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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
nporokor Ne 11 ot « 15 » 5 2018 r

JIMCT COI'JTACOBAHUA
PabGouass mporpamMMa IUCHUIUIMHBI COCTaBJieHa C y4dyeToM TpeOoBaHui (enepanbHOTO
rOCyJapCTBEHHOTO 00pa3oBaTelbHOTO cTannapra Boiciiero oopaszoBanus (OPI'OC BO) no HampaBieHHIo
noaroToBku (crenuanbHOoCcTH) 28.03.01 HaHOTEeXHOIOTHH W MUKPOCUCTEMHASI TEXHUKA, YTBEPKICHHOTO
06.03.2015 roma, paccmoTpena u onodpeHa Ha 3acenanuu kadeapsr KCYIL «  » 20
roja, mpoTokos Ne
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3aBeayronuii odecreuynBaromiei kad.
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Hexkan ®OT A. . Bopouun
3aBeyrOnInil BeIMTycKaroen kad.

6] I1. E. Tposin
OKCHepThl:

[Ipodeccop kabeapsl

KOMIIBIOTCPHBIX CUCTEM B
YIIpaBJICHUU U IPOCKTUPOBAHUN

(KCVYII) B. M. 3103pK0B
JlonieHT Kadenpsl GuznyecKoi
31eKTpoHUKHU (D) H. A. Yucroenora
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1. lean u 3aa49u TUCUMILJIUHBI

1.1. Heau TUCHUNIHHBI
enpto aucrumimabl «MeTposiorusi U TexHudeckue usmepenus» (MuTU) sBasercs oOyueHue
CTYJCHTOB OCHOBaM METPOJIOTHYECKOro 00eCIIeUeHNsI COBPEMEHHOM HAYKU U TEXHUKHU.

1.2. 3apa9yn THCHUILIAHBI
—  OCHOBHBIMHU 33JJa4aMH JUCHHUILUIUHBI SBISETCA U3YYCHHE TEOPETUUECKUX OCHOB METPOJIOTHH,
MTOJIOXKEHUH TEOPUH TTOTPEITHOCTEH, COBPEMEHHBIX METOJIOB M CPEJICTB U3MEPECHHS (DU3UUCCKUX BEITHYHH,
crioco60B 00pabOTKH Pe3yIbTATOB U3MEPEHUH, U3YICHHUE CUCTEMBI 00SCIICYCHUS SMHCTBA H3MEPEHUH.

2. MecTo aucuuninHbl B cTpykrype OIIOII
Hucnunmuna «Metponorust u texaudeckue n3meperus» (b1.6.18) ornocutcs k 6moky 1 (6azoBast
4acTh).
[IpeniecTByomuMy  TUCHUIUIMHAMY, (DOPMHUPYIOIIMMH  HayajbHble 3HAHUS, SBISIOTCA:
Marematuka, TeopeTuuecKkre OCHOBBI JIEKTPOTEXHUKH, DU3HKa.
[Tocnenyrommmu JTUCIUILIMHAMU SIBJISIIOTCSA: be3zomnacHocTh KHU3HEACSITEIbHOCTH,
[IpennumuioMHas mpakTHKa.

3. TpeOoBaHus K pe3yJIibTATAM OCBOCHHS JUCHUIIMHBI

[Tponecc n3y4yeHHs TUCIUIUIMHBI HAIPABJICH Ha (POPMUPOBAHHE CIEAYIOUINX KOMITETCHIINNA:

— OIIK-5 crnocoOGHOCTBIO HCIIOJIB30BaTh OCHOBHBIE IPHEMBbI 0OpabOTKM M IpeACTaBICHUS
JKCIIEPUMEHTAIILHBIX JAHHBIX;

— OIIK-7 cnocoOHOCTBIO YYUTHIBATH COBPEMEHHBIE TEHACHIUH pa3BUTHs OSJIEKTPOHUKH,
U3MEpPUTEJIIBHOM M BBIYMCIUTENBHOM  TEXHUKHM, HH(QOPMALMOHHBIX TEXHOJOTMH B  CBOEH
poeCCHOHATILHOMN 1eATENIbHOCTH;

B pe3ynbrare nzyueHuss AMCUUIIMHBI 00 yYaOLIUICS T0JKEH:

— 3HaTh @ OCHOBBI METPOJIOTMH, OCHOBHBIE METOABI M CPEJICTBA M3MEPEHUs (PUBNUECKUX
BEJIMYMH, IPUEMbl 00paOOTKHU U MPEICTaBICHUS SKCIIEPUMEHTAIbHBIX JaHHBIX.

— yMeThb TNPUMEHSTH METOAbl M CPEIACTBa HM3MEpeHHUs (U3WYECKHX BEJIHYWH, YYHUTHIBAThH
COBPEMEHHBbIE  TEHACHLUUU PAa3BUTHS  DJIEKTPOHUKH U  M3MEPUTEIbHOM TEXHUKHM B  CBOEH
npodecCOHAIBHOM 1A TeTbHOCTH

— BJaJeTh HaBbIKAMU HHCTPYMEHTAJbHBIX HM3MEPEHUN, NpHeMaMu OOpabOTKH M OLIEHKH
MOTPEIIHOCTH PE3YJIbTATOB U3MEPEHUH, PAaBUIaMH MPEACTABICHUS SKCIIEPUMEHTANIbHBIX JaHHbBIX.

4. O0beM AUCHHMILIMHBI M BUJbI y4eOHOH padoThl
OOmast TpyIOeMKOCTh IUCHUIUIMHBI cocTaBisieT 4.0 3a4eTHBIX €AMHUIBI W TIPE/ICTaBICHA B
tabmune 4.1.
Tabnuna 4.1 — Tpy10eMKOCTb TUCIUIIMHBI

Bunbl yueOHOI nesTeIbHOCTH Bcero gacos CemecTpbl

5 cemecTp
AyIUTOpHBIE 3aHATHUS (BCETO) 60 60
Jlexun 26 26
[IpakTryeckue 3aHATHS 18 18
JlaGopaTopHbie pabOThI 16 16
W3 Hux B uHTEpakTUBHOI popme 12 12
CamocTosiTenpHas padora (BCero) 48 48
[TonroroBka K KOHTPOJIBHBIM paboTam 5 5
Odopmienune oTueToB Mo JaOOpaTOPHBIM paboTam 12 12
[IpopaboTka TeKIIMOHHOTO MaTepHraa 7 7
CamocTosiTeTbHOE U3YUYEeHHE TeM (BOITPOCOB) TEOPETHUECKOM 11 11
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4acTH Kypca
[ToaroroBka K MpakTUYECKUM 3aHATUSAM, CEMUHApaM 13 13
Bcero (0e3 sx3amena) 108 108
[MonroroBka u cnava sK3aMeHa 36 36
OO0mmas TpyA0eMKOCTb, 4 144 144
3auetHbie EnunauIis 4.0 4.0
5. Conep:kanue TUCHUILINHBI
5.1. Pa3nenbl AMCUMILUIMHBI M BU/IbI 3aHATHI
Pazensr TUCIIMIUIMHBL ¥ BUBI 3aHSITUN IPUBEICHBI B Ta0imie S5.1.
Tadmuua 5.1 — Pa3aensl IUCHUIUINHEBL U BUIBI 3aHITUHA
Ha3zBaHus pa3iefoB AUCIMILIMHEL R grRe8 BRE ESREvegr=3¢gs=
5 cemectp
1 OcuoBbl MeTposioruu. [TorpemrHocTu 6 2 0 4 12 |OIIK-5, OIIK-
U3MEPECHUM. 7
2 O6paboTKa pe3ynbTaTOB U3MEPEHHI 4 8 0 9 21 | OIIK-5, OIIK-
7
3 Metozsl U CpeicTBa U3MEPEHUS 14 6 12 25 57 OIIK-5, OIIK-
(GU3HYECKUX BEIMIMH. ABTOMATH3AIIHS 7
HU3MEpPEHU.
4 ObecnieueHUEe IMHCTBA U3MEPEHUH. 2 2 4 10 18 | OIIK-5, OIIK-
OCHOBBI METPOJIOTUYECKOTO 7
oOecrieyeHus.
Hroro 3a cemectp 26 18 16 48 108
Hroro 26 18 16 48 108
5.2. Conep:xanue pa3ieioB JMCUUILIAHBI (110 JIEKIUSIM)
Coneprkanue pa3iesioB JUCIUIUIHH (T10 JICKIIMAM) IPUBEIEHO B Tabnuiie 5.2.
Tabnuna 5.2 — ConepkaHue pa3AenoB TUCIHUIUIMH (TIO JEKITUSIM)
Ha3Banus paznenon ConepaHue pas/IeoB JUCIMILTHEGI o Tekmmam L 8 § 8 = & S
5 cemectp
1 OcHoBbI MeTponioruu. | OCHOBHBIE NOHATHS, TEPMHUHBI U ONIPENETICHUS 6 OIIK-5,
[TorpemnocTtn MeTposioruu. Cucrema eAMHUL PU3HMUECKUX BEIUYUH OIIK-7
U3MEPEHUM. (®B). Knaccudukanuu BUI0B U3MEPEHUH, METOOB U
cpencts uzmepenuii (CHN). OcHoBHBIE
Metposiornueckue xapakrepuctuku CHU. OcHOBBI
Teopuu norpemHocreid. Knaccuduxanus
norpemHoctei. CucreMaTu4yeckue U ciydaiHble
MOTPEUIHOCTH, UX 0COOEHHOCTH.
Hroro
2 O6paboTka IIpaBuiia cymmupoBanus norpemsocteil. [Ipasuna 4 OIIK-5,
pe3yabTaTOB U3MEPEHUN | MpEeCTaBICHUs pe3yybrara n3mepeHus. OopadoTka OIIK-7
PE3YIBTATOB MPSMBIX OJTHOKPATHBIX TEXHHUECKUX
n3Mepennii. HopmupoBaHrue 0OCHOBHOM 1
nonoaHUTeNbHOM norpemHocteit CU. O6paboTtka
pPe3yIbTaTOB MHOTOKPATHBIX PABHOTOYHBIX
n3Mepenuil. UnenTudukaius 3akoHa pacrpeieaeHus
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onbITHBIX NaHHBIX. Kputepuii [Tupcona. O6paboTka
pe3yJIbTaTOB KOCBEHHBIX U3MEPEHUM.

