MMHUCTEPCTBO HAYKHU U BRICHIEI'O OBPA30OBAHUS POCCHUICKOM
OEAEPALINN
(benepanbHOE TOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEIKICHNUE BBICIIETO
o00pa3zoBaHUs
"CAHKT-TIETEPBYPI'CKUI1 TOCYJIAPCTBEHHbBI YHUBEPCUTET
ADPOKOCMMYECKOI'O ITPUBOPOCTPOEHUA"

Kadenpa Ne 6

YTBEPXIAIO
PykoBonuTens HanpaBiieHUS

1.3.H.,1Ipo .

(IOMKHOCTD, y4. CTENEHb, 3BaHUE)

B.B. Okpenuios

(MHUTIMATTBL, (haMHITHS)

7 ~ (mojuuch)

«21» urons 2023 r

PABOYAS ITPOTPAMMA JIMCLTATIJIMHBI

«MeTOI[BI " CPEACTBA H3MepeHHﬁ))
(HaumeHoBaHWe TUCIUIIINHEL)

Kon nampasieHust moaroroBKu/

27.03.01
CIEUAIIBHOCTH

HanmenoBanme HaITpaBJICHHUA
HO,Z[I‘OTOBKI/I/ CIICOUaJIbHOCTH

CTaHI[apTI/BaL[I/IH " MCTPOJIOTHA

HaunmenoBaunue
MerTtpornorus, cTaHAapTU3aIus, cepTUUKALIUS
HaIIPaBJIECHHOCTHU
®opma 00yueHus oYHas

Cankr-IlerepOypr— 2021




JIuct cornacoBanus paboueil MporpaMMBbl AUCUUTUIAHBL

[Iporpammy cocraBui (a)

JIOII.,K.T.H. gy 31.05.23 H.IO. Edbpemon
(IOMKHOCTD, y4. CTENEHb, (monmuck, nata) (MHULMATBI, (haMUITHS)
3BaHUC)

[Tporpamma omoOpeHa Ha 3aceqanuu kapeapsl Ne 6

«31» mas 2023 r, npotokon Ne 13

3aBenyromuii kadenpoit Ne 6

J.3.H.,11po¢. i 31.05.23 B.B. Oxpenmios

(y4. cTernieHb, 3BaHHE) (monmuck, nata) (vHUIMATBL, (haMUITHS)

OtBerctBennsbiit 3a OIT BO 27.03.01(01)

A
JIO11.,K.T.H. .{ié‘/ 21.06.23 H.1O. Edpemosn

(IOIDKHOCTB, YU. CTENICHB, 3BaHUE) (moxmucek, nara) (MHUIMATEL, GaMuITHs)

3amecturens qupektopa uHctutyra GIITU nmo metoauueckoit padore

Wb —
JI01L.,K.(.-M.H. = 21.06.23 HO.A. HoBukosa

(IOIDKHOCTD, YU. CTENICHb, 3BaHUE) (moxmucek, nara) (vHULMATEL, GamMuITHs)



Annoranus

JucturuimHa «MeTosibl U CpeZICTBa U3MEPEHUI» BXOJIUT B 00pa30BaTENIbHYIO IPOrpaMMy
BBICIIErO O0pa3oBaHMsi — TMporpaMMmy OakajlaBpuaTa II0 HaIMpPaBJICHUIO IOJITOTOBKHU/
cnenuanbHocTy 27.03.01 «Cranpgaptusanms 1 METpOJIOTUs» HalpaBieHHOCTH «Mertpoiorus,
cTanaapTu3anus, ceprudukanus». Juciumivna peaausyercsa kagenpoit «Neby.

JlucuuiuinHa HanesneHa Ha (P OpMHUPOBAHKE Y BBITYCKHUKA CIIEIYIOUIMX KOMITETCHIINIA:

[IK-1 «CrnocobeH mpoBOAUTH aHAU3 COCTOSHUS METPOJIOTMYECKOro oOecredyeHus B
NOJPa3/IeIIEHUN METPOJIOTUYECKOM CITyKObI OpraHu3alum

[IK-2 «CmocobeH OOHOBIATH 0azy pabouMx OHTAIOHOB M CPEIACTB H3MEPUTEIHHOMN
TEXHUKHU U IPOBOJUTH UX aTTECTALIUION»

IIK-3 «Cnoco0GeH ocCymIecTBIAT, pabdOThl IO BBIIBICHUIO M IMPEJOTBPAIICHUIO
HECOOTBETCTBHI MPOAYKIIUH MPEIBIBIIEMBIM TPEOOBAHHUSIM

CopepxaHue TUCHUIUIMHBI OXBAaTHIBACT KPYT BOIPOCOB, CBSI3aHHBIX C IMOJTOTOBKOM
CTYJEHTa K PEUICHUI0 OPraHMU3allMOHHBIX, HAYYHBIX U TEXHUYECKMX 3ajay Uil OCYLIECTBIICHUS
cbopa 1 00pabOTKH HaAYYHO-TEXHUYECKOU U (MJIM) TEXHOJIOTUYECKOM MH(OpMALIUU [T PEIICHUS
GyHIaMEHTANPHBIX M NPUKIAAHBIX 33734 C y4eToM [H(pOBH3AIMN OPTaHU3AIMOHHO-
TEXHUUYECKUX DJEMEHTOB METPOJIOTUYECKOro obecreueHus. PaccmarpuBatorcss  oOmiue
MOJIOKEHHS 00 M3MEPEHHSIX U UX (PU3MUECKUX OCHOBAX, METOJaX U CPENICTBAX U3MEPEHUIl, B TOM
quclie B METPOJIOTHYecKor yactu TexHojoruit Mumyctpuu 4.0 (uHTepHET Beliel, Oonbline
JaHHbIE); TpaBuja OOpabOTKM pE3yJbTAaTOB M3MEPEHMsS]T M OLEHUBAHUS IOTPEIIHOCTEH C
UCIIOJIb30BAHUEM METOMOB M HWHCTpyMeHTOB BigData u HCKYCCTBEHHOrO HMHTEIUICKTA;
KJIaccu(uKausi U OCHOBHBIC XapaKTEPHCTUKH METOJOB M CPEICTB W3MEPEHHH pPa3IU4HBIX
buznyecKuX BENWYMH, a TaKXKe METOJOB W CPEICTB WU3MEPEHHI Ha MPOU3BOJCTBE; OCHOBBI
KOHTPOJISI BA)KHENIIMX ITapaMeTpOB MPOAYKIIMH, BUbI U METO/Ibl UCIIBITAHU.

[IpenogaBanue AMCHUIUIMHBI MpEeAyCMAaTpUBaeT Cieayromue (QopMbl OpraHu3aluu
y4eOHOTro mporecca: JIEKIHNH, JIaA00paTopHbIe pabOThI, CaMOCTOSTENIbHAs paboTa 00yJaromerocs,
KYPCOBO€ IIPOEKTUPOBAHUE.

[IporpamMmMoil AMCHMIUIMHBI MPEAYCMOTPEHBI CIEAYIOIIUE BUIBI KOHTPOJIS: TEKYIIMM
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUHAs aTTecTalus B (popMe sK3aMeHa.

OO0mast TpyJ0eMKOCTh OCBOCHHMSI JUCIUILIMHBI cocTaBiisieT 11 3aderHbIx enuHuI], 396
4acoB.

S3bIK 00yueHus 0 JUCHMIIUHE KPYCCKUH »



1. TlepedeHb MIaHUPYEMBIX PE3yIbTATOB OOYUCHHS 10 AUCIUILTAHE

1.1. Tlenu npenomaBaHus JUCITUTUTHHBI

[lenpt0 MUCHUIUIMHBI SIBISIETCS HW3YYCHHE METOJUYECKHMX U TEXHHYECKUX OCHOB
MPHUKJIATHON METPOJIOTHH — TPOBEACHHS HM3MEPEHUH M KOHTPOJS Pa3IUYHBIX (PH3UUIECKHX
BEJIMYMH; TIOPSAKA OICHKM TIOTPEUTHOCTEH W3MEpEeHUH, MOATOTOBKH K H3MEPCHHSIM U
BBITNIOJIHCHHE UW3MepeHuid. KpoMe Toro, Ienbi0 MNpenojaBaHus JUCHUIUIMHBI  SBIISCTCS
03HAKOMJICHHE CTYJCHTOB C OCHOBaMH, Kilaccu(HUKaIMell U Ha3HAYCHUEM METOJIOB KOHTPOJIS U
UCIBITAHUH Ha MPOHU3BOJICTBE.

1.2. JlucuumimHa  BXOOUT B  COCTaB  4YacTH, (OPMUPYEMOH  y4aCTHHKAMHU
00pa3oBaTelIbHBIX OTHOIICHHH, 00pa30BaTEIIbHOIN MpOrpaMMbl BBICIIET0 00pa3oBaHus (janee —

OI1 BO).

1.3. IlepeueHp ITaHUPYEMBIX PE3YIBTATOB O0YUEHHS IO JUCLUILINHE, COOTHECCHHBIX C
IUIaHUpYyeMbIMH pe3ynbratamu ocBoeHus OIT BO.

B pesynbrare m3ydeHus NUCHMIUIMHBI OOy4aroIIUiics JOJDKEH 00JanaTh CIEAYIOUMMU
KOMIIETSHIIMSIMUA HJTH WX 9acTsAMHU. KoMIeTeHIIMM ¥ WHAWKATOPBI UX JTOCTHIKECHUS TIPUBEICHBI B

Tabimue 1.
Tabmuna 1 — [lepedeHb KOMIETCHIIVMIA ¥ UHAUKATOPOB UX JIOCTHKCHUS
Konu
Kareropus (rpynna) Kon v HanMeHoBaHMe HHIMKATOPA JOCTHKCHUS
HAaUMEHOBAaHUE
KOMITETCHIHT KOMITETCHIINH
KOMIIETCHIINH
I1K-1.3.3 3HaTh 007aCTh MPUMEHEHHUS METOJIOB
HU3MEPEHUS
I1K-1.3.4 3HaTh KOHCTPYKTUBHBIE OCOOEHHOCTH U
MPUHIUITBI pa0OTHI CPEICTB U3MEPEHUS,
TEXHOJIOTUYECKHE BO3MOKHOCTH B 00J1aCTH
MIPUMEHEHHUS CPEACTB U3MEPEHUS
[TK-1 Cnocoben P peal p
I1IK-1.Y.3 ymeTs ycTaHaBIMBaTh ONTUMAJIBHBIC
MIPOBOAMTD aHAJIN3 .
COCTOSHIS HOPMbI TOYHOCTH U3MEPEHUH U IOCTOBEPHOCTHU
KOHTPOJIS C y4eTOM OmIMO0K 1-ro 1 2-ro pona
METPOJIOTMYECKOTO
[Ipodeccuonanbubie [TIK-1.B.1 BnageTh HaBbIKAMU aHAIM3a COCTOSTHUS
oOecrieueHus B .
KOMITETEHIIH CPEICTB U3MEPEHUN, FTAIIOHOB, TOBEPOUYHBIX
M0/Ipa3/IeJIeHun
. CXeM, HOPMaTHUBHBIX JIOKYMEHTOB
METPOJIOTMUECKOI
CIVIKOEL [1K-1.B.2 BnageTh HaBbIKaMU aHaM3a
“ nH(popmanuu o0 0TKa3ax Cpe/iCTB U3MEPEHUS,
OpraHu3aIu o
KOHTPOJIE UCIIBITAHUH B MIPOLIECCE IKCIUTyaTalluu,
COCTOSTHUU U YCIIOBUSX MX XpaHEHHs, 00
3¢ (PEKTUBHOCTH WX HCTIOIB30BAHUS
I1K-1.B.3 BnazmeTh HaBBIKAMU BBISIBICHUS U
OLICHKH MOTPENIHOCTEN U3MEPEHNUS U OIINOOK
KOHTPOJIA
[1K-2 Criocoben
OOHOBIIATH 0azy
pabouux stamonoB u | [1K-2.3.1 3HaTh HOPMATHBHYIO TOKYMEHTAIIUIO B
[Ipodeccuonanbabie | CpeaCTB obnactu obecrieueHns eINHCTBA U3MEPEHUH 1
KOMITETEHIIMH MU3MEPUTEIIBHON METPOJIOTHUECKOro oOecrieueH st paboThbl CPesICTB
TEXHUKH U U3MEPEHHUS
MPOBOJIUTH UX
aTTEeCTAlINIO
I1K-3 Criocoben [1K-3.3.3 3HaTh ¢u3nvecKkre NpUHIMILI padoThI,
[TpodeccuonanbHblie | OCYIIECTBISTD BO3MOXKHOCTH M 00JIaCTH MPUMEHEHUS] METOOB U
KOMITETEHIIMHI paboThI 0 CPEJICTB U3MEPEHUI
BBISIBJICHHUIO U I1K-3.3.4 3HaTH METOIMKH KOHTPOJIS] HCIIBITAHUS




IPEIOTBPAILICHUIO HPOTYKIIUH

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

2. Mecro nucuumumnbl B cTpyktype OIT
JluciumimHaa MOKeT 0a3UpoBaTHCS HA 3HAHUSX, paHEe MPUOOPETEHHBIX 00yUYaIOITUMUCS

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

— «Marematuka. Teopust BEpOATHOCTEN U MaTEMaTUYECKast CTATUCTUKA,

— «Mertponorus. O01iast Teopusi HIMEPEHHI»

3HaHMs, TOJy4YEHHBbIE NPU U3YUYEHUU MaTepuana JaHHOM [HUCLUUIUIMHBI, HMEIOT Kak
CaMOCTOSITEJIBHOE 3HAYE€HUE, TAK U MOTYT MCIIOJIb30BAaThCsI IPU U3YUYEHUU APYTUX JUCLMILINH!

— «Merponoruueckast 3KCIepTH3a»,
— «lIpuknaaHas METPOIOTHsI»,

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

3. OOBEM ¥ TPYTOEMKOCTh JUCITUTLIAHBI
JlanHbie 00 00IIEeM OO0beMe JUCIUILIMHBI, TPYJOCMKOCTH OT/ACIBHBIX BHUJOB Y4E€OHOMH
paboThI O AUCIUIUINHE (M pacTpeelieHne dTOH TPYJOEMKOCTH M0 CeMeCcTpaM) peACTaBICHbI B

Tadimue 2.

Tabmuna 2 — O0beM U TPYAOEMKOCTh JUCITUIIITNHBI

pr,HOGMKOCTB 110 CEMCCTPaM

Bun yuebnoit paboTbl Bcero Nos No6 No7
1 2 3 4 5
Oowan mpyooemKochb oucCyunIuUHb, 11/ 396 3/ 108 4/ 144 4/ 144
3E/ (uac)
U3 Hux uacoe npakmuyecKkoil n0020moeKu 102 17 34 51
AyoumopHhuie 3anuamus, BCEro Jac. 170 34 68 68
B TOM YHCIIC:
nexum (JI), (gac) 68 17 34 17
npakTuyeckue/cemuHapckue 3anstus  (I13),
(dac)
naboparopusie pabotsl (JIP), (dac) 85 17 34 34
KypcoBoii nmpoekT (padota) (KII, KP), (dac) 17 17
HK3aMeH, (4Jac) 126 36 54 36
Camocmoamenvnas padboma, Bcero (4ac) 100 38 22 40
Buo npomesccymounoit ammecmayuu:. 3a4er, OK3., OK3. OK3.
mudd. 3auer, sx3amen (3auer, udd. 3au, | Ok3., OK3.
DK3.*%*) OK3.
[Ipumeuanue: ~ KaHAUIATCKUM SK3aMEH
4. ConeprxkaHue JTACIUATUITHHBI
4.1. PacnpeneneHue TPyJOEMKOCTH JUCIUILTAHBI MO pa3esiaM U BUAAM 3aHITHIA.
Pazensl, TeMBI TUCIUTIIMHBI U KX TPYJAOEMKOCTh PHUBEICHBI B TA0JHIIE 3.
Tabnuna 3 — Pa3ensl, TeMbl AUCHUILTUHBL, UX TPYAOEMKOCTh
Jlekuumn | 113 JIP KII CPC
Paznensl, TeMBI TUCIUATIIHHBI (a aLé ) (C3) | (aac) (qac) | (ac)




Cemectp 5

Pasznen 1. OOuue 11o10KeHns

Tema 1.1. Conepxanue kypca. OCHOBHbIE
TEPMUHBI U OIPECICHHUS.

