AHIEECTEPCTIN TIAYESH 1t BLICTIETO ORPATORAHIN POCCHICRON
WETEPALIN

e $OCy 7 YPCRATHING MDD
WipEEm e

SRR T TS 0 ORI FOCYJAPCTRETI AR YHHBENCHTET
APOKOCMHMECKOTO TIPHEOPOCTROEHMA
Rageipa Ne o

YTREPRIAK)
Py koo 1o ofpmontesandii mpor s

O AR S O O TR nq‘c.a.a
BT v o>l B
H b Merpeunn ke vbecue ooy
‘ill.lni - et
Humseinsanive o
et =
Dapata ofiynenim omitnN
I'oa npeass 25

vl lerepifiypr- 2023

Tlpn pastsey coctamm |5)

TN - 2 = 19022025 "M lkeanc
EsrerETTL p cttiase. st = el ot sersmne G s rne

Liporpasmn 0obpews 1 et sadoips N 6

w190 deopais 2025 ¢ pesiisi iy 10022025

giii..ms\i, B P ’

o pod LA T g (8 Oy
L e I Twenascann Samdrent

AT ATPEE T TS srromscckoll paiore

aaumve _leoams HIO. Egpowan

[ e [ (ommnatb, G




AHHOTaUA

JucturuimHa «BBenenre B mH(GpOpMaMOHHbIE TEXHOJIOTHHY BXOJUT B 00pa30BaTEIbHYIO
IporpaMMy BbICIIEr0 00pa30BaHUs — POrpaMMy CIIEHUAIUTETa 10 HAIIPABICHUIO MOJrOTOBKH/
cnenuanbHocTu 27.05.02 «Metponoruyeckoe oOecrieueHre BOOPYKEHHUS U BOCHHOH TEXHHKH»
HanpaBleHHOCTH «MeTrposnoruyeckoe obOecredeHne KOCMHUYECKUX CpelacTB». JlucuumianHa
peanusyetcs kadeapoit «Ne6y.

JlucuuiuinHa HaueseHa Ha (GOpMHUPOBAHKE Y BBIITYCKHHUKA CIEYIOIUX KOMIIETEHIUH:

VYK-1 «CrnocobeH ocCymiecTBIsATh KPUTUYECKHH aHaliu3 MPOOJEMHBIX CHUTYyalluil Ha
OCHOBE CUCTEMHOTI0 [10JIX0/]a, BEIpabaThIBaTh CTPATEIHIO IEHCTBUI»

OIIK-1 «CriocoGeH BBISBISATH €CTECTBEHHOHAYYHYIO CYIIHOCTD MPOOJIEM TEOPHH CUCTEM
U YOpaBICHUS M MPUMEHATb METOAbl MAaTeMaTHYeCKOro aHaliu3a W MOJAEIMpPOBAHUSA B
WH)KEHEPHOW JESITEITbHOCTI

ConeprxaHue AMCUUILUIMHBI OXBAThIBA€T KPYI' BOIPOCOB, CBA3AHHBIX C U3yUYE€HHUEM OCHOB
LabVIEW — cucrembl Tpaduyeckoro mporpaMMHpOBaHHs Ui BBOJA-BBIBOJA, OOpabOTKH,
aHaJM3a U BU3yallM3al[Ml CUTHAJIOB, CUCTEM KOHTPOJIS U ynpaBieHus; npumeHenus LabVIEW B
paMKax MHCTPYMEHTapHUsl, UCII0JIb3YEMOT0 JUIsl aBTOMAaTU3aluU (PU3HUYECKUX UCCIIET0BAaHUM.

[IpenonaBanre TUCHMIUIMHBI IpelycMaTpUBaeT cleayromue (OopMbl OpraHU3aluu
y4eOHOrO  mporecca: Jekyuu, JaabopamopHvle  pabomel,  NpaKmMuyeckue — 3aHAMUA,
camocmosamenvhas paboma obyuauje2ocs, Kypcogoe npoeKmuposanue.

[IporpaMMoil IUCHUIUIMHBI HPEIYCMOTPEHBI CIEAYIOUIME BHJbI KOHTPOJSA: TEKYILUN
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUHas aTTecTanus B popme nupdhepeHIupoBaHHOTO 3a4eTa.

OO0mast TpyA0eMKOCTh OCBOSHUS JAMCIMILIUHBI COCTaBIsECT 3 3adeTHhIX eawHmibl, 108
4acoB.

S3pIK 00yueHus 0 JUCHMILTUHE KPYCCKUI»



1. TlepedeHb MIaHUPYEMBIX PE3YIbTATOB OOYUCHHSI IO AUCIUILTAHE

1.1. Tens u3yuenus aucrumuinasl — LabVIEW, KoTOpbIi cOIEPKUT B CBOEM KOMILIEKTE
amnmapaTHble CpEJCTBA, BCTPAaMBAEMble B KOMIIBIOTEp MHOTOKAaHAJIbHBIE H3MEPUTEIIbHbBIC
aHajoro-nu¢poBbIe IUIATHI, TUIATH 3aXBaTa U CUHXPOHM3AIIMU BUICOU300PKCHHS ISl CUCTEM
MaIIUHHOTO 3PEHUs, IJIaThl YIPABICHUS ABUKEHUEM U UCIIOJHUTEIIbHBICE MEXaHU3MBI, a TaKkKe
W3MEpPUTEIIbHBIE MPUOOPHI, MOAKIOYAEMbIE K KOMIIBIOTEPY Yepe3 CTaHAapTHhIE HHTEPHEHCHI
JlucuumiimHa BXOJIUT B COCTaB 00s3aTENbHON YacTH 00pa3oBaTeNbHOW MPOTPAMMEI BBHICIIETO
obpazoBanus (nanee — OI1 BO).

1.2. TlepeueHb IUTAHUPYEMBIX PE3YJIHTATOB OOYUEHUS 0 JUCHIHUTUINHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTataMu ocBoeHus: OI1 BO.

B pesynbrare w3yueHUs AMCHUILIMHBI OOYUYAIONIUICS JOJDKEH 007aJaTh CIEIYIOIIUMH
KOMITETCHIIMAMU WJIM WX 4acTsAMU. KOMIIETeHIIMM ¥ WHIMKATOPBI UX JOCTUKEHUS TTPUBEIACHBI B
Tabmuie 1.

Ta6ymma 1 — [lepeyeHb KOMITETCHIIMI ¥ MHAUKATOPOB UX JTOCTHIKCHUS

Kareropus (rpymnna) Kon u HaumeHnoBanue Kon u HanMeHoBaHMe HHIUKATOPA

KOMITETCHIINH KOMITCTCHIINH JTOCTHKCHHS] KOMIIETEHITUN
VYK-1.3.3 31ath 11udpoBbIE peCypChl,
WHCTPYMEHTBI U CEPBUCHI, BKITIOYAs
MHTEJJICKTYaIbHbIE TEXHOJIOTHH, IS
pereHus 3a1a4/podiemMm
YK-1 Cnocoben npoecCHOHANBHOM e TeNIbHOCTH
OCYILIECTBJIATH VYK-1.¥.1 ymeTs oCyiecTBIATh
KPUTHYECKHUM aHaIU3 | KPUTHYECKUI aHAIHU3 U CUHTE3
YHuBepcaibHbIe poOJIEMHBIX nH(pOopMaIKK, B TOM YUCIIE C TPUMEHEHUEM
KOMIIETEHITHH CUTyalluil HA OCHOBE | UCKYCCTBEHHOI'O MHTEIIJICKTa

CHUCTEMHOTO ITOAX0/4a,
BbIpa0aThIBaTh
CTpaTEruIo AEUCTBUI

VK-1.Y.2 ymeTs ananuzupoBarsb,
COXpaHAThH U NepeaaBaTh HHPOPMAIIHIO C
WCIIOJIb30BaHUEM IU(PPOBHIX CPEICTB
VK-1.B.2 Bi1ageTs HaBBIKAMU
WCIIOJIb30BAHUS aJITOPUTMOB U ITU(POBBIX
CPEICTB, MpeAHa3HAYCHHBIX IS aHaTH3a
WH(OPMAIINY U TAHHBIX

