MHUHHUCTEPCTBO OBPA3BOBAHUS 1 HAYKHM POCCUHMCKOM ®EJEPAIIMA
DenepajbHOE TOCYIAPCTBEHHOE OI0KEeTHOE 00pa3oBaTe/ibHOE YUpek/JIeHHe BbICIIero 00pa3oBaHus

«TOMCKH TOCYJIAPCTBEHHBI YVHUBEPCUTET CUCTEM
VIIPABJIEHUS U PAJTMODJIEKTPOHUK
(TYCYP)

HTYOCYR| e sumprncera
‘1" UNIVERSITY JlupexTop nenapraMmeHTa 00pa3oBaHuUs

Moy saauT NOQMTHCES 3ASKTIOHMEOR NOINWCRH
Ceprugamar: 1obcfala-5laf-448-aef0-5584d2fd4820
Bragesey: Tpoawm Magen Edmpmosms

Leactearenes: ¢ 1901, 2016 no 18082010

PABOYA ITIPOTPAMMA JUCHUIIIMHD
MeTtpoJiorusi ¥ TEXHHYECKHE U3MEPEHUs

VYpoBeHb 00pa3oBaHus: BbIcIee 00pa3oBaHue - fakajgaBpuaT

Hampasnenue noaroroBku / cneruaibHOCTh: 11.03.04 J1eKTPOHMKA U HAHOYJIEKTPOHHKA
HanpasnenHocts (po¢uis) / cienpanu3anus: IIpoMplieHHAst 31eKTPOHUKA

®opma oOyuyeHUs: 3a04Has (B TOM 4YMcJe ¢ NMPUMeHEHHMeM IMCTAHIMOHHBIX 00pa30BaTeJbHBIX
TEXHOJIOTHil)

®akynbreT: @10, PakyJabTeT IMCTAHIIUOHHOTO 00yYeHU S

Kagenpa: IIp3, Kadeapa npombliieHHOi 3JIeKTPOHUKH

Kypc: 3

Cemectp: 6

YuebOnsrit man Habopa 2014 roma

Pacnipenenenne pabouero BpemeHu

Ne Bunsl yaeOHOI A€ATEIBHOCTH 6 cemectp Bcero Enununner
1 CamocrosTenbHas paboTa 1ol pyKoBOJCTBOM 12 12 4acoB
MIPEeToiaBaTes
2 KoHTposib camocTosiTenbHON paboThI 2 2 4acoB
3 Bcero koHTakTHOM paboOThI 14 14 4acoB
4 CamocTosiTenbpHas padboTa 121 121 9acoB
5 Bcero (0e3 ax3aMeHa) 135 135 4acoB
6 IToxroroska u cmada sK3aMeHa 9 9 4acoB
7 OO0m1as Tpy10EMKOCTh 144 144 4acoB
4.0 3.E.

Kontponsubie paboThl: 6 cemectp - 1
Ok3ameH: 6 cemecTp

Tomck 2018

CornacoeaHa Ha noptane N2 46621



PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHLl Ha 3aCCJaHuM Kil(i)ﬁ;[pbl
npotokos Ne 1 oT « 31 » 8 2018 1
JINCT COI'TTACOBAHU A

Pabouas mporpamma AUCIUIUIMHBI COCTaBJICHA C y4eTOM TpeOoBaHUHU (enepaabHOTO Trocynap-
CTBEHHOTO 00pa3oBaTeNbHOTO cTaHaapTa Bhiciiero oopazoBanus (CPI'OC BO) no HampaBiieHHIO MOATO-
ToBKH (crermanbHocTH) 11.03.04 DnekTpoHMKa M HAHOZJIEKTPOHUKA, yTBepkaeHHoro 12.03.2015 rona,

paccmoTpena u omoOpeHa Ha 3acemanuu kadenpsl KCYIT «  » 20 roma, MPOTOKOMI
Ne .

PazpaboTuuk:

nomeHt kag. KCYII B. ®. Oryanko

3aBenyronmii o0ecnieunBaromeii kad.
KCVII 10. A. lllypeirun

Pabouast mporpamMmMa IUCIMITIIMHBI COIIACOBaHa ¢ (DaKyIbTETOM U BBINTycKaroueil kadeapoii:

Hexan ©J10 N. I1. Yepkamumua
3aBeAyIOIHi BRITYCKAIOIICH Kad.

IIp> C. I'. Muxaib4eHKO
OKCIIepTHI:

JlonieHT Kadeapbl TEXHOJIOTHH dJIeK-
TpoHHOTO 00yueHus (TD0) 1O. B. Mopo3zoBa

[Ipodeccop kadenpsl KOMITbIOTED-
HBIX CUCTEM B YIIPAaBJICHUU U POEK-
tupoBanuu (KCVII) B. M. 3103bK0B

[Ipodeccop kadenpsl TPOMBILILICH-
HoMt anexkTponuku (I1p2) H. C. Jleroctaes
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
[enbto nucuumnnbl «MeTponorus u Texundeckue uzmepenus” (MuTH) sBigercs oOyuenue cry-
JICHTOB OCHOBaM METPOJIOIMYECKOro 00ecreueHtss COBpEMEHHOM HayKu M TEXHUKU.

1.2. 3agaun IMCHMIIINHBI
—  OCHOBHBIMHM 33JIJa4aMH JUCITUIUIMHBI SIBJSIETCS U3yYEHUE TEOPETUUYECKUX OCHOB METPOJIOTHH,
TTOJIOKCHUI TEOPHH TIOTPEITHOCTEH, COBPEMEHHBIX METO/IOB U CPEACTB U3MEpPEHUs (PU3NUECKUX BEJIUYHH,
CIIoCcO00B 00Pa0dOTKH PE3yIBTATOB U3MEPEHHM, N3YUYEHHUE CUCTEMBI O0SCTICUEHUS €IMHCTBA H3MEPEHUH.

2. Mecto mucuuniaunbl B ctpykrype OIIOII
Hucuumuinnaa «Metponorus u texauueckue usmepenus» (b1.5.14) otHocurtces k Onoky 1 (6a3oBas
4acTh).
[TpenmecTByOIMKUMU AUCHUILIMHAMY, (POPMUPYIOIIMMHU HavyajbHbIE 3HAHMS, ABIAIOTCA: Marema-
THKa, MUKPO3JIEKTPOHMKA, TeopeTHueCKue OCHOBBI AIEKTPOTEXHUKN, PU3HKA.
[Tocnenyromumy TUCUUIUIMHAMHI SABIIAIOTCA: be3onacHoCTh xu3HenesaTenbHocTy, Hayuno-ucce-
JoBartesbeKast pabota, IlpenauruioMnas nmpakTika, Y4ueOHO-HCCIIeI0BaTeIbCKas paboTa.

3. TpeOGoBaHus K pe3yJbTaTaM OCBOCHUS JUCIHUIIIMHBI

[Tpouecc n3yueHus: AUCUUILIMHBI HApaBjieH Ha (POPMUPOBAHUE CIEAYIOIIUX KOMIIETEHIUH:

— OIIK-5 crnocoGHOCTBIO UCTOJIB30BaTh OCHOBHBIE MPUEMBI OOPaOOTKH M MPEICTABICHUS JKC-
NIEPUMEHTAJIbHBIX IaHHBIX;

— OIIK-7 cnocoOHOCTBIO YUUTHIBaTh COBPEMEHHbIE TEHJCHIIMHN PAa3BUTUS dJIEKTPOHUKH, U3ME-
PUTEIbHON U BBIYMCIMTENBHON TEXHUKH, WH(POPMALMOHHBIX TEXHOJOTHH B CBOEH NMpo(dhecCHOHANIbHOM
JIeSITEIIbHOCTH;

B pesynpTrare u3ydeHus IMCLUIIIMHBI 00YyJatOIUNACS TO0JIKEH:

— 3HaTh OCHOBBI METPOJIOrHYECKOr0 OOecreueHus] U3MEPEHN; OCHOBHbIE METObI U CPEACTBA
U3MepeHHs PU3NUECKUX BETUYMH, TEHICHIIUU Pa3BUTHsI COBPEMEHHON U3MEPUTEIHHON TEXHUK

—  YMeTb U3MepATh GU3NUECKUE BEIIMUMHBI, 00pabaThIBaTh U MPEACTABIATh PE3YJIbTAaThl U3MeEpe-
1305071

—  BJIa/IeTh HAaBbIKAMU COBPEMEHHBIX (C YUETOM TEHEHIMI Pa3BUTHUS U3MEPUTEIbHON TEXHUKH )
HKCIIEPUMEHTAIBHBIX H3MEpPEHH, MeToaMu 00pabOTKM W NPEACTaBICHUS PE3YJbTaTOB M OLEHKH I10-
TPENTHOCTH U3MEPEHUI

4. O6beM IMCUMIJIMHBI M BUABI Y4e0HOI1 padoThI
OO0wast TpyI0EMKOCTb JUCLUILUINHBI cocTaBisieT 4.0 3aUeTHBIX €IMHUILIBI U IIPECTaBIeHa B Ta0Iu -