Htoro

3 MeTobl 1 cpelcTBa
HU3MEpPEeHHS PU3HUCCKUX
BCJIMYUH.
ABTOMaTH3anus
U3MEPECHUM.

O06001IeHHBIE CTPYKTYPHBIE CXEMbI H3MEPHUTEIBHBIX
npuoopoB. [IpunaIMIEl moctpoenus mudpossix CHU.
MeTobl U CpeICTBA U3MEPEHUSI HAIIPSKEHUSI, TOKa U
MoutHocTU. I3MepeHne napameTpoB 1eTeil.
HccnenoBanue hopMbl CUTHAIA.
Ocmnorpaduueckue namepenus. Msmepenue
4aCTOTHI, UHTEPBAJIOB BpeMeHHU. [laTunku. M3mepenue
HERJIEKTPUYECKUX BEJTMYMH. ABTOMATHU3ALIUS
n3MepeHuil. MukponpoueccopHble pudopsl,
nHpopMannoHHo-u3MepuTenbHbie cucteMsl (MC).

14

HUroro

14

OIIK-5,
OIIK-7

4 OOecneueHyre eqUHCTBA
u3mepennit. OCHOBBI
METPOJIOTHYECKOTO
o0ecreycHus.

[Tonstue Merposoruueckoro odecnederus: (MO).
IlonsiTHe «enMHCTBO U3MEPEHU». OCHOBHBIE
noJjioxkeHus 3akoHa P® «O6 obecnieueHnn eJMHCTBA
n3mepenui». Chepsl rocy1apcTBEHHOIO
peryaupoBaHus oOecrieyeH!s eAMHCTBA U3MEPEHUN
('POEN). O6s3aTenbHbIe TPEOOBAHHS K H3MEPEHUSM,
CpeACTBaM U3MEpPEHHM, METOAMKAM BBIITOJIHEHHS
n3mepenuii, eqununam ®B. @opmel [POEN.
Cuctema Bocnipoussezienus eaunul @B u nepenaun
UX pa3Mepa BCeM CPeACTBaM U3MEPEHUH. DTalIoHbI,
BUIbI 3TaoHOB. [ToBepka u kanuOpoBka CU.
[ToBepoUHbIE CXEMBI 1 METOAMKH ITOBEPKHU.
I'ocynapcTBeHHBIN METPOJIOTHYECKUI Ha130P.

HUroro

2

OIIK-5,
OIIK-7

Hroro 3a cemectp

26

5.3. Pazesibl AUCHMILUIMHBI U MEKIMCHUIIIMHAPHBIE CBSI3H ¢ 00eceYHBAKIIMMU (PeAbIIYLIHMHU)

U o0ecne4yrnBaeMbIMHU (TMOCJIeTYOIMMH) U CHUILTHHAMMA

Pa3znenpl nucHUIUIMHBI U MEXIUCHUIUIMHAPHBIE CBSI3U C 00ECTIEUMBAIOUIMMHU (TIPEABLAYIIIMH) U

obecnieynBaeMbIMU (HOCJ'IeI[y}OIJ_II/IMI/I) AUCHUIINIMHAMU IPCJICTABJICHBI B Ta6J'II/II_Ie 5.3.

Tabauna 5.3 — Paznenbl IUCHUIUIMHBI M MEKIUCIMILNIMHAPHBIE CBSI3U

HawnmenoBanue JUCIUITIINH

Ne paznenoB maHHOM AMCIUIUIMHBI, AJ11 KOTOPBIX
HEO0O0XO0UMO M3YUYEeHHE 00ECTICUNBAIONINX U
00ecrneynBaeMbIX TUCIIATUIHH

1 2 3 4
[IpeamecTByroMmME TUCHUTITUHBI
1 Marematuka + +
2 TeopeTnueckue OCHOBBI ANEKTPOTEXHUKHU +
3 dusnka +
[Tocnenyromre TUCHUTIITMHBI
1 Be3omacHOCTH KU3HEAEATETbHOCTH + + + +
2 IlpenaunioMHas MpakTHKa + + + +

5.4. CooTBeTcTBHE KOMIIETEHIUH, GOPMHPYEMBIX IPH U3Y4YCHHH AUCHHUILIMHBI, 1 BUAOB 3aHATHH
CooTBeTcTBHE KOMIETEHIMH, (OPMUPYEMBIX NpPU H3YYEHHHM TUCHMIUIMHBL, U BUAOB 3aHATHH
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IpeJCTaBIeHO B Tabmuie 5.4.
Tabmuma 5.4 — CoOTBETCTBHE KOMIIETCHIIMM, (POPMUPYEMBIX TPH W3YYCHUH AUCIUIUIMHBI, U BHJIOB

3aHATHI
2 = Buibl 3aHATHI
ZE= o . s s o] = - s - s = . @DOopMBI KOHTPOJIA
<z = = E a8 Ho 3o L = &

OIIK-5 + + + + KonTponbHast padora,
Ox3ameH, OTyeT 1o
naboparopHoit padore,
BricTtymienue (1okmang) Ha
3aHATHH, TecT

OIIK-7 + + + + KoHntposbHas pabora,
Dk3ameH, OTUET 110
nabopaTopHO# paboTe,
BricTyruienue (Joknan) Ha
3aHATHH, TecT

6. UHTepakTHBHBIE METObI M (POPMBI OPraHN3ALMU 00yUEHUS
TexHoOrNM UHTEPAKTUBHOTO 00yYEHUS MPH Pa3HbIX (popmax 3aHATHI NpUBeIeHBI B Tabmuie 6.1.
Tabmuna 6.1 — TexHOIOTMH HHTEPAKTUBHOTO OOYYECHHUS IPU PA3HBIX (GOpMax 3aHITHN

HNHTepakTuBHBIE HHTepakTuBHBIE
HuTepakTuBHBIC
MeTto b1 MPAKTUYECKUE 3aHSTUS, | TaDOpaTOpPHBIE 3aHATHUSA, Bcero, u
JEKIHH, 9
q q
5 cemecTp
BeicTynuienue B ponu 4 4
oOyuJarorero
Pemenue 4 4
CUTYaIMOHHBIX 3a/1a4
Pabora B komanze 4 4
Hroro 3a cemectp: 4 4 4 12
Hroro 4 4 4 12
7. JIaGopaTopHbIie padoThI
HanmenoBaHue 1a60paTopHBIX paboT mpuBeaeHO B Tabuue 7.1.
Tabnuna 7.1 — HaumeHoBaHue 1a00paTOPHBIX paboT
(D]
HasBanwus pasjenos HaumenoBanwue 1a60paTopHbIX paboT (g g8 =% g
5 cemecTp
3 Metoasl U cpecTBa [IpuMeneHue >neKTpOHHOTO octuiuiorpada ais 4 OIIK-5,
U3MepeHUst PU3MUECKUX | HUCCIIEIOBAHUS JEKTPUUECKUX CUTHAJIOB. OIIK-7
BEJIMYMH.
W3mepenne peakTHBHBIX MApaMETPOB AIEKTPHUECKUX 4
ABTOMaTu3anus s
o nenein
U3MEpEHUH.
HccnenoBanne TEH30METPUUIECKUX U3MEPUTEIBHBIX 4
npeoOpaszoBareneil (TEeH301aTYNKOB)
Hroro 12
4 Obecneuenue equHcTBa | [loBepKka cpescTB U3MEpEHHI 4 OIIK-7
n3MepeHuii. OCHOBBI
3Mepe OcHo Wroro
METPOJIOTHYECKOTO
o0ecrieyeHus.
Hroro 3a cemectp 16
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8. IIpakTHyeckue 3aHATHUSA (CEMUHAPDI)
HanMeHoBaHMe MpakTUYECKUX 3aHATHN (CEMUHAPORB) MPUBEICHO B Tadimile §.1.
Tabnuma 8.1 — HauMmeHoBaHUE MPAKTUUECKUX 3aHITHI (CEMUHAPOB)

