MUHHUCTEPCTBO HAYKH M BBICIIEIO OBPA30OBAHMS POCCUHCKOH
OEJEPALIMA
(resepaiibHOE IOCYIAPCTBEHHOE aBTOHOMHOE 0OPa30BATENbHOE YUPEHICHHE BLICHIE! O
00pa3oBaAHMS
"CAHKT-TTETEPBYPICKWI I'OCYJIAPCTBEHHbBI VHUBEPCUTET
ABPOKOCMMYECKOI'O I[TPUBOPOCTPOEHMA"

Kadenpa No 5

YTBEPXKJIAIO
PykoBonuTesib 00pa3oBaTenbHOH MpOrpaMmbt

JL.T.H. JOIL

JIneT cornacoBanus padoUei MporpaMMbl JIMCUMITIHHBI

Ilporpammy cocraBui (a)

Y
MOLL, K. TH., JI0IL /t,/é(:ﬁg __ ClJillomkos
(HOMAHOCTS, yt. CTENeHb, 3Batite) - 09.02.2026) (unuLmansl, bamunus)
[Iporpamma onobpeHa Ha 3acenanuu kageapsi Ne 5
«09» despans 2026 r, nporokon Ne 01-02/2026

3aseayroumii kadeapoit Ne 5

JLT.H.JIOIL. E.A. ©pososa

(107KHOCTh. V& CTCNICHS, 3B )
E.A. ®ponosa

("HW;

_JIOIL.K.T.H.,JIOLL.

«19» (eppaga 2026 T

PABOYAA MTIPOI'PAMMA JIMCLIUITJIMHBI

«MeToJbl U CpeICTBA UBMEPEHHIA, UCTIBITAHUI B KOHTPOJLS)
(HanmeHOBaHHE TUCIIHTIIMABI)

Kon naripasnenus noaroTosku/
CHeIMaTbHOCTH

27.03.02

HanmeHoBanue HanpasIeHus

VnpapieHne KayecTBOM
[OATOTOBKHM/ CTICIMANIBLHOCTH P

Haumenopanue HanpapieHHOCTH/
LndpoBoe kauecTBO 1 MPOCKTUPOBAHUE TIPO,TYKLIHK

crienuanu3alum
Dopma oOyueHHs OYHO-3a04Has
I"'onx nmpnema 2026

Cankr-ITerepbypr— 2026

(yu. cTeneks, 3parine) (uHuumnanei, hammnus)

3amecturens AUPEKTOpa HHCTHTYTAD 0 METORHIECKOH pabore

////// = H.IO. E¢pemon

(uHnMaITbL, Hav

Hhe V4. CTEHCHD



AHHOTaIUs

Hucuunnuna «MeToasl U CpeacTBa M3MEPEHHM, MCHBITAHUNW M KOHTPOJS» BXOAMUT B
o0pa3oBaTeNbHYI0 MPOTpamMMy BEICIIETO0 OOpa3oBaHUS — TporpamMmy OakamgaBpuara IO
HaIpaBJICHUIO IIOATOTOBKHA/  CIIELHAJIBHOCTHU 27.03.02 «YnpaBieHue Ka4yeCTBOM)»
HanpasieHHocTu/cnenmanu3anun - «[{udpoBoe KauecTBO W MPOCKTHPOBAHUE TPOTYKIIHK.
Hucnurnnuna peanusyercs kadeapoit «NeSy.

JucuuminHa HameneHa Ha GOPMHUPOBAHKE Y BBITYCKHUKA CICIYIOIINX KOMIICTCHITHN |

OIIK-2 «Cmnocoben ¢opMyaupoBaTh 3agaydl MPOPECCHOHAIBHONW JeATEILHOCTH Ha
OCHOBE 3HaHUU TPOMUIBHBIX PA3JEIOB MAaTEMATHUYECKUX M €CTECTBEHHOHAYUYHBIX IAWCIIMILTAH
(MoyIeit)»

OIIK-3 «CnocobeH uCnoib30BaTh (yHIAMEHTAIBHBIC 3HAHUS JJIs PEIICHHs] 0a30BBIX
3aJa4 YIOpPaBJIEHUS KAueCTBOM B TEXHUYECKHMX CHUCTEMax C LEJIbI0 COBEPILICHCTBOBAaHUS B
po(heCcCHOHATTLHOM IS TEIIEHOCTI

OIIK-4 «CmocoOeH OCymEeCTBIATh OIEHKY J(G(EKTHUBHOCTH CHCTEM YIPaBICHUS
KaueCcTBOM, pa3pabOTaHHBIX HA OCHOBE MAaTEMaTUYECKUX METOI0BY

OIIK-5 «CrocobeH pemiarh 3aga4ud pa3BUTUSI HAYKH, TEXHUKU U TEXHOJOTUHU B 00JIaCTU
VIpaBICHUS KA4eCTBOM C YYE€TOM HOPMATHBHO-TIPABOBOTO PETYJIHPOBaHHS B cdepe
MHTEIJIEKTYaTbHOM COOCTBEHHOCTH

Conepkanve JUCUMIUIMHBI OXBaTBIBA€T KPYI BOIMPOCOB, CBS3aHHBIX C METOAaMHU
U3MEPEHUSIMH, UCTIBITAHUSAMH U KOHTPOJIEM MPOAYKIIMU TEXHMUYECKOTO HA3HAYCHHS, a TaKXKe C
MPUMEHSIEMBIMU TIPU 3TOM IPHOOpaMU U 000y TOBAaHUEM.

[IpenogaBanne AMCHUIUIMHBI MPEAyCMATpUBAET Clenyromue (QopMbl OpraHu3aluu
y4eOHOTO Mpolecca: JEKIHH, JJA00paTOpHbIE padOThI, CAMOCTOSITEIbHAS PadoTa 00yJarOIIerocs.

[IporpaMMoii IHUCHUIUIMHBI TPETYyCMOTPEHBI CIEAYIOUINE BHUABI KOHTPOJIS: TEKYIIH
KOHTPOJIb YCIIEBAEMOCTH, POMEKYTOUHAs aTTecTanus B popme sk3ameHa (6 cemectp).

OO0miast TpyA0EMKOCTh OCBOEHUS AMCLUMIUIMHBI COCTaBIsieT 3 3adeTHhIX eauHuibl, 108
YacoB.

S3bIK 00yUYeHUs IO TUCIHUILTUHE KPYCCKHM »



1. TlepedeHb MIAHUPYEMBIX PE3YIHTATOB O0YUEHHS IO TUCIUILINHE

1.1. Tlenu npenomaBaHus JUCITUTUTHHBI

[lenpro MUCHUTUIMHEI SIBISIETCS U3YYCHHUE METOJOB U CPEJCTB M3MEPECHUMN, UCTIBITAHUN U
KOHTPOJISI, KOTOPBIE HEOOXOMMBI SISl 0OSCIICUCHHUS KaueCTBa U3JICIIHA COBPEMEHHBIX IPHOOPOB
U CPEICTB paarodNeKTpoHUKU. Oco0oe BHHUMaHUE YICNSCTCS MOJYUYCHHUI0 OO0YJaroIUMUCS
HEOOXOJUMBIX 3HAHWH, YMEHHH W HABBIKOB B 00JAcTH NPHUMEHEHHS METOJIOB U CPEICTB
WU3MEPEHU, UCIBITATEIFHOTO 000PYIOBAaHUS U CPEACTB KOHTPOJIS B 00bEeMe, IOCTATOYHOM JIJIS
KBJIM(DUIIMPOBAHHOIO PEIICHUS OCHOBHBIX 3aJlad pa3pabOTKH M IPOM3BOJCTBA, BKJIIOYAs
MOJTy4eHUE JOCTOBEPHON M3MEPHUTENBHON WH(MOPMAIIMU ISl TIOCIEAYIONIETO MCIOIb30BAHUS B
CUCTEMaxX KOHTPOJISI U UCIIBITAHUH.

1.2. JlucumninHa BXOIUT B COCTaB 00s3aTEIbHON YacTH 00pa30BaTEIbHON MPOTPaMMBI
BhIcIIeTo oOpasoBanus (naiee — OIT BO).
1.3. TIlepeueHb mIaHUPYEMBIX PE3yJIbTATOB 00YUEHUS MO JUCLUUIUIMHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTataMu ocBoeHust OI1 BO.
B pesynbrare M3ydeHus NUCHUILIMHBI OOYyYaOUIMica AODKEH 00JanaTh CIEeTyIOIUMHE
KOMIETSHIMSIMHU WM WX YacTaMu. KoMIeTeHIIMN U UHAWKATOPHI UX JOCTHXKEHUS TPUBEICHBI B

Tabymne 1.

Ta6mmma 1 — [lepeyeHb KOMITETCHIIMA ¥ MHAUKATOPOB UX JIOCTHKCHUS

Kareropus (rpynna)
KOMIIETEHIIUU

Ko 1 HaumenoBanue
KOMIIETEHIIN U

KOI[ N HAMMCHOBAHUC MHAUKATOpA
JOCTHIXKCHU KOMIICTCHIIM

O6menpodeccruoHanbHbIE
KOMITCTCHIIHH

OIIK-2 Cnocoben
(dbopMyIupoBaTh 3371241
podecCHOHAIBLHOM
JIEITEIbHOCTH Ha OCHOBE
3HaHUU TPOQUIBHBIX
pa3eiioB MAaTeMAaTHYECKUX |
€CTECTBCHHOHAYYHBIX
JTUCUUTIIUH (MOJTyJIeH)

OIIK-2.Y.1 ymeTs NpuMeHATh
M3BECTHBIC METO/IbI PEIICHUS 3a/1a4
PO eCCHOHAIBHON IEATETHHOCTH
OIIK-2.B.1 BnageTs HaBBIKAMH
perieHus: npodecCHOHaTbHBIX
3aJ1a4 Ha OCHOBE 0a30BBLIX 3HAHUM
B 00JIaCTH paccMaTpUBaeMOM
WHXXEHEPHOU N1eATeIbHOCTH

Ob6menpodeccuonanbHbIe
KOMIICTCHIINU

OIIK-3 Cnocoben
UCIIOJIb30BATh
byHIaMeHTalbHbIe 3HAHUS
IS petieHrs 0a30BbIX 3a7a4
yIpaBlIeHUs KAYeCTBOM B
TEXHUYCCKHUX CUCTEMAX C
I[EJTbI0 COBEPIIIEHCTBOBAHUS B
poQeCCHOHAIBHON
JIESITENIbHOCTH

OIIK-3.3.1 3HaTh METOAUKHU
MOJTyYCHHUST MATEMaTHUECKUX
MOJIEJICH peaIbHBIX TEXHHUECKUX
00BEKTOB

O6menpodeccrnoHanbHbIE
KOMIIETEHITHH

OIIK-4 Cniocoben
OCYIIECTBIISITH OLIEHKY

3¢ (PEeKTUBHOCTH CUCTEM
yIpaBIeHUS KAY€CTBOM,
pa3pabOTaHHBIX HA OCHOBE
MaTEeMaTHYECKUX METOJIOB

OIIK-4.3.1 3HaTh METO/IbI OLICHKHU
a/IeKBaTHOCTH MaTeMaTUYECKOM
MOJICTTH PEATBHOMY TEXHHUYIECKOMY
00BEKTY

OIIK-4.VY.1 ymers nosny4arsb
XapaKTePUCTHKHU MOJIeNen
peaTbHBIX 00BEKTOB JIJISl OLICHKH
3¢ (HEeKTHBHOCTH pabOTHI CUCTEMBI
VIIpaBJICHUS] KAYECTBOM

O6menpodeccroHanbHbIE
KOMIICTCHIINU

OIIK-5 Cniocoben periath
3aaa4U pa3BUTHUA HAYKH,
TEXHHUKH U TEXHOJIOTHH B
00J1aCTH yNpaBlIeHUS
Ka4eCTBOM C y4ETOM
HOPMAaTHBHO-ITPABOBOT'0

OIIK-5.3.1 3HaTh OCHOBHBIE

HOPMAaTUBHBIE TOKYMEHTHI B

obnactu podeccruoHanbHOM
JesITeNbHOCTH




peryiaupoBaHus B chepe
UHTEJUIEKTYaJIbHON
COOCTBEHHOCTHU

2. Mecro nucuumumnbl B cTpyktype Ol

JluctumiimHaa MOXKeT 0a3upoBaTHCS HA 3HAHUSX, paHee MPUOOPETEHHBIX 00yUYaIONTUMUCS
NPY U3YYCHHUHU CIICAYIONIMX JTUCIUILIHH:

«Maremarrka. MaTeMaTHdecKuil aHaInu3y,

«npopmatukay,

«Dusnkay,;

«Marematuka. Teopus BEpOATHOCTEH U MaTEMaTUYECKast CTATUCTUKA,
«MarepuanoBeieHUEY;

«OJIEKTPOTEXHUKAY,

«OCHOBBI TEXHUYECKOIO aHAJIN3a IPOMBIIIEHHON IPOLYKIIMH»,
«udposas meTponorus»,

«OJIEKTPOHUKAY.

3HaHMs, TOJY4YEHHBbIE IPU U3YYEHUU MaTepuaja AAaHHOM IHUCLUIUIMHBI, HMEIOT Kak
CaMOCTOATEJIBHOE 3HAYEHHE, TaK U UCIIOJIB3YIOTCS IPU U3YyYEHUHN APYTUX JUCLHUIIINH:

«AyauT KauecTBay;

«TexHuueckoe peryinmupoBaHuey,
«YnpaBiieHHE MPOLIECCAMUY;
«HHOBATMOHHLIA MEHEIDKMEHT)),

«OCHOBBI TEOPUH TOYHOCTH U HAJICKHOCTH».

3. O0beM u TpyI0eMKOCTb TUCIUTLIAHBI

Jlarable 00 00mEeM oO0beMe TUCIUIUIMHEI, TPYJOSMKOCTH OTACIBHBIX BHJIOB Y4eOHOU
paboThI 10 TUCIUILTHHE (M paclpeie]ieHue 3TOH TPYAOEMKOCTH 110 CeMeCTpam) IPeCTaBICHbI B
Tabnuiie 2.

Tabnuua 2 — O6beM U TPYL0EMKOCTh TUCIUIIIIMHbI

TpynoemMkocTs 1o

Bun yuebHoit paboThl Bcero ceMecTpam
Ne6
1 2 3

Oowan mpyooemKkocmp oucyunIuHl, 3/ 108 3/ 108
3E/ (uac)
U3 nux yacoe npakmuyeckoii RO020MoeKu
AyoumopHhuie 3anamus, BCETO 4ac. 34 34
B TOM YHCJIC:

nexum (J1), (gac) 17 17

npakTuueckue/cemunapckue 3anarus (I13),

(gac)

nabopaTtopHubie padoTs (JIP), (uac) 17 17

KypcoBoii npoekT (pabdota) (KII, KP), (gac)

9K3aMeH, (Jac) 36 36
Camocmoamenvnas paboma, Bcero (4ac) 38 38

Buo npomesccymounoit ammecmayuu:. 3a4er,
mudd. 3auer, sx3amed (3auer, [udd. 3au, Dk3.)

