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1 Ilean u 3a1a491 OCBOEHUS JUCHUTIIUHBI

Ilesan (meIu) OCBOCHUS JAUCIUILIMHBL (DOPMUPOBAHHUE 3HAHHI COBPEMEHHBIX MPUHIUIIOB, METOJIOB
U CPEJICTB U3MEPEHUI (PU3MUECKUX BEIHUYNH, & TAK)KE OCOOCHHOCTEH MPOBEICHUS H3MEPEHHIA TTPU KOHTPOJIE
TEXHOJIOTHYECKUX TporieccoB. OCHOBY MUCIMILIMHBI COCTABJISIFOT METOJbI TPHUKIATHOW METPOJIOTHH U
W3yUYEHHE YCTPOUCTBA PA3IMYHBIX CPEJCTB U3MEPEHUM, HCITBITAHUI U KOHTPOJIS IO 00J1aCTsIM U3MEPEHHIA.

3amaun:

— YCBOUTH OCHOBBI aHaJIM3a M BHIOOpA MPUHITUIIOB W METOJIOB M3MEPEHUH, KOHTPOJISI U UCIIBITAHUIA
(U3HYECKUX BEIUYNH;

— MPUOOpPECTH yMEHUS W HAaBBIKM HM3MEPEHHA, KOHTPOJS W HCIBITAHUH Pa3IMYHBIX TapamMeTpOB
TPOTYKITHH;

— OBJAJETh METOJaMH HM3MEPEHHWH, KOHTPOJS W HCIBITaHWH B cdepe MPOHM3BOJCTBA KadyecTBa
MPOAYKIIUH Ha BCEX CTAMSIX €r0 U3TOTOBJICHHS.

2 MecTo AUCHHMILIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

JucuuriuHa OTHOCUTCS K 00s3aTeIbHBIM TUCHHUILTUHAM (MOJYJISIM) BapuaTUBHOM 4yacTH Ojoka /J|
«luctuumivHel (MOIYIIN)»

[IpepexBusuthl nucuuruiunbl: b1./[.b.14 @uszuxa, B1.J[.b.19 @u3suueckue 0CHOBbI u3MepeHuli u
smanonvl, 51./].B.7 Keanumempus, b1./[.B.8 Memponoecus

[TocTpexBuszuthl nucuurnunbl: b51./].B.2.4.1 Opeanuzayus u mexnHono2us ucnblmaHuil

3 TpeGoBanus Kk pe3yjabTaTaMm 00yUeHUs MO TUCIUILJINHE

Hpouecc HU3YyUYCHUS JUCHUIIJIMHBI HAITPABJICH HaA (bOpMI/IpOBaHI/Ie CJICAYIOIIUX PE3YJIbTATOB 06y‘IeHI/I$I

H&I/Il\ii?—lil?&HH@ Kox n HanmeHoBaHuE [Tmanupyemble pe3yabTaThl 00yUeHUs 10 TUCIHILIHHE,
(OpMUPYEMbIX MH/MKATOpa TOCTUKEHUS XapaKTepU3YIOIIUe 3TaIbl (?OpMI/IpOBaHI/I}I
N KOMIIETEHIIH KOMITETEHITHHA

KOMITETEHITHHA
ITK*-1 Cnocoben [1K*-1-B-4 Ucnone3yer 3HaTh:
OCYIIECTBIIATH CpeACTBa M3MEPEHUI UII  |— OCHOBHBIE TOHSATHS U TEPMHHBI B 00JIaCTH METO/IOB
KOHTPOJIb KauecTBa |IIPOBEACHUS KOHTPOJIS U CPEJICTB U3MEPEHH, UCTIBITAHUN 1 KOHTPOJIS;
MPOAYKITUH Ha BCEX |XapaKTEPUCTHK — 3akoHomarensctBo P@ mo Bompocam obecriedeHus
CTausIX MOCTYMAIOUINX MaTepHasIoB, | €AMHCTBA U3MEPEHU;
MIPOU3BOJICTBEHHOTO |CBIPBS, MONy(HaOpUKATOB U |— TPHHIUIBI H3MEpeHH (U3NYECKUX BEJIHYHH,
npoiiecca KOMIUIEKTYIOIUX U3JENUi |CTpyKTypHble  ((yHKIMOHAJIbHBIE, MEXaHUYECKHE,

ONTHYECKHUE U T. [1.);

— Ha3HA4Y€HUE, KOHCTPYKUHUIO U TMPUHLUI JEUCTBUS
TUTIOBBIX CPEJICTB U3MEPECHHUIA.

YMeTh:

— TPUMEHATHh (U3UKO-MATEMATHYECKUE METOIBI IS
pelleHus MPaKTUYECKUX 3a/lad B 00JacTH METOIOB U
CPENCTB U3MEPEHUN U KOHTPOJIS;

— MPUMEHATh BEPOSTHOCTHO-CTATUCTUYECKHUI MOIXO0]T
K OIIEHKE TOYHOCTH W3MEPEHUW, HWCHBITAHUH U
KOHTpOJIS,;

— MPaBWIBHO BBIOWpATh M KCIOJB30BaTh CPEACTBA
MU3MEPEHUM JJIs MPOBEAECHUSI KOHTPOJIS XapaKTEPUCTUK
MOCTYIAIOIINX MaTepPUAIOB, CHIPhS, MOIY(HaOpUKaToOB
Y KOMIUIEKTYIOIIMX U3JIECTIUN.




Kon u
HauMEHOBaHHE
bopmMHpyeMBIX
KOMIIETEHIINH

Kon n HaumeHoBanue
WHIUKATOPa TOCTUKEHUS
KOMIIETEHIINHA

[Tnanupyemble pe3ynbTaThl 00YUCHUS IO TUCIHUILINHE,
XapaKTePU3YIOIINE dTarbl (HOPMUPOBAHUS
KOMIIETEHIIU I

Baanern:
— HaBBIKAMU TPUMEHEHUS OCHOBHBIX (DU3HYECKUX

3aKOHOB B MPAKTHYECKUX 3aJadax NpodecCHoHaTbHON
NESITETIHHOCTH  CBSI3aHHBIX C TMPHHIUIIOM JE€HCTBUS
TEXHUYECKUX CPEICTB U3MEPEHU;

— MpaBHJIAMH BBIOOpPAa METOJIOB M CPEICTB M3MEPEHHIA,
npaBuiIaMd O0OpabOTKM pe3y/lnbTaTOB M3MEPEHUH U
OLICHUBAHMS TOTPEUIHOCTEH C YYETOM OCHOBHBIX
TpeOoBaHUI HHPOPMAITMOHHOM 0€30MaCHOCTH;

— HaBbIKAMH pa3pabOTKH JIOKAIBHBIX TOBEPOYHBIX
CXeM, MPOBEJICHHS MOBEPKHU, KAINOPOBKH, FOCTUPOBKU U
PEMOHTA CPE/ICTB U3MEPCHUN;

— HaBbIKaMH 0(1)OpMJIeHI/I$I AOKYMCHTAaIUH I10
pe3yjbTataM KOHTPOJISI M HUCHBITAaHUH, OOpabOTKH
JAaHHBIX, MMOJIYYCHHBIX IIPU HUCIBITAHUIX,

— HaBbIKAMH B OOJIACTH  METPOJIOTHYECKOTO
o0ecreyeHtsl Ha IPEIPUSITHH.

