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1. OFBEM JIUCIIUIIJIMHBI

Bcero: 4 3aueTHBIX eUHULIBI TPYI0eMKOCTH (144 akageMHYecKUX Jaca)
Ounas popma o0yueHnust

By yueOHol paboThl Ha Bcio amc- Cemectp
LUIUIMHY 3)

AyIuTOpHBIE 3aHATHSI (KOHTAKTHAs padoTa ¢ mpenoaaBare-
JieM), BCero 4acoB 48 48
B TOM 4HCJe:
Jlexkuun 24 24
JlaboparopHbie pabOThI 24 24
[IpakTHyeckue 3aHATUS - -
CamocTrosiTejibHAasi paboTa, BCero 4acon 96 96
B TOM 4YHCJIe:
[ToaroroBka K ’3K3amMeHy 27 27
Kypcosast pabora 36 36
Jlpyrue BUIbI CAMOCTOSITEIILHOM PaOOTHI 33 33
(camocTOsATENTEHOE N3YYCHHUE TEM (Pa3/ieNIOB) NUCIUILINHDI)
Bua npomexyTo4HOM aTTeCTANMHU 9K3aMeH JK3aMeH
OO0mas TPy10eMKOCTh TUCIUIIJIMHBI M TPYI0€MKOCTH 110 ce- 144 144
MecTpaM, 4acoB




2. MECTO JNCIIUAIIJIMHBI
B CTPYKTYPE OBPA30OBATEJBHOM TPOT'PAMMBI

JucnuminHa « TexHudeckue u3MepeHus U Mpruoopsl» OTHOCUTCS K bioky 1
00s13aTeNIbHBIM JUCIUIIMHAM YacTH, GOpMHUPYEMON YyYaCTHHUKaMH 00pa3oBaTelib-
HBIX OTHOIIICHUH Yy4eOHOTO IUIaHa MOATOTOBKY OakajgaBpoB. M3ydeHnue AUCHUTIIN-
HbI SBJIAETCS HEOOXOAUMBIM 3JIEMEHTOM IPH IMOATOTOBKE BBHICOKOKBATUMUITUPO-
BaHHBIX OaKaJIABPOB-UHAKEHEPOB 0 YKa3aHHOMY HaIpPaBJICHUIO.

N3yyenne nuciumuivHbl 0a3upyeTcsl Ha pe3yibTaTax 00ydeHus, chopMupo-
BAaHHBIX MPU U3YUYECHUH CIICTYIOMIUX JUCHIUILINH:

- Matematuka;

- OU3MKa;

- Xumnd,

- TeopeTnueckas MEXaHUKa;

- [IpukinagHas MexaHuUKa;

- DJIEKTPOTEXHUKA U AJIEKTPOHUKA;

- Teopust aBTOMaTUUECKOTO YIIPABICHUS;

- MarepuanioseeHue;

- MeTponorus, cTanaapTH3anus U cepTUhUKAINS,

- DKOJIOTHUsl.

JUIsi ycnenHoro OCBO€HUs AUCUUIUIMHBI CTYJEHTHI JIOJKHBI 3HATh OCHOB-
Hble (PU3NYECKHUE 3aKOHOMEPHOCTH, UCIIONb3YyEMBbIE MIPU U3MEPEHUSAX, OCHOBBI Me-
XaHUKH, DJIEKTPOTEXHUKU U AIEKTPOHUKH, TEOPUH aBTOMATUYECKOTO YIIpPaBJICHUS,
OCHOBBI TEOPUU HM3MEPEHUH, TEOPUID M MPAKTHKY 3JIEKTPUUYECKUX H3MEPEHHM
yMETh 00padaThiBaTh CTATUCTUYECKUE JIaHHBIE.

B pesynbrare n3ydeHus AUCLHUIUIMHBI CTYJEHT JIOJKEH MOJIYYUTh 3HAHUS U
YMEHHUsI, HEOOXOAUMBIX JIJIsl BBIOOpA, CO3AaHMSI M DKCIUTyaTallud CPEACTB TEXHUYE-
CKUX M3MEpEHHH, a TaK)Ke€ METPOJIOTUYECKOT0 U MH(POPMAIIMOHHOTO 00eCIIeYeHH s
CUCTEM aBTOMAaTH3aLUN

Pe3ynbrarsl 00ydeHHs 0 JUCIUIIMHE HEOOXOAUMBI JISl BBIIIOJIHEHUS pa3-
JIJIOB KypCOBOTO MPOEKTa MO AUCUUIUIMHE « TexHHuueckue U3MepeHusi u npuodo-
pBDY, Ul TOCIEAYIOIIEr0 W3Y4YEHUs CIEHHAIBHBIX JUCUMIUIMH: «TexHuueckue
CpelCTBa aBTOMATHU3ALMKN», «ABTOMATH3alUs TEXHOJOTUYECKUX MPOLECCOB H
npou3BOACTBY, «lIpoekTUpOBaHME aBTOMATHU3WPOBAHHBIX CUCTEM», KYpPCOBOTO
MPOEKTUPOBAHMUS, @ TAK)KE BBITYCKHON KBaNM(DPUKAIMOHHOW pabOThl B 4aCTU MPO-
EKTUPOBAHUSI MEXATPOHHBIX YCTPOMCTB M CUCTEM HM3MEPEHUS] TEXHOJIOTMYECKUX
apaMeTpoB.

3. INTAHUPYEMBIE PE3YJIbTATBI OBYUEHUA

Lenbto ocBoeHUS TUCIUIUIUHBI « TexHuYeckue U3MEpeHus U Mpuoopb» sB-
asietcst GopMUPOBAaHKE 3HAHUNA B 00JIACTH aBTOMATH3UPOBAHHBIX CPEJICTB TEXHU-
YECKUX M3MEPEHHI, a TaKKe€ O METPOJIOTUYECKOM U MH(POPMALIMOHHOM olecreye-
HUW CHUCTEM aBTOMATHU3aLUH TEXHOJOTHYECKUX IPOLIECCOB.



3amavyaMy TUCIMIUIAHEI SBJISTFOTCS M3yYCHUE TIPUHITUTIOB BHIOOPA, CO3IaHUS
U OJKCIUTyaTallud CPEJICTB HU3MEPEHUW TEXHOJIOTMYECKUX MapaMeTPOB, a TAKKE
CIIOCOOOB METPOJIOTHUECKOT0 U MH(POPMAIIMOHHOTO 00ECIIEYeHHsS] CUCTEM aBTOMa-
TU3aIMU, METOJOB MPOSKTUPOBAHUS U3MEPUTEIBHBIX MPUOOPOB U MHGOPMAIIMOH-
HO-U3MEPUTENBHBIX YCTPOWCTB CHUCTEM YIIPABICHUS W aBTOMATHU3allUH; UMEHUE
BBIOMpATH cpecTBa TexHuueckux uamepenuit B ACY TII; metonel uamepenuit hu-
3MYECKUX BEJIMYMH; METPOJIOTHYeCKOe OOECIeUeHHE TEXHUYECKUX H3MEPEHHUI;
puOOPBI KOHTPOJISI OKPY’KAIOIIEH Cpe/bl U MPOMBIIUIEHHBIX BEIOPOCOB.

Komnerenuun, popmupyemMbie B pe3yJibTaTe OCBOCHUS AUCIUIUIMHBIL:

- CIocOOHOCTh OCYHIECTBIIATh COOp M aHAIM3 MCXOJHBIX JAHHBIX JJIS pac-
4eTa ¥ MPOSKTUPOBAHUS CUCTEM U CPEACTB aBToMaTu3anuu u yrnpasineHus([1K-4);

- CrtocoOHOCTh pa3padaThiBaTh MPOEKTHYIO IOKYMEHTAIMIO B COOTBETCTBUU
C IMCIOIIMMUCS CTaHIapTaMH U TeXHHuYecKuMu yciaoBusMu(I11K-5);

- C1ocoOHOCTh OpraHU30BaTh METPOJIOIHUECKOE 0OecTieueHNe MON3BOICTBA
CHCTEM M CPEIICTB aBToMaTu3anuu u ynpasienus (I1K-9);

B pe3ynbraTte nzydeHus TUCHUIUIMHBI O0YyJIarOIANCS TOTKEH:

- 3HaTh MPUHIMIBLI MOCTPOEHUS MH(POPMAIIMOHHO-U3MEPUTEIBHBIX CHCTEM
aBTOMAaTH3MPOBaHHOIO mpou3BoacTBa (st [1K-4);

- 3HaTh METOJbl M CPEICTBA HM3MEPECHUN IapaMeTPOB TEXHOJIOTHMYECKHUX
nporecco (s [1K-5);

- 3HaTh BHJIBI U cpencTBa TexHndeckux namepenuit B ACY TII (s I1K-9);

- YMeTh NPUMEHATh KOHTPOJBbHO-U3MEPUTEIBHYIO TEXHHUKY IS KOHTPOJIS
KadyecTBa MPOAYKIIMA U METPOJIOTHYECKOr0 00eCTieYeHUsI MPOAYKIIUA U TEXHOJIO-
THYECKUX MPoIieccoB ee u3rotorienus (ms [1K-9);

- YMeTh Npou3BOAUTH PACUEThl U MPOEKTHUPOBAHUE OTACIBHBIX OJIOKOB U
yYCTPOHCTB MH(DOPMAITMOHHO-U3MEPUTENBHBIX crcTeM (st T[1K-4);

- YMETh NPUMEHSITh METOJIbI U CPEJICTBA U3MEPECHUS MTAPAMETPOB TEXHOJIO-
ruyeckux nporeccor (s [TK- 9).

