHIX SIUHUI] U3MEPCHHS TaHHON (U3UYCCKON BEIIMYMHEI.
2. XapaKTECPHUCTUKA CBOMCTBA (PU3UIECKOr0 OOBEKTA, Pa3InIHAS B
KaueCTBEHHOM OTHOIIEHHH IS Psiia GPU3NIECKIX OOBEKTOB.

3. KOJIMYECTBEHHAS OTIPEICICHHOCTh HEKOTOPOU BEJIMYUHEBI, IPUCYIIIASI
KOHKPETHOMY OOBEKTY, CHCTEME, SIBICHUIO WIIH TIPOIIECCy.

4. BeIpaxeHre (YU3MUECKON BETHMYNHBI B BUAE SIUHHIIBI H3MEPEHUS
JAaHHOW (PU3NYECCKON BEJTMYMHEI.

OIIK-4
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HctunHoe 3HaueHHEe (HU3NUECKON BETUUMHBI €CTh ...

1 3HavyeHne (HU3UUECKON BETHUHNHBI, KOTOPOE HICATBHBIM 00pa3oM
XapakTepu3yeT B KAUECTBCHHOM U KOJIMYECTBEHHOM OTHOLLICHHAX
COOTBETCTBYIOIIYIO (PU3HUYECKYIO BETUUMHY.

2. 3HaYeHHe (HYM3UUYECKON BETMYUHBI, TIOJTYYCHHOE U3 OOJBIIOTO YHCIIa
HU3MEPEHUM.

3. 3HaueHHe (PUINUECKON BETUUMHBI, TOTyYCHHOE
OKCIICPUMCHTAJIBHBIM ITYTEM U OJIM3KOE K HUCTUHHOMY 3HAYCHUIO.

4. 3HaueHme (PU3MUECKON BETMYHNHBI, TOTyYEeHHOE
3KCIIEPUMEHTAIbHBIM IIyTEM, IIPU OTPAHUYECHHOM YKCIIE U3MEPEHUN C
HCIOJIb30BAHMEM BBEICOKOTOYHBIX CPCACTB H3MepeHHI7L
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ITox TOYHOCTEIO U3MEPEHHSI TOHUMAIOT ...

1. crenenp NpuOAKEHNS pe3yabTaTa U3MEPEHUS K IPYrou
OJIHOPOJHOM BEJINUMHE, IPUHATOM 34 €AMHUIY U3MEPEHUSI.

2. CTeTeHb HAJIe)KHOCTH HMJIM CTETIEHb IOBEPHS K Pe3yJbTaTy
M3MEPEHMSI BRIPAKEHHYIO YHCIIOM PaBHBIM YHCITY U3MEPEHUM.
3. pa3HOCTh MEX]Ly HCTHHHBIM (WJIM PUHSTHIM 32 HICTHHHOE)
HW3MEPECHHBIM 3HAUCHUEM U3MEPSEMOM BEITUYHHBI.

4. cTeneHb NPUONIMHKEHUS PEe3yNbTaTa U3MEPEHHs K HCTUHHOMY
3HAYECHUIO U3MEPSEMOM BETMUNHBI.
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dusnyeckas BeIUYNHA IBISIETCS . ..

1. XapakTepuCTUKOM OJTHOTO U3 CBOMCTB (PU3NUECKOT0 00bEKTa
(ssBeHwMs, mporiecca), o0IIel B Ka4eCTBEHHOM OTHOILICHHH JIJISI psizia
(u3nyecKkux 00BEKTOB, HO B KOJMUYECTBEHHOM BBIPAXKEHUHU
WHAMBUIYaJIbHOM IS KaXK/I0T'0 U3 HHX.

2. XapaKTEePUCTUKON HECKOIbKUX CBOMCTB (PU3NUECKOr0 0OBEKTA,
Pa3IMYHON B KAYECTBEHHOM OTHOIICHHH TS Psifia (PU3UIECKHIX
00BEKTOB.

3. KOJIMYECTBEHHOM ONPEIC/IEHHOCTHIO HEKOTOPOU BEJIMYHMHBI,
MpHCYyIIel KOHKPETHOMY OOBEKTY, CHCTEME, SBICHHUIO HITH TPOIIECCY.
4. 3HaueHHEeM (PU3MUECKOM BETUUMHBI, IOJYyYCHHOE
AKCIIEPUMEHTAIIbHBIM ITyTeM U HACTOJIKO OJIM3KOE K HCTHHHOMY
3HAYEHUIO, YTO B TIOCTABJICHHOW N3MEPUTEIHLHON 3a7]aue MOXKET OBbITh
HCIOJB30BaHO BMECTO HETO.

OIlIK-4
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Pa3mep ¢puznveckoii BETUIUHBI €CT6 ...

1. KonruecTBEHHAS ONPEENICHHOCTh (PU3NUECKON BETUUNHBI,
pUCyLIast KOHKPETHOMY OOBEKTY, CUCTEME, SIBICHHIO WIIH MPOLECCY.
2. XapaKTEePUCTHKA OJTHOTO M3 CBOMCTB (PU3MUECKOI0 O0BEKTa
(sBeHMS, TIpoIIECcca).

3. onpeneneHHas pu3nyecKas BEIUYHHA, IPUCYLIAst KOHKPETHOMY
00BEKTY, CHCTEME, SIBICHUIO WJIH MTPOIIECCY.

4. onpenienieHHAasl KAUECTBEHHAs XapaKTepUCTUKA, IPUCYIIast
KOHKPETHOMY OOBEKTY.
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JleiicTBUTENBHOE 3HAUCHUE (PU3NICCKON BEIMIMHEI €CTh ...
1. 3HaueHne PU3NUECKON BETMYUHBI, KOTOPOE HIealbHBIM 00pa3oM

OIIK-4
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XapaKTepu3yeT B KAYECTBEHHOM U KOJIMYECTBEHHOM OTHOIICHUSIX
COOTBETCTBYIOIIYIO (PH3HUYECKYIO BEITUUUHY.

2. 3HaueHHe (HPUBNYECKON BEITUUMHBI, TONyYCHHOE
AKCIIEPUMEHTAIBHBIM IyTEM U HACTOJIBKO OJIN3KOE K HCTUHHOMY
3HAYEHUIO, YTO B IMOCTABJICHHOI N3MEPUTENLHOM 3a/1a4e MOXET ObITh
HCTIOJIB30BaHO BMECTO HETO.

3. 3HaYcHHE (DM3UYCCKOW BEIIMUUHBI, IIOTYYCHHOE B PE3yIbTaTe
0ECKOHEYHOTO Mpoliecca U3MEPEHUH ¢ OECKOHEYHBIM
COBEpIIICHCTBOBAHUEM METOJIOB M CPEJICTB H3MEPCHUM.

4. 3naveHNe PU3NICCKON BEIMINHBI, HICATHHBIM 00pazoM
XapaKTepu3yHllee B KaYeCTBEHHOM U KOJIMYECTBEHHOM OTHOIIICHUSIX
COOTBETCTBYIONIYIO (PH3HYECKYIO BEITUUUHY.

PaBHOTOUYHBIMY H3MEPEHUSIMU HA3bIBAIOTCA ...

1. u3MepeHus, BBIIOHEHHbBIE OTHUMH U TEMH e TpUoopamMu 1
JIUIAMH, Pa3HBIM YHCIOM IPUEMOB, HO B OJIMHAKOBBIX BHELIHUX
YCIIOBHSAX.

2. I3MepeHNs HEOANHAKOBOH TOYHOCTH, BHIIIOJHEHHBIE Pa3HBIMU
npuOOpaMu | JTHLAMH, PA3HBIMHU CIIOCOOAMU U B Pa3INIHBIX
YCIIOBHSAX.

3. I3MEPEHHUS, BBIIOIHAEMbIC B OIMHAKOBBIX YCIIOBHSX, TO €CTh
00BEKTHI OJTHOTO ¥ TOTO K€ POJIa H3MEPSIIOT UCTIOIHUTEIH OJUHAKOBON
KBaJM (UKW, TPUOOpaMH OJHOTO Ki1acca, 1o eIWHON METOJINKE, B
JOCTaTOYHO OJM3KUX IO XapaKTepy YCIOBUSAX BHEIIHEH Cpebl.

4. nu3amepeHwst, TPy KOTOPBIX MOIY4al0T OAMHAKOBBIE 3HAYCHUS
OJHOPOAHBIX (PU3MUYECKUX BEITHMUYUH B EISIX KOHTPOJIS, HCKITFOUCHUSI
rpyOBIX TOTPENTHOCTEH.

OIlIK-4
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HepaBHOTOYHBIMU U3MEPEHUSIMU HA3bIBAKOTCS ...

1. HU3MCPCHUS, BLIIIOJIHACMBIC JI MMOJTYUYCHUA HECKOJIBKUX 3HaYCHUIN
I/ISMepS[eMoﬁ BCJIMYHUHBI HGOILI/IHaKOBOﬁ TOYHOCTHU B LCIIAX KOHTPOJIA,
WCKITIOYEHHS TPYOBIX TIOTPEIIHOCTEH WITH MOBBIIIIEHUS Ka4ecTBa
pe3yJIbTaTOB U3MEPEHUM.

2. I3MEpEeHHs1, B KOTOPHIX 3HAUEHHE OIpe/IesieMOI BeTHYMHEI
MOJIYYarOT U3 BBIYMCIECHUHN, C PA3IMYHOM MOTPETHOCTHIO OKPYTIICHUS
pPEe3yIbTaTOB U3MEPEHU.