[TIK*-3 Cnocoben
OCYIIECTBIISTh
paboThI IO
YIIPaBICHUIO
Ka4yeCTBOM
MIPOIIECCOB
MIPOU3BOJICTBA
MIPOTYKITHH H
OKa3aHUs yCIayT

[1K*-3-B-4 IIpumensiet
METO/JIbl U CPENICTBA
HU3MEpPEHUH, UCTIBITAHUN U
KoHTpous. CiocobeH
OCYILIECTBIISTH OLIEHKY
MIPUMEHSIEMBIX METO/I0B
KOHTPOJIS (KaYeCTBEHHBIX U
KOJIMYECTBEHHBIX )
MIOKa3aresie KauecTBa
MPOIYKIMH (YCIIyT) B
OpraHu3aIH

3HaTh:

— KJIACCU(UKAILINIO U3MEPESHUN 10 BUAM U3MEPCHHIA,
METO/Ibl U3MEPEHM, UCTIBITAHUNA U KOHTPOJIS;

— KJacCU(UKAIUIO CPEACTB U3MEPEHUN, UCIIBITAHHUM
¥ KOHTPOJIA 10 12 061acTsIM U3MEPEHU.

— OCHOBHBbIE cTaHAapThl 1 HJ[ HAa MeTONbI U cpeAcTBa
U3MEPEHHUI;

— MeTpoJiorndyeckue xapakrepuctuku (MX) cpencts
U3MEPEHHUI;

— OCHOBBI TEOpUHU NOTPEIIHOCTH WU3MEPEHUH, BUIBI
norpemHocredd,  cpeacrsa  usmepenuit  (CH),
VCIIBITAHUHI U KOHTPOJIS;

— IPUHLMIBL  ACUCTBUS TEXHUYECKHX CPEICTB
U3MEPEHHU;

— MpaBWia BBIOOpPA METOAOB M CPEJCTB W3MEPEHUH,
mpaBuiia O0OpabOTKM pe3yJbTaTOB HU3MEPEHUN U
OLICHUBAHMUS IIOIPELIHOCTEN.

Ymersn:

— paspabaTbhiBaTh CTaHAAPTHIl M HOPMATHBHBIE
nokymeHThl Ha CH;

— OCYILIECTBJIATH KOHTPOJIb 34 INEPUOJUYHOCTBIO U
MIPaBUJIBHOCTBIO  NPOBEAECHUS IIOBEPOK  CPEACTB
U3MEepeHui, 3a coOMI0IEHUEM CTaHIapTOB M APYron
H/I B chepe nzmepennii, uCibITaHU U KOHTPOJIS.
Baajgern:

— HaBbIKAMH aHAJIM3a HOPMAaTUBHOW JOKYMEHTAIMU B
o0nactu npodeccuoHaIbHON JeSATEIbHOCTH,
MTOATOTOBKH IIPOU3BO/ICTBA, MPOAYKIINH u
OKa3bIBAEMBIX YCIYT K CEpTU(UKAIMH, YIPaBICHUSI
KaueCTBOM MpPOAYKIMM M YCIYr Yepe3 CpeacTBa
M3MEPEHU U KOHTPOJIS;

— HAaBbIKAMU IPUMEHEHUS METOJOB U  CpPEICTB
WU3MEPEHHM, UCIBITAHUA M KOHTPOJS I YIpaBJICHUS
KaueCTBOM IIPOLIECCOB IIPOU3BOACTBA MPOAYKLMH U
OKa3aHusl yCIIyT.




4 CTpyKTYypa U coiepKaHHue TUCHUIINHBI

4.1 CTpykTypa IMCIHIIIHHBI

OO0m1as TpyA0€MKOCTh JUCIUIUIMHBI COCTABIISIET 6 3a4eTHHIX enuHHUIl (216 akaleMHUUeCKUX 4acoB).

TpynoemMKocCTs,
Bun paGotsr aKaJeMHYECKHX 4acoB
5 cemecTp 6 cemecTp BCEro
O011asi TPYI0EMKOCTH 108 108 216
KonTakTHas padora: 35,25 35,25 70,5
Jlexmum (JI) 18 18 36
[Tpaktuueckue 3anstus (I113) 16 16 32
Koncynpranuu 1 1 2
[TpomexxyTounas arrectarus (3a4eT, SK3aMEeH) 0,25 0,25 0,5
CamocrosiTesibHas padora: 72,75 72,75 145,5
- Hanucanue pepepama (P); + +
- CamMono02omoeKa:
- npopabomka u nosmoperue 1eKYUOHHO20 Mamepuanld u
mamepuana y4eOHuKo8 u y4eoHvix nocoout;
- Uzyuenue pazoenos Kypca 8 cucmeme 31eKmpoOHHO20
00yuenus;
- Uzyuenue pazoenos Macco8020 OMKPLIMO20 OHIAUH-
Kypca «Memponoausy,
- N0020MO6KA K NPAKMUYECKUM 3AHAMUIM,
- 10020MOBKA K PYOEeHCHOMY KOHMPOIO.
Buja uToroBoro KOHTpoOJIs (3a4eT, IK3aMeH, IK3aMeH IK3aMeH
AU pepeHupoOBaAHHBIN 3a4eT)
Pazensr qUCIMIUTNHBL, ©3ydaeMbIe B 5 cemecTpe
KonmuecTBo yacoB
Ne ayIUTOpHAas
pasena HaumeHnoBanue pa3aenon Beero AGoTa BHeay/I.
71113 | 1P pabora
1 Ob6mue CBEICHNS O METOJIaxX, CPeCTBax 14 4 i i 10
WU3MEPEHUI, UCTTBITAHUN U KOHTPOJIS
2 Mertoapl U cpecTBa U3MEPEHUN 14 2 - - 12
3 MeToIbI ¥ CpeJICTBA KOHTPOJIS 14 2 - - 12
4 Mertoapl U cpecTBa UCIIBITAHUI 14 2 - - 12
5 [TpunHuMIIBI BBIOOpA CPEACTB U3MEPEHUMN, UCTIBITA- 14 4 i i 10
HUUW ¥ KOHTPOJIs
6 M3mepeHusi reoMeTpuYeCKUX BEJITUYHH 38 4 |16 | - 18
Uroro: 108 18 | 16 74
Pasnensl AUCIUTIINHBL, H3ydaeMble B 6 ceMecTpe
KonmuecTBo yacoB
Ne HaumenoBanwe pa3aenon ayAutopras BHEay/I.
paznena BCETO abora
1113 | Jip paborta
7 N3mepeHnss MeXaHMYeCKUX BETMYUH 12 2 4 - 6
8 W3mepenus mapamMeTpoB NOTOKA, pacXxo/a, ypoBHS, 12 9 4 i 6
00BEMa BEIECTB




KonunuecTBo yacoB
Ne HaumenoBanwue pa3aenon ayAutopras BHEay/I.
paznena BCETo abora 6
a1 |3 ] | PO
9 W3mepeHus 1aBieHus, BAKYYMHbIE U3MEPEHUs 12 2 4 - 6
10 M3mepennss BpeMEHU U 9acTOThI 10 2 - - 8
11 Tennodusnyeckre U TeMIEPaTypHbIE H3MEPEHHUS 12 2 4 - 6
W3mepeHus 3NeKTPUIECKIX U MATHUTHBIX
12 BEJINYMH, PATUOTEXHUUECKHUE U 10 2 - - 8
PaIMO3IEKTPOHHBIC N3MEPEHUS
13 I/IsMuepeHI/I;I (U3UKO-XMMHYECKOTO COCTaBa U 10 9 i i 8
CBOWCTB BEIIECTB
14 Onrtuko-pu3nyeckne u3MepeHus 10 2 - - 8
15 M3MepeHus akyCTUYECKUX BEJIMYMH 10 1 - - 9
16 I/I3MepeHI/IU}I XapaKTEPUCTHK HOHU3UPYIOIIUX 10 1 i i 9
W3ITy4EHUH W SJIEPHBIX KOHCTaHT
Htoro: 108 18 | 16 74
Bcero: 216 36 | 32 148

