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Annoranus

Jucuunnuna «/3MepurenpHble yCTpOMCTBA B aBTOMAaTU3UPOBAHHBIX CHCTEMax
YIOPaBJICHUS» BXOJUT B 00pa30BaTEIbHYI0 MPOrpaMMy BBICIIETO OOpa30BaHUsI — MPOrPaMMY
MarucTpaTrypbl 10 HaNpaBiIeHUIO MOATOTOBKH/ crienuainbHocTu 27.04.01 «Crangaptu3zanus u
METPOJIOTHS»  HampaBieHHOCTH  «MeTpojoruueckoe 00eCleueHue HWHTEUIEKTYabHbBIX
MIPOIIECCOB U MPOU3BOJCTBY. Jucuumirnaa peanusyercs kadenpoit «Neby.

JlucuurinHa HareneHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CIICTYIOIINX KOMITETCHIUH:

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

I[IK-2  «CnocobGeH  OCymIeCTBIATh  HAYYHO-TEXHHUYECKYIO  JIEATCIBHOCTh W
IKCIIEPUMEHTAIbHBIC Pa3padOTKH B 00JIACTH OOECTICUCHUS €IMHCTBA U3MEPEHUIN

ConepxaHue AUCHUIUIMHBI OXBAaThIBAET KPYI BOIPOCOB, CBSI3aHHBIX C MOCTPOCHHUEM U
MPUMEHEHUEM CHCTEM YIIpaBJIEHUsS Ha TMPOU3BOJICTBE, MOJAOOPOM M XapaKTepUCTUKAMHU
WU3MEPUTEINIbHBIX YCTPOWCTB, BXOJSAIIMUX B CUCTEMBI YIPABICHUS, aHAIN3Y METPOJIOTHYECKUX
XapaKTEPUCTUK YIPABISIOMIUX U3MEPUTEIBHBIX CHUCTEM, MOCTPOCHHUIO KATHOPOBOYHBIX CXEM
JUISL CUCTEM YIPAaBIIEHUS MalllMHAMU M MPUOOpaMH, aHAJIM3Y BXOJIHBIX U BBHIXOIAHBIX CUTHAJIOB
Ui OOHapy>XeHHUs W yCTPaHEHUS IIOMEX, COBEPIICHCTBOBAHUIO  H3MEPHUTEIBHBIX
npeoOpasoBareneil U GUILTPOB AJISL PATUOYCTPOICTB.

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

[IporpamMmMoit AMCIHUIUIMHBI TPEAYCMOTPEHBI CIEAYIOIIUE BHABI KOHTPOJIS: TEKYIIUMA
KOHTPOJIb YCIIEBAEMOCTH, MPOMEKYTOUHAsI aTTecTanus B hopme sk3amena (3 cemectp).

OO6miast TPyJI0OEMKOCTh OCBOEHHUS JTUCIMIUIMHBI COCTABIISIET 4 3aueTHBIX enuHMIlbl, 144
yaca.

SA3bIK 00yUYeHUs 10 AUCIHUIUINHE «PYCCKUH »



1. TlepedeHb MIIAHUPYEMBIX PE3yJIbTATOB OOYUEHHUS MO JUCLIUTUIMHE

1.1. Ilenu mpenojaBaHus TUCIUILIMHBI - MOJy4YeHUE OOYYArOITUMHUCS HEOOXOIMMBIX
3HaHUW, YMEHUN U HaBBIKOB B O0OJACTH H3YYEHHs IIOCTPOEHUS M IPUMEHEHUS CHCTEM
yIpaBJCHUS HAa MPOU3BOACTBE, MOJ00OPOM U XapaKTCPUCTUKAMU H3MEPHUTEIBHBIX YCTPOMCTB,
BXOOAIIUX B CUCTEMBI praBJICHI/ISI, MeTpOJIOI‘I/I‘IeCKOMy YHpaBJICHI/IIO I/I3MepI/ITCJIBHbIX CHUCTEM,
MOJIFOTOBKE TpaMKOB IOBEPOK W aTTECTAllMd HM3MEPHTEIbHBIX YCTPOMCTB, BXOISIIUX B
CUCTCMBI ynpaBHeHI/IH, HOCTpOGHI/IIO CXEMbI aBTOMaTu3aluu, aHaJII/I3y BXOOHBIX U BBIXOIHBIX
CUTHAJIOB M3MEPEHUH,ITOMCKA ITOMEX.

1.2. JlucuumiuHa BXOOUT B  COCTaB 4YacTH, (QOPMHUPYEMOW  Yy4aCTHUKAMH
00pa3oBaTeNIbHBIX OTHOIICHHH, 00pa30BaTEIbHON MTPOrPaMMBbI BBICIIIETO 00pa3oBaHusl (Janee —

OI1 BO).

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

B pesynbrate u3ydeHus AUCHUILUIMHBI OOyJaromUiics TOJDKEeH o0ajarh CleAyoIUMU
KOMIIETEHIIMSIMU MJIM UX YacTsMHU. KoMIeTeHIIuy 1 MHAUKATOPBI UX TOCTHKEHUS IPUBE/ICHBI B

Tabymue 1.

Tabmuna 1 — [lepeyeHp KOMIIETEHIMIA U HHINKATOPOB MX JOCTHXKEHHS

Kon n
Kareropus (rpymnmna) Koz u HanMeHoBaHNE HHIUKATOPA JOCTHIKECHHUS
HauMEHOBaHUE
KOMIIETEHIIUH KOMIIETEHIIUU
KOMIIETEHIINH
IT1K-1.3.2 3HaTh BU/IbI, IPUHLIUI ICHUCTBUS U
KJIacCU(UKAIIUIO CPEICTB N3MEPEHU,
I1K-1 Criocoben TEXHUYECKHUX YCTPONCTB C U3MEPUTEIbHBIMU
pa3palaTeIBaTh U (GYHKIUSAMH, CPEACTB TEXHUUECKOTO U
[TpodeccrnonanbHble | BHEAPATH HOBbIE JIOITYCKOTO KOHTPOJIS
KOMIIETEHLINU METO/IbI U CPEICTBA [TIK-1.Y.1 ymeTh aHanmu3upoBaTh U ONPEAEIATh
TEXHUYECKOTO noTpeOHOCTh B pa3pabOTKe HOBBIX METO/AX U
KOHTPOJIA CpencTBax U3MEPEHUH, KOHTPOJIS U UCTIBITAHUN
C LIEJIBIO ONPEJENICHNS BOZMOXKHOCTH U
11€1€00pa3HOCTH UX MCIOIb30BaHUS
ITK-2 Criocoben
OCYLIECTBIIATh
HAVIHO IT1K-2.3.1 3HaTh MpaBOBBIE AKTHI U
Y1 HOpPMaTUBHbIE JOKYMEHTHI B 00JIaCTH €IMHCTBA
TEXHUUYECKYIO o
WU3MEpPEHU, METOIbI OLIEHKU PE3YyIbTaTOB
[TpodeccrnonanbHble | 1EATENBHOCTD U . N
M3MEpPEHUI U OIICHUBAHUsI HEOIPEAEIEHHOCTH
KOMIIETEHIIUU AKCIIEPUMEHTAJIbHbIE .
a3pabOTKU B MSMICpeHHH
pasp [1K-2.Y.2 ymeTs 00pabaThiBaTh,
obnactu
BU3YaJIM3UPOBATh U aHAJIM3UPOBATh JaHHBIE
o0ecrieueHus
€MHCTBA U3MEPEHU
2. Mecro muctutuinHb B cTpykType OI1
JucuuminHa  MoXeT  0a3upoBaTbCcs Ha  3HAHMAX, paHee NpUOOPETEHHBIX