%Zgﬁilﬁa 4.1 — TpyaoeMKOCTh JUCUUILIMHBI

Bunpl yueOHO 1eSITEIBHOCTH Bcero yacos CemecTpsl

6 cemecTp

KonrakTHas pabota (Bcero) 14 14
CamocrosiTenpHas paboTa o1 PyKOBOJICTBOM 12 12
npenoaasaresns (CPII)
KonTpoas camocTosrensHoit padotsl (KCP) 2 2
CamocTosiTenbHas paboTa (Bcero) 121 121
[ToaroToBka Kk KOHTPOJILHEIM paboTam 2 2
CamocTosTenbHOE H3ydyeHne TeM (BOIPOCOB) 119 119
TEOPETUYECKOM YacTu Kypca
Bcero (0e3 ax3ameHa) 135 135
[ToaroroBka u caya sK3amMeHa 9 9
OO01mast Tpy1I0eMKOCTb, 4 144 144

CornacosaHa Ha noprane Ne 46621 3



3auernble EauHub! 4.0

5. Conepxanue TUCUMILIIHHBI

5.1. Pa3znesnl JUCHUIIMHGLI 1 BUALI 3AHATHHI
Pa3znenbl nMCUMIUIMHBL U BUJBI 3aHATUN TTPUBECHBI B Ta0uIe 5.1.
Tabmuna 5.1 — Pasgensl AUCHUIUIMHEL U BUIBI 3aHATUH

Bcero
Cam. Hacon dopmupyemble
Haszeanus pazznenoB QuCLUIUIMHBL CPII,u | KCP,u (6e3
paob., 4 KOMIIETEHIIHU
9K3aMEeH
a)
6 cemecTp

1 OcHoBBI MeTposIOruH. Teopus MOrpenHo- 5 2 56 61 OIIK-5, OIIK-7
creit. OOpaboTKa pe3ynbTaToB H3MEPEHUH.
2 Metopbl U CpeicTBa U3MEPEHUs (pU3UIe- 5 55 60 | OIIK-5, OIIK-7
CKHX BEJTMYMH. ABTOMAaTH3alNs U3MEPEHUI
3 ObecnieueHre eAMHCTBA U3MEPEHUH. 2 10 12 OIIK-5, OIIK-7
Hroro 3a cemectp 12 121 135
Hroro 12 121 135

5.2. Conep:xanue pa3aejioB JUCHHUILVINHBI (CAMOCTOsITE/IbHAsSI Pa00Ta M0/ PYKOBOACTBOM

npenojgaBaTeJis)

CopeprkaHue pa3/JesioB TUCHUILIAH (CaMOCTOSITeNIbHAS padoTa MO PyKOBOACTBOM IPEIOIaBaATEs)
MIPUBEICHO B TabwmIe 5.2.
Tabmuma 5.2 — Coxeprkanue pas3zenoB JUCHUIUIMH (CaMOCTOATENIbHAs padoTa 1Mo pyKOBOJCTBOM IIPETIO-

JlaBaTessl)
ConeprkaHue pa3ieiaoB TUCIUTLIAHEI TpyzoemKocTs, | DopMupyeMbIe
HazBanwus pazzaenos (camocTosiTenbHas padoTa 1moj
q KOMIETEHIUH
PYKOBOJICTBOM TpEIo1aBaTes)
6 cemecTp
1 OcHOBBI OcHOBHBIE IOHATHS, TEPMUHBI U ONIpEAEIe- 5 OIIK-5, OIIK-7
Merposoruu. Teopust  |HusI MeTposioruu. Cucrema eauHull Gusmnye-
MOTPEUTHOCTEM. ckux BenuuuH (OB). Kimaccudukammu BugoB
O6paboTka HM3MEPEHUI, METO/IOB U CPEIICTB U3MEPCHUI
pe3yIbTaTOB (CH). OcHOBHBIE METPOIOTHYECKHE XapaK-
U3MEPEHU. tepuctuku CHU. OCHOBBI TEOPUH MOTPEUTHO-
creit. Kimaccudukanus norpernocteii. [pa-
BHJIA CYMMHpOBaHus norpemHoctei. [Ipa-
BUJIA IPEJICTABJICHUS pe-3yibTaTa u3mMepe-
Hus1. O6paboTKka pe3yabTaToOB MPSIMBIX OJTHO-
KpaTHBIX TEXHUYECKNX u3mMepeHuii. Hop-
MHUPOBAHUE OCHOBHOW M JTIOMTOJTHUTEILHOM
norperHocteid CU. O6paboTka pe3yabTaToB
KOCBEHHBIX m3mMepeHuii. O06paboTka pe-
3yJIbTATOB MHOTOKPATHBIX PAaBHOTOYHBIX H3-
MEpEHHII.
Hroro 5
2 Metonpl u cpenctBa | O000OILIEHHBIE CTPYKTYPHBIE CXEMbI U3MEpU- 5 OIIK-5, OIIK-7
M3MEpPEHUs TEJBHBIX MPUO0-poB. [IpuHIHIIEI TOCTpOE-
¢busnueckux BenuuuH. |Hus nupossix CU. MeToab! U cpeicTBa u3-
4
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ABTOMaTH3aLINAg
U3MEPEHUN

MEpEeHUs HalpsKEeHUs1, TOKa U MOLTHOCTH.
Nsmepenne napamerpos Lenei. Mecnenona-
Hue popMmel curnana. Ocuusio-rpapuye-
ckue u3MepeHus. Mi3smepenue yacToTsl, UH-
TepBaJIOB BpeMeHH U (ha30Boro casura. AHa-
JIU3 CTIEKTpa CUTHAJOB. JlaTunku. ABTOMAaTH-
3anus u3MepeHuil. MsmepurenbHble nHpoOp-
MAaIlTMOHHBIC CUCTEMBI.

Hroro

3 O0Oecrieuenune

CINHCTBA H3MepCHI/II>'I.

OcHoBHble nIO0keHus 3akoHa PD «O0
obecrevyeHny eIMHCTBA 3Mepenuin»y. Cucte-
Ma BocnpousBeaeHus equanl OB u nepena-
YU UX pa3Mepa BCEM CPEACTBAM U3MEPEHUM.
OTanoHsl, BUAbI 3TAIOHOB. [loBepka u Ka-
mubposka CU. TloBepouHbie CXeMBI U METO-
JIMKH MOBEpKU. ['0CyaapCTBEHHBIN METPOJIO-
rudyeckuit Haj130p. OCHOBBI CTaHIAPTU3ALIUU
U cepTUu(UKaLNU.

2 OITK-5, OTIK-7

Hroro

Hroro 3a CEMCECTP

12

5.3. Pa3aenbl AUCHUINIMHBI U MEKIMCHUIITIMHAPHBIE CBSI3H € 00eceYnBalOIMMHM (TPeIbIyIIMH)

U o0ecnieyBaeMbIMH (MOCJIETYIONIUMH) TUCHTUTIHHAMU

Pa3nensl quCHUIUIMHBL M MEXIUCHUIUIMHAPHBIE CBSI3U C 00ECIEUMBAIOIIMMHU (MIPEABIAYIIUMHU) U
o0ecrieyrBaeMbIMH (TTOCJIEAYIOIIMMHI) TUCIMIIMHAMU NIpe/ICTaBlIeHb! B Tabmuie 5.3.
Tabmuua 5.3 — Pazfenbl AUCHUIUIMHBI M MEXAMCIUIITIMHAPHBIE CBSI3U

Ne pa3nenoB qaHHOWM MUCHIUTUTAHEL, IS
KOTOPBIX HEOOXOJMMO U3yUEHUE
HauMeHOBaHKE TUCIMILIMH o0ecreunBaromuXx U 00eCIeunBaeMbIX
JUCHUTUINH
1 2 3
[IpeamecTByromue TUCHUTITUHBI
1 Maremaruka +
2 MUKpO3JIEKTPOHHUKA
3 TeopeTrnyeckre OCHOBBI ANEKTPOTEXHUKHU
4 ®duszuka
[Tocnenyromue TUCIUTIITUHBL
1 be3onacHOCTb XKU3HEIEATEIbHOCTU + + +
2 Hay4dHo-uccnenoBatenbckas padbora + + +
3 IlpenaumuioMHasi mpakTUKa + + +
4 YyeOGHO-HUccaenoBarenbckas paboTta + + +

5.4. CooTBeTCcTBHE KOMIIETCHUM I, JopMHUPyeMbIX IPH M3YYEHUH AUCHHUILIMHBI, 1 BU0B 3aHATHI
CooTBeTcTBHE KOMIETEHIUH, (HOPMUPYEMBIX MPH H3yYECHUH AUCIUIUIMHBI, U BHJOB 3aHATUN
MPEICTaBICHO B Tabymiie 5.4.
Tabmuna 5.4 — CoOTBETCTBUE KOMIIETEHIUH, (POPMUPYEMBIX MIPH U3YUYEHUH TUCIUILIAHBI, U BUIOB 3aHS -

TAN

Komnerennu

Bunnl zagstuin

@DopMbl KOHTPOJIS
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u CPI1 KCP Cam. pa6.
OIIK-5 + + + KontponpHas pabora, Jk3ameH,
ITpoBepka KOHTPOJIBHBIX PadoT,
Tect
OIIK-7 + + + KonTponbHas paboTa, Jk3aMeH,
[IpoBepka KOHTPOIBHBIX PadOT,
Tect
6. UHTepakTUBHBIEC MeTOAbI U (JOPMBI OPraHu3anMU 00yUeHUs
He npenycmorpeno PVYIIL.
7. JlabopaTtopHbie padoThl
He npenycmotrpeno PVYII.

