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AHHOTANMA

Kypc mocasieH u3ydeHuto OCHOB aBTOMAaTH3aI[UU IIPOIECCOB M3MEpPEHUs (PU3MUECKUX BEIIMYMH B HAYYHOM
SKCTIEPUMEHTE U TIPOM3BOJICTBE, a TaK)KE yMpaBlIeHUS pudopaMu. PaccMaTprBaIOTCS OCHOBHBIE TPUHITHUITHI
MPOTrpaMMHPOBaHUS TOTOKOB JaHHBIX B cpene paspaoTkn LabVIEW. B xome ocBoeHUS TUCIUIUIMHBI
pematoTcst TuNoBbie (0a30BbIC) 3a7a4l porpaMMHupoBanus Ha s3bike G. [lonmyueHHBIE 3HAHUS TPUMEHSIOTCS
[IPHU BHITIOJIHEHUH OPOEKTHBIX HKCIIEPUMEHTANIBHBIX 33]1a4.

1. leau u 3apauu

Meap AUCUMNIMHBI

q)OpMI/IPOBaHI/Ie y 06yanonmxca 0a30BBIX 3HAHUM U HABBEIKOB B 00JaCTU aBTOMAaTu3anmnn (1)I/ISI/ILICCKOFO
OKCIICPUMCEHTA (KaK HEMOCPEACTBECHHO HAYYHO-HCCJICAOBATCIBCKOI0, TaK MW MPOHU3BOACTBECHHBIX
HpOLICCCOB) JUUIsL ,E[aJIBHCﬁH.IGFO MNPUMCHCHUS ITPU pa60Te B COBPCMCHHBIX (I)I/I3I/I‘leCKI/IX J'Ia60paTOpI/I$IX n
IIPOU3BOACTBAX.

3axayu QUCHUTNIHHBI
O3zHakoMIIeHUE 00YYaIOIIHXCS:
- ¢ 0a30BBIMHU IIPHHIMIIAMU aBTOMATH3aLIUH;

- ¢ ajgroputMaMu palOoThl M CTaHIApTaMHU IPOTOKOJIOB B3ammozeicTBus DOBM, n3MepuTenbHBIX
puOOPOB U UCTIOIIHUTEIBHBIX YCTPOHUCTB;

- C COBpCMCHHBIMU MCTOHOJIOTHUAMU MMOCTPOCHUA BUPTYAJIbHBIX U3MCPHUTCIIbHBIX KOMITJICKCOB,
- C COBpCMCHHBIMU MCTOJaMHU c6opa, XpaHCHUA. aHAJIn3a U BU3yAJIU3allUN JTaHHBIX.

[TonyuyeHne HaBBIKOB:

- rpa)UYEeCcKOTO MPOrpaMMHUPOBAHUS;

- paboTBhI € HKCIEPUMEHTAIBHBIM 000PYIOBaHUEM;

- aHAJIMTUYECKOTO TUIAHUPOBAHMS SKCIIEPUMEHTA B PaMKaxX UMEIOLIMXCS OTPaHUYCHUN;
- a¢pexTuBHOTrO cOOpa, aHAIM3a U BU3yaJIM3alMH SKCIIEPUMEHTAIbHBIX JAHHBIX

- IPOEKTHOM (B TOM YHCJIe KOMAaHIHOM) PaOOTHI.

q)OpMI/IPOBaHI/Ie y O6y‘{aIOH_[I/IXC$[ KYJIbTYpPbl TPOBCACHUA CHUCTCMATU3UPOBAHHOIO (I)I/ISI/IIIGCKOFO
SKCIICPUMCHTA.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTUHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHIA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA WNHaukaTopsl JOCTHKEHHS KOMIIETCHIINH

VYK-1.1 Ananusupyet 3aaady, BRI 3TaIlbl €€ PelIeHus,
NeMCTBUS 10 PELICHUIO 3a1a91

VK-1.2 HaxomuT, KpUTHYECKH aHAIM3UPYeT U BbIOMpaeT
nH(pOpMaIINI0, HEOOXOMUMYIO ISl PEIeHHUs TTOCTaBICHHON

YK-1 CriocoGeH oCcymiecTBIsTh MOKCK, saaan

KPUTUYECKUAN aHAIN3 U CHHTE3 HH(POPMAITHIH,
MIPUMEHSITh CUCTEMHBIN MOAXO ISl peLIeHUs
IOCTaBJIICHHBIX 3a7a4

VYK-1.3 PaccmarpuBaeT pa3nuyHbBIE BapUaHTHl PEUICHUS
3a[a4M, OLICHUBACT WX MPEUMYILECTBA U HEAOCTATKH

YK-1.4 I'pamotHO, JIOTUYHO, apryMEHTUPOBAaHHO
(dhopmupyeT cOOCTBEHHBIE CYKICHHS U OLIEHKH

VYK-1.5 Ormpenenser W  OLEHHBAaeT  MPAKTHUYECKUE
MOCJIEICTBUSL BO3MOXKHBIX BAPHAHTOB PEIICHUS 33/1a491

OIIK-1.1 CnocobeH aHanmM3upoBaTh MOCTABICHHYIO 3ajady,

OIIK-1 CniocobeH npuMeHSITh HAMEHATh TIyTH €€ PENICHHs

(dyHIaMEHTAIbHbBIC 3HAHUS, MTOJTyUYCHHBIC B
obnacty GpU3NKO-MaTeMaTHUECKUX U (HITH)
€CTECTBCHHBIX HAYK, U HCIIOJIb30BATh UX B

podeCcCHOHAIBHOMN JIeTeIBHOCTH

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKUe MOJIENH,
MPOU3BOIUTH KOJTMUECTBEHHBIE PACUETHl M OLICHKH

OIIK-1.3 CnocoOeH omnpenensiTs I'paHULbl MPUMEHUMOCTH
HOJIyYECHHBIX PEe3YJIbTaTOB

OIIK-2.1 Criocoben MIPUMEHSTh COBPEMEHHBIE
OIIK-2 Cnoco6eH HCIO0Ib30BaTh COBPEMEHHBIC |BBIUMCIUTENBLHYIO TEXHHKY M CepBHUCHl ceTu MHTepHer B
UH()OPMAIIMOHHBIC TEXHOJIOTUH obnactu (cdepe) npodeccnoHaNbHON AEITETBHOCTH




NPOTrpaMMHbIE CPEACTBA IIPU PELICHUH 3a1a4 OIIK-2.2 3naer u yMeeT TPUMEHATb YHCIIEHHBIC
po(eCCUOHANBHOM IEATENBHOCTH, COOMIONAs  |MaTeMaTUYECKUE METOABl W TMPUKIAIHOE [POrPAMMHOE
TpeOOoBaHus MHYOPMALIMOHHOM OE30IIaCHOCTH  [obecrieyeHre Uil pelIeHMs  Hay4HbIX — 3a4ad B
npodeccuoHaIbHON 0bnacTu
OIIK-4.1 Bnameer MerogaMM HAay4yHOTO IIOMCKA H

OIIK-4 CriocobeH ocymiecTBiIsITh cOOp U
00pabOoTKy HayYHO-TEXHUYECKOHN U (HJIIH)
TEXHOJIOTMYECKOH MH(OPMAIIUK ISl PELICHHS
(yHIaMEHTAIBHBIX U MPUKIIAJHBIX 3349

MHTEJUJICKTYaJbHOTO aHalu3a MH(GOPMAIMM IIPU PELICHUH
3a1a4 npodeccuoHaNbHON AEATEIbHOCTH

OIIK-4.2 3HaeT OCHOBHbIE HCTOUHUKH HAYYHO-TEXHUYECKOI
u (WwiM) TexXHOJOrmYeckod wuHpopMauud B OOJIACTH
npodeccuoHaIbHON 1S TeTbHOCTH

OIIK-5 CriocobeH yuacTBOBaTh B IPOBEICHUH
(yHIaMEHTANbHBIX U MIPUKIATHBIX
HCCIIeOBAaHUN U pa3pabOTOK, CAMOCTOSTEIEHO
OCBaMBaTh HOBBIE TEOPETUUECKHE, B TOM YHUCIIE,
MaTeMaTHYEeCKUE METO/bl UCCIEI0BAaHUMN, U
paborars Ha COBPEMEHHOM SKCIIEPUMEHTATBHON
HAay4HO-UCCIIEI0BaTENbCKOM,
WU3MEPUTENBHO-aHATUTUYECKOH 1
TEXHOJIOTUYECKOH anmnaparype

