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Annoranus

Hucuunnuna  «Metposorusi, CcTaHAapTH3auuss W cepTU(UKALUA» BXOAUT B
o0pa3oBaTeNbHYI0 NPOTrpaMMy BBICHIETO 00pa3oBaHUsi — TMporpammy OakajaBpuaTa IO
HarpaBjeHuo moarotoBku/ cnenuaibHocTH 24.03.02 «CucTeMbl ympaBieHHS IABHKEHUEM U
HaBUTAIMs»  HampaBieHHocTH/crienuanu3aiun  «[Ipubopbl M CHCTEMBI  OpPHCHTAIIWH,
cTabunu3anuu U HaBuraumy. JlucuurinHa peanusyetcs kadeapoit «Ne6y.

JucuuminHa HameneHa Ha GOPMHUPOBAHKE Y BBITYCKHUKA CIICIYIOIIUX KOMIICTCHITUN :

OIIK-3 «Cnoco0eH y4acTBOBaTh B pa3pabOTKe TEXHUYECKOH TOKYMEHTAIIUU, CBI3aHHOM
¢ podeCCUOHATBHON JESITETFHOCTBIO C MCIOJIb30BAHUEM CTAHIAPTOB, HOPM U IIPABUI»
CogepxaHue TUCIUILUIMHBI OXBaThIBAET KPYT BOIPOCOB, CBSI3AHHBIX C MOJITOTOBKON OyyIero
OakanaBpa K pELICHUIO OPraHU3AIMOHHBIX, HAYYHBIX U TEXHUYECKUX 3a/lay MPU BHEIPEHUU
METPOJIOTHYECKOTO o0ecrnieueHus TEXHOJIOTMYECKHUX MPOLIECCOB MIPOU3BO/JICTBA.
PaccmaTpuBaroTCsi OCHOBBI  TPOBEACHHUS UW3MEpPEHHUS  (PU3WYECKUX  BEIHYWH, TEOPHUS
MOTPEIIHOCTH M3MEpeHus, NpaBuia oOpabOTKHM pe3yJbTaTOB HM3MEPEHHUS M OLEHUBAHUS
MOTPEIIHOCTeH C MPUMEHEHHEM COBPEMEHHBIX MH(POPMAITMOHHBIX TEXHOJIIOTUNA U TEXHUYECKHX
CPEICTB C ILENbI0 KOHTPOJS KauecTBa OJJIEMEHTOB MPUOOPOB pa3IUYHOIO Ha3HAUCHUS.
N3yuaroTcss MeTOAMYECKHME OCHOBBI METPOJIOTMM W KauyeCcTBa M3MEPEHUM, BUIBI, METOIbI U
METOJUKH HM3MEPEHMIi, MPaBOBbIE OCHOBHI 0O0ECNEUYeHHs EAMHCTBA H3MEPEHHIt; BOMPOCHI
CTaHJAPTHU3ALMU U CEPTUPHUKAIIIH.

[IpenogaBanne AMCHUIUIMHBI MpEeAycMAaTpUBaeT cienyromue QGopMbl OpraHu3aluu
y4eOHOro IMpoIiecca: JICKIHH, 1a00paTopHbIe pabOThI, CAMOCTOSITeNIbHAS Pab0Ta CTYyICHTA.

[IporpaMMo#l NUCHUIUIMHBI TPEIYyCMOTPEHBI CIEAYIOUINE BHIbI KOHTPOJS: TEKYILUN
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHAs aTTecTanus B popme 3auera (5 cemectp).

OO0mas TpyA0EMKOCTh OCBOEHUS AMCIMILTUHBI COCTaBIsET 3 3aueTHhIX eauHuibl, 108
4acoB.

SI3bIK 00yUYeHUs IO TUCIUILTUHE KPYCCKHM »



1. TlepedeHb IUIAHUPYEMBIX PE3yJIbTATOB O0YUYECHHUS MO TUCIUILIHHE

1.1. llenm mnpemopaBaHMs IUCHUIUIMHBI - H3YYCHHE HCIIOJIB30BAHUE COBPEMEHHBIX
MH(POPMALMOHHBIX TEXHOJOTHI METPOJIOTHYECKOr0 00ECIeUeHUs] TEXHOJOTHUECKUX MPOLIECCOB
NPOU3BOJCTBA, CTaHIAPTH3ALMU W OIPEJCICHUS COOTBETCTBUS YCTAHOBJICHHBIM HOpPMaMm, a
TaKXXe 03HAKOMJICHHE CTY/ACHTOB C IPABOBBIMH OCHOBAMH OOECIIEUCHHS €IUHCTBA U3MEPEHHUN U
HAIMOHAIBHBIMH W MEXKAYHApOAHBIMH CTaHAapTaMH B 001acTH  NpogecCHOHAIBHON
NeSITETTbHOCTH.

1.2. JlucumruivHa BXOAUT B COCTAaB 00s3aTENbHON 4acTH 00pa30BaTEILHON MPOrpaMMEI
BhICIIero oopazosanus (naiee — OIT BO).

1.3. IlepeueHp IIaHUPYEMBIX PE3YIBTATOB OOYUEHHS M0 JUCLIUILIMHE, COOTHECCHHBIX C
IUTaHUpYyeMbIMU pe3ynbratamu ocBoeHus OIT BO.

B pesynbrare m3ydeHus MUCHMIUIMHBI OOy4aroUIMics TOJDKEH 00iajarh CieqyIoIuMH
KOMIIETEHIIMSIMU WM WX 4acTsAMH. KoMIeTeHIIMY 1 WHAMKATOPHI UX JOCTHKCHUS TPUBEICHBI B
Tabymue 1.

Tabmuna 1 — [lepeyeHp KOMIIETEHIIMNA U HHANKATOPOB X JOCTHXKCHHS

Kon n
Kareropus (rpymnna) Kon u HanMeHoBaHMe HHIMKATOpA
HAaUMEHOBaHUE
KOMITETCHIINH JTOCTH>KEHHS] KOMIIETEHITUN
KOMITETCHIIH
OIIK-3 Cnocoben OIIK-3.3.1 3HaeT HOpMaTUBHO-
y4acTBOBATh B TEXHUUYECKYIO JOKYMEHTAIIUIO, CBSI3aHHYIO C
pa3paboTke pohecCuOHATBLHON NeSTeNbHOCTHIO
TEXHUUYECKOHN OIIK-3.VY.1 ymeer pa3zpabarbiBaTh
JIOKyMEHTAIuU TEXHUUYECKYIO TOKYMEHTAIIHIO 110
O61enpodeccuonanbHble YMEHT! ’ IO 10Ky
KOMITETEHIIH CBSI3aHHOM C npodeCcCHOHATBHOMN eI TETLHOCTH B
npoecCHOHANBHOM | COOTBETCTBUU CO CTaHAApTaMHU, HOPMAaMHU U
JESITENIbHOCTBIO C paBUJIaMu
HCII0JIb30BAaHUEM OIIK-3.B.1 umeeTr HaBbIKM IPUMEHEHUS
CTaH/IapTOB, HOPM U | CTaHJApTOB, HOPM U IIPaBUJI B
IpaBUI po(hecCHOHATLHON NesTeNbHOCTH

2. Mecro nucuumianssl B ctpykType OI1
HucnurninuHa MoxkeT 6a3upoBaThCsl Ha 3HAHUSAX, paHee MPUOOPETEHHBIX 00YJarOITUMUCS
IIPYU U3YYECHHUHU CIENYIOINX AUCIUTIINH:
— HWudopmaruka
— be3onacHOCTh KU3HENEATETbHOCTH
— Maremarnka. MaremaTuyeCcKuii aHAIIN3
— Maremaruka. Teopusi BEpOSTHOCTEN U MaTeMaTHYECKasi CTaTUCTUKA
— ®unsuka
— DNEeKTpOTEeXHUKa
— OCHOBBI IPOEKTHOM 1€ATENBHOCTH
— VY4yeOHas MPOEKTO-KOHCTPYKTOPCKAs
3HaHUs, TOJyYEHHbIE NPU HU3YYEHUU MaTepuaia JAHHOM JHCUUIUIMHBI, UMEIOT Kak
CaMOCTOSTENIbHOE 3HAUE€HHE, TaK U MOT'YT UCIIOJIb30BATHCS MPU N3YYEHUU APYTUX JUCHUILINH:

— HapnexHocTs npuOOpoOB U crcTeM

— OOpaboTka HaBUTaLMOHHON UHGOpPMaATUU

— DJIeKTpoHHKa

— IIpoexTrpoBaHue MPUOOPOB H CUCTEM

— IIpou3BoacTBEeHHAs TEXHOJIOTHUYECKAs (IPOEKTHO-TEXHOJIOTHUECKAs) PAKTUKA
— IIpousBoacTBEeHHAS MPEIIUTUIOMHAS TPAKTHKA




3. OOBeM U TPYJOEMKOCTh TUCITUTUIHHEI
Jlanubie 00 oOmieM o0beMe AMCIUIUIMHBI, TPYIOEMKOCTH OTISIBHBIX BHIOB y4eOHOM
paboThI 1O TUCIUIUTHHE (M pactpele]ICHHe dTOW TPYJOEMKOCTH 10 CEMECTpaMm) MPeICTaBICHBI B
Tabymue 2.

Tabmuna 2 — O6beM U TPYIOEMKOCTh TUCIUIITMHBI

TpynoemMKocTs 1o
Bun yuebnoit paboTbl Bcero ceMecTpam
Ne5
1 2 3

Oobwan mpyooemKocmp oucCyunIuUHbL, 3/ 108 3/ 108
3E/ (uac)
U3 Hux uacoe npakmuyecKkoil no020moeKu
AyoumopHnuie 3anamus, BCEro vac. ol ol
B TOM YHCIIC:

nexiuu (JI), (dac) 34 34

npakTudeckue/cemunapckue 3anatus (I13),

(dac)

nabopaTtopHbie paboTs (JIP), (uac) 17 17

KypcoBoii mpoekT (padota) (KII, KP), (gac)

9K3aMeH, (4Jac)
Camocmoamenvnan paboma, Bcero (4ac) 57 57
Buo npomesxxcymounoit ammecmayuu:. 3a4er, 3auer 3auer
. 3auer, sx3amen (3ader, Audd. 3au, Dk3.) ’ ’

4. CopepxaHue JUCIUTUTHHBI
4.1. PacnpenesneHue TPYJOEMKOCTH JUCIUIUIMHBI TIO Pa3/ieiaM ¥ BHIAM 3aHSATHH.
Paznenbl, TeMbI TUCIMILTMHBI K UX TPYJIOSMKOCTh TIPUBEICHBI B Ta0IHIIE 3.

Tabmuna 3 — Pa3aensl, TeMbl AMCHUIIUHBL, UX TPYAOEMKOCTh

Paznenel, Tembl qucuumivasl | Jlekiuun I13 (C3) | JIP KII CPC
(uac) (uac) (uac) (uac) (gac)
Cemectp 5
BBonHas nekuus. 1 1
[TepcriekTHBHBIC METO/TBI

MH(GOPMALIMOHHBIX  TEXHOJIOTHH,
HaNpaBJICHHBIC HA OPTaHU3AIINIO
yuebHoronpoueccay: LMS-nnarpopma:
Moodle, Blackboard, Google,
ITpesenraruu PowerPoint

Pazmen 1. 8 4 10
TeopeTnueckue OCHOBbI METPOJIOTUH

Pazpen 2. 8 12 11
TexHuueckue cpeicTBa U METOAbI

N3MEPEHUIN

Paznen 3. 6 12
OcHOBBI 00ecTieueHHs eMHCTBA

N3MEPEHUI

Pasnen 4. 6 12
OCHOBBI CTaHJJaPTHU3AINH

Paznen 5. Ceprudukanus npogykKuua 1 | 5 12

yeayr




Hroro B cemectpe:

34 17 57

Uroro 34 0 17 0 57

[IpakTnueckas

MoATOTOBKA  3aKJIIO4YacTCA B HCHOCPCACTBCHHOM  BBLIIIOJIHCHHUU

OoOy4JaloImMMUCS  OINpEeNeJeHHbIX  TPYAOBBIX  (YHKIWH,  CBSI3aHHBIX ¢  Oya;yulei
npodeCcCHOHATBHOMN 1 TETbHOCTBIO.

4.2. CopnepskaHue pa3/ieioB U TeM JICKIIMOHHBIX 3aHITHH.
Copep:xanue pa3aesioB M TeM JICKIIMOHHBIX 3aHITHIA MIPUBEICHO B Ta0HIIE 4.

Tabmuua 4 — Copeprkanue pa3esoB U TEM JICKIIMOHHOTO IHUKJIA

Howmep paznena

HazBanwne u COJACPIKAHUE PA3aCJI0OB U TEM JICKIMOHHBIX 3aHATHH

BBogunas gexius.

[udpoBble THCTPYMEHTHI B OpraHu3alliy y4eOHOro mporecca.
WNHcTpyMeHTHI AJ1 OpraHu3alii COBMECTHOM JesiTeibHOCTH: LMS-
mwiardopma: Moodle, Blackboard, yandex-tenemoct. Bo3moxHocTu
WX MCIIOJIB30BAHMSI [Tl IPOBEICHUS JICKITHI, KOHCYIbTAIlHH,
KOH(epeHIH, TECTHPOBAHUSI.

HNHcTpyMeHTHI 7151 OpraHu3aluy OHJIaiH-3aHITHI: (MHTepaKTUBHAS
nocka Miro).

WHCTpyMEHTBI )1 BU3yaTH3aIiu:

- ohopMIIEHHE PE3YNIBTATOB KCIIEPUMEHTOB C UCIIOJIb30BAHUEM
rpaduueckux pegaktopoB Advanced Grapher, Dplot;

- opopmiieHHE KIaccudyeckux mnpe3eHTanuii: PowerPoint, Slides.io,
Prezi, Google Slides.

Tema 1.1 CoBpeMeHHOE COCTOSSHUE M NEPCIEKTUBBI Pa3BUTH
n3MepeHuil. Posb uM3MepeHHid B IO3HAHMM OKPYKAIOLIETO MUpAa;
OCHOBHBIE ITOHSTHS, CBSI3aHHbIE C 00BEKTAMU U3MEPEHMS;

Tema 1.2 ®dusuueckue OCHOBBI HU3MEPEHHUH, OCHOBHBIC TOHSTHS,
CBsI3aHHBIE cO cpencTBamu u3mepenuit (CH); Buabl U3MepeHuit;

Tema 1.3 TloHATHe TOTPEMIHOCTH HM3MEPEHUH; HMCTOUYHUKH
MOTPEIIHOCTEN; TOHATHE MHOIOKPAaTHOTO U3MEPEHNST; BEPOSITHOCTHBIE
OLICHKM  TOTPEIIHOCTH  M3MepeHus; oOpaboTka  pe3ysbTaToB
N3MEpEHUSL.

