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AHHOTaNINA

JuctumumHa «MeTosbl ¥ CpeicTBa U3MEpeHUi Ha HU(POBBIX IPOU3BOJICTBAX» BXOJIUT B
o0pa3oBaTeNbHYI0 MPOrpaMMy BbICIIEr0 0Opa3oBaHUs — IporpamMmy OakajgaBpuaTa IO
HanpaBJIeHUI0 noaroToBku/ crenuanbHocTH 27.03.01 «CrangapTuzanuss U METPOJIOTHS
HanpaBieHHocTu «lludpoBas merponoruss u cra”paptuzauusy. JucuumiauHa peanusyercs
Kadeapoit «Neby.

JlucuuiuinHa HaleseHa Ha (GOpMHUPOBAHKE Y BBIITYCKHUKA CIETYIOLUIMX KOMIIETCHIIMIA:

IIK-1 «CrnocobeH NpoBOIUTH aHAIU3 COCTOSIHUS METPOJIOTUYECKOTO OOECIeYeHHs B
HOJPa3/IeIEHUN METPOJIOTNYECKOH 1y KObl OpraHU3aLum

IIK-2 «Crocoben OOHOBIATH 0azy pabOYMX STAJIOHOB M CPEACTB HM3MEPHUTEIHHOMN
TEXHUKHU U IPOBOJIUTH UX aTTECTALIUION

IIK-3 «CnocoOeH oOCyIIeCTBIATh pPa0OThl IO BBIABICHUIO M  IPEIOTBPAILCHUIO
HECOOTBETCTBUH MPOAYKILIUH MPEbABISIEMbIM TPEOOBAHUSIM

ConepxaHue AMCUMIUIMHBI OXBATHIBAET KPYTI BOIPOCOB, CBS3aHHBIX C IOATOTOBKOU
CTYACHTA K PEIICHUI0 OPraHU3aLMOHHBIX, HAYYHbIX U TEXHMUYECKUX 3a7a4 JJIs OCYLECTBICHUS
cbopa 1 00pabOTKN HAYIHO-TEXHUYECKOH M (MIJIN) TEXHOJIOTUYECKOH HH(OPMAINH [T PEeIICHHUS
(GyHAaMEHTAIbHBIX M HNPUKIAAHBIX 33Ja4 C YYeTOM LHM(PPOBHU3ALMU OPraHU3aALUOHHO-
TEXHUYECKUX DJIEMEHTOB METpPOJIOTHYECKOTo obecrneuenus. PaccmartpuBaiorcss — oOmiue
HOJIOKEHUS 00 M3MEPEHUsX, B TOM YHCJIE B METPOJOTHMUECKOW yacTu TexHosoruil Munycrpun
4.0 (uHTEpHET Bemlel, OOJbIIME JAaHHBIC); MpaBHia OOPaOOTKH PE3yJbTaTOB H3MEPEHUS H
OLICHUBAHUS TMOTPEIIHOCTE C HCIOIb30BAaHUEM METOJOB M HHCTpyMeHToB BigData wu
HCKYCCTBEHHOTO MHTEJIIEKTA; KIIACCU(PHUKAIMS 1 OCHOBHBIE XapaKTEPUCTUKN METO/IOB U CPENICTB
U3MEPEHUI pa3iuyHbIX (PU3MYECKHX BEJIMYMH, a TaKXKe METOJOB M CpEACTB M3MEpeHUil Ha
IPOM3BOJICTBE; OCHOBBI KOHTPOJS BAXHEHIIMX TMAapamMeTpoOB MPOIYKIWH, BUABI U METOMbI
VCIIBITAaHUM.

[IperonaBanyie MUCHMIUIMHBI TIPEAYCMAaTPUBACT ClEAyoUe (OpMbl OpraHU3aIuu
y4yeOHOro Tpolecca: Jgekyuu, J1adbopamopuvie pabomvl, CAMOCMOAMeNbHAs —paboma
obyuarowe2ocs.

[TporpaMMoil JUCHMITIMHBI MPETyCMOTPEHBI CIENYIOIME BHUIbl KOHTPOJS: TEKYIIUH
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEKYTOUHAS aTTeCTAIHs B (popMe dK3aMeHa.

OOmiast TpyAOEMKOCTh OCBOCHMS IMCLUIUIMHBI COCTaBiseT 4 3ayeTHbIX eAuHulbl, 144
Jaca.

SI3pIK 00yUEHUS 110 TUCIMITIIMHE «PYCCKUHN »



1. TlepedeHb MIaHUPYEMBIX PE3YIbTATOB OOYUCHHSI IO AUCIUILTAHE

1.1. Tlenu npenomaBaHus JUCITUTUTHHBI

[lenpt0 MUCHUIUIMHBI SBISETCS W3YYCHHE METOJUYECKMX U TEXHHYECKUX OCHOB
MPHUKJIATHON METPOJIOTHH — TPOBEACHHS HM3MEPEHUH M KOHTPOJS Pa3IUYHBIX (PH3UUIECKHX
BEJIMYMH; TIOPSAKA OIEHKM TIOTPEIIHOCTe W3MEPEeHUN, TMOATOTOBKH K W3MEPCHHSIM U
BBITNIOJIHCHHE UW3MepeHuid. KpoMe Toro, Ienbi0 MNpenojaBaHus JUCHUIUIMHBI  SBIISCTCS
03HAKOMJICHHE CTYJCHTOB C OCHOBaMH, Kilaccu(HKauel u Ha3HAYCHHUEM METOJIOB KOHTPOJIS U
UCIIBITAHUH Ha [IU(PPOBOM ITPOU3BOJICTBE.

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

OI1 BO).

1.3. IlepeueHp IaHUPYEMBIX PE3YIBTATOB OOYUEHHS IO JUCLIUILINHE, COOTHECEHHBIX C
IUIaHUpYyeMbIMH pe3ynbratamu ocBoeHus OIT BO.

B pesynbrare m3ydeHHs ITUCHMIUIMHBI OOyYaroOIIMics TOJDKEH 00iajarh CieqyIoIuMH
KOMITETEHIIMSIMUA WJTH WX 9acTsAMH. KoMIeTeHIINy M WHAMKATOPHI UX AOCTHKEHHS NPUBEICHBI B

Tabimue 1.
Tabmuna 1 — [lepeyeHp KOMIIETEHIIMI U HHIUKATOPOB 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 ONTUMAJIbHbIE
[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 MOTPENIHOCTEN U3MEPEHNUS U OIIUOOK
KOHTPOJISt
I1K-2 Cnocoben
OOHOBIIATH 0azy
pabounx stamoHoB U | [IK-2.3.1 3HaTh HOPMATHUBHYIO 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 BO3MO>KHOCTH M 00JIaCTH MPUMEHEHUS] METOOB 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 H3MEPEHUN U KOHTPOJIS
TpeOOBAHUSIM




2. Mecro nucuurumHbl B cTpyktype Ol
JluctumiimHaa MOXKeT 0a3upoBaTHCS HAa 3HAHUSX, paHee MPUOOPETEHHBIX 00yUYaIONTUMUCS

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

— «Marematuka. Teopust BeposiTHOCTEH 1 MaTeMaTH4ecKasi CTaTUCTHKA,
— «Metponorus. O61ias Teopus U3MEPCHUIN;

— «MeTtoJbl ¥ CpeICTBAa U3MEPEHUIN».

3HaHI/I${, INOJIYYCHHBIC IIpHU H3YUCHUHW MaTtepuajia HaHHOﬁ JUCHUIIIIMHBI, MMCIOT KakK
CaMOCTOATCIIbBHOC 3HAYCHUE, TAK U MOT'YT MCIIOJIb30BATLCA ITPU U3YUCHUH APYTUX OUCHUIIINH

- ((M@TpOHOFI/I‘ICCKaH OKCIICPTHU3a»,
- ((HpI/IKJ'IaI[HaH MCTPOJIOT U,

— «MeTtponorudeckoe o0ecredeHrne XH3HEHHOTO [TUKIIA TPOTYKIIUN .

3. O0beM u TpyI0EeMKOCTb TUCIUTLIAHBI
Jaraple 00 00mEeM oO0beMe TUCIUIUIMHBI, TPYJOSMKOCTH OTACIBHBIX BHJIOB y4eOHOU
paboThI MO TUCHUIUIMHE (M pachpeelieHne 3TO TPYJO0EMKOCTH IO CEMecTpaMm) MpeICTaBICHbBI B

Tabnuiie 2.

Tabnuna 2 — O0beM U TPYAOEMKOCTh AUCIUIIIINHBI

TpynoemMkocTs 110

Bun yuebnoit paboTbl Bcero ceMecTpam
Ne8
1 2 3
Oowan mpyooemKkocmp OUCUUNIUHDL, 4/ 144 4/ 144
3E/ (uac)
U3 nux yacoe npakmuyeckoii RO020MoeKu 6 6
AyoumopHhuie 3anamus, BCETO 4ac. 12 12
B TOM YHCIIE:
nexiuu (JI), (dac) 6 6
npakTuyeckue/cemuHapckue 3anstus  (I13),
(dac)
naboparopusie pabotsl (JIP), (dac) 6 6
KypcoBoii npoekT (pabdota) (KII, KP), (gac)
9K3aMeH, (Jac) 9 9
Camocmoamenvnan paboma, Bcero (4ac) 123 123
Buo npomesxcymounoii ammecmayuu:. 3a4er,
mudd. 3auer, sk3ameH (3auer, Judd. 3auy, 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 TPYAOEMKOCTh

Pa3nessl, TeMBI TUCITATIITNHEI Jexunn | 113 (C3) P KII CPC
’ (gac) (gac) (dac) (gac) (dac)
Cemectp 8
Paznen 1. CoBpeMeHHbIE METO/IbI KCCIIEIOBAHUS
MHUKPOCTPYKTYPBI PU3NUECKIX 0OBEKTOB 1 2 23
Tema 1.1. Mertobl AIEKTPOHHON




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. I3mMepenust yrioB, JINHEHHBIX pa3MepOB.

Tema 2.2. U3mepeHuss OTKIOHEHHH (QOPMBI H
B3aHMHOTO PACIIOI0KEHHUS TOBEPXHOCTEH.

Tema 2.3. UsmepeHuss IIEpoxoBaTocTd U
BOJIHUCTOCTH ITOBEPXHOCTH. 2 2 40

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

Tema 2.5. KoHTponb KauecTBa HOKPBITHH.

Tema 2.6. MHoroQyHKIIHOHATBHBIE )il
CHENUANN3UPOBAHHBIE HM3MEPUTENILHBIE CHCTEMBI JIJIsl
KOHTPOJISI TTAPaMETPOB CIOKHOMPOPUILHBIX JeTale U
y3JI0B.

