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AHHOTaUA

JuctumuimHa «MeTosbl ¥ CpeicTBa U3MEpEeHUi Ha HU(POBBIX IPOU3BOJICTBAX» BXOIUT B
o0pa3oBaTeNbHYI0 NPOrpaMMy BbICIIEr0 0Opa3oBaHus — MporpamMmy OakajgaBpuaTa IO
HanpaBJIeHUI0 noAroToBku/ crenuanbHocTH 27.03.01 «CrangapTuzanyss U METPOJIOTHS
HanpaBieHHocTu «lludpoBas merponoruss u cra”paptuzauusy. JucuumiauHa peanusyercs
Kadeapoii «Neby.

JlucuuiuinHa HaueseHa Ha GOpMHUPOBAHKE Y BBIITYCKHHUKA CIEIYIOUIMX KOMIIETEHIIUH:

IIK-1 «CrnocobeH MpoBOAUTH aHAIU3 COCTOSHHUS METPOJIOIMYECKOro obOecreueHHs B
HOJpa3/IeIEHUN METPOJIOTHYECKOH 1y KObl OpraHu3alum

[IK-2 «CrocobeH OOHOBIATH 0azy pabOYMX STAJOHOB M CPEACTB HM3MEPHUTEIHHOMN
TEXHUKHU U IPOBOJIUThH UX aTTECTALIUION

[IK-3 «CnocoOeH oOCymIecTBIATh pPAaOOTHI IO BBIABICHHIO H IPEIOTBPAIICHUIO
HECOOTBETCTBUM MPOAYKILIUH MPEIbABISIEMBbIM TPEOOBAHUSIM

ConepxaHue AMCUUIUIMHBI OXBATHIBAET KPYI BOIPOCOB, CBSA3aHHBIX C IOJTOTOBKOIA
CTYACHTA K PEIICHUI0 OPraHU3al[MOHHBIX, HAYYHBIX M TEXHUYECKHUX 3a/a4 JUIsl OCYILECTBIICHUS
cbopa 1 00paboTKN HAYIHO-TEXHUYECKOH U (MIJIN) TEXHOJIOTUYECKON HH(POPMAITUH [T peIICHHS
(GyHAaMEHTAIbHBIX M HNPUKIAAHBIX 33Ja4 C Yy4yeToM LHU(pOBHU3aLMU OPraHU3aLMOHHO-
TEXHUYECKUX JJIEMEHTOB METpPOJIOTHYEeCKOTo obecrneueHus. PaccMartpuBaiorcss — oOmiue
HOJIOKEHHUS 00 M3MEpPEeHMsX, B TOM YMCJe B METPOJOIMUECKOW yacTu TexHosoruil Muayctpuu
4.0 (uHTEpHET Bemlel, OOJbIIME JaHHBIC); MpaBWia OOPaOOTKH PE3yJbTaTOB H3MEPEHUS U
OLICHUBAHUS TOIPEIIHOCTe C HCIOIb30BAaHUEM METOJOB M HHCTpyMeHToB BigData wu
HCKYCCTBEHHOTO MHTEJUIEKTA; KIIACCU(HUKAIIMS U OCHOBHBIE XapaKTEPUCTUKN METOJ/IOB M CPENICTB
U3MEPEHUN pa3iMyHbIX (DU3MYECKHX BEJIWYMH, a TaKXKe METOJOB U CPEACTB H3MEpeHuil Ha
IIPOM3BOJICTBE; OCHOBBI KOHTPOJS BaXHEUIIMX TapamMeTpOB MPOIYKIWH, BUABI U METOJbI
UCIIBITaHUM.

[IperoaBanrie MUCHMIUIMHBI TPEIYCMaTPUBAET ClieAylommre (OPMBI OpraHU3alUN
y4yeOHOro TIpolecca: Jekyuu, J1adbopamopuvie pabomvl, CAMOCMOAMENbHAs —paboma
obyuarowe2ocs.

[TporpaMMoil TUCHMITIMHBI MPETyCMOTPEHBI CIEIYIOIME BHUIbl KOHTPOJS: TEKYIIUH
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHAS aTTECTAIHs B (popMe dK3aMeHa.

OOmiast TpyAOEMKOCTh OCBOCHMS IMCLUIUIMHBI COCTaBiseT 4 3ayeTHbIX eAuHuIbl, 144
yaca.

SI3pIK 00yUEHUS 110 TUCIMITIIMHE «PYCCKUHN »



1. TlepedeHb MIaHUPYEMBIX PE3YIbTATOB OOYUCHHSI IO AUCIUILTAHE

1.1. Tlenu npenomaBaHus JUCITUTUTHHBI

[lenpt0 MUCHUIUIMHBI SBISETCS W3YYCHHE METOJUYECKHMX M TEXHUYECKUX OCHOB
MPHUKJIATHON METPOJIOTHM — TPOBEACHHS HM3MEPEHUH M KOHTPOJSA PA3IUYHBIX (PH3UISCKUX
BCJIMYMH; TIOPSAKA OICHKM TMOTPENIHOCTEH W3MEpPEHUH, MOATOTOBKA K W3MEPEHUSIM U
BBITNIOJIHCHWE HW3MepeHHid. KpoMe Toro, Ieibpi0 MNpernojaBaHusl JUCIUIUIMHBI  SBISCTCS
03HAKOMJICHHE CTYJCHTOB C OCHOBaMH, Kiaccu(UKaIMeld 1 Ha3HAYCHUEM METOJIOB KOHTPOJIS U
UCIIBITAHUH Ha U(DPOBOM ITPOU3BOJICTBE.

1.2. JlucuumimHa  BXOOUT B  COCTaB  4YacTH, (OPMUPYEMOH  y4aCTHHKAMHU
00pa3oBaTelIbHBIX OTHOIICHHH, 00pa30BaTEIIbHON MpOrpaMMBbl BBICIIIET0 00pa3oBaHus (janee —

OI1 BO).

1.3. IlepeueHp IUTaHUPYEMBIX PE3YJIBTATOB OOYUEHHS MO JUCLUIIMHE, COOTHECEHHBIX C
IUIaHUpYyeMbIMH pe3ynbratamu ocBoeHus OIT BO.

B pesynbrare m3ydeHHs ITUCHMIUIMHBI OOyYaroOIIMics TOJDKEH 00iajarh CieqyIoIuMH
KOMIIETEHIIMSIMUA WJTH WX 9acTsMH. KoMIeTeHIIMM 1 WHAMKATOPHI UX JOCTHKCHHS TPUBEICHBI B

Tabimue 1.
Tabmuna 1 — [lepeyeHp KOMIIETEHIIMI U HHIMKATOPOB MX JOCTHXKEHHS
Konn
Kareropus (rpymnmna) Kox 1 HauMeHOBaHUE UHIMKATOPA JOCTHIKEHHUS
KOMIIETEHIIUH HAHMCHOBATHE KOMIETEHIIUH
KOMIIETEHIINH
I1K-1.3.3 3HaTh 007aCTh MPUMEHEHHUS METOJIOB
U3MEpEHUS
I1K-1.3.4 3HaTh KOHCTPYKTUBHBIE OCOOEHHOCTH U
ITIK-1 Cnocoben IIPUHLIMIIBI pa0OThI CPEICTB U3MEPEHUS,
IPOBOJIUTH aHAJIN3 TEXHOJIOTUYECKHE BO3MOXKHOCTH B 00JIaCTH
COCTOSTHUS IIPUMEHEHHUS CPEJICTB UBMEPEHUS
METPOJIOTHYECKOTO [1K-1.VY.3 ymeTb ycTaHaBIMBATh ONTUMAIbHBIE
[TpodeccuonanbHble .
KOMITETEHITHH oOecrnievyeHus B HOPMbI TOYHOCTH U3MEPEHUH U IOCTOBEPHOCTHU
NOJIpa3IeJICHNN KOHTPOJIS C y4eTOM OmIMO0K 1-ro 1 2-ro pona
METPOJIOTHYECKON [TK-1.B.1 BnageTh HaBbIKAMU aHAJM3a COCTOSTHUS
CITYKOBI CPEJICTB U3MEPEHMM, ITATIOHOB, TOBEPOYHBIX
OpraHu3aluu CXEM, HOPMaTUBHBIX JOKYMEHTOB
I1K-1.B.3 BnazmeTh HaBBIKAMU BBISIBICHUS U
OLICHKH MOTPEUIHOCTEN U3MEPEHUS U OILINOOK
KOHTPOJISt
I1K-2 Cnocoben
OOHOBIIATH 0azy
pabounx stamoHoB U | [IK-2.3.1 3HaTh HOpMATUBHYIO JOKYMEHTALIMIO B
[TpodeccrnonanbHble | CpenCTB o0actu obecrieueHus! €TMHCTBA U3MEPEHU 1
KOMIETEHIINU U3MEpPUTEIbHON METPOJIOTHUECKOTo o0ecrieueHus: padboThl CPECTB
TEXHUKHU U U3MEpEHUS
MIPOBOAUTH UX
aTTECTALINIO
[1K-3 Cnocoben
OCYLIECTBIIATh [1K-3.3.3 3Hath ¢u3nvecKrue NpUHIMIBI padoThI,
paboThI 11O BO3MOXKHOCTH M 00JIaCTH MPUMEHEHUSI METOJIOB U
BBISIBIICHUIO U CPEJICTB U3MEPEHUI
[TpodeccuonanbHble
e — MPE/IOTBPAIEHHIO [1K-3.Y.3 ymeTs BBIOUpATh U pa3pabaTbiBaTh
HECOOTBETCTBUI METO/Ibl U CPEJICTBA KOHTPOJISI TEXHOJIOTMUECKOTO
MPOJAYKIINH npolecca, TEXHOJIOTHUYECKON orepalui,
IIPEIbABISAEMBIM pas3pabaTbIBaTh CXeMbl H3MEPEHUH U KOHTPOJIIS
TpeOOBAHUSIM




2. Mecro nucuurumHbl B cTpyktype Ol
JluctumimHaa MOKeT 0a3upoBaTHCS HA 3HAHUSX, paHee MPUOOPETEHHBIX 00yUYaIONTUMUCS

MIPY U3YYECHUH CIEAYIONIUX AUCHUIUIAH:
— «DusukKay,
— «DJIEKTPOTEXHUKAY,

— «Marematuka. Teopust BeposITHOCTEH 1 MaTeMaTH4eCKasi CTATUCTHKA,
— «Metponorus. O61Ias Teopust U3MEPECHHIN;

— «MeTtoJbl ¥ CpeICTBAa U3MEPEHUIN».

3HaHI/I${, INOJIYYCHHBIC IIpH H3YUYCHUHW MaTtepuajia HaHHOﬁ JUCHUIIIIMHBI, HMCIOT KakK
CaMOCTOATCIIbBHOC 3HAYCHUE, TAK U MOT'YT MCIIOJIb30BATLCA ITPU U3YUCHUH APYTUX OUCHUIIINH

- ((MGTpOJ'IOI‘I/I‘ICCKaH OKCIICPTHU3a»,
- ((HpI/IKJ'Ia,Z[HaH MCTPOJIOT U,

— «MeTtponorudeckoe o0ecredeHrne XH3HEHHOTO [TUKJIIA MPOTYKIIUN.

3. O0beM u TpyI0EeMKOCTb TUCIUTLIAHBI
Jaraple 00 00mEeM oO0beMe TUCIUIUIMHBI, TPYJOSMKOCTH OTACIBHBIX BHJIOB y4eOHOU
paboThI MO TUCHUIUIMHE (M pachpeeleHne 3TO TPYJO0EMKOCTH 0 CeMecTpaMm) Mpe/ICTaBICHbI B

Tabnuiie 2.