Tema 2.1 Merposioruueckie XapakTEepUCTUKUA CPEJICTB H3MEpEHUs,
HOPMHPOBAHHUE METPOJIOTMYECKUX XapaKTEPUCTHUK;

Tema 2.2 CpencrBa u3MEpeHHUsT HEICKTPUUECKUX BEJIWYUH,
U3MEPUTEIIBHBIE npeoOpa3oBaHus " U3MEPUTEIIBHBIE
npeobOpa3zoBarenu. (OCHOBHBIE TIOKa3aTeld KauyecTBa dJEMEHTOB
puOOPOB PA3IMYHOTO HA3HAYCHUS,

Tema 3.1. TloHSATHE METPOJIOTHYECKOTO OOECTICUCHHS; >KU3HEHHBIN
LUK TPOAYKIMH; MPaBOBbIE OCHOBBI OOECHEUeHHMs] €JUHCTBA
W3MEPEHUI; OCHOBHBIE TOJIOKEHUs1 3akoHa P®d 00 obecneyeHuun
€IMHCTBA M3MEpPEHHH; CTpyKTypa U (YHKIMH METPOJIOrHYECKOU
CITy>KObI IPEATNPUSATHS.

Tema 3.2.  OcoOEHHOCTH  METPOJIOTUYECKOTO  OOECIeYeHHs
TEXHOJIOTUIECKUX MTPOIECCOB MPOU3BO/ICTBA.

Tema 3.3. Metposiornyeckasi 3KCepTH3a.

Tema 4.1 MHcropuueckne OCHOBBI pa3BUTHS CTaHAAPTU3ALMUU.
IIpaBoBBIE OCHOBBI CTaHAAPTU3ALUU. MeEXIyHapOAHBIE OPraHU3aALUU
10 METPOJIOTUHN U CTaHAAPTU3ALUN

Tema 4.2 OcHOBHBIE TOJOXEHHS TOCYJAPCTBEHHONW CHCTEMBI




craggaptuzanun ['CC. Hayunas 0a3za cranmaptuzanuu. Opradsl u
CITy>kObI cTanaapTu3anuu B Poccun.

Tema 5.1 HcTtopuueckie OCHOBBI pa3BUTH  CEPTUDHUKAIHH.
Ceptudukanus, e€ poyib B MOBBIIIEHUH KadyecTBa MPOAYKLUUU H
pa3BUTHE HAa MEXIYHAPOJHOM, PErHOHAJFHOM W HAIMOHAIBHOM
ypoBHSIX. OcCHOBHbBIE L€ U OOBEKTHI cepTuduxanuu. OCHOBHBIE
MOKa3aTeN KauecTBa JIEMEHTOB PUOOPOB Pa3IMUHOTO HA3HAUCHHUSL.
Tewma 5.2 Tepmunbl 1 onpeneneHus B oomactu ceptudukanuu. CxeMbl
u cucrembl cepruduranmu. OOs3aTenbHas W AOOPOBOJIBbHAS
ceprucukanus. IlpaBuna U HOPSAOK MPOBEACHUSA CEPTHPHUKALUU.
Opransbl 10 cepTu(UKALUU U UCTIBITATEIbHBIE TA00PATOPHH.

4.3. TlpakTtuueckue (CEMHUHAPCKHUE) 3aHATUS

Tembl IPaKTUUECKUX 3aHATUN U UX TPYJOEMKOCTb IIPUBE/ICHBI B TAOIHILIE .

Ta6n1z1ua 5-— HpaKTI/IquKI/IC 3aHATUS U UX TPYAOCMKOCTb

Ne | Tewmsl npaktudyeckux | @opMmel IpakTH4ECKUX | TpPynoOEeMKOCTb,
n/n 3aHATUN 3aHATUN (uac)

N3 Hux

No

IIPAaKTUYECKOH | pa3aena
IIOArOTOBKH, | AUCIUII

(dac)

JINHBI

Y4eOHBIM MJIAHOM HE MPEIyCMOTPEHO

4.4, JlabopaTopHbIC 3aHATHS

Tembl 1a00paTOPHBIX 3aHATHIA U X TPYJOEMKOCTb IPUBECHBI B TAOIUIIE 6.

Tabnuna 6 — JlaboparopHble 3aHATHS U UX TPYJOEMKOCTh

N3 aux

Ne TpynoeMKOCTb, | IPaKTUYECKOU

wn HanmenoBaHue 1a60paTOpHBIX paboT

(uac) MIO/ATOTOBKH,

(dac)

Ne
paszzena
JIACIIUIT

JINHBI

Cemectp 5

1 BBoanoe 3ansatue®. MHctpykrax no | 1
TeXHUKEe Oe3omacHocTh. BBenenme. LMS-
mwiargopma: Moodle, Blackboard, Prezi,
Google Slides, nuatepakTuBHas jgocka Miro,
yandex-teixeMocT.

BBenenue

2 | 3mepeHne »IEKTPUYECKUX HaIpsDKeHUH. | 4
JIP 1

IToBepka 010Kka U3MEPEHUs COPOTUBIICHUH
Ha MyabTUMeTpe. JIP 2

3 | UccnenoBanne OCHOBHBIX 4
METPOJIOTHIECKUX XapaKTEPUCTHK IIEKTPO-
MexaHudeckux rnpudopos. JIP 3
HccnenoBanue HEMPEPHIBHBIX CUTHAJIOB C
nomoInkko ocumiorpaga. JIP 4

4 | 3mepeHue nepeMeHHOTO HaIPSKEHUS 4
clokHBIX Gopm. JIP 5

[ToBepka muxpomerpa. JIP 6
IToBepka mranreHuupkys. JIP 7




5 | UaCcTpyMEHTambHbIE CpeicTBa U3MepeHuint | 4

rITyOUHBI TIyXux oTBepctuil JIP 8

Bcero 17

*U3 mepeunsi 1abOpaTOpHBIX Pa0OT CTYACHT BBINOJHSAET B TeueHHE cemecTpa 4 1o

YKa3aHHWIO IIperoaaBaTeiisd.

4.5. BBITIOJIHEHUE KYPCOBOTO MPOEKTa/ KypCOBOM pabOThI

VY4eOHBIM MJIAHOM HE IPEIYyCMOTPEHO

4.6. CamocrosTenpHas paboTa 00yJaronuxcs
Bunsl caMocTosiTenbHON pabOTHI M €€ TPYAO0EMKOCTh IPUBEICHBI B TA0IHUIIE 7.

Tabmmua 7 — Bugsl caMoCcTOsSTeNbHON PabOTHI M €€ TPYIOEMKOCTb

. Bcero, | Cemectp S,
Bun camocrositensHoil paboTh
qac qac
1 2 3
M3y4eHne TeopeTHIecKoro MaTepuana
30 30
nucuuraHbl (TO)
KypcoBoe npoextupoanue (KII, KP)
PacuerHo-rpaduueckue 3ananus (PI'3) 10 10
Brimonaenue pedepara (P)
[ToaroroBka K TEKyIeMy KOHTPOJIIO 7 7
ycneBaemoctu (TKVY)
Jomamnee 3aganue (/13)
KonTponbusie pabotsl 3a0unnkoB (KP3)
IToaroroBka K MpoOMeEKyTOYHOU
10 10
arrectaruu (I1A)
Bcero: o7 o7

5. IlepeueHb yueOHO-METOINYECKOTO OOECTIeUeHUS
JUISL CAMOCTOSTETTEHOM pabOThI 00YYAIONIUXCS TTO TUCIHUIUIUHE (MOIYITIO)
Y4eOHO-MeTOInYeCKHe MaTepuallbl JUIsl CaMOCTOSITENIbHOW paboThl O00ydaromuxcs yKa3aHbl B

TL.11. pa3enoB 6-11.

6. IlepeueHb MEYATHBIX M ANEKTPOHHBIX YUCOHBIX U3TaHUN

HepequL MEYAaTHBIX U 3JICKTPOHHBIX y‘Ie6HHX W3TaHUI ITPUBCJICH B Ta6J'II/II_[C 8.

Tabmmna 8— [lepeyeHp Me4aTHBIX U DJIEKTPOHHBIX YUEOHBIX U3TaHUN

Iudp/
URL agpec

bubnuorpaduueckas ccpiika

Komnmaecr
BO
AK3EMILIS
POB B
OonoImMoTe
Ke
(kpome
JIEKTPOH
HBIX
IK3EMILIS

poB)

https://lib.quap.ru/jirbis2/components/com irbis/pdf

W3mepenne 371eKTpUYeCKUX BEJINY
UH U T[apaMETPOB CHUTHAJIOB

view/?375397

ydaeOHO-MeToInuecKoe mocooue /
T. II. Mumypa, K. B. Enudanues,



https://lib.guap.ru/jirbis2/components/com_irbis/pdf_view/?375397
https://lib.guap.ru/jirbis2/components/com_irbis/pdf_view/?375397

H. 1O. Edpemo [u np.] ; C.-
ITerep6. roc. yH-T a’pOKOCM.
npubopocTpoenusi. -  CaHKT-
[TerepOypr : Uzn-Bo ['YAII, 2023.
- 112 c. : puc., Tabma. - bubmauorp.:
c. 109 (10 na3B.). - b. 1. - Tekcr :
HETOCPEICTBEHHBIN

https://lib.quap.ru/jirbis2/components/com irbis
[pdf view/?663270

HccnenoBanue mepoxoBaTOCTH
Ha U(POBOM IMOPTATHBHOM
npodunomerpe TR220 yuebHo-
Meroauueckoe rmocodoue / T.

I1. Mumypa, K. B. Enudannes ;
C.-IletepO. roc. yH-T a3POKOCM.
npudopoctpoenus. - CaHKT-
[etepOypr : Uzn-so ['YAII, 2022.
- 42 c. : puc., Tabm. - bubmuorp.:
c. 77 (7 va3B.). - b. 1. - Tekcr :
HETOCPECTBEHHBIN.

https://lib.quap.ru/jirbis2/components/com irbis
/pdf view/?718873

[Mu¢posast meTposorus : yueOHoe
nocoo6wue / FO. A. AHToxuHa [1
ap.] ; pea. B. B. Oxpenunos ; C.-
[TeTepO. roc. yH-T a3pOKOCM.
npudopocTpoeHus. - CaHKT-
[TerepOypr : U3n-Bo I'YAIIL, 2021.
- 181 c. : puc., Tabn. - bubmauorp.:
c. 177 - 179 (36 Haz.). -

ISBN 978-5-8088-1641-1 : b. 1. -
TekcT : HenmocpeICTBEHHBIM.

https://lib.quap.ru/jirbis2/components/com irbis
[pdf view/?714295

OCHOBBI HICKYCCTBEHHOT'O
UHTEIJIEKTa B PO eCCHOHATBHON
NEeSTeNbHOCTH : Y4eOHO-
MeToaudeckoe mocoodue / A. C.
Crenamkuna, E. A. ®ponosa, H.
B. I'ymuna ; C.-Iletep6. roc. yH-T
A’POKOCM. TPUOOPOCTPOCHUSI. -
Canxr-Ilerepoypr : U3a-Bo
I'VAIL 2022. - 109 c. : puc., Tadm.
- bubmmorp.: ¢. 108 (9 nass.). - b.
. - TexkcT : HenocpeCTBEHHBIN.

https://lib.quap.ru/jirbis2/components/com irbis

[pdf view/?302338

CranpapTuzanus KM3HEHHOTO
[MKJIAa ¥ Ka4eCTBa MPOrPaMMHBIX
CPENCTB : [ DNEeKTPOHHBIN pecypc]
: yuebHOe ocobue / 1.
B.bornanos, B. B.®nunpuakos ;
C.-Ilerep0b. roc. yH-T a3pOKOCM.
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npubopocTpoeHus. - JJOKyMeHT
BKJIFOUaeT B cebst 1 daiin, pasmep:(
598 Kb). - CII6. : U3n-Bo I'YAIL,
2000. - 209 c. : Tabi., cxeM. - O/11.

https://lib.quap.ru/jirbis2/components/com_irbis | ITpuknamgHas crangapTH3ALMS, CE
/pdf view/?422913 pTrdHKAK U KOHTPOJIb KauecTBa

YCIIYT: y4e0HO-METOJHUECKOE
nocobue / B. A. Tymasun; C.-
ITerep6. roc. YH-T a’pPOKOCM.

npuOOPOCTPOCHUSA. - DIEKTPOH.
TekcToBble  gaH. -  CaHKT-
[etepOypr: U3a-so ['YAIIL, 2024.
- 74 c. : puc.

7. IlepeyeHb MEKTPOHHBIX 0OPa30BaATEIBHBIX PECYPCOB
nH(}OPMaLIMOHHO-TEIIEKOMMYHUKAITMOHHOM ceTu « IHTepHeT»
[lepeuenn AIIEKTPOHHBIX 00pa3oBaTEeNbHBIX pecypcoB MH(}OpPMaLOHHO-
TEJIEeKOMMYHUKAaIMOHHONW ceTu «MHTepHeT», HEOOXOOUMBIX MJii OCBOCHHS TUCIUILIAHBI
npuBezieH B Tabnuue 9.

Tabmuia 9 — IlepedyeHb DICKTPOHHBIX O00pPA30BATENBHBIX PECYPCOB  HH(DOPMAIMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTn «HTepHEeT»
URL anpec HaumenoBanue
https://pro.guap.ru/ DJIeMEHTBI 3JIEKTPOHHOTO Kypca M0 JUCIUIUIMHE pa3MEIIeHbl BHYTPU
DOUOC I'VAII «MuTerpupoBanHas cpefa 00ydeHHs»
https://Ims.guap.ru Buseokypc Jekuuii ¢ MYJIBTUMEIUHHBIMU  TPE3CHTAIMAMH  I10
JMCITUIIMHE pa3MEeIeH CHCTeME TUCTaHIIMOHHOTo 00yueHust ['Y ATl

8. Ilepeuenr HHPOPMAITMOHHBIX TEXHOJIOTUI
8.1. IlepeyeHp TPOrpaMMHOTO OOECHEUCHHS, MCHOJIB3YEeMOTO MpPU OCYIIECTBICHUU
00pa3oBaTENLHOTO MpoIiecca M0 JUCIUIIIHHE.
[lepeuyeHp uCoNb3yeMOro NporpaMMHOro odbecredeHus npejacrasieH B Taduuue 10.

Tabmuna 10— [TepeueHsr mporpaMMHOT0 00€CIICUCHIS

No /1t HanmenoBanue

1 DnekTpoHHas nHopManmoHHo-00pa3oBaTenbHas cpena ['Y Al «MaterpupoBanHas
cpena ooyuenus» (https:/pro.guap.ru/) pazpaborana corpyauukamu ['Y Al (BBenena B
skcrutyaranuto npukazom I'YAIT ot 06.06.2017 Ne 05-215/17), nepeuens Moayineit u
ux GYHKIIHOHATbHOE Ha3HAYCHHE U3JI0XKEHBI TI0 cChUIke https://quap.ru/it/system/iso

2 OdunnanbHbli caiT 00pa3zoBaTeNbHON Opranu3anuu B cetu «HTepHeT»
(https://quap.ru/), paspabotan corpyauukamu I'YAII (BBemeH B 3KCILTyaTaIMiO
[Mpukazom ['VAII ot 23.03.2023 Ne 05-145/23)

3 LibreOffice 5 (JIunensus LGPLV3)

4 Microsoft Office 2019 (zorosop ['YAIL, undopmanus o TUIIEH3UH MPEACTABICHA IO
ccbuike https://guap.ru/it/system/iso/po)

5 Mathcad - (norosop I'YAIl, uadopmanus o JIUIEH3UH MPECTaBIeHa MO CCHLTKE

https://guap.ru/it/system/iso/po)

8.2. Ilepeuenn MH(}OPMAIMOHHO-CITPABOYHBIX CHCTEM,UCIIOIb3YEMBIX npu
OCYIIECTBIIEHUU 00pa30BaTEIbLHOTO Mpoliecca Mo JUCIUILINHE
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[lepeyeHp HCMONB3yeMbIX HH(POPMALMOHHO-CIIPABOYHBIX CHCTEM IPEJCTAaBICH B
Tabymue 11.

