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1. OEJU OCBOEHUA JUCHUIIJIMHBI

Nzyuenne nuctuminasl «MHDOPMAIIMOHHO — H3MEPUTENbHBIE CHCTEMBbI» HAIPaBJICHO HA

noctmwkenue craeayrommx meneit OITOIT 15.04.05 «KoHCTpYKTOPCKO-TEXHOJIOTHYECKOe oOecTe-
YeHUE MAIIMHOCTPOUTEIIbHBIX MPOU3BOJICTBY:

Kon nenn DopMyITHUPOBKa IIETH

112 [ToaroroBka BBITYCKHHKOB K NPOEKMHO-KOHCMPYKMOPCKOU 0esmenbHocmu, 00ecredu-

BaIOIIEH CO3JaHUE MMPOCKTOB MAIIMHOCTPOUTCIIBHOTO IMPOU3BOACTBA U BHCAPCHUC TCX-
HOJIOTUI M3rOTOBJICHUS MaImruHOCTPOUTECIIbHBIX 1/13,uen1/1171, C Yy4€TOM BHCHIHUX WU BHYT-
PCHHHUX TpeGOBaHI/Iﬁ K UX OPOU3BOJACTBY U Ka4€CTBY, 6‘H€C)p€HLl€ u sKkcnayamayuio HO-
BbIX MAaTCpHUAJIOB, TeXHOJ’IOFHﬁ, OGOpyL[OBaHI/IH, BOCTpeGOBaHHLIX Ha pPEruoHaJIbHOM,
OTCYCCTBCHHOM U 3apy66)KHOM PBIHKE.

113 [ToaroroBka BBITYCKHUKOB K 3()(EKTHBHOMY UCHONIB308AHUIO MENHCOUCYUNTUHADHBIX

3Hanui B obnactn (QpyHOAMEHTANBHBIX M MPHUKIAAHBIX HAYK IJIS PEHICHHS HCCIIEN0Ba-
TENBCKUX M IPOW3BOJCTBEHHBIX 3a[ad MPUMEHHTEIBHO K MTPO(PECCHOHANBHON IEsTENb-
HOCTH; Op2aHu3ayuil cepeucHo-9KCHILyamayuoHHOU 0eamenbHOCMmy MaInHOCTPOUTEIb-
HBIX IPOU3BOJICTB.

I_[4 HOI[FOTOBKa BBIITYCKHHUKOB K np0u36000m6€HHO'm€)CHO]Z02u’leCKOﬁ odesimenbHoCmu apu

BBITIOJTHEHUHU TPOU3BOJICTBEHHBIX U MCCIIEIOBATEIBCKHUX IPOSKTOB B MPO(ECCHOHATHHOM
00J1aCTH, CONPOBOXKACHUIO MX OHM3HEC-NIPOLIECCOB, OCYUECMBIEHUIO OP2AHUZAYUOHHO-
YNPAGAEHUECKOU 0essmelbHOCmU.

LlenssMu ocBOEHUST AUCHUIUTMHBI (Moayiisi) «MH(MOPMAIMOHHO — U3MEPUTENBHBIE CHCTe-

MBD» SABJISSFOTCH .

0o0y4YeHHEe CTYJIECHTOB OCHOBaM (DYHKIIMOHHUPOBAHUS M JKCILTyaTallud WH(OPMAIIMOHHO-
m3mepurenbHbix cucteM (MMC) u nHDOpMAIMOHHBIX BBIYHCIUTEIBHBIX KOMIUIEKCOB
(UBK);

oOyuenue metojam ananuza u cuaresa MMC (MBK);

U3y4€HHE COBPEMEHHBIX KOMIUIEKCOB MPOTrPaMMHOIO M MHCTPYMEHTAJIBHOIO obecneue-
nus UUC (MBK);

(dbopMHUpOBaHKE y CTYIEHTOB HAaBBIKOB paOOThI B OJJHOM U3 KOMILIEKCOB IPOrPaMMHOT0 U
uHctpymeHtanpsHoro obecneuenus MMC (MBK), pa3paboTku nmporpaMMHOIO U METpO-
noruueckoro obecnedenuss UMC (MBK) ¢ cooTBercTByrOLIEH OLIEHKOH MeTposioruye-
CKHX XapaKTEpUCTUK U 00pabOTKHU pe3ylnbTaTOB U3MEPEHMI;

BOCIIUTaHHE OTBETCTBEHHOCTH 32 MPOJIYKT CBOUX pa3pabOTOK.

2. MECTO JUCIMIIJIMHBI B CTPYKTYPE OIIOITI BO

Z[I/ICL[I/IHJ'II/IHEI ((I/IH(I)OpMaLII/IOHHO — U3MCPUTCIIbHBIC CUCTCMBI» OTHOCUTCA K o0s13aTeNb-

HBIM qucuuiuinHam BapuatuBHoit yactu (b1.B.O/1.7).

I[J'ISI YCHICHIHOTO HM3YUYCHUA OUCHHUIIIIMHBI <<I/IH(I)OpMaI_[I/IOHHO — HU3MCPUTCIIbHBIC CHUCTC-

MBD» CTYJEHTBI JOJIKHBI OBITH 3HAKOMBI C OCHOBHBIMHU TOJIOKEHHUSIMH KypcoB «Bpiciiast marema-
Tukay, «MHpopmaTuka.

s JUCILMITIIMHBI «Briciras MmaTeMaTHKa CTYACHT JOJI’KCH 3HATh!:
XAPaKTCPUCTHUKU U MATECMATUUCCKHUEC OCHOBBI dHAJIN3a CﬂyqaﬁHBIX IIPOILECCOB,
BeKTOpHBIﬁ aHaJIu3;

nuddepeHaIbHOe U UHTETPAIbHOE UCUUCIIEHUS (DYHKIMHA OAHOTO M HECKOJBbKHUX Ie-
PEMEHHBIX;

W3 muctumunel « M HGOpMaTHKa» CTYACHT JOJKEH 3HATh:

CIOCOOBI ONHUCAaHUS U BUbl AITOPUTMOB;

CTaHJapTHBIC AITOPUTMBI 00paOOTKHU MaCCHUBOB,

AITOPUTMBI OpPraHU3allMy UTEPALIMOHHBIX BBIUUCIEHUN C 3aJaHHOM TOYHOCTHIO.



JucuumuimHa «MHQOpMAITMOHHO — U3MEpPUTENbHBIE CUCTEMBD» SIBIISIETCS YacThiOo OJOKa
JUCLUIUIMH MOCBSIIEHHBIX MOATOTOBKE K HAYYHO-HCCIIE0BATENIbCKOM padoTe ¢ UCONb30BaAHU-
€M COBPEMEHHBIX TEXHOJIOTUM POBEICHUS HAyYHbIX UCCIICIOBAHUN.

3. KOMIIETEHIIMHU OBYYAIOILIETIOCSl, ®OPMUPYEMBLIE B PE3YJIbTATE
OCBOEHMA JUCIAIIJIMHDbI

[Tocne u3ydeHus NaHHOW AUCHMILTUHBI CTYJEHT MpUOOpETaeT 3HaHMs, YMEHHS U OIBIT, CO-
orBercTBytoue pezynbraraM OIIOIT nanpasnenus 15.04.05:
P2, P4, P5 (pacumdpoBka pesynbTaToB 00ydeHus npupogutcs B OIIOIl mampamieHus
15.04.05).
B pe3ynbraTe 0CBOCHHS NUCUUIUIMHBI O0YYaIONIUICS TOJIKEH IEMOHCTPUPOBATH CIIEy-
IOIIHE Pe3yNbTaThl 00y4YeHus, cornacyrommecs ¢ popmupyembiM KommnereHusm OITOIT:

CTIOCOOHOCTH BBIOMPATh M A(PPEKTUBHO HCIIOIB30BaTh MaTepuajbl, 000pyIOBaHNE, WH-
CTPYMEHTBI, TEXHOJIOTHYECKYIO OCHACTKY, CPEJCTBa aBTOMAaTH3allMU, KOHTPOJS, TUATHOCTHKH,
yIIpaBJICHUS, AITOPUTMBI U TPOTPaMMBbI BBIOOpA U pacyeTa mapaMeTpoB TEXHOJIOTHUECKUX MPO-
[[ECCOB, TEXHUYECKUX U IKCIUTYaTAIlHOHHBIX XapaKTEPUCTUK MANIMHOCTPOUTENBHBIX MPOU3-
BOJICTB, a TAKX€E CPEJICTBA /ISl pealln3allii IPOU3BOACTBEHHbBIX U TEXHOJIOIMUYECKUX MPOLIECCOB
U3rOTOBJICHHS MAITMHOCTpouTeNbHOM npoaykimu (ITK-6):

3Hamb: COBPEMEHHbIE CPEJCTBA aBTOMAaTU3allMU, KOHTPOJIS, IUarHOCTUKHA TEXHOJIOTHYe-
CKUX MPOIIecCcOB, GOPMUPYIOIIUE AITOPUTMBI YIIPABICHHS TEXHOJIOTHYECKIMH CUCTEMaMU;

YyMemb.: UCIIOJIb30BaTh COBPEMEHHBIE CPEJCTBA aBTOMATU3ALMH, KOHTPOJIS, TUarHOCTUKU
TEXHOJIOTHYECKHUX TMPOIECCOB, MPHU pa3pabdOTKe alrOpUTMOB YIPABICHUS TEXHOJIOTMYECKUMU
CHCTEMaMH;

enadems: COBpeMeHHBbIMU cpeacTBamu cosnanusi MUC, obecnieunBarommx aBTOMAaTU3H-
pOBaHHBIN cOOp ¥ 00pabOTKy HH(MOPMAITUU TIPH YIIPABIECHUU TEXHOJOTUUYECKHUMHU CUCTEMaMHU;

CIIOCOOHOCTh OPraHU30BBbIBaTh PabOThl MO MPOEKTUPOBAHUIO HOBBIX BBICOKOA((EKTHB-
HBIX MAaIlMHOCTPOMUTEIBHBIX MPOU3BOACTB U UX AJIEMEHTOB, MOJCPHU3ALMKA M aBTOMAaTU3aLlUU
JEHCTBYIONIUX, IO BEIOOPY TEXHOJOTUH, HHCTPYMEHTAJIBHBIX CPEACTB U CPEACTB BHIYUCIUTEIN b-
HOW TEXHHUKH IIPU pEAIN3ALUU [TPOLIECCOB IPOEKTUPOBAHNUS, U3TOTOBJIEHHUSI, KOHTPOJISI, TEXHUYE-
CKOT'0 JIMarHOCTUPOBAHUS U MPOMBIIUICHHBIX UCIBITAHUNA MAlIMHOCTPOUTENbHBIX U3JENNUN, TO-
UCKY ONTHMAJbHBIX PELIEHUH MpPU MX CO3/JaHUH, pa3paboTKe TEXHOJOTMH MAIIMHOCTPOUTENb-
HBIX IPOM3BOJCTB, U 3JIEMEHTOB U CUCTEM TEXHUYECKOIO U ammapaTHO-NPOrpaMMHOI0 obecre-
YeHUs ¢ y4eTOM TpeOOBaHUI KauecTBa, HA/IEKHOCTH, a TAK)KE CPOKOB MCIIOJIHEHHs, 0€30MacHo-
CTH KU3HENEATEIBHOCTH U TpeboBanuii sxonoruu (IMK-11):

