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1 HICXO/JTHBIE TAHHBIE 1 KOHEUHBIN PE3YJILTAT U3YUEHUS
JUCHUILIAHBI

1.1 Iesapb u3y4yeHus: AU CHUTITHHBI

OcHoBHOM OCJIBIO M3YUYCHHA JUCHUIINIMHBI ABJIICTCA U3YUCHUC CPCIACTB obecrie-
YCHUA CIMHCTBA H3M€peHHﬁ.

1.2 3agaun AMCHUIITHHBI

OCHOBHBIE 331a41 U3yYEHUs JUCLUILIUHBI CIIEIyIOIINE:
- TIOJIYYUTh MIPEJICTABICHHUE O CTPYKTYpE 0OeCTIeueH s €IMHCTBA U3MEPECHHUIA;
- BBITIOJTHATH TEXHUYECKUE U3MEPEHUS;
- oOecrieunBaTh TPEOYEMYIO TOUHOCTh TEXHUYECKUX U3MEPEHUI;
- OpPTraHU30BBIBATH BBITIOJHEHUE TEXHUYECKUX M3MEPEHUI — C MPUMEHEHHUEM WHCTPY-
MEHTOB CTaHAAPTHU3AIMU U CepTU(UKAINU, B T.4. IPU U3MEPEHHH MapaMeTpoB Kade-
CTBa.

1.3 Mecto mucuuminnbl B cTpykrype OII BO

JucuumninHa OTHOCHUTCS K 4acTH, (GOpMHpPYEMOU ydacTHHKaMU 00pa3oBaTelb-
HBIX OTHOIIEHUH, bioka 1 oO6pazoBarenbHOM IporpaMmbl OakanaBpa.

1.4 O6beM AMCHUNJIMHBI M BUbI Y4eOHO# padoThl

OO0beM TUCHUIUIMHBL (MOAYJISL) B 3a4ETHBIX €IUHUIAX C YKa3aHHUEM KOJIMYECTBA
aKaJeMUYECKHX YacoB, BBIJCIIEHHBIX HAa KOHTaKTHYIO paboTy oOydaromuxcsi ¢ Ipero-
naBaresieM (10 BUJaM y4eOHBIX 3aHSTHI) U HA CAMOCTOSITENIbHYIO0 pab0Ty 00y4YarommX-
csl mpecTaBlieHbl B Tabauue 1.1
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1.5 IlepeveHb MIIAHUPYEMBIX Pe3YJIbTATOB 00y4eHHS M0 AUCHUILIHHE

[Iporecc mM3ydeHHs AUCIUIIIMHBI HalpaBiieH Ha (POpMHpPOBAHUE KOMIICTCHIUM,
peACTaBISHHBIX B Ta0muIe 1.2.

Tabnuua 1.2 — opmupyemMbie KOMIETEHIIUN

Kon
KOMIIE-
TCHIIUN

HaunmenoBanue KOMIICTCHIIU

I/IHIII/IKaTOpBI JOCTHXKCHHUA KOM-
HEeTECHINH

CpenctBa OlEHKH

YK -3

Crioco0eH OCyIIeCTBIATh CO-
[IHAJIbHOE B3aUMO/JICHCTBHE U
peaan30BbIBATh CBOIO POJIb B
KOMAaHJIC.

N-1yk-3 Ilonumaer >¢pdexTus-
HOCTh HCIIOJIb30BaHUSl CTpaTe-
MU KOMaHJIHOTO COTpPYAHHUYeE-
CTBa JJIsl OCTHIKCHHUS TTOCTaB-
JICHHO#! LIeJIH, OMpPEeIIsieT CBOO
pOJIb B KOMaHJIE

TecTtupoBaHue, yCTHBIN
OTIPOC Ha 3aHATHH, OTYET IO
nabopaTopHO# paboTe, BbI-
MOJTHEHUE WHIUBUYaTbHBIX
3a/1aHHM.

N-2yk-3. [lonnMaer u y4uThI-
BacT B CBOCU JCSATEIHHOCTH
OCOOEHHOCTH TIOBEJICHUS pa3-
JUYHBIX KaTErOpHid TPYII JIO-
ner, ¢ KOTOophIMH pabora-
€T/B3aUMOJICHCTBYET

TecTtupoBaHue, yCTHBIN
OTIPOC HA 3aHATUH, OTYET IO
nabopaTopHO# paboTe, BbI-
MOJIHEHUE UHIUBUTY-
AJIbHBIX 3aJIaHH.

N-3yk-3 [IpenBuaut pesynbra-
ThI (ITOCJICACTBUS) JIMYHBIX JEH-
CTBUH M IUIAHHUPYET MOCIEN0Ba-
TEJBLHOCTh IIaroB JUIS JTOCTHKE-
HUS 33JaHHOTO pe3yJibTaTa, Po-
CTa U Pa3BUTHUS KOJIJICKTHUBA

TecTtupoBaHue, yCTHBIN
OTIPOC Ha 3aHATUH, OTYET IO
nabopaTopHO# paboTe, BbI-
MOJIHEHUE UHIUBUYaTbHBIX
3a/1aHUM.

N-4yx-3 DpdhekTuBHO B3anMoO-
JNENUCTBYET C IPYTUMH YJI€HAMU
KOMaH/IbI, B T.4. y4aCTBYET B
oOMeHe nH(popMaIuei, 3SHaHH-
SIMH M OTIBITOM, U TIPE3CHTAIINH
pe3yNbTaTOB pabOTH KOMAH/IBI

TecTtupoBaHue, yCTHBIN
OTIPOC Ha 3aHATHH, OTYET IO
nabopaTopHO# paboTe, BbI-
MOJTHEHUE UHIUBUYaTbHBIX
3aJaHUMN.

