degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JAupexTop pusrex-mKoasl GU3NKu
U uccJegopanuii um. Jlanaay

A.B. Poraues

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

10 TUCHHILJIMHE: ABToMarn3aiys (pU3N4YEeCKOro SKCIepruMeHTa
110 HANPABJICHUIO: IIpuknagHbie MaTeMaTHKa U (pU3MKa
NpopuJIb NOArOTOBKHU: ®Pu3nKa U NeAaroruka

OusTex-mkona GU3NKK U KccaenoBannii um. Jlanmay
kadenpa QU3NKA U TEXHOJIOTHH HAHOCTPYKTYP

Kypc: 2
KBaJIMpUKALS: GakanaBp

Cemectp, GopMBI IPOMEXKYTOUHOH arTectauuu: 4 (BeceHHul) - nuddepeHunpoBaHHbIil 3a4eT

AynutopHbIX 4acoB: 60 Bcero, B TOM 4HCIIE:
nexkuuu: 0 gac.
cemuHapsl: 0 yac.
nabopatopHsbie 3aHaTus: 60 yac.

Camocrostensnas padora: 120 gac.

Bcero gacos: 180, Bcero 3au. en.: 4
KonmnuecTBo KOHTpONBHBIX padoT, 3ananuil: 4
[IporpamMmy cocraBunu:

J.C. bapanos, phd (x.¢.-M.H.), HayYHBIIl COTPYIHUK
A.A. bapaHoB, 3aMeCTHUTEIb 3aBEIyIONIETO Kadempoi

[Iporpamma obcyxneHa Ha 3aceqannu Kadenpsl GU3UKU U TeXHOIOTHH HaHOCTPYKTyp 08.04.2021



AHHOTANMA

Kypc nocBsitier u3y4eHH0 OCHOB aBTOMATH3AIMH MPOIECCOB M3MEPEHUS (PH3NUECKUX BEIIMYUH B HAYYHOM
SKCTIEPUMEHTE U TPOM3BOJACTBE, a TAKXKE YIpaBleHMsI MpUOOpaMu. PaccMaTpuBaroTCsi OCHOBHBIE MPUHIIUIIBI
MPOTrpaMMHPOBaHUS TIOTOKOB NaHHBIX B cpele paspaorku LabVIEW. B xome ocBoeHHS AUCHHUILTAHBI
pematoTcst TUNoBbie (0a30BbIC) 3aja4u porpaMMUpoBaHus Ha si3bike G. [loiydeHHbIC 3HAHUS TIPUMEHSFOTCS
[IPHU BHITIOJIHEHUH OPOEKTHBIX HKCIIEPUMEHTANIBHBIX 33]1a4.

1. leau u 3apauu

Meap AUCUMNIMHBI

dopmupoBanue y oOydaromuxcsi 6a30BbIX 3HAHUN U HABBIKOB B OOJIACTH aBTOMAaTH3alUU (PU3HYECKOTO
JKCIIEpUMEHTa (KaK HENOCPEICTBEHHO Hay4YHO-MCCIIEJ0BaTeNbCKOI0, TaK U IPOM3BOICTBEHHBIX
MPOLIECCOB) AJIs AaJbHEHUIIEro MpUMEHEHHS IpH paboTe B COBPEMEHHBIX (PU3NYECKUX Ja00paTopusix u
IIPOU3BOJICTBAX.

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

- C airopuTMaMu pabOTHl M CTaHAApTaMM IMPOTOKOJIOB B3amMmopeicTBus OBM, 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‘laIOLL[I/IXC$I KYyJbTYpbl TPOBCACHUA CUCTCMATU3UPOBAHHOI'O (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 Ananusupyert 3aaady, BBIJIEsS 3TAIbl €€ pPelleHus,
NeMCTBUS 10 PELICHUIO 3a1a91

VK-1.2 HaxomuT, KpUTHYECKH aHAJIU3UPYET M BBHIOMpAET
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 Ormpenensier ©u  ONEHUBAaET  MPAKTUYECKHE
MOCJIEICTBUSL BO3MOXKHBIX BAPHAHTOB PEIICHUS 33/1a491

OIIK-1.1 CnocobeH aHanM3upoBaTh 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 CcTpOUTh MareMaTu4ecKhue MOJIeNH,
MPOU3BOIUTH KOJTMUECTBEHHBIE PACUETHl M OLICHKH

OIIK-1.3 CnocoOeH ompenensTs TpaHULbl TPUMEHUMOCTH
HOJIyYECHHBIX PEe3YJIbTaTOB

OIIK-2.1 Crnocoben MIPUMEHSTh COBPEMEHHBIE
OIIK-2 Cnoco6eH KCIIO0Ib30BaTh COBPEMEHHBIC |BBIUMCIUTENBLHYIO TEXHMKY M CEPBUCHI ceTH MHTepHeT B
UH()OPMAIIMOHHBIC TEXHOJIOTUH obnactu (cdepe) npodeccnoHaNbHON AEITETBHOCTH




NPOTrpaMMHbIE CPEACTBA IIPU PELICHUH 3a1a4 OIIK-2.2 3naer u yMeeT TPUMEHATh YHCIEHHBIC
po(eCCHOHANBHOM IEATENBHOCTH, COOMIONAsA  |MaTEMATHYECKME METOABI M IPHUKIAJHOE HPOrPAMMHOE
TpeOoBaHus MHYOPMAIIMOHHOM OE30MIACHOCTH  [o0ecrieyeHre Il PelIeHMs — Hay4HbIX  3a1ad 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