Tema 1.2.  IIpoGmembl  OpraHuzanum,
IPOBEIEHUSI M  HCIOJb30BAHUA  TEXHUYECKUX
VM3MEPEHHUI.

Pa3znen 2. OCHOBHbBIE TPUHLUIIBI MEXAHUKH,
UCIIOJIb3YEMbBIE B U3MEPEHUSIX

Tema 2.1. OOmme 3aKOHBl IBUKECHU.
BzaumopeiicTBue MaTepUaIbHBIX TEIL.

Tema 2.2. TapmoHHMuYeckue KoJjieOaHUS,
BOJIHOBOE JABIKeHHE U 3pdekT Jlomnepa B TEXHUKE
HM3MEpPEHU.

Tema 2.3. DHepreruyeckue XapaKTepUCTUKY
buznyecKknx 00bEKTOB, 3aKOHBI COXPaHEHUSI.

17

15

Paznen 3. MonekynsipHO-KUHETHYECKAs TEOPHS U
U3MEpPEHUS

Tema 3.1. ba3zoBble XapakTEepUCTUKU ra3oB U
Kuakocted.  OCHOBbI  KMHETUYECKOW  TEOpHUH,
MOHSITUE TEMIIEPATYPHI.

Tema 3.2. @a30Bele U MeTacCTaOUIILHBIE
nepexonapl. Meroabl U3MepeHHl  (U3NYECKUX
BEJIMYMH, OCHOBAaHHbIE Ha  METacTaOMJIbHBIX
nepexoax.

Tema 3.3. TepMoauHaMHUYECKHE IPOLIECCHI,
TeMIepaTrypHble HKanbl. Vcrnosib30BaHHE 3aKOHOB
TEPMOJIMHAMUKH, THAPOCTATUKUA U THAPOJIUHAMUKY
B (DU3MYECKUX U3MEPEHUSIX.

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

Tema 4.1. 3akOHBI r€OMETPUYECKON OINTHKH,
OnTuyeckasi MUKPOCKOIIHS.

Tema 4.2. WuTepdepeHnontble "
NOJIIPU3aLMOHHbIE METO/IbI H3MEpeHui,
doromMeTpusl.

10

Uroro B cemectpe:

17

17

38

Cemectp 6

Pa3nen 5. OCHOBBI TEOpUH IIEKTPOMArHUTHBIX
B3aMMOJICHCTBHI B (U3UKE U TEXHUKE U3MEPEHUI
Tema 5.1. DnekTpoctaTika ©  METO/bI
M3MEPEHMI, OCHOBAHHBIE Ha €€ 3aKOHaX.
Tema 3.2. DIEKTPOMarHUTHBIE
B3auMoecTBUsA.  [IpuHImMmBl  mpeoOpa3oBaHUs]
HERJIEKTPUYECKUX BEJMYNH B JJIEKTPUUECKHE.
Tema 3.3. DneKTpOMarHWTHBIE KOJEOAHUS U

BOJHEL. BonHoBas npupoaga CBCTa.

10




Paznen 6. DnemMeHTHI KBaHTOBOM (DHM3UKHU B
HU3MEPEHUSIX

Tema 6.1. OcHOBHbIE 3aKOHBI KBaHTOBOH
¢usuku. DIEKTPOHHOE CTPOCHHE  BEIICCTBA.
KBanrtoBeie 3¢ dexTsl, UCIIOJIb3YyEMbIe B
($U3NIECKUX U3MEPCHUSX.

Tema 6.2. CoBpeMEHHOE CTPOCHHE aToMa,
ctpoeHue  BemecTBa.  CHEKTpel  H3ITy4YeHUS,
MOTJIONICHUS U UX aHAJIN3.

Paznen 7. Obuue cBeneHus 00 H3MEPEHHSIX

Tema 7.1. [lonsTne u3MepeHus (B TOM YHCIIC
dposoro). OCHOBHOE ypaBHEHHE U3MEPECHUH.

Tema 7.2. CTpyKTypHas cxeMa H3MEPEHUI
W3mepurenbHas 3a1a4a.

Tema 7.3. IlorpentHocTs u3MepeHuidl. AHaIN3
1 00paboTKa pe3yabTaTOB H3MEPEHHA.

Paznen 8. MeToibl u3MepeHuii

Tema 8.1. Knaccudukanus uzmepenuii. Buspi
U 00J1aCTH U3MEPEHHH.

Tema 8.2. OCOOEHHOCTH OCHOBHBIX METOJIOB
A3MEPEHUM.

Tema 8.3. Meronbl tn(ppOBEIX H3MEPEHHI

Tema 8.4. OueHka MOrpeuUIHOCTH H3MEPEHUN
NpU  WCIOJB30BAHMHM  PA3IUYHBIX  METOJIOB
W3MEPEHU.

Pazpnen 9. Ilonsatue o cpencrBe u3MepeHUi
U3MEpEeHUl B  KJIACCMYECKOM U  LU(POBOM
METPOJIOTUYECKOM 00ECTICUCHHH.

Tema  9.1. OcHoBHbIE OIpeeIcHus,)
CBsi3aHHBIE €O cpeactBoM u3Mmepenuit  (CH).
OyHKIUsA TpeoOpa3oBaHUsl M IPaAyHpPOBOYHAS
XapaKTepUCTHUKA.

Tema 9.2. Kiaccudpuxauus CH. Mepsl,
N3mepurenbHble prOOpbI u 11 (poBbIE
WU3MEPUTEIIBHBIE CUCTEMBI.

Tema 9.3. Hopmupyemble METpPOJIOTHYECKHUE
xapakrepuctuku CH.

Tema 9.4. TouHOCTH aHAIOTOBBIX M M (PPOBHIX
CH.

Pasznen 10. MeTtons! u cpesicTBa H3MEpEeHUN
Pa3INYHbIX (PU3NYECKUX BETHUUH

Tema 10.1. 'eomeTprueckne BETUINHBIL.

Tema 10.2. DnexTpuyeckre BeTUYNHBI.

Tema 10.3. MexaHndeckne BEIHYHHBI (Macca,
napameTpsl  JBIJKEHHs, BHOpanus, JaBleHUE,
BaKyyM, PacxXojl >KHJIKOCTEH U ra3oB).

Tema 10.4. ITapameTpbl CTPOEHUS U COCTOSIHHUS
BEIIECTB W MaTepHaioB (KOHIEHTpAIHs BEIIECTB,
BJIAYKHOCTh, TEMIIEPATypa).

Tema 10.5. OnTuko-(u3nyeckre n3MepeHusl.

10

Hroro B cemecrpe:

34

34

22

Cemectp 7




Paznen 11. CoBpeMeHHbBIE METO/IBI UCCIIETIOBAHUS
MHUKPOCTPYKTYPbI (pU3HUECKUX 00BEKTOB

Tema 11.1. Metonabl 3JIEKTPOHHOM

MHUKPOCKOIINY. 3 9 20
Tema 11.2. Cxanupyronias 30HI0BaY

MUKpOCKOIHA. ATOMHBIA CHUJIOBOM W TYHHEJbHBIN

MUKPOCKOIL.

Pasznen 12. Metonpl u cpesicTBa U3MEPEHUM Ha
TPaIULIMOHHOM U LU(POBOM IIPOU3BOJICTBE
Tema 12.1. M3mepeHus yrioB, JIWHEHHBIX
pa3mMepos.
Tema 12.2. M3mepeHust OTKIOHEHUN (OPMBI H
B3aMMHOT0 PACHOJIOKEHHS TOBEPXHOCTEH.
Tema 12.3. l3mepeHus: mIepoxoBaTOCTU H
BOJIHUCTOCTH ITOBEPXHOCTH. 8 24 5
Tema 12.4. l3mepeHuss ©  KOHTpOJIH
napaMeTpoB pe3b0bl U 3yO0UaThIX KoJiec (mepeaay).
Tema 12.5. KoHTposh KauecTBa MOKPHITHIA.
Tema 12.6. MHoroyHKIHOHAIBHBIE U
CHEUATU3UPOBAHHBIC W3MEPHUTEIBHBIE CHCTEMBI
JUIl KOHTPOJISL MapaMeTpPoOB CIOXKHOMPOPUIBHBIX
JIeTaJIeN U y3JI0B.

Paznen 13. MeToibl KOHTPOJIS M UCTIBITAHUM Ha
TPAAUITMOHHOM U IIU(PPOBOM IIPOU3BOICTBE

Tema 13.1. KonTpons MapaMeTpoB
TEXHOJOrM4eckux mpoueccoB. Kaccuduxanus
METOJIOB KOHTPOJIS.

Tema 13.2. Metogst u  cpeactBa 4 10 6 10
Hepa3pyLaIIero KOHTPOIs.

Tema 13.3. Ha3snauenue u Kiaccudukanus
METO/I0B UCTIBITAHUM.

Tema 13.4. KoHTponb W UCHBITaHUS HAQ
111 (POBOM IPOU3BOJICTBE

Paznen 14. [lepciexkTuBHBIE HANIPABIICHUS
pa3BUTHUS U3MEPUTEIBHON TEXHUKU
Tema 14.1. Tennenuuun pa3BUTHS]

MU3MEPUTEIIBHON TEXHUKHU. 2 5
Tema 14.2. CoBpeMeHHBIE M NEPCIEKTUBHbBIE
V3MEPUTENIBHBIE TEXHOJIOTUH, CUCTEMBI U CEHCOPBI.
BeltonHeHNE KypCcOBOIO MPOEKTa 17
Hroro B cemectpe: 17 34 17 40
Hroro 68 0 85 17 100

[IpakTnyeckass MOATOTOBKA 3aKJIOYAeTCsl B  HEMOCPEICTBEHHOM  BBIIIOJHEHUU
Oo0y4arolMMHUCST  OMNpENEeNeHHBIX  TPYIOBBIX  (YHKUMH,  CBSA3aHHBIX C  Oy;ymei
poQeCCHOHATBHOM 1eATEIbHOCTBIO.

4.2. ConepxaHue pa3/iejioB U TEM JICKIIMOHHBIX 3aHATHH.
Copep:xanue pa3feioB U TeM JEKIIMOHHBIX 3aHITHI MIPUBEACHO B Ta0HIIE 4.

Tabmuna 4 — ConeprkaHue pa3aeyioB U TEM JEKIIMOHHOTO [TUKIIa




Howmep pa3znena

HaszBanue u conep:xkanue pas3aeiioB U TEM JEKIIMOHHBIX 3aHATHI

Pasnen 1. OOmue
[IOJIOKEHUS

Tema 1.1. Conepxanue kypca. OCHOBHBIE TEPMHUHBI U

OIIpEIeTICHNUSI.
OcCHOBHBIE AJIEMEHTHI Kypca. Pu3nyeckre OCHOBBI H3MEPEHUI.
Tema 1.2. IIpoGieMbl oOpraHu3auuy, HIPOBEACHUS U

UCTIOJIb30BAHUS TEXHUUECKUX U3MEPEHH.
Knaccudukanus ¢puznyeckux o0bekToB. POpPMBI IPEICTABICHUS
B3aUMOCBSI3U (PU3NYECKUX BEIUYUH.

Pa3nen 2. OcHOBHEBIE
MPUHIUITBI MEXAHUKH,
UCIIOJIb3YEMbBIC B
HU3MEPEHUSIX

Tema 2.1. OOmme 3akoHBI ABWXKCHHS. B3ammojeicTBue
MaTepuaIbHBIX TEll.
Buner nBumkeHus. OCHOBHBIC TIOJIOKCHHSI KHHEMATHKH H
TUHAMUKU. MeXxaHn4ecKre METO/Ibl U3MEPEHHUS CUJIbl M MacChl.

Tema 2.2. l'apMoHUYecKkHe KOeOaHUs, BOTHOBOE JTBUKCHHE
u 3¢ dext Jlomnepa B TEXHUKE U3MEPEHUH.
[Tepuonuueckue mpoueccel. PesoHanc B (u3mke W TeXHUKE
n3MepeHunil. ®uznyeckue sIBJICHUS BOJHOBBIX MTPOLIECCOB.

Tema 2.3. DHepreTHuecKue XapaKTEPUCTHKH (HU3NIECKUX
00BEKTOB, 3aKOHBI COXPAHEHHUS.
Knaccugukamuss  SHEPreTH4ecKux
COXPaHEHHUSI B U3MEPEHUSIX.

XapaKTePUCTUK. 3aKOHBI

Paznen 3. MonekymnspHo-
KHUHETUYeCKasi TEOPHs U
U3MEPCHHUS

Tema 3.1. bazoBble XapakTEpUCTUKU Ta30B U KUAKOCTEH.
OCHOBBI KUHETUYECKOW TEOPHH, IIOHATUE TEMIIEPATYPHI.
OcCHOBHbBIE TOJOXEHUS MOJIEKYJISIPHO-KUHETUYECKOW TEOpUH
BellecTBa. [IlpuMeHeHHMe 3aKOHOB THIPO- U a3POCTATHKH.
[TonsiTHE MaEanbHOrO U peasibHOro ra3a. [loHsTue TeMneparypsl.

Tema 3.2. ®azoBble U MeTacTaOMIbHBIE MTEPeX0abl. MeTO b

U3MEPEHUIN buznIeckux BEJINYUH, OCHOBAHHBIE Ha
METacTaOMIbHBIX MEPEX0/Iax.

B3anmoneiictere MOJIEKYJL. ®da3oBble MepexXObl,
MeTacTaOWIbHBIE W KpPUTHUYECKHE cocTosiHus. [IpumeHeHUe

METaCTa0MIBHBIX COCTOSIHUI B U3MEPEHUSX.
Tema 3.3. TepMoamHaMUUYECKHE MPOLECCHI, TEMIIEPATypPHbIE

LIKaJIbI. Hcnons3zoBanue 3aKOHOB TEPMOJIMHAMUKHU,
TMJPOCTATUKU U THIPOAMHAMUKY B PU3MUECKUX U3MEPEHUSX.
OcHOBHBIE  TIOJOXEHUS TEPMOAMHAMHMKHU. TemmepaTypHble

IIKaJIbl TemIoBble METOAbI HU3MCPCHUA (I)I/I3I/I‘-ICCKI/IX BCJIIMYHH.

Pa3nen 4. Ilpumenenue
3aKOHOB ONTHKH B
(bU3NIECKUX U3MEPEHUIX

Tema 4.1. 3akonbl reoMerpuuyeckoil ontuku. Ontuyeckas
MUKPOCKOIIHS.
5 SMIIMPUYECKHUX 3aKOHOB reoMeTpudeckoi ontuku. [locrpoenue
n300pakeHus, 1aBaeMOr0 MUKPOCKOIIOM.

Tema 4.2. HWnatepdepeHIMOHHBIE U TOJSIPU3ANMOHHBIE
MeToabl u3mepenuii. oromerpus.
WnTepdepennus CBeTa, MIPUHIAIT dbopMupoBaHUs
UHTepQEpEHIIMOHHbIX ~ monoc.  JIuHeliHas W Kpyrosas
nonspuzanus.  OCHOBHbIE  (POTOMETPUYECKHE  BEITUMYMHBI.
W3mepenne CBETOBOIO U3Iy4EHHUs.

Paznen 5. OcHOBBI TEOpUM
AIEKTPOMArHUTHBIX

B3aUMOJICCTBUH B (DU3UKE U

TCXHUKE I/I3MepeHI/II>'I

Tema 5.1. DnekrtpocraTuka
OCHOBaHHBIE Ha €€ 3aKOHAaX.
OCHOBHBIE TTOJIO0KEHHUS OJICKTPOCTAaTUKH MW HX IMNPHUMCHCHUC B
MU3MEPEHUSIX F€OMETPUUECKHUX BEJINYUH, BJIAYKHOCTH.
HpI/IMeHeHI/Ie HEMOJIAPHBIX JUDJICKTPUKOB B U3BMCPCHUAX

Tema 5.2. DnekTpomMarHuTHBIC B3auMoaeicTBuUs. [IpuHIMIIBI

U METOABl HW3MEPEHHU,




peoOpa3oBaHUs HEAIEKTPUUECKUX BETMYHMH B AJIEKTPUUECKHUE.
OCHOBHBIE ~ 3aKOHBI ~ JJIGKTpOMarHeTusma.  lTepMo- W
TEH30pE3UCTUBHBIN 3P dekT, 3pdext Xosua B u3MEpEHUX.