3. U3MepeHus, BBITIONHSAEMbIE B CITy4dasx, KOT/Ia, o KpaiftHel mepe,
OJIHA U3 COCTAaBJISIOLIUX Mpollecca U3MEPEHUS 3HAUUTEIbHO
OTJIMYAETCS OT aHAJOTUYHON COCTABIISIIOIICH IPYTrUX U3MEPEHUM.

4. n3MepeHusl, MpU KOTOPHIX MOJIy4al0T HEOJUHAKOBHIE 3HAUEHUS
OAHOPOAHBIX (1)I/I3I/IHGCKI/IX BCJIMYUH B IEJIAX KOHTPOJIA, UCKITIOYCHUSA
rpyOBIX TOTPENTHOCTEH.
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HcTHHAs MOTrpelIHOCTh U3MEPEHNUS ONIpeeNnseTcs KakK ...

A — MICTHHHAS TIOTPEIIHOCTh U3MepeHus; | — 3HaueHne u3mMepseMoin
BEJIMYUHBL, X — ICTHHHOE 3HAaYEHUE U3MEPSEMOM BEINUUHBI; X —
BepOATHEHIIIee 3HaUeHNE N3MEPAEMOI BETUYHHEI (CpeHee
apupMeTHYECKOe).

| —x
l+X
e

o

rone
> bbb
[

OIIK-4

Vi

10

I'pyObIMH TOTPENTHOCTAMH U3MEPEHHI HA3bIBAIOT MOTPEITHOCTH
1. BO3HUKAIOIINE BCIIEICTBUE OKPYTIICHHS YHCEIT TIPU BEIYHCIICHHUSIX
WA U3MEPEHHSX.
2. IPOUCXOJISANIHE OT OTPEACTICHHOTO UCTOYHUKA U NMEIOIIHE
OIIpEe/ICIICHHbIC 3HAKH M BEJINUUHY.
3. Hen30Ee)KHO BO3HHUKAIOLIHME U3-32 HECOBEPIICHCTBA OPraHOB YYBCTB,
00yCIIOBIIEHHBIE TOYHOCTBIO MTPHOOPa, KBATM(UKALMEH HAOI0AaTeNs,
HEYJIOBUMBIMH KOJIEOaHUSIMU BHEIIHHUX YCIOBHIA, 3aKOHOMEPHOCTH
KOTOPBIX MPOSBIIAIOTCS B Macce.
4. BO3HHMKAIOUIHE BCICACTBUE MTPOCUETOB, MPOMAXOB, T.€. H3-32
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HEBHUMATEILHOCTH HAOJIFOIaTENsl, HEUCTIPABHOCTH PUOOpa UITH
HENPaBUILHON METOIMKHU U3MEPEHHUI.

11

Bribepute mpaBWiIBHBIA OTBET. VICTHHHOW IOTPENTHOCTHIO
Ha3bIBAIOT:
1. MOHMMAIOT OTKJIOHEHHWE pe3yjbTaTa H3MEPEHUS OT €ro TOYHOTO
(MCTUHHOTO0) 3HAYCHUS
2. BenWYWHA, KOTOPYIO HYXKHO NpPHIATh HM3MEPECHHOMY 3HAYCHHIO,
YTOOBI TIOJYYUTh €€ BEPOSTHEHUIIICE 3HAUCHHE
3. OTKJIOHEHHE HENOCPEACTBEHHO HW3MEPEHHON BEIHYUHBI OT ee
BEPOATHEHIIIEro 3HAYEHHU S
4. pa3HOCTh MEXIYy JBYMS 3HAYCHUSMU PABHOTOYHBIX H3MEPECHHIA
OJTHOM M TOH K€ BEITNYNHBI

OIIK-4
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BriOepure HECKONBKO NpaBWIBHBIX BapHaHTOB oTBeTa. CirydaliHble
MOTPEHIHOCTH 00JIaat0T CIEAYIOMIUM CBOHCTBOM:

1. B pany u3MepeHuil OonplIve W Majble M0 abCOJMIOTHOW BeTUYHHE
CITy4aifHbIe IOrPEIIHOCTH BCTPEYAIOTCS OJTMHAKOBO YaCTO

2. ciuydaifHbIe TOTPENIHOCTH HE MOTYT IPEBBIMIATh MO aOCONIOTHOM
BEJIMUMHE U3BECTHBIN Mpenen (JOoMycK)

3. Manple 1O aOCOJIOTHOW BENWYMHE CIIy4YaiHble IOTPEIIHOCTH
NPOSBIAIOTCS  dame OoJbmMX, T.6. 4YeM OoJblle BeIHYHHA
MOTPEIIHOCTH, TEM PEXKE OHA BCTPEUACTCS B PSAY U3MEPEHUI

4. chydvaiiHple TIOTPEITHOCTH IO a0COJIOTHOM BEIMYMHE HE MOTYT
OBITH OOJIBIIE €IMHUIIBI

OIlIK-4
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CucTeMaTHYECKUMU ITOTPELIHOCTSIMU U3MEPEHUH HA3bIBAIOT
MOTPEIIHOCTH

1. mpoucxonsmye OT ONPeAeIeHHOTO HCTOYHHKA U UMEIOIINE
OIIpeeNICHHbIC 3HAKU U BEIUYHHY.

2. BO3HUKAIOIINE BCIIEACTBUE OKPYTIICHUS YMCEN MTPH BBIYUCICHUSIX
WA U3MEPEHHSX.

3. Hen30EeKHO BO3HHUKAIOLIHME M3-3a HECOBEPILIEHCTBA OPIaHOB YYBCTB,
00yCIIOBIIEHHBIE TOYHOCTBIO IPUOOPA, KBaTUUKAIeH HAOIo1aTes,
HEYJIOBUMBIMH KOJICOAHUSIMH BHEITHUX YCJIOBHA, 3aKOHOMEPHOCTH
KOTOPBIX IPOSBIISIIOTCS B Macce.

4. BO3HMKAIOLIHE BCJICACTBUE [IPOCUETOB, IPOMAXOB, T.€. U3-32
HEBHUMATEJILHOCTH Ha0II0IaTeNsl, HEMCIPAaBHOCTH MPUOOpa W
HENPaBUIIbHON METOAUKU U3MEPEHUI.
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[IpenenapHON NOTPEIIHOCTHIO HA3BIBAETCHL. ..

1. Takoe 3HaUYeHUE CITy4alHOMN MOTPELIHOCTH, MOSIBICHHE KOTOPOTO
IIpY JAHHBIX YCIOBUIX U3MEPEHUN MAJIOBEPOSTHO.

2. cpenHee apu(MeTHYECKOE 3HaUCHUE CIy4aifHON MOTPELIHOCTH,
MOSIBJIEHNE KOTOPOTO TIPY IaHHBIX YCIOBUAX H3MEPEHUN
MaJOBEPOATHO.

3. Takoe 3HaYCHUE CIyYalHON MOTPENTHOCTH, MEHBIIIE KOTOPOTO 110
a0COIOTHO BeJIMYMHE TOTPEITHOCTH B PSLY U3MEPEHUI
HEBO3MOYKHBI.

4. Takoe 3HaUEHHUE CIYYaHOM MOTPEIIHOCTH, OOJIbIIE UK MEHBIIIE
KOTOPOTO 110 a0COJIIOTHOM BEJIMYMHE TIOTPEITHOCTH B PSAY U3MEPEHUI
PaBHOBO3MOXHBIL.

OIIK-4

31

15

OTHOCUTENBPHOW MOTPENTHOCTHIO HAa3bIBACTCS .. .

1. pa3HOCTH MEXIY pe3y/IbTaTOM N3MEPEHHS U BEPOSTHEHIITUM
3HAYEHHEM U3MEPSIEMON BEINYNHBI.

2. BeIMYMHA, TIOKA3bIBAIOIIAs], BO CKOJILKO Pa3 HCTHHHAS MOTPENIHOCTD
MIPEBBIIIACT

MPeIENbHO-I0MYCTUMYIO IIOTPEUTHOCTb.

3. OTHOILICHUE BEITMYHHBI A0COIIOTHOM MOTPEIIHOCTH K CpeTHeH
KBaJpaTHIECKON MOTPEITHOCTH.

4. oTHOULICHUE BETMYUHBI a0COMIOTHON MTOTPEUIHOCTH K M3MEPEHHOM
BEIMYHHE.

OIIK-4
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CpenHasg KBafpaTuyecKas MOTPENIHOCTD /1 7S psfia pAaBHOTOYHBIX
M3MEPEHUN OTpeeNsIeTC KaK ...