o (D]
HasBanwus paznenos HanMeHOBaHWeE IPaKTHYECKNX 3aHsATHIT (cemunapoB) L 8 £ 81 = § e
5 cemecTp
1 OcHoBbI MeTpoJiOTUH. | MeToIMYeCKre CUCTEMATHUYECKUE TTOTPEIIHOCTH. 2 OIIK-5,
[Torpemnoctu Brenenue nonpaBok. MaciraOHbie OIIK-7
HU3MEPECHUI. npeoOpaszoBarenu. KonrponsHas padora (0,5 gac)
Utoro 2
2 O6paboTka Canyuaitnsle norpewmHoctu. [lpaBuna cyMmMupoBanust 2 OIIK-5,
PE3yJbTaTOB UBMEPEHUN | MOTPEUIHOCTEH. OIIK-7
OO0paboTka pe3yIbTaTOB MPSMBIX OJTHOKPATHBIX 2
m3mepenuit. [lorpemnoctu CU. KontponbHas padoTa
(0,5 gac).
O6paboTka pe3ynbTaTOB MHOTOKPATHBIX 2
paBHOTOUHBIX H3MepeHuit. Kontponbsnas padora (0,5
qac).
O0paboTka pe3yIbTaTOB KOCBCHHBIX H3MEPEHUH. 2
Kontponbnas padota (0,5 yac).
Utoro 8
3 Metopl U cpeacTsa [udpossie uzmepurenu. M3mepenne HanpsHKeHUH. 2 OIIK-5,
u3MepeHus gusndyeckux | M3mepeHue napaMeTpoB Lemnei. (MHTEPaKTUBHOE OIIK-7
BEJINYHH. 3aHsTHE | yac)
ABTOMaTH3aLUA
>an Ocmmnorpaduueckue uzmepenus. Ludpossie 2
HU3MEPECHHUI.
P 3aroMHHaroNme ocumiorpadsl. JaTanku
(MHTEpaKTUBHOE 3aHsATHE | Yac).
HNaruuku. V3MepeHne HeINEKTPUISCKUX BETNIHH 2
(uHTEepakTUBHOE 3aHsATHE | Yac).
Hroro 6
4 Obecneuenue enuHcTBa | OCHOBHBIE MO0XkeHHs 3akoHa PD «O06 obecnieuennn 2 OIIK-7
n3mepennii. OCHOBBI €IMHCTBA n3MepeHui». . CucremMa BOCIIPOU3BEICHUS
METPOJIOTHYECKOTO enunull @B u nepegaun ux pazMepa BceM CpeicTBaM
oOecrieyeHus. u3MepeHuil. DTanoHbl, BUAbI 3TajloHOB. [loBepka u
kanuOpoBka CU (MHTepakTHBHOE 3aHsATHE 1 yac).
KonTponbnas paborta Ha TeMy "Obecnieuenue
enuHcTBa nu3mepeHuit". (1 gac)
Hroro 7
Hroro 3a cemectp 18

9. CamocrosiTejibHasi pabora
Bunasl camocTosTenbHOM paboThl, TPYA0EMKOCTh U (hOpMUpPYEMble KOMIIETEHIIUU TPEACTABICHBI B
Tabymue 9.1.
Tabnuua 9.1 — Buasl caMocTosATeNNbHON PabOThI, TPYIOEMKOCTh U (POpMHUPYEMbIE KOMIIETEHINH

Buapl camoctosTenbHol S & 4 B % E
Hassauus paszenos a 25582 3 ®opMBI KOHTPOIS
paboThI ~ o &5 o 2
5 ceMecTp
1 OcHoBel MeTponorun. | Ilogroroska k 1 |OIIK-5, | KonrtposabHas pabora,
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[TorpemnocTn
U3MEPECHUM.

MPAKTUYECKUM 3aHATHIM,
ceMHHapaMm

[TpopaboTka JEKIIMOHHOTO
MaTepuana

IToaroroBka x
KOHTPOJIbHBIM paboTam

Htoro

OIIK-7

Tect, DK3aMeH

2 O6paboTKa pe3ynbTaToB
M3MEpEHU

Iloaroroska k
MPAKTUYECKUM 3aHATHUSIM,
ceMHHapam

IToaroroBka x
MPAKTUYECKUM 3aHATUSIM,
ceMUHapam

Iloaroroska k
MPAKTUYECKUM 3aHATHUSIM,
ceMHHapam

IloaroroBka k
MPAKTUYECKUM 3aHATHUSIM,
ceMHHapam

[IpopaboTka JTeKIIMOHHOTO
MaTtepuaia

IloaroroBka k
KOHTpPOJIbHBIM paboTaM

Hroro

OIIK-5,
OIIK-7

Konrpomnsnas pabora,
Tect, DK3aMeH

3 Metopl U cpeacTsa
u3MepeHus: PU3NIECKUX
BEJIMYMH. ABTOMAaTH3alUs
U3MEPEHUM.

TloaroroBka K
MPAKTUYECKUM 3aHATHUSIM,
ceMHHapam

IloaroroBka k
MPAKTUYECKUM 3aHATUSIM,
ceMUHapam

TloaroroBka K
MPAKTUYECKUM 3aHATHUSIM,
ceMHHapam

CamocrosiTenbHOe
U3Yy4eHHE TeM (BOIIPOCOB)
TEOPETUYECKON YaCTH

Kypca

ITpopaboTka JIEKIIHOHHOTO
MaTtepuaia

OdopMmieHre 0T4EeTOB 1O
nmabopaTopHBIM paboTam

Hroro

25

OIIK-5,
OIIK-7

BricTyruienue (1okmnan) Ha
3ansTiu, KoHTposbHAs
pabora, OTyeT no
nabopaTopHoii paboTe,
Tect, Dx3ameH

4 O0ecrieueHUE SAUHCTBA
n3MepeHuii. OCHOBBI
METPOJIOTHYECKOTO
obecreyeHus.

Iloxaroroska k
MPAKTUYECKUM 3aHATHSIM,
ceMHUHapam

CaMoOCTOSTEIBHOE

OIIK-7,
OIIK-5

Beictynnenue (oxmnan) Ha
3aHsATUU, KOHTpOIpHAS
pabora, Otyer 1o
nabopaTopHO# paboTe,
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H3y4eHue TeM (BOPOCOR) Tect, Dk3aMeH
TEOPETUYECKON YaCTH

Kypca
OdopMieHre 0T4EeTOB 1O 3
nabopaTOpHBIM paboTam
[ToaroroBka k 1
KOHTPOJIbHBIM paboTam
Utoro 10
Hroro 3a cemectp 48
[ToaroroBka u ciaya 36 DK3aMeH
IK3aMeHa
Hroro 84

10. KypcoBasi paGora (mpoexr)
He npexgycmorpeno PYIL

11. PeliTuHroBasi cucreMa JJisi OEHKHU yCIIeBAeMOCTH 00y4aro M XCH

11.1. baanbHble OLEHKH 1JIS1 3J1eMEHTOB KOHTPOJIS
Tabnuma 11.1 — bayuibHbIe OLIEHKHU 11 3JIEMEHTOB KOHTPOJIS

o " MakcumanbHBIN
o MakcumanbHbIi MakcumanbHbIi
DnemMeHThl y4eOHOI OaJt 3a repuos Bcero 3a
Oamn Ha 1-yto KT ¢ | 0asn 3a nepuon
JEeSITEIbHOCTH mexnay 2KT u na CEMECTp
Hayana cemectpa | mexay 1KT u 2KT
KOHEII ceMecTpa
5 cemectp
BricTynnenue (nokian) Ha 3 3
3aHATAN
KontponpHas pabora 12 12 6 30
Otuer o nabopatopHoit 8 24 32
pabore
Tect 5 5
Hroro makcumym 3a 12 20 38 70
nepuos
DK3aMeH 30
Hapacratomum urorom 12 32 70 100

11.2. Ilepecuyer 0a/1710B B OLCHKH 32 KOHTPOJIbHbIE TOYKH
[Tepecuet OansIoB B OLIEHKH 32 KOHTPOJIbHbBIE TOUKHU MpeAcTaBieH B Tabnuue 11.2.
Tabauna 11.2 — [lepecueTr 6a/I0B B OLIEHKH 33 KOHTPOJIbHBIE TOUKH

baynel Ha 1aTy KOHTPOJIBHOM TOYKH Onenka

> 90% oT MakcuManbHOM cyMMbl 6asutoB Ha fgaty KT 5

Ot 70% no 89% ot MakcumanbHOM cymMbl 6ayioB Ha aaty KT

4
Ot 60% 10 69% OT MakcuManbHOM cyMMbl OayutoB Ha gaty KT 3
2

< 60% ot MakcumasibHOM cyMMbI OatoB Ha gaty KT

11.3. IlepecueT cyMMbI 02/1710B B TPAAUIIMOHHYI0 M MEKAYHAPOJAHYIO OLIEHKY
[Tepecuer cymmbl OaIOB B TPaJULIMOHHYIO U MEXKAYHAPOJHYIO OLIEHKY MPEJICTABICH B TalOHIe
11.3.
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Ta6nuna 11.3 — IlepecueT cymMMbl 0aJIJIOB B TPAAULIMOHHYIO U MEKIYHAPOIHYIO OIICHKY

Htorosas cymma 6ajios,

Omnenka (I'OC) YYHUTHIBACT YCIEITHO CIAHHBIN Omnenka (ECTS)
JK3aMeH
5 (oTMyHO) (3aYTEHO) 90 - 100 A (0TIMYHO)
85-89 B (ouens xoporo)
4 (xopor110) (3a4TEHO) 75-84 C (xoporo)
70-74
D (ynoBneTBOpHUTEIBHO)
3 (y10BIETBOPUTEIHHO) 65 - 69
(3a4TeHO) 60 - 64 E (nocpencTBenHo)

2 (HEeyOBJIETBOPUTEIILHO) (HE

Hwuxe 60 6auios F (HeynoBiIeTBOPUTEIIHLHO
3a4TEHO) (neyn p )

12. YuyeOoHO-MeTOAMYECKOE M HH(POPMALIMOHHOE 00ecTeyeHue JUCIUNIMHBI

12.1. OcHoBHasi 1MTEpPaTYypa
1. Ortuanko B.®. Metpomnorusi, cranmaptuzamus u cepruduxanus: Yued. mocodue. — ToMmck:
ToMckuil MEKBY30BCKUN LIEHTP AUCTaHIIMOHHOTO oOpazoBanus, 2010. — 208c. (Hanuuue B OGMOIMOTEKE
TYCVYP - 62 5k3.)
2. Merponorus u paguousmepenus: YueOuuk nns By3os/ B.M. Hedenos, B.M. Xaxun, B.K.
butiokoB u np.; Pen. B.M. Hedbénos. — M.: Brictias mkoina, 2006. — 525 c.: wi. (Hanmuaue B OMOIMOTEKE
TYCVYP - 48 5k3.)