Tabnuna 2 — O0beM U TPYAOEMKOCTh AUCIUIIIINHBI

TpynoemMkocTs 110

Bun yuebnoit paboTbl Bcero ceMecTpam
Ne7
1 2 3
Oowan mpyooemKkocmp OUCUUNIUHDL, 4/ 144 4/ 144
3E/ (uac)
H3 Hux uacoe npakmuueckoi no020moeKu 34 34
AyoumopHhuie 3anuamus, BCEro Jac. 68 68
B TOM YHCIIC:
nexiuu (JI), (dac) 34 34
npakTudeckue/cemunapckue 3anstus  (I13),
(dac)
naboparopusie pabotsl (JIP), (dac) 34 34
KypcoBoii npoekT (pabdota) (KII, KP), (gac)
9K3aMeH, (Jac) 36 36
Camocmoamenvnan paboma, Bcero (4ac) 40 40
Buo npomesxcymounoit ammecmayuu:. 3a4er,
mudd. 3auer, sx3ameH (3auer, udd. 3ay, OK3. OK3.

D3, *¥)

*k
IIpumedanue: kaHIMAATCKHI 9K3aMeH

4. ConepxaHue JUCITUTUTHHBI

4.1. PacnpeneneHue TPyJIOEMKOCTH JUCIUILTHHBI IO pa3JeiaM U BUAAM 3aHITHIA.

Pazgenbl, TeMBbI TUCITUTITUHBI 1 KX TPYJOEMKOCTh TTPUBEEHBI B TaOIHUIIE 3.

Tabnuna 3 — Pa3ensl, TeMbl AUCHUILTUHBL, UX TPYJOEMKOCTh

Pa3nesnsl, TeMBI TUCITATIIINHEI Jexunn | 113 (C3) P KII CPC
’ (gac) (gac) (dac) (gac) (dac)
Cemectp 7
Paznen 1. CoBpeMeHHbIE METO/IbI KCCIIEJOBAHUS
MHUKPOCTPYKTYPBI (PU3HUECKUX OOBEKTOB 6 9 20
Tema 1.1. Meronsl JJIEKTPOHHOY




MHKPOCKOIINH.

Tema 1.2. Cxanupyromas 30H/10Bas
MUKPOCKOIHUSI. ATOMHBIM CHUJIOBOM M TYHHEJbHBIN
MHUKPOCKOIIL.

Paznen 2. MeToibl U cpeacTBa U3MEPEHUH Ha
TPaJULXOHHOM U IU(POBOM IIPOU3BOJICTBE

Tema 2.1. I3Mepenus yrioB, JIMHEHHBIX pa3MepOB.

Tema 2.2. U3mepeHuss OTKIOHEHHH (QOPMBI H
B3aUMHOT'0 PaCIIOJIOKEHHS IIOBEPXHOCTEH.

Tema 2.3. U3mepeHus IepoxoBaTocTd U
BOJIHCTOCTH ITOBEPXHOCTH. 12 24 5

Tema 2.4. M3MmepeHuss U KOHTPOJb IapamMeTpoB
pe3bObI U 3y0UaThIX KoJiec (Tepenay).

Tema 2.5. KoHTponb KauecTBa HOKPBITHH.

Tema 2.6. MHuoro¢dyHKITMOHATHHBIE 5|
CHENUANN3UPOBAHHBIE H3MEPUTENILHBIE CHCTEMBI ISl
KOHTPOJISI TTAPaMETPOB CIOKHOMPOPUILHBIX JeTale U
Y3JI0B.

Pasznen 3. Metozbl KOHTPOJIS U UCHIBITAHUM Ha
TPAIUIIMOHHOM U ITU(GPOBOM IPOU3BOICTBE

Tema 3.1. Kontpons rnapameTpoB
TEXHOJIOTHUYECKHX mpoleccoB. Kinaccudpukanus MeTonos
KOHTPOJISL.
Tema 3.2. MeToasl 1 cpeicTBa Hepaspymaomerq 12 10 10
KOHTPOJISL.
Tema 3.3. Ha3nadueHue U KiaccUUKanys METOIOB]
UCIIBITAaHUM.
Tema 3.4. KoHTponb ¥ HCOBITAaHUS Ha IUPPOBOM
MIPOM3BOJICTBE

Pa3nen 4. [lepcniekTuBHBIE HAIIpaBJICHUS
Pa3BUTHSI U3MEPUTENIBHON TEXHUKU
Tema 4.1. Tennenuun pa3BUTHS

U3MEPUTENIbHON TEXHUKHU. 4 >
Tema 4.2. CoBpemeHHble U IEPCIEKTHUBHBIC
M3MEPUTENIbHbIE TEXHOJIOTUH, CUCTEMBI U CEHCOPBI.
HUroro B cemectpe: 34 34 40
Hroro 34 0 34 0 40

IIpakTrueckass IOATOTOBKA 3aKIIOYAETCAd B  HEMOCPEICTBEHHOM  BBINIOJIHEHUU
oOydJarlolMMHUCs  OMNpENeJIeHHBIX  TPYAOBBIX  (YHKUMH,  CBsI3aHHBIX C  Oy;ymei
npodecCHOHATIBHOMN 1S TeTbHOCTBIO.

4.1. ConeprxaHue pa3/ieJoB U TEM JIEKIIMOHHBIX 3aHATUH.
ConeprkaHue pa3/ienoB U TeM JIEKLIMOHHBIX 3aHATUN PUBEACHO B TabuIe 4.

Ta6m/1ua 4 — Coz[epxcaHHe pa3aciioB U TEM JICKIHMOHHOT'O [TUKJIA

Howmep paznena HaszBanue u conep:xanue pas3ieiioB U TEM JEKIIMOHHBIX 3aHATHI
Pa3nen 1. CoBpemennsie Tema 1.1. MeToJ1bl 31€KTPOHHOM MUKPOCKOIINH.
METOJIbI NCCIIEAOBAHUS IIpocBeunBaromass W pacTpoBas  JJIEKTPOHHAs  MHKPOCKOIHS.
MUKPOCTPYKTYpHI (prsmueckux | [IpuHImme peructpanny uHGopManuu 00 00bEKTe.
00BEKTOB Tema 1.2. Ckanupyromasi 30HAOBas MHKPOCKOMHSA. ATOMHBIN
CUJIOBOM U TYHHEJIBHBIM MUKPOCKOII.
[Mpuamuner  pabotst  C3M.  Oco0EHHOCTH  TOMHO-CHIIOBBIX U




TYHHCJIBHBIX MUKPOCKOIIOB, cq)epa MPUMCHCHUSA U OTPAHUYCHUS.

Pazgen 2. Metozs! u cpencTaa
MN3MEPEHUH Ha TPaTUINOHHOM U
IU(pPOBOM MPOU3BOJICTBE

Tema 2.1. Merponoruyeckoe obecrneueHue  UGPOBOTO

IIPOU3BOJCTBA
Tunosas CTPYKTypa oUuQpoBOro MIPOU3BO/ICTBA.

[IpompmutenHbIit nHTEpHET Bemiell. COBpEeMEHHBIE MPOW3BOACTBCHHBIC
MH(POPMaLMOHHO-U3MEPUTENIbHBIE CUCTEMbI. PaboTa ¢ M3MepHUTEnbHON
unpopmanueii B popmare BigData.

Tema 2.2. VI3amepeHus yrios, TMHEHHBIX pa3MepOB

Meroasl W CpeacTBa  U3MEPEHUN  YIJIOBBIX  BEJIHMYUH.
W3mepuTenbHblil MHCTPYMEHT, PBIYaKHO-MEXAHUYECKUE U ONTHKO-
MEXaHWYECKHE CPEACTBa W3MEPEHMH JMHEWHBIX U JHaMeTpalbHbBIX
pasmMepos.

Tema 2.3. H3mepeHnus OTKIOHEHHS (OPMBI U B3aMMHOIO
PacmoI0KeHHs TOBEPXHOCTEN
Knaccudpukanms oTKIOHEHHH (OpMBI M B3aUMHOTO PAaCIOJIOXKECHUS
noBepxHocTeil. CpeAcTBa M3MEPEHH OTKIOHESHUH (POPMBI TUIOCKUX U
HWJIMHJIPUYECKUX TIOBEPXHOCTEN.

Tema 2.4. VI3amepeHust epoX0BaTOCTh MOBEPXHOCTH
[TapameTpsl IIEPOXOBATOCTA TOBEPXHOCTEH M CIIOCOOBI €€ OICHKU.
Mertoabl ¥ CpeaCcTBa U3MEPEHUH LIEPOXOBATOCTH MIOBEPXHOCTH.

Tema 2.5. M3MepeHuss W KOHTPOJNb TapaMeTpOB pe3bObl U
3y04aThIX Kolec (Iepenay)
OcHOBHBIE TIapaMeTpbl pe3sObl W 3y04aThIXx Kojec (mepemad).
KOMIUIEKCHBIFT M TI03JIEMEHTHBIM KOHTPOJIb MapaMeTPOB PE3bOBI.
KoHTponb HOpPM TOYHOCTH 3yOUaThIX KoJiec U mepead.

Tema 2.6. KoHTpOib KauecTBa MOKPHITHI
Knaccudpukanms mokazaTteneidl KadecTBa MOKpPHITHH. MeTtoapl u
cpeacrBa HU3SMCPEHUA  TOJJINHMHBI, TBCPAOCTH W MIEPOXOBATOCTU
MOKPBITHH (TUICHOK).

Tema 2.7. MHOroyHKIHMOHAIEHBIE U3MEPUTEIbHBIE CUCTEMBI JJIS
KOHTPOJISI TApaMETPOB CIOKHONPO(PUIBHBIX JIeTallei U y3JI0B
CnoxHonpouibHble  J€Taqd M y3Jbl, HUCHOJNb3yeMble IpHU
MPOM3BOJACTBE HAYKOEMKHMX wu3aenuid. CHcTeMbl AJsl M3MEpPEeHus M
KOHTPOJIA TapaMeTpOB CIIOKHBIX JleTalleli: BHUICOMHKPOCKOIIBI,
KOHTPOJIbHO-U3MEPHUTEIIbHBIC MAaIlUHBI, Tpo¢uIorpadsl, Ja3epHbIC
TPEKEpBHI.

Pazgen 3. Meronbl KOHTpOIIS U
WCIIBITAaHUH Ha TPAJAUIIIOHHOM U
(hpOBOM TIPOU3BOJICTBE

Tema 3.1. KoHTpoap mapamMeTpoB TEXHOJOTUYECKUX MPOLECCOB.
Knaccudukanus MeTooB KOHTPOJISL.

Hcnonb30BaHue KOHTPOJISI IPU TEXHOJOTHUECKONH 00paboTKe neTasei.
[TpuHIMITEL KIaccu(UKAMKA METOJOB KOHTPOJIS.

Tema 3.2. MeTonbl U CpeNCcTBa HEpa3pyIIAIOIIET0 KOHTPOJS Ha
TPaJUIIMOHHOM U IU(POBOM IPOU3BOJICTBE.

OCHOBBI HEpa3pyLIAIOLIEr0 KOHTPOJA. MeToAsl Hepa3pyllaroliero
KOHTPOJIA: paanalOHHBIH, MarHUTHBIH, BHUXPETOKOBBIH,
akycTuueckul, onruueckuid. Hepazpymiaronuii  KOHTpOJIb  Ha
IU(PPOBOM MPOU3BOJICTBE.

Tema 3.3. Ha3nauenue u xnaccudukanusi METOAOB HCIIBITAHHUH.
[MpuHMel KIaccuUKAIMA METOJIOB HCHBITaHUH. OCHOBHBIE BHIBI
WCIBITAaHUI: MEXaHW4YeCKWe, Ha yJapHble BO3ACWCTBUA, Ha
BO3/ICHCTBUE BUOpauuii, Ha BO3ACWUCTBHUS JIMHEHHBIX YCKOPEHHMH,
WCIIBITAaHUS 3JIEKTPOOOOPYTOBAHHUS.