MHTEJJIEKTYaJbHOTO aHajdM3a HMHGOPMAIMK TIpPU pEIIeHUU
3a1a4 npodeccuoHaNbHON AEATEIbHOCTH

OIIK-4.2 3HaeT 0CHOBHBIE HCTOYHUKH HAYYHO-TEXHUYECKOM
u (W) TexHoJornyeckod wuHpopMauum B objacTu
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 CmocobeH pemath TIOCTaBICHHBIC 3a7a4dl B
obnactu TEOPETUUECKUX u IKCTIEPUMEHTAIBHBIX
HCCIICIOBAHMI U pa3paboToK

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

OIIK-5.3 Cnocober k mpodeccCHOHATHHOW SKCILTyaTarluu

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 Bnageer kyasTypoil IOCTAaHOBKH Hay4YHOM 3ala4dl U
MOZIEIIMPOBAHUS €CTECTBEHHOHAYYHBIX OOBEKTOB M CHCTEM

[IK-1.4 VYmeer cTpouTh MaTeMaTHUYECKHE MOJENU IS
ONMCAaHUSI W HCCICAOBAHMUS INPOLECCOB U SIBICHUA B
COOTBETCTBYIOIINX HayYHBIX 00JACTIX

[IK-1.6 3HaeT OCHOBHBIC MpaBWia TOBEACHUS M PaOOTHI B
COBpPEMEHHOH Hay4YHO# abopaTopun

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

[IK-1.8 Bnageer HaBblkKamMH pPabOTBI C COBPEMEHHBIMH
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  VYMeeT HaxOOUTh  KIIIOUEBBIC
OTIpEICIIAIONINE H3y4yaeMoe SIBJICHHE,
YUCJICHHBIE OLICHKHU MO MOPSAIKY BEITUYUHBI

rapaMeTpebl,
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 TIOIXOJOB M  yMEHHE
OLICHMBaTh TOYHOCTh HPUOTMKEHHBIX AHAIUTHYECKHX
METO/I0B BBIYMCIICHHMA

[IK-3.3 YMmeeT npon3BOANTE OLEHKY TOYHOCTH UYHCIEHHBIX
METOJIOB, HCHOJB3yeMbIX Ha OBM, BbIYMCIHUTEIHHOU
CIIO)KHOCTH  MCIIONb3yEMBIX  aJrOPUTMOB U  o0beMma
TpeOyeMBIX BHIUHUCIUTEIBHBIX PECYPCOB

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

[IK-4.3 CnocobeH 000CHOBaTh NPUYMHHO-CJIC/ICTBCHHBIC
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 allapaTHbIe U MPOrpaMMHbIE CPEICTBA aBTOMATH3alUU
JKCIIEpUMEHTA.

OcHOBHBIE CTaHAapThl B O0JAaCTH MPOTOKOJOB HH(MOPMAIMOHHOTO B3auMojelcTBus OBM,
HU3MEPHUTENBHBIX TPUOOPOB U UCIIOTHUTEIBHBIX YCTPOUCTB.

OCHOBHBIE IPUHIUIIBI TpaduIecKoro (IOTOKOBOTO) MPOrPAMMHUPOBAHUS U CTPYKTYPY NMPOrpaMM SI3bIKa
G.

YMETB:

AHanuTUYECKU IJIAaHUPOBaTh 3KCIEPUMEHT WM BUPTYaJIbHBIM W3MEPUTENIbHBIM KOMIUIEKC VIS €ro
peanu3anuu B paMKax UMEIOIINXCS OTPaHUYCHUH.
I'paMOoTHO peasn30BBIBaTh IKCHEPUMEHTAIBHYI0 M3MEPUTEIbHYIO CHCTEMY, COIPSDKEHHYIO 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 BBerenne. [laker m cpema pa3paboOTKu 4 8
LabVIEW.
AnropuTMHYECKOe TPOrpaMMUPOBAHUE B
2 LabVIEW. OnementapHbie JeHCTBHA, 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 AHanmu3, XpaHEHHEe W BH3yaJU3alus 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 Hacrpoiika  BHemnero  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.

Coneprxanue JUCIUIUIAHBI (MOAYIS), CTPYKTYPUPOBAHHOE TIO TeMaM (pasziesiam)

Cemecrtp: 4 (Becennuit)

1. ABToMaru3anus dSkcriepuMenTa: BBeficHne. [laker u cpena pazpaborku LabVIEW.

OcHOBHBIE ITPUHIIMIIBI ABTOMATUXAIIMHU, KCTOPUS U pazsutue. Cpena nporpammupoBanus LabVIEW.
[IporpammupoBanne noTokoB AaHHbIX. S3biIk G. Ocobennoctu 3amycka LabVIEW. BuprtyansHsie
npudops (BII) u nmocnenoBarenbHOCTL 00paboTKU naHHBIX. CozfgaHue yncToro *vi gaiina. 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
MMPOBOJHMUKHU JaHHBIX. lIpocreiimme wmarematudeckue edcTBusA, mnanuTpa Numeric. Bribop
ONTUMAJILHOTO KOJIMYECTBA MaMATH JJIs MepeMeHHbIX Thma «Numericy», KOHBEepTallus B HY)KHBIH
tdopmar. Ilamurpa «Structures». Luxn while (mmkn mo ycmoBuro). Hukn For (mukn ¢ 3amaHHBIM
yucioM moBTopeHuii). PenaktupoBanne m ornaaka BIl. OcobenHoctn xommuisimy BIL. Shift
register (ciBUTOBBIC perucTpsl). 3amyck BII.