12.2. lonoaHuTeIbHAS JIUTEPaTypa

1. DOpacroB B.E. Merponorus, crangaptuzanus u ceprudukanys: Yued. mocodue. — Tomck:
W3n-Bo ToMck. roc. yH-Ta CHCTEM YIp. U paauodnekTpoHuku, 2005. — 266 c. (Hanuyue B OMOIHMOTEKE
TYCVYP - 340 5k3.)

2. B.®.Otuanko, KO.B.Cpaposckuii, B.E.OpactoB. MeTposnoruss 1 TeXHHYECKHE H3MEpPEHUS:
VYue0. [Tocobue. — Tomck: M3n-Bo ToMck. roc. yH-Ta CUCTEM YIIP. U paguo3nekTpoHuku, 2007. (Hanuuue
B 6mbnuoreke TYCVYP - 15 3k3.)

3. JIx. ®paiinen. CoBpemennsie atunku: CrnpaBounuk. — Mocksa: Texnocdepa, 2006. — 592 c.
(mamuune B 6ubnuoreke TYCVYP - 50 ok3.)

4. 3akon PD «OO6 obecneueHuu emuHcTBa H3MepeHuin» ot 26.06.2008 1. Nel(02-d3. [ara
oOparieHus 3.05.2018r [DnexkTpoHHBII pecypc] - Pexum JOCTYyIIA:
http://www.consultant.ru/document/cons doc LAW 182748/, nata oOpamenus: 29.05.2018.

5. Oruvanko B.®. Merponorus, crangaptuzanus U ceprudukanus: YueOHOe METOIUYecKoe
nocobue. — Tomck: TMIIZO, 2010.-52¢. (Hanuuue B 6udmmoreke TYCVYP - 16 3k3.)

6. TexHuueckue HU3MEPEHUS W NPUOOPBI: YYEOHUK JUISL CTYHA. YUPEXAEHUH BbICHI. NPoOd.
obOpazoBanus / B.YO.Illummapes. — M.: Akanemus, 2010. — 384c. : bubnuorexka TYCVYP, (nanuuue B
ouomuorexke TYCVYP - 11 3k3.)

12.3. YueOHO-MeTOAMYECKHE MMOCO0U A

12.3.1. O6s3aTesibHBbIE Y4eOHO-METOAUYECKHE MTOCOOUSA

1. Merponoruss U TeXHUYECKUE H3MepeHMs: YuyeOHo-meroauueckuil komruiekt MuTU ans
Hanpasienus 28.03.01 ®OT/ Otuanko B.®. - Tomck, 2018r. Yuebnoe metoauueckoe nocodue [Ipaktuka
MuTU ®OT. Jara obpamenus 3.05.2018 [Onektponnbiii pecypc] - Pexwmm gocryna:
http://new.kcup.tusur.ru/library/metrologija-i-tehnicheskie-izmerenija-1, nata oopamenus: 29.05.2018.

2. Mertponorusi U TEXHHYECKHE HW3MEpeHHus: YueOHO-MeToauueckuii komruiekt MuTU s
HanpasieHuss 28.03.01 ®OT/ Oruyanko B.®. - Tomck, 2018r. YuebHO-MmeToauueckoe mocobOue
JIa6.paboTs! Mo pucHHUILUIMHAM MeTposorudeckoro npodums. Jata oopamenus 3.05.2018 [DnekTpoHHBIHA
pecypc] - Pexxum nocryna: http://new.kcup.tusur.ru/library/metrologija-i-tehnicheskie-izmerenija-1, nara
obOpamenus: 29.05.2018.

3. Merponoruss U TEXHUYECKHE H3MepeHUus: YdueOHo-MeToauyeckuid komruiekt MuTU nns
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HanpasieHuss 28.03.01 ®IT/ Otuanko B.®. - Tomck, 2018r. YueGHOe MeToauueckoe mnocobOue
CamocrositennbHass  padora  MwuTU  ®OOT  [DnektponHbli  pecypc] -  Pexum  gocryna:
http://new.kcup.tusur.ru/library/metrologija-i-tehnicheskie-izmerenija-1, nata oopamenus: 29.05.2018.

12.3.2. YuyeOHO-MeTOAMYECKHE MTOCOOUS /ISl JIUI C OTPAHUYEHHBIMH BO3MOKHOCTSIMHU 310POBbSI M
WHBAJUI0B

Y4eOHO-MeTOINYEeCKHE MaTepHaibl ISl CAMOCTOATEIBHON U ayIUTOPHON paboThl 00ydaronInXCs
U3 YMCIIA JIUI C OTPAaHUYEHHBIME BO3MOYKHOCTSIMH 3JI0OPOBbSI U MHBAIHIIOB TPEAOCTABISIOTCS B (hopMmax,
aJIalITUPOBAHHBIX K OTPaHHYCHUSM HUX 3[I0POBbS U BOCHPUATHS HHOOpMALIUY.

JIJ1s1 JIM1 ¢ HAPYLIEHUsSIMH 3PEeHHUsI:

- B (hopMe IEKTPOHHOTO JJOKYMEHTA;

— B IIEYaTHOH (pOopMe yBETMUECHHBIM MIPU(TOM.

JIJ1s1 JINI ¢ HAPYIIEHUsSIMH CJIyXa:

- B (hopMe IIEKTPOHHOTO JJOKYMEHTA;

- B IIEYATHOH (opme.

J1J1s1 JIMIL ¢ HAPYUIEHHSIMHM ONOPHO-IBUTATEJbHOI0 anmnapara:

- B (hOpMeE AIEKTPOHHOTO JJOKYMEHTA,;

- B [I€UaTHOM opme.

12.4. IlpodeccuonanbHbie 6a3bl JAHHBIX U MH(POPMAINMOHHBIE CIIPABOYHBbIE CHCTEMbI
1. new.kcup.tusur.ru
2. https://lib.tusur.ru/ru/resursy/bazy-dannyh

13. MaTepuajibHO-TeXHHYeCKOe o0ecneyeHne JUCHUILIMHBI U TpedyeMoe NporpaMMHoe
o0ecrneuenue

13.1. O0mue TpedOBaHUS K MATEPHAJIBbHO-TEXHUYECKOMY U POrPAMMHOMY 00ecre4eHHI0
AUCHUILTUHBI

13.1.1. MaTepuajibHO-TeXHUYECKOEe U POrpaMMHOe oOecnedyeHue 1JIs JTeKIIHOHHBIX 3aHATH I
Jnis mpoBeneHus 3aHATHI JICKIIMOHHOTO THIIA, TPYNIIOBBIX W MHIUBUAYAJIBHBIX KOHCYJIbTAIUH,
TEKYILET0 KOHTPOJISI U MIPOMEKYTOUHOM aTTECTAI[MH UCIOIb3yeTCsl yueOHasi ayJIUuTOPUsS C KOJHMYECTBOM
MOCaZOYHbIX MECT He MeHee 22-24, o0opymoBaHHas JOCKOW M CTaHAAPTHOM Yy4eOHOH MeOembio.
HmeroTcss  1eMOHCTpAallMOHHOE 00OpYyJOBaHWE W Y4eOHO-HATJISIIHBIC TOCOOMS, OOECIIeYHBAKOIIUE
TEMaTUYEeCKHE WILTIOCTPAIIH 10 JICKIIMOHHBIM pa3zesiaM TUCIIUILITHHEI.

13.1.2. MaTepuajibHO-TeXHUYECKOE U MPOrPpaMMHOe oOecneuyeHue 1Jis1 NTPAKTHYECKUX 3aHATHIl

VYyeOHast aynuTopus

yueOHasi ayIuTopus IJs TPOBEIACHHUS 3aHATUN JEKIMOHHOTO THUIA, yuyeOHas ayauTOpHus s
MIPOBEACHUS 3aHATHI MPAKTUYECKOTO TUIIA, YUeOHAas ayUTOPHUS IJIsl IPOBEACHUS 3aHATHI CEMUHAPCKOTO
TUIA, TIOMEIIEHUE I MPOBEACHUS TPYNIOBBIX W WHIUBUAYAIbHBIX KOHCYIbTALIUMA, MOMEIIEHUE IS
MPOBEACHUS TEKYIIETO KOHTPOJIS U IPOMEKYTOUHOHN aTTeCTallul

634034, Tomckas obnacts, r. Tomck, Bepunnuna ynuia, 1. 74, 208 ayxa.

Onucanne uMeronerocs 000py10BaHus:

- KommnekT cnenuanuzupoBanHoi yueOHo# Meben;

- Pabouee mecTo mpenogaBartens.