Tema 3.4. KoHTpoITb ¥ UCTIBITaHUSI HA IIMQPOBOM NPOU3BOJICTBE

Pazpen 4. IlepcnexkTuBHbBIE
HaIpaBJICHUS pa3BUTHUS
HU3MEPUTENbHONU TEXHUKHU

Tewma 4.1. TenaeHuNN pa3BUTHSA U3MEPUTEIBHON TEXHUKH.
O030p OCHOBHBIX HampaBlICHUH Pa3BUTHA H3MEPHUTEIBHOM TEXHHKH.
WzmepurensHas texunka u Uagyctpus 4.0.

Tema 4.2. CoBpeMeHHBIE W TEPCIEKTHBHBIE HW3MEPHUTEIHHBIE
TEXHOJIOTMH, CUCTEMBI U CEHCOPBI.




CTpyKkTypa THUIOBOM U3MEPUTEIBHON CHCTEMBL.
MUQPPOBBIE TATYNKH U CEHCOPBHI.

HepCHCKTI/IBHBIC

4.2. Tlpaktuyeckue (CeMUHAPCKUE) 3aHATHUS

Tembl mpakTUUECKUX 3aHATHI U UX TPYJOEMKOCTh IPUBEICHBI B Ta0uIIE 5.

Tabmuua 5 — [IpakTuyeckue 3aHATHS U UX TPYJOEMKOCTb

W3 Hux Ne
Ne | Tewmsl npaktudyeckux | @opmel IpakTU4ecKuX | TpynoeMKOCTb, |IIPAaKTUYECKOM |pasnena
/o 3aHATHI 3aHATAI (gac) MOJTOTOBKH, | TUCLIMII
(gac) JIUHBI
VY4eOHbIM MJIaHOM HE IPEAYCMOTPEHO
| |
Bcero
4.3. JlabopaTopHbIC 3aHATHS
Tembl 1a00paTOPHBIX 3aHATHIA U UX TPYJOEMKOCTb IPUBEICHBI B TAOIHIIE 6.
Tabnuua 6 — JIabopaTopHble 3aHATHUS U UX TPYJIOEMKOCTb
N3 Hux Ne
Ne HanmenoBanue 1ab0paTopHbIX paboT TpyaOEMKOCT®, | MPAKTHHIECKOH | pasaeiia
/11 (gac) MOJTOTOBKH, | JUCITHII
(dac) JINHBI
Cemectp 7
1 | IIpsiMble, KOCBEHHBIE U COBMECTHBIE H3MEPEHMS. 2 1 2
2 | UccrnenoBanne METPOJIOTHYECKHUX XapaKTEPUCTHK 4 2 2
MYJIBTUMETpPA
3 | U3mepenus yactoTsl, nepuojaa u ¢gassl 4 2 2
AJIEKTPHUYECKUX CHTHAJIOB.
4 | 3mepeHue napaMeTpoB IEKTPUIECKUX 4 2 2
Lenen
5 | HccnenoBaHue MMIYIbCHBIX CUTHAJIOB € 4 2 2
TTOMOIIIBIO ocIIIIorpada
6 | M3mepeHue nepoxoBaTOCTH MOBEPXHOCTH 4 2 2,3
7 | I3mepeHue TMHEHHBIX pa3MepoB JeTaleil 4 2 3
BUJICOMHUKPOCKOTIOM
8 | OnpeneneHue METPOIOTHYECKUX 4 2 3
XapaKTePUCTHK U3MEPHUTEITHHOTO
MHCTPYMEHTA
9 | Aranu3 nokaipHOU cxeMbl moBepku CU 4 2 3
Bcero 34

4.4. KypcoBoe NpoeKTHpOBaHNe/ BBHIIIOIHEHUE KYPCOBOM pabOThI

Y4eOHbIM MJIaHOM HE TPEIyCMOTPEHO

4.5. CamocrosTenbHas paboTa 00yJaromuxcs
Bunsl camoctosTensHON paboOThI M €€ TPYI0OEMKOCTh NPUBEIEHBI B Ta0uIe 7.

Tabmuna 7 — Bunbel caMmocTosTenbHON paboThl M €€ TPYAO0EMKOCTh

Bcero,

Bun camocrositensHO# paboTh qac

Cemectp 7,
qac




1 2 3
W3ydeHne TeopeTHIecKoro MaTepuanina 10 10
nucuuriHbl (TO)
KypcoBoe npoextupoanue (KII, KP) 25 25
Pacuetno-rpaduueckue 3aganus (PI'3)
Brimonnaenue pedeparta (P)
[ToaroroBka K TeKyIieMy KOHTPOJIIO 5 5
ycneBaemoctu (TKY)
Jomamnee 3aganue (/13)
Kontposbabie paboTsl 3a0unnkoB (KP3)
[ToaroroBka K MpOMEKYTOUHOMU 3 3
arrectaruu (I1A)

Bcero: 40 40

5. IlepeueHs yu4eOHO-METOAMUECKOTO OOECTIeUeHUs
JUTSL CAMOCTOSITEIBHON pabOThI 00YYArOIIMXCs IO TUCITUTUINHE (MOIYITIO)
Y4eOHO-METOIMYEeCKUE MaTepHalIbl Ui CAMOCTOSITEIIbHON Pa0OThI OOYYaIOUIMXCSl yKa3aHbl B

ma. 7-11.

6. IlepeueHb MEYATHBIX M ANEKTPOHHBIX YU€OHBIX U3TaHUN
[lepeueHpb neyaTHBIX U SJIEKTPOHHBIX Y4eOHBIX M3/IaHUM MpHBeieH B Tabaule 8.
Tabmmna 8 — [lepedeHp NeUaTHBIX U SJIEKTPOHHBIX YYEOHBIX M3IaHUH

Komuectso
9K3EMILISIPOB
Hlngp/ bubnuorpaduyeckas ccpuika ’ 6%1?;:/)1;2%6
URL agpec
AIEKTPOHHBIX
9K3EMILISIPOB
)
006 O-75 OcHoBbl MeTposioruu: yueoHuk / Oxpenwio B.B.u | 5
ap. — CII6: I'YAII, 2020. 479 crp.

https://znanium.com/cata | Metposorusi, cTaHIapTH3AIMS U CePTUDUKAIINS:

log/document?id=37350 | yueOnuk / iBanoB A.A. u ap. — M: UHOPA-M,

2 2021. 301 ctp. /

004 11 75 Hudposas merponorus : yaueOHoe nocodue / FO. A. | 3

Antoxuna [u 1p.] ; pea. B. B. Oxpenunos ; C.-
[letepd. roc. yH-T a3pOKOCM. IPUOOPOCTPOCHUSI. -
Cankr-IlerepOypr : U3n-so I'VAIIL, 2021. - 181 c.

https://znanium.com/cata
log/product/1405813

eep, A. Uanyctpus 4.0 : oT npopbIBHOI On3HEC-
MOJIETIH K aBTOMATH3AIMKA OU3HEC-TIPOIECCOB :
yueonuk / A. B. llleep ; mep. ¢ anri. O. A.
Bunnuenko, /. B. CtedaHoBckoro ; moa Hayd. pe.
J. B. Credanosckoro. - Mocksa : 3narenbckuit
aoM «Jlemo» PAHXul'C, 2020. - 72 c. -
(Axagemuueckuii yueOonuk). - ISBN 978-5-85006-
194-4. - Tekcr : anexTponHsbIit. - URL:
https://znanium.com/catalog/product/1405813 (nara
obpamenus: 13.05.2022).

https://znanium.com/cata
log/product/1405779

Hudposas tpanchopmarnus: loT, Al, VR, Big Data /
Digital Transformation: 10T, Al, VR, Big Data :
coopuuk noknanoB XII mexayHapoaHoin



https://znanium.com/catalog/document?id=373502
https://znanium.com/catalog/document?id=373502
https://znanium.com/catalog/document?id=373502

CTYJIEHYECKON HAay4YHO-TIPAKTUUECKONW KOH(PEPECHITUU
/ oTB. 3a BbIIl. M. A. FIBaHOBa. - Mockaa : Jleno
(PAHXuI'C), 2019. - 256 c. - ISBN 978-5-85006-
171-5. - Tekcer : anektponssiid. - URL:
https://znanium.com/catalog/product/1405779

/https://znanium.com/cat | Metposorus: yueouuk /. bassikun O.B. u ap. — M:
alog/document?id=3574 | ®opym, 2020. - 522 cTp.
61

/_ths://znanium.com/cat CrangapTu3anus, METPOJIOTHS, IIOATBEPKICHIE
alog/document?id=3708 | coorBercTBus: yueOHuk / bonapes B.I1. — M:

18 NHOPA-M, 2021. - 365 ctp.

53 T30 Teiinop x. Beenenue B reoputo ommbok. M.: U3n. | 2 3x3. O
Mup, 1985. — 324c.

681.2 M45 Meiizna ©. DneKTpoHHBIE U3MEPUTENbHBIE TPUOOPH! | 2.9k3.-1'C; 3
u MeToabl u3mepenuit. M.: Mup, 1990. — 535c. 3k3.-00; 3

3k3.- CO

3akoH PO «O06 obecrnieueHNM eIMHCTBA H3MEPEHUI ».

3akoH P® «O crangaptusainuu B Poccuiickoit
Denepanumn».

[TonoxeHue 0 eUMHUIIAX BEIMYUH, TOMYCKAEMBbIX K
npuMmeHeHuro B Poccuiickoil de-nepanuu
(ITocranoBnenue [IpaBurenscTBa Poccuiickoit
®enepaunn ot 31 okta06pst 2009 r. Ne 879).

7. IlepeueHb 3IEKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
MH(}OpPMaLIMOHHO-TEIIEKOMM YHUKAIIMOHHOH cetu «IHTepHEeT»
Ilepeuenn JJIIEKTPOHHBIX 00pa3zoBaTeNbHBIX pecypcoB UH(pOpPMaIMOHHO-
TEJIEeKOMMYHUKAaMOHHON ceTu «/HTepHeT», HEOOXOAMMBIX MJii OCBOCHHS JUCLMILIUHBI
npuBezieH B Tabnuue 9.

Tabmuna 9 — IlepedyeHb OSJIEKTPOHHBIX O0pa30BaTEIbHBIX PECYPCOB HH(POPMAIOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTu «MHTepHeT»
URL ampec HaumenoBanue
http://fundmetrology.ru/ denepanbHblii HHPOPMALIMOHHBIH
(dboH Mo 00EeCTICUeHHIO €MHCTBA
U3MEPEHUI
http://metrologe.ru/lektsii-po-normirovaniyu-tochnosti-i- MeTposiornuecKie OCHOBBI

tekhnicheskim-izmereniyam/99-metrologicheskie-0snovy- | TexHHYECKHUX U3MEPEHHI
texnicheskix-izmerenij.html

http://quality.eup.ru/ METROL/mo.htm Mertposoruueckoe oOecrieueHne

http://www.gumer.info/bibliotek_Buks/Science/metr/01.php | MeTtposorusi, cTaHaapTU3AIMS 1
cepTuduKanus

http://studopedia.net/10 167295 _printsipi-i-metodi- [TpUHIMTIBL B METOJIBI U3MEPEHUS

izmereniya.html

8. Ilepedens MHPOPMAITMOHHBIX TEXHOJIOTHUI
8.1. [lepeyenp mporpaMMHOro oOecreueHus,, HCHOJIb3YeMOro IpH OCYIIECTBICHUU
00pa30BaTeNbHOTO MpoIiecca Mo TUCIHUILINHE.
[lepeueHp UCONB3yeMOT0 IPOrPaMMHOT0 obecrieueHus npejacTasieH B Tadbauie 10.
Ta6mmma 10— [Mepeyers mporpaMmMHOT0 oOecrieueHus

