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I. Pabouasi nporpaMMa nepecMoTpeHa 1 YTBep:KAeHA Ha 3acefaHuu OmoeneHus MauunoCmpoeHus, MopcKoil
mexnuku u mpancnopma IIpotoxon or « 14 » mas 2021r. Ne 9

PaGouas nporpamma, B coctaBe OIIOII, nepecmoTpena u yrBep:kiena na 3acexanuu YC I[Honntexnuueckoro
uHcTuTyTa (IK0JBI):

[Tporokon ot « 24 » wmionss 2021 r. Ne 13

PaGouas nporpamma, B coctaBe OIIOII, nepecmoTpeHa u yTBep:kaeHa Ha 3acefanun YC [IBOY:

IIporokom ot « 15 » wmioma 2021r. Ne 08-21

Il. Padouasi mporpamMma nepecMoTpeHa 1 yTBep:KIeHa Ha 3acelaHuu OmoeneHus MauunoCmpoeHus, MopcKo
mexHuku u mpancnopma IIpoToKoa oT « » 20 1. Ne

PaGouas nporpamma, B coctaBe OIIOII, nepecmoTpeHa u yTBep:kaeHa Ha 3acefanun Y C IMonurexHu4eckoro
uHcTuTyTa (IK0JIBI):

IIporokoi oT « » 20 1. Ne
Pabouas nporpamma, B coctase OIIOII, nepecMoTpeHa u yrBep:xaeHa Ha 3acegannu YC JIBOY:
IIporokoi oT « » 20 1. Ne

I11. Pabouasi mporpaMma nmepecMOTpeHa 1 yTBEp:KIeHa Ha 3acefaHuu Omoenenus Maumunocmpoenus,
Mopckoui mexnuxu u mpancnopma IIpoTokoJ1 oT « » 20 r. Ne

Pabouas nporpamma, B coctae OIIOII, nepecmorpena u yreep:kaena Ha 3aceganuu Y C Ilosmrexuuueckoro
uHcTuTyTa (IK0JIBI):

IIporokoa ot « » 20 r. Ne
PaGouas nporpamma, B coctae OIIOII, nepecmoTpena u yreep:kaeHa Ha 3acegjanuu YC IBOY:
IIpoToxoJ ot « » 20 1. Ne

1V. PaGoyast nporpaMMa nepecMoTpeHa 1 YTBep K/AeHa Ha 3aceJaHuu Omoenenus MauiuHoCmpoenus,
MOpCKOUi mexHuKu u mpancnopma [IpoTokon ot « » 20 1. Ne

Pabouas nporpamma, B coctaBe OIIOII, nepecmoTpena u yreep:kaeHa Ha 3aceganuu Y C Iloanrexnuueckoro
uHcTuTyTa (lK0JBI):

IIpoTokoun oT « » 20 1. Ne
Pabouas nporpamma, B coctae OIIOII, nepecmoTpena u yreep:kaeHa Ha 3aceganuu YC JIBOY:
IIpoTokoun oT « » 20 1. Ne

V. PaGouas mporpaMma nmepecMoOTpeHa U yTBep:KAeHa Ha 3acedaHUu OmoeneHus MauuHoCmpoenus, MopCcKoi
mexHuku u mpancnopma IIpoToKOI OT « » 20 1. Ne

Pabouas nporpamma, B coctaBe OIIOII, nepecmoTpeHa u yTBep:kaeHa Ha 3acefanun YC IMonurexHu4eckoro
uHcTuTyTa (lKoJBI):

[IpoToxkoi oT « » 20 1. Ne

Pa6ouas nporpamma, B coctae OIIOII, nepecmoTpena u yrBep:kaeHa Ha 3aceganuu YC IBOY:

[IpoToxkoi oT « » 20 1. Ne




AHHOTaNMs K padoyeil mporpaMMe JUCUMILIMHBI
«OCHOBBI TeXHOJIOTUH BUPTYAJIbHBIX IPHUOOPOB»

PaGouass mporpamma OUCHMIUIMHBI — pa3paboTaHa i CTYJCHTOB,
oOyyarommxcss 1Mo  coenuainbHocTd  26.05.07  Dkcrutyararus — CyJOBOTO
ANIEKTPOOOOPYIOBaHUS U CPEACTB aBTOMATHUKH, CHENUaIN3alus « IKCILTyaTalus
CYIIOBOTO DJIEKTPOOOOPYIOBAaHUS ¥ CPEJACTB AaBTOMATHUKW» M BKJIIOYEHA B
JUCHUIUIMHBL 110 BBIOOPY BapuatuBHOM yactu bioka 1. Jucummiuubel (MOIynn)
yaeOHoro miada (maaekc b1.B.J1B.01.01).

OOmas TpyaoéMKOCTh JTUCIUIUIMHBI cocTaBisieT 72 daca (2 3a4éTHBIC
CAUHUIIBI). YUEeOHBIM TUTAHOM MPEeAYyCMOTPEHBI JabopaTopHble paboTsl (51 yac, B
TOM uucie 18 YacoB B WHTEpaKTUBHOW (opMe) M caMOCTOsATENIbHas paboTta
crynenta (21 gac). JlucuumuinHa peanusyercs Ha 3-eM Kypce B 5-OM CeMecTpe.
dopMa KOHTPOJISL — 3a4eT.

Bo Bpems wusyueHus auctUIIMHBI «OCHOBBI TEXHOJOTHH BHUPTYaJTbHBIX
pUOOPOBY» CTYJIEHTHI JOJIKHBI U3YYUTh BO3MOKHOCTH CTaHaPTHOTO MIPOTPaMMHO-
arrmapaTHoro komiuiekca (Ha 6ase LabVIEW), s co3nanust aBToMaTH3UPOBAaHHBIX
UH(OPMAITMOHHO-U3MEPUTEIBHBIX CHCTEM M aBTOMATU3AIUH SJIEKTPOTEXHUUECKHUX
KOMITJIEKCOB U TEXHOJOTUYECKUX TTPOIIECCOB.

[Tomy4yeHHBIC 3HAHUS WCHOJB3YIOTCS B TIOCIHEAYIOIIEM TIPH BBITIOJHCHHUH
HAy4HO-UCCIIeI0BATEIhCKON paboThI u HaIMCaHWuU BBIITY CKHOM
KBaTU(UKAMOHHONW paboThl, a TaKKe CMOCOOCTBYIOT (hOPMHUPOBAHUIO HAYYHO-
TEXHUYECKOTO KPYro3opa M MOBHINICHUIO KBATH(DUKAIINN.

LHenab wu3yyeHusi AUCHUNJIMHBI COCTOMT B W3YYCHHH BO3MOXXHOCTEU
WCITOJI30BAHUS CICIUATU3NPOBAHHOTO MPUKIIATHOTO MPOTPAMMHOT0 00eCIICUEHUS
(LabVIEW) s co3maHuWsi  aBTOMATHU3UPOBAHHBIX — AJIEKTPOTEXHUYECKUX
KOMITJIEKCOB U aBTOMAaTH3AIMH TEXHOJIOTHYECKUX MPOIIECCOB.

3agauyaMu M3ydeHUS JUCITUTUTHHBI SIBIISIOTCS:

e U3y4YCHWE TIPUHIIMIIOB ¥ TPUEMOB MPOTPAMMHUPOBAHUS B  paMKax

rpadudeckoii cpeast LabVIEW;



e popMHUpOBaHME HABBIKOB MCIIOJIIB30BAHMSI CTaHAAPTHBIX IPOrPaMMHO-
anmapaTHbIX CpPEACTB, OOECIEUYMBAIOIIMX BBINOJIHEHUE OCHOBHBIX (YHKIIHM
aBTOMATHU3UPOBAaHHONW WHGOPMAIIMOHHO-U3MEPUTENBHON CcUCTeMBbl. 3ydenue
OPUHLIAIIOB M TNPUEMOB NPOTPAMMHUPOBAHUS B pPaMKax TrpapuuecKoi Cpe.sl
LabVIEW:;

e popMUpOBaHUE HABBHIKOB HCIOJB30BAHMUS CTaHAAPTHBIX MPOrPaMMHO-
anmapaTHbIX CpPEACTB, OOECIEUYMBAIOIIMX BBINOJIHEHUE OCHOBHBIX (YHKIIMIM
aBTOMATHU3UPOBAaHHON MH(GOPMAITMOHHO-U3MEPHUTEIHEHON CUCTEMBI.

JI1st ycIemHoro u3y4eHus: AUCHUIUIMHBL «OCHOBBI TEXHOJIOTMU BUPTYAJIBHBIX
npuOopoB» y OOydaroIUXcsl JOJKHBI ObITh  C(HOPMHPOBAHBI  CIIEAYIOIINE
IpeIBapUTEIbHbIE KOMIIETEHIUU:

yMEHHEM paboTaTh ¢ HH(pOpMaLel U3 pa3InYHbIX HICTOYHUKOB;

CIIOCOOHOCTBIO M TOTOBHOCTBIO  pa3paboTaTh  MPOEKTHl  OOBEKTOB
pO(PECCUOHATIBHON JEATEIBHOCTH C YYETOM (PU3MKO-TEXHUYECKUX, MEXAHHKO-
TEXHOJIOTUYECKUX,  ICTETUYECKUX, OJPrOHOMHUYECKHUX,  DIKOJOTMYECKUX U
YKOHOMHUYECKUX TPEOOBaHUM;

CHOCOOHOCTBIO ~ CO37aBaTh  TEOPETHUUECKHE  MOJENH,  IO03BOJISIFOIINE
MPOTHO3UPOBATh CBOMCTBA OOBEKTOB MPOPECCUOHAIBHON AESTEIBHOCTH.

[Inanupyemsble pe3yabTaThl 00YUEHHS 10 JaHHON TUCUUILTUHE, COOTHECEHHbBIE
C IUIAHHPYEMBIMH pe3yJibTaTaMH OCBOEHHS O00pa30BaTEIbHONW MpOrpamMMbl,

XapaKTEePHU3YyIOT ATanbl (POPMUPOBAHUS CIETYIOUUX KOMIETEHIINI:

HaumeHoBaHue Kon wu HanmenoBanue | Koq M HauMeHOBaHHe WHIMKATOPa AOCTH:KEHMA
Kareropun  (Ipynmnbl) | YHUBepcaJbHOI YHUBeEPCAJIbLHON KOMIIeTEeHINH
o0menpogecCHOHAIBH | KOMNETEHIHH
bIX KOMIIETEeH Ui BBINYCKHUKA
EcrectBennonayunas wu | OIIK-3. Cmocoben | OIIK-3.1  CocraBmser oT4eTel 1m0  y4eOHO-
oOmenHXeHepHas MPOBOIUTE WM3MEPEHHS W | WCCIICHOBATEIBCKON NEATEIFHOCTH, BKIIOYAs aHAIIN3
obmactu HabmroeHus1, 00padaThIBaTh | SKCIEPUMEHTANBHBIX PE3YIbTaTOB, COIIOCTABICHHUS UX
" MIPEACTABIATE | C W3BECTHBIMH aHAJIOTAMH
OKCIIEPUMECHTAIIbHBIE OIIK-3.2 ®opMupyeT AeMOHCTPALIOHHBIN MaTepual
JTaHHBIE u MIPEACTABISET Ppe3yIbTaThl cBOEi
HCCIIEIOBATEIbCKOM  JEATEIbHOCTH Ha  HayYHBIX
KOH(EepeHIMAX, BO BpeMsl IPOMEXKYTOUHBIX U
HTOTOBBIX aTTECTALlUH




3amaua
npogeccuoHATbHOMI
JAeATCJIbHOCTH

OO0BeKTHI WM 00J1aCTH
3HAHHSA

Kon H
HAUMEHOBaHHe
npogeccuoHAIbLHOM
KOMIIeTEeHIUH

Kon 1 HanmeHOBaHHe HHAUKATOPA
JAOCTH:KeHHs TNPOo¢ecCHOHATBHOM
KOMIIeTeHIIUH

Tun 3agau leO(l)ECCl/IOHaJILHOﬁ JCATCIBHOCTH: 1T

OM3BOJACTBCHHO-TCXH

0JIOTHYECKHH

Oo0ecrnieueHne
3KOJIOTMYECKOU
0e30macHOCTH
9KCIITyaTalin
CyZOBOTO
AIEKTPOOOOPYIOBaHUS
u CpPEnCTB
aBTOMATHKH,
0€30MacHBIX YCIOBHIMA
Tpyna HepcoHana.
Buenpenue

3 PEKTUBHBIX
WHXCHEPHBIX
pEUICHUN B IIPAKTUKY.
MoHTaxx u Halajgka

OnekTpoobopyJoBaHKE
U CpeCTBa aBTOMATHKH
CyZHOB MOPCKOTO,
pedHoro,
PBIOOTIPOMBICIIOBOTO,
TEXHUYECKOTO U
CIICLIHAT3UPOBAHHOT O
(oToB, Kopabneit u
BOCHHO-
BCIIOMOTaTEIbHBIX
CyIOB, B TOM YHCIIC
AIIEKTPOOOOPYAOBaHUE
U CpeJCTBa aBTOMATHKH
OypOBBIX iatgopwm,
IJIaBy4YuX IU3CIIBHBIX U

AMEKTPOOOOPYIOBaHUS | ATOMHBIX

u CPEICTB | AIEKTPOCTAHITUH,
ABTOMATHKH, ABTOHOMHBIX
HWHCTIEKTOPCKHN SHEPTeTUIECKUX
Ham3op. OpraHuzamus | YCTaHOBOK,

u OCYILECTBICHHE | CYJIOPEMOHTHBIX
HaJ3opa 3a | NpeanpusaTui
AKCIUTyaTaluen

3JIeKTPOOOOPYI0BAHUS

u CpenCTB

ABTOMATHKU.