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

Tema 3.1. KonTpoins rapaMeTpon
TEXHOJIOTHUYECKHX mpoleccoB. Knaccnpukanus MeTonos
KOHTPOJISL.
Tema 3.2. MeTofpl ¥ cpeicTBa HepaspylIalomerq 2 2 40
KOHTPOJISL.
Tema 3.3. Ha3znauenue u kiaccudukalysi METOI0B
UCIIBITAaHUM.
Tema 3.4. KoHTponb U HCOBITAaHUS Ha IUPPOBOM
MIPOM3BOJICTBE

Pa3nen 4. [lepcniekTuBHBIE HAIIpaBJICHUS
Pa3BUTHUSI U3MEPUTENIBHON TEXHUKU
Tema 4.1. Tennenuun pa3BUTHS

U3MEPUTENIbHON TEXHUKU. . 20
Tema 4.2. CoBpemeHHble U IEPCIEKTHUBHBIC
M3MEPUTENIbHbIE TEXHOJIOTUH, CUCTEMBI U CEHCOPBI.
HUroro B cemectpe: 6 6 123
Utoro 6 0 6 0 123

IIpakThueckass IOATOTOBKA 3aKIIOYAaETCd B  HEMOCPEICTBEHHOM  BBINOJIHEHUU
oOydJarolMMHUCS  OINpENeJIeHHbIX  TPYAOBBIX  (YHKIMH, CBSI3aHHBIX ¢  Oyayuleu
npodecCHOHATIBHOMN 1S TeTbHOCTBIO.

4.2. CopneprkaHue pa3/ieioB U TeM JICKIIMOHHBIX 3aHITHH.
ConeprkaHue pa3/ieloB U TeM JIEKLIMOHHBIX 3aHATHI MPUBEICHO B TabauIe 4.

Ta6ﬂnua 4 — Coz[epxcaHHe pa3aciioB U TCM JICKIHMOHHOT'O [UKJIA

Howmep paznena HaszBanue u conep:xanue pas3iesioB U TEM JIEKIIMOHHBIX 3aHATHI
Pa3nen 1. CoBpemenHble Tewma 1.1. MeToj1bl 31€KTPOHHON MUKPOCKOIINH.
METOJIbI NCCIIEAOBAHUS IIpocBeunBaromass W pacTpoBas  DJIEKTPOHHAs  MHMKPOCKOIHS.
MUKPOCTPYKTYpbI pu3nueckux | [IpuHIMTIBI peructpanuy nHGopmarmu 00 00beKTe.
00BEKTOB Tema 1.2. Ckanupyromasi 30HAOBas MHKPOCKOMHA. ATOMHBIN
CUJIOBOM U TYHHEJIbHBIM MUKPOCKOII.




[Mpuanuner  pabotst  C3M. OcoOEHHOCTH  TOMHO-CHJIOBBIX U
TYHHEJIbHBIX MUKPOCKOIIOB, chepa IPUMEHEHHUS U OTPaHUYEHMUSL.

Paznen 2. Mertozs! u cpencTaa
M3MEPEHUIA HA TPAJUIIMOHHOM U
(G pOBOM TIPONU3BOJICTBE

Tema 2.1. Metponorudgeckoe obOecrnedeHne HU(POBOTO
MIPOM3BOJICTBA
TunoBas cTpykrypa nH(pPOBOTO MPOU3BOACTBA. I[IpOMEBIIIICHHBIH
nHTepHeT Bemeil. CoBpeMeHHBIE TPON3BOICTBEHHBIE MH(OPMAIIMOHHO-
U3MepuTeNbHbIe cUcTeMbl. Pabota ¢ m3MeputenbHON HHGOpManmel B
¢dopmare BigData.

Tema 2.2. VI3amepeHus yrioB, TMHEHHBIX pa3MepoB

Meroasl W CpeacTBa  U3MEPEHUN  YIJIOBBIX  BEJIHMYUH.
W3mepuTenbHblii MHCTPYMEHT, PBIYaKHO-MEXaHUYECKHE W ONTHKO-
MEXaHWYeCKHe CpEACTBa W3MEPEHHWH JMHEWHBIX W JHaMeTPaIbHBIX
pa3MepoB.

Tema 2.3. HM3mepenuss orkioHeHHS (OpPMBI U B3aUMHOTO
pacmooKeHns: TOBEPXHOCTEH
Knaccudukamus oTkinoHeHw (OPMBI W B3aWMHOTO PACIIONOKEHUS
noBepxHocTeit. CpeAcTBa U3MEPEHHI OTKIOHEHUH (POPMBI TUIOCKUX U
MUITMHIPHYECKUX IOBEPXHOCTEH.

Tewma 2.4. VI3amepeHus mepoxoBaTOCTb MTOBEPXHOCTH
[TapaMeTppl IEPOXOBATOCTA TMOBEPXHOCTEH M CIIOCOOBI €€ OIEHKU.
Mertonb! ¥ CpeACTBa U3MEPEHUH IIEPOXOBATOCTH IIOBEPXHOCTH.

Tema 2.5. H3mepeHns W KOHTPOJb IApaMETPOB pPeE3bOBI U
3y04aThIX Kolec (Iepenay)
OcHOBHBIE TapaMeTpbl pe3n0bl M 3y0YaThiX Kojec (mepemauy).
KOMIUIEKCHBIFT M TIO3JIEMEHTHBIM KOHTPOJIb MapaMETPOB PE3bOBI.
KonTpone HOpM TO4HOCTH 3y0UaThIX KOJEC U Iepeaad.

Tema 2.6. KoHTponb KauecTBa MOKPHITHN
Knaccudpukanms mokazaTteneil KadecTBa TMOKpPHITHH. MeTtoapl u
CpelICcTBA W3MEPEHHsS TONIIMHBI, TBEPJOCTH W MIEPOXOBATOCTH
MOKPBITHH (TUIEHOK).

Tema 2.7. MHOroGyHKIIMOHAIEHBIE U3MEPUTEIbHBIC CUCTEMBI IS
KOHTPOJIS TTapaMeTPOB CIIOKHOTPO(IIIEHBIX JIeTalIeH U Y3JI0B
CrnoxHonpouiibHBIE ~ J€TAIM W Y3Jbl, HCIIOJIB3yeMbIe  TIpH
MPOM3BOJICTBE HAYKOEMKHX wu3ienuid. CHUcTeMbl Al M3MEepeHHs u
KOHTPOJISI ~MapaMeTpOB  CIOXKHBIX  JICTANlC:  BHICOMHUKPOCKOIIH,
KOHTPOJIbHO-U3MEPUTENbHBIE MAINHBI, TpoduiIorpadsl, Ia3epHbIC
TPEKEPEHI.

Paznen 3. MeTtoasl KOHTpPOJIS U
UCIIBITAHUH Ha TPAJUIIMOHHOM U
1 (POBOM NPOU3BOACTBE

Tema 3.1. KoHTponp mapaMeTpoB TEXHOJOTHYECKHX IPOIECCOB.
Knaccudukanus MeTooB KOHTPOJISL.

Hcnonb30BaHue KOHTPOJISI IPU TEXHOJOTHUECKONH 00paboTKe neTajel.
[MpuHIHITEL KTacCU(PUKAIIMA METOJOB KOHTPOJIS.

Tema 3.2. MeToabl U CpelncTBa HEpa3pyIIAOIIET0 KOHTPOJS Ha
TPagULHOHHOM U LIH(POBOM IPOU3BOJICTBE.

OCHOBBI HEpa3pyIIAIOUIET0 KOHTPOJSA. MeTonpl Hepas3pyLIaroIiero
KOHTPOJIS: paalOHHbIN, MarHUTHBIN, BUXPETOKOBBIH,
aKyCTMUECKUHM, onTthueckuil. Hepaspymarommii KOHTpoiap  Ha
IU(PPOBOM MPOU3BOJICTBE.

Tema 3.3. Ha3navenue u kinaccuduKkaus METOJI0B UCIIBITAHHH.
[MpuHIMEl KIaccu(UKAIMA METOJIOB HCTHBITaHUH. OCHOBHBIC BHIBI
UCIBITAHUM: MEXaHWYECKHe, Ha yJIapHble BO3ACHCTBUA, Ha
BO3NICHICTBHE BHUOpanuii, Ha BO3MCUCTBHS JIMHCHHBIX YCKOPEHUH,
WCIIBITAaHUS 3JIEKTPOOOOPYTOBAHHMS.

Tema 3.4. KoHTpons 1 ucnibITaHus Ha THGQPOBOM NPOHU3BOACTBE

Pa3nen 4. IlepciekTuBHBIE
HaIPaBIEHUS Pa3BUTHUS
HU3MEPUTENbHONU TEXHUKHU

Tewma 4.1. TenaeHunn pa3BUTHA U3MEPUTEIBHON TEXHUKH.
O0630p OCHOBHBIX HANPAaBICHUN Pa3BUTHS H3MEPUTENBHON TEXHHKH.
WzmepurensHas texunka u Uagyctpus 4.0.

Tema 4.2. CoBpeMeHHBIE U MEPCIEKTHBHBIE H3MEPHUTEIbHBIE




TEXHOJIOTUH, CUCTEMBI U CEHCOPBL.
CTpyKTypa THUIOBOW HW3MEPUTEIHHOM CHCTEMBI.
UG POBHIC TATYUKUA U CCHCOPBI.

TlepcniekTuBHBIE

4.3. TlpakTtuueckue (CEMHUHAPCKHUE) 3aHATUS
Tembl IpakTHUECKUX 3aHATHI U UX TPYJOEMKOCTh IPUBEICHBI B TAOJIHIIC 5.

Ta6ymma 5 — [IpakTrdeckue 3aHsITHSI U KX TPYJ0EMKOCTh

N3 Hux No
No | Tembl npaktudeckux | opMbl IpakTUYECKUX | TpPymOeMKOCTb, |IPaKTUYECKOM |pasjaeia
/1 3aHSTUN 3aHATUN (uac) MMOATOTOBKH, | JUCITHII
(gac) JIMHBI
Y4eOHBIM IJIAHOM HE MPETyCMOTPEHO
|
Bcero
4.4. JlabopatopHble 3aHATUS
Tembl 1aGOpaTOPHBIX 3aHATUHN U UX TPYIOEMKOCTh IPUBEACHBI B Ta0OIUIE 6.
Tabnuna 6 — JIabopaTopHbI€ 3aHATHS U UX TPYJIOEMKOCTb
N3 HUX Ne
11\2‘)1 HaunmeHoBaHMe 1a00paTOPHBIX padboOT prﬂz):;\gocm, Hlf 2;;?::;5? I;;fgfﬁ
(gac) JIMHBI
Cewmectp 8
1 | M3mepeHue mepoxoBaTOCTH MOBEPXHOCTU 2 2 2
2 | OnpeneneHue METPOJIOTUUSCKHUX 2 2 2,3
XapaKTePUCTHK U3MEPHUTEITHLHOTO
WHCTPYMEHTA
3 | AHanu3 nokanpHOM cxembl noBepku CH 2 1 2,3
Bcero 6