9K3.,

OK3.,

4. CopneprxaHue JUCHUTUIMHBI
4.1. PacnpeneneHue TpyJI0EMKOCTH TUCLUIUIMHBI 1O pa3/ieiaM U BUIaM 3aHSITHIM.




PaS,Z[eHBI, TEMbI JUCHUIIJIMHBLI U UX TPYAOCMKOCTDH IIPUBCACHBI B Ta6m/1ue 3.

Ta6mmma 3 — Pa3nensl, TeMbl TUCIUIUIMHBI, KX TPYI0EMKOCTh

Jexuuu | 113 (C3)| JIP KII/KP

Pasnensl, TeMbI QUCLIMITIINHBL (ac) (aac) (aac) (ac) CP (gac)
Cemectp 6
Paznen 1. Mi3smepurenbHble 3a1a4y IPU KOHTPOJIIE U
UCIIBITAHUAX
Tema 1.1 U3mepenust 5 12

Tema 1.2 UcnsiTanus
Tewma 1.3 Kontpons

Pasgen 2. UcneiTarensHbie BO3OEHCTBAS
Tema 2.1 MeToap! UCIIBITAHAN 4 7
Tewma 2.2 O60pyoBaHue TSl UCTIBITAHUHT

Pa3nen 3. Dnexktpuueckue u3MepeHus npu
UCTIBITAHUSIX ¥ KOHTPOJIE.

Tewma 3.1 CpencrBa nuamepeHuit

4 9 12
Tema 3.2 DOnexTpoMexaHHYECKHE HW3MEPHUTEIbHbBIE
TIpHOOPHI.

Tewma 3.3 MzmepurenpHble Ipeodpa3oBaTeNn

Paznen 4. PannoTexHuyeckrue u3MepeHus mpu
WCIBITAaHUSX U KOHTpPOJIE. 4 8 v
Tema 4.1 3MepeHus: paiHOTEXHUYECKUX BEJTUYMH.
Tewma 4.2 VcniplTanne pauoTEXHUYECKUX U3JIEITUN

HUroro B cemectpe: 17 17 38

Hroro 17 0 17 0 38

IIpakTrueckass IOATNOTOBKA  3aKIIOYAETCAd B  HENOCPEICTBEHHOM  BBIIIOJIHECHUU
oOydJarlUMHUCS  OINpENeNeHHbIX  TPYAOBBIX  (YHKUMH,  CBSI3aHHBIX ¢ Oyxayei
npodecCHOHATIBHOMN 1S TETbHOCTBIO.

4.2. CopneprxaHue pa3/ieioB U T€M JIEKIIMOHHBIX 3aHITHH.
ConeprkaHue pa3/ienoB U TeM JIEKLIMOHHBIX 3aHATHI MPUBECHO B Tabaule 4.

Ta6n1/1ua 4 — Coz[epxcaHI/Ie pa3aciioB U TEM JICKIHMOHHOTI'O [UKJIA

Howmep Haseanue u conep:xkanue pas3iesioB U TEM JIEKIIMOHHBIX 3aHATUI
pa3aciia
1 Paznen 1. I3mepuTenbHble 3a7ja4y IPU KOHTPOJIE M UCIIBITAHUSIX
Tema 1.1 U3mepenus
OOmue cBeneHns 00 M3MEPEHHAX, UCTBITAHUSIX W KOHTPOJE, UX OCOOEHHOCTH W Pa3Inyus;
U3MepeHue (PU3MUECKUX BEJIIMYMH OCHOBAa BCEX HAINpPABJICHUH 4YEJIOBEUSCKOUN JICATEIBHOCTH;
Ponp u3mepenuii, "UCHBITAHMA KW KOHTPOJIA B TOBBIIIEHWH KadyecTBa MPOAYKIMH, YCIyr U
MIPOU3BOJICTBA.
Tewma 1.2 McneiTanus
Wcnbrtanust; oOmIue CBEICHUS O COBPEMEHHBIX HCHBITAHUAX M WX OTIMYHE OT TEXHUYIECKOTO
KOHTpoJiss. Bo3xpelicTByromuye (akTopsl TpPU HCIBITAHUSAXK. BHENIHWE W BHYTPEHHHE BO3-
neicTByroniie GhakTopsl. Buibl BO3AEHCTBUI: AIEKTPUUIESCKHE, MEXaHUUYECKUE, KIIMMAaTHIECKHE,
OMOJIOTHYECKHUE W JAPYTHE BO3ACUCTBHS Ha W3ICTUsA. BHUIBI MCTIBITAHMA, OCHOBHBIE JTAIBl TP
MPOBEACHUM UCTIbITAaHUI. OnacHble BO3IEUCTBUS Ha YEIOBEKA, €r0 UMYIIECTBO U OKPYXKAIOLIYIO
cpeny.
Tema 1.3 KonTpons
KonTponb. Buasl KoHTposi. MecTo KOHTPOJIS PU OLIEHKE KauecTBa U3JIEIUMN.
2 Pazgen 2. UcneiTaTensHBIE BO3ICHCTBUS
Tema 2.1 MeToabl UCIIBITAHNN




BoszneficTBus mpu ucnbiTaHusix. MexaHWYecKue BO3eicTBrus. Bubparuu u yaapel. Y CTaHOBKH
JUISL peanu3allid MexaHW4yeckux BozzaeicTBuil. Kiumaruueckue BoznaeiicTtBuda. HarypHblie
HCTIBITAaHUS U3IEIHUH 3JIEKTPOHHOM TeXHUKHU. Bo3aeiicTBue TeMepaTypsl.

OcoOOCHHOCTH HWCIBITAHUH Ha (YHKIMOHMPOBAaHWE, Ha OE30MACHOCTh M Ha HAJCKHOCTH;
CTPYKTypHasl cXeMa WCIBITAaHUWA; HWCIBITAHUS HAa MeXaHWYeCKHe BO3JEHCTBHA BHOpanu,
YAapoB, JHHEWHBIX YCKOPEHHH M aKyCTHYeCcKHX IIymMoB. OTeHKa HaaeKHOCTH HW3IENUN TI0
pe3yiabTaTaM UCIBITAHUM.

Tema 2.2 O6opyaoBaHue IS HCIIBITAHUN

[Ipumensemoe oOopymoBaHHWe, €ro KiacCH(UKAIUs, OCHOBHBIE TIapaMeTphl, BO3MOXKHAsS
KOHCTPYKTHBHAs peajin3alivs; pa3padoTka MporpaMMbl U METOAWK HWCHbITaHUM. TepMmo- u
xmanokamepel. Kamepsl TtemnmoBoro ypaapa. bapoxamepsl. PanuannonHHble BO3ACHCTBUSL.
Y cKkopeHHBIE NCTIBITAHMSL.

I'enepatopsl anekTpuyecKkux Konebanuii. ['eHepaTopbl cuHyconaanbHbIX Kojebanuii. OCHOBHBIE
CXEMOTEXHUYECKHE TMPUHIMIIEI TIOCTPOSHUS TEHEPAaTOPOB CHUHYCOMAAIBHBIX KOJICOAHMIA.
NmMnynbecHble reHepaTtopsl. I'eHepaTopbl MOCTOSIHHOTO TOKAa M HampsbKeHus. 1 'eHepaTopbl
CHETMATbHBIX CUTHAJIOB.

Paznen 3. DnexTpuueckre U3MEpeHus Mpy UCTIBITAHUSX U KOHTPOJIE.

Tema 3.1 CpencrBa uzmepeHuit

CpencrtBa M3MepeHMH; ONpeAeieHHue M KiacCU(UKALMA CPEACTB M3MEPEHUI AIEKTPUUECKHX
BEJIMYMH; CUTHAJIBl U3MEPHUTEIBHOM MH(POPMALMK; aHAJOrOBbIe M LU(POBBIE H3MEPUTEIBLHBIC
npubopsl. [IpuOops! A1l U3MEpeHusT HANPsDKEHHS. BOIBTMETPHI MOCTOSIHHOTO U TIEPEMEHHOTO
Toka. VimmynbcHbIe BONbTMETPBI. L{npoBbIe BOTBTMETPHI.

Tema 3.2 DnexTpoMexaHUIECKHE U3MEPHUTEIHHBIE TIPUOOPEI.

Awmmnepmerpel. W3meputenun wMomHocTH. M3Meputenn ¢a3oBoro caBura. DIEKTpUYECKHE
W3MEpPEHUs ITPH UCTIBITAHUH TPAHCPOPMATOPOB, ANEKTPOABHUraTENeH, TeHEPaTOPOB MOCTOSIHHOTO
U IIEpPEeMEHHOTr0 ToKa. McrbITanne KadecTBa U30JIALUH.

Tema 3.3 UsmeputensHble MpeoOpa3oBaTenu

[IpeobOpazoBaHre HENEKTPUIECKUX BEJTHYMH B dJIEKTpHUECKHe. MI3MepuTenbHbIe
npeoOpazoBatenu (MI1); ctpykrypras cxema Ull; knaccndukanys naMepuTeIbHBIX
npeoOpa3oBaTeseil: M0 Ha3HAYCHUIO, 110 CBSA3HU (B3aMMOJEHCTBHIO) YyBCTBUTEIBHOTO JJIEMEHTA
C U3JIeJIUEM; 10 TIPUHITUITY peoOpa3oBaHus, 10 GU3NICCKOMY SIBJICHUIO, IIOJI0KCHHOMY B
OCHOBY NPHHLMIA ACHCTBUS; N3MEPUTEIbHbIE LIENH T€HEPATOPHBIX U NapaMeTPUIECKUX
npeoOpa3oBaTesei.

Oyux1ms npeodpa3oBaHus U3MEPUTETHHOTO ITpeodpazoBaress. OCHOBHbBIE (paKkTOpHI,
OIpe/IeNAIoIINe MOrPEIHOCTh N3MEPUTENILHOTO peodpaszoBaress. Kinaccupukanus
HU3MEpUTENBHBIX IpeodpasoBareneil. Mi3MepurensHble Tpeodpa3oBaTeli MEXaHUUECKUX U
TEMIIEpPaTypPHBIX BO3IEHCTBUM, ONITHYECKUE U aKyCTHYECKHe peodpaszoBareiu. M3mepenue
MAarduTHbIX BCJIMYHUH. I/I3MepeHI/Ie BJIAXHOCTH.

Pa3nen 4. PagnorexHuyeckue U3MepeHus IPU UCTIBITAHUAX U KOHTPOJIE.

Tema 4.1 3MmepeHus: paiuOTEXHUYECKUX BEIUYHH.

MeTobl ¥ cpelicTBa M3MEPEHUS MapaMeTPOB CUTHAJIOB. DJICKTPOHHO-ITYUEBbIE OCIHILIOTPaQBL.
AmnarnoroBsie U (QPOBBIE YACTOTOMEPHI. MI3MepeHne 4acTOThl U HHTEPBAIOB BPEMEHH; IIOHSTHE
aMIUTUTYIHOTO U ()a30BOrO CHEKTpa CHrHaja. AHAJIM3aTOPbl CIEKTpa curHaia. M3mepurenu
HeJIMHEWHBIX ucKaskeHuid. [Ipubopser mist msmepenus R, C, L y komnonenToB uenu. M3mepenue
Mapa3suTHHIX [apaMeTpPoOB DIIEMEHTOB Iemneil. OinekTpoMaraHutHas coBMecTUMocTs (DOMC).
[Tapametpsl, xapaktepusyromue OMC. McnbiTanus uznenuit u u3mepenus napamerpos OMC.
Tema 4.2 UcnipiTanue paauoTEXHUUECKUX U3

HcnpiTanne pagMOTEeXHUYECKUX M3AETHI: 3JEKTPOHHBIX KOMMOHEHT, MMC 31eKTpOHHBIX
MOZYJEH pazIu4yHOro YypoBHS. lcnblTaHWE KOHCTPYKUMH paJUOTEXHUYECKUX YCTPOMCTB.
ABTOMaTH3anMs U3MEepeHuil. ABTOMaTH3anus HelblTaHui. KoHTposbs kauecTBa U3/ienuil paanuo-
JNEeKTPOHUKH. HaTypHble HCIBITaHUS W3AETUN paanodaeKTpoHuKu. OOpaboTka pe3yabTaToB
ncneitanuil. OneHky norpemHocTei. CtaTucTryeckas 00paboTKa Pe3yIbTaTOB MCIBITAHUH.

4.3. TlpakTtuyeckue (ceMUHAPCKUE) 3aHATUS
Tembl mpakTHUECKUX 3aHATHI U UX TPYJOEMKOCTh IPUBE/IEHBI B TA0JINLIE 5.




Tabnuna 5 — [IpakTudeckue 3aHATHS U UX TPYJOEMKOCTh

N3 Hux Ne
Ne | Tewmsl npaktudeckux | @opmel IpakTU4ecKuX | TpyaoeMKOCTh, |IIPAaKTUYECKOM |pasnena
/1 3aHSTUN 3aHATUN (dac) MMOATOTOBKH, | JUCITHII
(dac) JIUHBI
VY4eOHBIM MJITAHOM HE MPEAYCMOTPEHO
| |
Bcero
4.4, JlabopaTopHbIEC 3aHATHS
Tembl 1a00paTOPHBIX 3aHATHIA U UX TPYJOEMKOCTb IPUBEJICHBI B TAOIHIIE 6.
Ta6ymia 6 — JlabopaTopHbIe 3aHIATHS U UX TPYJ0EMKOCTh
N3 Hux Ne
Ne HaumenoBanue nabopatopHbix padboT TpyaOEMKOCT®, | MPAKTHHECKOH | pasjeiia
/11 (gac) MOJTOTOBKH, | JUCITHII
(dac) JINHBI
Cemectp 6
1 | M3MepeHus MOCTOSHHOTO HAMIPSKCHUSI C 2 3
nomoripio npudopa “Kopurnc-3A
2 | O3HakOMIIEHHE C OCHOBAMH PEPIICKTOMETPUH 2 3
pedaexromerpom mTDR-070
3 | Onpenenenue Tua Harpy3KH MOIKITIOUYAEMOM K 2 3
Ka0eIo
4 | Onpenenenne TUIIOB 1e()eKTOB Kabems u 3 3
HPHOTM3UTEIBHOTO PACCTOSIHUS 10 HAX OT Havania
Kaoens
5 | O3HakoMIIeHHE C YCTPOMCTBOM M paboTOH 2 4
¢doromerpa «Ikcnept—003»
6 | CHATue KpUBOH NEPEXOJHOTO MpoLecca 2 4
peoOpa3zoBaTeiell CONPOTHBIICHUS
7 Nzydenne npubOpoB 11 U3MEPEHHS JaBICHUS 4 4
Bcero 17

4.5. BbrlinosHEHHE KypCOBOTO NMPOEKTa/ KypcoBOW pabOThI

VY4eOHbBIM MJIaHOM HE TPeAyCMOTPEHO

4.6. CamocrosTenbHas paboTa 00y4aronmxcs
Buabl camocTosiTennbHON pabOThI U €€ TPYI0EMKOCTh MPUBEICHBI B Ta0IUIIe /.

Tabnuna 7 — Bunbel caMmocTosTenbHON paboThI M €€ TPYAO0EMKOCTh

. Bcero, | Cemectp 6,
Bun camocrositensHOM paboThI
qac qac

1 2 3
W3ydeHue TeopeTrueckoro matepuana quciuiuasl (TO) 12 12
KypcoBoe npoextuposanue (KII, KP)
PacuetHo-rpadguueckue 3ananus (PI'3)
Brimonnenue pegepata (P)
[ToaroroBka k Texyniemy KoHTpodro ycreBaemoct (TKY) 16 16
Jomamrnee 3ananue (/J13)




Kontposbabie paboTsl 3a0unnkoB (KP3)

[ToaroroBka k mpomexyrouHoii arrectanuu (ITA) 10

10

Bcero: 38

38

5. IlepeyeHnb y4eOHO-METOAMYECKOTO OOECTICUCHUS
JUTSL CAMOCTOSTEILHON PabOThI 00YUAIONMIUXCS TT0 TUCIUIUIMHE (MOIYITIO)
Y4eOHO-METOAMUECKNE MaTePHANbl IS CAMOCTOSITEIIbHONH pabOThl OOYYArOIIMXCSl YKa3aHbI B

IL.II. pa3zaenoB 6-11.