Ne /1t HaunmenoBanue

He npenycmorpeno



https://znanium.com/catalog/document?id=357461
https://znanium.com/catalog/document?id=357461
https://znanium.com/catalog/document?id=357461
https://znanium.com/catalog/document?id=370818
https://znanium.com/catalog/document?id=370818
https://znanium.com/catalog/document?id=370818
http://fundmetrology.ru/
http://metrologe.ru/lektsii-po-normirovaniyu-tochnosti-i-tekhnicheskim-izmereniyam/99-metrologicheskie-osnovy-texnicheskix-izmerenij.html
http://metrologe.ru/lektsii-po-normirovaniyu-tochnosti-i-tekhnicheskim-izmereniyam/99-metrologicheskie-osnovy-texnicheskix-izmerenij.html
http://metrologe.ru/lektsii-po-normirovaniyu-tochnosti-i-tekhnicheskim-izmereniyam/99-metrologicheskie-osnovy-texnicheskix-izmerenij.html
http://quality.eup.ru/METROL/mo.htm
http://www.gumer.info/bibliotek_Buks/Science/metr/01.php
http://studopedia.net/10_167295_printsipi-i-metodi-izmereniya.html
http://studopedia.net/10_167295_printsipi-i-metodi-izmereniya.html

8.2. Ilepeuenp UH(POPMALIMOHHO-CIIPABOYHBIX CUCTEM,HCII0JIb3YEMBIX npu
OCYIIECTBJICHUH 00pa30BaTEILHOTO MpOoIiecca Mo AUCIUIIITHHE

[lepeyeHp HCMONB3YeMbIX HH(POPMALMOHHO-CIIPABOYHBIX CHUCTEM NPEACTABICH B
Tabymue 11.
Tabmuua 11— Ilepedyens HHPOPMALTMOHHO-CITPABOYHBIX CHCTEM

Ne i/t HaumenoBanmue

He npenycmorpeno

9. MarepuaiabHO-TeXHHUYECKas 0a3a
CoctaB  MaTepHAIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW Il  OCYILECTBIICHUS
00pa3oBaTEeNFHOTO MpoIiecca 0 AUCHUIUINHE, TPeACTaBiIeH B Taduumel2.
Tabmuna 12 — CoctaB MaTepHaIbHO-TEXHUYECKON 0a3bl

Ne HanmeHnoBaHnue coCTaBHON 4acTH Homep aynuropun
/T MaTepuaIbHO-TEXHUYECKON Oa3bl (Ipr HEOOXOTUMOCTH )

1 MynbpTUMeaniHAS JICKUUOHHAS ayITUTOPHUS

Creunanu3upoBaHHas J1a00paTOPUs «METPOJIOTUU U 52.51,52.50
TEXHUUYECKUX U3MepeHuit», «luppoBoit MmeTposorumn»

10. OueHo4HBIE CPEeACTBA ISl POBEICHUS TPOMEKYTOUHOUN aTTECTAIINH
10.1. CoctaB OLEHOYHBIX CpPEACTBAJIA MPOBEIACHHUS TMPOMEKYTOYHOW aTTecTaluu
00yJaromuxcs 1Mo JUCIUTUINHE MPUBEACH B Tadymie 13.
Tabnuna 13 — CocraB OIEHOYHBIX CPEJCTB JUIs IPOBEICHHS POMEKYTOYHON aTTeCTalluU

Buza npomexyTo4HON arTecTanuu [lepedyeHp OLICHOUHBIX CPEACTB
OK3aMeH Crrcok BONpPOCOB K 3K3aMEHY;
DK3aMeHaIMOHHbIE OUJIETHI;
3amaun;
TecTsl.

10.2. B kadecTBe KpUTEpUEB OICHKH YpOBHSA C(HOPMHUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMHcs MpUMEHseTcsl 5-0ajulbHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIMH, KoTopas nmpuBeaeHa B Tabauie 14. B Teyenune cemectpa MOXKET MCIOJIB30BATHCS
100-0annpHast ~ mKajga ~ MOJAYJBHO-PEUTHMHTOBOM  CHUCTEMbl  YHUBEpCUTETa,  IpaBHia
UCIIOJIb30BaHUsI KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIMM JIOKAJIbHBIM HOPMAaTUBHBIM aKTOM
I'VAIL
Tabmuna 14 —Kpurtepun onieHKH ypoBHS c()OPMHUPOBAHHOCTH KOMITETEHIIUI

Or11eHKa KOMITETEHIUI

Xapakreprucrrka chOpMUPOBAHHBIX KOMIIETEHIIAI
5-0aiubHas mKana P P bopvp

— oOyuaromuiicss TIyOOKO ¥ BCECTOPOHHE YCBOWJI MPOTPAMMHBIN
MaTepua;

— YBEpPEHHO, JIOTHYHO, ITOCIIC0BATEIFHO U TPAMOTHO €T'0 M3JIaracr;

— ONMUpasiCh Ha 3HAHWS OCHOBHOW W JOMOJHUTEIHHOU IUTEPATYpPHI,
TECHO TPUBS3LIBAECT YCBOCHHBIC HAYYHBIE MOJIOKESHHSI C MMPAKTUIECKON
JIESITEIILHOCTHIO HAIPABJICHHS;

— yMeJi0 000CHOBBIBAET U apIYMEHTHUPYET BBIIBUTACMBIC UM HJICH;

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— cBOOOJIHO BJIaJICET CUCTEMOM ClelnaTIN3uPOBAHHBIX TOHSITUH.

«OTIIMYHO»
(Ga4uTCHO»




OI1reHKa KOMIIETEHITN

5-0ayuipHad IIKaIa

XapaxrepucTrka chopMUPOBAHHBIX KOMIIETEHIUI

(XOPOLIO»
(Ga4TCHO»

— o0yJaromuiics TBEPI0 YCBOWII MPOTPAMMHBIN MaTepua, TPaMOTHO H
[0 CYIIECTBY H3JIaraeT €ro, ONUpasch Ha 3HAHUSA OCHOBHOMU
JUTEPATYPBI;

— HE JIOMYCKAeT CYMECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIE 3HAaHUS C MPAKTHYECKON AESITeIHbHOCTHIO
HaIPaBJICHUS;

— apryMEHTUPYET Hay4YHbIC TOJIOKEHUS,

— JIeJIaeT BBIBOJIBI U 000O0IIEHMS;

— BJIAJICET CHCTEMOH CIIeMaTN3UPOBAHHBIX TOHSITHH.

«YJIOBJICTBOPUTEIIHHOY
«3aYTCHO»

— 00y4Jaromuiicss yCBOMJI TOJIBKO OCHOBHOHM NMPOrpaMMHBIN MaTepHal,
II0 CYHIECTBY M3JIaracT €ro, ONMpasch HA 3HAHUSA TOJIBKO OCHOBHOMU
JUTEPATYPBI;

— JIONIyCKaeT HeCYIIECTBEHHBIE OIIMOKU U HETOYHOCTH;

— UCIIBITBIBACT 3aTPYAHEHUS B IIPAKTUYECKOM IIPUMEHEHUU 3HAHWUU
HaIpaBJICHUS;

— ci1ab0 apryMEeHTUPYET Hay4YHbIE MOJIOKEHUS;

— 3aTpyaHseTCs B (POPMYIMPOBAHUN BBIBOJOB M 000OIICHHUIA;

— 4aCTUYHO BJIAJIeET CUCTEMOH CIELMAIN3UPOBAHHBIX TOHITHH.

HCYIOBJICTBOPUTCIILHO»
<HC 3a4YTCHO»

— oOyyaromuiics He YCBOMJ 3HAUUTEIbHOW YacTH MPOTrPaMMHOTO
Marepuana;

— JIOIYCKaeT  CYIIECTBEHHbIE  OMMOKM W  HETOYHOCTH  TIPH
paccMOTpeHHH Ipo0JIeM B KOHKPETHOM HalpaBlICHUH;

— MCHBITHIBACT TPYAHOCTH B MIPAKTUUECKOM IIPHUMEHEHUH 3HAHHIA;

— HE MOXKET apryMEHTUPOBATh Hay4YHbIC TIOJI0KEHUS,;

— He QOpPMYIUPYET BHIBOAOB U 000OLICHUIA.

10.3. TunoBble KOHTPOJIbHBIC 3a/IaHUs WM UHBIC MaTePHAIIBI.
Bompocsr (3agaun) asns sK3aMeHa mpecTaBiIeHbl B Tabuie 15.

Tabnuna 15 — Bonpocs! (3agaun) 11 9K3aMeHa

No /1t

Kon

Ilepeuens BompocoB (3a7a4) I SK3aMeHa
P p ( a1 )H HHJWKATOpa

1 Packpoiite nmpuHUIMIBI NpocBeunBaomed U pacTpoBoil anekrponHas | I1K-1.3.3

MUKPOCKOIIHS. I1K-1.3.4

IK-3.3.3
I1K-3.3.4
IK-3.¥.3

2 [Toschute mnpuHUMIBI perucTpanuu uHpopmanuu o060 obwekte | [TK-1.3.3

METO/I0M JIEKTPOHHOW MUKPOCKOIIHH. [IK-1.3.4

ITIK-1.B.2
[IK-1.B.3
[1IK-3.3.3
I1K-3.3.4
IIK-3.Y.3

[Tpoananu3zupyiite npuHIMIL padoTel C3M. [IK-1.3.3

I1K-1.3.4
[IK-1.B.2
IIK-1.B.3
[1IK-3.3.3
IIK-3.3.4
[1K-3.¥.3

OxapakTepu3yiiTe 0COOEHHOCTH aTOMHO-CUJIOBBIX M TYHHEJIbHBIX I1K-1.3.3
MHUKPOCKOIIOB, chepa MPUMEHEHHSI U OTPaHUYEHHUSL. I1K-1.3.4




I1K-3.3.3
[1IK-3.3.4
IT1K-3.Y.3

UTto BBI y3HAIU O METOAAX U CPEICTBAX U3MEPEHUN YTIIOBBIX
BEJINYUH?

IK-1.3.3
I1K-1.3.4
IK-3.3.3
I1K-3.3.4
IK-3.Y.3

[Ipoananu3upyiiTe METOIBI U CPEICTBA U3MEPEHUM JIMHEHHBIX
pa3mepoB. [losicHuTe ux KiaccupuKauoo, Ha3HAYCHHE,
METPOJIOTHUECKHUE XapaKTEPUCTHKHU.

I1K-1.3.3
[IK-1.3.4
I1K-3.3.3
[1IK-3.3.4
I1K-3.Y.3

B gem cocrout kinaccupukanus OTKIOHEHUH (POPMBI M B3AUMHOTO
PacIo0KEeHHUs TOBEPXHOCTEM?

[IK-1.3.3
[1K-1.3.4
[IK-1.B.2
I1K-1.B.3
[IK-3.3.3
I1K-3.3.4
[1K-3.V.3

Brizenute cpenctBa u3mMepeHuil OTKIOHEHUH (DOPMBI IITOCKUX U
HAJTUHAPUYECKUX TOBEPXHOCTEH.

I1K-1.3.3
[IK-1.3.4
I1K-3.3.3
[IK-3.3.4
I1K-3.V.3

UTto BBI y3HAIH O MMapaMeTpax IMIEPOXOBATOCTH M BOJIHUCTOCTH
MMOBEPXHOCTEM?

[K-1.3.3
[1K-1.3.4
IK-3.3.3
I1K-3.3.4
IK-3.¥.3

10

[Tpoananu3upyiite METOBI U CPENCTBA U3MEPEHUI IIEPOXOBATOCTH
MOBEPXHOCTH.

IT1K-1.3.3
[IK-1.3.4
I1K-3.3.3
[1IK-3.3.4
I1K-3.V.3

11

UTo BbI 3HaeTe 0 KOMIJIEKCHOM M ITO3JIEMEHTHOM KOHTpOJIE
napamMeTpoB pe3bObI?

[IK-1.3.3
I1K-1.3.4
[IK-1.B.2
I1K-1.B.3
I1K-3.3.3
[IK-3.3.4
I1K-3.V.3

12

IIpoananu3upyiTe METOABI U CPEACTBA KOHTPOJISI HOPM TOUHOCTH
3yOuaThIX KoJIeC U mepesay.

I1K-1.3.3
[IK-1.3.4
I1K-3.3.3
[IK-3.3.4
IT1K-3.Y.3

13

OOBscHUTE Kﬂaccmbmcaumo IoKa3aTelieil KauecTBa HOKpBITPIfI.