OIlIK-4
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Ai — UCTUHHBIC TOTPCIIHOCTHU I/I3MepeHI/II7'I; N — 9uUCio I/ISMCpCHI/IfI.
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X, OX, oX,
Cpenusist KBaJjpaTHUECKasl MOTPEUIHOCTh PYHKIMH BU/Ia
y= X1 + X2 omnpeaensiercs o Gopmye ...
X1 M X — HETIOCPEJICTBEHHO N3MEPEHHBIC BEJIMYMHBI CO CPETHUMH
KBaJApaTUICCKUMMH IMOTrPCHIHOCTAMU, COOTBETCTBCHHO PABHLBIMH 111 U
my
18 | 1. — 2 2, OIIK-4 Hli
M, =\m; +m,
2 M, =m +m,.
2 2
3 M, =m; +my-
4. = .
M, =\m; +m,
CpenHsst KBapaTHyecKas IOrperrHoCcTh (YHKITUN BHIA y=X-X
omnpezaensieTcs o Gopmyie ...
X1 ¥ X — HETMIOCPEICTBEHHO M3MEPEHHbIC BETMUUHBI CO CPEIHUMH
KBa/IPATUYECKUMH MOTPELIHOCTSIMU, COOTBETCTBEHHO PaBHBIMU 711 U
my
19 |1 My =\m +m, - OIIK-4 HI
_ 2 2
2. M y =My +my
3 M, =m;—m,.
_ 2 2
4 M y =My —m,
CpenHsist KBaJpaTH4ecKasi HOIPEUIHOCTh (DYHKIIHMH BHIA
= X, — X, + C onpenensiercs no popmyie ...
20 y=%-% pex oy OfK-4 | HI

X1 U Xp — HENIOCPCACTBEHHO U3MEPCHHBIC BEJIMYMHBI CO CPEIHUMUA
KBaJpaTUYCCKUMMU MOTrpCIIHOCTAMU, COOTBECTCTBCHHO PABHBIMHU 111 U




my; ¢ — IOCTOSsIHHAg BCJIMYHUHA
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Cpennee apupMETHISCKOE OTIPEIEIACTCS KaK ...

lo — umcio, 61M3K0e K cpenHeMy apruPMETHISCKOMY; AI — pa3HOCTh
nusMepennoro 3uaueHus | u ly; A — cnyuaitnas norpenHocTs; N —
qrcio usMmepenuit; [l] - cymMma uamepeHHbIX 3HAUCHHIA. .
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ITox Becom n3MepeHus MOHMMAETCH ...

1. cremeHb HAaJCKHOCTH WIIM CTEIICHD JIOBEPHS K PE3YIbTATy
HU3MEpEHHUs.

2. Pa3HOCTb MEX/Ty UCTUHHBIM (MITU MIPUHSTHIM 32 UCTHHHOE) U
W3MEPEHHBIM 3HAYCHUEM U3MEPSIEMON BETUUNHBI.

3. cremneHb NPUOIMKEHNs pe3yIbTaTa U3MEPEHUS K IPyron
OJTHOPOJTHOM BEITMYHMHE, IPUHATOHN 32 €IMHUIYY H3MEPEHHSI.

4. crereHb NPUONMKEHHS pe3yIIbTaTa M3MEPEHHsI K HICTHHHOMY
3HAYCHUIO M3MEPSIEMOM BEINYHHBIL.

OIIK-4
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Bec m3Mepenust xapakTepusyer ...

1. OTHOCHTENIBHYIO TOYHOCTD H3MEPECHHUSL.
2. aOCOIOTHYIO TOYHOCTh U3MEPEHHS.

3. IpeIeIIbHYI0 TOYHOCTh U3MEPEHHUSL.

4. TONyCTHMYIO TOYHOCTh H3MEPEHHUSL.

OIIK-4
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OO6mas apupmeTHyecKas cepeinHa Wi BECOBOE CpeiHee X
MHOTOKPAaTHO U HEPAaBHOTOYHO U3MEPEHHON BEIMUYMHBI ONIPEEIAETCS
KakK ...

li — HepaBHOTOYHBIC 3HAYCHHS BEJTMYHHBI X;
pi — Beca HaOIoieHn BeJM4rH | paBHBIE YnciiaM W3MEpeHUi
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B o011em Buie BeC KaKOro-a1u00 U3MEPEHHUs BeIpaskaeTcst GopMyIIoi
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Pi— BEC KaKoro-auoo HU3MCPCHUS, ‘L[ — CpCAHAA KBaApaTUICCKaA

MTOTPEITHOCTh SIMHUIIBI BECa;
mj — CpeHsS KBaJpaTUIecKas MOTPEeNTHOCTh H3MEPEHUs, BEC
KOTOPOTO OTIPEAEIISETCS.

Cpenusisi KBaapaTUUeCKasi HOrPEIIHOCTh €AMHUIIBI BECA, BEIPaXKECHHAs
Yyepe3 HCTHHHBIC TIOIPEITHOCTH, ONpeenseTcs 1o GopMyIe ...
p — Beca U3MEPEHUN; A — ucruunsre MOrPEIIHOCTH U3MEPEHUIT; N —
YUCIIO UBMEPEHUM.
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3aa4ya ypaBHUBAHUS T'€0IC3MYECKOM CETH 3aKITI0YaeTCs:
1. B OTBICKaHHH MOMPABOK K PAaCYETHBIM BEIMUHUHAM, TaK YTOOBI
UCIIPaBJIEHHBIE TIOIPABKAMU PacU€eThl OBbLIN MPaBUIILHBIMU
2. B OTBICKAHHUH HEBA30K, 00Pa3yIOLIMXCs B FE0IE3UUECKHUX CETAX
28 | 3. B MaTeMaTHUYeCKUX BHIUUCICHUAX C LEIbI0 OTHICKAHMS OLINOOK, OIIK-4 31

JOTTYIIIEHHBIX B TIPOIIECCE TIOJIEBBIX H3MEPECHHIA

4. B ICKJTIOYCHUH HEBS30K, T.€. B OTHICKAHWHU MOMPABOK K H3MEPECHHBIM
BEITMYMHAM, TaK YTOOBI UCIIPABJICHHBIC MTONPAaBKAMU U3MEPEHUS
YAOBJIETBOPSUIA BCEM T€OMETPUUYECKUM YCIOBUSIM CETU
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Hessizkoli Ha3bIBaeTCA:

1. cpennsis KkBagpaTUUecKas OIMOKa GYHKINI N3MEPEHHBIX 3HAUCHHIA
BETTMYNH

2. ommOKa QPyHKIMH U3MEPEHHBIX 3HAYCHUN BEIMYUH

3. oTHOCHUTENbHAS OMMOKa (QYHKIMH N3MEPEHHBIX 3HAYCHUH BEITMYUH
4. morrycTuMasi OTHOCUTEbHAS OMNOKa (DyHKITHI N3MEPEHHBIX
3HAYEHUN BEJIMYMH
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CyIIHOCTD MPUHIMIA HAMMEHBIINX KBAAPATOB [ PABHOTOYHBIX
M3MEPEeHHI 3aKIIF0YaeTcs B BIOOpE TaKOTO BapHaHTa ypaBHUBAHWS,
IIPH KOTOPOM:
1. monpaBKku MeHee Bcero Obl HCKaXKalll pe3yiIbTaThl H3MEPEHUH, T.€.
n
MOJTy4aeMbI€ TIPH yCIOBHUH 2 2
yiaewie mp yeromn $ 0 2]
i=1
2. TIONpaBKU MEHEE BCEro 61)1 HCKa)KaJIM Pe3yJIbTaTbl U3MEPEHUIA, T.€.
2 -
MoJy4aeMeble IPU YCIIOBUH 2 U ': v ] -~ min
i=1
3. TIonpaBKU MEHEE BCErO 61)1 HCKaXKaJu pe3yIbTaThl U3MEPEHUH, T.C.

TI0JIy4aeMBbIC [PU YCIOBHH Z pu’ [pU J

4. momnpaBK# OOJIBIIIE BCETO 61,1 HCKaXXalld Pe3yJIbTaThl N3MEPEHHI, T.€.

MOJTy4aeMble IIPU YCIIOBUU % _ [U ]
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CyLIHOoCTh NPUHIMIIA HANMEHBILINX KBaJAPAaTOB Il HEPABHOTOUYHBIX

WU3MEPEHHH 3aKIIF0UaeTCs B BHIOOPE TAKOTO BapHaHTa ypaBHUBaHUS,
IIPU KOTOPOM:

1. mompaBku MeHee BCero Obl HCKaXXallk Pe3yNIbTaThl U3MEPEHUI], T.€.

é pv’ = [ puz} =min

2. IOIIpaBK MCHEC BCCTO GLI HCKaXKaJIn pe3yJIbTaThl I/I3Mep€HI/II>'I, T.C.

[oJIy4aeMbl€ [IPU YCIOBUU

[OJIy4aeMble IIpU YCIIOBUU 2 pu |: D 02:| _
i=1
3. mornpaBKkHu OOJIbIIIE BCETO ObI UCKAXKAJU PE3yJIbTaThl U3MEPEHUH, T.¢€.