Tabmuua 11— Ilepedyens HHPOPMALIMOHHO-CITPABOYHBIX CHCTEM

Ne HaumenoBanue
/a

DneKTpoHHbIe OMOTUOTEYHBIE PECYPCHI U CUCTEMBI

1 DunekTpoHHbIN Katanor ouommoteku ['Y AIl ¢ qoctynom k 6a3e MOTHOTEKCTOBBIX
uznanuii (https://lib.quap.ru.), roctyn yepes TUYHBINA KAOWHET YUTATEIIS OMOINOTEKH
I'YAIT

2 Hayunas snexkrponnas 6udnuoreka «eLIBRARY» (https://elibrary.ru/), nocryn uepes
JTUYHBIA KabuHeT uyntaresns onomuorexu ['Y ALl a taxxke no IP -agpecam I'Y AT

3 OBC «Jlane» (https://e.lanbook.com/), noctym uepes TuUHBIN KAOMHET YUTATEIS
ouomotexku ['Y Al a Taxxe no IP -agpecam 'Y AII

4 9BbC Koncoprmyma a’spokocmuaecknx By30B Poccun (http://elsau.ru/ suai), noctym mo
IP-anpecam I'VAII

5 3BC Znanium (https://znanium.ru/), moctyn yepe3 IMYHBIA KAOUHET YUTATEIIS
ouomoreku ['Y Al a Taxxe no IP -agpecam 'Y AII

6 O6paszoBarenpHas miathopma «HOpaiit» (https://urait.ru/), mocTym yepe3 TUUHBII
kabunet ynrtatens oudauorexu 'Y All, a taxke mo IP -agpecam I'VAII

7 Hayunast snextponnas 6ubnuorexa «KubdepJlennnka» (https://cyberleninka.ru/),
CBOOOIHBIN JOCTYI

I/IH(I)OpMaL[I/IOHHBIe H CITPAaBOYHO-IIPABOBLIC CHCTCMBbI

1 "Koncynprant [Tnroc" (Www.consultant.ru) cereBast Bepcust st 00pa3oBaTeIbHBIX
opranmsaiuii, nocryn no IP -agpecam I'YAII

CoBpeMeHHbIE TPOGECCHOHATBHBIC 0a3bl TAHHBIX

1 denepanpblii mopran «Poccuiickoe o6pazoBanuex»’ (https://ro-edu.ru/), cBoGoxHbIH
JOCTYII
2 PedeparuBHas 0aza qaHHBIX pElEH3UPYEMOM HAyUYHOI TUTEpaTyphl SCOPUS

(https://www.scopus.com/), noctym 1o IP -agpecam 'Y ATT

9. MarepuanpHO-TeXHHYECKast 6a3a
CoctaB  MaTepUaIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW Ui  OCYIIECTBJICHUS
00pa30BaTeILHOTO TpoIiecca MO TUCIUTUIHHE, TIPECTaBIeH B TabmuIel 2.

Tabnuna 12 — CoctaB MaTepHallbHO-TEXHIUYECKON 0a3bl

Ne HanmeHnoBaHMe cOCTaBHON 4acTH Howmep aynuropun
n/m MaTepUaJIbHO-TEXHUUECKOH 0a3bl (pu HEOOXOMMOCTH)

1 | MyneTuMenuitHas JeKIMOHHAs Ay TUTOPHUS.

AymuTopus Ui IPOBEICHUS 3aHATHH JIEKIIMOHHOTO THIIA -
OCHaIlleHa CIIeIaTN3upOoBaHHON (yueOHoit) Me0enbio;
TEXHUYECKHMHU CPEACTBAMHU OOYUCHUS, CITYKAMUMH IS
npeJcTaBiIeHus yueOHoM nHpopmanuu 60IbIION ayAUTOPUH (B
TOM 4uciie, BO3MOKHOCTh foctyna B OUOC I'Y AIl uepes
touky nocryna WiFi); Habop 1eMOHCTpaiOHHOTO
00opynoBaHus (MHTEPAKTUBHBIN MYJIbTHCEHCOPHBIN TUCTUIeH
Ha nepekatHoii croiike FocusTouch /lnaronans 70" — 1 mir.,
IIT5BM — 1 mt.).

! q)eﬂepaﬂbHHﬁ nopran «Poccuiickoe 06p330BaHI/IC»Z HOBOCTH, CTAaTbH, SKCHEPTHBIE KOMMCEHTApUU O Pa3BUTUU
CUCTEMBI O6paBOBaHI/I$I " BOCIIUTaAHUA



https://lib.guap.ru/
https://elibrary.ru/
https://e.lanbook.com/
https://znanium.com/
https://znanium.ru/
https://urait.ru/
https://urait.ru/
https://cyberleninka.ru/
http://www.consultant.ru/
https://ro-edu.ru/
https://ro-edu.ru/
https://www.scopus.com/

2 | Jlaboparopus METPOJIOTHH U TEXHUYECKUX U3MEPEHHUH. 52-51
OcHaiueHa 1a00paTOPHBIM 000pyI0BaHUEM,
CIIeUATM3UPOBAHHON MeOeNbI0, TEXHUYECKUMH CpEICTBAMU
o0ydyeHus (B TOM dmHcCIe, BO3MOXHOCTh jgocrtynma B DMOC

T'VAII o JIOKAJILHOU BBEIYHCIIUTEILHON CETH),
W3MEPUTEIBHBIMHI YCTAHOBKAMH.
3 | Cucrema pucranunonnoro odyuenust LMS I'VAIL Ilomomrs B https://dist-
JTMCTAaHIIMOHHOM 00y4yeHuu B 'Y AIL. help.ru/vuzy/guap
4 | Tlomemenue i caMocToATenbHOU paboThl. HTEpHeT-K1acce. - 12-16 (yn. borvwas

OCHALLICHO  CNECLMAIM3MPOBAHHON  (yu4eOHOM)  MeGenvto; | Mopckas, 0.67, aum. A)
KOMIIBIOTEPHON TEXHHUKOM C BO3MOXKHOCTBIO MOIKIIOUCHHS K
cetu MHTepHeT W oOecmeueHHEeM [OCTyNa K 3JICKTPOHHOMN
nHbOPMAIMOHHO-00pa3oBaTebHO# cpee. [IpunTep ma3epHbIii
HPLJP4515n, Ilpuntep HP LaserJetEnterprise 600 M602dn.

5 | Ilomemenue i CaMOCTOSATENBHOW PabOTHI OOyYArOMIUXCS -
UuranpHeii 3aym OuOmmorekn ['YAIIL: cnernumanu3upoBaHHas
Me0elb; epcoHaIbHbIE KOMIIbIOTEPHI — 10 1mIT.,

obecriedeH JOCTym B  QJIGKTpOHHYIO  uH(popmamumonHo- | 22-19 (yr. Boavwas
o0pa3oBaTeNbHYIO cpeny I'VAII o JoKaNbHOU | Mopckas, 0.67, ium. A)
BBIYHMCIUTEILHON ceTH W Touke goctyna WiFi, a takke k
AJICKTPOHHO-OMOJIMOTEYHBIM CcHCTeMaM, pedepatuBHO 0aze
JaHHBIX Scopus; konupoBaibHbIi annapar Kyocera KM2035.

5 | Ayauropusi [UIS  TpOBENEHHS  TEKYHIET0 KOHTPOIS |
MIPOMEXKYTOUYHOMN aTTecTaluu. OcHariiena
CHeIUaIu3upoOBaHHON (yueOHOH) MeOenpl0; TEeXHUYECKUMHU
CpeacTBaMU OOYYeHHs, CIyXallUMU s TpeICcTaBlIeHUs
yaeOHoi nH(popManuu (B TOM YUCIIE, BO3MOKHOCTh JJOCTYIIA B
DUOC I'VAII uepe3 touky mocryna WiFi iy no JoKaibHOM
BBIUHCIIUTEIIFHOM CETH).

10. OueHo4HBIE CpeICTBA ISl POBEICHUS TPOMEKYTOUHOM aTTECTAIINH
10.1. CoctaB OIEHOYHBIX CpPEACTBAJISI MPOBEIACHHS TMPOMEKYTOUHONW AaTTeCTalluu
00yJaromuxcs 1Mo JUCIUTUINHE MPUBEACH B Tadymie 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB A7 MPOBEACHUS MPOMEKYTOUHON aTTeCTalluu

Bua npomexyTo4HON arTecTannu [lepedyeHp OLICHOYHBIX CPEACTB
Cnucok BONpocoB,
3auer TecTnr;
3agaun.

10.2. B kayecTBe KpuUTEpUEB OIEHKH YpPOBHSA C(HOPMUPOBAHHOCTH (OCBOEHUS)
KOMITETEHIINH OOYyJaloUIMMHCS TPUMEHSETCS 5-0ajuibHasi MIKajla OIEHKH C(HOPMHUPOBAHHOCTH
KOMIIETEHIIMH, KoTopas mpuBejeHa B Tabuune 14. B TeueHne cemecTpa MOXKET UCIOIb30BaThCS
100-6amnpHast ~ mIKajla ~ MOMYJBHO-PEUTHHTOBOW  CHCTEMBl ~ YHUBEPCUTETa,  IpaBHIA
UCTIOJIb30BaHUSI KOTOPOW, YCTAaHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJbHBIM HOPMATUBHBIM aKTOM
['YAIL
Tabmuua 14 —Kpurepuu onieHKH YpoBHS c(hOPMHUPOBAHHOCTH KOMIETEHITHH

OrreHKa KOMITETEHITUHN

XapakreprcTika chOpMUPOBAHHBIX KOMIIETEHIHI
5-0aiubHas mKana P P (popmpo



https://dist-help.ru/vuzy/guap
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OI1reHKa KOMIIETEHITN

5-0aiubHas mKana

XapaktepucTuka chopMUPOBAHHBIX KOMIIETEHIIUIHA

«OTIIMYHO»
(Ga4uTCHO»

OOyyJarommiics:

— TJIyOOKO U BCECTOPOHHE YCBOMJI MPOTPaMMHBIA MaTepHal;

— YBEPEHHO, JIOTUYHO, ITOCJICIOBATEILHO M TPAMOTHO €TI0 U3J1araeT;

— ONMUPAsICh HAa 3HAHUS OCHOBHOM W JIONMOJIHUTEIBHON JIUTEpaTyphl,
TECHO CBSI3bIBAET YCBOCHHBIC HAYUYHBIC MOJOXKEHHS C MPAKTUUYECKOU
NeATEILHOCTHIO HAIIPaBJICHUS;

— yMeJi0 00OCHOBBIBAET M apTyMEHTUPYET BBIABUTAEMbIC UM HJICH;

— [IeJIaeT BBIBOABI M 00OOIIEHHUS;

— CBOOOJIHO BJIAJICET CUCTEMOM CIICIIUATM3UPOBAHHBIX HOHSITI/II/I

— npaBWwIbHO BBIOIHWI OT 90% 10 100% TecToBBIX 3aIaHui

«XOpOoHIO»
<(Ga4YTCHO»

OO0yuaromuiicst:

— TBEP/IO YCBOMJI MPOTPAMMHBIA MaTepHall, [PaMOTHO U TI0 CYIIECTBY
M3JIaraeT ero, ONMupasich Ha 3HAHUS OCHOBHOU JIUTEPATYPHI,

— HE JIOMYCKAaeT CYNIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIC 3HAHUS C MPAKTHUYECKOW JCATEITBHOCTHIO
HaIpaBJICHUS;

— apTYMEHTUPYET HAYIHBIC TIOJIOKEHUS;

— JIeJIaeT BBIBOIBI M 000OIIEHHS;

— BJIQJICET CUCTEMOM CIIeUAIN3UPOBAHHBIX MTOHITHH.

— NIPABHIILHO BBIMONHHI 0T 70% 110 89% TECTOBBIX 3a/JaHUH

«yZI0BJIETBOPUTEIILHOY
«GAuTEHO

— 00y4aronuiicss YCBOWJI TOJIBKO OCHOBHOW MPOTPaMMHBIA MaTepual,
M0 CYIIECTBY W3JIaraeT €ro, ONMMpasch HAa 3HAHUS TOJILKO OCHOBHOM
JUTEPaTyphl,

— JIOITyCKaeT HECYIECTBCHHBIC OIIMOKN U HETOYHOCTH;

— UCTIBITBIBACT 3aTPYAHCHHS B MPAKTHYCCKOM TPUMEHEHUHW 3HAHHMA
HaIpaBJICHUS;

— c1a00 apryMEeHTUPYET HayYHBIC MTOJIOKEHHS,

— 3aTpyJHSIETCS B q)opMyanOBaHHH BBIBOJIOB M 000OIIEHHI;

— YaCTUYHO BJIAJICET CHCTEMOH CIIeNaTn3uPOBAHHBIX HOH?[TI/II/I

— IPaBUWJIBLHO BRIMOJIHMWI OT 51% 10 69% TecToBBIX 3aaHui

«HEY/IOBJICTBOPHTEIIHHO»
«HE 3a4YTCHO»

— o0yyarouuiicss He YCBOWJI 3HAYUTENBHOM YacTH MPOTPaAMMHOIO
Marepuana;

— JIOTYCKAaeT  CYIIECTBEHHbIE  OMMOKM W  HETOYHOCTH  TIpH
paccMOTpEeHHUH MPOOJIEM B KOHKPETHOM HAlpaBIICHUH,

— UCHIBITBIBAET TPYIHOCTH B MIPAKTUYECKOM IPUMEHEHNHU 3HAHUI;

— HE MOKET apryMEHTHUPOBATh HAYYHbIE TIOJIOKEHUS;

— He GOpMYITUPYET BHIBOJAOB M 0000IIEHUH.

— NIPABHIIBHO BBIMOIHHI MeHee 51% TeCTOBBIX 3a1aHMH

10.3. TunoBbie KOHTPOJIbHBIC 33aHUS WIIK MHBIE MaTePUAIIBI.
Bormpocs! (3agaun) nms sKk3ameHa mpeicTaBlieHbl B Taoumie 15.