- Brnagets HaBbIKaMu 00paOOTKHM AKCIIEPUMEHTAIBHBIX JAHHBIX M OIICHKH
TOYHOCTH (HEOIPEJACICHHOCTH) M3MEPEHMM, WCIBITAHUA W JOCTOBEPHOCTH KOH-
tpons (mus T1K-4,ITK-5,11K-9).

NuaukaTtopsl M JECKPUNTOPHI YaCTH COOTBETCTBYIOLIEW KOMIIETEHIINH,
dbopMupyeMoii B Mpolecce H3y4eHUs AUCIHUIUIMHBI « TeXHUYecKue u3MepeHus
U TIPUOOPBI», OIICHUBAIOTCA TPH MOMOIIM OIEHOYHBIX CPEJICTB.

[Tnanupyemblie pe3yIbTaThl 00YYSHHS TI0 TUCHUTITHHE « T eXHUYeCKHe n3MEpPEHUs U IPUOOPHI,
UHAUKATOPHI nocTkeHust komnerenuuil [1K-4, TTK-5, ITK-9 nepeyeHp OlleHOUHBIX CPEACTB

Ne | Kon nnauka- HanmenoBanue Kon mimannpy- | Ilnanupyemsie pe- | HaumenoBanue

n/ | Topa qocTU- WHJIUKAaTopa J0- €MOro pe- 3yNbTaThl 00y4Ye- OLIEHOYHBIX

I | JKCHHSI KOM- | CTIDKCHHUSI KOMIIe- | 3ynbTaTa o0y- HHUS CPEICTB
METEHIUN TEHIUU YEHUSI




N-1 -rg-4 3uate: npuHimnsl | 3 (UI-1mk.4) 3naeT: npuHOUNGI | Bompockr mis
MOCTPOCHUS  UH- MOCTPOCHUSI ~ WH- | CAAUYU DK3ame-
dbopMaroHHO- (hopmarmoHHo- Ha
U3MEPUTEIIbHBIX HU3MEPUTEIIbHBIX
CHCTEM aBTOMAaTH- CHCTEM aBTOMAaTH-
3UPOBAHHOTO TIPO- 3UPOBAHHOTO TPO-

H3BOJICTBA HW3BOJICTBA

N1-21x-4 Ywmerb:npousBoau | Y (UJ-rik-4) Ymeer: npousBo- | Borpocer s
Th pacuéThl U MPO- JIUTh Ppacu€Tbl U | CAA4YM SK3ame-
eKTUPOBAaHHUE OT- MIPOEKTUPOBAHUE Ha
JIEJIbHBIX OJIOKOB U OTJEJIbHEIX OJIOKOB
YCTPOMCTB UH- U YCTPOWCTB WH-

(dbopMaroHHO- (dhopmarmoHHo-
HU3MEPUTEIIbHBIX WU3MEPUTEIIBHBIX
CHCTEM CHCTEM

N1-31x-4 Bianers: HaBbl- | B (U-3nk4) | Boamer: HaBbika- | Borpockr s

KaMu  00pabOTKH MU 00paboOTKH | cauM  dK3ame-
AKCIIEPUMEHTAJIb- SKCIEPUMEHTANIb- | Ha
HBIX JaHHBIX U HBIX JAHHBIX MU
OLICHKM TOYHOCTH OILICHKU TOYHOCTH
(HEeoIpeIeIeHHO- (HeompeneneHHo-
CTH) HU3MEpEHUH, CTH) H3MEpEHUuH,
HUCIIBITAHUNA MW JI0- HUCIBITAaHUH H JO-
CTOBEPHOCTH KOH- CTOBEPHOCTH KOH-
TPOJIS TPOJIA

N-1nks 3nats:  Metoasl U | 3 (MIA-1ks) 3naer: Meroanl u | Bompockr s
cpencTBa M3Mepe- CpencTBa HU3MEpe- | ciauu  dK3amMe-
HUWA  [apaMeTpoB HHAW  IapamMeTpoB | Ha
TEXHOJIOTHYCCKUX TEXHOJIOTHYECKUX
MIPOIIECCOB TIPOIIECCOB

N/I-2nk-5 YMeTs: npume- | Y (UI-21IK- | Ymeer: npumensTs | Bornpocsr s
HATh METOJABI U | D) METOABl W CpeJ- | CAaud DK3ame-
cpencTBa M3Mepe- CTBa  M3MEpEHHUs | Ha
HUS  MapaMeTpoB rmapaMeTpoB  TeX-
TEXHOJIOTHYECKUX HOJIOTHYECKHX
MIPOIIECCOB TIPOIIECCOB

NI-3nk-5 Bnagers: HaBwika- | B (M/I-311K-5 | Bnaneer: naBbika- | Bompockl s

MU o0paboTku MU 00palboTKH | crayu dK3ame-
AKCIIEPUMEHTAJIb- SKCIEpUMEHTANIb- | Ha
HBIX JAHHBIX W HBIX JaHHBEIX U
OLICHKM TOYHOCTHU OILICHKM TOYHOCTH
(HEeompeeIeHHO- (HeompeneneHHo-
CTH) U3MEpEHUH, CTH) U3MEpPEHHUH,
HUCIIBITAHUN W JO- HCHOBITAaHUHA H JO-
CTOBEPHOCTH KOH- CTOBEPHOCTH KOH-
TPOJIS TPOJIS

NI-1nk-9 3HaTB: Bugael U | 3 (M-1pk-9) 3Haer: BUABl W | Bonpocel A
CpeicTBa  TEXHH- CpelncTBa TEXHWYE- | CIayu  dK3aMe-
YECKUX U3MEpPEHUN CKMX U3MEPEHMU B | Ha
B ACY TII ACY TII

N-2r1x9 YMeTh: npume- | ¥V (UI-21IK- | Vmeer: npuMe- | Bormpocsl i




HATH KOHTPOJIbHO-
U3MEPUTEIBHYIO

TCXHUKY JIsI KOH-
TpoOJsE  KadecTBa
NPOAYKIIUA U MET-
POJIOTHYECKOTO

obecrieueHust mpo-
NYKIIUA M TEXHO-

9)

HATb KOHTPOJIbHO-
U3MEPHUTEIbHYIO

TCXHUKY JIs1I KOH-
TpOJSi ~ KadecTBa
NPOAYKLIAA U MET-
POJIOTHYECKOTO

obecrniedeHus mpo-
AYKIUA W TEXHO-

cJadyn J3SK3aMeE-
Ha

JIOTUYECKHUX TIPO- JIOTHYECKHUX  IPO-
IIECCOB €€ U3Io- IIECCOB €€ MH3ro-
TOBJICHUS TOBJICHUS
9 N I-3nko Bnaners: HaBwika- | B (M/I-311K-9 | Bnaneer: naBbika- | Bormpockr s
MU 00paboTKu MU 00paboTKH | cmaum  dK3ame-
IKCIIEPUMEHTAIb- IKCIIEPUMEHTAb- | Ha
HBIX JAaHHBIX W HBIX JaHHBIX U
OIICHKH TOYHOCTH OIICHKH TOYHOCTH
(HeompeIeIeHHO- (HeompeeneHHo-
CTH) HU3MEpEHUH, CTH) H3MEpEHUuH,
HUCTIBITAHUN U J0- HCTOBITAHUN H J10-
CTOBEpHOCTH KOH- CTOBEPHOCTU KOH-
TPOJIS TPOJIS
4. COIEP KAHUE JJUCIUIIJINHBI
4.1. YueOHO-TeMaTH4YeCKU IJIaH
Ounas popMma o0yueHHs1
Koau4ecTBO 4aCOB KOHTAKTHOI
Homep padoThI ¢ mpenogaBarejieM
Pvéesx HaumenoBanmue pasjaeJa, TTabona-
yoesxx | pa3jaedna, abopa
TeMbI IpakTuy.
TEeMBbI Jlexkmun TOPHBIE
3aHATHA
padoThI
I'ocynapcTBenHas cuctema mpubOpoB U
1 cpencts aBTomaruzauuu (I'CII), npun- 1 - -
IIUTIBI TOCTPOCHHUS
TUmoBEIE CTPYKTYPHI CPEJICTB U3MEpE-
PyGex 5 Huit (CH) B cuctemax yrnpaBieHUs U aB- 9 i i
1 TOMaTH3aluH, UHHOpPMaLIMOHHO-
n3meputenbHble cuctemsl (MNC).
3 OCHOBHBIE METPOJIOTHICCKUE XapaKTe- 9 i i
puctuku CU u ux HopMuUpoBaHue.
Py6exubiit KoHTpoas Ne 1 1 - -
N3meputenbHbie mpeoOpa3oBaTenu aat-
4 YUKW (U3HYECKUX BEJIMIMH B CHCTEMaX 9 i 4
Pybex MIPOMBIIIIJICHHONW aBTOMATU3AIMH U
2 YIIPaBJICHUS.
5 Bubl TeXHUYECKUX U3MEPEHUM. 6 - -
PyGexHbIit KOoHTposb No 2 1 - -
N3mepenne reoMeTpuiecKiux U MeXaHu-
PyGex 6 YEeCKUX BEJIMYMH B aBTOMATH3UPOBAH- 3 i 8
3 HOM MaIllTHHOCTPOUTEITHHOM TIPOU3BO/I-
CTBE.