8. KoHTpo1b caMoCTOSATEILHOI PadoThl
Buas! KOHTpOIIS caMOCTOSTENbHON paObOTHI MpUBeneHbI B Tadmuie §.1.
Tabmua 8.1 — Buasl KOHTPOJISI CAaMOCTOATEIBLHON padOThI

Ne Bun koHTpOJst caMoCTOSITETbHOM paboThI prlzzzhs§OCTb (I)igﬁﬁ?fg:r;f
6 cemecTp
1 | KontponbHas pabota 2 OIIK-5, OIIK-7
Hroro 2

Tabimie 9.1.

9. CamocrosiTesqibHasi paboTa
Bunel camocTosTenbHOM paboThI, TPYAOEMKOCTh U (POPMHUpPYEMbIE KOMIIETEHIIMH IPEICTaBICHbI B

Tabmura 9.1 — Buabel caMoCTOSTEIbHOIM pabOThI, TPYIOEMKOCTh B (DOPMUpPYEMbIE KOMIIETECHIHH

Bunasl camocrositensHol | TpynoemkocTs, | DopMupyembie
HasBanus pasnenos g PyA ’ PMHDPY @OpMBI KOHTPOJIS
paboThI q KOMIETEHITUN
6 cemecTp
1 OcHoBbI CamocrosiTenbHOe U3yye- 54 OIIK-5, OIIK-7 | KouTtponbHas pado-
METPOJIOTHH. HUE TeM (BOMPOCOB) TEO- ta, Tect, Dx3ameH
Teopus pETUYECKOM 4acTu Kypca
g%rpeGMHOCTeH' [ToaroroBka Kk KOHTPOJIb- 2
TK:
paboTKa HBIM paboTam
pe3yabTaToOB
M3MEpEHHIl. Hroro 56
2 Metoasl 1 CamocrosiTenbHOe U3yye- 55 OIIK-5, OIIK-7 | Tect, Ox3ameH
cpencTBa HUE TeM (BOTIPOCOB) TEO-
U3MEPEHHUS pETUYECKOM YacTu Kypca
bu3mIeckux Wroro 55
BEJINYMH.
ABTOMaTH3aLug
U3MEPEHUN
3 Obecneuenue CamocTosTenbHOE U3yde- 10 OIIK-5, OIIK-7 | Tect, Ox3ameH
€MHCTBA HUE TeM (BONPOCOB) TEO-
U3MEpPECHUM. pPETUYECKOM YacTh Kypca
Uroro 10
BrinonHenne KOHTPOJIb- OIIK-5, OIIK-7 | KorTponbHas pabo-
HOU paboThI Ta
Hroro 3a cemectp 121
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ITonroroska u cgada dK- 9 DOK3aMeH
3aMeHa

Hrtoro 130

10. KoHTpob caMoCTOATEIBLHOH Pad0Thl (KypCOBOM NPOEKT / KypcoBasi padora)
He npenycmorpeno PVYII.

11. PeiiTunroBas cucremMa JJisi OlleHKH YCIIeBAeMOCTH 00yYalOIIUXCS
PeittuHroBas cucrema He UCIIOIB3YETCA.

12. YueOHO-MeTOAUYecKOe U MHPOPMANIMOHHOE 00ecTieyeHrue TUCIHIIINHBI

12.1. OcHoBHas JuTepaTypa
1. Oryanko B.®. Merponorus, craHmaptuzanus U cepTUUKANus [DIEKTPOHHBIN pecypc]:
YuebHnoe nocobwue. - Tomck: TOMCKUIT MEKBY30BCKUH IIEHTP AUCTaHIIMOHHOTO oOpa3oBanwus, 2010. Jlo-
CTYyIl W3 JIMYHOTO KabuHeTa cTylaeHTa — Peskum moctyma: https://study.tusur.ru/study/library/ (mara o6-
pamenusi: 20.09.2018).

12.2. lonosiHUTEIbHAS JIUTEPATYpPa
1. 3axon P® «O06 obecneyeHnu eauHcTBa M3MepeHuin» ot 26.06.2008 r. Ne102-®@3. [octyn u3
JUIHOTO KaOuHeTa CTyJICHTa [DnmeKkTpoHHBIIH pecypc]: — Pexum JOCTYyTIa:
http://www.consultant.ru/cons/cgi/online.cgi?
req=doc&base=LAW&n=182748&fld=134&dst=1000000001,0&rnd=0.20084391825863634#04139644
920580401 (mara obpamenus: 20.09.2018).

12.3. YueOHO-MeTOAMYECKHE TOCOOHS

12.3.1. Obs3aTe/ibHbIE Y4eOHO-METOAMYEeCKHE MOCOOUs

1. Oryanko B.®. Mertposorus, cranmaptuzanus U cepTUdUKANus [DIEKTPOHHBIN pecypc]:
YyebHOe MeToauueckoe nocobue. - Tomck: ToMCKkMii MEKBY30BCKUI LIEHTP TMCTAHLIMOHHOTO 00pazoBa-
HUA, 2010. Hoctyn u3 JINYHOTO KaOuHeTa CTYJICHTA. —  Pexum JIOCTyma:
https://study.tusur.ru/study/library/ (nara o6pamenus: 20.09.2018).

2. Oryanko B.®. Metponorusi, ctangapTa3aius U cepTuukanus [DIeKTpOHHBIN pecypc]: Me-
TOJMYECKUE yKa3aHMS 110 OPTaHMU3aLUN CaMOCTOATEIILHOW pabOThI CTYICHTOB 3a04HON (POPMBI 00yueHUs
TEXHUYECKUX HaANpaBlIeHUM, 00y4aromuxcs ¢ IPUMEHEHUEM IUCTAHIIMOHHBIX 00pa3oBaTelbHBIX TEXHO-
noruii/ B.®.Otyanko, FO.A. Hlypsirun - Tomck: ®10, TYCVYP, 2018. docTyn U3 IHYHOTO KaOMHETA CTY-
nenta. — Pexxum goctyna: https://study.tusur.ru/study/library/ (mata o6pamenus: 20.09.2018).

3. Otuanko B.®. Merponorusi, cTanaapTu3anus U cepTuduKanus: 3eKTpoHHbI Kype/B.@.Ot-
ganko - Tomck: @10, TYCVYP, 2018. JlocTyn u3 THIHOTO KaOWHETa CTYJACHTA:

12.3.2. YueOHO-MeTOAMYeCKHE MIOCOOMS JIsl JIMI € OTPAHMYEHHBIMH BO3MOKHOCTSIMH 3/10POBbS U
UHBAJU/10B

Y4eOHO-MeToIMUeCKUEe MaTepHralibl Il CAMOCTOSTENIbHOM U ayAUTOPHOM paboThl 00ydaromuxcs
U3 YMCIIa JIUL] C OrPAaHMYEHHBIMH BO3MOXKHOCTSIMU 370pPOBbSI U MHBAJIMJIOB MIPEJOCTABISIOTCA B (popMax,
aJalTHPOBAHHBIX K OTPAaHUYEHUSM UX 3/I0POBbS U BOCIPUATUS UHPOPMALIIH.

JL1s1 JIMI ¢ HApyIIeHUSIMM 3PeHust:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHO! (hopMe yBEIMUEHHBIM HIPUPTOM.

JI1s1 1M1 ¢ HApyIIEHUsIMM CJIyXa:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B Me4aTHOU hopme.

JI1s1 1M1 ¢ HApyIeHUSIMM ONIOPHO-ABUTaTeJILHOI0 annapara:

- B (hOpMeE INIEKTPOHHOI'O TIOKYMEHTA;

- B Ie4aTHOU hopme.

12.4. TIpodeccunonabHbie 0a3bl JaHHBIX H HH(GOPMALIMOHHBIE CIPABOYHBIC CHCTEMbI
1. http://new kcup.tusur.ru/library
2. https:/lib.tusur.ru/ru/resursy/bazy-dannyh
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3. www.consultant.ru  (goctym M3 JMYHOTO — KaOWHETa  CTyJEHTa IO  CCBUIKE
https://study.tusur.ru/study/download/ )

13. MartepuajibHO-TEXHUYECKOE o0ecnedyeHue TNUCIUILINHBI U TPpedyeMoe MporpaMMHoe
o0ecrneueHune

13.1. O0uue Tpe6OBaAHUA K MATEPUAIBLHO-TEXHUYECKOMY U IIPOrPAMMHOMY 00ecrie4eHnIo
AUCHHUILIMHBI

13.1.1. MaTrepuaJbHO-TEXHHYECKOE U MPOrPaMMHOe o0ecriedyeHre JHCIUIITTHHBI

Kabuner st camocToaTenbHON pabOThI CTYIEHTOB

yueOHas ayTUToOpus JJIsl IPOBEICHHS 3aHATUI 1a00paTOPHOTO THIA, TOMEIEHHE [T TPOBEACHUS
TPYIIOBBIX W WHAWBUAYAIBHBIX KOHCYJIBTAINH, TOMEIICHUE JIJISl TIPOBECHUS TEKYIIETO KOHTPOJIS U TIPO -
MEXYTOUHOU aTTeCTalllH, IOMELICHHUE JJISi CAMOCTOSTEIbHON paboThI

634034, Tomckas obnacts, T. Tomck, Bepmuauna ynwuma, n. 74, 207 ayn.