6. IlepeueHb MeyaTHBIX U 3JIEKTPOHHBIX Y4EOHBIX U3TaHUMN
[lepedyeHpb nevaTHBIX U SJEKTPOHHBIX Y4eOHBIX M3IaHUH MPHUBEIeH B TadIuIe 8.
Tabnuna 8— IlepedeHpb MeYaTHBIX U JIEKTPOHHBIX YUEOHBIX U3TaHUIM

Hludp/
URL aapec

bubnuorpadudeckas ccoplika

Komiuectso
SK3EMILISIPOB B
oubmoTeke
(kpome
AIIEKTPOHHBIX
AK3EMILTSPOB)

https://lib.guap.ru/jirbis2
/components/com_irbis/
pdf view/?841279
(Pexxum mocTyma: st

ABTOPU30BAHHBIX
H0JIb30BaTENICH).

[udposast meTposorus : [ DIeKTpoHHBIN pecypc] :
yuebHoe nocobue / 0. A. Antoxuna [u ap.] ; pex. B.
B. Okpenmios ; C.-Tletep0. roc. yH-T a9pOKOCM.
IpUOOPOCTPOEHHUSL. - DINEKTPOH. TEKCTOBBIE JIaH. -
Canxkr-IlerepOypr : U3a-Bo I'VAIL 2021. - 181 c.

https://e.lanbook.com/bo
0k/346559

(Pesxum mocTyma: s

NBanosa, H. 1. MeTonbl 1 cpeacTBa UBMEPEHUH,
KOHTPOJISI U UCIIBITaHuH : yueOHoe nmocodue / H. U.
WBanosa. — Bonorna : Ungpa-Unxenepus, 2023.

aBTOPU30BaHHBIX — 208 c¢. — ISBN 978-5-9729-1545-3.

N0JIb30BaTENICH).

https://reader.lanbook.co | 3emckog, FO. I1. Opranusariust 1 TEXHOJIOTHSI -
m/book/498782#1 UCTIBITAaHNH : yaeOHoe mocobue aist By3oB / 1O. I1.

(Pexxum moctyma: s 3emckos, JI. . Ha3una. — 3-e u3n., crep. — CaHKT-
aBTOPU30BaHHBIX [TerepOypr : Jlanp, 2025. — 220 c. — ISBN 978-5-
M0JIb30BaTENICH). 507-53807-2.

https://znanium.ru/catalo | ®acxues, X. A. MeToABI OLIEHKA YKOHOMUYECKOH -
a/product/2236440 3¢ HEKTUBHOCTH, Ka4eCTBA

(Pexxum mocTyma: st KOHKYPEHTOCTIOCOOHOCTH aBTOMOOMIICH 1 UX

ABTOPU30BAHHBIX KOMITOHEHTOB : MoHOTpadus / X.A. dacxueB. —
M0JIb30BaTEICH). Mockga : UTHOPA-M, 2025. — 314 c. - ISBN 978-5-

16-114495-4.

https://urait.ru/bcode/492

180

(Pexxum moctyna: st
ABTOPU30BAHHBIX
H0JIb30BaTENICH).

CrenanoBa, E. A. MeTposnorus u uaMepurenbHas
TEXHUKa: OCHOBBI 00paOOTKH pe3yabTaToB
u3MepeHuit : yuebHoe nocoodue ais By3oB / E. A.
CrenanoBa, H. A. Ckynkuna, A. C. Boneros ; mopg
obmeli penakiueii E. A. CrenanoBoit. — Mocksa :
WznarensctBo FOpaiit, 2022 ; ExatepunOypr : U3n-
BO Ypai. yH-Ta. — 95 c.



https://lib.guap.ru/jirbis2/components/com_irbis/pdf_view/?841279
https://lib.guap.ru/jirbis2/components/com_irbis/pdf_view/?841279
https://lib.guap.ru/jirbis2/components/com_irbis/pdf_view/?841279
https://e.lanbook.com/book/346559
https://e.lanbook.com/book/346559
https://reader.lanbook.com/book/498782#1
https://reader.lanbook.com/book/498782#1
https://znanium.ru/catalog/product/2236440
https://znanium.ru/catalog/product/2236440
https://urait.ru/bcode/492180
https://urait.ru/bcode/492180

https://urait.ru/bcode/492 | Boneros, A. C. MeTpoorusi U ©3MEpUTEIbHAS -
152 TEXHUKA: JIEKTPOHHBIE CPEJICTBA U3MEPEHUI
(Pexxum moctyna: st AIIEKTPUUYECKUX BEJIWYHH : ydeOHOE TTocOOue JIs
ABTOPU30BAHHBIX By30B / A. C. Boneros, /. C. Hesnaxumn, E. A.
10JIb30BaTEICH). CrenanoBa. — Mockga : M3narensctBo HOpaiir,

2022. — 103 c.

7. IlepedeHb 37EKTPOHHBIX 00Pa30BaTEIBHBIX PECYPCOB
MH(POPMALMOHHO-TEIIEKOMMYHHUKAIIMOHHOHU ceTn « HTepHeT»

[lepeuenn AIIEKTPOHHBIX o0pa3oBaTeNbHbIX pecypcoB nH(OPMaLILOHHO-

TEJICKOMMYHUKAIIMOHHONH ceTn «MHTepHeT», HEOOXOOUMBIX JJII OCBOCHHUS JTUCIUILIAHBI
npuBe/ieH B Tabsmie 9.

Tabmuma 9 — IlepedyeHb DJIIEKTPOHHBIX O0pPa30BaTEIBHBIX PECYPCOB HH(POPMAIIMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTn «HTepHeT»

URL anpec HaumenoBanue

https://pro.guap.ru/ DJIeMEHTHI 3JIEKTPOHHOT'O Kypca 0 JUCHMIUIMHE pa3MelieHsl BHyTpu DUOC

I'YAII «HTerpupoBanHas cpena o0y4eHus» (METOANIECKIE PEeKOMEHIAIHH
JUISL CAMOCTOSITEIIbHOMN MOTOTOBKH, Y4€OHO-METOINUECKHE MATEPHATIBI 110
TeMaM, MyJIbTHMEIHHHbBIC TIPE3CHTAIINH 10 TeMaM)

http://www.riastk.ru/mos/detail.php | Xypuan «KoHTposb kKauecTBa IPOAYKIIHI

8. Ilepeuens MHGOPMAITMOHHBIX TEXHOIOTHI

8.1. [lepeyenp mporpaMMHOTO oOOeCHeueHHs, HCIOJIb3YEeMOT0 IPH OCYIIECTBICHUU

06pa30BaTean0ro Impouecca 1o JuCHUIIINHE.

[lepedeHp UCIONIB3yeMOro MPOrPaMMHOTO obecniedeHus npeacrasieH B Tadumie 10.

Tabmuua 10— IlepedyeHb nporpaMMHOro o0ecreyeH s

Ne n/nt HaumenoBanue

1 OnextpoHHas HH(opMaoHHo-o0pa3oBaTenbHas cpena I'Y AIl «MHTerpupoBanHas
cpena ooyuenus» (https://pro.guap.ru/) pazpaborana corpyauukamu I'Y Al (BBeneHa B
skcrryatanuio npukazom ['YAIL ot 06.06.2017 Ne 05-215/17), nepeuersb Moayieit u
uX (QYHKIIMOHAILHOE Ha3HAYCHHE U3JI0XKEHBI 10 cChlIke https://guap.ru/it/system/iso

2 OdunumanbHbli caiT 00pa3zoBaTeNIbHON Opranu3anuu B cetu «HTepHeT»
(https://guap.ru/), pazpadoran corpyaaukamu ['Y AIl (BBelieH B SKCIUTyaTaIUIO
[Mpukazom ['VAIT ot 23.03.2023 Ne 05-145/23)

3 MozillaFirefox(nunensun GPL/LGPL/MPL)

4 Microsoft Office 2019 (norosop I'YAII, undopmarus o TurieH3un npeacTaBieHa no
ccruike https://guap.ru/it/system/iso/po)

8.2. Ilepeuenn MH(POPMALOHHO-CITPABOYHBIX CHCTEM,HCII0JIb3YEMBIX npu

OCYIIIECTBIIEHUU 00pa30BaTEILHOTO Mpoliecca MO AUCIUILIIUHE

HepequL HCIOJIb3YCMBbIX I/IH(pOpMaLII/IOHHO-CHpaBO‘-IHBIX CUCTCM TIPCACTABIICH B

Tabmuie 11.

Tabnuna 11— Ilepeyens HHPOPMALIMOHHO-CITPABOYHBIX CHCTEM

Ne i/t

HanmenoBanue

1

DOnexTpoHHbIN Katanor oubmuoreku I'YAII ¢ noctynom k 0ase MoJIHOTEKCTOBBIX
uznanuii (https:/lib.guap.ru.), moctyn yepe3 TUUHBINA KaOUHET YUTATENs OMOINOTEKH



https://urait.ru/bcode/492152
https://urait.ru/bcode/492152
https://lib.guap.ru/

I'VAII

2 3BC Znanium (https://znanium.ru/), moctym uepe3 INYHBINA KAOMHET YATATEIS
oubmmotexku ['YAII, a Taioke no IP -anpecam 'Y AIT

3 OBC «Jlanb» (https://e.lanbook.com/), moctym yepe3 ITMYHBII KaOUHET YHTATENSA
oubmmotexu ['Y Al a Taxxe no IP -agpecam 'Y AII

4 OopasosarenbHas miathopma «tOpaiit» (https://urait.ru/), mocrym uepes THUHBIIR
kabunet unrtarens oudnuorexu ['Y All, a taxxke no [P -anpecam ['YAII

9. MarepuanbpHO-TeXHUYECKast 6a3a
CoctaB  MaTepUAIbHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOW Ui  OCYIIECTBIICHUS
00pa30BaTeNBLHOTO MpoIiecca Mo TUCIUIUIMHE, TIPEICTaBIeH B Tabmuiel 2.

Ta6mmma 12 — CoctaB MaTepuaibHO-TEXHHUECKOM 0a3bl

Ne HaumenoBaHue coCcTaBHOM yacTu Howmep aynutopun
n/n MaTepHATbHO-TEXHUUECKOU 0a3bl (mpu HEOOXOUMOCTH )
1 | YueOnas aynuTopus A 3aHATUH JIEKIIMOHHOTO TUIIA, JUIS yi1. bonemas Mopckas,
IPYIIOBBIX U UHIUBUAYAIBHBIX KOHCYIbTALUH, /U1 TEKYILErO 1.67, mat. A

KOHTPOJIA U MPOMEKYTOUHOM aTTecTaluu - MylbTUMeInitHas
NeKunoHHas ayauropus: Crennanu3upoBaHHas MeOenb;
TEXHUYECKUE CPEACTBA OOYUCHHUS, CITYKAIIUE IS
npecTaBieHus yueOHoi nHopmanuu O0IbIION ayAUTOPHH;
Ha0Op AEMOHCTPAMOHHOTO 00opynoBanus (mpoextop/TB
nanenb — 1 wr., [I9BM — 1 mt.); OGecnieuen qoctym B
AJIEKTPOHHYIO MH(POPMAIIMOHHO-00pa30BaATENbHYIO CPEILY
I'YAII no nokaJibHOM BBIYMCIUTEIBHON CETU UIIA TOUYKE
nocrymna WiFi

2 | [lomemenue A caMOCTOSITENBHON pabOThl OOyYaromuXcs -
Uuranpaeii 3anm Oubnmoreku ['YAIL: cnenumanusupoBaHHas
Me0enb; epCoOHaNbHBIE KOMIBbIOTEpPHI — 10 mIT.,

oOecrieueH JOCTYI B AJIEKTPOHHYIO HH(POPMAIIMOHHO- 22-19 (yn. bonbuas
obpazoBarensuyto cpeny ['YAII mo nokanbHON Mopckas, 1.67, mut. A)
BBIYMCIIUTENILHON ceTu U Touke noctyna WiFi, a Takxke kK
ANEKTPOHHO-OMOIMOTEYHBIM crcTeMaM, pedepaTUBHOM Oaze
JTaHHBIX Scopus; KonupoBaibHbIH anmnapar Kyocera KM2035.

3 | YueOHas ayauropus ajs 1a00paTOpPHBIX padoT , 1is 54-06 (yn. bonprmas
TPYIIOBBIX U UHIUBUAYATBHBIX KOHCYTBTAIUH. Mopckasi, 1.67, mut. A)
JIaGoparopust «YnpaBieHHe KaYeCTBOM». TEXHHUYECKHE
cpezacTBa 00y4YeHHs, CITy>Kalllye s IPeICTaBIeHUs yIeOHOH
uHpopMaluu.

JlabopaTopHoe obopynoBanue: Pediexromerp — 2 miT,
Bonsr™merp «Kapunc 3A» - 2 mt, @oromerp — 2 wr, [[9BM —
«Mecto pabovee aBTOMaTH3UPOBaHHOE» — 13 TIT.

ObecnieueH 1OCTYI B AJIEKTPOHHYIO HHPOPMALIMOHHO-
obpazoBarenbhyto cpeny ['YAll mo nokanbHOM
BBIYUCIIUTENILHON CeTH

10. Omnenounble cpeacTBa AJIs MPOBEIEHHS IPOMEXYTOUHOM aTTecTallu
10.1. CocTaB OIEHOYHBIX CPEIACTBIJIA TPOBEJCHHUS IPOMEKYTOYHOW aTTeCTaIlluH
o0yyaromuxcst o JUCUUIUIMHE puBeAeH B Tabnuue 13.
Tabmuma 13 — CocTaB OIEHOYHBIX CPEACTB JUIS IPOBEICHHS POMEKYTOYHOH aTTeCTAIIUN



https://znanium.com/
https://znanium.ru/
https://e.lanbook.com/
https://urait.ru/
https://urait.ru/

Bug npoMexxyTouHOM aTTecTaiuu ITepedeHb OIIEHOYHBIX CPEICTB

CHucoK BOMPOCOB K IK3aMEHY;
OK3aMeHalMOHHbIE OUIETHI*;
TecTsr;
3amaun.

DK3aMeH

[Iprmeganne: *3K3aMeHAIMOHHBIE OUIIETHI (POPMHUPYIOTCSI HA OCHOBE BOTIPOCOB U 33134 TaOIHUIEI 15.