:[puz]:max

4, IOIIpaBK MCHEC BCCTO OBI HCKaXKaIu PE3YyJIbTaThI I/I3Mep€HI/II>'I, T.C.

n
oJry4acMbIC IIpHU YCIIOBUHA 3 pU—2

[OJTy4aeMbl€ [IPU YCIOBUU 2 U |: UZ} —min
i=1

OIlIK-4

31

32

Y cTaHOBUTE COOTBETCTBUE

L1#: YcnoBHOe ypaBHEHHE (BUTYPBI

L2#: YciioBHOE ypaBHEHHE TOPU3OHTA

L3#: YcnoBHOe ypaBHEHHE IUPEKIMOHHOTO yIiia
L4#: YcmoBHOe ypaBHEeHHE Oa3uca

RI# v +0, +..+ 0, +W, =0

R2#: Zl)i(c) +WA -0

R3#: +u(“) +uiM .0 +W, =0

R4#: (A) (B) —
2115Aiui —§5Biui +W; =0

OIIK-4

HI
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VYkaxnuTe BhIpaKeHHUE 1151 BBIYUCICHUS HeBs3ku Wy TOIIOCHOTO
YCJIOBHOI'O ypaBHEHUSI:
A- U Bj — cBs3yroLue yrisl

Insin A — Zlnsm B,

|_\

HMZ Mz

Ig sin A +ZIgsmB

OIIK-4

Vi




3 N N
"W, :§S|nA—§smBi

N i N .
4w, =ZlgsinA -~ZlgsinB,

34

Vkaxure BBIPAXKCHUC YCIIOBHOI'O YpaBHCHUA JUPCKIIMOHHOTO yIJjia B
HCTIOYKE TPEYTrOJIbHUKOB:

v, — monipaBku B yruiel Cj (i = 1, 2, 3, ... N), N — 9uCI0 TpeyroibHHUKOB,
W - HeBs3Ka ycIIOBHOTO ypaBHEHHS JUPEKIMOHHOTO yIia
[24

1
2. 20 +0M + .+ 0P +W, =0
3.+ + %V + .+ 0% +W = min
(A) 4, () (c) _
4 oV o, £ tu W, =1

OIlIK-4

Vi
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VYkaxnuTe BhIpaXeHHUE 1J1s1 BblYrcieHus HeBsi3ku Wy 6azucHoro
YCIOBHOT'O YPaBHEHHS B LIETIOYKE TPEYTOJIbHUKOB!
Ai 1 Bj — cBsizyromue yribl

1.

W, :[lnbﬁ%lnsinAj—(mbz+%|nsin|3ij
2. N N

A :(Igbﬁ%lgsinAj—(lgbZ+§IgsinBij
3. N N

W, :(|gb1—§lgsinAj+(lgb2—%Ig sin Bij

4. N N
Wy :(bﬁilllgsinA)—(bz +§lllgsin B‘j

OIIK-4

Vi
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YcranoBure [paBUIbLHOE COOTBETCTBUE MEXIy
MpU3HAKaMU U3MEPEeHHH U KiaccupuKanmein n3MepeHuii
[Ipyu3Haku usmepeHui Knaccudukanus namepeHus
A. Tlo  ¢usnueckomy | 1. Ha mpsiMbIe ¥ KOCBEHHbIE
WCTIOJTHEHHIO
b. o poxy 2. Ha HEOOXOAMMEIE U
JIOTIOJTHUTENbHBIE
B. Io xonnyecTBy 3. Ha OJTHOPOJHBIE U PA3HOPO/IHBIC
I'. Ilo Tounoctn 4. Ha paBHOTOYHBIE U
HEPaBHOTOYHBIE

OIIK-4

31
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YcTaHOBHTE NMPABUIIBHYIO ITOCIEN0BATENBHOCT YIIPOIIEHHOTO
YPaBHUBAHUS LIEHTPAJILHOW CUCTEMBI!
1. BBIYUCIICHHE KOOPAMUHAT IIyHKTOB CETH TPUAHTYJISLIUU
2. BBOJI TIONPABOK 3a yCIOBUE (PUTYP U TOPU3OHTA
3. BBOJ ITONPABOK 32 MOJIKOCHOE YCIOBHE
4. OKOHUYATENBHOE PEIIEHUE TPEYTOIbHUKOB
5. COCTaBJIEHUE OTYETHON CXEMbI CETH TPUAHTYJISILIUN

OIlIK-4

HI

38

3anumuTe MpaBHIBHBIA OTBET. Eciam mM3MepeHHOe 3HadeHue
TOPU3OHTAJIBHOIO yria cocTaBisier 65°25'30", a ero HCTHUHHOE
3HadueHHe 65°25'25", yeMy paBHa HWCTHHHAs MOTrpemrHOCTh. OTBET
3aMUIIATE YUCIOM B CEKyHAAX.

OIlIK-4

Vi

39

3anummTe MpaBUILHBEIA OTBET. UeMy paBeH BeC MPEBBITIICHUI
X0Jla TEOMETPUUYECKOr0 HHUBEIHMPOBAHUS, €CIU €ro amuHa L=5 kwm,

MPpUHAB B KAYCCTBC U3MCPCHUS C CAMHUYHBIM BCCOM IPCBLIIMICHUC T10

OIlIK-4

31




xony miuHOM ¢ =10 kM. OTBET 3aMUIITUTE YUCTIOM.
40 3anummTe MpaBWIBHBIA OTBET. EciaM M3MepeHHOe 3HadyeHue
TOPU30HTAIHLHOTO MPOJIOKECHHS COCTaBIsIeT 245,68 M, a ero cpemHee OIIK-4 Hi
apudmerndyeckoe 3HaueHne 245,62 M, WeMy paBHO YKJIOHEHHE OT
CpE€OHETO. OTBeT 3alMIIUTE YHUCIIOM B CaHTUMETpax.
41 BceraBp Henocraroniee CI0BO B OIpeAesieHHe (MMs CYIIECTB.,
CIWH. ‘II/ICJ'IO). PaBHOTOUHOC - 9TO I[efICTBI/Ie
BBITIOJTHSIEMOE B OJMHAKOBBIX YCIOBHSX, TO €CTh 00bekThl oxHoro u | OIIK-4 31
TOro € poJa HU3MEPSAIOT UCHOJHUTCIN OI[HHaKOBOﬁ KBaJ'II/I(bI/IKaHI/II/I,
npubOpamMH OJTHOTO KJIacca, 10 eANHON METOJIHKE.
5.3.2.2. Bonipocel /1Sl yCTHOT'O ONPOca
Komme-

Ne Conep:xanue — NJIK
1 | JlaliTe HOHATHE U3MEPCHHUS. OIIK-4 31
2 Kaxkue U3MEpPEHUS Ha3bIBAIOT PaBHOTOYHBIMHU u | OlIK-4 31

HEPaBHOTOYHBIMU?
3 Kaxkue n3mepenus Ha3pIBalOT HEOOXOUMBIMU ¥ 30bITOUuHbIMU? | OITK-4 31
4 | Yro Ha3bIBAETCSI UICTUHHOW NOTPELIHOCTHIO? OIlIK-4 31
5 [TpuBeaute knaccuUKAIMIO MOTPEIIHOCTEH U3MEPEHHIA. OIIK-4 31
6 | HazoBute cBoiicTBa cilydalfHbIX HOTPEIIHOCTEN. OIlIK-4 31
7 | IlepeuniciuTe  OCHOBHBIE  KPUTEPUU  OLEHKU TOYHOCTH | OIIK-4 31
pe3yJIbTaTOB U3MEPEHU.
8 Kaxkue norpemniHoctu sBistoTCst aOCOTIOTHBIMU? OIIK-4 31
9 UTto Ha3bIBAE€TCA OTHOCUTEIbHON MOTPEIIHOCTHIO? OIIK-4 31
10 | Cpeanue KBapaTUYECKHUE NMOTPEIIHOCTH (GYHKIMHA u3MepeHHbIX | OI1K-4 Vi
BEJIMYHH.
11 | Cpennss kBagpaTHuecKasi IOTPEUTHOCTh apu(hMeTHUECKON OIIK-4 Vi
CepEeNHBI.
12 | BeposTHeiimue MOrpenrHOCTH U UX CBOICTBA OIlIK-4 31
13 | Cpennsist KBagpaTHUeCKasi MOTPEUTHOCTh OTAeNbHOTO M3Mepenus | OIIK-4 Vi
1 apupMETHUECKON CepeNHbI BHIPA’KEHHBIE Uepe3 YKIOHEHHUS OT
cpenHero apuMeTUIecKoro.
14 | Kak BBIMOIHUTH OIIEHKY TOYHOCTH 1O PA3HOCTSIM JIBONHBIX OIlK-4 Vi
PaBHOTOYHBIX U3MEPEHUH.

15 | Ilonstue o Bece U3MEpPEHUSI. OIIK-4 31

16 | BecoBoe cpenHee miu o61as apupmMeTniecKas cepeiHa. OIIK-4 31

17 | BecaHe3aBUCUMBIX U3MEPEHUI 1 MX CBOMCTBA. OIlIK-4 31

18 | Cpennsis KBagpaTuuecKasi OTPeIHOCTh SMHULIBI BEca. OIIK-4 31

19 | CeoiicTBa yKIIOHEHUIT HETTOCPEICTBEHHO H3MEPEHHBIX BenunH oT | OITK-4 31

ux o01el apudMeTHuecKoi cepeIuHBl.

20 | Cpenmusis  kBagpaTWdeckas IMOTPEIIHOCTh  eauHUIbl  Beca, | OIIK-4 31

BBIpa)KEHHAs! Yepe3 HCTUHHBIE OTPELIHOCTH.
21 | CpenHsis  KBajpaTHUeCKash IOTPEHIHOCTh eAMHHUIBI  Beca, | OIIK-4 31
BBIpa)KEHHAs! Yepe3 YKIOHEHHUS OT BECOBOT'O CPETHETO.

22 | Cpennsis KBaJipaTH4ecKas OrPeIIHOCTh BECOBOTO CPETHETO. OIIK-4 31

23 | Beca (yHKIIMIT HE3aBUCHMBIX W3MEPEHHBIX BEJIMYMH. OIIK-4 31

24 | TlonsiTHe O MpsAMOM U 00paTHO# 3amayax Teopuu norpeurHocreid | OIIK-4 31

n3mepeHuil. [IpuHInUIpaBHBIX BIMSHUM.