3. Kontposnp ucnonnenus anroputma. [Ipunsatue pemenuii.

Bynesa noruka. Ilamurpa Boolean. Crpykrypa Bbibopa Case structure. OcTaHOBKa IpOTrpamMMBbl IO
YCJIOBHIO.

4. O0paboTKa MACCHBOB U KJIACTEPOB.

[Tousitue MaccuBa. [lamurpa maccuBoB. Co3MaHHE OMHOMEPHBIX U JIBYMEPHBIX MAacCHBOB.
Hcnosnp30BaHue MACCUBOB IS CTPYKTYPUPOBaHUS aHHbBIX. [ToHATHE KiacTepa. [lanuTpa KiiacTepos.
Hcnonp3oBanue KIACTEPOB sl ynoOCTBa COBMECTHOM Mepeiadyn pa3HbIX THIOB JaHHbIX. Kiactep
OIIHNOOK.

5. O6paboTKa CTPOKOBBIX M TAOJUYHBIX TaHHBIX.

Crpoxku B LabVIEW. KonBeprauus d4mcen B CTPOKOBBIA THI JaHHBIX U HaoOopoT. Pabora co
crpokamu. @opmarupoBanue ctpok. Co3manue TabmuI u pabora ¢ TabIUIaMH.

6. Tatimuar B LabVIEW.

[Manurpa Timing. [Tonyyenne natel 1 BpemeHu. OTCUET BpEMEHH, CEKYHAOMEPHL. [[0BTOP IUKIIOB C
3aJJaHHBIM BPEMEHHBIM MPOMEXKYTKOM. OTIIOKEHHOE BBIIIOJIHEHNUE KOMaH/.

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

Crnioco6sl cbopa nannbix. [lanurpa File /0. 3anucek nanseix B daiin. Urenne nanHbIx u3 (aina.
OroOpaxenue aByMepHBIX TpadukoB. Co3naHre aBTOMATHYECKUX ANMPOKCUMALIUI TI0 MMOTYYaeMbIM
JaHHBIM.

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

Co3nanue W HCIOJIb30BaHHUE JIOKANBHBIX NepeMeHHbIX. Co3aHhe M WCIOJNb30BAaHUE YyKa3aTeJeH.
Metonsl ymnpomenuss koma. Cosmanue momamporpamMM. Cozmanme mnpoektoB. Co3naHue U
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.

W3mepurenbHple mpuOOpbl. Buasl MPOTOKOIOB M pa3beMOB Il KOMMYHHMKAIMM TIPHOOPOB C
koMipioTepoM. KommyHukanust npubopoB mexnay coboit — meron «handshake». [paiiBepsr ams
npubopoB. CriocoObl Mmojauyu KOMaH Ha MpuOophl. KoMaHAbl «pUKa3bl» M KOMaHJbI «BOMPOCHD».
[TocnenoBarenbHOCTH 3a1aHus KOMaH[. CBsI3b KOMaH[ Yepe3 KJ1acTep OUIHOOK.

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

Hactpoiika nmuneBoii nanenu. Hactpoiika mpuToB, IBETOB, pacroyiokeHus 00beKToB. [ paMoTHOE
pacnosioxkeHne 00BEKTOB Ha Onok-auarpamme. Hactpoiika mamutp. OToOpaskeHHE BCILIBIBAIOLINX
OoKOH. PenakrupoBanue coiicts BII.

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

BelnonHeHue NpoeKTHBIX 3KCIIEPUMEHTANIbHBIX 3a1a4 B rpynnax. KOHcynpTanuu ¢ 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 JuTeparypa
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.

JlomomHUTebHAS IUTEpaTypa
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 (pU3MUECKOTO SKCIEpUMEHTA" SBISETCS IMKIOM JIa0OpaTOpHBIX PadOT Mo
CO3JIaHHIO BHPTYaJIbHBIX HM3MEPHUTEIbHBIX cucTeM B makere LabView. Kypc coctout n3 8-10
METOJMUYECKUX J1a0OpaTOPHBIX 3aHATHH, HALEJIEHHBIX Ha NPHOOpPETEHHE HAaBBIKOB TIpaduueckoro
nporpammupoBanus B cpeae LabView, u onHol nHAMBHIYyaIbHON MPOEKTHOM 1abopaTopHOi padoThl
10 BBIOOPY CTyIEHTa, pAcCYMTAHHON Ha NPUMEHEHHE IIONYyYEHHBIX HABBIKOB JUIS PELICHUS
MOCTABJICHHOH 33/1a4i B TEUCHHUE HECKOJIBKHUX 3aHITHH.