W3mepenne Temneparypsl, JaBIeHHUS,

7 YPOBHSA U pacxo/1a )XKUIKUX U Ta3000- 3 8
Pa3HBIX Cpell, ChITyYHX MaTepPHAJIOB.
V3MepeHune CBOMCTB U COCTaBa BELIECTB.
H3mepenne 5K0I0rHuecKux

8 napameTpoB. Mi3mMepeHue u KOHTPOIIb 2 - 4
MIOKa3aTelie KayecTBa NPOTyKIIUH.
Py6exHb1il KoHTposb Ne 3 1 - -

Bceero: 24 - 24

4.2. Conep:kanue JIEKIIMOHHBIX 3aHATHI

Tema 1. I'ocyoapcmeennas cucmema npudopoe u cpeocme asmomamu3ayuu
(I'CII), npunyunvl nocmpoenus
['ocynapcTBeHHast cuctemMa MpuOOPOB: MPUHITUIBI MTOCTpoeHUsa. OCHOBHBIE
BeTBH cuctembl. Knaccudukamus cpencts usmepenus (CH) u aBTomaruzanuu.
OcHoBHble xapaktepuctuku CH 1 aBTOMaTU3anum.

Tema 2. Tunoewvie cmpyxkmypuot cpeocme usmepenuit (CH) ¢ cucmemax ynpaee-
HUA U agmomamusayuu, UHQGoOpmayuonHo-uzmepumenvrvie cucmemol (MUC)
TumnoBbie CTPYKTYpHI CPEACTB U3MepeHus. Knaccudukarus u3MepuTenbHbIX
npeodpazoBareneid. [Ipubopsl HEMOCPEACTBEHHONW OLICHKU, MPUOOPHI CIEASIIETO
ypaBHoBemmBaHus. CoBpeMeHHble MUKponponeccopable CH, ux CTpyKTypa, y3ibl
u xapaktepuctuku. UVC, ctpykTypa u TUIOBBIE (DYHKIIHH.

Tema 3. Ocnosnvie memponozuueckue xapakmepucmuxu CH u ux nopmuposanue.
Cratuyeckue W JIUHAMUYECKHE MeETpojornueckue xapakrepuctuku CU:
Tounocts u kinaccudukanus norpenrHocteit CU. [lorpemHocT U Ki1acchl TOYHO-
ctu CU B ctangaprax PO wu 3a pybexxom. [IpuHIUNGBI rocy1apcTBEHHON CUCTEMBI
oOecrieueHus: eMHCTBA U3MEPEHU.

Tema 4. H3mepumenvHoie npeodpazosamenu 0amuuKy QunuecKux ¢eaudun 6
cucmemax nPOMblUIEHHOU A6MOMAMUZAUUU U YRPABIEHUA.

DOneKTpoOMarHuTHbIE MpeoOpa3oBaTenu W JaTYUKU. DOTOINEKTPUUECKUE
npeoOpa3oBareiay U JaT4vKu. VM3MeputenbHble peoOpa3oBaTein U JAaTYUKU CO-
NPOTUBJICHUS. TepMO3JIEKTpUUYECKUE U3MepUTENbHbIe NpeodpazoBaTenu. Ilbe3o-
AIIEKTPUYECKUE U3MEPHUTENbHBIE NpeoOpa3oBaTenu U AaTyuku. EMKOCTHBIE H3Me-
puTenbHbBIe TpeoOpazoBaTenu. MoHM3alMOHHbIE U3MEpUTEIbHbIE MpeoOpa3zoBaTe-
M. DNEKTPOXUMHUYECKHUE H3MEpUTENbHbIE MpeoOpa3oBaTenu. YIbTPa3ByKOBBIE
U3MEpHUTENIbHBIE TPe00pa3oBaTEH.

Tema 5. Buowvl mexnuueckux uzmepenuil.
Bunbl Texunueckux mmepenuil. Kimaccudukanmsi TeXHUYECKUX U3MEpPEHUN
o mpu3HakaM. MexaHu3auus U aBTOMAaTH3alMs TEXHUYECKHX u3MmepeHuid. Kon-
TaKTHbIE U OECKOHTAKTHbBIE U3MEPEHUSI.



Tema 6. H3mepenue zeomempuuecKux u MeXaHu4ecKux 6eJIUYUH 6 A6moMamu-
3UPOBAHHOM MAUWUHOCIPOUM EJIbHOM RPOU3E00CHEe.

N3mepenne reoMeTpuueckiuX U MEeXaHM4ecKuX BeduyuH. MHpopMalnoHHo-
WU3MEPUTEIBHBIE MOJCUCTEMBI JUHENHBIX U KPYTOBBIX MEPEMENIEHU B CUCTEMAX
ynpasieHus. BeiOop m3aMepuTenbHbIX MpeoOpa3zoBareeil nepeMenieHus s CH-
crem UIIY Meramiopexyuux CTAaHKOB.

N3mepenne napaMeTpoB JIBHKEHHSI B aBTOMATU3UPOBAHHOM O00OpPYAOBAHHH.
[TpuGopbl 1 METO/IbI U3MEPEHUS CHJI, MOMEHTOB U Macc MeTOo/bl, CPECTBA U aB-
TOMATHU3AIMS U3MEPCHUN MEXaHWYECKUX HAMPSDKCHWHA U aepopMalinuii, TBEPIAOCTH
Y yIAPHOU BSI3KOCTH MaTEpHUaJIOB.

Tema 7. H3mepenue memnepamypul, 0a61€HUA, YPOEGHA U PACX00A HCUOKUX U
2a3000paznvlx cpeo, colnyuux mamepuanos. Uamepenue ceoiicme u cocmaea
eeuiecms.

N3mepenue temneparypsl. TemneparypHble mkaiasl. Kitaccupukaius Meto-
JIOB U BBIOOP IIPUOOPOB U3MEPEHUS TeMIIepaTypbl. ABTOMATHYECKUE PETYIATOPHI
TeMIIepaTyphl.

N3mepenue mamieHus, ypoBHs, pacxona. Kmaccudukarus meromnoB u CU
naBiieHus. BeiOop, ycraHOBKa, TOBEpKa U 3aluTa MpUOOPOB M3MEPEHHUS JTaBICHUS
OT arpeccuBHbBIX cpen. Kiaccudukaius MeTOI0B, CPEJICTB U aBTOMATU3ALMS U3-
MepeHuit ypoBHs. Knaccudukaius MEeTOA0B, CPEJCTB U aBTOMATH3alMs U3MEpe-
HUS pacxoja U KOJIMYECTBA BEIIECTRA.

Omnpenenenue cBOMCTB U coctaBa BemiecTB. Kimaccudukanus ananutuue-
CKHX METOJIOB U MpruO0poB. OCOOCHHOCTH aHAIN3a KUJKUX U Ta3000pa3HbIX CPEl.

Metoabl U3MEpeHUs TUIOTHOCTHU, BSI3KOCTH, MOKA3aTelNsl MPEIOMIICHUS KU~
KUX Cpel.

Tema 8. H3mepenue rkonozuueckux napamempos. Uamepenue u Konmpono no-
KazameJeil Kayecmea npooyKyuu.
Omnpenenenre 2K0JIOTMUECKUX MapaMeTpoB. [Ipubopbl U CUCTEMBI KOHTPOJIS
KauecTBa OKpykaromux cpe. CUCTeMbl 3KOJIOTMYECKOT0 MOHUTOPHHTA.
KonTpoas kauecTBa mpoayKiuu. XapakTEPUCTUKA METOJIOB KOHTPOJIS Kaue-
CTBa MPOAYKUMH. VIcnbITaHUS MPOAYKIIMU M MX OCHAIICHHE METPOJIOTHYECKUMU
CpEIICTBAMH.

4.3. JlabopaTopHbIe 3aHATHS



HopmaTus Bpe-

Homep
HaumenoBa- MEHH, 4ac.
pasae- H 6 —
1. Te HHe pa3jeJa, anMeHOBaHMe J1a0opaTopHoii padoTrsl | OuHasi ¢op-
1\;1,1 TeMbI Ma
o0y4eHust
N3yuenne npoMbIIUICHHBIX JATYUKOB CH-
N3mepurens-
CTEM YIPABIICHUS HENPEPBIBHBIMU IIPO- 1
HBIE IpeoOpa-
L[ECCaMHU
30BaTENIU JaT-
N3yuenne npoMBIIUICHHBIX JATYUKOB
quKK Qusnde- 1
TEeMIIepaTypbl
CKHX BEJIMYUH

4 N3yuenne npoMBIIUICHHBIX JATYUKOB

B CHCTEMAXx 1
JIABJICHUS

MPOMBIIIICH-

o N3yuenne npoMBIIUICHHBIX JATYUKOB

HOI1 aBTOMA- 0,5
pacxoja

TH3AIUU U
N3yuenne mpoMBIIUICHHBIX JATYUKOB

yIpaBIeHUS 0,5
YPOBHS

N3mepenue HccenenoBanue n3MepuTeIbHO- 2

reomMerpuye- MH(OPMAIMOHHON CeIbCHHHOM CUCTEMBI

CKHX M Mexa- | McciienoBanue TMHEUMHBIX WHIYKTOCHHOB 2

HUYECKHX Be-

6 JTHYKH B AB- HccnenoBanue ONTHKOAIEKTPOHHOIO Ipe-
TOMATH3HPO- 06}3a30BaT€JI$I CO CBETOBOJHOM CTPYKTY- 2
BAHHOM Ma- POl 17151 UBMEPEHHUSI MAJIbIX NTepEMELICHUN
LIMHOCTPOH- HccnenoBanue TeH304aTYUKOB
TEJIBHOM IIPO- 2
W3BOJICTBE.