OIIK-5.1 CnocobeH pemarb NOCTaBICHHBIE 33Ja4d B
obnactu TEOPETUYECKUX I/I IKCIIEPUMEHTAIBHBIX
UCCIIeJOBAaHUN U pa3paboToK

OIIK-5.2 OO0OmnazaerT CIIOCOOHOCTHIO K OCBOEHHIO HOBBIX
3HAHWUU HAa OCHOBE M3YUYCHHS JIMUTEPATYPHI, HAYYHBIX CTaTel
U IPyTUX UCTOYHUKOB

OIIK-5.3 Cnocober k mpodecCHOHATBHOM 3KCILTyaTalluu

COBPEMEHHOMN 3KCIIEPUMEHTAIBHOMN
Hay4YHO-HCCIIEA0BATEIbCKON
(M3MEpUTENHHO-aHATUTHYECKOH M TEXHOJOTHYECKOH)

anmaparypsl

[MK-1 CriocoGeH m1aHupoBaTh U MPOBOAUTH
Hay4HbIE SKCTICPUMEHTHI (B U30paHHON
MPEeIMETHOM 001acTH) U (MITH) TEOPETUICCKUE
(aHanUTHYECKUE U UMHUTALIUOHHBIC)
WCCIICIOBAHMSI

[IK-1.3 Brageer KyapTypoi IOCTAaHOBKM HAyYHOW 3aJ1aud U
MOZIEIIMPOBAHUS €CTECTBEHHOHAYYHBIX OOBEKTOB M CHCTEM

[IK-1.4 VYmeer cTpouTh MaTeMaTHUYECKHE MOJENU IS
ONMCAaHUSI W HCCIEIOBAaHUS MPOLECCOB M SIBICHUH B
COOTBETCTBYIOIINX HayYHBIX 00JACTIX

[IK-1.6 3HaeT ocHOBHBIC NpaBWiIa MOBEACHUA U PabOTHI B
COBpPEMEHHOH Hay4YHO# abopaTopun

[IK-1.7 Coocoben omneHuBarh TpedyeMbie  pecypchl
(MarepuanbHbIe ¥ BPEMEHHBIC) [UId IUIAHUPOBAHUS H
HPOBE/ICHUS] HAyYHOTO SKCIIEPUMEHTA

[IK-1.8 Brnageer HaBbikamMu pabOTBI C COBPEMEHHBIMHU
SI3bIKaMU [IPOIPaMMHMPOBAHUS U IPOrPAMMHBIMU ITaKETaMU
JUISl HAYYHBIX pacyeToB

[MK-2 CriocobeH aHanu3upoBaTh MOTyUYCHHBIE B
XO0JIe HayYHO-HCCIIEe0BATENLCKON paOOThI
JAHHBIC U J€J1aTh HAyYHBIC BHIBOJIBI
(3aKITrOuCHMS )

[IK-2.1 Bnangeer merojamMH CTaTHCTUYECKOW OOpabOTKU U
aHaJIM3a Hay4YHbIX JTaHHBIX

IIK-2.2  VYMeer HaxoOUTh  KIIOUEBLIC
OTIpECIIAIONINE H3y4yaeMoe SIBJICHHE,
YUCJICHHBIE OLICHKHU MO MOPSAIKY BEITUYUHBI

napamMmeTphl,
U IIPOU3BOIUTH

[1K-3 CnocoGeH BbIOMpATh U IPUMEHSATH
noaxozsiee 000py10BaHHE, HHCTPYMEHTHI U
METO/IbI UCCIIEIOBAHUH IS PELICHHS 3a]1a4 B
M30paHHON IPeAMETHOM 00IacTH

[MK-3.2 3naer o0macTh W KPUTEPUHU TNPUMEHHUMOCTH
UCHOJNB3YEMBIX TEOPETUYECKUX IIOAXOIOB W  YMEHHE
OLICHMBaTh TOYHOCTh HPUONMKEHHBIX AHATUTUYECKHUX
METO/I0B BBIYMCIICHHMA

[IK-3.3 YmMmeeT npou3BOANTH OLEHKY TOYHOCTH YHCIEHHBIX
METOJIOB, HCHOJB3yeMbIX Ha OBM, BbIYMCIHUTEIHHOU
CIIO)KHOCTH  MCIIONB3yEMBIX  aJrOPUTMOB M o0beMa
TpeOyeMBIX BHIUHUCIUTEIBHBIX PECYPCOB

[MK-4 Crioco0OeH KpUTHYECKH OIIEHUBATh
MPUMEHUMOCTD UCIIOJIb3YEMbIX METOIUK U
METO/IOB

[MIK-4.3 CnocobeH 0060CHOBaTh NPUYUHHO-CIICACTBEHHBIE
OTHOIICHHS UCTIONB3YEMbIX TIOHITUH U MOesIei

3. IlepevyeHpb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOIYJII0)
B pesynbsrare ocBOCHHS TUCIUTUIMHBI 00YYaIONTHECs JOKHEI

3HAThb:




OCHOBHBIE TPUHIUIIBI ABTOMATH3AIUN YKCTIEPUMEHTA.

HaubGonee pacnpocTpaHeHHbIE COBpEMEHHBIE alllapaTHble M MPOrpaMMHBIE CPEICTBA aBTOMATHU3AIIIH
JKCIIEpUMEHTA.

OcHOBHBIE CTaHAapThl B OOJACTH MPOTOKOJOB HH(MOPMAIMOHHOTO B3auMmopelcTBusi OBM,
HU3MEPHUTENBHBIX TPUOOPOB U UCIIOTHUTEIBHBIX YCTPOUCTB.

OCHOBHBIE IPUHIMITBI TPpapUUECKOro (TIOTOKOBOTO) MPOrPAaMMHUPOBAHUS U CTPYKTYPY HPOTPaMM sI3bIKa
G.

YMETB:

AHanuTUYECKU IUIaHUPOBAaTh 3KCIIEPUMEHT U BUPTYaJbHbIM HU3MEPUTEIbHBIA KOMIUIEKC IJI €ro
peanu3anuu B paMKax UMEIOIINXCS OTPaHUYCHUH.
I'paMOTHO peann30BBIBaTh 3KCIEPUMEHTAIBHYI0 HM3MEPUTEIbHYIO CUCTEMY, COIPSIKEHHYIO C
BHUPTYaJIbHBIM U3MEPUTEILHBIM KOMIUIEKCOM.
KoppeKkTHO roTOBUTH 0OBEKT IKCIIEPUMEHTA K aBTOMAaTU3UPOBAHHOMY IPOLIECCY U3MEPEHUI.
O dexkTnBHO pearn30BBIBaTh Mpolecc cOopa, aHanu3a, XpaHeHHUS U BU3yalIn3alli JaHHBIX.
I'paMOTHO IIpeCTABIATH PE3YIbTaThl aHAIN3a SKCIIEPUMEHTAIbHBIX JaHHbIX.
BJIaJIETh:
[IpakTHyeckuMu MeTOAAMU aBTOMATH3ALMM SKCIIEPUMEHTAJIbHBIX U IIPOU3BOACTBEHHBIX IIPOLIECCOB.
O dexkTuBHEIMU MeTOmaMH cOOpa, aHAIN3a, XPAHEHUS M BU3YAJIN3aLUU TaHHBIX.