Mertoandeckue 1a00paTopHbIE 3aHATUS MIPOXOIAT B COOTBETCTBUH C TEMAaTHYECKUM IUIAHOM paboT Ha
CEeMECTp, M BKIIOUAIOT B ce0s TEOpeTHYECKWH Marepuag IO TeMe 3aHSITHS, OOBICHIEMBIH
IpernojaBaresieM, pa3doop THUMOBBIX 3aJaHUN IO TEME 3aHATHS, M CaMOCTOSTEIbHOE BBIIOJIHEHHE
yOpaXHeHUH (10 BapuaHTaM) Ui 3aKpeIUICHUs NpoiJeHHOro marepuana. JJis JIydiero yCBOCHHS
IPeAyCMOTPEHBl JIOMAIlHUE 3a/aHus (caMocTosTenbHas pabora). BhIMONHEHHE CaMOCTOSTENbHBIX
YIOPOKHEHUH M JOMAallHUX 33JaHUN OLIEHWBAETCS INPENOJABAaTENIEM C BBICTABIECHHUEM OLEHOK I10
10-6amnpHol mikase. [lodydeHHbIE OLIGHKM YCPETHSIOTCS M YYHUTBIBAIOTCA IPH IMPOMEKYTOUHOMH
arrectanuu (BeicTaBieHun anddepeHnnpoBaHHOTrO 3ayeTa 1mo Kypcy) ¢ Becom 0,6. Cmaua 3amanuit
(BBINIOJIHEHHBIX YNPAKHEHUI) perIaMEeHTUPOBaHA II0 BPEMEHU: 3a KaXKIYI0 HEIENI0 IPOCPOUKU
HauyuHasl ¢ TPEThE MaKCUMAaJIbHO BO3MOKHAS OLIEHKa yMeHbInaeTcs Ha 1 6am u3 10.

[locne BBIMOMHEHHUST METOAMYECKUX YIPaXKHEHWH M JIOMAlIHUX 33/laHui OOydaronuiics Moiaydaet
JIOITYCK K BBITMOJIHEHUIO MPOEKTHBIX paboT (KypcoBeie paboTsl 4). IlpoexTHas pabora mpeacTaBisieT
co0oil 3ajaHue MO NPOEKTUPOBAHUIO U PpEAIN3AlMK BHPTYaJbHOTO H3MEPHUTEIHLHOTO KOMILIEKCA,
COIPSDKEHHOTO C BBIIABAEMBIM KOMIUIEKTOM HM3MEPHUTEIBHOTO OOOPYIOBaHUS M HWCIHOJIHHUTEIBbHBIX
YCTpOWCTB. BhInonHeHNE MPOEKTHOM PabOThI IOMYCKAeTCsl B KOMaHe U3 2-4 oOydaromuxcs. 3aaaHus
HUMEIOT Pa3HbIil yPOBEHb CIOXKHOCTH, U3BECTHBIN mepen pacmpeneneHueM pador. Komuuectso pador
JIOCTAaTOYHO JJIsi BBIOOpa ©€3 OrpaHW4eHUH CO CTOPOHBI JPYrux oOydaromuxcs (BO3MOXKEH BBIOOD
OJIMHAKOBOM 3aJaydl pa3HbIMH KoMaHAamHu). IIpu 3ToM MakcuMaibHbIH 0ajul 3a Takyto paboTy paBeH
10*"ypoBenb cnoxHocTH". [lonmydyeHHBI KomaHIOW Oajyl Ha 3allUTe NPOEKTa JCTUTCS MEXITY
y4acTHUKAMH T1I0 HMX YyCMOTpEHHMIO. bain, momydeHHBId YYacTHUKOM, YYHUTBHIBACTCA IIpH
MIPOMEXYTOYHOM arTecTanuu ¢ BecoM 0,4.

HuddepenumpoBanupiii 3auet 1o 10-0anmnbHON IIKane BBICTABIsIETCS 1O (OpPMYyNie CpPEIHEro
B3BEILIEHHOTO MEXAy CpEeOHUM apu(METHUYECKMM OYEHOK 3a CaMOCTOATEJIbHbIE YNPAKHEHUH U
nomariiHue 3aaanus ¢ BecoM 0,6 1 OIeHKO# 3a poeKTHYI0 padoTy ¢ Becom 0,4. CymmapHas olleHKa He
MOXeT mpeBbImaTh 10 6amios.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA

Nnpo¢uJIb NOATOTOBKH: ®u3nKa U MeAaroruka
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 Ananusupyert 3aaady, BBIJIEsS 3TAIbl €€ PelleHus,
JeMCTBUS IO PELICHUIO 3a1a91

VK-1.2 HaxomuT, KpUTHYECKH aHAJIU3UPYET M BBHIOMpAET
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 Ormpenensier ©u  ONEHUBAaET  MPAKTUYECKHE
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 CnocobeH aHanM3upoBaTh MOCTABJICHHYIO 3ajady,
HaMeuarTb IIyTH €€ PEeLeHUs

OIIK-1.2 CnocobeH CcTpOUTh MareMaTH4ecKhue MOJIeNH,
MPOU3BOIUTH KOJTMUECTBEHHBIE PACUETHl M OLICHKH

OIIK-1.3 CnocoOeH omnpenensTs TpaHULbl TPUMEHUMOCTH
HOJIyYECHHBIX PEe3YJIBTaTOB

OIIK-2 CriocobeH ucrnonb30BaTh COBPEMEHHBIE
UH(OPMAIIMOHHBIE TEXHOJIOTUH U

OIIK-2.1 Crnocoben MIPUMEHSTh COBPEMEHHBIE
BBIYHMCIIMTEIFHYIO TEXHUKY W CEpBHCHI ceTh VIHTepHeT B
obnactu (cdepe) npodeccnoHaNbHON AEITETBHOCTH