Pazpabotka

TEXHUYECKON u
TEXHOJIOTUIECKOH

JIOKYMCHTAITHH.

IIK-6 Opranuzanus
BBINOJTHEHHSA

Iy CKOHAJIAI0YHbIX
pabot ocoboit
CIIOXKHOCTH "
HCIIBITAHUN
o0opymoBaHus,
YCTpOICTB,
CTIELTEXHUKH,
mpoOopOB,
KOMIUIEKCOB u
CHCTEM
KopabenbHOU
aBTOMATHUKH,
HaBHUTI'alliu U CBA3HU

IIK-6.1 Opranu3anusi BBIIOJHEHUS
IyCKOHAJIQJIOYHBIX paboT 0co0oii

CJIO’KHOCTH, LIBAPTOBHBIX "
XOJIOBBIX ~ HCIBITAHUH  CyJOBOTO
obopynoBaHus, CHCTEM "
MEXaHH3MOB

[IK-6.2 OGecrieuenue MPOBEIACHUSA
paboT Mo HamagKke W WCHBITAaHHAM
CyIIOBOTO 00OpYyNOBaHUS, CHCTEM U
MEXaHU3MOB JIeHCTBYIOILIEH
HOPMATUBHOM, TEXHMYECKOM W
JKCIUTYyaTallMOHHOMN TOKyMEHTaIUeH

2. Tpyno€MKOCTh TUCIUIUIMHBI U BUIOB YUEOHBIX 3aHITUHN MO AUCIUTLIINHE

OO6m1ast Tpy10€MKOCTh TUCIUTIITUHBI COCTABISET 2 3a4ETHBIX €MUHUILIBI (72
aKaJeMHYECKHUX Jaca).
(1 3aueTHas equHUIIA COOTBETCTBYET 36 aKaJIeMHUUYECKUM YacaMm)

Bumamu ydeOHbIX 3aHATHII W pabOThl 0O0ydYaromerocs Mo JUCITUIUIHHE

SABJIAXOTCA:
Ob6o3HaueHne Buapl yueOHbIX 3aHATHH U pabOThI 00ydaromerocs
IIp [IpakTHueckre 3aHATUSA
Cp CamocrosTenbHast paboTa 00yJaromerocs: B IEPHO] TEOPETHICSCKOTO 00yUIeHUS




dopma 00yueHus: — O4Hasl.

CTpyKTypa TUCUUTIINHBI:

KonnuectBo yacoB mo BugaM

y4eOHBIX 3aHATUH M pabOTHI Dopwmbt 5
o o6yuaromerocs POMEXYTOYHOM
No HammenoBanue pasznena 3 A aTTecTaluH,
h JCTTUTUTAHBI 5 5 TEKYIIEro
© 5 k5 =l %15 e KOHTPOJIA
S| 5 |F| O] Q| &g p
C YCIIEBAEMOCTHU
4
1 | IIpakTHyecKkue 3aHsITH 5 51 21 YO-1 /3auer
HUroro: 51 21




|. CTPYKTYPA U COJAEP KAHUE TEOPETUUYECKOM YACTH KYPCA
He npenycMoTpeHO y4eOHBIM IJIAHOM.

Il. CTPYKTYPA U COJEP)KAHUE MPAKTUYECKOM YACTH KYPCA
U CAMOCTOSTEJIBHOM PABOTHI (51 uac, B ToM unc.e 18 yacos B

HHTEPAKTHUBHOM opme)

JlabopaTopHubie padoThl (51 yac, B ToM yucie 18 yacos B

HHTEPAKTHUBHOM opme)

Paznen 1 Paspaborka BUpPTyaJbHBIX MNPHOOPOB /IS CO3AAHUA,
HAKOIIEHHs, 00pa0doOTKN M MHAMKANUM AaHHBIX (17 yacoB, B TOM 4mcje 6
4acoB B HHTepPaKTUBHOU (¢opme — /IuddepeHuupoBaHHbIe HHAMBUAYAJIbHbIEC
3a/1aHHSA)

3ansaTrue 1. Pa3zpabotka BuptyansHoro mpuodopa (BII) mns oOpabGotku u
WHJVMKAWU [TAPaMETPOB CIIyYalHbIX IPOLECCOB.

3ansaTue 2. Paspaborka BII s co3manus, HakorieHus, oOpabOTKH M
VH]JIMKAIIM1 MACCUBOB JAHHBIX.

3aunsTue 3. UmutupoBats padoty BII, koTOpEIil M3MepseT nmapaMeTp KaKabie
250 mc B Teyenue 10 c. B peansHoM MaciiTade BpeMeHH 0TOOpaxaroTcs JaHHbIC Ha
rpaduke [[uarpaMmm u OTcueThl BpeMeHHM B cekyHaax. llocie 3aBeprieHus
W3MEpPEHUN JaHHbIEe BBIBOIATCS Ha rpaduk Ocuwiorpamm. PaccumthiBaroTcs
MAaKCUMAJIBHOE U CPEIHEE 3HAUECHUS.

3ansTue 4. Coznaiite BII g HenpeprIBHOTO n3MepeHus napamerpa. /JanHbie
BBIBOAMTE Ha Tpaduk {uarpamm c 3agepkkoit B 1 ¢. Eciu 3HaueHnue uamepsiemoro
rapaMeTpa IPEBBICUT MPEAEIbHOE 3HAYCHHE, BBEICHHOE B COOTBETCTBYIOLIUN
AJIEMEHT YIpaBJCHUS, Ha JIMIEBOM TaHENW JOJDKEH 3aroperbCsl KpacHBIM
ceeronnof. ['padux [uarpamMm AOMmKEH OTOOPa3uTh TEKyIlee WU TPEIETHHOE

3HAYCHUE U3MEPSEMOro MapaMeTpa.



3ausTue S. N3menurte BII B 3amaue 5 Tak, 4T0OBI OH OTOOpaXkasl TEKYIIUE U

cpenHeapudMeTUuecKre 3HaUeHUs (3a TPU 1I1ara) U3MEpEeHH.

Paznen 2. PazpaboTka BUPTYaJbHbIX NPUOOPOB, MMUTHPYIOIIUX PadOTy
MH(OPMALMOHHO-U3MEPHUTEIBHOI cucTeMbl (17 yacoB, B TOM 4ucjie 6 4acoB B
HHTepakTUBHON dopme — InddepeHnmpoBaHHbIe HHIUBUIYAJIbHBIE 321aHUA)

3anaTne 6. Pa3zpaboTaTh HMUTAMOHHYIO MOJENIb  CTaOMIM3ALUU
TEMIIEpaTypbl B I€YM C MCHOJIb30BAHUEM JBYXIO3UIMOHHOIO PETYJIATOpPA
(peryisTop BKIIIOYAETCs, €CIIM TEMIEpaTypa HUKE YCTAaHOBJICHHOI'O 3HAUEHUS Ha
NIAHEIW YOPABJICHMS, PETYJSATOP BBIKIIOYAETCS, €CIM TeMIlepaTypa BbIIIE
YCTAaHOBJICHHOTO 3HAY€HMs Ha TMaHenu ynpasieHus). I[lpouecc wu3meHeHus
TEMIIEPATYpPbl ONMMCHIBAETCS allepUOANYECKUM 3BeHOM. lIpekpamienue paboTsl 1o
KHOIIKE Ha MEepEIHEN MTaHEIIH.

3ansTue /. Pa3paboTath MMUTAMOHHYIO MOJIENb MpoOLiecca PeryJIupOBaHUs
TEMIIEpaTypbl B aBTOKJIABE IO 3a/JIaHHOMY 3akoHy. HarpeB mpou3BoguTCs IyTeM
NoJauu Tapa, OXJAXKIECHUE — IMyTeM IMOJa4yd XOJIOAHOW BOJbI B aBTOKJIAB.
N3meHeHne Ttemmneparypbl B OOBEKTE€ COOTBETCTBYET alnepUOJUYECKOMY 3BEHY.
3aiaronuii CUrHaig U3MEHsIeTCsl B COOTBETCTBHHM C 3aIaHHOM TPOrPaMMON.

3ansitue 8. PazpaboTaTh MNMHUTAIMOHHYIO MOJIENH TPOIIECCAa AaBTOMATHYECKON
CTEpUJIM3ALMU KOHCEPBOB. Perynupyemele mapaMeTpsl — TEMIEpATypa U 1aBJICHHUE.
PerynupoBanue TemMneparypbl OCyLIECTBISETCS TaKXKe, KaK B MPEbIAyIIeH 3aaa4e.
PerynnpoBanue naBieHUs OCYIIECTBISIETCA B 3aBUCUMOCTH OT TEMIIEPATYPBI.
[ToBbIlIEHNE AAaBIEHUS OCYIIECTBIIIETCA IYyTEM IIOJAYM BO3yXa B aBTOKJIAB, a
CHU)KEHHME — IMYyTEM BBIITyCKa BOJbI U3 Hero. PakTUYeCKre 3HAYEHUS! TEMIIepaTyphbl
Y JIaBJICHUS OMHCHIBAIOTCS allEPUOJNIECKAMHU 3BEHBSMH.

3anarue 9. Pa3paboTaTh HMMHUTAIIMOHHYIO MOJENIb ABTOMAaTUYECKOIO
NOJAJIEp)KaHUsT  3aJlaHHOM  KOHLEHTpanuu B Oake. 1) TOTOBUTCS pacTBOP
MaKCUMalbHOW KOHUeHTparuu Cmax B cosepactBopurene. IlepenaTounas
GyHKLHST  COJIEpacTBOPUTENSE — alepuoAMYEcKOe 3BEHO; 2) pacTBOp ¢

MaKCHMAaJIbHOM KOHIICHTpAallMer IogaeTcs B Oak, B KOTOPOM OH pa30aBIsieTCs



Bogoi. [lopsmok perynupoBanusi: 1) B 6ak mocTynaroT BOJAa M KOHIIEHTpAT W3
coJiepacTBOpUTENs (OTKPBIBAIOTCS KiamaHbl 1 U 2); 2) eciii KOHIEHTpAIUs MEHbIIIE
3aJlaHHOM, TO MoJaya pacTBOpa Mpekpaniaercs (KiamaH 3 3aKphIT), 3aKpbIBAETCS
KJIATaH MoJja4uu BOJbI 2; 3) eciii KOHIIEHTPALMs paBHA 3aIaHHOM, TO 3aKPbIBAIOTCS
KJ1anaHel 1 1 2, kinanaH 3 oTKphIBaeTcs; 4) eclii KOHIEHTpalus O0JIbIe 3aJaHHOM,
3aKpBIBAOTCS KiamaHbl 3 W 1, KianmaH 2 OTKpbIBaeTcs; 5) ecnu Oak MOJHBIN, a
KOHLIEHTpaIMsi MEHbIIIE 33JaHHOW, TO OTKPBIBACTCS aBApUNHBIM KjlamaH ClIUBa
pacTBopa 4, KjanaHbel 2 U 3 3aKpbIThI, K1anaH | OTKpHIT; 6) ecau Oak MOJHBIN, a
KOHIIEHTpaIusi OoJibllle 3aJaHHOM, TO OTKPBHIBAETCS aBapUMHBIA KJalmaH CiHBa
pactBopa 4, knanassl 3 ¥ 1 3aKpbIThI, KJIaNaH 2 OTKPBIT.