Tab6numa 15 — Borpocs! (3agaun) 115 9K3aMeHa

Bompocsr (3amaun) st 3aueta / qudd. 3auera npejgacraBieHsl B Tadbmuie 16.
Tabnuua 16 — Borpocs! (3aaun) ams 3aueta / qudd. 3auera

Ne n/mn Ilepedyens BonpocoB (3a1a4) Uis 3a4eTa Koz
WHAWKATOpa

1. Chopmynupyiite ocHOBHBIE 3a1aun DesiepaabHOro areHcTBa Mo OIIK-3.3.1
TEXHHUUYECKOMY PeryJInpoBaHHIo U MeTposoruu B cgepe OEU.

2. [TpencraBete cTpykTypy PenepanbHoro 3akoHa «O06 obecrieuenun | OIIK-3.3.1
€JIMHCTBA U3MEPEHUIN.

3. Chopmynupyiite B uyem 3akmouaercss jaestensHocTh 1o | OIIK-3.3.1
CTaHJAPTU3AINH, KAKOBBI 1SN ¥ IPHHIIUIIBI CTaHIAPTH3AIHH.




[aiite onpenenenne NOHATUIO « T€XHUYECKHUI perJaMeHT»,
MEPEUNCIIUTE €ro COACPKAHUE U MOPSIIOK €0 MPUHSTHSL.

OIIK-3.3.1

[lepeuncnure KaTeropuy HOPMATUBHBIX JOKYMEHTOB B 00J1acTH
crangaprusauuu PO.

OIIK-3.3.1

[lepeuncnure OCHOBHBIE IPUHIUIIBI U METOBI CTAHIAPTU3AIIH.
[TosicuuTe, 4TO TaKOE MapamMeTpuueckas CTaHAapTU3AIuS,
napaMeTpUUecKue psijibl.

OIIK-3.3.1

Chopmynupyiite onpenencnue moHsITHs «CepTHPUKALIN.
[lepeuncnure 1eTM U TPUHIUIIBI TOATBEPKIACHUS COOTBETCTBHSL.

OIIK-3.3.1

HasoBure kakoifi opraH OCYIIECTBISET OPraHU3alMI0 padoT TIo
crangapruzauuu. lIpoaHanusupyiiTe KakuMM HOPMaTHUBHBIMHU
JOKYMEHTaMH perinaMeHTupyercs JeATENBHOCTD 1o
CTaHJapTU3ALUU.

OIIK-3.3.1

CucremMaTu3upyiTe 3aa4u JEITeIbHOCTH MEXKITYHAPOIHBIX
opranu3anui no crangaptuzanuu. Onpenenure mecto PO B aToi
NEeATEILHOCTH

OIIK-3.3.1

10.

[lepeuncnure B ueM OTIIMYHE 005A3aTEIBHON U TOOPOBOJILHOM
cepTrdUKaIH.

OIIK-3.3.1

11.

ITosicauTe Pasiiniunec MCKAYy CUCTEMAaMHU U CXCMaMH CepTI/Iq}I/IKaHI/II/I.

OIIK-3.3.1

12.

[TosicHuTe yeM omnpenensieTcss BBIOOp cXeMbl cepTU(UKaLUY.
[IpuBeauTe IPUMEPHI CXEM CePTH(HUKAIHH.

OIIK-3.3.1

13.

[TosicHuTe U1 Yero npeaHa3HaueHbl UCIIBITATENIbHBIE J1a00PaTOPUH.
[lepeuncnure TpeOGOBaHMS K HCIBITATEIBHBIM JJAOOPATOPHSIM.

OIIK-3.3.1

14

[Tpoananu3upyite CTPYKTYpy U 3aJjaudl METPOJIOIMUECKON CITY>KObI
IPEIIPUATHS U NTOSICHUTE €€ CBSI3b C OPraHaMU I'OCyIapCTBEHHON U
BEJIOMCTBEHHOM METPOJIOTHYECKOM CITYKOBI.

OIIK-3.3.1

15

Chopmynupyiite mnonsitue mnorpemnocta CH. Jlaiite o6myro
KJIaCCH(UKALUIO MOTPEIIHOCTEH.

OIIK-3.3.1

16

Chopmynupyiite  moHsiTHe  «m3MepeHue».  OxapakTepusyurte
COBPEMEHHOE COCTOSIHUE U NMEPCIEKTHUBBI PA3BUTHS U3MEPEHUM.

OIIK-3.3.1

17

Jlaiite ompeneneHue sJIeMEHTaM H3MepeHUud (OOBEKT, eIUHUIIA,
CPEJICTBO, PE3YJIbTAT, TOYHOCTB).

OIIK-3.3.1

18

CdopmynupyiiTe 3agaud METPOJOTHUU U
TTO3HAHMUSI.

€C¢ poJib B TEOpUH

OIIK-3.3.1

19

[lepeuncnure m3BecTHble Bam Tumnbl mkan usmepeHui. Crenaiite
CpPaBHUTEJIbHBIN aHAJIN3 UX XAPAKTEPUCTHK.

OIIK-3.3.1

20

Yro BKIItOYaeT B ce0s1 MexayHapoJHast CUCTEMa €AUHUIL
¢uznueckux BenuuuH. [laiite onpenenenue Gpu3NIECKON BETUINHBI
KaKk 00beKTa U3MEPEHHUH.

OIIK-3.3.1

21

Oxapakrepusyiite cuctemMbl (U3HUYECKUX  BenuuyuH. Jlaiite
ompefieNieHue CIEAYIOIUM TOHATHSAM  (U3HUECKUX BEJIHYHUH:
OCHOBHBI€, TIPOU3BOJIHBIE, OTHOCUTENIbHBIC, JIOTApU(PMHUIECKUE HX
pa3MEepHOCTH, YPAaBHEHHE CBSA3M (PU3NYECKUX BEITUYHH.

OIIK-3.3.1

22

HazoBuTe kakoii opraH oCyIecTBISET OPraHUu3aIHio padboT Mo
crangaprusanuu. [IpoaHaau3upyiite KAKUMHA HOPMATHBHBIMHU
JOKYMEHTAMH PETIIaMCHTUPYETCA ACATCIBHOCTD 110
CTaHJapTU3AIHH.

OIIK-3.V.1

23

CucremMatu3upyiTe 3aJayd  JIEITEIBHOCTH  MEXIYHAPOIHBIX
opraHuzaiuil no crangaptuszauuu. Onpenenure mecto PO B 3Toit
NEITEILHOCTH.

OIIK-3.V.1

24

CoCTaBIAONIME JIJIEMEHTOB HM3MEpeHUuN (OOBEKT, eIWHUIIA,

OIIK-3.V.1




CPEJICTBO, PE3YJIbTAT, TOUHOCTH).

25

[lpuBeauTe ANTOPUTM MPOBEACHUS CEPTH(PHUKAIMUA MPOAYKIUH B
PO®?

OIIK-3.V.1

26

[TpuBeauTe kimaccu(UKALUIO CPEACTB H3MEpEHHi (OmpejaeseHue,
CyTb Mep, U3MEPHUTENbHBIX IpeoOpa3oBaTeneil, MpUOOpPOB,
YCTaHOBOK,  cuctem). OueHure  HEOOXOOUMOCTh  BbIOOpa
BO3MOJXKHBIX CPEACTB M3MEPEHHH B 3aBHCUMOCTH OT ITOCTABJICHHOM
3aJaui.

OIIK-3.V.1

27

OxapakTepu3yiTe MPUHIUI PabOThl OCHOBHBIX CHCTEM 3IIEKTPO-
MEXaHHUYECKUX MPUOOPOB.

OIIK-3.V.1

28

CdopmynupyiiTe OCHOBHBIE NPUHLHUIIBI U METOJbl H3MEpPEeHHI
(HEeToCpeCTBEHHOW OLIEHKH, KOMIIEHCAIIMOHHBIN MeTon). Ouenure
JOCTOMHCTBA M HENOCTATKM WX HIPUMEHEHUs Uil BO3MOYKHBIX
BapHaHTOB PELIECHUS 3aJauH.

OIIK-3.V.1

29

Cdhopmynupyiite 0COOCHHOCTH TMPOBEACHUS W3MEPHUTEIBHOTO
SKCIICPUMCHTA B COOTBCTCTBUU C H3BCCTHBIMU Bam MeToJaMun
U3MepeHuil (MpsIMble, KOCBCHHBIC, COBOKYITHBIC, COBMECTHBIC,
a0COJIIOTHBIEC, OTHOCUTEIILHBIE U JIP.).

OIIK-3.V.1

30

Chopmynupyiite MOHATHE TOCYJapCTBEHHBIX 3TAJOHOB OCHOBHBIX
¢uznueckux enunull. [lepeuncnure ux U NOSICHUTE UX CBOMCTBA.

OIIK-3.V.

31

OxapakTepu3yiiTe Ha3Hau€HUE, NMPUHIUI PadOThl U TpeOOBAHUS K
mepam  (DJC, oayeKkTpuuecKoro TOKa, HHAYKTUBHOCTH U
B3aMMOUHIYKTUBHOCTH).

OIIK-3.V.1

32

[Tepeuncnure u3BectHble Bam Mepshl, UX IPUHIUI PaOOTHl U MECTO
B IIOBEPOYHOU CXEME.

OIIK-3.V.1

33

Chopmynupyiite nousarue «lloBepounas cxema». I[IperncraBbTe
YEPTEXK TOCYJaPCTBEHHON MTOBEPOYHOM CXEMBI.

OIIK-3.V.1

34

OOBscHUTE pa3Iuuue MEXIy TOCYyJapCTBEHHOM M JIOKaIbHOM
IIOBEPOYHOM cXxeMOou. IIpencTaBpTe yIpOIEHHBIE YEPTEKU.

OIIK-3.V.1

35

[TosicauTe, 4TO TaKOE METPOJIOTMYECKHE XapaKTEPUCTUKHU CPEICTB
U3MEpEHMUI, MIEPEYUCIINTE OCHOBHBIE METPOJIOTUYECKUE
XapaKTEPUCTUKU CPEJICTB U3MEPEHUH.

OIIK-3.B.1

36

Hopmupoanue MOTPEIIHOCTEN cu (ammMTUBHOM,
MYJIbTUIUTMKATUBHON, TPUBEICHHOM, JOTIOJIHUTENBHON).

OIIK-3.B.1

37

O6L$ICHI/ITC, YTO TAKOC KJIACC TOUYHOCTH CPCACTBA H3MepeHHI>i.

OIIK-3.B.1

38

IIpoananu3upyite, HCXOAs W3 4YE€r0 M KakK Ha3HA4aeTcs Kiacc
TOYHOCTHU CPEACTBA U3MEPEHHUN.

OIIK-3.B.1

39

[Ipoananu3upyiiTe aaropuT™M BBIOOpA CpEICTBA M3MEPEHUN IS
IIPOBEJICHNS DKCIEPUMEHTAIBHOIO UCCIIECOBAHMS.

OIIK-3.B.1

40

IIpuBenuTe mnpuUMeppl, HOPMHUPOBAHUS IOTPEIIHOCTEN CPEACTB
U3MEpPEeHUH B  3aBUCUMOCTHM OT UX BuAa (aJAUTUBHOW,
MYJIbTUILTHKATHBHOM).

OIIK-3.B.1

41

OOBsicHUTE B3aMMOCBSI3b MEXJIYy OCHOBHOW W JOMOJHHUTEIbHOM
MOTPENIHOCTHIO.

OIIK-3.B.1

42

[Ipoananu3upyiiTe MO KakoMy NPUHIMIY BBIOMpaeTCss KJlacc
TOYHOCTH CpEICTBa W3MEPEHUI I MPOBEACHUS KOHKPETHOTO
HKCIEPUMEHTA.

OIIK-3.B.1

43

OOBsicHuTe, Kak 0003HAYAIOTCS KJIAcChl TOYHOCTH Ha CPEICTBE
U3MEpPEHU! M B HOPMATHUBHOM JOKYMEHTAallMd HAa HEro B
3aBHCHMOCTH OT CII0OCO0a HOPMHPOBAHHUS HWHCTPYMEHTAIBHOU
MOTPETTHOCTH.

OIIK-3.B.1




44

[lepeuncnure MCTOYHMKH CIIyYalHBIX MOrpemrHocTed. Onummure
CIIy4aiiHble MOTPEIIHOCTH C TIOMOILBIO pPAa3JIMYHBIX 3aKOHOB
pacnpeneneHus CIy4aiiHOM BEJINYUHBI (HOpMaJTbHBIH,
paBHOMEPHBIN, TpeyroybHbIii). [IpuBennte rpaduku.

OIIK-3.B.1

45

ChopmynupyiiTe MOHSATHS «MHOTOKPATHbIE PABHOTOYHBIE» U
«MHOTOKpaTHbIE HEPABHOTOYHBIC)» U3MEPEHUS.

OIIK-3.B.1

46

[Tpoananu3upyiiTe B Kakux ciiydyasx Ipu o0padoTKe MHOTOKPATHBIX
PaBHOTOYHBIX HAOIIOJEHUI MCHOIB3YIOT TOYEUHYIO OleHKY. Kak B
9TOM ClIy4ae JOJKEH OBbITh MPEACTaBIEH pPe3ylbTaT U3MEPEHUN U
OIICHEHA MOTPEIIHOCTh?

OIIK-3.B.1

47

[Tpoananu3upyiite B Kakux ciiydasix npu o0paboTKe MHOTOKPATHBIX
HAOJIIOJICHUN HCHOJIB3YIOT MHTEPBAIBHYIO OLEHKY CIIYy4aiHbIX
norpemHocteid. Kak B 3ToM ciydae HOJKEH ObITh MpeCcTaBlIeH
pe3yJbTaT U3MEPEHUN U OLIEHEHA MIOIPEUTHOCTb.

OIIK-3.B.1

48

ConocraBbTe MHTEPBAJIBHYI0 U KBAHTUIIBHYIO OLIEHKY CIIY4aiHBIX
norpemHocrei. [IpusBenure npumMepsl.

OIIK-3.B.1

49

[Ipoananu3upyiite anroput™ OOpabOTKM W  MPEICTaBICHHS
MOJIYYCHHBIX HOAaHHBIX W OLCHKH TIOrpCIIHOCTH PE3YJIbTAaTOB
U3MEPEHUH TpU HATMYUM CHUCTEMAaTHYECKUX M  CIy4aiHbBIX
NOTPEeIIHOCTEN?

OIIK-3.B.1

50

[TosicHuTe, B 4eM 3aKJII0YAETCS METPOJIOTHYECKOoe obecrieueHre Ha
JTanax >KM3HEHHOI'0 LUKJIa MPOAYKLIUU: IpU pa3paldoTKe,
IIPOM3BOJICTBE, UCIBITAHUAX U HKCILTyaTalUH.

OIIK-3.B.1

51

[TosicHuTe, Kak OCYIECTBIIAETCS KOHTPOJIb 32 COCTOSIHUEM,
IPUMEHEHHUEM, PEMOHTOM CPEJCTB U3MEPEHUN U COOIII0IEHUEM
METPOJIOTMUECKUX HOPM U IIPABUIIL.

OIIK-3.B.1

52

[TosicauTe, 4TO BKITIOYACT B ce0s MOHATHE «MeTpoIorndecKast
sKcneptusay. [IpuBeaure npumMepsl METPOJIOTUUECKONU SKCIIEPTU3BI
HOPMATHUBHBIX JIOKYMEHTOB.