NPOTPpaMMHBIC CPEACTBA IIPH PCIICHUH 3a1aq OIIK-2.2 3HaeT W yMeeT MNPUMEHATb YUCICHHBIC
po(heCCHOHATIEHON JNEATENBHOCTH, COOMIONAs | MaTeMaTHYecKue METOAbl M MPHUKIAIHOE NPOrPAMMHOE
TpeOoBaHUA MH(POPMALIMOHHON OE€30MACHOCTH  |obecneueHne  JUls  pelIeHHMs  HaydHbIX — 3a7ad 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 aHajdM3a WH(POpPMAIMUA TPU pEIICHHU
3a7a4 npodeccHoHaIBHOM AesITeNbHOCTH

OIIK-4.2 3naeT OCHOBHbIC UCTOUYHUKH HAYYHO-TEXHHUYECKON
u (WIM) TEXHOJIOTHMYeCKoH uWHpopManuu B o0nacTu
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 CnocobeHn pemarb TMOCTaBICHHbIE 3aJa4dl B
obnactu TEOPETHUECKUX u SKCIIEPUMEHTAJILHBIX
UCCIIeJOBaHUN U pa3pabOTOK

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

OIIK-5.3 CnocobeH K TpodecCHOHAIBLHOW DKCILTyaTaIuu

COBPEMEHHOMI 9KCIEPUMEHTAIBHOMN
HAay4HO-UCCIIEI0BATEIbCKON
(M3MEpUTENbHO-aHATUTHYECKOH U TEXHOJIOTUYECKOM)

anmaparypsl

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

[1IK-1.3 Bnazgeer KyasTypoil IOCTaHOBKM Hay4HOM 3a/a4d U
MOJEJINPOBAHUSI €CTECTBEHHOHAYYHBIX OOBEKTOB U CUCTEM

I[IK-1.4 VYmeer cTpoUTh MAaTEMaTUYECKUE MOACIH MJIA
ONMHMCAHMSI W WCCIEAOBAaHUS TPOIECCOB U SBICHHA B
COOTBETCTBYIOIUX HAYYHBIX 001aCTIAX

[IK-1.6 3HaeT OCHOBHBIC MpaBWJIa TOBEACHUSI M PabOTHI B
COBpPEMEHHOI Hay4HO# 1abopaTopun

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

[IK-1.8 Bnageer HaBblkKamMH pPabOTBI C COBPEMEHHBIMH
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 VYMeeT HaxOmOUTh  KIIIOUEBBIC
OTIpECIAIONINE H3y4aeMoe SIBJICHHE,
YUCJICHHBIE OLICHKHU MO MOPSAIKY BEITUYUHBI

rapaMeTpebl,
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 TIOIXOJOB M  yMEHHUE
OLICHMBaTh TOYHOCTh HPUOTMKEHHBIX AHAIUTHYECKHX
METO/I0B BBIYMCIICHHMA

[IK-3.3 YMmeeTr npon3BOANTE OLEHKY TOYHOCTH YHCIEHHBIX
METOJIOB, HCHOJB3yeMbIX Ha OBM, BbIUMCIHUTENHHOU
CIIO)KHOCTH  MCIIONb3yEMBIX  aJrOPUTMOB U  o0beMma
TpeOyeMBIX BHIUHCIUTEIBHBIX PECYPCOB

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

[IK-4.3 CnocobeH 000CHOBaTh NPUYMHHO-CIIC/ICTBCHHBIC
OTHOIICHHS UCTIONB3YEMbIX TIOHITUH U MOJIeNIei

2. Iloka3arei OLleHUBAHUS KOMIIeTeHITHH

B PE3YIbTATC HU3YUCHUSA AUCHUIIINHBI «ABTOMaTI/BaI_H/IfI (I)I/I3I/I"IGCKOFO OKCIICPUMCHTA» 06yqa10m1/11710;1

JOJIKCH:

3HATb:

OCHOBHBIEC IPUHIINIIB ABTOMATH3AINHN SKCIIEPHMEHTA.
HaubGonee pacnpocTpaHeHHbIE COBPEMEHHBIE allapaTHbIe U MPOrpaMMHbIE CPEICTBA aBTOMATH3aluU

9KCTICPUMEHTA.
OcHOBHBIE CTaHIApTHl B

0o0JIacTH  TPOTOKOJIOB  MH()OPMAITMIOHHOTO

B3auMojierictBus OBM,

HU3MEPUTENBHBIX TPUOOPOB U UCIIOTHUTEILHBIX YCTPOUCTB.
OCHOBHBIE IPUHIUIIBI TpaduIecKoro (IOTOKOBOTO) MPOrPAMMHUPOBAHUS U CTPYKTYPY NMPOrpaMM SI3bIKa

G.

yMeTh:

AHanuTUYECKU IJIAHUPOBaTh 3KCIEPUMEHT M BUPTYaJIbHBIM W3MEPUTENIbHBIM KOMIUJIEKC Ul €ro
peanu3anny B paMKax UMEIOIINXCS OTPaHUYCHUH.

I'paMoTHO peasn30BBIBaTh IKCHEPUMEHTAIBHYI0 H3MEPUTEIbHYIO

CHCTEMY, COIPSIKCHHYIO 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. Hammcarb nporpammy, rcHCPUPYIOIYHO 3aJaHHOC KOJIMYCCTBO CHy‘lafIHBIX YUCCI U CHATAIOIIYIO UX

Cpe€aHCC 3HAaYCHUC.