I[IK-4

Cnoco0en nogo0pats cpen-
CTBa MaTepUaAIIbHO-
TEXHUYIECKOTO U METPOJIOTH-
4eCKOro ooecrnedeHus u
HAaCTPOUTh HEOOXO0IMMOE 000-
pYyZAOBaHUE JUIs IPOBEACHUS
VCIIBITAHUHN ¥ U3MEpPEHNN
IprOOpPOB.

WN/I-1nx-4 OnmcelBaeT U UIACH-
TUDUIUPYET CpPEelCTBA MaTepu-
QIbHO-TEXHUYECKOTO U METpPO-
JIOTHYECKOr0 00ecIedyeHns, He-
o0XoauMble JIi  IPOBEICHUS
UCIIBITAHUN U U3MEPEHUU IpHU-
60poB

TecTtupoBaHue, yCTHBIN
OTIPOC Ha 3aHATHH, OTYET IO
nabopaTopHO# paboTe, BbI-
MOJTHEHUE UHIUBUYaTbHBIX
3aJaHUMN.

N-2nk-4 Tlogbupaer cpencrsa
MaTepHaAbHO-TEXHUYECKOTO U
METpPOJIOTHYECKOro  obecreue-
HUS TpU TPOBEJICHUM HCIBITA-
HUW U U3MEPEHHI MPUOOPOB

TecTtupoBaHue, yCTHBIN
OTIPOC Ha 3aHATHH, OTYET IO
nabopaTopHO# paboTe, BhI-
MOJTHEHUE WHINBUTyaTbHBIX
3aTaHUM.

N J-3nk-4 Onpenensier u
HacTpanBaeT HEOOX0UMOe
00opy0BaHUE I IPOBEACHUS
WCIIBITAHUN U U3MEPEHUN MTpHU-
60opoB

TecTtupoBaHue, yCTHBII
ONPOC Ha 3aHITHH, OTYET 10
nabopatopHoil paboTe, BbI-
MOJIHEHUE UHINBUIYaTbHBIX
3aJ[aHUN.




N /I-4nk-4 [TonumaeTt anroputm
HACTPOUKH HEOOXOIUMOT0 000-
PYIOBaHUS U1l IPOBEICHUS UC-
NBITAHUHA U U3MEpEHH Tpubo-
poB

TectupoBanue, yCTHBIN
OTIPOC HA 3aHATUU, OTYET IO
nabopaTopHO# paboTe, BbI-
MOJTHEHUE WHIUBUYaTbHBIX
3aJJaHUM.

I[IK-5

Crioco0eH mpoBeCTH aHAIH3
pEe3yJIbTATOB U3MEPEHHIN U HC-
NBITAHUN TTPUOOPOB.

N -1nk-s [lonuMaet npuHIUIIBI
Y METOJIbl U3MEPEHHUI U UCIIBI-
TaHW TpUOOPOB

TecTtupoBaHue, yCTHBIN
OIIPOC Ha 3aHATUH, OTYET IO
nabopaTopHoii paboTe, BbI-
MOJIHEHUE UHIUBUYaTbHBIX
3aJaHuH.,

N/I-2nk-5 AHaITU3UPYET pPe3yiib-
TaTbl U3MEPEHUN U UCIIBITAHUI
puOOpPOB

TectupoBanue, yCTHBIN
ONPOC HA 3aHITHH, OTYET 110
nabopaTopHO# paboTe, BbI-
MOJTHEHUE WHIUBUYaTbHBIX
3aJIaHMI.

N J1-3mk-5 OueHuBaeT pe3yibra-
Thl U3BMEPEHUN U UCTIBITAHUIN
npubopoB

TecTtupoBaHue, yCTHBIN
OTIPOC HA 3aHATUH, OTYET IO
nabopaTopHO# paboTe, BbI-
MOJIHEHUE WUHIUBUyaTbHBIX
3a/IaHNM.




2 COAEPX XAHME JUCIHUIIJINHBI

2.1 CTpyKTypa IMCHUILUIMHBI (MOILYJIA)

Coneprkanue TUCHMUIUIMHBI (MOIYIIs), CTPYKTYPUPOBAHHOE 10 TeMaM (pasjiesiaMm),
C YKa3aHHWEM OTBEJICHHOTO Ha HUX KOJUYECTBA aKaJeMHUUYECKHUX YaCOB U BUJIOB YUCOHBIX
3aHSATUN NMpUBEACHBI B Tabmie 2.1.

Tabiuua 2.1 — Pa3nensl AUCHUINIMHBI U BUIBI 3aHATHI
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1 Metposorus 63 10 20 0 33
2 CranmapTu3anus 35,65 3 6 0 26,65
3 Ceprudukanus 9 3 6 0 0
KypcoBas pabora/mpoext - - - - -
[TpomexyTouHas arrectanus 0,35 0,35