3Hamb: COBPEMEHHBIE CPEJCTBA MPOEKTUPOBAHUS HIEMEHTOB U CUCTEM TEXHUYECKOTO U
anmnapaTHO-MPOrpaMMHOr0 obecredeHusl PYHKIIMOHUPOBAHUS TEXHOJIOTMYECKUX CHUCTEM C yue-
TOM TpeOOBaHUI KayecTBa, HA/IE)KHOCTH, a TAK)KE CPOKOB UCIIOIHEHUS, 0€30MaCHOCTH KHU3HE Ie-
ATEIHLHOCTU U TPEOOBAHUM SKOJIOTUH;

YMemb: UCIOJIB30BaTh COBPEMEHHBIE CPEICTBA IPOEKTUPOBAHUS DJIEMEHTOB M CHCTEM
TEXHUYECKOTO M amMapaTHO-IPOrpaMMHOro obecrnieueHus: (QyHKIMOHUPOBAHUSI TEXHOJOTHYE-
CKUX CHCTEM C y4yeTOM TpeOOBaHMI KauecTBa, HaJIEKHOCTH, a TaKXKe CPOKOB HCIOJIHEHHUs, 0e3-
OTACHOCTH JKU3HEJEATEIIbHOCTH U TpeOOBaHUM SKOIOTUH;

61adems. HABBIKAMH MPOESKTUPOBAHUS HJIEMEHTOB M CHCTEM TEXHHUYECKOTO U anmnapaTHO-
IIPOrpaMMHOr0 o0ecrieueHns PYHKIIMOHUPOBAHUS TEXHOJIOTHYECKUX CUCTEM C yU4eTOM TpeboBa-
HUI KauecTBa, Ha/IEKHOCTH, a TAK)KEe CPOKOB MCIIOIHEHUS, 0€30MTaCHOCTH JKU3HEIEATEIbHOCTH U
TpeOOBaHUI IKOJIOTHH;

CIIOCOOHOCTh MPUMEHATh HA MPAKTHUKE COBPEMEHHBIE METO/bI M CPEICTBA ONpeAeTICHUS
AKCIUTYaTAIlMOHHBIX XapaKTEPUCTUK AJIEMEHTOB MAIIMHOCTPOUTENIbHBIX MPOU3BOJICTB U CPEICTB
MPOrpaMMHOT0 oOecreyeHus], CepTU(PUKAIIMOHHBIX UCTBITAHUM W3MIeNHii, BEIOUpAaTh METOIBI U



CpeicTBa U3MEPEHUsl, y4acCTBOBATh B OPraHU3alUU JUATHOCTUKU TE€XHOJOTHYECKUX MPOLIECCOB,
000pyI0BaHUS CPEICTB U CUCTEM YIIPABIICHUS MAITHHOCTPOUTENBHBIX pon3BoacTB (ITK-23):

3HaMb: METO/BI, IPOrPAMMHBIE U TEXHHUYECKUE CPENICTBA BOCHPUATHS, NEepeaadu, oopa-
OOTKH U IIPEJICTaBICHUS U3MEPUTEIbHON HHPOPMALIMK B U3MEPUTENIBHBIX CUCTEMAX;

YMemb: peliaTh 3a/1a4d MPOESKTHPOBAHM HHPOPMALMOHHO-U3MEPHUTEIBHBIX CUCTEM, HC-
M0JI30BaTh CTaHJAAPTHBIC HHTEpdENChI 11 opranu3anuu padotsl UNC;

énadems.; HaBbIKAMM JKCIUTyaTaluu coBpeMeHHbIX MHMC, kak 351eMEHTOB yIpaBiICHUS
TEXHOJIOTUYECKHUX IPOIIECCOB; OOECIeunBaTh COBMECTUMOCTb aNNapaTHBIX M MPOrPaMMHBIX
cpenctB MM C; TexHOIOTHSIMH IPOrpaMMUPOBaHUs Ha si3bikax LabVIEW.



4. CTPYKTYPA U COAEP KAHUE JUCIIUITJIMHbI

OO01m1ast TpyI0EMKOCTh JUCIUTLTHHBI COCTABIISET 6 3a4eTHBIX ¢IUHUIIBI, 216 JacoB.

/1

Paznen (Tema)
JACIHATUTHHBI

Cemectp

Henens cemectpa

Bunsl yueOHOM paboTHI,

BKJIIOYAsi CAMOCTOSTENb-

HYI0 pabOTy CTYJICHTOB
U TPYI0EMKOCTb (B 4acax)

Jlexnun
[IpakTueckue
RAHATIUAI
JlaboparopHsie
nahOTEI
KontponbHbie
NnafOTEL
CpPC
KIT / Kp

O06bem yued-
HOM paboTHL, ¢
MIPUMEHEHHEM
UHTEPaKTHB-
HBIX METOJIOB
(B wacax / %)

@OpMBI TEKYLIETC
KOHTPOJISl yCIieBa
eMOCTH

(no nedenam
cemecmpa),
(hopma ipome-
KYTOYHOU
aTTeCTalluH

Paznen 1

HNudpopmannonHo-
N3MEPHUTENbHBIE CH-
crems! (MUC).
Haznauenue u oc-
HOBHBIE (pyHKINU
HNC. Pa3sHoBUAHO-
ctu ctpykryp UUC.
Wndopmanus u cur-
HaJl. Buzer curnazos
U X MaTeMaTuye-
ckoe omnmcanue. Bpe-
MEHHasI ¥ 9aCTOTHas
¢dopma mpencrasie-
HUsl curHasioB. Lud-
poBas o0paboTka
CUTHAJIOB.

2/50%

1.2

Meronbl u3mMepeHus
TeMieparypsl. Tem-
nepaTypHbIe JaTdu-
KH: TepMoIrpeodpa-
30BaTeNIN CONPOTUB-
JICHHS1, TEPMODIIEK-
TpHUYecKHe npeodpa-
30BaTeNy (TepMoria-
psl). MeToas! ycra-
HOBKH U IIpaBUIIa
MIOJKJIFOUEHUS TEP-
Momnap.

2/50%

1.3

Mertobl u3mMepeHust
TeMieparypsl. [1u-
pometpsl. TernoBoit
(TeTIOBU3NOHHBI )
Hepa3pyLIAoUIUi
koHTponb. KBapie-
BbIE TepMoIpeodpa-
3oBaTenu. JAKP-
TepMOMETpHl. Jluna-
TOMETPUUYECKHE
(oObemMHBIE) TATINKI
HM3MEpeHus TeMIepa-
Typbl. ZKUIKOCTHBIE
1 Ta30BbIE TEPMO-
MeTphl. TepMonHau-
KaTOPBL.

2/50%

OTuet no
paKTHYe-
CKHM H 1a00-
paTOpPHBIM
pabotam

Texywuti KOH-

Peumune-




mpo.ib

KoHmpoawb Nel

Paznen 2

2.1

MeTonabl H3MepeHuUs
nedopmaruii.
YcTpoicTBO naTyu-
KOB COTIPOTHBIICHHSI.
TapupoBka 1aTYNKOB
COTIPOTHBIICHUS.
CXxeMBI OKITIOUE-
HUS TEH30PE3UCTO-
poB. OneHka mo-
TPEIIHOCTH H3MEepe-
HUsL AedopManuii ¢
MTOMOIIIBEO TCH30PE-
3ucTopoB. OnTHue-
ckre (ONTOBOJIOKOH-
HBIE) CEHCOPBI U3MeE-
peHns e opMariwid.

16

2/50%

2.2

MeTonbl U3MepeHUs
nepemMeneHuid. Em-
KOCTHBIE JAaTYHUKHU
nepeMeneHni, oc-
HOBHBIC U3MEPHUTEITb-
HbIE cXeMbl. J{pyrue
o0acTu mpuMeHeHHs
€MKOCTHEBIX JaT4u-
KOB.

16

2/50%

2.3

O0nacTu npuMeHe-
HUS ¥ H3MEPHUTEITh-
HBIC CXEMBI C HC-
HOJIb30BaHUEM HH-
IyKTHBHBIX BBICOKO-
Y9aCTOTHBIX JaT4H-
KOB.

11

16

2/50%

OTuyer no
paKTHYe-
CKHM H 1a00-
paTOpHBIM
pabotam

Texywuu xomu-
mpo.ib

11

Perimune-
KOHmMponb Ne2

Paszgen 3

3.1

OCHOBHBIE TTOHATHS
METpOoJIOruu. Bussl
n3Mepenuil. Obuue
CBEJICHUS O TIOTpeI-
HocTsX. Tumsl no-
rpemHocTel. Cucre-
MaTH4ecKHe To-
rpemHocty. [Ipuun-
HBI BOSHUKHOBEHUS
U CIIOCO0BI yCTpaHe-
Hus. Metposioruye-
CKHeE XapaKTepHUCTH-
KH CPECTB U3Mepe-
Huil. IlorpemnocTtu
CPENCTB U3MEPEHUI.
ITorpemnocTu koc-
BEHHBIX U3MEPEHHH.
Omnpenenenue no-
IPEIIHOCTH MeTo1a
n3mepenus. Heo6-
XO/UMasi TOYHOCTb
BeIuMciieHnH. OneHka
TOYHOCTH IKCIIEPH-
MEHTa ¥ BEIOOD He-
00X0IMMOr0 Yrciia
U3MEpPEHUH.

13

16

2/50%

OTuet no
TIpaKTHIe-
CKUM H 1a00-
paTOpPHBIM
pabotam




3.2 | Howusrue o cyuaii- 15 2 |2 16 2/50%

HOW Benn4uHe. Be-
positTHOCTB. [JocTo-
BEPHBIE H HEJJOCTO-
BEpHBIE COOBITHSI.
[onsarue o pyHKINH
IUIOTHOCTH U (PyHK-
UM paclpeeNeHusl.
I'ucrorpamma. [lons-
THE O CPE/IHEM 3Ha-
YEHUU U JUCTIEPCUU.
HopwmansHoe pac-
npenenenue. [lons-
THE 0 BBIOOpKE. BEI-
060pOYHBIC 3HAUCHUS.
JloBepuTenbHbIE UH-
TepBanbl. Kpurepuit
3HagnMocTd. Koag-
¢unueHT nosepusl.
IToctpoenue nosepu-
TCJIbHBIX MHTEPBaA-
JIOB.