[TporpamMmmHoOe obecrieueHue He TpeOyeTcs.

13.1.3. MaTepuajbHO-TeXHHYECKOE H IPOrpaMMHOe o0ecrnedeHne 1Jis1 JJaO0paToOpHbIX padoT

JlaGopaTopust METPOJIOTHH U U3MEPUTENEHON TEXHUKH

yueOHasi ayIuTOpUs AJsl MPOBENEHUS 3aHATHH MPaKTHUUECKOTro TUIa, yuyeOHasl ayIuTopus JUIs
MIPOBE/ICHUS 3aHATUH J1aOOPATOPHOTO THIA

634034, Tomckas obnacts, r. Tomck, Bepuinnuna ynuna, 1. 74, 212 aya.

Onucanue UMEIoIIerocs 000pyA0BaHUS:

- Ocuumnorpag ananorossiid pupmel INSTEK (4 mT.);

- Octutorpad uugposoit INSTEK;
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- 'enepaTop curnanos tuna '3 (2 wr.);

- I'eneparop curranos tumna I'S (5 mr.);

- YactoTomep rudposoii Y3-34;

- MunmuBonsT™MeTp B3-38 (2 mmit.);

- Usmepurens nodpornoctu E9-4;

- Usmeputens noopotHoctu E4-4,

- Usmepurens E12-1(A);

- Usmepurens E12-1;

- Hactoromep U3-44 (4 wr.);

- Usmepurens RLC (2 mit.);

- Usmepurens E7-21,

- Amnepmertp-BonbTMeTp-oMMeTp ABO-5M (3 mT.);
- Moct P329 (2 mr.);

- Bonbt™erp cepun M (6 mmit.);

- McTtouyHuk nuTanusi NOCTOSSHHOTO TOKa (5 mT.);

- McTouHuKk nuTaHusi HOCTOSIHHOTO TOKA MPOrpaMMHUpyeMbli (2 mIT.);
- Marasus conpotuBieHuii (3 wmwr.);

- ['aneBanOMETp;

- Bomer™merp @-204/1 (B makere, 2 1mIT.);

- ®azometp cepuu D2 (4 mr.);

- 'eneparop-uacroromep AHP-1001;

- [Torenumnomertp I1I1-63 (3 miT.);

- Menurens Hanpsokenust J1H-1;

- KommekT cnenuanuzupoBanHoit yueOHoi mebenu;
- PaGouee mecTo mpemnogaBates.

[TporpamMmmHoe obecrieueHue He TpeOyeTcs.

13.1.4. MaTepuaIbHO-TeXHHMYECKOE U POrPpaMMHOe oOecriedeHue sl CAMOCTOSITeIbHOH PadoThl
Jiis caMocToATeNbHONM pabOThl MCIONB3YIOTCS Y4eOHbIE ayTUTOPUHU (KOMIBIOTEPHBIE KJIAcchl),
PaCIOJIOKEHHBIE 110 aJpecam:
- 634050, Tomckas obnacts, . Tomck, Jlennna mpocnexT, a. 40, 233 ayn.;
- 634045, Tomckas obnacts, T. ToMmck, yi. Kpacnoapmetickas, 1. 146, 201 ayxn.;
- 634034, Tomckas obnacts, T. ToMmck, Bepmmnuna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckas obnactb, T. ToMck, Bepminauna ynuna, 1. 74, 207 ayn.

CocraB 00opy10BaHUS:

- yueOHas meOerb;

- koMnbroTepsl kiacca He Huxke [I9BM INTEL Celeron D336 2.81'Tw. - 5 mt.;

- KOMIBIOTEpPHl MOJKIIOYEeHbl K ceTd «MHTepHeT» M 00ecnednBaloT AOCTYH B 3JEKTPOHHYIO
MH(POPMAIIMOHHO-00pa30BATENBHYIO CPEely YHHBEPCHUTETA.

[lepedeHs mporpaMMHOTO OOECTICUCHHUS:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

13.2. MaTepuajbHO-TEXHHYECKOe o0ecrieyeHne M CUMILIUHBI JJIS JIUI ¢ OTPaHUYeHHBIMH
BO3MOKHOCTSIMM 310POBbSI 1 HHBAJIHU/I0B
OCBOGHI/IG AUCHUIIVIMHBI JIUOaMU C Ol"paHI/IquHI)IMI/I BO3MOXHOCTSIMHA SHOpOBBSI U UHBaJInNJaMH
OCYIIIECTBISIETCS C UCIIOJIb30BAHUEM CPEJICTB 00Y4YEeHHS OOIIEro U CenaaIbHOr0 Ha3HAYSHUS.
[Ipu 3aHATHSAX € OOYYAIOMIMMHUCS € HAPYIIEHUSIMHM CJyXa TPETyCMOTPEHO HCIOJIb30BaHUE
3BYKOYCUJIMBAIONIEH amnmaparypbl, MYJIbTUMEAUNHBIX CPEACTB W JPYIMX TEXHHUYECKHX CPEACTB
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npuema/mepenaun yueOHoil nHpopManuu B AOCTYMHBIX (hopMax, MOOMIIBHOM CHCTEMBI IPETOIaBaHUs
1711 00YYaIOMIMXCS ¢ WHBAIUIHOCTHIO, TIOPTATUBHON MHIYKIIMOHHOM CHCTEMBI. YueOHas ayAuTOpHS, B
KOTOpOHM 3aHUMAIOTCA OOydaroluecs ¢ HapylIeHHWEM Cllyxa, 00OpyAoBaHa KOMIIBIOTEPHON TEXHHKOH,
ayIMOTEXHUKOU, BUACOTEXHUKOM, S3JIEKTPOHHOU IOCKOM, MYJIbTUMETUIHON CUCTEMOM.

[Tpu 3aHATHAX ¢ 00YUAIOIIMMUCS ¢ HAPYLIEHUSIMHM 3PEHUSIMH TIPEIYCMOTPEHO HCIIOJIb30BAHKE B
JCKIMOHHBIX M Y4YEOHBIX ayIUTOPUSX BO3MOKHOCTH IIPOCMOTpa YyJAJCHHBIX OOBEKTOB (Hampumep,
TEeKCTa Ha JOCKE WIM Cclaiila Ha JKpaHe) MpH IOMOIIM BHUACOYBEIMUYUTENCH JUii KOM(OPTHOTO
pOCMOTpA.

[lpu 3aHATHSX ¢ OOYyYarOIIMMHUCS € HAPYWIEHUSIMH ONOPHO-ABUraTeJIbHOI0 amnmnapara
UCTIONIB3YIOTCSl JIbTEpPHATUBHBIC YCTPOWCTBA BBOJA HMH(OpMANMU W JpyrHue TEXHUYECKHE CPElCTBA
npuema/mepenayn yueOHoil mHpopManuyu B JOCTYHHBIX (popMax, MOOMIIBHOW CHUCTEMBI OOYy4eHHUs s
Jro/Iei ¢ MHBAINMHOCTBIO.

14. OIIeHO‘lHLIe MaTepHaJbl U METOAUYECCKNE PEKOMECHAAIIUH 110 OPraHU3allvui U3YyYCHUSA
AUCHHUIIIMHBI

14.1. Conep:xaHue OlleHOYHBIX MATEPHAJIOB U MeTOAUYECKHE PEKOMEeH1aluu
Jnis onleHKH cTeneHu chOpMUPOBAHHOCTH M YPOBHSI OCBOCHHSI 3aKPEIJICHHBIX 33 TUCIMILTHHOM
KOMIIETEHIIUH UCITOJIB3YIOTCS OLICHOYHBIE MaTEpUAIIbl B COCTaBE:

14.1.1. TecToBbIe 321aHUA

1). MetonoM u3MepeHust Ha3bIBaeTCs

COBOKYITHOCTbH ITIPUEMOB CPaBHEHMS U3MEPSIEMOM BEJIMUUHBI C €€ €IUHULIEH

COBOKYITHOCTH TPHUEMOB HCIIOJIb30BaHUS MPH W3MEPEHUH (PU3MUYECKOTO SBICHUS, HA KOTOPOM
OCHOBAHO U3MEpPEHUE

COBOKYITHOCTb JICHCTBUH 10 00ECIICUEHUIO B3aUMOJICHCTBUS CPEICTBA H3MEPEHHS C 00BEKTOM

COBOKYITHOCTb J€HCTBUI OIIEPATOPA IIPU BBIIIOJHEHUU U3MEPEHUN

2). Yto Takoe cpeACcTBO U3MEPEHUI

TEXHUYECKOE CPEACTBO , IPEAHA3HAYECHHOE JUUIs U3MEPEHUN

AIIEKTPOHHOE TEXHUYECKOE CPEICTBO

TEXHUYECKOE CPEJCTBO MJIM KOMIUIEKC TEXHMYECKHX CPEICTB Ul 00pabOTKH HM3MEpPUTEIbHOMN
uHpopMauu

MEXAHUYECKOE TEXHUUECKOE CPEICTBO

3). OcnoBHas norpemHocts CU, 3to

norpemtHocTh CU B peanbHbIX yCIOBUAX IKCILTyaTallun

norpemHocTh CU npu HOpMaNIbHBIX YCIOBUSIX KCILTyaTaluu

norpemHocTh CU, Bo3HMKaroOIIast U3-3a U3MEHEHUS U3MEPSIEMON BEJIMUUHBI BO BPEMEHU

norpemHocTh CH, BO3HHMKawIIas u3-3a BBIXOAA KAaKOW-TMOO BIMSIONICH BEIWYHHBI 3a
HOpPMAaJIbHbIE TPAHUIIBI