3anatue 10. Pa3paborarh WMHUTAlMOHHYIO MOJENb CTAOWIM3AIUH
TEeMIIepaTyphbl Maciia B 00’KapOYHOM TMEUH C UCIOJIb30BAHUEM JABYXITO3UIIMOHHOTO
peryisTopa TeMIepaTypbl U KOHTPOJIb YPOBHS Macia: 1) HalloJMHUTh Me4b MaclioM,
OTKPBIB BEHTWJIb; 2) KOTJa YPOBEHb JOCTUTHET 3aJaHHOTO, 3aKPBHITh BEHTHIIb;
oOecreynuTh CUTHAJIM3AIMIO IIpollecca; 3) HayaTh HAarpeB Maclia, BKIIIOYUB
HarpeBarelib; 4) Korja TemiepaTrypa JOCTUTHET 3aJJaHHOT0 3HaYEHUs, TOMECTUTh B
neyb NOPOAYKT (MMHUTHPOBAaTh TOCTENEHHBIE TOHMKEHUS  TEMIIepaTypbl
(anepuoanueckoe 3BEHO, KOA(DPUIIMEHT mepeaaun 3aBUCUT OT YPOBHs Macia) u
YpPOBHSI Macja (JIMHEWHBIM 3aKOH)); 00€CHEYUTh CUTHAJIU3AIMI0 MPOIECCOB; 5)
MO/IJIEP)KUBATh TEMIIEPATYpy MOCTOSHHOM; 6) KOT/a YpOBEHb Maciia CTAaHET HUKE
JIOITyCTUMOTO, OTKPBITH BEHTHIb.

3anusatue 11. C momomrpio 1UGPOBOro AaT4WKa KAauyKH OCYIIECTBISETCS
M3MEPEHUE BEPTHUKAIBHBIX mnepemenieHuid. JInuHa curHana He meHee 100 ToIc.
OTCUYETOB, UHTEHCUBHOCTb BOJIHEHUSI MEHAETCS OT TPEX JI0 MATH OAJIIIOB, AUCTIEPCHSI

BOJIHOBBIX OpPJZIMHAT U Y4CTOTA MAKCUMYyMa CIICKTpa COOTBCTCTBYIOT CIIPABOYHBIM

JIAHHBIM.
1. [MpunsaTs curHan ot natauka (nepenats u3 Simulink B LabView).
2. OtoOpaxaTh TNPUHUMAEMYIO TIOCIEIOBATEIHPHOCTh OTCUETOB B

peaIbHOM BpEMEHH Ha ocuuiuiorpade.

3. OTtoOpaxaTh CIEKTp MPUHUMAEMOTO CUTHAJa B pealbHOM BPEMEHHU.



4. Yepes kaxaplie 30 ThIC. OTCUETOB BBIBOAUTH Ha MHIUKATOPbl 3HAYECHHUSI
JUCIIEPCUU, CPEIHEKBAIPATUUECKOTO OTKJIOHEHUS, CPEJHEro Mepuosia BUIMMBIX
BOJIH, CpEOHEH YIJIOBOM 4YacCTOThl, CPEAHEr0 MHTEPBAlIa BPEMEHH MEXKIY

IMOCJICAOBATCIIBHBIMU MAKCUMYMAMU, IIUPUHBI CIICKTPa IIPpOoLccca.

Pasnen 3. Pa3paGorka BHpPTyaJbHBIX HNPHOOPOB IJsi YyNpPaBJIEHUS
3a/IaHHBIMM TEXHOJIOTHYecCKNMH npoueccamu (17 yacos, B ToM 4nciie 6 yacos
B MHTEPaAKTUBHOH ¢opme — JludpdepeHuHUpPOBaHHbIe HWHIMBHAYAJIbHbIE
3a/IaHHSA)

3ansarue 12. Co3znaiite BII, KOTOpBII TeHEpHpyeT TpU MacCHBa JAHHBIX:
Oenblii IIyM M JBa TFapMOHMYECKUX CUTHAJIA Pa3HOM aMIUIUTYyAbl M YacTOTBHI.
OtoOpazure ux cymmy Ha Trpaduxe. Ha BTOpom Trpaduke orobpazute
CHEKTPAIBbHYIO INIOTHOCTh MOLITHOCTH CYMMAapHOI'0 CUTHAJIA.

3ansTue 13. OcymecTBUTh BEIOOP OAHOTO M3 TPEX UCTOYHUKOB JAHHBIX JJIS
CUMTBIBaHUS U rpapuueckoro oroOpakeHus, UCHob3ys deMeHT Case

3ansatue 14. Pa3paboTarh BUPTYaJbHBIA WHCTPYMEHT MJIA YIPaBICHUS
HAIlOJIHEHHEM €MKOCTH JKUIKOCTBIO IpH IoMomM Hacoca. [Ipegycmorpers
BO3MOKHOCTh PEryJIupOBaHUS pacxojna KUIKOCTH, CUTHAJIU3ALUIO
3aMOJIHCHUS/OMYCTOIIEHUS eMKOCTH  (JocTmkeHue ypoBHs — 0.95/0) wu
aBTOMAaTUYECKOE OTKJIIOUeHHE Hacoca. Pa3paboraTh HMMHUTALMOHHYIO MOJEIH
Hacoca.

3ausitue 15. Pa3paGoTtath BUPTYalbHBIH HWHCTPYMEHT, B KOTOPOM
OCYIIIECTBIISICTCS] HAMOJIHEHUE €MKOCTH HAacoCOM (aHaJoru4Ho pabore 9), 3atem 5
CEeKyHIHAas 3a/epkKa Ha (PU3UKO-XUMHUYECKUE MpeBpalieHus (TOPUT CUTHAIBHBIN

WHJIUKATOP) U J1aJie€ ONIOPOKHEHHUE EMKOCTH.



I1l. YUEBHO-METO/JIWYECKOE OBECIIEYEHUME

CAMOCTOSTEJBHON PABOTBI OBYYAIOIIIUXCS
VY4eOHO-MeTOqUYECKOe obecrieueHue CaMOCTOSITEILHOM paboThI
oOy4Jaroruxcs 1Mo Aucuuiuimae «OCHOBBI TEXHOJIOTHH BUPTYATbHBIX MPHUOOPOBY
BKJIIOYAET B ceOs:

1aH-rpadyK BBIIOJHEHUS CaMOCTOSATEILHON PabOThI 10 AUCIUILUIMHE, B TOM
YHUCJIe MPUMEPHBIC HOPMBI BPEMEHH Ha BBITIOJTHCHHE 110 KXKIOMY 3a/IaHHIO;

XapaKTepUCTUKA 3QIaHUN JUISI CaMOCTOSITEILHONH paboThl OOYyYaroIMXCs M
METONYECKUE PEKOMEHIAIINH 110 UX BBITIOTHEHHIO;

TpeOOBaHWS K  TPEACTABICHHIO W O(POPMIICHUIO  PE3yibTaToOB
CaMOCTOSITeIIbHOM PaOOTHI;

KPUTEPUU OLICHKH BBIMIOJHEHUS CAMOCTOSITEIbHON PabOTHI.

HJIaH-I‘pa(l)l/IK BBINIOJIHEHUSI CAMOCTOATEJIHLHOM paﬁon o IMCIOMIIJIMHE

Ne Jara/cpoxn Bua camocrosiTesqbHOM IIpumepnbie | Popma KOHTPOJIs
n/n BbIINIOJTHEHUSI padoTsI HOPMBI
BpPeMeHH Ha
BBINOJIHEHHE
1 3ammra BeITONHEHHOW | OdopmileHHe oT4eTa 1Mo 7
MPaKTHIECKOW pabOTHl | pe3ysbTaTaM BbITOIHEHUS
OCYIIECTBIIICTCS BO npakTHuecKux padot Ne 1- YO-1 CobecenoBanue
BpeMsI CJIE/YIOIIEro 15 I1P-8 Ioptdonuo
2 3aHATHS ITonroroBka k 3amure 7 I1P-11 Keiic-3amaua
npakTudeckux padot Ne 1-
15
3 3aueTHas Henems IToaroroBka K 3aueTy 7 YO-1 CobecenoBanue
IV. KOHTPOJIb JOCTUXEHUS HEJEU KYPCA
Ne KonTtpoimpyemsie Koupl 1 aTans! popMUpOBaHHS KOMIIETEHIIUIH OreHOUHBIE CPECTBA
n/m pasnensl / TeMbl >
TeKYIINH MPOMEXKYTOUHAs
JCIUTLTHHBT KOHTPOJIIb aTTecTalys
1 Paznen 1 | OIIK-3.1 3HaeT npasuia opopmienns | YO-1 Bomnpocs! qs
PaspaboTka Cocrasysier OTYETOB IO Y4EeOHO- MIPOMEKYTOUHOU
BUPTYJIbHBIX OTYETHI [0 | MCCIIeI0BaTeNILCKOM aTrecrauy 1-6
npubopoB Ui | y4eOHo- JeATEeIIbHOCTH 110
CO3/JaHus, uccsenoBaresl | pe3ysbTaTtaM BBIOJIHEHHOH
HaKOIJICHNS, bCKOM paboTHI B COOTBETCTBUH C
0bpaboTku U | nesATeNbHOCTH | TpeOOBaHUSIMH HOPMATHBHO-
WHJMKALUK JaHHBIX | , BKJIIOYAs | TEXHUYECKOU JIOKYMEHTALUH
aHaIu3 YMeeT caMOCTOSTENBLHO ITP-8, Bonpocsr mis
OKCIIEPUMEHTA | BBHITIOIHITH HAYIHO- I1pP-11 IIPOMEXKYTOYHOMN
JIBHBIX MIPAaKTHYECKOE 331aHKe JIIsI arrecraiuu 1-6




