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AHHOTaIINA

JucuuruimHa «MeTozibl U CpeficTBa U3MEPEHUI» BXOAUT B 00pa30BaTENbHYIO IPOrpaMMy
BBICIIETO O0pa3oBaHHsl — TNporpaMMy OakajaBpuaTa II0 HAalpaBJICHUIO MOJIrOTOBKH/
crenunainbHoctd 27.03.01 «CrangapTusanusa U METPOJIOTHs» HampaBICHHOCTH «MeTposorus,
CTaHJapTU3ays, cepTudukanys». Jucuummna peanusyercs kaheapoir «Ne6y.

JlucuuiuinHa HaueseHa Ha (GOpMHUPOBAHKE Y BBIITYCKHUKA CIEIYIOUIMX KOMITETEHIIUH:

IIK-1 «CrnocobeH MpoBOIUTH aHAIM3 COCTOSIHUS METPOJIOTUYECKOTO OOECIeYeHUs B
HOJPa3/IeIEHUN METPOJIOTNYECKOH 1y KObl OpraHU3aLum

[IK-2 «Crocoben OOHOBIATH 0azy pabOYMX STAIOHOB M CPEACTB HM3MEPHUTEIHHOMN
TEXHUKHU U IPOBOJIUTh UX ATTECTALIUION

IIK-3 «CnocoOeH oOCyIIeCTBIATh pPa0OThl IO BBIABICHUIO M IPEIOTBPAILCHUIO
HECOOTBETCTBUM MPOAYKLIUH MPEIbABISIEMbIM TPEOOBAHUSIM

CopepxaHue IUCHMIUIMHBI OXBATHIBAET KPYI BOIIPOCOB, CBSI3aHHBIX C IOATOTOBKOMN
CTYACHTA K PEIICHUI0 OPraHU3al[MOHHBIX, HAYYHBIX M TEXHUYECKHX 3a/a4 [yl OCYILECTBIICHUS
cbopa 1 00pabOTKN HAYIHO-TEXHUYECKOH M (MIIM) TEXHOJIOTUYECKOH HH(OpMAINH [T PEIICHHUS
(GyHAaMEHTaNbHBIX M NPUKIAAHBIX 337a4 C Yy4yeToM LHU(POBU3ALMHU OPraHU3aLUOHHO-
TEXHUYECKUX DJIEMEHTOB METpPOJIOTHYECKOTO obecrneuenus. PaccmartpuBaioTcss — oOmiue
HOJIOXKEHUS 00 U3MEPEHMSIX U UX (PU3MUECKUX OCHOBAX, METOJaX U CPE/ICTBaX U3MEPEHUIl, B TOM
Yrcie B METPOJOTHYECKOW dacTu TexHonoruit Mugyctpum 4.0 (uHTepHET Bemiel, Ooipiiue
JJaHHbIE); IpaBuia OOpaOOTKH pe3yabTaTOB M3MEpPEHHs MU OLICHWBAHMs IOTPEIIHOCTEH ¢
UCIIOJIb30BAHUEM METOJIOB M HMHCTpyMeHTOB BigData u HCKYCCTBEHHOrO HMHTEIUICKTA,
KJaccu(UKalusi U OCHOBHBIE XapaKTEPUCTUKU METOJOB M CPEICTB H3MEPEHHH pPa3Iu4HBIX
(¢u3NyYeCKUX BEJIIMYMH, a TAaKXXE METOJOB U CPEJICTB M3MEPEHUIl Ha IMPOU3BOJCTBE; OCHOBBI
KOHTPOJISl BAKHEHIINX TapaMeTPOB MPOAYKIIUH, BUbI U1 METO/IbI UCTIBITAHUH.

[IperoaBanre MUCHMIUIMHBI TPEAyCMaTPUBAET ClieAylomue (OpMBbI OpraHU3aLUN
y4eOHOTo0 Mpoliecca: JISKIIUHU, TPAaKTHYECKUe 3aHATHs, J1a00opaTopHble paboThl, CAMOCTOSTEIbHAS
pabota 00yuaromerocs, KypcoBoe mpoeKTUPOBAHHE.

[TporpaMMoil JUCHMITIMHBI MPETyCMOTPEHBbI CIEIYIOIUEe BHUIbl KOHTPOJS: TEKYIUH
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHAsI aTTecTalus B (hopMe IK3aMEeHa.

OO6miasi TpyJ0€MKOCTh OCBOCHMSI JAUCLHUIUIMHBI cocTaBisieT 11 3adeTHbix enuHui], 396
YacoB.

SI3pIK 00yUEHUS 110 TUCIMITIIMHE «PYCCKUHN »



1. TlepedeHb MIAHUPYEMBIX PE3YIHLTATOB OOYUCHHUS 11O JUCIUTLIIHE

1.1. Tlenu npenomaBaHus JUCITUTUTHHBI

[lenpt0 MUCHUIUIMHBI SBISETCS HW3YYCHHE METOJUYECKMX U TEXHHUYECKUX OCHOB
MPHUKJIATHON METPOJIOTHH — TPOBEACHHS HM3MEPEHUH M KOHTPOJSA Pa3IUYHBIX (PH3UUIECKHX
BCJIMYMH; TIOPSAKAa OIEHKM TIOTPEIIHOCTe W3MEPEeHUH, IOATOTOBKH K W3MEPCHHSIM U
BBITNIOJIHCHUE UW3MepeHuid. KpoMe Toro, menpl0 MpenojaBaHus JUCHUIUIMHBI  SBIISCTCS
03HAKOMJICHHE CTYJCHTOB C OCHOBaMHU, KJaccu(HUKAIMe U Ha3HAYCHHEM METOJIOB KOHTPOJIS U
UCIIBITAHUH Ha MPOU3BOJICTBE.

1.2. JlucuumimHa  BXOOUT B  COCTaB  4YacTH, (OPMUPYEMOH  y4aCTHHKAMHU
00pa3oBaTelIbHBIX OTHOIICHHH, 00pa30BaTEIIbHOM MpOrpaMMbl BBICIIET0 00pa3oBaHus (anee —

OI1 BO).

1.3. IlepeueHb IUTaHUPYEMBIX PE3YJIBTATOB OOYUEHHS MO JUCIUIIMHE, COOTHECEHHBIX C
IUTaHUpYyeMbIMH pe3ynbTratamu ocBoeHus OIT BO.

B pesynbrare m3ydeHus MTUCHUIUIMHBI OOyYaroIIUics TOJDKEH 00afarh CiledyIoIuMH
KOMIIETEHIIMSIMUA HJTH UX YacTsAMH. KoMmeTeHIMu 1 MHAWKATOPBI MX JTOCTUIKECHUS TIPUBEICHBI B

Tabymue 1.
Tabmuna 1 — [lepeyeHp KOMIIETEHIIMI U MHIUKATOPOB MX JOCTHKCHHS
Konu
Kareropus (rpynna) Kon v HanMeHoOBaHNE HHIUKATOPA JOCTUKCHHUS
HAaUMEHOBAaHUE
KOMIIETEHIIUH KOMIETEHIINH
KOMIIETEHITNH
I1K-1.3.3 3HaTh 001aCTh MPUMEHEHHUS METOJIOB
U3MEpEHUS
I1K-1.3.4 3HaTh KOHCTPYKTUBHBIE OCOOEHHOCTH U
IIPUHLIMIIBI paOOThI CPEICTB U3MEPEHUS,
TEXHOJIOTUYECKHE BO3MOKHOCTH B 00J1aCTH
IIPUMEHEHHUS CPEJICTB UBMEPEHUS
[TK-1 Cnocoben P Peal p
I1K-1.Y.3 ymeTp ycTaHaBIMBaTh ONTUMAJIbHbBIE
IIPOBOAMTDH aHAINU3 .
COCTONHIS HOPMbI TOYHOCTH U3MEPEHUH U IOCTOBEPHOCTHU
KOHTPOJIS C y4eTOM omMboK 1-ro u 2-ro pona
METPOJIOTMYECKOTO
[Ipodeccuonanbubie [TIK-1.B.1 BnageTh HaBbIKAMU aHAIM3a COCTOSTHUS
oOecrieueHus B .
KOMIIETEHIINH CPEJICTB U3MEPEHMM, ITAIOHOB, TOBEPOYHBIX
M0/Ipa3/IeJIeHun
. CXEM, HOPMaTUBHBIX JOKYMEHTOB
METPOJIOTMUECKOI
CIVIKOEL [1K-1.B.2 BnageTh HaBbIKaMU aHaU3a
“ nH(popmanuu o0 0TKa3zax CpeiCTB U3MEpPEHUS,
OpraHu3aluu o
KOHTPOJIE UCIIBITAaHNI B IIPOLIECCE IKCILTyaTaluHy,
COCTOSIHUU M YCIIOBUSAX MX XpaHEHUs, 00
3¢ (PEKTUBHOCTH UX HCTIOIB30BAHUS
I1K-1.B.3 BnageTh HaBBIKAMU BBISIBICHUS U
OLICHKH MOTPENIHOCTEN U3MEPEHNUS U OIIUOOK
KOHTPOJIS
ITK-2 Criocoben
OOHOBIIATH 0azy
pabouux stamonoB u | [IK-2.3.1 3HaTh HOPMATHBHYIO IOKYMEHTAIIHIO B
[IpodeccuonanpHbie | CpEaCTB obnactu obecrieueHrs eINHCTBA U3MEPEHUHN 1
KOMIIETEHIINH U3MEPUTEIBHON METPOJIOTHUECKOro obecrieueHust paboThl CPesICTB
TEXHUKHU U U3MEpEHUs
IIPOBOAUTH UX
aTTEeCTalUIO
[1K-3 Criocoben [1K-3.3.3 3Hath ¢u3nvecKre NpUHIMIBI padoThI,
[TpodeccuonanbHblie | OCYIIECTBIST BO3MOXKHOCTH M 00JIaCTH IPUMEHEHUS] METOOB U
KOMIIETEHIINH paboThI 10 CPEJICTB U3MEPEHUI
BBISIBJICHUIO U I1K-3.3.4 3HaTh METOIMKH KOHTPOJISI UCTIBITAHUS




IPEIOTBPAILICHUIO HPOTYKIIUH

HECOOTBETCTBUI [1K-3.VY.3 ymetb BbIOUpaTh U pa3padaThiBaTh
HPOTYKIUH METOJIbI M CPEACTBA KOHTPOJISI TEXHOIOTUIECKOTO
IPEIbABISEMBIM npolecca, TEXHOJIOIMYECKO oneparui,
TpeOOBaHUAM pa3pabaThIBaTh CXEMbI H3MEPEHUH M KOHTPOJIS

2. Mecro nucuumumnbl B cTpyktype Ol
JluctumiimHaa MOKeT 0a3upOoBaTHCS HA 3HAHUSIX, paHee MPUOOPETEHHBIX 00yUYaIONTUMUCS

IIPYU U3YYCHHUH CIEAYIONX AUCLUATLINH:
— «DusukKay,
— «DJIEKTPOTEXHUKAY,

— «Marematuka. Teopust BEpOATHOCTEH U MaTEMaTUYECKast CTATUCTUKA,

— «Mertponorus. O01ast Teopusi HIMEPEHHI»

3HaHMs, TOJYYEHHbIE NPU W3YYEHUU MaTepuajla JAHHOW JAMCLUIUIMHBIL, MUMEIOT Kak
CaMOCTOSITEJIbHOE 3HAYE€HUE, TAK U MOTYT MCIIOJIb30BaThCsI IPU U3YUEHUU IPYTUX JUCLIUILINH!

— «Mertponoruueckast SKCIepTH3a,
— «lIpuknanHas MeTpoIOrus»,

- ((MeTpOHOFI/I‘ICCKOC obecneyeHne >KU3HEHHOTO HUKJIAa IPOAYKIIHUH ).

3. OOBEM ¥ TPYTOEMKOCTh JUCITUTLIAHBI
JlanHbie 00 00IIEeM O0BbeMe JUCIUILIMHBI, TPYJOSMKOCTH OT/AEIBbHBIX BHUJOB Y4ECOHOMH
paboThI MO AUCHUIUTHHE (M pacTpeeseHne 3TOH TPYIO0EMKOCTH 10 CEMECTPaM) MPEICTABICHBI B

Tadymue 2.
Tabmuna 2 — O0beM U TPYAOEMKOCTh JTUCITUTLITTHBI
. TpyaoeMKoCTh Mo cemecTpaM
Bun yuebnoit paboTbl Bcero Nob No7 Nog
1 2 3 4 5
Oowan mpyooemKochb oucCyunIuUHb, 11/ 396 3/ 108 4/ 144 4/ 144
3E/ (uac)
U3 Hux uacoe npaKkmuyecKkoil no020moeKu 26 6 10 10
AyoumopHhuie 3anamus, BCETO 4ac. 48 12 20 16
B TOM YHCIIE:
nexiuu (J1), (dac) 22 6 10 6
npakTudyeckue/cemunapckue 3anarus  (I13), 10 10
(dac)
naboparopusie pabotsl (JIP), (dac) 16 6 10
KypcoBoil npoekT (padota) (KII, KP), (yac) * *
9K3aMeH, (4Jac) 27 9 9 9
Camocmoamenvnan paboma, Bcero (4ac) 321 87 115 119
Buo npomesccymounoit ammecmayuu:. 3a4er, OK3., OK3. OK3.
mudd. 3auer, sx3amen (3auer, udd. 3au, | Ok3., OK3.
DK3.*%*) OK3.

ES

IIpuMeyanue: KaHIUIATCKUN DK3aMEH
* - 4achl , HE BXOJSIINE B ayTUTOPHYIO HArPYy3Ky

4. ConepxaHue JUCITUTUTHHBI
4.1. PacnpeneneHue TPyI0EMKOCTH TUCIUILIMHEI 10 pa3/ieiaM U BUIaM 3aHSITHIA.
Pazgenpl, TeMBbI TUCITUTITUHBI M KX TPYJAOEMKOCTh TIPUBEICHBI B TabmuIIe 3.

Tabnuna 3 — Pa3ensl, TeMbl AUCHUILTUHBL, UX TPYAOEMKOCTh

Pasznensl, TeMBI TUCITATIINHEBL

Jlexuu 113 JIP KII CPC
(gac) (C3) (gac) (4ac) (gac)




Cemectp 6

Pasznen 1. OOmue 1mo1oxeHns
Tema 1.1. Conepxanue kypca. OCHOBHBIE
TEPMUHBI U OIPEICICHHUS.
Tema 1.2.  IIpobnembl  OpraHu3aIym,
IPOBEIEHUSI M  HCIOJb30BAHUA  TEXHUYECKUX
VM3MEPEHHUI.

15

Pa3znen 2. OCHOBHBIE IPUHIUITBI MEXAHUKH,
UCIIOJIb3YEMbBIE B U3MEPEHUSIX

Tema 2.1. OOmme 3aKOHBI JIBUKECHUI.
B3anmopeiicTBue MaTepuanbHbIX TEIl.

Tema 2.2. T'apmoHHMYecKue KoJieOaHU,
BOJIHOBOE JABIDKeHHE U 3pdekT Jlomnepa B TEXHUKE
HM3MEpPEHU.

Tema 2.3. DHepreTuyeckue XapakTEpUCTUKY
buznyecKkux 00bEKTOB, 3aKOHBI COXPAHEHHS.

40

Paznen 3. MonekynsipHO-KUHETHYECKAs TEOPHS 1
U3MEpPEHUS

Tema 3.1. ba3oBble XapakTEepUCTUKHU Ta30B Y
Kuakocted. OCHOBbI  KMHETUYECKOW  TEOpHH,
MOHSITUE TEMIIEPATYPHI.

Tema 3.2. ®a30Bbie U MeTacTaOUIILHBIC
nepexonapl. Meroabl u3MepeHuil  (u3NYECKuX
BEJIMYMH, OCHOBAaHHbIE Ha  METacTaOMJIbHBIX
nepexoax.

Tema 3.3. TepMoaMHaMHUYECKHE MPOILECCHI,|
TeMIepaTypHble HKanbl. lcronb3oBaHHE 3aKOHOB
TEPMOJIMHAMUKH, TUAPOCTATUKU U THAPOJIUHAMUKY
B (DU3MYECKUX U3MEPEHUSIX.

22

Pa3nen 4. [IpuMeHeHne 3aKOHOB ONTUKY B
(bu3NYECKUX U3MEPEHUAX

Tema 4.1. 3aKOHBI I€OMETPUYECKON OINTHKH,
OnTuyeckasi MUKPOCKOIIHS.

Tema 4.2. WuTepdepeHnonHbIe 51
NOJIIPU3ALMOHHbIE METO/IbI HU3MEpeHui,
doromMeTpusl.