25 | CymHocTh ypaBHUTEIbHBIX BbIUMCICHUNA. Metoa Haumenbiiux | OIIK-4 31

KBaJ[paTOB.

26 | Buubl yCTIOBHBIX YpaBHEHHH. OIlIK-4 31

27 | CymHOCTh KOPpENaTHOTO CIIoco0a ypaBHUBAHUSI. OIIK-4 31

28 | VYpaBHHUBaHHE IICHTPAILHOI CHCTEMBI. OIlIK-4 Vi




29 | VYpaBHHBaHME I€0/Ie3NUECKOT0 YEThIPEXYTOIbHHKA. OIlIK-4 Vi
30 | VYpaBHuBaHHE LIENH TPEYTOJIBHUKOB MEXKTY IBYMS UCXOIHBIMHU OIIK-4 Vi
cTopoHamu (6azucamm).
5.3.2.3. 3agaum 11 NPOBEPKU YMEHUI M HABBIKOB
Komme-
Ne Conep:xkanue TeHUs HIK
1 | Hamummre  dopmyny s cpeaHedt  kBaaparuyeckoit | OIIK-4 Vi
MOTPEIIHOCTH, BBIPAYKEHHON 4epe3 HWCTUHHBIE MOTPEIIHOCTH
U3MEPECHUM.
2 | PaccuuraiiTe CpeiHIOI KBaJPaTUYECKYI0 IOIPEIIHOCTh my | OIIK-4 HlI
¢byukuuu Buga y = l; + lp, toe Iy = 5,6 m; o= 10,5m; m1=0,05
M; ma=0,05 m.
3 | PaccuuTaiiTe CpeAHIOI KBaJpaTHUECKyI0 HOIpemHOCTs my | OIIK-4 Hli
nuHeiHOW (yHkiuu Buaa y = aily + aoly + asls , 20e a;= 2;
|1:123, 55m; ar =4; |2 =123, 15m; a3:3; |32122, 55m; m1=0,05
Mm; ma=0,01 m; m3=0,06 m.
4 | Harmmmre Gpopmyity uis HaxoxKAeHus: ooduiei apupmernueckord | OIIK-4 Vi
CEpENHBI.
S5 | Bpluucnuth Beca MPEBBIIEHUN IO XOJaM T'€OMETPUUYECKOTO OIlIK-4 HI
HUBEIIMPOBAHUS COOTBETCTBEHHO JUIMHOW L1=5,2kM, L,=3,4KMm,
Ls= 10,7xm, mpUHSB B KaY€CTBE U3MEPEHUS C €IUHUYHBIM BECOM
IIPEBBILICHUE M0 XOAY JNIMHON ¢ =5KM.
6 | Pesymbraram HU3MEepeHus TOPU30HTAIIBHBIX yrioB | OIIK-4 HI
COOTBETCTBYIOT CpEJHHE KBaJIpaTUYECKUE IMOTPEIIHOCTH: My =
5", my = 15", m3 = 25", BeIUHCIUTh UX Beca, €CIU U3BECTHO, UYTO
Cpe/Hss KBapaTHIECKas IIOTPEIIHOCTh €IMHUIBI Beca L =6".
7 OueHka TOUHOCTH U3MEPEHUS IPEBBIIICHN 1O HEBs3KaM B xonax | OITK-4 HI
fh1: 2MM,' fh2: ]4MM,' fh3:6MM,' L1:5,2I(M; |_2:3,4KM; |_3:
10,7xmMm.
8 [To HeBsA3KaM 5-TH TPEYroJbHUKOB LIEHTPAIBHON CHCTEMBI OIIK-4 HI
BBIUUCIUTh  CPEAHIOID  KBaJIPaTHUYECKYIO MOTPELHOCTh
u3Mepenus: yriaa no gopmyne deppepo eciu HEBSI3KU PABHBI:
14", 35", 22", 11", 15".
9 [To HeBsA3KaM B IEMOYKU U3 4—X TPEyrojbHUKOB BbUMCIUTH | OIIK-4 HI
CPEIHIOI KBaJpaTUYECKYI0 MOTPEIIHOCTh M3MEPEHMs yIia I0
bopmyne eppepo ecru HeBsi3ku paBHeL: 23", 15", 31", 12",
5.3.2.4. llepeyenn TeM pepepaToB, KOHTPOJIbHBIX, pACUeTHO-TPaQUUYECKHX PadoT
No .
i Tema pacuérHo-Tpaduyeckux padbot
YrpolieHHOe ypaBHUBAHUE THITOBBIX (DUTYp TpUAHTYISIHH 1-2 pa3psnoB (LEHTpalbHas
1 cuUcTema)
VYrpomieHHOe  ypaBHWBAaHWE THUMOBBIX  (UTYp TpuUaHTyismum  1-2  pa3psjioB
2 (reoae3nyecKuil YeThIPEX YT OTHHUK)
5.3.2.5. Bonpocsl /151 KOHTPOJILHOM (pacyeTHO-Tpadguyeckoii) padoThl
Komne-
Ne Conep:xkanue TeHIs HAK
1 B 4em ormanume cBOOOAHBIX reomeswyeckux cereil ot | OIIK-4 31

HECBOOOIHBIX?




2 | Ilopsamox  (9rambl)  ypaBHUTENBHBIX  BBIYMCIHCHHWH  ceteit | OIIK-4 31
CTYILCHHUS.

3 | CocraB paboT Ha IEPBOM dTarle YPaBHUBAHMSI. OIIK-4 31

4 | CocraB pabOT Ha BTOPOM 3Tare ypaBHUBAHUSI. OIIK-4 31

5 | CocraB paboT Ha TPETHEM ITAIE YPaBHUBAHHUS. OIlIK-4 31

6 | B ueM oTiMuue yNpoUIEHHOTO YpaBHMBAHUS T'€0/I€3MYECKUX OIlIK-4 31
ceTel OT CTpOroro?

7 | Hns 4ero BBINOJIHSIOT npeaBapuTenbHoe  pemenue | OIIK-4 31
TPEYTrOJIbHUKOB?

8 | Kakue ycioBHBIE ypaBHEHHS BO3HHMKAIOT — B IEHTPaIbHOU OIlIK-4 Vi
cucreme?

9 | Kakue ycliOBHbIC YpaBHEHHS BO3HUKAIOT — B I'€0IC3UUYCCKOM OIlIK-4 Vi
YEThIPEXYTOJIbHUKE?

10 | Kakme ycnoBHble ypaBHEHHs BO3HMKalOT - B 1enu | OlIK-4 Vi
TPEyroJbHUKOB?

11 | Kakue yciaoBHbIE ypaBHEHHs OTHOCAT B IIEPBYIO Ipymity? OIlIK-4 31

12 | Kakue ycioBHbIE ypaBHEHHUSI OTHOCSAT BO BTOPYIO Ipymiy? OIlIK-4 31

13 | Kakue yciaoBHbIE ypaBHEHHs OTHOCAT B TPEThIO Irpymity? OIIK-4 31

14 | Jns 4ero BBITIOJIHSIFOT OKOHYAaTeJIbHOE pemenue | OIIK-4 31
TPEYrOJIbHUKOB?

15 | BeluncieHre KOOPAUHAT ONPEAETIEMBbIX ITYHKTOB. OIlIK-4 Vi

5.4. Cucrema olleHMBAHUSA JOCTHKEHUS KOMIIETEH I[N i

5.4.1. OneHka 10CTHKeHHSI KOMIIETEeHIIUH B Xo1e l'[pOMe)KyTO'lHOﬁ aTTeCTalluMn

OIIK-4 CriocobeH npoBOIUTh U3MEPEHUs M HabroieHus ,00pabaThiBaTh U MPECTABIIATD
MOJTyYeHHBIE Pe3YJIbTAThl C MPUMEHEHUEM HH(POPMAITMOHHBIX TEXHOJIOTUH 1 MPUKIIATHBIX

almnapaTHO-IPOTrpaMMHBIX CPCACTB

I/IH,Z[I/IKaTOpBI JOCTHXKCHUSA KOMIICTCHIIMH

OIlIK-4

HOMepa BOIIPOCOB U 3a4a4

Kon

BOIIPOCHI K
9K3aMEHY

3a71a4U K

Conepxxanne
9K3aMeHy

BOIIPOCHI K
3a4yery

BOIPOCHI 10
KypCOBOMY
MIPOEKTY
(pabore)

31

-KJIacCCU(PUKAIMIO  U3MEpPEHUil,
O1IMO0K U3MEepeHUi u
IoKazaresieu TOYHOCTH
W3MEPEHHI; METO/JIbI
MaTeMaTH4ecKol  0OpaboTku
re0Ie3UYECKUX HU3MEPEHUN U
aHaJIM3a UX MMOIPEIIHOCTEN

1-30

HE
NPEyCMOTpPEH

HE
HPEIyCMOTPEH

Vi

- MPUMEHEHUS METO/IOB
00pabOTKH M OIEHKH TOYHOCTH
pe3yabTaTOB  T€O0JE3MYECKUX
W3MEPEHHI C HCIOJIb30BAHUEM
MH(POPMAITMOHHBIX TEXHOJIOTUI

1-5

HE
PEAyCMOTPEH

HE
PEIyCMOTPEH

W TPUKIAIHBIX  ammapaTHo-
IIPOIPAMMHBIX  CpPEICTB B
npodeccuoHaIbHON
JIeSATEILHOCTH.