4.2 ConepxxaHue pa3/iesioB IUCHUNIHHBI

Pazgea 1. O0mue cBeieHnsi 0 MeTOaX, CPEACTBAX U3MEPEHUI, MCTIBITAHNUI U KOHTPOJISA

Benenue B nucuuruinny. Llenu u 3agaun kypca. CTpykTypa Kypca, MECTO U pOJib B IOJATOTOBKE HMH-
KEHepa-MeTpoJIora, CBs3b C APYTMMHU AUCUUILTHHAM. MHOroo6pasue u3MepuTenbHbIX 3a1ad. O6o0meHHas
CTPYKTypHasi cxeMa Ipu usMmepeHusx. [IoHsATHS cpencTB m3MepeHuil, UCIbITAaHUA U KOHTpouid. OOuiee u
pazinyue B MPOLeCCaX «U3MEPEHUE», «UCIIBITAHUE» U «KOHTPOJIbY. POJIb CpeCTB U3MEPEHU, UCTIBITAHUN U
KOHTpOJ'IfI B ITOBBINICHUU KAQ4YECCTBA HpOI[yKIII/II/I, ycnyr 158 HpOI/I3BOJICTBa.

Pa3nes 2. Metoasbl u cpeAcTBa M3MepeHU

Mertonbl uzmepenuii. Knaccudukamus cpecTs U3MEpeHHil IO OCHOBHBIM NMPU3HAKaM: THILY, METpO-
JIOTUYECKOMY Ha3HAYEHUIO, KOHCTPYKTUBHOMY HCIIOJIHEHUIO, BUIaM M 00sacTsM u3mepeHuil. O0oO0iieHHast
CTPYKTypHasi CXeMa CpEJICTB U3MEPEHUI. DIeMEHThl CTPYKTYPHOM cXeMbl (Mepbl, KOMIApaTopsl, MEepBHY-
HbI€ U BTOPUYHBIE ITPe0Opa3oBaTeIM, yCTpoiicTBa 00pabOTKH, MPEACTABIECHUS U PErUCTpaluu HHPOpMaIIH,
KaHaJbl CBSI3U, BCIIOMOTATeNIbHBIE 3JIEMEHTHI). XapaKTepUCTUKH IpeoOpa3oBaHus >neMeHToB. Kimaccuduka-
1M METPOJIOTUYECKUX CBOWCTB CPEACTB HM3MEpEeHHH. TeXHHMYECKHE U METPOJIOTUYECKUE XapaKTEPUCTUKHI
cpeactB u3MepeHuil. KoMmIiekc HOPMUPYEMBIX METPOJIOTMYECKHX XapaKTePUCTUK CPEICTB U3MEpPEHUil.
Mertposoruueckue XapakTepUCTUKU H3MEPUTENIbHBIX IpeoOpa3oBaTtenell. MeTposiornyeckue xapakTepu-
CTHKU OJHO3HAYHBIX U MHOTO3HAUHBIX Mep. METpoIornyecKkue XapaKTepUCTUKU HUPPOBBIX HU3MEPUTEb-
HBIX TPUOOPOB. MeTposIornyecKue XapaKTepUCTHKH aHAJIOTOBBIX H3MEpPUTENbHBIX Npuodopos. Ilorpem-
HOCTb, HEOTIPEENIEHHOCTh U TOYHOCTh CPeCTB u3MepeHuil. [loBepka n kanmbpoBka cpeCcTB U3MEPEHUI.

Paspnen 3. MeToabl u cpeacTBa KOHTPOJIS

CymHOCTh 1 Ha3HaueHHE KOHTPOJIA. JloNyCKOBBINH KOHTPOJb KauecTBa. OCHOBHBIE TEPMUHBI U OIIpe-
nenenus. Bunel kontpons. [Ipuemounsiit koHTposib. BxoaHol koHTpousb. JledekThl, MPUYUHBI UX MOSBIIE-
HUS, BIMSHUE Ha paboTocnocoOHOCTh. OOMIas XxapakTepucTHKa BUOB Hepa3pylaomero KoHTposis. OnTu-
YECKHE METO/bl HEPA3pyIIAIIEro KOHTPOIs. KOHTpOIb NpOHMKAaONIMMU BelleCTBaMUA. MarHuTHbIE METO-
IbI KOHTPOJIS. MeTOobI BUXPETOKOBOTO KOHTPOJIS. AKYCTUYECKHE METO/bI KOHTPOJIA. PaguanyoHHsle MeTo-
JIbI KOHTPOJISL. DIEKTPUYECKUH, paIuOBOJIHOBOM, TETUIOBOM METO/ABI KOHTPOJIA.

Pa3nen 4. MeToabl U cpeacTBa HCTIBITAHUI

OO6mue cenenus o0 ucnbiTaHusx. OCHOBHBIC 3ahauu uchbITaHuid. Kiaccudukanus MCOBITaHUN.
Bunpl u 3amaun cpencts ucneitTanuil. McnpitatenbHoe 000pya0oBaHUE: BUOPO — U YAapHBIE CTCHJIBI; TEPMO-
KaMepbl U Oapokamepbl. Opranuzanus ucnblTaHuid. CepTU(UKAMOHHBIE MCIBITAaHUS NpoayKuuu. IIpo-
rpaMma ¥ METOJIMKA UCTIBITAHUM.



Pa3nen 5. [IpyHunbl BLIGOPA cpeaCTB H3MEPEeHUil, HCBITAHUH U KOHTPOJIA

[ToaroroBka K M3MEPEHUSIM U aHAIU3 TTOCTAHOBKU M3MEPHUTEIHHOM 3a/aun: BEIOOp MOIenn 00BheKTa
WIH SIBJICHUS; CO3[JaHUE YCIOBUH JUIsl M3BMEPEHUIM U KOHTPOJIb UX BBIMIOJHEHUS; BBIOOP CPEICTB U3MEPEHUIA
U METOAa M3MEpeHHs, KOd(PPHUIMEHTAa TOYHOCTH; MMOTPEIITHOCTH METOM0B U CPEACTB M3MEPEHMIA; YUET CH-
CTEeMAaTUYECKUX IMOTPEIIHOCTeH M COCOObl MX YMEHBIICHUS MPU PA3IUYHBIX METOJaX H3MEpEeHHUN DTarbl
paboT 1Mo BBIOOPY METOAMK U CPEACTB M3MepeHHd. DaKTOPhI BIUSIOUINE HA BBIOOP CPEACTB U3MEPEHUN U
KOHTpOJIs. BEIOOp METOIUK U CpeCTB U3MEPEHUH 110 Ha3HAUEHUIO U 00JacTu mpuMeHeHus. Beibop nuamna-
30Ha u3MepeHuit. [IpuHIMT BEIOOpAa METOAMK U CPEACTB U3MepeHuil o TouHoctu. [lpuHuun BeiOOpa MeTo-
JIUK ¥ CPEJICTB M3MEPEHUH 110 OBICTPOICHCTBHIO. YUET YCIOBUHM MPOBEACHUS U3MepeHui. [IpuHImmBI BBIOO-
pa cpeactB usmepenuii. Beioop CU no korddunmenty yrounenus. Beioop CU no npuniuny 6e30mu004-
HOCTH KOHTpOoJis. Bei6op CU ¢ yuerom 6€301mMO0YHOCTH KOHTPOJIS U ero ctouMocTu. Beioop CU no texHu-
KO-2KOHOMUYECKUM MOKA3aTEIISM.