HToro 3a cemectp 108 16 32 0 60
Bcero 108 16 32 0 60

2.2 Conep:kaHue pa3aesioB IMCHUIIMHBI (MOTYJIA)

Pazgea 1. MeTposorus

OcHOBHBIE 3JIEMEHTBI eIMHCTBA U3MepeHU

OnpeneneHus — €AMHCTBO U3MEPEHUM, METPOJIOTHS, CTaHAapTU3aLUs, cepTUdu-
kanus. Kinaccudukanuys uamMepeHnii mo npusHaky TOYHOCTH, TEXHUUYECKHUE U3MEPEHUS.
Knacc toyHoctu (OTHOCHUTENbHAs MOTPEIIHOCTh). KoppekTHast 3amuch pe3yibTaToB.
IToBepka u kaMOpoBKa (OMpeIesICHUE, KEM BBITTOJIHACTCS, JOKYMEHTAIHS, TTOBEpPOYHAs
CXeMa, IJIaH TOBEPKH, BUJIbI IOBEPKU: MEPBUYHAS, IEPUOINYUECKAs, BHEOUEPEAHAS, UH-
CIIEKIIMOHHAsA). ['ocy1apCTBEHHBIN peecTp CpeAcTB U3MepeHuil. B3auMocBs3b METPOIIO-
TUH, CTaHAapTU3auu, ceprudukanuu. B3anMocCBsI3b METPOJIOTHH U TEOPUH H3MEpe-
Huil. Cucrema CU (mepeyeHb OCHOBHBIX €IuHHUIL). JlonmomHuTenbHble 31eMeHThl EU,
BKJIFOYAsi HOPMAaTUBHOE 00ECIIEYCHHE, CUCTEMY ITaJOHOB M METPOJIOTUYECKYIO CITYKOY,
MIPEJCTABIICHBI B CIEAYIOIINX pa3jienax.

TpeOyemasi TOUHOCTH U3MeEPEHUI
Cucrema CU (o603nauenus: L, M, T, ®, 1, J, N; I, m, t, T, I, J, n; m, kg, s, K, A,
cd, mol). Muosxuremu n npucrasku (10%* nora Y, U; 10%! zerra Z, 3; 10*® skca E, D;



10'° nera P, IT; 102 tepa T, T; 10° rura G, T'; 10° mera M, M; 10° kuo K, k; 102 rexro
h, r; 10! nexa da, na; 107 neum d, 1; 102 canru ¢, ¢; 10° mumm m, m; 10 Mukpo p, MK;
10° mano n, ©; 102 nuxo p, o; 10 pemro f, d; 1028 arro a, a; 10% 3ento Z, 3; 102
nokTo Y, n). Enuaunel konmnuectBa undopmaruu (bit, byte, kbit, kB, Kbit, KB, Kowur,
KB) cornacao I'OCT 8.417-2002. buHapHbie NPUCTaBKH M MHOXHTEIH coriacHo MOK
60027-2 ot 01.1999), 'OCT IEC 60027-2-2015.

Curnansl u nomexu. Knaccudukaims n3MepUTeIbHbIX CUTHAJIOB - TIEpeyYeHb [4,
c.11-18]. 3mepeHue nepeMeHHbIX CUTHAIOB (CHEKTpPaIbHbIE XapAKTEPUCTHKU, MITHO-
BEHHBIC U MHTETPAIbHBIC XapaKTEPUCTUKH). CXEMOTEXHUKA KBAAPATUYHOCTH — YPOBHHU
0,4 1 0,7 B ay11 repMaHUEBOTrO U KPEMHUEBOIO MTEPEXOIOB.

Omnpenenenus: pusnyeckas senmmunHa (OB); 3Hauenne OB; equana ®B; pazmep
®B; pa3zmepHocTs ®B. Cucremsl equnun OB.

WctuHHOE 1 ACUCTBUTENIbHOE 3HAYCHUST (U3UYECKON BEMYUHBI. TOYHOCTh U J0-
CTOBEPHOCTb PE3YJIbTaTa U3MEPEHUI.

[TorpemHocTh, kiaaccuduKaius morpenHocteid. AnbrepHaTuBHble «lIpakThye-
ckasi» u «Teopernueckas» kinaccudukanuu. [lo nmpuznakam «McTOYHMK BO3HUKHOBE-
Hus» U «[IpuMEHHMOCTh MaTeMaTU4YeCKOro ammaparta» (aHanu3 u cratuctuka). Ciy-
yaliHasi U CUCTEMATUYECKasl MOrPEeIIHOCTh. [lorpemHocTh HHCTpYMEHTaNbHAS, METOAU-
YyecKas, MOACIUPOBaHUs, CyObEKTHUBHASL.

Y cnoBHOCTH KIacCUpUKAIIHM.

Pa3MbIThIE TPaHULIBI CITyYaTHOM U CUCTEMATHYECKOM.

[IpeoOpazoBanue ciiydyallHOM B CHCTEMaTUYECKYI0 WM KOMIIEHCAIMs, MOMpaBKa,
HCKIOUeHre. THCTpyMEeHTallbHasl KaK YAaCTHBIM ClIydyald — HEUCKIIIOYEHHAs, OCTaTOY-
Hasi OT cuctemaTudyeckoi. [lorpenmHocTsh, TOUHOCTh, MEpa TOUHOCTH.

N3mepenue, knaccupukanus uamMmepeHuil. Bunpel namepenuii. MeToibl uaMepeHui
(mepedeHn, MPUBECTU MPUMEPHI, MOKA3BIBAIOIINE OTIMYUE BUIOB U METOA0B). [Ipsmbie
PaBHOTOYHBIE HW3MEpeHMs ¢ MHOrokparHbiMu Habmwoaenusmu. ['OCT P 8.736-
2011 Mmuorokpathbie u3mepenus. [OCT 8.207-76 Ilpsmbie paBHoTOuHBIE. O, S, S(A),
€, Pa3MEPHOCTh ATUX MapamMeTPOB.

Opranuszauus usmMepeHun
['ocynapctBennast Merposioruyeckas ciayxo0a (pynkuuu [ICM u denepanbHoro
okpyra [ICM). Metponoruueckas cityx0a I0pUANIECKUX JIUIl. MeTpoJIOru4ecKuii KoH-
TPOJb U Haa30p. MexayHapoanoe cotpyanudectso (MO3M u ap.). 3akon «O6 obec-
NEYEeHUU eAMHCTBA U3MepeHui». Cucrema 3TaioHoB. Opranusanus U3MEpeHui BKITIO-
YaeT MHCTPYMEHTBI CTaHAapTU3AINH, CEPTUPUKAIIH.