O6menpodeccruoHanbHbIE

OIIK-1 Cnocoben
BBIABJIATH
€CTECTBEHHOHAYYHYIO
CYIIIHOCTb MTPO0JIEM
TEOPUU CUCTEM H
yIIpaBJICHUS U

OIIK-1.3.1 3HaTh OCHOBHEIC ITOJIOKEHHS,
3aKOHBI U METO/Ibl €CTECTBEHHBIX HAYK U
MaTeMaTHKH

OIIK-1.V.1 ymeTb NpUMEHATH METOABI
MaTeMaTUYeCKOTo aHau3a u
MOJICIIUPOBAHMS B HHKEHEPHOM

KOMIIETEHIIUHU MIPUMEHSATHh METO/IbI
NEeATEIILHOCTH
MaTEMaTUYECKOT'O
OIIK-1.B.1 BrageTs HaBBIKAMH aHaIN3a
aHalm3a u .
PO ECCHOHABHBIX 33J]1a4 U UX PEIICHUM
MOJICIIUPOBAHUS B
. Ha OCHOBE 0a30BBIX €CTECTBEHHOHAYYHBIX
WHXEHEPHOU .
A MaTeMaTUYECKNX 3HAHUI
NEeATEIILHOCTH

2. Mecro nuctuIuIMHbEL B cTpykType OI1
— «Marematuka. MaTeMaTHYECKUHN aHAIU3Y,

— «DuszukKay,

— «uadbopmaTukay.

3HaHI/I$[, MOJIYYCHHBIC IIPpH H3YUYCHUU MaTepuajia }IaHHOI\/’I JUCHUIIIINHBI, MMCIOT KakK
CaMOCTOATCIIBHOC 3HAYCHUC, TAK U UCIIOJIB3YIOTCA IIPU U3YUCHUHN APYTUX OUCHUILINH




— «[Ipou3BoJICTBEHHAA OPENAUIIIIOMHA OPAKTUKA.

3. OO0BEM ¥ TPYJOEMKOCTh JUCIUILTAHBI
JlanHbie 00 00mEeM O0beMe JMCIUILUIMHBI, TPYIOSMKOCTH OT/ACIBHBIX BHIOB Y4eOHOMH
paboThI 1O TUCIUILIMHE (M paclpeieieHue 3TOH TPYAOEMKOCTH 110 CeMeCTpam) IpeACTaBICHbI B
Tadymue 2.

Tabmunua 2 — O6beM U TPYIOEMKOCTh TUCIUIITNHbI

TpymoeMKocTb 1o
Bun yueGHO# paboThI Bceero cemMecTpam
Ne3
1 2 3
Oobwan mpyooemKocmp OuCyUnIUHDL, 3/ 108 3/ 108
3E/ (uac)
U3 nux yacoe npakmuyeckoii 0020MoeKu
AyoumopHhuie 3auamus, BCEro vac. 68 68
B TOM YHCJIC:
nexmun (JI), (gac) 17 17
npaktuyeckue/cemunapckue 3aastus  (113),
17 17
(gac)
naboparopusie padbotsl (JIP), (dac) 17 17
KypcoBoii npoekT (padota) (KII, KP), (gac) 17 17
9K3aMeH, (4Jac)
CamocmoamenvHnas paboma, Bcero (4ac) 40 40
Buo npomesxcymounoi ammecmayuu’ 3auer,
madd. 3ager, sk3amer (3auer, Judd. 3aug, Hudbd. Hudd. 3ad.
K3 %) 3au.

*k
IIpumedanue: kaHaUAATCKHI SK3aMeH

4. CoaepskaHue TUCHUTUTHHBI
4.1. Pacnpezenenue TpyI0€MKOCTH TUCHUTUIMHEI 110 pa3eiaM U BUAaM 3aHATHMN.
Pa3nensl, TeMbl AUCHUIIIIMHBI U MX TPYAOEMKOCTh MPUBEIEHBI B TabmuIe 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCHUIIIINHBL, UX TPYAOEMKOCTh

Jlexnnu 113 JIP KII CPC
(gac) (C3) (1ac) (4ac) (1ac)

Pasznensl, TeMBI TUCITATIIMHEBL

Cemectp 3
Paznen 1. 3makomMcTBO co cpenoii LabVIEW 3 6
Paznen 2. OcHoOBBI IIPOCKTUPOBAHUSA
BUPTYaJIbHBIX 3 3 3 6
UHCTPYMEHTOB.......ccuvnnennn
Paszpnen 3. Mepapxudeckast CTpyKTypa HOCTPOEHUS
BUPTYaJIbHBIX HHCTPYMEHTOB U HajlaJKa mporpaMmm| 3 3 3 6
B cpene LabVIEW
Pasznen 4. CTpyKTypHBIE 3JIEMEHTBI 4 4 4 6

nporpamMmmupoBanus B cpene LabVIEW

Paznen 5. [IlpencraBienne ©  OTOOpa)KeHHUE

curHasioB 1 pyHkimii B cpeae LabVIEW 4 4 4 6
BrimonHenue kypcoBoit paboThl 17 10
Htoro B cemectpe: 17 17 17 17 40

Hroro 17 17 17 17 40




[IpakThdeckass MOATOTOBKA 3aKIIOYAeTCSI B  HEMOCPEJACTBEHHOM  BBIMOJTHCHHH
oOydJalolmuMuUCs  OMNpelNeleHHbIX  TPYAOBBIX  (YHKIMH,  CBSI3aHHBIX ¢  Oya;yuleit
npodeCCHOHATIBHOMN 1S TETbHOCTBHIO.

4.2. CopnepskaHue pa3/ieioB U TeM JICKIIMOHHBIX 3aHITHH.
Copep:xanne pa3esioB U TeM JICKIIMOHHBIX 3aHITHIA MIPUBEICHO B Ta0HIIE 4.

Tabmuua 4 — CopeprkaHue pa3esioB U TEM JICKIIMOHHOTO IHUKJIA

Howmep paznena HaszBanue u conep:xkanue pas3iesioB U TEM JEKIIMOHHBIX 3aHATHI

1 3HakoMcTBO co cpenoit LabVIEW

Tema 1.1 KpaTkue TeopeTuyeckue CBeIeHUS

Tema 1.2 3anmyck nporpammsel LabVIEW u 3arpy3ku npumMepoB
BU

Tema 1.3 U3yuenue nepenneil manenu npuodopa.

Tema 1.4 Uzydenne GpyHKIMOHAIBHON TaHETN

Tema 1.5 M3yuenne okHa KOHTEKCTHOM MTOMOIITN

Tema 1.6 HSY‘IGHI/IG COoACPIKaHusl BCTPOCHHOI'O IIOMOIITHHUKA
LabVIEW Help

Tema 1.7 Beixox u3 nporpammer LabVIEW

Tema 1.8 3meputens HeTUHEHHBIX UCKAKCHUHT
TrapMOHHYECKOTO CHTHAIA

2 OCHOBBI IPOEKTUPOBAHUS BUPTYaJIbHBIX HHCTPYMEHTOB

Tema 2.1 @yHKIMOHANBHBIE MOAYJN BUPTYAIbHBIX
MHCTPYMEHTOB

Tema 2.2 Coznanue ycTpoicTBa mpeodpa3zoBaHus TEMIIEpaTyp
Tema 2.3 PazpaboTka (pyHKIMOHAIBHOM MaHeTn

Tema 2.4 3amyck mporpaMMbl U €€ COXpaHEHHE

Tema 2.5 CpaBHHUTENbHBIN aHATTN3 KOHTEKCTHBIX MEHIO
3JIEMEHTOB OyJIEBOTO M YHCIOBOIO THIIOB

3 Hepapxuueckas CTpyKTypa IOCTPOCHUS BUPTYaJIbHBIX
MHCTPYMEHTOB M Haiajka nporpamm B cpese LabVIEW
Tema 3.1 CtpykTypa nporpaMMHOT0 00ecriedeHHsI
Tema 3.2 Otnanka BU

Tema 3.3 JlokymeHntuposanue BU

4 CtpyKTypHBI€ 3JIEMEHTHI ITporpaMMupoBanus B cpene LabVIEW
Tema 4.1 Opranuzanusi BHIMUCIUTEIBHOTO MpoIiecca

Tema 4.2 [locnenoBarenbHas CTPyKTypa

Tema 4.3 KacceTHas cTpykTypa

Tema 4.4 @opMynbHBIN y3€1

Tema 4.5 Mexanu3mbl AeMCTBHSI IEPEKITIOYATENEH U KHOIIOK
Tema 4.6 Iloctpoenne BU u1s1 usmepeHns temneparypsl ¢
HCITOJIb30BaHUEM