Paznen 6. U3MepeHusi reoMeTpuyecKUX BeJIMYUH

HopmupoBanue Merponoruueckux xapakrepuctuk CU  reomerpuueckux BenuuuH. KoHIeBble u
LITPUXOBbIE Mephl JUIMHBL. KanuOpbl u ux KoHTposab. HasHaueHue, KOHCTPYKLMSI, IPUHIUN JIEHCTBUS YHU-
BEpCAIbHBIX HAKJIAaIHBIX CPEACTB U3MEPEHUI F€OMETPHUECKUX BEIMYMH, UX TOBEpPKa (IITAHT€HUHCTPYMEH-
Thl, MUKPOMETPUYECKHE U PbIYaXKHbIE CPEACTBA U3MepeHuil). CpeacTBa U3MEpEHUH MIOCKOro yria, Ux Io-
BepKa (yroJlbHUKH, IPU3MBI, yriaoMepsl). CpeacTBa U3MEpEHH Al KOHTPOJISI MaKpO- U MUKPOIPOUIIS T10-
BEPXHOCTH, UX MoBepka. CpeacTBa U3MEpPEHUN mapaMeTpoB pe3bObl U 3y0UaThix KoJyi€éc, uX moBepka. Onru-
KO-MeXaHWYeCKue MpUuOOopsI U X moBepka. KoopauHaTHbIE MAIIMHBI U UX MTOBEPKA.

Pa3nen 7. U3mepenust MexaHMYeCKUX BeJIMYHH

H3mepeHus 1 KOHTPOJIb MeXaHW4YeCcKuX (pu3nueckux BenuuuH. TepMUHOIOTUS B 001aCTH U3MEPEHUN
Maccel. O030p METOIOB M3MEpeHU Macchl (METO/A ABOMHOrO B3BemmBaHus (meton ["aycca), Mmeton 3ame-
menust (Mmeron bopaa), meton 3amenienus (meron Menneneesa)). Knaccudukanus u kpaTtkas xapakTepu-
CTHKa CPEJCTB U3MEpPEHUIl Macchl (TUPb, JJaOOPATOPHBIX BECOB, BECOB U BECOBBIX J03aTOPOB aBTOMaTHYe-
CKUX HETPEPHIBHOTO ACHCTBUS, BECOB aBTOMATUUYECKUX JJIs1 B3BEIIMBAHMS TPAHCIIOPTHBIX CPEICTB B ABUXKE-
HUM ¥ U3MEPEHUS Harpy30K Ha OCH, BECOB BarOHHBIX JUISI B3BEIIMBAHUS JKEJIE3HOIOPOKHBIX TPAHCTIOPTHBIX
cpeAcTB B ABWKeHUH). CHcTeMBbl Iiepeiaun €MHULL MacChl OT ITAJIOHOB JI0 pabOYUX CPEJCTB U3MEPEHUH.

duznyeckue OCHOBBI U3MepeHus cuibl. ['ocynapcTBeHHbIe ToBepouHble cxeMbl st CU cuibl u kpy-
Tamero MmomeHTa. Jranonusie CU cuibl, ux noBepka u kanuOpoBka. Paboune CHU cuibl, X MOBEpKa U Ka-
nuopoBka. MeTosibl n3MepeHuil TBEpAocTU. HOopMbI TOUHOCTH M MOBEpPKa CPEICTB U3MEPEHUN TBEPAOCTH.
duznyeckrue OCHOBHI U3MEpPEHU MmapamMeTpoB ABMkeHHs. CpeacTBa U3MEPEeHHsI TapaMeTPOB ABMKECHUS, HX
MOBEpKa U KaJIMOpoBKa.

Pa3nes 8. U3MepeHusi napaMeTpoB NOTOKA, PacxoJa, ypoBHsl, 00beMa BelecTB

O6ume cBenenus 00 n3MepeHuu pacxona. I'ocynapcTsenHsle noBepounsie cxemsl A CHU 00bEMHO-
ro 1 MaccoBoro pacxoza. Kinaccupukanus cpeacrsa uaMepeHuil pacxoja. Pacxomomepsl IepeMeHHOTO Iie-
penaja JaBlIeHUsS B Ccy)KarolleM ycTpoicTBe. CpencTBa U3MEPEHHs pacxoja *KHUJIKOCTeH U ra3oB: pacxoJlo-
Mepbl MOCTOSIHHOTO Tepenaja AaBleHul (poTaMeTphl), pacXoJ0Mephl IEPEMEHHOI0 YPOBHS (IIeNieBble pac-
XOZIOMEPBI), AMEKTPOMArHUTHBIE PACXOOMEPHI, PACX0IOMEPHI IEPEMEHHOT0 Mepernaaa 1aBiIeHus, Kapuoiu-
COBBI PACcX0JIOMEPbI, BUXPEBBIE PACXOIOMEPHI, KOPPEISIIUOHHBIE PACX0JIOMEPHI, YIBTPa3BYKOBbIE PacXo0/10-
Mepbl, TEMJIOBbIE PACXOIOMEPBI. DTAJOHHBIE YCTAHOBKH JJISl IOBEPKHU U KaJTUOPOBKU PACXOJIOMEPOB, CUET-
YHMKOB >KUJKOCTH U Taza. [loBepka u kanuOpoBKa pacxoJ0MEpPOB M CUETUMKOB. ['0CcyaapcTBeHHas MOBEpOU-
Has cxema ansa CU oOwvema m Maccel. OOmue cBefeHust o0 u3mepeHuu ypoBHs. Knaccudukanus cpencts
u3MepeHuil ypoBHs. HazHauenue, npuHIMI ASWCTBUS, MOBEPKa BU3yalbHbBIX, THIPOCTATUYECKUX, MOTIAB-
KOBBIX, EMKOCTHBIX, PaJIMOBOJHOBBIX U aKyCTUYECKHX YPOBHEMEpOB. DU3NUECKHe OCHOBBI H3MEPEHHS 00b-
eMa 1 BMECTUMOCTHU. ['ocyapcTBeHHbIE TOBEPOUYHBIE CXEMBI JIIsl CPEACTB U3MEPEHUs] 00beMa U BMECTUMO-
cTi. CTEeKIITHHBIE MEPbl BMECTUMOCTH, UX MOBEpKa (kaauOpoBka). Merammnyeckue Mepbl BMECTUMOCTH, UX
noBepka (kannOpoBka). TpaHCHOpTHBIE Mepbl BMECTUMOCTH, UX MOBepka (kanuOposka). [ToBepka u kammo-
POBKa pe3epByapoB.

Pa3nen 9. U3mepenus naBJjieHUs1, BAKYYMHbIe U3MepPeHH sl
O6€CH€‘-IGHI/IC CAUHCTBA I/ISMepeHI/Iﬁ JaBJICHUA. OCHOBHBIE THIIBI MaHOMCTPOB: KUJAKOCTHBIC MaHO-
BaKyyMMETpBI, TPY30MOPLUIHEBbIE MAHOMETPbI, MAHOMETPHl C YIPYTMMH YYyBCTBUTEJIbHBIMHU 3JIEMEHTAMHU.
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W3mepuTenbHbIC TTPeoOpa3oBaTey, 3aJaTYNKH U KATMOPATOPhI AaBJICHUs. MeTOIUKH TTOBEPKH CPEICTB H3-
MepeHuii aaBieHus. [I[puMeHeHne CTeHI0B U YCTAHOBOK ISl U3MEPEHUs IaBICHHS. JTaJOHHOE U MOBEPOU-
HOe oOopymoBaHue i MoBepku M kKanuOpoBku CU maeienus. ['ocymapcTBeHHas MOBEpPOYHAs cXeMa s
CH paBneHwus.