06y'-IaIOH_[I/IMI/IC$[ IIpH U3YUYCHUU CIICAYIOINX AUCHUIIIINH:
— «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 JUCHUIIJIMHBI, HMCIOT KakK

CaMOCTOATCIIbHOC 3HA4YCHMUC,

JUCHUITIINH:

TaK W MOTYT HUCIOJb30BATHCA IMPU H3YUCHUU OPYTHUX




— «IIpounsBoacTBEeHHAS MPEAANILIOMHAS MPAKTHKAY)

— «[IpousBoacTBenHas npaktuka-HUP»

— «Mertposiornyeckoe u HOPMATHBHOC

obecrieuenue

IponccCcoB

IOPOU3BOACTBA PAANOIICKTPOHUKN

3. OO0BEM H TPYJOEMKOCTh JUCIUILTAHBI
JlanHbie 00 001IeM 00beMe JUCIUILIHHBI, TPYIOEMKOCTH OTACIbHBIX BUIOB Y4EOHOM
paboThI 1O AMCIUILIMHE (M PaACIIPECIICHUE 3TOM TPYAOEMKOCTH MO0 CEMECTPaM) MPEICTaBICHBI

B TaOnuIe 2.

Tabmuna 2 — O6beM U TPYI0EMKOCTh TUCIUIITMHbI

TpynoemMKocTb 1o
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:
nexmuu (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 (4ac) 57 57
Buo npomesrcymounon ammecmayuu’ 3ader, | DIK3.,
nudd. 3ager, sk3amen (3auet, Audd. 3a4, Ik3.) | Kypc. 9k3., Kypc. Pab.
Pa6.

4. ConepxaHue JUCITUTUTHHBI

4.1. PaCHpeI[CJ'ICHI/IC TPYAOCMKOCTH JUCHHUIIIIMHEI 110 pa3jciiaM U BUIaM 3aHIATHH.
Pa3nem,1, TEMBI IUCHUIIJIMHBI U X TPYAOCMKOCTDh IIPUBCACHLI B Ta6n1/1ue 3.

Ta6n1/1ua 3- Pa3,[[eJ'IBI, TCMbI JUCHUILINHBI, UX TPYOAOCMKOCTDH

Pa3nensl, TeMbI TUCIIATUIMHBL

Jlexun
("ac)

3 (C3)| JIp
(gac) (gac)

KIT
(gac)

CPC
(dac)

Cemectp 2

Paznen 1. OCHOBHBIE TOHATHS U ONPEAEICHUS TEOPHU
U3MEPUTEIIBHBIX YCTPOICTB U CUCTEM

14

Pa3znen 2. DneMeHT cucTeM aBTOMaTHYECKOTO
PETyJIMPOBaHUS U YIPABIEHUA

Tema 1. YerpoiicTBa [uid ynipaBieHus IPU U3MEPEHUN
UIEKTPUIECKUXBEITUUNH

Tewma 2. YcrpoiicTBa Ui ypaBieHHAS IPH
WU3MEPEHNH TETIOBBIXBEITHYNH

Tewma 3. YcrpoiicTBa 1uig ynpaBieHHAS IPH
M3MEPEHHNH PacXo/ia JKUJKOCTH

Tema 4. YcrpolicTBa IS yIpaBiIeHHs IPU
WU3MEPEHNH JaBJICHUS

Tewma 5. JlazepHbIie N3MEpHUTENTBHBIE YCTPOMCTBA

15




CUCTCM

Tema 6. YcTpoiicTBa Ui ypaBleHNsd IPU U3MEPEHUU
MepeMeIleHN,CKOPOCTEN U YCKOPEHUH.

Tewma 7. [IpeoOpazosatenu ALl u LIAIl — npumeHeHne B
Tporiecce pa3padoTKY YIPABISIFOIIAX H3MEPUTENBHBIX

Pazmen 3. KoHcTpykTHBHBIE OCOOEHHOCTH
MU3MEPUTENBHBIX CHCTEM

Tema 1. OcoOeHHOCTH H3MEPUTENBHBIX CHCTEM 4 4 4 20
Tema 2. KOMITOHEHTBI H3MEPHUTEIBHBIX CHCTEM,
MIOCTPOEHUS CXEM aBTOMATU3ALIH.

Tema 3. Otka3 B paboTe N3MEPHUTENBHBIX CUCTEM

Paznen 4. Metposorudeckoe o0ecreycHue 2
U3MEPUTEIIBHBIX CUCTEM

Paznen 5. CtangapTuzanus H3MEPUTEITBHBIX CHCTEM
Tewma 1. CrarmapTuzaims BXOAHBIX U BBIXOJHBIX 5 5 5 12
CUTHAJIOB U3MEPEHUI

Tewma 2. CrangapTu3anus MpoOTOKOJIOB 0OOMeHa

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

HpaKTI/I‘leCKaﬂ IIOATrOTOBKA 3aKJIII0YaCTCsd B  HCIIOCPCACTBCHHOM  BLIIIOJHCHHUH

00yJarouMucs

ONpENEeNIEHHBIX  TPYAOBBIX  (YHKUMH, CBS3aHHBIX C  Oymymien

HpO(l)CCCI/IOHaJIbHOI;’I JACATCIIBHOCTBIO.

4.2. CopnepxaHue pa3/iejioB U TEM JICKIIMOHHBIX 3aHSATHH.
CopepxaHue pa3/ie/ioB U TeM JICKIIMOHHBIX 3aHATHI IPUBEICHO B Ta0HIIE 4.