4). CucremaTuieckast OrpenIHocTh, 3T0

MOTPEIIHOCTb, KOTOpasi OCTACTCsl HEM3MEHHOW MM 3aKOHOMEPHO H3MEHSETCS MPHU IMOBTOPHBIX
U3MEpPEHUSIX OJIHOM U TOM K€ BEJIMYUHBI B OIMHAKOBBIX YCIOBUAX

HNOTPEIIHOCTh, BEJIWYMHA KOTOPOW CYIIECTBEHHO IPEBOCXOAUT BEJIMYHMHY IOTPEIIHOCTH,
00yCIIOBJIEHHYIO YCJIOBHUSIMH dKCIIEpUMEHTA

MOTPEIIHOCTh U3MEPEHUS, KOrJa U3MepseMasl BETMYHHA HE U3MEHSAETCS BO BpEMEHU

MOTPENIHOCTh, KOTOpasi HE 3aBUCUT OT U3MEPSIEMOM BEIIUYUHBI

5). JononuurensHas norpemnocts CH, 310

norpemHocTh CH, BO3HMKarOMas N3-3a U3MEHEHUS U3MEPSAEMON BEIMYMHBI BO BPEMEHH

norpemHoct CH, BO3HHKaromas W3-3a BBIXOJAa KAaKOW-JIMOO BIHMAIOUICH BEIWYMHBI 34
HOpMaJIbHbIE TPAHUIIBI

norpemHocTs CU npu HOpMaJIBHBIX YCIOBHUSX SKCILTyaTalluu

norpemiHocTh CU B peanbHbBIX YCIOBUSAX 3KCILTyaTalluu

6). ). Ciny4aiiHasi IOTpEUIHOCTb, 3TO

MOTPENIHOCTh, KOTOpasi 3aBUCUT OT 3HaYeHHs (pa3Mepa) U3MepsieMOl BETUYUHbI

HOTPENMIHOCTh, KOTOpasi PU MOBTOPHBIX M3MEPEHUSAX OJAHOM M TOH K€ BEJIMYUHBI B OJIMHAKOBBIX
YCIIOBUSAX MOXET U3MEHSTHCS 110 BEJIMYUHE U 110 3HAKY
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MOTPEIIHOCTD U3MEPEHUS 00YCIIOBIIEHHAs U3MEHEHHEM N3MEPSIeMOM BEJTMUUHBI BO BPEMEHHU

norpemHocTh CH, BO3HHMKamIIas #3-3a BBIXOAA KAaKOW-TMOO BIIMSAIONICH BEIWYHHBI 3a
HOpPMaJIbHbIE TPAHUILIBI

7). B yem cyTb pabOThI CPEJCTB U3MEPEHNUS, IOCTPOESHHBIX 110 METOy YPaBHOBEIIMBAIOLIETO

peoOpa3oBaHus:

IPOM3BOJIUTCS CPaBHEHUE M3MEpSAEMOM BEJIMYMHBI C HW3BECTHOM OOpa3LlOBON BEIWYMHOM,
CO3/71aBaeMOM 1IeNbI0 0OpaTHOM CBsI3U MpUdopa

HOCJIeI0BaTeNNbHAs JIMHEHKAa M3MEpHUTENIbHBIX IpeoOpa3oBaTesiell BBHIIOIHIET Hajl U3MepseMOn
BEJIMYMHON ONepariy, He0OX0IMMbIE IS TOJTyYeHHsI pe3yIbTara

pe3yibTaT M3MEPEHHs IOJIyYaloT IpPHU CIEUUATbHOW IMPOrpaMMHOM 00pabOTKe IMCKPETHBIX
BBIOOPOK M3MEPSAEMOI BETUUHUHBI

pe3yibTaT M3MEpeHHs MOoJy4yaroT IpeoOpa3zoBaHueM @Dyppe OT BXOJHOIO CHUTHajla CpelCcTBa
U3MEpEHUs

8). IlpuHIMn geicTBUs IU(POBOTO YaCTOTOMEPA

[IOJICYET MOMEHTOB IIE€PEXOAA M3MEPSIEMOI0 CHUTHala 4Yepe3 HOJIb 3a M3BECTHBIM HMHTEpBall
BpEMEHU

BBIJICTICHHE KoJjeOaTenpbHONW cucTeMoi ((puibTpoM) MepBOM TapMOHHKH CIIEKTpa H3MEPSIeMOro
CUTHaJIa

MOJICYET YKCJIa IEPUOAO0B U3MEPSEMOr0 CUTHAJIA 32 U3BECTHBIN UHTEPBAJ BpPEMEHU

CpaBHEHME 4acTOThI U3MEPSIEMOT0 CUI'HAJIa ¢ YaCTOTOM CUTrHana o0pa3loBOro reueparopa

9). biok B cTpykTypHO# cxeme mudpoBoro mamepurensHoro mnpubdopa (LIUIT), onpenensrommii
€ro CyIIHOCTh Ha3bIBACTCS

YCTPOMCTBOM YIPABIICHUS

U(PPOBBIM OTCUETHBIM YCTPOMCTBOM

aHaJIOTO-IIU(PPOBBIM MPeoOpazoBaTEIEM

YCTPOHCTBOM CPaBHEHMSI

10). YcnoBue 6ananca 4eTbIpeXIiedero Mocta Jijisi u3Mmepenus mapamerpos 1eneit (RLC):

IPOM3BEACHUS CMEXHBIX IJIEY MOCTa PaBHBI MEX1y cO00i

CYMMBI CMEKHBIX IIJIe4d MOCTa PaBHBI MEX]Ly COOOM

CYMMBI IPOTHBOIIOJIOMKHBIX I1JIEY MOCTA PABHBI MEXy cO00i

IIPOU3BEIEHNUS TPOTUBOMOIOKHBIX IJIE€Y MOCTa PABHbBI MEXKAY CO00M

11). Ilpu u3MepeHUn HAIpPsDKEHUS MULIMBOJIBTMETP Kiacca TOYHOCTH 1,0 ¢ MpenesioM HIKalibl
100 MB nokazan 50 mB. Onpeaenuts morpenHoCcTs U3MEPEHUs.

0,5 MB

1,0 MB

2,0 MB

1,5 MB

12). ITpu n3mepennu emxoctu usmeputens RLC kinacca Tounoctu 2,0/0,5 ¢ nmpenenoM u3MepeHus
160 n® noxkazan 80 nd. OnpenenuTs MOTPEITHOCTh U3MEPEHUSI.

4 n®

1,6 n®

2 nd

3 nd

13). IIpu u3MepeHun 4acToThl YeThIpeXpa3psAaHbIi uppoBoil yactoromep nokaszan 750.5 kI'u. U3
MACIOPTHBIX JAaHHBIX MPHOOpPa U3BECTHO, YTO OCHOBHAs MOrpeuHocTh coctabisier + 0,1 % + 1 eaununa
MITaJIero paspsaa (e.M.p.). OnpeaenuTs NOrpenIHOCTb U3MEPEHUSI.

0,76 xI'1t

1,1 xI'g

1,0 kI'x

1,52 kI'n

14). Tlpu KOCBEHHOM H3MEPEHHUU COMNPOTHUBIEHUS B COOTBETCTBUU ¢ 3akoHOM Oma R=U/I
nonydeno U= (30+074) B, 1=(0,1+07001) A. Ompenenuts pe3yabTaT U MaKCHUMAJIbHYIO MOTPELIHOCTb
U3MEpEeHUsl.

300 OMm; 5,5 Om
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300 Om; 7,0 Om

300 OmMm; 6,3 Om

300 Om; 7,5 Om

15).Ecnu npeacrout uzMeputs Hanpsikenue 220 B ¢ morpemHocTbio He npesblmatonieit 1 %, To
JUTSL 9TOM 1[eTH He0OXO0IMMO B35Th BOJILTMETP ¢ mipeaenom mkanbsl 300 B u knacca TouHocTH

1,0/0,5

1,5

0,6

1,4

16). [Ipu n3MepeHnn ¢ MOMOIIBIO MTEE30IEKTPUUECKOTO TaTYNKA MTEPEMEHHBIX YCHUIIUH, JaBICHUH,
napaMeTpoB BHOpAIMii MPUMEHSIETCS

00paTHbIi The303hPeKT

npsaMoii mee303¢ddexr

MOTNIEPEYHBIN TThe303(DdeKT

npsAMOM mupodPPexT

17). EctecTBeHHBIMU BXOJHBIMU BEJIMUYMHAMU €MKOCTHOT'O 1aTYMKA SBJISIOTCS:

OTHOCUTEIIbHASL JAMAJICKTPUUECKass MPOHUIIAEMOCTh CpelIbl MEXAy OOKIagKaMHu, aKTHBHAs
Iouab 00KIAI0K, PACCTOSHUE MEX Ty OOKIaIKaMH

OTHOCUTEIIbHAS MarHWTHAas TPOHUIIAEMOCTh CpeIbl MEXIy OOKIaJKaMH, aKTUBHAs IUIONIA/b
00KJIaZIOK, PAacCCTOSTHUE MEKIy OOKIIaKaMu

OTHOCUTEIIbHAS TUAJICKTPUYECKasi MPOHHUIIAEMOCTh CPEIbl MEX Ty OOKIIagKaMu, Matepual, Gpopma
00KJIaZI0K, PACCTOSTHUE MEKIy OOKIIaKaMu