10

Uroro B cemectpe:

87

Cemectp 7

Pasnen 5. OCHOBBI TEOpHH IIEKTPOMArHUTHBIX
B3aMMOJICHCTBHI B pU3UKE U TEXHUKE U3MEPEHUIT

Tema 5.1. DnekTpoctatuka H  METOMbI
M3MEPEHMI, OCHOBAHHBIE Ha €€ 3aKOHaX.

Tema 3.2. ONEeKTPOMAarHUTHBIE
B3auMoecTBUsA.  [IpuHnmmBl  mpeoOpa3oBaHUs]
HERJIEKTPUYECKUX BEJIMYNH B JJIEKTPUUECKHE.

Tema 3.3. DneKTpOMarHUTHBIE KOJEOAHUS U

BOJIHEL. BojgHoBas npupoga CBCTa.

30




Paznen 6. DneMeHTHI KBAaHTOBOM (DPU3HUKHU B
HU3MEPEHUSIX

Tema 6.1. OcHOBHBIE 3aKOHBI KBaHTOBOH
¢usuku. DIEKTPOHHOE CTPOCHHE  BEIICCTBA.
KBaHTOBBIC 3 dexThI, HCIIOJIb3yEMbIC B
($U3NIECKUX U3MEPCHUSX.

Tema 6.2. CoBpeMEHHOE CTpPOCHUE aToMa,
ctpoeHue  BemecTBa.  CHEKTpel  M3Iy4YEHUS,
MIOTJIOIICHMS ¥ UX aHaJIu3.

15

Paznen 7. Obuue cBeneHus 00 H3MEPEHHSIX

Tema 7.1. [lonsTne u3mepeHus (B TOM YHCIIC
dposoro). OCHOBHOE ypaBHEHHE U3MEPECHUH.

Tema 7.2. CTpyKTypHas cxeMa HU3MEPEHUI
W3mepurenbHas 3a1a4a.

Tema 7.3. IlorpentHocTs M3MepeHUil. AHaIN3
1 00paboTKa pe3yabTaTOB H3MEPEHHIA.

10

Paznen 8. MeToibl u3MepeHuii

Tema 8.1. Knaccuduxanus nzmepenuii. Buspi
U 00J1aCTH U3MEPEHHIA.

Tema 8.2. OcoOEHHOCTH OCHOBHBIX METOIOB
A3MEPEHUM.

Tema 8.3. Metoabl nn(pOBBIX U3MEPEHHI

Tema 8.4. OueHka HOTPEIIHOCTH H3MEPEHUN
NMpU  WCIOJB30BAHMHM  PA3IUYHBIX  METOJIOB
W3MEPEHU.

20

Paznen 9. Ilonstme o cpencTBe u3MEpeHUi
U3MEpEeHUl B  KJIACCMYECKOM U  LU(POBOM
METPOJIOTUYECKOM 00ECTICUCHHH.

Tema  9.1. OcHoBHbIE OIpeeIeHus,
CBsI3aHHBIE €O cpeactBom usMmepenuit  (CH).
OyHKIUsA TpeoOpa3oBaHUsl M IPaAyHpPOBOYHAS
XapaKTEepUCTHKA.

Tema 9.2. Knaccudpuxamus CHU. Mepsl)
N3mepurenbHble prOOpPbI u 11 (poBbIE
WU3MEPUTEIIBHBIE CUCTEMBI.

Tema 9.3. Hopmupyembie METpPOJIOTHUYECKHUE
xapakrepuctiku CH.

Tema 9.4. TouHOCTH aHANOTOBBIX U I (PPOBHIX
CH.

10

Paznen 10. Metobl 1 cpesicTBa U3MEPEHUM
Pa3INYHbIX (PU3NYECKUX BETHUUH

Tema 10.1. 'eomeTpuveckre BEINIHHEI.

Tema 10.2. DnexTpuyeckre BEIUYUHBI.

Tema 10.3. Mexannyeckue BeTHMUMHBI (Macca,
napameTpsl  JBIDKEHHs, BHOpaius, JIaBlIeHUE,
BaKyyM, PacXojl >KHJIKOCTEH 1 ra3oB).

Tema 10.4. [TapameTpbl CTPOGHUS M COCTOSIHHUS
BEIIECTB W MaTepHaioB (KOHICHTPAIHs BEIIECTB,
BJIQYKHOCTh, TEMIIEPATypa).

Tema 10.5. Ontuko-u3nyeckie n3MepeHusl.

30

Hroro B cemecrpe:

10

10

115

Cemectp 8




Paznen 11. CoBpeMeHHbBIE METOIbI UCCIEIOBAHUS
MHUKPOCTPYKTYPbI (pU3HUECKUX 00BEKTOB

Tema 11.1. MeTtonanl AJIEKTPOHHOH

MUKPOCKOIIHH. 1 2 20
Tema  11.2. Ckanupyrom@as  30HAO0Bas

MUKpOCKOIHA. ATOMHBIA CHUJIOBOM W TYHHEJbHBIN

MHUKPOCKOIL.

Pasznen 12. Metonpl u cpescTBa U3MEPEHUM Ha
TPaJULIMOHHOM U LU(GPOBOM IIPOU3BOJICTBE

Tema 12.1. V3mepeHus yrjioB, JWHEHHBIX
pa3mMepos.

Tema 12.2. 3mepenusi OTKIOHEHHH (HOPMBI H
B3aMMHOT0 PACHOJIOKEHUSI TIOBEPXHOCTEH.

Tema 12.3. H3mepeHuss mIepoxoBaTOCTU H
BOJIHUCTOCTH ITOBEPXHOCTH. 2 4 40

Tema 12.4. U3mepeHus ©  KOHTpPOJIH
napaMeTpoB pe3b0bl U 3yOUaThIX KoJiec (mepeaay).

Tema 12.5. KonTposp KauecTBa MOKPBITHHA.

Tema 12.6. MHoroyHKIHOHAIBHBIE U
CHEMATU3UPOBAHHBIC W3MEPHUTEIBHBIE CHCTEMBI
JUIl KOHTPOJISL MapaMeTpoB CIOXKHOIPO(PMIBHBIX
JIeTaJIe U y3JI0B.

Paznen 13. MeToibl KOHTPOJIS M UCTIBITAHUM Ha
TPAAUIITMOHHOM U ITU(PPOBOM IIPOU3BOICTBE

Tema 13.1. KonTponb MapaMeTpoB,
TEXHOJIOTUYECKUX  mporeccoB. Kiaccuduxarms
METOJIOB KOHTPOJIS.

Tema 13.2. Metoast u  cpeactBa 2 2 40
HEPA3pyILIAOLEr0 KOHTPOJIA.

Tema 13.3. Ha3znauenume u kiaccudukanus
METO/I0B UCTIBITAHUM.

Tema 13.4. KoHTpoiab u wucHbelTaHus HAQ
111 (POBOM IPOU3BOJICTBE

Paznen 14. [lepciexkTuBHBIE HANIPABIEHUS
pa3BUTHUS U3MEPUTEIBHON TEXHUKU
Tema 14.1. Tennenunn pa3BUTHS

U3MEPUTEIIbHOM TEXHUKH. ! 2 19
Tema 14.2. CoBpeMeHHbIE U MEPCIEKTUBHBIE
U3MEPUTENIbHBIE TEXHOJIOIMH, CHCTEMBI M CEHCOPBI.
BeimonHeHe KypcoBoro mpoexkTa 0
Hroro B cemectpe: 6 10 119
Hroro 22 10 16 0 321

[IpakTuueckass MOATOTOBKA 3aKJIOYAETCSl B  HEMOCPEICTBEHHOM  BBIMIOJHEHUU
Oo0y4arolMMHUCST ~ OMNpENEeNeHHBIX  TPYIOBBIX  (YHKUMH,  CBSA3aHHBIX C  Oy;ymei
poQeCCHOHATBHOM 1eATEIbHOCTBIO.

4.2. CopnepskaHue pa3/ieioB U T€M JICKIIMOHHBIX 3aHITHH.
ConeprkaHue pa3/ienoB U TeM JIEKLIMOHHBIX 3aHATHI MPUBEICHO B TabIuIe 4.

Ta6J'II/II_Ia 4 — Coz[epxcaHHe pa3aciioB U TEM JICKIHHUOHHOT'O [IUKJIA




Howmep pasznena

HaszBanue u conep:xkanue pas3eiioB U TEM JEKIIMOHHBIX 3aHATHI

Pasnen 1. OOmue
[IOJIOKEHUS

Tema 1.1. Conepxanne Kypca. OCHOBHBIE TEPMHHBI U

OIIpEIeTICHNUSI.
OcHOBHBIE 31IeMEHTHI Kypca. Pu3nyeckre OCHOBBI H3MEPEHUI.
Tema 1.2. IlpoGnembl opraHu3anuu, TPOBEACHUS U

UCTIOJIb30BAHUS TEXHUUECKUX U3MEPEHHH.
Knaccudukarnus ¢puznyeckux o0beKToB. @OPMBI IPEACTABICHUS
B3aUMOCBSI3U (PU3NYECKUX BEIUYUH.

Pa3nen 2. OcHOBHEBIE
MPUHIUITBI MEXAHUKH,
HCITOJIb3yEMbIC B
HU3MEPEHUSIX

Tema 2.1. OO6mme 3akoHbl ABWXKEHUA. B3aumopeiicTBue
MaTepuaIbHBIX TEIl.
Buner  nBuwkeHus. OCHOBHBIC TIOJIOKCHHSI KHHEMATHKH H
TUHAMHUKU. MeXxaHn4ecKre METO/Ibl U3MEPEHUS CUIIBI U MACCHI.

Tema 2.2. l'apMonuveckue KoneOaHus, BOTHOBOE JIBIIKEHUE
u 3¢ dext Jlomnepa B TEXHUKE U3MEPEHUH.
[lepuonuueckue mnpoueccel. Pe3oHanc B (u3uke W TEXHUKE
u3MepeHunil. duznyeckue sIBICHUS BOJTHOBBIX MTPOIIECCOB.

Tema 2.3. DHepreTHueckne XapaKTEPUCTHKH (HU3UIECKUX
00BEKTOB, 3aKOHBI COXPAHEHHUS.
Knaccugukamuss  SHEPreTH4ecKux
COXPaHEHHUSI B U3MEPEHUSIX.

XapaKTEPUCTUK. 3aKOHBI

Paznen 3. MonekymsipHo-
KHUHETUYeCKasi TEOPHs U
U3MEPCHHUS

Tema 3.1. ba3oBble XapakTEpUCTUKU Ta30B U KUAKOCTEH.
OCHOBBI KUHETHUYECKOW TEOPUH, IIOHATUE TEMIIEPATYPHI.
OCHOBHbBIE TOJOXEHUS MOJIEKYISIPHO-KUHETUYECKOH TEOPHUH
BellecTBa. [IlpuMeHeHne 3aKOHOB THUIAPO- U a3POCTATHKH.
[ToHsiTHE MaEanbHOrO U peasibHOrO ra3a. [loHsTHe TeMneparypel.

Tema 3.2. ®a3zoBbie U MeTacTaOMIbHbBIE TTEpeXoabl. MeTobl

U3MEPEHUIN buznIeckux BEJINYUH, OCHOBAHHBIE Ha
METacTaOMIbHBIX MEPEXO0/Iax.

B3anmoneiictere MOJIEKYJL. ®da3oBble MEepEXObl,
MeTacTaOWIbHBIE W KpPUTHUYECKHE cocTosiHus. [IpuMeHeHue

METacTaOMILHBIX COCTOSHHI B HU3MCPCHUAX.
Tema 3.3. TepMOI[I/IHaMI/ILICCKI/Ie IMPOLCCChI, TEMIICPATYPHBIC

LIKaJIbI. Hcnons3zoBanue 3aKOHOB TEPMOJIMHAMUKHU,
TMJPOCTATUKU M THIPOAMHAMUKY B PU3HUECKUX U3MEPEHUSX.
OcHOBHBIE  TIOJOXEHHUS TEPMOAMHAMHKHU. TemmepaTypHble

IIKaJIbl TemnoBbie METOObI N3MCPCHUS (I)I/I3I/I‘-ICCKI/IX BCJIMYHH.

Pasnen 4. Ilpumenenue
3aKOHOB ONTHKH B
(bU3NIECKUX U3MEPEHUIX

Tema 4.1. 3akoHbl reoMeTpuueckoil onTuku. OnTuyeckas
MUKPOCKOIIHS.
S SMIIMPUYECKHUX 3aKOHOB reoMeTpudecKkoi ontuku. [loctpoenue
n300pakeHusl, JaBaeMOr0 MUKPOCKOTIOM.

Tema 4.2. WnatepdepeHIMOHHBIE W TOJAPU3AMNOHHBIC
MeToasl u3mepenuii. oromerpus.
WnTepdepennus CBeETAa, MIPUHIAIT dbopMupoBaHus
UHTepQEpEHIIMOHHBIX ~ monoc.  JIuHelWHas W KpyroBas
nonspuzanus.  OCHOBHbIE  (OTOMETPUYECKHE  BEIMUYMHBI.
W3mepeHne CBETOBOrO U3Iy4EHHUs.

Paznen 5. OcHOBBI TEOpUM
AIEKTPOMArHUTHBIX

B3aUMOJICCTBUH B (DU3UKE U

TCXHUKE I/I3MepeHPII>'I

Tema 5.1. DnekTpoctaTuka WU
OCHOBaHHBIE Ha €€ 3aKOHAaX.
OCHOBHBIE TTOJIO0KEHHUS OJICKTPOCTAaTUKHM MW HUX IMNMPHUMCHCHUC B
MU3MEPEHUSIX F€OMETPUUECKHUX BEJIMYUH, BJIAYKHOCTH.
HpI/IMeHeHI/Ie HEMOJIAPHBIX JUIJICKTPUKOB B UBMCPCHUAX

Tewma 5.2. DnekTpomMarHuTHbeIe B3auMoaencTBus. [IpuHIMIBI

METOABl M3MEpPEHUH,




peoOpa3oBaHus HEAIEKTPUUECKUX BEJIUUMH B DJIEKTPUUECKHE.
OCHOBHBIE ~ 3aKOHBI ~ JJIGKTpOMarHeTusma.  lTepMo-
TEH30pe3UCTUBHBIHN 3 dekT, 3hdexT Xomia B UBMEPEHHSIX.

Tema 5.3. DnexkTpoMarHUTHBIE KOJICOAHUS ¥  BOJHBIL
BonnoBas npupoja ceera.
DneKTpOMarHUTHbIE BOJIHBI, ypaBHEeHUsI MakcBesuia. [lapamerpsl
CBETOBOI'0 M3JIy4Y€HHUs] KaK BOJHBI.

Paznen 6. DinemMeHTHI
KBaHTOBOH (PM3UKH B
U3MEPEHUAX

Tema 6.1. OcHOBHBIE 3aKOHBI KBAaHTOBOW  (DU3HKH.
ONEeKTpOHHOE CTpoeHHe BemiecTBa. KBaHTOBbIE 3(PQEKTHI,
UCIIOJIb3YEMbIC B (DU3MUECKUX U3MEPCHHSIX.

TennoBoe m3nyueHue abcomOTHO YepHoro tena. Potodrddexr.
KopnyckyisipHo-BOJIHOBOM IyaJIi3M. [Tpuanmn
HeonpeneneHHOCTH [ ei3enOepra.

Tema 6.2. CoBpeMEHHOE CTpOEHHE aToma, CTPOCHUE
BeniecTBa. CeKTphbl U3Ty4EeHUS, TOTJIOUICHHS U UX aHaJIU3.
CoBpeMeHHass Mojnenb artoMa. KBaHTOBBIE XapaKTEPHUCTUKU
aneKTpoHOB. OOpa3oBaHHWE MOJEKYl U KPHCTAUIOB. AHalu3
CHEKTPOB M3JIyYCHHS U TOTJIONMICHHS.

Pazgen 7. O0Omue cBeneHus
00 M3MepeHnH

Tema 7.1. [lonarue usmepenust (B TOM 4ucie MUPPOBOIO).
OcHOBHOE ypaBHEHUE U3MEPEHUN
OcHOBHBIE TEPMUHBI, CBS3aHHbIE C U3MepeHUsMH. Lludpossie
n3MepeHusi. OCHOBHOE YpaBHEHHE U3MEPEHUI U €r0 AJIEMEHTHI.

Tema 7.2. CtpykrypHast cxema usmepenuil. MamepurenpHas
3aj1aya
DneMeHTbl M KaHallbl CTPYKTYPHOM CXE€Mbl HW3MEpPECHUM.
CtpykTypa M cojaepKaHHE 3TaloB PpEUICHUs H3MEPUTEIbHOU
3a/1a4u.