pe3yIbTaToOB,

peUICHUA KOHKPETHBIX 3a1a4

COTIOCTABJIEHU | UCCIEN0BATENbCKOIO
s ux c | xapakrepa B
W3BECTHBIMH podecCHOHANBEHON 001aCTH
a”ajgoraMu OO0iaaeT HaBBIKAMU I1P-8, Bompocsr mist
OCO3HaHHO COBEPIIAThH I1p-11 IIPOMEKYTOUHON
JICUCTBHUS 10 TTOUCKY, aTrecraiuy 1-6
otOopy, nepepadoTKe,
aHaIN3y, IPOCKTHPOBAHHIO
1 TIOATOTOBKE PE3yIbTATOB
y9e0HO-HCCIIeIOBATEITLCKON
JIeSITeTbHOCTH
OIIK-3.2 3HaeT OCHOBHBIE CITOCOOBI
DopMmupyer NIPOBEIECHUS U3MEPEHUIT
JIeMOHCTpanu | Ymeer oOpabaTeiBaTh
OHHBIH SKCIEPUMEHTAIbHBIC
MaTepHual u JIaHHBIE C MCTIOJIB30BaHUEM
NPEJCTaBIsET | MPOrPaMMHBIX MPOIYKTOB
pe3yIbTaThI
cBO€ei
HCCIIeToBaTeN
bCKOH
Brnaneer HaBBIKaMH
JIESITeTTHHOCTH
MIPOBOJIUTH U3MEPEHUS U
Ha HAyYHBIX
o0OpabatbIBaTh
KOH(epeHIHs
SKCICPUMCHTAIbHBIC
X, BO BpeMs
JTAHHBIC
MPOMEXYTOYH
BIX U
HUTOTOBBIX
aTTeCTaluy
3HaHKe POrpaMMBl, Bompocs! mist
TEXHOJIOTMU U METOIUKH YO-1 IIPOMEKYTOYHOI
MIPOBEACHUS UCIIBITAHUMN arrectauuu 7-16
I1K-6.1 Ywmenue npumensts meroasl | I1P-8,
Opranuzanys | CHCTEMHOTO aHaIu3a JJis I1P-11 Bompocht it
BBITTOJTHEHHS MTOJITOTOBKH ¥ 00OCHOBAHUS P .
Pazpnen 2. MIPOMEXYTOUYHOMN
MyCKOHANAJ0 | BBIBOJOB O COCTOSHUH
Pa3paboTka arrecrauuu 7-16
YHBIX ~ paboT | MyCKOHAAJOYHBIX paboT U
BUPTYaJIbHBIX 9 M
ocoboit HCTBITAaHUN
npudOpoB
CJIOXKHOCTH, Bnanenne HaBeIKaMu I1P-8,
UMHUTHPYIOMIAX
paboty IIBApPTOBHBIX | oOecreueHus COOTIOACHUS Ip-11
U XOJOBBIX | PEXHMOB HCITBITAHHH
UHPOPMAIMOHHO- o
. HCTIBITAHUI CHCTEM M MEXaHU3MOB B
U3MEPHUTENBHOI
CHCTEMBI Cya0BOro COOTBETCTBUU C METOAUKAMHU Bonpocsr mis
000pYJJOBaHH | ¥ SKCIUTyaTallMOHHOM MIPOMEKYTOUHOU
sl, CHCTEM W | JOKyMEHTalUel npu arrecrauuy 7-16
MEXaHU3MOB NPEIbSIBICHUU PE3YJIbTATOB
HaJIaJAKH yTIPaBICHUIO
Ka4yeCTBOM MPOAYKIUHU H
3aKa34uKy
I1K-6.2 3HaHUE NpaBUI BeJCHUS
OGecrieuenue | >KypHaJOB ILUIAHOBO-
Paznen 3 V:DIE IIpeaynpeguTeabHbIX Bonpoct a1
7 3. MIPOBEACHUS .
A poBex PEAYTID YO-1 IIPOMEKYTOUHOU
Paszpabotka pabor 10 | OCMOTPOB U IJIAHOBO-
arrectauuu 17-25
BUPTYaJIbHBIX HaJlafIKe W | IpeaynpeauTeNbHbIX
prOOpOB s UCTIBITAHUSAM | PEMOHTOB
YIIPABJICHUSA CyZIOBOT'O Ymenue onpexaenath coctaB | [1P-8,
3alaHHBIMH 000py/IOBaHU | perilaMeHTHPYIOIIEH I1P-11 Y —
TEXHOJIOTHYECKUMH | I, CUCTEM MU | HOPMATHUBHOU U p A .
. MIPOMEXKYTOUHON
MpoIecCaMu MEXaHU3MOB METO/IMYECKOMN
. . arrecraruu 17-25
JielcTByIOIEH | JOKyMEHTAIHH,

HOPMAaTHUBHOM,

HEOOXOANMOM 1A




TEXHUYCCKOM IpOBCACHUA

u ITyCKOHAJIAJI0YHBIX pabOT U
9KCIUTyaTaIllo | MUCTIBITAHUM

HHOM Bianenne HaBbIKaMHu I1P-8,
JIOKYMEHTAllk | COCTABJICHHS OTYETOB O IP-11
en TIPOBEJEHHBIX

Bonpocs! nus
IIPOMEXKYTOYHOI
arrecraumu 17-25

ITyCKOHANAI0YHbIX paboTax
000py/10BaHMs, YCTPOICTB,
CIECUTEXHUKH, IPHOOPOB,
KOMIUIEKCOB M CHCTEM
KopabembHO aBTOMAaTHKH

Tunoseie KOHTPOJIbHBIE 3a/1aHusl, METOIMYECKUE MaTepHasbl,
ONPEAEISIONME NMPOUEAYPhl OLUEHUBAHUS 3HAHUN, YMEHUU W HaBBIKOB M (WJIN)
OTIbITA JESATEIILHOCTH, a TAK)KE KPUTEPUU U [TOKA3aTEIN, HEOOXOIUMBIE 1JIs1 OLICHKH
3HAHWI, YMEHUH, HAaBBIKOB U XapaKTepU3YIOIIME 3Tanbl (POPMUPOBAHUS
KOMITETEHILIUI B ITPOLIECCE OCBOEHUSI 00pa30BaTEIbHOM MPOrpaMMBbl, IPEACTABICHBI

B VIII pa3nene.

V. CIIMCOK YUYEBHOMH JUTEPATYPHI U UH®OPMAIIMOHHO-
METOINYECKOE OBECIIEYEHUE JUCHUIIJINHBI

OcHoenasa rumepamypa:
1. BacunseB A.C. OcHoBbl mnporpammupoBanus B cpeae LabVIEW
[DnexkTpoHHBIN pecypc]: yuebHoe mocodbue/ BacunwseB A.C., JlammanoB O.}0.—

OnexTpoH. TekctoBble maHHble.— Cankr-IletepOypr: VYuusepcuter MTMO,

2015.— 82 c.— Pexum moctyma: http://www.iprbookshop.ru/67494.html
2. bmrom I1. LabVIEW: ctriie mporpaMMupoBaHust [ DNEKTPOHHBIHN pecypc]/
bmom I1.— DOnektpon. TekcToBbie naHHbie.— CapartoB: IIpodoOpazoBanue,

2019.— 400 ¢.— Pexxum poctymna: http://www.iprbookshop.ru/89869.html

3. MonenupoBanue B cpene Labview [DnexkTpoHHBIH pecypc]: ydeOHOE
nocobue (J1abopaTopHbIA MPaKTUKYyM)/ — DJIEKTPOH. TEKCTOBbIE JIaHHbIE.—
CraBpomnoinb: CeBepo-KaBkasckuii penepanpabiii yauepcutet, 2019.— 130 c.—

Pesxxum noctyna: http://www.iprbookshop.ru/92705.html



http://www.iprbookshop.ru/67494.html
http://www.iprbookshop.ru/89869.html
http://www.iprbookshop.ru/92705.html

Jlonoanumenvnuas numepamypa:
1. bmatom I1. LabVIEW: cTuuiib mporpamMmMupoBaHusi [ DJI€KTPOHHBIN pecypc] :
CIpaBOYHUK. — OnekTpoH. AaH. — M. : JIMK Ilpecc, 2010. — 400 c. — URL:
http://e.lanbook.com/books/element.php?pll_id=1094

2. ®enocos, B.II. Ludposas obpadbotka curHasoB B LabVIEW: yueb.
[Tocobue [DnexTponHBI pecypc| : ydeOHoe mocobue / B.II. democon, A.K.
Hecrepenko. — Onektpon. gan. — M. : JIMK IIpecc, 2009. — 471 ¢. — URL:
http://e.lanbook.com/books/element.php?pll_id=1090

3. Kpacusuackuii M.H. Pa3paboTka MIKOIBHBIX BUPTYaJIbHBIX JIA0OPATOPHI Ha
06aze cpenbl mnporpammupoBanus LabVIEW [Dnextponssiii pecypc]: YueOHO-
MeTtoauyeckoe mocodue. - Tam6oB: TI'TY, [lenaroruueckuit Uutepuet-kiny06, 2007.

- 18 ¢. URL: http://window.edu.ru/resource/401/47401

HepequL l/IH(l)OpMalll/IOHHLIX TEXHOJIOTUH U NporpaMmmMHoOro o0ecrneueHus

IIpu ocymiecTBieHur 00pa3oOBaTEIBLHOTO TMpollecca CTYJICHTaMUu U
podeCcCOPCKO-MPENOAaBaTeIbCKUM  COCTAaBOM  HCHOJIB3YeTCsl  CIEAyIolee
pOrpaMMHOE 0OECTICUCHHE:

1. Microsoft Office (Access, Excel, PowerPoint, Word u T. 1).

2. MathCAD.

3. [IporpamMmmHoOe oOecrieyeHue dIEKTPOHHOTO pecypca caita JBOY,
BKirouas DbC JIBOY.

[Ipu ocymiecTBiaeHMH 00pa30BaTEIBLHOTO TIpollecca CTYyJACHTaAMH |
npo¢eCcCOpPCKO-TIPENoAaBaTeIbCKUM ~ COCTAaBOM  UCIOJB3YIOTCA  CIEAYIOIINe
UH(OPMAITMOHHO-CITPABOYHBIC CUCTEMBI:

1. Hayunas snextponHas 6ubianorexka eLIBRARY.

2. DNEKTPOHHO-OMOIMOTEeUHAas CUCTEMa U3aTebCTBA «JIaHbY.

3. DnexkrpoHHO-OMOmMoTeuHas cucteMa «[PRbooksy.

4. DneKTpOHHO-OMOIMOTEeYHAs: cucTeMa «Znaniumy


http://e.lanbook.com/books/element.php?pl1_id=1094
http://e.lanbook.com/books/element.php?pl1_id=1090
http://window.edu.ru/resource/401/47401

VI. METOANYECKHUE YKA3ZAHUS 110 OCBOEHUIO JUCIIUITJINHbI

[To kaxxnoil TemMe MUCUUIUIMHBI MPEAINOJIaracTcsl MPOBENCHUE AYIUTOPHBIX
3aHATUA M CaMOCTOSATENbHOM paboThl. Bpems, oTBeneHHOE Ha ayAUTOPHOE U
CaMOCTOATEJIbHOE W3YYE€HHE IHUCLMIUIMHBI, COOTBETCTBYET pabodyemMy y4eOHOMY
IUIaHY.

JInst cokpallleHHs 3aTpaT BpPEMEHM Ha W3y4YEHHUE AMCLUIUIMHBI, B MEPBYIO
ouepenb, HEOOXOIUMO CBOEBPEMEHHO BBISICHUTH, Kakol 00beM uHGOpMaluu
CIIEyeT YCBOUTh, KaKuW€ YMEHHUs NPUOOpPECTH [UIsl YCHEIIHOTO OCBOCHMS
JUCUUIUIMHBI, KaKUE€ 3aJaHusl BBIIOJHUTH Ui TOTO, YTOOBI MOJYYHUTh OLEHKY.
Cenenust 00 3TOM (CIIUCKH PEKOMEHIYEMOH M JOMOJHUTEIBHON JIUTEpaTyphl,
TEMBbI TPAKTUYECKUX 3aHATUH, @ TAKXKE IPYyTrue HEOOXOJUMBbIE MaTEPHUAIIbl) UMEIOTCS
B pa3paboTaHHOM paboueil mporpaMme y4eOHOU JUCHUILIAHBI.

PerynspHoe nocemieHue J1adOpaTOPHBIX 3aHATHH HE TOJIBKO CHOCOOCTBYET
YCHEIIHOMY OBJIAJICHUIO MNPOPECCUOHANbHBIMA 3HAHUSIMU, HO U IOMOTaeT
HaWIy4liuM o0pa3oM OpraHu3oBarh paboTy. BakHas posib B IJIaHUPOBAaHUU U
OpraHu3allid BPEMEHUM Ha H3Y4YEHUE JHCLMIUIMHBI OTBOAMUTCS 3HAKOMCTBY C
MJIaHOM-TPA(QUKOM BBITIOJHEHUSI CAMOCTOATENbHON padOThl CTYJEHTOB MO TaHHON
TUCHMIUIMHE. B HeM cofepKuTcsi BUABI CaMOCTOSITENIbHOM paboOThl sl BCEX
pa3ze’oB IUCUUIUIMHBI, YKa3aHbl IPUMEPHbIE HOPMbI BPEMEHH Ha BBITIOJIHEHHUE U
CPOKH CIa4M 33IaHUM.

Urobsl copepxaTenbHas HHPOpMalMs MO AMCHUIUIMHE 3allOMUHAJIACh,
1eiaecooOpasHo  u3ydyaTb €€ [Oo3TamHO — [0 TeMaM M B CTPOrou
NOCJIENOBATEIBHOCTH, TOCKOJIBKY MOCIEAYIOIINE TEMBI, KaK MTPaBUIIO, OITUPAKOTCS
Ha npenpiayume. [Ipu noaAroToBke K J1abOpaTOpHBIM 3aHITHUIM 11eJ1IecO00pa3Ho 3a
HECKOJIbKO JHEH 10 3aHATHs BHUMATEIbHO 1—2 pasza mpouuTarh HYXKHYIO TEMY,
MOTBITABIIMCH Pa300paThCsi CO BCEMU TEOPETHUKO-METOIUYECKUMU MOJOKEHUSIMU U
npumepamu. [ Oosee TIIyOOKOro YCBOEHHsSI MaTepuaia KpaiHe BakKHO
0o0paTUTHCS 3a MOMOIBI0O K OCHOBHOM M JTOMOJHUTEIbHOM Yy4eOHOM, CIIpaBOYHOM

JIUTEPATYPE, )KYPHAJIAM WU K PENOJABATENIO 38 KOHCYJIbTALIUEN.