Onwucanue uMeromierocs 000pyI0BaHuUs:

- KommyraTop MicroTeak;

- Kommbrorep PENTIUM D 945 (3 mit.);

- Komnetorep GELERON D 331 (2 mt.);

- Kommutekt cnienmanusupoBaHHoi yueOHoM Mebenu;

- PaGouee mecTo mpermoaBares.

[TporpamMHOe obecrieueHue:

— 7-zip (¢ BO3BMOXHOCTBIO yIAJIEHHOTO JJOCTYTIA)

— Google Chrome

— Kaspersky Endpoint Security 10 gns Windows (¢ BO3MOXXHOCTBIO yJaJIeHHOTO JJOCTYTIA)

— Microsoft Windows

— OpenOffice (¢ BO3BMOXHOCTBIO YIAJICHHOTO JTOCTYTIA)

— Koncynbrantlintoc (¢ BO3MOKHOCTBIO YIaA€HHOTO JIOCTYTIA)

13.1.2. MarepuajbHO-TEXHUYECKOE U IPOrPaMMHOe odecredeHue IS CAMOCTOATEILHOI padoThI
Jist caMoCTOSTeNbHOM paboThl HCMONB3YIOTCA yueOHbIE ayAUTOPUU (KOMITBIOTEPHBIC KJIAcChl),
PacCIOJIOKEHHBIE TIO aJIpecaM:
- 634050, Tomckast o6nacTb, T. Tomck, Jlennna mpocmexr, 1. 40, 233 ayn.;
- 634045, Tomckas obmacTs, T. Tomck, yin. Kpacnoapmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckast ob6nacTb, . Tomck, Bepmmauna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckast obmacTs, T. Tomck, Bepmmanna ymuia, 1. 74, 207 aya.

CocTtaB 000py/IOBaHUSA:

- yueOHasi MmeOerb;

- komnsroTepsl kinacca He Hike [I9BM INTEL Celeron D336 2.8[T. - 5 miT,;

- KOMOBIOTEPHI MOJIKIIOUYEHBI K ceTu «/HTepHeT» U 00ecreynBaroT JAOCTYI B AIIEKTPOHHYIO HH-
(hopManmOHHO-00pa30BaTEIbHYIO CPely YHUBEPCUTETA.

[TepeyeHb MPOrPaMMHOTO 0OECTICYCHUS:

- Microsoft Windows;

- OpenOftice;

- Kaspersky Endpoint Security 10 s Windows;
- 7-Zip;

- Google Chrome.

13.2. MaTepuajibHO-TeXHHYECKOe o0ecreyeHre TUCUMIIIMHBI JIS JIMI C OTPAHMYEHHbIMU
BO3MOKHOCTSIMM 310POBbSI 1 HHBAJIU/I0B
OcBoeHHEe NUCHUIUIMHBI JIMLAMU C OTPAHUYEHHBIMU BO3MOKHOCTSIMH 3/I0pPOBbS U WHBAJIUIaMU
OCYIIECTBIISIETCS C UCTIOIB30BAHHEM CPEJICTB 00yUEHUS OOIIEro U CIeNUaIbHOTO Ha3HAYCHUSI.
[Tpu 3aHATHAX ¢ 0OYyUYAIOLIUMUCS ¢ HAPYIIEHHSIMH CJIyXa [PEeIyCMOTPEHO MCIOIb30BaHHUE 3BYKO-
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YCUJIMBAIOILEH anmapaTypbl, MyJIbTUMEIUHHBIX CPEICTB U JPYTUX TEXHUUYECKHUX CPEACTB MpueMa/mepena-
yy yueOHOM HH(POPMaIUK B TOCTYIMHBIX (hOpMax, MOOUIIEHON CUCTEMBI MPEOIaBaAHUS I 00YJarOIINXCS
C MHBAJIUAHOCTbIO, TIOPTATUBHOM MHIYKIIMOHHOM CHCTEMBI. YueOHas aymuTopusi, B KOTOPOH 3aHUMAIOTCA
oOyJaromuecs: C HapylIeHUEeM Cyxa, 000pyJI0oBaHa KOMIBIOTEPHOW TEXHUKOM, aymMOTEXHUKOH, BHJIEO-
TEXHUKOMU, SJIEKTPOHHOU JOCKOU, MYJIbTUMEAUMHON CUCTEMOM.

ITpu 3aHATHAX ¢ OOYYAIOUIMMHUCS € HAPYLIEHUSIMH 3PEHUSIMH IIPEIYCMOTPEHO HCIIOJIb30BAaHUE B
JICKIIMOHHBIX U Y4EOHBIX ayAUTOPHUIX BO3MOKHOCTH IPOCMOTPA YAAICHHBIX OOBEKTOB (HAIIpUMep, TEKCTa
Ha JIOCKE WM CJIaiiia Ha SKpaHe) Py MOMOIIM BUACOYBEINIUTENEH A1 KOM(POPTHOTO IPOCMOTpA.

[Tpu 3aHATHAX ¢ O0YYaIOUIMMHCS ¢ HAPYUIEHUSIMM ONOPHO-ABUIaTeJbHOI0 aNNapaTa HCIoJib-
3yI0TCA albTEepHATUBHBIEC YCTPOHCTBA BBOJIA MH(OPMALIMK U IpYTHe TEXHUUECKUE CPENICTBA ITpreMa/nepe-
naun yuyeOHOM MHpOpMaIu B JOCTYIHBIX (popMax, MOOMIIBHOW CHCTEMbI OOYUEHUs JUIs JIIOJeH ¢ UHBaA-
JUIHOCTBIO.

14. OueHouyHble MaTepUAJIbI U METOAMYECKHE PeKOMEHIAIUH 110 OPraHU3aluu U3yYeHHUs
AUCHUTLTHHBI

14.1. Coaep:xaHue OLEHOYHBIX MATEPUAJIOB U METOANYECKUE PEKOMEH AU
Jiis onleHKH cTeneHr C(hOPMHUPOBAHHOCTH U YPOBHSI OCBOCHHS 3aKPEIUICHHBIX 32 JHCLUIUIMHON
KOMIICTCHITUI MCTIOJB3YIOTCS OLICHOYHBIE MaTepUalibl B COCTABE:

14.1.1. TecToBBIC 3aJaHUA

1) Yro Takoe neictButenbHOe 3HaueHUue OB?

a) 3nauenne OB, HacTOIBKO OiM3KOE K UICTUHHOMY 3HaueHUI0 DB, 4TO MOXKET €ro 3aMEeHUTH;
0) sHauenune OB, HaliIeHHOE YKCIIEPUMEHTAILHBIM ITYTEM C TIOMOIIBIO CPEACTBA U3MEPEHHUS;
B) 3HaueHue OB, HalileHHOE HKCTIEpUMEHTAIBHBIM IIyTEM, MOCTIE BBEACHUS MTONPABKH.

2) YkaxuTte npumep mpsiMmoro u3MepeHus

a) HallpsDKEHUE U3MEPEHO BOJIBTMETPOM ;

0) HanpsDKEHNE U3MEPEHO B COOTBETCTBUU C 3aKOHOM OMa;

B) ONpezeieHa 3aBUCUMOCTh eMKOCTH BapyKaria OT BETMYUHBI HAIIPSKCHUS:

3) Urto Takoe cpeAcTBO U3MEPEHHIT?

a) TEXHUYECKOE CPEICTBO, MPEIHA3HAYSHHOE IS TIPOBEICHUS U3MEPEHHIA,

0) DIIEKTPOHHOE TEXHUYECKOE CPEICTBO;

B) TEXHHYECKOE CPEJCTBO MJIM KOMIUIEKC TEXHHYECKHX CPEICTB, 00ECIEUMBAIOMINX TPeOyeMyIo
00paboTKy nHpOpMaLIUH.

4) Yto Takoe nuddepeHranbHbii Meto n3Mepenus OB?

a) METOJ1 CpaBHEHUS C MEPOM, IPU KOTOPOM IPUOOPOM H3MEPSAETCS PA3HOCTh MEXKIY U3MepsieMOon
1 00pa3I0BOi BETHMUNHOIM;

0) METO/] CpaBHEHHS C MEPOM, MPU KOTOPOM PA3HOCTh MEXTY U3MEPSIEMON U 00pa3I[OBOMN BEITHYM -
HOW TOBOZAT 10 HYJIS;

B) METO/I, IPX KOTOPOM DPE3YyJIbTaT U3MEPEHNUS CHUMAETCs ¢ UHIUKATOpa U3MEPUTEIHLHOTO Mprudo-
pa;

T') METOJ, IIPU KOTOPOM CHayajia u3MepsieTcsl MCKOMasi BEJIMUMHA, 3aT€M Ha BXOJ Mpudopa mojaer-
cs1 00pasIoBasi BeJIMYMHA U OHA MU3MEHSETCsl 0 TOTrO K€ MOKa3aHus npubopa, 4To ObUIO IPU U3MEPEHUHU
HEU3BECTHOW BEJIIMYMUHBI.