Pa3nen 10. U3mepeHusi BpeMeHH H YaCTOTHI

Oo6mactu HU3MCPCHHA BPCMCHHU. BeJ’II/I‘H/IHBI, CAWHUIBI U 3TAJIOHBI BPEMCHH, CHUCTCMblI N3MCPCHHA
BpemeHnu. [Ipubopsl n3mepenus Bpemenu. Kiaccudukamnus MeTo 0B u3MepeHus yactotel. Kinaccudukanms
CPEICTB M3MEPEHHsI YaCTOTHI. DJIEKTPOHHO-CUYETHBIC YacTOTOMEphl. Pe3oHaHCHBIE yacToToMephl. [eTepo-
JTMHHBIE YacToToMepbl. KoHpeHcaTOpHbIe YacToToMephl. BHOpalimoHHbIE (SI3BIYKOBBIC) YaCTOTOMEPHI. AHA-
JIOTOBBIE CTPEJIOYHbIE YacToTOMepHI. [Ipumenenune ocmniorpagos.

Paznen 11. Tennnogusuveckue U TemnepaTrypHblie H3MepeHH

OCHOBBI TEPMOMETPUHU: TEMIIEPATYPA, TEIUIOBOM I'PAJIUEHT; IEPEHOC TEILUIOBOW SHEPIUU: KOJIUYECTBO
TEIUIOTHI, TEIUIOBON MOTOK, KOA(P(HIMEHT TeIuIonepeayn 1 T. 1., TeIUNIOQU3NIECKUE CBOMCTBA BEIIECTB U
MaTepHalioB: TEIUIONPOBOAHOCTb, TEINIOEMKOCTh U T. M. OOLIMe cBeJeHUs 00 M3MEpPEHUH TeMIepaTyphl.
Temnepatyphsbie mkansl. MexayHaponnas temneparypHas mkaia MTHI-90. T'ocynapcTBenHas nosepou-
Has cxeMma i1 CU temneparypsl. Kiaccudukanus cpeicTB u3MepeHus Temmeparypbl. MeToabl u3MepeHus
Temrepatyp B umxkeHepHom obopynoBanuu (OKCT, Ttepmosnexkrponpeodpa3zoBaTeilr, TEPMOMETPHI COMPO-
TUBJICHUS, BTOPUYHbIE NPUOOPHI TepMoMeTpun). BomoMeTpuueckue U AUIATOMETPUUECKUE TEPMOMETPBHI.
Ha3nauenue, nmpuHIMI JeHCTBUS, TOBEPKA. AHAIOTOBBIE, IIU(PPOBBIE TPUOOPHI U U3MEPHUTEIBHBIE TIPeoOpa-
30BaTenu TeMieparypsl. Temnocuerunku. HazHaueHue, npuHUMI AeHCTBUS OECKOHTAKTHBIX CPEACTBA U3Me-
PEHHS TeMIIEpaTyphl. DTaJOHHOE U TIOBEPOYHOE 00OPYIAOBAaHUE ISl MOBEPKH M KaTHOPOBKU CPENICTB U3MeE-
penuil TeMneparypsl. ['ocynapcTBenHas nosepounas cxema it CU remneparypsl.

Paznen 12. U3mepeHus 31eKTPHYECKUX M MATHUTHBIX BeJIUYMH. Paguorexunyeckue u paamo-
3JIEKTPOHHBbIE U3MEPEeHHUS

OcHOBBI 00€ecrieueHHs] EAMHCTBA U3MEPEHN 3JIEKTPUUECKUX U MarHUTHBIX BEJIMYMH. ['ocyaapcTBeH-
Hasi cucreMa oOecreueHus €AMHCTBa M3MepeHui. MeTposjoruyeckie OCHOBBI MOBEPKU U KaJIMOPOBKH
CPEICTB 3JEKTpUUYECKUX n3MepeHuil. Haznauenune, KOHCTPYKIUS, MPUHIINII AEHCTBUS aMIEPMETPOB, BOJIBT-
METPOB, BATTMETPOB, BAPMETPOB, OMMETPOB, CUETUMKOB IIEKTPUUECKON IHEPTUH, MOCTOB TIOCTOSIHHOTO TO-
Ka, MOTEeHIIMOMETPOB MOCTOSIHHOTO ToKa. [loBepka n kannOpoBka MpuOOPOB MPSAMOTo ASUCTBUS U TPUOOPOB
cpaBHeHusl. [ToBepka 1 kaarOpoBKa M3MEPUTENBHBIX MPeoOpazoBaTeeil U Mep IEKTPUUECKUX BETUYHH.

OcHoBBl ~ OOecrie4eHHs] €IMHCTBA PAJMOTEXHUYECKUX U  PAJAUOAIEKTPOHHBIX  H3MEpPEHUH.
I'ocynapcTBeHHas cucreMa oOecreueHHs! eIMHCTBA PAaAMOTEXHUUECKUX U PaJUO3JIEKTPOHHBIX H3MEPEHUH.
MeTtponoruueckue OCHOBBI TOBEPKM U  KaTUOPOBKU CPEICTB  PAJIUOTEXHUYECKUX H3MEpPEHUH.
M3meputenbHble T€HEPAaTOphl HMMITYJIBCHBIX CUTHAJOB, MX IOBepka M KainuOpoBka. HwuskouacToTHbIE
U3MEpUTENIbHbIE TEHEPATOPhl, UX MOBEpKa U KanuOpoBka. CpeacTBa U3MEPEHUN HaIIPSHKEHU, UX TIOBEpPKa U
kaauOpoBka. CpencTBa U3MEPEHUIl YacTOThl, MHTEPBAJIOB BPEMEHH, MX MOBepKa U KanubpoBka. Cpenacta
U3MepeHuil mapameTpoB (GOPMbI CUTHAJIOB, MX NTOBEPKA U KaJIMOpOBKa.

Pa3nen 13. U3mepeHust pU3NKO-XMMHYECKOT0 COCTABA H CBOHCTB BelIeCTB

OcHOBBI (PU3NKO-XMMHUYECKOT'O COCTaBa M CBOMCTB BemlecTB. Knaccudukanus cpenctsa aHanu3a co-
CTaBa W KOHIIEHTpalHMi Ta3oB (00bEMHBIE XMMHYECKHE, TEIJIOBbIE, MarHUTHBIE, ONTUYECKUE, XEMIIIOC-
LIEHTHbIE ra3oaHaan3aTtopsl). OU3UKO-XMMUYECKHE METObl aHann3a. Knaccupukanus METOm0B U CPEICTB
n3MepeHuil (PU3NKO-XMMHUECKOT0 cocTaBa UM CBOMCTB BemlecTB. PoromeTpus. CrnekTpooToMeTpHsi B BU-
mumoit 1 Y@ n UK obnactsax cnektpa. MosnekynsipHas CEKTPOCKONUS. ATOMHO-3MUCCHOHHAs U aTOMHO-
abcopOILMOHHASI CIEKTPOMETPHUS. DINEKTPOXUMUYECKHE METO bl aHalIn3a (BCIIOMOTaTEeNIbHBIE U U3MEPUTETb-
HBIE JEKTPOoabl, pH-METphl, HOHOMEPHI, KOHAYKTOMETPHI. XpoMarorpaduyeckre MEeTobl aHaiau3a. Buiel
xpomatorpaduu: ra3zoBas, KUAKOCTHasA, HOHHAs Xpomarorpadus. ['azoBas xpomarorpadus. OCHOBBI METO-
na. O6opyznoBanue, Matepuanbl. O6sacTb mpuMeHeHus. BricokoaddexkTuBHas KUIKOCTHAS XpoMaTorpadus
(BOXKX). OcnoBel meTona. BOXKX- obopynoanue. O6nactu npumenenus. Monnas xpomartorpadus. Jlo-
CTOMHCTBA U OrpaHuueHust Mmeroaa. OcHOBBI MeToaa. O6IacTh MPUMEHEHUSI METO/Ia TP aHaJIN3¢ KaTHOHOB
u aHuoOHOB. OCOOEHHOCTH MPOOOMOATOTOBKH MPH pealli3allid WHCTPYMEHTAJIBHBIX METOIOB aHaJIM3a.
CpencTBa u3MepeHHi BIa>KHOCTH (TUTPOMETPHI, BIIArOMEPHI).