CTPYKTYp YCIOBHOTO U O€3YyCIIOBHOIO IIUKJIOB

Tewma 4.7 brnok-guarpamma BU 11 usmepeHust temneparypsl
Tema 4.8 3anyck BU

5 [IpencraBienue u 0TOOpakeHHE CUTHANIOB M (PYHKIIUN B cpefie
LabVIEW




KJIaCTephl

MH(POPMALIMOHHBIX TIOTOKOB

U UX HCIIOJIb30BaHME JJIs TpapuuecKoro oToOpaKeHHs

Tema 5.1 CiocoOb! TpyNIMPOBAaHUS JAHHBIX B MACCUBBI U

4.3. Tlpaktuyeckue (CEMUHAPCKUE) 3aHSITHS
Tembl MpakTUUECKUX 3aHATHI U UX TPYJOEMKOCTh IPUBEICHBI B TA0IHUILIE 5.

Tabmuua 5 — [IpakTuyeckue 3aHATHS U UX TPYJOEMKOCTb

W3 Hux Ne
Ne | Tewmsl npaktudyeckux | @opmel IpakTU4eCKuX | TpynoeMKOCTh, |IIPAaKTUYECKOM |pasnena
/o 3aHATHI 3aHATUAI (gac) IIOJTOTOBKH, | TUCLIMII
(dac) JIUHBI
Cemectp 3
1 Ypox Nel Pemenue 3amau 4 4 1
2 VYpok No2 Pemenue 3amau 4 4 1
3 VYpok Ne3 Pemenue 3amau 4 4 1
4 Ypox Ned Pemenue 3amau 5) 5) 1
Bcero 17
4.4. JlabopaTropHble 3aHATUS
Tembl 1a00OpaTOPHBIX 3aHATUHN U UX TPYIOEMKOCTh IPUBEACHBI B Ta0HIIE .
Tabnuna 6 — JIabopaTopHbI€ 3aHATHS U UX TPYJIOEMKOCTb
N3 Hux Ne
Ne HaumenoBanme nabopaTtopHbix paboT TpynoeMKOCTS, | MPakTHIECKOH | pasiena
/1 (dac) MMOATOTOBKH, | JUCIIHAI
(gac) JIMHBI
Cemectp 3
1. Ypox Ne5 4 4 1
2. Ypok Ne6 4 4 1
3. Ypok Ne7 3 3 1
4. Ypok No§ 3 3 1
5. Ypok Ne9 3 3 1
Bcero 17

4.5. KypcoBoe npoeKkTUpoBaHUE/ BHIIOTHEHUE KYPCOBON PabOThI

Ilens kypcoBoil paboTBHI:
anmapaTrHble  CPEJCTBa,

LabVIEW,

KOTOpBIfI COACPKUT B CBOCEM KOMIIJICKTC
BCTpauBacMbI€C B KOMIIBIOTCPp MHOI'OKAHAJIIBHBIC UW3MCPUTCIILHBIC

aHaJIoro-IM(pPOBBIE IUIATHI, TUIATH 3aXBaTa U CUHXPOHU3ALUH BHIEOM300paKEHUS I CUCTEM
MAaIIMHHOTO 3pEHUS, MJIaThl YIPaBICHUs! BUKEHUEM M HCIIOJIHUTEIbHBIE MEXAaHU3MBI, a TaKKe
U3MEpUTENIbHBIE TPUOOPHI, MOJIKII0YaeMble K KOMITBIOTEPY Uepe3 CTaHIapTHbIE HHTep(eiichl

[IpumepHBbIe TeMBbI 3a1laHUi HA KypcoBYIO paboTy npuBeaeHs! B paznene 10 PII/I.

4.6. CamocrosTenbHas padoTa 00yJaroIIXcs
Bunsl camocTosTensHON paboOThI M €€ TPYIOEMKOCTh MPUBEIEHBI B Ta0nuLe 7.

Tabnuna 7 — Bunbl caMmocToATenbHON pabOThI U €€ TPYAOEMKOCTh




. Bcero, | Cemectp 3,
Bun camocrositensHOM paboTh
qac qac
1 2 3
N3yuenue TeopeTnyeckoro Marepuania
8 8
nucuuriHbl (TO)
KypcoBoe npoextupoanue (KII, KP) 20 20
[ToaroroBka K TeKyIieMy KOHTPOJIIO 5 5
ycneBaemoctu (TKY)
[ToaroroBka K MpOMEXKYTOUYHOM 6 6
arrectanuu (I1A)
Bcero: 40 40

5. IlepeyeHnb y4eOHO-METOAMYECKOTO O0ECTICUCHUS
JUTSL CAMOCTOSTEIBHOM PabOThl 0OYUAIOIIUXCS 110 TUCIUTUTHHE (MOTYJTIO)
Y4eOHO-METOINYECKHE MaTepHallbl ISl CAMOCTOSTEILHOW pabOThl 00y4aroIuXcs yKa3aHbl B

ma. 7-11.

6. IlepeueHb MeUATHBIX U AIEKTPOHHBIX YUEOHBIX U3TAHUI
[TepeueHs eYaTHBIX U 3JEKTPOHHBIX YUEOHBIX U3IaHUH TIpUBEIeH B TabmuIe 8.
Tabnuna 8— [lepedeHb MeYaTHBIX U AJIEKTPOHHBIX YUEOHBIX U3TAHHMA

Komuectso
9K3EMILTSIPOB
ludp/ bubmmorpaduueckast | B Oubmmorexe
URL aapec CCBLIIKA (kpome
HIIEKTPOHHBIX
IK3EMILISPOB)
https://znanium.ru/catalog/product/2161770 (nara Barypo, A. H.
oOpamienus: 14.05.2025). — Pexxum nocryna: no HNHudopmannoHHbIe
TIOJTTIHICKE. TEXHOJIOTUH :

yuebHoe nocooue / A.
H. barypo, I'. M.
boiixko. -
JKene3Horopck :
®I'bOY BO
Cubupckas noxapHo-
criacatenbHas
akagemus ' TIC MUC
Poccun, 2024. - 246
c. - Tekcr :

JJIEKTPOHHBIN
https://znanium.com/catalog/product/1304012 (mata Cunaropos, C. B.
oOpamienus: 14.05.2025). — Pexxum nocryna: mo WNudopmannoHHsle
TIOJTITHICKE. TEXHOJIOTHUH :

yuebHoe nocobue / C.
B. Cunaropos. - 2-¢
u3J., crep. - Mocksa :
®dnunTa, 2021. - 448
c. - ISBN 978-5-
9765-1717-2. - Tekct
: DJIEKTPOHHBIMN.

https://elibrary.ru/bovvrn?ysclid=man9tb0752454342798

MaremaTtnueckoe




MOJIETTUPOBAHUE U
KOMITBIOTEPHOE
MIPOEKTUPOBAHHE
JTUHAMHYECKHIX
CHCTEM : yueOHOe
nocoOue JuIs
CTYJICHTOB
HallpaBJICHUN
MOATOTOBKH
«IIpukmagHas
MaTeMaTHKa,
«udpopmaruka u
BBIUHCIIH-

TeTbHASI TEXHUKA)
Bcex Gopm o0ydeHus
/ [E. 1O. Jlapuna, B.
B. bonnap-

uyyk, B. H. I1aBnbeim u
np.] ; Jonenkuii Hail.
TEeXHHUY. YH-T. —
Kazans : byk,

2023 — 192 ¢c. —
Teker :
HEMOCPEICTBEHHBIN.
ISBN 978-5-907753-
02-0.

https://znanium.com/catalog/product/2103637 (nara
obparmenust: 14.05.2025). — Pexxum noctyma: mno
MOJIITUCKE.

Marpna, 1O. C.
LabVIEW:
MPAKTHYECKHI Kype
JUTSL HEHOKEHEPOB 1
pa3pabOTUHKOB :
MIPAKTHIECKOE
pykoBojctBo / 0. C.
Marna. - 2-e u3. -
Mockaa : JIMK
ITpecc, 2023. - 209 c.
- ISBN 978-5-89818-
398-1. - Tekcr :
AJIEKTPOHHBIN.

https://znanium.com/catalog/product/2106262 (mata
oOpamienus: 14.05.2025). — Pexxum nocryna: mo
MOJMNCKE.