4.5. KypcoBoe npoeKkTUupoBaHUE/ BHIIOTHEHUE KYPCOBON PabOThI

Y4eOHbBIM MJIaHOM HE IPeAyCMOTPEHO

4.6. CamocrodrenbHas paboTa 00yJaroUxcs
Bunel camoctosiTenbHON paboThl M €€ TPYAOEMKOCTh IPUBEIEHBI B TabuLe 7.

Tabmuna 7 — Bunbel caMmocTosTenbHONU pabOThI M €€ TPYAOEMKOCTh

. Bcero, | Cemectp 8,
Bun camocrositensHO# paboTh
qac qac
1 2 3

W3yueHne TeOpeTHIecKoro MaTepuasia

40 40
qucuuriaHel (TO)
KypcoBoe npoextuposanue (KII, KP) - -
PacuetHo-rpaduueckue 3ananus (PI'3) - -
Brimonnenue pedepara (P) - -
[ToaroroBka K TEKyIeMy KOHTPOJIIO ) )
ycneBaemoctu (TKVY)
JomamHee 3amanne (J13) 25 25
KonTponbabie pabotsl 3a04HNKOB (KP3) 35 35
[TonroroBka K MPOMEXYTOUHOMN 23 23




arrectaruu (I1A)

Bcero: 123 123

5. IlepedyeHnb yueOHO-METOUYECKOTO 00OECTICUCHUS
JUISL CAMOCTOSITENTbHON PabOoThl 00y4aroImuXCs MO JUCHUTUIHHE (MOJTYJIIO)
Y4eOHO-METOIUYEeCKUE MaTepHalibl Ui CaMOCTOSITEIIbHONH Pa0OThl OOYYAIONIMXCSl YKa3aHbl B
. 7-11.

6. IlepeueHb MEYaTHBIX U ANEKTPOHHBIX YICOHBIX W3AHHMA
IlepedyeHb neyaTHBIX U 3JIEKTPOHHBIX Y4eOHBIX M3/IaHUM NpHUBeeH B Tabaule 8.
Tabmmna 8 — [lepeyeHb NeUaTHBIX U 3JIEKTPOHHBIX YYEOHBIX M3IaHUH

Komuects
0
AK3EMILTSIP
OB B
LTudp/ OubmoTek
URL azpec bubnuorpaduueckas ccpuiika e
(kpome
AIIEKTPOHH
BIX
SK3EMILISIP
OB)
006 O-75 OCHOBBI METPOJIOTHH: YICOHHK / 5
OxpenmiioB B.B. u np. — CI16: IT'YAII,
2020. 479 ctp.
https://znanium.com/catalog/document?id | MeTposnorus, cTanaapTH3aLUI 1
=373502 ceprudukanys: yaueOHuk / iBanos
A.A.u gp. — M: UHOPA-M, 2021.
301 cTp. /
004 11 75 [Tudposas meTposiorus : yueGHOe 3

nocobue / FO. A. AHTtoxuna [u 1p.] ;
pen. B. B. Okpenuios ; C.-Iletep6.
roc. YH-T a3pPOKOCM.
npubopoctpoenus. - CaHKT-
[TerepOypr : U3n-Bo I'VAII, 2021. -

181 c.
https://znanium.com/catalog/product/1405 | Illeep, A. Uuayctpus 4.0 : ot
813 IPOPBIBHOM OM3HEC-MOJAETH K

aBTOMAaTH3allMK1 OU3HEC-TIPOIIECCOB :
yuebHuk / A. B. llleep ; mep. ¢ aHr.
O. A. Bununuenko, /[. B.
CredanoBckoro ; moj Hayd. pen. /1.
B. Credanosckoro. - Mockaa :

Uz narenwckuil fom «Jlemo»
PAHXwuI'C, 2020. - 72 c. -
(Axagemuueckuii yueOHuk). - ISBN
978-5-85006-194-4. - Tekcr :
aneKTpoHHBIH. - URL:
https://znanium.com/catalog/product/1
405813 (nara oOpareHus:
13.05.2022).



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

https://znanium.com/catalog/product/1405 | Iludposas Tpancopmanus: [oT, Al,
779 VR, Big Data / Digital
Transformation: 10T, Al, VR, Big
Data : coopuuk moxmnamoB XII
MEXKIYHApOIHOMN CTYAEHYECKOU
HAYYHO-TIPAKTHYECKOW KOH(PEpEHIINN
/ otTB. 3a BeIIl. M. A. MIBaHOBA. -
Mockaa : [leno (PAHXul'C), 2019. -
256 c. - ISBN 978-5-85006-171-5. -
Texkcr : anexTponHsbIi. - URL:
https://znanium.com/catalog/product/1

405779
/https://znanium.com/catalog/document?id | Merposorus: yueOHuk /. BaBpikun
=357461 O.B. u ap. — M: @opym, 2020. - 522

CTp.
/https://znanium.com/catalog/document?id | CranmapTu3aius, METPOJIOTHS,
=370818 MTOATBEPKICHUE COOTBETCTBUS:

yuebnuk / bonapes B.I1. — M:
NHO®PA-M, 2021. - 365 ctp.

53 T30 Teitnnop [>x. Beenenue B Teopuro 2 3k3. O
ommbok. M.: Uzn. Mup, 1985. — 324c.
681.2 M45 Meiizna @. DneKTpoHHBIE 2.9x3.-1'C;

M3MEPHUTEIIbHBIC PUOOPHI U METOABI | 3 9K3.-
u3mepennit. M.: Mup, 1990. — 535c. DO; 3
9K3.- CO

3akoH P® «O0 obecieuennu
CIMHCTBA U3MEPCHHIN.

3akoH P® «O cranaapTuzanuu B
Pocculickoi @enepauumny.

[TonoxkeHue o eAMHUIIAX BEJIWYMH,
JIOITYCKaeMBIX K IPUMEHEHUIO B
Poccuiickoi @e-agepauyu
(IToctanosnenue IlpaBurenscTBa
Poccuiickoit @enepanuu ot 31
okTs10ps 2009 1. Ne 879).

7. TlepedeHb 3IEKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
MH(POPMAIIMOHHO-TEIIEKOMMYHUKAIIMOHHON ceTn « HTepHeT»
Ilepeuenn AJIEKTPOHHBIX 00pa3zoBaTeNbHBIX pecypcoB UH(pOpPMaIMOHHO-
TEJIEKOMMYHHUKAIIMOHHON cetn «HTepHeT», HEOOXOMUMBIX JUISI OCBOCHHUS JTUCIUTUTHHBI
npuBezieH B Tabnuue 9.

Tabmuna 9 — IlepeueHb OSJIEKTPOHHBIX O0pa30OBaTENbHBIX pPECYpCcOB HH(OpPMAIMOHHO-
TEJIEKOMMYHUKAIMOHHOM ceTH «/HTepHeT»
URL ampec HaumenoBanue

http://fundmetrology.ru/ denepasnbHbIil HHOOPMAITMOHHBIN
¢dboH 110 00eCTIeYeHUIO eIUMHCTBA
N3MEPEHUIN

http://metrologe.ru/lektsii-po-normirovaniyu-tochnosti-i- MeTposiornuecKie OCHOBBI

tekhnicheskim-izmereniyam/99-metrologicheskie-0snovy- | TexHUYeCKUX U3MEpEHUit

texnicheskix-izmerenij.html

http://quality.eup.ru/METROL/mo.htm MeTtponoruueckoe obecrneueHne



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
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 | Merponorus, crangapTH3anus u
cepTuduKanus

http://studopedia.net/10 167295 printsipi-i-metodi- [TpHUHIUIIBL B METOBI H3MEPCHHS
izmereniya.html

8. Ilepeuenb MHGOPMAITMOHHBIX TEXHOJIOTHIA
8.1. [lepevuenp mporpaMMHOTO OOECMEUYCHHSI, HCIIOIB3yeMOTO TIPU OCYIIECTBICHUU
00pa30BaTeNbHOTO Mpoliecca Mo TUCIUILIUHE.
[lepedeHp UCTIONB3yEeMOT0 IPOTPaMMHOT0 oOecrieueH s npeacTasieH B Tadbmauie 10.
Ta6ymma 10— [Tepeyers nporpaMMHOTo oOecredeHus

Ne i/t HaumenoBanue

He npenycmorpeno

8.2. IlepeucHb HH(OPMAITMOHHO-CITPABOYHBIX CUCTEM,HCITOJIb3yEeMbIX pu
OCYIIECTBIIEHUU 00pa30BaTEIHLHOTO MPOIIecca MO AUCIUILTUHE

[lepeyeHb HCMONIB3YeMbIX HH(POPMAIMOHHO-CIIPABOYHBIX CHUCTEM TPEACTABICH B
Tabauie 11.
Tabmuna 11— IlepeyeHb HHPOPMAITMOHHO-CIIPABOYHBIX CHCTEM

Ne i/ HaunmeHnoBaHue

He npenycmorpeno

9. MarepuanbpHO-TeXHHYECKast 6a3a
CoctaB MaTepuambHO-TEXHHUECKOH 0a3bl, HEOOXOAUMOW I  OCYIIECTBIICHUS
00pa3oBaTenbHOIO Mpoliecca Mo JUCHUIIINHE, TPEICTaBlIeH B Tabnuiel 2.
Ta6mmma 12 — CoctaB MaTepruaaIbHO-TEXHUUECKON 0a3bl

Ne HaumenoBaHue cocTaBHOM yacTu Howmep aynutopun
n/m MaTepUaIbHO-TEXHUUECKOHN 0a3bl (pu HEOOXOMMOCTH)

1 | MynpTuMenuiiHas JeKIUOHHAs ayIUTOPUS

CriennanusupoBaHHas J1abopaTOpHUs «METPOJIOTHH U 52.51, 52.50
TEeXHUYECKHX M3MepeHuit», «ludpoBoil MeTposiorun»

10. OneHouHbIe CpeaCTBA AJIs IPOBEIECHUS IPOMEKYTOUHOM aTTeCTalluu
10.1. CocraB OIEHOYHBIX CPEICTBIUISI TPOBEACHHUS IPOMEXKYTOUHOH aTTeCcTalluu
o0yyaroImuxcst Mo JUCUUIUIMHE IpuBeAeH B Tabnuue 13.
Tabmmna 13 — CocTaB OIEHOYHBIX CPECTB Uil IPOBEICHHS MPOMEKYTOYHOH aTTeCTAIIuN

Buj npoMexxyTo4HOI aTTecTanuu IlepedyeHb OLIEHOUHBIX CPEJICTB
OK3aMeH Crircok BOMpPOCOB K 9K3aMEHY;
DK3aMeHaIMOHHbIE OUJIETHI;
3agaun;
TecTsl.

