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Annoranus

Hucuumnuna «MeTponorusi» BXOAUT B 00pa30BaTEIbHYIO MPOTrPaMMy BBICIIETO
oOpa3oBaHusl — MporpaMMy OakangaBpuara IO HAIPABJICHUIO TOATOTOBKU/ CIEIHMATBLHOCTH
12.03.04 «bUOTEXHUYECKUE CHCTEMbl W TEXHOJOTHH» HAIpPaBICHHOCTH/CIICIHATU3AINN
«buorexHUYecKne U MEAUIIMHCKIE allapaThl ¥ CUCTeMbI». JlucuurnHa peanusyercs: kadeapoi
«Neb».

JucuuminHa HameneHa Ha GOPMHUPOBAHKE Y BBITYCKHUKA CIICIYIOIIUX KOMIICTCHITUN :

OIIK-1 «CnocobeH NpUMEHATh ECTECTBEHHOHAyYHbIE M OOIIEHHKECHEPHBIC 3HAHMSI,
METO/Ibl MATEMATUUECKOTO aHAJIN3a U MOJICIIMPOBAHUS B MH)KCHEPHOM JEATEIHLHOCTH, CBI3aHHOM
C pa3paboTKOH, NPOEKTUPOBAHHUEM, KOHCTPYHPOBAHHMEM, TEXHOJIOTHSIMH IPOU3BOJCTBA U
IKCIUTyaTaIli OMOTEXHUYECKUX CUCTEM)

OIIK-3 «CnocobeH MNpOBOAWTH SKCICPUMEHTAIBHBIC MCCICIOBAHUA M HW3MEPECHUS,
o0pabaTrhiBaTh M MPEACTABIATH IMOJYYCHHBIC NAaHHBIC C YYETOM CHEIU(PUKHA OMOTEXHHUECKUX
CUCTEM U TEXHOJIOTHI»

Conepxkanure UCHUIUIMHBI OXBaThIBAET KPYT BOIPOCOB, CBSI3aHHBIX C TOJTOTOBKOM
CTYJEHTa K PEIICHUIO OPTaHU3AIMOHHBIX, HAYYHBIX U TEXHUUYECKUX 3ajay IS OCYILECTBIICHUS
cbopa 1 00pabOTKN HAYYHO-TEXHUYECKOH U (MIJIN) TEXHOJIOTUYECKON MH(OpMAINH [T PEeIICHUS
dbyHIaMeHTaIbHBIX U MPHUKIAAHBIX 3a/1ad. PaccMaTpuBaroTCsi OCHOBBI OOECreueHUsl eAMHCTBA
W3MEPEHHM; TMPUHIHUIBI MPOBEACHUS HW3MEPUTEIBHOIO JKCIIEPUMEHTA; MpaBuiaa 00pabOTKH
pe3yNbTaTOB H3MEpPEHUsT U OICHUBAHHUS IOTPEIIHOCTEH; OCHOBBI 3aKOHOJATENbHON U
IIPUKJIIATHOW METPOJIOTHH.

[IpenogaBanne AMCHUIUIMHBI MpEeAyCMAaTpUBaeT cienyromue QopMbl OpraHu3aluu
y4eOHOTO Tpo1iecca: JISKIUH, TabopaTopHbIe pabOTHI, CAMOCTOSTENbHAs pad0Ta 00YJarOIIeTOCH.
[TporpaMMoil AUCHMILTUHBI TPEAYCMOTPEHBI CIEAYIONINE BUIbI KOHTPOJIS: TEKYIIUH KOHTPOJIb
yCIIEBaEMOCTH, IPOMEKYTOUHAs arTecTanus B popme 3adera (5 cemectp).

OO0miast TpyAO0EMKOCTh OCBOEHUS AMCLMILIMHBI COCTaBIseT 3 3adeTHhIX eauHuibl, 108
YacoB.

S3bIK 00yUYeHUs IO TUCIHUILTUHE KPYCCKHM »



1. TlepedeHb IUIAHUPYEMBIX PE3yJIbTATOB O0YUYECHHUS MO TUCIUILIHHE

1.1. Ilenm mnpenomaBaHusi IUCHUIUIMHBI - W3Y4YEHHUE IeNe W 3a4ad, TEPMHUHOB H
OTpeieNIeHu METPOJIOTHH M METPOJIOTUYECKOT0 00ECHeUeHHUs, U3yUeHHE eIUHUL (PU3MUECKUX
BEJIMYMH;, METOJWYECKHX OCHOB METPOJOTHM M KadyecTBa H3MEPEHUH, BUAOB, METOAOB U
METOJUK HU3MEpPEHUH, MOrPEHIHOCTEH WU3MEpPEeHH, MOATOTOBKH K M3MEPEHUSM U BBIIOJIHEHUE
U3MEPEHUH, TMOHATHA O METPOJIOrMYecCKOM OOECIeUeHHH, MPAaBOBBIX OCHOB O0OecredeHus
eAuHCcTBa u3MepeHuil. Kpome Toro, 1menpi0 mpenofaBaHUS — JUCIHUIUIMHBI  SBISIETCS
03HAKOMJICHHE CTYACHTOB C POCCHUHCKUMH, HAIIMOHATLHBIMU U MEXYHAPOJIHBIMU CTaHAAPTaMHU
B 00J1aCTH METPOJIOTHH.

1.2. JlucumninHa BXOIUT B COCTaB 00s3aTENbHON YacTH 00pa30BaTEIbHOM MPOTPaMMBI
BhIcIIeTo oOpasoBanus (naiee — OIT BO).

1.3. TIlepeueHp mIaHUPYEMBIX PE3yJIbTATOB O0YUEHHS 110 AUCLUUIUINHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTataMu ocBoeHus: OI1 BO.

B pesynbrare M3ydeHus MUCHUILIMHBI OOYYalOUIMiicS AODKEH 00JalaTh CIeTyIOIIMHU
KOMIETSHIMSIMHU WM WX YacTaMu. KoMIeTeHIIMN U HHAWKATOPHI UX JTOCTHXKEHUS TPUBEICHBI B

Tabimune 1.

Ta6mmma 1 — [lepeyeHb KOMITETCHIIMI ¥ MHIUKATOPOB UX JIOCTHKCHUS

Kareropus (rpynna) Konx n HanmeHoBaHue Konx n HanMeHOBaHME HHIMKATOpA
KOMIIETEHITNH KOMIIETCHIINH JIOCTUKEHHS] KOMITIETEHITUU
OIIK-1 Cnocoben
MPUMCHSITh
€CTECTBEHHOHAYYHbBIC
U O0IIEMH)KEHEPHBIC
3HAHUS, METOIbI
MaTeMaTU4eCKOro
aHanM3a u
MOJIEIIMPOBAHUS B OIIK-1.B.1 BnageTh HaBbIKAMU
T e MHKEHEPHOU NpUMeHEHU OOIIEeMH)KEHEPHBIX 3HAHU B
KOMITETEHITH JeATENbHOCTH, WHXXEHEPHOU JIeATeTbHOCTH JJI aHallu3a U
CBSI3aHHOM C MPOEKTUPOBAHUS OMOTEXHIUYECKHUX CHCTEM,
pa3paboTKO, MEUIIMHCKUX U3ICITHIA
MIPOEKTUPOBAHUEM,
KOHCTPYHPOBAHUEM,
TEXHOJIOTHUSIMU
MIPOU3BOJICTBA U
IKCIUTyaTaIluu
OMOTEXHUYECKUX
CHUCTEM
OIIK-3 Cnocoben OIIK-3.3.1 3HaTh OCHOBHBIE METO/IbI U
MIPOBOJIUTH CpEe/CTBa TEOPETUUYECKUX U
AKCIIEPUMEHTAJIbHBIE | AKCIIEPUMEHTAIbHBIX UCCIICIOBAaHUIN
UCCJIEIOBAHNS U OIIK-3.Y.1 ymeTh BIOUpATH U
U3MEPEHUS, WCIIOJIH30BaTh COOTBETCTBYIOIINE PECYPCHI,
Ob6menpodeccuonanbHble | 00padaTHIBATh U COBpPEMEHHBIE METOIMKH U 000py/IOBaHUE
KOMITETCHITHH MIPEACTABISITh JUTISL TIPOBEJICHUSI SKCTIEPUMEHTATBHBIX
MOJIyYEHHBIE JAHHBIE | UCCIEAOBAHUI U U3MEPEHUN
¢ yuerom cnerupuxu | OIIK-3.B.1 BnageTs HaBbIKaMu 00pabOTKH
OMOTEXHUYECKUX Y TIPEJICTABIICHHUS TTOTY4YEHHBIX
CHUCTEM U AKCTIEPUMEHTAJIbHBIX TAHHBIX JIJIS
TEXHOJIOTHI MOJTy4eHHUs 000CHOBAHHBIX BHIBOJIOB




2. Mecro nucuumiuHsl B cTpykrype OI1

JucnurnmuHa MokeT 6a3upoBaThCsl Ha 3HAHUSIX, pPaHEee MPUOOPETEHHBIX 00YJaIOITUMUCS
IIpU U3YUCHUU CIICAYIOINX JUCHUIIIINH

«Du3uKa,

NudopmaTtuka

«MarepuanoBeaeHue»,

«Marematuka. Teopust BeposiTHOCTEH U MaTeMaTU4ecKasi cTaTUCTUKay, O
«OIJIEKTPOTEXHUKAY,

Xumus

«DIEKTPOHUKAY,

CxeMOTexXHUKa aHAJIOTOBBIX AJIEKTPOHHBIX YCTPOMCTB

YcrpoiicTBa reHeprpoBaHus U POPMUPOBAHUS CUTHAJIOB

3HaHI/I$I, IMMOJIYYCHHBIC ITPU U3YUCHUHN MAaTCpUajia HaHHOﬁ JUCHUIIIIMHBI, UMCHOT KaK
CaMOCTOATCIIBHOC 3HAYCHUE, TAK U MOT'YT MCITIOJIb30BATHCA IMPU U3YUCHUHN APYTUX AUCHUILINH

AJNTOpUTMHU3AIMS U TPOrPAMMHUPOBAHKE

[IpoexTupoBaHue OMOXUMUYECKUX CUCTEM

VnpapieHrue Ka4eCTBOM MEAUIIMHCKON TOMOIITU

Cuctembl oToOpakeHus1 nHGOpMaIuu

V311bI ¥ 2JIEMEHTHI OMOTEXHUYECKUX CUCTEM

brnoTrexnmueckue cHCTEMBI MEIUITMHCKOTO Ha3HAUCHHS

TexHudyeckne METOAbI JUArHOCTUUECKUX MCCIIEIOBAHNN U JIEYEOHBIX BO3IEHCTBUI
AHaAIIUTHYECKHUE U SKOJIOTUYECKHUE MPUOOPHI

[IpousBoACTBEHHAs IPEIIUTIIIOMHAS IPAKTUKA

—  IIpou3BoscTBEHHAs] MPOEKTHO-KOHCTPYKTOPCKAs MPAKTHKA

3. OO0BEM | TPYJOEMKOCTh JUCIIUILTAHBI

Jlanapie 00 o0meM oO0beMe TUCIUIUIMHBI, TPYJOEMKOCTH OTAENBHBIX BHUJIOB yueOHOU
paboTHI IO TUCIHUTUINHE (M pacIpeie]ICHIE ITOH TPYIOEMKOCTH 10 CEMECTpaM) MPEACTABIICHBI B
Tadimue 2.

Ta6muia 2 — O0beM U TPYJ0EMKOCTh JUCITUTITUHBI

TpynoeMKocTb 1o
Bun yuebHoit paboTbl Bcero ceMecTpam
No5
1 2 3

Oobwan mpyooemKocmp OUCYUNIUHDL, 3/ 108 3/ 108
3E/ (uac)
U3 nux uacos npakmuueckoi no020moexu
Ayoumopnuie 3anamus, BCEro vac. 34 34
B TOM YHCIIE:

nexiuu (JI), (dac) 17 17

npakTuueckue/cemunapckue 3anarus  (I13),

(gac)

naboparopusie pabotsl (JIP), (dac) 17 17

KypcoBoii npoekT (padota) (KII, KP), (yac)

HK3aMeH, (Jac)
CamocmosamenvHnas paboma, Bcero (Jac) 74 74
Buo npomesxcymounoit ammecmayuu: 3auer, auer 3auer
audd. 3ader, sx3amed (3auer, Judd. 3au, Dk3.) ’ ’




4. CopepxaHue JUCIUTUTUHBI
4.1. PacnpeneneHue TPYIOEMKOCTH JUCIMILIAHBI IO pa3/ieiiaM U BUAM 3aHITHIMA.
Paznensl, TeMBI JUCHUTIIMHBI U MX TPYAOEMKOCTh PUBEICHBI B TAOIHUIIE 3.

Ta6ymmma 3 — Pa3nensl, TeMbI TUCIUIUIMHBI, KX TPYIOEMKOCTh

Jlexmuu| 113 JIP KII CpPC
Pa3znenbl, TeMbI TUCHUTLTAHBL (dac) (C3) (wac) | (wac) | (uac)
(dac)

Cemectp 5

Paznen 1. OCHOBHBIE MTOHATHSI COBPEMEHHOM
METPOJIOTHH.

Tema 1.1. Benenue.

Tema 1.2. CoBpeMeHHOE COCTOSTHUE U
MIEPCIIEKTUBBI Pa3BUTUS U3MepeHuil. Tema ) 5) 34
1.3. OcHOBHBIE XapaKTEPUCTUKU

U3MEPEHUM.

Tema 1.4. duznueckre OCHOBBI U3MEPEHUI.
Tema 1.5 IloHsiTHE OTPEIHOCTH U3MEPEHUH.

Pa3nen 2. Teopernyeckue OCHOBbI M3MEPEHUM.
D¢ddexTuBHOE HAXOKACHUE, OLICHKA WH(MOPMALIUU
Ha OCHOBE HMCII0JIb30BaHUsI HHTEPHET-CEPBHCOB,
MOUCKOBBIX cucteM Snnekc, Google n Ha
wiatgopmax «IIpodeccnonansusie

crpaBo4yHble cucTeMbl Texakcneprt, KoHCynbTanT
TUTEOCY.

Tema 2.1. Metoasl u3MepeHHi.

Tewma 2.2. CpeacTBa U3BMEpEHUI.

Tema 2.3. OCHOBBI TEOPHUH MTOTPEIIHOCTEM.

Pa3nen 3. OcHOBBI 0OecrieueHus: eIMHCTBA
U3MEPEHUIN

Tewma 3.1. CTpykTypa rocyaapCTBEHHON CHCTEMBI
o0ecreyeHns: eIMHCTBA U3MEPEHUH. 6 10
Tema 3.2. DranonHas 6a3a rocyJapCTBEHHON
cHCTeMbl o0ecreyeHns eAMHCTBA u3MepeHuii. Tema
3.3. IloHsATHE METPOJIOTUYECKOTO 0OecIeueHusl.

Hroro B cemectpe: 17 17 74

Urtoro| 17 0 17 0 74

IIpakTnueckass MOATOTOBKA 3aKJIOYAETCSl B  HENOCPEACTBEHHOM  BBIIIOJHEHUU
oOydJalolmuMucs  OMNpeNeJeHHbIX  TPYAOBBIX  (YHKUMH,  CBSI3aHHBIX ¢ Oynyei
npodeCcCHOHATIBHOMN J1eSTeTbHOCTBIO.