Tpasuc, 1. LabVIEW
JUISI BCEX :
MIPaKTHYECKOe
pykoBoacTBo / [.
Tpasuc, J. Kpunr ;
nep. ¢ anri. M. IL
MuxeeBa. — 5-e uzn/
- Mocksa : JIMK
ITpecc, 2023. - 905 c.
- ISBN 978-5-89818-
491-9. - Tekcr :
JJIEKTPOHHBIN.




7. TlepedeHb IEKTPOHHBIX 00PA30BATEIBHBIX PECYPCOB
UH()OPMAIIMOHHO-TEIEKOMMYHUKAIIMOHHO# cetH «VHTepHeT»
[epeueHn AIIEKTPOHHBIX 00pa3oBaTebHBIX pecypcos UH(OPMAIIMOHHO-
TEJICKOMMYHHKAMOHHOW ceTH «HTepHeT», HEOOXOIMMBIX [UIi OCBOCHUS HCIHILINHBI
npuBezieH B Tabnuue 9.

Tabmuna 9 — IlepeueHb JIIEKTPOHHBIX O0pa30BaTENbHBIX PECYPCOB HMH(POPMAIIOHHO-
TEJICKOMMYHUKAIMOHHOU ceTh «HTepHET»

URL aapec HaumenoBanue
http://science.qguap.ru Hayunast 1 uHHOBaIoHHas AesteabHocTh ['Y ATl

http://www.consultant.ru | CrpaBouno-npaBoBas cucrema «Koncyaprant [Lrocy

http://www.garant.ru HudopmarnmonHo-npasoBoid noptan «CAPAHT»

8. IlepeueHp MHPOPMALIMOHHBIX TEXHOJIOTUI
8.1. [lepeyeHp mTPOTPaMMHOTO OOECHEUYEHUS, HCIOIB3YEeMOTO TMPH OCYIIECTBICHUU
00pa30BaTeNILHOTO Mpolecca MO AUCLUIIUHE.
[lepedeHp UCONIB3yeMOTro MPOrPaMMHOTO obecnieueHus npeacrasieH B Taduuie 10.

Ta6ymmma 10— [Tepeyersr mporpaMmMHOTO oOecrieueHus

Ne i/m HaunmeHnoBaHue

He npenycmorpeno

8.2. IlepeueHb HH(OPMAMOHHO-CIIPABOYHBIX CHCTEM,HCIIOJIb3YEMbIX pu
OCYIIECTBIICHUU 00Pa30BaTEIHLHOTO MPOIIecca MO JUCIUILTHHE

[lepeyeHb WCMONB3YEeMbIX HWH(POPMALIMOHHO-CIIPABOYHBIX CHCTEM MPEICTABICH B
Tabauie 11.

Tabnuua 11— Ilepeyenp HHPOPMALIMOHHO-CITPABOYHBIX CUCTEM

Ne m/m HanmenoBanue

He npenycmorpeno

9. MarepuanpHO-TeXHHYECKas 6a3a
CoctaB  MaTepualbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW Ui  OCYIIECTBJICHUS
00pa30BaTeIILHOTO TpoIiecca MO TUCIUTUTHHE, TIPECTaBICH B Tabmuiel 2.

Tabnuna 12 — CoctaB MaTepHallbHO-TEXHIUYECKON 0a3bl

Ne HaunmeHoBaHue cOCTaBHOM yacTu Howmep aynutopun
n/m MaTepUaIbHO-TEXHUUECKOHN 0a3bl (pu HEOOXOMMOCTH)
1 | JIaGopaTopusi HCKYCCTBEHHOI'O MHTEJIJIEKTa U LIU(PPOBBIX 13-13

TEXHOJIOTHUI B MCTPOJIOTHHN

2 | MynbrumenuitHas TISKIIMOHHAS ayTUTOPHS

10. OueHouHbIE cpeACTBA ISl IPOBEICHUS TPOMEKYTOUHOUN aTTECTAIINH
10.1. CocTaB OIEHOYHBIX CPEIACTBIJIA TPOBEJACHHUS IPOMEKYTOYHOW aTTeCTaIlluu
oOyJaronuxcs Mo AUCUUIUINHE PUBEACH B Tadnuie 13.
Tabmuma 13 — CocTaB OIEHOYHBIX CPECTB Il TPOBEICHHS POMEKYTOYHOH aTTeCTaIluu

Buj npomexyTO4HOH aTTecTanuu IlepeueHb OLICHOYHBIX CPENICTB
JnddepenurpoBaHHbiil 324ET Crincox BOnpocos/
BrimonHenue kypcoBoit paboThl DKcrepTHasi OIlEHKa Ha OCHOBE TPeOOBaHUM K
COAEP)KAHUIO KypCOBOM paboTHI o



https://clck.yandex.ru/redir/nWO_r1F33ck?data=NnBZTWRhdFZKOHQxUjhzSWFYVGhXYUVETW1PdmNaRHdZNFZ4c3hXM1dla21DTk5yZVBNVmpwTlhiRURSZGlid3BVWTlCRjhMaVpHSWF4UF85NGFZMUo1bnVRZWxnemdHR0RWRmp0bjFYOUk&b64e=2&sign=6eebbd4f1db331f530d71da5a6643efc&keyno=17
http://www.consultant.ru/
http://www.garant.ru/

JUCLUIUINHE.

10.2. B xauecTBe KpUTEpPHUEB OIICHKH YPOBHSI CHOPMHUPOBAHHOCTH (OCBOCHUS)
KOMIIETCHIIMA OO0y4YaIONIUMUCS TPUMEHSETCS S-0aTbHas MIKaia OIEHKA cPOpMHUPOBAHHOCTU
KOMIIETEHIINM, KOTopas npuBeaeHa B Tabnuie 14. B Teyenune cemectpa MOXKET MCIOJIB30BATHCS
100-0annpHast ~ mKajma ~ MOAYJBHO-PEUTHHTOBOW  CHUCTEMbl ~ YHUBEPCUTETa,  IpaBHIa
UCIIOJIb30BaHUsI KOTOPOM, YCTAHOBJIEHBI COOTBETCTBYIOIIMM JIOKAJIbHBIM HOPMATUBHBIM aKTOM
['YAIL
Ta6mmma 14 —Kpurepuu orieHkH ypoBHS CPOPMUPOBAHHOCTH KOMIIETEHITUN

Or1eHKa KOMITETEHITUH

XapakreprucTika chOpMUPOBAHHBIX KOMIIETEHIIMIA
5-0ayubHas mKana PAKTCp (bopmp

— oOyyaromuicss TIyOOKO M BCECTOPOHHE YCBOWJI IPOTPAMMHBIN
MaTepHa;

— YBEpPEHHO, JIOTHYHO, ITOCIICIOBATEIHLHO U TPAMOTHO €T'0 M3JIaracr;

— ONMHpasiCh Ha 3HAHWS OCHOBHOW W JOMOJHHUTEIHHOU IJIUTEPATYpPHI,
TECHO MPHBS3BIBACT YCBOCHHBIC HAYYHBIC TOJOKCHHS C TIPAKTUYCCKOM
JIESITCIIBHOCThIO HAIPABJICHMS,

— yMeJo 000CHOBBIBAET U apTYMEHTUPYET BBIIBUTACMBIC UM HJICH;

— JIeJIaeT BBIBOALI H 000OIIECHHUS;

— cBOOOJIHO BJIaJICET CHCTEMOM CIIeNMaIN3UPOBAHHBIX TOHITHH.

«OTJIIMYHO»
<Ga4YTCHO»

— 00y4Jaronuiicst TBEPIO0 YCBOMII IPOTPAMMHBIN MaTepuall, IPaMOTHO U
[0 CYIIECTBY W3JIaraeT €ro, ONUpasch Ha 3HAHUS OCHOBHOU
JTUTEPATYPHI;

— HE JIONYCKAEeT CYIIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIC 3HAHHUS C TPAKTUYCCKOH JEATEIBHOCTHIO
HAIPABIICHUS;

— apryMEHTUPYET HAyIHBIC TIOJIOKEHUS;

— JIeJIaeT BBIBOALI H 000OIIECHHUS;

— BJIaJICET CUCTEMOM CTelUaTIn3uPOBAHHBIX TOHSITUH.