N3mepenue N3yuenue npuOOpoB AJIsl U3MEPEHUS TEM-
TEMIIepaTyphl, | neparypbl. T€pMOMETPHI CONMPOTUBIIECHHUS. 1
JaBJICHUS, DJIEKTPOHHBIN aBTOMATHYECKUN MOCT

yYpOBHsA U pac- | V3ydyeHue npubOpoB Ui U3MEPEHUS TEM-

XO0JIa )KUIAKHUX | TIepaTypbl. TepMOMETpPBI COMPOTUBIICHHUS. 1
U razooopas- DNEeKTPOHHBIM aBTOMATUYECKHUI TOTEH-

7 HBIX CPEJ, CbI- | [IUOMETP
My4uX Mare- W3ydenue npruOOpoB A U3MEPEHUS 1aB- 2
puanos. 13- JeHus
MEpEHNE W3meputenbHble npeoOpazoBarenu. Can- 2
CBOWCTB U CO- | ¢hup 22JIU
CTaBa BC- N3yuenune mpubOpOB IJisi N3MEPEHHS

2
IICCTB. YPOBHA
H3mepenune HccnenoBanue napamerpos 3D-nipodust
HKOJIOTUYECKU | TOBEPXHOCTHOTO CIIOS JETaJEH.
X TITapaMeTpOB.

8 W3mepenue u 4
KOHTPOJIb
roKasareJeu
KauecTBa
MPOJTYKIIUH.

Bcero: 24
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4.4.KypcoBas pabora
KypcoBas paboTa BbINOJIHIETCS CTyA€HTaMU O4HOM (opMbI B 5 cemectpe. B
KypcoBOi paboTe 0Oydaroniuecs: JOJKHBI OCBETUTH CIEAYIOIIME BOIPOCHI: KpaT-
KMl 0030p METOJI0B M3MEPEHUs 33JJaHHOM BEJIMYMHBI; ONKUCAHUE 00BEKTa U3MeEpe-
HUSI C TIOCTAHOBKOM 3a/iau U3MEPEHHUs; pa3padoTaTh CTPYKTypHYIO cxembl UNUC;
BBIOpAaTh M3MEPUTENbHBIA MpeoOpa3oBaresib (mMpeoOpa3oBaTrenu) W paccUUTaTh
tounocts MUC.

5. METOANYECKUE YKA3ZAHUA JJI51 OBYYAIOLINXCA
ITO OCBOEHUMIO N CHUITJIMHBI

IIpy npociaymmBaHUM JEKIUM PEKOMEHIYETCs B KOHCIEKTE OTMEYATh BCE
BAJKHBIE MOMEHTBI, HA KOTOPBIX 3a0CTPSET BHUMAHHE MPENO/1aBaTeNb, B YACTHOCTHU
T€, KOTOPBIE HAIIPABJIEHbI HA KAYECTBEHHOE BBINOJIHEHUE COOTBETCTBYIONIEH J1a0bo-
paTOpHOM pabOTHI.

3aj10roM Ka4eCTBEHHOT'O BBHITIOJIHEHUS J1a0OPATOPHBIX PadOT SIBIAETCS ca-
MOCTOSITE/IbHAs TOJrOTOBKA K HUM HaKaHyHE MYTE€M MOBTOPEHUS MaTepuasoB
Jexuuii. PekomeHayercss moJAroTOBUTh BOMPOCHI MO HESICHBIM MOMEHTaM U 00Cy-
JUTh UX C TIpenojaBaTeyeM B Hadalie 1a0opaTopHOi pabOTHI.

[IpenonaBaresieM 3amiaHUPOBAHO MPUMEHEHHE HA JTAOOPATOPHBIX 3aHSATHUAX
TEXHOJIOTUH Pa3BUBAKOLIEHCS KOOMEPALMH, KOJUIEKTUBHOTO B3auMozencteus. 11o-
TOMY MNPUBETCTBYETCSI TPYIIIOBOM METOJ BBINOJHEHHUS JaO0OpaTOPHBIX paboT U
3alIUThl 0TYETOB. YacTh 1a00paTOpHBIX PaOOT BHIIOJHSAETCS C UCHOJIb30BAaHUEM
MPOTPAMMHBIX MPOAYKTOB.

JIjis TeKyIIero KOHTPOJIsl yCIIeBAEMOCTH IO OYHOU opme oOyueHus mpemno-
JlaBaTelIeM HCHOJb3yeTcs OalIbHO-PEUTUHIOBasi CUCTEMa KOHTPOJIS U OLIEHKU
aKaJeMUYECKOM aKTUBHOCTH. [103TOMy HACTOATENBHO PEKOMEHIYETCS TIIATEIBHO
npopadaThiBaTh MaTe€pUall AUCHUILUIMHBI IPU CaMOCTOATENIbHOM paboTe, y4acTBO-
BaTh BO BceX (popmax oOCYyX IAEHUS M B3aMMOJACHCTBUS, KaK Ha JICKIUAX, TaK U HA
7a00paTOPHBIX 3aHATHUAX B LEISAX JIYYIIEr0O OCBOCHHS Marepuana U MOJTydeHUs
BBICOKOM OLIEHKH MO Pe3yJIbTaTaM OCBOEHUS JUCIUTIINHBI.

BrlnonHeHne caMocTosATENbHOM paboThl MOAPA3yMEBAET CAMOCTOATEIBLHOE
U3Yy4YeHUE pa3esioB AUCIUIUIMHBI, TOJATOTOBKY K JJAOOPATOPHBIM 3aHATHSM, K PY-
OCXXHBIM KOHTPOJISIM (JJ11 00y4Yaronuxcsi O4YHOM PopMbl 00yUEHHMS), BHITIOJHECHHE
KypCOBOI pabOThI, MOJTOTOBKY K K3aMEHY.

PekoMenayemasi TpyJI0€MKOCTh CaMOCTOSITENIbHOM pabOThI MpeacTaBieHa B
Tabnuie:

PexoMeHayemMbli pe:KUM CaAMOCTOSITEIbHOM padoThl
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Pexomennyemas

HaunmeHoBaHue TPYOCMIOCTE,
BH/Ia CAMOCTOSITEILHOI PadoThI aKaj. qac.
Ounas ¢opma 00y-
YCHUHA
CamocTosiTe/IbHOE H3YUECHHE TeM AUCHUIIHHbI: 15
[lorpemnocTy TMHAMUYECKUX U3MEPEHHN 3
MeTonbl U Cpe/ICTBA TEXHUYECKUX U3MEPEHUI Ha Malllk- 4
HOCTPOUTEIBHOM MPEANPUITHH
Meroauku BbIOOpa METOJIOB U CPEJICTB U3MEPEHHM U KOH- 4
TPOJIs
MeTonabl TPOEKTUPOBAHUS U pacyeTa HHPOPMaLOHHO- 4
M3MEPUTEIbHBIX CUCTEM
HoaroroBka k 1adoparopHbiM padoram no 1 yacy Ha 12
J1a0opaTopHyI0 padory
IHoaroroBka K py0e:KHbIM KOHTPOJISIM 6
(o 2 Jaca Ha KaxJbIi pyoex)
BrinoJiHeHHe KypcoBoOii padoThI 36
IoaroroBka K 3K3aMeHy 27
Bcero: 96

6. ®OHJI OLIEHOYHBIX CPEJCTB
JUISI ATTECTALIMA IO JUCHMILIAHE

6.1. IlepeyeHDb OLIECHOYHBIX CPEICTB
1. bannpHO-peUTUHTOBasl CUCTEMA KOHTPOJS U OLIEHKU aKaJeMHYECKON aKTUBHO-

ctu obyuaromuxcs B KI'Y (a1st ouHoit popmbr 00yueHus)
2. KypcoBas pabora
3. OTyeTsl 00yUaromuUXCcs Mo Ja00paTOPHBIM paboTam

4. bank 3aganuii k pyoexHbiM KOHTposisiM Ne 1, No 2, No 3 (mu1st ouHOM popMBI

oOy4eHHUs)
5. baHK BOIPOCOB K dK3aMEHY

6.2. Cucrema 0aJ1JIbHO-PEUTHHIOBOM OLICHKH
padoTHI 00Yy4aONIUXCH MO AUCHUIINHE

Ounas dhopma 00yueHuUs

Ne | Hawmmenona-

ConepxaHue
HUE Acp

Ounas popma 00yueHust

1 | Pacmipenerne- Pacnipenenenne 6amion
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Hue 0aIoB 3a
CEeMEeCTPBI IO
BHJIAM y4eO0-
HOM paboTHI,
CPOKH cllauu
y4eOHOH pa-
00THI (10BO-
ASTCS 10
cBeleHUst
o0yuyaruux-
CSTHA TIEPBOM
yueOHOM 3a-
HATHH)