[IK-1.3.3
I1K-1.3.4
IK-3.3.3
[1K-3.3.4
IK-3.Y.3




14 B dem cocTosST METOABI M CpeICTBA U3MEPEHUS TOJIIMHBI, TBEPIOCTH I1K-1.3.3
U IIEPOXOBATOCTHU MOKPBITUH (TUIEHOK)? [IK-1.3.4
I1K-1.B.2
[IK-1.B.3
I1K-3.3.3
[1IK-3.3.4
I1K-3.V.3
15 OxapakTepu3yiTe CUCTEMBI 1JI11 U3MEPEHUS U KOHTpoJs napamerpoB | [IK-1.3.3
CJIOKHBIX JIETAJICH: BUIEOMUKPOCKOIIBI, KOHTPOJIbHO-U3MepuTenpubie | [1IK-1.3.4
MaIuHbl, poduiorpadsl, 1a3epHbIe TPEKEPHI. [IK-3.3.3
[1K-3.3.4
[1K-3.V.3
16 OO0BsicHUTe KITacCU(PUKAIIMIO METOI0B KOHTPOJIS Ha MTPOU3BOICTBE. [1K-1.3.3
[IK-1.3.4
[1K-3.3.3
[IK-3.3.4
I1K-3.V.3
17 [Ipoananu3upyiiTe OCHOBHBIE METOIbI HEPAZPYIIAOIIETO KOHTPOJIA. IK-1.3.3
[1K-1.3.4
[IK-3.3.3
[1K-3.3.4
[1K-3.V.3
18 UYto u3 cels npeAcTaBiIseT U KaKue 3JIEMEHTHI BKIIIOYaeT I1IK-1.3.3
KJIaccu(UKaLUsl METOIOB HCITBITAHUI? [IK-1.3.4
[1K-3.3.3
[IK-3.3.4
I1K-3.V.3
19 B ueM coCTOSIT MEXaHMYECKUE UCTIBITAHNS U UCTIBITAHNS HA YIapHbIE [IK-1.3.3
BO3IeiicTBUS? I1IK-1.3.4
[IK-3.3.3
[1K-3.3.4
[1K-3.V.3
20 Packpoiite cTpyKTypa TUIIOBON U3MEPUTEIBHOU CUCTEMBI. ITIK-1.B.2
[TepcriekTuBHBIE IU(POBBIE TATYUKU U CEHCOPBI [IK-1.B.3
I1K-3.3.3
[1IK-3.3.4
I1K-3.V.3
3aaun JUIs 5K3aMeHa

1 | CpaBHUTH KOHCTPYKTUBHBIE OCOOCHHOCTH, MPUHIUIBI padboTel CU n [IK-3.3.3
TEXHOJIOTHYECKHE BO3MOKHOCTH PACTPOBOTO U 3JIEKTPOHHOTO [IK-3.3.4
MHKPOCKOIIOB I1K-3.V.3
2 | CpaBHMTH KOHCTPYKTUBHBIE OCOOEHHOCTH, MPUHIHIBI padoTsl CU 1 [1IK-3.3.3
texHosiornaeckue Bo3mMoxHoct KM u 3D-ckanepa I1K-3.3.4
[1K-3.¥.3
3 | Onucarp METOAMKY KOHTPOJISI THTIOBOM JIETAJH C UCIIOIb30BaHUEM I1K-3.3.3
KUM [IK-3.3.4
[1K-3.V.3

Bomnpocs (3agaun) ans 3aueta / qud . 3aueta npeacrapieHsl B Tabaune 16.

Tabnuua 16 — Borpocs! (3agaun) ams 3aueta / qudd. 3ayera
Kon

No mi/mm [Tepedyens BompocoB (3amav) myist 3adeta / nudd. 3auera

HHJUKATOpa




‘ Y4eOHbIM MJIaHOM HE MPEAYyCMOTPEHO

[lepeuenp TeM I KypcOBOTO IPOSKTHPOBAHHS/BBIMOIHEHUS KypCOBOH pabOThI
npeJcTaBiIeHbl B Tabnuue 17.
Ta6muma 17 — [lepedeHs TeM I KypCOBOTO MPOSKTHPOBAHMS/BBIIIOJIHEHUS] KYPCOBOI pabOoThI

Ne i/t

KypCcoBOil paboThI

[TpuMepHBIii IepeYeHb TeM IJIsi KypPCOBOTO MPOEKTUPOBAHUS/BHITOTHEHHUS

Y4eOHBIM IIaHOM HE MPEAYCMOTPEHO

Bompocsl 1t mpoBezeHHsI TPOMEXKYTOYHOM aTTecTallu B BUJE TECTHUPOBAHMS
MpeACTaBICHBI B TabmwmIe 18.

Ta6mmmma 18 — [IpumepHsIii mepedeHb BOIPOCOB IS TECTOB

y Kon
Ne /i IIpuMepHBIii IepeYeHb BOIIPOCOB ISl TECTOB
WHIUKATOpa
[lepeuens BOMPOCOB ISl TEKYIIETO/TIPOMEKYTOYHOTO KOHTPOJIS
1 MeTtoabl U cpeacTBa M3MepeHHii HA TpaguuuoHHoM u umudpposom | [1K-1.3.3
MPOU3BOJACTBE I1IK-1.3.4
1. Kak npaBuibHO pacmingpoBsiBaercs adopesuatypa UAC? TIK-1.B.2
a) WudopmanmoHHO-U3MEPUTEIBHBIE CUCTEMBI [IK-1.B.3
b) VHHOBAIIMOHHASI H3MEPUTENIbHAS CPEIIa;
_ TK-3.3.3
C) W3mepurensHoe HHGOPMAITHOHHOE CPEICTRO;
d) HHHOBanMoHHO-NH(OpMaLMOHHASL CTPYKTYpa. 1IK-3.3.4
[IK-3.¥.3

2. Kak BbI cunTaere, KaKoii U3 3J1eMeHTOB He BXOAuT B Tunosyw UUC?
a) IATYUKHA

b) [TpeoGpa3zoBatesp untepdeiica;
C) neudparop;
d) ATIIL

3. Kak BbI cuHTaeTe, KAKOH U3 YJ1eMEHTOB He BXoAuT B TunoByrw MUC?
a) JATYUKA

b) IpeoGpasoBaTesb uHTEPQeEiica;
c) Jemmdparop;
d) ATITIL
4. YKa:kuTe NPaBUIBHYIO XapaKTePUCTHKY KOHIEBOH MepbI IJIMHbI
a) QHAJIOTOBBII M3MEPUTEIbHBII IIPUOOP;
b) rdpoBoii craHaapTHBINA 06paser;
C) AHAJIOTOBOE CPEICTBO M3MEPEHUIA;
d) AHAJIOTOBBII M3MEPUTEIIbHBIA HHCTPYMEHT.

5. Beiesiure, Ha KAKOM JTane NOSIBUIOCH M (PoBoe MPoH3BoACTBO?
a) Wunycrpust 1.0;
b) Wunycrpust 2.0;
C) Wupnycrpus 3.0,
d) Wnnycrpust 4.0.

6. Onpenenure, kakas cucrema ne pxoqutr B MDC?

a) EAC;
b) CAM,;
) ERP;

d) PDM.

7. Kakas a60peBuaTypa UCNoJib3yeTcs Ajs 00o3HaueHust [IpoMbliiieHHOT0
HHTepHeTa Bewle?

a) PSK;

b) 1OT;

C) PDM;




d  PLM.

8. BpiOepuTe 0OCHOBHYIO TEXHOJIOTHIO, KOTOPAs MCNOJIb3YeTcsl /ISl YIpaBJIeHus
ycerpoiictBamu [IpoMbIl/IeHHOT0 HHTEpHeTAa Belei

a) o0JIayHas;

b) HepacIpeeeHHas;
c) TpaJUIHOHHAS;

d) MalIdHHas.

9. Kakoe u3 NPUBEACHHBIX TEXHUYCCKHUX CPE/JICTB HE BXO/JIUT B OCHOBHBIC
3JIEMEHTbI peme}mifl HpOMbIIlIJIeHHOFO HHTEPHETA Bemeﬁ?

e) [IporpamMmmHOE 0O€eCTCUEHHUE;
f) JIaTYUKH;

b)) HCIIONHUTEIIbHBIE MEXaHH3MBI;
h) MHKPOKOHTPOJLIEPHI.

10. Kakoii M3 NyHKTOB He BXOAMT B YHCJIO OCHOBHBIX 32124 MeTPOJIOTMYeCKOro
o0ecneyeHus: npousBoacTBa’?

a) AHAJIN3 COCTOSHHUS U3MEPEHHUIA;

b) MPOBEICHUE TIOBEPKH M KATMOPOBKH CPEICTB H3MEPCHHIA;

C) pa3paboTka 00IIKUX HOPMATUBHBIX TOKYMCHTOB,

d) [POBEJICHUE METPOJIOTHIECKOM IKCIIEPTH3bI KOHCTPYKTOPCKOM 1

TEXHOJIOTUYECKOU JOKYMEHTAlUU.

38.,HaHI/I$I JJIA IIPOBCPKU OCTATOYHBIX 3HAHUHU

Tun 1 3aganne KOMOMHUPOBAHHOTO THUIIA C BHIOOPOM OIHOTO BEPHOTO
OTBETa U3 YETHIPEX MPEUIOKEHHBIX U 000CHOBaHHEM BHIOOpA.
(MaCcTpyKIMs: mpouuTalTe TEKCT, BbIOEPUTE MpaBUIbHBIA OTBET U
3aMUIIUTE apPTyMEHTHI, 000CHOBBIBAIOIINE BHIOOP OTBETA).
Kak Bbl cuuTaere, 4ro W3 MEPEUUCICHHOIO OTHOCUTCA K YCJIOBUSM
M3MEpEHU, IPU KOTOPBIX BIMSIONIME BEIUYUHBI HAXOAATCA B Mpeesax
CBOMX pabouux obnacteit?

a) HOpPMAaJIbHBIE YCIIOBHS U3MEPEHUN;

b)  npenenbHBIE YCIOBUS U3MEPEHUN;

C) IPaHUYHbIE YCIIOBUS U3MEPEHUN;

d)  pabouwme ycioBUS H3MEPEHHIA.

O®OPMJIEHUE OTBETA (3TAJIOHHLIV OTBET):

HopmanbHble yciioBust HM3MepeHMH. ODTO OCHOBHOW HaOOp ycCIoOBHH
U3MEpeHull, KOTOpbI€ JOJKHBI OBITH BBIIEP)KAHBI B H3MEPUTENIbHBIX
MIOMEUICHUSAX.

Tun 2 3aganue KOMOWHHUPOBAHHOIO THUIA C BBIOOPOM HECKOJIBKHUX
BapUaHTOB OTBETa M3 MPEIOKEHHBIX M Pa3BEPHYTHIM OOOCHOBaHHEM
BBIOOpA.

(MaCcTpyKIMs: TpoYMTaiiTe TEKCT, BBIOEpUTE MNpaBWIbHBIE BApPHAHTHI
OTBETa U 3allUIINTE apTyMEHTbI, 000CHOBBIBAIOIIINE BEIOOP OTBETOB).
VYKaKuTe MOJENHN, BXOJALIME B LIETIOUYKY MOJENEH CTPYKTYPHOU CXEMBI
U3MEPEHUIN

a) Mopaens nporecca U3MepeHu;

b) Moneins GU3NIEeCKOi BETHUNHBL;

C) Mopeins cpeacTBa U3MEpEHU;

d) Mojens 00paboTKH pe3yIbTaTOB U3MEPEHHIA,
e) Mosenb BXOAHOTO CUTHANA;

f) Mojens pe3ynbTaTa HaOIHOACHUS.