«XOpOLIO»
(Ga4YTCHO»

— o0Oyyarouuiicss yCBOMJI TOJBKO OCHOBHOW IPOrpaMMHBIA MaTepua,
[0 CYIIECTBY M3JIaraeT €ro, ONMpasCh Ha 3HAHUSA TOJBKO OCHOBHOM
JUTEPaTypHl,

— JIONyCKaeT HeCYIIECTBEHHbIE OIINOKU U HETOYHOCTH;

— UCIIBITBIBAECT 3aTPYAHEHUS B IPAKTUYECKOM IPUMEHEHUW 3HAHWUU
HallpaBJICHUS;

— cn1abo apryMeHTUpPYeT Hay4dHbIE MOJIOKEHHUS;

— 3aTpyaHsieTcs B (GOpMYIMPOBAHUN BBIBOAOB M 0000OIIEHHUI;

— 9YaCTUYHO BJIAJECET CUCTEMON CIIENMAIM3UPOBAHHBIX OHITH.

«yZI0BJIETBOPUTEITLHOY
«BAYTEHO»

— o0ydJaromuiicss He YCBOWJI 3HAYUTEIBPHOW YacTH MPOrPaMMHOTO
MmarepHaa;

— JIONYCKaeT  CYLIECTBEHHblE  OMMOKM W  HETOYHOCTH  IpH
paccMOTpeHHH Ipo0JIeM B KOHKPETHOM HalpaBIICHUH,

— MCTIBITBIBAET TPYTHOCTH B MPAKTHYECKOM PUMEHEHNHN 3HAHH;

— HE MOXKET apryMEeHTHPOBATh HAY4YHbIE MOJIOKECHHUS,;

— He (JOpMYIIHPYET BBIBOJAOB U 0000IICHHH.

HCYIOBJICTBOPUTCIILHO»
«HEC 3a4YTCHO»

10.3. TunoBble KOHTPOJILHBIE 3a/1aHUS WM UHBIE MaTepPHAIIBI.
Bomnpocsr (3agaun) ass sK3aMeHa mpeIcTaBIeHb B Tabuie 15.

Tabnuna 15 — Bonpocs! (3agaun) 11 9K3aMeHa

Kon

No mi/mm [Tepedyens BonmpocoB (3a1ad) 115 IK3aMeHa
WHIUKATOPA

Y4eOHBIM IIAHOM HE MPEAYCMOTPEHO

Bomnpocs! (3agaun) muis 3adera / nug¢. 3auera npencrapieHs! B Tadnuie 16.




Tabmuna 16 — Bonpocs! (3agaun) nns 3adera / qudd. 3agera

Kon
Ne i/t [Tepedyens BonpocoB (3amav) mist 3adeta / nudd. 3auera HHKaTOpa
1. Kpatkue TeopeTnueckue cBeIeHUS YK-1.3.3
2. 3amyck nporpammbl LabVIEW u 3arpy3ku npumepor BU YK-1.V.1
3. W3yuenue nepeanei nanenau npudopa OIIK-1.3.1
4, N3yuenne GyHKIIMOHAIBHOW TTaHEIN OIIK-1.3.1
o. N3yueHne OKHa KOHTEKCTHOM OMOIIU OIIK-1.3.1
6. Wzyuenue conepkanust BCTpoeHHOTo nmomouiauka LabVIEW YK-1.¥.2
Help
7. Brixon u3 nporpammelr LabVIEW OIlIK-1.3.1
8. H3meputenb HEMMHEHHBIX UCKAKEHU TapMOHUYECKOTO OIIK-1.V.1
CUTHaJa
Q. D YHKIIMOHAIBHBIE MOYJIM BUPTYAJIbHBIX HHCTPYMEHTOB YK-1.B.2
10. Co3zanne ycTporcTBa npeoopa3oBaHus TEMIIEPATyp OIlIK-1.VY.1
11. Pa3paboTtka QpyHKIIMOHAIBHON MTaHETN OIIK-1.VY.1
12. 3anycK NporpaMmbl U €€ COXpaHEHUe OIIK-1.B.1
13. CpaBHUTENBHBIN aHATIN3 KOHTEKCTHBIX MEHIO 3JIEMEHTOB OIIK-1.B.1
OyJIeBOr0 U YHCIOBOIO TUIIOB
14. CTpyKTypa NporpaMMHOro o0ecredeHus OIIK-1.B.1
15. Otmanka BU OIIK-1.B.1
16. JlokymentupoBanue BU YK-1.3.3
17. Opranuzanysi BBIMUCIUTEIBHOTO MpoIecca OIIK-1.3.1
18. [locnenoBarenbHas CTpyKTypa YK-1.3.3
19. Kaccernas ctpykrypa OIlK-1.3.1
20. DopMyIbHBIN y3€I OIIK-1.3.1
21. MexaHu3Mbl JeMCTBYSI IEPEKI0YaTeseil U KHOMOK YK-1.3.3
22. IToctpoenne BU niis usmepenus temneparypsl ¢ VK-1.B.2
HCIIOJIb30BAHUEM CTPYKTYP YCIOBHOTO M 0€3YCIIOBHOTO
IIUKJIOB
23. bnox-nuarpamma BU 1t n3mepenust temnepaTtypsl YK-1.V.1
24. 3anyck BU1 YK-1.V.1
25. CriocoObl rpynnupoBaHus TaHHBIX B MACCHUBBI U KJIacTEpPbl U YK-1.¥.2
UX HUCIIOJIb30BaHME Ui rpauuecKkoro 0ToOpakeHus
MH(}OPMAIMOHHBIX TOTOKOB

[lepeuenr TeM [N KypCOBOTO TMPOEKTHPOBAHUSA/BBIIIONHEHUS KYpCOBOW pabOTHI
MpeICTaBICHBI B Tabwmie 17.
Tabnuna 17 — Ilepeyers TeM uIsi KypCcOBOTO IPOEKTUPOBAHMSI/BBITIOHEHUSI KYPCOBOM pabOTHI

Ne i/t

[TpumepHBIii TepeueHb TeM ISl KypCOBOTO MTPOEKTHUPOBAHUS/BBITIOIHEHUS
KypCOBO# pabOThI

[Tporpammusblii kommuiekce «/lenpra-CH» 111 aBTOMaTU3UPOBAaHHOTO YUETA
cpencts uzMepenuit (APM «Metponory)

[Tporpammusblii kommuiekce «/lenpra-CH» 111 aBTOMaTU3UPOBAaHHOTO YUETA
cpenctB uzMepeHnii (APM «A tMUHUCTpATOp»)

[Tporpammusblii kommuiekce «/lenpra-CH» 111 aBTOMaTU3UPOBAaHHOTO YUYETA
cpenctB uzMepenuii (APM «IIpocMOTp naHHBIX»)

Matemaruueckoe mozenupoBanue 3aiad merpojgoruu (MATLAB)

Matemaruueckoe mozenupoBanue 3a1ad merpojgoruu (MATCAD)

MaremaTrueckoe MoJieTupoBanue 3aaad merposorun (LabView)

Njooa s~

[TporpamMmubIil npotykT «bect: MeTponoruueckas ciayxo6a» as




aBTOMATU3UPOBaHUs BceX c(hep OTBETCTBEHHOCTH METPOJIOTrHUECKOM
CITY>KOBI

8. «Acomu» — mporpaMmHoe o0ecrieueHne Ui METPOJIOTHUYECKUX CITYKO
IPEANPUATUI

9. ®enepanphas cucrema (OPI'UC) «Apmun» Poccranmapra 11 yuera u
XpaHEHHs CBEJCHUH, KacalolMXxcs pe3yiabTaToB nosepku CU

10. MooOunbsHoe npunoxxenue «Metposor OHaitH» TpOrpaMMHOr0 KOMILIEKCa
«ACY MC»y» Bepcuu 6.5

11. [Tporpamma MeasurLink st ucniosib30BaHUSI U3MEPUTEIHLHOTO KaHaIA
Mitytoyo BHyTpH 1ab0paTOpHH

12. [Tporpammubie poaykThl Mitytoyo /Ui pelieHus 3a/1a4 METPOJIOTUU
(MCOSMOS)

13. [Tporpammuoe obecrieuenue Calibri 1y1st aBTOMaTH3aIMN H3MEPECHUIA

14. [Tporpammuoe obecrnieuenue Fluke MET/CAL s pemenus
METPOJIOTHUECKUX 33124

15. CucreMa aBTOMaTU3HPOBAHHOTO MMPOESKTHUPOBAHUS TEXHOJIOTUYECKUX
npoueccoB BEPTUKAJIb

16. [Tporpammusiii komreke Solid Works anst aBTomatuzanuu pabot
MIPOMBIIIIJICHHOTO TTPEIITPHUSTHS

Bompocer s mpoBeneHUs TPOMEXKYTOYHOW aTTECTAllMM B BHJE TECTUPOBAHHUS
MpeACTaBICHBI B Ta0nwuie 18.