HI

- TPAMOTHO, JIOTUYHO BBIJCIIAT,
AHAJIM3UPOBATL U OLICHUBATH
CIIy4aliHbIE HOIPEITHOCTH
reOJIe3UYECKUX M3MEPEHUN C
IIPUMEHEHUEM
MH()OPMALMOHHBIX TEXHOJIOTUI U
IIPUKJIAIHBIX armaparHo-
NPOIrPaMMHBIX CPEJICTB

6-17

HE

MPETyCMOTpPEH

HEC

MPEeTyCMOTpPEH

5.4.2. OIIeHKa JOCTHKEHHSI KOMIIETEHIIMH B X0/€ TEKYLIEro KOHTPOJIsA

OIIK-4 CriocoOeH mpoBOIUTh U3MEPEHHUS M HAOIIOCHHS ,00pa0aThIBaTh U MPEICTABIATH
HOJTyYCHHBIE Pe3yJIbTaThl C IPUMEHEHHEM HH(POPMAIIHOHHBIX TEXHOJIOTUI U MPUKJIIaTHBIX
anmapaTHO-IPOrPaMMHBIX CPE/ICTB

Wuaukaropsl goctikenus komnerennun OITK-4

Homepa Bonpocos u 3amau

3a0a4M JUIS
BOTIPOCHI
BOTIPOCHI MIPOBEPKHU
Kon Conepxanue TeCTOR YCTHOTO et 1
orpoca ™
HaBBIKOB
-KJIAaCCU(HUKALMIO  M3MEPEHHi,  OIIHOOK
U3MEPeHUH M  IoKa3areslieil  TOYHOCTH
N . | 1-8,10-15, 1-9; 12; 15-
31 | u3mepeHmit; METOIbI  MaTEMaTUYECKOM 9923 2831 57
00pabOTKH T€0/Ie3MYECKIX U3MEPEHUH U 36 39 41
aHAJIM3a UX TOTPENIHOCTEH Y
- NPUMEHEHHS METOJIOB 00pabOTKHU U
OLICHKH TOYHOCTH Pe3yJIbTaTOB
reoIe3NYECKUX U3MEPEHUN C
9, 16, 17, 21, 10; 11; 13;
V1 | ucnonb3oBanreM HHPOPMAITHOHHBIX , 1;4
9 24-27, 33-35, 14; 28-30
TEXHOJIOTUH M MPUKJIaTHBIX aIllapaTHo- 38
HPOTrPaMMHBIX CPEIICTB B
npodeccHOHATBHON IS TEITHLHOCTH.
- IPaMOTHO, JIOTUYIHO BBIJICIISTD,
AQHAJIM3UPOBATh W OIICHUBATH CIy4aiiHbIC
HOTPEITHOCTH TE0JIC3MUSCKUX U3MEPEHHN C
H1 P a P 18-20, 32, 2,359
pUMEHEHHEM MHDOPMALMOHHBIX | 37 40

TEXHOJIOTWI M MPUKIAJHBIX allllapaTHO-
IIPOTrPaMMHBIX CPEJICTB




6. YuyeOHo-MeTOAUYeCKOEe U HH(POPMALIMOHHOE O0ecniedeHne JUCIUNIMHBI

6.1. PexoMenayemasi iuTeparypa

bubmorpaduueckoe onrucanue

Tun uznanus

Bun yuebnoit
JUTEPATypHI

['mpmbepr M. A. Teomesus : VYdeOHMK .—
Hanpuuk : OOO "HayuyHo- M31aTe€NbCKUA LEHTP
NH®PA-M", 2016 .— 384 c. — nms CTY/ACHTOB
BBICIIINX y4eOHBbIX 3aBeneHuil .— ISBN 978-5-16-
006351-5 . [DU] [2BC 3nanuym]
<URL.:https://znanium.com/catalog/document?id=
166089>

YyeOHoe

OcHoBHas

IToneno B. JI. Teopus  maremMaTH4eCKON
00paboOTKH Teole3MUeCKUX H3MEpeHUi: yueOHoe
nocobue: [B 3 uwactax] / B. [I. Ilomemo, M. B.
Baneesa; Boponexckuit roCyJ1apCTBEHHBIN
arpapHbIi YHUBEPCUTET - Boponex:
BopoHexkckuil  TOCyapCTBEHHBIM  arpapHbIil
yauBepcurer, 2015 Y. 2:  OuenHuBanue
PE3yNbTATOB I'€OJIC3UUECKUX U3MEPEHUM U UX
MOTPEUIHOCTEN HAa OCHOBE BEPOSTHOCTHBIX
MIpEeACTaBICHUI - 139 c.
<URL.:http://catalog.vsau.ru/elib/books/bl
09521.pdf>.

VueGHOE

OcHoBHAas

IToneno B. JI. Teopus  mareMaTH4ECKON
00paboOTKM Te0/e3MUECKUX M3MEpEeHuil: ydueOHoe
nocobue: [B 3 wacrax] / B. JI. Ilomeno, M. B.
Baneesa; Boponexckuii roCyJapCTBEHHBIN
arpapHbIil YHUBEPCUTET - Boponex:
BopoHnexcknii  rocyaapCTBEHHBIM  arpapHbIA
yauBepcuret, 2012 - Y. 1. Maremaruyeckue u
METPOJIOTMYECKHE OCHOBBI 00paboTKu
reoJie3ndyeckux m3Mmepenuil. OneHnuBaHue
[PE3YyJIbTATOB UBMEPEHUN C MO3ULUAN
NeTepMUHHUPOBAaHHOIO Moaxoza - 138 c.
<URL:http://catalog.vsau.ru/elib/books/b83915.pdf>.

VYueGHOE

OcHoBHAas

[Moxman I'. T'. T'eonesus: yueb. mocodue st
cryaento By3oB / I'. T'. Tloknan, C. I1. I'puanes;
Boponex. roc. arpap. yH-T - M.: AkageMHU4ecKkuii
ITpoekr, 2007 - 591 c.

Yyebnoe

JlomomauTeIbHAS

Teopus MaTeMaTHYECKON 00paboTkH
reoJIe3NYeCKUX U3MEpEeHUi: METOYECKHE
yKa3zaHUsi [0  OCBOCHHMIO  JMCLUUIUIMHBI |
BBITIOJTHEHHIO JTA0OPATOPHBIXPAOOT TSl CTY/ICHTOB
OYHOT'0 M 3a0YHOT0 OTAEJICHUH, 00YyJaIOIIUXCS 10
HaIIPaBJIEHUIO MOJATOTOBKHU «3€MJICYCTPONCTBO U
KaJIacTpb» ypoBeHb OakanaBpuara /| BopoHex.
roc arpoynuBepcureT / [coct. M.B. Baneesa.];
Boponex: BI'AY,2019.-50c.
<URL.:http://catalog.vsau.ru/elib/metod/m147561.pdf>.

Mertoanueckoe

JlomomHuTEIbHAS




Breruncnurenbaas 00paboTKa ceTel TpUaHTyJISIHH
2-to pazpsana. TeopusimareMaTHUECKOW 00pabOTKU
re0Ie3MUECKUX U3MEpeHUI: METOIMYECKHE
YKa3aHus 10 OCBOCHHWIO  JUCHUIUIMHBI |
BBIIIOJIHEHUIO ~ JTAOOpaTOpHBIX  paboT TUIst
CTYJICHTOB OYHOTO M 3a0YHOTO OT/CJICHHUHU,
Oo0yJaromuxcsi 10 HANPaBICHUIO IOATOTOBKU
«3eMIICYCTPOMCTBO ¥  KagacTpbl»  YPOBCHb
OakanaBpuata / Boponex. ['oc. arpoyHuBepcurer /
[coct M.B .Baneesa.]|;Boponex: BI'AY,2019.- 28c.
<URL :http://catalog.vsau.ru/elib/metod/m147842.pdf>.