3.3 | Ommupuueckue pop- 17 2 |2 16 2/50%

MyJbsl. Meron ypas-
HOBEIIUBaHUS I10-
rpemHocTel. Meron
HauMCHBIITNX KBaJI-

paToB.
Texywuii KOH- 17 Petimune-
mpono KOHmMpoab Ne3

NTOT'O 18 | 18 144 18/50% DK3ameH

IIpakTHYeckHe 3aHATHSA

Tema 1. Merop! u3mMepeHus Temiieparypbl. TepMonpeodpa3oBaTen CONpOTUBICHNUS. (2
yaca)

Tema 2. Metonsl u3MepeHus TemmepaTypbl. TepMmossieKTpuuyeckue MpeodpazoBaTeu
(Tepmornapsl). MeTosbl YCTaHOBKH U MpaBujia MOAKIIOUYEHUs TepMonap. (2 yaca)

Tema 3. Metoas! usmepenus temneparypsl. [Tupomerpsl. TemnoBoit (TemI0BU3MOHHBIN)
Hepaspyaomuil KoHTpois. KBapuessie Tepmornipeodpasosarenu. AKP-tepmomerprl. unato-
MeTpuueckue (0ObeMHbIE) AaTYMKH U3MEpeHUs Temreparyphl. JKUIKOCTHbIE U Ta30BbIe TEPMO-
MeTphl. TepMouHAUKATOPHI. (2 "aca)

Tema 4. Metonbsl u3Mepenus aedopMaruif. YCTpoicTBO JaTYMKOB conpoTuBieHus. Ta-
PUPOBKA JaTYUKOB CONMPOTUBIEHUA. CXEeMBI NOAKIIOYEHUS TEH30pe3nCcTOpoB. OLeHKa Mmorpen-
HOCTH M3MepeHHs JaedopMaliuii ¢ TOMOLIbIO TEH30PE3UCTOPOB. (2 yaca)

Tema 5. Mertoabl u3MepeHus nepemenieHuil. EMKOCTHBIE NaTYMKKU MEpeMenieHHi, oc-
HOBHBIE U3MEPUTEIbHBIE CXEMBI. (2 Haca)

Tema 6. OGmacTi MpUMEHEHHUS M U3MEPHUTENNBHBIE CXEMBI C UCTIOJIh30BAHUEM HHIYKTHB-
HBIX BBICOKOYACTOTHBIX JATYMKOB. (2 yaca)

Tema 7. OcHoBHBIE TOHSTHUSI MeTpojioruu. Bunel nsmepenuit. OOuiye cBegeHUs O mo-
rpemHocTAX. Tumnel norpemHocred. CucreMaTHueckue MOrpemHoCcTH. [IpuunHBl BOZHUKHOBE-
HUSL U CHOCOOBI ycTpaHeHMs. MeTpOoJOoTrM4ecKhe XapaKTepUCTUKU cpeacTB usmepenuid. Ilo-
IPELIHOCTU CPENCTB U3MEpPEHUH. [lorpenmHocT KOCBEHHBIX n3MepeHuil. OnpeneneHue norpen-
HOCTU MeToja u3MepeHus. Heobxoaumasi TOUHOCTh BhIYMCIeHUH. OleHKa TOYHOCTH IKCIEPH-
MEHTa U BBIOOP HEOOXOAUMOT0 YKciia U3MEpPeHUH. (2 yaca)

Tema 8. Ilonsitue o cimydaitHoi BenmuuuHe. BepostHOCTh. JlocTOBEpHBIE M HEOCTOBEP-
Hble coObITUs. [ToHATHE O PYHKIIMM TUIOTHOCTU U PyHKIMU pactipenenenus. I'ucrorpamma. [lo-
HATHE O CpeIHEM 3HaueHUH u aucnepcun. HopmanbHoe pacnpenenenue. Ilonstue o BEIOOpPKeE.




Bribopounsie 3HaueHus. JloBeputenbHble MHTEpBanbl. Kpurepuii 3Haunmoctu. Koadduument
nosepusi. [loctpoeHne 1o0BepuTEIHLHBIX HHTEPBAJIOB. (2 Yaca)

Tema 9. Dmnupuueckue Gopmynsl. MeToa ypaBHOBEIIMBAHHS MOTpeIIHocTe. MeTox
HaMMEHBIIINX KBaJApaToB. (2 yaca)

JlabopaTopHbIi NIPAKTUKYM
JIaGopaTopHblii MPAaKTUKYM SIBIISIETCSI TIEPCOHATIBHON ayauTOpHO# paboroii. Llenpro na-
60paTOpHOro NPAaKTUKyMa SIBJSETCS NPUOOpPETEHHE NPAKTUYECKUX HABBIKOB U MHCTPYMEHTAlb-
HBIX KOMIIETEHIIMH B 00J1aCTH IIOCTAHOBKH M PEUICHUS 33a4 MOJIETIMPOBAHUS [IPOLIECCOB MalllU-
HocTpoeHus. [lepen mpoBeneHuEM J1a0OPATOPHBIX 3aHATUH CTYAEHTHI TOJKHBI OCBOUTH Tpedye-
MBI TEOPETHUYECKUI MaTepHal W MPOLEAYpPhl BBHITOJHEHHS JIAOOPaTOPHONH pabOTHI MO BBIIAH-
HBIM MM IIPEIBAPUTEIIBHO YU€OHBIM U METOANYECKHM MaTepualiaM.

Tembl 1a00paTopHbIX padoT

Ne | YueOHo-00pa3oBaTe/bHBIN pa3jel.

HanmenoBanue 1a60paTopHbIX padoT
nn | Ileau JaGopaTopHOro NPpakKTHKyMa

Pa3znen 1. 1. Co3pmanue MpOCTOrO BUPTYaJIbHOTO IPH-

Hean: [IproOpereHne HABBIKOB CO- oopa B cpene LabVIEW.

spanust UMC aiist mpoBeieHust TeM- 2. Hcmonb30BaHWE CTPYKTYP U BUPTYaJIbHBIX

MEpaTypHbIX H3MepeHI/Iﬁ HEeCcTaluo- HOIIHPI/I6OPOB IJId UCIIOJIb30BAHWA B BHUP-
1. | HApHBIX PEIKUMOB. TyalbHBIX MpuOOpax Oojiee BBICOKOTO

ypoBHst B cpeae LabVIEW.
3. Otnanka BUpTyaJabHOTO MpubOpa B cpere
LabVIEW c ucrnons3oBaHHEM HHCTPYMEH-

Ta Probe.

Paspgen 2. 1. BBojx aHaI0roBOro CUrHaia ¢ UCI0JIb30-

Hess: [IpnobpereHre HaBBIKOB CO- BaHreM DAQ cuctemsl B cpenie LabVIEW.

3panust UUC nnst mpoBeneHus n3me- 2. BrIBOI aHAIOrOBOrO CHT'HAJIA C UCIIOIL30-
2. | penuit nepemereHuit u neopmanuit BanueM DAQ cuctemsl B cpene LabVIEW.

B YCJIOBUSIX HECTAI[MOHAPHOIO TEM- 3. H3mepeHue 4acTOTHI aHAIOTOBOTO CUTHAJIA

NIEPATyPHOTO U MEXaHUYECKOIO BO3- ¢ ucnonb3zoBanueM DAQ cucremsl B cpene

JIEHCTBUH. LabVIEW.

Pazpnen 3. 1. Msmepenue TteMmmnepaTypbl HeCTallMOHAp-

Hean: Horo mporiecca B cpeae LabVIEW co cra-

[TproOpeTeHne HABBIKOB CTATUCTH- TUCTHYECKOH 00pabOTKON 3KCIepHUMEH-

Yeckod  00pabOTKM  Pe3yJIbTaTOB TaJbHBIX JIAHHBIX.

AKCIEPUMEHTAIBHBIX HMCCIEA0BAaHNN 2. U3smepenue nepopmanuii mpu H3MEHSIO-

¢ ucnosibzoBanueM NNUC. mieiicss Harpy3ke B cperne LabVIEW co

CTaTUCTHYECKOW 00pabOTKON 3Kcmepu-
MEHTAJIbHBIX JaHHbBIX.

3. H3mepenne BHOpalMOHHBIX XapaKTEpH-
ctuk B cpene LabVIEW co crartucruye-
CKO 00pabOTKOM 3KCIEepUMEHTAIBHBIX
JIAHHBIX.

5. OBPA3OBATEJIBHBIE TEXHOJIOT A

OpueHTanus Ha TaKTHYECKUE 00pa30BaTeNIbHbIE TEXHOJIOTUH, SIBJISIONINECS KOHKPETHBIM
Croco0OM JTOCTMXKEHHUs LieJed 00pa3oBaHMs B paMKaX HaMEUYEHHOW CTPAaTern4ecKod TeXHOJIO-
rud. Ilpu yTeHHn NeKuuil MCHoab3yeTcss METO MPOOJIEMHOIO M3JIOKEHHUS C MCIIOJIb30BaHHEM
MHTEpPaKTUBHON (opMbI ITpoBeaeHus 3aHATHs. [Ipu npoBeneHnn 1abopaTopHbIX pabOT UCHOIb-
3YIOTCSl TIOMCKOBBIN M UCCIICI0BATEIbCKHI METOJIBI, B TOM YHMCIie, Case study.



Hwxe mpuBoauTcss onucaHue oOpa30BaTENIbHBIX TEXHOJIOTHH, 00ECIICYMBAIONIUX TOCTHU-
KCHUE TUIAHUPYEMBIX PE3yJIbTAaTOB OCBOCHHS MUCHUIUTHHBL. CrieruduKa coueTaHus METOIO0B U
dbopM opranuzanuu 00y4eHUs OTpakaeTcs B Marpuile (cMm. Tadm). [lepeueHb METOI0B 00yUICHHS
1 (opM OpraHu3anuu 00y4eHHUsI MOKET ObITh PACIIUPEH.

Mertoas! u opmbl opranuzanuu odoyuenus (POO)

P00 JlaGopaTtopHubie
Jlexum CPC

MeTom: paboTsI
IT-mMeTOIBI
Pabora B xoMaHie + +
Case study +
Urpa
Mertoap! TpoOIEMHOTO 0O0YICHHUSI. +
OO0yueHne Ha OCHOBE OIbITa + +
Onepexatoniasi caMoCTOATEIbHAs paboTa +
IIpoexTHBIN MeTON
ITouckoBEI MeTOT + +
HccnenoBarenbeckuii MeToOq + +
Hpyrue meTobl

6. OHEHOYHBIE CPEJACTBA JUISA TEKYIIEI'O KOHTPOJISA YCIIEBAEMOCTMU,
MPOMEXYTOYHOM ATTECTALIMU 110 U'TOI'AM OCBOEHMUSI
JUCIHUIIVIMHBI U YYEBHO-METOJAUYECKOE OBECIIEYEHHUE
CAMOCTOSTEJBbHOU PABOTHI CTYJEHTOB

Bonpocwt ona peiimunz-konmpona Ne 1

1. Mudopmarmonno-uzmeputensublie cucremsl (MMC). HaznaueHue u ocHOBHbIE (DYyHKIIMH
NHC.

2. PaznoBugHoctH ctpykTyp MUC. OcHoBHble XapakTepuctuku UMC u ux oneHka.

3. Hudopmanus u curHai. Buasl CHTHAIOB ¥ MX MAaTEMaTHYECKOE OTMCaHUE.

4. BpemeHHas 1 yacToTHas ¢popma MpeICTaBICHHs CUTHAJIOB.

5. ludpoBas o60padoTka curHamoB. DyHKIMOHATIBHAsA cxema IUGPOBO 00pabOTKH
CUTHAJIOB.