Tabnuna 18 — [IpumepHbIil nepeyeHb BOPOCOB JJIs TECTOB

Kon

Ne /i IIpuMepHBIii IepeYeHb BOIIPOCOB ISl TECTOB
MHAMKATOpa

He npenycmorpeno

[lepeueHb TeM KOHTPOJBHBIX PabOT MO NUCHUIUIMHE OOYYarOIIUXCsl 3a09HOU (hOPMBI
o0OydeHus1, Ipe/ICTaBICHbI B Ta0mie 19.

Tabmuua 19 — IlepeueHb KOHTPOJIBHBIX paboOT

No /it [TepeyeHb KOHTPOJIBHBIX PabOT

He npenycmorpeno

10.4. Metoauueckue — Marepuaibl,  ONpPEACNSAIOIIMEe  HPOLEIyphl  OLIEHUBAHHS
MHAMKATOPOB, XapaKTEpU3YIOLIUX dTanbl (OPMUPOBAHUS KOMIETEHLUH, COJIEp)Karcs B
JOKAJIBHBIX HOpMaTuBHBIX akTax [YAII, pernameHTHpYyOIIUX NOPSAAOK M MPOLEAYPY
MPOBEJCHUS TEKYIIETr0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEXKYTOUHOM aTTecTali 00yJaromuxcs
I'VAIL

11. Meroauveckue yKazaHus i1 00y4JarOmUXCsl IO OCBOSHUIO TUCIIUTLIMHBI

11.1. Metonuueckre yka3zaHus [ OOYYalOIIMXCS 10 OCBOCHMIO JIEKIMOHHOTO
MaTepuaia

OcHOBHOE Ha3HA4YEHHE JIEKIIMOHHOTO MaTepHaja — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
riyOOKoe U sICHOE W3JIOKEeHHe yueOHoro marepuana. HasHadeHune COBpEMEHHOM JeKIUU B
pamMKax JUCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(OpMAIMIO 10 TEME, a B OCBOCHUU
dyHaaMEeHTaNbHBIX TpOOJeM JUCHMIUIMHBI, METOJOB HAay4yHOrO IIO3HAHMs, HOBEHIINX
JOCTHKEHUI HaydyHOW MbIcau. B yueOHOM mporiecce JIEKIHs BBIIOIHSET METO/I0JIOIMYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIUH. JIEKIMs pacKpbIBaeT MOHATUHHBIN anmapar




KOHKPETHOW 0o0iacTH 3HaHusA, €€ MpoOieMbl, JaeT LEJIbHOE IMPEACTaBIEHHE O IUCLHUILIMHE,
NIOKa3bIBAET B3aMMOCBS3b C IPYTUMHU JAUCHUILINHAMH.

[lnanupyemMble pe3yabTaThl IPH OCBOSHUH 00yYalOMUMUCS JIGKIIMOHHOTO MaTepraa;

— T[IOJIyY€HHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBA3AHHBIX 3HaHUH, YpPOBEHb
KOTOPBIX OIPEIEIISIETCS LEIEBOM YCTAHOBKOM K Ka)K10M KOHKPETHOU TEME;

— TOJIy4€HHE OIbITa TBOPYECKOH pabOThl COBMECTHO € IPENOJaBaTEIIEM;

— pa3BuTHE NPOPECCHOHATBHO-IENOBBIX  KauyecTB, JIIOOBM K IpeAMETy H
CaMOCTOSITEJIbHOTO TBOPYECKOT0 MBIIUIECHUS.

— TOsBJIEHHE HEOOXOAMMOT0 HHTEpEeca, HEOOXOAUMOTO Il CAMOCTOSTEIbHON pabOThI;

— T[OJlyueHHE 3HAaHUKW O COBPEMEHHOM YpPOBHE pa3BUTHS HAyKW W TEXHUKA U O
IPOTHO3€E UX pa3BUTH Ha OJIIKaHIINE TOIBI;

— HayuyuTbCsl METOJUYECKH oOpabaTbiBaTh MaTepuay (BBIACIATH TJIaBHBIE MBICIU U
IOJIOKEHUS, NPUXOAUTh K KOHKPETHBIM BBIBOAAM, IIOBTOPATH MX B  Pa3JIMYHBIX
bopmynHupoBKax);

— MOJIyueHHE TOYHOI'O IOHUMaHUs BCEeX HEOOXOAUMBIX TEPMUHOB U NOHATHI.

JIekuMOHHBI MaTepHall MOXET COIPOBOXKIATHCA JEMOHCTpauuend CIaioB H
UCIOJIb30BAaHUEM DPA3aTOYHOI0 MaTepualla IpU HPOBEIEHUM KOPOTKHX JTUCKYCCHH 00
0COOEHHOCTSIX TPUMEHEHHS OTJEIIbHBIX TEMATHK 0 JUCIUTUIMHE.

CrpyKTypa Ipe1ocTaBiaeHUs JEKIHOHHOTO MaTepuana:

— JICKLIMM COTJIaCHO pazzenam (Tabi.3) u remam (tadmn.4).

11.2. Metoauueckue ykasaHus JUIsl OOydaroIUXcs 0 HPOXOXKICHHUIO MPAKTHUECKUX
3aHATHI

[IpakTHyeckoe 3aHATHE SBISETCA OAHOM U3 OCHOBHBIX (DOpPM OpraHM3aluu y4yeOHOTro
Ipolecca, 3aKJI0Yaronasicsl B BHITOJHEHUN 00y4aroMMUCS 1101 PyKOBOJCTBOM IPEIO1aBaATENs]
KOMILJIEKCa YYEOHBIX 3aJJaHUH C LEeNbI0 YCBOEHHsS HAyYHO-TEOPETUYECKUX OCHOB Yy4eOHOMU
JUCIUIUIMHBL, TPUOOPETEHUSI YMEHUN U HaBBIKOB, OIbITAa TBOPUECKOH €ATEIbHOCTH.

Lenbto MpakTUYECKOTO 3aHATHUS JUIs 00y4aroIerocs siBJseTcsl IPUBUTHE O0YUaIOIIMMCS
YMEHUI U HAaBBIKOB ITPAKTUYECKOU IEATEIbHOCTH 110 U3y4aeMOU TUCIUILINHE.

[Tnanupyemble pe3yabTaThl IPH OCBOEHUH 00YUYaIOIIMMCS MPAKTUYECKUX 3aHATHI:

— 3aKperuvieHue, yriayOleHue, pacllupeHHe M JAeTajlu3alus 3HAHUW TNpU peleHUuU
KOHKPETHBIX 3a7a4;

— pa3BUTHE T[I03HABAaTEJbHBIX CIHOCOOHOCTEH, CaMOCTOATENbHOCTH  MBIIUICHUS,
TBOPYECKOM aKTUBHOCTH;

— OBJIQJICHHME HOBBIMM METOJaMH U METOJUKaMU H3Y4YEeHHUsS KOHKPETHOH y4ueOHOI
JVCLUATIINHBI;

— BbIpa0OTKa CHOCOOHOCTH JIOTMYECKOTO OCMBICICHUS] TOJTYYEHHBIX 3HAHUM JUIs
BBIIIOJIHCHUS 3aJaHUN;

— ofecrieueHue palMOHAIBLHOTO COYETAaHUsl KOJJIEKTUBHOM M MHAMBHIYaTbHON (popm
00yJeHUsI.