4.2. CopneprxaHue pa3/ieloB U TeM JICKIIMOHHBIX 3aHITHH.
ConeprxaHue pa3/ienoB U TeM JIEKLIMOHHBIX 3aHATHI MPUBECHO B TabauIe 4.

Tabmuna 4 — ConeprkaHue pa3aesioB U TEM JEKIIMOHHOTO [TUKIIa



Howmep pa3znena

HaszBanue u conep:xanue pa3iesioB U TEM JEKIIMOHHBIX 3aHATHI

1

Pa3nen 1. OCHOBHBIE TOHATUS COBPEMEHHONW METPOJIOTHH.

Tema 1.1. BBenenue.

Jlexuus-auckyccusi.

[lepcriekTuBHBIE METO/Ibl HUH(POPMALIMOHHBIX
TEXHOJIOT Ui, HallpaBJIEHHbIE HA OPTaHU3AINI0 YI1eOHOTO

nporiecca»: LMSmiardopma: Moodle, Blackboard, Google,

[TpesenTarmmuPowerPoint,

Tema 1.2. CoBpeMeHHOE COCTOSTHUE U EPCIIEKTUBBI Pa3BUTHUS

M3MEpPEHU.

Jlexuus ¢ pa300poM KOHKPETHBIX CUTYaIUH.

Ponb u3mepenuit B HO3HAHUU OKPYXKAIOIIET0 MUPa; OCHOBHbBIE

MIOHSITHSI, CBSI3aHHBIC C 00BEKTAMH U3MEPEHUST; IOHSITHE O

bu3MYECKUX BEIMYMHAX U eIUHUIAX (PU3NUYECKUX BEIUYUH.

PasmepHocTh puznueckux BenuuuH. MexayHapoaHas cucteMa

enuaur CHU. OcHosuble enuauisl cuctemsl CU. 'OCT 8.417-

2002 «Enununbl Benuuuny. [I[pon3BogHbIE €AMHULIBI CHCTEMBI

CH. OtHocutenbHas BenuunHa. Jlorapudmuyeckas BeIUYUHA.

O dexTuBHOE HaXOXKJICHUE, OLICHKA uHpopmanu
Ha OCHOBE UCIOJIb30BaHUsI HHTEPHET-CEPBUCOB,

MOMCKOBBIX cucteM SHnekc, Google u Ha maTdopme

«[IpodeccronanbHble CIIPABOYHbBIE CUCTEMBI TeX3KCHepT,

KoHncynpTaHT mitocy.

Tema 1.3. OCHOBHBIE XapaKTEPUCTUKN U3MEPEHUM.

Jlekuus-nuckyccus.

OcHOBHOE ypaBHEHUE U3MEPEHUNH. AKCHOMBI U3MEPEHUH.

[Tonstue o mkanax. Tunsl mkan. CBoOMCTBA MIKaI.

Tema 1.4. ®usnueckre 0OCHOBbI U3MEPEHUI.

Jlekuus-nuckyccus.

OCHOBHbIE TTOHATHS, CBA3aHHBIE CO CPEICTBAMHU U3MEPEHUI

(CH); BuabI U3MEPEHUH.

Tema 1.5 [loHsITHE MOTPEIIHOCTH U3MEPEHUH.

Jlexuus ¢ pa300poM KOHKPETHBIX CUTYaIUH.

N cTouHMKY MOTPEeIIHOCTEN; TOHATHE MHOTOKPATHOTO

W3MEPEHHS; BEPOSITHOCTHBIE OLICHKHU MOTPEITHOCTH
u3MepeHusi; 00paboTKa pe3ynbTaTOB U3MEPEHHUS.

Paznen 2. TeopeTnueckue OCHOBBI U3MEPEHMIA.

Tema 2.1. MeToasl U3MEpEeHUH.
Jlekuus-nuckyccus.

Knaccudukanus meronoB usmepenuii. Miamepenus npsimole,
KOCBEHHBIE, COBOKYITHBIE, COBMECTHBIE, CTATUYECKHE,
JTMHAMUYeCKHe, OJJHOKpaTHbIe, MHOIOKpaTHbIE, a0COIOTHBIE,
OTHOCHTEJIbHBIE. METOI HENTOCPEICTBEHHON OLIEHKH. MeTObI
CpaBHEHUsI ¢ MEpOii: HyJIeBOW MeTox; Tu(depeHIMATbHBIN
METO/; METOJ{ COBIIAJCHUI; METOJ 3aMELICHUS.
Hcnons3oBanue uHpopManuu Ha miardopme
«[IpodeccronanbHble cipaBoYHbIE cUCTEMBI Tex3KcepT,




KoHCyIbTaHT MIII0C» U MHTEPHETCEPBUCAX (TIOMCKOBBIE
cucremsl SIuaekc, Google).

Tema 2.2. CpencrBa usmMepeHuil.

Jlexuusi-1ucKyccusl.

Knaccudukanus cpeicts u3aMepeHuii 1o METpoJIOrnYeCKOMY
HazHaueHuto. Kiaccudukanus usmepuTenbHbIX
npeoOpaszoBareseit. MeTpoiornuecKkrue XapakTepUCTUKH
cpeact uzMepenuil. Knaccudukanus MeTpoaorayeckix
xapakTepucTuk. HopmupoBaHue METpOIOTHYECKUX
xapakTepucTHK. Kitaccel TOUHOCTH CpesCTB

n3Mmepenuil. smepenue Gpu3nyecKux BETUYUH Pa3IMUHBIMU
TUTIAMU CPEACTB U3MEpeHuH, BKItodast nudpossie. Cpencraa
M3MEpEHUs HERNIEKTPUUECKUX BEIMYUH, U3MEPUTEIbHbBIE
npeoOpa3oBaHus U U3MEPHUTEIBHBIE TPEOOPA30BATEIIH.

Tema 2.3. OCHOBBI TEOPUU TOTPEITHOCTEH.

Jlexuus — muckyccns.

O6mmas knaccudukanus norpemHocreid. CucremaTHueckue u
ClIy4aifHble morpenHocTy. ToueuHas oleHKa 3aKOHOB
pacnpezeneHus pe3yabTaToB HabmoneHuil. intepBanbHas
OIIEHKA CIy4yalHbIX morpemuoctei. Onpenenenue
MOTPEIIHOCTH KOCBEHHBIX n3MepeHuil. OnpeneneHre TouedHbIX
XapaKTEPUCTHK MPH HEPABHOTOYHBIX U3MepeHusx. O0pabdoTka u
IIPEJICTAaBICHHUE PE3YJIBTATOB HW3MEPEHUHN C UCIOJB30BaHUEM
POTPaMMHBIX POIyKTOB Matlab,

LabVIEW, Excel, rpadpuueckux peaakTopoB Graph, Advanced
Grapher.

3 Paznen 3. OcHOBBI 0OO€cTieueHUs €IMHCTBA U3MEPEHUH.

Tema 3.1. CtpykTypa rocyaapCTBEHHON CUCTEMBI

oOecrieyeHns eAMHCTBA U3MEPEHU.

Jlexuus-nuckyccus.

®denepanbHbIE OpraHbl UCIIOJTHUTEIIBHON BIACTH,
rocyapCTBEHHbIE HAYYHbIE METPOJIIOTMYECKNE HHCTUTYTHI,
roCyJapCTBEHHBIE PETMOHANIbHBIE IEHTPBI METPOJIOTHH,
MeTposioruueckue ciyx0bl. Tema 3.2. Dranonnas 6a3a
TOCYJapCTBEHHOM CUCTEMBI 00ECTICUCHHS €IMHCTBA H3MEPEHU.
Jlexuus-nuckyccus.

Knaccudukanus stanonoB. OCHOBHbBIE TPEOOBaHUS K
rocyaapcTBeHHbIM dTasioHaMm. [lepenaya pazmepa eTMHUIBI
(bU3UYEeCKON BETMUUHBI. [ 0Cy1apCTBEHHBIE TIEPBUYHBIC ATATIOHBI
OCHOBHBIX (DU3HUECKUX €IUHUII.

Tewma 3.3. TloHSATHE METPOJOTUYECKOTO 0OCCTICUCHHS.
Jlekuus-nuckyccus.

[TpaBoBbIE OCHOBBI 0OOECTIEUEHHS €IUHCTBA U3MEPEHU;
OCHOBHbI€ NosiokeHust 3akoHa P® 006 obecrieduennn equHCTBA
U3MEpEHUIl; CTPYKTYpa U QYHKIUU METPOJIOTUYECKOM CITyKOBbI
MIPEATPUSITHS.

4.3. Tlpaktudeckue (CeMUHAPCKUE) 3aHATHUS




TeMbl MpakTHUECKUX 3aHATHI U UX TPYILOEMKOCTh NPUBEICHBI B TAOIHULIE S.

Ta6imma 5 — [IpakTrudeckue 3aHsITHSI U KX TPYJ0EMKOCTh

N3 Hux Ne
No | Tembl npaktrdeckux | @opMbl IpakTUYECKUX | TpPymOEeMKOCTb, |IPaKTUYECKOM |pasjielia
/o 3aHATHI 3aHATHAI (dac) MIOJTOTOBKH, | TUCIIMII

(gac) JIMHBI

4.4, JlabopaTopHbIEC 3aHATHSI
Tembl 1a00paTOPHBIX 3aHATHHA U UX TPYJOEMKOCTb IPUBEICHBI B TAOIUIIE 6.

Ta6yumma 6 — JlabopaTopHbIe 3aHITHS U UX TPYTOEMKOCTh

W3 aux No

Ne H 5 6 Tpynoemkocth, | HPAaKTHYECKOH | pasnerna
aMMeHOBaHHE J1abopPaTOPHBIX paboT
PAaTOPHBIX P (uac) TO/ITOTOBKH, JCIIAIT

(4ac) JINHBI

/11

Cemectp 5

1 BBognoe 3ansatue*. MHCTpyKTax 1Mo 1 1
TexHHKe Oe30macHoCTH. BBeneHue.
LMSmnardopma: Moodle, Blackboard, Prezi,
Google Slides, narepakTuBHas qocka Miro,
yandex-TeaeMocT.

2 | UsmepeHue anekTpudeckux HanpsokeHuit. JIP 1 | 4
[ToBepka 0y10Ka U3MEPEHHUS COMTPOTUBIICHUN Ha
mynbTuMeTpe. JIP 2

3 | UccnenoBaHre OCHOBHBIX 4 2
METPOJIOTHYECKUX XapaKTEPUCTHK
ANEKTpOMEXaHUIECKUX npuodopos. JIP 3
HccnenoBanne HeMPEPHIBHBIX CUTHAJIOB C
roMoipio ocimorpada. JIP 4

4 | M3mepeHue nepeMeHHOTO HaIPSKCHHUS 4 2
cioxHbIX popm. JIP 5 Ioeepka
Mukpometpa. JIP 6

IToBepka mranreHuupkyss. JIP 7

5 | MHCTpyMEHTANBHEIE CPEeNICTBA H3MEPEHUH 4 2
TIIyOWHBI TITyXux oTBepctuit JIP 8

Bcero 17

*U3 nepeyHa na6opaToprlx pa60T CTYACHT BBIIIOJIHACT B TCUCHUC CEMECTpPa 4 o YKa3aHUIO
npenoagaBaTelIs.

4.5. BbrlinosHeHHEe KypcoBOTo NMpoeKkTa/ KypcoBoi paboThI
Y4eOHBIM MJIaHOM HE PEAYCMOTPEHO

4.6. CamocrodTenbHas paboTa 00yJarouxcs
Buapl camocTosTenbHON paboThI B €€ TPYI0EMKOCTh MPUBEICHBI B Ta0IHIIE /.

Tabnuna 7 — Bunbl caMocToATeIbHON PabOTHI U €€ TPYAOEMKOCTh



. Bcero, | Cemectp 5,
Bung camocrosarenbHOM pabOThI qac qac

1 2 3
Uzyuenne TeopeTHUECKOro MaTepuana 47 47
nucuutuinssl (TO)
KypcoBoe mpoextuposanue (KI1, KP)
Pacuerno-rpaduueckue 3aganus (PI'3) 10 10
Brimonnenue pedepara (P)
[ToaroroBka K TEKyIIeMy KOHTPOIIIO 7 7
ycneBaemocTH (TKY)
Homaraee 3amanue (/13)
Kontponbusie padotsl 3a0unnkoB (KP3)
[loaroroBka K MPOMEKYTOUHOH aTTeCTALIH 10 10
(ITA)

Bcero: 74 74

5. IlepeueHs yuyeOHO-METOANUECKOTO OOECTIeUeHUs
JUTSL CAMOCTOSITEIBHON paOOThI O0YYArOMIMXCs IO TUCITUTUINHE (MOIYITIO)
Y4eOHO-METOIMYECKHE MaTepUallbl JIUIsl CAMOCTOSITENILHOW pabOThl 00y4aroIIuXcs yKa3aHbl B

IL.11. pa3aennoB 6-11.

6. IlepeueHb MEYaTHBIX M ANEKTPOHHBIX YUCOHBIX U3TaHUN

HepequL MCYAaTHBIX U 3JICKTPOHHBIX y‘le6HHX I/IBI[aHI/Iﬁ IIPUBCJCH B Ta6J'II/II_[C 8.

Tabmuua 8— [lepeyeHp Mme4aTHBIX U AJIEKTPOHHBIX YUEOHBIX U3TaHUI

Mudp/ URL
azpec

Bubnuorpaduueckas ccbuika

Komnnuect
BO
JK3EMILISA
PoB B
oubmnore
Ke
(xpome
3JIEKTPOH
HBIX
DK3EMILTS

poB)

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

view/?375397

N3mepeHue 31eKTpUYeCKUX BEIuY UH
Y TIapaMeTPOB CHTHAIIOB : Y4eOHO-
Metouieckoe nocobue / T. I1.
Mumypa, K. B. Enudannes, H. 1O.
Edpemos [u ap.] ; C.ITetep6. roc. yH-
T a3POKOCM. IPUOOPOCTPOCHHUSI. -
CankrllerepOypr : Uzn-so ['YAIL,
2023. - 112 c. : puc., Tadm. -
bubnwmorp.:

¢. 109 (10 Ha3B.). - b. 1. - Tekcer :
HEIOCPEICTBEHHBII
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https://lib.guap.ru/jirbis2/components/com irbis

/pdf view/?663270

HccnenoBanne nepoxoBaTocTd HA
I (POBOM MOPTATHBHOM
npodunomerpe TR220
yuebHOoMeToauueckoe nocoodue / T.

I1. Mumrypa, K. B. Enudannes ;
C.-ITetepb. roc. yH-T a3pOKOCM.
npudopoctpoeHws. - CaHKT-
[letepOypr : Uzn-so I'YAIL, 2022.

- 42 c. : puc., Tabi. - bubmmorp.: c. 77
(7 nasB.). - b. . - Tekcr :

HEMOCPEICTBEHHBIH.

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

Hudpoas merponorus : yaeOHOE
nocooue / FO. A. AuToxuna [u 1p.] ;
pen. B. B. Oxpermnos ; C.Iletep6.
roc. YH-T a9pOKOCM.
npubopoctpoeHus. - CaHKT-
[letepOypr : Uzn-so I'YAIL 2021.

- 181 c. : puc., Tabm. - bubnuorp.: c.
177 -179 (36 Ha3B.). -

ISBN 978-5-8088-1641-1 : b. u. -
TekcT : HenmocpeICTBEHHBII.