3. Hanwucars nporpaMmy, 3aluChIBaOLIYI0 IBYMEPHBIH MAacCUB ClIydaliHbIX YHCEll, a II0CJIE 3TOro

TPAHCIIOHUPYIOIIYIO 3TOT MAaCCHB.
4.  Hamucarp nporpammy,

TEHEPUPYIOLIYI0 MAacCUB JBYMEPHBIH MacCUB CIIydaillHbIX 4ucCell

PasMECPHOCTLIO MxN. Yucma M u N AOJDKHBI ONPCACIATHCA C MOMOIIBIO JJICMCHTOB YIIPABJICHUA,

00BEIMHEHHBIX B KIIACTEP.

5. Hammcare nporpammy, KoTopas Ha JIMIEBOI MaHeIN UMEEeT KIJacTep, COCTOSIIUN U3 2-X MacCHBOB
YHCJIOBBIX AJIEMEHTOB YIPABJICHUSA. DIIEMEHTHI 3TUX MAaCCHUBOB OTOOPa3UTh Ha JBYMEPHOM Ipaduke.

6. Hammcars mporpaMmy, Kotopasi 0ObeJUHSAET 3 MPOU3BOJBHBIE CTPOKH B OIHY CTPOKY, CUHUTAET
KOJINYECTBO CHMBOJIOB B ITOJIyYEHHOM CTPOKE M BBIAAET MOACTPOKY ONPEACIEHHON UIMHBI, YKa3aHHOU C

JINIIEBOM MaHEeIH.




7. Hamucare nporpamMmy, KoTopasi TeHEpUPYET JIBa MacCHBa YMCEl, 3alMChIBACT X B Qaiin Gopmara
.txt, a 3aTem yMTaeT X U3 daiina.

[penbsiBisieMbIi K TIPOBEPKE pe3yibTar (MCIOMHASMBINA KOJI B BHJIC ONOK-AHArpaMMbl U/HITH JIUICBON
MaHeIN) TOJKEH ObITh YHTaeMBIM, CTYACHT JIOJIKEH OBITh CITIOCOOCH OOBSICHUTH XOJI PEIICHHS 3a]a4H, 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 BUPTyaJIbHBIA U3MEPUTENLHBIA TPUOOP I aBTOMAaTHYECKOTO U3MEPEHHs BOJIBTaMIIEPHON
XapaKTePUCTHKH DJIEMEHTA [IENH C COXPaHCHHUEM B (aiill ¢ 3aJaHHON CTPYKTYpOU JaHHBIX.

2. CosznaTe BUPTYalbHBIM W3MEpHUTENbHBIM MpubOp s aBroMarmyeckoro wm3mepenus AUX
YETBIPEXITOMIOCHHKA.

3. Co3pmarb BUPYT&JIbHBIA HM3MEpPUTENBHBIA NpUOOp AN aBTOMarudeckoro wusMmepenust OUX
YEThIPEXIIOIIOCHUKA.

4. Co3narh BUPYTAJIbHBIN KOMIUIEKC JUIsl YIIPABIEHUSA TEPMOCTATOM.

Kpurepun onennBanus
10 6amtoB — (ITIPEBOCXOHO):
*  CHCTEMaTH3UpPOBaHHbIC, IIyOOKHE M TOJIHBIC 3HAHMS 10 BCEM paszeiaM y4eOHOW MporpamMMel, a
TaKKe 110 OCHOBHBIM BOITPOCAM, BBIXO/SIINM 32 €€ MPEeibl;
. TOYHOE HCIOJb30BAHWE HAYYHOM TEPMHHOJIIOTMU (B TOM 4YHCIIE HAa HWHOCTPAHHOM SI3BIKE),
CTUJIMCTUYECKU I'PAMOTHOE, JIOIMUECKHU IIPAaBUIBHOE U3JI0KEHUE OTBETA Ha BOIIPOCHI;
*  OesympeuHoe BIAJCHUE HHCTPYMEHTapHeM Y4eOHOW IUCIMIUIMHBI, yMeHHe ero 3(QeKTHBHO
HCIOJIB30BaTh B IOCTAHOBKE M PEILICHUH HAyYHBIX U MPO(GECCHOHANBHBIX 3a1a4;
. BBIP@XXEHHAs! CIIOCOOHOCTh CaMOCTOSTEIbHO M TBOPUYECKU peIIaTh CIOXKHBIE NpPOOJIIEeMBI B
HECTaHJAPTHOW CUTYyalUu;
*  MOJIHOE W TIIyOOKOE YCBOGHWE OCHOBHOH M JOTOJHHUTENBHOM JHUTEpaTyphl, PEKOMEHIIOBAHHOM
y4eOHOI mporpaMMOi TUCITUTUINHEI,
* yYMEHHE OPHUEHTHPOBATHCA B TEOPHUSX, KOHIETLHUAX M HANPABICHUAX 1O U3y4aeMOil AUCLUIUIMHE U
JlaBaTh UM KPUTUUYECKYIO OLIEHKY, UCII0JIb30BaTh HAYUHbIE JOCTHKEHUSI JPYTUX JUCLUIUINH;
*  TBOpYECKas CaMOCTOSTENbHAas paboTa Ha MPAKTUYECKUX, JTa0OPAaTOPHBIX 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 HCIOJIb30BAHUE HAYYHOM TEPMHHOJIIOTMU (B TOM 4YHCIIE HAa HWHOCTPAHHOM SI3BIKE),
CTUJIMCTHUYECKU I'PAMOTHOE, JIOIMUECKU IIPAaBUIBHOE U3JI0KEHUE OTBETA Ha BOIIPOCHI;
*  BIIAJICHUE MHCTPYMEHTapueM y4eOHOW IMCLUIUIMHBL, yMEHHE ero 3(p(EeKTHBHO HCIIOIb30BaTh B
MOCTAHOBKE M PELICHUH HAyYHBIX M MPO(PECCHOHANBHBIX 3a1a4;
*  CIIOCOOHOCTH CaMOCTOSITEIbHO M TBOPYECKM pEILIaTh CIOXKHBIE MPOOIEeMBbl B HECTaHIApTHOM
CUTyalluh B paMKax yd4eOHOH NpOorpaMMbl, MOJHOE YCBOCHHE OCHOBHOW U JIOMOJIHU "TEJIbHOU
JUTEpaTypbl, PEKOMEHI0BAaHHON Y4eOHO! POTrpaMMO TUCIIUITITHBI;
*  yYMEHHME OPUEHTHPOBATHCS B OCHOBHBIX TEOPHSX, KOHLENLMAX M HAIpaBICHUIX 0 U3ydaeMOM
JUCLHUIUTMHE U JaBaTh UM KPUTHUECKYIO OLEHKY;
*  caMocCToOsTelbHas paboTa Ha MPAKTHUYECKHUX, JaOOpaTOPHBIX 3aHATHSAX, TBOPUECKOE ydacTue B
IPYIIOBBIX 00CYKICHUAX, BBICOKUI YPOBEHb KYJIBTYphl HCIIOJTHEHHS 3aJaHuUi.
8 6amnoB — (IIOUYTU OTIIMYHO):
* CHCTEMaTH3MPOBAaHHbIE, INTyOOKHE U TOJHBIC 3HAHHS MO BCEM IOCTABICHHBIM BOIPOCAM B 00beMe
y4eOHON MPOrpaMMel;
*  HCHOJIb30BaHHE HAyYHOM TEPMUHOJOTMM, CTHIMCTUYECKH TPAMOTHOE, JIOTHUECKH NpPaBUIbHOE
M3JI0’KEHHE OTBETAa HA BOIIPOCHI, yMEHHE JIeIaTh 000CHOBAHHbIE BBIBOJIBI;