6. Amnanoro-muppoBoe MpeoOpa3OBaHWE CHUTHAJIOB. JTUCKPETH3aIUs, KBAaHTOBAaHWUE W
KOJUPOBAHUE.

7. TemmnepaTypHble U3MEpPEHUs: KPEMHUEBBIE JaTUNKH.

8. TemnepaTypHble U3MEpEHUS: OUMETAIUTMYECKUI JaTYUK TeMIIEPaTypHl.

9. TemmnepaTypHbIe U3MEPEHHUS: KUIKOCTHBIEC U Ta30BBIE TEPMOMETPHI.

10. TemnepaTypHble U3MEPEHUS: TEPMOUHIUKATOPHI.

11. TemnepaTypHble UBMEPEHUS: TEPMOPE3UCTOPHI.

12. TemnepaTypHble H3MEPEHUS: TEPMOIIEKTPHUUECKUE TPeodpazoBaTey (TepMOIIapsbI).
13. TemnepaTypHbIe H3MEPEHHS: TUPOMETPHI

14. TemnepaTypHble U3MEPEHUS: TETJIOBU30PHI.

15. Cxema BUpTyasIbHOTO MpUOOpa ISl U3MEPEHUS TEMIIEPATYPBI C TOMOIIBIO TEPMOIIAP.

Bonpocwt ona peiimunz-konmpons Ne 2
1. Msmepenue aedopmariuii: TEH30pe3UCTOPHI.
2. W3mepenue nedopmanuii: MOCTOBas CXxeMa MOAKIIOUEHUS TEH30PE3UCTOPOB.
3. H3mepenue nedopmarnuii: MOTEHIMOMETPUYECKAs CXeMa IMOAKIIOYCHHUS TEH30pe3UCTO-
pOB.
4. W3mepenue TeMnepaTypHbIX JeGopManuii: cxema MOIKII0UYEHUS TEH30Pe3UCTOPOB.
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NuaykTUBHBIC TaTYUKW: TPUHIIUAI ACHCTBHSI, 00JIACTH MPUMEHEHUS.

EMKOCTHBIC aTUYUKU: TPUHITUI ACUCTBUS, 00JaCTh TPUMEHEHUS.

Hcnonbs3oBanre eMKOCTHBIX JATUUKOB JJI U3MEPEHUS TIEPEMEILICHUM.

Hcnonb3oBaHne eMKOCTHBIX TATYUKOB JJIs1 U3MEPEHUSI TOJIIIKH.

Hcnonbs3oBaHre €MKOCTHBIX JAaTUYUKOB JJIi  W3MEPEHHS  BIAKHOCTH  CHITYYHX
MaTepHuaoB.

. Mcrionb30oBaHNe EMKOCTHBIX JATYUKOB JJIs1 U3MEPEHUS YPOBHS HKUAKOCTH.
11.
12.
13.
14.

Vcnonb30BaHne €eMKOCTHBIX AATYMKOB U1 U3MEPEHUs TepeMEIeHU .

Hcnonp30BaHne €eMKOCTHBIX JATYUKOB I H3MEpEHHs BUOpaLuii.

Vcnonb30BaHue €eMKOCTHBIX AATYMKOB Il M3MEPEHHsI YIJI0B IIOBOPOTA.

Cxema BUPTYaJIbHOTO MpUOOpa Ui U3MEPEHHUs 1eOpMaLuii C TOMOIIBIO TEH30PE3UCTO-
pOB.

IIponecc TapupOBKU TEH30PE3UCTOPOB.

Bonpocwt ona peitmunz-konmpons Ne 3
[losicuute pasnuuue MexIy NPSIMBIMUA U KOCBEHHBIMU M3MEPEHUAMU? B Kakux ciydasx
npuleraroT K KOCBEHHbIM U3MepeHusIM? [laiiTe mpumep KOCBEHHBIX U3MEPEHU
Jaiite ompeneneHuss aOCOIIOTHON M OTHOCUTENIbHOM morpemHocredl. Uto Ha3bIBaeTcs
IpeiebHON aOCOIIOTHON U MPEesIbHON OTHOCUTENBHON MOTPEIIHOCTAMU U3MEPEHUS?
JlaiiTe ompezaesieHUs] CUCTEMaTUYeCKOW M CIy4allHOW NOrpemHocTed u3MmepeHus. UYrto
SBIISICTCS NCTOYHUKAMHU BOSHUKHOBEHHSI YKa3aHHBIX THIIOB TIOTPEIIHOCTEH ?
JlaiiTe KnacCUpUKAILMIO CUCTEMAaTHUYECKUX MOTPELIHOCTEeH, UCXO01 U3 MPUYUH MX TOsB-
nenus. [IpuBenuTe mMpUMepsl METOIUYECKUX, HHCTPYMEHTAIBHBIX, CYObEKTUBHBIX IO-
IpelHocTel U3MepeHust u3 001aCTH 3KCIIEPUMEHTAIIbHBIX UCCIIEI0BAHUH.
KaxoBbl npuHIUIBL yueTa (OLIEHKH U ONPEENICHUs) CUCTEMAaTUUECKUX U CIy4YallHbIX I10-
rpemHocTeii? YTo Ha3bIBAETCs «IIONPaBKOM» (IMPUMEHUTENBHO K y4eTy cUcTeMaThye-
CKHUX MOTrpenrHocTeit)?
CxemHbIe METObI KOPPEKIIMH CUCTEMATUYECKHUX MOIPEIIHOCTEN.
UYro Takoe nuHaMUYecKue norpemHocty n3mepenuii? Korna onu nposisistores? KakoBsl
IIPUYMHBI UX BO3HUKHOBEHUS?
Urto Ha3bIBa€TCs UyBCTBUTEIBHOCTHIO M BapualUell MOKa3aHUi U3MEPUTEIBLHOrO MpHoo-
pa?
Uro Ha3bpIBaeTCAd OCHOBHOI MOTPENIHOCTBIO M3MEpHUTENbHOro nprbdopa? KakoBbl npuH-
UMbl CYMMHPOBAHUS MOTPEUIHOCTEH OTAEIbHBIX OJOKOB CIOXHBIX H3MEPUTEIBHBIX
CPEICTB B CIEAYIOUIMX CIIydasx: Korja OJ0KH 00Ja/1ai0T He3aBUCUMBIMH JIpYT OT JApyra
MOTPEUIHOCTSIMU; KOT/Ia MOTPEIIHOCTH OTJENBHBIX OJIOKOB MMEIOT B3aMMHYIO KOppens-
LIHOHHYIO CBA3b.
Kak onpenensroT MmorpemHocTb UCKOMOM BEIMYMHBI IIPM KOCBEHHOM H3MEPEHHMM I10-
cienHen?
[Tonatue o ciydvaiiHoil BenuuuHe. BepositHOCTh. IloHsATHE O (QYHKIMM TUIOTHOCTH U
(GYHKIIUHM pacipeieeHus.
Crnyuaitnsle curHaisl. CrieKTpaibHbIE U KOPPEISLUOHHBIE XapAKTEPUCTUKN CUTHAJIOB.
JlaiiTe moHsITHE BEIOOPKHU.
Uro Ha3bIBaeTCs CTATUCTUYECKON (QYHKIUMEH pacrpeneneHus?
Urto Takoe rucrorpamma?
JaiitTe onpezieneHre BBIOOPOYHOTO CPEAHEr0 3HAUEeHUS CIIy4aiiHOM BETMYUHBI.
Uro Takoe BHIOOpOYHAs IUCIIEPCHs, U KaK OHa OIpeensiercs?
UYro gBnsieTcs CpeJHUM 3HaYEHUEM BBIOOPOUHOI qucnepcun’?
UTo MCrosb3yIoT JUIsl OLIEHKH CTaHIaPTHOTO OTKJIOHEHUS CpelHel BHIOOPOYHON BENTUYH-
HBI?
Yro Takoe JOBEPUTENBHBIE HHTEPBAIbI, U KAK OHU ONPEACIIAIOTCA?
C kaxoii LIeNbI0 ONPENEISAIOTCS JOBEPUTEIbHBIE HHTEPBAIIBI?
Uto Takoe KpUTEPHUIl 3HAUUMOCTH?
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Haiite onpenenenue KO3PPUIUCHTY TOBEPHUSL.

Kak crposrcs qoBepuTenbHble UHTEPBAJIbI?

UTto Ha3bIBaeTCs 1OBEPUTEIBHON BEPOATHOCTHIO (HAIEKHOCTHIO)?

Kakas onienka nmapamerpa Ha3bIBa€TCsl COCTOSTENIbHOMN?

Kakas orienka nmapamerpa Ha3bIBa€TCs HECMEIICHHOMN?

Kakue xputepun MCHOIB3YIOT IJs OTOpAChIBAHUSI PE3KO BBIACISIOMIUXCS PE3YyIbTaTOB
HCTIBITAaHUH?

[Toctpoenue Mozeneit METOA0OM ypaBHOBEIIUBAHUS TOTPEIIHOCTEH.

B dem 3akitouaeTcs MPUHIUI HAUMEHBIIUX KBAJAPATOB, UCTIOIB3YEMBId TIpH 00paboTKe
PE3yNIbTaTOB 3KCIIEPUMEHTAIBHBIX UCCIIEJOBAHUI?

Bomnpocekl k 3xk3aMeny
WNudopmannonno-uzmepurensubie cuctembl (MMC). Haznauenne u ocCHOBHBIE (yHKIIMU
NUC.
PasnoBunnoctu ctpyktyp MUC. OcHoBuble XapakTepuctuku MUC u nx oneHka.
Wudopmanus u curtan. Buasl cUrHajioB 1 HX MaTEMaTH4YECKOE OMMCAHUE.
Bpemennas u yactotHas (opMa IpeCTaBIECHUS CUTHAIIOB.
Hudposas obpaboTka curnanoB. OyHKIMOHATbHAS cxema UppoBoi 00pabOTKH CUTHA-
JIOB.
Amnanoro-nu¢ppoBoe npeodpazoBaHUE CUTHAJIOB: JUCKPETU3aLUs, KBAHTOBAHUE U KOAU-
poBaHue.
TemnepaTypHble U3MEpPEHHsI: KPEMHHUEBbIE JATUMKH.
TemnepaTypHble H3MEpEHUs: OUMETAUNINYECKUI TaTYUK TEMIIEPATYPHI.
TemreparypHble U3MEPEHUS: )KUAKOCTHBIE U I'a30BbIE TEPMOMETPBI.

. TemneparypHsle H3MEpPEHUSA: TEPMOHUHIUKATOPHI.

. TemniepaTypHbIC U3MEPEHUS: TEPMOPE3UCTOPHI.

. TemneparypHbie U3MEpPEHUS: TEPMOIIEKTPUUECKUE MTPeoOpazoBaTenu (TEpMOIIaphI).

. TemmepatypHble H3MEPEHUSI: MUPOMETPHI

. TemrieparypHble U3MEPECHHSI: TETIJIOBH30PBI.

. Cxema BUpTyaJbHOTO MPHOOPA I U3MEPEHUS TEMIIEPaTyPhl C TOMOIIBIO TepMOoTIap.

. I3mepenune nedopmariuii: TeH30pe3UCTOPEI.

. I3amepenue gedopmariuii: MocToBasi cxema MOJKII0YSHHs TeH30PE3UCTOPOB.

. Iamepenne nedopManuii: MOTSHIIMOMETPHUYECKAs CXeMa MOJKIIFOUEHUS TEH30PE3UCTO-

pOB.
N3mepenue temrepaTypHbIx edopMannii: cxema MoAKII0UEHUs! TEH30Pe3UCTOPOB.
WHayKTUBHBIE TATYUKU: TIPUHIMI JeHCTBUSA, 00JaCTH IPUMEHEHHUS.

EMKOCTHBIE JaTYMKU: TPUHLIUIT AEHCTBUSI, 00JACTh IPUMEHEHHUS.