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

OCHOBBI HCKYyCCTBEHHOTO
WHTEJUIEKTa B IPOoQecCHOHATEHON
JESITEIBHOCTH ;| YIeOHOMETOJMUECKOE
nocobue / A. C. Crenamkuna, E. A.
®ponosa, H.

B. I'ymuna ; C.-IleTepO. roc. yH-T
a3pPOKOCM. IPUOOPOCTPOCHHUSI. -
Cankr-IlerepOypr : U3a-so ['YAII,
2022. - 109 c. : puc., Tabm.

- bubnwmorp.: ¢. 108 (9 Ha3s.). - b. 1. -
TekcT : HenocpeICTBEHHBIH.

https://lib.quap.ru/jirbis2/components/com irbis
/pdf view/?302338

CrannapTuzanus )KU3HEHHOTO
[UKJIa ¥ KaYeCTBa MPOrPAMMHBIX
CPEACTB : [DIEKTPOHHBIN pecypc] :
yuebHoe nocobue / J.
B.borganos, B. B.®unsyakos ; C.-
[Terep6. roc. yH-T a3pOKOCM.
npubdopocTpoeHus. - JlokymeHT
BKIIIOUaeT B ce0s 1 daiin, pazmep:(
598 Kb). - CII6. : M3a-Bo T'YAII,
2000. - 209 c. : Tabmx., cxeM. - O/11.
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https://lib.guap.ru/jirbis2/components/com irbis IpuknanHas cTaHIapTH3ANUS, CE
[pdf_view/?422913 pruduUKanus 1 KOHTPOJIb KauecTBa

YCIYT: Y4eOHO-METOJHYECKOES
nocooue / B. A. Tymagwun; C.ITerep0.
rOC. YH-T a9POKOCM.
npUOOPOCTPOCHUSL. - DICKTPOH.
TEKCTOBBIC AaH. - CaHKT-

[etepOypr: Uzn-Bo 'YAIL 2024.

- 74 c. : puc.

7. IlepeueHb 31EKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
UH(POPMALIMOHHO-TEIIEKOMMYHHUKAIIMOHHOHU ceTn « HTepHeT»
Ilepeuens DIIEKTPOHHBIX 00pa3oBaTeNbHbIX pecypcoB UH(pOPMaLMOHHO-
TEJIEKOMMYHUKAaMOHHON ceTu «/HTepHeT», HEOOXOAMMBIX MJIi OCBOCHMS JUCLMILIUHBI
npuBe/ieH B Tadsmie 9.

URL anpec HanmenoBanue
https://pro.guap.ru/ DJIeMEHTBI JICKTPOHHOTO Kypca 1o AUCHUIUIMHE pa3MEIleHbl BHYTPH
DOUOC I'VAII «MuTerpupoBanHas cpefa 00ydeHHUs»
https://Ims.guap.ru Bupeokypc Jiekiuii ¢ MyJIbTHMEAUAHBIME TIPE3SHTAIIMSIMH I10
JMCIUIUIAHE pa3MeIleH cucTeMe qucTaHimonHoro ooyuenns ['Y AIT

5. Ilepeuens MHGOPMAITMOHHBIX TEXHOIOTHM
8.1. IlepedeHp MpOrpaMMHOTO OOECHEUEHUs, HCIOIb3yEeMOro MPHU OCYLIECTBICHUU
00pa30BaTeNbHOTO Mpoliecca Mo TUCIUILINHE.
[TepeueHs UCTIOIB3YEMOT0 MTPOTPAMMHOTO OOecTieueHus IpeacTaBieH B Tadbnuie 10.

Ta6muma 10— [Mepeyers nporpaMmMHOro o0ecreyeHus

No /1t HaunmenoBanue

1 OnextpoHHas HH(opMaoHHo-o0pa3oBaTenbHas cpena I'Y AIl «MHTerpupoBanHas
cpena ooyuenus» (https://pro.guap.ru/) pazpaborana corpyaaukamu I'YAIl (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 OdunumanbHbli caiT 00pa3zoBaTeNIbHON Opranu3anuu B ceth «HTepHeT»
(https://quap.ru/), pazpadotan cotpyaaukamu ['YAIT (BBeeH B IKCILTyaTalUIO
IMpukazom ['VYAII ot 23.03.2023 Ne 05-145/23)

3 LibreOffice 5 (JIuensust LGPLv3)

4 Microsoft Office 2019 (morosop I'Y AIl, undopmanust 0 TUIEH3UN TTPEACTABICHA 110
cepuike https://guap.ru/it/system/iso/po)

5 Mathcad - (norosop I'YAIl, urdopmanus o JIUIEH3UH MIPECTaBICHA MO CCHLUTKE
https://guap.ru/it/system/iso/po)

8.2. [IlepeueHn WH(pOPMAITMOHHO-CIPABOYHBIX CHUCTEM,UCIIOIb3yEMBIX
pu
OCYIIECTBIIEHUU 00pa30BaTeIHLHOTO MPoIIecca MO AUCIUILTHHE
[TepedyeHs ucnob3yeMbIx HHHOPMAITMOHHO-CIIPABOYHBIX CUCTEM IIPE/ICTABIICH B
Tabymue 11.
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Tabmuua 11— Ilepedyens HHPOPMAITMOHHO-CITPABOYHBIX CHCTEM

No HaunmenoBanue
n/m
DJIeKTpOHHBIE OMOIHOTEYHBIE PECYPCHI H CUCTEMBI

1 OnexkTpoHHbIN Katanmor oubimoreku I'Y AIl ¢ qoctynom k 6a3e MOTHOTEKCTOBBIX
u3nanumii (https://lib.quap.ru.), moctyn yepes TMYHBINA KAOUHET YUTATENS OMOIMOTEKH
I'YAII

2 Hayunas snekrponnas 6udaunoreka «cLIBRARY» (https://elibrary.ru/), nocryn uepes
JTUYHBIA KaOuHeT untarens ouommoreku ['Y Al a Taxxe no IP -agpecam 'Y AII

3 OBC «Jlanb» (https://e.lanbook.com/), moctym yepe3 IUYHBIIN KAOUHET YHTATENSA
oubmmotexku ['Y Al a Taxxe no IP -agpecam 'Y AII

4 OBC Koncopruyma aspokocmuueckux By30B Poccuu (http://elsau.ru/ suai), moctym mo
IP-anpecam ['VAII

5 OBC Znanium (https://znanium.ru/), moctym yepes3 JINYHbINA KAOUHET YATATEIIS
oubmmorexku ['YAIL a Taxxe no IP -agpecam 'Y AII

6 OopasoBarenbHas miathopma «tOpaiit» (https://urait.ru/), moctym yepe3 TUUHBINA
kabuneT ynrtarens oudauorexu 'Y All, a taxxke mo IP -anpecam ['YAII

7 Hayunas snexkrponnas oudnaunoreka «KubdepJlennnkay (https://cyberleninka.ru/),
CBOOO/HBIN 10CTYI

WHpopMannoHHbIE U CIIPABOYHO-TIPABOBBIE CUCTEMBI

1 "Koncynprant [Tnroc" (www.consultant.ru) cereBast Bepcus 1j1si 00pa3oBaTeIbHBIX

opranu3zanuii, noctyn no IP -agpecam ['VAII
CoBpeMeHHbIe TpodeccHoHANbHBIC 0a3bl JAHHBIX

1 Denepanpublil nopran «Poccuiickoe oopazosanue» (https://ro-edu.ru/), cBoGoaHbIH
JOCTYTI

2 PedeparuBnas 6a3za qaHHBIX PEIICH3UPYEMOM HAYYHOM TUTEPATYphl SCOPUS

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

9. MarepuanpHo-TeXHIUYECKas 0aza

CocraB MaTepHaHBHO-TeXHHHCCKOﬁ 63.3]:1, HeO6XOI[HMOﬁ AJI1 OCYIICCTBIICHU A
O6pa3OBaTeJ'IBHOI‘O mnmponecca o JUCHUIIUINHE, ITPEACTABIICH B Ta6J'II/II_[612.

Tabnuna 12 — CoctaB MaTepHallbHO-TEXHUUECKON 0a3bl

Ne HaumeHoBaHMe cOCTaBHON 4acTH MaTepUaATbHO- Howmep aynutopuu (mpu
/1 TEXHUYECKOHN Oa3bl HEOOXOIUMOCTH )
1 | MynbTumenuitHas TEKIIMOHHAS ayAUTOPHSL.

Aynuropus JUist IPOBEIEHUS 3aHATUHN JIEKIIMOHHOTO THUIIA -
OCHAIIIEHA CTICIHAIU3UPOBAHHON (yueOHOI) MeOeTbIo;
TEXHUUYECKUMHU CPEJICTBAMU O0yUEHUS, CIYKaIUMH JIJIs
npeJcTaBieHus yaueOHoM nHdopManuy 60JIbIION ayAUTOPUH
(B TOM umcie, Bo3MOXHOCTB focTymna B DUOC 'Y AII uepes
Touky noctyrna WiFi); Habop 1eMOHCTpaImOHHOTO
00opynoBaHus (MHTEPAaKTUBHBIN MYJIbTHCEHCOPHBII
JnucIuiel Ha nepekatHoit croiike FocusTouch /{uaronans
70" — 1 mr., [I3BM — 1 mr.).
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2 | JlJabopaTopusi METPOJIOTHH M TEXHUYECKUX W3MEPCHUM. 52-51
OcHarieHna 1abopaTopHbIM 000PYIOBAHUEM,
CHEUATU3UPOBAHHON MEOENIbI0, TEXHUYECKUMHU
cpeacTBaMu 00y4eHus (B TOM YHCIIE, BO3MOKHOCTh JIOCTYIIA
B DUOC I'VAII 1o siokaJibHOW BBIYUCIUTEILHON CETH),
U3MEPUTEIIbHBIMU YCTAHOBKAMHU.

3 | Cucrema mucranimonnoro ooyueruss LMS I'VAIL TTomomrs | https://disthelp.ru/vuzy/guap
B TUCTaHIIMOHHOM oOyuennu B 'Y AIL

4 | TlomemeHne ISl CAMOCTOSITENILHOM paboThl. THTEpHET- 12-16 (yn. borvwas
KJIacC. - OCHAIIICHO CIEIHATN3UPOBAHHOM (yueOHOi) Mopcxkas, 0.67, aum. A)
MeOeITbI0; KOMITBIOTEPHOM TEXHUKOW C BO3MOKHOCTBIO
NOJKJIOUeHUs K ceTh MIHTepHeT n o0ecneueHneM A0CTyma K
AJIEKTPOHHON MH(POPMAITMOHHO-00Pa30BaTEILHOM CpeIe.
[Tpuntep nazepueiit HPLIP4515n, [Ipuntep HP
LaserJetEnterprise 600 M602dn.

5 | [lomemenue A caMoOCTOSATENIbHONW PabOThl 00yUYarOIIUXCS -
Yuranpnbiid 3a51 6ubmuorexku ['Y Al cienmanu3upoBaHHast
Me0eb; epcoHaIbHbIe KoMITbIoTephbl — 10 mT., obecneueH
JOCTYTI B 3JICKTPOHHYIO HH(POPMAITMOHHOOOPa30BaATEIBHYIO 22-19 (ya. bonvwas
cpeny I'YAII o j10kanbHOM BBIYUCIUTEIBHOM CETU U TOUKE | Mopckas, 0.67, aum. A)
nocryna WiFi, a Takke K 2JIeKTpOHHO-OHOIHOTEYHBIM
cucreMam, pedepaTuBHOI 0a3e TaHHBIX Scopus;
KonupoBaibHbIN annapat Kyocera KM2035.

5 | AynuTopus A IPOBEICHUS TEKYIIEero KOHTPOJIS U
poMeXKyTouHoU artectanuu. OcHalieHa
crienanu3upoBaHHoOH (y4eOHOiT) MeOeNbl0; TEXHUYeCKUMHU
CpeACcTBaMHU O0YYEHHs, CITYKAIUMH IS TTPECTaBICHHS
yaeOHoli nHpopmaiuu (B TOM 4uciie, BO3MOKHOCTb
nocryna B OMMOC I'VAII yepe3 Touky goctyna WiFi i o
JIOKQJIbHOM BBIYUCIIUTENBHON CETH).

10. OmneHouHbIe CpeACTBa ISl TPOBEIEHHS TPOMEKYTOTHOM
aTTecTaluu
10.1. CocTtaB  OLEHOYHBIX  CpPEACTBUIA  HPOBEACHUS  MPOMEKYTOUHOMH
aTTecTaluy o0yJaromuxcs No AUCUUIUIMHE pUBeieH B Tabnuie 13.
Tabmuua 13 — CocTaB OIEHOUYHBIX CPEACTB JJIsl IPOBEICHHSI TPOMEKYTOUHOM aTTecTallu

Bun npomexxyTouHoil arTecTanun [TepeueHb OLIEHOYHBIX CPEJCTB
Crnncox BOIpoCoB;
3aueTr Tecrtsr;
3anauu.
10.2. B kauecTBe KpuTEpUEB OLICHKH YPOBHS C(POPMHUPOBAHHOCTH (OCBOECHHS)
KOMITETEHIIHH o0yyaromuMucs npUMeEHSeTCs 5-6amibHas mIKana OLIEHKHU

c(hopMUPOBAHHOCTH KOMITETEHIINM, KOTOpasi MpuBeaeHa B Tabnuie 14. B Teuenne cemectpa
MOKeT ucnonb3oBarbesi  100-OamnbHas  ImIKajla  MOAYJIbHO-PEHTHHTOBOM  CHCTEMBI
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YHuBepcHuTeTa, MpaBUja MCHOJb30BAaHUSA KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOIIMM
JIOKaJIbHBIM HOpMaTUBHBIM akToM ['Y AIL
Ta6mmma 14 —Kpurepuu orieHKH ypoBHS CPOPMUPOBAHHOCTH KOMITETEHITUN

O1eHKa KOMIIETEHIINT

5-6ayutpHas mkana

XapakTtepuctuka chOpMUPOBAHHBIX KOMITETEHIUI

«OTJIIMYHO»
«3a4YTCHO»

OO0yuarormuiicst:

rITyOOKO ¥ BCECTOPOHHE YCBOMJI MMPOTPAMMHBIN MaTepUar;
YBEPEHHO, JIOTHYHO, TIOCJIE/IOBATEIILHO U TPAMOTHO €T0 U3JIaraer; —
OIMPAsCh Ha 3HAHUSI OCHOBHOM U JOTIOJHUTEIBHOM JIUTEPATYPHI,
TECHO CBSI3bIBACT YCBOCHHBIC HAYYHBIC MOJIOKCHHS C TIPAKTHICCKOM
NeSATEIILHOCTHIO HAPABIICHUS;

yMeJI0 00OCHOBBIBACT U apTyMEHTHUPYET BBIIBUTACMbBIC UM HJICH;
JIeJIAeT BBIBOJIBI U 000OIIEHMUS;

CBOOOJIHO BJIAJICET CHCTEMOH CIICIIMATN3NPOBAHHBIX MTOHITHHA. —
IPaBUIIBHO BEITOMHKN 0T 90% 10 100% TECTOBBIX 3aMaHHi .