BakHoii yacTbiO pabOThI CTYI€HTA SIBJISIETCS] 3HAKOMCTBO C PEKOMEHTyEMOH U
JIOTIOJIHUTEIBHON JIUTEPATYpOM, MOCKOJIBKY BBICIIEE OOpa30BaHME IIPEIOJiaract
Oonee riy0OKoe 3HaHuEe npeamera. Kpome TOro, OHO MPEANoJiaraéT HE TOJIBKO
yCcBOe€HHE HH(popManuu, HO U (OPMUPOBAHHUE HABBIKOB HCCIEI0BATEIbCKON
paboThl. J{J1s1 3T0ro HE0OXOAMMO U3y4aTh M CAMOCTOSTEIBHO aHAJTU3UPOBATh CTAThU
MEPUOINYECKUX U3JaHui 1 NHTEepHET-peCypCHI.

PaboTy N0 KOHCHEKTHUPOBAaHUIO JOINOJHUTEIBHON JIMUTEPATypbl CIEIyeT
BBITIOJIHATH, MPEABAPUTEIBHO H3YUYHB IUIaHBI JaOOpaTOPHBIX 3aHATHH. B sTOM
cllydae HMYEro He OyJAeT YIyIIEHO, M CTYJEHTY HE HpPUIETCS BO3BpaIlaThcsi K
3HaKOMCTBY C HCTOYHUKOM NOBTOpHO. [IpaBuibHas opranusanusi padOThl, YeMmy
JIOJKHBI CIIOCOOCTBOBATh JIaHHBIE BBIIE PEKOMEHJALMH, IO3BOJUT CTYACHTY
CBOCBPEMEHHO BBIIIOJIHUTh BCE 3aJaHMs, IOJIYYUTh JOCTOMHYHO OLEHKY U HE
TpaTUTh BPEMS Ha MEPENOATOTOBKY U Mepecaady npeameTa.

CryaeHTam pEeKOMEHAyeTCs CIEAYIOIHUM O00pa3oM OpraHu30BaTh BpeMs,
HEOO0XO0MMOE I U3YUEHUS TUCIUIINHBL:

— U3y4deHue MaTtepuana mno reme 3anarusg — 10 — 15 munyT;

— MOBTOpPEHUE MaTepuaia 3a JIeHb nepen ciuenyromuMm 3anstuem — 10 — 15
MUHYT;

— U3y4YEeHHE TEOPETHUYECKOro Marepuaia o peKoMeH1yeMoil nuteparype — 1
qac B HEJIEIIIO;

— MOJTOTOBKA K JTA0OpAaTOPHOMY 3aHSTHIO — 2 Jaca.

Torma obuue 3aTpaThl BpeMEHUM Ha OCBOCHHE Kypca CTYACHTaMU COCTaBSIT
OKOJIO 6 yac. B HEJIEIIO.

[Tosicnenus k popmam pabOTHI:

1. Bce naGoparopnble 3afaHusi cQOpMYJIUPOBaHbI HA OCHOBE CBEJICHUH,
MMEIOIINXCS B IPUBEECHHOM JIUTEpaType.

2. Onpocebl nmpoBoasTcss B (opMe 3alIUThl BBIMOJHEHHBIX J1a00OPATOPHBIX
pabor.

Pexomenoayuu no pabome c irumepamypotl



[Ipuctynasg K H3y4EHUIO JUCHUILUIMHBIL, CTYJEHTHl JOJDKHBI HE TOJIBKO
03HAKOMHUTBCSI C paboueil mporpaMMoi, y4dyeOHOH, HaydyHOM W METOJIUYECKOM
JUTEPATYpPOl, UMEIoIIeicss B HaydHou OmOmmoreke JIBOY, HO u oOpatutbes K
PEKOMEHIOBAaHHBIM JIEKTPOHHBIM Y4eOHUKAM U y4EOHO-METOANYECKUM ITOCOOUSIM,
3aBECTU TETPAJH JUIsI KOHCTIEKTUPOBAHHUS JICKIIMA 1 pabOThI C IEPBOMCTOYHUKAMHU.
CamocrosiTenpHas paboTa ¢ yueOHUKAMH W KHUTAaMHU — 3TO Ba)KHEHIIIEE YCIOBUE
dbopMHpOBaHUS Yy CTYJEHTAa HAYYHOTO crloco0a Mo3HaHUs. YUUThIBasA, 4To padoTa
CTYJIEHTOB C JIUTEpPATypoi, B YAaCTHOCTH, C II€PBOMCTOYHHKAMH, BBI3bIBAET
OIIPEEIICHHBIE TPYAHOCTH, METOINYECKHE PEKOMEHAIMN YKA3bIBAIOT HA METO/BI
paboThI C HEM.

Bo-nepBbIX, cleayer O3HAKOMUTBCS C IUIAHOM M PEKOMEHAALMSIMU
MpernoJiaBaTesis, TaHHBIMU K MPAKTUYECKOMY 3aHSATHIO. BO-BTOPBIX, HEOOXOAUMO
npopadoTaTb OCHOBHYIO JIUTEPATypy, O3HAKOMUTHCS C JIOMOJHHUTEIbHON
JUTEPATYPO, HOBBIMH NYyOJIMKAUUSIMH B MEPUOAMYECKUX M3AAHUSAX, a TaKKe
JIOTIOJIHUTEIBHO HCMOJIb30BaTh MHTEpHET-pecypchbl. CHHUCOK 00s3aTeNbHON U
JOTIOJTHUTENBHOW JUTEPATypbl MpPEJCTaBlIeH B paboueil yueOHON mporpamme. B-
TPEThUX, BCE MPOYUTAHHBIE CTaTbH, IMEPBOMCTOYHHUKH, YKa3aHHBIE B CIIHCKE
OCHOBHOM JIUTEpaTyphl, CIEIYyET 3aKOHCIEKTUpOBaTh. Bmecte ¢ TeM 3T0 He
O3HAYaeT, YTO HaJ0 KOHCIEKTHUPOBATh «BCE MOJPSI»: MOKHO BBIIIUCHIBATH KPATKO
OCHOBHBIEC MJIEU aBTOpa U MHOTJA MPUBOJUTH Haubosee spKUe U IMOoKa3aTelIbHbIE
IUTATHl (C yKa3aHUEM CTpPaHUI] U MCTOYHHMKA). 3aKOHCIIEKTUPOBAHHBIA MaTepual
IIOMO’KET IIPOAHAIIM3UPOBATh PA3JIMYHbIE TOUYKH 3PEHMS MO CIIOPHBIM BOIIPOCaM U
apryMEHTHUPOBATh COOCTBEHHYIO TO3MIIMIO, OYyJIeT CIOCOOCTBOBAaTH BBIPAOOTKE
COOCTBEHHOI'0O MHEHHSI MO Mpoljeme.

KoHcIeKTMpoBaHHE MEPBOMCTOYHHUKOB MPEIIIONIAraeT KpaTKoe, JJAKOHUYHOE
MMCbMEHHOE M3JI0’)KEHUE OCHOBHOTO COJEpKaHUs, CMbICIA (JIOMUHAHTBI) KaKoro-
ambo Tekcta. BMecte ¢ TeM 3TOT mpouecc TpeOyeT aKTUBHOM MBICTUTENbHOU
pabotsl. KoHcmekTupyeMblii MaTepuan COIEpPKUT HH(DOpPMALMIO TpeX BHUJIOB:
IJIaBHY10, BTOPOCTENIEHHYIO U BCIIOMOTaTeNnbHy10. [ 1aBHO siBiIsieTca nHdopmaus,

HMCHOIIasA OCHOBHOC 3HAYCHHUC VIS PACKPBITHA CYIIHOCTHU TOT'O MJIM HHOT'O BOIIPOCA,



TeMbl. BropocTenennas nHpopManus CiIy>KUT AJ1s OSCHEHUS, yTOUHEHUS T1aBHOU
Mpiciu. K sTomy Tumy uHQOpMAnMM OTHOCSTCS Pa3HOrO pojia KOMMEHTapHH.
Haznauenune BciomoraTenbHON HHPOPMAIMH — TOMOYb YUTATENIO JIydIlle TIOHATD
JAHHBIM Marepuan. OTO BCSAKOIO POJa HANOMHUHAHMS O paHee H30JIraBIIEMCS
MaTepHale, 3aroJIOBKU, BOIIPOCHL.

Paboras Ham TekcroMm, ciemyeT u30eraTb MEXaHHMYECKOTO MeperuChIBAHUS
TekcTa. BaXHO BBIAENATh IUIAaBHBIE IOJIOKEHUSA, (PUKCUPOBAHUE KOTOPBIX
COIIPOBOXKIAETCS, B Cily4ae HEOOXOAMMOCTH, LUTaTaMu. BcrnomoraTenbHyro
uH(GOpPMAIIMIO ITPU KOHCIIEKTUPOBAHUU HE 3aIlMChIBAIOT. B KOHCIIEKTE HEOOX0AUMO
yKa3bIBaTh HCTOUYHUK B TAKOM MOCJIE0BATENbHOCTHU: 1) aBTOD; 2) Ha3BaHUE PaOOTHI;
3) mecto u3manus; 4) Ha3BaHWE M3AATENBCTB; 5) roa HU3AaHus; 6) Hymepauus
CTpaHuI] (Ha MOJSAX KOHCIEKTa). DTU JIaHHbIE MO3BOJIAT OBICTPO HAWTU UCTOYHUK,
YTOYHUTh HEOOXOJMMYIO MH(MOpPMALMIO MPU MOATOTOBKE K OINPOCY. Y CBOEHUIO
HOBOTO MaTrepuaja HEOLEHHMYIO IIOMOUIb OKa3bIBalOT COOCTBEHHBIE CXEMBI,
PUCYHKH, TaOIuIbl, rpaduueckoe BbLIETICHUE BaxkHOW MbIcau. Ha kaxioit
CTpaHUILE KOHCIIEKTAa BO3MOKHO BBIJICJIEHNE TPEX-UYETHIPEX BAKHBIX MOMEHTOB I10
ornpenaeneHHoW TeMe. Heo0X0aMMO B KOHCIIEKTE OTpa)KaTh CYLIHOCTb MPOOJIEMBI,
ITOCTABJICHHOTO BOIPOCA, YTO CIYKUAT PEIMICHUIO MMOCTABICHHOW HA MPAKTUYECKOM
3aHATUM 3a7a4e€.

Camoe rinaBHOE Ha JJaOOPATOPHOM 3aHATHH — MOHATH 3aJ]aHie, CYMETh BbIOpaTh
Y HCIIOJIb30BaTh METOJIUKY IS €TO BBINOJHEHHUSI, YMETh U3JI0KUTh CBOM MBICIU BO
Bpems ycTHoro oteta. [loaToMy HE0OX0AMMO OOpAaTUTh BHUMAHUE Ha IOJIE3HbIE
coBeThl. ECiM BBl 4yBCTByE€TE, UTO HE BIIAJEETE HABBIKOM YCTHOTO H3JI0KEHMS,
COCTaBJISITE MOAPOOHBIN IJIaH MaTepuana, KoTopblid OyaeTe uznaratb. Ho Tonbko
IUIaH, a He MOAPOOHBIN OTBET, T.K. B 3TOM cily4yae Bbl OyzeTe ero untath. Ctapaiitech
OTBEYaTh, IPHUIEPKUBASICH ITYHKTOB IU1aHa. CTapaiiTech HE BOJIHOBATHCS. [ 0OBOpUTE
BHATHO IIPU OTBETE, HE YMOTpeOsiTe cioBa-napa3uthl. [IpeogoneBaiite 0osI3Hb
BBICTYIIJICHUU.