Ta6muma 4 — ConepxaHue pa3eiioB U TeM JEKIIMOHHOTO IIUKJIa

Howmep
Ha3Banue u conepxanue pa3zenoB U TEM JIEKITMOHHBIX
paszaena .
3aHATUI

Paszpnen 1 OcHOBHBIC IOHATHS U ONPeEAeICHUS TEOPHUH U3MEPHUTEIbHBIX YCTPOMCTB U
CHCTEM
[ToHsITHE N3MEPUTENBHBIX CUCTEM U YCTPOIHCTB. CTaTUYECKHE XapaKTEPUCTUKU
U3MEpUTENbHBIX YCTpoHcTB. [loHaTHEe HH(pOpMaIHH, ee KOTHUYECTBO.
WNudopmanus npu usmepenusx. MHhopMaTUBHOCTh U3MEPUTEIBHBIX
ycTpoiicTB. OnieHKauH(POPMaTUBHOCTH U3MEPUTEIIBHBIX YCTPOICTB. [lenbra-
¢byukius [lupaka

Paznen 2 DJIeMeHT CUCTeM aBTOMATHYeCKOI0 PeryJupOBaHUs U YIIPABJIeHUSA

U3MEPHUTEJbHBIMH YCTPOHCTBAMH

Tema 1. YerpoiicTBa s U3MEPEHUS AIEKTPUUECKUX BETUUYUH

MocToBbI€ CXEMBI. JNEKTPOAMHAMHUYECKHE, DIEKTPOMArHUTHBIE,
3JIEKTPOCTATHYECKUE, UHYKIIUOHHBIE, TOTOMETPUUECKUE U3MEPUTEIIbHBIE
YCTPOMCTBA

Tema 2. YcrpoiicTBa st H3MEpEHH TETUTOBBIX BETMYHH

Knaccudukanus, npuHIUI AeHCTBHUS U3MEPUTENEH TEIUIOBBIX BEIUYHH,
VMOHU3AMOHHBIE U3MEPUTEIN TEMIIEPATYP, TAPAMATHUTHBIE U IITYMOBBIE
TEPMOMETPBI, ONITUYECKUE U3MEPUTEIILHBIE YCTPONCTBA.

Tema 3. YcrpoiicTBa st OpMHUPOBAHHSI YIIPABIISIONIMX CUTHAIOB JUTSI
n3mepenus pacxoaa. Bosmoxunocru ITJIK npu padote ¢ yiabTpa3ByKOBBIMH,
MHIYKIIMOHHBIMH, TETUIOBBIMHU, ONITUYECKUMU pacxogoMepamu. Pacxomomepsl ¢
MapKepHBIMHU NPeoOpazoBaTeIIMU

Tema 4. YcrpoiicTBa [Uisl yIpaBieHus CPEeACTBAMH U3MEPEHUs IaBICHUs




OCHOBHBIE XapaKTEPUCTUKN YCTPOMCTB JJIsl U3MEPEHUS 1aBIeHUA. Y CTPOMCTBA
W3MEPEHUS]  JABJIEHUS C  YIOPYTUMH  YYBCTBUTEIBHBIMM  DJIEMEHTaMHU.
W3mepuTenbHbIe yCTpOiCTBa ¢ npeoOpa3oBaTensiM, U3MEHSIOIUMU (HU3UYECKUE
CBOMCTBA MOJ JCHCTBHUEM JaBJIEHUS. OJEKTPOHHBIE M TEPMORJIEKTPOHHBIE
npeoOpaszoBarenu JaBieHus. [Ibe303/eKTpUYecKHe U MarHUTOCTPUKTHBIC
npeoOpas3oBarenu

Tema 5. JIazepHble U3MEPUTEIbHBIE YCTPOMCTBA YIIPABIICHHUSI.

[lpuHmun  paGoThl  JTa3epHBIX U3MEPUTEIBHBIX  YCTPOMCTB.  DIIEMEHTHI,
YCTPOMCTBO M XapaKTEpUCTUKHM Iepeparonie cucreMsl. [IpueMHas cucrema.
Cucrema ympamieHus. Tema 6. YcTpoicTBa Uil M3MEpEHHUs IEepeMEIICHUH,
CKOPOCTEH U YCKOPEHHUM.

VYerpolictBa 111 M3MEPEHUs]  CKOPOCTEH, MEpeMENICHUM, YCKOPEHHI.
AxcenepoMerpbl. I'mpockonbl. ONTHKO-3JIEKTPOHHBIE M PaJAMOIOKALIMOHHBIE
YCTPOWCTBA JIJIs1 U3BMEPEHHUS YTIIOBBIX KOOPAUHAT

Tewma 7. [IpeoOpazoBarenu

DNeKTPOaKyCTHUECKHE HU3MEpPHUTENIbHbIE YCTPOMCTBA U  MpeoOpa3oBaTemu.
[IpeobpazoBanue cnekTpoB. IIpeoOpazoBaTenu SIEKTPUUYECKUX CUTHAIIOB.
[IpeoOpazoBarenu ycwinii U JaBJICHUSI.

Tema 8. OcCHOBHbIE TPUHIUIOBI KBAaHTOBAaHUSA CHUTHAJIOB — TEOpEMA|
KorenbHuKOBa.

Pasznen 3

KoHcTpykTHBHBIE 0COOEHHOCTH YNIPABJISIIOIIUX H3MEPUTEIbHBIX CHCTEM
Tema. 1. OcoGE€HHOCTH U3MEPUTENIBHBIX CUCTEM

MHOroKkaHanbHOCTb U3MEPUTENIBHBIX CUCTEMa. BpeMeHHast CHHXpOHU3aIus
IIPOLIECCOBU3MEPEHHI. ArperaTHO-MOYJIbHBIX IPUHLHUII TOCTPOEHUS
U3MEPUTENIBHBIX CUCTEM.

[19BM u npuknanHoe nporpaMMHoe obdecrieueHue. Anmnaparypa u

KaHaJIbl CBA3MU3MEPUTEIIBHBIX CUCTEM.

Tema 2. KoMmoHeHTHI N3MCPUTCIIBHBIX CUCTEM, ITIOCTPOCHUA CXEM
aBToMaTH3auuu. OCHOBHbIE IPUHIUIIBI 10A00pa 3JI€MEHTOB
HU3MCPUTCIIBHBIX CUCTCM. AJIFOpI/ITM IMOCTPOCHUSA CXEM aBTOMATU3alHH.
Tema 3. Otka3 B paboTe N3MEPUTENIBHBIX CUCTEM

Pasznea 4

MeTtpoJsiornueckoe obecnevyeHue H3MEePUTETbHBIX CHCTEM

HopMmupyemsie MeTposiornueckue XxapakTepucTuku. MeTposiornyeckue
XapaKTEPUCTUKUCPEICTB U3MEPEHUSA. XapAKTEPUCTUKU YyBCTBUTEIBHOCTH.
JlnHamMmuyeckue

xapakTepucTuku. HemndopmaTuBHbIE TapaMeTphbl BEIXOAHOTO cUTHANA. DopMbI
BBIPKEHHUS MPEJIEIOB JOMyCcKaeMbIX morpentHocteil. [loaroroska rpadukon
MOBEPKHU MATTECTAIIUM DJIEMEHTOB U3MEPUTEIILHON CHCTEMBI