«XOopouro»
«3a4YTCHO»

OO0yuarommiics:

TBEPJI0 YCBOWJI IPOTPAMMHBIN MaTepHall, FPaMOTHO U IO CYIIECTBY
M3JIaraeT ero, ONMpasiCh Ha 3HAHWSI OCHOBHOU JINTEPATYPHI;

HE JIOIYCKAeT CYIIECTBEHHBIX HETOYHOCTEIH;

YBSI3BIBAET YCBOCHHBIC 3HAHUS C TIPAKTHYECKOM JIEATEITHBHOCTHIO
HaIPaBJICHUS;

apryMEHTHUPYET Hay4IHBIC TTOJIOKEHUS;

JIeJIaeT BBIBOJIBI M 000OIIEHMS;

BIIQJICET CUCTEMOM CICIIHATU3UPOBAHHBIX TOHSITHIA.

IPaBUIIEHO BBITTONHI OT 70% 110 89% TECTOBEIX 3a/aHUMH .

«YHAOBJICTBOPUTCIIBHO»
«3a4YTCHO»

o0yJarouiicsi yCBOMI TOJILKO OCHOBHOM MPOTpaMMHBIN MaTepHall,
0 CYIIECTBY U3JIaraeT €ro, ONMUPasCh Ha 3HAHUS TOJIBKO OCHOBHOM
JUTEpaTypHI,

JIOTTyCKAaeT HECYIIECTBEHHBIC OMMOKU M HETOYHOCTH;

WCTIBITHIBACT 3aTPYIHEHUS B MPAKTHICCKOM PUMEHEHUH 3HAHUM
HalpaBJICHNUS,

c1ab0 apryMeHTUPYET Hay4HbIE TIOJIOKEHUS;

3aTpyAHseTcs: B GOpMYyIUPOBAHUU BHIBOJOB M 000OIIECHHUI;
YAaCTUYHO BJIAJIEET CUCTEMOM CIEIIUATU3UPOBAHHBIX TOHATUM.
IPABUIIEHO BBITTONHII OT 51% 110 69% TECTOBEIX 3a/aHUM .

«HEYOOBJICTBOPUTECIIEHO»
«HE 3a4TCHO»

oOyJaroluiicss He YCBOWJI 3HAYUTENbHON YaCTH MPOTPAMMHOTO
MaTepuaa,
JIOTYCKaeT  CYIIECTBCHHBIE OIINOKHU u

HETOYHOCTU TIpHU
paccMOTPEeHHH MPOOJIeM B KOHKPETHOM HaIlPaBIICHUH;
WCIIBITBIBACT TPYTHOCTH B TPAKTUICCKOM IPUMEHEHUH 3HAHUH; — HE
MOJKET apTryMEHTUPOBATh HAyUHBIC MOJIOKEHUS, — HE POPMYTUPYET
BBIBOJIOB Y 000OIIIEHHUI.
NPaBUIILHO BBITIONHUI MeHee 51% TecTOBBIX 3aJaHuil .

10.3. TunoBbie KOHTPOJIBHBIE 3a/IaHUS WM HHBIE MAaTEPUATIBL.
Bomnpocs! (3agaun) 11 sK3aMeHa MpeacTaBiIeHbl B Tadbnuuie 15.

Tabmuna 15 — Bompocs! (3agaun) 18 9K3aMeHa




Ne i/t

[Tepedens BOmpoCoB (3a1a4) TSl SK3aMeHa

Kon

VY4eOHBIM MJITaHOM HE MPEAYCMOTPEHO

Bormpocsr (3amaun) nis 3adera / qudd. 3adera npeacTaBieHsl B Tadnuie 16.

Tabmuna 16 — Bonpocs! (3agaun) nns 3adera / audd. 3auera

Ne i/t

[Tepedyens BonpocoB (3a1ay) s 3aueTa

Kon
WHIUKAaTOpa

1.

Chopmynupyiite  moHsATHE «HA3MEpPECHUER, MEPEUYHCIIUTE
COCTABJISIIOLIME DJIEMEHTOB H3MEPEHUH, WX Ha3HauYeHHE U
B3aMMOCBS3b [PY PEIICHUH MIOCTABJICHHONW 3aJayH.

OIIK-1.B.1

[TpuBenute knaccuUKaUIo CPeACTB U3MEPEHU (OmpeaecHue,
CYyThb Mep, H3MEpHTEIbHBIX Ipeodpa3zoBareseil, MnpuOopoB.,
YCTaHOBOK, cucTeM). OreHuTe HEoOXOIMMOCTh  BBIOOpa
BO3MOXXHBIX  CPEJICTB  HW3MEPEHHH B  3aBUCHMOCTH  OT
MOCTaBJICHHOM 3a]1auu.

OIIK-1.B.1

Oxapaktepu3yiTe MPUHLIUI padOTHl OCHOBHBIX CHCTEM 3JEKTPO-
MEXaHHYECKUX NPHOOPOB.

OIIK-1.B.1

ChopmynupyiiTe OCHOBHBIE TMPUHIMIBI U METOAbl M3MEpPEHUM
(HEMOCPECTBEHHONW  OLIGHKH, KOMIICHCAIIMOHHBIA  METO.).
OueHute JTOCTOMHCTBA M HENOCTAaTKU HX TPUMEHEHUS IS
BO3MOYHBIX BAPUAHTOB PEIICHUS 3a/1a4H.

OIIK-1.B.1

Chopmynupyiite 0COOCHHOCTH TIPOBEICHUS H3MEPUTEITHHOTO
IKCIEPUMEHTa B COOTBETCTBHHM C HM3BECTHBIMH Bam Meromamwu
M3MEPEeHHUI (MpsSIMblE, KOCBEHHBIE, COBOKYITHBIE, COBMECTHBIE,
a0COJTIOTHBIC, OTHOCUTEJIBHBIC U JIP.).

OIIK-1.B.1

[losicHuTe, dYTO Takoe METPOJIOTMYECKHE XapaKTEPUCTUKH
CPEICTB M3MEPEHUH, NEPEUHUCIUTE OCHOBHBIE METPOJIOTHYECKUE
XapaKTEPUCTUKH CPEACTB U3MEPEHHUM.

OIIK-1.B.1

OOBsCHUTE, UTO TaKOE KJIACC TOUHOCTH CPE/ICTBA U3MEPEHUH.

OIIK-1.B.1

[Ipoananusupyire, UCXOAd M3 YE€ro M KaK HA3HAYAETCSA KJlace
TOYHOCTH CPEJCTBA U3MEPEHHUM.

OIIK-1.B.1

[Ipoananu3upyiite alnroput™ BbIOOpa CpeAcTBa U3MEPEHUH UIs
IIPOBEJICHUS SKCIEPUMEHTAIBHOTO UCCIIEIOBAHMUSI.

OIIK-1.B.1

10.

Chopmynupyiite IIOHSITHE rOCyJ1apCTBEHHBIX 3TAJIOHOB
OCHOBHBIX (1)I/ISI/I‘~IGCKI/IX CANHUIIL. Hepqu/ICJ'II/ITG HUX U IIOSJICHUTEC UX
CBOMCTBA.

OIIK-1.B.1

11.

ChopmynupyiiTe 3amauyd METPOJIOTHM U €€ POJib B TEOPUU
nmo3HaHusi. B dWeM 3akiouyaeTcsi COBPEMEHHOE COCTOSHUE U
MIEPCIEKTUBBI PA3BUTHUS U3MEPEHMIA.

OIIK-3.3.1

12.

Uro BkITIOYaeT B ce0st MexxayHapogHas CHCTeMa eMHHUI
dbuzmveckux BenuunH. [laiiTe onpeneneHue Gpu3MIecKou
BEJTMYMHBI KaK 00bEKTa U3MEPECHHIA.

OIIK-3.3.1

13.

OxapakrepusyiiTe cucteMbl (GU3UYECKUX BenuuwH. Jlaiite
ONpeeNieHue CHEAYIOUIUM TOHATUSAM (U3UUYECKUX BEITUYHH:
OCHOBHBIE, TTPOU3BOIHBIC, OTHOCUTEBHBIC, JTOTAPU(MHUUECKHUE X
pa3MepHOCTH, YPaBHEHHE CBSI3U (PU3NYECKUX BEITUUHH.

OIIK-3.3.1

14.

Kakne cnocoObl o0OHapyXeHHUS U  HMCKIIOYEHHS TIPyOBIX
MOTPEITHOCTEN M3 PEe3yJbTaTOB MHOTOKPATHBIX HaOMt0AeHNH B
3Haere? Kak IpUMEHUTh KPUTEPHUNA TPEX CUTM?

OIIK-3.3.1

15.

B kakmx ciydasax HGO6XOJII/IMO HUCIOJb30BaTh METOJ KOCBCHHBIX

OIIK-3.3.1

WHIUKAaTOpa




M3MEPEHUH W B YeM OCOOCHHOCTh OOpabOTKH pPE3yJIbTaTOB
M3MEPEHUH U OLIEHKH NOTPEIIHOCTH ?

16.

[TpuBeauTe onpeaeneH e MOrpeiHOCTH Pe3yIIbTATOB H3MEPEHHUH,
naiite 0OO0OLICHHYIO KJIACCH(PHUKAIMIO TOTPEIIHOCTEH, YKaKUTe
UX UCTOYHHKH.

OIIK-3.3.1

17.

VYkaxure crnocoObl MPEACTABICHUS IOJYYEHHBIX B IpOLECcCe
U3MEPEHUN JaHHBIX IPU HAJIWYUM TOJIBKO CHUCTEMATHYECKUX
MOTPEUIHOCTEN. BhIsIBHTE NPUUMHBI UX BOSHUKHOBEHHS, CIIOCOOBI
OoOHapy>KEHHsI U YMEHBIIIECHUSI.

OIIK-3.3.1

18.

ChopmynupyiitTe B dYeM 3aKIO4YaeTcss JCSATCNbHOCTh 10
cranfaptu3anuu’? KakoBsl e U IPUHITUIIBI CTaHIaPTH3ANN?

OIIK-3.3.1

19.

Ha3zoBute kakoil opraH OCYyLIECTBISET OpPraHU3alHMI0 padoT Mo
cragzaptusauuu. lIpoaHamusupylite KakMMHU HOPMAaTHBHBIMHU
JOKYMEHTaMu peraaMeHTupyeTcs NEeSATEIbHOCTh o
CTaHapTU3aLUU.

OIIK-3.3.1

20.

CucremaTu3upyuTe 3aauu JesTeIbHOCTH MEXTYHAPOTHBIX
opranu3aiuii o crangaptusanuu. Onpenenure mecto PO B aToi
JIeATEIILHOC.

OIIK-3.3.1

21.

[IpuBeauTe anropuT™ NpoBEACHUS CEPTUPHUKAIUN TPOAYKLIUU B
P®?

OIIK-3.3.1

22.

[lepeuncnure B yem oTiinuME 0053aTEIBHON U 100POBOJIBHOM
cepTrdUKaIIH.

OIIK-3.3.1

23.

[TosicauTe pa3iaudre MeXy CHCTEMaMHU M CXeMaMHu
cepTrdUKaIIH.

OIIK-3.3.1

24,

[TosicauTe Yem onpeensieTcst BRIOOP CXEMBbI CEPTHPUKAIUH.
[TpuBeauTe mpuMepsl cxeMm cepTHUHUKALIUU.

OIIK-3.3.1

25.

ITosicauTe JJIsL qero MnpeaHa3Ha4YCHBI HUCIIBITAaTCIBHBIC
nabopatopuu. Ilepeunciaure TpeOOBaHUS K HCHBITATEIbHBIM
71a00paTOPUSIM.

OIIK-3.3.1

26.

Hpe,[[CTaBLTC KJIaCCI/I(l)I/IKaI_[I/IIO 9TaJIOHOB.

OIIK-3.V.1

27.

Oxapakrepu3yiiTe Ha3HaYeHHEe, TPUHLIUI PadOTHI U TPEOOBaHUS K
Mepam (DC, DiIEeKTpUYECKOr0 TOKAa, HWHAYKTUBHOCTH U
B3aMOUHYKTUBHOCTH).

OIIK-3.V.1

28.

[lepeuncnure u3BecTHble BaM Mephl, MX HpPUHIUI pabOTHl U
MECTO B IIOBEPOYHOM CXEME.

OIIK-3.V.1

29.

Chopmymupyitte nonsitue «lloBepounas cxema». IlpencraBpTe
YEpTE)K rOCYAAPCTBEHHON MOBEPOYHOU CXEMBI.

OIIK-3.V.1

30.

OObscHUTE pa3NUUUEe MEXIY TOCYAApCTBEHHOM M JIOKAJIbHOMN
ITOBEPOYHOM cxeMoil. [IpencraBpTe ypoleHHbIE YEPTEXKH.

OIIK-3.V.1

31.

[IpuBenuTe mpuMEpsl, HOPMHPOBAHHS MOTPEIIHOCTEH CPENCTB
U3MEpPEHUN B 3aBUCUMOCTM OT UX Buaa (aIOUTHBHOH,
MYJIbTUTUTUKATHBHOM).

OIIK-3.V.1

[Ipoananu3upyiiTe MO KakoMy TMPHHLIUIY BBIOHUpAETCs Kiacce
TOYHOCTH CpEACTBA HU3MEPEHUN Il MPOBEIEHUS KOHKPETHOIO
9KCIIEPUMEHTA.

OIIK-3.V.1

OO0bsicHUTe, KaKk 0003HAYAIOTCSA KJIACChl TOYHOCTH Ha CPEICTBE
M3MEpEeHUl W B HOPMATHUBHOW JOKYMEHTAlMM Ha HEro B
3aBHUCHMOCTH OT CII0CO0a HOPMHPOBAHHS WHCTPYMEHTAITLHOM
MTOTPEIIHOCTH.

OIlK-3.Y.1

32.

[Ipoananu3upyiiTe  aJIrOpUTM  OMNPEACIICHUS  MOTPEHIHOCTH
(bu3MUYECKOI BENWYNHBI, HK3MEPEHHON KOCBEHHBIM METOJOM.

OIIK-3.B.1




33.

OOBsICHUTE TPUYUHBI QIIUTUBHOM U  MYJIbTHUIUTMKATHBHON
MOTPEUIHOCTH  CpeAcTB  u3MepeHuil. IlpuBeaure rpaduku
3aBUCUMOCTEH H3TUX TMOTPEIIHOCTEH OT 3HA4YeHUs BXOJHOTO
CUTHaJa, BBIpaXEHHBbIC Yepe3 abCONIOTHYIO, OTHOCHUTEIBHYIO H
MPUBEACHHYIO MOTPEITHOCTH.

OIIK- 3.B.1

34.

IIpuBenure npuMepsl, HOPMHUPOBAHUS IOTPEIIHOCTEH CPEICTB
U3MEpPEHUH B 3aBUCUMOCTM OT UX BuJa (aAJAUTUBHOH,
MYJIbTUTUTUKATUBHOM).

OIIK-3.B.1

35.

OOpsicHUTE B3aMMOCBSI3b MEXJy OCHOBHOM M JIOMOJHUTEIIbHON
IIOTPEIIHOCTHIO.

OIIK-3.B.1

36.

[lepeuncnure UCTOYHHUKU CIYyYalHBIX MOrpemHocTel. Onuiure
CIIy4allHbI€ MOTPEIIHOCTH C IIOMOIIBIO pa3IMYHBIX 3aKOHOB
pacrpeneneHus CIIy4aitHOM BEJIMYUHBI (HOpMAaJTBHBIH,
paBHOMEPHBIN, TpeyronbHblii). [lpuBeaure rpadukm.

OIIK-3.B.1

37.