Paznen 2. Cranpapruzaumst

OO01mue cBeaeHus
3akoH «O TEXHUYECKOM peryiupoBaHum». 3akoH «O ctaHgaptuzaiumy». Cratyc
PocrexperynupoBanusi. Pernmament — 3akon; onbsir EC; 500 o6merexHuyeckux periia-
MEHTOB; 00s13aTeIbHbIE HOPMATHUBHBIC TOKYMEHTHI HE TOJIBKO CTaHIAPTHI, HO U TIPABU-
J1a, pEKOMEHJAIMN, METOJANYECKHUE YKa3aHUs (METPOJIOrMYECKUX UHCTUTYTOB), PYKOBO-



JSIMEe JOKYMEHTHI; OOIIME U CIelUalbHbIE TEXHUUYECKUE PETJIaMEHTbI, CBObI ITPABUIL;
PUMEPHI PETIaMEHTOB.

Ienu u 3apaun
[{enan sKOHOMUYECKHE, COMATIbHbIE, KOMMYHUKATUBHbBIC. 3aa4l — YHU(UKAIKS,
arperaTMpoBaHue, TUIMW3ALMs, CUMIUTM(UKAINS, €IMHCTBO U3MEPEHUH, aaropuTMHu3a-
1S CTaHJAPTOB.

HNepapxus ctranaapTos

CraHpapTsl OpeapUATUN, PETHOHAIBHBIE U HALIMOHAJIBHBIE, MEXIOCYAapCTBEH-
HbIE ¥ pErMOoHaNbHbIEC, MEXKIyHApOAHble. HalnoHanpHas agMUHUCTpALM IO CTaHAAp-
tu3anuu. MexayHnapoansie opranuzanuu no crangaptusanuun MCO u MOK, CEH u
CEHDOJIEK. I'apmonu3anus cranaapToB. [IpuHIUIT TpeAnoYTUTEIEHOCTH.

HmniepaTuBHBIE U AUCIIO3UTUBHBIE HOPMATUBHBIE JOKYMEHTHI. KiaccudukaTopsl
u karamoruzanusi, CraHnapTu3alys B KOMIOBIOTEPHBIX CETAX (CEMUYpPOBHEBAsI MOJIENb,
CTEK NPOTOKOJIOB).

Paznen 3. Ceprudurkanmst

OO0uue cBegeHus

[ToarBepxkaenue coorBercTBUs. Jleknapauus o cooTBeTcTBUU. O0s3arenbHas u
noOpoBoJibHas ceptudukanus. CepTudukanus U craHgapTusanus. EBpOHOPMBI U €B-
POAUPEKTUBBI, CTAH/IAPTHI U PETJIAMEHTBHI.

3HaK HaIlMOHAIBHOW CHCTEMbI CTaHAApTU3AINH (3HAK 0OpallieHusl Ha PhIHKE, 3HAK
ceprudukara 6e3omacHoctu B cuctreme ['OCT P). 3nak 'ocymapcTBeHHOTO peecTpa
CPEICTB M3MEpPEHUM (3HAK YTBEPXKIACHHS THIA CPEICTB HM3MEpPEHUH, CKoOa B TMSATHU-
yroJibHUKE). 3HAK TOOPOBOJIBHOW cepTU(DUKAIIUN CPEICTB MU3MEPEHHM (JIBa UMITYJIbCA,
oOpasytoiue 6ykBy M B IpsIMOYTOJILHOM paMKe).

Pa3nenenne akkpeIUTYIOMUX U HAI30PHBIX (DYHKIIHM.

Lean u 00beKTHI cepTHPUKAINA
[{enm: Ge30macHOCTh, COOTBETCTBUE, KAaUY€CTBO, CEPTUHUKAIIMS TTPOUCXOXKICHHUS.
OOBeKTHI: u3seusi, padoThI, YCIYTH, TPOIYKIUS B IIEJIOM, a TAKXKE JIEATeIIbHOCTD, IIPO-
LIECCHI.

KadecTBO NpoayKumuu, KBaTuMeTpus

KauecTBO mpoAyKmuu ¢ MO3WINUKA TPOU3BOAMTENS M C TO3UIUWA TOTPEOUTEIS.
KBanumerpust, METOIbI U3MEPEHUS KayecTBa: MHCTPYMEHTAJIbHbIE U JKCIIEPTHBIE (CO-
IIMOJIOTHYECKUH, opranonentuueckuii, metos [ennpdnr). OcobeHHOCTH cepTuduKaum
YCIIYT.

Cucremsl cepruuKanmu, Opraibl cepTuPUKALMU

Cucrema ceptudukainuu 6eszonacHoctu (I'OCT P). LlenTpanbHblil oprad cucTeMbl
cepTU(UKALNU, OPTaH MO CepTU(PHUKALIMK, UCTIBITaTeNbHAsA 1aboparopus. Cuctema cep-
tudukanuu kadectsa (M1CO 9000).

AKKpeauTarusi UCHBITaTeNbHBIX JlabopaTopuii, cepTudukanus ycayr. OOmme
TpeOOBaHUs K UCIBITATEIbHBIM Ja00PaTOpUsIM, aTTECTALUS U aKKPEAUTALUs, TUICH3U-
poBaHUE.



2.3 KypcoBas pabora

KypcoBas paboTa yueOHBIM IJIAHOM HE MPEyCMOTPEHA.