4. Coep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJMYECTBA AKAAEMHYCCKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUaM yUEOHBIX 3aHSATHIA

TpynoeMKOCTb 110 BUAM YU€OHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUITMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
ABTOMaTH3aLUsA JKCTIIEPUMEHTA!
1 BBesienne. Ilaker u cpema pa3paboTKu 4 8
LabVIEW.
AnropuTMHYECKO€ IPOrpaMMHUPOBAHUE B
2 LabVIEW. DOnemeHTapHble IEHCTBUS, 4 8
IIUKJIBL.
3 KonTponp  wucronHeHus — ajnropurma. 4 ]
[IpunsaTHE pEelIeHUH.
4 O0paboTKka MACCHBOB U KJIACTEPOB. 4 8
5 OO0paboTka CTPOKOBBIX M TaOIUYHBIX 4 3
JaHHBIX.
6 Taiimunr B LabVIEW. 4 8
7 AHanmm3, XpaHEHHWE ¥ BHU3yaIN3aIHs 4 3
TAHHBIX.
3 Vkaszarenu, TEepeMEHHbIE, CTPYKTypa 4 3
KoJIa, CO3JJaHHE MTPOEKTOB.
9 CunxpoHu3anusl. 4 8
Undpopmaunonnoe B3auMoAeicTBue ¢
10 |mpubopamu. Koncynpramuu 1o 4 8
MPOCKTHBIM 3a/1a4aM.
1 Hacrtpoiika  BHemHero  Buzma  BIL 4 ]
KoHcynbramu 1mo npoeKTHBIM 3a1a4aMm.
BrimonHenne MPOEKTHBIX pabor.
12 |Koncynpramum. Cnaga (3amura) 16 32
MPOEKTHBIX pabdoT.
Nroro gacos 60 120
[loaroroska k sK3aMeHy 0 gac.




OO01mas TpynoEMKOCTh 180 yac., 4 3au.en.

4.2. CopaepxaHue TUCHUILTAHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemecrtp: 4 (Becennuit)
1. ABToMaru3anus dSkcriepuMenTa: BBeficHne. [laker u cpena pazpaborku LabVIEW.

OcHOBHBIE IPUHIIMITBI ABTOMATHXAIINHU, UCTOpUs U pasBuTHe. Cpena nmporpammuposanus LabVIEW.
[IporpammupoBanue noTokoB AaHHbBIX. S3bIk G. OcobOeHHocTu 3amycka LabVIEW. Bupryanbhble
npudops! (BII) u mocnenoBarensHOCTs 00paboTku JaHHbIX. Co3nanue yucToro *vi daiina. Jlumesas
naHesnp 1 OJIoK-1uarpamma. Vcmonb3oBanue BCTPOSCHHBIX MOACKA30K U TIOMOLIH.

2. AnroputMudeckoe nporpammupoBanue B LabVIEW. DnemenTapHbie AeCTBUS, IUKIIBL.

Coznanme BII, ero ocHoBHBIE KOMIIOHEHTHl. KOHCTaHTBI, KOHTPOJJIEPHI, WHAUKATOPHL. THIB U
MPOBOJHUKHN JaHHBIX. llpocreiimme wmarematudeckue JedcTBUsA, mamuTpa Numeric. Bribop
ONTUMAJILHOTO KOJIMYECTBA MaMSTH JJIsl MEepeMEHHbIX THIa «Numeric», KOHBepTalus B HYKHBIH
dopmar. Ilamurpa «Structures». [ukn while (ukn mo ycmoButo). [lukn For (umkn ¢ 3amaHHBIM
yucinoM moBTopeHuii). PenaktupoBanne m omnanka BII. Ocobennoctn xommumsiiuu BIT. Shift
register (ciBUTOBBIC perucTpsl). 3amyck BII.

3. Kontposnp ucnonnenus anroputma. [Ipunsatue pemenuii.

Bynesa noruka. Ilamurpa Boolean. Ctpykrypa Bbibopa Case structure. OcTaHOBKa MPOTrpamMMbl 110
YCJIOBHIO.

4. O0paboTKa MACCHBOB U KJIACTEPOB.

[Tousitue maccuBa. Ilamurpa wmaccuBoB. Co3naHuWe OIHOMEPHBIX U JIByMEPHBIX MAaCCHBOB.
Hcnosnb30BaHue MACCUBOB TS CTPYKTYPUPOBaHUs NaHHbIX. [ToHATHE KitacTepa. [TanuTpa KiacTepos.
Hcnonp30BaHue KJIACTEPOB Uil yI0OCTBA COBMECTHOM Mepenadd pa3HbIX THUIOB JaHHbBIX. Kiactep
OIIHNOOK.

5. O6paboTKa CTPOKOBBIX M TAOJUYHBIX TaHHBIX.

Crpoxu B LabVIEW. KonBepramms umcen B CTPOKOBBIM THUI AaHHBIX M Haobopor. PabGora co
crpokamu. @opmarupoBanue ctpok. Co3manue TabmuI u pabora ¢ TabIUIaMH.

6. Tatimuar B LabVIEW.

[Manurpa Timing. [Monyuenne natel 1 Bpemenu. OTcueT BpeMeHH, CeKyHIoMepbl. [ToBTOp MUKIIOB ¢
3aJJaHHBIM BPEMEHHBIM MPOMEXKYTKOM. OTIIOKEHHOE BBIIIOJIHEHNUE KOMaH/.

7. AHaJ'II/I3, XPAHCHUC U BU3yalin3alvsd JaHHbIX.

Crioco6nl cOopa nmannbix. [lamutpa File I/O. 3anuch aanHbix B ¢ain. UreHue naHHbIX U3 (aiiia.
OroOpaxenue AByMepHBIX rpadukoB. Co3aaHue aBTOMaTHYECKUX alPOKCHMAIIMN O TOIy4aeMbIM
JaHHBIM.

8. Ykazarenu, nepeMeHHbIe, CTPYKTypa KoJa, CO3AaHUe POEKTOB.

Co3manue W HUCHOJNB30BaHUE JIOKAJIbHBIX NepeMeHHbIX. Co3laHhe W HCIOIB30BaHHME YKa3aTeseH.
Metoast ymnpomenus koma. Cozmanme mnoxamporpamMm. Cospmanue mpoektoB. CozgaHue
HCIOJIb30BaHUE IMIO0AIBHBIX epeMeHHbIX. Co3aHie NCTIONHAEMBIX exe-(aioB.



9. CunxpoHHU3aLHsL.
Baxxnocth cuaxpoHu3anmu nporeccos. [lanmutpa «Synchronization» 1 ee moAIAIATPHL.
10. MudopmanmonHoe B3anmoieiicTBre ¢ mpudopamu. KoHCynbTanuy o NpoeKTHBIM 3a/1a4aM.

W3mepurenbHble MpuOOpbl. Buasl MpOTOKOIOB M pa3beMOB Ul KOMMYHHUKAIlMUM HPUOOPOB C
koMIpioTepoM. KommyHukanusi npubopoB mMexnay coboit — meron «handshake». JpaiiBepsr miis
npubopoB. CriocoObl mojaun KoMaHj Ha mpuOopbl. KoMaH/IBI «IIPUKa3bl» U KOMaHJbI «BOTPOCHD.
[TocnenoBarenbHOCTH 3a1aHus KOMaH[. CBsI3b KOMaH[ Yepe3 KJ1acTep OUIHOOK.

11. Hacrpoiika BHemHero Buaa BII. Koncynsranuy no npoeKTHEIM 3a7a4am.

Hactpoiika nuneBoli nanenu. Hactpoiika mipudToB, IBETOB, pacnonokeHus: 00beKToB. [ pamoTHOE
pacnosniokeHre 00BeKTOB Ha Ojnok-guarpamme. Hacrpoiika nmamutp. OToOpa)keHre BCIUIBIBAOIINX
OoKOH. PenakrupoBanue coiicts BII.

12. BrinonHeHne npoekTHbIX padoT. Koncynbraiuu. Craua (3ammra) IpOeKTHBIX PadoT.

BelinonHeHue NpoeKTHBIX 3KCIIEPUMEHTANIbHBIX 3aja4 B rpynnax. KOHcynpranuu ¢ npenogasareiieM
B Xofie BbInoHeHus. [lonroroBka otueroB mo 3agayam. Craya mpoekToB B (hopMe Mpe3eHTalHH.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HEO0X0AMMOM AJIsl OCYIeCTBICHHUS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

Kommsrotephsiii kinace 16-20 pabounx MecT + MECTo IpenojiaBarelis, I0CKa, SKpaH, IPOEKTOp, Ha BCEX
KOMITBIOTEpax JOKHO ObITh ycTanoBieHo [10 «LabVIEW) onuHakoBol Bepcuu 1 rosia BhITycKa (He
crapure 2014 roga). KoMrmmiekT 1eMOHCTPaIlMOHHOTO 000PYIOBAHHS 110 YUCTY 00yJaroIInuXCs,
Brutrouaronuii cpeacrsa AL, [IAIL ucnonHUTENEHBIE MEXaHU3MBI, JATYUKH, CPEACTBA CBSI3U.