Tema 5.3. DnexkTpoMarHUTHbIE KOJICOAHUS H  BOJHBIL
BonnoBas npupoja ceera.
DneKTpOMarHUTHbIE BOJIHBI, ypaBHEeHUsT MakcBesuia. [lapamerpsl
CBETOBOI'0 M3JIy4eHHUsl KaK BOJIHHBI.

Paznen 6. DinemMeHTHI
KBaHTOBOH (DM3UKH B
U3MEPEHUAX

Tema 6.1. OcHOBHBIE 3aKOHBI KBaHTOBOW (DU3HKH.
ONEeKTpOHHOE CTpoeHue BemiecTBa. KBaHTOBble 3(PQEKTHI,
UCIIOJIb3YEMbIC B (DU3MUECKUX U3MEPCHHSIX.

TennoBoe m3nyueHue abComMOTHO YepHoro tena. Potodrddexr.
KopnyckyisipHo-BOJIHOBOM IyaJli3M. [Tpuanmn
HeonpeneneHHOCTH [ ei3enoepra.

Tema 6.2. CoBpeMEHHOE CTPOCHHE aToma, CTPOEHUE
BenecTBa. CeKTpbl U3Ty4YEHHUS, TOTJIONMICHHS U UX aHAJIH3.
CoBpeMeHHass Mojnenb artoMa. KBaHTOBBIE XapaKTEPUCTUKU
aneKTpoHOB. OOpa3oBaHHWE MOJEKYNIl U KPHUCTAUIOB. AHanu3
CHEKTPOB M3JIyYCHHS U TOTJIOMICHHS.

Pazgen 7. O0Omue cBeneHus
00 M3MepeHnH

Tema 7.1. IlonsTue m3mepenus (B TOM 4ucie u(poBoro).
OcHOBHOE ypaBHEHUE U3MEPEHUN
OcHOBHBIE TEPMUHBI, CBS3aHHbIE C U3MepeHUsMH. Lludpossie
n3MmepeHusi. OCHOBHOE YpaBHEHHE U3MEPEHUI U €r0 AIEMEHTHI.

Tema 7.2. CtpykTypHas cxema usmepeHuil. MsmepurenpHas
3aj1aya
DneMeHTbl M KaHallbl CTPYKTYPHOM CXE€Mbl HU3MEpPEHHUM.
CtpykTypa M cojaepKaHHE 3TaloB PEHICHUS HU3MEPUTEIbHON
3a/lauH.

Tema 7.3. IlorpenrHocts u3MepeHuil. AHanus3 u oOpaboTka
pe3ynbTaTOB U3MEPEHUN
Bunel norpemHocted  m3MmepeHus. Meronpl  onucaHus U
OIICHUBAHUS MOTPeIHOCTEN n3MepeHui. OCHOBHBIE MPUHIUIIBI
CyMMHpOBaHHMsI  MOrpemHocred  u3Mepenuil.  OOpaboTka
W3MEPEHHBIX 3HAYCHUN (PU3MUECKUX BEIUYHUH.

Pasnen 8. O0mue ceeneHus o
METOaX U3MEPEHHIA

Tema 8.1. Knaccudukanus usmepenuil. Bunbl u obnactu
U3MEPEHUM.

[Tpunuunel  knaccudukanuu u3MepeHudl. Tumbl U BUIBI
U3MEpPEHU MO  pa3nuuHelM  KpurepusaMm. CrTpykTypa W
cojiepaHue 00JacTel U3MEPEeHUI.

Tema 8.2. OCOOEHHOCTH OCHOBHBIX METO0B U3MEPEHUI.
Metoapl M3MEPEHUN: METOIbl HEMOCPEJICTBEHHOM OIIEHKH,
MeTOAbl cpaBHeHUsT ¢ Mepoil. Kiaccudpukamuss MeTon0B
U3MEPEHUM.

Tema 8.3. MeTonbl M(POBEIX U3MEPEHHIA
Knaccudukanus u npuMeHeHre HU(QPOBBIX METOAOB U3MEPEHUI.

Tema 8.4. OmeHka MNOTPEIIHOCTH HU3MEPEHUH  MpHU
MCIIOJIb30BaHUU PA3INYHBIX METO/I0B U3MEPEHUH.

AHanu3 BIMSHHS HCIIOJIB3YyEMOIO METO/a Ha IOIPEUIHOCTh
U3MEpEHUl: TeOMEeTpUUYECKHEe H3MEpPEHUs, HU3MEpPEHUs MaccChl,
IIEKTPUYECKUE U3MEPEHUS.

Pa3nen 9. Ilousatue o
CPEICTBE U3MEPEHUN B
KJIACCUYECKOM U IIUPPOBOM

Tema 9.1. OcHoBHbIE omnpeneneHusi, cBszaHHble ¢ CH.
OyHKIMS TPeoOpa30oBaHUs U TPATyHPOBOYHAS XapPAKTEPUCTUKA
Onpenenennst CH 1 CMEXHBIX TEPMUHOB IO MEKIYHAPOJHBIM U




METPOJIOTHYECKOM
obecreueHuu.

HallMOHAJILHBIM H. DyHKIUH, HCTOJIb3yEMbIE I
MareMaruuyeckoro onucanust CH.

Tema 9.2. Knmaccudpukamus CU. Mepsl. U3meputenbHbie
puOOPEI 1 U(POBBIE UZMEPHUTEIHHBIC CUCTEMBI
[Tpuntuner knaccudukaruu CU. Tlpumepsr mep dusnueckux
BEJIMYUH: MEPHI JUTMHBI U AJIEKTPUUECKOTO COMPOTUBIICHUS, TUPH.
Knaccudukanus u mnpuMepbl COBPEMEHHBIX H3MEPUTEIbHBIX
IpuOOPOB U CUCTEM.

Tema 9.3. HopMupyemsbie METPOJIOTUYECKUE
xapakrepuctuku CU
['pynmbl  HOPMHUPYEMBIX  METPOJIOTHYECKHX  XapaKTEPUCTUK
cpenctB  usMmepeHuii. Tpebosanuss HJ[ k HOpMUPOBaHHUIO
METPOJIOTHUECKUX XapaKTEPUCTUK CPEJICTB U3MEPEHHUIA.

Tema 9.4. Tounocts aHasoroBsIX U HQPpoBsIXx CU
Kmaccer Tounoctm CH. AOcCOmOTHAas, OTHOCHTEIIbHAs |
npuBeieHHas norpemHoctu CU.

Pa3nen 10. Metoan! u
CpEICTBA U3MEPEHUN
pa3sIUYHBIX (PU3NYECKUX
BEJIMYUH

Tema 10.1. 'eomeTpruueckue BEIMUUHBI
W3mepsiembie TeoMeTpUYecKre BeWYUHBL Kiaccupukanus wu
Ha3HaUY€HHE METOJOB U CPEACTB M3MEPEHUN T'€OMETPUYECKUX
BENMYMH. MexaHnnueckue u ontuko-mexannyeckue CU.

Tema 10.2. DnexkTpuuecKkre BETUYMHBI
N3mepsiembie snekTpuyeckue BenuuuHbl. Krnaccudukamus u
Ha3HAUY€HHE METOJOB M CPEACTB HU3MEPEHHUM BJIEKTPUUYECKUX
BeNMYMH. V3MepeHue mnapamMeTpoB AJIEMEHTOB SJEKTPUUYECKUX
Hene.

Tewma 10.3. MexaHn4yeckue BEJIMUYNHBI
H3mepsiemble MeXaHWYECKHE BEJIMYMHBI. (Macca, MapaMmeTpsl
JIBIDKECHUSI, BUOpaAIys, JaBICHUE, BAKYyM, PacXo[l KUJIKOCTEH U
razoB). Knaccudukanus u Ha3HAUeHHE METOJOB M CPEACTB
MU3MEPEHHUI MEXaHUUECKUX BEJIMYHUH.

Tema 10.4. [TapameTpbl CTPOECHHS M COCTOSIHUSI BEUIECTB U
MaTepHuaioB
W3mepsiemble  BENWYMHBI, XapakTEPU3YIOLIUE CTPOECHUE U
COCTOSIHME BEIIECTB W MaTepUajoB (KOHIIEHTPAIUS BEIIECTB,
BIQXHOCTh, IUIOTHOCTh, TeMmmeparypa). Kmaccuduxamms wu
Ha3Ha4Y€HHE METOJOB U CPEJICTB U3MEPEHUI.

Tema 10.5. Ontuko-puznyeckue N3MepeHUs
W3mepsiemble ONTUKO-GU3NYECKHUE BETUYHUHBI (OCBEIICHHOCTH,
SIPKOCTb, TTApaMETPhl ONTUYECKUX CPEJl, I[BET, CIIEKTPhI, IHEPTHUS
onTtuueckoro usnyudeHus). Kraccudukamus u  HazHa4YeHHE
METOJIOB U CPEACTB U3MEPEHHU.

Pazpen 11. CoBpemenHsbIe
METO]Ibl UCCIIEI0BAHUS

MHUKPOCTPYKTYPBI
buznyecKux 0ObEKTOB

Tema 11.1. Metoasl 371€KTPOHHON MUKPOCKOIHH.
IIpocBeunBaromiass M pacTpoBasi JJIEKTPOHHAS MUKPOCKOIIMS.
[TpunHuMMIBI peructpanu HHGopMaru 06 0ObEKTe.

Tema 11.2. Ckanupyromas 30HIOBasi MHKPOCKOIUS.
ATOMHBIN CUJIOBOW U TYHHEJIBHBI MUKPOCKOIL.

[Mpunmunsr  padotsl C3M. OCOGEHHOCTH TOMHO-CWJIOBBIX U
TYHHEJIbHBIX MUKPOCKOIIOB, c(pepa MpUMEHEHHUs! U OTpaHUYEHHUS.

Paznen 12. Metoan!
CpEeICTBAa U3MEPECHUI Ha
TPaIUIIMOHHOM U [IUPPOBOM
MIPOM3BOICTBE

Tema 12.1. Metponoruueckoe obecreueHre MHPPOBOTO
IIPOM3BOJICTBA
TunoBas cTpykTypa LU(PPOBOro npousBozcTBa. [IpoMbIUIeHHBIH
VHTEPHET BEIEH. CoBpeMeHHbIE IIPOU3BOJCTBEHHBIE




WH(pOPMaITMOHHO-U3MEPUTETHHBIC CUCTEMBI. Pabota
u3mepurtenbpHoi nHopmanueii B popmate BigData.

Tewma 12.2. U3mepeHus yrioB, JMHEHHBIX pa3MEpOB

Meroasl M cpeacrBa M3MEPEHUH  YIJIOBBIX  BEJIMYUH.
W3mepuTenbHbld  MHCTPYMEHT, PBIYQ)KHO-MEXAHUYECKHE U
ONTUKO-MEXAaHUYECKUE CpEACTBA M3MEPEHUM JIMHEWHBIX U
JMaMeTpaIbHBIX Pa3MEpOB.

Tema 12.3. V3mepeHus OTKJIOHEHHs] ()OPMBI U B3aUMHOTO
PacIoJIOkKEHUs TOBEPXHOCTEN
Knaccupukamuss ~ orkiioHeHndt  GopMbl M B3aMMHOTO

pacIoaoXKeHus MTOBEPXHOCTEH. Cpencrtpa HU3MEpPEHUI
OTKJIOHEHU I (hopMbI MJIOCKUX u HUAJTUHAPUYECKUX
MMOBEPXHOCTEH.

Tema 12.4. U3mepeHus 11epoxoBaTOCTh NOBEPXHOCTH
[TapameTppl 1IEPOXOBATOCTH IOBEPXHOCTEH U CHOCOOBI ee
OLICHKH. MeTroabsl M CpeacTBa H3MEPEHMM IIEPOXOBATOCTH
HOBEPXHOCTH.

Tema 12.5. 3MepeHuss U KOHTPOJIb NTapaMeTPOB Pe3bObl U
3y04aThIX KoJsiec (rmepeaay)

OcHoBHBIE TIapaMeTpbl pe3bObl U 3yOUaThIX KoJjec (mepenad).
KoMIUIEKCHBIN ¥ TTO3JIEMEHTHBI KOHTPOJIb MTAPAMETPOB PE3bOBHI.
KoHTponb HOpM TOUHOCTH 3y0UaThIX KOJIEC U Mepejiady.

Tema 12.6. KonTpons kauecTBa MOKPBITHIA
Knaccugukanus nokasareneil kadecTBa HOKPBITUH. MeTonsl U
CPEJCTBAa U3MEPEHMs TOJILMHBI, TBEPAOCTH M ILIEPOXOBATOCTH
MOKPBITHH (IJICHOK).

Tema 12.7. MuorodpyHKIHOHATBEHBIE H3MEPUTEIHHBIC
CHUCTEMBl JUIsI KOHTPOJsSl MapamMeTpoB  CIOXHOMPO(HIBHBIX
JleTaneu u y3JioB
CrnoxHonpopuibHble J€Tadl U Y3Jbl, HCIOJb3yeMble IpH
MIPOU3BOJICTBE HAYKOEMKHUX u3Aenuil. CUCTEMBI Il U3MEPEHUS U
KOHTpOJISI NapaMeTPOB CIIOKHBIX JETallel: BUIEOMUKPOCKOIIBI,
KOHTPOJIbHO-U3MEPUTEIIbHBIE MalIHHBI, npodunorpadsl,
JIa3€pHbIE TPEKEPHI.

C

Pazgen 13. Metonasl
KOHTpPOJISI U UCTIBITAHUI Ha
TPAIUIITMOHHOM U IU(PPOBOM
MIPOU3BOJICTBE

Tema 13.1. KoHTposb napaMeTrpoB TEXHOJIOTMUECKHUX
nporeccoB. Knaccugpukaius MeTo10B KOHTPOJIS.
Hcnonp30BaHne KOHTPOJS NPU TEXHOJIOTMYECKOM 00paboTke
neraned. [IpuHImne! kaccudukanum METO10B KOHTPOJIS.

Tema 13.2. MeTtonbl W cpeACTBa HEpa3pyIIAOIIETO
KOHTPOJIS HAa TPAJAUIIMOHHOM U IIU(PPOBOM IMPOU3BO/ICTBE.
OCHOBBI HEepa3pyILaroIIero KOHTPOJISL. MeTobl
HEPa3pyLIAOMIEr0 KOHTPOJIS: PpagualMOHHBIM, MarHUTHBIN,
BUXPETOKOBBIM, aKyCTHYECKHM, onTudeckui. Hepaspymarommii
KOHTPOJIb Ha IIU(POBOM MPOU3BO/ICTBE.

Tema 13.3. Hasnauenwme u kiaccuukanus METOI0B
UCIIBITaHUMN.
[Tpunuune! k1accuukKau MeToA0B HcHbITaHuN. OCHOBHBIE
BU/Ibl UCIIBITAHUI: MEXaHUYECKHUE, HA YIapHbIe BO3/ECHCTBUS, HA
BO3JICHCTBUE BUOpAIMi, Ha BO3/ICUCTBUS JIMHEWHBIX YCKOPEHUH,
UCTIBITAHUS HJIEKTPOOOOPYAOBAHMUS.

Tema 13.4. KouTtpoms u wucneiTaHuss Ha 1H(GPOBOM
IIPOU3BOJICTBE




Paznen 14. [lepcnexkTrBHBIE
HampaBJICHUS Pa3BUTHS
WU3MEPUTEIILHON TEXHUKHU

Tema 14.1. TenaeHuMH pa3BUTHS U3MEPUTEILHON TEXHUKHU.
OO030p OCHOBHBIX HAampaBICHUN pPa3BUTHI HU3MEPUTEIHLHON
texHuku. 3mepurenbHas Texuuka u Uunycrpus 4.0.