5) Uro Takoe ocHoBHas nmorpemHocts CI?

a) morperrHocTs CU B peasbHBIX yCIOBUSX SKCIUTYaTalllH;

6) norpemHocTs CH nipy HOpMaNbHBIX YCIOBUSAX KCILTyaTalllH;

B) norpenrHocTs CH, BOZHUKAOIIAS U3-32 BBIX0/Ia KAKOW-THOO0 BIUSIONIEH BEIMYUHBI 32 HOPMaTh-
HBIC I'PaHHIBI.
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6) W3BecTHO, YTO AJis CAy4yalHOM MOrPEIIHOCTA U3MEPEHUs EMKOCTH, PABHOBEPOSITHO pacipesie-
JIEHHOM C HYJIEBBIM MaTE€MaTHYE€CKUM 0>KHMJIaHWEM, FPAHMIIBI JOBEPUTEIBHOIO UHTEPBAIA C JOBEPUTEIb-
HOI BeposiTHOCTHIO 0,5 paBHbl 3 ['l. Onpenenuth MaKCUMaJIbHO BO3MOXKHBIE TPAHULIBI MHTEpBAJia IO-
TPEIIHOCTH.

OTBeT 3amucaTh, OTPAaHUYHMBASICH JACCITHIMH C yYETOM OOIICPHHSATHIX TMPABUI OKPYIJICHUS
(manpumep: 2,7).

7) Ilpu u3mMepeHnn HaNpsHKEHUST MUJUTUBOJIBTMETP Kiacca TouHocTH 1,0 ¢ mpenenom mkansl 100
MB nokazan 87,3 MB.

3anucath pe3ylibTaT U3MEPEeHHUSL.

OtBer 3anucaTh B COOTBETCTBHH C MPaBUJIAMU MPEACTABICHUS pe3yibTaTa ¢ yKa3aHUEM pa3Mep-
HOCTH U3MEPSEMON BETUUHMHBI.

8) Eciu Beixognoi kox AL co3maercs mocinenoBareIbHO BO BpEMEHH C TUCKPETOM, PaBHBIM CTO-
MMOCTH €IMHMIIBI  MIIQIero paspsaa koma, To dto ANIl, mnoctpoenHoe 1o Meromy

9) Jlns mudpoBoro u3MepeHus MEPUOIMYECKOTO CUTHAIA HEOOXOAMMO CO-
CUMTATh YUCIIO €ro Nnepruoa0B 3a HU3BECTHBIN HWHTCPBAJI BPpCMCHU.

10) Yto sBisieTcs OTIAMYUTEIBHOM OCOOCHHOCTBIO CQephl TOCYIapCTBEHHOTO PEryIMpPOBAHUS
obecrieueHrs eTUHCTBA U3MEPEHUIA?

a) K U3MEPEHUSIM MPEIbBIISIOTCS 100POBOJIBLHO NPUHUMAEMbIe TPEOOBAHMS;

0) K UI3MEPEHUSIM MIPEABSBISIIOTCS 00s13aTeNIbHBIE TPEOOBaHNUS,

B) B 00J1aCTH M3MEPEHUN OPTaHU3yeTCsl B3aUMOJCHCTBHE C MEXAYHAPOIHBIMH METPOJIOTUYECKH -
MU OpraHU3aLHSIMH.

.11) Yro Takoe anauTHBHAS TOTPEITHOCTH?

a) MOTPENIHOCTD, KOTOpasi HE 3aBUCUT OT U3MEPSIEMON BEITMUHHBI;

0) MOTPEIIHOCTh, KOTOPAst 3aBUCUT OT U3MEPSIEMOU BEIIMUNHBI;

B) MOIPELIHOCTh U3MEpEHUs, Koraa n3Mmepsiemas OB usmensieTcs Bo BpeMeHy;

T') IOTPEIIHOCTh U3MEpPEHUs, Korna usmepseMas @B He u3MeHseTcsl BO BpeMEHH.

12) Yro takoe aBromarnyeckue CHU?

a) CU, He cBsA3aHHBIE C IIPOLIECCOM Tepeadn pasmepa eauHulsl OB;

6) CH, npenna3HaueHHBIC 7151 TIepenadun pasmMepa eaquHuIs OB;

B) CU, BBINOJHSIONINE BCE U3MEPHUTEIBbHBIE OTlepaliiy 0e3 ydacTHs oneparopa.

13) YUro Takoe paboune CHU?

a) CH, He cBsA3aHHBIC C MPOIIECCOM Tepeaaun pazmepa eauHuibl OB;

6) CH, npenHa3zHayeHHbIE U151 Tiepeiadu pazmepa enquHub OB;

B) CH, BrImonHAOMKE BCE N3MEPUTEIIbHBIE ONlepaliy 0e3 yJyacTus orneparopa.

14) Yrto nmpencrasiseT coO0i METO HEMOCPEICTBEHHOMN OIICHKHU TTpH n3Mepenun OB?

a) METOJI CpaBHEHUS C MEPOH, IPU KOTOPOM MIPUOOPOM H3MEPSETCS PA3HOCTh MEXKIY U3MEPsIeMOn
1 00pa3oBoOi BETUYHHOM;

0) METO/1 CpaBHEHHsI C MEPOii, MPU KOTOPOM PA3HOCTh MEXAY U3MepsieMOi 1 00pa3lOBOI BETHUYH -
HOM JOBOJST 0 HYJIS;

B) METO/I, IPH KOTOPOM PE3yJIbTaT U3MEPEHUS CHUMAETCS C MHIUKATOpa U3MEPHUTEIHLHOTO Mprdo-
pa;

T') METOJI, IIPH KOTOPOM CHavajia u3MepsieTCcsl UCKOMasi BETTMYMHA, 3aT€M Ha BXOJ MPUOOpa MoJaeT -
cs1 00paslioBasi BETUYMHA, U OHA U3MEHSETCS JI0 TOTO e MoKa3zaHus mpubopa, 4yTo ObLIO MpU U3MEPEHUU
HEHU3BECTHON BEJIMYMHBI.
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15) Uto npexncrapinseT co0oii JOMOIHUTENbHAS TOTpemHocTs CHU?

a) norpemtHocTs CU B peasbHBIX YCIOBUSX SKCIUTyaTalluH;

0) morpemHocTh CH Tipy HOPMABHBIX YCIIOBUSAX IKCILTyaTaIlHH;

B) morperHocTh CU, Bo3HMKaIOMmAas U3-3a BbIX0/1a KAKOW-JTHOO0 BIUSIONIEH BETUIMHBI 32 HOPMalhb-
HbIE TPAHUIIBI.

16) Uto npeacraBiseT co00if MOTPENIHOCTh AUCKpeTHOCTH 1uppoBhix CH?

a) MOTPEIIHOCTh 33 CUET OTIUYHS peajbHbIX YPOBHEW KBAHTOBAHUS OT UJ1€aJIbHBIX;

0) MeTouYecKasi MOrPeIIHOCTh, 00YCIIOBICHHAS MPEACTABICHUEM HEMPEPHIBHON M3MEpsieMOl Be-
JUYUHBI B IUPPOBOM BUJIE;

B) MHCTPYMEHTaJbHas MOTPEIIHOCTh M3-32 HEUACATbHOCTH XapaKTEPUCTHUKUA CPaBHUBAIOIIETO
yctporicta ALIIIL.

17) M3MEPEHUN — COCTOSTHUE U3MEPEHUH, MPU KOTOPOM UX PE3YJIbTAThl BbI-
PaXCHbI B AOIIYCKACMBIX CAMHULIAX BCIWYHH, a ITOKA3aTCIIN TOYHOCTHU I/I3MepeHI/II\/JI HC BBIXOIAIT 3a yCTa-
HOBJICHHBIE IPAHUIIBI.

18) CoBOKYITHOCTB OIepaIuii, BBITIOJHSAEMBIX B LIEJISAX OMPEICICHHS ICHCTBUTEIBHBIX 3HAUCHUN
METpPOJIOrMuecKux xapakrepuctuk CU —sto CH.

19) B anextpuueckoil 1ienu ¢ conporusieHneM Harpy3ku 10 kOM usmepsieTcss TOK aMIepMETPOM
¢ npeaenom mkainsl 1 MA knacca TouHoctu 1,0 ¢ BHyTpeHHHM conpotuBiieHreM 1 kOwm . [Tokazanus npu -
6opa 0,98 MA . YcTpaHUTh CUCTEMAaTUYECKYI0 METOANYECKYIO IOTPEIIHOCTb.

3anucarh UCIPABICHHBIN PE3YJIbTAT U3MEPEHUS.

OtBeT 3anucaTh B COOTBETCTBUM C IPaBUJIAMU IIPEJICTABICHUS pe3yibTaTa C yKa3aHHUEM pa3Mep-
HOCTH U3MEPSEMOM BETUUHUHBI.