10.2. B kauecTBe KpUTEpPHUEB OIICHKH YPOBHS C(HOPMHPOBAHHOCTH (OCBOCHHS)
KOMIIETCHIIMA OO0Yy4YaIoNIMMUCS TMPUMEHSETCS S5-0auThbHas MIKaia OIEHKA cPOpMHUpPOBAHHOCTU
KOMIIETEHIINI, KOTopas mpuBeaeHa B Tabnuie 14. B Teyenune cemecTpa MOXKET MCIOJIB30BATHCS
100-0annpHast ~ mKajma ~ MOAYJBHO-PEUTHMHTOBOW  CHCTEMbl ~ YHUBEPCUTETa,  IpaBHUIa
UCIIOJIb30BAaHUsI KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOUIMM JIOKAIbHBIM HOPMATHUBHBIM aKTOM
['YAIL
Ta6mmma 14 —Kpurepuu orieHKH ypoBHS cPOPMUPOBAHHOCTH KOMIIETEHITUN

Or11eHKa KOMITETEHIUI

XapakreprucTika chopMUPOBAHHBIX KOMIIETEHIINI
5-0ayutpHad mIKama P P (opmpo

OO0yuaromuiics:

— T1y0OOKO M BCECTOPOHHE YCBOWJI MPOTPAMMHBIN MaTepHaT,

— YBEpPEHHO, JIOTHYHO, ITOCIIC0BATEIHLHO U TPAMOTHO €TI0 M3JIaracr;,

— ONUpasCh Ha 3HAHWS OCHOBHOM M JIONOJHHUTEIBHOM JIMTEPATYpHI,
COTIIMYHO» TECHO CBSI3BIBACT YCBOCHHBIC HAYYHBIC TOJOXKCHHUS C MPAKTUYCCKOM
«3a4TeHO» NESATEIILHOCTHIO HAPABIICHHUS;

— yMes0 000CHOBBIBAET M ApTYMEHTUPYET BBIIBUTACMBIC HM HJICH;

— JIeJIaeT BBIBOIBI M 000OIIEHHS;

— cBOOOJIHO BII4JICET CUCTEMOH CHEINATM3UPOBAHHBIX MOHATHH.

— paBmWIbHO BRIMOJIHWI OT 90% 1m0 100% TecToBBIX 3a1aHui

OO6yuaromuiicst:

— TBEPJIO0 YCBOWJI MPOTPAMMHBIN MaTepual, TPaMOTHO H IO CYIIECTBY
W3Naraet ero, Onupasich Ha 3HaHWS OCHOBHOM JTUTEPATypHI,

— He JIOMYCKaeT CYIIECTBEHHBIX HETOYHOCTEHH;

«XOPOIIIOY — YBSI3BIBACT YCBOCHHBIC 3HAHUS C TIPAKTHYECKON JEATEITHHOCTHIO
(BAYTCHOY HaIPaBJICHUS;

— apryMEHTUPYET HayYHbIE TIOJIOKEHUS;

— JIeTIaeT BBIBOJIBI 1 0000IICHNUS;

— BJIQJICET CHCTEMOMU CIIeIIUaTM3UPOBAHHBIX TIOHITHH.

— IpaBUIIbHO BbINOJHMI OT 70% 10 89% TecToBBIX sajaHuil

—06yt1a}01u1/11/1c;1 YCBOUII TOJIBKO OCHOBHOH HpOFpaMMHLII/I MaTepuall,
o CYWECTBY H3JIaracT €ro, OMUpasChb Ha 3HAHHUA TOJIBKO OCHOBHOH

JIUTEPaTypHI;
— JIOMYCKAeT HeCYUIECTBEHHbIE OIIMOKN U HETOYHOCTH;
«YHOBJIETBOPUTENILHO» | — UCTIBITBIBAET 3aTPYJHEHUS] B IMPAKTUUYECKOM IMPUMEHEHHHM 3HaHUUN
<«GAYTCHO» HaIpaBIICHUS;

— cabo apryMeHTHUPYET HayYHbIC TTOJIOKEHNS,

— 3aTpyAHsIeTcsa B GOPMYIMPOBAHUU BBIBOJOB U 0000IIEHUI;

— YaCTUYHO BJIAJIEET CUCTEMOM CIENUATU3UPOBAHHBIX IOHATHIA.
— IPaBUWJIBHO BRIMOJIHMI OT 51% 10 69% TecToBbIX 3aHaHMit

— O0y4JaronMiics HE YCBOWJI 3HAYUTEIBHOH YacTH MPOrPaMMHOTO
MaTepuana;
— JIOTyCKaeT  CYIIECTBEHHblE  OIIMOKM W HETOYHOCTH  IpHU
«HEYJIOBJIETBOPUTEHLHO» | PACCMOTPEHUH MPOOJIEM B KOHKPETHOM HAIPaBICHUM;
«HE 3aUTCHO» — HCTIBITHIBAET TPYTHOCTH B MPAKTHYECKOM IIPUMEHEHNN 3HAHHIA;
— HE MOXET apryMEHTHPOBATh HAYYHBIE MTOJIOKEHIS,
— He (OpMYIHPYET BHIBOAOB M 000OIICHUH.
— IIPABHJILHO BBIOIHHI MeHee 51% TecTOBBIX 3a[aHMil




10.3. TunoBble KOHTPOJILHEIC 3a/IaHUS WM UHBIE MaTEPHAIIBI.
Bompocsr (3amaun) asis 9K3aMeHa mpeICTaBIeHb B Tabuie 15.

Tab6muma 15 — Borpocs! (3agaun) 115 2K3aMeHa

Ne
/o

Ilepeuens BonpocoB (3a7a4) A IK3aMeHa

Kon
WHIUKATOpa

1.

[Tpu koHTpone maptum u3 50 TMeYaTHBIX MIAT 3aUKCUPOBAHBI 3HAYCHUS
COIIPOTHUBIIEHUS U30JIALUN (Ays). [ToyueH BapruallMOHHBIN psiji 3HAUEHUI.
[IpumenuTe MeTO1 MOCTPOCHUS TUCTOIPAMMBI PACIIPENICTICHUS U ONPEICIIUTE
BUJ] 3aKOHA PACHpPEACIICHUS CIy4ailHOM BeJU4YuHbIL. M Crosb3ys KpuUTepuii
[Tupcona ()(2), MIPOBEPHTE TUIIOTE3y O HOPMAJbHOCTU paclpeiesieHus: Mpu
ypoBHe 3Haummoctd «=0,05. Cnenaiite BBIBOX O CTaOMIBHOCTH
TEXHOJIOTUYECKOI0 MPOLecca U3rOTOBJICHUS TUIAT.

OIIK-2.V.1

B xo/e ucnipiTannii 60pTOBOTO BRIYHCIUTEIS 3a)KCUPOBAHO MOCTETICHHOE
CMeIIeHUE HYJIs aHaIoroBo-1mdposoro npeodpazonarens (ALI). Janbr
PE3yNbTaThl U3MEPEHUN 3TATOHHOTO HAMPSKCHHSI B MOMEHTHI BPEMECHH
t1...tn

[Ipumenute meroa HanmeHbiux kBaapaToB (MHK) mis anmpokcumanmn
npeticda Hyns TMHEWHON QyHKIMEH

y(t)=a+bt. Paccunraiite koaddumnments! a u b, a Takxke mporHo3upyeMoe
3nadyenue norpemnocty AT yepes Bpems skcrmyatanun T=1000 gacos.

OIIK-2.V.1

Jlnist y3na ynpaBiieHus ABUraTesneM HeoOX0AUMO BbIOpaTh JaTuuK
TEMIIEPATYPbI U3 JABYX NPEJI0KEHHBIX BAPUAHTOB C U3BECTHBIMU
GbyHKIMAMEU peoOpa3oBaHus U KilaccaMHu TOYHOCTH. [lrana3oH pabouunx
temneparyp uznenust — ot -60 °C no +85 °C.

[IpuMeHuTEe METOA MHOTOKPUTEPUAIBHON OLIEHKHU IO B3BELICHHBIM
MOKa3aTeJsiM (TOYHOCTb, TUATNa30H, CTOMMOCTh, BHOPOCTOMKOCT).
O06ocHyiiTe BEIOOp KOHKPETHOI'O CPe/ICTBA U3MEPEHH s, UCIIONb3Ys pacyeT
BECOBBIX KOA(P(PUIIMEHTOB BaXKHOCTH.

OIIK-2.V.1

Ha mikaine cTpenoyHoro BoabTMETpa HAHECEH 3HAK KJ1acca TOYHOCTH «1,5».
Bepxuuii npenen nusmepennii npudopa cocraniser 30 B.

PaccuuTaiiTe aOCOTIOTHYIO NOTPEIIHOCTD U3MEPEHUS HAIPSKEHUS B JTF000M
TOYKE LIKaJIbl JAHHOTO MprOopa. 3aluiInTe pe3yibTaT B BUAC *...

BoubT.

OIIK-2.V.1

B pacrnopspkennn nH>XeHepa ecTh J1Ba CpeIcTBa KOHTPOJIS AUaMETpa BaJia:
mrranreHupkynb -1 (nena nenenus 0,1 mm) u rnagkuit mukpometp MK-
25 (uena genenwns 0,01 mm). TpeOyemasi TOUHOCTb U3TOTOBJICHUS JETAIA —
25,00+0,02mm.

Bri6epuTte moaxosiiee CpecTBO KOHTPOJIS COTJIACHO METOTY
COTIOCTABJICHUS IIEHBI JIeNIeHUs U Mo fonycka. O0ocHyiTe BEIOOD
MIPaBIJIOM «I1€Ha JIeJIeHHsI ToJKHA ObITh He Oonee 1/3...1/10 ot nomyckay.

OIlK-2.V.1

JlaHa KOHTpOJIbHAs KapTa CpeJHUX 3HaueHui (X -kapra), Ha KOTOpOon
npoBe/ieHb! ieHTpanbHas TuHus (CL), BEpXHsis TpaHULIA PEryJInpOBaHUS
(UCL) n amxHss rpanuna peryauposanust (LCL). Hanecensl pe3yabTaTh
MIOCJIEAHUX IISATH 3aMEPOB: TOUKA | HAXOIUTCS y UEHTPaIbHON JIMHUU, TOUKU
2—6 moce0BaTeNbHO MOIHUMAIOTCS BBEpX, Mpuomkasics k UCL.
[TpumenuTe 6a30BbIe MpaBUiIa aHAIN3a CTAOMIIBHOCTH Tpoliecca (paBuiIo
TpeHaa). Caenaiite BBIBOA O COCTOSTHMM TEXHOJOTMUYECKOro Ipolecca 1
HE00XOAMMOCTH €0 KOPPEKTUPOBKH.

OIIK-2.V.1

B nexe cOopku MUKpPORJIEKTPOHUKH TPEOYETCs] BHEAPUTH CUCTEMY
aBTOMaTH4yeckoro ontuieckoro kKoHTpoist (AOK) kauectBa maiiku BGA -
KOMITOHEHTOB.

OIIK-2.B.1




O6o0cHyliTe OCHOBHBIE KPUTEPUH BHIOOPA CUCTEMBI aBTOMATHUECKOTO
KOHTPOJIS ¥ TPEOOBAHUS K HUM.

[Tpu npoBeieHNH KJIMMATUYECKUX UCTIBITAHUN B KaMepe TeIUia U BJIaru
HaOJII0/1aeTCsl HEPAaBHOMEPHOCTb OIS TeMITepaTyp (TpaueHT JOCTUTACT 5
°C/m).

OnuimTe NpUYUHBl BOSHUKHOBEHHS HEPABHOMEPHOCTH U BIIMSHHE HA
pe3yJbTaT U3MEPEHHUH.

OIIK-2.B.1

Heo06xoauMo n3MepuTh TeMIeparypy HOBEPXHOCTH BPAILAIOIIET0Cs Bajla
JIEKTPOBUraTelNsi 0ECKOHTAKTHBIM METOOM.
Onpenenure METO U3MEPEHUSI U ONPEAEIIUTE TUII CPEJICTBA U3MEPEHHUS.

OIIK-2.B.1

10.

[IpoBoauTcs U3MepeHue TeMIepaTypbl BHyTPHU 3JIEKTPOIIEYH C TOMOIIBIO
tepmonapsl TXA (xpomeinb-antomens). M3BecTHO, 4TO TEMIEpaTypa
XOJIOJTHOTO crias (B MeCTe MOAKIIOYEHHUS TPOBOAOB K IPUOOPY) COCTABIISIET
+25 °C. Ilpubop nokazan tepmo-3/1C, coorBeTcTBYyIOMNTYIO Temieparype 800
°C (pu yCIIOBHH, YTO XOJIOAHBIN craii paBeH 0 °C).

Hcnonb3ys 6a30BO€ 3HaHNE 3aKOHA IIPOMEXKYTOUHBIX IPOBOJIHUKOB (MK
Ta0JIUILIBI TIOMPABOK), PACCUUTANTE UCTUHHYIO TEMIIEPATypy B MEYH.
(CopaBouHo: nmonpaska Ha kKaxzasle 10 rpagycos xonoanoro crnas s TXA
npumepHo paBHa 0,4 MB, uwyBctBuTensHocTh okoso 0,04 MB/°C).

OIIK-2.B.1

11.

Jlj1 HacTpOMKHU yJIbTPa3ByKOBOIO JePEKTOCKONA TpeOyeTcs ONpeeIuTh
BpeMs IIPUX0/1a TOHHOT'O 3X0-CUTHAJIA B CTAJIbHON IJIACTHHE TOJIIMHON
h=10 mm. CKOpOCTb MPOI0JIBHON YIbTPAa3BYKOBOM BOJIHBI B CTAJIM IPUHSTH
paBHo# c=5900 m/c.

Hcxons n3 6a30BbIX 3HAHUM KUHEMATHUKH, pacCUuTaiiTe BpeMs ABOMHOTO
npoxoa 3Byka (t=2h/c). O0bsicHUTE, TOYEMY JaTYUK JOJDKEH (PUKCHPOBATH
MMEHHO Y/IBOGHHOE pacCTOsIHHE.

OIIK-2.B.1

12.

B snextpryeckyro nens BKIOYEH MarHUTOXJIEKTpUYECKH amnepmerp. 1lpu
IIPOTEKAHNUHU IIOCTOSTHHOTO TOKA CTpEJIKa OTKIIOHseTcs BIpaso. [Ipu
MEPEKITIOUEHNH TOJSPHOCTH UCTOYHMKA MUTAHUS CTPEJIKA MBITAETCs YUTH
JIeBee HYJIEBOU OTMETKH.

OObscHUTE 3TO SBJIEHHE, ONUPAsCh HAa 0a30BOE 3HAHUE NMPUHIIUNA JEHCTBUS
cuiiel Amnepa. [louemy gaHHBIN TPUOOP HENb3s UCMIOIB30BATh ISl IPSMOTO
M3MepeHus NepeMeHHoro Toka yactoron 50 I'u?

OIIK-2.B.1

13.

IIpuBenuTe TEpMUHBI U OnpeesieHnss KOHTpoud. OXapakTepu3ynTe BUIbI
KOHTPOJISL.

OIIK-3.3.1

14.

IIpuBenuTe TEpMUHBI U ONPEAENICHNs U3MepeHnil. OxapaKkTepu3yiTe poib
M3MEpPEHUI B pa3IM4HbIX 00JIACTSIX JESTENbHOCTH.