TpeboBaHust K MPOBEACHUIO MPAKTUYECKUX 3aHITUN

[IpakTHyeckue 3aHATHS IPOBOAATCS B CIeNyIOIUX hopMmax:

— MOJIEIMpOBaHUE CHUTyallud MPUMEHHUTEIbHO K Mpoduio npodeccuoHanbHON
NeSITeIbHOCTH 00yUaromuxcs;

— pelleHne CUTYallMOHHBIX 3a]1a4;

— TpYMNIOBas JUCKYCCHUS.

[IpenogaBatens npu NTPOBEACHUM 3aHSITUNA BBINONHSIET (YHKIUIO KOHCYJIbTAHTA,
KOTOPBI HanpaplisieT KOJUIEKTUBHYIO paboOTy CTYJEHTOB Ha NMPUHATHE MPABUIBHOTO PELICHUS.
3aHsTHE OCYLIECTBIISIETCS] B JUAIIOTOBOM PEKHMME, OCHOBHBIMHU CyOBEKTaMU KOTOPOTO SIBIISIOTCS
CTYJEHTBHI.




11.3. Meroauyeckue ykazaHUs IJIs1 OOYYalONMIMXCS IO BBITIOJIHEHHUIO J1a00paTOpPHBIX
pabor. B xoze BbINOIHEHHs JTa0OpPATOPHBIX pPAadOT OOyYArOMIMHCS JOIDKEH YIIyOuTh W
3aKpeNUTh 3HAHUS, MPAKTUUYECKHE HABBIKM, OBJA/IETh COBPEMEHHOW METOJIMKONW M TEXHUKOU
IKCIEPUMEHTAa B COOTBETCTBHHM C KBAJU(PHUKAIMOHHONH XapaKTEpUCTUKOH 0O0ydaromerocs.
Brimonnenune 1abopaTtopHbIX pabOT COCTOUT M3 KCIEPUMEHTAIbHO-TIPAKTUYECKOM, pacueTHO-
AQHAJIMTUYECKON YaCTeH U KOHTPOJIBHBIX MEPOIIPUATU.

Broimonnenue mabopaTopHbIX pabOT 00YyYarOMIMMCS SIBJISETCS HEOTHEMIIEMOM YacThIO
U3yYeHHs] JTUCHMIUIMHBIL, OIpenensieMoil y4eOHbIM IUTAaHOM, M OTHOCHUTCS K CpEICTBaM,
o0ecrevynBaroIIUM pPelIeHre CIEAYIONUX OCHOBHBIX 33/1a4 00y4YaroLIerocs:

— T[pHOOpeTeHHE HAaBBIKOB HCCIEIOBaHHMS IMPOIECCOB, SBICHUH U OOBEKTOB,
M3Yy4aeMbIX B paMKax JJaHHOW TUCIUILINHBI,

— 3aKpeIUICeHHE, Pa3BUTHE U JIETATU3alUs TEOPETHMUYECKHX 3HAHHM, MOIY4YEHHBIX Ha
JCKIHSIX;

— TOJy4YeHHe HOBOM MH(OpPMALIMK 110 U3y4aeMON AUCIHUILTUHE;

— TnpuoOpeTeHHe  HaBBIKOB  CAMOCTOATEIbHOW  paboThl ¢ J1a00paTOpHBIM
o0opysoBaHHEM U pUOOpamHu.

3aJlaHue u TDe60BaHI/I${ K ITPOBCACHHUIO Ha6OD8.TODHBIX Da6OT

3amaHue K BBINOJHEHUIO J1a0OpaTOpHOUM paboThl BBIOACTCS MperojaBaTeieM B Hadaje
3aHSATUS B COOTBETCTBHUU C IJIaHOM 3aHATUN. Tembl 1abopaTopHbIX paboT nmpuUBeACHBI B Tab. 6
JAHHOM MPOrPaMMBl.

Boinonnenue nabopatopHoi pabOTbl COCTOUT U3 TPEX ATAIOB:

— OKCHCPUMCHTAJIbHO-IIPAKTUYCCKOI'O,
— PaCHYCTHO-aHAJIUTHUYICCKOI'O,
— KOHTPOJIbHOI'O B BUAC 3allIUTHI OTHUCTA.

CrpykTypa u dopma oTueTa 0 JabopaTOpHOU paboTe

Otyet 0 mabopaTopHOU pabOTE TOJDKEH COEPKATh: TUTYIbHBIN JTUCT, OCHOBHYIO YacTh,
BBIBOJIBI 110 pe3yJIbTaTaM UCCIIEI0BaHUM.

Ha mumynvnom nucme NOKHBI OBITH yKa3aHBI: Ha3BaHWE IUCHUIUIMHBL, Ha3BaHHE
nabopaTopHOil paboThl, haMuIKs U UHUIHAIIBI

npernoaBaTens, (aMUIus U WHUIMAIBI CTYJ€HTa, HOMEp €ro y4eOHOH TpyIIsl U aara
3aLUTHI paboTHI.

Ocnosnasi wacmv JOJDKHA COJIEpXKaTh 3aJaHHe, pe3yJabTaThl HKCIEPUMEHTAIHHO-
NPaKTUYECKON paboThl, paCUeTHO-aHAIUTUYECKHE MaTepUaIbl, TUCTUHT KOAA/CKPUH dKpaHa.

Bb1600b1 110 TIpOAIETIaHHOM paboTe JOIDKHBI COJEPKAaTh OCHOBHBIE PE3yJIbTATHI IO padoTe.

TpebGoBanus k oopMIIEHHIO OTYETa O Ja00PAaTOPHOM paboTe

TuTynpHBIN JTUCT OTYETA OJKEH COOTBETCTBOBATH IAOJIOHY, IPUBEACHHOMY B CEKTOpE
HopMaTHuBHOM nokymenTtaru ['Y ATl https://guap.ru/standart/doc

OdopmiieHre OCHOBHOW YacTH OTYETa JOJKHO OBITh O(OPMIIEHO B COOTBETCTBUHU C
'OCT 7.32-2017. TpebGoBaHusi mpHUBEAEHbI B CEKTOpe HOpMaTHBHOW nokymeHTanuu ['YAII
https://guap.ru/standart/doc

[Tpu dopmMHupoBaHUM CIIMCKAa MCTOYHUKOB CTYACHTAM HEOOXOIMMO PYKOBOJCTBOBATHCS
tpeboBanusmu crangapra ['OCT 7.0.100-2018. IIpumepsl odopmiieHUsI CIHMCKAa MCTOYHHKOB
NpUBENICHBI B CEKTOpe HOpMaTuBHOU JokymenTarmu ['Y ATl https://quap.ru/standart/doc



https://guap.ru/standart/doc
https://guap.ru/standart/doc
https://guap.ru/standart/doc

11.4. Meroauueckue yKa3aHds [UIs OOYYaIOMIMXCS 1O MPOXOXKIECHHIO KypCOBOTO
MIPOCKTUPOBAHUS/BBITIOJTHEHHS KYPCOBOW PabOThI

KypcoBoii mpoekT mpoBOAMTCA C IENbl0 (OPMHPOBAHUS Y OOYYAIOUIMXCS OIBITA
KOMIUIEKCHOTO PEIICHHUsS KOHKPETHBIX 3a/ad MpodeCCHOHAIbHOU NIEATENbHOCTH: pacyeTa U
NPOCKTHPOBAHUS HW3MEPHUTEIBHOTO IpeoOpa3oBaTelisi ¢ y4eTOM IpEeIBApPUTEIBHOTO pacyera
BOJIbT-aMIIEPHON XapaKTepUCTHKHU, pacueTa HaJIeKHOCTH, a TakkKe pa3pabOTKU IedaTHOM
IUIaTHI ¥ KOopIyca mpubopa.