Paznes 14. OnTnyeckne u oNTHKO-QU3NYECKHE U3MEPEHHS

OCHOBHBIE TOJIOKEHUS PHEPTeTHUECKOW (POTOMETPUN U CBETOTEXHUKHU. METO/bI BBINOJIHEHUS U3Me-
pEeHUsI OCHOBHBIX ITapaMETPOB U XapaKTEPUCTUK ONTHUYECKOrO U3JIy4eHUs. MeTpOJIOrHiecKue U aHaJIUTHY e-
CKHE OCHOBBI ONTHKO-(U3NYECKUX METO10B. OCOOEHHOCTH ONTUKO-(DU3NYECKUX U3MEPEHUN pealbHbIX 00b-
eKTOB. AHAJUTUYECKHE M METPOJOTUYECKHE XaPAaKTEPUCTHUKU CPEICTB ONTHUKO-(PU3UUYECKUX H3MEPEHUI.
ITpuGops! 1 U3MEpeHU ONTHYECKOW IIOTHOCTU. [TpuOOpHl JTIOMHUHECLEHTHOTO aHalu3a, UX MOBEpKa U
KaTmOpOBKa.

Pa3nes 15. BuOpoakycruyeckue usmepeHust

ObecneueHne eAMHCTBA B aKycTUKe U BUOpoakyctuke. LlIkanbl n3mMepeHuii, ux BOCIpPOU3BEACHUE U
nepeaaya B akyCcTHKe U BuOpoakyctuke. lIpeoOpasoBartenu u u3MepHuTeIbHbIE IPUOOPHI HAa UX OCHOBE. Pa-
Ooune cpeacTBa Uil U3MEPEHUH B aKyCTUKE U BUOpoaKkycTuke. MeToibl U CpeJCTBA MOBEPKU U KAJIMOPOBKH
CpPEe/ACTB U3MEPEHUH B aKyCTHKE M BUOpoakycTuke. OPU3nuecKkue OCHOBBI TEOPUH MEXAHUYECKHUX KOJIeOaHUi.
Bubpomerpsl 1 u3MepuTeabHbIE NpeoOpa3zoBareny BuOpauuu MU ynaapa. IloBepouHble BHOpalMIOHHBIE U
ylapHble YCTaHOBKH. McmbITaTensHble BUOPAIIMOHHBIE M yIapHbIE YCTaHOBKH. [loBepka n KannmOpoBKa m3-
MepUTENIbHBIX IpeoOpa3oBaTeneil Bubpanuu u yaapa. [loepka u kanubposka BuObpomeTpoB. ObecnieueHue
€IMHCTBA THAPOAKYCTUYECKUX M3MEpeHUi. MeTo/bl MOBEPKH U KaTHOPOBKU THIPOAKYCTHYECKUX U3MEPH-
TEJIbHBIX MpeoOpazoBaTesei.

Pa3zpnen 16. U3mepeHusi XapaKTepUCTHK HOHU3UPYIOIIMX U3JIyYeHUH U AAePHBIX KOHCTAHT

OObecrieueHne €IUMHCTBA H3MEPEHUN XapaKTEPUCTHUK HOHU3HUPYIOIIUX HW3JIyUEHUH U  SJIEPHBIX
KOHCTaHT. CpencTBa M3MEPEHHUM 3KCIO3UIMOHHON J03bl, MOIIHOCTH SKCHO3UIMOHHOW J03bl U MOTOKA
SHEPruu PEHTIEHOBCKOTO M TraMMa u3iydeHuid. CpeacTBa M3MEpPEHHMH MOIVIOMIEHHOM J03bl U MOIIHOCTH
MOTJIOMIEHHON 103l OeTa u3nmydyeHus. CpencTBa M3MEPEHUH MOIIHOCTH TMOTJIOIIEHHON J03bI (DOTOHHOTO
HMOHM3UpYIoUIero uanydeHus. CpeacrBa U3MEpEHUN aKTUBHOCTHU U yJIEJIbHON aKTUBHOCTH PaluOHYKIIUIOB.

CpenctBa M3MepeHHMH aKTHBHOCTUM HYKIWAOB B alb(da-akTUBHBIX raszax. CpeacTBa H3MepeHUit
aKTUBHOCTH HYKJIMJOB B Oera-akTUBHbIX Tra3zax. CpeacrBa u3MepeHH 0O0BEMHOW aKTUBHOCTU
palMoaKTUBHBIX a’po3onel. IloBepka (kaaMOpoBKa) CpPeACTB U3MEPEHUN HOHU3UPYIOIIUX H3TyYSHUH.
Panuanuonnsiit kontposs (PK). Opranuzanus PK B Poccuiickoit @eaepanuu. Metonudeckoe odecrieueHue
PK. Metonb! panuanuonsbix uaMepenuii. Ocobennoctu PK B pa3nuyHbIX oTpacisx.

4.3 [lpakTuyeckue 3aHATHA (CEMUHAPDI)

No 3ansTHs Ne Tema Kox-s0
pazzena 9acoB
19 5 Mertoabl U3MepeHHs TMHEHHBIX BEIUUUH ¢ IPUMEHEHUEM YCTaHOB- 4
' ku MCH 1
3.4 5 H3mepenne reoOMeTpUIeCKUX BETMINH MUKPOMETPHYECKIM WH- 4
CTPYMEHTOM
5 6 5 MeTobl H3MEpEeHHUS YTIIOBBIX BEJTMYNH C TPUMEHEHHEM YCTaHOBKH 4
' MCHU 5
78 5 W3mepenust HyTpoMepaMy WHAWKATOPHBIMU C [IEHOH JIETICHUS 4
' 0,01mMm
9,10 7 00630p BECOM3MEPHUTEIBHBIX TPHOOPOB JTAOOPATOPHOTO HA3ZHAUCHUS 4
11 12 8 Mertoap! u3mMepeHus pacxoja ¢ nomolursio cuérunkoB CI'K-4, 4
' CI'K-1,6
13, 14 9 MeTto1b1 H3MEpPEHUS AaBiIeHUs C npuMeHeHueM ycranosku MCH 4 4
MeToap! u3MepeHHst TEMIEepaTypbl C IPUMEHEHUEM YCTaHOBKU
15, 16 11 4
MCH 2
HToro: 32




4.4 IlpnmepHbie TeMbl pedeparta (5, 6 cemecTpbI)

[TpumepHbie Tembl pedepara (5 cemectp):

| ®usnueckue OCHOBBI U3MEPEHMI I€OMETpPUUYECKHMX BesM4yuH. [loBepodHas cxema [uid CpencTB
n3MepeHus AnuHbl. [lnockonapasienbHble KOHIEBBIE MephI AnuHbL. HazHaueHue, mosepka.