Pa3zgen 5

CranaapTu3anusi U3MepHUTeJbHBIX CHCTEM

Tema 1. CrangapTu3anusi BXOAHBIX U BBIXOJHBIX CUTHAJIOB U3MEPEHUN
OcHoBHbIE TPOOIEMBI MIEpeaun U3MEPUTENbHBIX HHPOPMAIIH B
MU3MEpPUTENIbHBIX

cucremax. CUTHAJIBI AIEKTPUYECKUE HETIPEPHIBHBIE BXO/IHBIE U BHIXO/HBIE.
Cursaspl  3JI€KTPUYECKHUE C AUCKPETHBIM U3MEHEHHEM 1apaMeETPOB.
[ToporoBelii NpUEMHUK JIUCKPETHBIX CUTHAJIOB

Tewma 2. CtangapTuzaiust IpoTOKOJIOB OOMEHa

NudopmaninonHblie XapaKTepUCTUKH TUCKPETHOTO cooluienus. bazosas
JTaJIOHHAs

MOJI€JIb B3aUMOCBSI3H OTKPBITHIX cucteMa. Koauposanue nnpopmanuu.
HopmartuBHbleTpeOoBaHMsI K JOCTOBEPHOCTH MEPeIaBAEMbIX JaHHBIX

4.3. Tlpaktudeckue (CeMUHAPCKUE) 3aHATHUS
TeMmbl MpakTUUECKUX 3aHATHIA U UX TPYIOEMKOCTh IPUBECHBI B TAOIHIIE 5.



Tabnuna 5 — [IpakTudeckue 3aHATHS H UX TPYJTOEMKOCTh

N3 Hux Ne
Dopmsbl o
Ne | Tembl npakTUUECKUX TpyrnoeMKOCTb, |IIPaKTHYECKOH |pa3jaeiia
. MPAKTUYECKUX
/1 3aHSTUN o (dac) MOJATOTOBKH, | TUCIIHII
3aHATUN
(dac) JIUHBI

VY4eOHBIM IJITaHOM HE MPEAYCMOTPEHO

Bcero

4.4, JlabopaTopHBbIEC 3aHATHS

Tembl 1a00paTOPHBIX 3aHATHIA U UX TPYJOEMKOCTb IPUBEICHBI B TAOIUIIE 6.

Tab6ymia 6 — JlabopaTtopHbIe 3aHIATHS U MX TPYJ0EMKOCTh

N3 Hux Ne
Ne HaumenoBanue nabopaTopHbIx paboT TPyAOEMKOCTE, | IPAKTHIECKOH | pasjeia
/11 (dac) MMOATOTOBKH, | JTUCITHII
(dac) JIUHBI
Cemectp 3
1 HccnenoBanue napameTpoB 4 4 1
MU3MEPUTENIbHBIX YCTPOICTB HA
ocrmyutorpadhe AKUIT
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
CUCTEMBI IpU (HOPMHUPOBAHUH TOKOB
pasHbIX hopm
5 Co3maHue CHCTEMBI aBTOMAaTH3alluU 3 3 5
chema u3Mepenuii Ha 6aze OBEH
Scada
Bcero 17

4.5. KypcoBoe npoeKkTupoBaHue/ BBIIIOIHEHUE KYPCOBOU PabOTHI
ens xkypcoBoit pabotel: Pacuer u pa3paboTka mneYaTHOM TUIATHI, OPTAHHU3AIUA
NPOM3BOJICTBA JKCIEPUMEHTAILHOW MapTUU HM3MEpPUTENBHBIX YCTPOWCTB B CHUCTEMax

yIpaBiIeHUS
YacoB mpakTHUECKON MOArOTOBKHU: 17

[IpumepHbIe TeMBI 3a1laHUi HA KypcOBYIO paboTy npuBeaeHsl B paznene 10 PII/I.

4.6. CamocrosTenbHas paboTa 00yJarouIuxcs

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. IlepeyeHnb y4eOHO-METOAMYECKOTO OOECTICUCHUS
JUTSI CAMOCTOSITEILHOM pabOThl 00YJaIOUTUXCS IO TUCIUILTAHE (MOIYIIIO)
Y4eOHO-METOAMUECKNE MAaTEePHAIBI ISl CAMOCTOSATEIBHONW pabOThl 00yUYaIONIUXCS yKa3aHbI B

ma. 7-11.

6. [lepeueHp MeYaTHBIX U SJEKTPOHHBIX Y4EOHBIX U3AHUN
[TepeueHs eYaTHBIX U 3JEKTPOHHBIX YUEOHBIX M3/IaHUH TIpUBEIeH B TabmuIe 8.
Tabnuna 8— IlepedeHb MeYaTHBIX U JIEKTPOHHBIX YUEOHBIX M3TaHHIA

Komiuectso
9K3EMILTSIPOB B
Ulg_ll_ﬂgir;)/ec bubnuorpaduyeckas ccpuika 6H?KJEZOJ:K6
AJEKTPOHHBIX
AK3EMILISIPOB)
https://znanium.ru/c Komres, /. C. Teopust paAMOTEXHUYECKUX CUTHAJIOB
atalog/product/2100 : yuebnoe mocodue / J[. C. Konres. - Mockaa
416 Bosnorga : Undpa-Urxenepus, 2023. - 240 c. -
ISBN 978-5-9729-1570-5. - Tekct : 2eKTpOHHBIH.
https://znanium.ru/c [Mununenko, A. M. OCHOBBI TEOPUH MOIYJISIUHU U
atalog/product/2252 | neTekTUpOBaHMUS CUTHAJIOB : y4eOHOe mocobue / A.
582 M. [ununenko ; KOxHbIi QenepanbHbIi
yHuBepcuret. — Pocros-Ha-Jlony ; Taranpor :
W3znarensctBo FOxHOTO henepanbHOTO
yauBepcurera, 2025. - 153 ¢. — ISBN 978-5-9275-
5134-7. - TekcT : 37eKTPOHHBIH.
https://znanium.ru/cata | Cutuukos, A. B. [IpukiaaHas 31eKTpOHUKA :
log/product/1912895 yueOHuk / A.B. Cutnukos, U.A. CUTHUKOB. —
Mocksa : KYPC : UH®PA-M, 2023. — 272 ¢. —
(Cpennee npodeccronaabHoe 00pa3oBaHUE). -
ISBN 978-5-906923-28-8.
https://znanium.com/ca | Onemryk, B. A. ABTOMaTH3a1MsI TPOU3BOICTBEHHBIX
talog/product/2092442 | npoiieccoB B MAIIMHOCTPOCHHH : ydeOHOE Tocobue /
B. A. Onemyk. - Mocksa ; Bonoraa : Uadpa-
Wmxenepus, 2023. - 152 ¢. - ISBN 978-5-9729-
1315-2.
K.B. Emudannes. T.IL.Mumypa. Merponorus u | 20