KypcoBoii mpoekt/ paboTa mo3BojsieT 00yqarnemMycs:

CdhopMupoBaTh HABBIKM IKOHOMHYECKOTO M TEXHOJOTHYECKOTO pacueTa NpuOOpoB
cornmacHo TpeboBanusim ECKJ] u ECIIJI, nmpoBoauTh NpeaBapuTEIbHBIA MATCHTHBIA MOUCK
aHaJIOTOB, MPOBOJAUTH pacyeT OKYNAeMOCTH MPOEKTa, YTO TAKXKE MO3BOJSAET (POPMHPOBATH
NOHMMAaHWE Y  CTYACHTOB  aKTYaJIbHOCTH M  HMHTEJUIEKTYQJIbHONM  YHUKAJIBbHOCTH
paspabarbiBaeMoro npudopa. B xozxe BeImomHEHHs poeKkTa y oOydaromerocs GopMmupyercs
MOHITHE NPOEKTUPOBAHUS IPEeoOpazoBaTesl ¢ HYJIEBOrO IHMKJIA U 10 (PUHAIBLHOTO BBIMYCKa
CepUIHON MPOAYKIMH, COTJIACHO COBPEMEHHBIM TEXHOJOTHUYECKUM H SKOHOMHUYECKUM
peanusM.

CTpyKTypa NOsICHUTENIBHOM 3aMMCKN KYPCOBOTO IPOEKTa/ pabOThI

TumynvHbL IUCM U AUCT UHOUBUOYANbHO20 3A0AHUS

Annomayus. AxmyanbHoCms npoekma

Ilamenmmuuwiii nouck

Pacuem naoesxcnocmu npeobpazosamerns u onpeoenenue napamempos npedoxpanumens

Paspabomra newamnoii naamul. Ilpeocmasnenue 0CHOBHbIX NAPAMEMpPoOs
UsMepumenbHo20npeoopazo8amelis

HUccneoosanue usmepumenvroeo npeoopazosamens 6 cucmeme MULTISIM

Pacuem eonbm-amnepnoii xapakmepucmuxu usmepumenbHo20 npeoobpaszosames

Onucanue 803MOMCHOCIEN KOMMEPYUATUZAYUU NPOEKMA

Paspabomxa uepmesica kopnyca npeobpazosamers

Paspabomxa uepmesica newammnoii niamoi

Paspabomxa cneyugurayuu na npubop u xopnyc K Hemy

3axnouenue

KypcoBoii npoekt/ paboTa mpoBOAUTCSA C 1ENbI0 POPMUPOBAHUS Y O0yUaAIOIIUXCSI OIbITA
KOMIIJIEKCHOT'O PELICHUs] KOHKPETHBIX 33/1au MPo(eCcCHOHANBHOM NesTeTbHOCTH.

11.5. Metoauueckue yKazaHus ISl OOYJAIOIIUXCS O MPOXOKACHUIO CAaMOCTOSATEIHHON
paboThl

B xoze BBIMOTHEHHUS CaMOCTOSATENBHON pabOThI, OOYUAIOIIHIiCS BBHIOTHSAET paboTy MO
3JIaHUI0 M TIPH METOJMYECKOM PYKOBOJICTBE IMpETojaBaTelisi, HO 0e3 ero HermocpeJICTBEHHOTO
y4acTusl.

Jlnst oOydvaronuxcsi Mo 3a04HOM ¢GopMe OOyYeHHS, CaMOCTOATENbHass paboTa MOXKET
BKIIIOUYATh B ce0s KOHTPOIBHYIO paboTy.

B mporiecce BBITTOTHEHUST CaMOCTOSITEIBLHON paboOTHI, y 00ydaromerocss (popMUPYETCs
1eecoo0pa3Hoe IAaHUPOBaHUE Pabouero BpeMeHH, KOTOPOE MO3BOJISIET UM Pa3BUBATh YMEHHS
N HaBBIKM B YCBOCHHMU H CHCTCMATH3allUH HpI/IO6peTaeMBIX 3HaHHﬁ, oOecrieunBaeT BBICOKHI
YPOBEHb YCIEBAEMOCTH B TMEPHOJ OOYYCHHs, TOMOTaeT TOJYYUTh HABBIKUM TOBBIIICHUS
MpoQeCCHOHAIBHOTO YPOBHSI.

MeTtoaudyeckuMi ~ MaTepuaiaMH,  HAMNpaBJSIONIMMH  CaMOCTOSITENbHYIO  paboTy
00yJaronuXxcst SBISIOTCS:

—  y4eOHO-METOAMYECKH MaTepHal Mo JUCIHUILTHHE;

1. [loaroToBka 3cce Mo JEKIMOHHOMY MaTepHally o TeMaM, MPeACTaBIECHHbIM B



tadnuie 3,
2. B Teuenue ceMecTpbl CTYJEHTHI
- 3alUINAIOT JJabopaTopHbie padoThI (5 mmiT).

11.6. Meroauyeckue yKazaHUs Uil OOYYAIOIIMXCS IO MPOXOXKACHUIO TEKYIIETO
KOHTPOJIS YCIIEBAEMOCTH.

Texymuii KOHTPOJb YCIEBAaEMOCTH MpeAyCMaTpUBAaeT KOHTPOJIb KayecTBa 3HAaHUU
00ydJaroumxcs, OCyIlIECTBISIEMOr0 B TEUEHHE CEMECTpa C IEJIbI0 OIICHUBAHUS XO0/1a OCBOCHUS
JUCIUTUIAHBI.

B TedyeHne ceMecTphl CTYCHTHI:

- 3alUIIAIOT JabopaTopHbie paboThl B (hopmare codeceoBaHUs U KOJIIOKBUYMOB;

CTyneHT moclie BBITIOJHEHUS MPAKTHYECKHX W JabOpaTOPHBIX padoOT JOIMYCKaeTcs K
co0ece10BaHuIO MPU MPOXOKIECHUH aTTecTalnu B popme nuddepeHImpoBaHHOro 3a4era.

11.7. Meroauyeckue ykazaHus JIjisi OOY4arOUIMXCs MO MPOXO0KICHUIO MPOMEXYTOYHOM
aTTeCTallUU.

[Ipomexxyrounast ~ aTTecTalusi  OOy4arOUIUXCs  MPEAyCMAaTPUBAET  OLICHMBAHUE
MIPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3YyIbTaTOB 00y4YeHHs MO auciuruiiHe. OHa BKIIIOYAeT B
cedst:

— muddepeHunpoBaHHbI 3aueT — 3T0 ¢dopMa OIEHKA 3HAHWM, MOJyYEeHHBIX
00yJarImUMCs TIPH U3YYCHUH JUCIUILTUHBI, TIPU BBIMIOJTHCHHHA KYPCOBBIX IMTPOEKTOB, KYPCOBBIX
paboT, HAYIHO-MCCIIEAOBATEIBCKUX PA0O0T U MPOXOXKICHUH MPAKTHK C ATTECTAIIMOHHOM OI[CHKOM
«OTJIIMYHOY, «XOPOIIOY, «yIOBICTBOPUTEIHHOY, KHEYIOBICTBOPUTEIHLHO.

Cucrema OIICHOK IPH MPOBEACHUH TEKYIIETO KOHTPOJIS U MPOMEKYTOUYHOH aTTeCcTaIlluu
OCYIIECTBIISIETCS B COOTBETCTBUU C PYKOBOIAIIUM JOKyMeHTOM opranuzauuu PJIO T'YAIL
CMK 3.76 «IlonoxxeHrne O TEKyIIeM KOHTpOJIE yCIIEBAEMOCTH M IPOMEXYTOUHOH aTTecTaluu
CTYyJICHTOB M acCIUPaHTOB, OOYYalOUIMXCS IO O0Opa30BaTEIbHBIM MPOrPaMMaM BBICIIETO
obpaszoBanus B 'YAID» https://docs.quap.ru/quap/2020/sto_smk-3-76.pdf.

Cucrema OLEHOK IpH IPOBEIEHUU INPOMEKYTOUHOW aTTeCTallMd OCYILIECTBIAETCS B
cooTBeTCTBUM C TpeboBaHusMu [lonokeHuit «O TekyleM KOHTPOJIE YCIIEBAEMOCTH U
IPOMEXYTOUHOM arrectanuu cryaeHToB ['YAII, oOywarommxcs Mo nporpaMmaM BbICIIETO
oOpazoBanusi» U «O MOAYIBHO-PEUTHHIOBOM CHCTEME OLIEHKM KadecTBa Y4eOHOW paboTh
ctyneHToB B ['YAII».



https://docs.guap.ru/guap/2020/sto_smk-3-76.pdf

Jluct BHeceHUsI U3BMEHEHUH B pabouyio MporpaMmy AUCHUILTAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHECHHUM,

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHusl
Kadeapsl

Ionmuce
3aB.

kadempoit