Hcnonp30BaHne EMKOCTHBIX JATYUKOB JUISI U3MEPEHUS IEPEMELICHUM.

Hcnonb30BaHne eMKOCTHBIX TATYUKOB JUJIsl U3MEPEHHUS TOJIIIHH.

Hcnonp30BaHne €MKOCTHBIX JAaTYMKOB JUISI U3MEPEHHUS BIAXKHOCTH CBITyYUX MaTepHa-
JIOB.

Hcnonp30BaHne EMKOCTHBIX JATYUKOB JUISl U3MEPEHUS YPOBHSI JKUJKOCTH.
Hcnonb30BaHre EMKOCTHBIX JATYUKOB JUIsl U3MEPEHUs IEpeMEIeHU .

Vcnonb30BaHne €eMKOCTHBIX JATYMKOB JUI U3MEPEHUs BUOpaLnii.

Hcnons30BaHne EeMKOCTHBIX JATYHUKOB JIJII U3MEPEHHUSI YIIJIOB ITIOBOPOTA.

Cxema BUPTYaJIbHOTO MpUOOpa /Ui U3MEpEeHUs JeOopMaliii ¢ TOMOIIBIO TEH30PE3UCTO-
pOB.

IIponecc TapupOBKH TEH30PE3UCTOPOB.

[Tosicuute paznuuue Mexy MpsIMBIMA U KOCBEHHBIMU M3MepeHusMH? B kakux ciydasx
npuOerarT K KOCBEeHHBIM U3MepeHusM? Jlaiite mpumep KOCBEHHBIX U3MEPEHUN

JlaiiTe ompeneneHusi aOCOMIOTHOM M OTHOCUTEIBHOM TOTpentHocTe. UTo Has3bIBaeTCs
npeaenbHON aOCOMIOTHON | MPeIeIbHOM OTHOCUTENIBHOM MOTPEIIHOCTSIMA U3MEPEHUs?
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Jlaiite ompenesieHuss CUCTEMaTUYeCKOM M CIly4alHOW IOTpEelIHOCTed u3MepeHus. Urto
SIBJISIETCS] MICTOYHUKAMU BOZHUKHOBEHUS YKa3aHHBIX TUIIOB OTPEITHOCTEN?

JlaiiTe KIacCU(pHUKAIMIO CUCTEMAaTHYECKUX MOTPELUIHOCTEH, UCXO U3 MPUYUH HX TOSB-
nenus. [IpuBenure mpumepbl METOIUYECKUX, UHCTPYMEHTAIbHbBIX, CYOBEKTHUBHBIX IO-
IpeIIHOCTeN U3MEepEHHsI U3 001aCTH SKCIIEPUMEHTATILHBIX UCCIICIOBAHUIA.

KaxoBbl npuHIUMIBI yueTa (OLIEHKH U OMpeesIeHus]) CUCTEMAaTUYECKUX U CIIyYalHbIX TO-
rpemHocTeli? YTo Ha3blBaeTcs <«IONPABKOW» (IPUMEHUTENBHO K YYETy CUCTEMaTh4e-
CKHX TTOTPEITHOCTEH )?

CxeMmHbIe METO/Ibl KOPPEKIIMH CUCTEMATHUECKUX MOIPELUIHOCTEN.

Uro Takoe nuHamuyeckue norpemHocty uaMepenuii? Korna onn npossistrorcs? KakoBbl
IIPUYMHBI UX BO3SHUKHOBEHUS?

Urto Ha3bIBa€TCs YyBCTBUTEIBHOCTHIO M BapUalUeil MOKa3aHU U3MEPUTEIHHOrO MpHOOo-
pa?

Uro Ha3pIBa€TCAd OCHOBHOI MOTPEIIHOCTHIO M3MepHUTeabHOro npubdopa? KakoBbl npuH-
LUIIBl CYMMHPOBAHMSI IMOTPEIIHOCTEH OTIENbHBIX OJIOKOB CIIOKHBIX H3MEPUTEIbHBIX
CPEICTB B CIEAYIOUINX CIIy4asx: Korja OJ0KH 007a1al0T He3aBUCUMBIMH JIPYT OT Apyra
MOTPEUIHOCTSIMU; KOT/Ia TOTPEITHOCTH OTIENIBHBIX OJIOKOB MMEIOT B3aMMHYIO KOppes-
LUOHHYIO CBA3b.

Kak onpenenstoT morpemHocTb MCKOMOW BEIMUYMHBI P KOCBEHHOM H3MEPEHHM I10-
clemnuen?

[lonatue o ciydvaitHoi BenmumHe. BepositHOCTh. IloHsATHE O (QYHKIMH TUIOTHOCTH W
(GYHKIIUHU pactpeeeHus.

Crnyuaitnble curaasnbsl. CrieKTpanbHble U KOPPEISLUOHHbIE XapaKTEPUCTUKHU CUTHAJIOB.
JlaiiTe TOHATHE BBHIOOPKH.

UTto Ha3bIBaeTCs CTAaTUCTUUECKOM (PYHKIIMEH pacripenencHus?

UYro Takoe rucrorpamma’?

JlaiiTe onpeneneHne BEBIOOPOYHOTO CPETHETO 3HAUCHHS CITyJaitHOM BEJIMUMHBI.

Yro Takoe BEIOOpOUHAs TUCIEPCHs], U KaK OHA oIpeenseTcs?

Uro sBisieTCsl CpeIHUM 3HaYE€HUEM BBIOOPOUHOM nucnepcun?

YTo MCTIONB3YIOT AJIS OLIEHKU CTaHIApPTHOTO OTKJIOHEHHUS CpelHEeH BHIOOPOYHOM BelIn4u-
HBI?

Yrto Takoe JOBEPUTENBHBIE MHTEPBAIIbI, U KaK OHU ONPEAEIIAIoTCA?

C kaKxoii 11eNbI0 ONPEeNENSIOTCS J0BEPUTEIbHbBIE HHTEPBAIIbI?

Yrto Takoe KpUTEpU 3HAYMMOCTH ?

JaiiTe onpenenenne K03PHUIIMEHTY TOBEPHUS.

Kak ctposiTcst toBepuTenbHbIE HHTEPBAJIbI?

UTto Ha3bIBaeTCs TOBEPUTEIHHON BEPOATHOCTHIO (HAIEKHOCTHIO)?

Kakas oneHka nmapamerpa Ha3bIBa€TCsl COCTOSTENIBHOMN?

Kaxkas oneHka mapamerpa Ha3bIBaeTCs HECMEIIEHHON?

Kakue xputepuu MCHOIB3YIOT A OTOpAchIBAaHHS PE3KO BBIACISIOMIUXCS PE3yJIbTaTOB
WCTIBITAaHUM?

ITocTpoenne Mozeneil METOAOM ypaBHOBEIINBAHUS IOTPEIITHOCTEM.

B uem 3akitouaeTcss MPUHIMI HAUMEHBIIUX KBAJApPaTOB, UCHOIb3YEMBIH MpH 00paboTke
PE3YJIBTaTOB SKCIIEPUMEHTAJIBHBIX UCCIIEIOBAHUN?

3agaym K IK3aMeHy
OnpenenuTth cpeiHEe 3HAYCHHUE U JOBEPUTEIbHBIA HHTEPBAI.
Pesynbrarel ucneiranuii 10 nurareneit

Howmep W3mepeHHsbIl yIeIbHbINA pacXon
M3MEpEHHs! ToMIHMBA Je, M(KBT - 1)
1 254
2 254
3 255
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2. B pesynbrare m3mepenus auaMeTpoB 200 BaJMKOB M3 MApTHH, M3TOTOBICHHOW OJHUM
CTaHKOM-aBTOMATOM, MOJIy4€Hbl OTKJIOHEHHsI U3MEPEHHbIX JAUAMETPOB OT HOMMHaIA (B
MHUKpPOMETpax).
I'pynnupoBaHHbIE JaHHBIE IPEACTABICHBI B BUJIE MHTEPBAJILHOTO CTATUCTUYECKOIO psijia

A |-20,-15 | -15,-10 |-10,-5 | -5,0 0,5 5,10 10,15 | 15,20 | 20,25 | 25,30
ni |7 11 15 24 49 41 26 17 7 3

3. TlocTpouTh 1O JaHHBIM TaOIHIIBI THCTOTPAMMY pacIpeIeICHUs] OTKIIOHEHUH THaMeTPOB
A |-20,-15 | -15,-10 |-10,-5 | -5,0 0,5 5,10 10,15 | 15,20 | 20,25 | 25,30
ni |7 11 15 24 49 41 26 17 7 3

4, HOCTpOI/ITb SMIIUPUYCCKYIO MATCMATHYCCKYO MOJCIIb IJIS BHEIITHEH CKOpOCTHOﬁ Xapak-

tepucTuky OensuHoBoro neurarens N, = f;(n,) Buaa:

_ 2 3
N, =a,+an, +a,n; +a,n,,
rac Nx — MOIIHOCTB, KBT; Nx — 4Yacrora BpaIIIeHI/ISI KOJICHYaTOro Balia, I/ICHOJII)SYFI MCTO/,

YpaBHOBCUINBAHUSA HOFpCH.IHOCTGﬁ

Nx, Ny,
muH " | KBT
1000 |10
1500 |19
2000 |28
2500 | 36
3000 |44
3500 |51
4000 | 56
4500 | 60
5000 |64
5500 |65

5. IlocTpouTh SMIUPHYECKYI0 MAaTEMaTHYECKYI0 MOJENIb Ui BHEIIHEH CKOPOCTHOM
OEH3UHOBOTO

XapaKTCPUCTHUKU

_ 2 3
N, =ag +an, +a,ny +azny,
Trae Nx — MOIITHOCTbD, KBT; Nx — yacToTa BpaHICHI/ISI KOJICHYATOoro Baja, I/ICHOJ‘IBSyS{ METO/I,
HAaUMCHBbIINX KBaI[paTOB

JABUTaTCIIA

Nx, Ny,
muH " | KBT
1000 |10
1500 |19
2000 |28
2500 | 36
3000 |44
3500 |51
4000 |56

Nx = fl(nx)

BuUaa:




4500 |60
5000 |64
5500 |65

6. IlocTpouTh OHMIUPHYECKYI0 MATEMATHYECKYH0 MOJElb Il BHEIIHEH CKOPOCTHOM
XapakTepucTHKN OeH3uHoBoro aurarens M, = f;(n,) Buna:
_ 2
M, =a,+an, +a,n,,
rae My — xpyrsmmii MmomeHnT, H*M; Ny — wactota BpaimieHus KOJEHYATOrO Bajia, HUCIOJb3Ys
METO/I YPaBHOBEIIMBAHUS TTOTPEIIHOCTEN

Nx, My,
MHH Hwm
1000 95,54
1500 121,02
2000 133,76
2500 | 137,58
3000 140,13
3500 139,2
4000 133,76
4500 | 127,39
5000 122,3
5500 112,91

7. TlocTpOMTH SMIMPUYECKYIO MATEMAaTHYECKyI0 MOJeNb MJs BHEIIHEH CKOPOCTHOI
XapakTepucTHKN OeH3uHoBoro aurarens M, = fi(n,) Buna:

2
M, =ay +ayn, +a,ny,

e Mx - prT}IH_II/Iﬁ MOMCHT, H*M; Nx —9acToTa Bpalll€HUs KOJICHYATOI'O BaJjia, UCIIOJIb3Yys METON

HaMMCHBIINX KBaJApPaTOB

Nx, My,
MHH Hwm
1000 95,54
1500 121,02
2000 133,76
2500 | 137,58
3000 140,13
3500 139,2
4000 | 133,76
4500 127,39
5000 122,3
5500 112,91

8. HOCTpOI/ITB 3M1'[I/IpI/I‘-IeCKyIO MaTCMaTI/I‘-ICCKyIO MOACIb OJIA BHCH_IHCI‘/JI CKOpOCTHOﬁ
XapaKTepI/ICTI/IKI/I 6GH3I/IHOBOFO ABUTraTCIIA gex = f (nx) BUAA:
2
gex = a0 +a1nx + aznx ’

TAC Jex — y,Z[CJ'IBHHﬁ pacxoa TOIlIMBa, F/(KBT"-I); Nx — 4acToTa BpallCHMUs KOJICHYaTOro BaJa,
HCIIOJIB3YsA METO YPaBHOBCIIMBAHUA HOFpeHIHOCTeﬁ

Nx, Jexs
mun! | 1/ (xBt-9)
1000 420
1500 305
2000 271




2500 261
3000 252
3500 250
4000 254
4500 260
5000 283
5500 302

9. TlocTpouTh HMIMPHUYECKYIO MAaTEMATUYECKYI0 MOJENb JUIsI BHEUIHEW CKOPOCTHOM
XapaKTepUCTHKU OEH3MHOBOrO ABUrarens gq, = f (n,) Buza:
2
gex = aO +a1nx + aan !

re Jex — YACTBHBIA pacxoja TOIUMBA, I/(KBT-4); Ny — "acToTra BpalieHHWsl KOJEHYATOTO Baja,
HCIIOJIb3YsI METOJ HAMMEHBIINX KBaJApPaTOB

Nx, Jex,
mun" | 1/(kBr-4)
1000 420
1500 305
2000 271
2500 261
3000 252
3500 250
4000 254
4500 260
5000 283
5500 302

10. Pa3paboTath CTpYKTYpHYIO CXeMY BUPTYaJIbHOTO MpHOOpa IJIsi N3MEPEHUS TEMITEPaTyphI
C TIOMOILIBIO TEpMOTIAp.

11. Pa3zpaboTaTh CTPYKTYpHYIO CXE€MY BUPTYyaJIbHOro mpulopa A usMepeHus aedopManuit
C TIOMOIIIBIO TEH30/JaTYUKOB.

12. Pa3paboTath CTPYKTYpHYIO CXE€MYy BHUPTYaJbHOTO MpHOOpa Ui H3MEPEHHS] YaCTOTHI
AQHAJIOrOBOT'O CUTHAaJA.

Buasbl u popmbl caMocTOATEIbHOM PAa0OTHI CTYACHTOB

CamocrosiTenbHasi paboTa CTYAEHTOB BKJIIOYAET TEKYILYI0 M TBOPYECKYIO MPOOIEMHO-
OpPUEHTHPOBAHHYIO caMocTosTeNnbHYI0 padoty (TCP).

Texymas CPC nanpanieHa Ha yriayOjieHHE U 3aKperyieHue 3HAHWKM CTYJEHTa, Pa3BUTHE
NPaKTUYECKUX YMEHHUH U BKIIIOYAeT B ceOs:

*  paboTy ¢ JIGKIIMOHHBIM MaTepUaioM, MOMCK M 0030p JTUTEpaTypbl U SJIEKTPOHHBIX

MCTOYHHUKOB MH(OPMALIUH 110 UHIAUBHIyaTIbHO 331aHHON po0ieMe Kypca;

*  BBIIIOJIHEHUE JIOMAIIIHETO 3a/IaHuUs;

*  OIEepeXaroulylo CaMOCTOSATENbHYIO padoTy;

*  HU3YYCHHE TEM, BHIHECEHHBIX Ha CAMOCTOSITEIHLHYIO TPOPAOOTKY;

*  TOJTOTOBKY K JJAOOPaTOPHBIM 3aHATHSIM.

TBopueckast camocTosTenbHas paboTa HampaBlieHA HAa Pa3BUTHUE HHTEIUIEKTYalbHBIX
YMEHUH, KOMIUIEKCA YHHBEpPCAJIbHBIX (OOIIEKYIbTYPHBIX) KOMIIETEHIMH, TMOBBIIICHHE
TBOPYECKOTO MOTEHIMaIa CTYJI€HTOB. JTa padoTa BKJIIOYAET B ceOs:

* TIOHCK, aHaJIu3, CTPYKTYPUPOBAHUE U MPE3EHTALINIO HH(POpMALINH;

*  HUCCIENIOBATENbCKYI0 paboTy M y4dacTHE B HAYYHBIX CTYACHYECKHX KOH(EPEHLHUSX,

CCMUHAapax U OJIMMIINAaAax;
*  aHaNU3 HAYYHBIX MYOJUKAIUil 110 3apaHee ONpeIeIeHHON pernoaBaTesieM TeMe.



CoaeprxaHue caMOCTOATEJIBLHOM padoThI CTYAeHTOB
[Tepedyenr HaydHBIX MPOOJIEM 1 HANIPaBICHUN HAYYHBIX UCCIIEIOBAHUMN:
e Cosznanue B Lab VIEW u3meputenbHbIX CUCTEM ¢ 00paTHOM CBSI3BIO.
e PazpaboTka NpuIoKEeHUH AJIsl CTATUCTUYECKOTO aHaIN3a HKCIIEPUMEHTATbHbBIX TAHHBIX.

Tembl, BBIHOCMBIE HA CAMOCTOSATEIbHYIO TPOPabOTKY:
e Hudopmannonno-mzmeputenbubie cuctemsl (MNC). Haznauenne u ocHOBHBbIE (DYHKITUH
NUC. Paznosuanoctu ctpykryp MUC.
WNudopmanus u curaan. Buasl CHTHAJIOB M UX MAaTEMaTHYECKOE OTHMCaHUE.
Bpemennas u yactotHast popma MpeacTaBICHHs CUTHAJIOB.
[udposas 06paboTKa CUTHATIOB.
H3meputenbHbIe CXEMBI C ONTHYSCKHMMHU (ONTOBOJOKOHHBIMU) CEHCOPAMH W3MEPEHHS
nedhopmarui.
CriocoObI M3MepeHUs TeMITEPATyPHBIX JeOpMaLnii.
e  Oco0eHHOCTH U3MEPEHHS TEeMIIEPATYpPHBIX Je(OpPMAaLUii C ITOMOIIBIO TEH30PE3UCTOPOB.
e Buael morpemHocTeid W CrmocoObl WX CHIDKEHUS TIPU W3MEPEHUHM TEMIIEPATYPHBIX
nedopManuii ¢ MOMOIIBIO TEH30PE3UCTOPOB.
e l3MepuTtenbHble CXeMbI U 001aCTH TPUMEHEHHUS EMKOCTHBIX TATYMKOB.

KonTpoJbs camocTosiTe/IbHOMH padoThl

OreHka pe3y/IbTaTOB CaMOCTOATENBbHOM paboThl OpraHu3yeTcs Kak eAMHCTBO ABYX (opM:
CaMOKOHTPOJIb U KOHTPOJIb CO CTOPOHBI Npenoaasareseil. [locnenHuil ocyniecTBiIseTCs MyTeM:
PEUTUHI-KOHTPOJISL 10 OCHOBHBIM pa3jeiaM JUCLMIUIMHBL, YCTHOTO OIpOca CTYACHTOB Ha
na6opaT0pH1)1x U HOPAKTHYCCKUX 3aHATHAX, 3alUTBl OTYETOB II0 Ha60paTOpHI)IM n
IPaKTUYECKUM paboTaM, a TAK)KE OTYETOB 110 TBOPUYECKON CAMOCTOSITEILHOM padoTe.

CBOGBpeMeHHaﬂ IIOATOTOBKAa OTYETOB IIO BBIITOJITHCHHBIM J'Ia60paTOpHI>IM U IpaKTH4e-
CKUM paboTaM M UX 3allUTa ONPEAESIOT KOJUYECTBO OayUIOB, MOJyYaeMbIX CTYJIEHTOM IMpHU
IIPOBEICHUM PEUTHHI-KOHTPOJISA U DK3aMEHa.

7. VUEBHO-METOJIWYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHHWE
TV CHMUILIAHBI

a) ocnognas aumepamypa (1ekmponHo-bubnuomeunas cucmema Bal'y):

1. O6mas teopust uamepenuii: Monorpagus / JI. 1. I'pudanos. - M.: HUL] UH®PA-M, 2015. -
116 c.: 60x90 1/16. - (Hayunas mbiciab) (O6moxkka) ISBN 978-5-16-010766. Pexum mocty-
na: http://znanium.com/bookread?2.php?book=501732.

2. Tonbix, FO.I'. Metponorus, cranaaptuzanusa u ceprudukanus. Lab VIEW: npaktukym mno
OIICHKE pe3yJIbTaTOB M3MEpeHHi [DnexkTpoHHBIA pecypc| yueb. mocodme / FO.I'. TNombix,
T.W. TankoBuu. — KpacHosipck: Cub. denep. yu-t, 2014. — 140 c. - ISBN 978-5-7638-2927-
3. Pexxum moctyma: http://znanium.com/catalog.php?bookinfo=507394.

3. Kamuneuenko, A.B. CripaBOYHHK MH)KEHEHpA 10 KOHTPOJIIbHO-U3MEPHUTEIbHBIM pUOOpaM B
aBTomaTtuke [DnekTpoHHbiil pecypc] / A.B. Kanunnuenko, H.B. YBapos, B.B. [loitHukos. -
M.: Undpa-Unxenenpus, 2015. - 576 c. - ISBN 978-5-9729-0017-6. Pexxum nocryma:
http://znanium.com/bookread?2.php?book=520694.

4. ®uznyeckue OCHOBBI MoMydeHus: MHGopmanuu: YuyeOHoe mocodbue / b.}O. Kamman. - M.:
HUIL NH®PA-M, 2014. - 286 c.: 60x90 1/16. - (Breiciiee oOpazoBanue: bakanaspuar). (me-
peruier) ISBN 978-5-16-006381-2. Pexxum JIOCTYyTIA:
http://znanium.com/bookread2.php?book=374641.

5. Hazapos, B.U. Temorexnuueckue usMepeHus u mpuOopsl. JlaGopaTOpHBIN NpakTUKYM:
yue6. mocobue / B.1. Hazapos, A.JI. bypos, E.H. Kpukcuna. — Munck: Beim. mk., 2012. —
131 C.: WL - ISBN 978-985-06-2146-7. Pexum JOCTYyTIA:
http://znanium.com/bookread2.php?book=508579.



http://znanium.com/bookread2.php?book=501732
http://znanium.com/catalog.php?bookinfo=507394
http://znanium.com/bookread2.php?book=520694
http://znanium.com/bookread2.php?book=374641

10.
11.