2 IToBepounsie nuHeiiku. Haznauenue, mosepka.

3 llItpuxoBeie Mepsl AnuHbL. HazHaueHue, nosepka.

4 T'eomerpuuecKkue AOMYCKH (OPMBI, OPUEHTALUU, MECTOPACHOIOKEHU U OUEHUs] OBEPXHOCTEH.
IToBepouHas cxema Juist CpeCTB U3MEPEHUHN OTKIIOHEHUN OT MPSAMOJIUHEHHOCTH U INIOCKOCTHOCTH.

5 MeToapl U CpeICTBa U3MEPEHUHM FEOMETPUUECKUX BEJIMYUH IITAHT€HUHCTPYMEHTAMM.

6 MeToapl M cpeacTBa M3MEPEHUII F€OMETPUYECKHUX BEJIMYMH MUKPOMETPUUYECKUMH CPEACTBAMHU
HU3MEpPEHHUI.

7 lloBepoyHast cxeMa Uil CPEACTB HM3MEPEHHUS YINIOB. Mephl IUIOCKOrO yria MpU3MaTH4ECKUe.
Haznauenue, nosepka.

8 CkoOBbI ¢ OTCYETHBIM yCTpOiicTBOM. HazHaueHue, MpUHIUN JEHCTBUS, IIOBEPKA.

9 Meronbl U cpeacTBa M3MEPEHHH TIE€OMETPUYECKMX BEJIWYUH WHAMKATOPHBIMU CPEACTBAMHU
U3MEPEHUM.

10 Metoabl u cpecTBa U U3MEPEHUH TIOCKOTO YIJIa.

11 Metoas! u cpeacTBa U3MEPEHNUN T€OMETPUUYECKUX ITapaMETPOB 3y0UaThIX KOJIEC, UX TIOBEPKA.

12 TpeGoBaHusi K MHKporeoMeTpuu mnoBepxHocTH. IloBepouHas cxema JUIsl CPEICTB HU3MEpPEHUH
[apaMeTpoB LIEPOXOBATOCTU. Mepbl LIEPOXOBATOCTH.

13 MeTobl ¥ cpesicTBa U3MEPEHUH T€OMETPUUECKUX TapaMeTPOB Pe3bObl, X MOBEPKA.

14 Metoas! u cpeacTBa U3MEPEHUN IEPOXOBATOCTU M BOJHUCTOCTH MIOBEPXHOCTH.

[TpumepHbie TeMbl pedepara (6 cemecTp):

1 MeTobl 1 CpelicTBAa U3MEPEHUN JaBIICHHUS.

2 MeTtonasl U cpeACcTBa U3MEPEHUN PacXo/ia BEIIECTB.

3 Metobl U cpeAcTBa U3MEPEHHH ypOBHS U 00beMa BEILECTB.

4 Metoapl U cpe/icTBa U3MEPEHUI TeMIIepaTyphl.

5 Merozsl U cpencTBa U3MEPEHUN MACCHI.

6 MeTobl U CpeCTBA U3MEPEHUN CUITBI.

7 MeTtozsl U cpecTBa U3MEPEHUN TBEPAOCTH.

8 MeTozbl U cpeficTBa U3MEPEHUN BPEMEHU U YaCTOTBHI.

9 MeToapl 1 CpeCTBA U3MEPEHUN AIEKTPUUYECKUX U MATHUTHBIX BEJTUYHH.

10 Metoas! U cpeAcTBa U3MEPEHUN PATUOTEXHUUECKUX U PAIHO3IEKTPOHHBIX BETUYHH.

11 Metos! U cpesicTBa U3MEPEHUH (PU3NKO-XUMHUYECKOT'O COCTaBa U CBOMCTB BEILIECTB.

12 Meroapl U CpeacTBa M3MEPEHUN XapaKTEPUCTUK HOHM3HMPYIOIIMX H3JIY4YeHUH U SJIEPHBIX
KOHCTAHT.

13 Metoasl u cpencTBa U3MEPEHNN aKyCTUYECKUX BEJTUYMH.

14 MeTobl ¥ cpesicTBa U3MEPEHHUI ONTUKO-(PU3HMUECKUX BEIUYHH.

5 Y4eOHO-MeTOaAMYecKoe o0ecneYeHne JUCIHUIIINHBI

5.1 OcHoBHas 1uTEpaTypa

1 Cexankuii, B. C. Metoabl u cpenctBa u3MepeHuid 1 KOHTpoJs : yuebHoe nocodue / B. C. Cekan-
kui, FO. A. Ilukanos, H. B. Mep3nukuna ; Cubupckuii ¢eaepanbubiii yauBepcuteT. — Kpacnosipck : Cu-
oupckuii penepanvubiii yausepcurer (COY), 2017. — 316 c. : mi. — Pexum goctyna: nmo noanucke. — URL:
https://biblioclub.ru/index.php?page=book&id=497517. — Bubauorp.: c¢. 304-305. — ISBN 978-5-7638-3612-
7.

2 Monna6aeBa, M. H. KoaTponsHO-u3MepuTenbHbIe MPUOOPHI 1 OCHOBBI aBTOMATHKH : Y4eOHOE T10-
cobue : [16+] / M. H. MonnabaeBa. — Mocksa ; Bonorna : Undpa-Umxkenepus, 2019. — 333 c. : un., Tadu.,
cxeM. — Pexxum mocryma: mo moamucke. — URL: https://biblioclub.ru/index.php?page=book&id=564226. —
bubmumorp.: c. 327. — ISBN 978-5-9729-0327-6.
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3 TexHuueckue cpeacTBa ydeTa U KOHTPOJIA : yueOHoe mocobue : [16+] / coct. . M. TTonos ; Keme-
POBCKUI rocynapcTBeHHbIN yHUBepcuteT. — KemepoBo : KeMepoBCkuil rocynapCTBEHHBIH YHUBEPCUTET,
2018. - 128 c¢. : wmm, cxem., Tabm. — Pexwm gocryma: mo mommucke. — URL:
https://biblioclub.ru/index.php?page=book&id=574110. — bubauorp. B ku. — ISBN 978-5-8353-2336-4.

5.2 JlonosiHuTEIbHAS JINTEPATYpa

1 dusuH, A. I'. MeToasl U cpeacTBa U3MEPEHUN, UCTIBITAHUN U KOHTPOJIS : yueOHOe Tocooue : B 5
gacTsax / A. I'. luun, C. B. [TonomapeB ; TamOOBCKHI TOCYIapCTBEHHBI TEXHUYECKHH YHHUBEPCUTET. —
Tam60B : TamboBckuii rocynapcTBenHbid Texuuueckuii yausepcuret (TT'TY), 2011. — Yacts 1. — 104 c. :
WL, TaoII., CXEM. - Pexum JOCTYyTIA: 10 IIOJITHCKE. - URL:
https://biblioclub.ru/index.php?page=book&id=277964. — bubnuorp. B ku. — ISBN 978-5-8265-0987-6.