paavon3MepeHusl. Ocobennoctu U3MEpEHUS
MIEPEMEHHOT O HampsDKeHUs  pa3HBIX bopm
(Meroguueckue  yka3aHUsi K BBIIOJHEHHUIO



https://znanium.ru/catalog/product/2100416
https://znanium.ru/catalog/product/2100416
https://znanium.ru/catalog/product/2100416
https://znanium.ru/catalog/product/2252582
https://znanium.ru/catalog/product/2252582
https://znanium.ru/catalog/product/2252582
https://znanium.ru/catalog/product/1912895
https://znanium.ru/catalog/product/1912895
https://znanium.com/catalog/product/2092442
https://znanium.com/catalog/product/2092442

naboparopnoi paboter) U3a-so CII6.: PUL] T'YAII,
2021. 24c

K.B. Enudanues. T.I1.Munrypa. Metposiorus u 20
nu3Mepenus. MccnenoBanue HEMPEpbIBHBIX CUTHAJIOB
¢ nmomoltpio octmiuiorpada.(Meroaudeckue
yKa3aHHs K BBITIOJIHEHUIO JIAO0OPAaTOPHON pabOThI)
Wzn-o CI16.: PUL] T'YAITL 2020. 32¢

7. TlepedeHb 2IEKTPOHHBIX 00PAa30BATEIBHBIX PECYPCOB
UH()OPMAIIOHHO-TEIIEKOMMYHUKAIIMOHHOI ceTh «/HTepHeT»
[lepeueHb  9JEKTPOHHBIX  OOpPA30BATENBHBIX  PECypcoB  HMH(OPMAIMOHHO-
TEJICKOMMYHHKAMOHHOW ceTH «HTepHeT», HEOOXOMMMBIX Uil OCBOCHHS JMCIMILIAHEI
npuBezieH B Tabnuue 9.

Tabmuma 9 — IlepeueHb BIEKTPOHHBIX O0pA30BATENBHBIX PECYPCOB HH(POPMALMOHHO-
TEJICKOMMYHUKAIMOHHOU ceTh «HTepHET»
URL HanmenoBanue
anpec
https://www.instel.ru/izdaniya/voprosy- Kypuan BAK «Bormpocsr
radioelektroniki/ PaIHOBIICKTPOHUKI
https://www.vniiftri.ru/ Oranons! Beepoccuiickoro HUU dusuko-
TEXHUYCCKHX PaIMOU3MEPCHUIT
https://owen.ru/ Caiit npousBoautens KUIT «OBEH»
https://new.abb.com/ru Caiit npousBoautens KUIT «<ABB»
https://phet.colorado.edu/ OtkpbITas BUpTyalibHas OHJIAH- J1abopaTopus
Circuit Simulator Applet (falstad.com) OTKpBITHII pecypc MO CUMYJISLIUN
ABTOMATHU3UPOBAHHBIX ITPOLIECCOB

8. Ilepeuenb MHPOPMAITMOHHBIX TEXHOJIOTUI
8.1. [lepevyeHp NPOrpPaMMHOTO OOECIICUEHUS, WCIOIB3YEeMOTO TPH OCYIIECTBICHUU
00pa30BaTeNbHOTO MpoIiecca Mo TUCIUTUINHE.
[TepeueHs UCTIOIB3YEMOT0 IPOTPAMMHOTO OOeCTICUeHHs TTpeIcTaBieH B Tadsmire 10.

Tabmuua 10— IlepedyeHb nporpaMMHOro o0ecreyeH s

Ne i/ HanmenoBanue

1 I'OCT P 2.104-2023. Enunas cuctemMa KOHCTPYKTOPCKOM JOKYMEHTAlluU

ocHoBHbIe Haanucu. PI'BY «MucTUTyT cTangaptuzamumy». M., 2023, 26 ¢

8.2. Ilepeuenn UH(GOPMaIIMOHHO-CIIPABOYHBIX CUCTEM,HCII0JIb3yeMbIX npu
OCYIIECTBIICHUU 00Pa30BaTEIHLHOTO MPOoIlecca MO JUCIUILTHHE

[lepeuens wucmoONBb3yeMbIX WHGOPMAIMOHHO-CIIPABOYHBIX CHCTEM TMPEICTaBICH B
Tabauie 11.

Tabnuua 11— Ilepeyens HHPOPMALIMOHHO-CITPABOYHBIX CHCTEM

Ne i/ HanmeHnoBanue

He npenycmoTtpeno

9. MarepuanbHO-TeXHUYeCKas 0a3a
CoctaB MaTepuanbHO-TEXHUYECKOW 0a3bl, HEOOXOMUMOW ISl  OCYIIECTBICHHS
00pa30BaTeIILHOTO TpoIiecca Mo TUCIUTLUIHHE, TIPECTaBICH B TabmuIel 2.

Tabnuna 12 — CoctaB MaTepHallbHO-TEXHUYECKOH 0a3bl



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/

Ne HanmeHnoBaHue cocTaBHON 4acTH Homep aynuropun
/T MaTepHaTbHO-TEXHUYCCKOM 0a3bl (ip1 HEOOXOTUMOCTH )
1 | JIabopatopus «{udpoBoii MeTponorum» 13-13
JIaGoparopust «MeTpOJIOTUHN U TEXHUUECKUX U3MEPEHUI» 52-51

10. Onenounble CpeaCTBa IJIs MTPOBEACHUS IPOMEKYTOUYHOM aTTeCTaIlKN
10.1. CoctaB OLIEHOYHBIX CPEACTBIUIA TPOBEJACHHUA IPOMEXKYTOUHOH aTTecTaluu
00ydJaronuxcs mo IMCUUILIMHE TpUBeIeH B Tadbnuie 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB JJIsl IPOBEACHHUSI POMEKYTOYHON aTTeCTalluu

By npomexxyTOYHOM aTTecTaluu [TepedyeHb OIICHOYHBIX CPEACTB

DK3aMeH

Cnucok BOMpPOCOB K IK3aMEHY;
DK3aMeHalMOHHbIE OUJIETHI;
3amauu;

Tectnl.

Boinonnenue kypcoBoii paboThl DKcnepTHas OLEHKa Ha OCHOBE TpeOOBaHUM K

COJIeP’KaHUIO KypCOBOit paboThI 1o
JMCHUTIINHE.