OIIK-3.B.1

53

[Tepeuncnure, kKakue HOpPMaTUBHbBIE JOKYMEHTbI HEOOXOMMBI JUIS
IIPOBE/ICHNS IOBEPKHU CPEJICTB H3MEPEHUM.

OIIK-3.B.1

54

ITocne mpoBeneHus Tpex cepuil m=3 HEPaBHOTOYHBIX U3MEPEHUN U
UCKJIIOYEHHS] M3BECTHBIX CHUCTEMAaTHMUECKHUX MOTPEIHOCTed Obuin
HOJIy4YEHbI UCTIPABJIEHHBIE pe3yJbTaThl HAOMIOACHUH 110 BapHaHTaM
X]j, IpeCTaBlIEHHbIE B Ta0J. ] MeTOANMYECKUX yKa3zaHUH (3axaya 1)*.
Paccunrare cpenHee B3BELIEHHOE U TOTPEUIHOCTh CPEIHEro
B3BELICHHOTI'O JUIsl YKa3aHHOIO IIPENoJaBaTeIeM BapHaHTa.

OIIK-3.B.1

55

Jns  uudpoBOro  U3MEpPUTENHLHOTO  MHpubopa  paccyuTaTh
3aBUCHUMOCTh  a0COJIFOTHBIX W OTHOCHTEIBHBIX  OCHOBHBIX
norpemHocteid  Ax=f(x), Ox=f(x) oT pe3ynpTaTa HU3MEpPEHHIA.
Pe3ynbTarhl peicTaBuTh B BUIE TaOIHIBI U TpadukoB. McxomHbie
JaHHBIE JUTsl YKa3aHHOTO Mpero/iaBaTeeM BapraHTa MpeACcTaBIeHBI
B Ta0u. 5 (3amanue 2, 3a1aua 3) METOAUYECKUX yKa3aHUM *.

OIIK-3.B.1

56

s mpubopa ¢ mpeobiaafaomuMy aiTUTABHBIMUA MOTPEIIHOCTSIMH
paccuMTaTh ~ 3HaYeHUs  aOCONIIOTHBIX,  OTHOCHUTEIBHBIX W
MPUBEJEHHBIX OCHOBHBIX MOTPEIIHOCTEeNW u3MepeHui. Pe3ynbrarhl
MpEeACTaBUTh B BHJE TaOmHMIBl W TPaQUKOB 3aBUCUMOCTEH
paccUYMTaHHBIX TOTPEUTHOCTEH OT Pe3yabTaTOB u3MepeHui Ax=f(x),
ox=f(x), yx=f(x). MWcxomHeie maHHBIE I  YKa3aHHOTO
mpernojaBaTeNieM BapHaHTa MpeicTaBieHsl B Tabn. 1 (3amanue 2,
3amaya 1) MeTOANYEeCKUX yKa3zaHuh *.

OIIK-3.B.1

57

Jns  npubopa ¢ npeoOafaloUMMH  MYJIbTUIUIMKATUBHBIMU

OIIK-3.B.1




MOTPEITHOCTSMH ~ PacCYUTaTh  3aBUCUMOCTH  aOCONIOTHBIX U
OTHOCHUTEJIBHBIX OCHOBHBIX morpemiHocted Ax=f(x), ox=f(x) or
pe3yiibTaTa u3MepeHuid. Pe3yabTaTel MPeACTaBUTh B BUIC TAOJIHUIIBI
u rpadukoB. VIcXoqHBIC JaHHBIC 10 BapuaHTaM TPEICTABJICHEI B
tabn. 3 (3aganue 2, 3a1a4a 2) METOAUYCCKUX YKa3aHUH *.

* «Metposorus. OOpaboTKa pe3yibTaTOB MPAMBIX H3MEPEHHI»: METOAUYECKHE YKA3aHHsA 10
BBIITOJIHEHHIO KOHTPOJIbHO# paboTel / C.-IleTepb. roc. yH-T aspokocM. npubopoctpoenus ; coct. T. IT.
Munrypa. - OnekTpoH. TekctoBble naH. - Cankr-IlerepOypr : Usza-so I'VAIL 2023. - 18 c. -.
https://lib.quap.ru/jirbis2/components/com_irbis/pdf view/?369080

[lepeuens Tem ISl BHITOTHEHUSI KypPCOBOI'O IPOEKTa/ KypCcOoBOM pabOThl MpECTaBIICHBI
B TabauIte 17.
Ta6mmma 17 — [lepedenp TeM I BBITTOJIHEHHS KYPCOBOTO IMPOEKTa / KYpCOBOM pabOThI

No /i [TpuMepHBIii TepedeHb TeM TSI BBITOJIHEHUSI KYPCOBOTO IMPOEKTa/ KypCOBOU
- paboThI
Y4eOHBIM IUIAHOM HE PEAYCMOTPEHO
Bonpockl s mpoBeneHHS MPOMEXKYTOYHOW aTTECTAllMd B BHIE TECTHPOBAHUS

IpeJICTaBICHBI B Ta0nwmie 18.

Tabmuna 18 — [IpumepHBbIii TepeueHb BOITPOCOB ISl TECTOB

No

/o

Hepeqeﬂb BOIIPOCOB AJIs1 TeKleIeFO/HpOMe)KyTO‘-IHOFO KOHTPOJIAA

Kon
WHJUKATOpa

1

3adanue 3axkpvimo2o muna ¢ 8b160POM 00HO20 NPABULLHO20 OMEemd
Hncmpykyus: Ipouumatime mexcm, évibepume 00UH NPasuibHbll
omeem

CocrosiHMe U3MEpPEeHUH, IPU KOTOPOM HX pe€3 YJIbTaThl BBIPAXKEHbI B
Y3aKOHEHHBIX €JUHHIaX BEJIWYMH U TOTPEIIHOCTH H3MEpPEHHIl He
BBIXOAST 3@ YCTAQHOBJICHHBIE NIPEJENBl C 3aJaHHOW BEPOSITHOCTBIO,
Ha3bIBACTCH ...

1. cucrtemoil kKanmuOPOBKH CPEICTB U3MEPEHUI;

2. YTBEPXJICHUEM THIIA CPENICTB U3MEPECHHUIA;

3. eIMHCTBOM M3MEpEHMIA;

4. MeTpOJOrH4e€CKHM KOHTPOJIEM U HaJ30POM.

Kniou ¢ npasunvnviv omsemom: 3

OIIK-3.3.1

3aoanue 3akpbimozo muna ¢ 8b100pOM 00OHO20 NPABUTILHO20 OMEEMdA
Huempyxyus: Ilpouumatime mexcm, vlbepume 00UH NPABUTLHBLI
omeem

CraHgapT, ONUCHIBAIONINIA NTepeiady eANHUIIBI OT dTanona k CU —
3TO.

rapaHTUWHBINA TAJIOH,;

TEXHUYECKHE YCIIOBUS,

cepTu]HUKar;

MTOBEPOYHAS CXEMa.

Knrou ¢ npasunvuviv omeemom 4

PO

3adanue 3axkpvimo2o muna ¢ 6b160POM 00HO20 NPABUTLHO20 OMEemd
Hucmpykyus: Ilpouumatime mexcm, 8vibepume 0OUH NPAGUNIbHbLIU
omeem

YuuteiBaeMass Tpu BbIOOpE CpelcTBa HM3MEpeHHil 0000IeHHas

OIIK-3.3.1



https://lib.guap.ru/jirbis2/components/com_irbis/pdf_view/?369080

XapaKTepUCTHKA, BBIpakKaeMas IMpelejaMH €ro  JOIMYyCKaeMBIX
MOTPELIHOCTEN, — 3TO ...

1. xjacc cTaOMJIBHOCTH;

2. TOTpEIHOCTh MEPHI;

3. mopor HOPMHUPOBAHHOCTH;

4. xiacc TOYHOCTH.
Koy ¢ npasunvruvim omeemom: 4

3aodanue 3axpvimozo muna c 8s1oopom 00Ho2o npasunvroco omsema | OIIK-3.3.1
Hncempykyus: Ipouumatime mexcm, viboepume 00UH NPABUTIbHBLL
omeem
MeTpoJIOTUYeCKUMU  XapaKTepUCTUKAMU  CPEACTB  M3MEPEHUH
Ha3bIBAOTCS XapaKTEPUCTUKH UX CBOMCTB, ...
1. oka3wIBaroIIME BIUSHUE HA 00BEKT U3MEPEHHUS;
2.  YYHUTHIBAIOIINE YCIOBUS BBITTOJIHCHHS U3MEPEHUH;
3. o0ecnevnBarONINe METPOJIOTHIECCKYIO HAC)KHOCTD;
4. oxa3plBalOlMEe BIUSHUE HA PE3yJNbTaThl U TOYHOCTD
U3MEPEHUM.
Knrou ¢ npasunvrvim omeemom:.4
3aoanue 3akpbimozo muna ¢ 86100poM 00HO20 NPABUILHO20 OMEEmd
Huempyxyus: Ilpouumatime mexcm, vlbepume 00UH NPABUTILHBIL
omeem
Ecmu koadduuument passeptku ocummiorpada pasern 20 pc, To
MIePHO]I CUTHAJIA PABEH. ..
. "
|
1. 80*10 ¢
2. 80%10 "¢
3. 40%10 ¢
4. 4010 "¢
Knrou ¢ npasunvruvim omseemom:2
3aoanue 3axpvimoeco muna ¢ 8blO60pom 00Ho20 npasuivhoco omeema | OIIK-3.3.1
Huempyxyus: Ilpouumatime mekcm, vlbepume 08a NPasuibHblx
omeema
[To konMYeCTBY W3MEPUTEIBHONH HH(pOpPMAIMH W3MEPEHHUS MOTYT
OBITh...
1. oJHOKpATHBIMU;
2. MHOTOKPaTHBIMU;
3. KOCBEHHBLIMU;
4. COBMECTHBIMH.
Koy ¢ npasunvruvim omseemom:1,2
3aodanue 3axpvimozo muna c b1O0pom 00Ho20 npasuibrnoco omseema | OIIK-3.3.1

HUncmpykyus: Ipouumatime mexcm, évloepume 00UH NPAaAsUIbHbLL
omeem

K aBTOHOMHBIM MCpaM OTHOCATCA....




=

Mepbl Ha OCHOBE IPUPOIHBIX KOHCTAHT;

2. Mepbl, TOYHOCTHBIE XapPaKTEPUCTUKH KOTOPBIX OJM3KH K
STaJIOHHBIM,

3. Mepbl, TOYHOCTHBIE XapaKTEPUCTHKH KOTOPBIX 3HAYUTEIHHO
BhIIIIE, YeM y HeoOxoaumbix CU;

4. Meppl Ha OCHOBE MPHPOJHBIX KOHCTAHT, TOYHOCTHBIE
XapaKTEepPUCTUKH KOTOPbIX OJM3KM K OTAJOHHBIM WJIH
3HAYUTEIBHO BHIIIE, 4eM Y HeoOxoaumbix CU;

5. Mepsl, yTBEpXKIE€HHbIEC CTaHAAPTAMHU.

Kniou ¢ npasunorvim omeemom:1

3aoanue 3aKpbimozo muna c 86160poM 00HO20 NPABULLHO20 OMEema
Hncempykyus: Ipouumatime mexcm, vlboepume 00UH NPAGUIbHBLL
omeem

Kiacc Tounoctu CU xapakrepusyer...
1. coBOkynmHOCTBH MeTpojornyeckux csorcts CU;
2. TOYHOCTb U3MEpEHUS,
3. HauOONIbBIIYIO TOMYCKAEMYI0 OCHOBHYIO TOTPEIIHOCTbD;
4. nomyckaeMble U3MEHEHUs I0Ka3aHU, BbI3bIBAEMbIE
OTKJIOHEHHEM OT HOPMAJIbHBIX YCIOBUHM HKCILTyaTalllH;
5. =mpenensl I0IyCKaeMbIX OCHOBHOM U JTONOJHUTEIbHOM
MOTPEIIHOCTEH, YCTAaHABIMBAEMBIX B BHI€ a0COIIOTHOM,
OTHOCHUTEJIBHOM U IIPUBEJACHHON MTOIPEIIHOCTEM.
Knrou ¢ npasunvrvim omeemom:5

OIIK-3.V.1

3adanue 3axpvimoco muna ¢ 8b100POM 00HO20 NPABUILHO20 OMEEemd
Hnempyryus: [lpouumatime mexcm, vloepume 0OUH NPAGUIbHbIIL
omeem

Ecnmu nns ompenenenust kodddummeHTa JTUHEWHOTO paCIIMPEHUS
Marepuana u3MepseTrcs JUIMHA W TeMmIeparypa CTepXHsS, TO
W3MEPEHUS Ha3bIBAIOT. ..

1. oTHOCHUTETHHBIMHU;

2. COBMECTHBIMH;

3. COBOKYITHBIMH;

4. KOCBEHHBIMH.
Knrou ¢ npasunvruvivm omseemom:2

OIIK-3.Y.1

10

3aoanue 3akpbimozo muna ¢ 86100pOM 00OHO20 NPABUTILHO20 OMEEMdA
Hucempyryus: [Ipouumatime mexcm, gvloepume 0OUH NPAGUTbHBLIL
omeem

OcHoBHOE pa3yinyue B croco0ax HOPMUPOBAHUSI OCHOBHOM
HOTPEIIHOCTH 00YCIOBIEHO
1. BenWYMHOW aJIUTUBHON NMOTPEIIHOCTH;
2. BEIMYMHOHN MYJIbTUILUIMKATUBHOMN MOIPEUIHOCTH;
3. COOTHOLIEHHEM AJAUTUBHON U MYJIbTUILIIMKATUBHOM
COCTaBJISIOLIMUX B IIOIPEIIHOCTH CPEACTBA U3MEPEHUH;
4. TUIIOM CpPEICTBA U3MEPEHUS,
5. COOTHOIIEHUEM CUCTEMATUYECKON u CIIy4alHON
coctapsttomux norpemrHoctu CHU.
Knrou ¢ npasunvruvim omeemom:3

OIIK-3.V.1

11

3aoanue 3akpbimo2o muna ¢ 8b100POM 00OHO20 NPABUILHO20 OMEEmd

OIlK-3.3.1




Hncempykyus: Ipouumatime mexcm, 8vloepume 0OUH NPAULIbHbIU
omeem

YKaKUTE XapaKTEePUCTUKY H3MEPEHUN, OTPAKAIOIIYIO OJU30CTh K
HYJIIO CUCTEMAaTUYECKUX IOTPEIIHOCTEN PE3YJIBTATOB U3MEPEHUN
1. TouHOCTH U3MEpEHMUI];
2. TPaBWIBHOCTH U3MEPEHHUIA;
3. CXOIMMOCTbh U3MEPEHHIA;
4. NOCTOBEPHOCTb U3MEPEHUH.