Tema 7.3. [lorpemrHocTs u3MepeHuil. AHaiusz u oOpaboTKa
pE3yJIbTaTOB U3MEPEHUN
Bunel norpemHoctel  m3MmepeHus. MeTonbl  onucaHus U
OLICHMBAHMsI MOTPEIIHOCTEH M3MepeHHi. OCHOBHBIE NPUHIIUIIBI
CyMMHpOBaHHMsSI  MOTpemHocTe  u3MepeHuil.  OOpaboTka
U3MEPEHHBIX 3HAYCHUH (PU3NYECKUX BEJTUYMH.

Paznen 8. O0Omue ceeneHust o
METOJIaX U3MEpPEHUI

Tema 8.1. Knaccudukauus msmepenuil. Bunpl u obnactu
U3MEPEHUM.

[Tpunuunel  knaccudukanuu u3MepeHudl. Tumbl U BUIBI
U3MEpPEHUl 1Mo  pa3nnyHbIM  KputTepusaMm. CTpykTypa H
cojiepkaHue o0JacTelt U3MEpEeHU.

Tema 8.2. OCOOEHHOCTH OCHOBHBIX METOJ0B U3MEPEHHH.
Meronsl UM3MEpEHHH: METOABl HENOCPEICTBEHHOW OLICHKH,
MeTOAbl cpaBHeHUss ¢ Mepoil. Kiaccudukamuss MeToq0B
U3MEPEHUM.

Tema 8.3. Metonbl LU(POBEIX U3MEPEHHIA
Knaccudukanus u npuMeHeHne HIUPPOBBIX METOAOB U3MEPEHUH.

Tema 8.4. OrneHka TNOTrPeMIHOCTH U3MEPEHUl  MpHU
MCIIOJIb30BaHUU PA3INYHBIX METO/I0B U3MEPEHHI.

AHanu3 BIMSHHS HCIOJIB3YEMOTO METOJa Ha IOTIPEIIHOCTh
U3MEpPEHUIl: TeOMEeTpUUYECKHe H3MEpPEHUs, HU3MEpPEHUs MaccChl,
IIEKTPUYECKUE U3MEPEHUS.

Pa3nen 9. Iloustue o
CPEICTBE U3MEPEHUN B
KJIACCUYECKOM U IIUPPOBOM

Tema 9.1. OcHoBHbIe ompeneneHus, cBsizanHbie ¢ CU.
OyHKIMS TPeoOpa30oBaHUs U TPATyHPOBOYHAS XapAKTEPUCTUKA
Onpenenennst CU 1 CMEXHBIX TEPMUHOB IO MEKIYHAPOJHBIM U




METPOJIOTHYECKOM
obecreueHuu.

HallMOHAJILHBIM HJI. DyHKIUH, HCTOJIb3yEMbIE st
MareMaruuyeckoro onucanust CH.

Tema 9.2. Knaccudukamus CHU. Mepsl. U3meputenbHbe
puOOpPEI 1 IU(POBBIE UZMEPHUTEITHHBIC CUCTEMBI
[Tpuntuner knaccudukaruu CU. Tlpumepsr mep dusnueckux
BEJIMYUH: MEPHI JUTMHBI U AJIEKTPUUECKOTO COMPOTUBIICHUS, TUPH.
Knaccudukanus u mnpuMepbl COBPEMEHHBIX H3MEPUTEIbHBIX
IprOOPOB U CUCTEM.

Tema 9.3. Hopmupyembie METPOJIOTHYECKUE
xapakrepuctuku CU
['pynnbl  HOPMHUPYEMBIX  METPOJIOTMUECKUX  XapaKTEPUCTHUK
cpenctB  usmepeHuii. Tpebosanuss HJI x HOpMHUPOBaHHIO
METPOJIOTHUECKUX XapaKTEPUCTUK CPEICTB U3MEPEHUI.

Tema 9.4. TouHOCTH aHANOTOBBIX U IUPpPoBBIX CU
Knaccel Tounoctn CM. AOcoIOTHasA, OTHOCUTENbHAS MU
npuBeieHHas norpemHoctu CU.

Pa3nen 10. Metoas! u
CpEICTBAa U3MEPEHUI
pa3sIUYHBIX (PU3NYECKUX
BEJIMYUH

Tema 10.1. 'eoMeTpruuecKkre BETMUUHBI
N3mepsiembie TeoMeTpudeckue BennuuHbl. Kiaccudukauus u
Ha3HAUY€HHE METOJOB U CPEACTB M3MEPEHUN T'€OMETPUUYECKUX
BENMYMH. MexaHnnueckue u ontuko-mexannyeckue CU.

Tema 10.2. DnekTpuueckrue BETUUUHBI
N3mepsiembie snekTpuyeckue BenuuuHbl. Krnaccudukamus u
Ha3HauY€HHE METOJOB M CPEICTB H3MEPEHHI 3JIEKTPUUYECKUX
BeNMYUH. V3MepeHue mnapamMeTpoB AJIEMEHTOB SJEKTPUUYECKUX
Hene.

Tema 10.3. Mexanuueckue BEITMUUHbBI
H3mepsiemble MeXaHWYECKHE BEIMYMHBI. (Macca, IMapameTpsl
JIBIDKCHUSI, BUOpAIHs, JaBICHUE, BAKYyM, PacXo]l KUJIKOCTEH U
razoB). Knaccudukanus W Ha3HAyeHHE METOJIOB M CPEICTB
MU3MEPEHHUI MEXaHUUECKUX BEJIMYHUH.

Tema 10.4. [TapameTpsl CTpOEHHUS M COCTOSIHUSI BEUIECTB U
MaTepHuaoB
N3mepsiemble  BEMYMHBI, XapakTEPU3YIOLIUE CTPOEHUE U
COCTOSIHME BEIIECTB W MaTepHaioB (KOHIIEHTPAIUS BEIIECTB,
BIQXHOCTh, IUIOTHOCTh, Temmeparypa). Kriaccuduxamus wu
Ha3Ha4Y€HHE METOJ0B U CPEJICTB U3MEPEHUII.

Tema 10.5. Onruko-¢puznueckrue n3MepeHus
W3mepsiemble ONTUKO-GU3NYECKHUE BETUYHUHBI (OCBEIICHHOCTD,
SIPKOCTb, TTApaMETPhl ONTUYECKUX CPEJl, I[BET, CIIEKTPhI, IHEPTHUS
omtuueckoro usnydeHus). Krmaccudukanuss u  HazHaueHHe
METOJIOB U CPEACTB U3MEPEHHU.

Pazpen 11. CoBpemenHsbIe
METO/Ibl UCCIIEI0BAHUS

MHUKPOCTPYKTYPBI
buznyecKux 0ObEKTOB

Tema 11.1. MeToap! 21€KTPOHHON MUKPOCKOIIUH.
IIpocBeunBaromiass M pacTpoBasi dJIEKTPOHHAS MUKPOCKOIHMS.
[TpunHuMMIBI peructpanuu HHGopMaru 06 0ObEKTE.

Tema 11.2. Ckanupyromas 30HI0Bas MHUKPOCKOIIUS.

ATOMHBIN CUJIOBOW U TYHHEJIBHBI MUKPOCKOIL.
[Tpunmunsr  padotsl C3M. OCOOGEHHOCTH TOMHO-CHJIOBBIX U
TYHHEJIbHBIX MUKPOCKOIIOB, c(hepa MpuMeHEeHHUs! M OTpaHUYEHHUS.

Paznen 12. Metoan!
CpEeICTBAa U3MEPECHUI Ha
TPaIUIIMOHHOM U IU(PpOBOM
MIPOM3BOJICTBE

Tema 12.1. Merponorudeckoe obecrnedeHne IHUPPOBOTO
MIPOM3BOJICTBA
TunoBast CTpyKTypa HU(PPOBOro Mpou3BoACcTBa. [IpOMBIILICHHBIH]
VHTEPHET BEIEH. CoBpeMeHHbIe IIPOU3BOJCTBEHHBIE




WH(pOPMaITMOHHO-U3MEPUTETHHBIC CUCTEMBI. Pabota
u3MepurTenbHoi nHopmanueii B popmare BigData.

Tema 12.2. I3mepeHus yrioB, JMHEHHBIX pa3MEpPOB

Meroasl M cpeacrBa M3MEPEHUH  YIJIOBBIX  BEJIMYUH.
W3meputenbHbli  MHCTPYMEHT, PBIYQKHO-MEXAHUYECKHE U
ONTUKO-MEXAaHUYECKUE CpPEACTBA M3MEPEHUM JIMHEWHBIX U
JIMaMeTpalbHbIX Pa3MEpOB.

Tema 12.3. M3mepenust oTKJIOHEHUS (OPMBI M B3aUMHOTO
PacIoJIOKEHUs TOBEPXHOCTEN
Knaccupukamuss ~ orkiioHeHndt  GopMbl M B3aMMHOTO

pacIoaoXKeHus MMOBEPXHOCTEH. CpencrtBa HU3MEpPEHUI
OTKJIOHEHU I (bopMBI MJIOCKUX u HMJTUHAPUYECKUX
MTOBEPXHOCTEH.

Tema 12.4. I3mepeHus 11epoxoBaTOCTh NOBEPXHOCTH
[TapameTppl 1IEPOXOBATOCTH IOBEPXHOCTEH U CHOCOOBI ee
OLICHKH. MeTroabl M CpelacTBa H3MEPEHUM IIEPOXOBATOCTH
HOBEPXHOCTH.

Tema 12.5. U3MmepeHuss U KOHTPOJIb NapaMeTPOB PE3bObI U
3y04aThIX KoJsiec (rmepeaay)

OcHoBHBIE TIapaMeTpbl pe3bObl U 3yOUaThIX KoJjec (mepenad).
KoMIUIeKCHBIN ¥ MTO3JIEMEHTHBIA KOHTPOJIb TTApaMETPOB Pe3bOEbI.
KoHTpoab HOpM TOUHOCTH 3y0uUaThIX KOJEC U Mepejad.

Tema 12.6. KonTpousb kadecTBa MOKPBITHIA
Knaccugukanus nokasareneid kauecTBa MOKPBITHH. MeToasl u
CPEJCTBAa U3MEPEHMs TOJIMHBI, TBEPAOCTH M ILIEPOXOBATOCTU
MOKPBITHH (IJICHOK).

Tema 12.7. MHoOrodgyHKUIHNOHAIBHbIE U3MEPUTENIbHbBIE
CHUCTEMBl JUIsI KOHTPOJS TMapamMeTpoB  CIOXHOMPOQHIBHBIX
JleTaneu u y3JioB
CrnoxHonpopwibHble J€Tadl U Y3Jbl, HCIOJb3yeMble MpU
MIPOU3BOJICTBE HAYKOEMKHUX u3Aenuil. CUCTeMBbI Il U3MEPEHUSI U
KOHTPOJISI NapaMeTPOB CIJIOKHBIX JETaled: BUIEOMUKPOCKOIIBI,
KOHTPOJIbHO-U3MEPUTEIIbHBIE MaIIHHBI, npodunorpadsl,
JIa3€pHBbIE TPEKEPHI.

C

Pazgen 13. Metonasl
KOHTPOJISI U UCTIBITAHUI Ha
TPAIUIIMOHHOM U IUPPOBOM
MIPOU3BOJICTBE

Tema 13.1. KoHTponb mnapaMeTrpoB TEXHOJIOTMUECKHUX
nporecco. Knaccugpukaius MeTo10B KOHTPOJIS.
Hcnonp30BaHne KOHTPOJIS IPU TEXHOJOTMUYECKOH o00paboTke
neraned. [IpuHImne! kiaccuukanum METO10B KOHTPOJIS.

Tema 13.2. MeTtonpl U cpeACTBa HEpa3pyIIAOIIETO
KOHTPOJISl Ha TPAJAULIMOHHOM U IIU(PPOBOM IPOU3BO/ICTBE.
OCHOBBI HEepa3pyILaroIIero KOHTPOJISL. MeTtob
HEPa3pyLIAOUIEr0 KOHTPOJIS: paguallMOHHBIM, MarHUTHBIN,
BUXPETOKOBBINM, aKyCTHYECKHH, onTtudeckuil. Hepaspymarommit
KOHTPOJIb Ha IIU(POBOM MPOU3BO/ICTBE.

Tema 13.3. HasnaueHue u KjaccUpUKalus METOJOB
UCIIBITaHUMN.
[Tpunumne! K1accuuKa MeToA0B HucHbITaHuN. OCHOBHBIE
BU/Ibl UCIIBITAHUIN: MEXaHUYECKUE, HA yJapHbIE BO3JECHCTBUS, Ha
BO3JICHCTBUE BUOpAIIMi, Ha BO3/ICUCTBUS JIMHEHHBIX YCKOPEHUH,
UCTIBITAHUS DJIEKTPOOOOPYAOBAHMUSL.

Tema 13.4. KoHTposb ¥ WHCHOBITAaHUS Ha IHPPOBOM
IIPOU3BOJICTBE




Paznen 14. [lepciekTuBHBIE
HampaBJICHUS Pa3BUTHS
HU3MEPUTEIILHON TEXHUKHU

Tema 14.1. TenaeHuun pa3BUTHS U3MEPUTEITBHOU TEXHUKH.
OO030p OCHOBHBIX HAampaBICHUN pPa3BUTHI HU3MEPUTEIHLHON
texHuku. M3mepurenbHas Texuuka u Uunycrpus 4.0.

Tema 14.2. CoBpemeHHbIE u IIEPCIEKTUBHBIC
M3MEPUTEIIbHBIE TEXHOJIOTUU, CUCTEMBI U CEHCOPBIL.

CTpyKTypa TUIIOBOM M3MEPUTENLHOM cUcTeMBbI. [lepcrieKTUBHbBIE

1M(POBbHIE TATYUKU U CEHCOPBI.

4.3. Tlpaktuyeckue (CEMUHAPCKUE) 3aHITHS
Tembl IpakTHUECKUX 3aHATHI U UX TPYJOEMKOCTb ITPUBE/ICHBI B TAOIHIIE 5.

Tabmuua 5 — [IpakTuyeckue 3aHATHS U UX TPYJOEMKOCTb

W3 Hux Ne
Ne | Tewmsl npaktudeckux | @opmel IpakTU4EeCKuX | TpynoeMKOCTb, |IIPAaKTHUYECKOM |pasnena
/o 3aHATHI 3aHATAN (gac) MIOJTOTOBKH, | TUCLIMII
(dac) JIUHBI
Cemectp 8
1 | CpencrBa u3MepeHui Paz6op 3 1 12
u KOHTPOJIS Ha  JIOTIOJIHUTEIHHOIO
MIPOU3BOJICTBE. MaTepHuaa, TUCKYCCHUs
2 | Hepazpymarommii Paz6op 3 1 13
KOHTPOJTb. JOTIOJTHUTEITHHOTO
MaTepuana, TUCKYCCHs
3 | TunoBble UCHBITAHHS Paz0op 4 2 13
MaTepuasoB, J1eTaled  JTOMOJHUTEIHLHOTO
Y TOTOBBIX M3/ICIHN MaTepHuaa, TUCKYCCHUs
Bcero 10
4.4. JlaGopaTopHble 3aHATHS
Tembl TaOOPaTOPHBIX 3aHATUNA U UX TPYAOEMKOCTh MPUBEICHBI B TaOHIIE 6.
Tabnuna 6 — JlabopaTtopHble 3aHATHS U UX TPYJOEMKOCTh
N3 Hux No
Ne HaumenoBanue nabopatopHbix padboT TpynoeMKoCT®, | MPAKTHHECKOH | pasaesa
/o (dac) MOJATOTOBKH, | JUCITHII
(gac) JIMHBI
Cemectp 6
1 | Pacyer norpenHocTy BeCoB 2 1 2
2 | UccnemoBaHne OCHOBHBIX METPOJIOTHUECKUX 2 1 2
XapaKTePUCTHK IIIEKTPOMEXaHUIECKHIX
M3MEPHUTENBHBIX PUOOPOB
3 | M3Mepenue cKOpoCcTH BpallleHUs TAXOMETPOM 2 1 2
Cemectp 7
1 [IpsiMbie, KOCBEHHBIE U COBMECTHBIE 4 2 5,10
U3MEpEHUsl.
2 | V3mepenHwust 4acTOTHI, Iepruo ¥ (assl 3 1 5,10
AJIEKTPUYECKUX CUTHAJIOB.
3 | U3mepenune mapaMeTpoB AIEKTPUICCKUX 3 1 5,10
Lenen
Bcero 16




4.5. KypcoBoe npoeKTHpoBaHKe/ BEITIOTHEHNE KYPCOBOM pabOThHI

Lenp kypcoBoro mpoekra: pa3paOoTKa METOAMKH H3MEPEHHH pa3jINYHbIX BEJIMYWH;
pa3paboTKa METOIMKHN KaTHOPOBKHU WJIM TIOBEPKH CPEJICTB U3MEPEHHUIA.

YacoB npakTU4eCKON MOJATOTOBKU: 8.