20) Yro Takoe cUCTEeMAaTUYECKHE TIOTPEITHOCTH?

a) HOI‘pCIHHOCTI/I, KOTOpre OCTAaKTCA HCU3MCHHBIMHU UJIN 3aKOHOM€pHO N3MCHSKOTCS HpI/I HOBTOp-
HBIX U3MEPEHUSX OJTHOM U TOM K€ BEITUUUHBI;

0) MOTPENIHOCTH, KOTOPBIE TPU MTOBTOPHBIX U3MEPEHUSIX OJHOM U TOH K€ BETMUYMNHBI XaOTUYHO U3-
MEHSIOTCS TIO BEJIMYMHE U 3HAKY,

B) HOFpeIJ_IHOCTI/I, BCJIIMYHNHA KOTOpI:IX CYH_[eCTBeHHO HpCBOCXO,Z[I/IT Be.HI/I‘-II/IHy HOFpGHJHOCTI/I, O6y-
CJIOBJICHHYIO YCJIOBHSIMU U3MEPHUTEIHLHOTO SKCIICPUMEHTA.

14.1.2. Dx3aMeHALIMOHHBIE TeCThI

1) Uto npencrapisieT cob0il MOHATHE «UCTIBITAHUE)?

a) ONpeJeJIEHNE XapaKTePUCTUK 00BEKTA, XapaKTEPUCTHUK €ro (PyHKIIMOHUPOBAHUS;

0) ornpeneneHre COOTBETCTBUS MapaMeTpa 00bEKTa yCTaHOBICHHBIM TPEOOBAHUAM UM HOpMaM;
B) ompenieneHue pazmepa xapakrepuctuku (OB) oobekra.

2) C Kakoil 11e7IbI0 MPOBOSAT MHOTOKpATHbIE U3MEPEHUs?

a) JUIs yMEHbILIEHHS CIy4aiiHOM MOTPELIHOCTH pe3ynbTaTa U3MEPEHHUS;
0) 115t OOHApY)KEHUS U OTPEICIICHUS TPOMAXOB;

B) JUIsl YCTPAHEHUSI CUCTEMAaTHUECKONW MOTPEIIHOCTH.

3) Uro takoe padoune CHU?

a) CU, He cBs3aHHBIE C MTPOLIECCOM Iepesiaun pa3mepa eauHulbl OB;

6) CH, npenna3zHayeHHbIe )15 Tiepeadu pazmepa exuHuib OB;

B) CH, BBINIONHSIONTNE BCE M3MEPUTEIBLHBIE ONepaliuy 0e3 ydacTusl orepaTopa.

4) Yro Takoe HyJIEeBOI METO U3MEPEHUS?
a) METOJ] CPaBHEHHUS C MEPOii, IPH KOTOPOM MPHUOOPOM HU3MEPSETCS PA3HOCTh MEXKAY U3MepseMon
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1 00pa3I0BOi BEIHMUHHOI;

0) METO/ CpaBHEHHS C MEPOM, MMPHU KOTOPOM PA3HOCTh MEXTY U3MEPSIEMON U 00pa3I[OBOM BEITHYM -
HOM JOBOJST 10 HYJIS;

B) METOJI, IPH KOTOPOM DPE3YyJIbTaT U3MEPEHUs CHUMAETCs ¢ UHIUKATOpa U3MEPUTEIHLHOTO Mprubo-
pa;

T') METOJ, MPU KOTOPOM CHayajia u3MepsieTcsl MCKoMasi BEJIMUMHA, 3aT€M Ha BXOJ Mpudopa mojaer-
cs1 00pasiioBasi BETUYHMHA, U OHA U3MEHSETCS 10 TOTO e ToKa3aHus mpubopa, 94To ObLIO MPU U3MEPEHUN
HEU3BECTHOMN BEJIUMYUHBI.

5) Urto Takoe cucTeMaTHuyeCcKue MOTPEIIHOCTH?

a) HOI‘pCIHHOCTI/I, KOTOpre OCTAaKTCA HCU3MCHHBIMHU UJIN 3aKOHOM€pHO N3MCHSKOTCS HpI/I HOBTOp-
HBIX U3MEPEHUSX OJTHOM U TOM K€ BEJTUUUHBI;

0) MOTPEIIHOCTH, KOTOPBIE TPU MOBTOPHBIX U3MEPEHUSIX OJHOM U TOH K€ BETMUYMNHBI XaOTUYHO U3-
MEHSIOTCS TI0 BEJIMYMHE U 3HAKY,

B) HOFpeIJ_IHOCTI/I, BCJIIMYHNHA KOTOpI:IX CYH_[eCTBeHHO HpCBOCXO,Z[I/IT Be.HI/I‘-II/IHy HOFpGHJHOCTI/I, O6y-
CJIOBJICHHYIO YCJIOBHSIMU U3MEPHUTEIHLHOTO SKCIICPUMEHTA.

6) [Ipu n3MepeHun HaNpsOKEHUS MOTydYeHBI chaeaytomue pesynstatel: U=120,56 B . CocTaBmsto-
umme HCIT: Q1=1 B, Q2=1,5 B; Q3=1,2 B. CpeanexBanparuueckue otkiaoHeHus (CKO) ciayuallHbIX TO-
TPENTHOCTEN, paclpeIeIEHHbIX IO HOpMaJIbHOMY 3akony: S1=0,8 B; S2=0,6 B, .

3anucaTh pe3ysbTaT U3MEPEHUS ISl JOBEpUTENbHOM BeposiTHocTH P=0,95.

7) Ilpu u3mepeHun Cwiibl TOKa MULIMaMnepMmerp ¢ npeaenoM mkansl 100 MA kinacca TouHOCTH
1,0 mokazain 79,54 MA.
3anucaTh pe3yJbTaT U3MEPEHMUS.

8) Ilpu MHOTOKpaTHBIX U3MEPEHUAX HAIPSDKEHUS IMOJydeHbl cienyromue pesynabratsl: 10; 10,15
10,2; 9,8;9,9; 10; 9,9; 10,1; 11,0; 10 B.
3anucaTh pe3yJbTaT U3MEPEHUS IIPH TOBEPUTENBHON BeposiTHOCTH 0,95.

9) YcioBuem Gananca (paBHoBecHst) MocTa nipu u3mepennu RLC sBnsercs:
a) IPOU3BEACHUS MPOTUBOIOJIOKHBIX IIEY MOCTA PAaBHBI MEXly COOOI;

0) mpou3BeeHNs] CMEXHBIX IUIeY MOCTa PaBHBI MEXy COOOI;

B) CyMMBbI TPOTHBOMOJIOKHBIX IJIEY MOCTa paBHbI MEKIY COOOM;

I') CyMMBI CMEKHBIX IIJIEY MOCTA PaBHBI MEXY COOOIA.

9) CoBOKYITHOCTB OIEpALMiA, BBIMOIHAEMBIX B LEISIX NOATBEPKAEHUS cooTBeTcTBUsA CH MeTposo-
THYECKUM TPEOOBAHUSAM — 3TO CH.

10) Yrto mpeacTasisieT co00i MyIbTUILNTUKATUBHAS TIOTPEITHOCTD?

a) MOTPENIHOCTD, KOTOpasi HE 3aBUCUT OT U3MEPSIEMON BEITMUHHBI;

0) MOTPEIIHOCTh, KOTOPAast 3aBUCUT OT U3MEPSIEMOU BEIIMUNHBI;

B) MOIPELIHOCTh U3MEpEHUs, Koraa n3Mepsiemas OB usmenseTcs Bo BpeMeHy;

T') IOTPEIIHOCTh U3MEPEHHs, Korna usmepsemas OB He u3MeHseTcsl BO BpEMEHH. .

11) YUto mpencrapiseT co00it METO 3aMEIICHUS ?

a) METOJI CpaBHEHUS C MEPOH, IPU KOTOPOM MIPHUOOPOM H3MEPSETCS PA3HOCTh MEXKIY U3MEPsIeMOn
1 00pa3oBoOi BETUYHHOM;

0) METON CpaBHEHHsSI C MEPOii, MPU KOTOPOM PA3HOCTh MEXAY U3MepsieMOi 1 00pa3OBOM BETUYH -
HOM JOBOJST 0 HYJIS;

B) METO/I, TPH KOTOPOM PE3yJIbTaT U3MEPEHUS CHUMAETCS ¢ MHIUKATOpa U3MEPHUTEIHLHOTO Mprdo-
pa;

T') METOJI, IIPH KOTOPOM CHavajia u3MepsieTCsl UCKOMasi BETTMYMHA, 3aT€M Ha BXOJ MPUOOpa MoJaeT -
cs1 o0pa3ioBas BEIMYMHA, B OHA U3MEHSIETCS JI0 TOTO )K€ TIOKa3aHus mpubopa, 9To ObLIO MPH U3MEPECHUH
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HEWN3BECTHOU BEIUYHUHEL.

12) Kakue xapaktepuctuku CH 0THOCATCS K METPOJIOIMYECKUM XapaKTepUCTHKaM?
a) IMaIa3oH U3MEPCHHUI;

0) YaCTOTHBIN JAMAaNa3oH;

B) moTpebisieMasi MOIIIHOCTh U3 CETH;

T') cTaTHYeCKas XapaKTepPUCTHKA MPe0O0pa30BaHUs;

1) ocHOBHas norpemHocth CU;

€) YCTOMYMBOCTh K MEXaHHUUECKUM BO3JICHCTBUSIM;

) mpoOuBHOE HanpspkeHue n3omsinuu CU;

3) JOMOJIHUTENbHAs norpemuocts CH.