* BJaJICHUEC MHCTPYMEHTApHeM yueOHOW MUCLUIUIMHBI (METOIaMH KOMIUIEKCHOTO aHA/IN3a, TEXHUKON
WH(POPMALIMOHHBIX TEXHOJIOTHH), YMEHHE €ro HCIOJb30BaTh B MOCTAHOBKE M PELICHUM HAyYHBIX U
npoQecCHOHAIBHBIX 33/1a4; CIIOCOOHOCTh CAMOCTOSATENIFHO peIllaTh CIOKHBIE MPOOIEMBI B paMKax
y4eOHON MpOrpaMMel;

* YCBOCHHME OCHOBHOW W JIOTOJIHUTEIBLHOW JIUTEPATypbl, PEKOMEHIOBaHHOW y4eOHOH mporpammon
JUCLUIUIMHBL,

*  YMEHHE OPHUECHTUPOBATHCA B OCHOBHBIX TE€OPHSX, KOHIEMIUAX U HANPABICHUSIX MO H3y4aeMoil
TUCIUIUIMHE W JIaBaTh MM KPUTHYECKYIO OILIEHKY C TO3WLWK TOCYyJapCTBEHHON HAEONOrHH (I10
JUCITUTUIMHAM COIHAIEHO-TYMaHUTAPHOTO ITUKJIIA);

* AaKTHBHAs CaMOCTOSTENbHasi paboTa Ha MPAKTUYECKUX, Ta0OPAaTOPHBIX 3aHITUSAX, CHCTEMaTHYeCKOe
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 TCPMHUHOJIOTUU (B TOM YHUCJIC HAa UHOCTPAHHOM SI3BIKC), JIJMHI'BUCTUYCCKH U
JIOTUYCCKHU IMPABUJIIBHOC U3JIOKCHUC OTBCTA HAa BOIIPOCHI, YMCHHUC [1CJIATh 000CHOBaHHEIC BBIBOJbI,

* BJQJICHUE MHCTPYMEHTapueM y4eOHOW AUCUUILIMHBI, YMEHUE €r0 HCIIOJIb30BaTh B NMOCTAHOBKE U
pELIeHNN HAayYHBIX U MPO(ECCHOHATIBHBIX 3a/1a4;

*  YCBOCHHE OCHOBHOW W JIOTOJIHUTEIHLHOW JINTEPATYpPhl, PEKOMECHIOBAHHOW y4eOHOH Mporpammon
JVCIUIUIAHBL;

*  YMEHHE OPHUECHTUPOBATHCA B OCHOBHBIX TE€OPHSX, KOHIEMIUAX U HANPABICHUSIX MO H3y4aeMoil
TUCITUIUIMHE U 1aBaTh UM KPUTHUECKYIO OLIEHKY;

*  caMmocCTofATeNlbHas paboTa Ha NMPAKTUYECKUX, JJAOOPAaTOPHBIX 3aHATHSX, y4acTHE B TPYMIIOBBIX
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,

*  BJAQJCHUE HHCTPYMEHTapuUeM Y4YeOHOW IWMCUUIUIMHBI, YMEHHE €ro HCIOJIb30BaTh B PELICHUU
y4eOHBIX U NMPOGECCHOHANBHBIX 33]1a4; CIIOCOOHOCTh CAMOCTOSATENIFHO MPUMEHSTh TUIIOBBIC PEIICHHS
B paMKax y4eOHOH MporpaMMel;

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

*  YMEHHE OpPHUEHTHPOBATHCS B 0A30BBIX TEOPHUSAX, KOHUETIMAX M HANPABICHUAX [0 H3y4aeMOM
IUCIMIIMHE M JaBaTh WM CPaBHUTENBHYIO OICHKY; AaKTHBHAs CaMOCTOsTenbHas pabora Ha
MPAKTUYECKUX, JTAa0OPaTOPHBIX 3aHITHUAX, NEPUOAMYECKOE YYacTUE B TPYIIOBBIX OOCYXICHHSX,
BBICOKHI YPOBEHB KYJIBTYPHI UCIIOJIHEHUS 3aJaHUN.