3 OLEHOYHBIE MATEPHAJIBI 10 OCBOEHUIO JUCHMILIAHBI
(MOIYJISD)

Texymuii KOHTPOJIbh YCIEBAEMOCTH OOCCIIEUYMBAET OIICHUBAHHWE XOJla OCBOCHUS
TUCITUTUTHBI (MOTYIIS).

[IpomexxyTouHast aTTecTaius 00OeCIeYMBaeT OICHUBAHUE TPOMEXKYTOUHBIX pe-
3yJbTAaTOB OOYYEHUS MO AUCIHUILINHE (MOIYJIIO).

KOMITJIEKT OIIEHOYHBIX MAaTEpHUATIOB MPEACTABIAET COO0M COBOKYITHOCTH OIICHOY-
HBIX CPEACTB (KOMIUIEKC 3aJaHUK Pa3IMYHOTO THIA C KIFOYaMH MPaBUILHBIX OTBETOB,
BKJIFOYAs] KPUTEPUH OIICHKH), UCIOJIB3YEMBIX MPHU MPOBEACHUU OICHOYHBIX IMPOIICITYP
(Texy1ero KOHTPOJIs, IPOMEKYTOUYHOM aTTECTAIMH) C 1IEJIbI0O OIICHUBAHUS IOCTHUKCHUS
00y4aronMMuUCs Pe3yJIbTaTOB 00YUYEHUS M0 TUCHUILTHHE (MOIYIIIO).

KoMITIeKT OIIeHOYHBIX MaTepuaioB (TEKYIIETo M MPOMEKYTOYHOTO KOHTPOJIS),
HEOOXOIUMBIX JIJIsi OIICHUBAHUS PE3YJIbTATOB OCBOCHUS JUCIUIUIMHBI (MOAYJS) TMpe.i-
CTaBJICH B BUJIE OTJCIBHOIO JOKYMEHTA MO JUCHUIUIMHE (MOAYJII0) U XPAHUTCS Ha Ka-
benpe-pazpadboTunke B OyMa>KHOM WJIM DJIEKTPOHHOM BUJIE.

3.1 OueHka ycneBaeMOCTH 00y4aIOIUXCS

Tekymuii KOHTPOJIb YCIEBAEMOCTH M IMPOMEXKYTOYHAS aTTeCTalUs MO JUCLH-
MHe (MOYJII0) OCYIIECTBIISETCS B COOTBETCTBUU C OAJUTBHO-PEUTUHIOBOM CHUCTEMOM
no 100-6amnbHOM mikane. Ilepecuer cymmbl 0amyioB B TPaJAMLIMOHHYIO OLIEHKY Mpea-
cTaBjeH B Tabiuue 3.1.

Tabmuua 3.1. [Ilkana olleHKH Ha TPOMEKYTOYHOM aTTecTaluu

Beipakenue B Oannax | CrnoBecHOe BbIpaXeHHE CrnoBecHOe BeIpaKeHNE
pu Gpopme NPOMEKYTOUHOH | IpH (hopMe MPOMEKYTOUHOH aT-
aTTECTallUH - 3a4eT TECTALUH - IK3aMEH
ot 86 no 100 3auteHo OTauugo
or 71 no 85 3auTeHo Xopoio
ot 51 no 70 3auteHo Y 10BIIETBOPUTEIIBHO
1o 51 He 3a4reno He ynosnerBoputenbHO




4 OBECIIEYEHUE JNCIUIIJINHBI

4.1 YueOHO-MeTOANYECKOE " uH(pOpMaALIMOHHOE o0ecmeuenmne

JTUCIHHUILINHBI

1.

4.1.1 OcHoBHas JIUTEpPaTYypa

Huxomnaes, M. U.. MeTposorus, cragaaptu3anus U cepTudukanus B mMpuodopo-
ctpoeruu [Tekct] : Yu.mocodbue / M. U. Hukonaer. — Kazans, KI'TY, 2011. —
92 c.

Huxonaes, M. .. OcHOBHbIE€ CBEICHUSI U3 METPOJIOTUH, CTAaHAAPTU3AIMU U CEP-
tudukanus [Texcr] : Jlekumm I8 CTYIEHTOB 3a09HOTO OTACNICHUS /
M. 1 HuxonaeB. — Kazanp, KI'TVY, 2012. — 50 c.

Ceprees, A. I'. Metponorus [Teker] : Yuebnuk / A. I'. CepreeB. — M.: Briciee
obpazoBanue, 2015. — 575 c.

4.1.2 lonoJIHUTEIbHASI JINTEPATypa

Ceprees, A. I'. Metpomnorus [Tekcr] : Yu. mocooue nis BY3oB / A. I'. Ceprees,
B. B Kpoxun. — M. : Jloroc, 2000. — 408 c.

BopoObeBa, I'.H. MeTposorus, ctangaptuszaius u cepTudukamnus [IIeKTpOHHbIN
pecypc] : yaebnoe nocobue / I'.H. BopoObeBa, .B. MypaBbeBa. — DJIEKTPOH.
nan. — M. : MHCHUC, 2015. — 108 c¢. — Pexum gocryna:
http://e.lanbook.com/books/element.php?pll_id=69774 — 3aru. ¢ skpaHa.
Kawmpimosa, H.B. OcHOBBI METPOJIOTUH, CTAaHIAPTU3ALUN U CEPTUPUKAIIIH
[D5eKTpOHHBIN pecypc] : yueOHO-METOUYECKOEe MOocoOue. — DIIEKTPOH. 1aH. —
Cn0. : HUY UTMO (Cankr-IletepOyprckuii HallMOHAIbHBIA UCCIEA0BATENb-
CKMl YHUBEpPCUTET MH(OPMAIIMOHHBIX TEXHOJIOTHI, MEXaHUKH U ONTUKH), 2013.
— 27 ¢. — Pexum nocryna:
http://e.lanbook.com/books/element.php?pll_id=70966 — 3aru. ¢ 3xpaHa.