6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHOBHas JIuTEparypa
1. ABromaruzanus pusuueckoro 3xcriepumenTa [Tekcer] / FO. @. Ilesues, K. I. ®unoreHos -
M.3ueproaromusaar, 1986
2. ABTOMaru3aus u3MepeHnid U 00paboTKH TaHHBIX (hr3uyeckoro skcrepumenTa [Tekct]/B. A.
Huxutun, I A. Ocockos, -M., U3a-Bo MI'Y, 1986

OpI/IeHTHpOBO‘lHOC KOJIMYCCTBO CTYACHTOB - 20 yemoBeK.

JomnonHurenbpHas auTeparypa

1. ABTOMaTH3aIvs SKCIIEPUMEHTAIILHBIX UccienoBanmii [ Tekcr] : yueOHOe mocobue / mox pen. . A.
KysbpmuueBa ; MockoBckuii puznko-Texauueckuid uH-T .— M. : MOTU, 1982 .— 76 c.

OpHueHTHPOBOYHOE KOTUIECTBO CTYACHTOB - 20 YeloBeK.

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

1. www.ni.com
2. www.wikipedia.org
3. www.youtube.com

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCuMILIMHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredyeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

Ha nexnusx ucmnonb3yrorcsa MyJbTUMEIUHHBIE TEXHOJIOTHH, BKIIIOYAs I€MOHCTPAILIUIO MPE3CHTALIUN.



OO6yuaronuecs UCTIONB3YIOT cpelly pa3padoTKy U miuardopmy JUis BeimoiHeHust mporpamm «LabVIEW»
komrrannu «National Instrumentsy.

9. MeToauyeckue yKazaHusi AJis1 00y4arOLIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

Kypc "Apromaruzanusi (pU3MUECKOro SKCIEpUMEHTA" SBISETCS IUKIOM J1aboparopHbBIX paboT 1o
CO3JJaHHIO BHUPTYAJIbHBIX H3MEpPHUTENbHBIX cucteM B mnakere LabView. Kypc cocrour u3 8-10
METOJMYECKUX J1a0OPAaTOPHBIX 3aHATHH, HAIEJICHHBIX HA IPUOOpPETEHHE HABBIKOB TI'paUueCcKOro
nporpammupoBanus B cpeae LabView, n ogHoil mHOAMBUAYaTbHONW MPOEKTHOHM JIaOOPaTOPHOH pabOTHI
10 BBIOOPY CTyAEHTa, pPACCUMUTAHHONM HAa IPUMEHEHHE IIOJYYCHHBIX HABBIKOB [UIS PEIICHUS
MOCTABJICHHOH 33/1a4i B TEUCHHUE HECKOJIBKHUX 3aHITHH.

Mertoandeckue 1ab0paTOpHbIE 3aHATHS MIPOXOIAT B COOTBETCTBHM C TEMAaTUYECKUM IIJIaHOM padoT Ha
CEMECTp, M BKIIOYAIOT B ce0d TEOPETHUYECKUH Marepuaj IO TeMe 3aHSATHs, OOBSICHICMBIH
IpernojaBaresieM, pa3doop TUMOBBIX 3aJaHUN 0 TEME 3aHATUS, M CAMOCTOSATENILHOE BBINOJIHEHHE
yOpaxXHeHu#d (10 BapuaHTaMm) Ui 3aKpeIUICHHs MPONAEHHOro Marepuaina. i Jiydinero ycBOEHUs
IPeAyCMOTPEHBl JIOMAIlHUE 3a/aHus (caMocTosTenbHas pabora). BhIMONHEHHE CaMOCTOSTENbHBIX
YIOPOKHEHUH M JOMAIlHUX 33J@HUH OLIEHWBAETCS IIPENONaBaTesIeM C BBICTABICHUEM OLIEHOK IO
10-6anmnpHol mikane. [lomydeHHBIC OLIGHKM YCPEIHSIOTCA M YYUTHIBAIOTCS IIPH HPOMEXKYTOUHOM
arrectanuu (BbicTaBieHHU AudQepeHInpoBaHHOrO 3adera Mo Kypcy) ¢ BecoM 0,6. Cnaua 3aganuii
(BBITIOJIHEHHBIX YIPA)XKHEHWH) pErIaMeHTHpPOBaHA 110 BPEMEHHU: 3a KaKIYI0 HENEN0 IMPOCPOUYKH
HauyuHasl ¢ TPEThE MaKCUMAaJIbHO BO3MOKHAS OLIEHKa yMeHbInaeTcs Ha 1 6am u3 10.

[locnie BBHIMONHEHUS] METOJUYECKHX YIPAKHEHWH W JOMAIIHUX 3aJlaHuil OOydaroluiics IoIydaer
JIOITYCK K BBIIOJHEHHUIO MPOEKTHBIX padoT (KypcoBble padotsl 4). IlpoexTHas pabora mpencraBiser
co00il 3ajaHue MO MPOEKTUPOBAHUIO M pEANTH3AlMHM BUPTYaJbHOIO H3MEPHUTEIHHOTO KOMILIEKCa,
COIPSDKEHHOTO C BbIIABAEMBIM KOMIUIEKTOM H3MEPHUTEIBLHOIO OOOPYIOBaHUS M HCHOJHHUTEIBHBIX
YCTpOWCTB. BhIlonHEeHNE MPOEKTHOM PabOTHI OMyCKaeTcsl B KoMan e u3 2-4 oOyvaromuxcs. 3aianus
HUMEIOT pa3HbI YpOBEHb CIOKHOCTH, M3BECTHBIM nepex pacmpeneneHueM padot. Komumuecto pador
JIOCTAaTOYHO JJIsi BBIOOpa ©€3 OrpaHW4eHUH CO CTOPOHBI JPYrux oOydaromuxcs (BO3MOXKEH BBIOOD
OIMHAKOBOM 3aJayll pa3HbIMH KoMmaHgamu). [Ipu sToM MakcuManpHBIA Oyl 3a Takyro padoTy paBeH
10*"ypoBens cnoxHocTH". [lomydyeHHBI KomaHIOW Oayl Ha 3alIMTE NPOEKTa JCITUTCS MEXITY
y4acTHUKAMH T1I0 HMX YCMOTpeHHIo. bamn, monydeHHBId y4YaCTHHKOM, YYHUTHIBA€TCA IIPH
MIPOMEXYTOYHOM arTecTanuu ¢ BecoM 0,4.

JuddepennmpoBannpiii 3ader 1o 10-0ammpHON IKale BBICTaBIsieTcss Mo (opMmyre cpeaHero
B3BEILIEHHOTO MEXAY CpEeIHUM apu(PMETHYECKMM OYCHOK 3a CaMOCTOSTEIbHBbIC YNPaXHCHUH H
JoMalHue 3aaanus ¢ BecoM 0,6 U OleHKO 3a MPOEKTHYIO padoTy ¢ BecoM 0,4. CymMmapHas OlleHKa He
MOXeT mpeBbImaTh 10 6amios.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA
npopuiIb NOArOTOBKHU: OO0was u npukiagHas Gusnka
OusTex-mkona QUMK U ucciaeoBanuil uM. Jlanaay
kadeapa QU3NKU U TEXHOJIOTHH HAHOCTPYKTYP
Kypc: 2
kBaTuuKkanus: OaxanaBp

Cemectp, hopMBI IPOMEKYTOUHOH arTectanuu: 4 (BeceHnui) - JlnddepeHunpoBaHHbIi 3a4eT

PaspaGorunkm:

J.C. Bapanos, phd (k.¢.-M.H.), HAyYHBII COTPYITHUK
A.A. BapaHoB, 3amecTHTENb 3aBeytomIero Kadeapoi



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH oCcymiecTBIsTh MOKCK,
KPUTUYECKUH aHAJIN3 ¥ CUHTE3 HH(opManuy,
HNPUMEHSTh CUCTEMHBIN MOAXO ISl PELICHHS
MOCTABJICHHBIX 3a/1a4

VYK-1.1 Ananusupyet 3aaady, BBIAEISSA 3Tallbl €€ PelIeHus,
JeMCTBUS IO PELICHUIO 3a1a91

VYK-1.2 HaxomuT, KpUTHYECKH aHAIM3UPYeT U BbIOMpaeT
nH(pOpMaIINI0, HEOOXOMUMYIO ISl PEIeHHUs TTOCTaBICHHON
3a1auu