[K-1




O®OPMJIEHUE OTBETA (3TAJIOHHLIN OTBET):

Mogenu ¢Gu3N4ecKoil BEIMUYUHBI, CPEICTBA M3MEPEHMH U pe3yibpTara
HAOJIOACHNST — OCHOBHBIC DJIEMEHTHI HIKHEH LENOYKH CTPYKTYPHOM
CXEMBbI U3MEPEHUI

Tun 3 3anaHue 3aKppITOro TUIA HA YCTAHOBJIEHUE COOTBETCTBHUS.
(MHCcTpyKUMs: mpoyuTaiiTeé TEKCT M YCTAHOBUTE cooTBeTcTBHE. K
KaX10i  mo3uuuM, JaHHOM B JeBOM  croibue, mnoadepure
COOTBETCTBYIOUIYIO ITO3UIIMIO B IPABOM CTOJIOIIE).

VKaxuTe TMapy <«HAaMMEHOBaHHE TMOTPEIIHOCTHY - «O00O3HAYCHUE

MOTPEITHOCTH

a) OTHOCHUTEJIbHAS MTOTPEIIHOCTh

b) IPHUBEICHHAS IIOIPEIIHOCTh

C) a0COJIFOTHAS MTOTPEIIHOCTh

d) IIOCTOSIHHAS TIOIPEIIHOCTh

1) A

2) )

3) v

4) C

Kurou ¢ otBeTamu
a b C d
2 3 1 4

Tun 4 3agaHue 3aKpbITOrO THIIA HA YCTAHOBIIEHUE TOCIIE10BATEIILHOCTH.
(MHCcTpyKIMs: mpounTaiTe TEKCT U YCTAaHOBHUTE IOCIIEIOBATEIbHOCTD.
3anummMre  COOTBETCTBYIOILYIO IOCJIEIOBATENBbHOCTh OyKB — ClleBa
Harpaso).

Pacrnionio>xure npuBefeHHBIE ONEpAllUU B MOPAAKE HUX HCIOJB30BaHUS
pu 00paboTKe pe3yabTaTOB MHOIOKPAaTHBIX U3MEPEHU

a) OLICHKA TPAHHMIIbI CITyYaHON MOTPEITHOCTH

b) OIIEHKa CpeHero apu(METHUECKOTO pe3ysibTaTa U3MEPEHUI
c) OLICHKA TPAaHMIIbl CHCTEMAaTHIECKON MOTPEITHOCTH

d) OLICHKA I'PAHMIBI CYMMAPHOH MOTPEITHOCTH

Koy ¢ otBeTamu

1 2 3 4
b c a d

Tun 5 3aganue OTKPBITOrO TUIIA C Pa3BEPHYTHIM OTBETOM.

(MHCTpYKIIMA:  HpoYMTaiTeé TEKCT M 3allMLIMTE  Pa3BEPHYTHIN
000CHOBaHHBII OTBET)

OO6ocHyiiTe, KakOlH METOJA MCIIONB3YyeTCs MPHU HM3MEPEHMAX aAuaMeTpa
BaJIa TJIAIKMM MUKPOMETPOM?

ODOOPMIJIEHUE OTBETA (3TAHOHHI>H71 OTBET):
Merton HENOCpPEeNCTBEHHOM OLEHKU. JlaHHO€ HM3MEpEeHHE — TUIUYHBII
puMep TIOYYEHUs] pe3yiabTaTa HAOIIONCHUS] HEMOCPEICTBEHHO W3




MOKa3aHU HUCIIOJIh3YEMOTO CPEJCTBA U3MEPECHUS (MUKPOMETPA).

Tun 1 3aganne KOMOMHHPOBAHHOTO THIA C BEIOOPOM OIHOTO BEPHOTO
OTBETa U3 YEThIpeX MPEUI0KEHHBIX U 000CHOBAHUEM BBIOODA.
(MuCcTpyKIMs: NpOYMTANTE TEKCT, BHIOEPUTE IpPaBUIbHBIA OTBET U
3aIUIIATE APTYMEHThI, 000CHOBBIBAIOIINE BBIOOP OTBETA).
Vkaxkure, KaKk Ha3bIBAIOTCA JATYMKH, B KOTOPHIX K OIHOMY
peoOpa3oBaTeNl0 MOJKIIOYACTCS PsJl CEHCOPOB, BOCHPUHUMAROIIUX
Pa3IUYHbIC UM OJHOTUITHBIC BEIMYHHBI?

a) CpenacrBa u3MepeHuid;

b) MHOroQpyHKIHMOHAJIBHEIC;

C) KOMILJIEKCHEIC,

d) MynbTHCEHCOpHBIE.

O®OPMJIEHUE OTBETA (3TAJIOHHLIN OTBET):
MynpTuceHCOpHbIE JaTYUKHU. TOJNBKO Takue NaTYMKH UMEIOT B CBOEM
COCTaBE CEHCOPBI PA3JIMYHBIX BEIIMUYUH.

Tun 2 3agaHue KOMOMHHMPOBAHHOIO THIIA C BBIOOPOM HECKOJIBKHX
BapUaHTOB OTBETa M3 MPEJIOKEHHBIX M Pa3BEPHYTHIM OOOCHOBaHHEM
BEIOODA.
(MuCcTpyKIMs: mpouyuTaiiTe TEKCT, BBHIOEPUTE NPABUIIbHBIE BapUaHThI
OTBETA U 3aMUIINTE aPTyMEHThI, 000CHOBHIBAIOIINE BHIOOP OTBETOB).
Onpenenure, Kakue U3 MPUBEICHHBIX METOA0B OTHOCATCS K IpYyIIIe
METOJI0OB CPaBHEHUS C MEPOI?

a) HemocpencTBeHHOI OLICHKH

b) nynesoii

C) KOCBEHHBIH

d) muddepeHumanbHbIH

€) 3aMelIcHHS

f) coBmagenuit

O®OPMJIEHUE OTBETA (3TAJIOHHbLIN OTBET):
HyneBoii, tuddepeHnanbHblii, 3aMeIIeHUs] U COBIAJAEHUNH — OCHOBHBIE
METO/BI U3MEPEHM IPYIIIBI CPABHEHUS C MEPOM.

Tun 3 3aganue 3aKphITOTO THIIA HA YCTAHOBICHNE COOTBETCTBHS.
(Muctpykuus: IlpounraiiTe TeKCT M ycTaHOBUTE cooTBeTcTBHE. K
KOKIOW  TMO3MIMK, JaHHOW B  JieBOM  croilie, moadepure
COOTBETCTBYIOIIYIO MO3UIMIO B PABOM CTOJIOIIE)
Omnpenenure nmapy «CpeCcTBO U3MEPEHUS) H «METOJ H3MEPEHUS»

d) IMITaHTEeHIMPKYIb

b) Tepmomnapa

C) u3MepuTeIbHas roJ0BKa

d) paBHOMmIEUME BECHI

1) muddepentmanbHbIit

2) HEMOCPEACTBEHHOM OLICHKU
3) MPOTHUBOMOCTABICHHS

4) KoCBEHHBIX U3MEPEHHUI

Kirou ¢ otBeTamu

|a | b c | d
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2 14 |1 3

Tun 4 3agaHue 3aKpbITOTO THIIA HA YCTAHOBJICHUE MMOCIICI0BATEIBHOCTH.
(Muctpykuus: IlpounrtaiiTe TEKCT M YCTAaHOBMUTE IOCIIEIOBATEIBHOCTD.
3anuimuTe COOTBETCTBYIOIIYIO  IOCIIEAOBATEIbHOCTE OYKB  ClieBa
HaIpaso)
VKaXUTE 3Talbl K3MEPUTEIBHOMN 331a4H B IOPSIIKE UX BBIMOJTHCHHUS

a) IlnaHupoBaHue SKCIIEPUMEHTA

b) BeimonaHeHre U3MEPEHUI

¢) IlocranoBka 3amauu

d) IlnanupoBanue M3MEpPCHHMIA

Kirou ¢ otBeTamu

1 2 3 4
C d a b

Tun 5 3aganue OTKPBITOro THIIA C Pa3BEPHYTHIM OTBETOM.

(IIpounTaiiTe TEKCT U 3alIUIINTE Pa3BEPHYThI 0OOCHOBAHHBIN OTBET)
Ob6ocHyiiTe, KaKk NpaBWIbHO OOO3HAYMTH TEPMOMNAphl C TOUKHU 3PEHUS
KJIaCCU()MKAMOHHBIX TPYIIL, €CIA TEPMOMETPHI B ILIEJIOM — 3TO BUJ
CpPEeACTB U3MEpPEHUit

O®OPMIJIEHUE OTBETA (3TAJIOHHBIM OTBET):
Tepmomapa — TUN CpeACTB HU3MEPEHUH, MMEIOIMMX OOIIUI MPUHIUII
JICHCTBHS M CXOXKYIO KOHCTPYKIIHIO.

Cucrema OLleHUBaHHS TECTOBBIX 3a/IaHUIA:

1 Ttun) 3amaHue KOMOMHUPOBAaHHOIO THUIA C BBIOOPOM OJHOTO BEPHOIO OTBETAa M3
YeThIpeX TPEJIOKEHHBIX M OOOCHOBAaHHWEM BHIOOpA CUMTAETCS BEPHBIM, €CJIM TPABHIBLHO
yKa3aHa IuQpa U MpHUBEJCHbl KOHKPETHBIE apryMEHThl, HUCIOJIb3yeMble NMPH BbIOOpE OTBETA.
[TonHoe coBmaseHWe ¢ BEPHBIM OTBETOM OIlleHHMBaeTcs | 0OayuioM, HEBEPHBINM OTBET WJIM €ro
otrcyTcTBHe — 0 OansoB.

2 tun) 3ajaHue KOMOMHUPOBAHHOTO THIA C BHIOOPOM HECKOJIBKHMX BapUAHTOB OTBETA U3
NPEUIOKEHHBIX U pa3BEpPHYTHIM 0OOCHOBaHMEM BBIOOpA CUMTAETCS BEPHBIM, €CIM MPAaBUIBHO
yKa3aHbl Ul ¥ MPUBEIEHBl KOHKPETHBIE apTyMEHTHI, HCIIOJIb3yeMbIe TIPH BHIOOPE OTBETOB.
[TonHOE coBmageHue ¢ BEPHBIM OTBETOM OIleHHMBaeTcs | OaiioM, eciau AOMYIIeHbI OLIMOKH WU
OTBET OTCYTCTBYET — () OasuioB.

3 tun) 3agaHue 3aKpBITOTO THUMA HAa YCTAHOBJIIEHHWE COOTBETCTBHSI CUMTAETCS BEPHBIM,
€CITM yCTAaHOBJICHBI BCE COOTBETCTBHS (ITO3WIIMHM W3 OJHOTO CTOJOIA BEPHO COMOCTABIIEHBI C
NO3ULUAMH Apyroro ctojbua). [lonHoe coBmaaeHne ¢ BEpHBIM OTBETOM oOlieHuBaeTcs 1 6aiom,
HEBEPHBIN OTBET HJIU €ro 0TCyTCTBHE — () OaioB

4 tun) 3agaHue 3aKpHITOTO TUIA HA YCTAHOBJIEHHE IOCIEI0BATEILHOCTH CUUTAETCS
BEPHBIM, €CJIM MPaBWJIBHO yKa3aHa BCs TocienoBarenbHOCTh mu¢p. [lomHoe coBmaneHne c
BEPHBIM OTBETOM OIIEHHMBaeTcs 1 OaisioM, eciii JOMyIIeHbl OIMOKH WK OTBET OTCyTcTBYeT — 0
0asioB.

5 tumn) 3amaHue OTKPBHITOTO TUMA C Pa3BEPHYTHIM OTBETOM CYHMTAETCSI BEPHBIM, €CIH
OTBET COBIIAJAET C JTAJIOHHBIM IO COACP)KAHUIO M TONHOTE. [IpaBMIIBHBI OTBET 3a 3aJaHHe
olLleHHBaeTCs B 3 Oayuta, €Cy JIOMyIeHa OJJHa OmOKa \HETOYHOCTh \ OTBET NPaBUIIBHBII, HO HE
HOJHBIH - 1 6asu1, ecinu gomyineHo Oosiee 1 ommoOKu \ OTBET HEMPaBUJIbHBIN \ OTBET OTCYTCTBYET
— 0 6annos.