ChopmynupyiiTe MHOHATHS «MHOTOKPATHBIE PABHOTOYHBIE» H
«MHOTOKpaTHBIE HEPABHOTOYHBIC» H3MEPEHUSI.

OIIK-3.B.1

38.

[Ipoananu3upyiitTe B  Kakux ciy4yasx Ipu  o0OpaboTke
MHOTOKpPaTHbIX ~ PABHOTOYHBIX  HAOJMIOAEHUM  MCHOJIB3YIOT
TOueuyHyro oueHky. Kak B 3ToM ciydae JgokeH ObITh
IIpEJICTaBJIEH PE3yJIbTaT U3MEPEHHH U OIIEHEHA NOTPEIIHOCTh?

OIIK-3.B.1

39.

[Ipoananu3upyiite B  Kakux ciydasx T@pu  oOpaboTke
MHOT'OKPaTHBIX HAOJIOJEHUI HCNONb3YIOT HHTEPBAJIbHYIO
OLICHKY CJIy4alHbIX morpemHocTteil. Kak B 3TOM ciyyae J0JIKEH
OBITh  TPEACTABICH  pe3yabTaT HM3MEPEHHH ©  OLECHEeHa
MIOTPEUIHOCTb.

OIIK-3.B.1

40.

ConocraBbTe  HMHTEPBAIBHYIO U  KBAaHTUIBHYIO  OLICHKY
ClIy4alHbIX norpemHsocteil. [Ipuseaure npumepsl.

OIIK-3.B.1

41.

[Ipoananu3upyiite anroputM o0OpabOTKH U MpeICTaBICHUS
MOJIYUYCHHBIX JAaHHBIX W OLICHKU IIOTPCHIHOCTU PE3YIbTATOB
U3MEPEHUN TMpH HAIMYUKM CHCTEMAaTHYeCKHMX M  CIydalHbIX
MOTPeIHOCTEN?

OIIK-3.B.1

42.

ITocne mpoBeneHus Tpex cepuil m=3 HEPABHOTOUYHBIX U3MEPEHUN
U HCKJIIOYEHHUS M3BECTHBIX CHCTEMaTHYECKHX IOrPEeUIHOCTEeN
ObUIM TIOJIyY€HBl MCIIPABICHHBIE PE3YyJIbTaThl HAOMIONEHUH 10
BapHaHTaM X], MpeAcTaBleHHble B Tabn.l MeToauuecKux
ykazaHui (3amada 1)*. PaccuuraTh cpeaHee B3BeIIEHHOE "
HNOTPENIHOCTh ~ CPEIHEr0  B3BELICHHOTO A yKa3aHHOIO
IIpenojaBaTesieM BapHaHTa.

OIIK-3.B.1

43.

Jisa  uudpoBoro  M3MEPUTENBLHOTO  NpudOpa  paccuuTaTh
3aBUCUMOCTh  aOCONIOTHBIX M  OTHOCHTEIBHBIX  OCHOBHBIX
norpemHoctet Ax=f(x), O0x=f(X) oT pe3ynbTara H3MEpEHUH.
PesynpTaThl mpeACTaBUTH B BHAE TaOMUIBI U TIpaduUKOB.
Hcxonnele naHHble AJI1 YKAa3aHHOTO NPENojAaBaTesieM BapHaHTa
npeacTaBieHsl B Tabn. 5 (3amanue 2, 3agada 3) METOJUYECKUX
yKazaHu# *.

OIIK- 3.B.1

44,

s npudopa c npeobaalouMu aJIUTUBHBIMU
MOTPEIIHOCTSIMH paccuuTaTh 3HAYEHUS a0COIOTHBIX,
OTHOCUTENIBHBIX W IIPUBEIEHHBIX OCHOBHBIX IOIPEHIHOCTEN
u3MepeHuil. Pesynbrarel mpencTaBUTh B BHUAE TaOMULbBI U
rpadMKOB 3aBUCUMOCTEH PpACCUMTAHHBIX MOTPEIIHOCTEH OT
pe3ynbraTtoB u3MepeHuid Ax=f(x), ox=f(x), yx=f(x). Ucxoausie
JaHHbIE  JUId  YKa3aHHOIO  IIPENoJIaBaTeJIeM  BapUaHTa

OIIK-3.B.1




npeacTaBieHsl B Tabn. 1 (3amanme 2, 3amaya 1) METOAMYECKUX
yKazaHui *.

45. Jnst mpubopa ¢ mpeobnagaronumu  MyibTUIUIMKaTHBHBIME | OITK-3.B.1
MOTPEIIHOCTSIMA ~ PACCYUTATh 3aBHUCUMOCTh aOCONIOTHBIX U
OTHOCHTEIIbHBIX OCHOBHBIX morperrHocreir Ax=f(X), dx=f(X) ot
pe3yjibTata u3MEpeHul. Pe3yinbTaTbl NOpEACTaBUTH B  BHJE
Tabmunpl U rpadukoB. McxomHble JaHHBIE IO BapHaHTaM
npencrasicHsl B Tabn. 3 (3amanue 2, 3amaya 2) METOAMYECKHUX
yKazaHu# *.

* «Metponorust. O6paboTka pe3yabTaToOB MPSMBIX H3MEPEHUI»: METOJMUECKUE
yKa3aHHsI 110 BBITIOJIHEHUIO KOHTPOIbHOM padotsl / C.-IletepO. roc. yH-T a3pOKOCM.
npubopoctpoenus ; coct. T. 1. Mumypa. - D51eKTpoH. TekcToBbIe AaH. - CaHKT-
[TetepOypr : U3n-Bo I'VAII, 2023. - 18 c. -.
https:/lib.guap.ru/jirbis2/components/com_irbis/pdf_view/?369080

[TepeueHb TeM AJIS BBIMOJIIHEHUST KyPCOBOTO ITPOEKTa/ KypCOBOW pabOTHI
npeJcTaBieHbl B Tabnuue 17.
Ta6muma 17 — [lepedeHs TeM Uil BBIIOJIHEHHS KYPCOBOTO IPOEKTA / KYPCOBOM pabOTHI

[TpuMepHBIii IepeYeHb TeM ISl BBITOJIHEHHS KYPCOBOTO IPOEKTa/ KypCOBOU

Ne /it
paboTsl

V4eOHBIM IIAaHOM HE npeaycCMOTpCHO

Bompocs! 1 npoBeeHnst TPOMEKYTOYHOM aTTeCTalluy B BU/I€ TECTHPOBAHHUS
npeJcTaBiIeHbl B Tabnuie 18.

Tabnuua 18 — IIpumepHbIit epeueHb BOIIPOCOB ISl TECTOB

Ne Kon
Ilepeuens BONPOCOB /1Sl TEKYLIETr0/MPOMEKYTOUYHOT0 KOHTPOJIA
/I WHJUKaTOpa
1 3aoanue 3axkpvimozo muna c 8b1o0pom 00Ho20 npasuivrozo omeema | OIIK-1.B.1
Hucempyryus: [lpouumatime mexcm, vloepume 0OUH NPAGUIbHbIIL
omeem

CocTosiHME U3MEPEHUH, NP KOTOPOM HMX pe3 YJbTaThl BHIPAKEHBI B
Y3aKOHEHHBIX €IMHHUIAX BEJIMYUH U MOTPEUIHOCTH H3MEpPEHHH He
BBIXOJST 32 YCTAHOBJICHHBIE NPEJENbl C 3aJaHHOW BEPOSITHOCTHIO,
Ha3bIBACTCH ...

1. cucremoil KaMOPOBKH CPEICTB U3MEPEHUII;

2. YTBEpXJECHUEM TUIIA CPEJICTB U3MEPEHHIA;

3. eIWHCTBOM M3MEPEHHIA;

4. METpOJOTHYECKUM KOHTPOJIEM U HAI30POM.

Kniou ¢ npasunvnviv omsemom: 3

2 | 3adanue 3axpvimoco muna c evloopom 00Ho2o npasuivroco omseema | OIIK-1.B.1
Uncmpykyus: Ipouumatime mexcm, évloepume 00UH NPasUIbHbLL
omeem
CraHgapT, ONMCHIBAIOIIMK ITepe1ady eAMHUIB! 0T dTasioHa kK CU —
3TO...

1. rapaHTUiiHBII TaJOH;



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

2. TEXHUYECKUE yCIIOBUS;
3. ceprudukar;
4. TIOBEpOYHAs CXeMa.
Knrou ¢ npasunvuviv omeemom 4

3aoanue 3axkpvimozo muna c 8bloopom 00Ho2o npasuivroco omseema | OIIK-1.B.1
Hucmpykyus: Ilpouumatime mexcm, 6vibepume 0OUH NPAGUIbHbII
omeem
YuutbiBaeMasi 1mpu  BbIOOpE CpeacTBa H3MEpeHUil 0000IeHHas
XapaKTepUCTHKA, BBIpaKaeMas TpelIeaMd ero JOMYCKaeMBbIX
MOTPENIHOCTEN, — 3TO ...

1. xjacc cTaOMIBHOCTH;

2. TOTPElIHOCTb MEpPHI;

3. TOpOr HOPMUPOBAHHOCTH;

4. KJacc TOYHOCTH.
Knrou ¢ npasunvruvim omeemom: 4
3adanue 3axpvimoeco muna c 8bl60pom 00Ho20 npasuirvrho2o omeema | OIIK-1.B.1
Hncmpykyus: Ipouumatime mexcm, évlbepume 00UH NPasuibHbll
omeem
MeTposioruueckuM ~ XapaKTepUCTUKaMU  CPEICTB  HU3MEpeHUi
HA3BIBAIOTCS XapaKTEPUCTUKH UX CBOMCTB, ...

1. okaspiBaromue BIUSHUE Ha 00BEKT U3MEPEHHUS;

2. YYUTHIBAIOIINE YCIOBUS BBIMOJTHCHHS U3MECPEHUM;

3. o0ecne4nBaroIINe METPOIOTHUECKYIO HAIEKHOCTD;

4. oxa3pIBaONIME BIUSHUE HA PE3YJbTaThl U TOYHOCTH

HU3MEpEHHUI.

Kniou ¢ npasunouviv omeemom: 4
3adanue 3axpvimoeo muna c 8b160pom 00Ho20 npasunrvrozo omeema | OIIK-3.3.1
HUncmpyxyus: Ipouumatime mexcm, 8vioepume 00UH NPAaAGUIbHbLL
omeem
Ecnmu xoaddumment passeptku ocumiuiorpada pasen 20 pc, To
MIEPHOJ] CUTHAJIA PABEH. ..

1. 80*10 ¢

2. 80%10 ‘¢

3. 40%10 ¢

4. 40%10 "c
Knrou ¢ npasunonuvim omeemom:2
3aoanue 3axpvimozo muna c 8b1oOopom 00Ho20 npasuibrozo omsema | OIIK-3.3.1

Huempyxyus: Ilpouumatime mekcm, vibepume 08a npasuibHblx
omeema

[To konMuYecTBY HW3MEpPUTENbHONH HH(DOpPMAIMKM U3MEPEHHUS MOTYT
OBITh. ..
1. =oIHOKpaTHHIMU;




2. =MHOT'OKPAaTHBLIMH,
3. KOCBEHHBLIMU;
4. COBMECTHBIMH.
Knrou ¢ npasunvnvim omsemom:1,2

3adanue 3axkpvimo2o muna ¢ 8b160POM 00HO20 NPABUNILHO20 OMEemd
Hucempykyus: Ilpouumatime mexcm, vibepume 00UH NPABUNbHbLI
omeem

K aBTOHOMHBIM MepamM OTHOCSITCS....

1. Mepsl Ha OCHOBE MPUPOAHBIX KOHCTAHT;

2. Mepbl, TOYHOCTHBIC XapaKTEPUCTUKH KOTOPHIX OJU3KH K
STaJIOHHBIM,

3. Mepbl, TOYHOCTHBIC XapaKTEPUCTHUKN KOTOPHIX 3HAYUTEIIHHO
BHIIIIE, 4eM y HeoOxoaumMbix CU;

4, Mepbl Ha OCHOBE NIPUPOIHBIX KOHCTAHT, TOYHOCTHBIE
XapaKTePUCTUKU KOTOPBIX OJIM3KA K OSTAJOHHBIM  WIU
3HAYUTENLHO BhIIIE, YeM Y HeoOxoaumbix CU;

5. Mepbl, YTBEPKICHHBIE CTaHAAPTAMU.

Knrou ¢ npasunvruvim omeemom:1

OIIK-3.3.1

3adanue 3axkpvimoco muna ¢ 8b160POM 00HO20 NPABUILHO20 OMEemd
Hncmpykyus: Ipouumatime mexcm, évibepume 0OUH NpasuibHbull
omeem

Kiacc Tounoctu CU xapakrepusyer...
1. coBOKYyIHOCTb MeTpojoruueckux coiicts CH;
2. TOYHOCTb U3MEPEHMUS,
3. HauOOJBIIYIO JOMYCKAEMYI0 OCHOBHYIO TIOTPEIIHOCTb;
4. nomyckaeMble U3BMEHEHHS TOKa3aHHil, BbI3bIBAEMbIE
OTKJIOHEHHEM OT HOPMAJIbHBIX YCIOBUHM IKCILTyaTaIllH;
5. =npenensl JOMYCKaeMbIX OCHOBHOM M JIOMOJHUTEIbHOMN
MOTPEITHOCTEH, YCTaHABIMBAEMBIX B BUJIE AOCOTIOTHOM,
OTHOCUTEJIbHOW U NPUBEAEHHOMN MTOIPEIIHOCTEM.
Knrou ¢ npasunvnvim omeemom:s

OIIK-3.3.1

3adanue 3axkpvimoco muna ¢ 8b160POM 00HO20 NPABUILHO20 OMEemd
Hncmpykyus: Ipouumatime mexcm, 8vlbepume 00UH NPAGUIbHbLL
omeem

Ecnmu nansa onpenenenuss koddduirieHTa JIUHEHHOTO paCIIUPEHUS
MaTepuajga M3MepseTcs JUIMHA W TeMIleparypa CTEpXKHS, TO
U3MEpPEHUS HAa3bIBAIOT. ..

1. OTHOCHTENLHBIMHU;

2. COBMECTHBIMH;

3. COBOKYITHBIMU;

4. KOCBCHHBIMH.
Knrou ¢ npasunvnvim omseemom:2

OIIK-3.3.1

10

3aoanue 3aKpbimoco muna ¢ b160poM 00HO20 NPABULLHO2O OMEema
Uncmpykyus: Ipouumatime mexcm, évloepume 00UH NPasUIbHbLL
omeem

OcHOBHOE pa3nu4ue B Coco0ax HOPMUPOBAHUS OCHOBHOM
MOTPENIHOCTH 00YCIIOBIEHO

OIIK-3.3.1




BEJIMYMHOMN aAAMTUBHON MOTPELIHOCTH;

BEJIMYUHON MYJIbTUIIIIMKATUBHOU ITIOIPEIIHOCTH;

3. COOTHOIIECHHEM AJAUTUBHON U MYJIbTUILJIMKATUBHOM
COCTABJISIIOLIMX B IOTPEIIHOCTH CPEICTBA U3MEPEHUH;

4. TUIIOM CpeJICTBA UBMEPEHUS,;

COOTHOILIEHUEM CUCTEMATUYECKON u CIIy4alHON

cocTaBiisouX norpemHocty CH.