10.2. B kadecTBe KpUTEPUEB OIECHKH YPOBHS C(HOPMHUPOBAHHOCTA (OCBOCHHS)
KOMIIETEHIIMH 00ydJarolMMHUCs MPUMEHseTcs S-OaipHas IIKajga OUEHKH COPMHUPOBAHHOCTHU
KOMIIETEHIIUH, KOTopas puBeieHa B Tabaune 14. B Teuenne cemectpa MOXKET UCIIOJIb30BATHCS

100-0ayuipHass  mIkajia

MOI[y.]'IBHO-pCIZTHHF OBOH CHUCTCMbI yHI/IBepCI/ITeTa, ImpaBujia

HCIIOJIBb30BaHUA KOTOpOfI, YCTAHOBJICHBI COOTBETCTBYIOIIUM JIOKAJIbHBIM HOPMATUBHBIM aKTOM

I'VAIL

Tabmuna 14 —Kpurtepun onieHKH ypoBHS c()OPMHUPOBAHHOCTH KOMITETEHIIUIN

Or1eHKa KOMITETEHITUH

5-0ayutbHas mIKana

XapakTepucTuka c(hopMUPOBAHHBIX KOMIIETEHIIUH

«OTIIMYHO»
(Ga4YTCHO»

OO6yyarommuiics:

— TITyOOKO M BCECTOPOHHE YCBOMJI IIPOTPAMMHBIN MaTepHa,

— YBEpPEHHO, JIOTHYHO, ITOCIICI0BATEIIFHO U TPAMOTHO €T0 M3JIaracr;,

— ONMHUpasCh HA 3HAHWUSI OCHOBHOW W JIOMOJIHUTENBHON JUTEpaTyphl,
TECHO CBSI3bIBAET YCBOCHHBIE HAayYHBIE TOJIOKEHUS C MPAKTHUECKOM
JESITEIILHOCTHIO HAIPABJICHHS;

— yMeJ0 000CHOBBIBAET U ApTYMEHTUPYET BBIJIBUTACMBIC M HJICH;

— JIeTIaeT BBIBOJBI M 0000IICHNUS;

— cBOOO/IHO BJIaJIe€T CUCTEMOH ClelnaTn3uPOBAHHBIX TOHSITUH.

— PaBUALHO BHIMOTHUI 0T 90% 10 100% TEeCTOBHIX 3a1aHui .

«XOPOLLIO»
«GAuTEHO»

OOyuaromuiics:

— TBEPAO YCBOWJI IPOTrpaMMHBII MaTepHuall, rpaMOTHO U MO CYIIECTBY
M3JIaraeT ero, ONUpasch Ha 3HAHUSI OCHOBHOM TUTEPATYpHI;

— HE JIOMYCKAeT CYIIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOEHHBIC 3HAHUSA C MPAKTUYECKOW ACSATEIHHOCTHIO
HaIlpaBJICHUS;

— apryMEHTUPYET Hay4YHbIE MMOJ0KEHNUS;

— JIeJIaeT BBIBOALI M 00OOIICHHS;

— BIIAJICET CHCTEMOM CTICIIMATM3UPOBAHHBIX TTOHSITHH.

— npaBUJIbHO BRIMOJIHUI OT 70% 110 89% TecToBbIX 3amaHudil .




OI1reHKa KOMIIETEHITN

5-0aiubHas mKana

XapakTepucTuka chopMUPOBAHHBIX KOMIIETEHIIUHA

«yZI0BJIETBOPUTEIIHLHOY
«BAYTCHO»

— 00y4Jarouuiicss yCBOMII TOJIBKO OCHOBHOM MPOTPaMMHBIN MaTepual,
M0 CYILECTBY M3JIaraeT €ro, OMMpasch Ha 3HAHMUS TOJBKO OCHOBHOM
JIUTEPaTYPHI;

— JIOMyCKaeT HECYIIECTBEHHBIC OMMOKN U HETOYHOCTH;

— UCIIBITHIBACT 3aTPYIHEHHUS B MPAKTUYECKOM MPUMEHEHHHM 3HAHUI
HaIpaBJICHUS;

— c1abo apryMeHTHPYET HayIHbIC MTOJI0KEHNS,

— 3aTpyJIHSIETCS B q)opMyanOBaHHH BBIBOZOB 1 0000ILEHNI;

— YaCTUYHO BJIAJCET CUCTEMOM CIIeIMAIU3UPOBAHHBIX HOHHTI/II/I

— MPaBWIBHO BBIMOIHWI OT 51% 10 69% TecToBBIX 3aIaHA

«HEY/IOBJICTBOPHUTEIIEHOY
«HE 324YTCHO»

— o0yyaronuiicss He YCBOWJI 3HAUUTENbHOW YacTH HPOrpaMMHOIO
MmarepHaa;

— JIOMYCKaeT  CYUIECTBEHHbIE OMMOKA M  HETOYHOCTH  IPH
paccMOTpeHHH pobsIeM B KOHKPETHOM HarpaBlICHUH;

— MCIIBITHIBAET TPYIHOCTH B IPAKTUUECKOM IPUMEHEHUH 3HAHUIA;

— HE MOKET apryMEHTHPOBATh HaAY4YHbIE MTOJIOKECHMUS,;

— He QOpMYIUPYET BHIBOAOB U 000OLIECHUIA.

— NPaBUIBHO BBINOIHUI MeHee 51% TecTOBBIX 3aaHui

10.3. TunoBble KOHTPOJIbHBIC 3a/IaHUS WM UHBIC MaTEPHAIIBI.
Bormpocs! (3agaun) nis sK3aMeHa IpeIcTaBlIeHbl B Tadmwuie 15.

Ta6muma 15 — Borpocs! (3amaun) 115 2K3aMeHa

Ne i/t

[lepeuenp BonpocoB (3aa4) AJs IK3aMEHa

Kon
WHJIUKATOpa

1 Onummre [TJIK: morpemHocty mpeodpazoBanus oquux pusmueckux | [1K-1.3.2

BEJIMYUH B JPYTUE U UX Pa3HOBUIHOCTH. [IpuHImn paboTsl
ocunsuiorpada AKUIL. Buasl HanpspkeHU B CUCTEME YIIPaBICHUS
nprdopom. CocTaB aMIUIUTYAHOTO BOJIBTMETPa

2 Onuimre MaTeMaTHYeCKue MOETH HH(popMalMoHHO-u3MepuTenbHbIX | [TK-1.3.2

YCTPOMCTB JIJIsl IBUTATENIBHBIX YCTAHOBOK, TEJIEBU3UOHHO-
nH(OpMalMOHHBIE, TETJIOBU3UOHHEIE, Ta3epPHbIE, PAAHOIOKAIIMOHHBIE
YCTPOMCTBA M METOBI MEPEIAYN CUTHAIOB C IAHHBIX YCTPOMCTB.

3 Onuimmre 3agaroniye reHepaTopbl, MOAYJISIIIMOHHBIE YCTPOUCTBA, I1K-1.3.2

OKOHCYHBIC YCUIIUTCIIM MOITHOCTH.