OTHOCUTEIIbHAS MarHWTHAas TPOHUIIAEMOCTh Cpelbl MEXIy OOKIaJKaMH, aKTUBHAs IUIONIA/b
o0OKIaiok, Matepuai u popmMa 00KIaTI0K

18). WM3mepurenbHOW 1LENbiO, TO €CTh LENBIO , MPeoOpasyrollell BHIXOAHYIO BEJIUYUHY
apaMeTPUIeCcKOro JaTYNKA B AIEKTPUICCKUI CUTHAII, SIBIISIETCS

YCHIINTETb

AT

HEPaBHOBECHBIN MOCT

PaBHOBECHBIN MOCT

19). Biok B CTPYKTYypHOM CXE€M€ HMHTEJUICKTYaJIbHOTO JAT4YHMKA, ONPEACNISIONINN €ro CYIIHOCTD,
Ha3bIBAETCS

YCUJINTENb

AL

MUKpPOIIPOIIECCOP

U poBON UHAUKATOP

20). IToBepka pabouux CU, ato:

COBOKYITHOCTh ~ ONI€pAllMi, BBINOJHAEMBIX C LEIbI0 MOATBEpkAeHUs coorBercTBus CU
METPOJIOTMYECKUM TPeOOBaHUSAM

COBOKYITHOCTb OII€palliii, BBIIOJHAEMBIX C LEIbIO0 ONPEAEICHUS JEHCTBUTENbHBIX 3HAYEHUI
METpPOJIOTHUECKUX XapakTepuctuk CU1U

COBOKYITHOCTh ~ ON€pAlliid, BBINOJHAEMBIX C LEIbI0 MOATBEpkAeHUs coorBercTBUs CU
TpeOOBaHUSAM TEXHUYECKUX PETIIAMEHTOB

COBOKYITHOCTb ~ ON€palliii, BBIIOJHAEMBIX C IE€JIBI0 ONPEIEICHHUS HUCIOPABHOCTH WU
HeucnpasHoctu CU

14.1.2. Dxk3aMeHallMOHHBbIE BOMPOCHI

1. Knaccudukanus uzmepennii. Ismepenus npsmMolie, KOCBEHHbIE, COBMECTHBIE M COBOKYITHBIE.

2. Knaccudukanuss meronoB uszMepeHuss ®B. Metog HemocpencTBEHHOM OLEHKM U METOJ
CPAaBHEHUS C MEPOU.

3. Knnaccudukanus cpecTs u3MepeHui. MIx XxapakTepuCTUKH.

4. Knaccudukaius morpenrHocTe.

5. CucreMaTHueCKUE MOTPeIIHOCTH. MeToabl 0OHapYKEeHUs, METO/Ibl UCKITIOUEHHUS.

6. CmyyaiiHble TOTPEIIHOCTH. 3aKOHBI paclpeIesIeHUs, TOUEUHbIE OLEHKU.
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7. CraTUCTHMUYECKHE OLEHKHM CIIy4alHbIX norpemHocted. OmnpeneneHue JOBEPUTENBHOIO
HWHTEpBaja NOTPEIIHOCTEM.

8. IlpaBuna CyMMHUpPOBAHHMS TOTPEIIHOCTEW (HEUCKIIOUEHHBIE OCTaTKU CHUCTEMATHUYECKHUX
MOTPEITHOCTEH U CITydaliHbIe TIOTPEITHOCTH).

9. Iorpemnoctu cpencts uzmepenus (CH), ux nopmuposanue. Kiaceel Tounoctu CU u apyrue
(GbopMBI HOPMHUPOBAHUS MOTPEIIHOCTEH.

10. O6paboTKa pe3yabTaToOB NPSMBIX OJHOKPATHBIX H3MEPEHHIA.

11. Onpenenenue pe3ynbTara U MOTPEITHOCTH KOCBEHHBIX U3MEPEHUM.

12. O6paboTKa pe3yabTaTOB MPSIMbIX MHOTOKPATHBIX PAaBHOTOYHBIX M3MepeHui. VneHTuduKanms
3aKOHA pacrnpeesieHus cinydaiHoi Beauuunbl. Kpurtepuii [Iupcona.

13. Knaccupukamuss mUPPOBBIX H3MEPUTENBHBIX yCTPOHCTB. OCHOBHBIE XapaKTEPUCTUKU
U(GPOBBIX YCTPOUCTB.

14. OO6GoOmEHHas CTPYKTypHash CXeMa H3MEpPUTENFHOr0 TNpUdopa C BPEMsS-UMITYJIbCHBIM

npeoOpa3oBaHUEM.

15. O6o0mEnHas CTPYKTypHasi CXeMa HM3MEpPUTENBbHOro Npudopa € YaCTOTHO-UMIYJIbCHBIM
npeoOpa3oBaHUuEM

16. OO6oOmEHHAsT CTPYKTypHash CXeMa HW3MEPUTEIBHOrO TpuOopa C YpaBHOBEIIMBAIOIIUM
npeoOpa3oBaHUEM.

17. BonbTMeTpbl NOCTOSIHHOTO HanpsbkeHus. KommneHncaropsl.

18. Bosbrmerpel nepemeHHoro HanpsbkeHusa. Knaccuduxanms. OO0OImIEHHBIE CTPYKTYpHBIE
cXxeMbl. BUJIbI JETEKTOPOB.

19. HudpoBbie BOIBTMETPHI C BPEMSI-UMITYJIbCHBIM IIPE0OPa30BaHUEM.

20. HudpoBbie BOIBTMETPHI, HCIIOJIB3YIOIINE METO/I ABOWHOTO HHTETPUPOBAHHUSL.

21. Hu¢poBble HHTErPUPYIOLIME BOJBTMETPHI (€ YACTOTHO UMIYJIbCHBIM IIPE0Opa30BaHUEM).

22. HnudpoBbie BOIBTMETPHI YPAaBHOBEIINBAIOLIETO MTPE0Opa30oBaHusI.

23. CtpyKTypa M NPUHLUI JEHCTBUS YHUBEPCAIBHOTO 3JIEKTPOHHOro ocuuiiorpaga. OCHOBHBIE
XapaKTepUCTHKHU ocuuiuiorpada.

24. Ocuwinorpaduyeckue METo/Ibl U3MEPEHUs apaMeTpoB curHanoB. I[lorpenHocTy n3MepeHui.

25. HudpoBbie 3a110OMUHAIOMIAE OCIMILIOTPAQBI.

26. Hudpossie yactoromepsl. Mi3mMepeHre BpeMEHHBIX MHTEPBAJIOB.

27. MocToBble METO/Ibl U3MEPEHUs TapaMeTpoB Lemneil. Buasl MoctoB. x ocobennoctu. Obnactu
IIPUMEHEHHUS.

28. Lludposbie U3MEpUTETN TapaMETPOB LENeil ¢ MPUMEHEHNEM METO/1a aMIIEpPMETPa-BOJIbTMETPA.

29. lludpoBsle H3MEpPHUTEIM NapaMeTpoB IeNed ¢ MpelBapUTENbHBIM MpeoOpa3oBaHUEM
napaMmerpa B HallpshKEHHUE.

30. L{udpoBslie N3MEpUTENN ApaMETPOB LENEN C BpeMsI-UMITYJIbCHBIM PE00pa30BaHUEM.

31. ITanopaMHbIe U3MEPUTETH AMITITUTYAHO-4YACTOTHBIX XapaKTEPUCTUK Leneil.

32. MI3smepeHne CekTpa Curaaina

33. 3MepeHne HedNEKTPUUIECKUX BETUYNH DJIEKTPUUECKUMHU METOIaMU

34. IlapameTpuueckue 1aTYMKH. BUbl, 10CTOMHCTBA, HEAOCTATKU, 00JIACTH IPUMEHEHHUS.

35. T'eneparopHble AaTyuKd. BuIbl, XapakTepUCTHKH, AOCTOMHCTBA, HEAOCTaTKH, oOIacTu
IIPUMEHEHHS.

36. nTemiekTyanbHble JaTYUKH.

37. ABromartuzanusi uaMepeHuil: mMukponpoueccopusie CHU, MHQOpPMalMOHHO-U3MEPHUTEIbHbIE
CUCTEMBI.

38. Metponorudeckoe obecnieuenue uzmeperuit (MO). OcaoBsl MO. MeTponorndeckue ciysk0b.
Cocras, 3a1a4H, MOJIHOMOYHS CITYXKO.

39. OcHoBHble TOJOXKEHUs 3akoHa P®D «OO6 obecmeyeHun eauHcTBAa H3MepeHui». Cdepsl
NEeSTeIbHOCTH, B KOTOPBIX NPUMEHSETCS TOCYIapCTBEHHOE DEryJHMpOBaHHE OOecledeHHs] eIMHCTBA
n3mepenuit (I'POEN).

40. ®opmBI TOCYTapCTBEHHOTO PETyIupoBanus odecniedeHus equncTsa uamepenuit (I'POEN). Nx
KpaTKasi XapaKTepUCTHKA.