[lepeueHb TeM KOHTPOJBHBIX PabOT MO MUCHUIUIMHE OOYYaIOIIUXCS 3a09HOU (hOPMBI
00y4YeHUs, Ipe/ICTaBICHbI B Ta0mie 19.




Tabmuna 19 — [lepedeHb KOHTPOIBHBIX PabOT

Ne n/mt IlepeyeHb KOHTPOJIBHBIX PadOT

He npenycmorpeno

10.4. MeTtoauueckre  MaTepuaibl,  ONPEACNSIONME  HPOUEAYpPbl  OICHUBAHUS
MH/IMKATOPOB, XapaKTEpU3YIOMIUX dSTanbl (HOPMUPOBAHHS KOMIIETCHLMH, COAEpKaTcs B
JIOKQJIbHBIX HOpMaTuBHBIX akTax [YAIL, pernameHTUpYOIIUX TOPSAOK M MPOLEAYPY
NPOBEICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH U IPOMEKYTOUYHON aTTeCTaluu 00y4JaroImnuXcs
'VAIL

11. Meroaudeckue yKazaHus Ui 00YJIArOIIUXCS IO OCBOCHUIO TUCITUTLIAHBI

11.1. Meroauueckue yKasaHHs A OOy4aroIIUXCS 10 OCBOCHHIO JIEKIIMOHHOTO
marepuasia

OcHOBHOE Ha3HA4Y€HUE JIEKIIMOHHOTO MaTepuaiga — JIOTUYECKU CTPOMHOE, CHUCTEMHOE,
riyOOKOoe U SICHOE H3JIoKeHHE ydeOHoro marepuana. Ha3HaueHue COBpEMEHHOH JIEKIMM B
paMKax JWCHUIUIAHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(POPMALHIO TIO TeME, 2 B OCBOCHHH
(byHaaMEHTalbHBIX NpoOJeM JUCHMIUIMHBI, METOJOB HAy4yHOrO IO3HAHMS, HOBEHUIIMX
JOCTHKEHUIN HayyHOUW MbIcau. B yueOHOM mpoliecce JIEKIHs BBIIOJIHSAET METO/I0JIOTMYECKYIO,
OpPraHU3alMOHHYIO0 U MHPOPMALMOHHYIO (YHKUMU. JIEKIus pacKpbIBaeT MOHATUHHBIN anmapar
KOHKpETHOH oO0jacTu 3HaHUd, €€ NpoOJeMbl, JAaeT LEeNbHOE MPEJCTABICHUE O TUCIUILIMHE,
NOKa3bIBAaeT B3aMMOCBS3b C IPYTUMU JAUCLHUILIHHAMU.

[InaHupyeMble pe3ynbTaThl IPU OCBOEHUU 00YYarONIMMHUCS JEKIMOHHOIO MaTepuaa;

— TIOJIyu€HHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBA3aHHBIX 3HaHUH, YpPOBEHb
KOTOPBIX OIpeJIeNAeTCs 11eJIeBOM YCTAHOBKOM K KaX/10i1 KOHKPETHOH TeMe;

— TOJy4Y€HHUE OIbITa TBOPUYECKOM pabOThl COBMECTHO C MPEIOIaBATENEM;

— pasBuUTHE TNPO(ECCHOHATHHO-IENIOBBIX  KA4yecTB, JIIOOBH K  TpPeAMETy W
CaMOCTOSITEIBHOTO TBOPYECKOI'O MBIILITICHHUS.

— TOsBJIEHUE HEOOXOAMMOI0 HHTEpEca, HEOOXOAMMOTIO AJIsi CAMOCTOSITENIbHOM paboTHI;

— TIOJy4YyeHHE 3HAHUNW O COBPEMEHHOM YpPOBHE pAa3BUTHS HAyKM U TEXHUKU U O
IIPOTHO3€ UX Pa3BUTHsI HA ONMKailine rofbl;

— HayuyuTbCSd METOJMYECKH oOpabaTbiBaTh MaTepuan (BBIACIATH TJIaBHBIE MBICIH H
NIOJIOKEHUSA, MPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATH HMX B Pa3IMUHBIX
bopMynupoBKax);

— TOJIyueHHE TOYHOT'O IOHUMAaHHUs BCEX HEOOXOIUMBIX TEPMUHOB U TIOHSATHH.

JlekunoHHBI MaTepua’d MOJXKET COINPOBOXKAATHCS JIEMOHCTpalMed ClIalIoB U
HCIIOJIb30BaHUEM pa3laTOYHOrO0 MaTepuajga IpH IPOBEIEHUU KOPOTKHX JAHUCKYcCUHl 00
0COOEHHOCTSX MPUMEHEHHUS OTJENIbHBIX TEMAaTHK M0 JUCLUIUINHE.

CrpyKTypa npeiocTaBieHHs JEKIIHOHHOI0 MaTepuana:

— TpEe3eHTaLus;

—  BUJCOPOJIUKH;

—  BUICOYPOKU;

—  CTEHJBI.

1. BBoaHas 4acTh JeKkIuM (BCTYIUIEHHE) NPEeAyCMaTpUBaeT BpeMsl Ha MPOBEPKY FOTOBHOCTH CTYJEHTOB K
3aHATHIO (MX HAJIWYHE M OCMOTP BHEIIHETO BHAA, TEKYIIUil KOHTPOJIb MPONUICHHOTO paHee y4eOHOro MaTepuaa),a
TaKkXKe OOBSABICHHWE TEMBI JICKINH, € IeNell, peKOMEeHAAINi 10 HCIIONB30BAaHUIO YYeOHOH NHUTepaTypsl B dachl
CaMOCTOSATENIFHON paboTHI, ¢ yKa3aHHeM maparpadoB (CTpaHUII) ¥ TOJTHBIX HANMEHOBAaHUN U3TaHUI.

Bcemynnenue:

—  mema aekyuu;

—  yuebHble yenu, Komopbule O0MHCHbL OblMb O0CTNUSHYMbI HA TeKYUU,

—  yuebHble BONPOCHL;

—  yuebHas numepamypa.




Koumponwvhvle 6onpocwr (npumep):

1. Hazosume memponozuieckue Xapaxmepucmuxi cpeocims usmepenuil.

2. [latime xapaxmepucmuxy 0CHOBHOU NOSPEUWHOCHU USMEPEHUSL.

3. Hazosume ucmoyHuku 0onoIHUMENbHbIX NOSpeuwHocmen usmMepeHul.

2. OcHOBHas 4YacThb JIEKIIMM pacKpbiBaeT YydeOHbIe BoIpockl 3aHsATus. [Ipn HeoOXxomumocTH
KOHKPETH3MPOBaTh yUeOHBII MaTepHall, INIaBHbIC (Y3/I0BBIE) BOIPOCHI MOTYT COAEPKATh IOIBOIIPOCEHL.

Tonsmue o edurcmee usmepenul U e2o OCHOBbI:

—  YCN08Us eOUHCMBa UMepeHull;

—  HOpMAamueHbie OCHOBbl eOUHCMBA USMEPEHUL;

—  Op2aHU3AYUOHHbBIE OCHOBbL €OUHCMBA UBMEPEHUL,

—  mexHuyeckue 0CHOGbl eOUHCMBA USMEPEHUI.

3. B 3akmounTenbHOW YacTW JIEKIMU CJeAyeT IUIAHMPOBaTh BpPEMsl Ha BBIBOJBI, BbLAAYY 3aJaHUS
CTy/IEHTaM Ha CaMOCTOSITEIIbHYIO paboTy, OTBETHI Ha BONPOCHI 110 MPOIMICHHON TeMe, MOJIBEICHUE UTOTOB, a TAKKe
Ha 00IIMe BBIBO/IBI, [IOMOTAIOIINE OCMBICIHUTE BCIO JIEKIUIO, OTYETIMBO BHICBETUTH €€ OCHOBHYIO HICIO.

3aknmouumenvras uacmo

1. Bv1600b1 no nexyuu.

2.006vasrenue oyeHok cmyoenmam no UHUYUAMUGHOMY KOHMPOTIO.

3.3a0anue cmyoenmam Ha camocmosmenvryio pabomy.

4.0Omeemvl Ha 80NPOCHL CHLYOEHMO8.

11.2. Meroauueckue ykazaHusi sl OOyYaroIIUXCsS IO BBIMOJHEHUIO J1a00PaTOPHBIX
pabor

B xone BbimonHeHus 1a0OpaTOpHBIX pabOT oOyyaroluics MAOKEH YINIyOUTh U
3aKpENUTh 3HAHUS, NMPAKTUYECKHE HABBIKH, OBJIAJETh COBPEMEHHONM METOAMKOM M TEXHUKOU
OKCIEPUMEHTAa B COOTBETCTBHHM C KBAJU(PHUKAIMOHHONH XapaKTEPUCTHKOH 0O0ydJaromerocs.
Beinonnenue 1abopaTopHbIX pabOT COCTOMT M3 3KCIEPUMEHTAIbHO-IPAKTUYECKOM, pacyeTHo-
AQHAJIMTUYECKON YaCTeH U KOHTPOJIBHBIX MEPOIIPUATHI.

Beinonnenue 51abopaTopHbIX paboOT OO0yYaroIUMCS SIBJISETCS HEOThEMJIEMOM YacTbiO
U3YYEHUs JUCLUIUIMHBI, ONpEeNeNsieMOil y4eOHbIM IUIAHOM, U OTHOCUTCSI K CPEICTBaM,
o0ecreynBaroIUM pelIeHUe CIeTyIOIUX OCHOBHBIX 33/1a4 00y4aromerocs:

— TnpuoOpeTeHHe HaBBIKOB MCCIEAOBAaHHSA MPOLECCOB, SBIEHUH U OOBEKTOB,
M3Y4aeMbIX B paMKax JJaHHOW JUCIUIINHBI,

— 3aKpeIUICHHE, PAa3BUTHE U JETAN3alldsd TEOPETUYECKUX 3HAHUMN, TOJYYEHHBIX Ha
JEKLUSAX;

— TOJy4YeHHe HOBOM MH(OpMAaLMU 110 U3ydaeMON AUCIUILIMHE;

— TnpuoOpeTeHHe  HaBBIKOB  CAMOCTOATEIbHOW  paboTel ¢ 71a00paTOpHBIM
000pyTI0BaHUEM U TPUOOPAMH.

3ajianue ¥ TpeOOBaHUs K MPOBEACHUIO Ja00OPATOPHBIX PadoT

3aaHue K BBIMOJHEHUIO TabOpaTOpHON paldOTHI BBIIAETCS MpEmojaBaTelieM B Hayaie
3aHSTUSA B COOTBETCTBHUU C IIJIAHOM 3aHATUN. Tembl 1abopaTopHbIX paboOT MpHUBEACHBI B Ta0I. 5
JAHHOU TTPOTPAMMBI.

BrimoHeHne 1a00paTopHOM pabOTHl COCTOUT U3 TPEX ITAIOB:

— IKCIIEPUMEHTATIBLHO-TTPAKTHYECKOTO;

- pacueTHO-aHATUTUYECKOTO;

- KOHTPOJIBHOI'O B BUAC 3allIMUTHI OTYECTA.

Bo BBOmHOW dYacTH TpoOBeACHUS J1a0OpaTOPHOW pabOTBI  TPETyCMATPHUBAIOTCS:

BCTYIUICHUE, BBEJCHHE, TIOBEACHHE 10 00YyUaOIINXCsl OCHOBHBIX Mep 0€30MacHOCTH MpU padboTe
¢ mpubopamu U 000pyI0BaHUEM JTaOOPATOPHUH.
BBogHas yacTh MmuaHa Tak k€ JOJDKHA BKJIIOYATH MPOBEPKY MOJTOTOBICHHOCTH CTYJIEHTOB K
3aHATHUIO (npOBepKa BBITIOJIHEHHUA 3aJ1aHHA, 3HAaHUU 1O TEME 3aHATUA, 3HAHUIO PYKOBOJAIIUX
JIOKYMEHTOB U J1p.). KOHTpOIbHBIE BOMPOCH! TOJKHBEI ()OPMYIUPOBATHCS TaK, YTOOBI OTBETHI Ha
HUX ITO3BOJIAIN Y6CJII/ITBC${ B IIOATOTOBJICHHOCTH CTYJACHTOB K 3aHATUIO.