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

CTpyKTypa TUIIOBOW M3MEPUTENILHON cucTeMBbl. llepcriekTuBHbIE
1M(POBbHIE TATYNKU U CEHCOPBI.

4.3. Tlpaktuyeckue (CEMUHAPCKUE) 3aHITHS
Tembl NpakTUUECKUX 3aHATHI U UX TPYJOEMKOCTh IPUBEICHBI B Ta0uIIe 5.

Tabmuua 5 — [IpakTuyeckue 3aHATHS U UX TPYJAOEMKOCTb

Ne | Temsbl npakTU4YECKHUX
n/m 3aHATUN

N3 Hux Ne
@opMBI IPAKTUYECKUX | TpynOeMKOCTb, |IPAKTUYECKOH |pa3zeiia
3aHATUAN (gac) MIOJTOTOBKH, | TUCLIMII
(dac) JIUHBI

V4eOHBIM IIAaHOM HE npeaycCMOTpCHO

| |

Bcero

4.4, JlabopaTopHbIC 3aHATHS
Tewmbl JTab0opaTOPHBIX 3aHATHH U UX TPYIOSMKOCTh PUBEACHBI B TAOHIIC 6.

Tabnuna 6 — JlabopaTopHble 3aHATHS U UX TPYJOEMKOCTh

N3 Hux Ne
Ne HanmenoBanue 1ab0paTopHBIX paboT TpyaOEMKOCT®, | MPAKTHHIECKOH | pasaeiia
/o (dac) MOJATOTOBKH, | JUCITHII
(gac) JIMHBI
Cemectp 5
1 | Pacyer norpenHocTy BeCcoB 5 3 2
2 | UccnemoBanne OCHOBHBIX METPOJIOTHUECKUX 4 2 2
XapaKTePUCTHUK JTEKTPOMEXAHUIECKUX
M3MEPUTENBHBIX PHOOPOB
3 | M3mepeHue cKopocTH BpalleHUs TaXOMETPOM 4 2 2
4 | Iunamuueckuil pexxuM paboThl CPEICTB 4 2 2
U3MEPEHUI
Cemectp 6
1 | IIpsimble, KOCBEHHBIE 1 COBMECTHBIC 6 3 7,8
M3MEpEHusl.
2 | UccnemoBanne METPOJIOTHUECKUX 6 3 58,9
XapaKTEPUCTHK MYJIbTUMETPA
3 | 3mMepenus 9acToThl, IEpUOT U (a3bl 6 3 5,10
AJIEKTPUYECKUX CUTHAJIOB.
4 | 3MepeHue mapaMeTpoB dIEKTPUIECKUX 5 2 5,10
Lenemn
5 | UccrnemoBanue HMITYJICHBIX CHTHAIIOB C 5 2 59,10
MOMOIIBIO ocuIorpaga
6 | M3mepenune TOKOB pa3HBIX GOpM 6 3 5,9,10
Cemectp 7
1 | M3mepeHue mepoxoBaTOCTH MOBEPXHOCTH 6 3 12
2 | V3mepeHne TMHEHHBIX pa3MepOB JIeTaeH 6 3 12




BUJICOMUKPOCKOTIOM
3 | OnpeneneHue METPOIOTUIECKIX 6 3 12
XapaKTEPUCTHK U3MEPUTEIHHOTO
WHCTPYMEHTA
4 | Ananu3 jgokanpHOM cxeMbl moBepku CU 5 2 12
5 | CratucTtudeckuii KOHTPOJIb Ka4eCcTBa U 3) 2 13
CTaOMIIBHOCTH NMPOU3BOJICTBEHHOTO TIpoIiecca
6 | [IpoBepka coriacusi ONBITHOTO 6 3 13
pacrpeeieHus: C TCOPETHYCCKUM
Bcero 85 39

4.5. KypcoBoe NMpoeKTUpOBaHKE/ BHITTOJTHEHUE KYPCOBOH PabOTHI
Ilenp KypcoBOro mpoekTa: pa3paboTka METOAMKHA W3MEPCHHH pPa3jMYHbIX BEIHYWH;

pa3paboTKa METOAMKU KaTUOPOBKHU WIIK OBEPKH CPEICTB U3MEPEHUII.

YacoB npakTHIECKOH MOATOTOBKH: 8.

[IpuMepHBbIe TeMbI 3aJaHUI Ha KypCOBOM MPOEKT IpuBeneHbl B pasaene 10 PII/L.

4.6. CamocrosTenbHas paboTa 00y4armuxcs
Bunel camocTosiTenbHON paboThI U €€ TPYA0EMKOCTh IPUBEIEHBI B TadIULE /.

Tabmmua 7 — Bugsl caMocTosTenbHON pabOTHI M €€ TPYIOEMKOCTb

N Bcero, | Cemectp 5, Cemectp 6, Cemectp 7,
Bua camocrositensHOM paboThI
qac qac qac yac
1 2 3 4 S)
N3yueHne TeopeTHyecKoro Marepuasia 30 10 10 10
nucturuHel (TO)
KypcoBoe npoextuposanue (KII, KP) 25 25
Pacuerno-rpadpuueckue 3ananus (PI'3) -
Beinonnenue pedepara (P) -
IToaroToBKa K TEKYIIEMY KOHTPOJIIIO 7 3 5 2
ycneBaemoctu (TKVY)
Jomamaee 3amanue (J13) 20 15 5
KonTponbubie pabotel 3a0uHnKOB (KP3) -
[ToaroroBka K MPOMEKYTOUHOMH 18 5 5 5
atrectauuu (ITA)
Bcero: 100 38 22 40

5. Ilepedyens yueOHO-METOUIECKOTO 00ECTICUCHUS

JIJISL CAMOCTOSTEIbHOM pa60TBI 06yqarom1/1xca IO JUCHHMITIIIMHE (MOI[yJ'IIO)

Y4eOHO-METOAMYECKHE MaTepHalibl Il CaMOCTOSITENIbHOM paboThl 00YyYaroIMXCsl yKa3aHbl B

ma. 7-11.

6. IlepeueHb MeYaTHBIX U AIEKTPOHHBIX YUEOHBIX U3AAHUIN
[lepedyeHb eYaTHBIX U DJIEKTPOHHBIX YIeOHBIX M3IaHUH MPUBEIEH B TaOIHUIE 8.

Tabnuua 8— [lepeyeHb Me4aTHBIX U AJIEKTPOHHBIX YUEOHBIX U3AAHUMN

HIudp/
URL aapec

bubnuorpaduueckas ccpiika

Kommaects
0
AK3EMIUISIP
OB B




OnoIImoTeEK

e
(kpome
AIIEKTPOHH
BIX
AK3EMILISIP
OB)
006 O-75 OCHOBBI METPOJIOTHH: YUSOHHK / )
OxkpermunioB B.B. u np. — CI16: I'YAII,
2020. 479 ctp.
https://znanium.com/catalog/document?id | MeTposorusi, craHIapTU3ALUS U
=373502 ceprudukanys: yueOnuk / iBanos
A.A.u n1p. — M: UH®PA-M, 2021.
301 crp. /
004 11 75 [udposast meTposorus : yuebHoe 3

nocooue / 1O0. A. AnToxuna [u ap.] ;
pen. B. B. Okpenuios ; C.-Iletep6.
roc. YH-T a3pOKOCM.
npubopocTtpoenus. - CaHKT-
[TerepOypr : U3n-Bo I'VAIIL, 2021. -
181 c.

https://znanium.com/catalog/product/1405
813

[eep, A. Unanyctpus 4.0 : ot
MPOPBIBHOM OM3HEC-MOMIETH K
aBTOMaTH3aIUK OU3HEC-TIPOIIECCOB :
yuebHuk / A. B. Illeep ; mep. ¢ anri.
O. A. Bunuuenko, /. B.
CredanoBckoro ; moj Hayd. pen. /.
B. Credanosckoro. - Mockaa :

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

https://znanium.com/catalog/product/1405
779

[Tudposas tpanchopmanus: loT, Al,
VR, Big Data / Digital
Transformation: 10T, Al, VR, Big
Data : coopuuk goxmanos XII
MEXYHApOAHOM CTYAECHUECKON
HAy4YHO-TIPaKTUYECKON KOH(DEepeHIINH
/ oTB. 3a BBIIl. M. A. lIBaHOBa. -
Mockaa : [leno (PAHXul'C), 2019. -
256 c. - ISBN 978-5-85006-171-5. -
Texcr : anexTponHsbIi. - URL:
https://znanium.com/catalog/product/1
405779

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

=357461

Mertponorus: yueOHUK /. baBbIkuH
O.B. u np. — M: ®opywm, 2020. - 522
CTp.

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

CrannapTuzaims, METPOJIOT U,



https://znanium.com/catalog/document?id=373502
https://znanium.com/catalog/document?id=373502
https://znanium.com/catalog/document?id=357461
https://znanium.com/catalog/document?id=357461
https://znanium.com/catalog/document?id=370818

=370818 MTOATBEPK/ICHUE COOTBETCTBUS:
yuebnuk / bonapes Bb.I1. — M:
NHO®PA-M, 2021. - 365 c1p.

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

W3MEPHUTEIIbHBIC TPUOOPHI U METOIBI 3 3K3.-
u3mepennit. M.: Mup, 1990. — 535c. DO; 3
9k3.- CO

3akoH P® «O0 obecieuennn
CIMHCTBA U3MEPCHHIN.

3akoH P® «O cranaaptuzauuu B
Poccuiickoit denepanmny.

ITonoxeHue 0 €AUHUILIAX BEIUYMH,
JIOIyCKaeMbIX K IPUMEHEHHIO B
Poccuiickoit de-nepanmun
(ITocranoBnenue IIpaBuTenscTBa
Poccuiickoit ®enepanuu ot 31
okTsi0ps 2009 1. Ne 879).

7. IlepeueHb 3IEKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
MH(}OpPMaLIMOHHO-TEIIEKOMM YHUKAIIMOHHOH cetu «IHTepHEeT»
Ilepeuens AIIEKTPOHHBIX 00pa3oBaTeIbHbIX pecypcoB MH(pOpPMaIMOHHO-
TEJIEKOMMYHUKAaMOHHON ceTu «/HTepHeT», HEOOXOAMMBIX MJIi OCBOCHMS JUCLMILIUHBI
npuBe/ieH B Tadymie 9.

Tabmma 9 — IlepedeHb SIEKTPOHHBIX OOpA30BATEIBHBIX PECYpPCOB HHPOPMAIMOHHO-
TEJIEKOMMYHUKAMOHHOM ceTH «HTepHeT»
URL ampec HaumenoBanue
http://fundmetrology.ru/ denepanbHbIi HHGOPMAIIMOHHBIN
dbona 10 0OecTeyeHNI0 eINHCTBA
U3MEPEHUI
http://metrologe.ru/lektsii-po-normirovaniyu-tochnosti-i- MeTposiornuecKie OCHOBBI

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

http://quality.eup.ru/ METROL/mo.htm Mertposoruueckoe o0ecrieueHue

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

http://studopedia.net/10 167295 printsipi-i-metodi- [TpUHIMTIBL K METOJIBI U3MEPEHUS

izmereniya.html

8. Ilepedens MHPOPMAITMOHHBIX TEXHOJIOTHUI
8.1. [lepeyenp mporpaMMHOro oOecreueHus,, HCHOJIb3YEeMOro IpPH OCYIIECTBICHUU
00pa30BaTeNLHOrO MpoIecca M0 AUCHUILINHE.
[lepeueHp UCONB3yeMOro IPOrpaMMHOTro obecrieueHus npeacTasieH B Tadbauie 10.

Tabmumna 10— [TepeueHs mporpaMMHOT0 00€CIICUCHIS

Ne i/ HanmeHnoBanue

He npenycmorpeno



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

8.2. llepeuenp  WHGOPMAIMOHHO-CIIPABOYHBIX  CHUCTEM,  HCHOJB3YyEeMBIX  TIpHU
OCYIIECTBJICHUH 00pa30BaTEILHOTO MPOIiecca IO AUCIUIIIHHE

[lepeyeHp HCMONB3yeMBIX HH(POPMALMOHHO-CIIPABOYHBIX CHCTEM MPEJCTAaBICH B
Tabymue 11.

Tabmuua 11— Ilepedyens HHPOPMALIMOHHO-CITPABOYHBIX CHCTEM

Ne i/t HaumenoBanmue

He npenycmorpeno

9. MarepuaiabHO-TeXHHUYECKas 0a3a
CoctaB  MaTepHAIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW Il  OCYILECTBIICHUS
00pa30BaTeNBFHOrO MpoIiecca Mo AUCHUIINHE, ITPEACTaBIeH B Tabuuiel 2.

Tabmmna 12 — CoctaB MatepuaIbHO-TEXHUYECKON 0a3bl

Ne HanmeHnoBaHue cOCTaBHON 4acTH Howmep aynuropun
/T MaTepuaIbHO-TEXHUYECKON Oa3bl (Ipr HEOOXOTUMOCTH )

1 MynbpTUMeaniHAS JICKUUOHHAS ayITUTOPHUS

Criennanu3upoBaHHas J1a00paTOPUs «METPOJIOTHH U 52.51,52.50
TEXHUYECKHUX m3MepeHuit», «[{ndpoBoit meTponorum»

10. OueHo4HBIE CpeICTBA ISl POBEICHUS TPOMEKYTOUHOU aTTECTAIINH
10.1. CoctaB OLEHOYHBIX CPEACTBAJS NPOBEACHHS IPOMEKYTOYHOW aTTecTaluu
00yJaromuXxcs 1Mo JUCIUTUINHE TPUBEACH B Tadbmuie 13.
Tabmuna 13 — CoctaB OIEHOYHBIX CPEACTB JJIsl IPOBECHHSI TPOMEKYTOUYHOM aTTeCTAIH

Bua npomexyTo4HON arTecTanuu [lepedyeHp OLICHOYHBIX CPEACTB
OK3aMeH Crircok BOMpPOCOB K 9K3aMEHY;
DK3aMeHaIMOHHbIE OUJIETHI;
3amaun;
TecTsl.
BoinonHenue KypcoBoro npoekTa DKcrepTHasi OIlEHKa Ha OCHOBE TPeOOBaHUMN K
COJIEP’)KaHUIO KYPCOBOTO ITPOEKTA.

10.2. B kadyecTBe KpUTEpUEB OICHKH YpOBHSA C(HOPMHUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMHcs MpUMEHseTCsl 5-0ajulbHas MIKajla OLEHKH C(HOPMUPOBAHHOCTH
KOMIIETEHIIMH, KOTopas nmpuBeaeHa B Tabnuie 14. B Teyenune cemectpa MOXKET MCIOJIB30BATHCS
100-0annpHast ~ mKajma ~ MOAYJBHO-PEUTHMHTOBOM  CHUCTEMbl ~ YHUBEpCUTETa,  IpaBHIa
HCIIOJIb30BaHUsl KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Tabmuna 14 —Kpurtepuu onieHkH ypoBHS c()OPMHUPOBAHHOCTH KOMITETEHIIUHN

Or1eHKa KOMITETEHITUH

Xapaktepuctrka choOpMUPOBAHHBIX KOMIIETEHIIUI
5-0ayuThHAd IKama PaKTep bopmrp HH

— oOyyaromuiicss TIayOOKO U BCECTOPOHHE YCBOMWJI IPOrPaMMHBIM
MaTepHa;

— YBEpPEHHO, JIOTHYHO, MTOCIIE0BATEIFHO U TPAMOTHO €T0 M3JIaraer;

— ONMHUpasiCh Ha 3HAHWS OCHOBHOW W JOMOJHUTEIHHOU IUTEPATYpPHI,
TECHO TPHBS3BIBACT YCBOCHHBIC HAYYHBIC ITOJIOKCHHSI C MPAKTHICCKON
JIESITEIIbHOCTHIO HAIPABJICHHS;

— yMeTno 000CHOBBIBAET U apTYMEHTUPYET BBIIBUTAEMBIE UM UJIEH;

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— cBOOOJTHO BJIQJICET CHCTEMOM CIIeMaTN3NPOBAHHBIX TTOHSITHH.