OIIK-3.3.1

15.

IIpuBenuTe TEPMUHBI U ONPEAEIICHNS UCTIBITaHUN. OXapakTepU3yHTe BUIbI
ucnbeITanui. [IpuBeauTe CTpykTypy CpeicTBa H3MEPEHUSI.

OIIK-3.3.1

16.

[TpuBeaUTEe NPUHIMIBI KJIACCU(PHUKAIMK TOTPEIIHOCTEH H3MEPEHH.

OIIK-3.3.1

17.

[TpuBenuTe XapakTEPUCTHKN aHATIOTO-ITM(POBBIX TpeoOpa3zoBaTeeii.

OIIK-3.3.1

18.

[IpuBeauTe xapakTepUCTUKH LIM(PPO-aHATIOTOBBIX peoOpa3oBaTeneil.
XapaKTEPUCTHKH.

OIIK-3.3.1

19.

[IpuBeTEe METPOJIOTHUECKUE XAPAKTEPUCTHKHU CPEJICTB U3MEPEHUM.

OIIK-3.3.1

20.

HpI/IBCIlI/ITC Knaccmbmcaumo BHUJIOB HCIIBITAHUIA.

OIIK-3.3.1

21.

OxapakTepu3yiTe annaparypy s IPOBEAEHUS UCIIBITAHUM.

OIIK-3.3.1

22.

HpI/IBCIlI/ITC 0COOEHHOCTH U pasjiniuAa HBMCpCHHﬁ, HCIBITAaHUN U KOHTPOJIA.

OIIK-4.3.1

23.

[IpuBeanTe CTPYKTYPHYIO CXEMY M COCTABJISIOIINE CPEJICTBA U3MEPEHHS.

OIIK-4.3.1

24,

OxapakTepu3yiuTe PUANIECKHI 1 KOMMEPUYECKU aCTIEKThI IOBEPKHU U
KaJMOpOBKM CpeaCcTB nu3MepeHuit. [IpruOopsl 11 5KOJIOrMYECKOro KOHTPOJISL.
N3mepenne KOHIEHTPALMH 3arps3HEHUM.

OIIK-4.3.1

25.

HpI/IBeIlI/ITC BHUJIBI KJIMMAaTHUE€CKUX HCIIBITAHMI.

OIIK-4.3.1




26.

[IpuBenuTe pOIH U3MEPEHUI, UCTIBITAHUN ¥ KOHTPOJIS TIPH 00CCIICUCHUH
KauCCTBaA HA 3Tallax JKMU3HCHHOI'O MUKJIA TPOAYKIIHUHU.

OIIK-4.3.1

217.

Oxapakrepu3yiiTe CpecTBa U3MEPEHUIA: TpeoOpa3oBaTeiu, MpUoOpHI,
CHCTEMBI, 3TAJIOHBI 1 paboune MepBhI.

OIIK-4.3.1

28.

Oxapakrepu3yiiTe Ipoecchl KaTuOPOBKU U MOBEPKU CPEICTB U3MEPEHMUIA,
COCTaB JJOKYMEHTOB.

OIIK-4.3.1

29.

[IpuBeanTe XapakTepuCcTUKH npeoOpa3oBaTesiell TeMrnepaTyphl.

OIIK-4.3.1

30.

[TpuBenuTe KIaccu(pUKaIUIO BUIOB KOHTPOJIS, 0COOEHHOCTH JJOITyCKOBOTO
KOHTPOJISL.

OIlK-4.3.1

31.

Oxapakrepu3yiite omuOKku 1 u 2 pona, MPUHIUIIBI OIICHKU U
MaTeMaTHYECKUE MOJCTH «BEPOSTHOCTH JIOXKHBIX TPEBOT» U
«HEOOHAPYKEHHBIX 0TKA30BY» MPH JOITYCKOBOM KOHTPOIJIE.

OIlK-4.3.1

32.

[IpuBeauTe BUABI UCIIBITAHUN, OCHOBHBIE BUbI BO3JAEHCTBUI IIPU
HUCIBITAaHUAX.

OIlK-4.3.1

33.

B cucreme menemxmenta kauectBa (CMK) npennpusitust BHepsieTcs: 010K
IIPEIMKTUBHON aHAJIMTUKU OTKa30B cTaHKoB ¢ YIIY Ha ocHOBE
BUOPOIMArHOCTUKH.

BoiaenuTe 0CHOBHBIE XapaKTEPUCTUKH U1l aHAIMTUKU U BIMSIHUS Ha
KauyecTBO NMpoayKuu. OOOCHYHTE MOPOroBble 3HAUEHUS ISl IEpexoaa
CHCTEMBI YIIPaBJIEHUs KaueCTBOM U3 pexuma «Hopmay B pesxxum
«IIpenynpexaeHue.

OIIK-4.V.1

34.

KoHnTponupyercs TEXHOIOTMYECKUN ITPOLECC POU3BOACTBA HHTETPAJIbHBIX
MukpocxeM. KontponbsHas kapra [llyxapra noka3spiBaer cepuro U3 7 TOUYEK
HOAPSA, UIYIIMX HUXKE LIEHTPAJILHOM JIMHUM, HO HA OJIHAa TOYKA HE BHIXOAUT
3a TPCXCUTIMOBBIC I'PAHUIIBI.

[TosyunTe BEPOATHOCTHYIO XapaKTEPUCTUKY JAHHOM CUTyallu1
(BepoATHOCTB HECIy4alHOro MoBeeHus npouecca). Ha ocHoBe noimy4eHHbIX
XapaKTepUCTUK MOJIEIH IPUMUTE perieHre 00 3pPeKTUBHOCTU TeKyLIeH
HACTPONKH CUCTEMBI YIIPaBJICHUS [TPOLIECCOM U HEOOXOIUMOCTH
BMEILIATEILCTBA ONIEPATOPA.

OIIK-4.V.1

35.

B TeueHue cMeHbl ObLITM U3MEPEHBI IMaMeTphl 5 BTYNOK U3 naptuu: 10,1;
10,2; 10,0; 10,1; 10,2 Mm.

[TonyunTe OCHOBHYIO CTATHCTHYECKYIO XapaKTEPUCTUKY MOJEIIHA JAaHHOTO
npolecca — cpejHee apupMeTnyeckoe 3HaueHue. SIBisieTcs 1M JaHHas
HACTpOMKa CTaHKA rOJHOM, eciii HoMuHan aAetaiu 10,0 mm?

OIlK-4.V.1

36.

Cuctema ynpapieHHs KaueCTBOM (PaCOBKHU MPOyKTa HACTPOEHA HA BEC
nakera 500 r. /{ns ouenku 3¢ (peKTHBHOCTH pabOThI CUCTEMBI B3siTa Ipoda u3
Tpex nakeroB: 498 r, 502 r, 500 r.

[MonyunTe XapakTepUCTHKY paccesHus (Bapualun) mporecca — pasmax (R).
Onenute 3(h(heKTUBHOCT pabOTHI 103aTOpa: CIPABISAETCS JIU OH C
yAep>KaHUEM Beca B mpejaenax +2 r?

OIIK-4.V.1

37.

[Toctpoena mojienb HaleKHOCTH n3aenus. ['paduk MHTEHCUBHOCTH OTKa30B
(A(t)) Bo BpeMeHM BBIMIAIUT KaK TOPH3OHTAIbHAS MPSMast INHUS, HE
3aBHCSMIAs OT BO3pacTa nmpubopa.

Oxapakrepu3yiTe cocTosiHie 00beKTa (epruo MPUPAOOTKH, HOpMAJIbHAS
AKCIUTyaTaIus Wik u3HoC). Kakoi 2ieMeHT 27IeKTPOHHOM CXEMBI Jalle BCero
OIMCBIBACTCS 1T0I00HOM MOJIENIBIO?

OIIK-4.V.1

38.

Jia onieHKu 3P PEeKTUBHOCTH 00yUEHUs KOHTPOJIEPOB MpeSIOKeHa
npocreimas 6amuibHas monens: E=K-P, rane K — Koi1M4ecTBO BBISBIEHHBIX
nedeKToB 3a yac, P — MpOLEHT MOATBEPKAECHHBIX (BEPHBIX) pEIICHUM.
Kontponep A namen 20 nedextos, u3 HuX BepHbIX 15. Kontponep b namen
10 mehekToB, BCE OHM OKA3aJIMCh BEPHBIMH.

OIIK-4.V.1




PaccuuTaiite uncioByto xapakTepucTHKy 3pdexTuBHocTH (E) 11 Kak10ro
paboTHHKa 1o AaHHOW Mojenu. CenaiTe BBIBOJ O TOM, Ubsl paboTa

3¢ deKTUBHEE C TOUKH 3pEHHSI CUCTEMBI YIIPABJIEHUS KaUeCTBOM
(MMHUMU3AIMS TPONYCKa OpaKa M M3JIHUIIHETO BO3BpaTa FOAHBIX JeTanei).

39. | IlpuBenute onpeneneHue cpeacTpa uaMmepenus. [IpuBenure CTpykTypy OIIK-5.3.1
IIpoLecca U3MEPEHHU.
40. | TlpuBenute MPUHIUIIBI KJIACCU(UKAIIUH METOJIOB U3MEPCHHI. OIIK-5.3.1
41, | IlpuBenuTe NPUHIMIBI KJIacCU(UKAIIUHN CPEJICTB U3MEPEHU. OIIK-5.3.1
42. | TlpuBenuTe npuMepsl H3MEPUTEILHBIX IPE0Opa30BaTENICH. OIIK-5.3.1
43. | IlpuBeaute TOCTOMHCTBA M HEJOCTATKH MarHUTOAJICKTPHYECKHUX, OIIK-5.3.1
AIEKTPOMATrHUTHBIX M SJICKTPOAMHAMHYECKUX MPUOOPOB
44, | OxapakTepu3ylnTe JOCTOMHCTBA M HEJIOCTATKHA aHAJIOTOBBIX OIIK-5.3.1
AIEKTPOU3MEPHUTEIHHBIX IPHUOOPOB.
45. | OxapakTepu3ynuTe ICKTPOHHBIC MUKPOCKOIIBI — BUIbI, HA3HAYCHHUE U OIIK-5.3.1
MIPUMEHEHUE.
46. | OxapakTepu3yiTe BUIbI CPEJICTB UBMEPEHUI sl ONIPEICIICHUS OIIK-5.3.1
KOHIICHTPALlUY [TPUMECEN B BOJHOM Ccpele.
Bompocsr (3amaun) s 3aueta / qudd. 3auera npepcrapieHsl B Tabmuie 16.
Ta6mmma 16 — Boripocs! (3amaun) mis 3aueta / audd. 3adera
Kon
Ne i/ [Tepeuens BompocoB (3ama4) ais 3adera / qudd. 3adera HHIKATOPA

V4eOHBIM IIAaHOM HE peaAyCMOTPCHO

[lepeuens Tem ISl BHITOTHEHUSI KyPCOBOTO MPOEKTa/ KypCcOBOM paboOThl MpeCTaBIICHBI
B Ta0auIe 17.
Tabnuna 17 — Ilepeyern TeM Ui BHITOTHEHUS! KYPCOBOTO MPOEKTA / KYpCOBOM pabOThHI

Ne /i [TpumepHBIii IepedeHb TEM JJIs BBITOTHEHHUS! KYPCOBOTO IMPOEKTa/ KypCOBOM
j paloThI
Y4eOHbIM MJIaHOM HE IPETYCMOTPEHO
BOHpOCBI AJi1 MMPOBEACHHUA HpOMeKYTOHHOfI arreécralliu B BHAC TCCTUPOBAHUA

npeJcTaBiIeHbl B Ta0nuie 18.

Tabnuua 18 — [IpumepHbIii mepeueHb BOIIPOCOB JJIsi TECTOB

No /1t

IIpuMepHBIii IepedeHpb BOIIPOCOB ISl TECTOB

Kon
WHJUKAaTOpa

1. | IIpu pacuere HEONpeIEIEHHOCTH MHOTOKPATHOTO U3MEPEHUS

3HAYEHHUE CIEYET NPUHATH 32 OKOHYATEIIbHBIN pe3yJIbTaT COTJIaCHO
I'OCT P 8.736?

A) CpenneapudmMeTnieckoe 3HaU€HUE BHIOOPKHU

b) Menuana BapuaninoHHOTO psiia

B) Pe3ynbrar nepBoro usmepeHus

I') MakcumanbHOe 3apUKCHPOBAaHHOE 3HAUCHUE

Knrou: A

HAaIIpsKCHUA MOKa3aHUA PACTIPCACIICHBI 10 HOPMAJIBHOMY 3aKOHY. Kakoe

OIlK-2.V.1

2. | Jlns onpeneneHus MIEpOXOBATOCTH MOBEPXHOCTH JONATKH TYPOUHBI
Heo0X0IMMO BBIOpATh METOJ] Hepa3pyliatoniero koutposs. Kakoit
MeTO/ 00ecneyuT HaubOIbIIYI0 TOYHOCTh TP MUKPOMETPUIECKOM
Maciirade?

A) BuxpeTokoBbIil KOHTPOIb

b) IIpodunomerpus (KOHTAKTHAs WM OECKOHTAKTHAsI)

OIIK-2.V.1




B) Kanunnspuerit meton
I') MarauTOnopomKoBbIi METON
Kirou: b

[Ipu u3mMepennn ManpIxX rnepeMenieHui MeMOpaHbl JaTYUKA JaBICHUS
ucnoinb3yetcs Tenzopesuctop. K kakomy tumy npeoOpazoparesneii o
OTHOCHTCSI 110 XapaKTePy BBIXOIHOIO cUrHajia?

A) I'enepaTopHbIi

b) ITapameTrpuueckuii

B) YactoTHO-3aBHCHMBIi

I') Hudporoit

Kirou: b

OIIK-2.V.1

Ha xonTponbhoii kapte Lllyxapra 3apuxcupoBano § Todek moapsi
BBIIIE LIEHTPAIbHON JUHUU. YTO 3TO 03HAYAET C TOUKHU 3PEHUS
CTaTUCTUYECKOTO0 ynpasiieHus npoueccoM (SPC)?

A) IIponecc HaXOANUTCS B COCTOSIHUM CTATUCTHUYECKON YIIPABIISAEMOCTH
b) Hanuume HecinyvaitHo¥ npuyuHbl Bapualuu (TpeHa), Tpedyroiee
BMEIIIaTEIbCTBA

B) CnyuaiiHoe pacnipeaeneHue norpeuHocTei

I') Beixo 0HOM TOYKM 32 TPEXCUTMOBBIE TPAHULIBI

Kirou: b

OIIK-2.V.1

[Tpu noBepke 1 poBoro ocuusuiorpada CpaBHUBAIOTCS €T0 MOKA3aHUS
C DTAJIOHHBIM T'€HEPATOPOM CUTHAIIOB. Kak Ha3bIBa€TCS 3TOT METOT
u3MepeHus?

A) MeTon HEeroCpeICTBEHHOM OLIEHKH

b) HyneBoii meton

B) Meton npsiMbIX n3MepeHuit

I') Meron cpaBHEHUS C MepOi

Kirou: I’

OIIK-2.V.1

[Tpyu KTMMaTUYECKUX UCTIBITAHUAX OJI0OKA aBUHOHUKH OOHAPYKEHO
BBINIAJICHUE POCHI BHYTPH KOPIyca IPH Pe3KOM oxJiaxkaeHnu. Kakoe
(bu3nuecKoe sBICHUE CTAI0 MPUYMHON 0TKa3a, KOTOPOE JOJIKEH
3a()UKCUPOBATH MPOTOKOJ UCTIBITAHHI?