10.2. B kauecTBe KpHUTEpHEB OLEHKH YPOBHA C(OPMUPOBAHHOCTH (OCBOEHUS)
KOMITETEHIII OOYJalouIMMHCS TIPUMEHSIETCS] S-0ajulbHasi MIKajla OIEHKH C(HOPMUPOBAHHOCTH
KOMIIETEHIIN, KoTopas puBejeHa B Tabuune 14. B TeueHne cemectpa MOXKET UCIOIB30BaThCs
100-6annpHast ~ mIKaja ~ MOIYJBHO-PEUTHHTOBOW  CHCTEMBl ~ YHUBEPCUTETa,  IpaBHIA
UCTIOJIb30BaHUSI KOTOPOW, YCTAaHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJbHBIM HOPMATUBHBIM aKTOM
['YAIL
Tabmuua 14 —Kpurepuu onieHKH YpoBHS chOPMHUPOBAHHOCTH KOMIETEHITHIH

\ OrieHKa KOMITETEHITH \ XapakTeprcTrKa COpMUPOBAHHBIX KOMITCTCHITHIA



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

5-0ampHas mKkana

— oOyyJaronuiicss TIyOOKO W BCECTOPOHHE YCBOWJ MPOTPaMMHBII
MaTepHai;

— YBEPEHHO, JIOTUYHO, ITOCIIEA0BATEIHHO U TPAMOTHO €r0 U3J1araer;

— ONUPAsCh HA 3HAHUS OCHOBHON W JIOTIOJHHUTEIBHOHN JIUTEPATYpHI,

«OTJIMYHOY O
GATTCHON TECHO MPUBS3BIBAET YCBOCHHBIC HAYYHBIC TTOJIOKEHUS C MPAKTUUECKON
JESITEIIbHOCTHIO HAPABIICHHS;
— yMeno 000CHOBBIBAET U ApTYMEHTUPYET BBIIBUTACMEBIE UM H/JICH;
— JIeJIaeT BBIBOALI U 000OIICHHUS;
— CBOOOJTHO BJIQJICET CUCTEMOM CIICIIMATM3UPOBAHHBIX MIOHIATHA.
— o0yJaromuiics TBEPI0 YCBOWII MPOTPAMMHBINA MaTepua, TPaMOTHO H
M0 CYIIECTBY W3JIaraeT ero, ONupasch Ha 3HAHUS OCHOBHOU
JUTEPaTYPHI,
CODOLLOY — HE JIOMYCKAeT CYIIECTBEHHBIX HETOYHOCTEH;
P — YBSI3bIBACT YCBOCHHBIE 3HAaHUS C MPAKTHYECKON JESITEIBbHOCTHIO
«3auTEHO»
HATPaBIICHUS;
— apryMEHTUPYET Hay4YHbIE MOJIOKEHUS;
— JIeJIaeT BBIBOALI H 000OIIECHHUS;
— BJIQJICET CHCTEMOM CIIeIMAaTN3NPOBAHHBIX TTOHSITHH.
— o0yyarouuiicss yCBOMJI TOJBKO OCHOBHOW IMPOrpaMMHBIN MaTtepual,
M0 CYHIECTBY M3JIaraeT €ro, OMMpasch Ha 3HAHUS TOJBKO OCHOBHOMU
JTUTEPaTYpPhL;
— JIOMyCKaeT HECYNECTBEHHBIC OMMMOKN M HETOYHOCTH;
«Y/IOBJICTBOPUTEITHHOY .
— VCTIBITBIBACT 3aTPYJHCHHUS B MPAKTUYCCKOM IPUMCHEHWUU 3HAHHMA
«GaYTEHO»
HaIlpaBJICHUS,
— cJ1ab0 apryMeHTHPYET HayuHbIE MTOJI0KECHHUS,
— 3aTpyAHsieTcs B (OpMYyITUPOBaHUN BBIBOJIOB i 000OIICHUI;
— YAaCTHUYHO BJIAJICET CUCTEMOM CIEIMATU3UPOBAHHBIX OHSITUH.
— o0OyJaromuiicss HE YCBOWJI 3HAYUTEILHOM 4YacTH MPOrpaMMHOTO
MaTrepuana;
— IOMyCKaeT  CYIIECTBEHHbIE  OMMOKA W  HETOYHOCTH  TPHU
«HEYJIOBJIETBOPUTEIILHOY
«HE 3ATICHON paccMOTpEeHHH MTPOOJIEM B KOHKPETHOM HaIPaBIICHUY;
— UCTIBITHIBACT TPYAHOCTH B MPAKTHYECKOM IMPUMEHEHUH 3HAHHMIA,
— HE MOXET apryMEHTHPOBATh HAYYHBIE MOJTOKECHHUS;
— He (JOpMYIIHPYET BBIBOJAOB U 0000IICHUH.
10.3. TunoBbie KOHTPONBHBIE 3a/IaHUS WM WHBIE MAaTEPUATIBL.

Bomnpocsr (3agaun) Ans sK3aMeHa mpecTaBieHbl B Taduie 15.
Tabnuna 15 — Bonpocs! (3agaun) 11 9K3aMeHa

No /1t

Kon

Ilepeuens BOPOCOB (3a1a4) A SK3aMeHa
p P (sanaw) 1 WHJUKATOpa

1 Packpoiite nmpuHIUMIBI POCBEUMBAIOLIEH U pacTpoBoi aekTponHas | [1K-1.3.3

MHUKPOCKOIIHS. [IK-1.3.4

IK-3.3.3
[1K-3.3.4
IK-3.¥.3

2 [Tosicuute mnpuHIUOB peructpanuu  uHpopmaruun o0 ob6bekre | [1K-1.3.3

METOJIOM JIEKTPOHHOU MUKPOCKOIIHH. [IK-1.3.4

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

[Tpoananusupyiite npuHIMILI padoTsl C3M. [IK-1.3.3

[1K-1.3.4




ITIK-1.B.2
[IK-1.B.3
I1K-3.3.3
[1IK-3.3.4
IT1K-3.Y.3

OxapakTepu3yiiTe 0COOEHHOCTH aTOMHO-CHJIOBBIX M TYHHEIBHBIX
MHUKPOCKOIIOB, cepa MPUMEHEHUS U OTPaHUYCHUSI.

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

YTo BBI y3HAIHM O METO/AaX U CPEJACTBAX U3MEPCHHUH YTIIOBBIX
BEJIMYUH?

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

[Ipoananu3upyiiTe METOIBI U CPEACTBA U3MEPEHUI JIMHENHBIX
pa3mepos. [losicuute ux knaccudukammio, Ha3HauYCHUE,
METPOJIOTUYECKUE XaPAKTEPUCTUKH.

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

B wem cocTouT kiaccudukanys OTKIOHEHHH (POPMBI U B3aHMHOTO
pacIoNoKeHus TTOBEPXHOCTEH?

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

Boigenure cpeacTBa u3mMepeHuil OTKIIOHEHUH (POPMBI TUNIOCKUX U
LWIMHPUYECKUX TIOBEPXHOCTEM.

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

UTo BBI y3HAIM O MMapaMeTpax IMIePOXOBATOCTH U BOJTHUCTOCTH
MTOBEPXHOCTEH?

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

10

[Ipoananu3upyiiTe METOIBI M CPEICTBA U3MEPEHUN IEPOXOBATOCTH
ITIOBEPXHOCTH.

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

11

Yro BHI 3HaETE O KOMILICKCHOM M ITO3JIEMEHTHOM KOHTPOJIE
napamMeTpoB pe3bObI?

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

12

[Tpoananusupyiite METOABI U CPEACTBA KOHTPOJISI HOPM TOYHOCTH
3yOuaThIX KOJIEC U Tepeay.

[IK-1.3.3
[1K-1.3.4
I1K-3.3.3




[1K-3.3.4
I1K-3.V.3

13

OObsicHuTe KIacCU(pUKALMIO ITOKa3aTesei kKauecTBa MOKPBITHA.

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

14

B uem cocTosiT METOMIBI M CpeICTBAa U3MEPEHUS TOJIIIUHEI, TBEPAOCTH
Y IIIEPOXOBATOCTH MOKPHITHH (TUIEHOK)?

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

15

OxapakTepu3yiTe CUCTEMBI U1 U3MEPEHUS U KOHTPOJIS TapaMeTpOB
CJIOKHBIX JIeTajeil: BUICOMUKPOCKOIBI, KOHTPOJIbHO-U3MEPUTEIbHBIE
MAaIIUHBI, TpoQuIorpadsl, Ja3epHbIe TPEKEPHI.

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

16

OO0BsicHUTE KITACCU(UKAILIUIO METOIOB KOHTPOJIS Ha TIPOU3BOICTBE.

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

17

HpO&H&HHBHPYﬁTe OCHOBHBIC MCTOAbI HCPAZPYIIAOIIECTO KOHTPOJIA.

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

18

Uto 13 cebst mpeaCcTaBIseT U KaKUe DJIEMEHTHI BKIIFOYAeT
KJIacCU(UKALUs METOIOB UCTIHITAHHI?

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

19

B M COCTOAT MECXAHNUYCCKHEC UCIIBITAHUA U UCIIBITAHUI HA y,I[apHI)IC
BO3EHCTBUS?

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

20

Packpolite cTpyKkTypa TUIIOBON U3MEPUTEILHON CUCTEMBI.
[TepcriekTrBHBIE IUGPOBBIE TATYUKH U CEHCOPBI

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

3amaun U1 DK3aMeHa

CpaBHHUTH KOHCTPYKTUBHBIE OCOOEHHOCTH, TPUHIUIBI paboTsl CU 1
TEXHOJIOTUYECKNE BO3MOKHOCTH PACTPOBOTO U 3JIEKTPOHHOTO
MHUKPOCKOIIOB

IK-3.3.3
IIK-3.3.4
IIK-3.Y.3

CpaBHUTH KOHCTPYKTHUBHBIE OCOOEHHOCTH, MPUHIUIBI paboTel CU u
TexHosoruueckue Bo3moxkHoctu KM u 3D-ckanepa

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

Onucarb MCTOAUKY KOHTPOJISA TUIIOBOM AETANIM C UCIIOJIh30BaHUEM

I1K-3.3.3




KM [1K-3.3.4
I1K-3.Y.3
Bompocsr (3agaun) ans 3aueta / qudd. 3auera npepcraBieHsl B Tabmuie 16.
Ta6mmma 16 — Boripocs! (3amaun) mist 3aueta / audd. 3adera
Kon
No /it [Tepedyens BonpocoB (3amav) 1yist 3adeta / nudd. 3auera HHIKATOPA

Y4eOHBIM [JIJAHOM HE NPEAYCMOTPEHO

[lepeyenp TeM Ui KypCOBOTO TPOEKTUPOBAHUS/BBIOIHEHUS KypCOBOH pabOTHI
MpeACTaBICHBI B Ta0mwmIe 17.
Tabmuua 17 — IlepeueHb TeM J1s1 KypCOBOTO MPOSKTUPOBAHMSI/BHIIOJTHEHUSI KYPCOBOM pabOThI