[IpumepHBIe TeMBI 3alaHUi HA KypCOBOM IIPOEKT IpuBeaeHbl B pazaene 10 PIT/I.

4.6. CamocrosrenbHas paboTa 00yJarouIxcs

Buapl camocTosTenbHON pabOThI B €€ TPYIOEMKOCTh IPUBEICHBI B TabuIe 7.

Tabmmua 7 — Bugsl caMocTosTeNbHON PabOTHI M €€ TPYIOEMKOCTb

. Bcero, | Cemectp 6, Cewmectp 7, Cewmecrtp 8,
Bun camocrosiTensHO#M paboTh
qac qac qac yac
1 2 3 4 5
H3ydeHne TeopeTHuecKoro MmaTepuana 100 30 40 30
nucuuruael (TO)
KypcoBoe npoextuposanue (KII, KP) 30 - - 30
Pacuerno-rpadguueckue 3ananus (PI'3) - - - -
Brimonaenue pedepara (P) - - - -
[ToaroroBka K TEKyIeMy KOHTPOJIIO i ) i i
ycneBaemoctu (TKVY)
Jomamaee 3ananue (J13) 50 20 20 10
KonTponbubie paboTel 3a04HNKOB (KP3) 120 40 40 40
[ToaroroBka K MPOMEXKYTOUHOMN 21 7 7 7
atrecrauuu (I1A)
Beero: | 321 87 115 119

5. [lepedyenn yueOHO-METOIUYECKOTO 0OECTICUCHUS

JIJISL CAaMOCTOSITENLHOM pa6OTI>I O6y‘IaIOH_[I/IXCH IO JUCHHUITIINHE (MOI[yJ'IIO)

Y4eOHO-METOAMYECKNE MaTepHalibl Il CaMOCTOSITENIbHOM pabOThl 00YYaroIIMXCsl yKa3aHbl B

ma. 7-11.

6. IlepeueHb MeYaTHBIX U AEKTPOHHBIX YUEOHBIX U3AAHUIN
[lepedyeHpb MeUaTHBIX U DJIEKTPOHHBIX Y4eOHBIX M3IaHUH MPHUBEIeH B TaOIUIE 8.
Tabnuua 8— [lepeyeHp Me4YaTHBIX U AJIEKTPOHHBIX YUEOHBIX M3AaHUMN

Komuects
0
AK3EMILISP
OB B
ITudyp/ Oubmorex
URL azpec bubnuorpaduyeckas ccpiika e
(kpome
IEKTPOHH
BIX
SK3EMILISP
OB)
006 O-75 OcHoBbl MeTposioruu: yueOHuk / OKpenuinon 5)
B.B. u np. — CII6: I'VAII, 2020. 479 ctp.
https://znanium.com/catalog/docu | Metposorusi, CTaHIapTU3AIHS U
ment?id=373502 ceptudukanys: yueoHuk / iBanoB A.A. u 1p.



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

— M: UHOPA-M, 2021. 301 ctp. /

004 11 75

[Tudposast meTposiorus : yaebHoe nmocodue /
1O. A. Auroxuna [u np.] ; pea. B. B.
Oxkpenmiios ; C.-Ilerep6. roc. yH-T a3pOKOCM.
npudopoctpoenus. - Cankr-IlerepOypr : U3n-
Bo ['VAIIL, 2021. - 181 c.

https://znanium.com/catalog/prod
uct/1405813

[leep, A. Uaayctpus 4.0 : OT IpopbIBHOMN
Ou3HeC-MOAENH K aBTOMAaTHU3aluu Ou3Hec-
nporeccos : yueOHuk / A. B. Illeep ; mep. ¢
anria. O. A. Bunnuenko, /[. B. Credanosckoro
; mox Hayd. pex. . B. Credanosckoro. -
Mockga : M3marenasckuil fom «Jlemo»
PAHXwul'C, 2020. - 72 c. - (AxkageMuueckuit
yueOHuK). - ISBN 978-5-85006-194-4. - Tekcr
: 9NeKTpoHHBIN. - URL:
https://znanium.com/catalog/product/1405813
(mata obpamenwus: 13.05.2022).

https://znanium.com/catalog/prod
uct/1405779

[Mudposas tpanchopmarnus: [oT, Al, VR, Big
Data / Digital Transformation: 10T, Al, VR,
Big Data : c6opuuk noxmnanos XII
MEXYHAPOIHOM CTYJICHUYECKOW HAYYHO-
NPaKTUYECKON KOH(EPEHIUY / OTB. 3a BbIIl. M.
A. lBanoBa. - Mocksa : [leno (PAHXul'C),
2019. - 256 c. - ISBN 978-5-85006-171-5. -
Texcr : anexTponHsbIi. - URL:
https://znanium.com/catalog/product/1405779

/https://znanium.com/catalog/doc
ument?id=357461

Mertponorus: yueonuk /. baBsikun O.b. u np. —
M: ®opywm, 2020. - 522 ctp.

/https://znanium.com/catalog/doc
ument?id=370818

CranpapTusanus, METPOJIOT U,
MOJTBEPXKIEHNE COOTBETCTBUS: yUEOHUK /
bonapes B.I1. - M: UTHOPA-M, 2021. - 365
CTp.

53 T30

Tewinop JIxx. BBegenue B Teopuro ommook. M.:
N3n. Mup, 1985. —324c.

2 3k3. ®O

681.2 M45

Meitzna @. DneKTpOHHBIE N3MEPUTEIIBHBIE
npuOOpsl M METOIbI U3MepeHuit. M.: Mup,
1990. — 535c.

2.9k3.-I'C;
3 9K3.-
DO; 3
9K3.- CO

3akoH P®D «O0 obecrnieueHnn eqUHCTBA
U3MEPEHUIN.

3akoH P® «O cranmaptuzanuu B Poccuiickoit
denepauuny».

ITonosxkeHue 0 eAUHUIIAX BEIUYMH,
JIOMYCKAeMBbIX K MPUMEHEHUIO B Poccuiickoi
®e-neparuu (ITocranosnenne [IpaBurenscTBa



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

Poccuiickoii @enepanuu ot 31 oxTs16pst 2009
r. Ne 879).

7. TlepedeHb 3JIEKTPOHHBIX 00pPa30BaTEIbHBIX PECYPCOB
UH()OPMAIIMOHHO-TEICKOMMYHUKAIIMOHHO# ceTH «VHTepHeT
[epeuenn AIIEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB UH()OPMAIIMOHHO-
TEJICKOMMYHHKAMOHHOW ceTH «HTepHeT», HEOOXOMUMBIX [UIi OCBOCHHUS HCIHILUINHBI
npuBezieH B Tabnuue 9.

Tabmua 9 — IlepedyeHb DICKTPOHHBIX 00pPA30BATEIBHBIX PECYPCOB HH(OPMAMOHHO-
TEIICKOMMYHHKAIIMOHHOM ceTH «HTepHeT)
URL anpec HaumenoBanue
http://fundmetrology.ru/ denepanbHbIi HHOOPMAITMOHHBINA (HOH/T
110 00ECTICYCHHIO SAMHCTBA U3MEPEHU
http://metrologe.ru/lektsii-po-normirovaniyu- MeTpoIOrHueCKUEe OCHOBBI TEXHUIECKHUX
tochnosti-i-tekhnicheskim-izmereniyam/99- U3MEpEHUi

metrologicheskie-osnovy-texnicheskix-
izmerenij.html

http://quality.eup.ru/ METROL/mo.htm Merposoruueckoe odecredeHue
http://www.gumer.info/bibliotek Buks/Science/metr/ | Metposorusi, cTanaapTu3aius u
01.php cepTUUKAIHS

http://studopedia.net/10 167295 printsipi-i-metodi- | IIpuHIKIBI B METOABI K3MEPCHHS
izmereniya.html

8. IlepedeHb MHPOPMAITMOHHBIX TEXHOJIOTUI
8.1. [lepevueHp MPOrpaMMHOTO OOECIICUCHHSI, HCIIOJIB3YeMOTO TIPH OCYIIECTBICHUH
00pa30BaTeNbHOTO MpoIiecca Mo TUCIUTUINHE.
[TepeueHs UCTIOIB3YEMOT0 TPOTrPAMMHOTO OOecTIieueHus pecTaBieH B Tadbmuie 10.

Tabmuua 10— IlepedyeHs nporpaMMHOro o0ecreyeH s

Ne m/m HanmeHnoBanue

He npenycmorpeno

8.2. Ilepeuenn UH(OPMAIIMOHHO-CITPABOYHBIX CUCTEM,HCII0NIb3yEeMbIX npu
OCYIIECTBIICHUU 00pa30BaTEIHLHOTO MPOoIlecca MO JUCIHILTHHE

[lepeuenr UCHOMB3yeMBIX HMH(POPMAIMOHHO-CIIPABOYHBIX CHCTEM TMPEJICTaBICH B
Tabauie 11.

Tabnuna 11— Ilepeyens HHPOPMALMOHHO-CITPABOYHBIX CHCTEM

Ne i/ HanmeHnoBaHue

He npenycmorpeno

9. MarepuanbHO-TeXHHYECKast 6a3a
CoctaB MaTepHambHO-TEXHHUYECKON 0a3bl, HEOOXOAUMOW IS  OCYIIECTBIICHUS
00pa30BaTeLHOTO MpoIiecca Mo TUCITUTUIHHE, TIPECTaBICH B TabmuIel 2.

Tabnuna 12 — CoctaB MaTeprabHO-TEXHIYECKON 06a3bl

Ne HaumeHoBaHMe cOCTaBHOMN 4acTu Howmep aynutopun
n/m MaTepUaIbHO-TEXHUUECKOH 0a3bl (pu HEOOXOMMOCTH)



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://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://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

1 MynbsTUMeauiiHas JIEKIUOHHAS ay IUTOPHUS

2 | Cnenuanu3upoBaHHas JJaOOPATOPUS «KMETPOJIOTHH U 52.51, 52.50

TEXHUUYECKUX M3MepeHuit», « ludpoBoit Mmerposorumy»

10. Omnenounble cpencTBa sl IPOBEACHUS IPOMEKYTOUHOM aTTeCTaIlN
10.1. CocTaB OIICHOYHBIX CPEICTBAJS MPOBEACHUS IPOMEKYTOYHOM aTTeCTaI[UH
00ydJaronuxcs mo IMCUUILIMHE TpUBe/IeH B Taosmie 13.
Tabnuna 13 — CocTaB OIEHOYHBIX CPECTB JIJIS POBEACHUS TPOMEKYTOUYHOHN aTTeCTaIluu

Buza npomexyTo4HON aTTecTaluu IlepedyeHp OLICHOUHBIX CPEACTB
OK3aMeH Crucok BONpPOCOB K dK3aMEHY;
DK3aMeHaI[HOHHEIC OUJICTHI,
3amaun;
TecTsl.
BrinonHeHne KypcoBoro npoexra DKcrnepTHas OLlEHKAa Ha OCHOBE TpeOOBAaHUH K

COJICPIKAHHIO KYPCOBOTO TIPOCKTA.

10.2. B kayectBe KpUTEpUEB OICHKH YpOBHSA CHOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMHCcs NMPUMEHseTCsl 5-0ajuipHas IIKajla OLEHKU C(HOPMUPOBAHHOCTU
KOMIIETEHIIUM, KOTopas npuBeacHa B Tabauie 14. B Teyenue cemecTpa MOXKET MCIOJIb30BATHCS

100-0ayuipHass  mkaia

MO,Z[ynLHO-prITHHFOBOfI CHCTCMbI yHI/IBepCI/ITeTa, IIpaBujia

HCIIOJIBb30BaHUA KOTOpOfI, YCTAHOBJICHBI COOTBCTCTBYIOIIHMM JIOKAJIbHBIM HOPMATHBHBIM aKTOM

I'VAIL

Tabmmna 14 —Kpurepuu onieHKH ypoBHS chOPMHUPOBAHHOCTH KOMIETEHITHH

OrieHKa KOMITETEHITUN

5-0ayuipHad mIKaia

XapakTepucTrka chOpMUPOBAHHBIX KOMITETEHIIMI

— oOyyaromuiics TayOOKO M BCECTOPOHHE YCBOWJI IPOrpPaMMHBII
MaTepuar;

— YBEPEHHO, JIOTUYHO, I1OCIIEI0BATEIbHO U TPAMOTHO €0 U3J1araer;

— ONUPAsACh HA 3HAHUS OCHOBHON M JONOJHMUTENBHOM JHTEpaTyphl,

«OTIIMYHO) J
GATTCHON TECHO MPUBS3bIBAET YCBOCHHBIE HAYYHBIC TIOJIOKEHUS C MTPAKTUUECKON
JIeATETLHOCTHIO HAIIPaBICHUS;
— yMeTo 000CHOBBIBAET U apTYMEHTUPYET BBIIBUTAaEMbIE UM HJIEH;
— JIeJIaeT BBIBOALI H 000OIIEHHS;
— CBOOOJTHO BJIQJICET CUCTEMOM CIIEUATM3UPOBAHHBIX MIOHIATHM.
— o0yyJaronuics TBEpI0 YCBOWII MPOTPAMMHBIN MaTepua, rpaMOTHO U
M0 CYLIECTBY M3JaraeT ero, ONUpasCh Ha 3HAHUS OCHOBHOM
JUTEpaTypHl;
«xopomon — HE JIOMYCKAET CYIIECTBEHHBIX HETOYHOCTEH; )
— YBSI3BIBACT YCBOCHHBIE 3HAHUS C MPAKTHUYECKOW JI€ATEIbHOCTHIO
«3aUTEHO»
HaIlpaBJICHUS;
— apryMEHTUPYET HAy4YHbIE MMOJIOKEHHUS;
— JIeJIaeT BBIBOALI B 000OIICHHS;
— BIIAJICET CHCTEMOM CIICIIMAIM3UPOBAHHBIX TTOHITHH.
— o0yyaromuiicss YCBOMJI TOJBKO OCHOBHOW MPOrpaMMHBIM MaTepual,
M0 CYIIECTBY HM3JIaraeT €ro, OMHpasCh Ha 3HAHUSA TOJHBKO OCHOBHOM
JUTEpaTypHl;
— JIOMYCKaeT HEeCYIIECTBEHHBIE OMMOKH U HETOYHOCTH;
«YIOBIICTBOPUTEITLHOY o
GAUTCHOY — UCIIBITHIBAET 3aTPYAHEHUsT B MPAKTUYECKOM HNPUMEHEHUM 3HAHUU

HaIpaBJICHUS;
— ci1a00 apryMeHTUPYET HaydHbIE MTOJIOKEHMS;

— 3aTpyAHsieTcs B (OpMYyITUPOBaHUHU BBIBOJIOB U 0000ILIEHNUI;

— YaCTUYHO BJaJIeeT CUCTEMOM CIIENMaIN3UPOBAHHBIX TOHITHH.




Or11eHKa KOMITETEHITUHN

5-0aiubHas mKana

XapaxrepucTrka chopMUPOBAHHBIX KOMIIETEHIUI

— o0ydJaromuiicss He YCBOWJI 3HAYUTEIBHOM 4YacTH IPOrPaMMHOIO

Mmarepuaa;
EEYIORIETRODHTEIEHOD | JIONyCKAeT  CYIIECTBEHHbIE  OMIMOKU U HETOYHOCTH  TIpH
«HC 3ATICHONY paccMOTpeHHH pobsIeM B KOHKPETHOM HalpaBlICHUH; 5
— MCTIBITBIBAET TPYIHOCTH B MPAKTHYECKOM IPUMEHEHUH 3HAHUIA;
— HE MOKET apryMEHTHPOBATh HaY4HbIE MIOJIOKECHMUS,;
— He (OPMYIUPYET BBIBOJOB M 0000IIEHHUH.
10.3. TunoBble KOHTPOJIbHBIE 33/1aHUS MJIM UHbIE MaTepHAIbL.
Bormpocs! (3agaun) nis s5K3aMeHa IpeIcTaBlIeHbl B Tadymie 15.
Tab6muma 15 — Borpocs! (3agaun) 115 2K3aMeHa
Kon
Ne m/m [Tepedyens BonmpocoB (3a1a4) 1S IK3aMeHa
UHJIMKaTopa
1 [TonsiTus Gusmueckuii 00bEKT, pu3myuecKkas BeIMunHa, (PU3NIeCcKoe K-3.3.3
noJe.
2. Bunel neukenns. OCHOBHEBIE ITOJIOKEHHST KHHEMATHUKU U JHHAMUKH. I1K-3.3.3
3 [lepnonnyeckue npouecchl. Pe30HaHC U SBICHUS BOTHOBBIX MK-3 3.3
IIPOLIECCOB B TEXHUKE U3MEPEHUI
n MonexysipHO-KMHETHYECKas TeOpHsl. 3aKOHBI THIPO- M adPOCTATHKH MK-3 3.3
B U3MEPEHUSIX.