Kniou ¢ npasunvruvim omeemom:3

N —

9]

11

3adanue 3axkpvimozo muna c 8b160poM 00HO20 NPABUTLHO20 OMEema
Hucmpykyus: Ilpouumatime mexcm, 8vibepume 00UH NPABUTbHBLI
omeem

VKakure XapakTepUCTUKY U3MEPEHUH, OTPaXKAIOLLYI0 OJIM30CTh K
HYJII0 CUCTEMATHYECKUX MOTPEIIHOCTEH pe3yabTaToOB U3MEPEHUN
1. TouHOCTBH U3MEpEHMIi;
2. =NpaBWIBHOCTb U3MEPEHMUIA;
3. CXOIUMOCTb U3MEPEHUI;
4. NOCTOBEPHOCTb U3MEPEHUH.

Knrou ¢ npasunvruvim omeemom:2

OIIK-3.3.1

12

3adanue 3axkpvimo2o muna ¢ 8b160POM 00HO20 NPABUNLLHO20 OMEemd
Hncmpykyus: Ipouumatime mexcm, évibepume 00UH NPasUIbHbll
omeem

Hay4Hoii 0CHOBO#1 0OecrieueH sl eIMHCTBA U3MEPEHUI SBIISETCA. . .
1. merposnorus;
2. CTaHJapTH3MPOBAHHBIC METOJAMKH BBITIOJTHEHUS H3MEPCHUN;
3. cucreMmaru3aiusi;
4. TeopeTneckas 0a3a CTaHIapTU3AIUH.

Knrou ¢ npasunvruvim omeemom:1

OIIK-3.V.1

13

3aoanue 3akpbimozo muna ¢ 8b100pOM 00OHO20 NPABUTILHO20 OMEEMA
Hucempyryus: [lpouumatime mexcm, vloepume 0OUH NpaguibHblil
omeem

MeroaoM U3MepeHU Ha3bIBae€TCs COBOKYITHOCTS ...
1. omepauuii 1o MOBBIILIEHUIO TOYHOCTH;
2. TIpUEMOB CpaBHEHHUS H3MEPSIEMOH BEIWYHHBI C ee
SIMHUIICH;
3. ormeparuii 1Mo MoBBIIICHUIO HA/IC)KHOCTH;
4. COBOKYNHOCTb TPHUHIMIIOB HU3MEPEHUH (HU3NYECKUX
SBJICHUU.
Kniou ¢ npasunorvim omseemom:2

OIIK-3.3.1
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3adanue 3axkpvimoz2o muna ¢ 8b160POM 00HO20 NPABUTLHO20 OMEemd
Hucmpyrkyus: Ilpouumatime mexcm, 8vibepume 0OUH NPAGUIbHbLIU
omeem

Uto He SBIAETCS COCTABISIONIEH METPOJIOTHIECKOTO oOecrieueHus?
1. HopmaTtuBHO-TIpaBOBBIE OCHOBBI METPOJIOTHH.
2. Metpostornueckue Ciry>kObl 1 OpraHU3aIuy.
3. CucreMa CcTaHIapTU3AIIH.

OIlK-3.V.1



http://metrob.ru/html/metrology/NPosnovi.html
http://metrob.ru/html/ms/

4. MeTtponoruueckas 3KCrepTH3a.
Knrou ¢ npasunvruvim omeemom:3

15

3aoanue 3aKpbimozo muna ¢ 86160poM 00HO20 NPABULLHO2O OMEema
Hncempykyus: Ipouumatime mexcm, évlboepume 00UH NPAGUTIbHBLL
omeem

Cranust )KU3HEHHOTO 1UKJIa «JKcmnyataus P90y He BKioYaeT:
1. BBIOOP KOHTPOJUPYEMBIX MTAPAMETPOB;
2. BBIOOP HOPM TOYHOCTH, JIOITYCKOB;
3. BBIOOD CPEACTB U3MEPEHHUSI, KOHTPOJISI M HCTIBITAHNUS,
4. yTBepKJICHHUE THUIIA CPEJCTB U3MEPEHHUS.
Knrou ¢ npasunvrvim omseemom:4

OIIK-3.V.1
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3adanue 3axkpvimoco muna ¢ 8b160POM 00HO20 NPABUNLLHO20 OMEemd
Hncmpykyus: Ipouumatime mexcm, évibepume 00UH NPaAGUIbHbLL
omeem
BBITIOTHATE METPOJIOTHYECKYIO IKCIIEPTHU3Y KOHCTPYKTOPCKOM H
TEXHOJIOTUYECKOM TOKYMEHTAIIMU Ha HOBBIC U3/ICIUS U
TEXHOJIOTUIECKHE TIPOLIECCHI IOJDKHA. . .
1. Metposiornyeckas ciry:x0a RPUIMYECKOTO JINIIA;
2. TEHTP CTaHAAPTH3AIUU U METPOJIOTHH;
3. TOCYHapCTBEHHBII HAYYHBIH METPOJIOTUICCKHIA IICHTP
(THML);
4. wmeTposoruyeckas ciayx0a rocyaapCcTBeHHOTO OpraHa
yIpaBIICHUSI.
Kniou ¢ npasunorvim omseemom:1

OIIK-3.B.1
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3aoanue 3akpbimozo muna ¢ 8b100poOM 00OHO20 NPABUILHO20 OMEEMdA
Hucempyryus: [lpouumatime mexcm, vloepume 0OuH NpaGubHblll
omeem

[TorpemHocTh, U3MEHAMOWIASCA CIIy4allHBIM 00pa3oM B cepuu
MIOBTOPHBIX M3MEPEHU OJHOIO U TOrO K€ pa3Mepa BEIUYMHBI C
OJIMHAKOBOM TIATEIBHOCTBIO, Ha3bIBAECTCS MIOTPEIHOCTBIO.
1. cucrematnyueckoii;
2. ciy4yaitHOWH;
3. TpHUBEACHHOI;
4. rpy0Ooii.
Knrou ¢ npasunvruvim omeemom:2

OIIK-3.B.1
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3adanue 3axkpvimozo muna c 8b160poM 00HO20 NPABUTLHO2O OMEema
Hucmpykyusa: Ilpouumatime mexcm, 8vibepume 0OUH NpasUiIbHbl
omeem

[Ipu momaue Ha BX0a BOJBTMETpa oOpasmoBoro curHaiza 1 B ero
nokazanue cocrasuiio 0,95 B. IlorpemHocts u3mMepenus paBHa:

1. £0,5%

2. -0,05B

3. £0,05B

4. +0,05B
Knrou ¢ npasunvuvim omeemom:2

OIIK-3.B.1

19

3aoanue 3axkpbimozo muna c 86160poM 00HO20 NPABUILHO2O OMEEema
Uncmpyxkyus: Ipouumatime mexcm, 8vloepume 00UH NPAGUIbHBLL

OIIK-3.B.1




omeem

[Ipu annutuBHOM norpemHocTy CU muprHa moJIoCkl HOTPEIIHOCTH
IpU U3MEHEHUH U3MEPSEMOIl BEIMYUHBL. . .
1. ymeHbaercs;
2. yBEIUYMBACTCS,
3. IIOCTOSHHA;
4. yMeHbIIAETCs MO SKCIOHCHIIMAIBHOMY 3aKOHY;
5. HM3MEHsSEeTCs MO JorapuGMUIECKOMY 3aKOHY.
Kniou ¢ npasunvnvim omseemom:3

3ananus 1J151 NPOBEPKHU OCTATOYHBIX 3HAHU I

Tun 1 3aganre KOMOMHUPOBAHHOTO THIIA C BBIOOPOM OJTHOTO BEPHOTO
OTBETA U3 YETHIPEX MPEUIOKEHHBIX 1 000CHOBAaHUEM BBHIOODA.
(MHCTpYKIMS: pOYUTalTe TEKCT, BHIOEPUTE NPABWIBHBIA OTBET W
3aMMILIUTE ApIryMEHThl, 000CHOBBIBAIOIINE BHIOOP OTBETA).

Kak BBI cumTaere, CKOJBKO BUIOB OCHOBHBIX (PU3MYECKUX BEIUYUH

CyIleCTBYeT?
a) 5;

b) 10;

c) 7;

d) 12.

ODOOPMJIEHUE OTBETA (STAJIOHHBII\/'I OTBET):
7- MeTp, KUJIOTpamMm, MOJIb, aMIIep, CEKyH/1a, KaH/AeJa, KeTbBUH
Kniou ¢ npasunvnvim omeemom. ¢

Tun 2 3agaHue KOMOMHUPOBAHHOIO THUMA C BbIOOPOM HECKOJIBKHMX
BapHaHTOB OTBETA U3 MPEIOKEHHBIX U Pa3BEPHYTHIM 000CHOBAHUEM
BbIOODA.
(MHCTpYKIMS: POYUTANTE TEKCT, BHIOEPUTE MPAaBUIHHBIC BAPHUAHTHI
OTBETA M 3aIUIINTE APTYMEHThI, 000CHOBBIBAIOIINE BBIOOP OTBETOB).

OTBETCTBEHHOCTh 3a CO3JaHWE, XpaHEHHE W TPUMEHECHHE
rOCyJapCTBEHHBIX ATAJOHOB B 3aKPEIUIEHHOM BHUJE W3MEPEHUil He
HecyT (1) ...

1 MuHMCTEpCTBA U BEJIOMCTBA,

2 TOCYIapCTBEHHBIC HAayYHBIE METPOJIOTUYECKHE IICHTPHI
("'HML);

3 denepaibHOE areHTCTBO TI0 TEXHUYECKOMY PETYINPOBAHUIO
u metponoruu (I'occrangapt Poccun);

4 ueHTpsl cTanaapTuzanuu u Merpoioruu (LHCM).

Kitrou ¢ mpaBunbeHbIM 0TBETOM: 1,3 ,4.
O®OPMJIEHUE OTBETA (3TAJIOHHBI OTBET):

B rocynmapcTBeHHBIX HaydHBIX METPOJIOTMYECKHX LEHTpax
BBIMIOJIHAIOTCS  paboOTBl 1O CO3/1aHMIO, COBEPIICHCTBOBAHUIO,
XPaHEHUI0 U IPHUMEHEHUIO TOCYAApPCTBEHHBIX ATAIOHOB €IMHUIL
BEJIMYMH, a TaKXe M0 pa3paboTke HOPMATUBHBIX JIOKYMEHTOB IO
00€eCIeueHNI0 eIMHCTBA U3MEPEHUI.

Tun 3 3a)1aHI/1e SBKPBITOFO THUIIA HA YCTaHOBJ'IeHI/Ie COOTBCTCTBUSI.
(MHCTpYKIMS: TPOYUTANTE TEKCT M yCTAaHOBUTE COOTBEeTCTBHE. K
KOKJIOM TO3WIMH, JaHHOW B JIGBOM CTOJIOLIE, TOI0EpHTE

OIIK-1




COOTBETCTBYIOIIYIO TIO3UIIAIO B TIPABOM CTOJIOIIE).
Vkaxure napy Uil CIEAYIOIUX ONPEACICHUN:

a) auneH3upoBanue | 1) Bcepoccuiickuii HayqHO-
JEATeIHOCTH 0 | MCCIIEA0BATEIbCKUN HHCTUTYT
W3TOTOBIICHUIO M PEMOHTY
CPEIICTB H3MEPEHHH

b) KaJIuOpoBKa CpeacTB | 2) MeTtposiorudeckui

HU3MEpEHUI LEHTP

C) MOBEpKa cpencts | 3) IOpunnueckue nuna u

HU3MEpeHU I WHIUBHyaIbHBIE
OpeANPUHUMATEITN

d) XpaHCHUE 4) denepanbHbIM

rOCY/IapCTBCHHBIX STAJIOHOB areHTCTBOM [0 TEXHHUYECKOMY

PETryJIUPOBAHUIO U METPOJIOTUH

3anuwume 8vibpanHble Yuppsvl NOO COOMBEMCMEYIOUUMU OYKEAMU.
a 0 8 2

Kirou ¢ orBeramu: a4, b3, c2, dl.

Tun 4  3agaHue  3aKpbITOrO  TUNA  HA  YCTAaHOBJICHUE
IIOCJIEI0BATEIBHOCTH.

(Mucrpykuus: IIpOYUTANTE TEKCT u YCTaHOBUTE
MIOCJIE0BATENBHOCTD. 3anuumure COOTBETCTBYIOIILYIO
MOCJIEIOBATEILHOCTH OYKB ClIeBa HAIMPABO).

Pacnonoxxure 3HaueHHs (U3NUECKOM BEJIWYMHBI B  MOPSJIKE
YBEJIMYEHUS €€ 3HAUCHUs

a) 10 M
b) 1510w
¢  15%10%wm

d  15*10%2wu

Sanuwume coomeemcmeyryio noc1e008amenbHOCHb I/;ngbp cneea
Hanpaeo

Korou ¢ orBeramu: d, b, a, €

Tun 5 3aganue OTKPBITOTO TUIIA C PAa3BEPHYTHIM OTBETOM.
(MucTpykuust: mpouMTaiiTe TEKCT U 3aluIIMTe  pa3BEpPHYTHIN
000CHOBaHHBII OTBET)

Ilepeuncinre, B 4eM 3aKJIH0YACTCS €AUHCTBO U3MEPEHUM.

Kirou ¢ IpaBUJIbHBIM OTBETOM:

- PE3YyJIbTAaThI H3M€p€HHI71 BBIPAXXCHBI B Y3aKOHCHHBIX CIMHUIIAX
- HOTpCIIHOCTHU U3BCCTHEI C 38.)18.HH01>1 BCPOATHOCTBIO;

- NOTrPCITHOCTU HE BBIXOOAT 3a MPCACIIbI TOITYCTUMBIX 3HAYCHUH.

Tun 1 3amanue KOMOMHUPOBAHHOTO THIA C BEIOOPOM OJTHOTO BEPHOTO

OIIK-2




OTBETA U3 YEThIPEX MPEUI0KEHHBIX 1 000CHOBaHMEM BBIOOpA.
(MaCcTpYyKIMS: MpOYUTANTE TEKCT, BbIOEPUTE MPAaBUIBHBIA OTBET U
3alUIINTE apryMEHThI, 000CHOBBIBAIOILME BBIOOP OTBETA).
YuuteiBaeMasi TNpH BBIOOpE cpencTBa H3MEpPeHHH 0000IIeHHas
XapaKTepUCTHKA, BbIpa)kaeMas IpENeJaMH €ro  JOIYCKaeMbIX
MOTPEUIHOCTEN, — 3TO ...

1 knacc cTaOMIIBHOCTH,

2 TIOTPEUTHOCTH MEPHI,

3 Hopor HOPMUPOBAHHOCTH;

4 KJ1acc TOYHOCTH.

Kirou ¢ mpaBUIIbHBIM OTBETOM 4.

Kmacc Tounoctu CU — 000O0mieHHass XapakTEPUCTHKA CPEACTB
U3MEPEHUM, ompeaensieMass IpeaesiaMyd J0NYyCKaeMbIX OCHOBHOW U
JIOTIOJTHUTEILHOM MOTPEIIHOCTEMH, a TaKxe

JIPYTUMHU METPOJIOTHYECKUMU XAPAKTEPUCTUKAMU.

Tun 2 3agaHue KOMOMHUPOBAHHOI'O THIIA C BBIOOPOM HECKOJBKHUX
BApUAHTOB OTBETA M3 MPEJIOKEHHBIX U PA3BEPHYTHIM 000CHOBAHHUEM
BBIOOpA.