OcHoBHasi 4YacThb 3aHATUS JOJDKHA  BKIIIOYATh  MOCIEAOBATEIBHOCTH  PAOOTHI
0o0ydJaronuxcsi U TpernojaBaress Ha 3aHATHU: MOATOTOBKA JabOOpPaTOPHOTO O0OPYIOBaHUS K
paboTe; MOPSAIOK MPOBEACHUS JKCIEpPUMEHTa (OmbiTa) — OTpabaThiBacMble BONPOCHI (3a/1adH,
NEICTBUS) U UX KpaTKOe CoJep KaHue; MPHUBEICHUE J1a0opaTOPHOro 000PyAOBaHUS B UCXOAHOE
COCTOSTHUE; aHAJIU3 TTOJTYYEHHBIX PE3yIbTaTOB U O(hOpMIIEHUE OTYETA.

B 3ananuu Ha nabopatopHyio paboTy yKa3bIBalOTCS:

— HAaUMEHOBAHHE TEMBI,

- y4eOHBIC 11ETH;

— BpEMS M MECTO MPOBE/ICHHUS,

— nepeyeHb oTpabaThIBaeMbIX Y4€OHBIX BOIPOCOB;

— OpraHU3allMOHHO-METOIMYECKUE YKa3aHUsl CTYAEHTaM MO MOJTOTOBKE M MPOBEICHHUIO
3aHATHUS;

— MepeveHb JINTEPATYPHI (IOKYMEHTOB), MOJICKAIIUX U3YUCHHIO MIEPE] 3aHATHEM;

— OTUETHBIE JIOKYMEHTHI (Marepuaibl) IO JabopaTopHOW paboTe | CPOKH UX
MIPE/ICTABIICHMUS.

B 3aganun Ha nabGoparopHyro paboTy mpernojaaBaTelb MOXET YKa3aTh IepeueHb
KOHTPOJIBHBIX BOMPOCOB, HEOOXOIMMBIX JIJIsl TPOBEPKH TOTOBHOCTH O0YYAIOIIUXCS K 3aHATHUIO.

B nmepedenp nuTeparypbl U MaTepuaioB JJs MOATOTOBKHU M MPOBEACHUS JTaOOPaTOpPHON
paboThl MOTYT BKJIIOYAThCA YYEOHUKH W Yy4eOHBbIE TOCOOHMS, TEXHUYECKUE OMHCAHUS |
9KCILTyaTAllMOHHbIE HMHCTPYKIMH JAa0OpPaTOpHOro OOOpYAOBaHUS, HHCTPYKIIMH IO Mepam
0€30MMaCHOCTH, Pa3IMYHbIC CIIPABOYHBIC U JIPYTUE MaTePHAIIbI, HEOOXOIUMBIC ISl PAOOTHI.

B oTueTHBIX MaTepuanax B 3a/JlaHUHM, KaK MPaBHIO, yKa3bIBaloTcsA: (hopMa OoTyueTa; Kak
JIOJKeH ObITh odopMiieH HHPPOBOH © rpaduyueckuii MaTepuan; TOPSIOK CpaBHEHUS
MOJIYYEHHBIX PE3yJIbTAaTOB C PACUETHBIMU, OIIEHKA MOTPEIIHOCTEH; MOPAIoK (OPMYIHUPOBKHU
BBIBOJIOB ¥ 3aKJTFOUCHHIA; TOPSIOK 3aIIUTHI BBIMIOJTHEHHON paOOTHI.

Crpykrypa u hopma otyera 0 1a00paTopHOM padboTe

Otuer o nmabopaTopHO paboTe NOKEH COAepPKAaTh: TUTYIbHBIN JIUCT, OCHOBHYIO YacCTh,
BBIBO/IBI 110 PE3YJIbTaTaM HCCIICIOBAHH .

Ha mumynonom nucme NOMKHBI OBITH yKa3aHbl: HAa3BaHUE JWCHUIUIMHBI, Ha3BaHHE
nabopaTopHOi pabOThl, (aMUIMg W WHUIUAIBl TpenojaBaTessi, (GamMuwivss U WHUIHAIBI
CTYJIEHTa, HOMEp €ro y4eOHOM TPYIIIbI U JaTa 3alluThl paboThI.

OcHosnass uacms JNOMKHA COJEpXKaTh 3aJaHue, pe3yJbTaTbl HSKCIEPUMEHTAIBHO-
MPAKTUYECKON pabOThI, pacueTHO-aHATUTUYECKHE MaTePUAITbI.

Bu1600bi 0 TipojienaHHON paboTe JTOJDKHBI COJEPIKATh PEKOMEH/IAINH 110 YITYYIIECHUIO
yCIIOBUH Tpylia HAa paboyeM MecTe.

TpeboBanus k opopmIIeHHIO OTUETa 0 JabOpaTOPHOH paboTe

TuTynpHBIN TUCT OTYETA TOJKEH COOTBETCTBOBATH IAOJIOHY, PUBEACHHOMY B CEKTOPE
HopMmatuBHOM nokymenraruu ['Y AIT https://quap.ru/standart/doc

OdopmieHre OCHOBHOM 4YacTW OT4YeTa JIOJDKHO OBITh O(OPMIIEHO B COOTBETCTBUHU C
['OCT 7.32-2017. TpeOGoBaHus NpHUBEIEHBI B CEKTOpe HOpMATUBHOM nokymeHTauuun [YAII
https://quap.ru/standart/doc

IIpu dopmHupoBaHHUU CIIUCKA MCTOYHUKOB CTYACHTAM HEOOXOAMMO PYKOBOJICTBOBATHCS
TpeboBanusimu crangapra ['OCT 7.0.100-2018. Ilpumeps! odopmieHust cnucka HCTOYHUKOB
NpUBENICHBI B CEKTOpe HOpMaTuBHOU nokymeHTanmu ['Y ATl https://quap.ru/standart/doc.

11.3. MeToauyueckue yKazaHus ISl OOYYAIOIIUXCS IO TMPOXO0KACHUIO CAMOCTOSATEIHHON
paboThI

B xoje BBIOTHEHUS CaMOCTOSTENBHONW pabOThI, OOYYAIOIIHIICS BBIOTHIET paboTy Mo
33JJaHUI0 M TIPU METOJMYECKOM PYKOBOJCTBE IPENoAaBarelis, HO 0e3 ero HemocpeACTBEHHOTO
y4acTusl.


https://guap.ru/standart/doc
https://guap.ru/standart/doc
https://guap.ru/standart/doc

Jns oOywaromuxcs 1o 3aoyHod (opme oOydeHus, camocTosiTeNbHas pabdoTa MOXKET
BKJIFOYATh B CEOsI KOHTPOJIBHYIO padoTYy.

B mporiecce BBIMOTHEHHSI CaMOCTOSITENILHON paboThl, y oOydaromierocst (GhopMupyercs
nenecoo0pa3Hoe IIaHUpOBaHUe pabouero BpeMEeHH, KOTOPOE MO3BOJISIET UM pa3BUBATh YMEHUS
Y HaBBIKM B YCBOCHHHM M CHUCTEMATH3allMU MPUOOPETAEMBIX 3HAHUI, 00ECIIeYMBACT BBICOKHIA
YPOBEHb YCIEBAEMOCTH B TIEpUOJ OOYUYEHHsI, IOMOTAeT IIOJIyYUTh HABBIKH ITOBBIIICHHUS
po(hecCHOHATLHOTO YPOBHSIL.

MeroauyeckiMH ~ MaTepuallaMH,  HANpaBJSIONIMMU  CAMOCTOSITEIBHYIO — padoTy
00y4aroUUX CSASBIISIOTCS:

—  y4eOHO-METOJNYECKUI MaTepHall 1Mo TUCIHILIHHE;

— METOJIMYECKUE yKa3aHUs IO BBIMOJHEHUIO KOHTPOJIBHBIX paboT (st 00ydaroumxcst
10 3204HOM (hopMme 0OyueHHs).

11.4. Metoauueckue yKazaHusl JUIsl OOyYaroIIMXCS IO IPOXOXKICHUIO TEKYLIEro
KOHTPOJISI YCIIEBAEMOCTH.

Texkymuil KOHTpPOJIb YCIEBAEMOCTH IIPEAYCMaTpPUBAET KOHTPOJIb KayecTBa 3HAHUU
00yyYaroIuxcsi, OCYLIECTBISIEMOI0 B TEYEHUE CeMecTpa C LIeJbI0 OLEHMBAHUS XO0Jla OCBOEHUS
JUCLUIUINHBI.

B TedeHne cemecTphl CTYACHTHI

- U3y4aroT JICKIIMOHHBIA MaTepHUal 110 JUCLUIUIMHE;

- BBIMOJIHAIOT TECTUPOBAHMSI [10 MaTepuaiaM Jiekuuu B cpene LMS;

- BBIIIOJIHSAIOT KOHTPOJIbHBIE pa0OTHI U JOMAIIIHUE 3aaHHUSL.

HJ’IH TCKYIICTO KOHTPOJIA YCIICBAEMOCTU HCITOJIB3YIOTCS TECThI, IPUBCICHHBIC B Ta6J'II/II_Ie
18.

11.5. Meroauyeckue ykazaHus st OOYYArOIIMXCS MO MPOXOXKIECHUIO MPOMEKYTOUHON
aTTeCTallUU.

[Ipomexxyrounast ~ aTTecTamusi  OOy4aloOmUXCS  TMPEAYyCMaTpuUBaeT  OIEHUBAHUE
MIPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3yIbTaTOB 00y4UeHMs MO AucHumimHe. OHa BKIIOYAeT B
ceost:

— D9JK3aMeH — (opma OLIEHKM 3HaHUH, MONYyYEHHBIX OOYyYalIIUMCS B IMPOLECCE
W3YYEHHUS BCEW MUCIUIUIMHBI WM €€ YacTH, HAaBBIKOB CAMOCTOSITENILHOM paboThl, CIOCOOHOCTH
MPUMEHATh MX JJIs pEeHIeHUs MPAaKTHUYEeCKUX 3ajad. JK3aMeH, Kak MpPaBWIO, MPOBOJUTCS B
NEepUoJ HK3aMEHALMOHHOM CECCHMM W 3aBEpIIAETCS aTTECTAlMOHHOM OLEHKOW «OTIUYHOY,
«XOPOIIOY, «YIOBICTBOPUTEITHLHO», KHEYTOBICTBOPUTEIHHOY.

Cucrema OLIEHOK MPHU MPOBEACHUU TEKYIIETO KOHTPOJISL U MPOMEXYTOUHOHN aTTecTaluu
OCYILIECTBIISIETCS. B COOTBETCTBUU C PYKOBOAAIIMM JOKyMeHTOM opranuzauuun PJIO I'VAIL
CMK 3.76 «IlonoxeHue o TEKyIIEM KOHTPOJIE YCIIEBAEMOCTH M MPOMEKYTOYHOM aTTeCTaIlluu
CTYACHTOB M aCHUPAHTOB, OOyYaroIIMXCS IO 00pa3oBaTelIbHBIM IPOrpaMMaM BBICILIErO
obpasoBanus B 'YAII» https://docs.quap.ru/gquap/2020/sto_smk-3-76.pdf.



https://docs.guap.ru/guap/2020/sto_smk-3-76.pdf

Jluct BHeceHUsI U3BMEHEHUH B pabouyio MporpaMmy AUCHUILTAHBI

JlaTta BHeCceHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHusl
Kadeapsl

Ionmuce
3aB.
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