5 ®a3oBbIe IEPEXObl, METACTAOMILHBIC M KPUTHUECKHE COCTOSTHUS. MK-3 3.3
' ITpuMeHeHne MeTacTaOUIIbHBIX COCTOSIHUM B H3MEPEHUSIX. o
6 WuTepdepeHnoHHbIe 1 MOISPU3ALNOHHBIE METOABI H3MEPEHH. TK-33.3
' doTomeTpus. o
7 OCHOBHBIE TIOJIOKEHHUS AIIEKTPOCTATUKU M UX MPHUMEHEHHE B TK-33.3
' U3MEPEHUsX (PU3NYECKUX BEJTUYMH. o
8 OcCHOBHBIE 3aKOHBI dJIEKTpOMarHeTnsma. Tepmo- u K-3.3.3
' TEH30pe3UCTUBHBIN 3D hekT, 3p ekt Xomna B U3SMEPEHUSIX. o
9 DJeKTpoMarHuTHbIE BOJIHBI, ypaBHeHUs MakcBeina. [Tapamerpsl K-3.3.3

CBETOBOT'O M3ITyYSHHSI KaK BOJIHEI.

10. CoBpeMeHnHas MoJienb aToMa. KBaHTOBBIE XapaKTePUCTUKU K-3.3.3

251eKTpoHOB. O6pa3oBaHNE MOJIEKYJ U KPUCTAJLIOB.
. I1K-1.3.3
11 [TonsiTHE 00 M3MEPEHNHU: OCHOBHOE ypaBHEHHE N3MEPEHUH, K- 3.1
romomMopdusm. K-3.3.3
IK-1.3.3
12. Knaccudukanus usmepeHuii. ITIK-2.3.1
[1K-3.3.3
IK-1.3.3
13. HopwmaiibHble yCIIOBHSI N3MEPEHUN. [1K-2.3.1
I1K-3.3.3
[K-1.3.3
14. CrpykTypHas cxema U3MEPEHUN U U3MEPUTEIbHAS 3a7a4a. [K-2.3.1
I1K-3.3.3
. . . [IK-1.¥.3
15. Busl norpemHocTeit 1 HeolnpeIeIeHHOCTEH n3MEepEeHU . MK-1B3
16 Cucremaruueckasi nmorperHocts. CTaTUCTUYECKHE CIIOCOOBI IIK-1.V.3
' BBISIBJICHUS] CHCTEMATHYECKUX CMEIEHUN pe3ynbTaTa U3MEPEHUN. I1K-1.B.3
. . [IK-1.V.3
17. ToueuyHble 1 UHTEPBAJIbHBIE OLIEHKU CIyYalHbBIX NOTPEIIHOCTEH. MK-1.B.3




18.

OO0u1re mpaBuia CyMMHUPOBAHUS MOTPEITHOCTEN U3MEPEHUH.

IIK-1.V.3

I1K-1.B.3
MeTo/1bl U3BMEPEHUI: METO/Ibl HEMOCPEICTBEHHON OIEHKH, METO/IbI I1IK-1.3.3
19. CPaBHEHHUS C MEPOH. [IK-2.3.1
I1K-3.3.3
AHanu3 BIMSHUS UCIIOJIB3YEMOT'0 METO/a Ha OTPELIHOCTD [IK-1.¥.3
20. o
M3MEPEHUM. I1K-1.B.3
[TonsiTHe 0 CpeACTBE U3MEPEHUN: CTPYKTYpa, PYHKIIHS [IK-1.3.4
21. npeoOpa3oBaHus, TpaAyHPOBOYHAS XapaKTEPUCTUKA, BU]T U TUII I1K-1.B.1
CpPEACTB U3MEPEHHUIA. I1K-1.B.2
HopMupyembie METpOIOTHYECKHUE XapaKTEPUCTUKHU CPEACTB IK-1.V.3
22. .
U3MEPEHUMN. I1K-1.B.3
[IK-1.V.3
23. AGconoTHas , OTHOCUTENbHAS U NTpUBeieHHast norpemHocty CH. [K-1B.3
24 Kitaccbl TOUHOCTH CpenCcTB U3MEPEHUI MK-1.¥.3
' pea PeHHH. MK-1.B.3
[IK-1.3.4
25. Knaccudukanus CU. Mepbl pu3nyecKux BETUUHH. K231
Meronsl U cpeicTBa U3MEPEHUS TEOMETPUUYECKUX BEITUYHH. [IK-1.3.4
26.
Knaccudukanus n Ha3HaYCHUE. I1K-2.3.1
Mertons! U CpecTBa U3MEPEHUS NIEKTPUIECKUX BEJINYHUH. [IK-1.3.4
217.
Knaccudukanus u Ha3HaYCHHE. I1K-2.3.1
28 Mertons! U CpecTBa U3MEPEHUS MEXaHUYECKUX BEIIMYHH. [IK-1.3.4
' Knaccudukanms u Ha3HaYCHHE. I1K-2.3.1
29 Meroap!l 1 cpencTBa U3MEPEHUS ITapaMeTPbl CTPOCHUS U COCTOSTHUSA [IK-1.3.4
' BEILECTB U MaTtepuaioB. Kinaccudukamus u Ha3HauYCHHUE. I1K-2.3.1
MeTobl U CpeCTBA U3MEPEHUS ONTUKO-(PU3NUECKUX BEIUUMH. [IK-1.3.4
30.
Knaccudukanus 1 Ha3HaueHHe. IT1K-2.3.1
31 Meroas! U cpencTBa U3MEPEHUN YITIOBBIX BETUYMH MK-1.3.4
' ) [1K-2.3.1
Meronsl ¥ cpecTBa U3MEPEHUN JIMHEWHBIX Pa3MEPOB. [1K-1.3.4
32.
Knaccudukanus, Ha3HaueHNUEe, METPOJIOTHYECKUE XapaKTEPUCTUKH. [1K-2.3.1
33 Knaccudukanus oTkaoHeHUH (OpMBI U B3aUMHOTO PaCIIOIOKEHUS I1K-1.3.4
' ITOBEPXHOCTEH. [1K-2.3.1
34 CpencTBa n3MepeHni OTKIOHEHUH (POPMBI IUTOCKUX U [1K-1.3.4
' HMIMHIPUYECKUX TOBEPXHOCTEH. [1K-2.3.1
. I1K-1.3.4
35. [TapameTpsl HIEPOXOBATOCTH U BOJHUCTOCTU IIOBEPXHOCTEH. MK-23.1
. [1K-1.3.4
36. MeTtopl 1 CpeCTBa U3MEPEHUH IEPOXOBATOCTH IOBEPXHOCTH. MK-23.1
. . [IK-1.3.4
37. KommiekcHbIN 1 037eMEHTHBIH KOHTPOJIb TapaMeTPOB PE3bObI. MK-23.1
MeTobl U CpeCTBA KOHTPOJIE HOPM TOYHOCTH 3yOUaThIX KOJIEC U I1K-1.3.4
38.
nepeaay. [1K-2.3.1
39 Knaccugukarus nokasareneil kauecTBa MOKPbITHN MK-1.3.4
' 5 PBITHH. MK-2.3.1
Mertoasl U cpeicTBa U3MEPEHUS TOJILUHBI, TBEPIOCTH U I1K-1.3.4
40. .
LIEPOXOBATOCTH NOKPHITHH (IIJIEHOK). [1K-2.3.1
Cucremsl UIst U3MEPEHUS U KOHTPOJIS TApaMETPOB CIIOKHBIX [1K-1.3.4
41. JleTanei: BUACOMUKPOCKOIIbI, KOHTPOJIBbHO-U3MEPUTEIILHBIE [IK-3.3.4
MalIiHbI, Npoduiorpadsl, Ja3epHbIE TPEKEPHI. I1K-3.V.3




42. Knaccudukanus METo10B KOHTPOJISL Ha MPOU3BOJICTBE [IK-3.3.4
’ IMK-3.V.3
43 Meto1b1 HEpa3pyLIAOLIEro KOHTPOJIS [1K-3.3.4
' ' IK-3.V.3
. [1K-3.3.4
44, Knaccudukanus METoI0B HCTIBITAHHIA. K3V 3
. [1K-3.3.4

45. MexaHn4yeckue UCTIbITAaHUS U UCTIBITAHUS Ha YJapHbIE BO3/IEHCTBUS.
IMK-3.V.3

Bormpocsr (3amaun) nis 3avera / aud . 3adera nmpeacTaBieHsl B Tadauie 16.
Tabmuna 16 — Bonpocs! (3agaun) nns 3adera / audd. 3auera
Kon
No /it [Tepedens BonpocoB (3amav) 1yist 3adeta / nudd. 3auera HHIKATOPA

Y4eOHbIM [JIJAHOM HE NPEAYCMOTPEHO

[lepeyenp TeM i KypcOBOTO IPOEKTHPOBAHHS/BBIIOMHEHUS KypCOBOH pabOTHI

MpeACTaBICHBI B Ta0mwmIe 17.

Tabmuua 17 — IlepeueHs TeM 17151 KypcOBOTO MPOSKTUPOBAHMUS/BBITIOTHEHUS] KyPCOBOM PabOTHI

No /i [TpuMepHBIii IepedeHb TeM AJ1s KypCOBOTO MPOEKTUPOBAHMS/BBIIIOTHEHUS
KypcOBO1 pabOThI

1. Pa3pabotka METOUKU U3MEpEHU napameTpa/xapakTepuCTUKU
TEXHUYECKOI0 0OBEKTA.

2. PazpaboTka  METOOMKM  KOJMYECTBEHHOTO  XHMMHYECKOTO  aHajIHM3a
poObI/BeIECTBA.

3. Pa3paborka Mmetonuku kanudbpoBku CU

4. Pazpabotka meToauku nosepku CU.

BOHpOCLI AJid - IIPOBECACHUA HpOM@)KyTO‘IHOI:I arrectallun B BHUAC TCCTUPOBAHUA

IpeJICTaBICHBI B Ta0wmie 18.

Tabmmna 18 — [IpumepHBIii TepedeHb BOITPOCOB ISt TECTOB

y Koz
Ne n/nt [TpuMepHBIii epedeHb BOIPOCOB Il TECTOB
WH/IMKaTopa
1 Pu3nyecKkne 0CHOBBI H3MepeHHUit [IK-2.3.1
1.  Yro sBaseTcst 00bEKTOM U3MEPEHUS? [IK-3.3.3

a) (QusHUecKas BeTHYUHA
b) ¢usudeckuii 00ObeKT
C) ¢wusuyeckoe sBICHHUE
d) ¢wusugeckoe mome

2. Kakas ¢pusnyeckast BeIMUnMHA SBISIETCS SKCTEHCHBHOM ?
a) Temmepatypa
b) macca
C) TUIOTHOCTH,
d) nmaBnenwue

3. VYkaxWuTe MHTEHCHBHYIO (GU3NYECKYIO BETUIUHY
a) OOwem
b) Macca




C) Buyrpennss sHeprus
d) JaBneuwue

4, Yro sgBISETCA HMCTOYHHKOM aHAJIMTHYECKOrO CHUTHaja C Macc-

CIIEKTPOCKOIIHH
a) MoJeKya
b) Atom
c) Snmpo
d) Hou

5. Kakoit a3 dext ucnonp3yercs B TepMoriape
a) Dddexr Tomrcona
b) Dddexr [lenbThe
c) Dddexr 3eebeka
d) Dddexr dxo3edcona

6. Ha xaxom npuHIune paboTaeT SpKOCTHOU THPOMETP
d) pPErucTpaIyy MOJHOTO U3TyICHHSI
b) perucrpanuy MIOTHOCTH M3TYUYCHHS HA OMPEICIICHHON JJTHE
BOJTHBI
C) perucTpaiuy CMEIICHHs AMaKC.
d) peructparuu crieKTpa U3ITyUCHUS

7. Kakue npeobpazoBarenu OTHOCATCS K IpeoOpazoBaTelis
TeHEePaTOPHOIO TUIIA
a) dorope3ucrop
b) Tepmonapa
c) Tepmopesucrop
d) EwmkocTHOit

8. MoHM3anuOHHBIC MAHOMETP UCIIOIB3YIOTCS [T H3MEPEHUS
a) atMoc(hepHOTo JaBJICHUS
b) M30bITOYHOrO NaBICHUS
C) HH3KOrO Bakyyma
d) Bsicokoro Bakyyma

9. DrekTpocTaTHuecKas JIMH3a U3MEHSET
a) Tosbko HampaBiieHHE 3JEKTPOHA
b) Tonbko HampaBleHHUE U CKOPOCTH IEKTPOHA
C) TOJIBKO PHEPTHUIO U CKOPOCTh 3JEKTPOHA
d) HampaBieHHe, CKOPOCTh U SHEPTHUIO AIIEKTPOHA

10. DnexTpoMarHUTHAs JIMH32 U3MEHSET

a) Tosbko HampaBiieHHE 3JEKTPOHA

b) Tonbko HampaBIEHUE U CKOPOCTH IEKTPOHA
C) TOJIBKO SHEPTHUIO U CKOPOCTh 3JEKTPOHA

d) HampaBieHHe, CKOPOCTh M SHEPTHUIO YIEKTPOHA

Iousitue 00 M3MepeHun

1. Yro U3 nepeurcieHHoro ABIsSETCs HE IPU3HAKOM U3MepeHus (1o
onpeaenenuto uz PMI" 29)?

a) IIpMeHEeHNnEe TEXHUYECKOTO CPEACTBA;

b)  Ouenka nmorpemHoOCTH;

C) COBOKYIHOCTB Oll€paluii;

[IK-1.3.3
[IK-2.3.1
[IK-3.3.3




d)  HaxomeHue COOTHOILICHHS U3MEPEHUE BEHUNHEI C €€
EIMHUILIEN.

2. VCII0BUS H3MEPEHHIA, TPH KOTOPBIX BIMSIOIINE BETHYNHBI HAXOIATCS
B IIpeieiax CBOMX pabounx 00JacTel, 3To

a)  HOpMAaJIbHBIC YCIOBHUS M3MEPEHHIA;

b)  mpenmenbHbIE YCIOBUS H3MEPEHHUIA;

C)  TpaHHUYHBIC YCIIOBHS H3MEPECHUIA,

d)  pabouwe ycioBUS H3MEPEHHIA.

3. XapakTepucTuka U3MEepeHUH, OTpaxaromas 0J1M30CTh K HYJIIO
CUCTEMAaTUYECKUX ITOTPEUIHOCTEH PE3yIbTaTOB U3MEPEHUH, 3TO
a) TOYHOCTb U3MEPEHUN;
b)  npaBUIBHOCTH U3MEPCHUN;
c) CXOOUMOCTb U3MEPECHMUI;
d)  mocToBepHOCTH U3MEPEHHIA.

4. CKoJIbKO MOJIeJIeH BXOJAT B CTPYKTYPHYIO CXEMY U3MEPEHUI?
a) 2;
by 3;
C) 4;
d) 5.
5. Kakas u3 cnenyromux onepanuii HE Beimonusercs npu
CTaTUCTUYECKOM 00pabOTKE IpyMIlbl Pe3yIbTaTOB MPSIMBIX
MHOT'OKPAaTHBIX HE3aBUCUMBIX U3MEPEHUIA:
a) WCKIIFOUEHHE U3BECTHBIX CUCTEMATHUYECKUX MOTPEIIHOCTEN U3
pe3ynbTaTOB U3MEPEHUM.
b) BBIUMCJIEHHE CPETHET0 KBAIPAaTUUYHOTO OTKJIOHEHUSI PE3yJIbTaTOB
U3MEPEHUM.
C) MIPOBEPKA TMIIOTE3bI O MPUHAJIEKHOCTU PE3YIbTATOB U3MEPEHUI
HOPMAaJIbHOMY pacIpeesIeHHIO.
d) IIPOBEJICHUE JTOTIOJHUTENBHBIX U3MEPEHUH C ENIBIO
MepEenpOBEPKHU TUIOTE3BI.

6. CormacHo I'OCT P 8.736-2011 ncnonp3oBanue kputepus Xu-Kpajapar
(IImpcona) peKOMEHIOBAHO ISl CIEYIOLIETr0 KOJIMUECTBA U3MEPEHUN

(n):

a) n<15.
b) 15<n<50.
C) n>50.

d) JUTSL TIOOOTO KOJTMYECTBA U3MEPEHHIA.

7. CTaTHCTUYECKUE METOJIbI TPOBEPKH OJHOPOTHOCTH SMITUPUICCKOM
BBIOOPKHU OCHOBAHBI Ha!

a) KPUTEPHAILHON MPOBEPKE TUIIOTES.

b) BBIYHCJICHUH CTAaHAAPTHOTO OTKJIOHCHHUS.