A) Tepmuueckast nerpafaiusi MoIyIpOBOJIHUKOB

b) Konzaencanus Binaru u puck KOpoTKOro 3aMbIKaHUSI

B) Mexanuueckas nedopmarusi meyaTHON TUIATHI

I') DnexTpoMaruuTHass HECOBMECTUMOCTD

Kirou: b

OIIK-2.B.1

Heo6xomumMo npoBecTH UCTbITAHNE HA BUOPOIIPOUYHOCTH MUKPOCOOPKH.
Kakoii mapameTp UCTIBITATENIbHON YCTAHOBKHU SIBJISIETCS ONPEAEIIIOINM
JUISL MOJIETTUPOBAHUS YCIOBUI TPAaHCIOPTUPOBKU aBUALIMOHHBIM
TpaHCIIOPTOM?

A) AMmnuTya nepeMenieHus croa

b) CnexTpanbHas INIOTHOCTh MOILITHOCTH YCKOpEHHUs (BUOPOYCKOpEHHUE B
JMana3oHe 4acToT)

B) Temnepatypa B kamepe

I') CxopocTb BpalieHus SKCLEHTPUKA

Kirou: b

OIIK-2.B.1

[Ipu BXOAHOM KOHTpOJIE TAPTUX PELU3UOHHBIX MOIIUITHUKOB
BBISIBJICHO CMEIIIEHNE LIEHTPA IPYNIUPOBAHUS TUAMETPOB OTHOCUTEIBHO
HOMUHAaJa, HO paccesiHue 3HaueHn Mao. Kakas HacTpoiika craHka
TpeOyeT KOPPEKTUPOBKU?

A) Kectkocts cucremsl CITN]I (cTaHOK-TIpHCIIOCOOJIEHNE-HHCTPYMEHT-

OIIK-2.B.1




JIETaJIb )

b) Hacrpoiika pazMepHoii nenu (MorpenHocTb HaCTPOUKH/yopa)
B) U3HoC pexyinero HHCTpyMeHTa

I') IoBbiieHHass BUOpAIHST IITTHHEIS

Kirou: b

9. | lns u3MepeHus TeMIreparypbl BEIXJIOMHBIX 'a30B PEAKTHBHOTO OIIK-2.B.1
nsuratens npuMmensiercs Tepmorapa TIIP (umarura-poawmii). [Touemy
HEOIYCTUMO UCIOJIb30BaTh MEXaHNYECKUI KOHTAKTHBIN TEPMOMETP
pacipenus?
A) U3-3a He40CTaTOYHOM YyBCTBUTEILHOCTH
b) M3-3a HHEpLMOHHOCTU M HECTIOCOOHOCTH BBIAEP)KATh TEMIIEPATYPY
ceeie 1000 °C
B) U3-3a BusiHUSI MAarHUTHBIX TOJIEH
I') 13-3a Gonpimx rabapurTos
Kirou: b
10. | IIpu ynbTpa3ByKOBOM KOHTPOJIE CBAPHOTO IIIBa TATAHOBOT'O KOPITyca OIIK-2.B.1
npubopa 3X0-CUrHAJ OT JeeKTa UMEeeT aMIUIUTY 1y HIKE Iopora
cpabareiBanus Aedekrockomna, xots Aedekt npucyrcTpyet. Kak
Ha3bIBAETCS 3Ta OIIMOKA KOHTPOJIS?
A) Jloxxnas TpeBora (omu6ka I pona)
b) IIponyck nedexra (ommubka Il poga)
B) lunamuueckuit apeid vy
I') MeptBas 30Ha npeobpazoBares
Kirou: b
11. | IIpu BBIBO/IE ypaBHEHUs TEILUIOBOTO OanaHca g TepMOcTaTa OIIK-3.3.1
MPEeHEOPETaloT TEIIIOEMKOCTHIO CTEHOK MaJIoro 00beMa Mo CPaBHEHUIO C
TEIUIOEMKOCTBIO Bo3/lyXxa. Kak Ha3zbIBaeTcs Takoi puem
MaTEMaTHYECKOI0 MOJICITUPOBAHUS?
A) JlexoMITO3UIIHs MOJIENH
b) [Ipunuun npeneOpekeHus: MalbIMU TapaMeTpaMu (JIMHeapu3aIus)
B) Ilepexon k cTOXacTHYECKOM MoJIenn
I') UnTerpupoBanue nuddepeHnanbHbIX ypaBHEHUN
Kirou: b
12. | Jlnst onmmcaHus mpoliecca HaKOTUICHHS YCTATOCTHBIX MOBPEXKICHHIA B OIIK-3.3.1
3JIEMEHTE KOHCTPYKLIMU MPH CIy4aiHON BUOPAIIUK HCIIOIB3YETCs
runore3a [lanmrpena-Maiinepa. Kakas nepemMeHHas sSBISETCS KIFOYEBOU
B 9TOW JTMHEWHON MOJEIN CYMMHUPOBAHUS MOBPEXICHUIN?
A) Tekymias Temneparypa 3JeMeHTa
b) OTHomeHne KonuyecTBa IUKIOB HArPY>KEHUS K KOJMYECTBY IIUKIIOB
710 pa3pyLIeHUs [IPU TaHHOW aMILIUTY/1e
B) Koa¢pdunuent gemnpupoBanus MaTepuana
I') CoOcTBeHHAs 4acToTa KOJIEOaHMI
Kirou: b
13. | Ilpu MoeIMpPOBAaHNY TTOTPEITHOCTH KBAaHTOBaHMs aHaoro-nugposoro | OIMK-3.3.1

npeobpaszoareins (ALIl) ona yaie Bcero mpeacTaBiseTcs Kak
CTallMOHAPHBINA CIIy4alHBIN MTPOIECC ¢ KAKKUM 3aKOHOM pacipeaesieHus
IJIOTHOCTH BEPOATHOCTH?

A) HopmanbshbiM (I"ayccoBbim)

b) PaBHOMEPHBIM (IIPSIMOYTOJIBHBIM)

B) IlyacconoBckum

I') DxcroHeHIIMATLHBIM

Kirou: b




14.

[Ipu cocTaBieHNH TETIOBOM MOAETU METAJUIMYECKOTO CTEPHKHS
MpeHeOperaT NOTePsIMU Teria ¢ OOKOBOM MOBEPXHOCTH U CUUTAIOT,
YTO TEIJIO MepeAaeTcs TOIbKO BIOIb och. Kak Ha3bIBaeTCs TaKOW TUIT
MaTeMaTH4eCcKoN Mojenu?

A) JIBymMepHasi MOJIeIb TIOCKOTO TOJIs

b) OnnomepHas cranmoHapHasi MOJEINb TEIIONPOBOAHOCTH

B) Croxactuueckast MOJEIb CIIy9aiHBIX OJIYKITaHHI

I') lunamuueckas MoJielb C paclpeeeHHbIMU TapaMeTpaMu

Kirou: b

OIIK-3.3.1

15.

B snektprueckoit 1enu nepeMeHHOTr0 TOKa 3aBUCUMOCTh aMILUTUTY/IbI
CHJIbI TOKA OT YaCTOThI OMUCHIBAETCS PE30HAHCHOM KpHuBOM. Kakol Bu
uMeeT QYHKIHS mpeoOpa3oBaHMs 3TON CUCTEMBI BOIM3U TOYKU
pe3onanca?

A) [lpsiMas nuHUA, TPOXOASINAS Yepe3 HAYaJI0 KOOPAUHAT

b) [TocTostHHOE 3HAYeHUE (TTOJTKA)

B) Kpusas ¢ sipko BbIpa’k€HHbIM MaKCUMYyMOM (KOJIOKOJ1000pa3Has
dhopma)

I') F'mnep6ona

Kunrou: B

OIIK-3.3.1

16.

Uro sBsieTCs MPSAMBIM MTOATBEPKIEHUEM BBICOKON CTEIEHU
a/IeKBaTHOCTU MaTeMaTUYECKOW MOJENN 00BEKTa pe3yibTaTaM
(bu3nIecKoro SKcrepuMeHTa’?

A) CoBniazieHre pa3MepHOCTEH JeBOM U IPaBOW YacTel ypaBHEHUS

b) MunumanbHoe pacxox/ieHne (HeBsI3Ka) MEX/1y pacU€THBIMU U
AKCIIEPUMEHTAIbHBIMU JAHHBIMU BO BCEM JUANa30HE U3MEPEHUN

B) Hanmmuue Gosbmioro komuvecta KodGGUIMeHToB B hopmyie

I') Ucnonp30BaHue CII0)KHON KOMIIBIOTEPHOI MPOTrpaMMBbl IJIsl pacyeTa
Kirou: b

OIIK-4.3.1

17.

Z[J'ISI MMPOBEPKH aICKBATHOCTU perpeCCHOHHOﬁ MOACIHN 3aBUCUMOCTHU
IMPOYHOCTHU KOMIIayHJia OT BPEMCHHU IMOJIMMEPHU3ALIUH BEIYUCIIACTCA

KOd(pPUIMEHT AeTepMUHAIITT R?. 3uauenne R°=0.95 CBUJIETEIILCTBYET O

TOM, 9TO:
A) Mojenb HeaJlekBaTHa U TpeOyeT nepecMoTpa (hpru3nyeckoir OCHOBBI
b) 95% nucnepcun sKCIEpUMEHTANIBHBIX JAHHBIX OOBICHIECTCS
MOCTPOEHHON MOJETIBIO

B) IMorpemHocts nu3mepenuii cocranisiet 5%

I') CBsa3b Mex 1y (hakTOpaMH OTCYTCTBYET

Kirou: b

OIIK-4.3.1

18.

[Tpu uaeHTUGUKAIIMY TAPAMETPOB CI0KHOM HETMHEHHON MOJenTn
METOJIOM HaMEHBIINX KBaJpaToB MaTpula SkoOu okazanach IJI0X0
o0ycnoBieHHOM. K yueMy 3To nmpuBeeT npu oLleHKe aIeKBaTHOCTH U
ITIOMCKE penieHus?

A) K MrHOBEHHOMY IOJIy4E€HHUIO TOYHOTO pe3ysbTaTa

b) K BrICOKOI 4yBCTBUTEIHLHOCTH OLIEHOK IMTAPaMETPOB K IITyMaMm
U3MepeHui (HeYCTOMYUBOCTD PEILICHHS)

B) K oTcyTcTBUIO TOKaTBHOTO MUHUMYMa (YHKIIMH OIIMOKH

I') K aBTOMaTHyeckoMy yIpoOIEHUIO MOJIENH 0 JINHEHHON

Kimrou: b

OIIK-4.3.1

19.

[Tpu Bepudukanmu koHeuHo-3aemMeHTHON Mozaenu (KOM) kpoHmTeiina
Ha COOCTBEHHBIE YaCTOThI Pe3YyJIbTaThl PACYETOB 3aBbHIIIAIOT PEAIbHbBIE
3HaueHus. Kakoe nomyiieHre B MOIEIN BEPOSTHEE BCETO NIPUBEINO K
MoTepe aJIeKBaTHOCTH?

OIIK-4.3.1




A) MneanbHO )KECTKOE 3aKPETUICHHE OCHOBAaHUS (TPaHUYHBIE YCIIOBHS)
b) Yuer rpaButanuu

B) 3ananue peanbHOro Moy yIpyrocTH Marepualia

I') Menxkas ceTka pa3OueHHs

Kurou: A

20. | 1nst mpoBepKH aieKBaTHOCTH 'MIIOTE3BI O HOPMAJIbHOM 3aKOHE OIIK-4.3.1
pacnpe/iesieHus: MOrpelHoCTel MprOopa UCIOIB3YETCSI BU3YaIbHBIH
metoa. Kakoit rpaduyeckuii ”HCTpYMEHT MO3BOJISIET HATIISAHO CPABHUTD
SMIUPUUYECKOE pacrpe/iesieHrne BBIOOPKHU ¢ TEOPETUUECKON MPsIMOi
HOPMaJIbHOI'O 3aKOHa?
A) I'mcrorpamma 4actoT
b) Kpyrosas nuarpamMma
B) I'padpuk BpeMeHHBIX psJI0B
I') BepositHocTHast 6ymara (rpaduk HaKOTIJICHHOM BEPOSTHOCTH)
Kimrou: I’
21. | B cucreme aBTOMaTH9YECKOTO KOHTPOJIS MTAMKK HACTPOECH JOMYCK Ha OIIK-4.VY.1
IJIOIIA b TANITEeNu punos [Smin,Smax]. Kak u3mMeHuTCs BeIn4unHa
pucka nmorpedutens (f, oumbdka BTOPOro poaa) Mpu CUMMETPUIHOM
CY)KEHUU TPaHMII JOIycKa?
A) YBenuuurcs
b) Ymenbmutcs
B) He uzmenurcs
I') Cranet paBHBIM PUCKY POU3BOAUTENS
Kirou: A
22. | dns oneHku 3ppeKTUBHOCTH pabOThI J03aTOPa KUAKOCTU PacCUUTaHa OIIK-4.VY.1
Bocnpousogumocts (Gauge R&R). Eciin Bki1ag ©13MEHYMBOCTH CaMOIo
M3MEPUTENBHOTO Mprubopa B 00IIYI0 BapHaLMIO COCTaBUI 25%, MOKHO
JIM UCTIOJIb30BATh JAHHYIO CUCTEMY KOHTPOJIS ISl IPUEMKH MTPOIYKIIUT
10 Y3KOMY IIOJIIO 10ITycKa?
A) [la, Tak xak mpuOop TouHee AeTaiu
b) Her, cucrema n3mMepeHuit HeIOCTaTOYHO TOYHA (HEAOCTATOUHOE
YHCJIO Pa3IMYUMBbIX KaTeropuil)
B) [la, eciiu yBenmuUuTh CKOPOCTH KOHBEHepa
I') Tonbko eciu epelTH HAa PYYHOU KOHTPOIh
Kirou: b
23. | Ilpu onTMH3anMyU TEXTpoiecca mo MeToay TaryTu QyHKIus oTeph OIlK-4.V.1
kauectsa L(y) paccuntsiBaercs kak L(y)=k(y—T)?, rue T — HOMHHAL.
UYro npouzoiier co cpeHuM yiepOoM o0IIecTBY/MPeANPHUATHIO, €CITH
JUCTepcus mpolecca yBEIMUUTCS BABOE IPU HEU3MEHHOM IIEHTpe
HacTponkn?
A) Yiiep06 ocTaHeTcs MpeKHUM
b) Cpennwii ymep6 ynBouTcs
B) Cpennnii ymep0 yBeTHUUTCS MPONOPIIMOHATBHO THUCTIEPCHU (B
JTAHHOM CJTy4ae — BJIBOE)
I') Yiiep6 yBenuuuTcs B 4eThipe pasza
Kirou: B
24. | Ha qmarpamme [lapeto, mocTpoeHHOM 1Mo pe3yibratam koHTpoiis naptun | OITK-4.V.1

U3JIeNui, epBble Ba TUMA 1e(heKTOB cocTaBisoT 80% 0T 0011ero
yucna Opaka. Kakoii ynpasnenueckui mar Oyzner Haubosee

3¢ EKTUBHBIM JIJIsI CHCTEMbI MEHEIKMEHTa KauecTBa?