Kniou ¢ npasunvrvim omeemom:2

12

3aoanue 3aKpbimozo muna ¢ 86160poM 00HO20 NPABULLHO20 OMEemda
Hncempykyus: Ipouumatime mexcm, évlboepume 00UH NPAGUTIbHBLL
omeem

HayuHoi1 ocHOBOI 0OecnieueHus eJMHCTBA U3MEPEHUN SBISETCS. ..
1. merpomorus;
2. CTaHJapTU3MPOBAHHBIC METOAWKH BBIIOJHEHHS U3MEPECHUN;
3. cucreMaTHU3alus;
4. Teoperndeckast 6a3a CTaHIAPTU3ALUH.

Kniou ¢ npasunvuvim omeemom:1

OIIK-3.3.1

13

3adanue 3axkpvimoco muna ¢ 8b160POM 00HO20 NPABUNLLHO20 OMEemd
Hncmpyxkyus: Ipouumatime mexcm, évibepume 00UH NPasUIbHbLL
omeem

MeTonoM n3MepeHuil Ha3pIBaeTCs COBOKYITHOCTD ...
1. ormepaluii o NOBBIIIEHNUIO TOYHOCTH;
2. TIpUEMOB CpaBHEHHUS H3MEpsIeMOHl BEJIMYMHBI C ee
CIIMHHUIICH;
3. omeparuii o MoBbIIICHUIO Ha/Ie)KHOCTH;
4. COBOKYNHOCTb MPHUHIMIIOB H3MEPEHUH (U3NYECKUX
SIBJICHUM.
Knou ¢ npasunvnvim omeemom:2

OIIK-3.B.1

14

3adanue 3axpvimoeo muna ¢ 8b160poOM 00HO20 NPABUTLHO2O OMEema
HUncmpykyus: Ipouumatime mexcm, 8blbepume 00UH NPAGUIbHbLL
omeem

YTo He ABIAETCS COCTABIISIONIEH METPOIOTUIECKOTO 0OeceyeHus?
1. HopMmaTHBHO-TIpaBOBbIC OCHOBBI METPOJIOTHH.
2. MeTponoru4eckue Ciry>KObl 1 OpraHu3aIHH.
3. Cucrema crangapTH3AIHH.
4. Metponorndeckas SKCIepTH3a.
Knrou ¢ npasunvuvim omeemom:3

OIIK-3.B.1

15

3adanue 3axkpvimo2o muna ¢ 6b160POM 00HO20 NPABUTLHO20 OMEemd
Hucmpykyusa: Ilpouumatime mexcm, 8vibepume 0OUH NPAGUNbHbLI
omeem

Cranust )Ku3HEHHOTO IHKIa «JKcrmyatamnus POOy He BKIIOYaeT:
1. BBIOOpP KOHTPOJIHMPYEMBIX TAPAMETPOB;

OIIK-3.B.1
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2. BBIOOp HOPM TOYHOCTH, JIOMTYCKOB;
3. BBIOOpP CPENCTB U3MEPEHHsI, KOHTPOJIS M UCTIBITAHUS;
4. yTBepXkJCHHUE TUIIA CPEACTB U3MEPEHUS.
Knrou ¢ npasunvuviv omsemom:’:4
16 OIIK-3.B.1
3aoanue 3aKpbimozo muna c 86160poM 00HO20 NPABULLHO2O OMEema
Hnempykyus: Ipouumatime mexcm, évlboepume 00UH NPAGUIbHBLL
omeem
BEINOTHATE METPOIOTUYECKYIO SKCIIEPTU3Y KOHCTPYKTOPCKOM U
TEXHOJIOTUYECKON JOKYMEHTAIIMH Ha HOBBIC U3JICIHS U
TEXHOJIOTHYECKHE MPOLIECCHI JODKHA. . .
1. merponornyeckas ciry:x0a IOpUANYECKOTO JINIA;
2. UEHTp CTaHAapTU3ALUU U METPOJIOTUH;
3. TOCYAapCTBEHHBIH HAYYHBIH METPOJIOTUYECKUNA LIEHTP
("'HMILY);
4. wmerpojoruyeckas ciayx0a rocyaapcTBEHHOTO OpraHa
yIpaBIeHUSI.
Knou ¢ npasunouvim omeemom:1
17 | 3aoanue 3axpvimozo muna c 6v160pom 00Ho20 npasuiviozo omeema | OIIK-3.B.1
Hncmpykyus: Ipouumatime mexcm, évlbepume 00UH NPaAGUIbHbLL
omeem
[TorpemiHoCTh, W3MEHAIOIIASACA CIy4allHBIM 00pa3oM B CEpUU
MOBTOPHBIX H3MEPEHHUI OJIHOTO W TOTO K€ pa3Mepa BEIMYUHBI C
OJIMHAKOBOH TIIATENbHOCTHIO, HA3bIBACTCS MOTPEIIHOCTHIO.
1. cucTeMaTH4YeCcKOM;
2. CIy4aiiHOM;
3. TIpUBEICHHON;
4. rpyboii.
Knou ¢ npasunouvim omeemom:2
18 | 3aoanue 3axpvimozo muna c 8v160pom 00Ho20 npasuiviozo omeema | OIIK-3.B.1
Hncmpykyus: Ipouumatime mexcm, évlbepume 00UH NPAGUIbHbL
omeem
[Ipu momaue Ha BXOA BOJBTMETpa 0oOpasmoBoro curHaia 1 B ero
nokazanue cocrtasmio 0,95 B. [lorpemnocts n3mMepeHus paBHa:
1. £0.5%
2. -0,05B
3. £0,05B
4. +0,05B
Knrou ¢ npasunvruvim omseemom:2
19 | 3adanue 3axpvimozo muna c 6v160pom 00Ho20 npasuiviozo omeema | OIIK-3.B.1

Hucempyryus: [Ipouumatime mexcm, gvloepume 0OUH npaguibHbill
omeem

ITpu apmutuBHOM norpemHocTd CH mumprHa noaocsl NOTPENTHOCTH
1P U3MEHEHUU U3MEPSEMOM BEIIMYHHBL. . .

1. ymenbaercs;

2. yBEIUYMBAETCS;

3. TMOCTOSHHA;

4. yMeHbIIAeTCs MO YKCIOHEHIIUATBHOMY 3aKOHY;

5. H3MEeHseTCs MO JIOrapu(pMUIECKOMY 3aKOHY.




Knrou ¢ npasunvnvim omeemom:3

33}13]—[1/[5[ AJISl MPOBEPKU OCTATOYHBIX 3HAHUHA

Tun 1 3aganue KOMOMHUPOBAHHOTO THIIA C BEIOOPOM OJTHOTO BEPHOTO
OTBETA U3 YEThIPEX MPEUI0KEHHBIX U 000CHOBaHHUEM BBIOODA.
(MuaCcTpyKUIMs: mpoYnuTaliTE TEKCT, BHIOEPUTE INpaBUIIbHBIA OTBET U
3alUIINTE apryMEHThI, 000CHOBBIBAIOILME BBIOOP OTBETA).

Kak BbI cuMTaere, CKOJIbKO BHJOB OCHOBHBIX (DM3MYECKHX BEITUYMH

CyIIeCTBYET?
a) 5;

b) 10;

) 7

d) 12.

O®OPMJIEHUE OTBETA (DTAJIOHHBII OTBET):
7- MeTp, KUJIOTpaMmM, MOJIb, aMIIep, CEKyH/1a, KaH/ela, KeJIbBUH
Knrou ¢ npasunvrvim omeemom: ¢

Tun 2 3agaHve KOMOMHUPOBAHHOI'O THIIA C BBIOOPOM HECKOJIBKHUX
BapUaHTOB OTBETA U3 MPEAJIOKEHHBIX U Pa3BEPHYTHIM 00OCHOBAHUEM
BBIOOpA.
(MuCcTpyKIMs: npoynTaiiTe TEKCT, BIOEPUTE MPAaBUIIbHBIE BAPHAHTHI
OTBETA M 3aIUIINATE APTYMEHTHI, 000CHOBBIBAIOIINE BEIOOP OTBETOB).

OTBETCTBEHHOCTh 3a CO3JAaHUE, XPaHEHHE U TPUMEHEHUE
TOCYJapCTBEHHBIX ATAJOHOB B 3aKPEIUICHHOM BHUJE W3MEPEHUH HE
HecyT (eT) ...

1 MuHuCTEpCTBA U BEIOMCTBA;

2 TOCYJapCTBEHHBIE HAayuyHbl€ METPOJIOTHYECKHE ILIEHTPbI
(THML);

3 denepasibHOE AreHTCTBO MO TEXHUYECKOMY PEryJIMpPOBAHHUIO
u metposioruu (I'occrangapt Poccun);

4 neHTpsl cTanaapTuzanuu u Merpoioruu (LICM).

Kittou ¢ mpaBusibHbIM 0TBETOM: 1,3 ,4.
ODPOPMIIEHUME OTBETA (3TAJIOHHI)H71 OTBET):

B rocynmapcTBeHHBIX Hay4YHBIX METPOJIOTHYECKUX I[EHTpax
BBITIOJIHSAIOTCS  pabOTBHl 1O CO3/JaHUIO, COBEPIICHCTBOBAHUIO,
XpaHEHUIO M TMPUMEHEHUIO TOCYAAPCTBEHHBIX ATAJIOHOB €IUHUIL
BEJIMYMH, a TaKXKe MO pa3paboTKe HOPMATUBHBIX TOKYMEHTOB IO
obecrieyeHHuIo eIMHCTBA U3MEPEHUIA.

Tun 3 3aianue 3aKpHITOTO TUTIA HA YCTAHOBJICHUE COOTBETCTBHSI.
(MaCcTpyKIMA: NMpoyuTaiiTe TEKCT M yCTaHOBUTE cooTBeTcTBHE. K
KOKIOW TMO3UIMK, JaHHOW B JIEBOM CTOJOIE, Toa0epuTe
COOTBETCTBYIONIYIO MO3UIHIO B IIPABOM CTOJIOIIE).

Ykaxurte napy JJis CICAYIONIUX OMPEICIICHHIA:

a) JuIeH3upoBanue | 1) Bceepocculickuii HaydHO-
NEeATEIbHOCTH 10 | MCCIEN0BATENBCKUN HHCTUTYT
U3TOTOBJICHUID M PEMOHTY
CPEJICTB U3MEPEHUN

b) KaJauOpoBKa cpenacTs | 2) Mertposnoruueckuit
N3MEPEHUI LICHTP
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C) MOBEpKa cpenacts | 3) IOpunnyeckue nuna u

U3MepEHHI WHIMBU/TyaIbHBIC
peANPUHUMATEITN

d) XpaHCHHE 4) denepanbHBIM

rOCY/IapCTBEHHBIX STAJOHOB arcHTCTBOM [0 TEXHHUYECKOMY

PEryJIMPOBaHUIO U METPOJIOTUU

3anuwume evibpannvie yuppsvl OO COOMBEMCMBYIOUUMU OYKEAMU.
a o 8 2

Kumrou ¢ orBeramu: a4, b3, c2, di.

Tun 4  3ajmaHWe  3aKppITOrO  TUIIA  HA  YCTAHOBJICHHE
I0CJIEI0BATEIbHOCTH.

(Muactpykims: poYUTanTe TEKCT u YCTaHOBUTE
[0CJIE€I0BATENbHOCTD. 3anuiure COOTBETCTBYIOIILYIO
MOCIIEI0BATEIHLHOCTH OYKB CJIeBa HAMPABO).

Pacnonoxure 3HaueHWss (U3NYECKOH BEIMYUHBI B  TOPSJIKE
YBEJIUYECHUS €€ 3HaUCHUs

a) 10 m
b)  15%102m
) 15%10%m

d)  15%102wm

Sanuwume coomeencmeayrouyro nocne008amenbHoOCmb Lﬂl¢p cnesa
Hanpaeo

Kirou ¢ orBeramu: d, b, a, €

Tun 5 3aganue OTKPBITOTO TUIA C Pa3BEPHYTHIM OTBETOM.
(UacTpykums: mpoudTaidTe TEKCT ¢ 3alUIIUTe Pa3BePHYTHIMA
000CHOBaHHBIH OTBET)

[lepeuncnure, B 4UeM 3aKII0YAETCS €AMHCTBO N3MEPEHU .

Kirou ¢ IIpaBHJILHBIM OTBCTOM:

- pE€3YyJIbTaThl I/I3MepeHI/II71 BbIPA’KCHBI B Y3dKOHCHHBIX CJIMHUIAX
- IOrp€IIHOCTHU U3BECTHEI C SaI[aHHOfI BEPOATHOCTBIO,

- NOTPCITHOCTU HE BBIXOIAT 3a NMPCACIIbI TOITYCTUMBIX 3HAUCHUMH.

Tun 1 3aganue KOMOMHUPOBAHHOTO THIA C BRLIOOPOM OJHOTO BEPHOTO
OTBETa U3 YEThIPEX MPeUI0KEHHBIX U 000CHOBaHHUEM BBIOODA.
(MHCcTpyKUMs: mpounTaiiTe TEKCT, BbIOEPUTE MPaBWIBHBIA OTBET U
3aMUIINTE apTYMEHThI, 000CHOBBIBAIOIINE BBIOOP OTBETA).
VYuutbiBaeMass TpuU BbIOOpE CpelcTBa H3MEpeHHil 0000IIeHHas
XapaKTepUCTHKA, BbIpa)kaeMas INpelelaMH €ro  JOIMYCKaeMBbIX
MOTPENIHOCTEN, — 3TO ...

1 xnacc cTabmIIbHOCTH,

2 TIOTPEITHOCTh MEPHI,

3 mopor HOPMUPOBAHHOCTH;
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4 Kjracc TOYHOCTH.

Kirou ¢ mpaBUJIbHBIM OTBETOM 4!

Knacc Ttounoctn CU — 00oOmIeHHasT XapaKTepUCTHKA CPEICTB
U3MEpEeHHil, ompenesnsemMas HpeleiaMHu JI0IMyCKaeMbIX OCHOBHOM U
JIOTIOJIHUTEIIbHOM MOTPEUIHOCTEH, a TaKXKeE

APYIruMHru METPOJIOTHYCCKUMU XapaKTCPUCTUKAMMU.

Tun 2 3aganue KOMOWHHUPOBAHHOTO THUIIA C BHIOOPOM HECKOJIBKUX
BapHUaHTOB OTBETA U3 MPEAJIOKEHHBIX U Pa3BEPHYTHIM 000CHOBAHUEM
BBIOOpA.

(MuaCcTpyKIMs: npodYuTaiiTe TEKCT, BBIOEPUTE NIPABUIIbHBIE BapUAHThI
OTBETa U 3allUIINTE aPTyMEHTHI, 000CHOBBIBAIOIIHNE BEIOOP OTBETOB).
MeTposIoru4ecKuMU  XapaKTEepUCTUKAaMU  CPEICTB HU3MEPEHHUU HE
ABJISIFOTCS XapaKTEPUCTUKU UX CBOMCTB, ...