C) MPOBEPKE COMIACHUS C HOPMAJILHBIM PACIIPEICIICHUCM.

d)  ompenencHUH ypOBHS 3HAUNMOCTH.

8. I[lorpenHoCThI0 U3MEPEHNI HA3BIBAIOT:
a) MHTEPBaJIa, BHYTPU KOTOPOTO C 3a/1aHHOM BEPOSITHOCTBIO




HAaXOJUTCS 3HAYCHUE N3MepseMON (PU3NIECKON BEITMUNHEI.
b)  oTkioHeHue pe3ynbTaTa U3MEPEHHs OT HCTUHHOTO 3HAYCHHUS
U3MepseMOi BEIMYNHBI.
C) IapameTp, CBSI3aHHBIN C pe3yJbTaTOM U3MEPEHUN U
XapaKTepU3YIOIINH paccessHue 3HaYeHUH, KOTOPBIE JOCTATOYHO
000CHOBaHHO MOTJIH ObI OBITH MPUITUCAHBI H3MEPSEMON BEIMUHUHE.
d)  JoBepHTENbHBIC TPAHHIIBI HHTEPBATBLHOMN OLICHKH (H3UYECKOI
BEJIMYUHBI.
9. ITorpemHoCTs M3MEPEHUS, BRIPAKCHHAS B €IMHHUIIAX U3MEPSIEMON
BEJIMYMHBI, 3TO:
a) a0COJIOTHAS MTOTPEIIHOCTH;
b)  oTHOCcHTeNbHAs NOTPEIIHOCTB;
c) NpUBE/ICHHAS TIOTPELIHOCTE;
d)  ocHOBHas MOrPEIIHOCTb.

10. K obm1eii cxeme olleHHBaHUS OTPEIIHOCTA HE OTHOCHTCSI:

a) HOJTy4eHHE Pe3yIbTaTOB U3MEPECHUH.

b) BBISABJICHUC NCTOYHUKOB NOTPCIIHOCTH U UX aHAJIN3.

C) HPUHITHE MOJICNIU MTOTPEIIHOCTH U OIpe/IeeHNe e€ MapaMeTpOB.
d)  BBIOOp METOIOB OLICHKH M OLICHUBAHHUE.

MeToabl H3MepeHuii

1. U3mepenus Heckonpkux @B, npon3BoAUMbIE OJJHOBPEMEHHO, IPU
KOTOPBIX UCKOMOE 3HaueHre @B onpenensroT nyTem pemeHns CUuCTEMbI
YPAaBHEHUH, ITOJIY4EHHBIX IIPU U3MEPEHUAX PA3JIMYHBIX COYETAHUM 3TUX
BEJIMYUH, 3TO

a) [Tpsimble 3MEpeHHS
b)  KocBeHHble H3MEpPECHHS
C) COBOKYITHBIE H3MEPEHHSI

d) CoBMecTHBIE U3MEPEHUS

2. VI3Mepenue HanpspKeHHUs IOCTOSTHHOTO TOKA Ha KOMIIEHCATOPe
cpaBHeHHEM ¢ u3BecTHOM DJ]C HOpMaIBHOTO 3JIEMEHTA, 3TO PUMEP
U3MEPEHUN

d)  METOJOM HEMOCPEACTBCHHON OLICHKH;

b)  Meromom cpaBHEHHS C MEpOIi;

c) muddepeHIaTbHBIM METO/IOM;

d)  HymIeBBIM METOIOM.

3. B3BemuBanue ¢ MOOYEPETHBIM MOMEIICHHEM H3MEPSIeMOI MacChl 1
THPb Ha OJIHY H Ty K€ YaIlIKy BECOB, 3TO IPUMEP U3MEPEHUI

a)  METOJOM M3MEPEHHil 3aMEeICHUEM;

b)  MeTomoM cpaBHEHHMS C MEpOIA;

C) nudhepeHIaIbHBIM METOIOM;

d)  HymeBbIM METOZOM.

4. VI3MepeHue 3JeKTPUIECKOTO COMPOTUBIICHUS MOCTOM C MTOJHBIM €T0
YpaBHOBEIITHBAHUEM, 3TO ITPUMEDP U3MEPEHUI

a) METOIOM M3MEPEHHI 3aMEIICHUEM;

b)  meTtomom cpaBHEHHS ¢ MEPOI;

C) muddepeHIaTEHBIM METOI0M;

d)  HymeBBIM METOIOM.

IIK-1.3.3
[IK-2.3.1
IIK-3.3.3




5. Meroa u3mepeHusi, Ipu KOTOPOM Ha MPUOOp BO3IEUCTBYET Pa3HOCTh
HU3MEPSACMO# BEIMYMHBI i BEIMYMHBI H3BECTHOTO pa3Mepa,
BOCIIPOM3BOIMMOI0 MEPOH, HA3bIBAETCS METOIOM. ..

a) COBIIAICHUS;

b)  HemocpeICTBEHHOM OIICHKH;

C) nudhepeHIaTbHbIM;

d)  samemecHwus.

6. Kakoil u3 nepeuncieHHbIX METO/I0B U3MEPEHUI HE OTHOCUTCS K
METOJIaM CpPaBHEHHUS C MEPOI?

a) Hyneoii metox;

b)  HenmocpencTBeHHOM OLIEHKH;

c) Mero 3aMeleHus;

d) MeTo1 TOIOIHEHHS.

7. CKONBKO CyIIECTBYET 00JacTelt u3MepeHuii?

a) 5;
b) 10;
C) 12;
d) 8.
8. U3 ckostbku 1iu(p COCTOUT KOJ 00IaCTH U3MEpPEHUI?
a) 4;
by 2
C) 5;
d) 6.

9. K kakoii 00:1acTH H3MEPEHUIT OTHOCHTCSI U3MEPEHHE ITIOTHOCTH
BelecTna?

a)  MexaHuuecKue U3MEPEHHS;

b)  M3mepenus pacxona, ypOBHS U CMECTUMOCTH;

C)  PaamorexHHYECKHE H3MEPEHUS;

d)  ®uzHMKO-XMMHYECKUE NU3MEPCHUSI.

10. K xakoit o01acTi U3MEpPEHUI OTHOCUTCS U3MEPEHHE MAcCChl?
a)  MexaHuuecKue U3MEPEHHS,;

b)  H3mepenus pacxoma, ypoBHS B CMECTHMOCTH;

C)  PaamorexHHMYECKHE H3MEPEHUS;

d) ®u3HMKO-XMMHYECKUE U3MEPCHUSI.

CpencrBa nzmepenui

1. Kakoit u3 npu3HaKoB sBIsETCS BakHeWen xapakrepuctukoi CU (mmo
omnpenenenuto u3 PMI" 29)?

a) Bbicokast TOUHOCTB;

b) HopmupoBaHHble METPOJIOTHUECKUE XAPAKTEPUCTUKHY;

C) Knacc Tounoctu;

d) MeTtoa n3MepeHus.

2. YTo u3 HIKENEePEUHCICHHOTO sABIseTcs QyHKIMEH npeodpazoBaHus?
a) Y(X) =F;

b) X(Y) = F-1,

c) X =F-1(Y);

d) Y = F(X).

[IK-1.3.4
[IK-1.B.1
[IK-1.B.2




3. YTo U3 HUIKENIEPEUUCIIEHHOTO SBJISIETCS IPaIyHpOBOYHOM

XapaKTEPUCTUKOM?
a) Y(X)=F;
b) X(Y) =F-1,;
c) X =F-1(Y);
d) Y = F(X).

4. Kak pactmudpoBsiBaeTcst abobpeBuarypa MUC?
a) W3meputenbHas nHGOPMALIMOHHAS] CUCTEMA;
b)  MuHoBaiuoHHAs U3MEPUTEIIbHAS CHCTEMA,;
C) HMmiopTHast U3MEpHUTETbHAS CHCTEMA;
d)  HudopmMannoHHO-KCIIOTHUTEIBHBIH CHTHA.

5. K xako#i rpyIe HOpMUPYEMbIX METPOJIOTHIECKHX XapPaKTEPHCTHK
OTHOCSITCSI BXOJTHOM MMIICJAHC M BBIXOHOM UMITEIaHC?

d)  XapaKTEePUCTHUKH BIUSHUS HA MOTPELIHOCTD;

b)  xapakrepuctuku norpernocreit CU;

C)  auHamuyeckue xapakrepuctiku CU;

d)  xapakrepuctuku uyBcTBUTeNbHOCTH CU K BHEIIHUM (hakTOopam.

6. K kakoii rpyrie HOpMHPYEMbIX METPOJIOTMYECKUX XapaKTEPUCTHK
OTHOCSITCSL BapHallUsl MOKa3aHUI U MOTPEUIHOCTh TPAAYHPOBKH?

d)  XapaKTEePUCTHUKH BIUSHUS HA MOTPELIHOCTD;

b)  xapakrepuctuku norpernocreit CU;

C)  nmuHamuveckue xapakrepuctuku CU;

d)  xapakrepuctuku uyBcTBUTEIbHOCTH CU K BHEIIHUM (pakTOopam.

7. IlorpemHoCTs U3MEPEHNUs], BBIDA)KCHHAS B €MHUIIAX U3MEPSIEMOM
BEJIMYUHBI, OTO:

a) a0COJIFOTHAS TTOTPEIIHOCTE;
b) OTHOCHTEJIbHAS TIOTPEIITHOCTS;
C) NPUBEICHHAS TIOTPEITHOCTE;

d) OCHOBHasI TOTPEUTHOCTb.

8. AOCOITIOTHASI, OTHOCUTENbHAS M ITPUBE/ICHHAS TIOTPELTHOCTH
OTHOCSITCS] K OJTHOM KJIacCU(UKALMOHHON IpyMIe MOrPeIHOCTeMH,
KOTOpBIE Pa3INYaIoT:

a) B 3aBHCHUMOCTH OT XapaKTepa U3MCHEHUs BO BPEMEHH;

b) B coOTBeTCTBHH C YCIOBHUSMH U3MEPEHHI;

C) 10 crnoco0y BeIPAKCHUS;

d) 1o xapakTepy NposiBICHUS.

9. Meroanveckasi, ”THCTpyMEHTaJIbHAsl U CyObEKTHBHAS TIOTPELUTHOCTH
OTHOCSITCS] K OJTHOM KJIacCU(UKALIMOHHON IPYIINE MOTPEeIIHOCTEMH,
KOTOpBIE pa3INYaloT:

a) 10 HCTOYHUKY BO3HHUKHOBCHUS;

b) B COOTBETCTBUU C YCIOBHSIMHU H3MEPEHUIA;

C) 10 crnoco0y BeIPAKCHUS;

d) 1o xapakTepy NposiBICHUS.

10. Mepa TBepaoCTH — 3TO




a) HU3MEPUTENBHBIN TPUOOD;
b) CTaHJapTHBINA oOpaserr;
C) CPEJICTBO M3MEPEHUIA;

d)  u3MepHTENbHBIA HHCTPYMEHT.
MeToabl M cpeacTBa U3MEPEeHNH HA TPAAUIIMOHHOM U M poBOM [1K-1.3.4
NPOU3BOACTBE [1K-3.3.4
1. Kak npaBunbHO pacmudposbiBaetcst abopeuatypa MUC? [1K-3.Y.3

a) WubopManinoHHO-U3MEPUTEIBHBIE CHCTEMBI
b)  VHHOBanMoOHHAs H3MEPUTENIbHAS CPE/Ia;

C) N3meputenbHOe HHPOPMAIIMOHHOE CPEJICTBO;
d)  MuaHOBanMOHHO-MH(MOPMAIMOHHAS CTPYKTYPA.

2. Kako# 13 3J1eMeHTOB HE BXOAUT B TUoByro MNC?
a) JATYAKH
b)  IIpeobpasoBarens untepdeiica;
C) nemudparop;
d) ALIL

3. Kakoii u3 anemeHToB He BX0aUT B TUnoByto MNUC?
a) JaTYUKU
b)  IIpeoGpa3soBarens uHTEpdEiica;
C) nemudparop;
d)  AILIL

4. KoHIiieBas Mepa IJIMHbI — 3TO
a) AQHAJIOTOBbII U3MEPUTEIBHBINA TPUOOP;
b)  mudposoii crangapTHEIA 0Opasell;
C) aHAJIOTOBOE CPEJICTBO M3MEPEHUH;
d) AHAJIOTOBBIM U3MEPUTENHHBIN HHCTPYMEHT.

5. Ha kakoM 3tarie mosiBUIIoCh HU(GPOBOE MPOU3BOICTBO?
a) Wunpyctpust 1.0;
b)  Unaycrpus 2.0;
C) Wunyctpust 3.0;
d)  HWuanycrpus 4.0.

6. Kakag cucrema "He Bxoaut B MDC?

a) EAC;
b) CAM;
c) ERP;
d PDM.

7. Kakas aG0peBuaTypa UCIONb3YeTCs Il 0003HAUCHHS
[TpOMBIIIITIEHHOTO UHTEPHETA Belen?

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

8. BriOepuTe OCHOBHYIO TEXHOJIOTHIO, KOTOpasi UCHOIB3YETCs IS
yIpasieHUs ycTpoicTBaMU [IpOMBINITIEHHOTO UHTEPHETA BEIEH
a) oOmnayHasi;




b)  mepacnpenencuHas;
C) TPaTUIIMOHHAS,
d)  mammHHAas.

9. Kakoe u3 NpUBEICHHBIX TEXHUYECKUX CPEICTB HE BXOJUT B OCHOBHBIE
3JIEMEHTHI pemieHuii [TpoMbllIeHHOrO0 UHTEpHETa Belen?

e) [TporpammHoe oOecrnieueHue;

) IaTYUKU;

)] VCIIOJIHUTEIIBHBIE MEXaHU3MBI,

h) MUKPOKOHTPOJIICPHI.

10. Kakoil u3 myHKTOB HE BXOJIUT B YHUCJIO OCHOBHBIX 33]1a4
METPOJIOTHYECKOT0 00eCriedeHHs TPOU3BOACTBA?

d)  aHaiIM3 COCTOSHHS U3MEPCHUI;

b) MIPOBEICHUE MIOBEPKHU M KATMOPOBKH CPEJICTB U3MEPECHHUIA;

C) pa3paboTka OOIIMX HOPMATHBHBIX JTOKYMECHTOB;

d) MPOBEJICHNE METPOJIOTUUECKON IKCIIEPTU3BI KOHCTPYKTOPCKOM U
TEXHOJIOTHYECKON IOKYMEHTAIIUH.

[lepeueHb TeM KOHTPOJIBHBIX PabOT MO MUCHUIUITMHE OOYYAIOIIUXCS 3209HON (hOPMBI
oOydeHus1, mpeacTaBieHbl B Tabnuie 19.

Tabmuna 19 — [lepedeHb KOHTPOIBHBIX padOT

Ne n/mn IlepeueHb KOHTPOIBHBIX PabOT

He npenycmorpeno

10.4. Meroguueckue  Marepuaibl,  ONPEACIAIONIME  HPOIEIyphl  OLICHUBAHHS
UH/IMKAaTOPOB, XapaKTepU3YIOIIUX 3Tanbl (HOPMUPOBAHMS KOMIIETEHLUH, COAep)Karcs B
JOKAJIbHBIX HOpMaTuUBHBIX akTax [YAIL, pernameHTHpyIOIIUX MOPAJOK U IPOLERYpPY
IPOBE/IEHUS TEKYILEro KOHTPOJIS YCIEBAEMOCTH U MPOMEXYTOYHOM aTTeCTalluu 00yJaroUInXCs
I'VAIL

11. Metoauueckue yKazaHus JUisi 00YJarOIIUXCsl IO OCBOCHUIO TUCITUTLIAHEI
(Huoice npusoosmces pekomenoayuu no COCMasieHuo 0aHHo2o pazoena)

11.1. Metoauueckue yka3zaHus [ OOYYAIOIIUXCS 1O OCBOCHHUIO JIEKIIMOHHOTO
MaTepuaia

OcHOBHOE Ha3HAYEHHE JIEKIIMOHHOTO MaTepuana — JIOTUYECKH CTPOHHOE, CHCTEMHOE,
nIyOOKOe W SICHOE W3JIOKEHWE ydeOHoro marepuana. HasHaueHWE COBPEMEHHOW JICKIIMH B
paMKax TUCIHUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(OPMAIHMIO 1O TeMe, a B OCBOCHHUHU
(GyHIaMEHTATBHBIX MPOOJeM JWCIHILIAHBI, METOJOB HAYYHOTO TIO3HAHUS, HOBEHIINX
JTOCTHIKEHUI HaydyHOUW MBICTH. B yueOHOM mporiecce JIEKIHs BBITIOTHSET METOI0JIOTHYECKYIO,
OpPTaHHW3AIMOHHYIO U MHPOPMAITMOHHYIO (DYHKIUHU. JIEKIHs pacKphiBaeT MOHATHHHBIN ammapat
KOHKpETHOW oO0jacTu 3HaHUSA, €€ MpoOJEeMBbl, JaeT IEeNbHOE MPEJCTaBICHUE O TUCIUILINHE,
MOKA3bIBACT B3aUMOCBS3b C JIPYTUMU JTUCIIATLTTHAMH.