Brimonnenune 5 5 5
Bun ITocere- U 3allHATa P yoex- P yoex- F yoex-
o HBIN KOH- HBIN KOH- HBIN KOH- 3K3a-
y49eOHOW | HUE JIeK- OTYETOB 10
. o TpOJ'II) TpOJ'II) TpOJ'H) MCH
paboTEHI: 105031 mabopaTtop- Nel Ne2 No3
HBIM paboTaM
bannenas
024 030 05 05 06 030
J— I )i A A A A
[Tpume- Jlo 2-x 15 1.p mo 2
6asIoB 3a
YaHus: Oaia
JICKITHIO
Kypcosas pabora
Put™Mmig-
KauectBo
KauectBO Kaue- MHUY- Kaue-
OOBeKT TOSICHU- o
] . | rpaduueckoii CTBO HOCTbH CTBO Bceero
OLICHKU: TEJIBLHOU
4acTH IOKJIaZa | BBINIOJI- | 3alUTHI
3aIIUCKHA
HCHUA
Koad-
HLA-
bannnHas b
Ho 20 Jo 20 o 20 €HT OT o 40 100
OILIEHKA:
08 mo
1,2

Kpurepuii nepecuera 6a-
JIOB B TPAJAULIOHHYIO
OIICHKY 10 UTOTaM PabOTHI
B CEMECTpE , KypCOBOM
paboThl U 3K3aMeHa

60 u MeHee 0aJUIOB — HEYIOBJICTBOPUTEIILHO;
61...73 — y1OBIETBOPUTENBHO;
74... 90 — xopouio;
91...100 — oTinyHO
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Kpurepun nomycka k mpo-
MEKYyTOYHOM aTTecTaluu,
BO3MOXHOCTH TIOJTY4EHHSI
aBTOMAaTHYECKOT0 3a4eTa
(’K3aMeHAIMOHHOM OITeH-
KH) 110 AUCHUIUINHE, BO3-
MO>KHOCTb MOJTy4eHus 00-
HYCHBIX 0aioB

s gomycka K MpOMEXKYTOYHOM aTTECTalMu MO JIUCIIU-
IUTMHE 32 ceMecTp (PK3aMeHy) oOydaromuiicss JOKeH Ha0parh
10 UTOTaM TEKYIIETO U pyOeKHOTO KOHTpoJjeH He meHee 51 Oa-
na .B ciaydae ecnu oOywarommiics HaOpan menee 51 Oamna, To K
aTTeCTallMOHHBIM UCIBITAHUSM OH HE JI0MyCKaeTCs

st monmydeHust 3K3aMeHa 0e3 MPOBEACHUS MPOLEIYpPbI
MPOMEXYTOUHOM arrectanuu  oOydaromemycss HeoO0X0IuMO
HaOpaTh B X0JI¢ TEKYIIET0 U pyOexHbIX KOHTPOJEH He MeHee 61
O6amma. B sTom ciydae uTor OaMIbHOM OIEHKH, IOJIy4aeMOM
oOyyaromuMmcsi 6e3 TMPOBENCHUS MPOLEAYPHl MPOMEKYTOUHON
aTTecTalli, OINpelesieTcss Mo KOJIMYeCTBY OaioB, HaOpaHHBIX
UM B XOJ€ TEKYyLIEro u pyOexHbIXx KoHTposied. Ilpu 3ToM, Ha
YCMOTpEHHE MperojaaBarens, OajuibHas OlleHKa 00ydarolierocs
MOKET OBITH TOBBIIIEHA 3@ CYET IOJIYUYEHHUS JIOMOJHUTENIbHBIX
0aJIoB 3a aKaJIEMUYECKYI0 aKTUBHOCTb.

OOyuaromuiicsi, UMEIOIUN MIPaBO HA MOJTYYEHHUE OLIEHKU
0e3 mpoBeAeHUs MPOLEIYPhl MPOMEKYTOUHON aTTecTalluu, MO-
JKET MOBBICUTDH €€ MYyTEM CAauu aTTeCTAllMOHHOIO MCIbITaHus. B
cllydae MOJIy4eHUs 00ydarolMMCs Ha aTTeCTallMOHHOM HCIBITa-
Huu 0 OamnoB uTOr OATBHOM OIIEHKH IO TUCIUILUIMHE HE CHHU-
JKAETCSL.

3a akageMUYecKyl0 aKTHUBHOCTh B XOJE€ OCBOCHUS
JTUCLUIIIMHBI , yJacTHE B Y4eOHOM, HAyYHO-HCCIIEIOBATEIbCKOM,

CIIOPTUBHOM,  KyJIbTYpHO-TBOpPUYECKOH U  OOLIECTBEHHOMH
NEATETLHOCTH ~ 00ydJaromeMycsi MOTryT ObITb  HA4YHMCIICHBI
JIOTIOJIHUTEJIbHBIE OaIIbL. MakcumanbHoe KOJIMYECTBO

JIOTIOJTHATENFHBIX 0a/IOB 3a aKaJeMHUYECKYI0 aKTUBHOCTH I10
OJITHOM mucuMIINHE cocTasiseT 30.

OcHoBaHUEM ISl TIOJIYYEHHS! JOTOJHUTEIBHBIX OaJlJIOB
SIBIISTFOTCSI
- BBLINOJHEHHE [OMOJHUTEIBLHBIX 3aJaHUM 10 IUCLHILIMHE
JIOTIOTHUTEIbHBIC OalIbl HAUUCIISIOTCS IPETIoIaBaTesieMm;
- yyacTdeé B TEYCHHE ceMecTpa B Yy4eOHOW, Hay4yHO-
HCCJIE0BATENbCKOM, CHOPTUBHOM, KYJIbTYPHO-TBOPUYECKOM U
obmecTBeHHO! aearensHocT KITY.

®opmbI U BUIBI YIeOHON
paboTHI AJIs HEYCIIEBAKO-
IIMX (BOCCTAaHOBUBILNXCS
Ha Kypce 00y4YeHHs) CTy-
JICHTOB JJISl TIOJTyYEHHUSI
HEJOCTAIOMMNX OayIoB B
KOHIIE ceMecTpa

B caywae ecnm K NpOMeXYyTOYHOW aTTecTaluu (dK3aMeHY)
HaOpaHa cymma MeHee 51 Gayuia, oOydaroniemycsi HEOOXOIMMO
HaOpaTh HEJOCTAaoIee KOJIMYECTBO OANJIOB 32 CUET BBINOJIHEHUS
JIOTIOJTHUTEIBHBIX 33/1aHUH, 10 KOHIIA MOCIeAHeN (3a4eTHOM) He-
JIeTIH CeMecTpa.

JIukBuIanus akageMUYECKUX 3a0JDKEHHOCTEH, BOHUKIIMX W3-
3a Pa3HOCTU B Y4E€OHBIX IUIaHAX Ip MEPEBOJIE MM BOCCTAHOBIIE-
HUH, MPOBOAUTCA IIYTEM BBIIIOJHCHHA JOIIOJHUTCIIBHBIX 3ajda-
HUH, popma 1 00beM KOTOPBIX OIpeesieTcs MpenojaBaTesieM
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5 | Kpurepun OIEHKH Kypco- ITo xypcoBoii paboTe BHICTABISETCS OTHEIbHAsI OILICHKA.
BOIi paboTHI MakcumasnbHas cymMMa 1o KypcoBO# paboTe yCTaHABIUBACTCS B
100 6amnos.

[Ipu oreHke KauyecTBa BBINIOJIHEHUSI PAOOTHI U YPOBHS
3alIMThl PEKOMEHYETCs CIEAYIONIee pacipeaesieHue 0aioB:

a) Ka4yeCcTBO IMOSICHUTEIBHOW 3allUCKU M TpauuecKoiu
yactu — 10 40 6ajos;

0) kauecTBO JoKIana — 10 20 6aios;

B) KQUeCTBO 3alIUTHI paboThl — 10 40 6aios.

[Ipu paccMOTpeHHHU KavecTBa MOSICHUTEIBHOM 3alTUCKU U
rpadpuveckoii yacTh pabOThl NPUHUMAETCS K CBEICHHUIO
PUTMUYHOCTDh  BBIIIOJIHEHHUST Pa0OThI, OTCYTCTBHE OIIUOOK,
JOTHYHOCTh M TIOCJIEJOBATEIbHOCTh MOCTPOCHHUS MaTepuania,
NPaBUIBHOCTh BBITIOJHEHUSI M TOJIHOTA PAacyeTOB, COOJIOJICHUE
TpeOOBaHUN K OQGOPMIICHHIO W aKKypaTHOCTh HCIIOJIHCHUS
paboTHI.

[Ipu omeHke KayecTBa [OKJIAZa YYHTHIBACTCS YPOBEHb
BJIAJICHUSI ~ MaTepUAIIOM, CTENEHb  apryMEHTHPOBAHHOCTH,
YETKOCTH, IOCIEI0BATEIbHOCTH W TPABUIBHOCTH H3JI0KECHUS
MaTepuala, a TAKKe COOJIIOJICHUE PETJIAMEHTOB.