1 okasbIBarolIye BAUSHUE HA O0BEKT U3MEPECHHUS;

2 YYUTHIBAIOIINE YCIOBUS BBIMOJIHEHUS U3MEPEHUH;

3 o0ecrieunBaroIIe METPOIOTHYECKYIO HA/ICKHOCTD;

4 oka3plBalOIME BIMSHHE HA pe3ylbTaTbl M TOYHOCTb

A3MEPEHUM.

Kittou ¢ mpaBunsHbIM OTBETOM: 1, 2, 3,

Biusnue Ha 00BEKT HU3MCPCHHUA OKa3bIBAIOT BHCHIHUC YCIIOBUSA U
CPEICTBO  W3MEpEHUH.  YCIOBUSA  BBINOJIHEHHUS  HU3MEPEHUN
ONPENEIATCS ITOCTAHOBKOM  dKcIepuMeHTa. Merponornyeckas
HaJIe’KHOCTb- BEPOSTHOCTHAS XapaKTepUCTHKA. Tonbko
MCTPOJIOTHYCCKUEC XAPAKTCPUCTHUKU CPCACTBA U3MCPCHUA OKA3bIBAIOT
BJIMSIHAE Ha Pe3y/bTaThl U TOYHOCTh U3MEPEHUI.

Tun 3 3ajanue 3aKpbITOTO TUIIA HA YCTAHOBJIEHUE COOTBETCTBHSL.
(MHCTpYKIMS: TpOYMTAiTe TEKCT M YCTaHOBUTE cOOTBeTcTBHE. K
KOKIOW TO3UIMW, JaHHOW B JIEBOM CTOJOIE, Toa0epuTe
COOTBETCTBYIOIIYIO MO3UIMIO B IIPABOM CTOJIOIIE).
Vkaxure mnapy, XapakTepH3yIOUIYl0 KjlacC TOYHOCTH CpEACTB
U3MEPECHU.
a) COBOKYITHOCTb METPOJIOTHYECKUX CBOMCTB CPEJICTB U3MEPEHUIA;
b) TOUHOCTH U3MEpPEHUS;
C) J0ITyCKaeMble U3MEHEHMs TOKa3aHUM, BbI3bIBAEMbIe
OTKJIOHEHHUEM OT HOPMAJIbHBIX YCIIOBHIA YKCILTyaTaIlH;
d) HanGombIas goMycKkaemMasi OCHOBHAs! TOTPEIIHOCTb.
1. MeTrposornueckue XxapakTepuCcTUKU
2. JlononHuTeNbHAs MOTPEIIHOCTh
3. [MorpemHOCTH
4. HopMalibHbIE YCIIOBUS

Kurou ¢ mpasuibHbiM oTBeTOM: al, b3, €2, d4.

Tun 4  3amaHme  3aKppITOrO  TUIIA  HA  YCTAHOBJICHHE
[IOCJIEI0BATEIbHOCTH.

(Muctpykuus: MIPOYNTANTE TEKCT u YCTaHOBUTE
IIOCJIEIOBATEIbHOCTD. Januumure COOTBETCTBYIOULIYIO




MOCJIEIOBATEILHOCTH OYKB CJIeBa HAMPAaBO).
Pacnonoxure 3HaueHWss (U3NYECKOH BEIMYMHBI B  TOpPSJIKE
YBEJIMUYEHUS €€ 3HAYCHUs

a) 10 m
b)  15%102m
¢)  15%10%m

d) 15*1012 m
Kirou ¢ NIpaBUJIbHBIM OTBETOM d, b, a, c.

Tun 5 3aganue OTKPBITOTO TUIIA C PA3BEPHYTHIM OTBETOM.
(MuCcTpyKMst: mpouMTaiiTe TEKCT U 3alMLIMTE Pa3BEpPHYTHIN
000CHOBAHHBII OTBET)

Ecmn koaduuuent paszseptku ocummiorpaga paseH 20 pc, To
IIEPHO]] CHTHAJIA PABCH. ...

Kirou ¢ mpaBUJIbHBIM OTBETOM:

* -6
[Tepuon curnana pased 80*10 ¢, T.k. meproa CUTHAIA ONPEACIISICTCS
YIBOGHHBIM PACCTOSHUEM MEXAY JBYMS COCEIHHUMH HYIISIMH,
KOTOpOe cocTaBisieT 2 aenenus no 20 pc.

[lepeyeHb TeM KOHTPOJBHBIX PaOOT MO AMCUUIUIMHE OOYYAIONIMXCS 3a04HOU (HOPMBI
00ydeHus1, IpeICTaBICHbI B Ta0mie 19.

Ta6ymmma 19 — [lepeyeHb KOHTPOJIBHBIX PadbOT

Ne /i [lepeyeHb KOHTPOJIBHBIX PabOT

He npenycmorpeno

10.4. Metoauueckue  Marepuaibl,  ONpPEAENSAIOIIMEe  HPOLEIyphl  OLIEHUBAHHS
MHAMKATOPOB, XapaKTepU3YIOLUX dTanbl (OPMUPOBAHMUS KOMIETEHLUH, COJIEp)Karcs B
JOKAJIBHBIX HOPMAaTuBHBIX akTax [YAII, pernamMeHTHpyHOIIKMX MOPAJOK U MPOUENYypY
IIPOBEJCHUS TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEXKYTOUHOM aTTecTali 00yJaromuxcs
I'VAIL

11. Meroauyeckue yka3aHus i 00y4JarOIIUXCs IO OCBOCHUIO JUCITUTUTHHBI

11.1. Metoauueckue yka3zaHus [ OOYYalOIIMXCS 10 OCBOCHMIO JIEKIMOHHOTO
matepHana (eciu npedycmMompeno y4eonviM RIAHOM HO OAHHOU OUCYUNIUHE).

OCHOBHOE Ha3HAYEHME JICKIIMOHHOTO MaTepHana — JIOTMYECKH CTPOWHOE, CUCTEMHOE,
riyOOKOe U SICHOE W3JIOKEeHHe yueOHoro marepuana. HasHadeHune COBpEMEHHOM JeKIuU B
pamMKax JUCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(OpPMAILHMIO 11O TEME, a B OCBOCHHUHU
(byHaaMeHTaNbHBIX MpoOJeM JUCHMIUIMHBI, METOJOB HAayYyHOrO IIO3HAHMS, HOBEWIINX
JOCTHKEHUI HayyHOUM MbIcau. B yueOHOM mporiecce JIEKIHs BBIIOIHSAET METO/I0JIOIHMYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIUU. JIEKIMs packpbIBaeT MOHATUHHBIN anmapar
KOHKPETHOW 0o0yacTH 3HaHus, €€ MpoOsieMbl, AAeT LEeIbHOE NPEACTaBIECHUE O AUCLUILINHE,
[IOKAa3bIBACT B3aUMOCBS3b C APYTMMU AUCLUIUIMHAMM.

[InaHupyeMble pe3ynbTaThl IPU OCBOEHUU 00YYaIONIMMHUCS JEKIIMOHHOIO MaTepuaa;




— TIOJIyYCHHE COBPEMEHHBIX, IEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAaHUH, YpPOBEHb
KOTOPBIX ONpPEIETAETCS 1EIEBOM YCTAHOBKOM K KaX 0l KOHKPETHON TEME;

MOJIy4YEHHUE OIBITAa TBOPUYECKON PabOTHI COBMECTHO C MPETOAaBaTEIeM Ha OCHOBE IPUMEHEHUS
M (ppOBBIX UHCTPYMEHTOB; ITU(ppoBas koMMmyHukamus; LMS-mnardopma: Moodle, Blackboard,
Google IIpe3enrtanuu., uHTEpakTUBHAs Jocka Miro, yandex-tenemoct, Auaexc. uck.

— pa3BuTHE MNpO(EecCCHOHAIBHO-IEIOBBIX  KauecTB, JIIOOBU K  HOpeaMeTy U
CaMOCTOSITENIbHOTO TBOPUYECKOTO MBIIUICHUS, CTPEMJICHUSI CaMOCTOATEIbHO OCYILECTBIATh
MIOUCK U OIICHKY MH(OpPMAalMK HA OCHOBE HCIIOJIb30BAaHMS MHTEPHET MCTOYHUKOB M LU(POBOM
o0pa3oBaTenbHOI cpebl pa3BUTHE MPOPECCHOHANBHO-AEIOBBIX KAueCTB, JTIOOBU K IMPEIMETY U
CaMOCTOSITEIbHOTO TBOPYECKOTO MBIIUICHUSI.

— TOsBIJIEHHUE HEOOXOAMMOI0 HHTEpeca, HEOOXOAUMOTrO AJIsi CAMOCTOSITENIbHOM paboThI;

— TOJy4YyeHHEe 3HAaHUW O COBPEMEHHOM YPOBHE pAa3BUTUS HAyKH U TEXHUKU U O
MIPOTHO3€ UX Pa3BUTHS Ha ONMKaiIine Tofbl;

— Hay4yuTbCSd METOJMYECKH oOpadaTbiBaTh MaTepuan (BBIACIATH TJIABHBIC MBICITH H
NOJIOKEHHS, NPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPATh HMX B  Pa3JIMYHBIX
bopMynupoBKax);

— TOJIyueHHE TOYHOTO TOHUMAHHUS BCEX HEOOXOAUMBIX TEPMHHOB U TOHSATHIA.

JIekuMOHHBI MaTepHall MOXET CONPOBOXKIATbCA JEMOHCTpauued CIaiJoB H
UCIIOJIb30BAaHUEM pa3aTOYHOrO0 MaTepuaja IMpH MPOBEIECHUU KOPOTKHX JHUCKYCCHUH 00
0COOEHHOCTSIX TPUMEHEHHS OTJEIIbHBIX TEMATHK 0 JUCIUTUIMHE.

CrTpyKTypa npeocTaBiIeHHs JEKIIMOHHOTO MaTepuana:

— JICKLIMM COTJIaCHO pazzenam (Tabi.3) u remam (Tabdmn.4).

— JIEKIIMOHHBIM MaTepHal MOXKET COPOBOXKIATHCS AEMOHCTpallMel CllaiiJioB, COIepKaIINX
TE3UCHI 10 TEMATUKE TUCIUIUINHBI, BUJIEOMaTepHalaMu.

— T10 XOJy JICKIIMH CTYACHTHI MOTYT 33/1aBaTh BOIIPOCHI IPEMOIaBATENIO, 10K/ IABIINCH
OKOHYaHUS TeKyIel Pppa3bl (IpepbiBaTh MpenoaaBaTesis HeA0MyCTUMO);

—  eclli mociie OOBSICHEHHUS IIPENOoJaBaTels OCTATUCh HEBBIACHEHHBIE MOJIOKEHUS, TO UX
CleTyeT YTOUHHTD;

— Marepual, W3JIaraeMblii MPeroaBaTelieM, BBIKIIAQJABIBACTCS B Hadale ceMecTpa B

cucreme LMS B pazznene «Matepuaibl» U B ydeOHO- METOJIMYECKUX MTOcoOusIX (Tabmuna §).

11.2. MeTtoauueckue yKazaHus JUIsi OOyUYaIOIIMXCS 10 yY4acTHIO B ceMuHapax (yueOHuim
NIAHOM He NPedyCMOMPEHO)

11.3. Meroauueckue ykazaHHs ISl OOYYarOIIUXCS IO MPOXOXKICHHIO MPAKTHIECKUX
3ausTuit (Yuebnoim nianom ne npedycmompeHno)

11.4. Metoauueckue ykazaHus A OOYyYaroIUXCS IO BBIIOJIHEHUIO J1a0OPaTOPHBIX
pabot

B xozme BbIMONHEHMs J1a0OpaTOpHBIX paboT oOyyaromuics JOJKEeH YIriyOuTh H
3aKpenuTh 3HAHUS, NMPAKTUYECKUE HABBIKH, OBIIAJIETh COBPEMEHHOW METOIUKOW M TEXHUKOU
HKCIEPUMEHTAa B COOTBETCTBUH C KBaJU(UKALMOHHONW XapaKTEpPUCTHKONW 0OO0yJaromerocs.
Boinonnenue nabopaTopHbIX pabOT COCTOMT U3 AKCHEPUMEHTAIbHO-IIPAKTUYECKOH, pacueTHO-
AQHAJTUTUYECKON YacTe U KOHTPOJIbHBIX MEPOIIPHUITUH.

Breinonnenue nabopaTopHbIX pabOT 00ydaromUMCS SIBJISETCS HEOTHEMJIEMOW YacThIO
U3yYeHHs] JUCLMIUIMHBI, OIpelenseMoil y4yeOHbIM IUIAaHOM, U OTHOCHUTCS K CpEICTBaM,
00ecIeunBarONINM PEHICHUE CIEAYIONNX OCHOBHBIX 337124 00yJaromerocs:

— TIpHOOpeTeHHEe HaBBIKOB HCCIEIOBaHMS IMPOIECCOB, SBICHUH U  OOBEKTOB,
U3y4aeMbIX B PaMKax JaHHOW JUCIUIUIHHBI;

— 3aKpeIUIeHHe, pa3BUTHE W JICTAIM3AIUS TEOPETHUECKUX 3HAHHWH, TOJYYCHHBIX Ha
JEKITHSIX;

— ToJIyueHHe HOBOM MH(OpMAINH 110 U3y4aeMOH TUCIUIINHE;



— T[pHOOpeTeHHe  HaBBIKOB  CAMOCTOSITEIBHOM  paboThl ¢ J1a0OpaTOpHBIM
000pyI0BaHUEM U TPUOOPAMH.

3ajaHue u TDC6OBaHI/I${ K IIPOBECACHUTO J'Ia6ODaTODHBIX Da6OT

Brinonnenue nabopatopHoi pabOThl COCTOUT U3 TPEX ATAIOB:

—  OKCIHCPUMCHTAJIbHO-TIPAKTUYCCKOI'O,
— PpaCyYCTHO-aHAJIUTUYCCKOI'O,
— KOHTPOJBHOI'O B BUAC 3alIMTHI OTYETA.