VYK-1.3 PaccmarpuBaeT pa3nuyHbBIE BapUaHTHl PELICHUS
3a[a4M, OLICHUBACT WX MPEUMYILECTBA U HEAOCTATKH

YK-1.4 I'pamotHO, JIOTUYHO, apryMEHTUPOBAaHHO
(dhopmupyeT cOOCTBEHHBIE CY)KICHHS U OLIEHKH

VYK-1.5 Ormpenenser W  OLEHHBAaeT  MPAKTHUYECKUE
MOCJIEICTBUSI BO3MOXKHBIX BAPHAHTOB PEIICHUS 33/1a491

OIIK-1 CniocobeH npuMeHSITh
(dyHIaMEHTAIbHbBIC 3HAHUS, MTOJTyUYCHHBIC B
obnact GpU3NKO-MaTeMaTHUECKUX U (HITH)
€CTECTBCHHBIX HayK, U HCIIOJIb30BaTh UX B
podeCcCHOHAILHOMN I TeIBbHOCTH

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3ajady,
HaMeuarTb IIyTH €€ PEeLeHUs

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKue MOJIENH,
MPOU3BOIUTH KOJTMUECTBEHHBIE PACUETHl M OLICHKH

OIIK-1.3 CnocoOeH omnpenensiTs I'paHULbl MPUMEHUMOCTH
HOJIyYECHHBIX PEe3YJIBTaTOB

OIIK-2 CriocobeH ucrnonb30BaTh COBPEMEHHBIE
UH(OPMAIIMOHHBIE TEXHOJIOTUH U

OIIK-2.1 Criocoben MIPUMEHSTh COBPEMEHHBIE
BBIYHMCIIMTEIEHYIO TEXHHKY M CEpBUCHI ceTH MHTepHET B
obnactu (cdepe) npodeccnoHaNbHON AEITETBHOCTH

NPOTPpaMMHBIC CPEACTBA IIPH PCIICHUH 3a1aq OIIK-2.2 3HaeT W yMeeT MPUMEHITb YHCICHHBIC
po(heCCHOHATIEHON JEATENBHOCTH, COOMIONAs | MaTeMaTHYECKUe METOAbl U TPUKJIAJHOE MPOrPAMMHOE
TpeOoBaHUA MHPOPMALIMOHHON O€30MIaCHOCTH  |obecreueHne  Ajis  pELIEHHMs  HAydHbBIX  3a1ad B
npodeccuoHaIbHON 00nacTu
OIIK-4.1 Brnageer weTromaMu Hay4HOrO TIOMCKa |

OIIK-4 CriocoOeH ocymIecTBIATE COOp U
00pabOTKy HAYYHO-TEXHUIECCKOH U (VITH)
TEXHOJIOTUYECKON MH(POPMAIHH /ISl PEIICHUS
(byHIaMEHTAIBHBIX U MPUKIIAJHBIX 33129

MHTEJUICKTYaJbHOTO aHaln3a HH(OPMALMH IPH PEUICHUU
3a7a4 npodeccHoHaIBHOM AesITeNbHOCTH

OIIK-4.2 3HaeT OCHOBHBIE UCTOYHUKU HAyYHO-TEXHUYECKOU
u (W) TexHoJorHueckod wuHpopManmuu B OONIACTH
npo¢ecCHOHANBHON eI TeNbHOCTH

OIIK-5 CriocobeH yuacTBOBaTh B IPOBEACHUH
(byHIaMEHTAIBHBIX U TPUKJIAJHBIX
UCCIIeOBAaHUI M Pa3pabOTOK, CAMOCTOSTEIIEHO
OCBaMBaTh HOBBIE TEOPETHYECKUE, B TOM YHCIIE,
MaTeMaTHYECKHE METO/Ibl HCCIICAOBAHU, U
paboTars Ha COBPEMEHHOM dKCIIEpUMEHTAITLHON
Hay4YHO-HCCIIEI0BATEIBCKOM,
U3MEPUTEIbHO-aHATUTUYECKOH 1
TEXHOJIOTUYECKOH ammaparype

OIIK-5.1 CnocobeH pemarh TOCTaBICHHbIC 3a/1a4d B
obnactu TEOPETHUECKUX u SKCTIIEPUMEHTAJILHBIX
UCCIIeJOBaHUN U pa3pabOTOK

OIIK-5.2 OOmagaer CHOCOOHOCTBIO K OCBOEHHUIO HOBBIX
3HAHWI Ha OCHOBE W3YYCHUS JIUTEPATyphl, HAYYHBIX CcTaTeit
U IPYTUX UCTOYHUKOB

OIIK-5.3 CnocobeH k mpodeCCHOHANBHOW JKCIUTyaTaIuu

COBPEMEHHOMI 9KCIEPUMEHTAIBHOMN
HAay4HO-UCCIIEI0BATEIbCKON
(M3MEpUTENbHO-aHATUTHYECKOH M TEXHOJIOTUYECKOH)

anmaparypsl

[IK-1 CnocoGeH m1aHupoBaTh U IPOBOAUTH
Hay4YHbIE SKCTIEPUMEHTHI (B U30paHHOI
MPEeIMETHOM 001acTH) U (MJIN) TEOPETUICCKHUE
(aHATMTHYECKIE M IMUTAIIMOHHEIC)
HCCIICAOBAHHUS

[IK-1.3 Bnageer KyapTypoi MOCTAaHOBKH HAay4YHOM 3aJlaud U
MOJEJINPOBAHUSI €CTECTBEHHOHAYYHBIX OOBEKTOB U CUCTEM

I[IK-1.4 VYmeer cTpoUTh MAaTEMaTUYECKUE MOACIH MJIA
ONMMCAHMSI W MCCIEAOBaHHUA TIPOLECCOB M SABIEHUH B
COOTBETCTBYIOIUX HAYYHBIX 001aCTIAX

[IK-1.6 3HaeT ocHOBHBIC TpaBWiIa TOBEJACHUS U pabOTHl B
COBpPEMEHHOI Hay4HO# 1abopaTopun

I[IK-1.7 Cnocoben orneHuBarh TpeOyeMble  pecypchl
(MatepuasbHble ¥ BPEMEHHBIC) Ui IUIAHUPOBAHUS H
MPOBEICHUS HAYYHOTO SKCIIEPUMEHTA

[IK-1.8 Brnameer HaBbIkKamMu pabOTHI C COBPEMEHHBIMU
SI3BIKAMHU [IPOIPAMMHPOBAHUS M TPOTPAMMHBIMU TTaKETaMHU
ISl HAYYHBIX PacueToB




[1K-2 CriocobeH aHanu3upoBaTh MOMTyUYCHHBIC B

XOJIE HAYYHO-MCCIICIOBATEILCKON paOOThI
JIAHHBIC U JIeJIaTh HAyYHbIC BHIBOJIBI
(3aKITrOUYCHMS )

[IK-2.1 Bnangeer merojaMH CTaTHCTUYECKOW OOpabOTKU U
aHaJIM3a Hay4YHbIX JTaHHBIX

IIK-2.2  VYMeer HaxoOUTh  KIIOUEBLIC
OTIpECIAIONINE H3yYaeMoe SIBJICHHE,
YUCJICHHBIE OLICHKHU MO MOPSAIKY BEITUYUHBI

napamMmeTphl,
U IIPOU3BOIUTH

[1K-3 CnocoGeH BbIOMpaTh U MPUMEHSATH
noaxozsiee 000py10BaHHE, HHCTPYMEHTHI U
METO/IbI UCCIIEOBAHUH IS PELICHHS 3a]1a4 B
M30paHHON NpeMETHOM 00IaCTH

IK-3.2 3naer o0macTy W KPUTEPUHU TNPUMEHHUMOCTH
UCHOJNB3YEMBIX TEOPETUYECKUX IIOAXOIOB W  YMEHHE
OLICHMBATh TOYHOCTh HPUONMKEHHBIX AHATUTHUYECKHUX
METO/I0B BBIYMCIICHHMA

[IK-3.3 YmMmeer npou3BOANTE OLEHKY TOYHOCTH YHCIEHHBIX
METOJIOB, HCHOJB3yeMbIX Ha OBM, BbIUMCIHUTENHHOU
CIIO)KHOCTH  MCIIONB3yEMBIX  aJTOPUTMOB M o0beMa
TpeOyeMBIX BHIUHCIUTEIBHBIX PECYPCOB