[Ipu omeHke ypOBHS KadecTBa OTBETOB Ha BOIPOCHI
NPUHUMACTCS BO BHHUMAaHUE MPABUIBHOCTD, TMOJHOTA M CTEIICHb
OPUEHTHPOBAHHOCTH B MaTepHale.

Komuccnss o mnpuemy 3amuThl KypcoBOW paboOThl (TPOEKTa)
OLICHWBACT BHIIICYKA3aHHBIE COCTABISIOIINE KOMIIOHEHTHI U
OTpeieNsieT UTOTOBYIO OLIEHKY.

6.3. IIpouenypa oueHUBaHHS Pe3yJAbTATOB OCBOCHUS TUCHMUILIMHBI

PybGexxHble KOHTpOIM POBOAATCS B (hopme KOHTpoJsibHOM padboThl (PK Ne 1)
u iucbMeHHoro tectupoBanus (PK Ne 2, 3).

[lepen mpoBeneHUEM Ka)KIOTO pyOEKHOr0 KOHTPOJIA IMPEnojaaBaTelb Mpo-
pabaTbIBaeT CO CTYJEHTaMHU OCHOBHOM Marepuaj COOTBETCTBYIOIIMX pAa3eiiOB
JUCUUIUIMHBI B (POpME KPaTKOM JEKIUHU-TUCKYCCUU.

Py6exubiii KoHTpoJib Nel,2 olieHHBaeTCss MaKCUMYM B 5 OaJIJIOB.

BapuaHTbl TecTOBBIX 3amaHuil s pyOeKHOTO0 KOHTpOsiNe3cocTosT u3 5
BOIPOCOB,KAXK/IbIN BOMPOC olleHuBaeTcs B 1,2 6anna.

Ha xaxxpoe tectupoBaHue npu pyOeKHOM KOHTpOJE 00yyarouemMycs OTBO-
nuTcs Bpemsi He MeHee 30 MUHYT.

[IpenonaBatenb OlEeHMBAET B OajllaX pe3yJbTaThl TECTHPOBAHUS KaXKIOTO
00y4aroIIerocs Mo KOJUYECTBY MPABUIIbHBIX OTBETOB M 3aHOCUT B BEIOMOCTh yue-
Ta TEKYLIEH YCIIEBAEMOCTH.

DK3aMeH MPOBOJUTCA B TPAAUIIMOHHOW (opme. DK3aMEHAMOHHBIA OUieT
cocTouT U3 2 BompocoB. Kaxawiii Borpoc oneHuBaercs B 15 6amios. KonnuecTBo
OaJIJIOB MO pe3yJibTaTaM 3K3aMeHa COOTBETCTBYET KOJUYECTBY MPABUIIbHBIX OTBE-
TOB U O00BEMY PACKPBITUS TEMbl KaXKI0ro Bompoca Owiera. Bpems, oTBoaumoe
oOy4aronieMycsi Ha 3K3aMEHAlMOHHBIM OWJIET, cocTaBisieT | acTpOHOMHYECKHIA
yac.
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Pe3ynpTaThl TEKYIIEr0 KOHTPOJIA YCIIEBAEMOCTH U SK3aMEHa 3aHOCSTCS Ipe-
[10JIaBaTEJIEM B SK3aMEHAIIMOHHYIO BEJOMOCTh, KOTOpasi CAAETCsl B OpraHU3aluoH-
HBI OTJEN MHCTUTYTa B J€Hb 3K3aMEHA, & TAKXKE BBICTABJISIIOTCS B 3aU€THYIO
KHWKKY 00y4aromerocs.

6.4. IlpumMepbI OLIEHOYHBIX CPEACTB ISl PyOe:KHBIX KOHTPOJIEH M IK3aMeHa
IIpumep 3aganus st pyoexkHOro KOHTpoJIA 1.

PyOexHblii KOHTpOJIb 1 OCYIIECTBISETCS B BHJIE KOHTPOJIBHOM PabOTHI MO
Teme «BpIOOp M3MEpHUTENBHBIX MpeoOpa3zoBaTeNel JMHEWHBIX MEpPeMEIICHUI.
KoHTposbHas paboTa BBINOJHSAETCS B COOTBETCTBUM C METOJIMYECKUMU YKA3aHU -
MU U 3aKJI0YaeTCs B BHIOOpPE M3MEPUTEIbHBIX MpeoOpa3zoBarTeneil Ay 3aJaHHOrO
cranka ¢ UIIY no 3amaHHBIMU IMapaMeTpaMm BEJIMYHMHBI NEPEMENIEHUS IO OCSAM U
TOYHOCTH.

IIpuMmep 3aganus NJis1 pyOe:KHOT0 KOHTPOJIS 2.

PyOexxHblil KOHTPOJIb 2 OCYIIECTBISETCS B BUAE TecTa mo teme «M3mepu-
TeJbHBIE MpeoOpa3oBaTenan Temmeparypol». [Ipumep Tecta /Ui KOHTPOJIBHOU pa-
OOTBI IPUBENICH HUXKE.

Tecr

1.[lns nu3mepenus TemnepaTypsl IEPErpeToro napa B MyJbCUPYIOLIEM MTOTO-
K€, JIBIKYILEMCSI CO CKOPOCThIO 710 60 M/c mpu padouem aamieHuu no 25,5 Mlla
UCTIONB3YIOTCSL TepMmorpeoOpazoBatenu TXA — 1292-04, umerommMu Auamna3oH
m3Mepenus 06000 C. Kakue 35ekTpoabl HpUMEHEHBI B IAHHOW TEpMOIIape:

a) TUIATUHOPOIUEBHIC; 0) Xpomeb-aatoMellb; B) XpOMEJIb-Karelb.

2. J1ns1 kakoro TepmMope3rcTopa QyHKIMS IpeoOpa3oBaHus UMEET JIMHEUHYIO
3aBucuMocTh Rt = Ro (1+at) ana nuamazona usmepsiemoir temnepatypbl oT 0o C
1o 1800 C
a) MJIATUHOBOTO; 0) MOJYIIPOBOJIHUKOBOTO;  B) MEIHOTO.

3.Kakue m3meputenbHble TpeoOpa3oBaTeId UCIOIb3YIOTCS I U3MEPEHUS
Temnepatypsl B quanazone 300-600°C?

a) TepMOTaphI; 0) MOJYTTPOBOTHUKOBBIC B) TEPMOAHEMOMETPHI.
JTATYNKU TEMIIEPATYPHI,

4.Kakue cpeacTBa U3MEpEHUI MOTYT OBITh UCIIOJIb30BAHBI JIsl OECKOHTAKT-
HOTO KOHTPOJISI TEMITepaTyphi?

a) MUPOMETPBHIL; 0) uarephepomMeTpsI; B) UHIYKTOCHHBI.

5.B 4dem 3akiroyaeTcss OCHOBHOM HENOCTATOK IOJYIPOBOAHUKOBBIX TEPMO-
PE3UCTOPOB KaK JAaTYNKOB TEMIIEPATYPhI?

a) HEJIMHEWHOCTh Xapak- O) HU3Kas TEPMOUYYBCTBH- B) BBICOKAsi CTOUMOCTb.
TEPUCTUKH, TEJIBHOCTH;
6.ly11 xakoro TepMopesucTopa (GyHKIUS MpeoOpa3oBaHUs MMEET 3aBUCH-

R = Ae T
MOCTH ¢ = ?

a) TUIATUHOBOTO; 0) MOJYIPOBOTHUKOBOIO;  B) MEHOTO.

IIpumep 3aganus st pyoexKHOr0 KOHTPOJIA 3.
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PyGexxnbIii KOHTPOIL 3 OCYIIECTBIIIETCS B BUAE TecTa 1o TeMe «M3mepu-
TeJbHBIE MpeoOpazoBaTeNu NaBJICHUs, pacxoja U ypoBHs». Ilpumep Tecta s
KOHTPOJILHOM paOOThI IPUBEICH HIDKE.

Tect

1. B pacxogomepe KHUIKOCTH, OCHOBAHHOM Ha MPUMEHEHUHU CY>KaIOIIETO
YCTPOMCTBA, U3MEPSIEMBI PacXo]] KUAKOCTH B TpyOe orpexaensercs no Gopmy-

meQ=2a-S0 VAP =P:)P e So — mIOmAh CEYEHHS OTBEPCTHS CyXKAIOLIETO
YCTpOWCTBa; pl U p2 — naBiIeHUE KUIKOCTH JI0 U IMOCJE CYKAIOUIEr0 YCTPOCTBA
COOTBETCTBEHHO; a — KO3 (ULIUEHT pacxoja, 3aBUCAIIUN

a) OT PEKUMOB TEUYEHHS KUIKOCTH, MapaMETPOB CPEAbl U XapaKTEPUCTHUK
CY>KaroIIEro yCTpOWCTBA;

0) TOJIBKO OT apaMETPOB CPEABL;

B) TOJIBKO OT XapaKTEPUCTUK CY>KAIOIIETO YCTPOUCTBRA.

2. Kakoii Tun ypoBHeMepa MpeaHa3HAUYEH ISl M3MEPEHHUs YPOBHS JIOOBIX
KUIKOCTEN M CKMXKEHHBIX Ta30B B €MKOCTAX U HE 3aBUCUT OT CBOMCTB M3Mepsie-
MOU CpeJIbl:

a) MUKPOBOJIHOBOW paJapHblii; 0) MOIJIaBKOBBIN PEOCTATHBIM.