«OTIIMYHO»
(Ga4uTCHO»




OI1reHKa KOMIIETEHITN

5-0ayuipHad IIKaIa

XapaxrepucTrka chopMUPOBAHHBIX KOMIIETEHIUI

(XOPOLIO»
(Ga4TCHO»

— o0y4aromuiicst TBEpI0 YCBOMJI POTPaMMHBINA MaTepuall, TPaMOTHO U
[0 CYWECTBY M3JaraeT €ero, OINWUpasCh Ha 3HAHUS OCHOBHOM
JUTEpaTypHl;

— HE JIOMYCKAET CYLECTBEHHBIX HETOYHOCTEN;

— YBSI3bIBA€T YCBOECHHBIE 3HAaHUS C IPAKTUYECKON JAEATEIbHOCTBIO
HallpaBJICHUS;

— apryMEHTUPYET Hay4YHbI€ [TOJI0KEHNUS;

— JIeJaeT BBIBOJIBI U 00O0O0IICHUS;

— BJIaJICET CUCTEMOM CIIeMaIN3UPOBAHHBIX OHSITUH.

«yZI0BJIETBOPUTEIIHLHOY
«BAUYTCHO»

— 00y4Jaromuiicss yCBOMII TOJIBKO OCHOBHOHM NMPOTPAaMMHBIN MaTepuall,
II0 CYHIECTBY M3JIaracT €ro, ONMpasch HA 3HAHUSA TOJIBKO OCHOBHOMU
JUTEPATYPBI;

— JIONIyCKaeT HeCYIIECTBEHHBIE OIIMOKU U HETOYHOCTH;

— UCIIBITBIBACT 3aTPYAHEHUS B IIPAKTUYECKOM IIPUMEHEHUU 3HAHWUU
HaIpaBJICHUS;

— ci1ab0 apryMEeHTUpPYeT Hay4YHbIE ITOJI0XKEHUS;

— 3aTpyaHseTCs B (POPMYIMPOBAHUN BBIBOJOB M 000OIICHHUIA;

— 4aCTUYHO BJIAJIeET CUCTEMOH CIELMAIN3UPOBAHHBIX TOHITHH.

HCYIOBJICTBOPUTCIILHO»
<HC 3a4YTCHO»

— oOyyaromuiics He YCBOMJ 3HAYUTEIBHOW YacTH MPOTrPaMMHOTO
Marepuana;

— JIOIMYCKaeT  CYIIECTBEHHbIE  OMMOKHM W  HETOYHOCTH  IIpH
paccMOTpeHHH Ipo0JIeM B KOHKPETHOM HalpaBlICHUH;

— MCHBITHIBACT TPYAHOCTH B MIPAKTUUECKOM IIPHUMEHEHUH 3HAHHIA;

— HE MOXKET apryMEHTUPOBATh Hay4YHbIC TIOJI0KEHUS,;

— He QOpPMYIUPYET BHIBOAOB U 000OLICHUIA.

10.3. TunoBble KOHTPOJILHBIC 33/1aHUS HJIM HHBIE MAaTCPHAIIBL.
Bormpocs! (3agaun) nmst sKk3amMeHa mpeicTaBlieHbl B Tadimie 15.

Tabnuma 15 — Borpocs! (3amaun) 115 9K3aMeHa

Ne n/mt [Tepeuens BonpocoB (3a7au) i SK3aMeHa Koz
WH/IMKAaTopa
Cemectp 5

1. Knaccudpukanus ¢usnuecknx o6bekToB. Dopmbl npencrasienus | [1K-3.3.3
B3aMMOCBSI3U (PH3MUECKUX BEITHMUYMH.

2. ITonsatus gusnueckuii 00beKT, puznyeckas BennunHa, gusnueckoe | [1K-3.3.3
HoJe.

3. Buns! nemkenns. OCHOBHEIE TTOJIOKEHHUSI KHHEMATHKH. I1K-3.3.3

4. OCHOBHBIE NOJIOXKEHUS IMHAMUKU U UX puMeHeHue B metposoruu. | I1K-3.3.3

S. MexaHn4ecKre METObl U3MEPEHUS CUIIBI. I1K-3.3.3

6. MexaHn4ecKne MEeTObl N3MEPEHMS] MACCHI. I1K-3.3.3

7. 3aKOHbBI COXpaHEHUs B (PU3MUECKUX U3MEPEHUSIX. I1K-3.3.3

8. Ilepuognueckne mnpoueccol. Pe3oHanc u  sBiaeHuss BosHOBBIX | [1K-3.3.3
IIPOLIECCOB B TEXHUKE U3MEPEHUN.

9. OCHOBHBIE  TIOJNIOKEHMSI ~ MOJIEKYJIsSIpHO-KMHeTHdeckas  teopuu | I1K-3.3.3
BEIIECTB.

10. 3aKOHbBI THIPO- ¥ a3POCTATUKU B U3MEPEHMSIX. I1K-3.3.3

11. OcHoBHoe ypaBHeHHe MKT u ero npumeHeHue B U3MEPEHUSIX. I1K-3.3.3

12. da3oBble nepexobl, MeTacTabuIbHble U KpuTtuueckue cocrosHus. | [1K-3.3.3
[TpumeHeHne MeTacTaOMIIBHBIX COCTOSTHUI B N3MEPEHUSX.

13. AOCOII0THAS 1IKaJla TeMIepaTyp. I1K-3.3.3

14. TernoBble METOABI H3MEPEHUs PU3MUECKUX BETUYHH I1K-3.3.3

15. OCHOBHBIE 3aKOHBI TEOMETPUUECKON ONTUKH. I1K-3.3.3




16. OnTruyeckasi MUKPOCKOTIHSI. I1K-3.3.3
17. WuTepdepeHonHbIe U NOISPU3aMOHHBIE METOIbI H3MEPEHUH. [1K-3.3.3
18. dotomeTpusi. I1K-3.3.3
3anauu JUIs 9K3aMeHa
O6ocHOoBaTh BEIOOpP MeTOAa M cpeacTBa u3MepeHus: mexanudeckont | [1K-3.3.3
cuIIBI ¢ TouHocThio 0,1 H
O6ocHOBaTh BEIOOP METOJIAa U CPeICTBA M3MepeHus Macchl TunoBon | I1K-3.3.3
TP C TOYHOCTBIO | Mr
3anucate 3HaueHusa temmeparypsl 20°C  gmna  tpex gpyrux | [1K-3.3.3
TEeMIEepaTypHBIX IIKaJ.
Cemectp 6
1. DJIEKTPOMAarHUTHBIEC BOJIHBI, ypaBHeHUs] MakcBena. [Tapamerpbl I1K-3.3.3
CBETOBOI'0 M3JIy4YEHUs KaK BOJIHBI.
2. CoBpeMeHHas Mozelb aroMa. KBaHTOBBIE XapaKTEPUCTUKHU I1K-3.3.3
a51eKTpoHOB. OOpa3oBaHNE MOJIEKYI M KPUCTAIUIOB.
3. [TonsiTrie 06 M3MEPEHUH: OCHOBHOE YpaBHEHUE U3MEPEHUIA, [1K-1.3.3
roMmomMopduzm. [IK-2.3.1
I1K-3.3.3
4. Knaccudukarus nusmepeHuil. [IK-1.3.3
[1K-2.3.1
[1K-3.3.3
5. HopManbHble yci0BUs U3MEPEHUN. [1K-1.3.3
[IK-2.3.1
I1K-3.3.3
6. CrpyKkTypHas cxema U3MEpPEeHU U U3MepUTEIbHas 3a/1a4a. [1K-1.3.3
[IK-2.3.1
I1K-3.3.3
7. Bunpl norpeniHocTeil 1 HeonpeaeneHHOCTEH U3MEPEHHH. [K-1.¥.3
I1K-1.B.3
8. Cucremarnueckast norpetHocts. CTaTUCTUYECKHE CIIOCOOBI [K-1.¥.3
BBISIBJICHUs CHCTEMATUYECKUX CMEILEHUN pe3yIbTaTa U3MEPEHUN. IT1K-1.B.3
9. ToueuHble U NHTEPBAIbHBIE OLEHKU CITY4alHbBIX MOTPEIIHOCTEH. [K-1.¥.3
I1K-1.B.3
10. OO61ure npaBuiia CYMMUPOBAHHUS MTOTPEIIHOCTEH U3MEPEHUH. [K-1.¥.3
I1K-1.B.3
11. MeTto/1b1 U3MEpPEHUI: METO/Ibl HEOCPEACTBEHHOMN OLIEHKH, METO/IbI [IK-1.3.3
CpaBHEHUs C MEPOM. ITIK-2.3.1
[1K-3.3.3
12. AHanu3 BIMSHMS UCIIOJIB3YEMOTO METOJA HA ITOTPEIIHOCTD [IK-1.V.3
WU3MEPEHMI. I1K-1.B.3
13. [TonsiTre 0 cpeAcTBEe U3MEPEHUN: CTPYKTYpa, PYHKIIHS I1K-1.3.4
npeoOpa3oBaHus, rPaayupOBOYHAS XapaKTEPUCTHKA, BUI U THII [K-1.B.1
CpEICTB U3MEPEHHIA. I1K-1.B.2
14. Hopmupyembie METpOIOTHYECKUE XapaKTEPUCTUKH CPEACTB [IK-1.¥.3
WU3MEPEHMI. I1K-1.B.3
15. AOGconoTHas , OTHOCUTENbHAS U NpUBeieHHast nmorpemHoctu CH. [IK-1.¥.3
I1K-1.B.3
16. Kraccsl TOUHOCTH CPEACTB U3MEPEHUM. [IK-1.¥.3
I1K-1.B.3
17. Knaccugukarus CU. Mepsl (pu3nyecKux BEITUYHH. [IK-1.3.4

I1K-2.3.1




18. Metobl 1 CpeACTBa U3MEPEHUS TEOMETPUYECKUX BEJTMYMH. I1K-1.3.4
Knaccudukanus u Ha3HaueHue. [1K-2.3.1
19. Metobl U CpeACTBAa U3MEPEHHUS MIEKTPUUECCKUX BEITUYHUH. I1K-1.3.4
Knaccudukanus u Ha3HauCHUE. IMK-2.3.1
20. MeTo/ibl ¥ CpeICTBA U3MEPEHUS MEXaHUYECKUX BEJTUYHH. I[IK-1.3.4
Knaccudukanus u Ha3HaUCHUE. IMK-2.3.1
21. Metobl U CpeACTBAa U3MEPEHUS TapaMeTPhl CTPOCHUS U COCTOSHUS I1K-1.3.4
BemecTB 1 MaTepuanioB. Knaccudukanus n Ha3HaueHue. [1K-2.3.1
22. Mertoapl ¥ cpencTBa U3MEPEHUS ONTHKO-(QU3UIECKUX BEITHMYHH. I1K-1.3.4
Knaccudukanus u Ha3HauCHUE. IMK-2.3.1
3ajauu JUIsl 9K3aMeHa
1 | OGocHOBaTh BBIOOP METOJIA U CPEICTBA U3MEPEHUS JTMHEHHOTO I1K-1.3.3
pa3smepa aetayu ¢ TouHocThio 0,01 MM
2 | OGocHOBaThH BEIOOP METOJ/IA U CPEACTBA M3MEpeHUs cuiibl Toka B rienu | [1K-1.3.3
¢ TounocTrio 0,1 A
3 | O6ocHOBATh C TOUKH 3PEHUS KOHCTPYKTUBHBIX OCOOCHHOCTEH U [1K-1.3.4
TEXHOJIOTHYECKUX Bo3MokHOcTel CU i1t KOHTpOJIst pa3MepoB
TUIIOBOH AeTain
4 | CpaBHUTH KOHCTPYKTHBHBIE OCOOCHHOCTH, TpuHIHIEI padotet CUu | [1K-1.3.4
TEXHOJIOTUYECKHE BO3MOXKHOCTU KOHTyporpada u
BUJICOU3MEPUTEIBHON MaIlIMHbI
5 | IlocTpouTs rpalyupOBOYHYIO XapaKTEPUCTUKY BOJIBTMETPA 110 [1K-1.B.1
HabOpy pe3yJIbTaTOB U3MEPEHUM.
6 | CpaBHUTH OCHOBHBIE METPOJIOTMUYECKUE XaPAKTEPUCTUKH I1K-1.B.1
AHAJIOTOBOTO M ITU(POBOTO MITAHTCHITUPKYJIIS
7 | IlepeuncnuTh U OLIEHUTh CUCTEMAaTHUECKUE COCTABIISAIOINE [1K-1.B.3
NOTPENIHOCTH U3MEPEHUI MUKPOMETPOM.
8 | OueHuTh COCTABIISIONINE TOTPEITHOCTH H3MEPEHUH PYIHBIM [IK-1.B.3
MHCTPYMEHTOM 110 HA0OPY Pe3yNbTaTOB U3MEPEHUIN
9 | Iloka3aTh Ha KOHKPETHOM YHCIIOBOM IIPUMEPE TIOSBICHHE OIMTHOOK [K-1.¥.3
KoHTpoust 1 u 2 poxa
10 | BeiOpatb onTUMaNIbHBIE C TOYKH 3pEHHUS TOUHOCTH U3MEPEHHUI [K-1.¥.3
CPEJCTBA U3MEPEHUH JUIsl KOHTPOJISl pa3MEpPOB THIIOBOM JeTalln
11 | IlepeuncnuTh 1 Ha BEIOOP MpoaHanu3uposats HJI k meTogam [IK-2.3.1
V3MEPEHU 2JIEKTPUUECKUX BEJINUNH
12 | [lepeuncnuth 1 Ha BEIOOP Npoananm3upoBarb HJ k kimaccam [IK-2.3.1
touHocTH CU
Cemectp 7
1. IIpocBeunBarolas U pacTpoBast dJIEKTPOHHAS MUKPOCKOIIHS. I1K-1.3.4
I1K-2.3.1
2. [Tpunuuner  peructpauuu  uHpopmamuu o0 oOwvekte Metonom | [1K-1.3.4
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[lepeyenp TeMm Ui KypCOBOTO IPOECKTUPOBAHUS/BBHINOJIHEHUS KypCOBOH pabOThI
MpeACTaBICHBI B TabmwmIe 17.
Tabmuua 17 — IlepeueHs TeM 17151 KypcOBOTO MPOSKTUPOBAHMS/BBITIOTHEHUS] KyPCOBOM PabOTHI

[TpuMepHBIii IepeYeHb TeM IJIsi KypPCOBOTO MPOEKTUPOBAHUS/BHITOTHEHHUS

Ne n/mn .
KypCOBOH paboThI

1. Pazpabotka METOIUKH M3MEpECHUI napameTpa/xapakTepuCTUKA
TEXHUYECKOTO 00BEKTA.

2. PazpaboTka  METOOWKM  KOJMYECTBEHHOTO  XMMHYECKOTO  aHaju3a
pOOBI/BEIIECTRA.

3. Pazpabotka meToauku kanubposku CU

4. Pa3paborka Mmeronuku nosepku CH.

Bompocsl 11 mpoBezneHHsT TPOMEXKYTOYHOM aTTeCTallid B BUJIE TECTUPOBAHUS
MpeACTaBICHBI B TaOnwuie 18.
Tabnuna 18 — [IpumepHbIil epeyeHb BONPOCOB AJIsl TECTOB
. Kon
Ne ni/m [TpumepHBIii TepeueHb BOMPOCOB IS TECTOB
WHINKATOpa
1 PDu3nyecKkue 0CHOBbI M3MeEpPEeHU I [IK-2.3.1
1. Yo siBiasieTcsi 00bEKTOM H3MepeHus ? [1K-3.3.3

a) (¢usnyeckas BeIUYMHA
b) ¢usuueckuii 0o6beKT
C) ¢usnyeckoe sBICHHE
d) ¢wusuueckoe mome

2. Kakas ¢pusuyeckasi BeJIMUYMHA SIBJISETCH IKCTEHCHBHOI ?
a) Temmeparypa
b) wmacca
C) IUIOTHOCTH,
d) nmaBnenwme

3. YkakuTe HHTEHCUBHYIO (PM3HYECKYIO BeTUYHHY
a) OObem
b) Macca
C) BuyrpeHHsis sHEprus
d) JlaBneHue
4.  Yrto sBAsIeTCS] HCTOYHUKOM aHAJUTHYECKOr0 CUTHAJIA ¢ Macc-
CMEKTPOCKONMUHT
a) MoJeKya
b) Artom
c) Snmpo
d) Hon