[MK-4 CriocoOeH KpUTHYECKH OLIEHUBATh
MPUMEHUMOCTD UCIIOJIb3YEMbIX METOIUK U
METO/IOB

[MIK-4.3 CnocobeH o0060CHOBaTh NPUYUHHO-CIICACTBEHHBIE
OTHOIICHHS UCTIONB3YEMbIX TIOHITUH U MOJIeNIei

2. Iloka3arei OLleHUBAHUS KOMIIeTeHITHH

B pe3yabTare MH3YUCHUA AUCHUIIIAHBI <(ABTOMaTI/I3aI_II/I$[ (1)I/I3I/ILICCKOFO OKCIICPUMCHTA» OGy‘laIOH.II/II\/'ICH

JOJIKCH:

3HATb:

OCHOBHBIEC IPUHIINIIB ABTOMATH3AINHN SKCIIEPHMEHTA.
HaubGonee pacnpocTpaHeHHbIE COBPEMEHHBIE alllapaTHbIe M MPOrpaMMHBIE CPEICTBA aBTOMATHU3ALIIH

9KCTICPUMEHTA.
OcHOBHBIE CTaHIAPTHl B

00JacTH  TIPOTOKOJIOB

WHPOPMALIMOHHOTO  B3auMonehcTBust OBM,

HU3MEPUTENBHBIX TPUOOPOB U UCIIOTHUTEILHBIX YCTPOUCTB.
OCHOBHBIE IPUHIIMITBI TpapUUECKOTr0 (TIOTOKOBOTO) MPOrPaMMHUPOBAHUS U CTPYKTYPY HPOTPaMM sI3bIKa

G.

yMeTh:

AHanuTUYEeCKU IUIaHUPOBAaTh 3KCIIEPUMEHT U BUPTYaJIbHbIH H3MEpPUTENbHBIH KOMIUIEKC I €ro
peanu3anny B paMKax UMEIOIINXCS OTPaHUYCHUH.

I'pamMoTHO peann30BBIBaTh 3KCIEPUMEHTAIBHYIO HU3MEPUTEIbHYIO

CHCTEMY, COIPSIKEHHYIO C

BHUPTYaJIbHBIM U3MEPUTENLHBIM KOMIUIEKCOM.

KoppeKkTHO roTOBUTH 0OBEKT IKCIIEPUMEHTA K aBTOMAaTU3UPOBAHHOMY IPOLIECCY U3MEPEHUI.
O dexkTnBHO pearn30BBIBaTh Mpolecc cOopa, aHanu3a, XpaHEeHHUs U BU3yalIu3alli JaHHBIX.
I'paMOTHO IIpeaCTABIATH PE3YbTaThl aHAIN3a SKCIIEPUMEHTAIbHBIX JaHHBIX.

BJA€Th:

HpaKTI/I‘IeCKI/IMI/I METOJaMU aBTOMATU3aluU SKCIICPUMCHTAJIbHBIX U IIPOU3BOACTBCHHBIX ITPOLIECCOB.
aq)(l)eKTI/IBHBIMI/I METOAAMH c60pa, aHaJin3a, XpaHCHUA U BU3YyAJIU3allUA JaHHBIX.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

1. Hamucars nporpammy, npeodpasyromutyto rpagycel Llenscus B rpanycsl KenbBuHa 1 HAa000pOT.

2. Hammcarp nporpammy, rcHCpUPYHOUIYHO 3a1aHHOC KOJINYCCTBO CJ'Iy‘lafIHBIX YUCCI U CUUTAIOIIYIO UX

Cpe€aHCC 3HAaYCHUC.

3. Hanwucare nporpamMmy, 3alMChIBalOLLYI0 JBYMEPHBII MacCUB CIIy4aWHBIX YHCEJI, a IIOCIIE ITOIO

TPAHCIIOHUPYIOIIYIO 3TOT MAaCCHB.
4.  Hamucares mnporpammy,

TEHEPUPYIOLIYI0O MAaCcCUB [JBYMEPHBIH MacCUB CIy4allHBIX 4YHCEIN

PasMECPHOCTLIO MxN. Yucma M u N AOJDKHBI OIPCACIATHCA C IMOMOIIBIO 3JICMCHTOB YIIPABJICHUA,

00BEIMHEHHBIX B KIIACTEP.

5. Hanwmcarp mporpamMmy, KOTOpasi Ha JIMIIEBOM MaHENId UMEET KJIacTep, COCTOALIUMN U3 2-X MacCHBOB
YHCJIOBBIX AJIEMEHTOB YIPABJICHUSA. DIIEMEHTHI 3TUX MAaCCHUBOB OTOOPa3UTh Ha JBYMEPHOM Ipaduke.

6. Hamucars mporpamMmy, KoTopasi oObenuHSET 3 MPOU3BOJIBHBIE CTPOKU B OIHY CTPOKY, CUHTAET
KOJINYECTBO CHMBOJIOB B ITOJIyY€HHOM CTPOKE U BBIJAET MOACTPOKY ONPEAEIICHHOMN IMHBI, YKa3aHHOU ¢

JINIIEBOM MaHEeIH.



7. Hamucare nporpammy, KoTopasi TeHEpUpPYET JiBa MacCHBa YHCEJ, 3allUChIBacT WX B (aiin dopmara
.txt, a 3aTem yMTaeT X U3 daiina.

[penbsiBisieMbIi K IPOBEPKE pe3ysIbTaT (MCIONHAEMBINA KO B BUC OJIOK-TUArpaMMBbl U/WJTH JIMIICBOM
MaHeIn) JIOJKEH ObITh YUTaeMBIM, CTYJCHT JOJDKEH OBITh CIIOCOOEH OOBSICHUTD XOJ] pEIICHUS 3a/1a4H, a
TaKkKe MOAUDUIUPOBATH TPOTPAMMYIIS PEHICHHUS OMU3KOW MO TEMaTUKE 3a/Jadd 10 3aJaHHI0
npernoiaBareis.

Kon ucnionnsiercs B cpene paspadorku LabVIEW.

4. lepeyens TUNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM [IJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuarouuxcst

1. Co3nath BUPTYyaJIbHBIA U3MEPUTENBHBIA TPUOOP Ul aBTOMAaTHYECKOTO M3MEPEHHs BOJIBTaMIIEPHON
XapaKTePUCTHKH DJIEMEHTA [IENH C COXPaHCHHUEM B (aiill ¢ 3aJaHHON CTPYKTYpOU JaHHBIX.