13) Kakoit u3 metonoB nzmepenuss ®B noreHnmanpHo Hanbosaee ToueH?
a) METOJl HEMOCPEACTBEHHOM OLIEHKU;

0) MeTOI 3aMEIICHUS;

B) nuddepeHnnaabHbIi METO/;

I') METOJI COBIAACHUS

14) Yro Takoe ciayyaiiHble NOTPEIIHOCTU?

a) MOTPEUTHOCTH, KOTOPBIE OCTAIOTCS HEM3MEHHBIMH WJIM 3aKOHOMEPHO M3MEHSIOTCS TPU TIOBTOP-
HBIX U3MEPEHUAX OJTHOM U TOM KE BEIUYUHBIL;

0) MOTPEIIHOCTH, KOTOPhIE MPU MOBTOPHBIX U3MEPEHUSIX OJHON U TOM K€ BETMYMHBI XAOTHYHO U3-
MEHSIOTCS 110 BEJIMYUHE U 3HAKY;

B) MOTPENTHOCTH, BEJIMYMHA KOTOPBIX CYIIECTBEHHO MPEBOCXOIUT BEIUYHHY MOTPEIIHOCTH, 00Y-
CJIOBJIEHHYIO YCIIOBUSIMU U3MEPUTEIBHOIO SKCIIEPUMEHTA.

15) Uto npeacrapinser co00il MeTogUIeCKasl MOTPEITHOCTh?

a) MOTPEUIHOCTb U3-32 HECOBEPILEHCTBA CPEACTBA U3MEPEHNUS;

0) MOrpenIHOCTh, 00YCIIOBIEHHAS HECOBEPILICHCTBOM METO/Ia U3MEPEHHS U MOJIENTM 0ObEKTa U3Me-
pEHHUS;

B) MOTPEIIHOCTh, 00YCIOBICHHAS! BHEIIHUMH yCIOBUAMHU U3MEPUTEIHHOTO SKCIIEPUMEHTA.

16) IIpu noBepke amnepmeTpa MnostydeHo, 4ro 60% HOpMalIbHO paclpeneIeHHbIX CIyYalHbIX MO-
TpeIIHOCTeN He mpeBbimaeT 2 MA. OnpenenuTh BEPOATHOCTh TOTO, YTO MOTPEIIHOCTh He OyaeT Oosbie 3
MA.

17) Ilpn n3amepeHnn HanpsKEHUs: BOJIBTMETP Kiacca TouHocT 1,0 ¢ mpeaenom mxkans! 10 B noka-
3an 8,59 B. U3smepenns npoBoaunrck npu temmeparype S0 rpan C . M3 macnmopTHBIX JaHHBIX MpUOOpa
U3BECTHO, YTO HOpMasbHbIe yciioBus udmepenus 20 rpaa C U 1ONOJIHUTENbHAS TEMIEpaTypHas Orpel-
HOCTh HE MPEBBIIIAET MOJOBHHBI OCHOBHOM MPU U3MEHEHUHU TeMIieparypbl Ha kaxasie 20 rpaa.C . 3anu-
caTh pe3yabTaT U3MEPEHNUS IIPU JOBEPUTEIBbHOM BeposiTHOCTH 0,95.

18) Yro Takoe rpy0Obie morpenrHocTu?

a) MOTPEUTHOCTH, KOTOPBIE OCTAIOTCS HEM3MEHHBIMH WJIM 3aKOHOMEPHO M3MEHSIOTCS TPU TIOBTOP-
HBIX U3MEPEHUAX OJTHOM U TOM KE BEIUYUHBI;

0) MOTrPEIIHOCTH, KOTOPhIE MTPU MOBTOPHBIX U3MEPEHUSIX OJHON U TOM K€ BETMYMHBI XAOTHYHO U3-
MEHSIOTCS 110 BEJIMYUHE U 3HAKY;

B) MOTPENTHOCTH, BEIMYMHA KOTOPBHIX CYIIECTBEHHO MPEBOCXOIUT BEIUYHHY IMOTPEIIHOCTH, 00Yy-
CJIOBJIEHHYIO YCIIOBUSIMU U3MEPUTEIBHOIO SKCIIEPUMEHTA.

19) Beibepure MeTo b KOPPEKIIMH CUCTEMAaTUYECKOM MOTPEIIHOCTH

a) METOJ/l yCTPAHEHUs] HCTOYHUKOB MOTPELIHOCTH Mepe]] HaualoM U3MEpEeHUH;
0) MeTO1 3aMEIICHUS;

B) METOJ] BBEJICHUs IIONIPABKH B PE3YJIbTAT U3MEPEHHUS;
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I‘) METOA KOMIICHCAIIUN HOFpCIHHOCTI/I 110 3Ha1<y;
1) METOJ] paHIOMH3AITIN

20) CriennanbHbIE HOPMATHBHBIM JOKYMEHT, YCTAaHABIMBAIOIINN CPEJICTBA, METOIBl M TOUYHOCTH
nepenaun pazmepoB enuHul OB ot 3tanona padounm CH HazpiBaeTcs CXEMOH.

14.1.3. Tembl KOHTPOJILHBIX PadoT

Tema 1) CucremaTuyeckue u ciiydaiHble OIPEIIHOCTH.

CriyualiHas MOTrpEeIIHOCTh U3MEPEHNUS HANPSDKEHUsI paclpesieieHa [0 HopMaibHOMY 3aKkoHy .Ilpu
00paboTKe pPe3yabTaTOB U3MEPEHUH MOJIyUeHBb! CIIEAYIOUINE OLEHKH ITOTPEIIHOCTU: CUCTeMaTndecKas 10-
rpemHocTh paBHa +20 MB, cpenHekBanpatuueckoe OTKIOHeHHE ciydaiiHoW morpemHoctd (CKIT) 20
MB .

Onpenenuts BEpOATHOCTH TOTO , YTO MOTPEIIHOCTD U3MEPEHUS HAX0AUTCs B npenennax +60 MB.

Tema 2) CyMMupOBaHHE NOTPEIIHOCTEH:

[Ipy M3MEpPEHNH HAIIPSKEHUS MOIYy4eHO cpenHee apu()METHIECKOE MHOTOKPATHBIX n3Mepenuii U
=115,74 MB ;

coctapymrome CKII S1=1,2MB, S2 =0,8 MB, S3 = 1,0 MB ; coctasisronue HCII 61 = 0,8 MB,
Q2 = 0,6 mB; Q3 = 0,5 mMB. 3anucare pe3ynbraTsl U3MEpPEHMSI IPU JOBEPUTENIbHON BeposiTHOcTU PJI =
0,95.

Tema 3) O6paboTKa OTHOKPATHBIX MPSMBIX U3MEPEHUH.

[Tpu n3MepeHuu HanpspKeHUs BOJIBTMETpP Kiacca ToyHOCTH Y = 1,0 ¢ mpenenom mkans Uik = 10
B nokazan Unsm= 8,59 B. U3mepenus npoBoaunuck npu remmneparype tuzm=>50°C. 13 nacnopTHbIX JaH-
HBIX IPHOOpa U3BECTHO ,

YTO HOpMaJlbHbIE ycioBUs u3MepeHus tHopm=20°C u 10NOJHUTENbHAs TeMIepaTypHas Morpem-
HOCTb HE IIPEBHIIIACT MTOJIOBUHBI OCHOBHOM MPU U3MEHEHUU TeMIlepaTypbl Ha Kaxsie 20°C.

3anucaTh pe3ynbTaT U3MEPEHUSI.

Tema 4) O6paboTKa MHOTOKPATHBIX U3MEPEHUH.

[Tpy MHOTOKPATHBIX U3MEPEHUSIX CHIIbI TOKA MOJTYUEHBI CIEIYIOLINE PE3YJIbTATHI !
20; 20.2; 20.4; 19.6; 19.8; 20; 19.8; 20.2; 21.6; 20 MA.

3anucath pe3yabTaT U3MEPEHUs P T0BEpUTEIbHOM BeposiTHOCTH Pri= 0.9.

.Tema 5) O6paboTKka KOCBEHHBIX H3MEPEHUH.

Ornpenenuth pe3yiabTaT U MOTPENTHOCTh KOCBEHHOTO M3MEpeHUs1 peakTuBHON MomtHocTH Q=U I
sinf o pe3ynbraTam npsAmMbIx uzmepenuit: U=75 B - noka3anus BoibTMeTpa Kiacca ToyHocTH 2,0 ¢ mpe-
nenom mkansl 100 B;

[=4A - nokazanus amnepmerpa kiacca touHoctd 1,0/0,5 ¢ mpexnenom mkansl 5 A; f = 30 rpan,
rpaHuLbl HHTEpBaia norpemHocTH f cocrapistor 1 rpan.

14.1.4. MeToanueckue peKOMeHAallul

YueOHbI MaTepuan u3naraercs B GpopMme, MPEAroararoiieii caMoCTOSTEIPHOE MBIIIJICHHUE CTY-
JIEHTOB, camooOpa3oBanue. [Ipu 3ToM caMocTosiTeNbHAs paboTa CTYIACHTOB UTPAET PEUIAONIYI0 POJib B
XO071€ BCEro y4eOHOro npoiiecca.