4.1.3 MeTtoanyeckas JIUTEpaTypa K BbIIIOJTHCHHIO

NMPAKTHYECKUX U/WIHN JIa00OPATOPHBIX PadoT

1. MeTtonuyeckue ykazaHusl JIsl BBITTOJIHEHHS JTaOOpPATOPHBIX padOT MO TUCIIH-

winHe «MeTposorusi, cTaHIapTU3alus U cepTUUKAIUI» B dJIEKTPOHHOM BHje (OnO-
nuoteka YO KHUTY-KAN).

4.1.4 Ilepeyenb MHGOPMALMOHHBIX TEXHOJIOTHIl, UCNOJb3yeMbIX MPH OCY-

IECTBJICHUM 00Pa30BaTeIbHOI0 MPOLECcca Mo AMCHUIINHE (MOTYJII0)

OpFaHI/BOBaHO BBaHMOHCP’ICTBHC 06yqa101ueroc;1 " [IpcrnoAgaBaTciii ¢ UCIIOJIb30-

BaHHMEM DJICKTPOHHOM MH(OpMalmoHHO-00pa3oBarenbHoM cpenpsl KHUTY-KAU.

1. HuxonaeB M.U. «Metponorus» [DNEKTPOHHBIN pecypc|: Kypc TUCTaHIIMOHHO-

ro oOy4eHusl 1o HanpapIeHUIO0 MOArOoTOBKHM OakanaBpoB 12.03.01 «IIpudbopoctpoeHue»
/" KHUTY-KAU, Kazaub, 2017 — Joctyn mo Joru"Hy u mapoiro. URL:
https://cloud.mail.ru/public/vxyL/7Egf2itlc


http://e.lanbook.com/books/element.php?pl1_id=69774
http://e.lanbook.com/books/element.php?pl1_id=70966

4.1.5 Ilepeuenb pecypcoB HHGPOPMALMOHHO-TEJIEKOMMYHHUKAINMOHHOH CETH
«HTepHETY, MpOo(deccuoHATBLHBIX 023 JAHHBIX, HHPOPMAIMOHHO-CIIPABOYHBIX CH-
CTeM, HCIOJIb3yeMbIX MPH OCYUIECTBJIEHHN 00pa30BaTeJIbHOr0 MpoIecca Mo JAuc-
nuIJnHe (MOIyJIi0)

1. DnexTpoHHO-0MOIMOTEYHAsT cucTeMa yuyeOHOM U HayuHou juTeparypbl. URL:
https://e.lanbook.com/.

2. DIEKTPOHHO-0MOIMoTeYHasi cucTeMa yueOHol 1 HayyHoU nuTepaTypsl. URL:

http://znanium.com/.

3. DaexTpoHHO-0MOIMOTEeYHas cucTeMa yuyeOHol u HaydHoU nutepaTypsl. URL:

https://urait.ru/.

4. Hay4yHo-TexHUYECKas

ounomoTeka

https://kai.ru/web/naucno-tehniceskaa-biblioteka.

5. Equnoe

OKHO

J0CTyla K

http://window.edu.ru/resource/.

MH(pOpMaTMOHHBIM

KHUTY-KAMN. URL:

pecypcam.  URL:

4.2 MaTtepuajibHO-TeXHUYECKOEe o0ecneyeHne TUCHUILUIMHBI (MOIYJIsl) M Tpe-
0yeMoe porpamMMHoe odecrneyeHme

Onucanue MaTepUAIbHO-TEXHUYECKOW 0a3bl U MPOrpaMMHOr0 OOeCTieUeHHUs, He-
00X0IUMOTO JIJIs1 OCYIIECTBICHHs] 00pa30BaTEIBLHOTO MpoIiecca Mo TUCHUIIIMHE (MOIY-
JII0) IPUBEICHO COOTBETCTBEHHO B Tabnuuax 4.1 u 4.2.

Tabnuua 4.1 — MarepuanbHO-TEXHUYECKOE 00eCTIeYeHUE TUCIIUIUIUHBI (MOJTYJIS)

HaumenoBanue Buaa
y4eOHBIX 3aHATUN

HaumenoBanue yueGHOI aynu-
TOpUH, CIIELIATU3NPOBAHHON
naboparopuu

[lepeuenp He0OX0AUMOTO 000PYIOBAHNUS
1 TEXHUYECKUX CPEICTB 00YUECHHUS

JIeKITMOHHBIE 3aHATHUS

VYuebHas ayauTopus 1Jis MpoBe-
JICHUS 3aHATHH JIEKIIMOHHOTO
TUIIA, TPYNIIOBBIX U HHAUBULY-
QJIbHBIX KOHCYJIbTAIUH, TEKYyIIle-
IO KOHTPOJISI U TPOMEXYTOYHON
aTTecTaluu

- KOMILJIEKT yuyeOHOi Mebenu;

- I0CKa;

- KOMIUIEKC TEXHUYECKUX CPEACTB 00Y-
YEeHUs C BBIXOJOM B MHTepHET (MynbTH-
MEJIUA-TIPOEKTOP, KOMIIBIOTEP, HACTEH-
HBIA DKpaH, CHCTEMa 3BYKOBOI'O COIPO-
BOXKJIEHUSI OTOOpaskaeMbIX BHIeOMaTe-
pHUasoB)