2. Coznare BUpPTYaJbHBI HM3MEPUTEIbHBIH NPUOOp JUIsI aBTOMAaTHYECKOoro usMepeHust AUX
YETBIPEXITOMIOCHHKA.

3. Co3parb BUPYTQJIbHBIH HW3MEPUTENbHBIA NpUOOp MJisi  aBTOMaruyeckoro wusmepenus OUX
YEThIPEXIIOIIOCHUKA.

4. Co3narh BUPYTAJIbHBIN KOMIUIEKC JUIsl YIIPABIEHUSA TEPMOCTATOM.

Kpurepun onennBanus
10 6amtoB — (ITIPEBOCXOHO):
*  CHUCTEMaTU3UPOBaHHbBIC, IIyOOKHE W MOJHBIE 3HAHU IO BCEM pasjenaM y4eOHOIl mporpammsbl, a
TaKKe 110 OCHOBHBIM BOITPOCAM, BBIXO/SIINM 32 €€ MPEeibl;
. TOYHOE HCIOJb30BAHWE HAYYHOH TEPMHUHOJIOTUM (B TOM YHWCIIE Ha HMHOCTPAaHHOM S3BIKE),
CTUJIMCTUYECKU I'PAMOTHOE, JIOIMUECKHU IIPAaBUIBHOE U3JI0KEHUE OTBETA Ha BOIIPOCHI;
*  Oe3ymnpedHoe BIAJCHHEC HHCTPYMEHTapHeM Y4eOHOW IMCIUILTUHBI, yMEHHE ero 3(pQPeKTHBHO
HCIOJIB30BaTh B IOCTAHOBKE M PEILICHUH HAyYHBIX U MPO(GECCHOHANBHBIX 3a1a4;
. BBIP2KEHHAs! CIIOCOOHOCTh CaMOCTOSITENIbHO M TBOPUYECKHM peIIaTh CJIOKHBIE HpoOIeMbl B
HECTaHJAPTHOW CUTYyalUu;
*  TIOJHOE W IIIyOOKOE yCBOEHHE OCHOBHOW M JOTNOJHHUTENBHON IUTEparyphl, PEKOMEHJIOBAaHHOMN
y4eOHOI mporpaMMOi TUCITUTUINHEI,
* yMEHHE OPHUEHTHPOBATHCS B TECOPHAX, KOHLEHIMIX U HAPaBICHUIX 0 U3y4aeMOW AMCLUUIUINHE U
JlaBaTh UM KPUTUUYECKYIO OLIEHKY, UCII0JIb30BaTh HAYUHbIE JOCTHKEHUSI JPYTUX JUCLUIUINH;
*  TBOpYECKas CaMOCTOSTEIbHAs paboTa Ha MPAKTUYECKUX, JTa0OPATOPHBIX 3aHATHSIX, AKTUBHOE
y4acTHe B IPYNIIOBBIX 00CYKICHUSAX, BHICOKUN YPOBEHB KYJIBTYPbl HCIIOTHEHHS 3aJaHHMA.
9 6amnoB — (OTJIMYHO):
* CcHCTEMaTU3MPOBaHHbBIE, INTYOOKHE U MOJIHBIE 3HAHUS 110 BCEM pa3zeiaM yueOHOH MporpaMmbl;
. TOYHOE HCIIOJb30BAHWE HAYYHOH TEPMHUHOJIOTUM (B TOM YHWCIE Ha HMHOCTPAaHHOM S3BIKE),
CTUJIMCTHUYECKU I'PAMOTHOE, JIOIMUECKU IIPAaBUIBHOE U3JI0KEHUE OTBETA Ha BOIIPOCHI;
*  BJIAJICHUE MHCTPYMEHTapueM Yy4eOHOM NUCLUIUIMHBI, yMEHHE ero 3(QQEKTUBHO HCIIOIL30BaTh B
MOCTAHOBKE M PELICHUH HAyYHBIX M MPO(PECCHOHANBHBIX 3a1a4;
*  CHOCOOHOCTH CaMOCTOSATEIBHO M TBOPUYECKH pEIIaTh CIOKHBIE MpoOIeMbl B HECTaHIAPTHOM
CUTyalud B paMKax Y4eOHOW MporpamMmbl, IOJHOE YCBOCHHE OCHOBHOW U JIOMNOJHU "TEIbHOM
JUTEpaTypbl, PEKOMEHI0BAaHHON Y4eOHO! POTrpaMMO TUCIIUITITHBI;
*  YMEHUE OpPUEHTUPOBATbCS B OCHOBHBIX TEOPHUSAX, KOHLENUUAX U HAIPABICHUAX IO U3ydaeMOMU
JUCLHUIUTMHE U JaBaTh UM KPUTHUECKYIO OLEHKY;
*  caMOCTOsTENbHas padoTa Ha MPAaKTUYECKHX, JaOOpaTOPHBIX 3aHITHUAX, TBOPUECKOE y4yacTHE B
IPYIIOBBIX 00CYKICHUAX, BBICOKUI YPOBEHb KYJIBTYphl HCIIOJTHEHHS 3aJaHuUi.
8 6amnoB — (IIOUYTU OTIIMYHO):
* CHCTEMaTHU3UPOBAaHHbIE, NNIyOOKHE M IOJIHBIC 3HAHUS 110 BCEM IMOCTABJIEHHBIM BOIIPOCaM B 00beMe
y4eOHON MPOrpaMMel;
*  HCHOJb30BaHUE HAYYHOHW TEPMHUHOJIOTMH, CTHIIMCTUYECKH TIPaMOTHOE, JIOTMYECKH NPaBUIBHOE
M3JI0’KEHHE OTBETAa HA BOIIPOCHI, yMEHHE JIeIaTh 000CHOBAHHbIE BBIBOJIBI;



* BIAJICHUE MHCTPYMEHTapueM y4eOHOH AMCIMIUIMHBI (METOJaMU KOMIUIEKCHOTO aHAJIN3a, TEXHUKON
WH(POPMALIMOHHBIX TEXHOJIOTHH), YMEHHE €ro HCIOJIb30BaTh B MOCTAHOBKE M PEUICHUU HAyYHBIX U
poQecCHOHAIBHBIX 33/a4; CIIOCOOHOCTh CaMOCTOSTENIBHO peIlaTh CIIOXKHBIE HMPOOJIeMbI B paMKax
y4eOHON MpOrpaMMel;

*  YCBOCHHE OCHOBHOW W JIOTIOJHUTEJILHOW JUTEPaTyphl, pEKOMEHIOBAHHON y4eOHON NpOrpaMMoit
JUCLUIUIMHBL,

*  YMCHHUE OPUEHTUPOBATHCS B OCHOBHBIX TCOPHUSIX, KOHLEMIMUSIX W HAMPABICHUSIX IO U3y4aeMoil
TUCIUIUIMHE W JlaBaTh UM KPUTHYECKYIO OIICHKY C IO3WIMA TOCYJapCTBEHHOW HIEOJOTHH (TI0
JUCITUTUIMHAM COIHAIEHO-TYMaHUTAPHOTO ITUKJIIA);

* aKTHBHAs CaMOCTOsTENIbHAs paboTa Ha MPAKTUUYECKHX, J1a00PATOPHBIX 3aHATHUSIX, CUCTEMATHUIECKOE
ydJacTue B IPYIIIOBBIX 00CYXKJICHUSAX, BBICOKUH YPOBEHb KYJIBTYphl HCIIOTHEHHS 3aJaHuUil.

7 6annos — (OYEHb XOPOILLO):
* CHUCTEMaTHU3UPOBAHHbIC, NTyOOKHE U MOTHBIE 3HAHMUS 110 BCEM pa3zieiaM yueOHOM MporpaMmel;

¢ HCIIOJIb30BaHUC HaquOﬁ TCPMHUHOJIOTUN (B TOM YUCJIC HAa UHOCTPAHHOM SIBBIKC), JIJMHIBUCTUYCCKHU U
JIOTUYCCKHU IMPABUJIIBHOC U3JIOKCHUC OTBCTA HAa BOIIPOCHI, YMCHHUC [1CJIATh 000CHOBaHHEIC BBIBOJbI,

*  BIIAQJICHUE MHCTPYMEHTapHeM y4eOHOW NUCHMIUIMHBI, YMEHHE €ro HCIOJIb30BaTh B MOCTAHOBKE U
pELIeHNN HAayYHBIX U MPO(ECCHOHATIBHBIX 3a/1a4;

*  YCBOCHHWE OCHOBHOW W JIOTIOJHUTEJILHOW JUTEPaTyphl, pEKOMEHIOBAHHON y4eOHOH MpOrpaMMoit
JVCIUIUIAHBL;

*  YMEHHUE OPUEHTUPOBATHCS B OCHOBHBIX TCOPHUSX, KOHLEMIMUSIX W HAMPABICHUSIX IO U3y4aeMoil
TUCITUIUIMHE U 1aBaTh UM KPUTHUECKYIO OLIEHKY;

*  caMmocTosTeNnbHas padoTa Ha IMPAKTUUECKUX, JaOOPAaTOPHBIX 3aHATHAX, y4acTHE B TPYyIMIIOBBIX
00CYXIIEHUSIX, BBICOKHI YPOBEHb KYJIBTYpPhl HCIIOJTHEHUS 3adaHUH.