Havate u3ydyeHue MUCHUILUIMHBI HEOOXOAMMO CO 3HAKOMCTBA C pabodyeil MporpaMMol, CIHUCKOM
y4eOHO-METOIMYECKOT0 U MporpaMmMHOro odecnieueHus. CamocTosATenbHas paboTa CTyAEHTa BKIIFOYAET
paboTy ¢ yueOHBIMU MaTepHUaIaMu, BHIIOJHEHHE KOHTPOJIBHBIX MEPOIPHUATHHA, IPEIyCMOTPEHHBIX y4eO-
HBIM IIJIAaHOM.

B mpouecce n3ydeHus TUCHUIUIMHBL ISl TYYIIET0 OCBOCHHS MaTepuaia HEOOXOAUMO PEeryisipHO
oOpalarbCsi K peKOMEHIyEMOH JIUTepaType U UCTOUHUKAM, YKa3aHHBIM B y4eOHBIX MaTepuaiax; Mojib30-
BaThCs uepe3 KaOWHET CTYJACHTa Ha caiiTe YHHBEpCcUTETa 00pa30BaTeNbHBIMH PECypcamMu SJIEKTPOHHO-
OMONIMOTEYHONW CHUCTEMBI, a TaKXe OOIIEJOCTYNHBIMU HMHTEPHET-NOpPTATaMU, COJAEPKALIUMH Hay4HO-
MOMYJISIPHBIC U CHEIUATM3UPOBAHHBIE MAaTEPUAIIBI, TIOCBSIIIEHHBIC PA3IMYHbIM acleKTaM y4eOHO# auciiu-
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TUTHHEI.

[Tpu caMOCTOATENIHHOM HU3yYEHUH TEM CIIETYyHTE PEKOMEHIAUsM:

- YTEHUE WJIH MPOCMOTP MaTepuaia HEOOXOAUMO OCYIIECTBIATh MEJICHHO, BBIIEISAS OCHOBHBIE
U7ie; Ha OCHOBAaHUU U3Y4YEHHOTO COCTAaBUThH Te3UChl. OCBOMB MaTepHall, MOMbITaThCsI COOTHECTH TEOPUIO
C IpUMEepaMu U3 MPAKTUKH;

- €CIIU B TEKCTE BCTPEYAIOTCS] TEPMUHBI, CJI€TYET BBISICHUTh MX 3HAUYEHUE JJI1 MOHUMAaHUS J1ajb-
HEHIIEro MaTepuala;

- He00XOTMMO OCMBICITUBATh MPOYUTAHHOE M U3YUEHHOE, OTBEYATh HA MPEJI0AKEHHbIE BOIIPOCHI.

CTyIeHThl MOTYT TOJy4aTh WHAWNBUAYAIbHBIE KOHCYIBTAI[UM C KCIOJIB30BAHUEM CPEACTB Teje-
KOMMYHHKAIIIH.

[To mucrUIuIMHE MOTYT MMPOBOAMTHCS JOTIOTHUTENBHBIE 3aHATHS B (hopMe BeOMHApoB. Pacmimcanue
BeOMHApOB MyOIHMKYyeTCsl B KaOWHETEe CTyJICHTa Ha caliTe YHHUBEpPCUTETA. 3aMich BeOMHApa IMyOJIUKYeTCs B
AIIEKTPOHHOM Kypce MO AUCLUIUINHE.

14.2. TpeOoBaHMS K OLIEHOYHBIM MATEPHAJIaM /JIsl JIUI C OTPAHNYEHHBIMH BO3MOKHOCTSIMH
310POBbSI 1 HHBAJIH/I0B
st mui ¢ orpaHUYEHHBIMU BO3MOKHOCTSIMU 3/I0POBbSI 1 MHBAJIHMJIOB MPEAYCMOTPEHBI JOTMOIHU -
TEJIbHBIC OLICHOYHBIE MaTepUaJIbl, IEPEYCHb KOTOPBIX yKa3aH B Tabmule 14.
Tabmuua 14 — JlomoMHUTENbHBIE MaTepHallbl OIICHUBAHUS ISl JIUIl C OTPAHUYCHHBIMH BO3MOXKHOCTSIMU
3JI0pPOBbsI 1 HHBJIHJIOB

Kareropuu Bubl TONOTHUTEIBHBIX OIICHOYHBIX ®opMBI KOHTPOIISL M OLICHKH
oOyyaronuxcs MaTepuaioB pe3ynbTaToB 00y4eHHUs

TecTsl, MUCEMEHHBIE CAMOCTOSITEIbHBIC
paboTHI, BOIIPOCH! K 3a4ETy,
KOHTPOJIbHBIE PA0OTHI

C napyueHusMu
ciryxa

[TpeumyIeCTBEHHO MUCHMEHHAS
npoBepKa

C mapymenusmu | CobeceoBaHme 1Mo BOIpocam K 3aueTy, | [IpenmyinecTBeHHO yCTHas TPOBEpKa

3peHus OIIPOC 10 TEPMUHAM (MHAMBHYaTbHO)
C napyumeHusMu Pemenue qucTaHIMOHHBIX TECTOB,
OIIOPHO- KOHTPOJIbHBIE Pa0OThI, MUCbMEHHbIE | [IpenMylecTBeHHO AMCTaHIMOHHBIMU
JBUTATEJIBHOIO CaMOCTOsITENIbHbIE PaOOTHI, BOIPOCHI K METONaMHU
amrapara 3a4eTy
C orpannuenusiMu 1o | TecTsl, TUCbMEHHBIE CAMOCTOSITENILHBIE [IpeuMy1ieCcTBEHHO IIPOBEpPKA
00IIEeMeTUITTHCKIM paboThl, BOIIPOCHI K 3a4ETY, METOJIaMH UCXOZS U3 COCTOSHUS
MIOKa3aHUAM KOHTPOJIbHBIE PA0OTHI, YCTHBIE OTBETHl | 00Y4aroLerocss HA MOMEHT IPOBEPKU

14.3. MeToauueckue peKoMeHAAIMH M0 OLEeHOYHBIM MaTepHAaJIaM JIsl JUI ¢ OTPAHUYEeHHbIMHU
BO3MOKHOCTSIMU 3/10POBbsI 1 HHBAJIN/I0B

Jis aMil ¢ OrpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 37I0POBbS M MHBAJIUIOB HPEAyCMAaTPUBACTCS J10-
cTymHast (hopMma Mpe0CTaBICHUS 3aJaHUH OIEHOYHBIX CPEJICTB, 8 IMEHHO:

- B IleyaTtHoi (opme;

- B IIeYaTHOW (hopMe ¢ YBEITHUYEHHBIM HIPUPTOM;

- B (hOpMe IITEKTPOHHOTO JIOKYMEHTA;

- METOJIOM YTEHHsI aCCUCTCHTOM 33JJaHUs BCIYX;

- IPEe0CTaBICHUE 3aJaHUs C HCIIOIb30BAaHUEM CYPIONIEPEBO/A.

Jlumam ¢ OrpaHWYEeHHBIMH BO3MOXXKHOCTSIMU 3/I0POBBSI M MHBAIHIAM YBEIHMYUBACTCS BpeMs Ha
MOATOTOBKY OTBETOB Ha KOHTPOJIBHBIE BOMPOCHL. /711 TakMX 0OyJarommxcst MpeayCcMaTpUBaeTCsl TOCTYTI -
Hast popmMa MpeoCTaBICHHS OTBETOB HA 3a/1aHUs, @ IMEHHO:

— MICBMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C UCIIOJIL30BAHUEM YCIYT ACCHCTEHTA,;

— NPE/ICTaBICHUE OTBETOB YCTHO.

[Tponienypa orieHHBaHUs pe3yIbTATOB OOYYEHMS JIMIl C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3/10pO-
Bbs M1 MHBAIHJIOB IO JUCHIUIUIMHE TPEITyCMaTPUBACT MPEIOCTaBIeHne HHpopManuy B popMax, aaarnTH -
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POBaHHBIX K OTPaHMYCHUSM HX 3[J0POBBS U BOCHPUATHS HH)OPMALIVH:
JI1s1 JIMI ¢ HAPYIIEeHUSIMH 3PeHMsI:
- B (hOpME IIIEKTPOHHOTO JIOKYMEHTA;
- B IIeYaTHOW (hopMe YBEITMUECHHBIM HIPHUPTOM.
JIJ1s1 JIMI ¢ HAPYIIEeHUSIMH cJIyXa:
- B ()OpME IIIEKTPOHHOTO JIOKYMEHTA;
- B IevaTHoOU opme.
JIJ1s1 JIMI ¢ HAPYLIEHHUSIMH OTIOPHO-AIBHIaTeJILHOTO anmapara:
- B (hopMe IIEKTPOHHOTO IOKYMEHTA;
- B ITe"YaTHOU hopme.

HpI/I H606XO,Z[I/IMOCTI/I AJIs1 JIAL € OTpaHUYCHHBIMU BO3MOKHOCTSAMU 300POBbA U NUHBAJIM0B IIPOLIC-

Aypa OLCHUBAHUS PE3YJIbTATOB 06yqu1/151 MOXET NPOBOAUTHECA B HCCKOJIBKO 3TAIlOB.
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