A) Ycrpanuth Bce Meskue ae(exTsl u3 kareropuu «Jpyrue»

b) CocpenoTounTh pecypchl Ha yCTpaHEHHH MPUYUH ITHX JIBYX




JOMUHHPYIOIIUX THIIOB 1€()EKTOB

B) YBennuuTh KOJIMUECTBO KOHTPOJIEPOB HA (PMHAIBHOM onepanuu
I') Causuth TpeboBaHUS YepTekKa

Kirou: b

25. | KonTponupyercs quaMeTp Baja B Ipoliecce mpou3BoAcTBa. [lomydueHo OIIK-4.V.1
cpeanee 3HayeHue x =10.02 MM 1ipu 1ose gomycka 10.0070'03+o,05 MM.
Ounenunte 3¢ (heKTUBHOCTH HACTPOIKY MpoLecca (MHIEKC LIEHTPUPOBAHUS
k) 1 HEOOXOTMMOCTH TTOICTPONKHU CTAHKA.
A) TIporuecc uaeanbHO HACTPOEH, MOJCTpoiiKa He Tpedyercs (k=0)
b) HaGntonaercst cucreMarnueckoe CMEIEHUe B IUTIOC, TpeOyeTcs
KOppeKLus mnoyioxenus ynopa (k>0)
B) HaGmonaetcs n36pITOuHast TOUHOCTh, MOYKHO PACHIMPUTH JOITYCKH
I') Ilpouecc HecTaOuiIeH BO BpEMEHU
Kirou: b
26. | Kakoif MexxrocynapcTBeHHBIN CTaHAAPT YCTaHABIMBACT OOIIHE OIIK-5.3.1
TpeOOBaHUS K BBIPAKEHUIO HEONPEAEICHHOCTH U3MEPEHU s, 3aMEHS
YCTapeBLIYI0 KOHILEILHUIO pacyeTa MOrperHocTel BO MHOTHUX
COBPEMEHHBIX OTPaCIIAxX?
A)TTOCT P UCO 9001
b) PykoBocTBO 10 BhIpakeHHIO HeonpeaeneHnoctn u3mepenuit (GUM
/TOCT P 54500)
B) I'OCT 8.051
I') ®enepanbhblii 3ak0H «O TEXHUYECKOM PETYIMPOBAHUI
Kxmrou: b
27. | Cormacuo @enepanpaomy 3akoHy Ne 102-D3 «O6 obecrieueHnn OIIK-5.3.1
€IMHCTBA U3MEPEHU», Kakas mpoleaypa o0s3arenbHa s CPeICTB
M3MEPEHUH, MPUMEHSEMBIX B Cepe TOCYAaPCTBEHHOTO PETYIHMPOBAHHUS
(HampuMep, B 3/[paBOOXPAHEHHUHU HJIH 3KOJIOTHH)?
A) JlobpoBonbpHas KanuOpoBKa
b) OGs3arenbHas moBepKa akKKpeAUTOBAaHHBIMH IOPUINYECKUMU JINLAMU
B) Attecranusi METOIMK U3MEpPEHUI
I') Ceprudukanus tuna no TP TC
Kirou: b
28. | HcnblTanus Ha BO3JEHCTBUE MEXAHUYECKUX YIapOB MIPOBOJISATCS JUIs OIIK-5.3.1
MOATBEPK/IEHUSI COOTBETCTBUS OOPTOBOTO 000y 10BaHUS TPEOOBAHUAM
neTHoM rogHocT. Kakoil ctaniapt periaMeHTupyeT MeTo bl TaKHX
ucnpiTanuii B PO?
A) T'OCT P UICO/M3K 17025
B) 'OCT PB 20.39.304 (KommiekcHas cuctema 00IUX TEXHUYECKUX
TpeGoBaHUIN)
B) CanlluH 2.2.4.3359-16
I T'OCT 15150
Kirou: b
29. | Opranu3zanus mIaHUpyeT BHEIPUTh CHCTEMY MEHEKMEHTa KauecTBa. OIIK-5.3.1
Kakoii nokymenTt cepuu ISO cogepxut TpeboBaHNS UMEHHO K CaMOi
cucTeMe, a He K PYKOBOJIUTENSAM J1ab0paTOpHil M nepcoHaty?
A) ISO/IEC 17025
b) 1ISO 9001
B) ISO 10012
') ISO 19011
Kirou: b
30. | Ilpu npoBeneHNH cepTU(UKAMOHHBIX UCIBITAHUH UMIOPTHOTO OIIK-5.3.1




M3MEPUTENIBHOTO MpruOopa BBICHSAETCS, UTO €r0 METO/IMKA TOBEPKHU
orcyrctByeT B peectpe PUD OEUN. Kakum nokymeHTOM
PYKOBOJICTBYETCSI POCCUHCKUN METPOJIOTMYECKUHN LICHTP ISt
pa3paboTKu COOCTBEHHOW METOIMKH MOBEPKU JaHHOTO Tria CH1?

A) UHcTpyKIuel 3aBoj1a-u3roTOBUTEIS

b) I'ocynapcrBennoi nosepounoii cxemoii (I'OCT 8.061) u npaBunamu
o metposoruu (ITP 50.2.006)

B) loroBopoM noctaBku

I') Mexxnynapoaasim cranaaprom ASTM

Kirou: b

Cucrema OlleHMBAaHUS TECTOBBIX 33/1aHUM:

1. 3amanme KOMOMHHPOBAHHOTO THIIA C BHIOOPOM OJHOTO BEPHOTO OTBETA M3 YEThIpeX
NpeATI0KEHHBIX 1 000CHOBAaHMEM BBIOOpA CUMTAETCS BEPHBIM, €CIIM MPAaBHIIBHO yKa3zaHa mudpa
U TpHUBEIEHBl KOHKPETHBIE apryMEHTHl, HCIOJb3yeMble Tpu BbIOOpEe oTBeTa. I[lomHOe
COBIIQJICHHE C BEPHBIM OTBETOM OILICHUBAeTCs 10ayioM, HEBEpHBII OTBET WM €r0 OTCYTCTBHE —
0 6amoB.

2. 3amanue KOMOMHHMPOBAHHOTO THIA C BBHIOOPOM HECKOJBKHX BapHaHTOB OTBETa W3
NPEUIOKEHHBIX U Pa3BEPHYTHIM OOOCHOBAaHHMEM BBIOOpA CUMTAETCS BEPHBIM, €CIHM MPAaBUIBHO
yKa3aHbl HUQPHl U TPUBEICHB KOHKPETHBIE apryMEHTHI, HCIOIb3YeMbIe IPH BHIOOPE OTBETOB.
[TostHOE coBmazeHue ¢ BEPHBIM OTBETOM OlLieHHMBaeTcs 1 Oamiom, eciiy JAONMYyLIEHbl OIUMOKU WU
OTBeT OTCYTCTBYET — 0 OaoB.

3. 3anmaHue 3aKpbITOrO THIIA HA YCTAaHOBJICHHWE COOTBETCTBUS CUMTACTCS BEPHBIM, €CIH
YCTaHOBJIEHBl BCE COOTBETCTBUS (IIO3MLMU M3 OJHOTO CTOJOLA BEPHO COIOCTABICHBI C
NO3UIUSAMH ApYyroro ctojbua). [lomHoe coBmaaeHne ¢ BEpHBIM OTBETOM OlleHUBaeTcs 1 6amiom,
HEBEPHBII OTBET WM ero OTCyTcTBUE — () OayuIoB.

4. 3anmaHue 3aKpBITOTO THIIA HA YCTAHOBJICHHE IOCIEIOBATEILHOCTH CUHTACTCS BEPHBIM,
€CIIM TIPaBHJIBHO yKa3zaHa BCsS IOcienoBaTenbHOCTh Ludp. IlonmHoe coBmageHue ¢ BEepHBIM
OTBETOM OLIeHUBaeTcs | Gayiom, eciiv JOMyIIeHbBI OIIMOKHU UM OTBET OTCYTCTBYET — () Gayuios.

5. 3amaHue OTKPBHITOrO THIIA C Pa3BEPHYTHIM OTBETOM CYHMTAETCS BEPHBIM, €CIIM OTBET
COBIAZA€T C OTAJIOHHBIM II0 COJAEPKAaHUIO M TMOJIHOTE. [IpaBWIIBHBIA OTBET 3a 3aJaHue
OlLICHUBaeTCs B 3 Oasuia, eclii JOMYIeHa OTHa OIMOKA \ HETOYHOCTD \ OTBET MPABUIIBHBIM, HO HE
HOJHBIN - 1 6as, ecnu gomyineHo Oosiee 1 ommOKK \ OTBET HEMPAaBUIIbHBIN \ OTBET OTCYTCTBYET
— 0 6annos.

[lepeueHb TeM KOHTPOJBHBIX PabOT MO NUCHUIUIMHE OOYYarOIIUXCs 3a09HON (hOPMBI
0o0ydeHus1, Ipe/ICTaBICHbI B Ta0mie 19.

Tabmuua 19 — IlepeueHb KOHTPOJIBHBIX paboOT

Ne n/mt IlepeyeHb KOHTPOJIBHBIX PadOT

He npenycmorpeno

10.4. MeToguveckre ~ MaTepualbl,  ONPEACISAIONAE  MPOIEIYypPhl  OICHUBAHUS
WHAWKATOPOB, XapaKTEpU3YIOUIUX dTanbl (OPMUPOBAHUS KOMIIETCHIIMN, COJIEp)Karcs B
JOKAJIbHBIX HOpMaTUBHBIX akTax [ YAII, pernaMeHTHpYOIMX MOPSAOK U MPOUEaypy
MPOBEJICHUS TEKYIIEr0 KOHTPOIIS yCIIEBAEMOCTH U MPOMEKYTOUHOW aTTECTAIlMH O0YyJarOIINXCs
I'VAIL

11. Meroauueckue yKazaHus JUIsi 00yYaroIMXCsl 10 OCBOCHUIO AUCITUTIIMHBI
11.1. Metoauueckre yka3zaHus [ OOYYalOIIMXCS 10 OCBOGHHMIO JIEKIMOHHOTO
MaTepuaia.
OCHOBHOE Ha3HAYEHME JICKIIMOHHOIO MaTepuana — JIOTMYECKH CTPOWHOE, CUCTEMHOE,
riyOOKOe W SICHOE H3JIOKEHHE ydeOHOoro marepuana. HasHaueHHe COBpeMEHHON JEKIMH B




paMKax IUCIMIUIMHBI HE B TOM, YTOOBI MOJYYUTHh BCIO MH(YOPMAIMIO 1O TEME, a B OCBOCHUU
(GyHAaMEHTaIbHBIX MpPOOJEM JUCLMIUIMHBI, METOJOB HAy4yHOrOo IIO3HaHMS, HOBEWIIMX
JOCTYDKEHUI HaydyHOW MBICTU. B yueOHOM mporiecce JICKIUS BBIMOIHSIET METOI0JIOTHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIMU. JIeKIus packpbIBaeT NOHATUIHBIN anmapar
KOHKPETHOW oO0yacTH 3HaHUs, €€ MpoOJeMbl, AAaeT IEeTbHOE MPEACTaBICHUE O IUCIHILIMHE,
IIOKAa3bIBAET B3aUMOCBS3b C IPYTUMU JUCLUIIIIMHAMM.

[lnanupyemMble pe3yabTaThl IPH OCBOSHUH 00yYaIOMIMMUCS JIGKIIMOHHOTO MaTepraa;

— TIOJYy4YEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBSA3aHHBIX 3HAaHUN, YPOBECHb
KOTOPBIX OIPEEIISIETCS LEIEBOM YCTAaHOBKOM K Ka)K10M KOHKPETHOM TEME;

— TOJIy4€HHE OIbITa TBOPYECKOM pabOThl COBMECTHO € IPENOJaBaATEIEM;

— pa3BuTHE HIPOPECCHOHATBHO-/IENOBBIX  KauecTB, JIIOOBM K INpeAMETy H
CaMOCTOSITEJIBHOTO TBOPYECKOIO MBIIITICHHUS.

— TOsBJIEHHE HEOOXOAMMOT0 HHTEPEca, HEOOXOAUMOTO Il CAMOCTOSTEILHON PabOThI;

— TOJy4YyeHHE 3HAaHUNH O COBPEMEHHOM YPOBHE pa3BUTHS HAyKM M TEXHUKHM U O
IPOTHO3€E UX Pa3BUTH Ha OJIIKANIINE TOJIBI;

— HayuyuTbCsl METOJMYECKH oOpabaTbiBaTh MaTepuan (BbIACIATH TJIaBHBIE MBICIU U
IIOJIOKEHUSA, IPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh HUX B  Pa3jIM4YHBIX
(bopMynupoBKax);

— TOJIyueHHE TOYHOI'O IOHUMAaHHUs BCEX HEOOXOIUMBIX TEPMUHOB U TOHATHH.

JlekuMOHHBI MaTepHalnm MOXET COIPOBOXKIATBCA JEMOHCTpAlUeld CIIAWI0oB W
UCIOJIb30BAaHUEM Da3JaTOYHOIO MaTepuajlia IpU IPOBEIEHUM KOPOTKHX JTUCKYCCHH 00
O0COOEHHOCTSIX IPUMEHEHUSI OT/AEIbHBIX TEMATUK 110 TUCLHUIUINHE.

CrpyKTypa npefocTaBieHusl JEKINOHHOIO MaTepuaa:

- IOCTAaHOBKa 3a/1a4H;

- OCHOBHBIE CBEJICHUS 10 TEME JIEKIINH;

- PE3yJIbTaThl U BBIBOJIBI.

11.2. Meroauueckue ykazaHus A OOy4aroIUXCs MO BBIIOJIHEHUIO J1a00paTOPHBIX
pabot

B xozme BbIMONHEHMS J1a0OpaTOpHBIX paboT oOyyaromuics [OJDKEeH YIrIyOuTh U
3aKpenuTh 3HAHUS, NMPAKTUYECKUE HABBIKH, OBIIAJIETh COBPEMEHHOW METOIUKOW M TEXHUKOU
HKCIEPUMEHTAa B COOTBETCTBUM C KBAJU(UKAIMOHHONH XapaKTEpPUCTHKONW OO0YyJaromerocs.
Boinonnenue nabopaTopHbIX pabOT COCTOMT U3 AKCHEPUMEHTAIbHO-TIPAKTUYECKOH, pacueTHO-
AHAJTUTUYECKON YacTe U KOHTPOJIbHBIX MEPOIIPHUSITUH.