Ne i/t

KypCOBOI1 pabOThI

[TpumepHBIii TepeueHb TeM ISl KypCOBOTO MTPOEKTUPOBAHUS/BBIMOIHEHUS

Y4eOHBIM IJIAaHOM HE IPEJYCMOTPEHO

Bonpocel s mpoBeneHUs MPOMEXYTOYHOW aTTECTAllMM B BHJIE TECTHPOBAHUS
MpeACTaBICHBI B TaOnwuIe 18.
Tabmuna 18 — [IpumepHBbIii IepedeHb BOITPOCOB ISl TECTOB

y Kon
Ne /i IIpuMepHBIii IepeYeHb BOIIPOCOB ISl TECTOB
WHIUKATOpa
[lepeueHs BOMPOCOB I TEKYIIET0/TIPOMEKYTOYHOTO KOHTPOJIS
1 MeTtoabl U cpeacTBa M3MepeHHii HA TpaguuuoHHOM U nudposom | [1K-1.3.3
MPOMU3BOJACTBE I1IK-1.3.4
1. Kak npaBuibHO pacmingpoBsiBaercs adbopesuatypa UAC? TIK-1.B.2
a) WudpopMannoHHO-U3MEPUTEIEHBIE CHCTEMBI [IK-1.B.3
b) WHHOBanoHHas U3MEpUTENbHAS CPea,;
_ IIK-3.3.3
C) UzmepurensHoe MHPOPMAITHOHHOE CPEICTBO;
d) HuHOBalMoHHO-NH(OpMaLIMOHHAS CTPYKTYPA. IIK-3.3.4
IIK-3.V.3

2. Kak BbI cunTaeTe, KAKOM M3 3JIeMEHTOB He BXOAUT B THNOBYI0 MAC?
a) JATYUKA

b) [peoGpasoBatesb uHTEPQEiica;
c) nemmdparop;
d AL

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

b) [MpeoGpa3zoBatenp unrepdeiica;
c) nemmdparop;
d) AT
4. YKakuTe NPaBUIbHYIO XapaKTePUCTHKY KOHIEBOI Mepbl JJIHHbI
a) AQHAJIOTOBBIN M3MEPHUTENBHBIA IPHUOOD;
b) dpoBoii craHaapTHBINA 0Opaser;
c) AHAJIOTOBOE CPENICTBO M3MEPCHUIA;
d) AHAJIOTOBBIA M3MEPUTEIIbHBIA HHCTPYMEHT.

5. Boigenurte, Ha KAKOM 3Tane MOSIBUJIOCH HM(PPOBOE NPOU3BOACTBO?
a) Wunycrpust 1.0;
b) Wunycrpust 2.0;
C) Wupnycrpus 3.0,
d) Wnnycrpust 4.0.

6. Onpenenure, kakas cucrema He sxoaur B MDC?
a) EAC;
b) CAM;
C) ERP;




d  PDM.

7. Kakas aG0peBuaTypa McHoJb3yeTcs A5 0603HayeHus [IpomMbliiieHHOT0
HHTepHeTa Bellei?

a)  PSK;
b)  1OT;
c)  PDM;
d  PLM.

8. Bblﬁepl/lTe OCHOBHYIO TEXHOJIOTUIO, KOTOPasi HCIOJIB3YETCH VISl YIIPABJICHUSA
yCTpOﬁCTBaMH HpOMbI]JI.]IeHHOFO HUHTEpHETA Belﬂeﬁ

a) o0J1auHasi;

b) HepacnpeeieHHas;
c) TpaJUIHOHHAS;

d) MaIIMHHasL.

9. Kakoe u3 npuBeJeHHbIX TEXHUYECKHX CPEeJCTB He BXOMT B OCHOBHbIE
3JieMeHThI pemieHui IIpoMbIIIJIEHHOr0 MHTEpPHeTA Bemlei?

e) [IporpamMmHuOe 0OeCICUCHHE;
f) JIATYUKY,

0) HCTIOTHUTEIIBHBIC MEXaHH3MBI;
h) MHUKPOKOHTPOJLIEPHI.

10. Kakoii U3 NyHKTOB He BXOJUT B YHCJIO OCHOBHBIX 332124 METPOJIOrH4€eCKOT0
olGecreyeHus: npousBoacTBa’?

a) aHAJIM3 COCTOSIHUS U3MEPEHHH;

b) MPOBEICHUE OBEPKU M KAINOPOBKHU CPEACTB H3MEPEHHH;

c) pa3paboTka oOIIMX HOPMATHBHBIX JOKYMEHTOB;

d) MPOBEICHUE METPOJIOTHYECKOH IKCTIEPTH3BI KOHCTPYKTOPCKOH H

TEXHOJIOTHISCKOMN JAOKYMCHTAIINH.

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

Tun 1 3agaHre KOMOMHHPOBAHHOTO THIA C BHIOOPOM OJHOTO BEPHOTO
OTBETa U3 YEThIPEX MPEIIIOKEHHBIX 1 000CHOBAaHHEM BBIOOpA.
(MHCTpYKIMS: TPOYMTANHTEe TEKCT, BHIOEPUTE MPAaBHIBHBIA OTBET U
3aMUIIUTE apryMEHThI, 000CHOBBIBAIOIINE BEIOOP OTBETA).
Kak BBl cuWTaere, 4ro W3 MEPEYMCIECHHOTO OTHOCHTCS K YCIIOBHSM
U3MEPEHHH, TIPU KOTOPBIX BIIUSIOIINE BETHYUHBI HAXOSTCS B Mpeeaax
CBOMX pabouux obnacteit?

a) HOPMAaJIbHBIC YCIIOBUSI H3MEPCHUIA;

b)  npenenbHBIE YCIOBUS U3MEPEHUN;

C) TPaHUYHBIC YCIIOBUS H3MECPCHHIA;

d)  pabouwe ycioBUS H3MEPEHHIA.

O®OPMJIEHUE OTBETA (3TAJIOHHBIN OTBET):

HopmanbeHble yciioBUs HM3MEpeHHH. DTO OCHOBHOW HaOOp YCIIOBHIA
U3MEpeHull, KOTOpble JOKHBI OBITH BBIIEP)KAHBI B H3MEPHUTENIbHBIX
IIOMELICHUSAX.

Tun 2 3agaHnue KOMOMHUPOBAHHOTO THIA C BHIOOPOM HECKOJIBKHX
BApHAHTOB OTBETa W3 MPEJIOKEHHBIX U Pa3BepHYTHIM O0OOCHOBAHHEM
BEIOODA.

(MHCTpYyKIMS: MpOYUTATEe TEKCT, BhIOEpPUTE MpaBUIIbHBIE BapUAHTHI
OTBETA U 3aIUIINTE apTyMEHThI, 000CHOBBIBAIOIIKE BBIOOP OTBETOB).
VYKaxuTe MOJEIH, BXOIAIIME B LIETIOYKY MOJENIEH CTPYKTYPHOM CXEMBI
U3MEPEHUI
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a) Mogens nponecca U3MEpEeHHUit;

b) Mopenb pU3NUecKoi BETHYHHBI,

C) Mogens cpeacTBa U3MEpEeHU;

d) Mopuenb 00paboTKH pe3ylibTaTOB U3MEPEHHH;
e) Mojens BXOJHOTO CUTHAIA;

f) Monens pe3ynbrara HabIIoIeHUSI.

O®OPMJIEHUE OTBETA (3TAJIOHHLIN OTBET):

Mogenu (Gu3M4ecKoil BEIMUYUHBI, CPEICTBA M3MEPEHMH U pe3yibTara
HAOJIOACHNS — OCHOBHBIE DJIEMEHTHI HIKHEW LENOYKH CTPYKTYpHOU
CXEMBbI U3MEPEHUI

Tun 3 3anaHue 3aKppITOro TUIA HA YCTAHOBJIIEHUE COOTBETCTBHUS.
(MHCcTpyKIMS: HpOYUTAWTE TEKCT M YCTAHOBUTE cOOTBeTCTBHE. K
KaX/10ll  mo3uuuM, JaHHOM B JeBOM  croibue, mnoadepure
COOTBETCTBYIOUIYIO IO3UIIMIO B IIPABOM CTOJIOIIE).

YKaxure Tmapy «HaWMMEHOBAHHE IOTPEIIHOCTH» - «0003HAUCHHE

MOTPEITHOCTH

a) OTHOCHTEJIbHAS TIOTPEITHOCTh

b) MIPUBE/ICHHAS TTOTPEIITHOCTD

C) a0COJIIOTHAS TTOTPEITHOCTh

d) HOCTOSTHHAS TIOTPELIHOCTh

1) A

2) )

3) v

4) C

Kurou ¢ otBeTamu
a b C d
2 3 1 4

Tun 4 3agaHue 3aKpbpITOTO THUIIA HA YCTAHOBJIEHHUE MOCIIEN0BATENBHOCTH.
(MHCTpyKIMs: mpounTaiTe TEKCT U YCTAaHOBHUTE IOCIIEIOBATEIbHOCTD.
3anummMre  COOTBETCTBYIOILYIO IOCJIENOBATENbHOCTh OyKB — ClleBa
Harpaso).

Pacrnionnoxure npuBeeHHBIE ONEpAlMU B MOPAAKE HUX HCHOJIB30BaHUS
pu 00paboTKe pe3yabTaTOB MHOTOKPATHBIX U3MEPEHUN

a) OLICHKA TPaHHMIIbI CITyJaHON MOTPEITHOCTH

b) OIIEHKa CpeHero apu(METHUECKOTO Pe3ysIbTaTa N3MEPEHUI
c) OLICHKA TPAaHMIIBl CHCTEMATHICCKON MOTPEITHOCTH

d) OLICHKA IPAHMIBI CYMMAaPHOH MOTPEITHOCTH

Koy ¢ otBeTamu

1 2 3 4
b c a d

Tun 5 3aganue OTKPBHITOro TUIA C Pa3BEPHYTHIM OTBETOM.
(MHCTpyKIIMA:  HpoYMTaiiTeé TEKCT M 3allMLIMTE  Pa3BEPHYTHIN
000CHOBAHHBII OTBET)




OO6ocHylTe, KaKOH METOJl MCIOJB3YETCS NMPU H3MEPEHUSX ITUaMeTpa
BaJjia I1aJJKUM MUKPOMETPOM?

ODPOPMJIEHUE OTBETA (3TAHOHHBH7I OTBET):

Meto HenmocpenCTBEHHOM OLECHKU. JlaHHOe W3MepeHHue — TUIUYHBII
MpUMep TONYYCHUS pe3yJibTara HAONIOJCHUS HEMOCPEICTBEHHO W3
MMOKa3aHUM UCIOJIb3YEMOTO CPEJICTBA U3MEPECHHS (MUKPOMETPA).