MeTtoanueckoe

JlomomHUTEIbHAS

Bectark BopoHEKCKOTo rocy1apcTBeHHOTO
arpapHOro YHHBEPCHTETA: TCOPETHUCCKUI U
Hay4HO-TIpaKTHYEeCKUi ypHai / BopoHexk. roc.
arpap. yH-T - Boponex: BI'AY, 1998-

Ilepuoauueckoe

I[OHOJ'IHI/ITCJ'IBHEUI

['eone3us u kaprorpadus: HaydHO-TEXHUUYECKUH U
NPOM3BOJCTBCHHBIA JKypHal /[ ydpenuTenb
['maBHOE ympaBieHue reoje3uu U kaprorpaduu -
Mocksa: I'ocynapcTBeHHbIN KapTorpapuieckuil u
reoJIe3ndecKuil eHTp, 1956-

Ilepuoanueckoe

JlomosHuTEnbHAS

['eonpodu: HayIHO-TEXHUYECKHA KYpHAT 1O
reoae3nu, kKaprorpaduu u Hapuranuu / MH-
¢dopmanmonnoe areHTcTBo "I'POM" - Mockaa:
[Tpocnexkr, 2011

Ilepuoanueckoe

JlomosHuTEbHAS

10

Mopnenn ¥ TEXHOJIOTUU HPHUPOA0O0YCTPONCTBA :
(pernoHaIbHBIN aCIeKT) [HayuHOE
nepuoandeckoe u3manue| [/ ydpenuTenb
BOpOHEXKCKUI ~ TOCYNApCTBEHHBIM  arpapHbIN
yHuBepcuTeT .— BopoHex ! Boponexckunii
rOCyJapCTBEHHBIN arpapHblil yauBepcuter, 2015-

ITepuoaunueckoe

JlomosHuTEbHAS

6.2. Pecypcsol cetn UHTEpHET

6.2.1. DeKTpoHHbIe OMOJIMOTEYHbIE CHCTEMBbI

HazBauue

Pasmertienue

OBbC «JIlaab»

http://e.lanbook.com

9BbC «Znanium.com

http://znanium.com

ObC «HaunonanbHslil ugpposoii pecypc «PYKOHT»

http://rucont.ru/

Hayunas snexrponnas 6ubnuorexa ELIBRARY.RU

www.elibrary.ru

HarmonanwsHnas snextponnas oubmotekxa (HOB)

http://u36.pd/

OnexkTpoHHble uH(popManMoHHble pecypchl  DOI'BHY

[MHCXD (TepMuHa yaleHHOro AOCTYyIa)

http://www.cnshb.ru/terminal/

DnexTponHas oubnuoreka BIAY

http://library.vsau.ru/

IOPAUT

http://www.biblio-online.ru/

IPRbooks

http://www.iprbookshop.ru/

CnpaBounas npasosas cucrema Koncynbrantl Iiroc

B Untpacern

CnpaBounass IlpaBoBas Cucrema Koncynpsrantllntoc
(enoBble OyMaru, CriellUaIbHbIA BBIITYCK)

B NHutpaceru

DJIEKTPOHHBIN MEPUONYECKUN CIpaBOYHUK «Cuctema-
IapanT»

B NHutpaceru



http://e.lanbook.com/
http://znanium.com/
http://rucont.ru/
http://www.elibrary.ru/
http://www.cnshb.ru/terminal/
http://library.vsau.ru/
http://www.biblio-online.ru/
http://www.iprbookshop.ru/

13.

[TonutemaTnueckas pedepaTuBHO-OHOIHOTpaduIecKas u
HayKoMmeTpHuueckas (bubnuomerpuueckas) 6a3a JaHHBIX
Web of Science komnanuu Clarivate Analytics (Scientific)

LLC (B Web of Science)

B UnTpacetun




6.2.2. [IpodeccuonaibHbie 6a3bl JAHHBIX U HH(OPMAIIHOHHbIE CHCTEMBI

No HasBanue Anpec nocrymna
Enunast MEKBEIOMCTBEHHASI
1 | undopmanroHHO—CTaTHCTHYECKAS https://fedstat.ru/

CHCTEMA

basa nanarIx nokasarenei

http://www.gks.ru/free_doc/new_site/bd_munst/m

2 .
MYHHUIIUIATBHBIX 00pa30BaHUN unst.htm

3 |baza nanabix ®PAOCTAT http://www.fao.org/faostat/ru/

4 |Tloprain OTKPBITHIX JaHHBIX PO https://data.gov.ru/

5 |IlopTas rocynapCTBEHHBIX YCIIyT https://www.gosuslugi.ru/

6 Enunas nnpopmanmonHas cuctema B http://zakupki.gov.ru
cepe 3aKyInok

7 3JI€KTp'(')HHI)II/I cepBuc "[Ipo3paynsblii https://pb.nalog.ru
Ou3Hec

8 | CnpaBounast mpaBoBas cuctema ['apanar | http://ivo.garant.ru

9 Cripasoynas npasosasi cHcrema http://www.consultant.ru/
Koncynbrant [ Imroc

10 Pocpeecrp: [Tyominas Kkaxactposas https://pkk5.rosreestr.ru/
KapTa

11 ®denepanbHasi rOCyJapCTBEHHAs CHCTEMa https://fgistp.economy.gov.ru/
TEPPUTOPHATBHOTO ITAHUPOBAHUS

12 ArpapHnas poccuiickasi HH(pOpPMAITUOHHAS http://www.aris.ru/
cucrema. ' R
HNudopmanonHas cucrema 1no

13 | cenbCcKkOX03sIHCTBEHHBIM HAYKaM U http://agris.fao.org/
TEXHOJIOTHSIM

6.2.3. CaiiTbl U UH(GOPMAIIMOHHBbIE TOPTAJIBI
No Haszsanue Pa3zmemienune
1 | Bce 'OCTo http://vsegost.com/
[Ipodeccrnonanphas 6aza 1aHHBIX
2 https://pkk5.rosreestr.ru/

«ITyOnuuHas kajacTpoBas KapTa»



http://www.gks.ru/free_doc/new_site/bd_munst/m
http://www.fao.org/faostat/ru/
https://www.gosuslugi.ru/
http://zakupki.gov.ru/
https://pb.nalog.ru/
http://ivo.garant.ru/
http://www.consultant.ru/
http://www.aris.ru/
http://agris.fao.org/
http://vsegost.com/

7. MaTepuaJIbHO-TEXHHYECKOE U MPOrpaMMHOe o0ecnedyeHue U CHUITHHbI

7.1. Ilome1enus AJs1 BeieHUs 00pa30BaTeJIbHOI0 Mpouecca u 000py10BaHne

7.1.1. ]I KOHTAKTHOM padoThI

HanmenoBanme oMeIIeHui I IPOBEICHNS BCEX BHIOB
y49e0HO! AEITeTHHOCTH, IIPEIyCMOTPEHHON yIeOHBIM
IUTAHOM, B TOM YHCJI€ TIOMEIICHHS AJIS1 CAMOCTOSATENEHON
paboTHI, ¢ yKa3aHHWEM TepEedHs OCHOBHOTO 000pyIOBaHMUS,
y4eOHO-HarJISITHBIX TTOCOOWH M HCIIOTB3YeMOT0
MPOTrPaMMHOT0O 00eCIeUeHHSI

Anpec (MEeCTOTIONOKECHHE) IIOMEIICHUH JIIs
MPOBEICHHSI BCEX BHUJIOB YIEOHOM
JIeSTEIIbHOCTH, TIPEAYCMOTPEHHOMN

y4eOHBIM TUTAHOM (B ClTydae peaar3aliu
00pazoBaTeILHOM MPOTPaMMEI B CETCBOM
(hopMe TOTIOTHUTETHHO yKa3bIBAETCS
HAaUMEHOBaHUE OPraHU3aIuK, C KOTOPOH
3aKJII0YEH JI0TOBOP)

Aynuropuu 115 yaeOHOH paboTEHI.

Kommutekt yueOHO# Mebenn, Ipe3eHTalnOHHBI KOMILTEKC
(ucmonp3zyeMoe nporpamMmmHoe obecrnieuenne: MS Windows /
Linux, Office MS Windows, DrWeb ES, 7-Zip,
MediaPlayer Classic, Slugexc bpaysep / Mozilla Firefox /
Internet Explorer), neMoHcTpanoHHOE 000py/I0BaHHE U
yueOHO-HATJISIIHBIE TIOCOOUST: TOCKA MarHUTHAS
Aynuropuu s yaeOHOU padoTEHI.

Kommutekt yuebno#t mebenu, KK teneBu3op, MapkepHas
JIOCKa, IEMOHCTPAIMOHHOE 000py/I0BaHUE U Y4eOHO-
HaTJISAHBIE TOCOOUs, JabopaTopHOE 000pyIOBaHHE,
KOMITBIOTEPHAsI TEXHUKA € BO3MOXKHOCTBIO MOAKIIIOUYEHHS K
cetn "HHTepHeT" M obecniedeHneM JOCTyna B
ANEKTPOHHYIO HH()OPMAIIMOHHO-00pa30BaTENbHYIO CpEy,
UCIIOJIb3yeMoe rporpaMmHoe obecrieuenue MS Windows,
Office MS Windows, DrWeb ES, 7-Zip, MediaPlayer
Classic, Annexc bpayzep/ Mozilla Firefox / Internet
Explorer, ALT Linux, LibreOffice.

Aynuropuu s yaeOHOU paboTEHI.

KomrmekT yuebHoi Mebernu, JeMOHCTPaHOHHOE
000pya0BaHKNE U yueOHO-HATIISIIHBIE ITOCOOUS: TOCKa
MarHuTHas, 1abopaTopHoe 000pyAOBaHKE: IMHEWKA
JpoOsIiieBa, mIaHUMETpP, KypBUMETP

Aymutopuu Juis yaeOHOU paboThI.

Kommiekt yueOHoi MeOen, 1eMOHCTPallHOHHOE
00opyZi0BaHNE U Y4eOHO- HATJISTHBIE TOCOOUSI:
reojiesudeckre mpubops! ( TEOIO0NIUT, HUBEIHP,
3IIEKTPOHHBIA TaXEOMETP, JIEKTPOHHbIH HUBEIUP,
Ja3epHBIN TaIbHOMED, CITyTHUKOBAS amnmnaparypa,
paauocucTeMa), JJabopaTopHoe 000pyAOBaHUE: IITATHUBHI,
peiika HUBEITUpHAsl, JICHTa 3eMJIeMepHasi, Oalmak
HUBEIUPHBIN, THMHEHKa [[poOsimeBa, MiIaHUMETPHI.
Aymutopuu Juis yaeOHOU paboThI.