KoncynerupoBanue npenoaasareneM. HazHaueHne KOHCylIbTallMd — MOMOYb

CTYJACHTY B OpraHU3allMd CaMOCTOATEIbHOW paboThl, B O0TOOpE HEOOXOIUMOL



JOTIOJTHUTEIBHOU JIUTEPATYPbl, COJAEHCTBOBATH PA3PEIICHUIO BOSHUKIIUX BOIIPOCOB
0 COJICPKAHUIO TEMbI MM METOJMKH pacueTa, a Tak)Ke MPOBEPKE 3HAHUM CTYICHTa
npoIyIieHHoro 3aHsaThs. OOBIYHO KOHCYJIBTAIlMH, KOTOPHIC MPOXOIAT B (hopme
Oecelbl CTYJIEHTOB C MpernoiaBaTesieM, UMEIOT (haKyJIbTaTUBHBIN XapakTep, T.e. He
SBIISAIOTCA 00s3aTeNbHBIMU JJIs nocemieHrs. KoHncynpramus Kak JOMOJHUTEIbHAS
dopMa y4eOHBIX 3aHATHI MPETOCTABISAET CTYACHTaM BO3MOXHOCTH Pa3bsCHUTH
BOIPOCHI, BO3HUKIIIME HA JICKI[UH, TPU TTOJITOTOBKE K MPAKTUYECKUM/J1a00paTOPHBIM
3aHATUSAM WM SK3aMEHY, IIPU CAMOCTOSITEIbHOM H3yUYeHUN MaTepuaa.

Pexomenoayuu no noocomoske k 3auemy

®opMoil MPOMEKYTOUHOTO KOHTPOJIS 3HAHUW CTYJEHTOB IO JUCIUILIAHE
sBisieTcss 3ader. [loAroToBka K 3aueTy W YCHEIIHOE OCBOCHHE MaTepuaa
JUCHUTUIMHBI HAYMHAETCA C TMEPBOTO JIHSA HU3YUYEHHUS JUCUUIUIUHBI U TpeOyeT OT
CTYyZICHTa CUCTEMaTHYECKON pabOTHI:

1) He mpoITyCKaTh ayAUTOPHBIC 3aHATHUS;

2) aKTMBHO Yy4YacTBOBaTh B pabore (BBIIOJHATH BcEe TpeOOBaHUs
MIPETIOIaBaTeNIs 10 U3YUYCHHIO Kypca, MPUXOIUTh TTOATOTOBICHHBIMH K 3aHSITHIO);

3) CBOEBpPEMEHHO 3alllMIIATh BBIMOJIHEHHBIC JIA0OpATOpPHBIC PaOOThI, BECTHU
KOHCITCKTHI.

[TonroroBka K 3aueTy MpENoJiaraeT CaMOCTOSITENIbHOE MOBTOPEHHUE paHee
M3YYEHHOT0 MaTepualia He TOJIBKO TEOPETUYECKOr0, HO M MPAKTHYECKOTO.

Jlyis momy4yeHus JoMmycKa K cade 3a4eTa CTYJICHTY HEOOXOAUMO BBITIOIHUTH
U 3alIUTUTH BCE JIA0OpAaTOpHBIC PabOThI, BHITIOJIHUTH CAMOCTOSITENIbHBIE PAOOTHI,
YCTHO JTOKa3aTh 3HAHWE OCHOBHBIX TTOHITHI M TEPMUHOB.

CTyaeHTBI TOTOBATCS K 3aueTy 1O IIEPEYHI0 BOIPOCOB, BBIIAHHOMY
npernojaBareneM. Ha 3adeTe oHM JOMKHBI MOKa3aTh, YTO MaTepual Kypca UMHU
ocBoeH. [Ipu oArOTOBKE K 3a4eTy CTYIEHTY HE0OX0IUMO:

— O3HAKOMHTHCSA C TIPEIOKEHHBIM CITUCKOM BOIIPOCOB;

— TIOBTOPUTH TEOPETUYECCKUN MaTepHall AUCIUTUIMHBI, UCTIOJB3YS MaTepual
y4eOHUKOB, Y4EOHBIX TOCOOUIA;

— IIOBTOPUTDH OCHOBHBIC ITIOHATHA U TCPMHUHBI.



BpeM}I Ha IIOATOTOBKY K 3a4CTy YCTAHABJIMBACTCA B COOTBCTCTBHUHU C O6H.II/IMI/I

TpeOOBaHUSIMU, TPUHATHIMU B [IBDOY.

VII. MATEPUAJIBHO-TEXHUYECKOE OBECIIEHEHUE

TIPOBEJICHUS
NIPAKTUYECKUX U

JUCHMUILIAHBI
HaumenoBanue IlepeyeHb JMLIEH3UOHHOTO
CnenuaaIbHbIX . NPOrpaMMHOI0
o OCHaLIEHHOCTD ClIeHAJIBHBIX IOMeLleHUH
NMOMEIICHU U N ., o0ecnedeHus.
. U MOMeELEeHMH AJIs1 CAMOCTOATEIbHOH
MOMeLIeHUN At PaGoTHI PexBu3nThbI
CaAaMOCTOATECJIbHOHU MOATBEPKIAIOLIET0
padoThI JOKYMEHTa
690922, MynbTUMeInHAS Y AATOPHS: 1. Academic Campus 500
[Mpumopckwuii kpai, | Ilomemenue ykoMIutekToBaHo | 2. Inventor Professional 2020
r. BnaguBoctok, CreUaIn3uPOBaHHON yueOHoit mebenbio | 3. AutoCAD 2020
ocTpoB Pycckuit, (mocagouHbIX MecT — 24) 4. MAYA 2018
MOJyOCTPOB OkpaH ¢ snekrponpuBoaoM 236*¥147 cm Trim 5. VideoStudio Pro x10 Lite

CarnepHsIi, ITOCENOK Screen Line; [Ipoextop DLP, 3000 ANSI Lm, 6. CorelDraw

Asike, 10, xopmyc E, WXGA 1280x800, 2000:1 EW330U Mitsubishi; | 7. Academic Mathcad License
ayn. Ne9S1, yaeOHas [Noxcucrema crienaaTN3NPOBAHHBIX KPETUICHUI 14.0

ayJAUTOPUS LIS o6opynoBanus CORSA-2007 Tuarex; [Togcucrema | 8. MathCad Education
MPOBECHUS BUICOKOMMYTaIMK: MaTpuuHblii kommyTaTop DVI | Universety Edition
MPAKTUYECKUX U DXP 44 DVI Pro Extron; ynmuaurens DVI o 9. Kommac 3D Cucrema
JIEKLUOHHBIX Buto mape DVI 201 Tx/Rx Extron; [Togcucrema | mpoyHOCTHOTO aHanm3a V16
3aHATUN U 7S ayIMOKOMMYTAIUHU U 3BYKOYCHUJICHHUS; 10. Kommac 3D wmomyne YITY.
CaMOCTOSITETBHOMN aKyCTHYECKas CHCTEeMa JIIs TIOTOJI0YHOTo MoHTaxa | TokapHast o6paboTka V16
paboTHI. SI 3CT LP Extron; 1iudpoBoii ayanomnporeccop 11. SolidWorks Campus 500
DMP 44 LC Extron; pacimupenue ais
koHTposuiepa ynpasieHust IPL T CR48

690922, MynbTHMeMiTHAS Ay AUTOPUS: 1. Academic Campus 500
ITpumopckuii kpai, ITomemenne YKOMILIEKTOBAHO 2. Inventor Professional 2020
I. BIaguBocToK, 0. | CUCIHaTH3MPOBAHHOM yueBHOM mebenpio | 3. AutoCAD 2020
Pycekuil, (mocaiouHbIX MecT — 44) 4. M_AYA 20_18 _

n. Askc, . 10, | [Tpoexrop 3-chip DLP, 10600 ANSI-m, 5. VideoStudio Pro x10 Lite
xopnyc E, ayn | WUXGA 1 920x1 200 (16:10) PT-DZ110XE g 20fz|fo_iW Vathead Li
Ne848, yue6Has Panasonic; skpan 316x500 cm, 16:10 c s 1'4 0 cademic viathcad License
aymuropust  juut | PHBOAIOM; 8. MathCad Education
IIPOBE/ICHHSL TO/ICHCTEMA  BU/ICOMCTOMHHMKOB  JIOKyMEHT- Universety Edition
IIPaKTHYECKHX kamepa CP355AF Avervision; nonacucreMa 9. Kommac 3D Cucrema
3aHATUH BU/ICOKOMMYTaIlNH, HOACUCTEMA | ppoynocTHOrO aHanu3a V16

ayJIMOKOMMYTallu1 u 3BYKOYCHJICHHUS; | 10. Kommac 3D wmomyms YITY.
MOJACUCTEMA MHTEPAKTHUBHOIO yIpaBieHHs; | Tokapras o6paborka V16
6ecripoBobie JIBC obecrieuensl cucremoii Ha | 11. SolidWorks Campus 500
O0aze Touexk moctyma 802.11a/b/g/n  2x2

MIMO(2SS).

Hoyt0yk Lenovo idea Pad S 205 Bra

690922, MyneTUMenitHas ay TUTOPUS: 1. Academic Campus 500
ITpumopckuii kpai, [Tomemenne yKkoMIuiekToBaHo | 2. Inventor Professional 2020
r. BmagusocTok, CHeUAIU3UPOBAHHOM y4eOHOI mebensro | 3. AutoCAD 2020
octpoB Pycckuii, (mocamo4HbIX MecT — 26) 4. MAYA 2018
MOJTyOCTPOB O6opymoBanue: 5. VideoStudio Pro x10 Lite
Canepnsii, mocenok | Ipoexrop 3-chip DLP, 10 600 ANSI-nm, WUXGA | 6. CorelDraw
Asike, 10, kopmyc E, | 1 920x1 200 (16:10) PT-DZ110XE Panasonic; | 7. Academic Mathcad License
ayn. Ne967, yueOnas | skpan 316x500 cm, 16:10 ¢ 31 npuomom; | 14.0
ayJMTOPUS JUIS KperuleHre HacTeHHo-motoioynoe Elpro Large | 8.  MathCad Education

Electrol Projecta; mpodeccnonansuas JXK-manesnn
47", 500 Km/m2, Full HD M4716CCBA LG;

Universety Edition




HaumeHnoBaHue IlepeyeHb TUIIEH3UOHHOTO
CenHaJbHbIX . MPOrPaMMHOI0
. OCHAIIEHHOCTDH CNEeNMHAJIBLHBIX MOMeIeHuii
MoMeIlleHui 1 N . odecneyeHusl.
. M NIOMeNIeHUH JJIsl CAMOCTOATEIbHOH
noMeleHuH JJIsl 260THI PexBU3UTHI
CaMOCTOSATEeILHOM P MOATBEPKIAKIIEro
padoThI JOKYMEHTAa
JIEKIIMOHHBIX MOJICHICTEMa BHICOMCTOYHHUKOB IoKyMeHT-Kamepa | 9. Kommac 3D Cucrema
3aHATAN 1 UIL CP355AF Avervision; MOJICHICTEMa | TIPOYHOCTHOTO aHann3a V16
CaMOCTOSITETLHOMN BHICOKOMMYTALINH; nogacuctema | 10. Kommac 3D momyme UITY.
paboTseL. ayTMOKOMMYTAIIMU W 3BYKOYCIJICHHS;, rmoacucreMa | TokapHas oOpaboTka V16
MHTEPaKTHBHOTO ynpasneHus; 6ecposoausie JIBC | 11. SolidWorks Campus 500
oOeCrieueHbl CUCTEMOW Ha 0a3e TOYEK JOCTyIa
802.11a/b/g/n 2x2 MIMO(2SS).

B nensx obecrieueHust crniennagbHbIX YCIOBUNA 00yUeHUS WHBAJIUIOB U JIULL C

OrpaHUYEHHBIMU BO3MOXHOCTSIMU 370pOBbs B JIBDY Bce 3manus 000pyn0BaHbI

naHgycamu, JudTamu,
OCHAIIEHHBIMU

HaBI/IFaHI/IOHHOﬁ IMOAACPIKKH.