2 usun, A. I'. MeToasl U cpencTBa U3MEPEHUHN, UCIIBITAHUA U KOHTPOJIA : yueOHOe mocodue : B 5
gactsax / A. I'. Ausun, C. B. Ilonomapes, I'. B. Mo3rosa ; Tam00BCKuii TOCYyIapCTBEHHbBIH TEXHHUYECKHUHA
yHuBepcuteT. — Tam0O0B : TamOoBckuii rocymapcTBeHHbINH TexHuueckuii yHuepcurer (TI'TVY), 2012. —
Yactp 2. - 107 ¢ : cxem, wuil — Pexum gpocryma: mno moamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=437084. — bubauorp. B ku. — ISBN 978-5-8265-1102-2.

3 HusuH, A. I'. MeToasl U cpeicTBa U3MEPEHUH, UCIIBITAHUA U KOHTPOJIA : ydeOHOe mocodue : B 5
gactax / A. I'. lusun, C. B. [lonomapes ; TamO0oBckMii rocyJapCTBEHHBIN TEXHUYECKUH YHUBEPCHUTET. —
Tam60B : TamboBckuii TocynapcTBeHHblii Texunueckuii yausepcuter (TI'TY), 2013. — Yacte 3. CpencrtBa
M3MEPEHUS TEMIIEPATypbl, ONTUYECKUX U paJualMOHHBIX BeIW4MH. — 117 c. : min. — Pexxum nocrtyna: no
noanucke. — URL: https://biblioclub.ru/index.php?page=book&id=277647. — bubmauorp.: c. 114. — ISBN
978-5-8265-1215-9(u. 3). — ISBN 978-5-8265-1225-8.

4 TusuH, A. I'. MeToasl U cpefcTBa U3MEPEHUH, UCIIBITAHUA U KOHTPOJIA : ydeOHOe mocodue : B 5
gactax / A. I'. lusun, C. B. Ilonomapes ; TamO0oBckMii rocyJapCTBEHHBIN TEXHUYECKUH YHUBEPCHUTET. —
Tam60B : TamOoBCKHii TOCYHapcTBeHHBINH TexHrueckuii yausepcutet (TI'TY), 2014. — Yacts 4. MeTosl u
CpeICTBa U3MEPEHHUs COCTaBa U CBOMCTB BemiecTB. — 104 c. : ui., Tabin., cxeM. — Pexxum gocrtyma: mo moj-
mucke. — URL: https://biblioclub.ru/index.php?page=book&id=277932. — buGmuorp.: c. 97. — ISBN 978-5-
8265-1272-2.

5.3 llepuoanyeckue U31aHUA

— CranmapTtel U KadecTBO : XypHan // CranmapTtel u kadectBo+Business excellence/ JlemoBoe
cornamenue. — M : PUA «CranpapTsl U KauecTBO» (JOCTYMHbIE BRIITYCKU IO Katajory oubnuoreku OI'Y);

— Mertponorus : xypHai. — M. : CrangapTuH(OpM, (IOCTYMHbIE BBIITYCKH O KaTajaory OMOIMOTeKH
ory);

— W3mepurenbHas TeXHUKA : )KypHall. — M. : AreHTcTBO «Pocrnedatsy, (AOCTYIHBIE BBIITYCKH IO Ka-
tanory oubnuotexku OI'Y);

— 3aKkoHOJIaTeNbHAs ¥ MPUKIaIHast METPOJIOT s : )KypHalL — M. : ArentctBo «Pocneuatsy, (TocTyn-
HBIE BBIMMYCKH 10 KaTayory ouommoreku OI'Y).

5.4 UnTepHeT-pecypcsl

B mporiecce 00yueHus pelycCMOTPEHO CHCTEMATHUECKOE 0OpaIlieHUe K pecypcam:

— http://e.lanbook.com/ — anexTpoHHO-OMOIMOTEUHAs cucTemMa «31aTenbeTBO «JIaHb»y;

— https://biblioclub.ru/ — snexkrponHo-OMbOMMOTEUHAST cHUCTeMa «YHHUBEPCUTETCKAass OHOTHOTEKA
OHJIAliH;

— https://eivis.ru/basic/details — Yuusepcanbubix 6a3 nanubix "MBUC";

— https://openedu.ru/course/misis/MOC/?session=spring_2025 — «OtkpsiToe 0oOpa3oBanue», MOOK:
«MeTtpoJiorus».

— https://lib.osu.ru/search — nayunast 6u6imorexa OpeHOYpPrcKoro rocyapcTBEHHOTO YHUBEPCHUTETA,

— http://lwww.gost.ru — Caiitr ®enepaabHOro areHTCTBa M0 TEXHHYECKOMY PETyIHPOBAHHIO;

— http://www.metrob.ru/ — Metposorus. Merponorudeckoe ooecrieyeHrue Mponu3BOJICTBA;

— https://kachestvo.pro — CereBoe uznanue «I[TPO KAUECTBOy;

— https://www.kpms.ru — MeHeKMEHT KadecTBa.
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5.5 IIporpammHoe o0OecnedeHue, npodeccuoHajbHble 0a3bl JAHHBIX M HH(OPMANMOHHBbIE
CIPaBOYHbIE CHCTEMbI COBPEMEHHBIX MH(OPMAIIMOHHBIX TEXHOJIOTHIi

1. Onepaunonnas cucrema PEJ[ OC.

2. ITaket oducHbIx mpunoxenuit «MorOduc ObpazoBaHue»

3. lns pabotel ¢ pecypcamu MHTEpHET - BeO-Opay3ep Annexc https://yandex.ru/..

4. TAPAHT IInatdopma F1 [DnexTpoHHBIN pecypc]: cripaBOYHO-TIpaBoBasi cucreMa. / Pazpaborunk
OOO HIIIT «I"APAHT-Cepsuc», 119992, Mocksa, BopooseBbl ropsi, MI'Y, [1990-2026]. — Pexum mocry-
na B cetu OI'Y http://garant.net.osu.ru

5. ABTOMaTH3MpOBaHHAs MHTEpaKTUBHas cucrema cereBoro tectupoBanus - AUCCT (3aperucrpu-
poBana B POCIIATEHT, CBuaerenbCcTBO O TOCYJAPCTBEHHON perucTpaiuu nporpammel mis OBM
Ne2011610456, npaBoobnanarenr — OpeHOYprckuii TOCYJapCTBEHHBINH YHHBEPCUTET), PEXKUM JTOCTyIa -
http://aist.osu.ru.

6 MaTepuajibHO-TEXHHYECKOE o0ecnevyeHne JUCHUIIINHBI

VYuebHble ayAUTOPUH JUIsI IPOBEJCHUS 3aHATUH JIEKIIMOHHOTO TUIA, CEMMHAPCKOI0 THUIA, IJIs IpOBe-
JI€HUS IPYIIIOBBIX U UHIMBHUYAJIbHBIX KOHCYJIBTAIMM, TEKYIErO KOHTPOJIS U IPOMEKYTOYHON aTTECTALlAH.

AyIuTOpUM OCHAILEHB! KOMIUIEKTaMH YYEHUUYECKOH MeOenu, TEXHUUECKUMH CpeACcTBaMu 00yudeHus,
CIy’KaIllUMU ISl TIPEJICTaBICHUs yueOHoW mHpOpMauu O0NbIION ayTuTopun (MyJIbTHMEIHIHBIA POCK-
TOp, J10CKa, IKPaH).

[ToMemieHust sl CaMOCTOSTENFHONH PabOThI OOYYAIOMIMXCSI OCHAIICHBI KOMITBIOTEPHON TEXHUKOM,
noJKIto4€HHOW K cetn «MHTepHeT», M oOecmeyeH JAOCTYH B 3JEKTPOHHYK HH(OpPMAallMOHHO-
obpazoBarensHy0 cpeny OI'Y.
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