3. [Ipu u3mepeHun ypoBHS KUIAKOCTH B pe3epByape MOIJIABKOBBIM YPOBHE-
MEpPOM M3MEHEHHUE IIJIOTHOCTH )KUIKOCTH MIPUBOAMT ............. :

a) K CIIy4ailHOM NOTPENTHOCTH U3MEPEHUS YPOBHS;

0) K cUCTEMaTHYECKOI MOrPETHOCTH U3MEPEHUSI YPOBHS.

4. K a51eKTpUUecKUM CpeICTBaM M3MEpPEHHUs] YPOBHS 1O BUAY YYBCTBUTEIb-
HOTO 3JIEMEHTA OTHOCST:

a) TUAPOCTAaTUYECKUE YPOBHEMEDHI;

0) MOIIaBKOBBIE YPOBHEMEPHI;

B) EMKOCTHBIE YPOBHEMEPHI.

5. Kakumu ypoBHEMEpaMHU MOKHO U3MEPUTH YPOBEHB KUAKOCTH B Oake, KO-
TOPBIA MOYKET U3MEHSTHCA B Ipeeax S5 m?

a) THIPOCTATUYECKUM, EMKOCTHBIM WJIM PaJlapHbIM YPOBHEMEPOM;

0) MOTUTABKOBBIM WJIM OYHKOBBIM YPOBHEMEPOM;

B) TIOTJIABKOBBIM MJIM EMKOCTHBIM YPOBHEMEPOM.

IIpuMepHBIN CIIMCOK BOIPOCOB K IK3aMEHY
1. TocynapcTBeHHasi cuctemMa MpubOpOB U CPECTB aBTOMATU3AIMH, MPUH-
LIATIBI TOCTPOCHUS
Knaccudukanus cpeacTB n3MepeHusi 1 aBTOMaTU3ALNH
3. Kiaccudukanus usmepuTeNnbHbIX Npeodpa3oBaTesied U JaTYUKOB (HU3H-
YECKUX BEJIUYMH.
TouHOCTB M KIaccuUKalKs NOTPEIIHOCTEN CPENICTB U3MEPEHUI.
OCHOBHBIE XapaKTEPUCTUKH CPEJICTB U3MEPECHUIA.
N3meputenbHble npeoOpa3oBaTeid M JAaTYUKWA CONPOTUBICHUS (pe3u-
CTUBHBIE, PEOCTaTHBIE, TEH30METPUUYECKUE U TEPMOPEZUCTHUBHBIE).
EMKoCTHBIE U3MEpHUTETbHBIE TPE0OPa30BATENH.
8. Ilpe3onnexkTpuyeckue u3MEpUTeIbHbIE TIPE0OPA30BATEINH.

N

o 0k

=~
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9. TepMonneKTpUUECKHE U3MEPUTENbHBIE TPeoOpa3zoBaTeu.

10.DnekTpoMarHuTHbBIE HW3MEpUTENbHBIE Mpeodpa3oBatenu (TpaHncpopma-
TOpPHBIC, UHAYKTUBHBIC, MATHUTOYTIPYTHE U MHIYKIIMOHHBIE).

11.MarauToynpyrue npeoopa3oBarein U UX MPUMEHEHHE

12.CenbCcuHbI, KPYTOBBIE M TUHEHHBIC MHIYKTOCHHBI 1 UX TIPUMEHEHHE.

13.'anpBaHOMAarHUTHBIE MPEOOPa30OBATEIH.

14.®oTornexTpuyeckue (KOJOBbIE U PACTPOBBIC) U3MEPUTEIIbHBIE Mpeodpa-
30BaTeNH.

15.0nTHKORIEKTPOHHBIE TTPEOOPA30BATEIH.

16.Knaccudukarusi TeXHUYECKUX U3MEPEHUIA.

17.Metonbl U3MEpPEHUs TMHENHBIX U YIJIOBBIX Pa3MEPOB.

18.NudopmarimoHHO-U3MEPHUTEIBHBIE CUCTEMBI JIMHEWHBIX U KPYTOBBIX IIC-
pEeMENICHU.

19. ABTOMaTH3aIMs U3MEPEHU U KOHTPOJS OTKIOHEHUU (OPMBI, pacroio-
KEHHSI U LIEPOXOBATOCTU OBEPXHOCTHU

20.U3mepenne mapaMeTpoB ABMXKEHUS TBEPIOTO Tea.

21.Knaccudukaiyst METOJIOB M CPEJICTB pacxoja 1 KOJIWYECTBA BEUIECTBA

22 .M3mepeHne mapaMeTpoB ABMXKCHUS KUJIKMX U Ta3000pa3HbIX BEIIECTB.

23.MeTobl UBMEPEHUS TEMIIEPATYPHI.

24.0co0eHHOCTH U3MEPECHUS BBICOKUX TEMIIEPATyp.

25.Knaccudukaiys METOIOB M CPEICTB U3MEPEHUS 1aBIICHUSI.

26.Kmaccudukanms MeTo0B U CPENCTB U3MepeHHus ypoBHsS. OCOOCHHOCTH
M3MEPEHHS YPOBHS Pa3INMUHbIX CPE/I.

27.CpenctBa v METOIbI U3MEPEHUS CHJI, MOMEHTOB M Macc.

28.M3mepenne xapakTepUCTUK MAarHUTHBIX MaTepUasoB.

29.CocTtaB u cTpyKTypa UH()OPMAIIMOHHO-U3MEPUTEIBHON CHCTEMBI.

30.CoBpeMeHHbIE MUKPOIPOLIECCOPHBIE CPEACTBA U3MEPEHUM, UX CTPYKTY-
pa, Y3JIbl U XapaKTePUCTUKH.

6.5. ®OH/1 OLICHOYHBIX CPEICTB

[Tonuplit OaHK 3aaHul U TEKYLIETO, pyOeKHBIX KOHTPOJIEH U MPOMEXKY-

TOYHOM aTTeCTAIlM{ IO JUCIUIUIMHE, TTOKa3aTeIM, KPUTSPHUH, IIKAIbl OICHUBAHUS
KOMIETEHIIUM, METOJAMYECKUE MaTepHUasbl, ONPEICISIONINE MPOIEyphl OllEHUBA-
HUSI 00pa3oBaTEIbHBIX PE3yIbTAaTOB, MPUBEACHBI B YU4€OHO-METOJUYECKOM KOM-
IUIEKCE JTUCIUTLIIAHEL.

7. OCHOBHASA U JONNOJIHUTEJIBHASA YYUEBHASA JINTEPATYPA

7.1. OcHOBHasi yueOHasl JJUTEpaTypa
1. UudopmanimoHHO-U3MEpHUTENbHASI TEXHUKA U DJICKTPOHUKA: Y YCOHUK IS

By30B / [lox pen. I'.I".PanneBa.-M.: Axanemus, 2006.-511c.

2. PanneB I'.I'. Metoapl u cpencTBa u3MepeHuid: YUeOHHUK ISl CTYJACHTOB

BY30B. .-M.: Akagemus, 2004.-311c

7.2. JlonoJiHUTeIbHAA Y4eOHAas IuTepaTypa
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1. I3mepeHue 2eKTpUIECKUX U HEANIEKTPHUECKUX BeIMYnH: Y4eb. mocobdue
st By30B / H.H. EBtuxues, S.A. Kynepumunr, B.®d.[lTanmynosckuii, B.H. Cky-
pos: Ilox pen. H.H. EBtuxuena. — M.: Dueproaromusaar, 1990.-352 c.

2. ®apzane H.I'., Nnacos JI.B., Azum-3ane A.JO. TexHonoruueckue msme-
peHust ¥ mpuoopkl: Yued. Al CTy. BY30B MO CIell. “ABTOMaTH3AIMS TEXHOJIOTU-
YECKHUX MPOIECCOB U MPOU3BOACTB.-M.: Bricul. mk. 1989.-456 c.

4. NudpopmarimoHHO-U3MEPUTEIIbHAS TEXHUKA U TEXHOJIOTHHU. Y. JIJIS BYy30B
/ Hon pen. I'.I'. Panuesa.- M.: Briciias mikona, 2002.

8. YAEBHO-METOANYECKOE OBECIIEYHEHHUE
CAMOCTOSTEJBbHOM PABOTHI OBYUAIOIIIUXCS

1. Ky3nenos B.I1., BanoB A.A. HccnenoBanne ONTUKORIEKTPOHHOTO CBE-
TOBOJIHOTO TMpeoOpa3oBaTeiss MalbIX MepeMelleHuid. MeToanueckue yKazaHus K
BBITIOJIHEHUIO JIabopaTtopHoi paboTel — Kypran: KI'Y, 2012, 18c.

2. Kyszueno B.I1. UccnenoBanue uzMeputenbHO-MHGOPMAIIMOHHON CEJb-
CUHHOM cucTteMbl. MeTouyecKkrue yKa3aHusl K BBITIOJHEHUIO JJaOopaTOpHOM pabo-
Tbl. — Kypraun: KI'Y, 2015, 28c.