5. Kakoii 3¢pdexT ucnob3yercs B TepMonape
a) Dddext Tomrcona
b) Dddexr [lenbThe
c) Dddekr 3eedbeka
d) Dddexr dxo3edcona

6. Ha xakom npuHuune padoraeT SpKOCTHOI MUPOMeTP




a) perHCTpaIyy MOJTHOTO M3IYUCHHUS

b) perucrpanuu MIOTHOCTH M3IyYEHHUS HA ONPEACICHHON [UTHHE
BOJIHBI

C) peructpaiyy CMEIICHHs AMaKC.

d) perucTparuu crieKTpa H3IydeHUSI

7. Kakmue npeodpa3zoBaTesii OTHOCATCS K Tpeodpa3oBaTeJisi
reHepaTopHOro THIIA
a) dorope3ucrop
b) Tepmonapa
c) Tepmopesucrop
d) EmkoctHOI

8. HoHu3anMoOHHbIe MAHOMETP MCIOJIbL3YIOTCS ISl H3MEePEeHHUst
a) armMochepHOro aaBJeHUs
b) M306bITOYHOrO NaBICHUS
C) HH3KOro Bakyyma
d) Bsicokoro Bakyyma

9. DuaexkTpocraTHyecKas JUH3a U3MEHSIET
a) Tosbko HampaBiieHHE 3JIEKTPOHA
b) Toabko HampaBIeHHE U CKOPOCTh FIEKTPOHA
C) TOJIBKO PHEPTHUIO U CKOPOCTH 3JEKTPOHA
d) HampaBieHHEe, CKOPOCTh M SHEPTHIO ITEKTPOHA

10. DjaeKTpoMarHUTHAs JIMH3A U3MEHSeT

a) Tosbko HampaBiieHHE 3JIEKTPOHA

b) Toabko HampaBIeHHE U CKOPOCTh HIEKTPOHA
C) TOJBKO PHEPTHUIO U CKOPOCTh 3JEKTPOHA

d) HampaBieHHe, CKOPOCTh M SHEPTHIO SIEKTPOHA

IMousiTue 06 U3MepeHU N
1. Uto u3 nepevncJeHHOTo SIBJISIETCS He MPU3HAKOM M3MepeHus: (1o
onpenenenuro uz PMI" 29)?
a)  IIpuMeHeHHe TEXHUYECKOTO CPE/ICTBa;
b)  Orenka norpenrHoOCTH;
C) COBOKYITHOCTh OTICpAIHii;
d)  HaxoaeHue COOTHOIICHHUS U3MEPCHUE BETHUHMHBI C €€
eIUHUIICH.

2. YcaoBusi W3MepeHHil, NMPH KOTOPBIX BJHMSIONINE BeJTHYHMHBI
HAXOAATCS B MpeAesax CBOMX pado4yux odJacrei, 3T0

a)  HOpMAaJIbHBIC YCIOBHUS M3MEPEHHIA;

b)  mpenenbHBIC YCIOBUS H3MEPEHUIA;

C)  TpaHUYHBIC YCIIOBHS H3MEPCHUIN;

d)  pabouwme ycrnoBus H3MEPEHUII.

3. XapakTepucTuka HM3MepeHMii, oTpaxkawmas 0/JU30CTh K HYJIO
CHCTEMAaTHYECKHMX MOrPelIHOCTel pe3yJIbTaTOB U3MEPEHH, 3TO

a) TOYHOCTb U3MEPEHUN;

b)  mpaBWIBHOCTH M3MEPECHHIA;

C) CXOJIMMOCTb U3MEPECHU;

[IK-1.3.3
ITIK-2.3.1
IK-3.3.3




d)  mocToBepHOCTH H3MEPEHHUIA.

4. CroJI1bKO MO/1eJieil BXOIAT B CTPYKTYPHYIO cXeMy M3MepeHuii?
a) 2;

by 3;

C) 4;

d) S.
5. Kakas wu3 cuaexyromux omnepanuii HE BbInosHsiercss npu
CTATUCTUYECKOH 00paldoTke Trpynmbl Ppe3yjbTAaTOB NPSIMbIX
MHOTOKPATHBIX He3aBMCUMbIX M3MEpPEeHHIi:

a) UCKJIFOYEHHE U3BECTHBIX CUCTEMATUYECKUX MOTPEIIHOCTEN U3
pe3ynbTaTOB U3MEPEHUN.

b) BBIYKCIICHUE CPEAHETO KBAAPATUYHOIO OTKIIOHEHHS PE3YJIHbTATOB
A3MEPEHUM.

C) MPOBEPKA TMIOTE3bI O MPUHAIEKHOCTH PE3YIBTATOB U3MEPEHUI
HOPMaJIbHOMY pacIpeesICHHIO.

d) IIPOBE/ICHUE JIOIIOJIHUTEIIBHBIX U3MEPEHUH C LIEIIBbIO
[EPENPOBEPKU TUIIOTESHI.

6. Cornacio I'OCT P 8.736-2011 ucnojb3oBaHue kpurepusi Xu-
kBajapaT ([lupcona) pexoMeHI0BAHO /sl CJIEAYIOIIEr0 KOJUYECTBA
u3MepeHuii (N):

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

d)  nans ar000TO KOMMYECTBA M3MEPEHHIA.

7. CrarucTuyeckue MeTOo/bI NMpPOBEPKH OHOPOJAHOCTH
IMIMPHUYECKOI BBIDOPKH OCHOBAHBI HA:

a) KPUTEPHATHLHON MPOBEPKE TUTIOTES.

b)  BBIYMCICHUH CTaHIAPTHOTO OTKIOHCHHUSL.

C) MIPOBEPKE COTJIACHUS C HOPMAIIBHBIM PACIPEICIICHHEM.

d)  ompeneneHHH YPOBHS 3HAYUMOCTH.

8. [MorpemHOCTHIO H3MePEHUii HA3BIBAIOT:
a)  WHTEpBaJia, BHYTPH KOTOPOTO C 33aHHOM BEPOSTHOCTHIO
HaXO/UTCS 3HAUCHHE M3MePseMO (pU3NYECKOil BETUUUHBL.
b)  orkioHEeHHE pe3yabTaTa U3MEPEHUS OT HCTUHHOTO 3HAUCHHMSI
U3MEpSeMOil BETUYHHBIL.
C) IapameTp, CBSI3aHHBIN C PEe3yJIbTaTOM U3MEPEHHUN U
XapaKTePU3YIOLIHI pacCessHUe 3HAYCHUI, KOTOPbIE JOCTATOUHO
000CHOBAaHHO MOTJIH ObI OBITH MIPUTIMCAHBI U3MEPSIEMOM BEITHUHHE.
d)  JoBepHTENbHBIC TPAHHIIBI HHTEPBAIBHON OLICHKH (HH3UICCKON
BCJTHUHMHBIL.
9. [MorpemHOCTH H3MepPEHHsl, BLIPAJKEHHAS] B e[IMHUIIAX U3MePsIieMOoii
BeJHYHHBI, 3TO:
a)  abCcoJIOTHAS MOTPEIIHOCTD;
b)  oTHOcHTeNbHAs MOTPENIHOCTS;
C)  mpuBeIcHHAs MOTPEUIHOCTD;
d)  OCHOBHas MOrPEITHOCTb.




10. K o01eit cxeMe OlleHUBAHMS MOTPENIHOCTH He OTHOCUTCS:

a) HOJTyYEHHE PE3yIbTaTOB U3MEPCHUH.

b) BBISIBJIEHUE HCTOYHUKOB IIOIPEIHOCTH ¥ UX aHAJIN3.

c) NPUHITHE MOJICITH ITOTPEIIHOCTH U OIpEJIEICHIE ¢€ apaMeTPOB.
d) BBIOOp METOJIOB OIICHKH M OLICHUBAHHE.

MeToabl M3MepeHuit

1. U3mepenusi HeckoJbKuX @B, npon3BoauMbie 0THOBPEMEHHO, IIPH
KOTOPbIX HCKOMoOe 3HavYeHue DB omnpenensilor nyreMm pemeHust
CHCTEeMbl YPABHEHHUI, MOJYYEHHBIX NPH HM3MEPEHUSIX PAJIMUYHBIX
COYeTAHUI ITUX BeJIUYMH, ITO

a) [TpsMbie u3MepeHus
b)  KocBeHHble H3MepeHHS
c) COBOKYITHBIC H3MEPEHHUSI

d)  CoBMmecTHbIC H3MEPECHUS

2. U3MepeHne HampsiKeHHsI MOCTOSIHHOIO TOKA HAa KOMIIEHCATOpe
cpaBHeHueM ¢ u3BecTHOi DJIC HOPMAJBLHOrO J1eMEHTa, ITO PUMeP
U3MepeHun i

d)  METOJOM HEMOCPEACTBCHHOM OLICHKH;

b)  Meromom cpaBHEHHS C MEPOIi;

C) nudhepeHIaIbHBIM METOIOM;

d) HYJIEBBIM METOJIOM.

3. B3BemmuBaHue ¢ MOOYEPeTHLIM MOMeIeHneM U3MepPsieMoil MacChl
U THPb HA OJIHY M TY K€ YalllKy BeCOB, ’TO MPUMep H3MepeHHit

a) METOJIOM M3MEPEHHUI 3aMEIICHUEM;

b)  meTtomom cpaBHEeHHS ¢ MEPOI;

c) muddepeHIaTbHBIM METOI0M;

d)  HymeBBIM METOIOM.

4. N3MepeHne JIeKTPHIECKOr0 COMPOTHUBJIEHHS] MOCTOM C MOJHBIM
€ro ypaBHOBELINBAHNEM, 3TO IPUMepP U3MepeHHi

a)  METOJIOM H3MEPCHUI 3aMEIICHUEM;

b)  Meromom cpaBHEHHS C MEpOIi;

c) muddepeHIaTbHBIM METO/I0M;

d)  HymIeBBIM METOIOM.

5. Merox u3MepeHHsi, NP KOTOPOM Ha NPUOOP BO3eilicTByeT
Pa3HOCTH H3MepsieMOii BeJMYMHBI W BEJIMYUHBI H3BECTHOIO
pa3Mepa, BOCIPOU3BOIUMOI0 MePOii, HA3LIBAETCSI METOIOM...

a) COBMAJICHUS;

b)  HemocpeaCTBEHHO# OICHKH;

C) TG depeHIaIbHbIM;

d)  s3amemeHwus.

6. Kakoii U3 nepeyucjIeHHbIX METO0B U3MEPEHHMI HEe OTHOCHUTCH K
MeTO/IaM CPABHEHHS C Mepoii?

a) Hyneoii metox;

b) HenocpencTBeHHOM OLICHKH;

C) Merto 3amMereHus;

d) MeTto nonosHeHus.

I1K-1.3.3
[IK-2.3.1
I1K-3.3.3




7. CkoJIbKO cylecTByeT 00J1acTeil M3MepeHuii?

a) 5;
b) 10;
c) 12;
d 8.

8. M3 cKoJIbKH IM(P COCTOUT KO 00,1aCTH U3MepeHmii?

a) 4;

b) 2;

c) 5;

d) 6.
9. K xakoii 00/1acTH M3MepeHUil OTHOCHTCSI H3MepeHue IVIOTHOCTH
BerecTna?

a)  MexaHu4ecKre U3MEPCHUS;

b) W3mepenus pacxoja, ypoBHS U CMECTUMOCTH;

C) PannorexHnueckue u3MepeHus;

d)  ®uszHMKO-XMMHYECKUE U3MEPCHUSI.

10. K xaxoii 00;1acTH n13MepeHHii OTHOCUTCH M3MepeHHe Macchl?
a)  MexaHuuecKkue U3MEPEHHS;

b)  Hsmepenus pacxoma, ypoBHS U CMECTHMOCTH;

C)  PaagnorexHHYECKHE H3MEPEHUS;

d) ®u3HMKO-XMMHUYECKUE U3MEPCHUSI.

CpencrBa nzmepenui

1. Kakoii U3 Npu3HaAKoOB SIBJIsIeTCSl BakHellell XapaKTepHUCTHUKOMN
CH (no onpenesaenuro uz PMI" 29)?

a) BrIicokast TOUHOCTB;

b)  HopmupoBaHHBIC METPOJOTHYECCKUE XaPAKTCPHUCTHKH;

c) Knacc TounocTy;

d)  Meron u3mepeHus.

2. UYro u3 HHXKeNepeuMCIEHHOr0  sBJsieTcl  (yHKuMei

npeodpa3oBaHus?
a) Y(X)=F;

b) X(Y)=F}
C) X =F-1(Y);
d) Y = F(X).

3. UYro M3 HWKENepe4yucCJeHHOro SBJSAETCH TIPAAyMPOBOYHOMH
XapaKTePUCTHKOM?
a) Y(X) =F;

b) X(Y)=F%
c) X =F-1(Y);
d) Y = F(X).

4. Kak pacumndpossiBaercs abopesuarypa HUC?
a) W3meputenbHas nH(pOpMallMOHHASI CUCTEMA;
b)  MuHOBanmoHHAs M3MEPUTENbHAS CHCTEMA;

C) HMMrniopTHas u3MepUTenpHas CUCTEMA;
d) HadopmMannoHHO-MCIIOJHUTEIBHBIH CUTHAIL.

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




5. K kakoil rpynme HOPMHPYEMBIX  METPOJOTHYECKHUX
XapPaKTePUCTHK OTHOCATCS BXOJHOW WMIIEIAHC M  BBIXOJAHOM
umnenanc?

a) XapaKTepPUCTHKH BIMSHHS Ha MOTPEIIHOCTD;

b)  xapakrepuctuku norpernocreit CU;

C) nuHamuyeckue xapakrepuctuku CU;

d)  xapakrepuctuku 4yBcTBUTENbHOCTH CU K BHEIIHUM (aKTOpaM.

6. K «kakoil rpynme HOPMHPYEMBIX  METPOJOTHYECKHUX
XapPaKTePUCTHK OTHOCATCS Bapuanusl NMOKAa3aHWIl M MOTPelHOCTh
rpagyupoBku?

d)  XapaKTEePUCTUKH BIIUSHUS HA OIPELHIHOCTD;

b)  xapakrepuctuku norpernocreit CU;

C)  nmuHamuveckue xapakrepuctuku CU;

d)  xapakrepuctuku uyBcTBUTEIbHOCTH CU K BHEIIHUM (pakTOpam.

1. HOFpeIlIHOCTb H3MEPCHUSA, BbIPpAKCHHAA B €IMHULIAX I/I3MepHeMOﬁ
BCJIUYHUHBI, 3TO:

a)  abCoNIOTHAS MOTPEUIHOCTS;
b)  oTHOcHTeNbHAas MOTPEIIHOCTD;
C)  OpHBEACHHAS MOTPEUIHOCTH;

d)  OCHOBHas MOTPEIIHOCTb.

8. AGCO/IIOTHAS, OTHOCUTEIbHASI M PUBEIeHHAsI MOTPELIHOCTH
OTHOCSITCH K OHOM KJIacCH(PUKAUMOHHOM rpyIe NorpemHsocrei,
KOTOpbIE Pa3JIMYa0T:

a) B 3aBHCHUMOCTH OT XapaKTepa U3MEHEHHsI BO BPEMEHHU;

b) B COOTBEeTCTBHU C YCIOBUSIMU H3MEPCHUIA,

C) 1o croco0y BBIpaKCHUS,

d) 1o xapakTepy MpOsIBICHUS.

9. MeToauyeckasi, HHCTPYMEHTAJIbHASA H CYObeKTHBHAS
MOIPEeIIHOCTH OTHOCATCH K OJHOM KJIACCH(PUKANMOHHON rpymnme
MOrpeLHOCTel, KOTOPbIEe PA3JIMYaloT:

a) 10 UICTOYHUKY BOSHUKHOBEHHS,

b) B COOTBETCTBHU C YCIOBUSIMU H3MEPCHUIA,

C) 10 croco0y BBIPAXKEHUS;

d) 1o xapakTepy MpOsIBICHUS.