Tun 1 3aganne KOMOMHHPOBAHHOTO THIA C BEIOOPOM OIHOTO BEPHOTO
OTBETa U3 YEThIpeX MPEUI0KEHHBIX U 000CHOBAHUEM BBIOODA.
(MuCcTpyKMs: NpodMTaiTe TEKCT, BHIOEPUTE IpaBUIIbHBIA OTBET U
3aIlUIIATE APTYMEHThI, 000CHOBBIBAIOIINE BBIOOP OTBETA).
Vkaxkure, Kak Ha3bIBAIOTCA JATYMKH, B KOTOPHIX K OIHOMY
peoOpa3oBaTeNl0 MOJKIIOYACTCS PsJl CEHCOPOB, BOCHPUHUMAIOIIUX
Pa3IUYHbIC UM OJHOTUITHBIC BEIMYUHBI?

a) CpexncrBa U3MEpEHHI;

b) MHOroQyHKIMOHAJIBHBIC;

C) KOMIUICKCHBIE;

d) MynbTHCEHCOpHBIE.

O®OPMJIEHUE OTBETA (3TAJIOHHbLIN OTBET):
MynpTuceHCOpHbIe JaTYUKHU. TOJNBKO Takue NaTYMKH UMEIOT B CBOEM
COCTaBE CEHCOPBI PA3JIMYHBIX BEIIMYUH.

Tun 2 3agaHve KOMOMHHUPOBAHHOIO THUIIA C BBIOOPOM HECKOJIBKHUX
BapUaHTOB OTBETAa M3 MNPEJIOKEHHBIX M Pa3BEPHYTHIM OOOCHOBaHHEM
BEIOODA.
(MHCcTpyKIMs: mpouyuTaiiTe TEKCT, BBHIOEPUTE NPABUIIbHBIE BapUaHTHI
OTBETa U 3allUIINTE apTyMEHTbI, 000CHOBBIBAIOIINE BEIOOP OTBETOB).
Omnpenenure, Kakue U3 MPUBEIEHHBIX METOJ0B OTHOCATCS K TPYIIIe
METOJI0OB CPaBHEHUS C MEPOit?

a) HemocpencTBeHHOI OLICHKH

b) nynesoii

C) KOCBCHHBIH

d) muddepeHumanbHbIA

€) 3aMelICHHS

f) coBmamenuii

O®OPMIJIEHUE OTBETA (3TAJIOHHLIN OTBET):
Hynesoii, nuddepeHnmanbHplif, 3aMeIIeHNs] U COBMAJEHUII — OCHOBHBIE
METO/bI U3MEPEHUM IPYIIIBI CPABHEHUS C MEPOM.

Tun 3 3aganue 3aKphITOTO THITA HA YCTAHOBICHUE COOTBETCTBHSL.
(Muctpykuus: IlpouurtaiiTe TeKCT M ycTaHoBHTE cooTBeTcTBHE. K
KOKIOW  TMO3WIMK, JaHHOW B  JIeBOM  croiOlle, moadepure
COOTBETCTBYIOIIYIO MO3UIMIO B IIPABOM CTOJIOIIE)
Ompenenure mapy «CpeaCcTBO U3MEPEHUSD» U «METO]] M3MEPEHHSI»

d) IMITaHTEeHIMPKYIb

b) Tepmomnapa

C) u3MepuTeIbHas roj0BKa

d) paBHOMIEUME BECHI

1) muddepentmanbHbIit
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2) HEMOCPEJICTBEHHOMN OICHKH
3) MPOTHUBOMOCTABICHHUS
4) KOCBEHHBIX H3MEPEHHIA

Kirou ¢ otBeTamu
a b d
2 4 1 3

o

Tun 4 3agaHue 3aKpbITOTO THIIA HA YCTAHOBJICHUE MOCIIEI0BATEIBHOCTH.
(Muctpykuus: Ilpounrtaiite TEKCT M YCTAHOBUTE I10OCIIENOBATEIBHOCTD.
3anuImuTe COOTBETCTBYIOIIYIO  IOCIIEAOBATEIbHOCTE OYKB  ClieBa
HaIpaso)
VKaXUTE 3Talbl K3MEPUTEIBHOMN 331a4H B IOPSIIKE UX BBIMOJTHCHHUS

a) IlnaHupoBaHue SKCIIEPUMEHTA

b) BeinoaHeHre H3MEPEHUIA

c) IlocraHoBka 3amauu

d) IlnanupoBaHue M3MEPECHUI

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 NpaBUIbHO OOO3HAYMTH TEPMOMNAphbl C TOUKHU 3PEHUS
KJIaCCU()MKALMOHHBIX TPYII, €CIIM TEPMOMETPHI B IIEJIOM — 3TO BUJ
CpPEeACTB U3MEpPEHUit

O®OPMIJIEHUE OTBETA (3TAJIOHHBIM OTBET):
Tepmomapa — THI CpeACTB HU3MEPEHUH, MMEIOIMX OOIIUI MPUHIUII
JEUCTBHUS U CX0XKYI0 KOHCTPYKIHUIO.

Cucrema OLleHUBaHUS TECTOBBIX 3aJaHUM:

1 tun) 3agaHue KOMOMHHMPOBAHHOTO THIA C BBIOOPOM OJHOIO BEPHOI'O OTBETA U3
YeThlpeX MpeIOKEHHbIX W OOOCHOBaHMEM BBIOOpDA CUUTAETCS BEPHBIM, €CIU IPABUIBHO
yKa3zaHa IM@pa U OpUBEIEHBl KOHKPETHBIE apryMEHThI, MCIOJb3yeMblE€ NPU BBHIOOpPE OTBETA.
[TonHoe coBmaseHWEe ¢ BEPHBIM OTBETOM OIleHHMBaeTcs | 0OayuioM, HEBEPHBIM OTBET WJIU €ro
otrcyTcTBHe — 0 OansoB.

2 tun) 3ajaHue KOMOMHUPOBAHHOTO THIA C BHIOOPOM HECKOJIBKHMX BapHAHTOB OTBETA U3
NPEUIOKEHHBIX U pa3BEpPHYTHIM OOOCHOBAaHMEM BBIOOpA CUMTAETCS BEPHBIM, €CIM MPAaBUIBHO
yKa3zaHbl UGPHl U MPUBEACHBI KOHKPETHBIE apTyMEHTHI, HCIOIb3yeMble MPU BHIOOpE OTBETOB.
[TonHOE coBmageHne ¢ BEPHBIM OTBETOM OIleHHMBaeTCs | OaiioM, eciau AOMYIIeHbI OIIMOKH MU
OTBET OTCYTCTBYeT — 0 OasuioB.

3 tun) 3agaHue 3aKpBITOTO TUMA HA YCTAHOBJIEHHWE COOTBETCTBHSI CUMTAETCS BEPHBIM,
€CJIM YCTaHOBJIEHBI BCE COOTBETCTBHS (TIO3MIMHM M3 OJHOIO CTOJIOIA BEPHO COIOCTABJIEHBI C
NO3ULMAMH Apyroro ctojbua). [lonHoe coBmaaeHne ¢ BEpHBIM OTBETOM oOlleHuBaeTcs 1 6amiom,
HEBEPHBIN OTBET WM ero oTcyTcTBHe — () 6ayIoB

4 Tun) 3amaHue 3aKpBHITOrO THMA HA YCTAaHOBJIEHUE IOCIEAOBATEIBHOCTH CUMTAETCS
BEpPHBIM, €CIIM TNPaBWIBHO yKa3aHa Bcsl mocienoBaTesbHOCTh Iudp. [lonmHoe coBmanenue c
BEPHBIM OTBETOM OIIEHHBaeTcs 1 OaisioM, eciii JOMyIIeHbl OIMOKU WK OTBET OTCyTcTBYeT — 0
0auIoB.

5 Tun) 3agaHue OTKPHITOIO THIA C Pa3BEPHYTHIM OTBETOM CUUTAETCS BEPHBIM, €CIIU
OTBET COBIAJAET C STAJIOHHBIM IO COJAEp)KaHUIO W moyiHOTe. [IpaBMIIbHBIN OTBET 3a 3ajaHue




OLICHHBAETCs B 3 Oaiia, eCliv JOIMyLIeHa OHa OIIMOKa \HETOYHOCTh \ OTBET NMPaBHUJIbHBINA, HO HE
NOJIHBIHA - 1 Oast, ecu gomyineHo 6onee 1 ommOKHM \ OTBET HEMPaBUIIbHBIN \ OTBET OTCYTCTBYET
— 0 6anoB.

[lepeyeHbp TeM KOHTPOJBHBIX PadOT MO AMCLUUIUIMHE OOYYAIOUIMXCS 3a04HON (HOPMBI
00yd4eHus1, IpeIcTaBIeHbI B Ta0ymie 19.

Tabmuna 19 — [lepedeHb KOHTPOIBHBIX PadOT

Ne i/mm ITepeueHb KOHTPOJIBHBIX PabOT
1 Br160p u3MepuTenbHOro HHCTPYMEHTA JUIsl KOHTPOJISl pa3MEpOB JIeTalIN
2 Pazpabotka MeToauku kanudposku CU
10.4. Meronuueckue MaTtepualbl, ONPEACISAIOMIMNE TPOLEAYPHI

OLICHMBAHMUs MHAMKATOPOB, XapaKTEepPU3YIOIIMX H3Tanbl  (HOPMUPOBAHMUS  KOMIIETEHIHH,
coJlep)KaTcsi B JIOKaJIbHBIX HOpPMAaTUBHbIX akTax ['YAII, pernmameHTHpYyOIIMX MOPSAOK U
IIPOLEAYPY IPOBEAEHUS TEKYLLErOo KOHTPOJS YCIIEBAEMOCTH M INPOMEKYTOYHOM aTTeCTalluu
obyuaroruxcs 'Y AIL

11. Mertoauueckue yKazaHus Ui 00Y4arOIIUXCs IO OCBOCHUIO TUCITUTINHBI

11.1. Meroauueckue ykasaHus A OOy4aroIuXcs [0 OCBOEHHMIO JIEKLIHOHHOTO
MaTepuaia

OcHOBHOE Ha3HA4Y€HHE JIEKLIMOHHOIO MaTepuana — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
r1yOOKoe U SCHOE U3JIoKeHue yueOHoro marepuana. Ha3HaueHue COBpEMEHHOM JIEKIMM B
paMKax JIUCLMIIJIMHBI HE B TOM, YTOOBI MOJIyYUTh BCIO MH(OPMALMIO 110 TEME, a B OCBOCHUU
dyHIaMEeHTANBHBIX TPOOJIEM JUCHMIUIMHBI, METOJOB HAyYHOTO IIO3HAHMSA, HOBEWUIINX
JOCTMDKEHUI HaydyHOM MbIciu. B yueOHOM mporecce JEKIUs BBINOIHAET METO0JI0IMUYECKYIO,
OpraHU3aIMOHHYI0 U MHPOPMAMOHHYIO (QyHKIUU. JIeKIMs pacKkpbIBaeT MOHATHIHBIN anmapar
KOHKPETHOW o0yiacTH 3HaHus, €€ MpoOsieMbl, AaeT LEeIbHOE NPEACTaBICHUE O AUCIUIUIMHE,
MOKAa3bIBAET B3aUMOCBS3b C IPYTUMU AUCHUTIIIMHAMH.