HpaKTI/I‘leCKI/IC 3aHATUA

VYuebHas ayauTopus 1Jis poBe-
JeHUS 1TaOOpaTOPHBIX 3aHATHH

- KOMIUIEKT yyeOHOI Mebenu;

- I0CKa;

- MyJIBTUMEIUA-TIPOEKTOP;

- KOMIIBIOTE;

- HaCTEHHBIN HKPaH;

- npuOOpPHI, 000pyI0BaHHE, YCTAHOBKHU:
- mokcMmetp-sipkomep TKA 04/3;

- aneMomeTp vamevHbiii MC-13,;

- U3MEPUTENb TEMIEpaTypbl U BIAXKHO-
ctu ATT-5000;

- acIMpanMoHHBINA cuxpomerp MB-4M;
- rurpometp M-19;

- bapometp-anepousr M-49; - nrymomep
ATT-9000;



https://e.lanbook.com/

- IUPOKOANANa30HHbIN no3umerp JIPT -
01T1;

- OBITOBOW JTI03UMETP

«Macrtep-1»;

- paguomeTtp-no3umerp JI1-5;

- [I5BM, o6nenunennsie B JIBC ¢ BBI-
xos10M B UHTEpHET;

- IIJIAKATHI, CTCHBI.

CamocrosTenpHas pa60Ta

Aynuropus JUisi CaMOCTOSTENb-
HOU pabOThI

- KOMIUICKT y4eOHOU Mebenu;

- pabourie MecTa, 000pyIOBaHHBIC
I13BM c Beixonom B untepuet (Wi-Fi),
o0ecTeYeHHbIE JOCTYIOM K JIEKTPOHHOU
UH(POPMAIIMOHHO-00pa30BaTEIBHOM Cpe-
ne KHUTY-KAU, M®VY, npunrep.

Ta6numna 4.2 — JInieH3noHHOe U CBOOOTHO pacpoCTpaHsIeMoe IporpaMMHOE oOecIie-
YeHHE, B TOM YHUCJIE OTEYECTBEHHOIO MPOU3BOACTBA, UCIIOIB3YEMOE MPU OCYIIIECTBIIC-
HUW 00pa30BaTEIHLHOTO MPOIIecca MO UCIUTUINHE

No HaumeHoBaHKe TPOrpaMMHOIO
/o obecrieueHus

[TpousBoauTenp Crnioco0 pacripocTpaHeHUs

(JIMIIEH3MOHHOE MJIA CBOOO/T-
HO pacrnpoCTpaHsIeMOe)

1 Microsoft Windows
Microsoft Office

JInnen3snonHoe

1 |LabVIEW

JInnen3nonHoe




5 OCOBEHHOCTH PEAJIM3ALIAU JUCLHUATUIMHBI (MOIYJIST) 1JIs1
JIMI] C OTPAHUYEHHBIMA BO3MOKHOCTSIMM 3/IOPOBbLSI 1 UHBA-
JUI0B

OOydeHue 1o AMCIHUILIMHE (MOIYJI0) OOyYaroIMXCsl C OTPAaHUYCHHBIMH BO3-
MOHOCTSIMU 3JIOPOBBSI M1 HHBAJIUIOB OCYIIIECTBIIACTCS C YU€TOM OCOOCHHOCTEH IICHUXO-
(bU3UYECKOr0 Pa3BUTHS, WHIUBUAYAIBHBIX BO3MOKHOCTEH M COCTOSIHUS 3JI0POBbS Ta-
KHX 00yYaroIuxcs.

OOyueHue Uil ¢ OTPAaHUYCHHBIMU BO3MOXXHOCTSIMU 3/I0POBbSI U MHBAJIHUJIOB Op-
TaHU3YyeTCs KaK COBMECTHO C JIPYTUMU OOYyYaIOIUMUCS, TaK U B OT/ACJIbHBIX TPYyIIIIaX.

Jnst U1y ¢ OrpaHUYEHHBIMU BO3MOXKHOCTSIMH 370POBbSi M MHBAJIUJIOB MpENY-
CMOTPEHBI JOTOTHUTEIIbHBIC OIICHOYHBIE MAaTEPHAIIBI, IEPEUCHb KOTOPBIX yKa3aH B Ta0-
quie 5.1.

Tabnuua 5.1 — JlonosHUTENbHBIE MAaTEPHUAIIBI OLIEHUBAHUS JJIS JIUL] C OTPAHUYEHHBIMU

BO3MOKHOCTAMHU 300POBbA M HHBAmnos
Buabl 1omOIHUTENBLHBIX OLICHOYHBIX Ma- CDOpMBI KOHTPOJIAA 1 OLICHKH

Kareropuu o0y4daronixcs

TEPUAJIOB pe3yJIbTaTOB O0YUYEHUS
C napymenusmu ciiyxa | TecTsl, KOHTpOJIbHbBIE pabOThI, MUCbMEH- | [IpeMMyIIeCTBEHHO MUChMEH-
HBIE CAaMOCTOATENbHBIE PA0OTHI, BOIIPOCHI Has IIPOBEpPKa

K 3a4eTy (IK3aMeHy)

C napymeHHusMH 3peHdst | Y CTHBIN ONPOC 10 TePMHUHAM, cobeceno- | [IpenmyiecTBeHHO ycTHAs

BaHUE M0 BONPOCAM K 3a4eTy (9K3aMeHy) | mpoBepka (MHIANBUAYAIBHO)

C HapymeHusiMA OTIOpHO- | PerieHne AuCcTaHIIMOHHBIX TECTOB, KOH- | IIpenmymiecTBeHHO AuCTaH-

JIBUTATENILHOTO amnmnapaTa | TpoJibHbIE pabOThl, TUCbMEHHBIE CaMO- [IUOHHBIMU METOJIaMU