10. Mepa TBepaOCTH — ITO
d)  U3MEPHTENBHBIN PHOOD;
b)  crammaptHbIit 0Opaserr;
C)  CpencTBO M3MEPEHHUIi;
d)  u3MepHTEeNbHBIA HHCTPYMEHT.

Metoabl M CcpeacTBa M3MEpPEHUIl HA TPAAULHUOHHOM U HUGPOBOM
NPOU3BO/JCTBE
1. Kak npaBujbHO pacuingposbiBaercs abopesuarypa HUC?

a) NudopmaninoHHO-U3MEPUTENHHBIE CUCTEMBI

b) MHHOBalMOHHAs U3MEPUTEIIbHAS CPEa;

C) N3meputenbHOe HHPOPMAIIMOHHOE CPEICTBO;

d) VM HHOBaIIMOHHO-UH(POPMALIMOHHAS CTPYKTYpa.

[IK-1.3.4
IIK-3.3.4
IK-3.Y.3




2. Kakoii u3 3jieMeHTOB He BXOAUT B TUnoByo MUC?
a) JIATYUKU
b)  IIpeoOpaszoBarens unTepdeiica;
c) nemmudparop;
d) AIIL

3. Kakoii u3 3jieMeHTOB He BX0AuT B TUnoByw MUC?
a) JIATYUKU
b)  IIpeoOpaszoBarens unTepdeiica;
c) nemudparop;
d) AIIL

4. KoHueBasi Mepa JUIMHBI — 3TO
a)  AHAJIOrOBBINA U3MEPUTENBHBIN MPUOOP;
b) u(pOBOI CTaHIAPTHBIN 00paserr;
C)  aHaJOroBOE CPEICTBO M3MEPCHHIA;
d)  aHaNoroBBI M3MEPUTEIbHBIM HHCTPYMEHT.

5. Ha kakoM 3Tamne nosiBwjioch uugposoe Npou3BoacTBO?
a) Wunycrpus 1.0,
b) Wunyctpus 2.0;
C) Wunpycrpus 3.0,
d)  Uuxgycrpus 4.0.

6. Kakas cucrema ne sxoaur 8 MDC?

a) EAC;
b) CAM;
¢) ERP;

d)  PDM.

7. Kakas a00peBHaTypa HcnoJb3yercs A1 0003HAYCHHUS
IIpombIlIJIECHHOT0 HHTEPHeTA Beliei?

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

1. BpiOepuTe OCHOBHYIO TE€XHOJIOTHIO, KOTOPasi HCIOJIb3YyeTCH AJIsl
ynpasiieHusi ycrpoiicrBamu [IpoMbIIIIeHHOT0 MHTEPHETA
Belei

a) obnayuHas;

b)  mepacnpenencHuas;
C) TpaaullMOHHAS,

d)  mammHHas.

9. Kakoe n3 npuBeIeHHbIX TEXHUYECKUX CPEICTB He BXOIUT B
OCHOBHBIE dJ1eMeHThI pemiennii [IpoMbIIITIEHHOT0 MHTEPHETA
Bewei?

e) [TporpamMHoe oOecrieueHue;

f) aTYUKH,

gd)  WCIOJHHUTEIILHBIC MEXaHH3MBI;




h)  MHKPOKOHTPOJUIEPHI.

10. Kakoii U3 MyHKTOB He BXOJUT B YMCJIO OCHOBHBIX 33124
METPOJIOTHYECKOro odecneyeHusi Npou3BoaACTBa?

a) aHaJIU3 COCTOSIHUS U3MEPCHHUIA,

b)  mpoBeneHue noBepkH M KATMOPOBKH CPEACTB H3MEPCHUIA;

c) pa3zpaboTka 00X HOPMATUBHBIX JIOKYMEHTOB;

d) MIPOBEICHUE METPOJIOTHYECKOM KCIIEPTU3bI KOHCTPYKTOPCKON U
TEXHOJIOTHYECKOUN JTOKYMEHTAIIUH.

[lepeyeHb TeM KOHTPOJIBHBIX PabOT MO AMCUMIUIMHE OOYYAIOUIMXCS 3a04HON (HOpPMBI
00yd4eHus1, mpeacTaBIeHbI B Ta0ymie 19.

Tabmuna 19 — IlepedeHb KOHTPOIBHBIX pabOT

Ne ni/mn IlepeueHb KOHTPOIBHBIX PabOT

He npenycmorpeno

10.4. MeTtoqu4veckre  MaTepUaNbl,  ONPEACISAIONIUE  TPOUESAYPHl  OICHUBAHUS
WHAUKATOPOB, XapaKTEpU3YIOLUX dTanbl (OPMUPOBAHHUS KOMIIETCHLUH, COJIEPXKATCi B
JIOKaJbHBIX HOpPMATUBHBIX akTax [ YAIl, periaMeHTHpyIOUIUX TOPSIOK U MPOLEAYPY
MPOBEJICHUS TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUYHOM aTTeCTallMH 00Y4aroIIUXCs
I'VAIL

11. Mertoauueckue yKazaHus Uit 00YJarOIIUXCsl IO OCBOCHUIO TUCIUTINHBI

11.1. Meroauueckue yka3aHus Uil OOy4aloIUXCA 110 OCBOEHHIO JIEKLIMOHHOTO
marepuaia

OcHOBHOE Ha3HA4Y€HHE JIEKIIMOHHOTO MaTepuana — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
riIyOOKOe U sICHOE WU3JI0KEHHME ydeOHOoro marepuana. Ha3HadeHune COBpEMEHHOH JIeKIUMU B
paMKax TUCHMILIMHBI HE B TOM, YTOOBI MOJyYUTh BCIO MH(OPMAIUIO 1O TEME, a B OCBOCHHUH
(dyHIaMEeHTalbHbIX Mpo0JeM AMCUMUILIMHBL, METOJOB HAy4YHOTO IO3HAHUS, HOBEMIINX
JOCTMOKEHUI HaydHOHM MbIciau. B yueOHOM mporecce JEKIUs BBIMOIHAET METO0JI0IMUYECKYIO,
OpraHU3alMOHHYI0 U MHPOPMAMOHHYIO (QyHKIUU. JIeKIMs pacKkpblBaeT MOHATHIHBIN anmapar
KOHKPETHOW o0yiacTH 3HaHusA, €€ mpoOjeMbl, JaeT IeJbHOE NpEeACTaBIeHUE O AUCLUILIUHE,
MOKA3bIBAET B3aUMOCBS3b C IPYTUMU AUCHUTIIIMHAMH.

[TnanupyemMsble pe3yabTaThl IPU OCBOEHUH 00YYarOIUMUCS JEKIIMOHHOTO MaTepHaia;

— TIOJyYeHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aMMOCBSA3aHHBIX 3HAaHUH, YpPOBEHb
KOTOPBIX OINPEIEISIETCS LEIEBOM YCTAHOBKOM K KaK/10M KOHKPETHOU TEME;

— TIOJIyY€HHE OIbITa TBOPUECKOH pabOThl COBMECTHO € MPENOoJaBaTeIeM;

— pa3BuUTHE MNPO(PECCHOHAIBHO-IEIOBBIX  KauecTB, JIIOOBU K  IpeaMeTy U
CaMOCTOSITEIbHOTO TBOPUYECKOT'O MBIIITICHHUS.

— TOsBJIEHHE HEOOXOIMMOro HHTEpeca, He0OOXOAMMOTO I CAMOCTOSTEIbHOW PaboTHI;

— TIOJy4YEHHE 3HAHUH O COBPEMEHHOM YPOBHE pa3BUTHS HAyKM U TEXHUKH U O
IIPOTHO3€ UX pa3BUTHs Ha OJMIKaNIINeE TO/IbI;

— HAY4YUTHCSl METOAMYECKH 00pabaTbiBaTh MaTepuail (BBIACNATH TIJIaBHBIE MBICTU U
MOJIOKEHUS, TMPUXOAUTh K KOHKPETHBIM BBIBOJIAM, IMOBTOPSATH HX B  pa3IMYHBIX
bopmynupoBKax);

— TOJy4YeHHe TOYHOIO NOHMMaHHUS BCEX HEOOXOAUMBIX TEPMUHOB U TIOHSATHUH.

JlekuMOHHBI MaTepuan MOXKET CONPOBOXKAATbCA JIEMOHCTpalMed CIaifoB U
UCTOJIb30BAaHUEM DPA3/aTOYHOIO MaTepuallia IpH MPOBEIEHUH KOPOTKHX JTUCKYCCHH 00
OCOOEHHOCTSIX MPUMEHEHHUSI OT/AETbHBIX TEMATHUK I10 TUCHUIUINHE.




CrpyKTypa npeaocTaBieHUsl JEKIHOHHOTO MaTepuaa:
— IpEe3CHTALNs;

—  BUJCOPOJIUKH;

—  BUJCOYPOKU;

— CTEHJBL.

1. BBogHass wyacTb JeKUMH (BCTYIUIEHHE) NPEIyCMATPUBAET BpeMs Ha IPOBEPKY
TOTOBHOCTHU CTYACHTOB K 3aHATHIO (MX HAJIMYME U OCMOTP BHEIIHErO BUA, TEKYIIUH KOHTPOIb
IpoiiIeHHOTO paHee y4eOHOro Mmarepuana),a TakkKe OOBSIBICHHE TEMbl JEKIHH, €€ IeJei,
pPEKOMEHIalluii IO UCIIOJIb30BAHUIO YUeOHOI JIMTEpaTyphl B 4achl CAMOCTOSITENILHOM paboThI, ¢
yKazaHueM naparpagoB (CTpaHHII) ¥ IMOJHBIX HAMMEHOBAHUH W3TaHHH.

Bcemynnenue:

—  mema neKyuu,

—  yuebOHble yenu, Komopwvie 00HCHbL ObIMb 00CMUSHYMbL HA JTEeKYUU,

—  yueOHble 8ONPOCHL,

—  yuebHas tumepamypa.

Konmponvnwie 6onpocwi (npumep):

1. Hazosume memponozuyeckue xapaxmepucmuxu cpeocms usmepeHull.

2. [lavime xapaxmepucmuxy 0CHO8HOU NOSPEUHOCIU USMEPEHUSL.

3. Hazoeume ucmounuku 0OnOIHUMENbHBIX NOSPEUHOCIEN USMEPEHUII.

2. OcHOBHas 4YacTh JIEKIMM pacKpbIBaeT Yyd4eOHbIE BONPOCHl 3aHATHA. llpm
HEOOXOUMOCTH KOHKPETH3UPOBaTh YueOHBIH MaTepual, TJaBHbIC (y3JI0BbIE) BOMPOCHI MOTYT
COJIePXKATh MOIBOTIPOCHL.

Ilonsamue o eduncmee uzmepeHutl u €20 OCHOBbL:

—  YCN08USL €OUHCMBA UBMEPEHULL,

—  HOpMAamugHble OCHO8bl eOUHCMEA UBMEPEHULL,

—  OpeaHU3aYUOHHbIE OCHOBbL eOUHCMBA USMEPEHUU,

—  mexHuYecKue 0CHO8bl eOUHCMBA UBMEPEHUII.

3. B 3akimounTeNbHOM YacTH JIEKIIMU CIIENYET IUIAHUPOBATH BPEMs Ha BBIBOJIBI, BBIAAYY
3a/laHusl CTYJCHTaM Ha CaMOCTOSITENIbHYIO pa0oTy, OTBETHI Ha BOMPOCHI MO MPOWUIEHHON TEME,
MOJIBE/ICHNE WTOTOB, a TaKXe Ha OOIIMe BBIBOIBI, ITOMOTAIONINE OCMBICIUTH BCIO JIEKIIHIO,
OTYETIIMBO BBICBETUTH €€ OCHOBHYIO UIEIO.

3axnouumenvras yacme

1. Bv1600b1 no nexyuu.

2.00vs861€HUEe OYEeHOK CIMYOeHmaM NO UHUYUAMUBHOMY KOHMPOJIO.

3.3a0anue cmyoenmam Ha camMoCmoAmenbHyo pabomy.

4.0Omeemsl Ha 80NPOCHL CMYOEHMOS.

11.2. Meroauueckue yKazaHusi sl OOYYarOIIUXCsS MO BBIMOJHEHUIO J1a00PaTOPHBIX
pabor

B xone BeimonHeHus 1a0OpaTOpHBIX pPAa0OT oOydaromuics MAOMKEH YriayouTh H
3aKpENUTh 3HAHUS, NPAKTUYECKUE HABBIKM, OBJAJETh COBPEMEHHOW METOJUKON M TEXHUKON
HKCIIEPUMEHTa B COOTBETCTBUM C KBAIM(PUKAIIMOHHON XapaKTepUCTHKOW 0Oydarolerocs.
BrimonHenue mabopaTOpHBIX pabOT COCTOMT U3 3KCIEPUMEHTAbHO-TIPAKTUYECKON, pacyeTHO-
AQHAJIUTUYECKON YacTe U KOHTPOJIBHBIX MEPOITPUATHI.

Beimonnenue 51abopaTopHBIX pabOT OO0yYaromUMCS SIBJISETCS HEOThEMJIEMOM YacTbhiO
U3YYEHUS JUCLUIUIMHBI, ONpenesnseMoil y4eOHbIM IUIaHOM, M OTHOCUTCS K CpelCTBaM,
00ecreyrBaroIUM pelIeHUe CIeTyIOIUX OCHOBHBIX 33/a4 00y4aromerocs:

— TnpuoOpeTeHHe HaBBIKOB MCCIEAOBAaHHSA MPOLECCOB, SBIEHUH U OOBEKTOB,
M3Yy4aeMbIX B paMKax JJaHHOW JUCIUIINHBI,

— 3aKpeIUICHHE, PA3BUTHE U JEeTalM3alldsg TEOPETUYECKUX 3HAHUMN, MOJYYEHHBIX Ha
JEKLUSX;



— TOJIydYeHHE HOBOW MH(OPMALIUH 110 U3y4aeMON AUCLUILINHE;
— T[pHOOpeTeHHEe  HABBIKOB  CAMOCTOSITENbHOM  paboTbl ¢ 1a0OpaTOpHBIM
000pyTI0BaHUEM U MPUOOPAMH.

3ajanue U TpeOoBaHMS K IPOBEICHUIO JIAOOPATOPHBIX paboT

3agaHue K BBINOJIHEHUIO JIAOOPAaTOPHOW PabOTHI BBLAAETCSA IPENoAaBaTelieM B Hauale
3aHATHUS B COOTBETCTBHUHM C IUIAHOM 3aHATUH. TeMbl 1abopaTopHbIX paboT npuBeeHb! B Ta0I. 5
JAHHOH IPOrPaMMBl.

Beinonnenune nabopaTopHoil paboThl COCTOUT U3 TPEX ITAIOB:

- JKCIIEPUMEHTAIIBHO-TIPAKTUYECKOTO;

- pacC4C€THO-aHAJIUTUYECKOT'O,
- KOHTPOJIBHOI'O B BUAC 3allIMUTEI OTUECTA.

Bo BBomHOIl Yactu mpoBeAeHMs J1aOOpaTOPHOW paboOTHl  MperycMaTpUBAIOTCS:

BCTYILICHUE, BBEJCHHE, TIOBEACHHE 10 00yUaloIUXCsl OCHOBHBIX Mep 0€30MacHOCTH Mpu padboTe
¢ mpubopamu ¥ 000pyJIOBaHHEM JTa00PaATOPHUH.
BBoaHas yacTh IiaHa Tak kK€ JIOJDKHA BKJIIOYATh IPOBEPKY MOATOTOBIEHHOCTH CTYACHTOB K
3aHATUIO (TIPOBEPKA BBIMOJHEHMS 3aJaHMs, 3HAHUH 10 TeMe 3aHATHS, 3HAHUIO PYKOBOISAIINX
JIOKYMEHTOB U J1p.). KOHTpoNbHBIE BOMPOCH! HOJKHBI (DOPMYJIUPOBATHCS TaK, YTOOBI OTBETHI Ha
HUX TIO3BOJISUTH YO€UTHCS B TIOJTOTOBJICHHOCTH CTYIEHTOB K 3aHSTHIO.