4 OnuimMre aHTEHHbIE CUCTEMBI, UX XapaKTEPUCTUKU. MeToabl I1IK-1.3.2

Moaynauuu. Paguonpuemusie yctpoiicta. [Ipunnun paboTsl
ocumiorpaga AKUIL. Buasl HanpspkeHuit B cucteMe yrnpapieHHs
npubopom. CocTaB aMITUTYTHOTO BOJIBTMETPA

5 Onummure OCHOBHBIE CTaHAAPTHI, PETYIUPYIOLIUE TOPSAOK TOBEPKU I1K-2.3.1

OJICKTPOHHBIX MHTCJIJICKTYAJIbHBIX JATUYUKOB

6 OnumuTe CBOMMU CIIOBAMM PaINOOINPEIEICHUE TapaMeTPOB IIK-1.3.2

JBUKESHHSI KOCMUYECKHUX ammaparoB. M3aMepeHue qanbHOCTH, YTIIOBBIX
KOOPJAMHAT, paAHaIbHONW CKOpOCTH Ha ocHOBE A dekTa Jlommepa.
OreHKa TOYHOCTH ITUX U3MEPEHUI.

7 Onummure 0CHOBBI Mpeo0pa3oBaHKsl CUTHANIA Mo TeopeMe B. IIK-1.3.2

KorenpaukoBa. 5 6a30BbIX KOMIIOHEHTOB, HEOOXOAUMBIX IS
TpaHc(hopMaIuy 1 Iepeiadu CUTHAJIA Ha JAIbHUE PACCTOSHUS

8 Onumure JlucTaHIIMOHHOE yIpaBJiIeHUE MPUOOPaMU JUIsl KOHTPOJIS I1K-1.3.2

nasneHus. CHCTeMBbI yIpaBJICHH n3MepeHrueM naBieHus. Crib(OHBI.




I'odpupoBanubsie MemOpanbl. [ nOkue nuadparmel. Xiionaroime
MeMmOpanbl. CpabaThIBaHUE CUCTEM YIIPABJICHUS 0€30IaCHOCTbIO
MaHOMETPOB ITPH KPUTHYECKOM IOBBIIICHUH JIABJICHHS.

CUCTCMaMHU U3MCPCHUA YCTpOﬁCTBO, IMPUHIUIT HeﬁCTBHH, OCHOBHBIC
MCTPOJIOTHYCCKUC XAPAKTCPHUCTHUKHU.

[Ipoananusupyiite IVIK «OBEH», npuHLIun koMmyTaiuu ¢ IIK-1.V.1

10

paboThI ¢ UBMEPUTEIBHBIMU YCTPONCTBAMU

UTo BBI y3HAJIHU PO OCHOBHBIE CTaHJAAPTHI U D3, peryiupyronme I1K-2.3.1

11

TeCTUpOBaHue i Metona Agile

B xakoM cocTOsIHUM MBI HE MOYKEM HCIIOIb30BaTh AaBTOMAaTHYECKOE [1IK-2.V .2

12

aBTOMaTu3alu MMporpaMmMHOIO obecneueHuUs

Kaxkue tumbl GpperiMBOPKOB UCIIOJIB3YIOTCS ITPH TECTHPOBAHUU [IK-2.V.2

13

Pacckaxxute o QTP (Quick Test Professional) IIK-2.Y.2

14

00s13aTeNIbHOCTh 0O(h)OPMIICHHUS IPOTOKOJIA T10 Pe3yJIbTaTaM OBEPKHU?
Ecnu mb1 BeImonHsieM noBepky st CU cobcTBeHHOTO,
BHYTPHU3aBOJACKOI'O UCIIOJIB30BaHUA, TO MOKHO JIU IIOBCPKY
0(hOpMIISITH TaK, KaK Mbl YCTAHOBUM CaMH, H KAKUM JIOKYMEHTOM 3TO
paspemiero? Bonpoc cBsi3aH ¢ TeM, 4TO, HAIPUMEp, Ha 3aBOJIE OKOJIO
1000 naarKaTOpoB yacoBoro tumna. Ecim Ha Bce opopMIisTh
MPOTOKOJ, TO 3TO 3aHUMAEeT MHOTO BPEMEHH, J1a ¥ IICHHOCTh 3TOTO
IPOTOKOJIA COMHUTEIbHA

[Ipoananu3upyiite, KAKUM JIOKYMEHTOM PETrIAMEHTUPYETCSA [IK-2.V.2

15

HarpaBieHue «MHbopmaTu3anys B 001aCTH METPOJIOTHH U
o0ecrieyeHrs1 eIMHCTBA U3MEpeHn»? 3 KakuX MoJICUCTEM H
MOyJel COCTOUT PyHKIMOHANBbHBIN 610K «Metponorusy OI'UC
Poccrannapra?

[Ipoananuzupyiite, Kakue 3aJla4i U MEPOIIPUSATHS BKIIOYACT B CeOs [IK-2.Y.2

16

Kaxkoit npouecc no3possier aBromatuzupoBatb AUC «Merpkonponb»? | [IK-2.VY.2

17

MOJKETE PUBECTU?

Kaxue npumeps! npumenenuss SCADA cuctem B METaUTypruu Bbl [IK-2.Y.2

Bomnpocs! (3agaun) muis 3adera / nug¢. 3auera npeacrapieHs! B Tabnuue 16.

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

Ne /it [Tepedens BompocoB (3a1a4) 1yist 3adeta / nudd. 3auera

Kon

VHJIUKAToOpa

Y4eOHbIM NJITAHOM HE IPEAYCMOTPEHO

[lepeuenr TeM [ KypCOBOTO MPOECKTHPOBAHUS/BHITIOTHEHHSI KypCOBOW pPaOOTHI
MpeICTaBICHBI B Tabwmie 17.
Tabnuna 17 — Ilepeyers TeM JuIsi KypCcOBOTO IPOEKTUPOBAHMSI/BBITIOIHEHUSI KYPCOBOM pabOTHI

Ne

/m .
KypcoBO#l paboThI

[TpumepHBIii TepeueHb TeM ISl KypCOBOTO MTPOEKTUPOBAHUS/BBINIOIHEHUS

PacueT cucrembl YIpaBJICHUA CCIIbCUHAMU

Pa3paboTka naTumka ajs ynpasieHus cOopoM nHGOpMaIMU ¢ Kpyriomepa

Pa3zpaboTka ynpaBisioniero JaT4uka CUCTeMoi c6opa BUICOM3MEPEHUN

Pacuer cucremsl ynpasnenus [1JIK

O WINFP o

Pa3zpaboTka ympaBIisioIero JaT4uka CUCTeMoi coopa JaHHBIX 00
M3MEPEHHUH KOJIMYECTBA 00OPOTOB JIBUTATEIIS

(o))

Peneiinas 3ammuTta u aBTOMaTHKa HN3MCPUTCIIbHBIX CUCTCM

~

[TpoexTupoBaHue N3MEPUTEITHLHON CHCTEMBI COOpa JaHHBIX JICKTPOITUTAHHS

8 Pa3paboTka ynpaBisionero 1aTunka cicTeMoi coopa JaHHBIX 00




N3MECPCHUHN YaCTOTEI

9 Pa3zpaboTka ynpaBIsiomero JaTyuka CUCTeMon coopa JaHHBIX 00
U3MEPEHUU JIaBJICHUS
10 Pa3zpaboTka ympaBIsiomero JaT9uka CUCTeMoi coopa JaHHBIX 00

n3MepeHun npodusorpada

Bonpockl [uid npoBeneHUss NPOMEXYTOYHOH aTTecTalliM B BUAEC TECTUPOBAHUS
npezcTaBieHsl B Tabmuie 18.