6 6aoB — (XOPOILO):
* JIOCTaTOYHO ITOJHBIC U CHCTEMAaTU3UPOBAHHBIC 3HAHUS B 00beMe yueOHO! MPOrpaMMEl;

° HCIIOJIb30BaHHEC HeO6X0):[HMOI>'I HaquOﬁ TCPMUHOJIOTHUHN, CTUIUCTUYCCKU T'PAMOTHOC, JIOTUYCCKU
IPaBUIJIbHOC U3JIOKCHHUEC OTBETA HA BOIIPOCHI, YMCHUC ACJIAaTh 000CHOBaHHBIE BBIBOJBI,

*  BIQJCHUE WHCTPYMEHTapueM y4eOHOH IMCLUIUIMHBI, YMEHHE €ro HCIOJb30BaTh B PELICHUH
y4eOHBIX U NMPO(pECCHOHATBHBIX 33]a4; CIOCOOHOCTh CaMOCTOSTEIbHO IPUMEHATh THUIIOBBIC PEIICHUS
B paMKax y4eOHOH MporpaMMel;

®* YCBOCHHUC OCHOBHOH JINTCPATyphl, peKOMeH,Z[OBaHHOﬁ y‘le6H0ﬁ HpOl”paMMOfI JUCIHUITIIINHBI,

*  YMEHHE OPHUEHTHPOBATHCS B 0A30BBIX TEOPHUSX, KOHUECHIMAX M HANPABICHUSAX IO H3Y4aeMOU
IUCIMIIMHE M JaBaTh WM CPaBHUTEIBHYIO OICHKY; AaKTHUBHAs CcaMOCTOsTeNbHas pabora Ha
MPAaKTUYECKUX, J1AOOPATOPHBIX 3aHATHSX, MEPUOJUYECKOE y4YacTHE B TPYNIOBHIX OOCYKACHUSX,
BBICOKHI YPOBEHB KYJIBTYPHI UCIIOJIHEHUS 3aJaHUN.

5 6ammoB — (ITOYTU XOPOILIO):
* JIOCTaTO4YHbIC 3HAHUA B 00beMe YUeOHOM MPOTrpamMMBbl;

® HCII0JIb30BaHUC Haquoﬁ TCPMHHOJIOTUU, CTUJIHMCTHUYCCKU TI'PAMOTHOC, JIOTUYCCKHU IIPAaBHUJIBHOC
H3JI0KCHHUC OTBCTA Ha BOIIPOCHI, yMCHHC [1CJIaTh BBIBO/bI,

*  BIAJCHUEC HMHCTPyMEHTapHeM y4eOHOW IMCHUIUIMHBI, YMEHHE €ro WCIOJbh30BaTh B PEIICHHU
y4eOHBIX U IPOPECCHOHAIBHBIX 3a/1a4;

* CII0OCOOHOCTH CAMOCTOSITENILHO MIPUMEHSTH THITOBBIE PELICHHUS B paMKaxX yueOHOM MpOrpaMMBl;
* YCBOCHHE OCHOBHOU JINTEPATYPbI, PEKOMEHJOBAHHOW yUeOHOM MPOrpaMMON JTUCITUTUTUHBL

*  yMEHHE OpPHEHTHPOBAThCA B 0A30BBIX TEOPHSX, KOHIEMUIUSAX M HANpaBICHUSAX MO H3ydaeMOi
JUCUUIUTMHE U JaBaTh UM CPaBHUTEIBHYIO OLEHKY;

*  caMocTOsiTeNbHas paboTa Ha MPAKTHYECKUX, JIA0OPATOPHBIX 3aHATHSX, Y4acTUE B TPYNIIOBBIX
00CY’KIEHUSX, BBICOKUI yPOBEHb KYJIbTYPbI HCIIOJIHEHUS 33/1aHHH.

4 6amna — (YAOBJIETBOPUTEJIBHO), 3AYTEHO:
* JIOCTaTOYHbIM 00BEM 3HaHMI B paMKax 00pa30BaTeIbHOTO CTaHIaPTa;
* YCBOCHHE OCHOBHOU JINTEPATYPbI, PEKOMEHJOBAHHOW yUeOHOM MPOrpaMMON JTUCITUTUTUHBL

® HCIIOJIb30BaHUC Haquoﬁ TCPMHUHOJIOTUH, CTUIMCTUYCCKOC U JIOTHUYCCKOC M3JIO)KCHUEC OTBETA Ha
BOIIPOCHI, YMCHHUC ACJIATh BBIBOAbI 0e3 CYIHICCTBCHHBIX OH_II/I60K;

. BIIQJICHNE WHCTPYMEHTApUeM Y4YeOHOW IUCIUIUIMHBI, YMEHHE €r0 HCIIOJIb30BaTh B PEIICHUU
CTaHJIAPTHBIX (THUIOBBIX) 3aJ1a4;

* yYMEHHE [0 PyKOBOJCTBOM ITPENOAABATENs PELIaTh CTAaHJAPTHBIE (TUIIOBBIC) 3aJa4H;

® YMEHUE OPUCHTUPOBATHCA B OCHOBHBIX TCOPHUAX, KOHLCHIMAX W HAIPABJICHHUAX I10 I/IsyqaeMoﬁ
AUCHUIUIMHC U JaBaTh UM OLICHKY,



. pabota TOA PYKOBOJACTBOM IMpEMoJaBareisi Ha MPAaKTHUYECKUX, JAO0OPaTOPHBIX 3aHATHSX,
JIOITYCTUMBIM YPOBEHB KYJIBTYpPhI UCIIOJIHEHHUS 3aJJaHUN.

3 6amra — (HEYIOBJIETBOPUTEJIBHO), HE3BAYTEHO:

* HEJO0CTAaTOYHO TMOJHBIA 00hEM 3HAHUH B paMKax 00pa30BaTeILHOTO CTaHIAPTa;

* 3HaHWE YaCTH OCHOBHOW JIUTEPATyphl, PEKOMEHIOBAHHOW y4eOHOM MPOrpaMMON JUCIIUILTAHEL,

*  HCHOJb30BAHUE HAyYHOU TEPMUHOJOTHHU, HU3JIOXKEHUE OTBETA HA BOMNPOCHl C CYUICCTBEHHBIMU
JIMHTBUCTHYECKUMHM M JIOTHYECKUMH OLITHOKAMH;

. cnaboe BIAJICHUE WHCTPYMEHTapueM YYeOHOW IUCIUIUIMHBI, HEKOMIIETEHTHOCTh B PEIICHUH
CTaHAAPTHHIX (TUITOBBIX) 3a/1a4;

*  HEYMCHHUE OPHUEHTUPOBATHCS B OCHOBHBIX TEOPHUAX, KOHIEMUMUSAX W HAMpPaBICHUSAX H3ydaeMoOul
JUCIUTIINHEL,

* TACCHBHOCTh Ha MPAKTUYECKUX U JIAOOPATOPHBIX 3aHATHUSAX, HU3KHI YPOBEHb KYJIBTYPhI UCTIOHEHUS
3aJIaHMUH.

2 6amra — (HEYIOBJIETBOPUTEJILHO):

* (hparMeHTapHBIC 3HAHUS B paMKax 00pa30BaTEIbHOTO CTaH/IaPTa;

. 3HAHWS OTAETBHBIX JINTEPATYPHBIX HCTOYHHKOB, PEKOMEHJIOBAHHBIX YYEOHOW MPOrpaMMOin
JUCIUTIINHEL,

. HEYMEHHE HCIIONb30BATh HAYYHYH0 TEPMHUHOJIOTHIO JUCIMILIMHBI, HAMYUE B OTBETE TIPyObIX
CTHJIMCTHYCCKUX U JJOTMYECKUX OIIUOOK;

* IMaCCHBHOCTH HA MPAKTHYECKUX U Ja00PATOPHBIX 3aHATUAX, HU3KHHA YPOBEHb KYJIbTYPHI UCIIOTHEHUS
3aJIaHUM.

1 6amt — (HEYIOBJIETBOPUTEJILHO):

* OTCYTCTBHUE 3HAHWH M KOMIIETCHIIUH B paMKax 00pa30BaTebHOIO CTaHapTa Uik OTKa3 OT OTBETA.

5. MeTonuveckne MaTepuabl, onpeneasone Npouexypbl OLeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJIbHOCTH

[Tpu npoBeneHUH OIIEHWUBAHUS 3HAHWI OO0y4aromeMycs MPEAOCTABISETCS BPEeMs Ha MOATOTOBKY Ha
ycMoTpeHue 3k3amenaropa. Ompoc oOydvarolierocsi mo OWJIETY Ha yCTHOM JuQQepeHIMpOBaHHOM
3auéTe He OJDKCH IPEBBIIIATh OJJHOTO aCTPOHOMHUYECKOTo Yaca. OIeHWBaHKWE 3HAHUI MPOU3BOAMTCS B
COOTBETCTBHUH C BBILICYKA3aHHBIMH KPUTEPHUSMH B COOTBETCTBHHU C COJIEPIKAHUEM JAMUCIUILTHHBL