[TnanupyemMsble pe3yabTaThl IPH OCBOEHUH 00yYaroMKUMUCS JIEKIIMOHHOTO MaTepuaa;

— TIOJyYeHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aMMOCBSA3aHHBIX 3HAaHUH, YpPOBEHb
KOTOPBIX OIPEIEISIETCS LEIEBOM YCTAHOBKOM K KaKJ10M KOHKPETHOU TEME;

— TIOJIyu€HHE OIbITa TBOPUYECKOI pabOThl COBMECTHO € IPENO/IaBaTeNeM;

— pa3BuTHe NOpPOPECCHOHATBHO-IENOBBIX  KauyecTB, JIIOOBM K TpeAMETy H
CaMOCTOSITEIbHOTO TBOPUYECKOI'O MBIIITIEHHUS.

— TOsiBJI€HHE HEOOXOAMMOro HHTEpeca, HE0OX0AUMOTO Il CAMOCTOSITEIbHON pabOThI;

— TIOJy4Y€HHE 3HAHUNH O COBPEMEHHOM YPOBHE pAa3BUTHS HAyKM U TEXHUKH U O
IPOTHO3€ UX Pa3BUTHs Ha OJMIKaMIINe TO/IbI;

— HAY4YUThCS METOAMYECKH 00pabaThiBaTh MaTepuanl (BBIAENSTH TIJIaBHbIE MBICIU U
MOJIOKEHHUS, MPHUXOAUTh K KOHKPETHBIM BBIBOJIAM, MOBTOPSATH HUX B  Pa3IMYHBIX
bopmynupoBKax);

— TOJy4YeHHe TOYHOIO NOHWMaHHUS BCEX HEOOXOAUMBIX TEPMUHOB U TIOHSATHUH.

JIeKUMOHHBIA MaTepuall MOXET COMNPOBOXKIATHCA JAEMOHCTpPAlMEl CIIAliIoB U
UCTIOJIb30BAaHUEM DPA3aTOYHOIO MaTepualia IpH MPOBEIEHUH KOPOTKHX TUCKYCCHH 00
O0COOEHHOCTSIX MPUMEHEHHUSI OT/AETbHBIX TEMATUK I10 TUCHUIUINHE.

CrpyKTypa npefocTaBieHusl JEKINOHHOIO MaTepuaa:

— Tpe3eHTalus;

—  BUJCOPOJIUKH;

—  BUJCOYPOKU;

— CTEHJBL.




1. BBognas uacTh JeKUMHM (BCTYIUIGHHME) TMpeIycCMaTpUBAaeT BpeMsl Ha IPOBEPKY
TOTOBHOCTHU CTYACHTOB K 3aHATHIO (MX HAJMYME U OCMOTP BHEIIHErO BUJAA, TEKYIIUNH KOHTPOIb
MPOUJICHHOTO paHee Y4eOHOro marepualia),a TakKe OOBSBICHHWE TEMbI JIEKIMH, €€ IeJeH,
pPEKOMEHIalluii IO UCIIOJIb30BAHUIO Y4eOHOI JINTEpaTyphl B 4achl CAMOCTOSITENILHOM paboThI, €
yKazaHueM naparpadoB (CTpaHHUII) U MOJTHBIX HANMEHOBAHUIA U3/IaHUH.

Bcemynnenue:

—  mema neKyuu,

—  yueOHble yenu, Komopbwle OOAHCHbL ObINb 00OCMUSHYMbL HA NeKYUU,

—  yuebHble 80NpPOChHL,

—  yuebHas tumepamypa.

Konmponvnsie 6onpocwi (npumep):

1. Hazoeume memponozcuyeckue xapakmepucmuKku cpeocme usmepeHuil.

2. latime xapakxmepucmuky 0CHOSHOU NO2PEUHOCTNU USMEPEHUSL.

3. Hazosume ucmounuxu 0onoIHumenbHbix noepeunocmell usmepeHuil.

2. OcHOBHas 4YacTh JIGKIIMM pacKphIBaeT ydeOHbIe BOMpPOCHl 3aHATUA. [lpu
HEOOXOIMMOCTH KOHKPETH3UPOBATh YUEOHBIM MaTepwall, TJaBHBIC (y3JIOBBIC) BOMPOCHI MOTYT
COJIepKaTh MOJIBOMPOCHL.

Ilonsamue o eduncmee usmepeHutl u €20 OCHOBbL:

—  YCO8USL eOUHCMBA USMEPEHULL

—  HOpMamugHble OCHO8bl eOUHCMEA USMEPEHULL,

—  OpeaHU3ayUOHHBIE OCHOBbL eOUHCMBA USMEPEHUL,

—  mexHuYecKue 0CHO8bl eOUHCMBA USMEPEHUII.

3. B 3akiarounTenbHOM 4acTu JIEKLIUU CIEAYeT MJIaHUPOBATh BPEMs HAa BBIBOJIbI, BBIIAUY
3aJlaHus CTYJCHTAM Ha CaMOCTOSITEIILHYIO pa0OTy, OTBETHI Ha BOMPOCHI MO MPOUICHHONW TEME,
MOJIBE/ICHUE MTOTOB, a TakK)Ke Ha OOIIuEe BBIBOJbI, TOMOTAIOIINE OCMBICIUTH BCIO JIEKIIHIO,
OTYETIINBO BBICBETUTH €€ OCHOBHYIO HJICHO.

3axnouumenvrasn yacme

1. Bb1800b1 no nexkyuu.

2.06mvs61eHUe 0YeHOK CIYOeHMaM no UHUYUATMUBHOM)Y KOHMPOJIIO.

3.3a0anue cmyoenmam Ha camocmosamenbHyo pabomy.

4.0Omeemvl Ha 8ONPOCHL CIMYOEHMO8.

11.2. Meroauueckue ykazaHusi sl OOyYarOIIUXCsS IO BBITIOJHEHUIO J1a00PaTOPHBIX
pabot

B xone BeimonHeHus m1a0OpaTOpHBIX pPadOT oOydaromuics MAOKEH YIIIyOUTh H
3aKpENUTh 3HAHUS, NPAKTUYECKUE HABBIKM, OBJIAJAETh COBPEMEHHOM METOIMKONM M TEXHHUKOU
HKCIIEPUMEHTa B COOTBETCTBUM C KBAJIM(PHUKAIIMOHHON XapaKTEpUCTHKOW 00ydaromerocs.
Beinonnenue 1abopaTopHbIX paboOT COCTOMT M3 KCIEPUMEHTAbHO-IPAKTHYECKOH, pacyeTHo-
AQHAJIUTUYECKON YaCTe U KOHTPOJIBHBIX MEPOITPUATHI.

Brimonnenue 51abopaTopHBIX pabOT OOy4aromMMCS SBISIETCS HEOTHEMIIEMON YacThIO
W3YYEHUS JUCLUIUIMHBL, ONIpEeNenseMol y4eOHBIM IUIaHOM, M OTHOCHUTCA K CPEICTBaM,
00ecreynBaroIUM pelIeHUe CIeIyIOIUX OCHOBHBIX 3a/1a4 00y4aroIerocs:

— TnpuoOpeTeHHe HaBBIKOB MCCIEAOBAaHUSA IPOLECCOB, SBIEHUH U OOBEKTOB,
M3Yy4aeMbIX B paMKax JJaHHOM JUCIUIINHBI,

— 3aKpeIUICHHME, PAa3BUTHE M JEeTaln3alMs TEOPETUYECKUX 3HAHUN, IOJYyYEHHBIX Ha
JEKLUSAX;

— TOJy4YeHHe HOBOM MH(OpMAaLMK 110 U3y4aeMON JUCIUILIUHE;

— TnpuoOpeTeHHe  HaBBIKOB  CAMOCTOATEIbHOW  paboThl ¢ 1a00paTOpHBIM
000pyI0BaHUEM U TPUOOPAMH.

3amanne 1 TpeOOBaHM K IIPOBEJIEHUIO JJA00PATOPHBIX PA0OT




3amaHue K BBIOJHEHUIO JTAOOPAaTOPHOM pPabOTHI BBIIACTCS IpErojaBaTelieM B Hayale
3aHATHS B COOTBETCTBHUM C IUIAHOM 3aHATHI. TeMbl 1abopaTopHbIX pabOT NpUBEIEHBI B Ta0MI. 5
JJAHHOH IPOrPaMMBl.

Beinonnenne nabopaTopHoil paboThl COCTOUT U3 TPEX ITAIOB:

- JKCIIEPUMEHTAIIBHO-TIPAKTUYECKOTO;

- pacYCTHO-aHAIITUTHYCCKOIO,
- KOHTPOJIBHOI'O B BUAC 3allIMUTEI OTUECTA.

Bo BBomHON uyacTH mpoBeneHHs J1a0OpaTOpHOM pabOThl  IpeaycMaTPUBAIOTCS:

BCTYIUICHUE, BBE/ICHUE, TOBEJICHHUE 10 O0YJaIOIUXCs OCHOBHBIX Mep 0€3011acCHOCTH MpH paboTe
¢ mpubopamu U 000pyI0BaHHUEM JaOOPATOPHH.
BBoaHas yacTh IUIaHa Tak K€ JIOJDKHA BKIIIOYATH IPOBEPKY MOATOTOBIEHHOCTH CTYJICHTOB K
3aHATHIO (IIPOBEpPKA BBIMIOJHEHUS 3aJaHusl, 3HAHUI 1O TeMe 3aHATHSA, 3HAHUIO PYKOBOISIIMX
JOKYMEHTOB U JIp.). KOHTpOJIbHBIE BOMPOCHI AOJKHBI (POPMYIMPOBATHCS TaK, YTOOBI OTBETHI Ha
HUX [03BOJISUIN YOEAUTHCS B MMOATOTOBICHHOCTH CTYACHTOB K 3aHSTHIO.

OcHOBHasT 4acTb 3aHATUS JIOJDKHA  BKJIIOYATh  IOCJIEAOBATENLHOCTH  PadOTHI
oOydaromuxcsi U MpernojaBaTesiss Ha 3aHATUU: MOJATOTOBKA J1a00OpaTOpHOTO O0OpYyIOBaHUS K
paboTe; MOpsAIOK MPOBEAEHUS SKCIIEpUMEHTa (OomblTa) — oTpabaThiBaeéMble BOIPOCH (3a1auH,
NENCTBHS) U UX KpaTKOE COJep KaHUE; MPHUBEICHUE J1a0OpaTOPHOro 000PYAOBAHUS B UCXOIHOE
COCTOSIHUE; aHAJIH3 MOJIyYE€HHBIX PE3YJIbTaTOB U 0(DOPMIICHHE OTYETA.