3. Ky3uenos B.II., JImutpuea O.B., IBanoB A.A. HccienoBanue JIUHEMU-
HBIX WHJYKTOCHHOB. MeToAMYeCcKre yYKa3aHUs K BBIMOJHEHUIO JabopaTopHOUl pa-
0otel. — Kypran: KI'Y, 2015, 20c.

4. IImutpuea O.B. UccnenoBanue TeH301aTYMKOB. MeToaMYECKUE yKa3a-
HUS K BBIOJIHEHUIO JabopaTopHoil padotsl. — Kypran: KI'Y, 2013, 12c¢.

5. Imutpuena O.B. [Ipumenenue 1abopaTopHOro CTeHIa HA 06a3e KOMILICK-
ta EDUKIT PA nang u3ydeHusi IpOMBIIUIEHHBIX JaTYUKOB CHCTEM YIPaBIEHUS
HEIpEepbIBHBIMU ITpolieccamMu. MeToandeckue ykazanus s 1adopaTopHbIX padoT.
— Kypran: KT'Y, 2015, 18c.

6. ImutpueBa O.B. M3yueHne NpPOMBIIUIEHHBIX JATYUKOB TEMIEPaTYypHI.
MeTtonuueckue yka3zaHus JIJIsl BBITIOJHEHUs JabopaTopHbix padot. — Kypran: KI'Y,
2015, 20c.

7. AmutpueBa O.B. M3yyeHrne NpOMBIIIJIEHHBIX JaTYMKOB AaBieHus. MeTo-
TUYECKUEe YKa3aHWs JJIs BBITIOJIHEHMs JiabopatopHbix pabor. — Kypran: KI'V,
2015, 16c.

8. Imutpuea O.B. M3ydyeHue nNpoMBIIUIEHHBIX JTATYUKOB pacxoaa. Mero-
JTUYEeCKUEe yKa3aHusl ISl BBINOJIHEHUs JiabopatopHbix padot. — Kypran: KI'V,
2015, 13c.

9. Imutpuesa O.B. M3yueHue NpoOMBIIUIEHHBIX TaTYNKOB ypOBHSA. MeTtoau-
YeCKHe yKazaHus JIJIsl BBIMOJHEHUs JlabopaTopHbix padbot. — Kypraun: KI'V, 2015,
12c.

10. Ky3nenos B.II., Imutpuesa O.B., [Torackyes B.JI. Beibop uzmeputens-
HBIX TIpeoOpazoBareneii asa crankos ¢ UITY, .- Kypran: KI'Y, 2012, 24c.

11. Imutpuea O.B. TexHudeckue n3mMepeHus u npuOopel. MeToauueckue
yKa3aHus K KOMILIEKCY Jaboparopubix padot.- Kypran: KI'Y, 2012, 26¢.
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12. Ky3uenoB B.II., Imutpuea O.B. IlpoektupoBanne nH(pOpMarimoHHO-
U3MEpPUTENBHBIX cucTeM. MeToanueckue yKa3aHusl K BBIMOJIHEHUIO KYpCOBOM pa-
6otsl. - Kypran: KI'Y, 2015, 24¢

9. PECYPCBI CETU «MHTEPHET»,
HEOBXO/JUMBLIE 1J151 OCBOEHUSA JUCHUIIJINHBI

1. http://www.bookarchive.ru — DnekTpoHHbIC BepCHH y4COHUKOB
2. http://www/informika.ru — SnekTpoHHas Bepcusi y4eOHHKOB
3. http://window.edu.ru — Equnoe okHO 00pa3oBaTEIbHBIX PECYPCOB
4. dist.kgsu.ru - Cucrema momuepxku yaeonoro mpomecca KI'V;
10. YHOOPMAIIMOHHBIE TEXHOJIOI'NUH,
IMPOI'PAMMHOE OBECIIEYEHHUE
N UTHOOPMAIINOHHBIE CITPABOYHBIE CUCTEMbI

1. 9BbC «JIanb»

2.9BC»KoHCYNbTaHT CTYIEHTA»

3. 9bC «Znanium.comy

4 »I"apanTy - cripaBOYHO-NIPAaBOBas CUCTEMA

11. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE
JANCIUIIJINHBI
MarepuanbHO-TEXHUYECKOE OOecreueHrne Tmopean3alu  JUCHUTUIMHBI
ocylecTBisieTcss B cooTBeTcTBUU ¢ TpeboBaHusimu GI'OC BO no ganHo# o6pazo-
BATEJIBHOW Mporpamme

12. /{sist cTyIeHTOB, 00y4YaOUIUXCH € UCNOJIb30BAHUEM JUCTAHIUOHHBIX
00pa3oBaTeJIbHbIX TEXHOJIOT Uil

[Ipu ucnosib30BaHUU AIEKTPOHHOTO OOYUYEHUS U TUCTAHIIMOHHBIX 00pa3oBa-
TenbHBIX TexHoyoruit ( ganee D0 u JIOT) 3aHATHS MOTHOCTHIO WM YaCTHYHO
MPOBOJAATCS B pexkuMe oHaiiH. O0beM TUCHUILUIMHBI U paclpeiesieHUe Harpy3Ku
1o BujaMm paboT cooTBeTcTBYeT 1. 4.1. Pacnpenenenue 6amioB COOTBETCTBYET II.
6.2, 1100 MOXET OBITh U3MEHEHO B COOTBETCTBHUHM C pelICHUEM Kadeapbl, B CIIy-
yae nepexoqa Ha D0 u JIOT B mporecce oOyuenus. Pemenue xadeapsr o0 uc-
MOJIb3YEMBIX TEXHOJIOTHSX W CHUCTEME OIEHHWBAHMS JOCTIKCHHM O0YyJaronuxcs
MPUHUMAETCS ¢ Y4ETOM MHEHHUS BEAYIIETO MpernogaBarelis U JOBOJAUTCS 0 CBEJIe-

HUS 00yYaroumxcs
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[MPMJIOXKEHME 1

AHHOTanus K padboueil mporpaMMe JUCHUITINHBI
«TexHu4eckne U3MepeHus U NPudOPHN

00pa30BaTeNbHOM MPOrPaMMBbI BBICIIIETO 00Opa30BaHUS —
nporpaMMbl OakanaBpHuara

27.03.04 — YnpaBJ/ieHHe B TEXHUYECKUX CHCTEMax
HampaBieHHOCTh: ABTOMATHKA H POOOTOTEXHMYECKHE CHCTEMbI

TpynoemkocTs aucturinHbl: 4 3E (144 akagemMuyeckux yaca)
Cemectp: 5 (ounas popma 00yueHus)
dopma MPOMEKYTOUHOU aTTECTAlMU: DK3aMEH

ConeprxaHne JUCHUIUIMHBI

['ocynapctBenHas cucrema npubopoB u cpeactB aproMaruzauuu (I'CIN), npunHum-
bl MocTpoeHus. TumnoBble CTPYKTYpbl cpeactB uzmepenuit (CH) B cucremax
VOPABJICHUS W ABTOMATU3ALMH, HHPOPMALUOHHO-U3MEPUTEIbHBIE CHCTEMBI
(MUC). OcHoBHble MeTposiorndyeckue xapakrepuctuku CU u ux HOpMHUpOBaHUE.
MeTtponoruyeckoe o0ecrieueHue eIMHCTBA u3MepeHuil. iameputensHbie ipeodpa-
30BaTeNM JATYUKU (PU3MYECKUX BEJIMYMH B CHCTEMaxX MPOMBILUIEHHOW aBTOMATH-
34Uy M yIpaBlIeHUs. Buabl TEXHUUECKUX U3MepeHul. M3mepenue reomerpuue-
CKMX M MEXAHWYECKHX BEJIMYMH B aBTOMATU3MPOBAHHOM MAaIIMHOCTPOUTEIBHOM
npousBoacTBe. M3mepenue remneparypsl. i3mepeHnne naBiaeHus, ypoBHS U pacxo-
Ja KUJKUX U ra3000pa3HbIX Cpell, ChIIyYUX MaTepuasoB. V3mepeHue CBOMCTB U
cocTaBa BellecTB. M3MepeHne 3KOJIOrM4ecKux napamerpoB. M3MepeHue M KOH-
TPOJIb MIOKA3aTENIEN KaYyeCTBA MPOLYKLIHH.
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JIMCT
perucTpanuv u3MeHeHu (I0MoJTHeHUuil) B pado4ylo NporpaMmmy
y4eOHOH JUCHUIIIHMHBI
«TexHuyeckue usmMepeHns U NPUOOPHI»

N3meHenus / 1onoiHeHHs B pad04y0 NporpaMmmy
Ha20 /20 yuyeOHblii roxa:

OTBETCTBEHHBIN MPENIOAABATEID / ®.1.0. /

W3meHeHust yTBEpKAEHBI HA 3aceAaHUM Kadeapbl « _ » 20 r.,
[TpoTokos Ne

3aBenytomuii kadenpoi « _» 20 T.

N3meHenus / 1onoiHeHUs B pad04yro nNporpaMmmy
Ha20 /20 y4yeOHbIii roxa:

OTBETCTBEHHBIN MTPENoIaBaTelb / ®.1.0. /

N3meHeHust yTBEpKIEHbI HA 3aceaHUM Kadeapbl « _ » 20 1.,
[TpoTokos Ne

3aBenyromuii kadeapoi « _» 20 T.
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