OcHoBHasi 4yacThb 3aHATUSA JOJDKHA  BKJIIOYATh  MOCIEAOBATEIbHOCTh  PabOTHI
o0yJaromuxcst U TpenojaBareiss Ha 3aHATHU: MOATOTOBKA JIAOOPaTOPHOTO OOOPYIOBAHUS K
paboTe; MOpSAIOK MPOBEACHUS SKCIEpUMEHTa (OmbiTa) — oTpabaThiBaeMble BOMPOCH (3a1ayH,
JEMCTBUS) U MX KPATKOE COJIEPKAHUE; TIPUBEACHUE Tab0paTOPHOTO 000PYIOBAaHHS B MICXOTHOE
COCTOSTHUE; aHAIU3 MOJIYYEHHBIX Pe3yJIbTaTOB U 0POpPMIIEHUE OTYETA.

B 3aganuu Ha 1abopatopHyro paboTy yKa3bIBalOTCA:

— HAaUMEHOBAHHE TEMBI,

— y4eOHbIC EITH;

— BpeMs U MECTO MTPOBEACHHUS;

— nepeyeHb oTpadaThIBa€MbIX Y4€OHBIX BOIPOCOB;

— OpraHU3alMIOHHO-METOINYECKHE YyKa3aHMUs CTYAEHTaM I10 IOATOTOBKE M IPOBEACHUIO
3aHATHUS;

— NepeveHb JIUTEPATYPhl (TOKYMEHTOB), MOJUIEkKAIUX U3YUEHHIO Mepe]l 3aHATHEM;

— OTUETHBIE JIOKYMEHTHl (MaTepuanbl) IO JabopaTopHOM paboTe U CpPOKHM HX
IPEe/CTaBICHHUS.

B 3amanum Ha mabopaTopHyro paboTy mpernomaBaTellb MOXET yKa3aTh IepeueHb
KOHTPOJIbHBIX BOIPOCOB, HEOOXOAUMBIX JIIsl IPOBEPKH TOTOBHOCTH 00YUaIOIIMUXCS K 3aHATHIO.

B nepeuenp nuTepaTypbl B MaTE€pUaoOB Ul MOATOTOBKH M MPOBEICHHS JTa00paTOPHOM
paboThl MOTYT BKJIIOYAThCS YYEOHUKM M YydeOHble NOCOOHUS, TEXHMYECKHE ONUCAHUSA U
OKCIUTyaTal[MOHHBIE HMHCTPYKIMH Ja0OpaTOPHOTO O00OpYNOBaHMSA, HWHCTPYKIUH 110 MepaMm
0€301aCHOCTH, PAa3IUYHbIE CIIPABOYHBIE U JPYTUE MaTepUalbl, HEOOXOAUMBIE IS paOOTHI.

B oTderHBIX MaTepuanax B 3aJaHHWW, KaK MPaBIIO, YKa3bIBAIOTCS: (hopMa oTUeTa; Kak
NoJoKeH ObITh  odopmieH 1upoBoil W rpaduyeckuii MaTepuas; MHOPSAOK CpaBHEHHS
MOJTYYCHHBIX PE3YNIbTATOB C PACUYETHBIMH, OICHKA IOTPEITHOCTEH; MOPSAOK (HOPMYITHPOBKU
BBIBOJIOB U 3aKJIIOUEHHI; TOPSI0K 3aIUThI BBIMOJIHEHHON paboTHI.

CrpykTypa u dopma oTyeTa 0 JabopaTOpHOU paboTe

OTtyeT 0 mabopaTopHOU pabOTE MODKEH CONEepkKaTh: TUTYIbHBIN JIUCT, OCHOBHYIO YacTh,
BBIBOJIBI 110 pe3yJIbTaTaM UCCIIEIOBaHUH .

Ha mumynonom nucme nomkHBI OBITH yKa3aHbl: Ha3BaHUE JMCUUIUIMHBI, Ha3BaHHE
nabopaTopHoil paboThl, (GaMuiIMs M UHULMATB [pernojaBaTens, (aMWwinsg W HHULUAIBI
CTYJIEHTa, HOMEp ero y4yeOHOM I'pYIIIbI U JaTa 3allUThl padOTHI.




OcHoenas uacmey JOJDKHA COAEPXKATh 3aJaHUE, pPE3yJabTaThl SKCIEPHUMEHTAIbHO-
MPAKTUYECKON pabOoThI, pacueTHO-aHATUTUYECKHUE MaTepUabl.
Bv1600vb1 10 ipoienianHON paboTe TOJDKHBI COJEPKAaTh PEKOMEHJAINHU 110 YIyUIIEHUIO
yCIIOBUH Tpylla HAa paboyeM MecTe.

TpeboBanus k ohopMIIEHUIO OTYETA O JIabopaTopHO paboTe

TUTyNBHBIN HUCT OTYETA JOJDKEH COOTBETCTBOBATH MIA0JIOHY, TPUBEICHHOMY B CEKTOPE
HopmatuBHOM qokymenrtaruu I'Y AIT https://quap.ru/standart/doc

OdopMieHre OCHOBHOW YacTH OTYETa JIOJDKHO OBITh O(OPMIIEHO B COOTBETCTBUU C
I'OCT 7.32-2017. TpeGoBanusi puBEIEHB B CEKTOpEe HOpMaTUBHOW JokyMeHTanuu ['YAII
https://guap.ru/standart/doc

[Ipu dopmHUpOBaHHUM CIIHMCKAa MCTOYHUKOB CTYACHTAM HEOOXOIMMO PYKOBOJCTBOBATHCS
tpeboBanusmu crangapra ['OCT 7.0.100-2018. IIpumepsl odopmiieHHsI CIIMCKAa MCTOYHHKOB
IPUBEICHBI B CEKTOPE HOpMaTHBHOM nokyMmenTanuu I'YATIL https://guap.ru/standart/doc.

11.3. Meroauueckue yka3aHus [Uid OOy4arOIIMXCSl IO HPOXOXKJIEHHIO KYpPCOBOTO
POCKTHPOBAHNUS/BBITIOITHEHUS KypCOBOM PaOOTHI

KypcoBoii npoekt/ paboTa NpoBOAUTCS € LENbl0 (OPMUPOBAHUS y 00YyUAIOLIUXCS OIbITA
KOMILJIEKCHOT'O PEIICHUsI KOHKPETHBIX 33724 MPO(ECCHOHATBHOMN NeSTETbHOCTH.

KypcoBoii npoexT/ pabota mo3BoiisieT 00yyaroemMycs:

— CHCTeMaTHU3UpOBaTh W 3aKpENUTh TOJXYYEHHBIE TEOPETHYECKHE 3HAHHUA W
NPaKTUYECKHEe YMEHUS 1O TPO(PECCHOHANBHBIM YYEOHBIM TUCHMIUIMHAM M MOAYJISM B
COOTBETCTBUM C TPEOOBAHUSAMU K YPOBHIO IIOJrOTOBKH, YCTAHOBJIEHHBIMU IPOrpaMMOi yueOHOM
JUCHUTUTMHBI,  TPOTPaMMOM  TOATOTOBKM  CIIEHHMAINCTAa  COOTBETCTBYIOIIETO  YPOBHS,
KBaTH(UKAIIH;

— TPUMEHUTHh TOJYYCHHBIC 3HAHUS, YMEHHS WM TPAKTHUYECKUH OIBIT MPH PEIICHUH
KOMILJIEKCHBIX 33/1a4, B COOTBETCTBUU C OCHOBHBIMHU BHUJAaMU NMPO(eCcCHOHANBHOM eATeIbHOCTH
M0 HAMPABJICHUIO/ CIIEIIUATBHOCTH/ TIPOTPaMME;

—  yrayOuTh TEOpEeTHYECKHE 3HAaHUS B COOTBETCTBUU C 33JaHHOI TEMOI;

— chopMupoBaTh yMEHHUS TNPUMEHATh TEOPETHYECKHE 3HAHUS NpU  pEIIeHUH
HECTaHAAPTHBIX 3ajay;

— TpUOOpECTH ONBIT AHAIUTUYECKOW, pPACUETHOM, KOHCTPYKTOPCKOW paboThl U
c(OpMHPOBATH COOTBETCTBYIOINE YMEHUS;

— chopmupoBaTh yMEHHMs pabOTBl CO CHEIHUAIbHOM JIMTEpaTypoH, CIPaBOYHOM,
HOPMAaTHUBHOM U MPaBOBOM TOKyMEHTalUel U HHBIMU MH()OPMAIIMOHHBIMU HCTOYHUKAMM;

— chopmupoBaTh yMeHHsS (QOPMYIHMPOBATH JIOTUYECKH OOOCHOBAaHHBIE BBIBOJIEI,
NIPEUIOKEHHS 1 PEKOMEHIAINH IO PE3yJIbTaTaM BBITIOJTHEHHUS PaOOTHI;

— pa3BUTh Npo(hecCHOHANBHYIO MMCbMEHHYIO U YCTHYIO Peub 00Yy4arolerocs;

— pa3BUTh CHCTEMHOE MBIIUICHUE, TBOPUYECKYIO HHHUIUATHBY, CAMOCTOSTEIHHOCTH,
OpPraHW30BaHHOCTh W OTBETCTBEHHOCTH 3a IIPUHUMAEMbIE PEIICHUS;

— chopMupoBaTh HaBBIKM IUIAHOMEPHOH peryiaspHOM paboThl HaJ pelleHHueM
MOCTaBJIEHHBIX 3a/1a4.

CTpyKTypa NOSICHUTENIbHOM 3aIMCKU KYPCOBOTO MPOEKTa/ paboThl

IlosicauTenpHas 3amMCcKa JOJDKHA COJEP/KATh SICHO M3JIOKCHHYIO IIOCTAHOBKY 3aadH,
KpaTKoe ONHCaHHe TEOPETUYECKUX MNPEANOCHUIOK MO TeMaTHKe KypcOBOW palOOThbI, 3J€MEHTHI
HEOOXOJUMOro Ui BBINOJHEHHS pabOThl MaTeMAaTUYECKOTO ammapara, Heo0XOoaumoe
KOJIMYECTBO PACUETOB, IPUBEICHUE BBIBOJOB II0 pe3yjabTaTaM »JOTHUX pacyeroB, CIIMCOK
WCITOJIb30BAaHHOM JINTEPATYPHI.

TDe6OBaHI/I$I K Od)ODMJ'IeHI/IIO MOSICHUTCILHON 3aIMCKH KypCOBOIr'o HDOCKTa/ Da6OTLI



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

TpeboBanust Kk OGOPMIICHHIO MOSCHUTEIBLHOM 3alHMCKH KypCOBOM paboThl / IMpoekTa
m3noxxensl Ha caiite 'Y AT (http://guap.ru/guap/standart/obl main.shtml).

11.4. Meroauueckue yKazaHus JUIsl OOYYaIONIMXCS MO MPOXO0XKICHUIO CAMOCTOSITEIHbHOMN
paboThI

B Xo/e BBITIOJHEHUSI CaMOCTOSITEIBHON PabOThl, OOYYAIOUIUICS BBITOIHIET pabOTy IO
3aJJaHUI0 ¥ TIPU METOJMYECKOM PYKOBOJCTBE IperojaBaTelisi, Ho 0e3 ero HemocpenICTBEHHOTO
YUYaCTHS.

s oOydarommxcsi 1Mo 3a04HOM (opMe OOy4eHHs, CaMOCTOsTENbHAs padoTa MOXKET
BKJTIIOYATh B CE0s1 KOHTPOJIBHYIO padoTy.

B mporiecce BBIMOTHEHHSI CaMOCTOSITENILHON paboThl, y oOydaromierocst (GhopMupyercs
nenecooOpa3Hoe MIaHUPOBaHUE pabouero BpEMEHH, KOTOPOE MO3BOJISIET UM Pa3BUBATh YMEHUS
U HaBBIKM B YCBOCHHUU M CHUCTEMAaTH3aIlMM MPUOOpPETACMBIX 3HAHWH, 00CCIICYMBAET BBICOKUI
YPOBEHb YCIIEBAGMOCTH B TIEpUOJ OOydYEHHS, IIOMOTaeT IIOJIYYUTh HABBIKH TTOBBINICHHS
poeCCHOHAIBHOTO YPOBHSI.

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

—  y4eOHO-METOJIMYECKUI MaTepHall 1o JTUCIHILIHHE;

— METOAMYECKHE YKA3aHHS IO BBIMOJHEHUIO KOHTPOJIBHBIX padoT (isi 00ydaromuxcs
10 32049HOM (hopme 0OyUeHHS ).

11.5. Metoauueckue yKazaHusl JUIsi OOyYaroIMXCS IO MPOXOXKICHUIO TEKYLIETro
KOHTPOJISI YCIIEBAEMOCTH.

Texkymuil KOHTpPOJIb YCIEBAEMOCTH IIPELyCMaTpPUBAaET KOHTPOJIb KayecTBa 3HAHUU
00yYaroIuXxcsl, OCYLIECTBISEMOIO B TEUEHHUE CEMECTpa C IIeJIbI0 OLEHUBAHUS XO/a OCBOCHUS
JUCLUIUINHBI.

B TedyeHne cemecTphl CTYAECHTHI

- 3aLUIIAI0T JJaOOpaTOpHBIE PaOOTHI;

- BBIMOJIHAIOT TECTUPOBAHUS 110 MaTepuanam Jiekuuu B cpene LMS.

I[J'If[ TCKYHIECTO KOHTPOJIA YCIIEBAEMOCTHU MCITOJIB3YIOTCA TCCThI, IPUBCICHHLIC B Ta6J'II/III€
18.

11.6. Metoauueckue yka3zaHHs Uil O0Y4aroIUXCcs MO MPOXO0XKIAECHUIO MPOMEXYTOUHOM
aTTeCTallUU.

[IpomexyTouHas  arTectanus  oOydarloluxcs  MpeaycMaTpuBaeT  OILICHHWBaHUE
IIPOMEXKYTOUHBIX U OKOHYATEIbHBIX PE3Yy/IbTaTOB 00y4YeHMs MO JucHuIuinHe. OHa BKIIOYAET B
ceOst:

— D9K3aMeH — ¢opMma OLEHKM 3HaHUM, MOJydeHHBIX OOydarolMMcs B Ipoliecce
M3YYEHHUS BCEW NUCLUIUIMHBI WM €€ YaCTH, HaBBIKOB CAMOCTOSATEIbHONU pabOThl, CHOCOOHOCTH
NPUMEHATh MX JJis pElIeHUsl MPAKTHUECKUX 3ajad. JK3aMEH, Kak MpaBWIIO, MPOBOJUTCS B
MEpUOJT HK3aMEHAllMOHHOM CECCHMM W 3aBEpIIAeTCS aTTECTAlMOHHOM OLIEHKOM «OTIIMYHO,
«XOPOLIOY, KYJOBIETBOPUTEIHLHOY, «HEYIOBIECTBOPUTEIHHOY.

Cucrema OLIEHOK NP MPOBEACHUU TEKYIIETO KOHTPOJIS U MPOMEXYTOUHOMN aTTecTaluu
OCYILIECTBIISIETCS. B COOTBETCTBUU C PYKOBOAAIIMM JOKyMeHTOM opranuzauuun PJIO I'VAIL
CMK 3.76 «IlonoxkeHue o0 TEKYIIEM KOHTPOJE YCIEBAEMOCTH M MPOMEKYTOYHON aTTECTalMH
CTYIEHTOB H AacCMHUPAHTOB, OOYYAIOIIMXCS IO OOpa30BaTeIbHBIM MPOTPAMMaM BBICHIETO
obpasoBanus B 'YAII» https://docs.guap.ru/guap/2020/sto_smk-3-76.pdf.



http://guap.ru/guap/standart/ob1_main.shtml
https://docs.guap.ru/guap/2020/sto_smk-3-76.pdf

Jluct BHeceHUsI U3BMEHEHUH B pabouyio MporpaMmy AUCHUILTAHBI

Jlara BHeceHUs
W3MEHEHHH U
JIOTIOJIHCHUIA.

IMoamuce
BHECIIIETO
H3MEHEHUS

ConeprkaHre U3MEHEHHUIN U TOTIOJTHEHHI

Jara u Ne

IPOTOKOJIA
3aceIaHus
Kageaps

IToamuce
3aB.
kadenpoit