41. Cucrema nepenauu pazmepoB enuaul] ®B padounm CU. DTamoHsl, MOBEPOUYHBIE CXEMBI.

42. TToepka u xanubposka CU.
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14.1.3. TeMbl KOHTPOJBLHBIX PadoOT
1). Meroauveckne CHCTEMAaTHYECKHE TMOTPENTHOCTH. BBemeHue momnpaBok. MacmraOHbie
npeoOpa3oBaTey.
2). I[lorpentHocT CpeacTB U3MEPEHUSI.
3). O6paboTKa pe3yIbTaTOB MHOTOKPATHBIX PABHOTOYHBIX H3MEPEHHN.
4). O6paboTKa pe3yabTaTOB KOCBEHHBIX U3MEPEHUH.
5). OGecrieueHre eqMHCTBA U3MEPEHUH.

14.1.4. TeMbI J0KJIaA0B
. Hudpossle 3anmoMuHAaIOIIKE OCIUILIOrPadbI.
. lludpoBsie H3MEPUTENN TAPAMETPOB IICTICH.
. [lapameTpuueckue qaTYUKH,
. 'eHeparopHble JaTUUKH.
. IsmepeHus HeaNeKTPUUECKUX BEIMYUH 3JIEKTPUUYECKUMH METOIaMHU.
. OcHoBHBIE TIOJI0XKEHHUs 3akoHa "OO0 oOecredeHnn eIMHCTBA U3MEPEHUI
. Cucrema nepenauu pazmepa equaui; @B padbounm CU. DTanoHsbl.
. IToBepka u kanndposka CH.

01N DN P W —

14.1.5. TeMbl 12a00paTOPHBIX PadOT

[TpumeHeHue 3JIeKTPOHHOTO ocuuyuiorpada ass UCCIEAOBAHUS FIEKTPUUECKUX CUTHAIIOB.
H3mepeHne peakTUBHBIX apaMeTPOB ANEKTPUUYECKUX LIeTIen
HccnenoBanue TeH30METPUUECKUX U3MEPUTEIIBHBIX MpeoOpa3oBaTeneil (TeH30JaTYNKOB)

[ToBepka cpencTB U3MepeHuit

14.1.6. Tembl caMOCTOSTENBHON PabOTHI
1). O6ecnieuenne enuncTBa u3mepenuit (cepst 'POEU, dopmer [POEU; ob6s3aTenbHbIe Tpebo-
BaHUs K u3MmepeHusM, CU, sranonam, emununam @PB; MeTpoioruyeckue CiryxXObl; OCHOBBI METPO-

JIOTUYECKOro 00ecrieyeHs] U3MEpEeHUI )

2). Cuctema BocnpousseneHus: equHul @B u nepenaun ux pasmepoB pabodyMM CpeICTBaM H3-
MEpEHUs; 3TANIOHBI; TOBEPOUHbIE CXEMBI; TOBEepKa U kanuoposka CU

3).Enununer ®B. Mexnynapoanas cuctema equnuil (cucrema CH).
4).ABTOMaTH3aMS U3MEPEHUH.

5).2nekTpoMexaHu4ecKrue U3MEepUTENbHbIE TPUOOPHI.

6). [lapameTpuyeckue naTINKU

7). I'eneparopHble JaTYNKH

8).M3meputenbHbIe 1IENU JaTYNKOB

9). uTennekTyanbHble TaTYUKU

10).M3mepeHne HERNEKTPUUECKUX BEMYNH JIEKTPUUYECKMMH METO1aMU

11) OcHoBHblE (U3MUECKUE NPUHIUIBI PabOThl JAaTYUKOB (B TOM YHCIE MEXaHUYECKHUX,

CornacoBaHa Ha noprane Ne 24832 17



OINITUYCCKUX, YIbTPA3BYKOBLIX, JIOKATOPHBIX, BUXPCTOKOBLIX, MArHUTOCTPUKIIUOHHBIX U T.I[.)

14.2. TpeGoBaHuA K OLIEHOYHBIM MATEPHAJIAM JIJIA JIUI C OTPAHUYEHHBIMH BO3MOKHOCTSMHU
310POBbSI H HHBAJIWI0B
Jns nui ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSMM 3JI0pPOBbS M HHBAJUAOB IPETYyCMOTPEHBI
JOTIOJTHUTEBHBIE OLEHOUYHbIE MaTEepHAaJIbl, IEPEUCHb KOTOPBIX yKa3zaH B Tabmule 14.
Tabnuna 14 — JlononHurenbHble MaTepUasbl OLCHUBAHUS JAJIS JIUIl C OTPAHUYEHHBIMH BO3MOXHOCTSMU
3I0POBBSI U UHBAIIUJIOB

Kareropun Buabl 10OTHUTENBHBIX OLIEHOYHBIX DopMBbI KOHTPOJISL U OLICHKU
oOyuaromuxcs MaTepuasoB PE3yJIbTaTOB O0YUYECHUS

TecTbl, TICbMEHHBIE CAMOCTOSTEIIHLHBIE
paboTHI, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE paOOTHI

C HapyleHus MU
ciyxa

[IpenMymIecTBEHHO MUCHMEHHAS
poBepKa

C napymenusimu | CobecezioBaHue 1o BoIpocam K 3a4ety, | [IpenmyIriecTBeHHO ycTHas IpoOBEpKa

3peHUs OIIPOC 110 TEPMHUHAM (MHIMBUYaIbHO)
C HapyleHusIMU Pemenue nucTaHIIMOHHBIX TECTOB,
OIIOpPHO- KOHTPOJIbHbIE paboThI, MUCbMEHHbIE | [IpenmyliecTBEeHHO AUCTaHIIMOHHBIMU
JIBUTATEJILHOTO CaMOCTOSITENIbHbIE PaOOThI, BOIPOCHI K METOJaMuU
anmnapara 3ayery
C orpanunuenusmu 1o | TecTbl, MUCbMEHHBIE CAMOCTOSITEIIbHbBIE [Ipenmy1iecTBEHHO IPOBEPKA
o0I1eMeIULINHCKUM paboThl, BOIPOCHI K 3aUeTy, METO/IaMHU MCXO/S U3 COCTOSTHUS
MOKa3aHUsIM KOHTPOJIbHbIE pa0OThI, YCTHBIE OTBETHI | O0YYaroIIerocsi HA MOMEHT IIPOBEPKU

14.3. MeToanyecKkue peKOMeHIaAHH 10 OLIEHOYHBIM MaTepHaJiaM /Uil JIHI[ ¢ OTPAHHYeHHbIMHU
BO3MOKHOCTSIMH 3/10POBbSl H HHBAJIN/10B

Jns num ¢ OrpaHWYeHHBIMH BO3MOKHOCTSIMH 37I0POBBbSI M MHBAJIUAOB IPETyCMaTPUBACTCS
nocTynHas opMa npeaocTaBIeHHs 3a/JaHH OLIEHOYHBIX CPEJICTB, @ UMEHHO:

- B TIEYaTHOH (opme;

- B IICYaTHOH (JOpME C YBEITMUYCHHBIM HIPU(TOM;

- B (hopMe IIEKTPOHHOTO JJOKYMEHTA;

- METO/IOM YTCHHS ACCHCTEHTOM 33/IaHUs BCIIYX;

- IpeoCTaBIIEHUE 3a/JaHHs C UCII0JIb30BaHHEM CYp/I0TIepeBo/Ia.

JluaM ¢ OrpaHMYE€HHBIMH BO3MOXHOCTSIMM 3/10pOBbSl M MHBAJIMJaM yBEJIHMYMBACTCS BpeMs Ha
MOJITOTOBKY OTBETOB Ha KOHTPOJBHBIE BOMPOCHL. [l Takux oOydaromuxcs IperycMaTpruBaeTCs
nocTynHas popMa npeaocTaBiIeHHsl OTBETOB HA 3aJJaHUs, a UMEHHO:

— MMCbMEHHO Ha Oymare;

- HaOOp OTBETOB Ha KOMIIBIOTEPE;

- Ha0Op OTBETOB C MCIIOJIb30BAHUEM YCITYT aCCHCTEHTA,

- IpeCTaBICHNE OTBETOB YCTHO.

[Ipomienypa oOLEHWUBAHHS pPE3YJIbTATOB OOYYEHHUS JIMII C OTPAaHUYEHHBIMH BO3MOXXHOCTSIMHU
3I0pOBbsI U MHBAJIMJIOB 0 AMCLUIUIMHE MPEIyCMaTpUBAET NpeAocTaBleHUue MH(opMaruu B ¢Gopmax,
aIaTHPOBAHHBIX K OTPAaHUYEHHSIM UX 3I0POBbBS U BOCIIPHSTHS HHPOPMAITUH:

JI1s1 M1 ¢ HAapyILIeHUsIMHM 3PeHHUs:

- B (hopMe IIEKTPOHHOTO JJOKYMEHTA;

- B [I€YaTHOH popMe YBETUUEHHBIM LIPUPTOM.

JI1s1 1ML ¢ HApYLIEHUsSIMM CJIyXa:

- B (hopMe AIEKTPOHHOTO JOKYMEHTA;

— B IeUaTHOM opme.

JIJ1s1 1M1 ¢ HAPYIIEHUSIMH OTIOPHO-ABUTaTEIbHOI0 almapara:

- B (hopMe IIEKTPOHHOTO JJOKYMEHTA;

- B MIEYaTHOH (opme.

[Ipy HEOOXOOUMOCTH Il JIUI] C OrPAaHUYEHHBIMH BO3MOKHOCTSIMH 3/I0pOBbSl U HMHBAJIHJIOB
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MpoLeypa OIEHUBAHUS PE3YIHTaTOB O0YyUEHUSI MOXKET MPOBOIUTHCS B HECKOJIBKO ATAIOB.
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