6) oononnumenvras aumepamypa (dnexmponno-oubnuomeunas cucmema Bal'Y):

[Momnecusiit, C. A. YcTpoiicTBa mpueMa U 0OpaObOTKH CHTHAIOB[DJICKTPOHHBIA pecypc]:
VYueb. mocodue / C. A. Ilognecnsiit, ®@. B. 3anzaep. - Kpacnosipck : Cub. dpenep. ya-t, 2011. -
352 c. - ISBN 978-5-7638-2263-2. Pexum pe3aHue:
http://znanium.com/bookread?2.php?book=441113.

Wzmepenuss B LabVIEW/bapanE.Jl., Mopo3oBlO.B. - Hosocu6.: HI'TY, 2010. - 162 c.
ISBN 978-5-7782-1428-6. Pexum JOCTYyTIA:
http://znanium.com/bookread2.php?book=546030.

Makaposa H.}O. Co3nanue BupTyanbHbIX puOOpOB B cpene LabView: meTonuueckue yka-
3aHus K JabopatopubsiM paboram / H.}O. MakapoBa; Bnangumupckuii rocyjapcTBeHHBIN YHU-
Bepcutet (Bal'Y), Kadbenpa nmpudopoctpoenuss u nHGOPMAIIMOHHO-U3MEPUTEIBHBIX TEXHO-
noruil. — Brnagumup: Brnagumupckuii rocynaperBenusiii yausepcutet (Bal'y), 2010. — 58
c.. min. — UNmeercs »snekTpoHHas Bepcusi. — bubmnumorp.: c. 57. Pexum pgocryma:
http://e.lib.vlsu.ru/bitstream/123456789/1857/3/00735.pdf.

OnTuueckue uaMepenus [Dnektponnblii pecype] / A.H. Anapees, E.B. T'aBpunos, I'.I'.
Wmranun u ap. - M.: YauBepcurerckas kaura; Jloroc, 2012. - 416 c. - ISBN 978-5-98704-
173-2. Pexxum noctyna: http://znanium.com/bookread2.php?book=469178.

8) nepuoduueckue uzoanus (bubnuomexa Bal'y)

KonTponbHo-uzmepurensHbie npuOopsl u cuctemsl. — Mocksa: DJIMKC+.
HNHpopManoOHHO-U3MEPUTEIbHbBIE M YIPABJISAIOIINE CUCTEMbL: HAYUHBIH KypHalI. — MockBa!
Pagnorexnuka.

2) Internet—pecypcewi:

http://www.picad.com.ua/lesson.htm

http://labview-rus.blogspot.ru/

http://automationlab.ru/index.php/ni-labview/274--labview

YyeOHo-MeTOANYEeCKNE U3TAHUA

1. VBanuenko A.b. Metoauueckue yka3aHMsl K MPaKTHUECKUM paboTaM MO AUCHMILIMHE
«H(popMaIMOHHO — U3MEPUTEIbHBIE CUCTEMBI» JUIsl CTY/IeHTOB HampasieHus 15.04.05
[DnexTponnsbIit pecype] / coct. UBanuenko A.b.; Bman. roc. yu-r. TMC - Brnagumup,
2015. - Jloctyn u3 kopriopatuBHoit cetu Bnl'Y. - Pexxum nocryma: http://cs.cdo.visu.ru/

2. WBanuenko A.b. Meronnyeckue yka3aHus K JJaOOpaTOpHBIM paboTaM MO JUCIUIUIAHE
«MHpOpMaLIIOHHO — U3MEpPUTENIbHBIE CUCTEMBI» ISl CTyJAeHTOB HampasieHus 15.04.05
[DnexTponHbIi pecypc] / coct. UBanuenko A.b.; Bnan. roc. yu-1. TMC - Brnagumup,
2015. - JToctyn u3 kopriopatuBHO# cet Bal'V. - Pexxum noctyma: http://cs.cdo.visu.ru/

3. HBanuenko A.b. Meronuueckue peKOMEHIAIMU K BBIMOJHEHUIO CaMOCTOATENbHOMN pa-
60Thl o AucuunHe «MHpOpMaMOHHO — U3MEPUTENbHBIE CUCTEMBD» ISl CTYJIEHTOB
Hanpasienus 15.04.05 [Dnextponnslit pecypc] / coct. Banuenko A.b.; Bian. roc. yH-T.
TMC - Bragumup, 2015. - Joctyn u3 kopnoparuBHoit cet Bal'y. - Pexum nocryma:
http://cs.cdo.vlsu.ru/

4. Wpanuenko A.b. OneHounsle cpenactBa no aucuuiinHe «HpopManmoHHo — u3Mepu-
TEJIbHBIE CUCTEMBI» Il CTyAeHTOB HampasieHus 15.04.05 [DnextponHHslid pecypc]
/ coct. UBanuenko A.B.; Baan. roc. yu-t. TMC - Bnagumup, 2015. - JlocTym U3 Kopro-
paruBHoit cetn Bnl'Y. - Pexxum nocryma: http://cs.cdo.visu.ru/



http://znanium.com/bookread2.php?book=441113
http://znanium.com/bookread2.php?book=546030
http://e.lib.vlsu.ru/bitstream/123456789/1857/3/00735.pdf
http://www.picad.com.ua/lesson.htm
http://labview-rus.blogspot.ru/
http://automationlab.ru/index.php/ni-labview/274--labview
http://cs.cdo.vlsu.ru/
http://cs.cdo.vlsu.ru/
http://cs.cdo.vlsu.ru/
http://cs.cdo.vlsu.ru/

Ilepeuyenn pecypcoB HH(POPMALIMOHHO-TEJIEKOMMYHHKAMOHHOI ceTn «MHTEepHET», HE0O-
XOAMMBIX /ISl OCBOCHHS JMCIUILIUHBI

1) [Mopran HenTtp nucranmuonHoro ooy4denust Bnl'Y [anekTponnsiii pecype] / - Pexum mocryna:
http://cs.cdo.visu.ru/

2) Paznen odunmansHoOro caiita Bial'Y, comepskanuii onucanue oOpa3oBaTeIbHOM MPOTrPaMMBbI
[anexTponHBIl pecype] / - Pexum moctyma: OOpa3oBatenbHas nporpamma OOpaszoBareiibHas
nporpamma 15.04.05 «KoHCTpYKTOPCKO-TEXHOIOTHYECKOE 00ECTICUeHHE MAITMHOCTPOUTEIbHBIX

npou3BoacTB» http://op.visu.ru/index.php?id=56



http://cs.cdo.vlsu.ru/
http://op.vlsu.ru/index.php?id=56

8. MATEPUAJIbBHO-TEXHUYECKOE OBECHHEYEHUE JUCHUIIJIMHBbI

1. JTabopatopust Lab VIEW ¢ o6opynoanuem NATIONAL INSTRUMENTS.
2. JluneH3noHHOE MpOrpaMMHOE oOecreueHre: Marematuueckue makersl Mathcad,
MATLAB.



PaGouas mporpaMma JMCIMIUIMHBI COCTaBIeHA B COOTBETCTBUHM ¢ TpebopanusaMu @I'OC

BO 1o wHampasieHmioo 15.04.05  «KOHCTPYKTOPCKO-TEXHOJIOTHYECKOE  OOecleueHue

MaIMHHOCTPOUTEIBHBIX ITPOU3BOACTBY»

(®HO, noanuce)

PaGouyro mporpaMMy COCTaBUI &M{ %’»@W /%f W’

PenensenT (npeacraBuTens paboToaaTeNs ):
3A0 «Pocr-ITlmocy, reHepaTbHbIN IUPEKTOP

3aMOpHHUKOB A.A.

(mecto paboTsl, nowkHOCTE, PUO, noanuce)

[Iporpamma paccMOTpeHa 1 0100peHa Ha 3aceJaHuu Kadeapbl TeXHOIOT s MAIIMHOCTPOCHHUS
[Iporokon Ne ¢ oTr ¥ 8% 4esf” TOHA

.
3asenyrommii kadeapoit 1.1.H., mpopeccop Moposos B.B. / ’

(®UO, ncyﬂMCb)

PaGouast mporpamMMa paccMOTpeHa U 0JJ00peHa Ha 3acellaHui y4eOHO-METOANIECKON KOMUCCHH

HaIlpaBJICHUS] 15.04.05 «KOHCTPYKTOPCKO-TEXHOIOTHYECKOE obecnieyeHue

MAIIUHOCTPOUTEIIBHBIX ITPOU3BOJICTB»

IIpotokon Ne & OT 924 Aok Tonia
IIpencenarenb KOMHCCHH A.T.H., Ipodeccop Moposos B.B. L

-

(®UO, mm;zé)



JIUCT NEPEYTBEPX/JIEHUSA

PABOYEN IMPOT'PAMMBI JUCHHUILJIAHBI

Pa6ouas mporpamma ofo0peHa Ha _#/é/40/7~  y4eOHbIA TOX
IIporokoin 3acenanus kadeapsr Ne §/{ ot _#/e4A0k rona

3aBexyrommii kadeapoit 1.1.H., mpodeccop Moposos B.B.

PaGouast mporpamma ogo6pena Ha £/7 /4#/4 _ yueGHBIH TON
IIpoTokon 3acenanus Kapeapst Ne 7 ot 47 2. A9 F rona

3asenyrommii kadeapoii 1.1.H., mpodeccop Moposos B.B.

Pa6oyas mporpamma oo6peHa Ha y4eOHBIN IO

ITportokon 3acenanust Kadeapsr Ne oT roja

3apenyrommii kabenpoit 1.1.H., mpodeccop Moposzos B.B.




PEUEH3UA
Ha pabou4yto NporpaMmmMy no AUCLUNINHE
«MHhopMaLMOHHO — N3MepPUTENbHbIE CUCTEMbI»
HanpasneHue nodzomosku 15.04.05 «KoHcmpyKkmopcko-mexHosoaudeckoe obecreyeHue
MalwuHOCMpPoUMEesbHbIX MPOU38ooCcMe
Mporpamma noaroToBku: ®r3nka BbICOKMX TEXHONOrNA
Paspabomyuk: MeaH4eHKo A.B., K.m.H., doueHm kagedpbi « TexHonozus mawuHocmpoeHusi» ®r60Y
BO «Bnadumupckull 2ocy0apcmeeHHsbIll yHueepcumem umeHu AnekcaHopa lpuzopbesuya u Hukonas
Mpuzopbesuda Cmoremosbix»

PaBouas nporpamMma cocTasneHa B cootseTcTBun ¢ FOC BO, onpeaensomm TpeboBaHms 1
ypoBEHb  MOATOTOBKM  BbIMYCKHWUKOB  HanpaBreHWs  NOAroToBKM  maructpatypbl  15.04.05
«KOHCMpyKMOPCKO-mexHOoIoauyeckoe obecnedeHue MawuHOCMPOUMesibHbIX MPou3goocme .