3aganue U TpeOOBaHKsI K IPOBEICHHUIO JIAOOPATOPHBIX PaboT, CTPYKTYpa U hopMa oTueTa
0 nabopatopHoil paboTe, TpeboBaHMs K OPOPMIICHHIO OTYeTa O JabOpaTOpHON padoTe
U3JI0)KEHBI

1. 621.37M54 Metponorus wu paauousMepeHus. OCOOCHHOCTH HM3MEPEHHS  IePEMEHHOTO
HaIpPSDKEHUS Pa3HbIX (OPM : METOAMYECKHE YKa3aHHs 10 BBIITOJHEHUIO J1aboparopHbix pador / C.-
ITetep0O. roc. yH-T a’3pokocM. mpudopoctpoenus ; coct.: T. I1. Mumypa, K. B. Enudanues. - CaHkr-
[MetepOypr : U3a-so I'YAIL 2021. - 23 c. : puc., Tabxa. - bubauorp.: ¢. 23 (7 Ha3B.). - b. 1. - TekcT :
nenocpencteennbiit. https:/lib.guap.ru/jirbis2/components/com_irbis/pdf_view/?916840

2. 006 1 88 MccienoBaHue METPOJIOTHUECKHX XAPAKTEPUCTHUK BIEKTPO-MEXAHUUYECKHUX
IPUOOPOB: METOJIMUECKOE YKa3aHHs K BBITOJIHEHUIO JabopaTopHbiX padot / C.-Iletepo.
roc. yH-T a’pokKocMm. mnpubopoctpoenus ; coct.: T. II. Mumypa, K. B.
Enudannes. - CII6. : Uzn-Bo I'VAII, 2024. - 20 c. : puc., Tabu. - b. 1.
https://lib.guap.ru/jirbis2/components/com_irbis/pdf view/?10224

3. 621317 U 37 N3MepeHne »HIEKTPUYECKUX BEIWYMH UM NapaMeTpOB
curHanoB [Tekcrt]: yueOHO-MeTomuyeckoe mocooue / C.-IlerepO6. roc. yH-T
a’pokocM. nmpubopoctpoenus ; coct.: T. I[I. Mumypa, K. B. Enudanues u ap.
- CIl6. : Wzm-Bo TI'YAII, 2023. - 111 c¢. : pwuc., Taba. - b. m.
https://lib.quap.ru/jirbis2/components/com_irbis/pdf view/?375397

4. 621.317 M71 Mertposorus u paguousMepeHus : yueobHo-Meronuyeckoe nocodue / T.
[1. Mumypa, K. B. Enudannes ; C.-Ilerep6. roc. yH-T a3poKocM. MPUOOPOCTPOCHUS. -
Cankt-ITerepOypr : M3a-so I'YAIL 2020. - 78 c. : puc., tabm. - bubmuorp.: ¢. 77 (7
Ha3B.). - b. II. - TeKCT : HENOCPEACTBEHHBIN.
https://lib.quap.ru/jirbis2/components/com_irbis/pdf view/?916840

5. 006 M 54 METPOJIOI'MS1 Metoauueckue ykazaHusi K BBIITOJHEHHIO J1a00paTOPHBIX
pabor/ T. II. Mumypa, K. B. Enudanunes ; C.-Ilerep6. roc. yH-T a’pokocm.
npubopoctpoenus. - Cankr-IlerepOypr : M3n-Bo I'YAIL, 2019. - 32 c. : puc., Ta0m1. -
bubmuorp.: c¢. 77 . - Bb. u. - Teker :  HENOCPEACTBEHHBI.
https://lib.quap.ru/jirbis2/components/com_irbis/pdf view/?665375

5. 621.317 M54  Merposnorust u paarousmepenus. OCOOEHHOCTH M3MEPEHUS TIEPEMEHHOTO
HaNpsOKEHUS Pa3HbIX (HOPM: METOIMYECKHE YKa3aHHs IO BBINNOJIHEHHIO JabopatopHbIXx padot / C.-
ITerep6. Toc. yH-T a3pokocM. mpubdopocTpoeHus ; coct.: T. 1. Mumypa, K. B. Enudannes. - Cankr-
ITerepOypr : U3n-Bo I'VAIIL, 2021. - 23 c. : puc., Tabn. - bubnuorp.: c. 23 (7 Ha3B.). - b. 1. - Tekcr :
HenocpeacTeennbiii. https://lib.quap.ru/jirbis2/components/com_irbis/pdf view/?631714

6. I/IHCTDYMGHTaJ'IBHLIC CpeaAcTBa I/I3MepeHHﬁ FJ'Iy6I/IHI)I u Z[eq)eKTOB q)OpMI)I OTBepCTI/Iﬁ
METOJNYECKUE yKa3aHUs IO BEHIMONHEHUIO JabopatopHbix pabor / C.-IlerepO. roc. YH-T a3pOKOCM.
npudopoctpoenus ; coct.: T. I1. Mumypa, K. B. Enudaniies. - DaekTpoH. TeKCTOBbIC JaH. - CaHKT-
ITerepOypr: H3na-Bo I'VAII, 2025. - 26 c. : puc. -
https://lib.guap.ru/jirbis2/components/com_irbis/pdf view/?250702

7. 006 M 71 Merponorus u usmMepenus. M3MepeHus MOCTOSHHBIX HarpsokeHuid. [loBepka Oioka
W3MEPEeHHs COMPOTUBIICHUH Ha MyJIbTUMeTpe: JlabopatopHbiid mpaktukyMm / T. I1. Mumypa, K. B.
EHI/I(I)aHI_IeB 5 C.-HeTepG. T'OC. YH-T a3pOKOCM. HpI/I60pOCTpOeHI/ISI. - CaHKT-HeTep6pr . I/ISZ[-BO
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I'VAIL, 2022. - 36 c. : puc., Tabn. - bubmmorp.: c. 24 (3 Ha3B.). - b. 1. - TekcT : HeMocpeACTBEHHBIN.
https://lib.guap.ru/jirbis2/components/com _irbis/pdf view/?848328

8. 389 M 54 Metposiorusi u u3Mepenus. MccienoBanne HEIPEPHIBHBIX CHUTHAJIOB C IIOMOIIBIO
ociuiorpada : METOAMYECKHE YKa3aHUsA K BBIIOJHEHUIO JJabopaTopHoii pabotsl / C.-Iletep6. roc.
VH-T a3poKocM. mpubdopoctpoenus ; coct.: T. I1. Mumypa, K. B. Enudannes. - Cankr-IletepOypr :
W3n-so T'YAIIL 2020. - 31 c. : puc., Tadbn. - bubmnmorp.: c. 26 (5 Has3B.). - b. m. - Tekcr :
HerocpencTBeHHbIi. https://lib.quap.ru/jirbis2/components/com_irbis/pdf view/?193177

TpeboBanus kK 0OPMIICHHIO OTYETA O Ja0OpPaTOPHOM padboTe

OdopMieHre OCHOBHOW 4YacTH OTYeTa JOJHKHO coorBercTBoBaTh ['OCT 7.32-2017.
OTtyer O Hay4YHO-HCCIIEOBAaTeIbCKOM pabore. CTpykTypa W TnpaBwia o(OpMIICHHS.
https://cs.msu.ru/sites/cmc/files/docs/2021-11gost_7.32-2017.pdf

11.5. Meroanueckue yka3aHus i 00y4aromnXcst IO BBITOJHEHUIO KypCOBOTO MPOEKTa/
KypcoBoii paboTsl (YVuebuvim nianom ne npedycmompeno)

11.6. Metoauueckue ykazaHus JUisi 0Oy4YarOIIMXCs M0 MPOXO0XKIEHUIO CAMOCTOSITEIbHOMN
paboTsl

B Xoze BBINONHEHUS CAaMOCTOATENBHOM pPabOThl, OOydaroUIMiics BBIIOJIHSET PaboOTy IO
3aJaHUI0 M TPH  METOJMYECKOM pPYKOBOJCTBE TpemojaBarens, HO 0e3 ero
HEMOCPEACTBEHHOIO y4acTusl.
B mpomecce BBIOTHEHHST CaMOCTOSTENBHOW paboThl, y oOydaromerocs ¢GopMHpyeTcs
nesnecooOpa3Hoe IUIaHMpOBaHUE pabouero BpPEeMEHM, KOTOpOE IO3BOJIIET UM pa3BUBATh
YMEHMSI U HaBbIKM B YCBOGHHU U CHCTEMAaTH3allMU NPHOOpETaeMbIX 3HAHUM, oOecreunBaeT
BBICOKMI YpOBEHb YCHEBAa€MOCTH B IE€pPUOJ OOyYEHHs, I[OMOIaeT NOJIY4YUTh HaBBIKU
MOBBIIIIEHUS TPO()ECCHOHATEHOTO YPOBHSI.
MertoanyeckuMu MaTepuallaMy, HallPaBJISIOIIMMU CaMOCTOSATENIbHYIO paboTy 00ydarouxcs
SBISICTCA  y4eOHO-METOMUYECKUH Marepuaia 10 JIUCIHMIUIMHE, JIEKIWH, SJCKTPOHHBIC
oOpa3oBaTeslbHble pecypchl MH()OPMAIMOHHO-TEIEKOMMYHHUKAIIMOHHON cetu «HTepHeT»
(Ta0m.8, 9-11).
CamocrosTenbHas paboTa CTYJIEHTOB BKJIIOYAeT MOATOTOBKY OTYETOB IO JIAOOPATOPHBIM
pabotam ¢ u3y4eHHMEM IU(PPOBBIX HMHCTPYMEHTOB, MCHOJIb3YEMbIX I 00pabOTKH
pe3yabTaTOB U3MEPEHUHN U rpa)uIecKUX peIaKTOPOB JUIsl MOCTPOEHHs rPpauKOB.

11.7. MeTtoauueckne yKazaHus [UIsI OOYYarOIIMXCS TIO MPOXOXKACHHUIO TEKYIIETro
KOHTPOJISL YCIIEBAEMOCTH.

Tekymuii KOHTPOJIb YCIEBAEMOCTH IIPEAYCMAaTPUBAECT KOHTPOJIb KadyeCTBA 3HAHUU
00y4arouuxcsi, OCYHUIECTBISIEMOTO B TEUEHHUE CEMECTPA C LIEIbI0 OL[EHUBAHMS X0/1a OCBOCHHUS
JUCLHUTIIIUHBI.
Texymuii KOHTPOJIb BKJIIOYAET B ceOsl:
— KOHTPOJIb ITOCEIIAEMOCTH;
— YCTHBIM OIIPOC MO MaTepuanaM JEKIUH;
— TIMCHMEHHOE BBITIOJIHEHHE 3aJaHU JIA0OPATOPHBIX PaOOT C 3aIIUTOM OTUYETOB;
— MHCHMEHHBIN ompoc B (opMe TECTUPOBAHUS
B Teuenme cemectpa oOyuarommecs 3arpyxatoT B DUOC I'VAII oruérHbie Matepuaibl, B
cooTBeTcTBUU ¢ ycTaHoBleHHbIMU HIIP TpeGoBanusimu u meromamu mpoBeneHust TKY, a
HIIP OLICHUBAIOT  3arpy’KCHHbIC MaTepuabl. OneHka, cAenaHHas HIIP,
3apPETMCTPUPOBAHHBIM I10JI CBOMM JIOTHHOM M TApOJIEM, SBIIAETCS OLEHKOM PE3YIbTAaTOB
TKY.
MunumanbHble TpeOOBaHMS M TONYy4YEHHUS JOMycKa K MPOXOXKICHHIO MPOMEXKYTOUHOM
aTTeCTallUH.


https://lib.guap.ru/jirbis2/components/com_irbis/pdf_view/?848328
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1) CryaeHT ocBOMJI JEKIMOHHBIN oHNaiH-Kype B cucteme C/1O 'Y AIL: mpocmotpen
BUJICOJIEKIMU 110 9-U TeMaM, U3y4YuJl AOMOJHUTENbHbIE MaTEPHUAJIbl KO BCEM JIEKLUSAM, YCIIEIIHO
MPOIIENl UTOroBOe TecTupoBanue (mopor — 13 6amos u3 20).

2) ITocetnn He MeHee 70% JTekIuii.

3) Bemonnun, 3amuTun u 3arpy3wn B JauuHbld kabuner LMS 4 maGoparopubie
paboThl. [lomyyn OlIeHKY «IIPUHATOM.

Cucrema OLIGHOK MpHU MPOBEICHUU TMPOMEKYTOYHOW AaTTeCTallMd OCYIIECTBISETCS B
cootBercTBUU ¢ MyHKTOM 3.14. PJIO I'VAIL CMK 3.76) «IlosoxeHue o TeKyIiemM KOHTPOJIe
YCIIEBAaEMOCTH M TIPOMEXKYTOYHOW arTecTaruu oOydaronuxcs ['YAII, ocBauBaronmx
oOpa3oBareyibHbIe MPOrPaMMbl BBICIIET0 00pa3oBaHUs». Pe3ynbTaThl TEKYIEro KOHTPOJIs
YCIIEBAEMOCTH YYUTHIBAIOTCS HAYYHO-TIEIArOTHYECKUMHU paOOTHUKAMHU MPU IPOMEKYTOUHOM
aTTecTalliy COTJIACHO MpaBWiIaM, YKa3aHHBIM B paboueit mporpamme kommoHeHTa OIT BO,
[TpoBeneHne TEKyero KOHTPOJIsSl YCIEBAEMOCTH OCYIIECTBIISIETCS C MOMOIIBIO BOIPOCOB K
TECTy, NpuBeACHHBIX B Tabmume 18. TloMOKUTENBHBIN pPe3yiabTaT TEKYHIETO KOHTPOJIS
ycneBaemoctd (mopor 13 OamioB u3 20) maeT CTYAEHTY MAOMOJIHUTEIBHBIA Oamn mpu
MIPOBECHUH

MIPOMEKYTOUHOM aTTecTaIuy.

11.8. MeToau4eckue yKa3zaHUs JUIsl O0Oy4aroNIMXCs MO MPOXOXKICHHUIO IMPOMEKYTOTHON
aTTeCTallUU.
[IpomexyrouHas  arTectanus  OOy4YalOIIMXCS  MpEAyCMaTpUBAaeT  OIICHUBAHHE

IPOMEKYTOUHBIX M OKOHYATEJIbHBIX Pe3yJbTaToB oOyueHMs 1o aucuuminHe. OHa BKJIHOYaeT B
ceOst:

3a4eT — 3TO (opMa OICHKH 3HAHWH, MONYYEHHBIX OOyYaroIIMMCS B XOJ€ M3Y4YEHHUs ydeOHOM
JUCLUIUIMHBI B LEJIOM WIM IPOMEXKYTOYHAs (IO OKOHYAHHWU CEMECTpa) OLEHKa 3HaHUM
0o0y4aromuMcs 10 OTJENbHBIM pa3fesiaM TUCLUIUIMHBI C aTTECTAllMOHHOM OLICHKOW «3aYTEHO»
WIN «HE 3a4TEHO».

Cucrema OLIEHOK IIPY ITPOBEJEHUH NPOMEKYTOYHON aTTECTALUN OCYILECTBIISETCS B
coorBercTBUM ¢ TpeboBanusMu PJIO I'YAIL. CMK 3.76) «IlonoxeHue o TEKyleM KOHTpoJie
yCIIEBa€MOCTH U TPOMEXYTOUHOM arrectanuu oOyuatomuxcs ['YAII, ocauBarommx
oOpa3oBaTeNbHblE MPOrpaMMbl  BbICHIEro  oOpa3zoBaHus. IIpomexyTrouHas arrecranus
OLIEHUBAETCA C YUETOM PEe3yJIbTaTOB TEKYLIEr0 KOHTPOJIS
ycrneBaeMocTu. B ciydae, eciiu CTYZEHT 110 YBaKUTEIbHON MPUYNHE HE BBITOIHUII
TpeOOBaHUS TEKYIIEro KOHTPOJIS, EMY IIPEIOCTABIISETCS BO3MOKHOCTD CIaTh
3aJI0JKEHHOCTH 110 MPOIyIeHHBIM TeMaM. PopMa mpoBeeHUS IPOMEKYTOUHOM
aTTecTalluy MMCbMEHHAs.



Jluct BHeceHUsI U3BMEHEHUH B pabouyio MporpaMmy AUCHUILTAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit




