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AnHoranus

Jucuunnuna «/3MepurenpHble yCTpOMCTBA B aBTOMAaTU3UPOBAHHBIX CHCTEMax
YIOPaBJICHUS» BXOJUT B 00pa30BaTEIbHYI0 MPOrpamMMy BBICIIETO OOpa30BaHUs — MPOrPAMMY
MarucTpaTrypbl 10 HaNpaBiIeHUIO MOATOTOBKH/ crienuainbHocTu 27.04.01 «Crangaptuzanus u
METpOJIOTHS»  HampaBieHHOCTH  «MeTpojoruueckoe 00€CleueHue HWHTEUIEKTYalIbHbBIX
MIPOIIECCOB U MPOU3BOJCTBY. Jlucuumirnaa peanusyercs kadenpoit «Ne6y.

JlucuurinHa HareneHa Ha (QOPMHUPOBAHKE Y BBITYCKHUKA CIIETYIOIIAX KOMITETCHIUH:

[TK-1 «CnocoOeH pa3pabaTbiBaTh U BHEAPATH HOBbIE METOJIbI U CPEJICTBA TEXHUYECKOTO
KOHTPOJISD)

I[IK-2  «CnocobGeH  OCymIeCTBIATh  HAYYHO-TEXHHUYECKYIO  JIEATCIBHOCTh W
IKCIIEPUMEHTATIbHBIC Pa3pa0OTKHU B 00JIACTH OOECTICUCHUS SAMHCTBA U3MEPEHUI

ConepxaHue AUCHUIUIMHBI OXBAaThIBAET KPYI BOIPOCOB, CBSI3aHHBIX C MOCTPOCHHUEM U
NPUMEHEHHUEM CHCTEM YIIpaBJIEHUs Ha MPOU3BOJCTBE, MNOJAOOPOM M XapaKTepUCTUKAMHU
WU3MEPUTEIIbHBIX YCTPOWCTB, BXOJSALIUX B CHUCTEMBbI YIIPABIEHUS, aHAIU3Y METPOJIOTMYECKUX
XapaKTEPUCTUK YIPABIAIOMINX HU3MEPUTEIBHBIX CHUCTEM, MOCTPOCHUIO KaJTUOPOBOYHBIX CXEM
JUISL CUCTEM YIPAaBIIEHUS MalllMHAMU M MPUOOpaMH, aHAJIM3Y BXOJHBIX U BBIXOJHBIX CUTHAJIOB
It OOHapy>XeHHUs W yCTPAHEHHS IIOMEX, COBEPIICHCTBOBAHUIO  HU3MEPHUTEIIBHBIX
npeoOpasoBareneil U GUIBTPOB AJIS PATUOYCTPOICTB.

[IpenogaBanue AUCHUIUIMHBI TPEAyCMATPUBACT clieayronue (OpMbl OpraHu3aluu
yueOHOro npoiecca: JeKIUH, 1abopaTopHbie paboThl, KypcOBOE MPOSKTUPOBAHUE.

[IporpamMmmMoit AMCIHUIUIMHBI TPEAYCMOTPEHBI CIEAYIOIIUE BHABI KOHTPOJIS: TEKYIIUM
KOHTPOJIb YCIIEBAEMOCTH, POMEKYTOUHAS aTTecTanus B (hopMe IK3aMeHa.

OO6miast TPyZI0OEMKOCTh OCBOEHHUS JUCIMIUIUHBI COCTABIISIET 4 3aUeTHBIX eAuHMIlbI, 144
yaca.

SA3bIK 00yUYeHUs 10 AUCIHUIUINHE «PYCCKUH »



1. TlepedeHb IIIAHUPYEMBIX PE3yIbTAaTOB O0YUYECHHUS MO JUCIUILUIMHE

1.1. Ilenu mpenonaBaHus TUCIUILIMHBI - MOJy4YeHHUE OOYJArOITUMHUC HEOOXOIMMBIX
3HaHUW, YMEHUN U HaBBIKOB B O0OJACTH H3YYEHHS IIOCTPOEHUS M IPUMEHEHUS CHCTEM
yIpaBJCHUS HAa MPOU3BOACTBE, MOJ00OPOM U XapaKTCPUCTUKAMU H3MEPHUTEIBHBIX YCTPOMCTB,
BXOOAIIUX B CUCTEMBI praBJIeHI/ISI, MeTpOJIOI‘I/I‘-IeCKOMy ynpaBHeHI/IIO HSMGPHTCHBHBIX CHUCTEM,
MOJIFOTOBKE TpaMKOB IMOBEPOK M aTTECTAllMd HM3MEPHTEIbHBIX YCTPOWCTB, BXOISIIUX B
CUCTCMBI ynpaBHeHI/IH, HOCTpOGHI/IIO CXEMbI aBTOMAaTu3aluu, aHaJII/ISY BXOJHBIX U BBIXOIHBIX
CUTHAJIOB M3MEPEHUH,ITOMCKA ITOMEX.

1.2. JlucummiwmHa BXOOUT B  COCTaB 4acTH, (QOPMHUPYEMOW  y4aCTHUKAMH
00pa3oBaTeNIbHBIX OTHOIICHHH, 00pa30BaTEIbHON MPOrPaMMBbI BBICIIIETO 00pa3oBaHMsl (Janee —

OI1 BO).

1.3. IlepeueHb IUITaHUPYEMBIX PE3YIbTATOB OOYyUEHMS MO JUCLUIUIMHE, COOTHECEHHBIX
C IUIaHUpyeMbIMHU pe3yiibraTamu ocBoeHust OI1 BO.

B pe3synbrate u3ydeHus AMCUUIUIMHBI 00yJaroIuics J0JKeH 00nagaTh cielyroluMu
KOMIETEHIMSIMH WM UX YacTsiMHU. KoMIeTeHIuy U MHAUKATOPBI UX TOCTHXKEHUS! IPUBE/ICHBI B

Tabimue 1.

Tabmuna 1 — [lepeyeHp KOMIIETEHIIMI U HHIMKATOPOB MX JOCTHXKCHHS

Kon n
Kareropus (rpynna) Koa n HauMeHoBaHKE HHIUKATOpPaA JOCTUKEHUS
HaUMEHOBaHHUE
KOMITETCHIHT KOMITETCHIIHT
KOMIIETEHIINHU
IT1K-1.3.2 3HaTh BU/IbI, IPUHLIUI ICUCTBUS U
KIJIACCHU(UKALIUIO CPEIICTB U3MEPEHHUIH,
[TK-1 Cnocoben TEXHUYECKUX YCTPOICTB C U3MEPUTEIbHBIMU
paszpabaThiBaTh U (GYHKUIMSIMU, CPEJICTB TEXHUYECKOTO U
[TpodeccuonanpHbie | BHEAPSATH HOBBIE JIOITyCKOTO KOHTPOJIS
KOMIIETEHLINU METO/IbI U CPEICTBA [TIK-1.Y.1 ymeTs aHanmu3upoBaTh U ONPEAesaTh
TEXHUYECKOT O NOTPEOHOCTH B pa3pabOTKe HOBBIX METOAAX U
KOHTPOJIA CpencTBax U3MEPEHUH, KOHTPOJIS U UCTIBITAaHUN
C LENBIO ONpPeIeTICHUsI BOBMOKHOCTH 1
11e71€00Pa3HOCTH WX MCTIOJIb30BaHUS
[TK-2 Crnocoben
OCYILIECTBIIATH
HAVIHO [1K-2.3.1 3HaTh NpaBOBBIE AKTHI U
Y1 HOPMAaTHBHBIE IOKYMEHTHI B 00JIaCTH €MHCTBA
TEXHUYECKYIO o
MU3MEPEHHI, METOIbI OLIEHKH PE3yJIbTaTOB
[TpodeccuonanpHble | 1ATETHLHOCTH U . e
M3MEPEHHI U OLIEHUBAHUS HEONPEEIEHHOCTH
KOMITETCHIIH AKCTIEPUMEHTAIbHBIE N
a3paboTKHU B MSMCpCHITH
pasp [1K-2.Y.2 ymeTs 00pabaThiBaTh,
obnactu
BU3yaJIU3UPOBATh U AHAJIM3UPOBATH JTAHHBIE
obecrnieueHus
€MHCTBA U3MEPEHUI
2. Mecro muctutuiaHb B cTpykType OI1
JucnumnimHa  MoKeT  0a3upoBaTbcs HAa  3HAHUSAX, paHee  MPUOOPETCHHBIX

06y'-IaIOH_[I/IMI/IC$[ IIpH U3YUYCHUU CIICAYIOINX AUCHUIIINH
— «MaTteMaTH4eCKHe METOIbl M MOJICIN B HAYHYBIX HCCIASIOBAHUIX),

— «lIpoekTupoBaHNE TEXHOJOTMISCKHUX IIPOLIECCOBY,

— «OcHOBEI HayY4YHBIX HCCHGHOBaHHﬁ, opraHm3anys 1 IMJIaHUPOBAHUEC DKCIICPUMCHTA.

3HaHI/I$[, IMMOJIYYCHHBIC IIpU HU3YYCHHU MaTepuajia )I&HHOf/i AUCHUIINIMHBI, HWMCIOT Kak

CaMOCTOATCIIbHOC 3HA4YCHUC,

JUCHUITIINH:

TaK W MOTYT HUCIOJb30BATHCA IIPpU H3YUCHUU OPYTHUX




— «IIpounsBoacTBEeHHAS MPEAANILIOMHAS MPAKTHKAY)

— «[IpousBoacTBenHas npaktuka-HUP»

— «Mertposiornyeckoe u HOPMATHBHOC

obecrieuenue

IpouccCoB

IPOU3BOACTBA PAANOIJICKTPOHUKN

3. OO0BEM H TPYJOEMKOCTh JUCIIUILTAHBI
JlanHbIe 00 00IIEM 00BbeMEe MUCIMILTUHBI, TPYIOSMKOCTH OTACIBHBIX BHJIOB y4EOHOM
paboThI O AUCIHUIUIMHE (M paclpeeieHUe 3TOU TPYA0EMKOCTH M0 CEMECTpam) MpeICTaBICHbI

B TaOnuIe 2.

Tabmuna 2 — O6beM U TPYIOEMKOCTh TUCIUILTUHBI

TpynoemMkocTb Mo
Bun yueGHO# paboThI Bcero ceMecTpam
Ne3
1 2 3
Oowan mpyooemkocmap OUCUUNTIUHDL, 4/ 144 4/ 144
3E/ (uac)
H3 nux uacoe npakmuueckoil n0020moeKu 34 34
AyoumopHhuie 3auamus, BCEro 4ac. 51 51
B TOM YHCIIE:
nexmu (JI), (gac) 17 17
npakTudeckue/cemunapckue 3anstus (I13),
(gac)
naboparopusie padbotsl (JIP), (dac) 17 17
KypcoBoii npoekT (padota) (KII, KP), (gac) 17 17
9K3aMeH, (4Jac) 36 36
CamocmoamenvHnas paboma, Bcero (dac) 57 57
Buo npomesrcymounon ammecmayuu: 3a4er,
mudd. 3auver, sk3amen (3auer, Hudd. 3ay, OK3. OK3.
DK3.*%*)

*k
IIpumedanue: kaHaUAATCKHI SK3aMeH

4. ConepmaHHe JUCHUITIINHBI

4.1. Pacnpezenenue TpyI0€MKOCTH TUCHUILIMHEI 110 pa3/eiaM 1 BUAaM 3aHATHMN.
Pa3nensl, TeMbl AUCHUIIIMHBI U MX TPYAOEMKOCTh MPUBEIEHBI B TabmuIe 3.

Tabnuna 3 — Pa3aensl, TeMbl AMCHUIIIINHBL, UX TPYAOEMKOCTh

Pa3nensl, TeMbl JUCITAIIMHEL

Jlexiun
(qac)

I13 (C3)
(qac)

JIP
(qac)

KII
(qac)

CPC
(qac)

Cewmectp 2

Paznen 1. OcHOBHBIE TOHATHS U ONPEAEICHUS TEOPUH
WU3MEPUTEIIBHBIX YCTPOMCTB U CUCTEM

2

14

Paznen 2. DnemMeHT cucteM aBTOMAaTU4ECKOro
PETYINPOBaHNUS U YIPABICHUS

Tema 1. YerpoiicTBa Ui ynipaBieHus IPU U3MEPEHUN
UIEKTPUIECKUXBEITUUNH

Tema 2. YcrpoiicTBa Ui ynpaBieHHs IPH
M3MEPEHNH TETUTOBBIXBETHINH

Tewma 3. YcrpoiicTBa 1uis ynpaBieHHAS IPH
MU3MEPEHNH PAcX0/1a )KUIKOCTH

Tema 4. YcrpolicTBa ISl yIpaBiIeHUs IPpH
M3MEPEHNH JaBICHUS

15




Tema 5. JlazepHble H3MepUTENBHBIE yCTPOIiCTBA

Tema 6. YcrpolicTBa isl YIIPABICHHS IPU U3MEPEHUHN
MEPEMEILIEHUI,CKOPOCTEN U YCKOPEHUH.

Tewma 7. [IpeoOpazosatenu ALl u LIAII — npumeHeHne B
nporiecce pa3paboTKH YIPaBISIOMINX U3MEPUTENBHBIX
CUCTEM

Pazmen 3. KoHCTpykTHBHBIE OCOOEHHOCTH
M3MEPHUTETBHBIX CUCTEM

Tema 1. OcoOEHHOCTH HW3MEPUTEIBHBIX CHCTEM 4 4 4 20
Tema 2. KOMITOHEHTBI H3MEPHUTEIBHBIX CHCTEM,
MOCTPOCHUS CXEM aBTOMATU3ALHH.

Tema 3. Otka3 B paboTe N3MEPHUTENBHBIX CUCTEM

Paznen 4. Metposorudeckoe o0ecreucHmne 2 4 4 10
W3MEPUTEIBHBIX CUCTEM

Paznen 5. CtangapTuzanus H3MEPUTEITBHBIX CHCTEM
Tema 1. CrangapTuzanus BXOAHBIX U BBIXOJHBIX 5 5 5 12
CUTHAJIOB U3MEPEHUI

Tewma 2. CraHgapTr3anys IpOTOKOIOB OOMEHa

BrimosiHeHHE KYPCOBOii pabOThI 17
Hroro B cemectpe:| 17 17 17 57
Wroro, 17 0 17 17 57

[IpakTnueckass TOATOTOBKA 3aKJIIOYACTCSI B  HEMOCPEJICTBEHHOM  BBITIOJIHCHUU
OOy4JaloIMMUCS  OMNpPENEeNICHHbIX  TPYAOBBIX  (GYHKIHUH, CBA3aHHBIX ¢  Oynymiei
PO ECCUOHAIBHON JEATEIHHOCTHIO.

4.2. CopnepxaHue pa3/iejoB U TEM JIEKIIMOHHBIX 3aHSATHII.
Conepxanue pa3eiioB U TeM JICKIIMOHHBIX 3aHITHIA MTPUBEICHO B Ta0HIIC 4.

Tabnuma 4 — ConepxaHue pa3zesioB U TeM JEKIIMOHHOTO UK

Howmep
Ha3Banue u conepxanue pa3zenoB U TEM JIEKITMOHHBIX
paszena o
3aHATUN

Pa3zpnen 1 OcHOBHbBIC NOHATHS U ONPeeJICHUS] TEOPUH H3MEPHUTEJIbHBIX YCTPOMCTB 1
CHCTEM
IloHsATHE N3MEPUTENBHBIX CUCTEM U YCTPONCTB. CTaTUUECKNE XapaKTEPUCTUKH
U3MEPUTENbHBIX YCTpoHCcTB. [loHaTHE HH(pOpMaIH, €€ KOJTHUYECTBO.
WNudopmanus npu usmepenusx. MHhopMaTUBHOCTh U3MEPUTENBHBIX
ycTpoiicTB. OnieHKanH(pOPMaTUBHOCTH U3MEPUTENIBHBIX YCTPOHUCTB. Jlenbra-
dbyukius Jlupaka

Paznen 2 JJIeMEeHT CUCTEeM aBTOMATHYECKOIr0 PeryJiupoBAHUS U YIIPaBJICHHUS

U3MEPHUTEJIbHBIMH YCTPOUCTBAMU

Tema 1. YcrpoiicTBa 17151 USMEPEHUS IIEKTPUUECKUX BETHUNH

MocToBBbI€ CXEMBI. DIEKTPOINHAMUYECKHUE, JIEKTPOMArHUTHBIE,
JJIEKTPOCTATUYECKUE, UHYKIIUOHHBIE, IOTOMETPUIECKUE U3MEPUTEIILHBIE
YCTpOKCTBA

Tema 2. YcrpoiicTBa s U3MEpEHH TEMTOBBIX BETUYHH

Knaccudukanus, MpuHITATT 1eHCTBHUS U3MEPHUTENICH TETIOBBIX BEJIMUWH,
MOHU3ALMOHHbBIE U3MEPUTEIN TEMIIEPATYD, IAPAMATHUTHBIE U LIIYMOBBIE
TEPMOMETPBI, ONTHYECKNE U3MEPUTEIIBHBIE YCTPOICTBA.

Tema 3. YerpoiicTBa st GOpMHUPOBAHUS YIIPABIISIOIIMX CUTHAIOB JUIS
nu3Mepenus pacxonaa. Bosmoxunoctu ITJIK npu padote ¢ ynpTpa3ByKOBBIMH,
VHJYKIMOHHBIMH, TEIUIOBBIMH, ONITHYECKUMH pacxogoMepamu. Pacxogomepsl ¢
MapKepHBIMHU NPeoOpazoBaTesIMU




Tewma 4. YcTpoiicTBa [Jis ypaBIeHUS CPEACTBAMH H3MEPEHUS JaBICHUS
OCHOBHBIE XapaKTEPUCTUKH YCTPOMCTB JUIsl U3MEPEHUS AaBIIEHUS. Y CTpONCTBA
U3MEpEHUsl  JaBJIIEHUS C  yINPYTUMU  YYBCTBUTEIbHBIMU  3JIEMEHTaMHU.
W3mepurenbHbIe ycTpoiicTBa ¢ peoOpa3oBaTeisiM, H3MEHSIOMUME (pru3nyecKue
CBOMCTBa MOJ JCHCTBHEM JAaBlEHUS. OJIEKTPOHHBIE M TEPMOAJIEKTPOHHBIE
npeoOpa3oBareny JaBieHUsA. [Ibe303JIeKTpUYECKHEe W MarHUTOCTPUKTHBIC
npeoOpazoBarenn

Tewma 5. JlazepHble H3MEPUTENBHBIE YCTPOUCTBA YIIPABJICHMUS.

[Ipunmun  paboTBl  Ja3epHBIX  M3MEPHUTEIBHBIX  YCTPOHCTB.  DIEMEHTHI,
YCTPOMCTBO M XapaKTepUCTHKHU Mepenaromeii cuctemsl. [Ipuemnas cucrema.
Cucrema ympapnenus. Tema 6. YcrpoiicTBa Uiss HM3MEpPEHUS IMEPEMEIICHUH,
CKOpPOCTEH U YCKOPEHHIA.

YerpoiictBa Uil M3MEPEHMS  CKOPOCTEH, IEPEMELICHUM, YCKOPEHHH.
AxkcenepomeTpbl. ['upockonbl. ONTHUKO-2JIEKTPOHHBIE U PaJAUOJIOKALMOHHBIE
YCTPOMCTBA I N3MEPEHUS YTTIOBBIX KOOPAUHAT

Tema 7. [IpeoOpazoBarenu

DNEeKTPOaKyCTUUECKHE HW3MEPUTENIbHbIE YCTpOMCTBA U  IMpeoOpa3oBaTeiu.
[IpeoOpazoBanune cnektpoB. IIpeoOpazoBaTenu 3JIEKTPUUECKUX CHTHAJIOB.
[Ipeobpa3zoBarenu ycuiuii U 1aBIEHUS.

Tema 8. OcHOBHBIE MNPUHIUIB KBAaHTOBAHUS CHUTHAJIOB — TEOpEMa)
KorenbHukoBa.

Pa3zgen 3

KoncTpyKTHBHBIE 0CO0€HHOCTH YNPABJISIOIIMX H3MEPUTEIBHBIX CHCTEM
Tema. 1. OcoOeHHOCTH U3MEPUTENBHBIX CUCTEM

MHOTroKaHaIBHOCTh U3MEPUTENFHBIX CUCTEMa. BpeMeHHass CHHXPOHU3AIHS
MPOLIECCOBU3MEPEHHI. ATPEraTHO-MOAYJIEHBIX HPUHIIUI TOCTPOCHUS
W3MEPHUTEIBHBIX CHUCTEM.

[15BM u npukiiagiHoe IporpaMMHOE OOecrieueHne. Anmnaparypa u

KaHaJIbl CBI3MU3MEPUTEIEHBIX CUCTEM.

Tema 2. KOMITIOHEHTBI U3MEPUTENIBHBIX CUCTEM, IOCTPOCHUS CXEM
aBToMaTH3anuu. OCHOBHBIE TPUHITUIIBI TTOA00pA SJIEMEHTOB
U3MEPUTENBHBIX CUCTEM. AJITOPUTM MTOCTPOEHHSI CXEM aBTOMAaTHU3allHH.
Tema 3. Otka3 B paboTe U3MEPUTENBHBIX CUCTEM

Pasznen 4

Metpoaornyeckoe odecnedeHrne H3MEPUTEIbHBIX CHCTEM

Hopmupyemsie MeTposiorndeckre XapakTepUCTUKU. MeTposIornieckue
XapaKTEPUCTUKUCPEICTB U3MEPEHUS. XaPAKTEPUCTUKN YyBCTBUTEIHHOCTH.
JAnHamuyeckue

xapaktepuctuku. HenndopmaTuBHbIe apaMeTpbl BEIXOAHOTO curHana. ®opmel
BBIp)XEHUS MPEJIeNIOB JIoMycKaeMbIX norpemHocteit. [lonroroska rpadgukos
MTOBEPKHU MATTECTALMU DJIEMEHTOB U3MEPUTENBHON CUCTEMBI

Pa3znen 5

CrangapTu3anusi H3MEepHUTEIbHBIX CHCTEM

Tema 1. CrannapTusanusi BXOJHBIX U BBIXOJHBIX CUTHAJIOB U3MEPEHUN
OcHoBHBIE TPOOJIEMBI TIEpeIaYl U3MEPUTENbHBIX HH(pOpMaIiy B
U3MEPUTEIIBHBIX

cucremax. CUrHaIIbl SJIEKTPUYECKUE HENPEPBIBHBIE BXOIHBIE U BHIXOIHBIE.
CurHanel 3JIEKTPUYECKHUE C TUCKPETHBIM N3MEHEHUEM TapaMeETPOB.
IToporoselii IpUEMHUK JUCKPETHBIX CUTHAJIOB

Tema 2. CtannapTu3zaiys IpoTOKOJIOB OOMeHa

WudopmanoHHbIe XapaKTepUCTUKH JUCKPETHOTo coobmeHus. bazoas
JTaJIOHHAs

MO/IETIb B3aUMOCBSI3U OTKPBITHIX cucTeMa. KonnpoBanue nHpopManum.
HopmatuBHbleTpeOoBaHMs K IOCTOBEPHOCTH MepeaaBaeMblX JaHHBIX

4.3. IlpakTtuyeckue (ceMUHApPCKUE) 3aHATUSA
TeMbl MpakTHYECKUX 3aHATHIA U X TPYIAOEMKOCTh IPUBECHBI B TAOIHIIE 5.



Tabnuna 5 — [IpakTudeckue 3aHATHS H UX TPYJTOEMKOCTh

N3 Hux Ne
®opmsbl .
Ne | Tembl npakTHUYECKUX TpyrnoeMKOCTb, |IIPaKTHYECKOM |pa3jaeiia
. MPAKTUYECKUX
/1 3aHSTUN o (dac) MOJATOTOBKH, | AUCITHIT
3aHATUN
(dac) JIUHBI

VY4eOHBIM IJITaHOM HE MPEAYCMOTPEHO

Bcero

4.4, JlabopaTopHBbIEC 3aHATHS

Tembl 1a00paTOPHBIX 3aHATHHA U UX TPYJOEMKOCTb IPUBEICHBI B Ta0IUIE 6.

Tab6ymia 6 — JlabopaTtopHbIe 3aHIATHS U MX TPYJ0EMKOCTh

N3 Hux Ne
Ne HaumenoBanue nabopaTopHbIX paboT TpynoeMKoCTS, | MPakTHHECKOH | pasiena
/11 (dac) MMOATOTOBKH, | JTUCITHII
(dac) JIUHBI
Cemectp 3
1 HccnenoBanue napameTpoB 4 4 1
MU3MEPUTENIbHBIX YCTPOICTB HA
ocrmutorpadhe AKUII
2 Pa3pabotka ynpasmstonieit 4 4 2
nporpamMmsl cOopa HHpOpMaIuu B
Mesurlink
3 | PazpaboTka BUpTyaJIbHOTO 4 4 3
M3MEPUTENLHOT0 Mpudopa
4 UccnenoBanue METpOIOrHUYE€CKUX 2 2 4
XapaKTePUCTUK H3MEPUTEITHHON
CUCTEeMBI IpU (HOPMUPOBAHUH TOKOB
pasHbIX hopm
5 Co3maHne CHCTEMBI aBTOMAaTH3alluU 3 3 5
chema u3Mepenuii Ha 6aze OBEH
Scada
Bcero 17

4.5. KypcoBoe npoeKkTupoBaHue/ BBHIIIOJIHEHUE KYPCOBOU pabOTHI
ens xkypcoBoit pabotel: Pacuer u pa3paboTka mneYaTHOM TUIATHI, OPTAHHU3AIUA
IPOM3BOJICTBA JKCIEPUMEHTAIBHOW MapTUU HM3MEPUTENBHBIX YCTPOHCTB B  CHCTEMax

yIpaBiIeHUS
YacoB mpakTHUECKON MOArOTOBKHU: 17

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

4.6. CamocrosTenpHas padoTa 00yJarOIIXCs

Buasl camocTosTenbHOM pa60TBI " €€ TPYAOCMKOCTD IMPUBCJCHLI B Ta6.HI/II_Ie 1.

Tabmuna 7 — Bunbel camocTosTenbHON paboThI M €€ TPYA0EMKOCTh

Bunx camocrositensHOM paboThI

Bcero, | Cemectp 3,

qac qac
1 2 3
M3ydeHne TeOpeTHIecKoro MaTepuaa 10 10

qucuuriaHbl (TO)




KypcoBoe npoextuposanue (KII, KP) 17 17
PacuerHo-rpaduueckue 3ananus (PI'3)
Brimonaenue pedepara (P)
[ToaroroBka K TEKyIIeMy KOHTPOJIO 10 10
ycneBaemoctu (TKY)
Jowmamaee 3ananue (J13) 10 10
Kontposbabie paboTsl 3a0unnkoB (KP3)
[ToaroroBka K MpOMEXKYTOUHOM 10 10
arrectanuu (I1A)

Bcero: S57 57

5. IlepeueHnb y4eOHO-METOAMYECKOTO OOECTICUCHUSI
JUTSI CAMOCTOSITEIILHOM pabOThI 00YYAIONUXCS IO TUCIHUIUINHE (MOIYJIIO)
Y4eOHO-MeTOIMYEeCKHe MaTepUallbl JIsl CAaMOCTOSTENIbHOW paboThl 00YUYaIOMIMXCSl yKa3aHbl B

ma. 7-11.

6. [lepeueHp MeYaTHBIX U 3JIEKTPOHHBIX Y4EOHBIX U3AHUN
[TepeueHs eYaTHBIX U 3JEKTPOHHBIX YUEOHBIX U3IaHUH TIpUBEIeH B TabmuIe 8.
Tabnuna 8— IlepedeHb MeYaTHBIX U JIEKTPOHHBIX YUEOHBIX M3TaHHIA

Iudp/
URL agpec

bubnuorpaduyeckas ccpuika

KomuectBo
IK3EMITISIPOB B
onoImoTeke

(kpome
AJEKTPOHHBIX

AK3EMILISIPOB)

https://znanium.c
om/catalog/docu
ment?id=361727

Aragonos, A. 1. CoBpemMeHHas peneitHas 3aiura
1 aBTOMATHKA 3JIEKTPOIHEPTETUUECKUX CUCTEM :
yuebHoe nocooue / A. . Aradonos, T. IO.
Bpocruiosa, H. b. Jl>xazoBckwuii. - 2-e u3 .,
nepepad. u gon. - Mocksa ; Bonorna : Ungpa-
Wmxenepus, 2020. - 300 c. - ISBN 978-5-9729-
0505-8.

https://znanium.c
om/catalog/docu
ment?id=362810

WBanoB, A. A. ABTOMaTH3aIMs TEXHOIOTHYSCKUX
MIPOLIECCOB U MPOU3BOJICTB : yueOHOE nmocodue /
A.A. BaHOB. — 2-¢ U311., HCTIp. H J01. — MoOcCKBa
: ®OPYM : UHOPA-M, 2020. — 224 c. - ISBN
978-5-00091-535-6.

https://znanium.com
/catalog/product/189
4458

[[BeTkoB, @. A. [IporpamMmMHO-KOH(pUTYypHpYEMBIE
paaroyCcTpONCTBA: MPUHIIMIIBI IOCTPOEHUS U
JITOPUTMBI 00paOOTKH CUTHAJIOB : yueOHOe
nocobue / ®@. A. I{serkos, B. B. Tepemkos ;
HOxHbI# penepanbHbIil yHUBEpcHUTET. - PocToB-Ha-
Hony ; Taranpor : U3gatensctBo FO)HOTO
¢benepanpHOrO YHUBEepcuTeTa, 2020. - 163 c. -
ISBN 978-5-9275-3633-7.

https://znanium.com/ca
talog/product/1201949

Tomwnbckuit, B. b. MUKpoaieKTpOHHBIE
M3MepUTENbHbIE TpeoOpa3oBaTeny : yueOHoe
nocodue / B. b. Tonunbckuid. - 4-e u3a. - Mocksa :
Jlaboparopus 3uanwmii, 2020. - 496 c. - ISBN 978-5-
00101-720-2.



https://znanium.com/catalog/document?id=361727
https://znanium.com/catalog/document?id=361727
https://znanium.com/catalog/document?id=361727
https://znanium.com/catalog/document?id=362810
https://znanium.com/catalog/document?id=362810
https://znanium.com/catalog/document?id=362810
https://znanium.com/catalog/product/1894458
https://znanium.com/catalog/product/1894458
https://znanium.com/catalog/product/1894458
https://znanium.com/catalog/product/1201949
https://znanium.com/catalog/product/1201949

https://znanium.com/ca
talog/product/1880662

lapenuna, C. A. ABToMatu3anus U3MEpPEHU,
UCTIBITAHUN M KOHTPOJIA : yueOHoe mocobue / C. A.
lNapenuna, K. I1. Jlarsimenxo, 1. FO. Ceprees. -
XKenesznoropck : Cubupckas mokapHo-cracareiabHas
akagemusa I'TIC MYC Poccun, 2020. - 486 c. -
TeKcT: 2IEKTPOHHBIN.

https://znanium.com/ca
talog/product/2092442

Onemyk, B. A. ABToMaTu3anus npou3BOJACTBEHHBIX
MPOLIECCOB B MAITUHOCTPOCHUU : ydeOHOe mocodue /
B. A. Onemyk. - Mocksa ; Bosorna : Uadpa-
Wmxenepus, 2023. - 152 c. - ISBN 978-5-9729-
1315-2.

K.B. Emudanues. T.IL.Mumypa. Merponorus u | 20
pagrou3MepeHusl. Ocobennoctu M3MEpEHHS
NEPEMEHHOTO  HANpsHKEHHS  pasHbIX  QopMm
(Meronnueckne  yKka3aHHs K BBIIOJHEHHIO
naboparopHoit padoter) M3n-so CII6.: PUL] T'YAIL,
2021. 24c

K.B. Enuganues. T.II.Munrypa. Metposorus u 20

u3Mepenus. MccnenoBanue HENMPEpbIBHBIX CUTHAJIOB
¢ momoipio octmutorpada.(Meronuueckue
yKa3aHUs K BBITIOJIHEHUIO JIa00paTOPHOI paboThI)
Wzn-so CI16.: PUL] T'VAIL 2020. 32¢

7. IlepeueHb 3IEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB
MH(POPMAIMOHHO-TEIEKOMMYHUKAITMOHHOU ceTn « THTepHeT»
Ilepeuens JJEKTPOHHBIX 00pazoBaTeIbHbIX pecypcoB UH(POPMALIMOHHO-
TEJIEeKOMMYHUKAUMOHHONW ceTu «/HTepHeT», HEOOXOAMMBIX JJIsi OCBOEHHUS JAUCLHUILIMHBI

npuBeseH B Tabmuie 9.

Tabmma 9 - IlepeyeHp 5SIEKTPOHHBIX 00pa30BaTENBHBIX PECYpcOB HH(MOPMAIOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTu «MHTepHeT»
URL Haumenosanue
azapec
https://www.instel.ru/izdaniya/voprosy- Kypnan BAK «Bomnpocsr
radioelektroniki/ Pamo3IEKTPOHUKI

https://www.vniiftri.ru/

TCEXHUYCCKUX pa,Z[I/IOI/ISMepeHI/Iﬁ

Oranonsl Beepoccuiickoro HUM pusuko-

https://owen.ru/

Caiit npoussogutenst KUIT «KOBEH»

https://new.abb.com/ru

Caiit npousBoautenst KUIT «<ABB»

https://phet.colorado.edu/

OTkpbITas BUPTyalbHas OHJIANH- JabopaTopus

Circuit Simulator Applet

(falstad.com) OTKPBITHII pecype IO CUMYJISIIAN

ABTOMATU3HWPOBAHHBIX MPOICCCOB

8. Ilepeuens HHPOPMAITMOHHBIX TEXHOJIOTHI

8.1. [lepeuenp MPOrpaMMHOTO OOECTEUEHUs, HCIONIB3YEeMOrO TpPHU OCYIIECTBICHUU
00pa3zoBaTeNbHOTO MPOIEcca MO TUCIUTIITHHE.
[lepeueHp UCTIOIB3YEMOT0 IPOTPAMMHOTO OOecTieueHus mpencTasieH B Tabmuiie 10.

Tabmumna 10— [TepeueHs mporpaMMHOT0 00€CIIeUCHHS

Ne i/t

HanmenoBanue

He npenycmorpeno



https://znanium.com/catalog/product/1880662
https://znanium.com/catalog/product/1880662
https://znanium.com/catalog/product/2092442
https://znanium.com/catalog/product/2092442
https://www.instel.ru/izdaniya/voprosy-radioelektroniki/
https://www.instel.ru/izdaniya/voprosy-radioelektroniki/
https://www.vniiftri.ru/
https://owen.ru/
https://new.abb.com/ru
https://phet.colorado.edu/
https://www.falstad.com/circuit/

8.2. Ilepeuenp MH(POPMAIIMOHHO-CIIPAaBOYHBIX CHCTEM,UCII0JIb3yEMBIX pu
OCYIIECTBJICHUH 00pa30BaTEILHOTO MpOoIiecca Mo AUCIUIIITHHE

[lepeyenp wHCMONB3yeMbIX HMH()OPMAIIMOHHO-CIIPABOYHBIX CHCTEM IMPEJCTABICH B
Tabymue 11.

Tabmuna 11— Ilepedyens HHPOPMALIMOHHO-CITPABOYHBIX CHCTEM

Ne i/t HaumenoBanue

He npenycmoTpeno

9. MarepuanpHO-TeXHHUYECKas 0aza
CoctaB MaTepHalbHO-TEXHUYECKOW 0a3pl, HEOOXOIMMOW Uil  OCYIIECTBICHHS
00pa3oBaTeNLHOTO MpoIiecca 10 AUCIUILTNHE, TPeCcTaBieH B Tabuiel 2.

Tabmuua 12 — CoctaB MaTepuaIbHO-TEXHUUYECKON 0a3bl

Ne HanmeHnoBaHnue cocTaBHON 4acTH Howmep aynuropun
/T MaTepHaTbHO-TEXHUYCCKOM 0a3bl (ipu HEOOXOTUMOCTH )
1 | JJabopatopus «l{udpoBoii METPOITOTHI 13-13
Jlaboparopus «MeTpoJaoruu U TEXHUYECKUX U3MEPEHUID) 52-51

10. OueHoYHBIE CpeACTBA IS MPOBEACHUS TPOMEKYTOUHOHN aTTeCTaIluu
10.1. CoctaB OIICHOYHBIX CPEICTBIUISI MPOBEACHUS IPOMEKYTOUHON aTTECTAlNH
00yJaromuXxcs 1Mo JUCIUTUINHE MPUBEACH B Tadymie 13.
Tabnuna 13 — CocTaB OIEHOYHBIX CPEJCTB A7 MPOBEACHUS MPOMEKYTOUHON aTTeCTalluu

By npomeKyTo4HON aTTecTaluu [lepedyeHp OLICHOYHBIX CPEACTB

DK3aMeH Crucok BOMPOCOB K 9K3aMEHY;
DK3aMeHAIMOHHbIC OUJICTHI;
3amaun;

TecTEl.

BrimonHeHne KypcoBoit paboThl DKcrepTHas OIleHKa Ha OCHOBE TPeOOBaHUH K
COAEP)KAHUIO KypCOBOM paboThI o
JIMCLUTIIINHE.

10.2. B kadecTBe KpUTEpUEB OLIEHKH YPOBHS C(HOPMUPOBAHHOCTH (OCBOEHHUS)
KOMITETCHIINM O0OYyJarOIIUMUCS MPUMEHSIETCS S-OallibHas IIKaia OLEHKH c(HOPpMUPOBAHHOCTH
KOMIIETEHIIN, KOTopasi mpuBezeHa B Tabnuie 14. B TeueHue cemMecTpa MOXKET UCTIOIb30BATHCS
100-6annpHast ~ IIKajga  MOJYJIBHO-PEHTHHTOBOW  CHCTEMBI ~ YHHUBEPCUTETa,  IpaBHIIA
UCIIOJIb30BaHUSI KOTOPOH, YCTaHOBIIEHBI COOTBETCTBYIOLINM JOKaJIbHBIM HOPMAaTUBHBIM aKTOM
['YAIL
Tabmuua 14 —Kpurepuu onieHKH ypoBHS c(hOPMHUPOBAHHOCTH KOMIETEHITHH

OrreHKa KOMITETEHITUHN

XapakreprcTika chOpMUPOBAHHBIX KOMIIETEHIIHI
5-0aiubHas mKana P P (popmpo

— oOyyaronuiics TiyOOKO M BCECTOPOHHE YCBOMJ IPOrPaMMHBIH

MaTepHai;
«OTJINYHO» — YBEPEHHO, JIOTUYHO, [10CJIEI0BATEIbHO U TPAMOTHO €r0 U3J1araer;
«GAYTEHO» — ONMHUpPAsCh HAa 3HAHMUSI OCHOBHOW M JIOMOJHUTENILHOMN JHUTEpaTyphl,

TECCHO IMPUBA3BIBACT YCBOCHHBIC HAayYHBIC TITOJIOXKCHUA C
HpaKTquCKOﬁ ACATCIIbHOCTBIO HAITPABJICHUS




OI1reHKa KOMIIETEHITN

5-0ayuipHad IIKaIa

XapakTepucTuka chopMUPOBAHHBIX KOMIIETEHIIUHA

— yMeo 000CHOBBIBAET U ApTYMEHTUPYET BBIIBUTACMEBIE UM HJICH;
— JIeJIaeT BBIBOALI H 0000IICHM,
— cBOOOJIHO BIIaJIcET CHCTEMOM CIIeNUaTM3UPOBAHHBIX TOHITHH.

(XOPOLIO»
(Ga4uTCHO»

— o0y4Jaronuiicst TBEpJO YCBOMI NMPOrPaMMHBIN MaTepuall, FPaMOTHO
U 10 CYIIECTBY H3JIaraeT ero, ONUpaschb Ha 3HaHUS OCHOBHOM
JUTEPaTypPhI;

— HE JIOMYCKAET CYLECTBEHHBIX HETOYHOCTEN;

— YBSI3BIBACT YCBOEHHBIC 3HAHUSA C MPAKTUYECKOW ACSTEIbHOCTHIO
HAIpPAaBIICHUS;

— apryMeHTUPYET Hay4YHbIE MOJIOKEHUS;

— JIeTIaeT BBIBOJIBI M 00OOIICHHUS,

— BJIJICET CUCTEMOM CIelIMaTu3UPOBAHHBIX MOHITHA.

«YAOBJICTBOPUTCIIBHO»
<Ga4YTCHO»

— o0yyaronuiicst yCBOMJI TOJbKO OCHOBHOM IPOrpaMMHBIN MaTepHal,
[0 CYLIECTBY M3JIaraeT €ro, ONHpasiChb Ha 3HAHUS TOJBKO OCHOBHOMU
JUTEPATYpPhL;

— JIOIyCKAeT HeCYLIECTBEHHbIE OIUMOKU U HETOUHOCTH;

— UCHBITHIBACT 3aTPYAHEHMsI B NPAKTUYECKOM IPUMEHEHUHU 3HAHUU
HaIpPaBJICHUS;

— cJ1a00 apryMEHTHPYET HayuHbIE [1OJI0KEHMUS,;

— 3aTpyaHseTCs B (OPMYIMPOBAHUN BBIBOJOB M 000OIICHHUI;

— YaCTUYHO BJIaJIeeT CUCTEMOH CIELMAIN3UPOBAHHBIX TOHITHH.

HCYIOBJIICTBOPUTCIILHO»
<HC 3a4YTCHO»

— oOyyaromuiics He YCBOWJI 3HAUUTEIBHOM YacTH IPOrPaMMHOIO
MaTepuaa;

— JIOMYCKaeT  CYIIECTBEHHBbIE OMMOKA H  HETOYHOCTH  IPH
PAacCMOTPEHHU MPOOIEM B KOHKPETHOM HAIPaBICHHUH;

— MCTIBITHIBAET TPYIHOCTH B MIPAKTUYECKOM PUMEHEHNUHN 3HAHUM;

— HE MOXET apryMEHTHPOBATh HAYYHBIE MTOJIOKECHHS,

— He QOpMYJIHUPYET BHIBOJAOB U 0000OLIECHHIA.

10.3. TunoBbie KOHTPOJIbHBIC 33aHUS WIIK MHBIE MaTePUAIIBI.
Bormpocs! (3agaun) nmst sKk3ameHa mpeIcTaBlieHbl B Tadnmie 15.

Tabnuma 15 — Borpocs! (3agaun) 115 9K3aMeHa

Ne /1t

Kon

Ilepedens BompocoB (3aa4) IJIs SK3aMeHa
P p ( o )I[ HHJAUKATOpa

1 Onummure [TJIK: norpemrHoct npeodpazoBaHust OJHUX I1K-1.3.2

(bu3MUeCKUX BEITUYUH B IPYTUe U UX Pa3HOBUHOCTH.
[Tpunuun padots! ocunsuiorpadpa AKUIL. Buae
HanpsDKeHUH B cucTeMe yrpasieHus npudopom. Cocras
AMIUIMTY/IHOTO BOJIbTMETpa

2 OnumuTe MaTeMaTH4YeCKUe MOJETH MH()OPMaIIMOHHO- I1K-1.3.2

M3MEPUTENIbHBIX YCTPOUCTB ISl IBUTATEIBHBIX YCTAaHOBOK,
TEJIEBU3MOHHO-MH()OPMAIIMOHHBIE, TEIUIOBU3UOHHBIE,
Ja3epHble, paAHOIOKAIIMOHHBIE YCTPOMCTBA U METOIBI
nepeauy CUTHAJIOB C JAHHBIX YCTPOMCTB.

3 OrnummTe 3a1a01Ke reHepaTopel, MOAYJISIIHOHHBIE IIK-1.3.2

yCTpOﬁCTBa, OKOHCYHBIC YCHUIIUTCIIN MOIITHOCTH.

4 Onumure aHTEHHBIE CUCTEMBI, X XapakTepuctuku. Meroasr | I1K-1.3.2

Monynauuu. Paguonpuemusie yctpoiicta. [Ipuniun paboTsl
ocumorpaga AKHUIIL. Buasl HanpsikeHuit B cucteme




ynpasieHus npubopom. CocTaB aMIUIUTYJHOTO BOJIBTMETpA

Onumure OCHOBHBIE CTaHIAPTHI, PETYIUPYIOLIUE TOPSA0K
MIOBEPKHU DJICKTPOHHBIX UHTEIUIEKTYaIbHbIX JaTYMKOB

I1K-2.3.1

OnuirTe CBOMMU CI0BaMU PaIMOONPEIeTICHUE TapaMETPOB
JBUKEHHS] KOCMUUYECKHUX araparoB. M3MepeHnue qanbHOCTH,
YTJIOBBIX KOOPAUHAT, paaualbHOM CKOPOCTH Ha OCHOBE
ahdexra lomnepa. OnieHKa TOYHOCTH ITHUX U3MEPCHHI.

I1K-1.3.2

Onumure 0CHOBHI peoOpa3oBaHMs CUTHaNA [0 TeopeMe B.
KotenbHukoBa. 5 6a30BbIX KOMIIOHEHTOB, HEOOXOIUMBIX IS
TpaHnchopMalMy U Mepe/laur CUTHaJIa Ha JabHUe
paccTosiHUs

I1K-1.3.2

Onumurte JIUCTaHIIMOHHOE yIIpaBIeHUE NpudopamMu st
KOHTpOJIs 1aBiaeHus. CUCTeMbl YIIPaBIIEHUSI U3MEPEHHEM
nasiieHus. Cunbgonsl. ['oppupoBannsie MeMOpaHbl. [ nOkue
nuadparmel. Xnonatoime memOpansl. CpabaTeiBaHue
CHCTEM YIpaBIeHHs 0€30MacHOCTHI0 MAaHOMETPOB IIPH
KPUTHYECKOM MOBBIIIICHUH JJABJICHHUS.

I1K-1.3.2

[Mpoananmusupyiite [IJIK «OBEH», mpuHIun koMMmyTaiuu ¢
CHUCTEMaMHU U3MEPEHUs Y CTPOUCTBO, IPUHIMUI ACHCTBUS,
OCHOBHBIC METPOJIOTHYECKHE XAPAKTEPUCTUKHU.

IIK-1.V.1

10

Yro BbI y3HAIM PO OCHOBHBIE CTaHAAPTHI U D3,
peryJmpyoine padboTel C H3MEPUTEITHHBIMU YCTPOUCTBAMU

I1K-2.3.1

11

B kakoM COCTOSIHMU MBI HE MOKEM HCIIOJIL30BaTh
ABTOMATHUYCCKOC TCCTUPOBAHUC IJIsSI MCTOAA Aglle

[IK-2.¥ .2

12

Kakwue Ttumsl ppeliMBOpPKOB UCIIOJIb3YIOTCS IIPU
TECTHUPOBAHUH ABTOMATU3ALIUH IPOIPAMMHOI0 00ecreueHus!

[IK-2.¥ .2

13

Pacckaxxute o QTP (Quick Test Professional)

I1K-2.V.2

14

[Tpoananu3upyiite, KakuM JTOKYMEHTOM perjiaMeHTUPYeTCs
00s13aTeIbHOCTH OPOPMIIEHUS TPOTOKOJIA TI0 PE3yIbTaTam
nosepku? Eciu Mbl BeinonHsieM noepky st CU
cOOCTBEHHOT0, BHYTPU3aBOJICKOT'O UCIIOJIb30BaHUs, TO
MOYKHO JIM TOBEPKY O(POPMIIATH TaK, KaK Mbl yCTAHOBUM
caMmH, U KaKuM JIOKYMEHTOM 3TO pa3peuieHo? Bonpoc cBsizan
C TeM, 4TO, HalpuMmep, Ha 3aBoze okosio 1000 naukaropos
yacoBoro Tuna. Ecnu Ha Bce opopmIIaTh IPOTOKOJI, TO 3TO
3aHMMAaeT MHOTO BPEMEHM, [1a U LIEHHOCTh 3TOr'0 MPOTOKOJIA
COMHMTEJIbHA

[IK-2.Y .2

15

[Tpoananusupyiite, Kakue 3a1a4u U MEPONPUATHUS BKIIOUAET
B ce0st HarpaBienue «MHpopmaTu3zanus B o0iacTu
METPOJIOTHH U 00ECTIeYeHUsI €IMHCTBA U3MepeHui»? U3
KaKHUX MOJICUCTEM U MOAYJIEH COCTOUT (PyHKIIMOHATbHBIN
610k «Metposorus»y PI'MC Poccrannapra?

[IK-2.Y .2

16

Kaxkoii nponecc nmo3pomsier aromatusupoBatb AVUC
«MeTpKOHPOIB»?

[IK-2.V .2

17

Kakue npumepsr nmpumenennst SCADA cucrem B
METAJUTYPrHH Bbl MOYKETE MTPUBECTHU?

[IK-2.V .2

Bompocsr (3amaun) aiis 3ageta / qudd. 3aueTa npejpacraBieHsl B Tadbmuie 16.
Tabnuua 16 — Borpocs! (3aaun) ams 3aueta / qudd. 3auera

Ne i/t

[Tepeuens BompocoB (3ama4) amns 3adera / audd. 3auera

Kon
WHJMKaTopa

Y4eOHbIM MJIaHOM HE MPEAYyCMOTPEHO




[lepeyeHp TeM I KypCOBOTO IPOSKTHPOBAHHS/BBIOIHEHUS KypCOBOH pabOTHI
Mpe/ICTaBJIeHbI B Tabuie 17.
Ta6ymma 17 — [lepedern TeM 11 KypCOBOTO MPOSKTUPOBAHHS/BBITIOJIHEHHSI KyPCOBOH paOOTHI

[TpumepHBIii TepeueHb TeM sl KypCOBOTO MTPOEKTHUPOBAHUS/BBINOIHEHUS

Ne /i .
KypCOBOH pabOThI

1 PacueT cuctembl ynpaBJieHHs CeIbCHHAMHA

2 PaspaboTka natuvka 1uist ynpasieHus: cOOpoM HHPOPMAIUH ¢ KpyrioMepa

3 Pa3paboTka ynpapJsroniero qaTyuka CHCTEMON cOopa BHICOU3MEPCHUN

4 Pacuer cucremsl ynpasnenus [1IJIK

5 Pa3zpaboTka ympapIisitoIiero JaTanKa CUCTeMO# coopa TaHHBIX 00
M3MEPEHUH KOJMYECTBA 000POTOB JIBUTATEIIS

6 Penelinas 3amuTa 1 aBTOMaTHKa U3MEPHUTEIBHBIX CHCTEM

7 [TpoekTrpoBaHNE N3MEPUTEIHLHON CHCTEMBI COOpa TAHHBIX AIEKTPOITUTAHUS

8 Pa3zpaboTka ynpasisitoniero qjaTamka CucTeMoi coopa JaHHBIX 00
W3MEPEHUH YaCTOTHI

9 Pa3zpaboTka ynpasistomniero qjaTanuKa CucTeMoi coopa JaHHbIX 00
W3MEPCHUU JIaBJICHUS

10 Pa3paboTka ynpaBisIoLIero 1aT4uKa CHCTeMoil cOopa JaHHbIX 00

u3MepeHun npoduorpada

Bompocel s mpoBeneHHs MPOMEXKYTOUHOH aTTecTalil B BHUAE TECTHUPOBAHUS
npeJICTaBICHBI B Tabwmie 18.

Tabmuna 18 — [IpumepHBbIii IepeueHb BOITPOCOB ISl TECTOB

Ne i/t

[IpumepHBIii IepeueHb BOPOCOB /7Sl TECTOB

Kon
WHJUKaTOpa

1

Ha3zoBute cTanaapThl XapakTepHbIC IS JaHHON JTUCIMILIHHBI{

~['OCT P UCO 10001-2009 MeHemKkMeHT KadecTBa. Y JOBIETBOPEHHOCTD
notpeduTeneii. PekoMeHIaum monpaBmuiiaM MOBEICHUS [Tl OpraHu3aIui
~I'OCT P UCO 10002-2009* MeHemKMEHT OpraHu3aluu.

VY noBneTBOpEeHHOCTH MoTpeduTeneil. PykoBoaCcTBO 1O yHpaBiIeHUIO
MPETEH3USMH B OpTraHU3aIUIX

=[Ipunnun npumeHeHus TeopeMbl KoTensHUKOBA;

=[Ipunnun npumeHeHus 3akona byrepa-Jlamoepra bepa;

[1K-2.3.1

Onumure 'OCT P UCO- 3t0
=["'apMOHM3UPOBAHHBII CTAaHAAPT
~TY

~CTII

~MeXrocyjapCBTEHHBIN CTAHIAPT

[1K-2.3.1

JIMCKpEeTHbIE CUTHAIBI OTIUCHIBAIOTCS: {

=PemeTuareivMu ynkunsamu —nocnenosarenbHoctaMux(nT), rae T = const
— MUHTEepBaJ (EpUOJT) TUCKPETU3AIUH;

~[IpeprpiBatorieiicst yHKIMEH, cTpeMsiIencs K HyIio;

~HenpepbIBHOH (MM KYCOYHO-HENPEPBIBHOW) PyHKIMEHX(t);

11K-2.3.1

[Ipoananu3upyiite, nouemMy UCIBITAHUS HA HAJEAKHOCTh
obopynoBanus mpousBoauTcs corimacHo ['OCT: {
=27002-2015;

~53442-2013;

~23345-2013;

~HCT IPAaBUJIbHOI'O OTBCTA,

11K-1.3.2



https://docs.cntd.ru/document/1200073894#7D20K3

3akonunte ¢pa3y : «[Ipu MIaHUPOBAHUH UCTIHITAHUS HA HAJICKHOCTh
000pyI0BaHUsI HEOOXOJUMO PACCUUTATD CIICAYIOIIMEIaHHBIC. . . » {
=4acTOTa OTKA30B;

~0JIOKUPOBAHHE OTKA30B;

~BOJIbT-aMITEPHYIO XapaKTEPUCTHKY;

~HET MPaBHJILHOTO OTBETA,;

T1K-1.3.2

Omnpenenure, 4To 300pakeHo Ha GOTO: {
=Kouseiiepnsiiit ALIIL;
~Mmnorocryneuatsiii ALIT;
~Ilapannenpubiit AL

~Bce 0TBEThI BEpHBI;

IIK-1.V.1

Onumure nodstue Scada

=Cucrema AucneTyepu3ali U aBTOMaTU3MPOBAHHOTO yUyeTa
U3MEPEHUIN

~AHaJ13 pa3IuvHbBIX TPO0JIEM B pabOTe CHUCTEM

~AHanu3 BUJIOB U MTOCJIEACTBUI BBEJCHHBIX YIIYUIIEHUI
~CurcTema 3JIEKTPOHHOT'O CYUTHIBAHUS

I1K-1.3.2

AHAIIOTOBBIE CUTHAJIBI OITCHIBAIOTCS:

= HenpepsIBHOH (MJIM KYCOUHO-HEMPEephIBHON) QyHKITUEHX (t);
~[IpepriBatomielicst G yHKIMEH, CTPEMSIILEICS K HYITIO;
~OYyHKIMEH MOCTOSTHHOTO MEHSIOLIErocs BUA,

[1K-1.3.2

3akonunTte (hpa3zy: «jis nmpencraBiieHus, nepenadin HoopadboTKu
uHpopMaIUY B HHYOPMAITMOHHBIX CUCTEMAaXHCIIOJIb3YIOTCS pa3InyHbIe
BUJbI CUTHAJIOB. HOI[ CUTHAJIOM IMOHUMACTCA...» .

=duznyeckuii mporiecc, 3HaAYCHU TapaMeTPOB KOTOPOTO OTOOPAKAIOT
HEKOTOpYI0 HH(popMaIuio uircooduenue. MudopmaruBHbIMU
napaMeTpamMy TaKHXCUTHAIOB MOTYT OBITh aMILTUTY/1Q, JUTUTSILHOCTb,
qacToTa, (hasa;

~®DuU3NYeCcKuil Tpoliecc, 3HAaYCHHS TapaMeTPOB KOTOPOTO OTOOPaKaIOT
HEKOTOpYI0 HH(popMaIuio uircoodenune. MuhopmatuBHEIMU
rapaMeTpamMu TAKHXCUTHAIOB MOTYT OBITH COIIPOTHRIICHHE, MOIITHOCTH;
~®Du3nYecKuit mporiece, 3HaYeHHs MapaMeTPOB KOTOPOTO OTOOPaKaOT
HEKOTOPYI0 HHPOpMAIIHIO WK coobmienne. MHpopMaTuBHBIMU
napaMeTpamMy TaKHX CUTHAJIOB MOTYT ObITh aMILTUTY1a, KPYTAIIUN
MOMEHT,U3ru0aroIiee yCuine.

[1K-1.3.2

10

OnuimmMre AUCKPETHBIM CUTHAI JIOTHYECKOTO
KOHTpoJuIepa. ITOT CUTHAI -
=KBAaHTOBAHHBIN U IPEPBIBUCTHIN

~CHTHaJ, KOTOPBIH SIBISETCS IPEPHIBUCTHIM
~CUTHAJI HETIPEPBIBHBIN

~CHTHaJ KBAHTOBAHHBIN

11K-1.3.2

11

[Ipoananu3upyiite, 4T0 UGPOBHIE CUTHABI TPEICTABISIOT

co0o0Ii:

=KBaHTOBaHHbIE 10 YPOBHIO JUCKPETHBIE CUTHAIIBI U OTIHCHIBAIOTCS
KBaHTOBAaHHBIMH PEIIETYATHIMU (PYHKIIHUAMH;

~KBaHTOBaHHBIE 110 YPOBHIO aHATIOTOBBIE CUTHAJIBI U OTHCHIBAIOTCS
KBaHTOBAaHHBIMH PEIIETYATHIMU (PYHKIIHUAMU;

~KBaHTOBaHHBIE IO YPOBHIO TUCKPETHBIE CUTHAIIBI HOTTHCHIBAIOTCS
HEKBAaHTOBAaHHBIMH PEIIECTYATHIMU (QYHKIIUSIMU;

I1IK-1.3.2

12

IKakrie MOMEHTBI YUYUTBIBAIOTCA IPU INITAHUPOBAHUU 3Talla aBTOMaTI/I3aI_[I/II/I?

Ha sTare ITAaHUPOBAHUSA aBTOMATHU3alluN H€O6XO)II/IMO YUYUTEIBATH

[IK-2.Y .2




CJIETyIOIE€ MOMEHTBI:
=Br160p «IIPaBHILHOT0» WHCTPYMEHTA aBTOMATH3AI[UU

=[Inardopma aBTOMaTH3aIMU BBIOOpA, €CIIU TAKOBasi UMEETCS
=IlepeyeHp BXOAAIIUX U BBIXOISIIMX 3JIEMEHTOB JIJIi aBTOMATU3AIIUHI
=Hactpoiika TecToBOM Cpeibl

=[loaroroBka rpaduka rpaHTOB C TPaAPUKOM BBITOJIHEHHUS IPOEKTA JJIsI
pa3pabOTKHU U BBIIOJIHEHUSI TECTOBOTO CIICHAPHSI.

~OrnpeaenuTb CKOPOCTh 3aKPHITUSI TECTOB

13

Kakue mpuMepsl 3TanoB Mpo1ecca aBToMaTU3alum?

B mporecce apTomMaTu3anuu 3a4€MCTBOBAHbI CIEAYIOLINE ATAIlbI:
=Bp100p HHCTpYMEHTA TECTUPOBAHMS

=Onpenenuth 00beM aBTOMATHU3AINH

=[InanupoBanue, Tu3aiiH U pa3paboTka

=BrInmoHeHnEe TecTa

~CerMeHTanus

[IK-2.Y .2

14

[Tpoananu3upyiite, B KAKOM COCTOSTHUN MBI HE MOKEM HCIIOJIb30BaTh
ABTOMATHYECKOE TeCTHpPOBaHue uisi Metona Agile?

IABTOMaTHY€ECKOE TECTUPOBAHHUE OECIOJIE3HO JIIsl THOKUX METO/I0B B
CJICAYIOLIMX YCIOBUSIX

=Korga Agile-tectupoBanue Bcerna Tpedyet u3MeHeHHs TpeOOBaHUIA
=Korga B Agile TpebyeTcs ncuepnbIBaroIlnil ypOBEHb TIOKyMEHTAlUN
=I1oaXOANUT TONBKO JJISl TEX PETPECCHOHHBIX TECTOB BO BPEMs THOKOTO
TECTUPOBAHUS, KaK HEIIPEPbIBHAS UHTETpallUsl

~MO>HO UCIIONIB30BaTh ISl YMEHBIICHUS JIUTEIHHOCTH MpoIiecca
o0y4deHus

[IK-2.¥ .2

15

[Ipoananu3upyiite, Koraa Bbl aBTOMATU3UPYETE TECT?
ABTOMaTH3aLs IPEAIOYTUTEIbHEE B CIEAYIOIUX CIydasx
=IToBTOpstomuecs 3anaun
=TecT ¢ HECKOJIBKUMHU HAOOpaMHU JaHHBIX
=[Ipumeprl perpeCCUOHHBIX TECTOB
=00b14HO pemeHre ocHoBbIBaeTcs Ha ROI (okynmaemMocTH HHBECTHLINI).
~ ABTOMaTH3alus HEOOXOUM JIUIIb B CIIy4ae Yrpo3bl pPUHAHCOBBIM
MCKaM

[IK-2.¥ .2

16

[Ipoananu3upyiite, Koraa Bbl HE CTAaHETE aBTOMAaTU3UPOBATh TECTUPOBAHKE?
He crnemyer aBTOMaTH3UPOBATh B CICTYIOIIUX CIydasix

=Kora TecTupyeMoe MpuiIoKeHNE 9aCTO MEHSICTCS

=OHOPa30BbIE TECTOBBIC TPUMEPBI

=Adhoc - ciyuaitHoe TecTUpOBaHUE

~ABTOMATH3aIIMs TECTOB HE MPEICTABISET HEOOXOAUMOCTH ISt
YCKOPEHHSI TPOU3BOAUTEIILHOCTH U O0YICHHS

[IK-2.¥ .2

00y4YeHusI, IpeJICTaBICHbI B Ta0mie 19.

Tabmuua 19 — IlepeueHb KOHTPOJIBHBIX paboOT

HepequL TEM KOHTPOJIbHBIX pa60T 10 JUCHUIIIINHE 06yqa101u1/1x051 3a04HOM (I)OpMBI

Ne /1t

[lepeueHb KOHTPOJIBHBIX PabOT

He npenycmorpeno

10.4. MeToguveckie  MaTepHabl,  ONPEACIAIONINEe  MPOUEAYPhl  OICHWBAHHS
WHAWKATOPOB, XapaKTepU3YIOUIUX JTanbl (OPMUPOBAHUS KOMIIETEHIIUH, COJEp>KaTcs B
JOKAJIbHBIX HOpMaTUBHBIX akTax [YAIIL, pernaMeHTUpYHOIIUMX TMOPAIOK W MTPOLEAYPY




MPOBEICHUS TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH M MPOMEKYTOUHOM aTTecTallui 00yJaroInXCst
I'VAIL

11. Meroaudeckue yKa3aHus A1 00y4JarOmUXCs 0 OCBOCHUIO JUCITUTUTHHBI

11.1. Meroauyeckue yKazaHus I OOy4YalOIIMXCSA IO OCBOCHHUIO JICKIIMOHHOTO
MaTepuaia

OcHOBHOE Ha3HAYEHHUE JIEKIIMOHHOTO MaTepHala — JIOTUYECKU CTPOMHOE, CUCTEMHOE,
rIyOOKOe M SICHOE HW3JIOKEHUEe ydyeOHoro Martepuana. HasHaueHHe COBpPEMEHHOW JICKIIUU B
paMKax JAMCLUUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(POPMAIMIO MO TeME, & B OCBOCHHUHU
dyHIaMEHTAIBHBIX MPOOJeM AWCHMILIAHBI, METOJOB HAy4yHOTO TO3HAHHS, HOBEHIINX
JOCTHKEHUI HaydyHOU MbIciid. B yuyeOHOM mporecce JeKUrs BIMOJIHIET METOI0JIOTHYECKYIO,
OpPTraHU3AIMOHHYIO U MHGOPMAITMOHHYIO QyHKIMU. JISKIUS pacKphIBaeT MOHATUHHBIN ammapaT
KOHKPETHON 00J1acTH 3HaHUS, €€ MpoOJieMbl, JaeT IeJIbHOE MPEICTaBICHHUE O AMCLMUILIMHE,
MOKA3bIBACT B3aUMOCBS3b C JIPYTUMU JUCIATLTTHAMH.

[InaHupyeMble pe3yibTaThl IPU OCBOSHUHU 00YYAIONIMMUCS JIEKIIMOHHOTO MaTepuana;

— TIONy4YeHUE COBPEMECHHBIX, IICJIOCTHBIX, B3aMMOCBS3aHHBIX 3HAHWH, YPOBEHB
KOTOPBIX OIPEIEISIETCS LEIEBOM YCTAHOBKOM K Ka)K10M KOHKPETHOU TEME;

— TOJy4YeHHE OMbITa TBOPUYECKOM pabOThI COBMECTHO C MPEIOIaBaTelIeM;

— pa3BuTHEe Mpo(ecCHOHANBHO-/IEIOBBIX  KayecTB, JIOOBM K TMpeAMeTy U
CaMOCTOSITENIbHOTO TBOPUYECKOT'O MBIIIJICHHUS.

— TIOSBJICHHE HEOOXOJMMOIr0 HWHTEpeca, HEOOXOIUMOro JUIsl CaMOCTOSTEIHHOU
paboThI;

— TONy4YyeHHE 3HAHMM O COBPEMEHHOM YpPOBHE Pa3BUTHS HAyKH M TEXHUKH U O
MPOTHO3€ UX Pa3BUTHsSI HA ONMKaMIIne TObL;

— HAYYHUTHCS METOIMYECKH 00pabaThiBaTh Marepwall (BBIICISITH TJIABHBIC MBICIU U
MOJIOKEHUS, TPUXOAUTh K KOHKPETHBIM BBIBOJAM, TOBTOPSITh WX B  Pa3IUYHBIX
bopMynupoBKax);

— TOMy4YeHHe TOYHOTO MOHUMaHUS BCEX HEOOXOAUMBIX TEPMUHOB U TIOHSATHH.

JIeKIMOHHBI MaTepual MOXET COMPOBOXKAATHCS JIEMOHCTpAIMeil CcrnaiffioB u
UCIIOJIb30BAaHUEM pa3/IaTOYHOTO MaTrepualia IMPU TPOBEACHHH KOPOTKHX JHUCKYCCHH 00
O0COOCHHOCTSIX MPUMEHEHHSI OT/ACTBHBIX TEMATHK IO TUCIUTUINHE.

CrpyKTypa IpenocTaBieHus JSKIIMOHHOTO MaTepraia:
— JICKIIUU COTJIacHO pa3fenaM (Tabun.3) u temam (Tabmn.4).

Kypc mamepuana ¢ LMS https://Ims.quap.ru/new/course/view.php?id=5766

11.2. Meroauueckue ykazaHus A OOYYarOLIMXCS 1O BBINOJIHEHHIO J1aOOpaTOPHBIX
pabor

B xoze BbimonHeHUs 1abopaTOpHBIX paboT OOyyaromMHCs JOJKEH YIIIyOuTh |
3aKpEeMHUTh 3HAHUS, MPAKTUYECKHE HABBIKH, OBJAJIETh COBPEMEHHON METOIMKON W TEXHHKON
HKCIIEPUMEHTAa B COOTBETCTBHM C KBaIM(PUKAIMOHHOM XapaKTepUCTUKOM oOyuaromerocs.
BrimonHenune 1a00paTopHbIX pabOT COCTOUT U3 SKCIIEPUMEHTATIBHO-TIPAKTUYECKON, pacyeTHO-
AQHAJTUTUYECKON YacTe U KOHTPOJIBbHBIX MEPOIIPHUITUH.

Breimonnenue nabopaTopHbIX paboT oOydaroluMcs SBISETCS HEOThEMJIEMOW YacThiO
U3yYEHHs] JUCIMIUIMHBI, ONpeAeNsieMOd y4eOHbIM IUIAaHOM, W OTHOCUTCS K CpEICTBaM,
00ecIeunBarONINM PEIICHUE CIEAYIOIINX OCHOBHBIX 3371a4 00yJaromerocs:

— TIpHOOpeTeHHE HAaBBIKOB HCCIENIOBaHMA TNPOLIECCOB, SBIEHUH U OOBEKTOB,
U3y4aeMbIX B paMKax JaHHOU JUCIUILIUHBI;

— 3aKpeIUIeHHe, pa3BUTHE W ACTAIM3alUs TCOPETUYECKUX 3HAHWH, MOIydEeHHBIX Ha
JEKIMX;


https://lms.guap.ru/new/course/view.php?id=5766

— TOJIy4YeHHE HOBOW MH(OPMALIUU 110 U3y4aeMOU JUCLIUIUIMHE;
— T[pHOOpeTeHHE  HaBBIKOB  CaMOCTOATENBHOM  paboTBl  C  J1aOOPAaTOPHBIM
000pyTI0BaHUEM U MPUOOPAMH.

3ananue U TpeOOBaHMS K TPOBEJICHUIO JIAOOPATOPHBIX PaboT
JIaboparopHbie pabOThI BBEITIONHSAIOTCS COTIACHO Tabmuibl 6 manHou PIT]]

TuTynpHBIA JHUCT OTYETa JOJDKEH COOTBETCTBOBATh IIAOJIOHY, NPHUBEACHHOMY B
cekTopeHopMaTHBHOM gokymenrtarmu ['Y ATl https://guap.ru/standart/doc

OdopmiteHrie OCHOBHOW YacTH OTYETA JOJDKHO OBITH O(OPMIIEHO B COOTBETCTBHU C
['OCT 7.32-2017. TpeboBaHust MpUBEICHBI B CEKTOpEe HOpMAaTUBHOW AokymeHTtanuu ['YAIl
https://quap.ru/standart/doc

[Ipn dbopmupoBaHuu CIUCKAa  HCTOYHUKOB CTyIGHTaM  HEOO0XOAMMO
pykoBoncTBoBathest TpeboBanusmu crangapra [OCT 7.0.100-2018. Ipumepsr odopmienus
CIMCKAa WCTOYHUKOB IPHBEACHBI B CEKTOpE HOPMATHBHOW mgokymeHtanmu [ YAIL
https://guap.ru/standart/doc

s nabopamopHuix pabom pekoMeHOYemcsi UCHONb308AMb  CAeOVIOUWUe HAYUHbLE
UBOAHUA:

e K.B. Emudanues. T.IL.Mwumypa. Metponorus u paauousmepenus. OcoOeHHOCTH
U3MEpEHUs] MEePEeMEHHOr0 HampsDKeHUs pasHbix ¢opMm (Meronndeckue yka3aHUs K
BBITNIOJIHEHUIO JTabopaTopHoii padoTsl) M3a-so CII6.: PULL 'Y AIL 2021. 24c

o K.B. Enudannes. T.I.Mumypa. Metpomnorus u usmepenus. Vccienoanue
HENPEPBIBHBIX CUTHAJIOB C MOMOIIBI0 ocimuorpada.(Meroauueckue ykazaHus K
BBINOJIHEHUIO JJabopaTopHoi padoTsl) M3a-so CII0.: PULL I'YAIL 2020. 32¢

e Enudannes, K. B. Teopus u pacuer u3mMepuTeNbHbIX Ipeodpa3oBareseil 1 mpudopos:
npaktuky™m / K. B. Enugannes. — CI10.: I'VAIL, 2023. - 44 c.

e K.B. Enugannes. T.Il.Mumypa. HccrnenoBanre METpOIOrH4eCKUX XapaKTEPUCTUK
3NIEKTPO-MEXaHUUYEeCKUX MpuoopoB. Meroauueckue ykazanusi— CI16.: ['YAII, 2024. —
26 c.

11.3. Meroauueckue yka3aHus i OOy4YarOMUXCS IO TPOXOXKACHUIO KypCOBOTO
IPOEKTHUPOBAHUS/BBINOIHEHUS KypCOBOU pabOTHI

KypcoBoil mpoekT mnpoBOAUTCS C 1elbl0 (OPMUPOBaHUSA Yy OOy4YaIOIIMXCS OIbITa
KOMIIJIEKCHOTO PEIIeHUs] KOHKPETHBIX 3a/ay Mpo(ecCHOHATBHON JAEATEIbHOCTU: pacueTa U
IIPOEKTUPOBAHUS U3MEPUTEIBHOTO YIIPABISAIOMIETO YCTPOMCTBA C YYETOM IMPEIBAPUTEIBLHOTO
pacuera AUX n @YX, pacuera Ha/Ie)KHOCTH, a TaKkKe pa3pabOTKH MMeYaTHOM IJIaThl U KOpIyca
npubopa.

KypcoBoii npoexT/ paboTta mo3BosisieT 00yJarouemMycs:

ChopmupoBaTh HaBBIKM SKOHOMHYECKOTO M TEXHOJOTHUYECKOro pacuera mpubOopoB
cormacHo TpeboBanusM ECKJ[ u ECII/, mpoBoauTh mMpenBapUTENbHbIN MaTEHTHBIA MOUCK
aHaJIOTOB, MPOBOJIUTH pacyeT OKYNaeMOCTH IPOEKTa, YTO TaKXke IMO3BOJSET (POpMUPOBATH
IIOHUMAHWE y  CTYJEHTOB  aKTYaJlbHOCTM M  HMHTEJUIEKTyaJJbHOM  YHUKaJIbHOCTH
paspabarbiBaeMoro npubopa. B xozie BbImosHEHHs MpoeKkTa y oOyuaromierocs (popMHpYyeTcs
MOHATHE MPOEKTUPOBAHMS YCTPONCTBA C HYJIEBOrO0 LHKJIA W A0 (UHAIBHOIO BBIIYyCKa
CEPUMHON TMPOAYKIUHU, COITIACHO COBPEMEHHBIM TEXHOJIOIMYECKUM U OKOHOMUYECKHUM
peanusM.


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

CTpyKTypa HOSICHUTEIBbHOM 3aIIMCKH KYPCOBOI'0 MPOEKTa/ pabOTEI

e TUTYNBHBIN JUCT U JUCT UHAUBUYAIBHOTO 3aJaHUS

e AHHOTaIM. AKTYaJIbHOCTh IIPOCKTA

e [lareHTHBIi TIOMCK AaHAJIOTMYHBIX TEME KYPCOBOH paboTe HM3MEPHTEIbHBIX
YCTPOMCTB yIpaBIICHUS

e Pacuer HamexHOCTH  mpeoOpa3oBarenss W ONpEACNCHHE  MMapaMEeTPOB
HpEeIOXPaHUTEIIIL

e Pazpaborka mewyaTHOH 1wIaThl.  [IpeiacTaBieHHME  OCHOBHBIX  I1apaMeTPOB
HU3MEPHUTEIILHOTO MpeoOpa3oBares

e lccnenoBanune wuzmeputenbHoro mnpeoodpazoBatens B cucreme MULTISIM wunu
LABVEW.

Pacuer ®UX u AUX

Ornucanmne BO3MOXHOCTEH KOMMEPIIUATH3AIUH MPOCKTA
Pa3zpaboTka uepTexa kopiryca mpeoodpazoBaTes
PazpaboTka uepTexa nevaTHo# maThl

Pazpaborannas cxema B Multisim

Pa3paboTka crienudukanmm

3akiroueHue

TpeboBanns K 0hOPMIIEHHIO MOSICHUTEIBHOM 3aIIMCKH KYPCOBOT'O IMPOEKTa/ PaOOTEI
KypcoBoii nmpoekT oopmIiisieTcs: CoriacHo cTaHAapTaM YHUBEPCUTETa
https://guap.ru/standart/doc

Tembl KypcOBBIX TPOEKTOB MpecTaBieHbl B Tadnuie 17 tekymero PIT/]

11.4. Meroauueckue yKa3aHUA TS oOyuaromuxcst o MIPOX 0XKICHUIO
CaMOCTOSITENIbHOM pabOThI

B xo/e BBITIONIHEHUSI CAMOCTOSITENTFHON pabOThl, O0YYAIOIIHIICS BBIOIHSAET padoTy MO
3aJIaHUI0 U TIPU METOIAMYECKOM PYKOBOJICTBE MPEIOIaBaTeNsl, HO 0€3 ero HermocpeJICTBEHHOTO
y4acTusl.

st oOywaronuxcsi 1Mo 3a04HOM (QopMe OOyueHHs, CaMOCTOSATENbHAasT paboTa MOXKET
BKIIIOUATh B ce0s KOHTPOIBbHYIO paboTy.

B mporecce BBHIOTHEHUS CaMOCTOSITENbHON paboThl, y o0yuaronierocss GopmMupyercs
1erecoo0pa3Hoe MIaHNPOBaHKME pab0vYero BpeMEHU, KOTOPOE IMO3BOJISICT UM Pa3BUBATh YMCHHSI
Y HaBBIKM B YCBOGHUU U CHCTEMAaTH3allMd MPUOOpETaeMbIX 3HAHMIA, 00ECTIeUnBaeT BBICOKHIA
YPOBEHBb YCIIEBAEMOCTH B TIEPHOJ OOYYCHHS, IMOMOTAeT IOJYYUTh HABBIKM ITOBBIMICHUS
npohecCHOHALHOTO YPOBHSL.

MeToauYecKUMH  MaTepuallaMi,  HalpaBJSIIOIIAMH ~ CaMOCTOSITCIIEHYIO  padoTy
00y4JaromInXCs SBISIFOTCS:

—  y4eOHO-METOAMYCCKHIA MaTepHas 10 AUCIHILTAHE

K.B. Enugpanyes. T.I1. Muwypa. Memponocusi u paouousmeperus. (yueOHo-memooureckoe
nocobue)H30-60 CIIo.: PUI] I'VAII, 2020.79 ¢

11.5. Meroauyeckue yKazaHUs JUIsI OOyYAOMIMXCS 10 MPOXOXKIACHHUIO TEKYIIETO
KOHTPOJI YCIIEBAEMOCTH.

Texkymuii KOHTpPOJIb YCHEBAEMOCTH IPEIyCMAaTPUBAET KOHTPOJIb KAdyeCcTBA 3HAHUM
00y4aroImuxcsl, OCYIIECTBIIIEMOTO B TEUEHHUE CEMECTpa C LIENbI0 OLEHUBAHUS X032 OCBOCHHS
JUCIUTUIAHBI.


https://guap.ru/standart/doc

TeKymuﬁ KOHWZpOJZb ycneeaeMocmu eedemc;z C NOMOWbO mecmoeoco Mamepuada 6
LMS
https://Ims.quap.ru/new/course/view.php?id=5766

11.6. Metoau4ieckue yKa3zaHUs 7Sl OOYJArOIIMXCS 1O MPOXOKJACHUIO TPOMEKYTOUHOM
aTTeCTallUU.

[Ipomexyrounass  arrectansi  OOydaloUUMXcs  MPEIyCMaTpUBAcT  OIECHUBAaHUE
MIPOMEKYTOUHBIX U OKOHYATENIbHBIX PE3yJIbTaTOB 00y4YeHHs Mo AucuuiuinHe. OHa BKIIIOYAET B
cedst:

— D9K3aMeH — ¢opMa OIEHKM 3HAHHWM, MOJyYEeHHBIX OO0ydYaromMMmcs B THpolecce
W3YYCHUS BCCH NUCIUILIMHBI MU €€ YacTU, HABBIKOB CAMOCTOSTEIbHON PabOThI, CIOCOOHOCTH
OPUMEHSTh UX JJIS PEHICHHs] MPAaKTHUYECKUX 3aJady. DK3aMeH, KaK IMpaBWilo, MPOBOIUTCS B
MepuoJi SK3aMEHAIMOHHOM CECCHMM M 3aBepIIacTCsl aTTECTAIMOHHOW OIICHKOW «OTJIMYHOY,
«XOPOILIOY», «YAOBIECTBOPUTEIHHOY, «HEYAOBIECTBOPUTEIHHOY.


https://lms.guap.ru/new/course/view.php?id=5766

Jluct BHeceHUs U3MEHEHUH B pabouyio MporpaMMy JUCIUIUIMHBI

JlaTta BHECEeHUs
W3MCHEHHH U
JIOTIOTHECHHUH.

IToanuce
BHECIIIETO
W3MCHCHHUS

ConeprxaHue U3MEHEHUH U JOTIOJTHEHUI

JlaTa 1 Ne

IIPOTOKOJIA
3ace1aHusl
Kadeapsl

Iloanuce
3aB.
Kadeapoi