[TnaHupyeMble pPe3yIbTaThl IPH OCBOCHUU 00YYAIOIIMMUCS JICKIIMOHHOTO MaTepUaa.

— TIONyYeHHE COBPEMEHHBIX, IIEJIOCTHBIX, B3aMMOCBS3aHHBIX 3HAaHUH, YPOBEHB
KOTOPBIX OIPEEISIETCS LEIEBOW YCTAaHOBKOM K Ka)K/10M KOHKPETHOU TEME;

— TONy4YeHHE OMBITa TBOPUYECKOUN pabOThI COBMECTHO C MPEIO1aBaTeIeM;

— pa3BuTHE MNpodecCHOHANBHO-IETOBBIX  KAauecTB, JOOBU K  TpeaMeTy U
CaMOCTOSITEIILHOTO TBOPYECKOT'O MBIIIIICHHS.

— TOsBIIEHHE HEOOXOAMMOro HHTEpeca, HEOOXOAMMOTO JJIsi CAMOCTOSITENILHON pabOTHI;




— TIONy4YeHHE 3HAaHUW O COBPEMEHHOM YPOBHE pa3BUTHS HAYKH M TEXHUKH U O
NPOTHO3€ UX Pa3BUTH Ha OJVKaNIINe TOJIbI,

— HAYYUTHCS METOAMYECKH 00pabaThiBaTh MaTepuan (BBIACIATH TJIABHBIC MBICTH U
MOJIOKEHHUS, TPHUXOAUTh K KOHKPETHBIM BBIBOJIaM, IMOBTOPSATH WX B Pa3IMYHBIX
(bopMyITUPOBKax);

— TOTy4YeHHE TOYHOTO OHUMAHUS BCEX HEOOXOAUMBIX TEPMHHOB U TIOHSATHH.

JIeKIMOHHBI MaTepual MOXET COMPOBOXKAATHCS JEMOHCTpAIMed  CaloB U
UCIIOJIP30BAHUEM PAa3IaTOYHOTO MaTepualia MpH TPOBEICHUM KOPOTKHX JTUCKYCCHA 00
OCOOCHHOCTSIX MPUMEHEHHSI OT/ICTBHBIX TEMATHK I10 TUCIUTUIHHE.

CTpyKTypa Ipe1ocTaBICHNUs JICKIIMOHHOTO MaTepuaa:

— Tpe3eHTaIus;

—  BUJCOPOIUKU;

—  BUICOYPOKHU;

—  CTEHJBI.

1. BBoaHas dyacTh JeKIuM (BCTYIUICHHE) MpPEeIyCcMaTpUBAeT BpeMsi Ha IMPOBEPKY
TOTOBHOCTU CTYACHTOB K 3aHATHIO (MX HAJIMYUE U OCMOTP BHEIIHErO BUIA, TEKYIIUNH KOHTPOJIb
MPOMJIGHHOTO paHee Y4YEeOHOro Marepuaia),a TakKe OOBSIBICHHE TEMbl JICKIUU, €€ IIeJeH,
pPEKOMEHIallMii TI0 UCIIOJIb30BAHUIO YUeOHOI JIMTEpaTyphl B 4achl CAMOCTOSITENILHON paboThI, ¢
yKazaHueM naparpadoB (CTpaHUIl) U MMOJHBIX HAUMEHOBAHHUN U3JIaHUH.

Bcemynnenue:

—  mema 1eKyuu,

—  yuebHble yenu, Komopbvie 00IHCHbL ObIMb 00CMUSHYMbL HA IeKYUL,

—  yueOHble 8ONPOCHL,

—  yuebHas tumepamypa.

Konmponvnvie 6onpocwi (npumep):

1. Hazosume memponozuyeckue xapaxmepucmuxu cpeocms usmepeHull.

2. [lavime xapaxmepucmuxy 0CHOBHOU NOSPEUHOCMU USMEPEHUSL.

3. Hasoeume ucmounuku 0OnOIHUMENbHLIX NOSPEUHOCMeN U3MEPEHUII.

2. OcHOBHas YacThb JIGKIIMM pacKpblBaeT y4yeOHbIE BOMpOCHl 3aHATUA. llpu
HEO0OXOUMOCTH KOHKPETH3UPOBaTh y4yeOHBIM MaTepuall, TJaBHbIE (y3JI0BbI€) BOIPOCHI MOTYT
COJIepKaTh MOJIBOMPOCHL.

Ilonsamue o eduncmee usmepeHull u €20 OCHOBbL:

—  YCO8UsL eOUHCMBA USMEPEHULL

—  HOpMamugHble OCHO8bl eOUHCMEA USMEPEHULL,

—  OpeaHU3ayUOHHBIe OCHOBbL eOUHCMBA USMEPEHUL,

—  mexHuyecKue 0CHO8bl eOUHCMBA USMEPEHUII.

3. B 3akiarounTensHOM YacTH JIEKIUU CIIeAyeT MIaHUPOBaTh BpeMs Ha BBIBOJBI, BBIAAUY
3aJlaHus CTYJCHTAM Ha CaMOCTOSITEIILHYIO pa0OTy, OTBETHI HA BOMPOCHI MO MPOUICHHONW TEME,
MOJIBE/ICHUE HMTOTOB, a Tak)Ke Ha OOIIUe BBIBOABI, MOMOTAIONIUE OCMBICIUTH BCIO JIEKIIHIO,
OTYETIIUBO BBICBETUTH €€ OCHOBHYIO HJICHO.

3axnouumenvHas 4yacmo

1. Bb1800b1 no nexyui.

2.06va61eHUe OYyeHOK CMYOeHMaM nO UHUYUATMUBHOMY KOHMPOJIIO.

3.3a0anue cmyoenmam Ha camocmosamenbHyo pabomy.

4.0meemul na 60npoCvl CMYOEHMO8.

11.2. Metoauueckue ykazaHUs UIsi OOYYaIOIIUXCS TO TPOXOXKACHUIO MPAKTUYECKUX
3aHATHN

[IpakTHdeckoe 3aHSATHE SIBISETCS OAHONW M3 OCHOBHBIX (DOpM OpraHm3aiuu yueOHOTO
mpoIiecca, 3aKJIFOYArOIIasICs B BHITOJIHEHUH O0YYAOIIMMHUCS T10J] PYKOBOJICTBOM MPETIOaBaTEes



KOMILJIEKCAa YYEOHBIX 3aJaHUN C LENbI0 YCBOCHHS HAyYHO-TEOPETUUYECKUX OCHOB Yy4eOHOU
JVMCIUITIMHBL, IPHOOPETEHUS yMEHUH M HaBBIKOB, OIBITA TBOPUECKOH JIESITEIHLHOCTH.

Lenbr0 MPaKTUYECKOTO 3aHATHUS I 00yYarOIIerocs SBIsSETCS MPUBUTHE O0YUYaIOIIMCS
YMEHHI ¥ HaBBIKOB ITPAKTUYECKOHN JESATEIBHOCTH 110 U3y4aeMON TUCIIHUILINHE.

[Tnanupyemble pe3yabTaThl IPH OCBOSHUH 00yYarOIIMMCs IPAKTUIECKUX 3aHATHI:

— 3aKpervieHue, yriyOyieHWe, pacIIMpeHHe W JeTaau3auus 3HAHWUM NpH pElIeHUH
KOHKPETHBIX 3a]1a4;

— pa3BHTHE [O3HABATEIbHBIX CHOCOOHOCTEH, CaMOCTOATEIFHOCTH  MBIIIJICHUS,
TBOPYECKON aKTUBHOCTH;

— OBJIAJCHHE HOBBIMH METOJAaMH M METOJUKAMH H3y4YCHUS KOHKPETHOW y4ueOHOM
JVCLIUIIJIMHEIL

— BBIPa0OTKa CIIOCOOHOCTH JIOTHYECKOTO OCMBICICHUSI MONYYEHHBIX 3HAHUN IS
BBITIOJTHEH U 3a/[aHNUH;

— olecrneueHne palMOHAIBHOIO COYETaHMS KOJUIEKTMBHOM M MHIUBHIYaIbHOH (GopMm
00y4eHwUsI.

TpebGoBaHus K TPOBEICHUIO TPAKTUYCCKUX 3aHITUM

Opranuzanysg 1 METOJUKa MPOBEACHUS MPAKTUYECKUX 3aHATHI TOIKHBI 00ecreuuBaTh
npuoOpeTeHne W 3aKpeIJIeHHE YMEHHHA OT TPOCTHIX K CJIOXHBIM C MaKCHMaJlbHBIM
NpUOIIKEHUEM K peanbHbIM yciaoBUsM. OCHOBY BCeX MPOBOAMMBIX 3aHATUI COCTABISET MOKa3
IpernojaBaTesieM TOr0 WJIM WHOTO IpueMa (AeMCTBUs), a TaKK€ MHOTOKPATHbBIE MOBTOPEHUS
MpUeMoB  (ICMCTBHI), KOTOpBHIE [OJKHBI YMETh BBINOJHATH oOOy4arommecs. [ JaBHbIM
COJIep’KaHUEM TPAKTHUUECKUX 3aHATHUH sBisieTcsd paboTa KakJIOTro CTYAEHTA IO BBITOJIHEHUIO
3alaHusl B KOHKPETHOM CHUTyallud, OBJAJICHUIO HaBbIKaMU cOopa, aHanmu3a U 00paboTKH
nHQOpMAMK JUTSI TIPUHSATHS CaMOCTOSITEJIBHBIX PEIICHUH, HaBBIKAMH pPa0OTHI B MaJbIX
rpynnax, pa3BUTUIO OPraHU3aTOPCKUX CIIOCOOHOCTEH MO MOATOTOBKE KOJUIEKTUBHBIX IIPOEKTOB.
AxTUBHOU (POPMOH 3aHATHI SBISIETCS TIOMCK BAPUAHTOB PEIICHUS MPOOIEMHBIX CUTYAIIHH.

BBonHas yacTh NpakTUUECKOIO 3aHATUSA JOJIKHA COJIEPKATh:

— MHCTPYKTAX IO TpeOOBaHUSAM O€30MaCHOCTU C MPAKTUYECKUM MOKa30M Oe30MacHbIX
MpUEMOB U CIIOCOOOB BBITIOJTHEHUSI IEHCTBUM;

— JIOBEZICHHE JI0 CTYJIEHTOB OpPraHU3alluy 3aHATHUS;

— MPOBEPKY MOATOTOBIEHHOCTH CTYACHTOB K 3aHITHIO (IIPOBEPKA BBHITTOIHEHUS 3a/aHUS,
3HaHWUN 1O TeME 3aHATHUS, 3HAHUIO PYKOBOASIIUX TOKYMEHTOB H JIp.).

KoHTposibHBIE BOMPOCH JOKHBI  (DOPMYIHUPOBATHCS TakK, YTOOBI OTBETHI Ha HHUX
MO3BOJISIIN YOEIUTHCS B ITOATOTOBIEHHOCTH CTY/IE€HTOB K 3aHATHUIO.

B oCHOBHOM 4YacTH NPaKTUYECKOIO 3aHATHUS OTPAXKAKOTCS TIJIABHBIE 3Talbl JEUCTBUI
CTYJEHTOB 10 KaXJJOMY BOIIPOCY, T.€. HAMMEHOBAHHE 3TAIOB, BPeMs OTpaOOTKH, UCIOIb3yEeMbIe
TEXHUUYECKUE CPEJICTBA, BUABI KOHTPOIIS, KPaTKUil pa30op AeMCTBHIA.

Ha nByxdacoBoe 3aHsiTHEe HE IIeIecO00pa3HO TUIAHMPOBATh Oosiee TPEX YUEOHBIX
BOIIPOCOB, a HAa YETHIPEX U IIECTHUYACOBBIE 3aHATHS — O0Jiee MATH y4eOHBIX BOIIPOCOB.

OTBoMMOE BpeMsl yKa3blBaeTcs B MHUHYTaX, C Y4YETOM OMNbITA U XPOHOMETpaXka
MPOUTPAHHOTO CLIEHAPHSI 3aHSATHUS.

B 3axirounTtenbHON 4acTU MPaKTHYECKOIO 3aHATHS IUIAHUPYETCS BpeMs Ha MOJBEACHUE
UTOTOB 3aHATHS, OTBETHI HA BOIIPOCHI CTYACHTOB, IIPUBEIEHUE TEXHUYECKUX CPEJICTB B UCXOAHOE
cocTosiHue, OOBSBICHUE OLICHOK CTYJEHTaM, BbIJady 3aJaHUsI HA CAMOCTOSATENbHYIO paboTy K
CIIEYIOIIEMY 3aHATHIO.

11.3. Meroauueckue ykazaHusi A OOYYaloIUXCsS MO BBIMOJHEHHIO J1TAOOpaTOPHBIX
pabor

B xozxe BbImoNHEHHS J1a0OpaTOpHBIX paboT oOyyaromuics JOJDKeH YriyOuTh H
3aKpEeNHTh 3HAHMSA, NMPAKTHUYECKUE HABBIKH, OBJAJETh COBPEMEHHOW METOAMKOH W TEXHHKOH
HKCIEPUMEHTAa B COOTBETCTBHUHM C KBAJU(PHUKAIMOHHON XapakTepUCTUKOH oOyuaromerocs.



Brimonnenue 1abopaTOpHBIX pabOT COCTOMT U3 3KCIIEPHUMEHTATbHO-TIPAKTUYECKOH, pacyeTHO-
AHAJIMTUYECKOM YacTel U KOHTPOJIbHBIX MEPOIIPUATHIA.

Brimonnenue 51abopaTopHBIX pabOT OO0YyYarOMUMCS SIBJISETCS HEOTHEMJIEMOM YacThIO
U3YYEHUS JUCIUIUIMHBI, OMpenesiseMoil y4eOHbIM IUIaHOM, M OTHOCUTCSI K CpelCTBaM,
00eCTIeYNBAIOIIUM PEIICHUE CIETYIONUX OCHOBHBIX 334 00y4aromerocs:

— mnpuoOpeTeHHe HaBBIKOB HCCIEAOBAaHUSA MPOLECCOB, SBIEHUHA U OOBEKTOB,
M3Y4aeMbIX B paMKax JJAHHOW JUCIUILIMHBL,

— 3aKpeIuieHHe, pa3BUTHE U JCTAIM3alUs TEOPETHUUECKUX 3HAHUM, NOJIYYEHHBIX Ha
JEKLMSIX;

— TOoJIyueHHe HOBOM MH(OpMAINH 10 U3Y4aeMOH TUCIUILIIHE;

— T[pHOOpeTeHHWe  HABBIKOB  CAMOCTOSTENBHOW  paboThl ¢ 1abopaTOpHBIM
o0opyoBaHrEeM U pudopamu.

3ananue u TpeOoOBaHMS K IPOBEICHUIO JIAOOPATOPHBIX paboT

3ajaHue K BBINOJHEHUIO JIAOOpAaTOpHOW PabOTHI BBIIACTCS MpErojaaBaTeleM B Hayale
3aHSTHSI B COOTBETCTBUH C TUIAHOM 3aHITHHA. TeMbl T1abopaTopHBIX paboT MpUBEIEHBI B Ta0I. 5
JTAHHOU TIPOTPaMMBI.

BoinonHenue nabopaTtopHoi pabOThI COCTOUT U3 TPEX ITAIOB:

- 9KCIIEPUMEHTAIBHO-TIPAKTHYECKOTO;

- PACUCTHO-AHAIIMTHYCCKOI'O;
— KOHTPOJIbHOI'O B BUAC 3allIMTHI OTUCTA.

Bo BBomHOI uwacTH mpoBeneHHs J1a0OpaTOpHOM paboOThl IpeaycMaTpPUBAIOTCS:

BCTYIUICHUE, BBEICHUE, TOBEJICHHE 10 O0YJArOIUXCs OCHOBHBIX Mep 0€301IacHOCTH MpH paboTe
¢ mpubopamu 1 060pyI0BaHHEM Ja00PaTOPHUU.
BBogHas yacTh miaHa Tak K€ J0JDKHA BKJIKOYATh IPOBEPKY MOATOTOBIEHHOCTU CTYAEHTOB K
3aHATHIO (IIPOBEpPKA BBIMIOJHEHUS 3aJaHMs, 3HAHUI MO TeMe 3aHSTUSA, 3HAHUIO PYKOBOJSIIMX
JIOKYMEHTOB U J1p.). KOHTpoIbHBIE BOIPOCH! TOJKHBI (POPMYJIMPOBATHCS TaK, YTOOBI OTBETHI Ha
HUX MO3BOJISUIA yOEAUTHCS B MMOATOTOBICHHOCTH CTYICHTOB K 3aHATHUIO.

OcHOBHasi 4yacThb 3aHATUS JOJDKHA  BKJIIOYATh  MOCIEAO0BATENbHOCTH  PabOTHI
oOyJaromuxcsi ¥ MpernojaBaTelis Ha 3aHATHUU: MOJITOTOBKa J1a0OpaTOPHOTO OO0OPYIOBaHHUS K
pabote; TOPSIIOK TPOBENCHUs HKCIIEPUMEHTa (OmMbITa) — OTpabaThIBaeMble BOMPOCH! (3a/1a4H,
JeMCTBUS) U MX KPAaTKOe CoJepXKaHue; MpUBeAeHNe Jab0paTOPHOro 000pyI0BaHHs B UCXOJIHOE
COCTOSTHUE; aHAJIU3 MOJIYYEHHBIX Pe3yIbTaTOB U O(POpPMIIEHUE OTYETA.

B 3amanuu Ha mabopatopHyro paboTy yKa3bIBaIOTCS:

— HaWMEHOBAHHE TEMBI;

— y4eOHbIe 1IeNH;

— BpEMS U MECTO MPOBE/ICHHUS;

— nepeyeHb 0TpabaThIBaeMbIX Y4€OHBIX BOIPOCOB;

— OpPraHMU3allMOHHO-METO/IMYECKUE YKa3aHUS CTYAEHTaM IO IMOATOTOBKE M IPOBEIECHUIO
3aHSITHS,

— NepeyeHb JIUTEepPaTyphl (TOKYMEHTOB), MOAJIEKAIIUX U3YUYEHHIO TIepe]] 3aHATHEM;

— OTY€THBIE JIOKYMEHTH (MaTepuanbl) MO JabopaTopHON paboTe U CPOKHM HX
Mpe/ICTaBICHHUS.

B 3aganum Ha nabGoparopHyro paboTy mpernoaaBaTelh MOXKET YKa3aTh IepeueHb
KOHTPOJIbHBIX BOITPOCOB, HEOOXOAUMBIX JIsi IPOBEPKU TOTOBHOCTH O0YYAIOIINXCS K 3aHSTHIO.

B mepedenp nuTeparypbl U MaTepUanoB NS MOJATOTOBKHU M MPOBEACHUS TaOOpPaTOpHON
paboTBl MOTYT BKJIIOYAThCS YYEOHMKH ¥ YydeOHBIE MMOCOOMs, TEXHUYECKHUE OIMUCAaHUS |
OKCIUTyaTal[MOHHBIE MHCTPYKIIMH JAaO0OpPaTOpHOrO OOOpYHOBaHUS, HHCTPYKIHMH IO Mepam
0€30MMacHOCTH, pa3IMyuHbIe CIPABOYHBIE U IPYTUE MaTepHalibl, HEOOXOIUMBIE ISl paOOTHI.

B oTueTHBIX MaTepualiiax B 3a/JlaHHUU, KaK MPAaBUIO, YKA3bIBAIOTCSA: (opMa OTYeTa; Kak
JIoJKeH ObIThb odopMieH HUPPoOBOM U rpaduueckuil MaTepuan; MOPSAIOK CpaBHEHUs



MOJYYEHHBIX PE3YJIbTATOB C PACUETHBIMH, OIICHKA IOTPELIHOCTEH; MOPSAOK (HOPMYITHPOBKH
BBIBOJIOB U 3aKJIIOUEHHI; TOPSI0K 3aIUThl BBINOJIHEHHON paboThI.

Crpykrypa u hopma otyera o JabopaTopHOr pabore

Ot4er o mabopaTopHOU paboTe TOJDKEH COAEPKATh: TUTYIHHBIN JIUCT, OCHOBHYIO YacCTh,
BBIBOJIBI 110 PE3yJIbTaTaM UCCIICIOBAHHH .

Ha mumynvnom nucme NOIDKHBI OBITh yKa3aHbI: HAa3BAaHUE JUCIUIUIMHBI, Ha3BaHHE
nabopaTopHOil paboThl, (GaMuiIMs ¥ WHHUIHAIB TpernojxaBaTels, (aMuInsd W HHUUAIBI
CTYZICHTA, HOMEp €ro y4eOHOU IPyMIIbI U 1aTa 3alUThl PA0OTHI.

Ocnosnasi wacmv JOJDKHA COJEPXKaTh 3aJaHHe, pe3yJabTaThl AKCIEPUMEHTAIBHO-
MPAKTUYECKON pabOThI, paCUeTHO-aHATUTHYECKUE MATCPUAITHI.

Bv1600b1 10 ipoieiaHHON paboTe TOJKHBI COJIEPKATh PEKOMEHIAINH 110 YITyUIICHUIO
YCIIOBUH Tpyzia Ha paboyeM MecTe.

TpeboBanus k oopMIIEHHIO OTYETa 0 JabOpaTOPHOH padoTe

TUTynbHBIN JTUCT OTYETa JAOJKEH COOTBETCTBOBATH IIA0JIOHY, IPUBEACHHOMY B CEKTOPE
HopMaTHuBHOM nokymenTtaru ['Y ATl https://guap.ru/standart/doc

OdopmieHre OCHOBHOM 4YacTHU OTYETa JOJDKHO OBITh O(OPMIEHO B COOTBETCTBUU C
I'OCT 7.32-2017. TpeOoBaHusl NpPUBEACHBI B CEKTOpe HOpMaTHUBHOW nokymeHTauuun [YAII
https://guap.ru/standart/doc

[Ipu dopmupoBaHUN CNIMCKAa MCTOYHUKOB CTYACHTAM HEOOXOIMMO PYKOBOJCTBOBATHCS
tpeboBanusmu ctangapra ['OCT 7.0.100-2018. Ilpumepsl ogopMieHHs CIHCKAa HCTOYHUKOB
HpUBENICHBI B CEKTOpe HOpMaTuBHOU nokymenTanuu ['Y Al https://quap.ru/standart/doc.

11.4. Metoauueckue yka3aHUs [Uid OOyYaroIMXCA [0 IPOXOKICHUIO KypCOBOTO
IPOEKTHUPOBAHUS/BBIINOJIHEHHS KypCOBOU PabOTHI

KypcoBoii npoexT/ paboTa mpoBOAUTCS € LENbI0 (POPMUPOBAHUS y OOYUAIOUIMXCS OIBITA
KOMILJIEKCHOT'O PELICHUs] KOHKPETHBIX 3aj1au MPo(eCcCHOHANIBHOMN JesITeIbHOCTH.

KypcoBoii npoexT/ pabota no3BosisieT 00yJarouemMycs:

— CHCTEMAaTU3MpOBaTb W 3aKPENUTh IIOJIYYEHHBIE TEOPETHYECKHE 3HAHUA U
IOPaKTUYECKHEe YMEHHUS MO0 TNpO(EecCHOHANbHBIM YY€OHbIM JTUCHMIUIMHAM M MOAYJISAM B
COOTBETCTBUU C TPEOOBAHUSAMHU K YPOBHIO NMOATOTOBKH, YCTAHOBJIEHHBIMU IPOrpaMMOil yueOHOi
JUCLUIUIMHBI, TMPOrpaMMOM  IMOATOTOBKM  CIELUAJINACTAa  COOTBETCTBYIOILEIO  YPOBH,
KBaTH(UKAIIH;

— TPUMEHHUTH IOJIyYEHHBIE 3HAHUS, YMEHHUS M NPAKTHUUECKUH ONBIT NPU PELIECHUU
KOMIUIEKCHBIX 33]1a4, B COOTBETCTBUU C OCHOBHBIMU BHAaMU MPOPECCHOHATBHON 1€ATEIbHOCTH
[0 HaMpaBJICHUIO/ CIIENUAIBbHOCTH/ IPOTpaMMe;

—  yrayOuTh TEOpEeTHYECKHE 3HAaHUS B COOTBETCTBUU C 33JJaHHOI TeMOI;

— cdopMuUpOBaTh yMEHHS MPUMEHSTh TEOPETUYECKHE 3HAHHUA NPU PELICHUU
HECTaH/IapTHBIX 3a/1a4;

— TPHOOPECTH OIBIT AaHAJIUTUYECKOM, pPACUETHOM, KOHCTPYKTOPCKOH paboThl U
c(opMHPOBATH COOTBETCTBYIOLINE YMEHUS;

— chopmupoBaTh yMeHHs PaOOTBI CO CHEIUATBHOW JHUTEPATypOd, CIIPaBOYHOM,
HOPMAaTUBHOM U MTPaBOBOM JOKyMEHTallMe U MHBIMU MH(GOPMAIIMOHHBIMU UCTOYHHUKAMH;

— chopmupoBaTh yMEHHS (QOPMYJIUPOBATH JIOTHYECKH OOOCHOBAaHHBIE BBIBOJBI,
NPEUIOKEHHS U PEKOMEHJIAINH 10 Pe3yJIbTaTaM BBITIOJIHEHUS pabOThI;

—  pa3BUTh NPOPECCHOHATBHYIO MUCEMEHHYIO U YCTHYIO peub 00y4aromerocs;

— Ppa3BUThb CHUCTEMHOE MBIIUIEHUE, TBOPYECKYIO HHUIMATHBY, CaMOCTOSTEIbHOCTH,
OpPraHM30BaHHOCTb M OTBETCTBEHHOCTD 32 IPUHUMAEMBbIE PEILICHUS;

— cdopMupOBaTh HaBBIKM IUJIAHOMEPHOM peryinsapHoil paboThl Haja pelIeHUEM
MOCTaBJIEHHBIX 3a/a4.


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

CTpyKTypa MOsICHUTEILHOM 3aMCKU KYPCOBOTO MPOEKTa/ paboThI

[losichutenpHas 3amucka JOJDKHA COJEPKaTh SICHO M3JIOKEHHYIO IOCTaHOBKY 3ajauu,
KpaTKO€ OIKMCAHUE TEOPETUUYECKUX MPEANOCHUIOK MO TEeMaTHUKE KYypCOBOW pabOThI, 3JIEMEHTHI
HEOOXOIUMOro Ui BBIMNOJHEHHS paboThl MaTeMaTUYECKOTo ammapara, HeoO0Xoaumoe
KOJIMYECTBO PACUETOB, IPHUBEJICHUE BBHIBOJOB IO pe3yjbTaTaM »dTHUX pacyeToB, CIHCOK
HCIIOJIb30BaHHOM JTUTEPaTYPHI.

TpeOoBanust kK 0OPMIICHHIO NOSICHUTEIFHON 3aMCKU KYPCOBOTO NPOEKTa/ pabOTHI
TpeboBanust Kk 0GOPMIICHHIO MOSCHUTEIBHON 3alMCKU KypcoBOW paboThl / IMpoekTa
m3noxensl Ha caiite 'Y AT (http://guap.ru/guap/standart/obl_main.shtml).

11.5. Meroauueckue yKazaHus JUIsl OOYYAIOMIMXCS MO MPOXO0XKICHUIO CAMOCTOSTEIHHOM
paboThI

B Xo/e BBITIOJIHEHUSI CaMOCTOSITEIbHON PabOThI, OOYYAIOUIUIICS BBITOIHIET pabOTy IO
3aJJaHUI0 ¥ TIPU METOJMYECKOM PYKOBOJCTBE IperojaBaTelisi, HoO 0e3 ero HemocpeiICTBEHHOTO
YUYaCTHSI.

Jiis oOydarommxcsi 1Mo 3a09HOM (opMe OOyYeHHs, CaMOCTOSTENbHAsI padoTa MOXKET
BKJTI0YATh B CE0s1 KOHTPOJIBHYIO padoTy.

B mporecce BBIMOTHEHHSI CAMOCTOSTENFHONW paboTHI, y oOydaromerocst GopMHpPYyeTcs
enecoo0pa3Hoe MIaHUPOBaHUE pabouero BpEMEHH, KOTOPOE MO3BOJISIET UM Pa3BUBATh YMEHUS
N HABBIKM B YCBOCHHMU MW CHCTCMATHU3AllUH HpI/IO6p€Ta€MI)IX 3HaHI/II71, O6CCHC‘-H/IBaeT BBICOKHUH
YPOBEHb YCIICBAGMOCTH B TIEPUOJl OOYYCHHS, IIOMOTAeT IIOJYYUTh HABBIKH TTOBBINICHHS
poEeCCHOHAIBHOTO YPOBHSI.

MeToauyeckMMH ~ MaTepuallaMH,  HaNpaBJSIONIMMU  CAMOCTOSITENIbHYHO — paboTy
00yJaroUUX CSASBIISIOTCS:

—  y4eOHO-METOJNYECKUI MaTepHall 1o JTUCIHUILIHHE;

— METOJUYECKUE YKa3aHUs 10 BBIMOJHEHHIO KOHTPOJIBHBIX paboT (Ui 00ydYaroImuxcs
10 3a04HOU (hopme 0OyueHus).

11.6. Meroauueckue yKazaHus UIsI OOYYArOMIMXCS MO MPOXOXKICHHIO TEKYIIETO
KOHTpPOJIA YCIIEBAEMOCTHU.

Tekymuii KOHTPOJIb YCIEBAEMOCTH MPEIyCMATPUBAET KOHTPOJIb KadyecTBa 3HAHUU
00yYaroImuxcsi, OCYIIECTBISEMOI0 B TEUEHUE CEMECTpa C IIeNIbI0 OLIEHUBAHUS XO/a OCBOCHHUS
JTUCIUIUINHBI.

B Teuenue ceMecTpel CTYACHTBI

- U3Y4aroT JICKIIMOHHBIA MaTepHal 110 JUCLHUIUINHE;

- BBIMOJIHAIOT TECTUPOBAHMSI 110 MaTepuaiaM Jiekuuu B cpene LMS;

- BBIMOJIHAIOT KOHTPOJIbHbIE Pa0OThI U JOMAILIHUE 3a]JaHHs.

I[J'If[ TCKYHIECTO KOHTPOJIA YCIICBAEMOCTHU HCIIOJIB3YIOTCA TCCThI, IPUBCIACHHBLIC B Ta6J'II/III€
18.

11.7. Metoauueckue yka3zaHHs Ui O0YYarOIIUXCS 1O MPOXOXKICHUIO MPOMEKYTOUHOM
aTTeCTalluH.

[TpomexxyTounass  arrecranus  oOydyarOIIUXCS — MPEAyCMAaTPUBAaeT  OICHUBAHUE
MIPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3Yy/lbTaTOB 00y4YeHUs MO AucuuIuMHEe. OHa BKIIIOYAET B
ce0st:

— o9K3aMeH — ¢opMa OIEHKH 3HAHHUH, MMOJYyYCHHBIX OOYYaIOIIMMCSA B IPOIECCe
U3ydYeHHs BCeW JAMCUMIUIMHBI WA €€ YaCTH, HABBIKOB CAMOCTOSITEILHOU PabOThI, CIOCOOHOCTH
HpI/IMeHHTB ux js peHIeHI/ISI HpaKTI/IquKI/IX 3aga4v. BKSaMeH, KakK HpaBI/IHO, HpOBO)II/ITCﬂ B
NEpUOJT SK3aMCHAIMOHHONW CECCHMHM M 3aBEpIIAeTCs AaTTECTAIMOHHON OILEHKOH «OTIUYHOY,
«XOPOIIIO», «YIOBICTBOPUTEIHLHOY, KHEYIOBIECTBOPUTEIHHO.


http://guap.ru/guap/standart/ob1_main.shtml

Cucrema OLIEHOK IPU MPOBEACHUU TEKYIIETO KOHTPOJIS U MPOMEXYTOUHOHN aTTecTaluu
OCYILIECTBIISICTCSI B COOTBETCTBUM C PYKOBOASIIUM JOKymMeHTOM opranuzauuu PJIO T'YAIL
CMK 3.76 «llonoxeHue o TEKylleM KOHTPOJIE YCIIEBAEMOCTH U MPOMEXKYTOYHOU aTTeCTaluu
CTYJECHTOB M acClIHUpPaHTOB, OOYyYarOIIMXCS IO OO0pa3oBaTeIbHBIM MPOTrpaMMaM BBICHIETO
obpaszoBanus B ['YAID» https://docs.quap.ru/guap/2020/sto_smk-3-76.pdf.



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

Jluct BHeceHUs U3MEHEHUH B pabouyto MporpamMmy JUCIHUILIAHBI

Jlara BHeceHUs
W3MEHEHHH U
JIOTIOJIHCHUIA.
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H3MEHEHUS

ConeprkaHre U3MEHEHHUIN U TOTIOJTHEHHI
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