Llenamn ocBoeHus aucumnnuHbl (moayns) «MH(OpMaunoHHO — WU3MepUTernbHbie CUCTEMbI»
ABMSAIOTCA: ODy4YeHMEe CTYAEHTOB OCHOBaM (YHKLIMOHMPOBAHMA W 3KcnnyaTauum WHGOPMAaLMOHHO-
nameputenbHbix cuctem (MUC) 1 MHDOPMALIMOHHBIX BblYUCAIUTENbHBLIX KOMMnekcos (MBK); obyyeHune
meTogam aHanusa u cuHtesa UNC (UBK), nayyeHue coBpeMeEHHbIX KOMMMEKCOB MpOrpammMHoOro u
nHCTpyMeHTanbHoro obecneveHns UUNC (MBK); hopmmpoBaHue y CTyAeHTOB HaBbIkoB paboTbl B O4HOM
M3 KOMMMEKCOB MPOrpaMMHOr0 U MHCTpymeHTanbHoro  obecnevenuss UWAC (MBK), paspaboTtku
nporpamMmHoro 1 MmeTponorudeckoro obecneveHus UNC (MBK) ¢ COOTBETCTBYKOLEN OLIEHKOW
METPOMOrMYECKMX XapakTepPUCTVK N 06paboTkn pe3ynbTaToB N3MEePEHU; BOCMUTAHNE OTBETCTBEHHOCTY
3a NPOAYyKT CBOMX pa3paboTok.

Ha usyuyeHvne ancumnnuHbl 0TBOAWUTCA 216 4acoB, U3 HUX ayanTOPHbIX — 36 YacoB (NpakTuyeckue
n nabopaTopHble paboTbl) U 144 4YacoB CaMOCTOATENbHOW paboThl. POPMON MNPOMEXYTOYHO
aTTecTauum no UToraM 0CBOEHUSA AUCUMMNIMHON SBNAETCA dk3ameH (364).

B pesynbTaTe OCBOEHWA AUCLMMNUHBI 0By4aloWMCa OOMKEH AEMOHCTpUpOoBaTh creayolime
pesynbTaTbl 00y4YeHunsi, cornacyrLmecst ¢ popmvpyembim komneTeHumuam Orort:

cnocobHocTb  BbiBUMpaTh M 3MEKTUBHO Mcnonb3oBaTb  Martepuansl, obopyaoBaHue,
WHCTPYMEHTbI, TEXHOMNOTMMYECKY0 OCHACTKy, CpeAcTBa asTOMaTu3auun, KOHTPONSA, AWarHOCTUKW,
ynpaBneHvsi, anropuTMbl 1 Nporpammbl Beibopa 1 pacyeTa napameTpoB TEXHOMNOrNYeCknx NpoLeccos,
TEXHUYECKUX W IKCNNyaTaLMOHHbIX XapaKTEPUCTUK MAaLLUMHOCTPOUTENbHbLIX MPOM3BOACTB, a Takxe
cpeacTBa ANA  peanusaunu  NPOU3BOACTBEHHBIX U TEXHOMOrMYECKMX MPOLECCOB U3roTOBMEHUA
MaluMHoCcTpouTenbHOM Npoaykumm (MK-6):

3Hamb: COBPEMEHHble CcpeacTBa aBToOMaTU3auuu, KOHTPONSA, AWNArHOCTUKM TEXHOMOrM4ecknx
NPOLECCOB, (DOPMUPYIOLLNE anropuUTMbl YNPaBReHNs TEXHONOMUMYECKMMU CUCTEMaMK,

yMems: WCNONb30BaTb COBPEMEHHblE CpeACTBa aBTOMaTVU3auuu, KOHTPOMSA, AUArHOCTUKM
TEXHOMOMMYECKUX MpoLEeccoB, npu pa3paboTke anropuTMOB  YNPaBMEHUs  TEXHOMOMUYECKNMM
cuctemamu,

griademe: COBPEMEHHbIMN cpeacTBamm co3gaHus nncC, obecnevnBaroLLnx
aBTOMaTM3WpOBaHHbIN cbop ¥ 06paboTky wuHdOpMaUMKM nNpyu  ynpaBneHUM TeXHOMOorn4eckumu
cuctemamu,

CNOCOBHOCTb OpraHW3oBbIBaTb PaboTbl MO MPOEKTUPOBAHWIO HOBbIX BbICOKOI(PEEKTUBHBIX
MaLLVHOCTPOUTENbHbBIX MPON3BOACTB W UX 3NEMEHTOB, MOAEPHM3ALMN N aBTOMaTU3aUMKN LENCTBYIOLLUX,
no BbIGOPY TEXHOMOTUMA, WHCTPYMEHTanbHbIX CPEACTB W CPEACTB BbIYMUCIUTENbHOW TEXHUKU Mpw
peanu3aunmn NpoLECCOB NPOEKTUPOBAHUS, U3rOTOBMEHWSA, KOHTPOMS, TEXHUYECKOro ANarHoCTMpoBaHWS
1 NPOMBILLMEHHBIX UCMbITAHWA MALLMHOCTPOUTENbBHBIX U34ENNiA, MOUCKY ONTUMArbHbIX PELUEHWIA NpU X
co3faHuKn, paspaboTke TEXHOMOrMA MaLUMHOCTPOUTENbHbLIX MPOU3BOACTB, U JMEMEHTOB W CUCTEM
TEXHWYECKOro 1 annapaTHO-NPOrpaMMHoro obecneyeHns ¢ y4etom TpeboBaHWi KavecTsa, HaAeXHOCTH,
a TaKKe CPOKOB UCMNONHEHNs, 6e30NacHOCTUN XU3HeAEeSTeNbHOCTU 1 TpebosaHwuin akonorum (MK-11):

3Hamb: COBPEMEHHbIE CpPeACTBa MNPOEKTVPOBAHUSA JMIEMEHTOB U CUCTEM TEXHWYECKOro W
annapaTtHo-NporpaMMHoro obecnedyeHns GYHKLUMOHMPOBAHUSA TEXHOMOTMYECKUX CUCTEM C  y4eToMm
TpeboBaHWn kKa4yecTBa, HAAEXKHOCTU, @ TaKKe CPOKOB WCMOMHEHWUSA, BE30NacHOCTN XKU3HEAEATENbHOCTM
n TpeboBaHWIn 3KONOrnu;

yMemb: WCNOMb30BaTb COBPEMEHHble CpeAcTBa MNPOEKTUPOBaHWA 3MEMEHTOB W CUCTEM
TEXHUYECKOro 1 annapaTHo-NporpaMmmMHoro obecneyeHns dyHKLMOHUPOBaHNA TEXHONOrMYECKUX CUCTEM
C yyeTom TpeboBaHU Ka4yecTBa, HAAEXKHOCTW, a TakkKe CPOKOB WCMOMHeHus, ©GeaonacHoCTU
XU3HeaesaTenbHoCcTU 1 TpeboBaHMA aKOMOrnuY;

grnadems. HaBblkaMX MPOEKTUPOBAHUSA JMEMEHTOB W CUCTEM TEXHWYECKOro M annapaTHo-
nporpamMmMHoro obecnedeHnss YHKLMOHUPOBAHUS TEXHOMOMMYECKNX CUCTEM C y4eToMm TpeboBaHui
Ka4yecTBa, HaOEXHOCTW, a TaKKe CPOKOB WCMonHeHus, 6e30nacHOCTU XXUIHEAEATEeNbHOCTN W
TpeboBaHun akonoruu;



CNOCOBHOCTb MPUMEHSATL Ha MpaKTUKE COBPEMEHHbIE METOAbl W CPEeACTBa onpeseneHus
SKCnnyaTauoHHbIX  XapaKTepUCTK 3NEMEHTOB  MalUMHOCTPOUTENbHBIX MPOW3BOACTB U CPeacTB
NporpaMmMHOro obecneyeHuns, cepTUUKALIMORHBIX UCMbITAHWI U3AENWIA, BbIGUPaATL MeTOAb! U cpeacTea
W3MEPEHVs, y4acTBOBaTb B OpraHn3aLuy AWArHOCTUKM TEXHONOrMYeCKUX MpPOoLEccoB, o06opyaoBaHUS
CPeAcCTB 1 CUCTEM yNpaBneHNs MalMHOCTPOUTENbHbIX MPOU3BOACTB (MK-23):

3Hamb. METOAbl, NPOrpamMMHbIe N TEXHUYECKME CpeAcTBa BOCMPUATUS, nepeaaqn, obpaboTku v
NPeACTaBNeHNs N3MEPUTENBHON MHOPMaLIK B UBMEPUTENbHBLIX CUCTEMAX;

ymems: pewartb 3ajads  NPOEKTUPOBAHUS  MHMDOPMALMOHHQ-U3MEPUTENBHBIX  CUCTEM,
“cnonb3oBaTb CTaHAAPTHbIE MHTepdenckl ANns opraHusauun paboTel UAC:

gnademsb. HaBblkamMn 3KCNnyaTauuum CcoBpeMeHHbIXx WUC, kak aneMeHToB yrnpaBneHus
TEXHOMOrN4ecknx npotieccos; obecneymsaTb COBMECTUMOCTb anmnapaTHbiX M MPOrpaMMHbIX CPeACTs
NNC; TexHonornamu nporpaMMumpoBaHns Ha s3bikax LabVIEW.

OcHosHble pasaens paboyeit NporpamMMbl 0TPaXalT Lienu 1 3a4a4uv AUCLMNANHLI, PesynbTaThl
ObydyeHus, TemaTUyecknid nnaH Kypca, TeMbl MPaKTUYECKUX W NaBopaTopHbIX PaboT, OLEHOuYHbIE
CpeAcTBa TEKyL|ero KOHTPOMA yCneBaemoCTU, MPOMEXYTOYHOW aTTecTauuvM no wuToram artrectauum
OCBOEHWA ANCLMNIHBI, PEKOMEHAYEeMas nuTepaTypa v pecypchl UHTEPHET.

HocmouHcmeom paBoyeit NporpamMmbl  SIBMSIETCH: OPraHU3aLnsl COMPOBOXAEHMS n3y4eHuns
AVCLMNNVHBI — pasMeLLeHne maTepranos ANCUMNNHLI Ha oGpasoBaTelbHOM CepBepe, TakuM 0bpa3om,
peanusyerca metToanyeckast 06ecne4eHHOCTb ayAMTOPHON U CaMOCTOSTENBHOR paBoThi.

B kavyecTBe AanbHeiIero coBepLIEHCTBOBAHUSA 1 Pa3BUTUS CoePXaHNs pabodeit nporpamMmmbi
pekomeHOyemcsi  [eTanu3npoBaTh BUA  OTYETHOCTM CaMOCTOSTENbHOW  paboThl Mo Temawm,
aKTyanusnposaTtb nepeYeHb OCHOBHOW 1 PEKOMEHAYEMOW NuTepaTypsbi.

Ha oCHOBaHWM BbILIENINOXEHHOrO MOXHO 3aKM4YUTb, YTO paboyast nporpamma, aBTopa
MeaHyeHko A.5. MoxeT ObITb ucnonb3oBaHa Ans obecneveHus OCHOBHOW 0Bpa3oBaTenbHOW
nporpammel  NO  HanpaeneHwto  noAarotoBkn  15.04.05  «KoHCmMpyKmMopcKo-mexHonoauyeckoe
obecrieyeHue MawuUHOCMPOUMENbHLIX  MPOU380OCMSE» MO  AUCLUMNANHE «NHopmaumoHHo -
W3MEpUTENbHbIE CUCTEMbI» Kak Ga3oBbIn BapuaHT B y4ebHom npouecce ®IEOY BO «Bnagumupckuit
rocyfapCcTBeHHbI YHUBEPCUTET UMEHW AneEkCcamapa, Fpuropbesnda u  Hukonas [puropbeBuya
CTONETOBbIX». 25,

PeueH3eHT:

leHepanbHbI aupekTop 3AO «PocT %( 3amopHukoB A A.