CTOSITENIbHBIC Pa0OTHI, BOITPOCHI K 3a4ETy
(9K3ameny)

st Uil ¢ OrpaHUYEeHHBIMHA BO3MOXKHOCTSIMU 37I0POBbSI U WHBAIWIOB TIPEIy-
CMaTpUBAETCs JOCTyMHas QopMa MPEJOCTABICHHUS 3aJaHUN OIICHOYHBIX CPEJCTB,
HaIpuMep:

— B mieyaTHou opme;

— B IIe4aTHOU (hopme C YBETUUEHHBIM MIPUPTOM;

— B (hopMe IIEKTPOHHOTO IOKYMEHTA;

— METOJIOM YTEHHS aCCUCTCHTOM 3a/IaHUsI BCIIYX;

— IpeJ0CTaBICHHE 3a/IaHNs C UCIIOIh30BAaHUEM CYpI0TIEPEBOIA.

Jluam ¢ orpaHWYCHHBIMH BO3MOXKHOCTSIMH 3JI0POBBSI M WHBAJIMIAM yBEITHYNBA-
€TCSl BpeMs Ha IMOATOTOBKY OTBETOB Ha KOHTPOJIBHBIC BOMPOCHL. JIJIsi Takux oOydaro-
IUXCS TIPeTyCMaTPUBASTCS JTOCTyMHas opMa MmpeocTaBICHHS OTBETOB HA 3aJIaHUs, a
UMEHHO:

— MMMCbMEHHO Ha Oymare;

— Ha0Op OTBETOB Ha KOMIIBIOTEPE;

— HabOp OTBETOB C MCIIOJIH30BAHUEM YCIIYT ACCUCTCHTA,

— TIPEJICTaBJICHUE OTBETOB YCTHO.




[Tpyn HEOOXOAUMOCTH ISl JTUI[ C OTPAHUYEHHBIMH BO3MOXKHOCTSIMU 3JIOPOBbSI U
MHBAIIUOB MPOIIeypa OLEHUBAHUS PE3YJIHTATOB O0YUYEHUSI MOKET MIPOBOJUTHCS B HE-
CKOJIBKO 3TaroB.

Y4eObHO-MeToAnUeCKIEe MaTEpPUAIIbI I CAMOCTOSTENIbHON U ay TMTOPHOM pabOThI
oOy4Jaronuxcsi U3 4ucia JMIl ¢ OTPAaHUYEHHBIMU BO3MOXHOCTSIMU 37I0POBbSI U MHBAJIU-
JIOB MPENOCTABISIIOTCA B (hopMax, aJanTHUPOBAHHBIX K OIPAaHUYEHUSM HUX 370pPOBbS U
BOCIPUATHS UHGOPMALIIH.

OcBoeHME AUCHUILIIUHBI (MOAYJSl) JUIAMUA C OTPAHMYEHHBIMU BO3MOXKHOCTSIMU
3I0POBbSl ¥ WHBAIMJAMHU OCYIIIECTBIISIETCS C MCIIOIB30BAHUEM CPEICTB OOy4YeHHUs 00-
1IEro U CHEIUaIbHOIO Ha3HAYCHUS.

[Ipu 3aHATHSX C OOYYAIOIIMMHCS € HAPYHIEHMSIMH CJIyXa MPEAyCMOTPEHO HC-
MOJIb30BaHKE 3BYKOYCHJIMBAIOIICH amnmapaTypbl, MYJIbTUMEAUNHBIX CPEJICTB U JIPYTUX
TEXHUYECKUX CPEJACTB Ipuema/mepenaun yueOHoM HnHpopMaluu B JOCTYIHBIX (opMax,
MOOUJILHOW CUCTEMBI MPENOJaBaHus IJisi 00YYaroMIMXCs C WHBAIMIHOCTHIO, MMOPTATUB-
HOM MHIYKITMOHHON CUCTEMbI. YueOHasi ayTMTOPHsi, B KOTOPOU 3aHUMAIOTCSI 00y4aroIiu-
€Csl C HapyIIEHUEM Cyxa, 000py/10BaHa KOMITBIOTEPHOM TEXHUKOM, ayTMOTEXHUKOU, BU-
JNEOTEXHUKOU, 3JIEKTPOHHON JOCKOW, MYyJIbTUMEIUMHON CUCTEMOM.

[Tpu 3aHATHSAX ¢ O0YYAIOMIUMHUCS ¢ HAPYIIEHHUSIMU 3PEHUSIMM TIPEIYCMOTPEHO
UCIIOJIb30BAHUE B JICKIIMOHHBIX U YUYEOHBIX ayJUTOPUIX BO3MOKHOCTH IMIPOCMOTpA y/1a-
JICHHBIX OOBEKTOB (HampuMep, TeKCTa Ha JOCKE WIM cllaiijla Ha dSKpaHe) MpHU MOMOIIU
BHJICOYBEJIUUUTEIEH 11 KOM(POPTHOTO MPOCMOTpA.

[Ipu 3aHATHSAX € OOYYAIOMIMMHCS € HAPYLIEHUAMH OIOPHO-ABHUIATEILHOIO
anmapara UCIOJIb3YIOTCSl allbTepHATUBHBIE YCTPOMCTBA BBOAA MH(OpPMAIIUU U JIpyTHe
TEXHUYECKUE CPEJCTBA MpueMa/nepenadyn yuyeoHol mHdopManuu B OCTYHHBIX (op-
Max, MOOMJIBHOM CUCTEMBbI 00YUYEHHUSI 1JIs JIFOJIEN C MHBAIMHOCTHIO.
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