B 3amanuu Ha nabopatopHyro paboTy yKa3bIBaIOTCS:

— HAaMEHOBAHHE TEMBI,

— y4eOHbIE 1IeIH;

- BpeMs U MECTO MTPOBEACHHUS;

— nepeyeHb oTpabaThiBaeMbIX Y4€OHBIX BOIPOCOB;

— OpPTraHU3aIMOHHO-METOIMYECKHE YKa3aHHUS CTYIACHTaM II0 TOATOTOBKE M IPOBEIACHUIO
3aHATHUS;

- MEPEYEHb JIUTEPATYPHI (IOKYMEHTOB), MOUIEKAIIUX NU3YUECHHIO TTepe]l 3aHATHEM;

— OTY€THBIE JIOKYMEHTHl (MaTepuaibl) MO JabopaTopHOW paboTe © CPOKH HX
NIPE/ICTaBIICHHUS.

B 3amanum Ha naGopatopHyr paboOTy mpernojaBaTelb MOXET yKazaTh IepedyeHb
KOHTPOJIbHBIX BOIPOCOB, HEOOXOAUMBIX JIIsl IPOBEPKH TOTOBHOCTH 00YUaIOIINUXCS K 3aHATHIO.

B nepeuenp nuTepaTypbl M MaTe€pHUaioB JUIS ITOATOTOBKH M TPOBENEHUS J1aOOpaTOpHOU
paboThl MOTYT BKJIIOYAThCS Y4YEOHUKH M YydeOHble NOCOOUS, TEXHMYECKHE ONUCAHUSA U
OKCIUTyaTallMOHHBIE HMHCTPYKIMH JabopaTOpHOTro 00OpyIOBaHWs, HHCTPYKIHH IO Mepam
0€30M1aCHOCTH, PAa3JIMYHbIE CIIPABOYHBIE U JPYTUE MaTepUabl, HEOOXOAUMBbIE /Ui PaOOTHI.

B ordeTHBIX MaTepuanax B 3aJaHHMW, KaK MPaBHIO, YKa3bIBAIOTCS: (hopMa OoTYeTa; Kak
JIOMKeH ObITh odopMieH HUPPOBOM u rpaduueckuid MaTepuan; TOPSIOK CpaBHEHUs
MOJTYYeHHBIX PE3YJIbTATOB C PAacUYeTHBIMH, OIICHKA IOTPEIIHOCTEH; MOpSAOK (HOPMYyTHPOBKU
BBIBOJIOB U 3aKJIIOYCHHI; TOPSIOK 3aIUTHI BBIMOJTHEHHON paOOTHI.

CrpykTypa u dopma oTyeTa 0 JabopaTOpHOH paboTe

Otyet 0 mabopaTopHOU pabOTE MODKEH CONIEPKaTh: TUTYIBHBIN JTUCT, OCHOBHYIO YacTh,
BBIBOJIBI 110 pe3yJIbTaTaM UCCIIEIOBaHUH .

Ha mumynvnom nucme NOIKHBI OBITh YKa3aHbI: Ha3BaHWE IUCIMIUIMHBI, Ha3BaHUE
nabopatopHoit paboOThl, (GamMmiivg W WHUIUANB TpenojaBaTens, GaMuwiusg W HHUALKAIBI
CTYJIE€HTa, HOMEp €ro y4eOHOM IPYIIIbI U JaTa 3alluThl paboThI.

Ocnosnasi wacmv JOJDKHA COJIEpXKaTh 3aJaHHe, pe3yJabTaTbl HKCIEPUMEHTAIbHO-
NPaKTUIECKON pabOThI, pACUETHO-aHATUTHICCKHAE MaTePHAJIBI.

Bv1600w1 0 ipojieniaHHON paboTe TOJKHBI COJIEpKaTh PEKOMEHJAIMHU 110 YIyUIIEHUIO
YCJIOBHH Tpy/a Ha paboueM MecTe.

TpeboBanusg kK 0hOPMIICHHUIO OTYETA O JIA0OPATOPHOI padoTe




TuTynbHBIN TUCT OTYETA JOJKEH COOTBETCTBOBATH LIA0IOHY, IPUBEICHHOMY B CEKTOpE
HopmatuBHOM nokymenrtaruu I'Y AIT https://quap.ru/standart/doc

OdopmiieHre OCHOBHOW YacTH OTYeTa JOJDKHO OBITh O(OPMIIEHO B COOTBETCTBHUHU C
I'OCT 7.32-2017. TpeGoBanusi IpUBEIEHBI B CEKTOpPE HOPMAaTUBHOW AokyMeHTamuu [ YAII
https://quap.ru/standart/doc

[Ipu popmupoBaHUM CIIHMCKA UCTOYHUKOB CTYACHTaM HEOOXOIUMO PYKOBOJCTBOBATHCS
tpeboBanusmu crangapra ['OCT 7.0.100-2018. IIpumepsl odopmiieHHsI CIHUCKAa MCTOYHHKOB
IPUBEICHBI B CEKTOPE HOpMaTHBHOM mokymenTanuu I'Y AIL https://guap.ru/standart/doc.

11.3. Mertoauueckue ykazaHus JUIsl OOYYaIONIMXCS MO MPOXO0XKICHHIO CAMOCTOSITEIHHOM
paboThI

B Xoze BBITIOJIHEHUSI CaMOCTOSITEIIbHON PabOThI, OOYYAIONIUIICS BBIMOJIHAET PadOTy IO
3aJJaHUI0O ¥ TIPU METOJMYECKOM PYKOBOJCTBE IperojaBaTelisi, HoO 0e3 ero HermocpeICTBEHHOTO
YYaCTHSI.

s oOydarommxcsi 1Mo 3a04HON (opMe OOyYeHHs, CaMOCTOSTEIbHAs padoTa MOXKET
BKJTI0YATh B €051 KOHTPOJIBHYIO padoTy.

B mpouecce BBIMOMHEHHSI CAMOCTOSTENFHOW paboThl, y oOydaromerocs: GopMupyercs
enecoo0pa3Hoe MIaHUPOBaHUE pabouero BpEMEHH, KOTOPOE MO3BOJISIET UM pa3BUBATh YMCHUS
N HABBIKM B YCBOCHHMU MW CHCTCMATH3ALIUH HpI/IO6pCTaCMI)IX 3HaHI/If/'I, o0ecrieunBaeT BBICOKUH
YPOBEHb YCIICBAEMOCTH B TIEpUOJ OOydYCHHsI, IIOMOTACT IOJYYUTh HABBIKH TIOBBINICHHS
poECCHOHAIBHOTO YPOBHSI.

MeroauyeckiMH ~ MaTepuallaMH,  HANpaBJSIONIMMU  CAMOCTOSITENIbHYHO — paboTy
00yJaroUUX CSASBIISIOTCS:

—  y4eOHO-METOJNYECKUI MaTepHaJl 10 TUCIUILIHHE;

— METOJUYECKUE YKa3aHHUs IO BBIMOJIHEHUIO KOHTPOJIBHBIX Pa0OT (Ui 00ydYarommxcst
10 32049HOM (hopme 0OyUeHHS).

11.4. MeTtoauueckue yKazaHus [UIsl OOYyYaroIIMXCS IO MPOXOXKACHHUIO TEKYIIEro
KOHTPOJI YCIIEBAEMOCTH.

Texkymuil KOHTPOJIb YCIEBAEMOCTH NIPEIyCMaTpPUBAET KOHTPOJIb KayecTBa 3HAHUU
00yYaroImuxcsi, OCyIIECTBISIEMOI0 B TEUEHUE CEeMecTpa C IIeJbI0 OLCHMBAHUS X0Jla OCBOEHUS
JTUCIUIUINHBI.

B Teuenue ceMecTpsl CTYAECHTBI

- U3y4aroT JICKIIMOHHBIA MaTepHUal 10 JUCLUIUINHE;

- BBIMOJIHAIOT TECTUPOBAHMSI 110 MaTepuaiaM Jiekuuu B cpene LMS;

- BBIIIOJIHSAIOT KOHTPOJIbHBIE pa0OTHI U JOMAIITHUE 33aHHUS.

Z[J'ISI TCKYIICTO KOHTPOJIA YCIICBAEMOCTU UCITOJIB3YIOTCA TCCThI, IPUBCICHHBIC B Ta6J'II/II_Ie
18.

11.5. Metoauueckue yka3aHus JJis OOYYAIOUIUXCS MO MPOXOXKIACHUIO MPOMEKYTOUHOM
aTTeCTallnun.

[MpomexxyTouHass  arrecranus  OOy4arOIIUXCS  TpEAyCMaTpUBaeT  OlCHHUBAHUE
MIPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3Yy/IbTaTOB 00y4deHMs MO auciuruinHe. OHa BKIIIOYAeT B
ceOs:

— o9K3aMeH — ¢opMma OICHKH 3HAHHUH, MMOJYyYCHHBIX OOYYaloONMMCS B IPOIECcCe
U3y4YeHHs BCeW JAMCUMIUIMHBI WA €€ YaCTH, HABBIKOB CAMOCTOSTEILHOUW PabOThI, CIOCOOHOCTH
HpI/IMeHHTB nux mjs pemeHI/m HpaKTI/I‘-IeCKI/IX 3aga4v. 9K3aMeH, KaK HpaBI/IJ'IO, HpOBO}II/ITCH B
MEpUOJT SK3aMCHAIMOHHOW CECCHMHM U 3aBEpIIAcTCs AaTTeCTAIllMOHHOW OICHKOW «OTIIMYHOY,
«XOPOIIIO», «YIOBIETBOPUTEIILHOY, KHEYIOBIECTBOPUTEIHLHOY.

Cucrema OLIEHOK NMPU MPOBEACHUM TEKYLIETO KOHTPOJISI U MPOMEXKYTOYHOW aTTecTaluu
OCYILIECTBIISIETCS. B COOTBETCTBUU C PYKOBOASAIIMM JOKyMeHToM opranuszauuu PJIO I'VAIL


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

CMK 3.76 «llonoxxeHue o TEKyLIEM KOHTPOJE YCIIEBAEMOCTH U IPOMEXKYTOYHOW aTTeCTalluu
CTYIICHTOB M AacCIUPaHTOB, OOYyYarOIIMXCS IO 00pa30BaTeIbHBIM NPOTPaMMaM BBICIIETO
obpaszosanus B ['YAII» https://docs.qguap.ru/quap/2020/sto_smk-3-76.pdf.



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

Jluct BHeceHUsI U3BMEHEHUH B pabouyio MporpaMmy AUCHUILTAHBI
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