(MUuCTpyKIMS: MPOUYNUTANUTE TEKCT, BHIOEPUTE MPABMIHHBIC BApUAHTHI
OTBETA U 3allUIINTE aPTyYMEHTHI, 000CHOBBIBAIOIINE BEIOOP OTBETOB).
MeTposIorH4ecKUMU  XapaKTepUCTUKAMU CPEJCTB HW3MEPEHUM HE
SIBJISIFOTCSI XapPaKTEPUCTUKHA UX CBOMCTB, ...

1 oka3siBaromMe BIUSHUE HA 0OBEKT U3MEPEHUS;

2 YYUTHIBAIOIINE YCIIOBUS BBIMOJIHEHUS U3MEPEHUH,

3 obecrieynBaroIe METPOJIOTHICCKYIO0 HAIC)KHOCTD,

4 oka3pIBAKOIIME BIMSHHE HA pPeE3ylIbTaTbl M TOYHOCTH

M3MEPEHU.

Kitou ¢ mpaBunbHbIM OoTBETOM: 1, 2, 3,

Binusinue Ha 0OBEKT N3MCPCHUS OKa3bIBAIOT BHCHIHUC YCIOBUSA U

CPEACTBO  HM3MEPEHUH.  YCIOBHS  BBINOJHEHUS  HM3MEPECHHI
ONPEAEISAIOTCS MOCTAaHOBKOM  JKCIIEpUMEHTA. MeTposiorudyeckas
HaOgCXKHOCTh- BCPOATHOCTHAA XapaKTCPUCTHUKA. Tonsko

METPOJIOTHYCCKUC XAPAKTCPUCTUKU CPCACTBA U3MEPCHUA OKA3bIBAKOT
BJIMAHUC HA PE3YJIbTAThI U TOYHOCTDH I/I3M€p€HI/II\/JI.

Tun 3 3amanue 3aKpBITOTO THITA HA YCTAHOBIICHUE COOTBETCTBHSI.
(MHCTpYKIMS: TPOYUTANTE TEKCT M yCTAHOBUTE COOTBETCTBHE. K
KOKIOM TO3WIMH, JaHHOW B JIEBOM CTOJIOLle, TOI0EpHTE
COOTBETCTBYIOIIYIO TIO3UIIUIO B TIPABOM CTOJIOIIE).
YKkaxkuTe Tapy, XapaKTepU3YIOIIYI0 KIJIACC TOYHOCTH CPEICTB
U3MEPECHUM.
a) COBOKYITHOCTh METPOJIOTHYECKUX CBOMCTB CPEJICTB U3MEPECHHUIA;
b) TOUHOCTH U3MEPEHUS;
C) JIOITyCKaeMble H3MCHEHHSI IOKA3aHH, BEI3bIBACMBIC
OTKJIOHEHHEM OT HOPMAJIbHBIX YCIIOBHH SKCILTyaTalluu;
d) HauOonpImas 1omyckaeMasi OCHOBHAsI TTOTPEITHOCTD.
1. MeTposioruueckre XapakTepUCTUKH
2. JlonoTHUTEITbHAS TTOTPEITHOCTh
3. [MorpemHocTth




4. HopmanbHbIC YCIIOBUS

Kurou ¢ mpaBuwiibHbIM 0TBeTOM: al, b3, €2, d4.

Tun 4  3agaHue  3aKkpbITOrO  TUIIAa  HAa  YCTaHOBJICHUE

IIOCJIE0BATEIBHOCTH.
(Muacrpykuus: IIpOYUTANTE TEKCT u YCTaHOBUTE
IIOCJIEI0BATENBHOCTD. 3anumure COOTBETCTBYIOILYIO

MIOCJIEIOBATEIBHOCTh OYKB CJI€Ba HAIPABO).
Pacnonokxure 3HaueHuss (U3MUECKONW BEJIMYUHBI B  TOPSIKE
YBEJIUYCHUS €€ 3HAYCHUS

a) 10 M
b)  15*102wm
¢)  15%10%wm

d) 15*%101% m
Kirou ¢ mpasuiibHbIM 0TBeTaMm d, b, a, C.

Tun 5 3aganue OTKPBITOTO TUIIA C Pa3BEPHYTHIM OTBETOM.
(MucTpykuust: mpouMTaiiTe TEeKCT U 3alMUIMTE  Pa3BEpPHYTHIN
000CHOBAHHBII OTBET)

Ecmn koadduuuent paszseptku ocummiorpaga paseH 20 pc, To
NIEPHUOJ], CUTHAJIA PABEH. ..

Kinrou ¢ mpaBHIBHBIM OTBETOM:

* —6
[Tepuon curnana pased 80*10 ¢, T.K. IepHUO CUTHAJIA OTIPEICTIACTCS
YABOCHHBIM pacCTOIHHUEM MCEXKAY JABYMSA COCCAHMMU HYIISIMU,
KOTOpO€ coCTaBisIeT 2 aeseHus no 20 pc.

[lepeueHb TeM KOHTPOJBHBIX PabOT MO NUCHUIUIMHE OOYYaIOIIUXCS 3a09HOU (hOPMBI
o0OydeHus1, IpeICTaBIeHbI B Ta0mie 19.

Tabmuua 19 — IlepeueHb KOHTPOJIBHBIX paboOT

No /it [TepeyeHb KOHTPOJIBHBIX PabOT

He npenycmorpeno

7.1. Meronuueckue  MaTepHaibl,  ONpPEIENAIONIMEe  MPOLEAYphl  OIICHUBAHUS
WHAMKATOPOB, XapaKTEpU3YIOLUUX JTanbl (OpPMUPOBAHUS KOMIETEHIMH, coaepxarcs B
JOKAJIbHBIX HOpMaTuBHbIX akTax [YAIIL, pernameHTHpyOIIMX NOPSAAOK M MPOLEAYPY
MIPOBEJICHUS TEKYLIEr0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEXYTOUHOM aTTecTalli 00yJaronuxcs
I'VAIL

8. Mertoandeckue yKazaHusl i1 00yJaronuXxcsi IO OCBOSHUIO TUCITUILIUHBI

8.1. Meromuueckne yKazaHHs I OOy4YarOIIUXCS 10 OCBOSHHIO JIGKIIMOHHOTO
MaTepuaia.




OcHOBHOE Ha3HA4Y€HUE JIEKIIMOHHOIO MaTepHuaja — JIOTUYECKHM CTPOWHOE, CUCTEMHOE,
riyOOKoe U sICHOE WU3JI0kKEeHHe ydeOHoro marepuana. Ha3HadeHune cOBpEeMEHHOM JeKIuU B
paMKax IUCIHMIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(POPMALMIO MO TEME, 2 B OCBOCHHH
(GyHAaMEHTaIbHBIX MpOOJEeM JUCLMIUIMHBI, METOJOB HAy4yHOrO II03HaHMS, HOBEHUIIMX
JOCTIDKEHUI Hay4HOH MbIciu. B yueOHOM mporecce JEKIUs BBIMOIHAET METO0JIOTHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (YHKUMU. JIEKIUs pacKkpbIBaeT MOHATUHHBINA amnmapar
KOHKPETHOW oO0yiacTu 3HaHUs, €€ MpoOJieMbl, AAaeT IEeIbHOE MPEACTaBICHUE O AUCIHILIMHE,
IIOKa3bIBAaeT B3aMMOCBS3b C IPYTUMHU JAUCLHUILIMHAMU.

[InaHupyeMble pe3ynbTaThl IPU OCBOEHUU 00YYarONIMMHKCS JEKIIMOHHOIO MaTepuaa;

— T[IOJIyY€HHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBS3aHHbIX 3HAHUH, YPOBEHb
KOTOPBIX OIPEIEIISIETCS LEIEBOM YCTAHOBKOM K KaK10M KOHKPETHOU TEME;

HOJIy4EeHHUE OIbITAa TBOPUYECKON PabOThl COBMECTHO C MPENOAABATEIEM Ha OCHOBE IPUMEHEHUS
1 (pPOBBIX MHCTPYMEHTOB; IIK(poBas kommyHukanus; LMS-miatgopma: Moodle, Blackboard,
Google [Ipezentanuu., uHTepakTHUBHAs J0ocka Miro, yandex-tenemoct, Suaekc. [{uck.

— pasBuTHEe TPOPECCHOHATHHO-IEIOBBIX  KAauyecTB, JIIOOBM K TIpeAMETYy H
CaMOCTOSITEJIbHOTO TBOPYECKOI'O MBIIUIEHUS, CTPEMJIEHUS CAMOCTOATEIbHO OCYILECTBIATh
IIOUCK U OLIEHKY MH(pOpPMAallMi HAa OCHOBE HCIIOJIb30BAaHUS MHTEPHET MCTOYHUKOB U LUGPPOBOU
00pa3oBaTeNbHON Cpebl pa3BUTHE MPO(ECCHOHATEHO-EIOBBIX KaYeCTB, JIIOOBU K MPEAMETY U
CaMOCTOSITEJIbHOTO TBOPYECKOTO MBIIUIEHUS.

— TOsiBJIEHHE HEOOXOAMMOT0 HHTEpEca, HEOOXOAUMOTO ISl CAMOCTOSTEILHON PabOThI;

— TOJy4YyeHUE 3HAHUW O COBPEMEHHOM YpPOBHE DAa3BUTUS HAyKH U TEXHUKU U O
IIPOTHO3€ UX Pa3BUTHsI HA OJIMKaMIlIne Tobl;

— HayuyuTbCs METOJMYECKH oOpabaTbiBaTh MaTepuasl (BbIACIATH TJIaBHBIE MBICIU U
IOJIOKEHUS, NPUXOAUTh K KOHKPETHBIM BBIBOAAM, IIOBTOPATH MX B  Pa3JIMYHBIX
bopMynupoBKax);

— TOJIyueHHE TOYHOI'O IOHUMAaHHUs BCEX HEOOXOIMMBIX TEPMUHOB U HOHATHH.

JlekuMOHHBI  MaTepuad MOXKET COINPOBOXKAATHCS JIEMOHCTpAaLMEd ClIalijoB U
UCIIOJIb30BAaHUEM pa3aTOYHOrO0 MaTepuaja IpU MPOBEIEHUU KOPOTKHX JHUCKYCCHUIl 00
0COOEHHOCTSX MPUMEHEHHS OTJENIbHBIX TEMAaTHK M0 JUCLUIUINHE.

CrpyKTypa npeiocTaBieHHs JEKIIHOHHOI0 MaTepuaa:

— JIEKIIUH COTTIAcHO pa3zzaenam (Tabu.3) u temam (Tadi.4).

— JIEKIIMOHHBIM MaTepHrall MOXKET COIIPOBOXKIATHCS JEMOHCTPALUEN CIIali[IOB, CONEPKAILINX
TE3UCHI 110 TEMATHUKE TUCIUIUINHBI, BUJIEOMaTepHalaMu.

— TI0 XOIy JIEKLMHU CTYACHTHI MOT'YT 33JaBaTh BOIPOCHI IIPENIOAABATENIO, 10K 1aBIIUCh
OKOHYaHUs TeKyIel ¢pasbl (IpepbIBaTh NPENoaaBaTes HeA0MYCTHMO);

— ecliu nociie OObSICHEHUS ITPEenoJaBaTelis OCTAIUCh HEBBIICHEHHBIE MTOJIOXKEHHUS, TO UX
ClIeTyeT YTOUHMTD;

— MaTepuall, U3J1aracMblii MpenojiaBaTesieM, BhIKJIAJbIBAECTCS B Ha4yalle CEMECTpa B

cucreme LMS B paznene «Marepuaib» U B ydeOHO- METOINYECKUX MOCOOMIX (Tabiumna 8).

8.2. Meronuueckue ykazaHus Ui OOYydYaroIuXcs 10 y4acTUIO B ceMuHapax (yueOHbim
NAAHOM He NPedyCMOMPEHO)

8.3. Meronuueckue ykazaHHUs A OOYYalOMIMXCS MO IMPOXOXKAECHHIO MPAKTUYECKUX
sausaTui (Vuebnvim nianom He npedycmompeno)

8.4. Meronuveckne ykazaHWs Uil OOyYarOIIUXCS IO BBIMOJHEHUIO J1a0OpPaTOPHBIX
pabor

B xone BeimonHeHus 1a0oOpaTOpHBIX pPadOT oOydaromuics MAOKEH YIIyOUTh H
3aKpENUTh 3HAHUS, NMPAKTUYECKUE HABBIKM, OBJIAJETh COBPEMEHHOW METOIMKONM M TEXHHUKOU
HKCIIEPUMEHTa B COOTBETCTBUM C KBAIM(PUKAIIMOHHON XapaKTepUCTUKOW 00ydaromerocs.
Brimonnenue 1abopaTOpHBIX PabOT COCTOUT M3 IKCIEPUMEHTAIbHO-TIPAKTUYECKON, pacyeTHO-
AHAJIMTHYECKOM YacTel U KOHTPOJIbHBIX MEPOIIPUATHIA.



Brimonnenue nabopaTopHbIX paboT 0OydaloOIIMMCS SIBISCTCS HEOTHEMIJIEMON YacThIO
U3y4CHUS] TUCLHUIUIMHBL, OINpeAesieMold Y4eOHBIM IUTAHOM, M OTHOCHUTCS K CpEICTBaM,
00eCTIeYnBaIOIIUM PEIICHUE CIIeTYIOIUX OCHOBHBIX 3a/1a4 00y4aromerocs:

— TOpuoOpeTeHHEe HABBIKOB HCCIECIOBAHUS MPOLECCOB, SBICHHH H  OOBEKTOB,
U3y4aeMbIX B PAMKax JaHHOW JUCHUIUINHBL

— 3aKpervieHHe, Pa3BUTHE M JCTAIN3alMs TCOPETHYECKUX 3HAHWH, MOJY4YEHHBIX Ha
JEKIUSX;

— TOoJIyueHHe HOBOM MH(OpMAINH 10 N3Y4aeMOH JIUCIUILINHE;

— T[pHOOpeTeHHe  HABBIKOB  CAMOCTOSITEIBHOH  paboThl ¢ J1a0OpaTOpHBIM
o0opyoBaHreM U pudopamu.

3anadue u TpeOOBaHUS K IIPOBEACHUIO J1a00PATOPHBIX PA0OT

Brimonnenue nabopaTopHoil paboThl COCTOUT U3 TPEX ITAIOB!

— OKCIICPHUMCHTAJIbHO-IIPAKTUYICCKOI'O,
— PaCyYCTHO-aHAJIUTHUYICCKOI'O,
— KOHTPOJIbHOI'O B BUJIC 3allIUTHI OTYCTA.