IIOAbCMHHUKaMH,

TyaJETHBIMU

CIICHNAJIIN3UPOBAHHBIMHU  MCCTaMHU,

KOMHaTaMu, TaOJuukaMd  UHOOPMAIIMOHHO-

Vill. ®OHJAbI OHEHOYHBIX CPEJACTB

KOZ[ H HAMMECHOBAHMEC HHIUKATOpPa
JOCTHIKCHUS KOMIICTCHIIUH

HaumeHoBaHWe MoKa3aTesIsl OLIEHMBAHUS
(pe3yabTaTa 00y4eHusi Mo AUCHMIJINHE)

3HaeT npaBwia 0(OPMIICHHUS OTUYETOB MO y4eOHO- HCCIIE0BaTENbCKON
JIESITEIbHOCTH TI0 Pe3yJbTaTaM BBIIIOJHEHHOW pabOThl B COOTBETCTBUU

HCCJICIOBATEILCKON JICATCIbHOCTH Ha
HAyYHBIX KOH(EpPEeHLUsIX, BO BpeMs
HpOMe)KyTO‘IHI)IX nu HUTOTI'OBBIX
aTrecTanui

OIIK-3.1 CocraBnaseT OTYETH IO o
. ¢ TpeOOBaHUSIMH HOPMATHBHO- TEXHUYECKOH TOKYMEHTAIH

y4e0HO-HCCIIeI0BATEIbCKON

YMeeT caMOCTOSITeNbHO BBIMOJHATH HAyYHO-TPAKTHYECKOE 3aJaHue
JEATeNIbHOCTH,  BKJIIOYas  aHAJIH3

JUISL peIIeHHs KOHKPETHBIX 3aJad HCCIINOBATENILCKOIO XapakTepa B
9KCTIEPUMEHTAIBHBIX pe3yIbTaToB, .

mpodeCCHOHATBHOM 00IacTn
COIIOCTABIICHUSI HMX C W3BECTHBIMH v
AHATIOLAMHI OOnagaer HaBBIKAMH OCO3HAaHHO COBEPIIATH AEHCTBUS IO MOWCKY,

otbopy, IepepaboTKe, aHaNMM3y, NPOEKTUPOBAHUIO M IIOATOTOBKE

Pe3yIbTaToB yueOHO-HCCIIEI0BATENLCKOM JeITEIIbHOCTH
OIIK-3.2 ®opmupyet | 3HaeT OCHOBHBIC CLIOCOOBI IPOBEICHISI H3MEPEHUI
JEMOHCTPALIMOHHBIM ~ Marepual M | YMeeT 0OpabaThIBaTh SKCIEPUMEHTABHBIEC JaHHbIE C UCTIOIH30BAHHEM
NpEJCTaBIseT  PE3yNbTaThl  CBOEH | MpOrpaMMHBIX IPOJAYKTOB

Biageer HaBblKaMu  IIPOBOJIUTH o0OpabaTsIBaTh

OKCIICPUMEHTAJIbHBIC TaHHBIC

U3MEpeHust U

Koa u HaumeHoBaHue HHIUKaTOpa
JOCTHIKCHUS KOMIICTCHIIUH

HaunmeHoBaHMe MoKa3aTeisi OLleHUBAHUSA
(pe3yJabTaTa 00y4eHusi Mo AUCHHUIIINHE)

I1IK-6.1 Opranuzaiys BbIIOJHEHUs
ITyCKOHAJIAJOYHEIX ~ paboT  ocoboi
CJIOKHOCTH, HIBAPTOBHBIX MW XOJOBBIX
UCTBITAHUN CYZ0BOrO 00OPYHIOBAHMS,
CHCTEM U MEXaHH3MOB

3HaHue IIporpaMMbl, TCXHOJIOTHHA U METOAMKHU ITPOBEACHUA HCIBITAHUHA

YMeHue npuMeHsATh METOJIbI CHCTEMHOI0 aHaiu3a JjIs MOATOTOBKU U
000CHOBaHHS BBIBOJIOB O COCTOSHHUH ITyCKOHAJIAJOYHBIX pabdoT U
UCIBITAHUH

Brnanenue HaBbIKaMu oOecrieueHHs COOTIOICHUS PEKUMOB HCITBITAHUH
CHCTEM U MEXaHU3MOB B COOTBETCTBUM C METOJUKAMH H
9KCILUTyaTallUOHHON JOKyMEHTAlUeH NMpHU NpedbsBICHUU PE3yJIbTATOB
HaJIaJIKU YIPABICHUIO KAUECTBOM NPOAYKIMH U 3aKa3YHUKY

I[IK-6.2 OoOecneucHne MPOBEICHUS
paboT MO HaNAJKEe W HCHBITAHHUSIM

3HaHUue MnpaBuJl BEACHHUA XKXYPHAJIOB IUIAHOBO-NIPEAYNPECAUTEIIbHBIX
OCMOTPOB U IJIAHOBO-INPEAYIIPEAUTCIIbHBIX PEMOHTOB




Koa n HanMeHOBaHHe HHIUKATOPA HaumeHoBaHue noka3aTesisi OLEHUBAHHSA
JOCTHKEHUS KOMIIETCHIIUH (pe3yJbTaTa 00y4eHHUs M0 TUCHUILINHE)

CyJOBOIO O00OpYIOBaHHUS, CHCTEM M | YMEHHE OIpEAessTh COCTaB pEriaMEHTHUPYIOUed HOPMAaTHBHOW U
MEXaHU3MOB JEWCTBYIOIIEH | METOIMYECKOH JOKYMEHTAalMH, HEOOXOAUMOW Uit MpPOBEICHUS
HOpPMAaTHUBHOM, TEeXHUYECKOM U | IyCKOHAJAJO0YHBIX Pa0dOT U MCIBITAHUN
9KCIUTyaTallMOHHON TOKyMeHTanuei Bnanenue HaBbIKAMU COCTaBJIEHUS OTYETOB O  IPOBEICHHBIX
ITyCKOHANaI0YHbIX paboTax 000pyJOBaHMUS, YCTPOUCTB, CIICITEXHHUKH,
IpUOOPOB, KOMIJICKCOB U CHCTEM KOpadeIbHOW aBTOMATHKU

MeToanuyecKkue peKoMeHAaluu, ONpeaesiionue npoueaypbl

OLHCHUBAHMA PE3yJbTaTOB OCBOCHUS JNCIHUIIINHDbI

Texymasi arrecranusi cryaeHToB. Tekymias arrectanus CTYACHTOB IIO
JUCUUIUIMHE MMPOBOJUTCS B COOTBETCTBUM C JIOKAJIbHBIMU HOPMATUBHBIMU aKTaMU
JIB®Y u sBnsercs o0sg3aTeIbHOM.

Texymias arrecTanuss MO JUCHUIUIMHE MPOBOAUTCS B (OpME 3alUTHI
7a00paTOpHBIX PabOT MO OUEHUBAHHMIO (PAKTHUECKUX PE3YJIbTATOB OO0y4YEHUs
CTYJIEHTOB Y OCYLIECTBIISIETCS BEYIIHUM IIPEIIOIABATEIIEM.

OObeKTaMu OILIEHUBAaHUS BBICTYNAIOT:

- yueOHas JUCUUIUIMHA (aKTUBHOCTh HA 3aHSATHUSAX, CBOEBPEMEHHOCTH
BBIIIOJIHEHHS PA3JINYHBIX BUJIOB 3/IaHUM, ITOCEIIAEMOCTb 3aHATUI IO aTTECTyEMOM
JTUCUUIUINHE);

— CTEINEHb YCBOEHUS TEOPETUUYECKUX 3HAHUM;

— YpOBEHb OBJIAJICHUSI MPAKTUYECKUMHU YMEHUSMH U HABBIKAMH IO BCEM
BUJIaM y4eOHOM paboThI;

—  pe3yJbTaThl CaMOCTOSITENIbHON pabOTHI.

OueHka OCBOCHHSI Y4Y€OHOW JHUCLUUIUIMHBI SIBISETCS KOMIUIEKCHBIM
MEpPOMPUITHEM, KOTOPOE B 00S3aTEIbHOM MOPSAKE YUUTHIBACTCA U (PUKCUPYETCS
BEIyIIMM TpenojaBareieM. Takue mokazaTenu 3TOW OLEHKH, KaK MOCEIaeMOCTh
BCEX BHJIOB 3aHSATUH M CBOEBPEMEHHOCTH BBINMOJIHEHUS 3aJaHUN (PUKCUPYETCS B
JKypHaJI€ IOCEIICHUS 3aHATUN.

- CrerneHb yCBOEHUS TEOPETUYECKUX 3HAHUN OLIEHUBAETCA B PE3YJIbTaTe

YCTHOT'O OIpoca.



KpuTtepuu yCTHOr0o 0TBeTa HA 3a1IMTE JJA00PATOPHBIX PadoT

e «3aUTEHO» - €CJIM OTBET IMOKA3blBAa€T 3HAHMUS OCHOBHBIX IPOLIECCOB
U3y4aeMol MpeAMETHON 00JIacTH; BIIaJEHHUE TEPMHHOJOTHYECKHM allapaTroMm;
YMEHHE OOBACHATH CYIIHOCTb, SIBJICHUH, MPOLIECCOB, COOBITUM, /€TaTh BBIBOBI,
IPUBOJUTH IPUMEPHL; CBOOOIHOE BIaJCHUE MOHOJIOTUYECKON PEeUYbI0, JIOTUYHOCTD
Y TIOCJIEIOBATENBHOCTh OTBETA.

® (HE 3a4YTEHO» — OTBET, OOHApPYXUBAIOIIMU HE3HAHUE MPOLECCOB
U3y4aeMOoH peIMETHON 00J1aCcTH, OTINYAIOIINNCSA HETITYOOKHM PaCKPbITHEM TEMBI;
HE3HAHHEM OCHOBHBIX BOIIPOCOB TEOPHH, HECHPOPMUPOBAHHBIMH HaBBIKAMHU
aHaJln3a MpPOLECCOB; HEYMEHUEM JaBaTh APIYMEHTUPOBAHHBIE OTBETHI, CIA0OBIM
BJIAJCHUEM  MOHOJOTMYECKOM  peyblo,  OTCYTCTBUEM  JIOTUYHOCTH U

IIOCJICA0OBATCIIBHOCTH. I[OHYCK&IOTCH CCPBC3HEIC OIMOKHU B COACPKaHNU OTBCTA.

Crpykrypa noprgoimo
IleneBoit mombopkoil paboT oOydYaromerocsi, pacKpbIBAIOIICH  €ro
o0pa3oBaTeNbHbIC JOCTHKCHHUS, IBJISCTCS COOPHUK OTYCTOB, BKIFOYAFOIIHA OTYETHI
10 BBINIOJHCHHBIM JIA0OpaTOPHBIM padoTaM B COOTBETCTBUHM C IEPEUYHEM

1abopaTopHBIX paboT, MPUBEACHHBIM B pasene 2.

3agaHus 1S pelieHus Keic-3a1a4un
3amaHus Uil pellleHust KeHc-3aJaud  COOTBETCTBYIOT — COZEPKAHUIO
naboparopHbix padoT Ne 10-15.
Kpurepun ouenku:
v/ «3aYT€HO» BBICTABJISAETCS CTYJICHTY, €CJIM T0J00pKa COMEP)KUT BECH
Ha0Op yKa3aHHBIX OTUETOB,;
v/ «HE3aYTEHO» BBICTABJISAETCA CTYIEHTY, €CIIU MMOJA00PKa HE COJIEPIKHUT BECH

Ha0Op yKa3aHHBIX OTYETOB.



Kpurtepuu oneHku (YCTHBIA OTBET) NP cO0eceJ0BAHUU

100-85 GamnoB - eciny OTBET IMOKA3bIBae€T MPOYHBIE 3HAHUS OCHOBHBIX
MPOIIECCOB U3y4aeMOil MPEAMETHON 001acTH, OTJIMYAETCsl TITyOUHOU U TOJHOTOM
PACKpBITHS TEMBI; BJIaJICHHUE TEPMUHOJIOTUYECKUM aIllapaToM; YMEHUE OOBSICHATh
CYIIHOCTb, SIBJICHUH, MPOIECCOB, COOBITUM, JA€aTh BHIBOJBI U 0000IIECHUS, 1aBaTh
apryMEHTUPOBAHHBIE OTBETHI, MPUBOAUTH MPUMEPHI; CBOOOJHOE BIAJCHUE
MOHOJIOTUYECKOW PEYbI0, JOTUYHOCTh M TOCIENOBATENBHOCTh OTBETA; YMEHUE
IPUBOJUTH IPUMEPHI COBPEMEHHBIX MTPOOJIEM U3yHaeMOU 00JIACTH.

85-76 - GayioB - OTBET, OOHAPYKUBAIOIINI MPOYHBIE 3HAHUS OCHOBHBIX
MIPOIIECCOB M3yd4aeMOM MPEeAMETHON 00JacTH, OTJIMYAeTCs TTyOUHOW M TOJIHOTOM
PACKpBITUS TEMBbI; BJIaJICHUE TEPMUHOJIOTUYECKUM ammapaToM; yMEHUE OOBIACHITh
CYIIIHOCTb, SIBJICHUM, MPOIECCOB, COOBITUM, JIeTIaTh BHIBOJIBI U 0000IIIEHHS, JaBaTh
apryMEHTHUPOBAHHBIE OTBEThI, MPUBOAUTH MPUMEPHI; CBOOOJHOE BIAJCHUE
MOHOJIOTUYECKON peublo, JIOTUYHOCTh M TMOCIEA0BATENbHOCTh OTBeTa. OgHAKO
JIOITyCKA€ETCs OJIHA - IBE€ HETOYHOCTHU B OTBETE.