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

® HCIIOJIB30BaHUC HaquOﬁ TCPMHHOJIOTUU, CTUIIMCTUYCCKU TI'PaMOTHOC, JIOTMYECKU ITPABUJIBHOC
H3JI0KCHHUC OTBCTA Ha BOIIPOCHI, yMCHHC [1CJIaTh BBIBO/bI,

*  BIQJCHHEC HMHCTPYMECHTapueM Y4YEeOHOH IMCIMIUIMHBI, YMEHHE €r0 HCIOJIb30BaTh B PEIICHUH
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, KOHIENIMSAX M HANpPaBICHUSAX IO HM3ydaeMoil
JUCUUIUTMHE U JaBaTh UM CPaBHUTEIBHYIO OLEHKY;

*  caMmocCTosTelbHasg padoTa Ha MPAKTUUYECKHX, JaOOpPaTOPHBIX 3aHATHUSAX, Y4acTHE B TPYMIIOBBIX
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 TCPMHHOJIOTUH, CTUJIIMCTUYCCKOC U JIOTUYCCKOC H3JIOKCHHUE OTBETA HaA
BOIIPOCHI, YMCHHUC ACJIATh BBIBOAbI 0e3 CYHICCTBCHHBIX OH_II/IGOK;

. BIIQJICHHEC WHCTPYMEHTapueM Y4YeOHON IUCIUIUIMHBI, YMEHHE €r0 HWCIIONh30BaTh B PEHICHUHU
CTaHJIAPTHBIX (THUIOBBIX) 3aJ1a4;

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

® YMEHHUE OPUCHTUPOBATHCSA B OCHOBHBIX TCOPHAX, KOHUCIIIHAX W HAIPABJICHUAX II0 I/IsyqaeMoﬁ
AUCHUIUIMHC U JaBaTh UM OLICHKY,



. pabora TOA PYKOBOJACTBOM TpenojaBaresisi Ha TNPAKTUYECKHX, J1a0OpaTOpHBIX 3aHATHUSX,
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,

*  HCIHOJIb30BAHUE HAYyYHOH TEPMHUHOJIOIMH, U3JIOKEHHWE OTBETa HAa BOMNPOCHI C CYIIECTBEHHBIMU
JIMHTBUCTHYECKUMHM M JIOTHYECKUMH OLITHOKAMH;

. ciaboe BIaJICHUE WHCTPYMEHTapueM Yy4eOHOHM JHUCIUIUIMHBI, HEKOMIETEHTHOCTh B PEIICHUU
CTaHAAPTHHIX (TUITOBBIX) 3a/1a4;

*  HEYMCHUE OPHUEHTUPOBATHCS B OCHOBHBIX TEOPHUSAX, KOHLECHIUSAX U HANPABICHUSIX H3y4aeMOu
JUCIUTIINHEL,

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

2 6amra — (HEYIOBJIETBOPUTEJILHO):

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

. 3HaHUS OTAETBHBIX JINTEPATYPHBIX HUCTOYHHMKOB, PEKOMEHIOBAHHBIX Y4YEeOHOH mporpamMmoin
JUCIUTIINHEL,

. HEYMEHHE HCIIOJh30BaTh HAyYHYH) TEPMHUHOJIOTHIO JTUCIMIUIMHBI, HAaJUYUE B OTBETE IPyOBIX
CTHJIMCTHYCCKUX U JJOTMYECKUX OIIUOOK;

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

1 6amt — (HEYIOBJIETBOPUTEJILHO):

* OTCYTCTBHE 3HAaHMH M KOMIIETCHLIMI B paMKaxX 00pa30BaTeIbHOIO CTaHAapTa UM OTKa3 OT OTBETA.

5. MeTonuyeckne MaTepuaJbl, onpeaesiome NpoueIypbl OlleHUBAHUS 3HAHUIN, YMEHNH, HABHIKOB H
(W) onbITA AESATEJIbHOCTH

[Tpu mpoBeneHUH OLIEHWBAHUS 3HAHUI OOyYaromeMycs MpPEIOCTaBISIETCS BpeMsl Ha TOATOTOBKY Ha
ycMoTpeHue 3k3amenaropa. Ompoc oOydaromierocss mo OWJIETY Ha yCTHOM JUQQepeHIMPOBAHHOM
3auéTe He JOJDKEH MPEBBIATh OHOTO aCTPOHOMHUYECKOro yaca. OUeHHBaHHE 3HAHWHN POU3BOAMTCS B
COOTBETCTBHUH C BBILICYKA3aHHBIMH KPUTEPHUSMH B COOTBETCTBHHU C COJIEPIKAHUEM JAMUCIUILTHHBL