KomMruiekT yueOHOM MeOesr, MarHUTHAs JI0CKa,
JE€MOHCTPaLMOHHOE 000pyI0BaHKE U y4eOHO-HATJIAJHbIE
nocoOus: 10cka MarHUTHasl, 1adopaTopHOe 000py10BaHUE:
nuHelka [IpoOsliieBa, IiIaHUMETP

394043, BopoHexckasi 00JacTh, T.
Bopouex, yn. JlJomoHocoBa, 811, kopr.1.
ayn. 217,222,225

394043, BopoHexckasi 00JacTh, T.
Boponex, yn. Jlomonocosa, 811, kopr.1.
ayn. 227,228

394043, Boponexckas 005acTs, T. Bo-
poHex, yi. JJomoHocoBa, 811, kopr.1. aya.
223, 224, 226, 229, 230

394043, Boponexckas 00J1acTh,
r.Boponex, yn.Jlomonocona, 811, kopm.1.
ayn. 120

394043, BopoHexckast 0bnacTs, T.
Boponex, yn. JJomonocosa, 811, kopr. 1.
ayn. 210, 112, 113




7.1.2. 1ns caMocTOATEIbHON padoThI

HawnmeHoBaHue MOMEIICHUI TSl TIPOBEJICHUS BCEX BHIIOB
yueOHOM AeATeNbHOCTH, MPEAYCMOTPEHHON yueOHBIM
IUTAHOM, B TOM YHCJI€ TIOMEIICHHS AJIS1 CAMOCTOSATENEHON
paboTHI, ¢ yKa3aHWEM TIepEedHsT OCHOBHOTO 000pyIOBaHMUS,
y49eOHO-HarISITHBIX TTOCOOWH M UCIIOTB3YeMOT0
MPOTrPaMMHOTO O0eCIeUeHHSI

Anpec (MeCTOTIONOKECHHE) TIOMEIIICHUH JITs
MIPOBEJICHHSI BCEX BHUJIOB YIEOHOM
JIEATEIILHOCTH, TIPEAYCMOTPSCHHOMN

y4eOHBIM TUTAHOM (B ClTydae peaar3aliu
00pazoBaTeILHOM MPOTPaMMEI B CETCBOM
(hopMe TOTIOTHUTETHHO yKa3bIBAETCS
HAaUMEHOBaHUE OPraHU3aIuu, ¢ KOTOPOH
3aKJII0YEH JI0TOBOP)

TToMereHus AJ11 CaMOCTOSITETEHOM pabOTEHI.

KowmmnexT yue6HOoU Mebenn, XKK TeneBnuzop, mapkepHast
JOCKa, IEMOHCTPAalMOHHOE 000py0BaHUE U y4eOHO-
HaTJSAHBIE TOCO0uS, JabopaTopHOE 000pyIOBaHHE,

KOMIIBIOTEPHAA TEXHUKA C BOSMOKHOCTBIO IIOJAKITIOYCHUA K

cetu "HHTepHeT" u obecriedeHneM JOCTyma B
ANEKTPOHHYIO HH()OPMAIIMOHHO-00pa30BaTENbHYIO CPEy,
HCIIONIb3yeMoe TIporpaMMHoe obecriedernrne MS Windows,
Office MS Windows, DrWeb ES, 7-Zip, MediaPlayer
Classic, Annexc bpaysep/ Mozilla Firefox / Internet
Explorer, ALT Linux, LibreOffice.

[HomemeHus st cCaMOCTOSTENNEHOM PaOOTHI.

Komriekt MC6CHI/I, KOMITBIOTCpHAsA TCXHUKaA C BBIXOJAOM B
JIOKaJIbHYIO ceTh U IHTEpHET, C JOCTYIIOM K CTIPaBOYHBIM
CHUCTeMaM U IpoQecCHOHATbHBIM 0a3aM JaHHBIX,
OJICKTPOHHBIM y‘IC6HO'MeTOI[I/I‘ICCKI/IM MaTtcpuaiam,
OMOIMOTEYHOMY AJIEKTPOHHOMY Katajory, DBbC, k
ANIEKTPOHHOM HH(OPMAITMOHHO-00pa30BaTeIbHON cpeie,
UCTIONB3yeMoe TIporpaMMHoe obecriedenne: MS Windows /
Linux, Office MS Windows, DrWeb ES, 7-Zip,
MediaPlayer Classic, SAunexc bpaysep / Mozilla Firefox /
Internet Explorer

394043, BopoHexckast 001acTh, T.
Bopownex, yn. Jlomonocosa, 811, kopr.1.
ayn. 227,228 (¢ 16 70 20 4.).

394043, BopoHexckas 00J1acTh, T.
Bopouex, yn. JlJomonocoa, 811, kopi.1.
ayna. 119

7.2. IlporpaMmMHoOe oGecrieyeHue

7.2.1. IlporpamMHoe ofecnieyeHne 001IEero HA3HAYEHU S

No HazBanue

Pa3zmerienne

Linux)

Omneparmonnsie cuctembl MS Windows / Linux (ALT

I1IK B mokanpHOM cetu BI'AY

OpenOffice / LibreOffice

[Makersr opucubix npunoxenuit Office MS Windows /

I1K B nokaneuoOl cetn BI'AY

Reader

[Mporpammel 1uist mpocmoTpa daitnos Adobe Reader / DjVu

I1IK B mokanesHOM cetu B'AY

Explorer

bpaysepst Google Chrome / Mozilla Firefox / Internet

I1IK B mokanesHOM cetu B'AY

AnrtusupycHas nporpamma Drweb ES

I1K B nokaneuoOl cetn BI'AY

[Tporpamma-apxusatop 7-Zip

I1IK B mokaneHOM cetu B'AY

Mynerumenna npourpeiBarens MediaPlayer Classic I1K B nokanbHOM cetn BIAY

[Tnatdopma onnaiiH-oOyueHus eLearning server

I1K B nokaneuoOl cetn BI'AY

O N® Ol

Cuctema koMmbioTepHoro TectupoBanust AST Test 1K B nokanbsHOM cetn BI'AY




7.2.2. Cnenmaau3upoBaHHOe MPOrpaMMHoOe o0ecriedeHmne

HasBanue

Pasmernenne

Beb-opuentnpoBanHoe  OHUCHOE  MPOTPAMMHOE
obecnieuenne Google Docs

https://docs.google.com

Bekropusiii  rpaduueckuii  pemaktop  InkScape
(anprepuaruBa CorelDraw) (free)

TIK B mokansHOM cetu BI'AY

['eonndopmanmonnas cucrema ObjectLand

T1K B mokansHOM cetut BIAY

I'pacduueckuii pegakrop Gimp

T1K B mokansHOM cetut BITAY

WurerpupoBanHas cpeaa paspadorku Android Studio

TIK B mokansHOM cetu BI'AY

WurerpupoBanHas cpena paspadorku Eclipse

TIK B mokansHOM cetu BI'AY

O6usiaynasi porpamma JUisl yOpaBJI€HUsl NIPOEKTaMU
Trello

T1K B mokansHOM cetit BITAY

[Tnardopma 1C v7.7/8

TIK B nmokansHOM cetu BI'AY

O | N oo b~ wW| DN

Cuctema KoMITbIOTepHOI# anredopsl Mathcad

T1K B mokansHOM cetit BITAY




8. MexkaucuunjinHAPHbIE CBSI3H

Hucuurmnaa, ¢ KOTopon Kadenpa, Ha koTopoii npemnogaercs [Toanuce
HEOOXOMMO COTIacOBaHUE JTUCIUIUINHA 3aBEIYIOIIErO
kadempoit
T'eonesns Menuoparuu, BOAOCHA0KEHUS
COTJIACOBAHO
U T€0/1e3UH
I'eonesnueckue npu Menuopanuu, BOJIOCHAOKEHUS
. COTJIACOBAHO
3eMJICYCTPOUCTBE Y T€0JIe3U N




JIMCT mepuoanvecKux MpoBepoK padoyeil NMporpaMMbl
U HH(opMalus 0 BHECEHHbIX M3MEHEHHUAX

[TorpebHOCTH
JlomKHOCTHOE B KOPPEKTUPOBKE
JUIIO, Jlata yKa3zaHueM Wudbopmanivis 0 BHECEHHBIX
MIPOBOMBIIICE COOTBETCTBYIOLIUX WU3MEHEHUSX
MIPOBEPKY: pazzienoB padoueit
®.1.0., IpOrpamMMbI
JOJKHOCTh
Bpuo 3as. xad. Pabouas nporpamma Ctp.1 (mepeumeHnoBanue
MEJIHOpPAaLHH,
BONOCHAGKEHHS 1 [IpoTokon NelO | akTyain3upoBaHa Ha kadeapsl, mpotokos Nel2
P 26.06.2023r. 2023-2924 3aceaHus YICHOT'O COBETA
Kynukosa E.B. y4eOHBIH roj BI'AY or 28.06.2023r.)
Bpwuo 3aB. kad. Pabouas mporpamma
reoJIe3UHn [Iporokon NelO | akTyanu3upoBaHa HA Her
Kynuxosa E.B. 25.06.2024r. 2024-2025
y4eOHBIN Toj
3as. Kadeapoii Pabouas mporpamma
reone3MH [Iporokon NelO | akTyanu3upoBaHa Ha Her
20.06.2025r. 2025-2026
Kynukosa E.B.

yueOHBIN TOJ
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