75-61 - Gamr — OIICHMBAETCS OTBET, CBHICTEILCTBYIONMINN B OCHOBHOM O
3HAHUHM  TIPOIIECCOB  HM3y4yaeMOW  MpeaMEeTHOW  00JIacTH,  OTIUYAIOIIHICS
HEJOCTATOYHOW TIyOMHOM M TMOJHOTOM PACKPBITHS TEMbl; 3HAHHUEM OCHOBHBIX
BOIIPOCOB Teopuu; cj1abo cHOpPMUPOBAHHBIMU HABBIKAMU aHalW3a SIBJICHUU,
MPOIIECCOB, HEIOCTATOYHBIM YMEHUEM [1aBaTh apryMEHTUPOBAHHBIE OTBETHI H
MPUBOJUTH MPUMEPHI; HEJOCTATOYHO CBOOOJHBIM BJIAJCHUEM MOHOJIOTHYECKON
pEYbI0, JOTUYHOCTBIO U TMOCIEAOBATEIbHOCThIO OTBETA. [[0myCcKaeTcsi HECKOIBKO
OIIMOOK B COEPKAHUU OTBETA; HEYMEHHE TIPUBECTH MIPUMEDP PA3BUTHSI CUTYAIIHH,
MPOBECTHU CBS3b C APYTUMU aCIIEKTaMU U3ydaeMoi 00J1acTH.

60-50 GamioB — OTBET, OOHAPYKUBAIOIINN HE3HAHUE TIPOIECCOB M3ydaeMOn
MpeAMETHOM 001aCTH, OTIIMYAIOIINICS HETITyOOKUM PAaCKPBHITUEM TEMbI; HE3HAHUEM
OCHOBHBIX BOIIPOCOB T€OPHUHU, HEC(HOPMUPOBAHHBIMUA HABBIKAMU aHAJIW3a SBJICHUH,
MIPOIIECCOB; HEYMEHUEM JIaBaTh apTyMEHTHPOBAHHBIC OTBETHI, CIA0BIM BIIaJIEHUEM
MOHOJIOTUYECKOM peuybl0, OTCYTCTBHEM JIOTUYHOCTH U TMOCJIEA0BATEILHOCTH.

JlomyckaroTcs cepbe3HbI€ OIMMOKU B COACPKAHUU OTBETA; HE3HAHWE COBPEMEHHOMN



poOJIeMaTUKHA U3y4aeMOM 00JIacTH.

IIpomexyTouHass arrecTauusi CTyAeHTOB. [IpoMmexyTouHass arrecranus
CTYJICHTOB 10 JucHUIUIMHE «OCHOBBI TEXHOJIOTHH BHUPTYaJbHBIX HPUOOPOBY
MPOBOJIUTCS B COOTBETCTBHM C JIOKAJIbHBIMM HOpMaTWBHbIMHU akTamu J[BDOY wu
SIBJIIETCS 0053aTENLHOM.

K mnpomexyTodHO#l arTecTaliMyd AOMYCKAIOTCS CTYACHTHI, HE HMEIOIIUE
3aJI0JDKHOCTH 110 JUCIUIUIMHE (BBIMIOJHEHBI BCE paboOTHI, MpeArojaracMbie
yueOoHsiM TutaHoM W PIIJI (mpakTudeckue, 1abopaTopHBIEC, a TakXKe TEKyIas

aTTeCTallad — KOHTPOJIBHBIC, OIIPOCHI, KYPCOBBIC pa6OTI>I, KYPCOBBIC IIPOCKTHI U

T.J1.).

Bomnpocsl k 3auery

1.CTpyKTYyphl, HCHOJB3yE€MbIE€ I MHOTOKPAaTHOTO BBIMOJIHEHUS KOJa
omnepanui.

2.1{uxner While u For.

3.BpeMs BBITTOTHEHHS HTEPAlAN TUKIIA.

4.Oyuxuum Wait Until Next ms Multiple u Wait (ms).

5.0kcnpecc BIT TimeDelay.

6.0Onucate, kak LabVIEW npuBOauT THIT TaHHBIX OJHOTO TEPMUHAJA IS
COOTBETCTBHSI TUIY IPYrOro TepMHUHAaIA.

7.Y31161 0OpaTHOM CBSI3U M CABUTOBBIEC PETUCTPHI ISl IEpeaauu TaHHBIX U3
OJIHOM UTEpalVu B JIPYTYIO.

8.Kak ¢ynkius Select Bo3Bpaiaer oAHO U3 ABYX 3HAUEHUU B 3aBUCHUMOCTH
OT 3HAYEHUS JIOTUYECKOTO TEPMHUHAIIA.

9.ITouemy ctpyktypa Case mmeeT aABa u OoJsiee BapuanToB. Kakoil BapuaHT
BUJICH Ha OJIOK-AHarpaMMe, Kakoil BapuaHT MOXKET BBIIOJIHATHCS B OMPEACIEHHBIN
MOMEHT BPEMEHH.

10. Kak VY3en ®opMynbl HCHONB3YETCS IS PEIICHUS YpaBHEHUW W IS

BCTAaBKM YK€ HAIIMCAHHOI'O Ha TCKCTOBOM A3BIKC KOJA.



11. MaccuBsl 11 00bEIUHEHUS DJIIEMEHTOB OITHOTO THUIIA.

12. Co3znanue MaccuB JIOTUYECKHUX AJIEMEHTOB.

13. Co3nanne MacCHB YHCIOBBIX AJIEMEHTOB.

14. Co3nanue MaccuB CTPOK.

15. Co3ganue MaccuB CUTHAJIBHBIX JIAHHBIX, TyTEH U KJIACTEPOB.

16. Hymepauus maccuBa.

17. Co3znanue MaccrBa 3J€MEHTOB YIIPABICHUS WU UHANKATOPOB.

18. [TomumopduaM — Kak crmocoOHOCTh (YHKIMH NPUHUMATH JIaHHBIC
Pa3IUYHBIX TUIIOB.

19. OTo0Opa3uth HECKOJbKO KPHUBBIX Ha Tpaduke, UCHONIb3YS (DYHKIIUU
BuildArray u Bundle nnst auarpamMm u AByXKOOPAMHATHBIX IPaUKOB.

20. Kak wucnonp3oBath Tpadukd HMHTEHCUBHOCTH JUISI  OTOOpaKeHUS
TPEXMEPHBIX TAHHBIX.

21. Vcniosib30BaHUE CTPOKOBBIX 3JIEMEHTOB YIPABIICHHUS /ISl BBOAA TEKCTA.

22. 3anucath JaHHBIE B BUJIE DJICKTPOHHOU TaOIUIIbI, B CTPOKE UCIIOJIb30BATh
pa3nenuTen, Takue Kak tab;

23. Ucnonb3oBath  ¢yHkiuio FormatintoFile s gopmarupoBanus
CTPOKOBBIX, YUCJIOBBIX, JIOTHUECCKUX THUIIOB JAHHBIX U MTyTEH B TEKCTOBBIN (paii.

24. Kax LabVIEW wMoxeT B3auMOAEHCTBOBaTH C JIOOBIMH MpUOOpamu,
KOTOPBIE TIOJIKJIFOYAIOTCSI K KOMITBIOTEPY, €CJIM U3BECTEH TUIT HHTEpdeiica.

25.Kak npaiiBep mpubopa CHMMAeT HEOOXOAMMOCTH JIETAILHOTO 3HAHMS

KOMaH/I, BOCIIPUHUMAEMBIX TTPHOOPOM.



KpuTtepun BricTaB/IeHNs OLIEHKH CTYIEHTY HA 3a4eTe

0aJ1J1bI

Onenka 3auera/
IK3aMEHA
(crannmapTHas)

TpeodoBanus K cpopMUPOBAHHBIM KOMIIETEHIIUAM

100-86

«OMJIUYHO»

OreHKa «OTJIMYHO» BBICTABISICTCS CTYACHTY, €CIIM OH
rIy0OKO ¥ MPOYHO 3HAET HA3HAYCHHE, BO3MOXHOCTH
naketa Labvew u mMeToasl m1st 00pabOTKHM CHTHAIIOB,
MPUHIMITEL TIOCTPOSHUST MoJienel HMH(OpPMAaIMOHHO-
U3MEPUTEIIBHBIX CHUCTEM M  aBTOMAaTH3UPOBAaHHBIX
CHUCTEM YIPABIICHUSI TEXHOJOTHYECKUM IPOIECCOM, a
TaKK€ WX KOHKPETHBIX KOMIIOHEHTOB. YMeeT
000CHOBATh ONITUMATBHOCTH MPUHIUMAEMBIX PEIICHUH ¢
TOYKH 3PEHUS 1IeJI MPOCKTUPOBAHUS M UCIIOJIB30BAHUS
MPOrPaMMHBIX U aMIapaTHBIX PECYPCOB.

85-76

«xopouio»

OrneHkKa «XOpoIoy» BBICTABISETCS CTYACHTY, €CIH OH
TBEPJO 3HACT HA3HAYCHHUE, BO3MOXXHOCTH IaKeTa
Labvew wu wMeromsl mms  0OpabOOTKH  CHUTHAJIOB,
MPUHIIAITEL  TIOCTPOSHUST MoJeNel HWH(OPMAIMOHHO-
U3MEPUTEIIBHBIX CHUCTEM M aBTOMAaTH3UPOBAaHHBIX
CHUCTEM YIPABIICHUS TCXHOJIOTHYECKUM IPOIECCOM, a
TaK)Ke€ HMX KOHKPETHBIX KoMIoHeHTOB. Ho He Bcerma
yMeeT 000CHOBaTh ONTHMAIBHOCTh PEIICHHA C TOYKH
3peHUsT IEH MPOCKTHPOBAHUS U  HUCIOJIb30BaHUS
IPOrPaMMHBIX U aIIapaTHBIX PECYPCOB.

75-61

«y0081€MBOPUMENLHOY
3aumeno

Onenka «YIOBJIETBOPUTEIBHO» BBICTaBIISETCS
CTYACHTY, €CIi OH B OCHOBHOM 3HAacT HAa3HA4EHUE,
BO3MOXHOCTH makera Labvew wu wmertomer s
00pabOTKK CUTHAJIOB, IPUHIUIIBI TOCTPOEHUS MOAeel
MHGOPMALIMOHHO-U3MEPHUTETbHBIX CUCTEM U
aBTOMAaTU3MPOBAHHBIX CUCTEM yIpaBiIeHUs
TEXHOJIOTHYECKUM TporieccoM. Jlomyckaer oOmuOKu
P  UCHOJb30BaHUU  OTHEIbHBIX  KOMIIOHEHTOB
ynpasinenus. [IpennaraeMelie UM pelIeHNs HE SBISIOTCS
000CHOBaHHBIMU C TOYKH 3peHust Lenu
IIPOEKTUPOBAHMSI U HCIOJIB30BaHUS IPOrPAMMHBIX U
annapaTHbIX peCypcoB.

60-0

«Hey()oeﬂemeopumeﬂbHo»
He3aA4neHo

OneHka  «HEYIOBJIETBOPUTEIBHO»  BBICTABISAETCS
CTYJEHTY, KOTOpBIA HE 3HAET 3HAYMTEIBLHOM 4YacTH
CBOMCTB UM BO3MOXHOCTEH IPOrPaMMHOM  CpE.bl,
JIOTYCKAeT CYIECTBEHHbIE OLIMOKH, HEYBEPEHHO, C
OONBIIMMU 3aTPyIHEHUSIMU HCIIOJIB3YET OTIENIbHBIC
KOMIIOHEHTbl ~ yOpaBlieHUS Mpu  pa3paboTke U
MOJICIMPOBAaHUHN  HMH(OPMAIIMOHHO-U3MEPUTENBHBIX
CHUCTEM M aBTOMATH3UPOBAHHBIX CHCTEM YIPABIICHUS
TEXHOJIOTHYECKUM ITPOLIECCOM.