3ananue U TpeOOBAHUS K IPOBEICHUIO JIAOOPATOPHBIX paboT, CTPYKTypa U popMa oT4eTa
0 nabopaTopHoil padoTe, TpeboBaHHUsS K OPOPMIICHHIO OTYETa O JTAOOpaTOpHOH padoTe
U3JI0)KEHBI

1. 621.37M54 Merponoruss u paguonsMepeHus. OCOOCHHOCTH HU3MEPEHHSA  IIEPEMEHHOrO
HanpsDKEHHs pa3HbIX (POpM : METOAMYECKHE YKa3aHHWs IO BBITOJHEHHIO JIabopaTtopHbix padot / C.-
[Tetep0O. roc. yH-T a’3pokocM. rpudopocrpoenus ; coct.: T. I1. Mumypa, K. B. Enudanues. - CaHkr-
[TerepOypr : U3a-Bo I'VAII, 2021. - 23 c. : puc., Tabdia. - bubmuorp.: ¢. 23 (7 Ha3B.). - b. 1. - Tekcr :

nenocpeacrennsiit. https:/lib.guap.ru/jirbis2/components/com _irbis/pdf view/?916840

2. 006 1 88 HMccimenoBaHue METPOJIOTMYECKHX XAPAKTEPUCTUK DBJIEKTPO-MEXAHMYECKHUX
npuOOPOB: METOIUYECKOE YKa3aHUs K BBIMOJIHEHHIO TabopaTopHbix padotr / C.-Iletepb.
roc. yH-T a’pokocMm. mnpubopoctpoenus ; coct.. T. II. Mumypa, K. B.
Enudannes. - CII6. : U3sa-Bo I'YAII, 2024. - 20 c. : puc., Taba. - b. m.
https://lib.quap.ru/jirbis2/components/com_irbis/pdf_view/?10224

3. 621317 U 37 N3Mepenne DIEKTPUYECKUX BEIUYUH U TapaMeTpOB
curaioB [Tekct]: yueOHO-meroauueckoe mnocobue / C.-Ilerep6. roc. yH-T
a’pokocMm. mpubopoctpoenus ; coct.: T. [I. Mumypa, K. B. Enudannes u np.
- CII6. : Wsza-so I'YAII, 2023. - 111 c¢. : pwuc., Taba. - b. 1.
https:/lib.quap.ru/jirbis2/components/com_irbis/pdf_view/?375397

4. 621.317 M71 Mertposnorus u paguousMepeHus : yueobHo-Meronuyeckoe nocodue / T.
I1. Mumypa, K. B. Enuganues ; C.-Iletep6. roc. yH-T a’3pokocM. IpuOOpPOCTPOCHUSI. -
Canxkr-IlerepOypr : U3n-Bo I'VAIL 2020. - 78 c. : puc., Tabn. - bubmumorp.: c. 77 (7
Ha3B.). - b. 1. - Tekct : HENOCPEICTBEHHBIN.
https:/lib.quap.ru/jirbis2/components/com_irbis/pdf_view/?916840

5. 006 M 54 METPOJIOT'MS1 Metoauueckue yka3aHusi K BBITOJHEHUIO J1a00paTOPHBIX
pabotr/ T. II. Mumypa, K. B. Enudanumes ; C.-Ilerepb. roc. yH-T a’pokKocm.
npubopoctpoenusi. - Cankr-IlerepOypr : Msn-Bo I'YAIL 2019. - 32 c. : puc., Tabm1. -
bubmuorp.: c¢. 77 . - Bb. u. - Teker :  HENOCPEACTBEHHBI.
https://lib.guap.ru/jirbis2/components/com_irbis/pdf view/?665375

5. 621.317 M54  Merposnorus u paarousmepenusi. OCOOEHHOCTH HM3MEPEHUS MEPEMEHHOTO
HaNpsOKEHHUS Pa3HbIX (OPM: METOIMYECKHE YKa3aHHS IO BBIMOJHEHHIO JlabopaTtopHbIX padot / C.-
ITetrepO. roc. yH-T a3pokocM. mpudbopocTpoenus ; coct.: T. I1. Mumypa, K. B. Enudanues. - CaHkr-
HetepOypr : U3n-Bo I'YAII, 2021. - 23 c. : puc., Tabm. - bubmuorp.: c. 23 (7 Ha3B.). - b. 1. - Tekcer :
HerocpencTBeHHbIi. https://lib.quap.ru/jirbis2/components/com_irbis/pdf view/?631714
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6. HHcTpyMeHTaJabHbIE CpeACTBAa H3MEpEHUM INyOMHBI W Ae(peKTOB (OPMBI OTBEPCTHUMH
METOJNYECKUE yKa3aHUs IO BBINONHEHUIO JabopatopHbix pabor / C.-IlerepO. roc. yH-T a3pOKOCM.
npudopoctpoenus ; coct.: T. I1. Mumypa, K. B. Enudaniies. - DaeKkTpoH. TeKCTOBbIE AaH. - CaHKT-
ITetepOypr: W3n-Bo I'VAII, 2025. - 26 c. : puc. -
https://lib.guap.ru/jirbis2/components/com_irbis/pdf view/?250702

7. 006 M 71 Merponorus u usmepenus. M3mMepeHus MOCTOAHHBIX Harnpspkenuid. [ToBepka Oioka
W3MEpPEHUs CONPOTHBJICHUM HAa MynbTHMeTpe: naboparopubiii npaktukym / T. II. Mumypa, K. B.
Enudannes ; C.-Ilerep0. roc. yH-T aspokocM. mpubopoctpoenus. - Caunkr-IlerepOypr : M3a-Bo
I'VAII, 2022. - 36 c. : puc., Tadi. - bubaworp.: c. 24 (3 Ha3B.). - b. 11. - TekcT : HEMOCPEICTBEHHBIH.
https://lib.guap.ru/jirbis2/components/com_irbis/pdf view/?848328

8. 389 M 54 Metpomorusi 1 u3MepeHus. VccaenoBanue HEMPEPHIBHBIX CHUTHAJIOB € TOMOIIBIO
ociuiorpada : METOAMYECKHE YKa3aHUsA K BBIIOJHEHUIO JlabopaTopHoii pabdotsl / C.-Iletepb. roc.
YH-T a3pokocM. mpubdopocrpoenus ; coct.: T. II. Mumypa, K. B. Enudannes. - Caukr-IletepOypr :
Wsn-so I'YAIIL, 2020. - 31 c. : puc., tabn. - bubnmorp.: c¢. 26 (5 Has3B.). - b. m. - Tekcr :
HerocpencTBeHHbIi. https://lib.quap.ru/jirbis2/components/com_irbis/pdf view/?193177

TpeboBanus k 0hOPMIICHUIO OTYETA O JIAOOPATOPHOU paboTe

Odopmnenre OCHOBHOW 4YacTH OT4eTa JOHKHO cooTBercTBoBaTh ['OCT 7.32-2017.
OTtuer 0 HaydHO-HCCIIEOBATENbCKOM padore. CrTpykTypa u mnpaBwia o(opMIIeHHS.
https://cs.msu.ru/sites/cmc/files/docs/2021-11gost_7.32-2017.pdf

8.5. Meronuueckue yka3aHus Ui 00y4arOIIUXCsl TI0 BBITOJHEHHIO KyPCOBOTO MPOEKTa/
KypcoBo# paboTsl (Yuebuvim nianom ne npedycmompeno)

8.6. Meronuueckne yka3aHus JJIsl O0YYAIOUIMXCS 110 MPOXOKACHUIO CAMOCTOSTEILHON
paboThI

B Xone BBITIOSHEHUS CAMOCTOSATEIBHOW pPa0OTHI, OOYYAIOIIUICS BBIMOJHIECT PadoOTy IO
3aJJaAHMI0 W TPU  METOAMYECKOM  PYKOBOJCTBE IperojaBatelisi, HO 0e3  ero
HETIOCPEACTBEHHOTO yYaCTHsI.
B mnpouecce BBIMONMHEHUS CaMOCTOSITENbHOM paloThl, y oOywaromerocs (GopMmupyercs
nenecooOpa3Hoe IUIaHUPOBaHWE pabodero BpEeMEHH, KOTOPOE IO3BOJISIET WM pa3BUBATh
YMEHUS U HaBBIKM B YCBOGHUHU M CHCTEMATHU3aLUU NpUOOpeTaeMbIX 3HaHUH, oOecreunBaeT
BBICOKMI YpOBEHb YCIEBAaEMOCTH B IEPHOJA OOYYEHHS, IMOMOTaeT MOJYYHTh HABBIKH
HOBBIIIEHUS TPO(HECCHOHATEHOTO YPOBHSI.
MeToandecKUMH MaTepraiaMu, HaPaBIISIONMMHA CaMOCTOSTEIBHYIO Pad0Ty 00yJatommxcs
ABISIETCA  y4eOHO-METOIUYECKUH Marepuana M0 JUCHMIUIMHE, JIEKIUH, 3JIEKTPOHHBIE
o0Opa3oBaTenbHbIe pecypchl HH()OPMAIMOHHO-TEIIEKOMMYHHUKAIIMOHHON cetn «HTEepHEeT»
(ta6m1.8, 9-11).
CamocrosTenpHass padoTa CTYIEHTOB BKJIIOYAET MOATOTOBKY OTYETOB IO JIAOOPATOPHBIM
pabotamM ¢ wu3yuyeHHMEM LU(QPOBBIX HHCTPYMEHTOB, HCIOIb3YEMBIX I 00paboOTKU
pe3yIbTaTOB U3MEPEHUHN M TPaUIECKUX PEIaKTOPOB LIS TOCTPOSHHSI TPadUKOB.

8.7. Meronuveckne yKazaHUs ISl OOYYAIOMIMXCS 10 MPOXOXKICHHIO TEKYIIEro
KOHTpOJI YCIIEBAEMOCTHU.
Tekymuii KOHTPOJIb YCIEBAEMOCTH NPEAYyCMaTPUBAET KOHTPOJb KadyecTBa 3HAHUU
00y4aroImuxcsi, OCyIECTBIIIEMOTO B TEUEHHE CEMECTpa ¢ 1eNbI0 OLIEHUBAHMSI X0/1a OCBOSCHUS
JUCLIATIIINHBI.
Texymmii KOHTPOJIb BKJIIOYAET B ceOsl:
— KOHTPOJIb ITOCEIIAEMOCTH;
— YCTHBIU OIPOC IO MaTepUallaM JICKIIN;
— MHCbMEHHOE BBINOJIHEHUE 3aJjaHui 1Tab0paTOpHBIX paboT C 3alUTON OTUETOB;
— MHUCBMEHHBIN ONpoc B GOpMe TECTUPOBAHHUS
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B Teuenue cemectpa oOyuatomuecs 3arpyxaior B JUOC ['YAII otuéTHbie MaTepualbl, B
cooTBeTcTBUU c yctaHoBieHHbIMU HIIP TpeGoBanusimu u meromamu mposeneHust TKY, a
HIIP OILICHUBAIOT 3arpy>KCHHbIE MaTEPHUAIIBI. OreHka, caenaHHas HIIP,
3apEruCTPUPOBAHHBIM 110/ CBOMM JIOTMHOM M IApOJIEM, SBIISIETCSI OLIEHKOM pEe3yJbTaToOB
TKY.

MunumanbHble TpeOOBaHUSA JUIsl MOJYYEHHs JIOMYCKa K MPOXOXKACHUIO MPOMEKYTOUHON
aTTECTaIUU.

1) CTynieHT oCBOMII JICKIIMOHHBIN oHaitH-Kypc B cucteMe CJ1O I'YAIL: npocmoTpen
npe3eHTanuu 1o JekuusM no 10-u Temam, M3ydms1 JOMOJIHUTENbHBIE MaTepHalbl KO BCEM
JIEKIIMSAM, YCIICITHO TPOIIIeSl UTOTOBOE TeCTUpoBaHue (rmopor — 13 6amios u3 20).

2) [Mocerun He menee 70% nexiuii.

3) BeimoHmwI, 3ammTii U 3arpy3ws B JiMUHBIA kabuner LMS 4 maGopatopHbie
paboTsl. [lomyumn oLleHKY «IIPUHATOM.

Cuctema OIICHOK TIpU MPOBEJACHUU IPOMEXKYTOUHOW aTTECTAllMd OCYIIECTBISACTCS B
cootBeTcTBMU ¢ myHKToM 3.14. PIIO T'YAIL. CMK 3.76) ! «Ilonoxenue o Texymem
KOHTpOJIC YCIICBAEMOCTH M IPOMEKYTOUHOM arrectanuu oOydaromuxcs ['YAIL
OCBaMBAIOMIMX 00pa3oBaTelbHbIE MPOTpaMMbl BBICIIETO 00pa3oBaHUs». Pe3ynbraTsl
TEKYIIET0 KOHTPOJISI YCIIEBAEMOCTH YYUTHIBAIOTCS HAYYHO-TICTArOTHICCKUMU PAOOTHUKAMHU
IpU IPOMEXKYTOUYHOM aTTeCTalliu COTJIaCHO MpaBUiiaM, yKa3aHHBIM B pabouyeil mporpamme
komnoHeHnTa OIl BO, [IpoBenenune Tekymero KOHTPOJISI YCIIEBAEMOCTH OCYIIECTBIISICTCS C
MIOMOIIIBI0 BOTIPOCOB K TECTy, MpUBEACHHBIX B Tabmuie 18. [lomokutenbHBIH pe3yiabTaT
TEKYIIETO KOHTpOJs ycmneBaemoctd (mopor 13 OGamioB w3 20) gaer CTyACHTY
JIOTIOJTHATEITLHBII Oan npu MIPOBEACHUH
IIPOMEKYTOUHOM aTTECTALUU.

8.8. Meronuyeckue ykazaHus A OOy4YaOIIUXCS MO MPOXO0XKIECHUIO MPOMEXKYTOYHOU
aTTEeCTAllUN.
[IpomexxyTounast ~ aTTecTamusi  OOy4alOlUXCs  MpeAyCMaTpuBaeT  OIEHHWBAHHUE

IIPOMEXKYTOUHBIX U OKOHYATEIbHBIX PE3Yy/IbTaTOB 00y4eHMs Mo auciumimHe. OHa BKIIIOYAaeT B
ceOst:

3ayeT — 3TO (GopMa OIEHKH 3HAHUH, MOJYyYEHHBIX OOYYarOIMMCS B XOJ€ M3y4eHHUs ydeOHOU
JUCHMIUIMHBL B II€JIOM WJIH TNPOMEXYTO4yHas (10 OKOHYAaHUHU CeMecTpa) OLEHKa 3HaHWH
00y4aromuMcsl IO OTJENbHBIM pa3jiesiaM JAUCHUILIUHBI C aTTECTAllMOHHON OLEHKOW «3auTeHO»
WIH «HE 3aU4TEHO».

Cucrema OLIEHOK IIpY IPOBEJCHUH NPOMEKYTOUHON aTTECTALlMU OCYILECTBISETCS B
cootBercTBUU ¢ Tpeboanusmu PJIO I'VAIL. CMK 3.76) «llonoxxeHue o TeKylieM KOHTpOJIe
YCIIEBAaEMOCTH W TMPOMEXKYTOUYHOM arrectanuu oOywaromuxcs ['YAII, ocBauBarommx
oOpa3oBaTenbHble MPOrpaMMbl  BbICHIEro  oOpas3oBaHusa. IIpomexyTouHas — arrecranus
OLICHUBAETCA C YUYETOM PE3YyJIbTaTOB TEKYILETO KOHTPOJISA
ycrneBaeMocTu. B ciiydae, eciiu CTYZEHT 110 YBaKUTEIBHON PUYMHE HE BBITOIHUII
TpeOOBaHUS TEKYIIET0 KOHTPOJIsS, EMY IPEIOCTABIISETCS BO3MOKHOCTD C/IaTh
3a/I0JKEHHOCTH T10 MPOIyIEHHBIM TeMaM. dopma poBeIeHUS TIPOMEKYTOUHON
aTTecTally MUCbMEHHasl.

1 Pazmemen no ccwuike: https://docs.quap.ru/smk/3.76.pdf
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Jluct BHeceHUs U3MEHEHU B pabouyro MporpaMmy JUCIUILIMHBL

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHusl
Kadeapsl

Ionmuce
3aB.

kadempoit