BoeinonHenue nabopaToOpHbIX pabOT 00ydaroUMCS SIBJISETCS HEOTHEMJIEMOM YacThIO
U3y4eHHs] JUCLMIUIMHBI, OIpelenseMoil ydyeOHbIM IUIAaHOM, U OTHOCHUTCS K CpEICTBaM,
00ecreunBaroIUM PEIICHUE CIeTYIOIUX OCHOBHBIX 33/1a4 00y4aroIerocs:

— TIpHOOpeTeHHEe HaBBIKOB HCCIEIOBaHMS IMPOLECCOB, SBIEHUH U  OOBEKTOB,
M3y4aeMbIX B PaMKax JTaHHOW JUCIHUILTNHEI;

— 3aKpeIUIeHHe, pa3BUTHE U JIeTalu3alUsl TEOPEeTHMUYECKHX 3HAHHWM, MOJIY4YEHHBIX Ha
JEKIHSX;

— TOJy4YyeHHe HOBOM MH(OpMAaLMK 110 U3y4aeMON AUCIUILIUHE;

— TnpuoOpeTeHHe  HaBBIKOB  CAMOCTOATEIbHOW  paboTel ¢ J1a00paTOpHBIM
000pyI0BaHUEM U TPUOOPAMH.

3ajanue u TpeOOBaHUs K MPOBEACHUIO JA00OPATOPHBIX PabOT

3aanue K BBIMOJHEHUIO JabOpaTOpHOI palOoTHI BBIIAETCS MpeErojaBaTelieM B Hadale
3aHATHUS B COOTBETCTBHH C TUTAHOM 3aHATHH. TeMbl 1abopaTopHBIX pabOT MpUBENCHHI B Ta0I. 6
JAHHOU TIPOTPaMMBI.

Brimonaenune nabopaTopHOi pabOThl COCTOUT U3 TPEX ATAINOB: BBOJHAS 4acTh, OCHOBHAS
9acTh, 3aKJIFOUNTENbHAS YaCTh.

BBonnast yacth 0OecrieunBaeT MOATOTOBKY CTYACHTOB K BBHITTOJIHECHHIO 33JJaHUN PaOOTHI.




B ee cocraB BXOOAT:

- (hopMyITMpPOBKA TEMBI, LIeJIeH U 3aa4 3aHATHS;

- 000CHOBaHME 3HAYMMOCTH TEMBI JUISI TPO(ECCHOHATEHON TIOTOTOBKH;

- CBA3b C IPYI'MMH Pa3/ielaMu Kypca;

- U3TI0KEHHUE TEOPETUUECKUX OCHOB;

- pa3bsICHEHHE METOJIOB U MPUEMOB BBIIIOJHEHUS 3aJaHUI;

- TpeOOBaHUS K pe3ylabTaTy paboThl;

- HHCTPYKTaX 10 TEXHUKE O€3011aCHOCTH;

- IPOBEpKa FOTOBHOCTHU CTY/CHTOB;

- IpOOHOE BBINIOJIHEHUE 3a/1aHU;

- YyKa3aHHs 110 CaMOKOHTPOJTIO.

OcHOBHasl 4acTh MPEAIOoaraeT CaMOCTOATEIBHOE BBIIIOJHEHHE 3a/aHUIl CTYICHTaMH.
OHa MOXET COIPOBOXKIATHCA:

- JIONIOJIHUTEIIbHBIE Pa3bsCHEHUS 110 X011y PaboThI;

- YCTpaHEHUE 3aTpyIHCHHUI;

- TeKYILLUI KOHTPOJIb U OLIEHKa Pe3yJbTaToB;

- MOJIZIEPKKa pabOTOCIIOCOOHOCTH TEXHUYECKUX CPEJICTB;

- OTBETHI HA BOIIPOCHI CTYACHTOB.

3aKIIOYNTEIbHAS YaCTh COACPIKHUT:

- [I0JIBEICHNE UTOTOB 3aHATHs (aHAINU3 YCIIEXOB U HEJOUYETOB);

- OIICHKA Pa0OTHI OT/ICIBHBIX CTY/ICHTOB;

- OTBETHI Ha BOIIPOCHI;

- PEKOMEH/IalluH 110 YCTPAHEHUIO TPOOEIOB B 3HAHMSIX U HABBIKAX;

- cOOp OTUETOB AJIsl POBEPKU;

- nH(pOpMAIHA O MOATOTOBKE K CIEAYIONIEMY 3aHATHIO (BKIIIOYAsl CIICOK JINTEPATYPBHI).

BBoaHas u 3akirouyMTenbHas 4acTH J1a0OpaTOpHOM paboThl MPOBOJATCS (HPOHTAIBHO.
OcHOBHas 4aCTh BBIMOIHSACTCS KOKIBIM CTYICHTOM HHIUBUIYAIBHO.

Crpykrypa u hopma otuera o 1abopaTopHOU paboTe

Otuer o mabopaTopHOU paboTe TOKEH COAEPKATh: TUTYIBHBINA JIUCT, OCHOBHYIO YacTh,
BBIBO/IBI 10 PE3YJIbTaTaM UCCIICIOBAHHIA.

Ha tutynbHOM InucTe MOMDKHBI OBITH yKa3aHbl: Ha3BaHHE TUCIUIUIMHBI, Ha3BaHUE
nabopaTopHOM pabOThl, (aMUIMg W WHULMAIBI TpenojaaBaTesiss, (aMuiusg W WHUIHAATBI
CTYJIEHTa, HOMEp €ro y4eOHOM TPYIIIbI U JaTa 3aluThl paboThI.

OcHOBHasl d4YacTh JOJDKHA COJEpXKaTh 3aJlaHue, pPe3ylbTaThl AKCIEPUMEHTAIBHO-
MPAKTUYECKON pabOThI, pacueTHO-aHATUTHUYECKHE MaTeprabl, IMCTUHT KOJa/CKPUH dKpaHa.

BEIBOIBI 110 TIpOICTIaHHOM PaboTe TOJKHBI COIEPIKATh OCHOBHBIC PE3YJILTATHI IO padoTe.

TpeboBanust k 0ohopMIEHUIO OTYETA O JJAbopaTopHOU paboTe

TuTynbpHBINA TUCT OTYETA JIOJKEH COOTBETCTBOBATH IIAOJIOHY, IPUBEACHHOMY B CEKTOpE
HopMmatuBHOM nokymenTtaruu ['Y AIT https://guap.ru/regdocs/docs/uch

OdopmiieHre OCHOBHOW YacTH OT4YeTa JOJDKHO OBITh O(OPMIIEHO B COOTBETCTBUU C
'OCT 7.32-2017. TpeOGoBaHusI NMPHUBEACHBI B CEKTOpe HOpMaTHUBHOW nokymeHtauuun ['YAII
https://guap.ru/regdocs/docs/uch

[Tpu dopmupoBaHWM CIMCKAa UCTOYHUKOB CTYACHTAM HEOOXOIMMO PYKOBOJICTBOBATHCS
tpeboBanusimu ctangapra ['OCT 7.0.100-2018. IIpumepsl odopmiieHUsI CIIUCKAa MCTOYHHKOB
MIPUBEJIEHBI B CEKTOpe HOpMaTuBHOM nokymeHnTtamuu ['Y AL https://guap.ru/regdocs/docs/uch

IIpu dopmupoBaHUHU CIUCKA MCTOYHUKOB CTYAEHTAM HEOOXOAMMO PYKOBOJCTBOBATHCS
tpeboBanusimu crangapra ['OCT 7.0.100-2018. Ilpumeps! odopmieHUst cnucka HCTOYHUKOB
IPUBEJICHBI B CeKTOpe HopMaTHBHOM nokyMeHTauuu ['Y AL https://guap.ru/regdocs/docs/uch

Mertoauueckue YKa3aHHusd 110 MPOXOKACHUTIO J'Ia60paT0pHBIX pa60T:



1. PecnexTomerp : MeTOAMYECKHE YKa3aHUS K BBIIOJHEHUIO JabopaTopHbIX padot Ne 1 -
7 / C.-Iletep6. roc. yH-T aspokocm. nmpudopoctpoenus ; coct.: C. JI. [lonskos, I'. Y. KoprryHos.
- CII6. : Usn-Bo I'VAII 2014. - 35 c.

2. TexHuyeckue HU3MepeHUs W TPUOOpBI: ydeOHO-MmeTomuueckoe mocodoue / I'. U.
KopmrynoB, C. JI. TlomskoB, E. TI. CemenoBa ; C.-Iletep6. TOC. YH-T adpOKOCM.
npudopoctpoenus. - CII6. : U3zn-Bo I'YAII 2018. - 57 c.

https://lib.guap.ru/jirbis2/components/com_irbis/pdf_view/?153504

3. ®oromeTtp : [ DnekTpoHHBIN pecypce] : MmeToanueckue ykazanus / I'. Y. Kopmynos, C.
JI. TlonsixoB ; C.-IletepO. roc. yH-T a3poKOCcM. TPHUOOPOCTPOCHHUS. - DIIEKTPOH. TEKCTOBBIC JIaH. -
Cankr-IlerepOypr : [6. n.], 2020. - 22 c.

https://lib.guap.ru/jirbis2/components/com_irbis/pdf_view/?341370

11.3. Meroauueckue yKazaHus JUIsi 0Oy4alOMIMXCs MO MPOXO0XKICHHIO CAMOCTOSTEIHHON
paboThI

B Xxoje BBIIOTHEHUS CaMOCTOSTEIBHONW Pa0OThI, OOYUYAIONIUICS BBIMOIHSAET paboTy 1O
3aJ]aHUI0 M TIPU METOJMYECKOM PYKOBOJICTBE IpEIoaBaTelisi, Ho 0e3 ero HermocpeICTBEHHOTO
YYaCTHS.

B mporiecce BBIOMHEHHUS CaMOCTOSTENILHOW Pa0bOThI y oOydaromierocs (hopMupyercs
nenecooOpasHoe IIaHupoBaHue paboyero BpeMeHH, KOTOPOE MO3BOJISIET €My Pa3BHBATh YMEHUS
Y HaBBIKM B YCBOCHHMU M CHUCTEMAaTH3allMM MPUOOPETACMbIX 3HAHWH, OOCCIICYMBAECT BBICOKHIA
YPOBEHb YCIIEBAEMOCTH B TepuOJ OOydYeHHs, IIOMOTAeT IIOJYYUTh HABBIKH TTOBBIIICHHS
poEeCCUOHATIBHOTO YPOBHSI.

MeroauyeckuMH ~ MaTepuallaMH,  HANpaBJSIOIIMMU  CAMOCTOSITENBHYIO — paboTry
00y4arOIUX CSISIBIISTIOTCS:

—  y4e0OHO-METOINYECKUN MaTepHall 1Mo TUCIHUILINHE;

— METOJIUYECKHE YKa3aHHUsS MO BBIMOJIHEHUIO KOHTPOJIBHBIX PaboT (Mg 00ydJarommxcst
1o 3a04HOU (hopme oOyueHus).

11.4. Metoauueckue ykazaHus JUIsi OOy4yaroIIMXCs MO MPOXOXKICHHIO TEKYIIEro
KOHTPOJISI YCIIEBAEMOCTH.

Texymuii KOHTPOJb YCIEBAEMOCTH IPEAYCMAaTpPUBAET KOHTPOJIb KadecTBa 3HAHUUI
00y4aromuxcsi, OCYIIECTBIIEMOT0 B TEUEHHE CEMECTpa C ILIEJIbI0 OLIEHMBAHMS X0Jla OCBOCHUS
JUCLUTUINHBI.

Texyiuit KOHTPOJIb BKIIOYAET B CEOSI:

- KOHTPOJIb MOCEIIAEMOCTH;

- MMCbMEHHOM BBIMIOJIHEHUE 33JaHUI J1a00PaTOPHBIX pabOT € 3alIUTON OTYETOB;

- onpoc B ¢popme TectupoBanus B JOC I'YAITI

B Teuenue cemectpa odyuatouuecs 3arpyxkator B OMMOC 'Y AII otuétHble MaTepuasl, B
cooTBeTcTBUM ¢ ycTtaHoBieHHbIMU HIIP TpeGoBanusimu u meronamu nposenenus TKY. Ouenka,
caenanHas HIIP, 3aperncTpupoBaHHBIM 1OJ CBOMM JIOTMHOM U IApOJIEM, SIBISIETCS OLEHKOMN
pe3ynbraTtoB TKY.

MuHMMabHbIe TPEOOBAHUS JUISl TOMYUYESHHUs JIOMYCKa K MPOXOXKACHUIO IPOMEKYTOUHON
aTTecTaluu:

1. BeinmosnHeHue U 3amuTa 0TYETOB MUHUMYM 110 50% 1abopaTopHbIX paboT

2. BrImonHEeHNE BCeX TECTOBBIX 3aJaHUi Ha OIIEHKY HE HIDKE «yOBIECTBOPUTEIHHO.

11.5. Metoauueckue yka3zaHus A 0Oy4aroUIMXcs MO MPOXOKICHHUIO MPOMEKYTOUHOMN
aTTECTALlUN.

[Ipomexyrounas  arrectauus  oOydarolUXcs — MpeAycCMaTpUBAaeT  OLICHUBAHHE
IPOMEXYTOUHBIX M OKOHYATENIbHBIX PE3yJbTaTOB 00ydeHUs no aucuuruiiHe. OHa BKIIIOYAeT B
ceos:



- 9K3aMeH — (popMa OIEHKHU 3HAHUH, MOTYYCHHBIX 00YYaIOUIMMCS B MPOLIECCE N3YUEHUS
BCEH MUCIUIUIMHBI WM €€ YaCTH, HABBIKOB CAMOCTOATEIbHONU pabOThl, CIIOCOOHOCTH MPUMEHSTH
UX JUISl pElIeHHs MPaKTUYECKUX 3aJad. OK3aMeH, KaK IPaBWJIO, IMPOBOJUTCS B IEPUOJ
9K3aMEHAIIMOHHOM CECCHM U 3aBEpILIAeTCsl aTTECTAllMOHHOW OLEHKON «OTIMYHOY, «XOPOIIOY,
«YAOBIIETBOPUTEIIBHO», HEYAOBIETBOPUTEILHOY.

B teuenue cemectpa cTyneHTy HeoOXoauMo criaTh He MeHee 50% s1abopaTopHbIX padoT,
BBITIOJIHUTH TECTUpOBaHUs B cpene LMS He Himke oneHku "yaoierBoputenbHo". B ciyuae
HEBBIMOJIHEHUH BBIIIEU3I0KEHHOT0, CTYIEHT, IPH YCHEIIHOM MPOXO0KICHUH MPOMEKYTOUHOMN
aTTecTanuu B popMe FK3aMeHa, HE MOXKET MOJTYYUTh aTTECTAllMOHHYIO OIICHKY BhbIlIe "X0opomuo"

CucreMa OLICHOK NP MPOBEACHUU TEKYIIETO0 KOHTPOJIS U MPOMEKYTOYHOM aTTecTaliu
OCYIIECTBIISIETCS B COOTBETCTBUU C PYKOBOJAIIUM JOKyMeHTOM opranuzaiuu PJIO T'VAIL
CMK 3.76 «llonoxkeHue o0 TEKyIIEM KOHTPOJIE YCIIEBAEMOCTH M MPOMEKYTOYHOM aTrTecTaluu
CTYACHTOB M aCHHPAHTOB, OOYyYarOIIMXCS IO OOpa30BaTEIbHBIM IPOTrpaMMaM BBICIIETO
obpazoBanus B ['YAII» https://docs.guap.ru/smk/3.76.pdf.



Jluct BHeceHUs M3MEHEHUH B pabouyro MporpamMmy JUCIHUILIAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHusl
Kadeapsl

Ionmuce
3aB.

kadempoit