Tabnuna 18 — [IpuMepHbIi IEpeYeHb BOIIPOCOB JJIsI TECTOB

Ne /1t

[IpumepHBIii IepeueHb BOPOCOB /7Sl TECTOB

Kon
MHIUKATOpa

1

Ha3zoBute cTanaapThl XapaKTepHbIC ISl JAaHHON TUCIMITINHBI{

~['OCT P CO 10001-2009 MeHemKMEHT KavyecTBa. Y IOBJIETBOPECHHOCTh
notpedureneil. PekoMeHaum nonpaBuiiaM MOBEACHUS JJIsl OpraHu3aIuit
~["OCT P MCO 10002-2009* MeHeKMEHT OpraHr3aliy.

Y 10BIE€TBOPEHHOCTH MOTpeduTENel. PykoBoACTBO IO yIpaBiIeHUIO
MPETEH3USIMHU B OPTaHU3aLUIX

=[IpuHuun npuMeHeHus TeopeMbl KoTenbHUKOBA;

=[Ipunun npumenenus 3akona byrepa-Jlam6epra bepa;

I1K-2.3.1

Onuure 'OCT P UCO- a0

=[ apMOHHM3UPOBAHHBIN CTAHAAPT
~TY

~CTII

~MeXrocyJapCBTEHHBIN CTaHIAPT

[1K-2.3.1

JIMCKpEeTHbIE CUTHAIBI OIUCHIBAIOTCS: {

=Pemeéruyareivu ¢pynkumsmu —nocnenosarensHoctsMux(nT), rae T = const
— UHTepBaJ (IEpUoJ1) TUCKPETU3ALUH;

~[IpeprpiBatonieiicst yHKIMEH, cTpeMsIIencs K HyIio;

~HenpepbIBHOH (MM KyCOUHO-HENPEPbIBHON ) PyHKIIMEHX(t);

11K-2.3.1

[Ipoananu3upyiite, Ho4eMy UCIBITAHUS HA HAJEAKHOCTh
obopynoBanus npousoautcs corimacHo 'OCT:{
=27002-2015;

~53442-2013;

~23345-2013;

~HCT IPABUJIIBHOI'O OTBCTA,

11K-1.3.2

3akonuute ¢ppazy : «[Ipu mIaHUpPOBaHUN UCTIBITAHUS Ha HAJIEKHOCTh
000pyI0BaHUs HEOOXOIUMO PACCUUTATD CIICAYIOIIMEIaHHbIC. . . »:{
=4aCTOTa OTKA30B;

~0JOKUPOBAHHUE OTKA30B;

~BOJIbT-aMIIEPHYIO XapaKTEPUCTHUKY;

~HET PAaBHIILHOTO OTBETA;

11K-1.3.2

Omnpenenure, 9To U300paskeHO Ha GOTO: {
=Konseliepnsiii ALLL;
~MHmuorocryneydarsiiit ALIL;
~[Tapamnensubiii AL

~Bce 0TBETHI BEpHBI;

IIK-1.V.1

Onummte nousitre Scada

=CucTtema AuCIIeTYEPU3ALNU U aBTOMAaTU3UPOBAHHOTO yUeTa
U3MEPEHUIN

~AHanu3 pa3IM4yHbIX IpodiieM B paboTe cucteM

11K-1.3.2



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

~AHanu3 BUJIOB Y TTOCJIEACTBHUI BBEJCHHBIX YIIYyUIICHUI
~CucTtema 3JIeKTPOHHOT O CYUTHIBAHUS

AHanoroBble CUTHAJIBI OIIMCBIBAIOTCS

= HenpepsIBHOI (111 KYCOYHO-HETIPEPBIBHOM ) QyHKIMEHX (t);
~[IpepsiBaromieiicst GyHKITUEH, CTPEMSIIICHCS K HYITIO;
~@yHKIKMEN IOCTOSHHOTO MEHSAIOIIETOCS BUJIA;

T1K-1.3.2

3axonuuTte (pa3y: «Jlng npeacrasienus, nepenadn HOOpadoTKu
uHpopManny B HHYOPMAITMOHHBIX CUCTEMAaXHCIIOIB3YIOTCS pa3InyHbIe
BHJIbI CUTHAIIOB. [lo curHanom nonumaercs...» :

=DU3N4eCKUi MPOIIECC, 3HAYCHHS MTAPaMETPOB KOTOPOTO OTOOPAKAIOT
HEKOTOpYI0 HH(popMaIuio uircoodenne. MuhopmMaruBHEIMU
napaMeTpamM# TaKUXCUTHAJIOB MOTYT OBITh aMILTUTY 1A, ITUTESIHHOCTD,
yacTora, (asa;

~@Dwu3ndecKuii mporece, 3HaYeHUs MapaMeTpOB KOTOPOTO OTOOPAXKAIOT
HEKOTOPYIO HH(popMaIuio nircoodmenue. MuhopmarnBHEIMU
napaMeTpamM# TaKHXCUTHAJIOB MOTYT OBITh COITPOTHBIICHUE, MOIITHOCTH;
~®DuU3nYecKuil polecc, 3Ha4eHUsI MapaMeTPOB KOTOPOro 0TOOpaxaroT
HEKOTOPYIO HH(MOpMAIHIO WK coodeHune. HpopMaTHBHBIMU
rapaMeTpamMu TaKHX CUTHAJIOB MOTYT ObITh aMIUTUTY1a, KPY TSN
MOMEHT,M3TH0A0IIEee YCHITHE.

11K-1.3.2

10

Onumure AUCKPETHBIM CUTHAI JIOTHYECKOT O
KOHTpOJuIepa. DTOT CUTHAII -
=KBAaHTOBAHHBII U ITPEPBIBUCTHIN

~CUTHAJI, KOTOPBIH SABISAETCS IPEPHIBUCTHIM
~CHTHaJ HETIPEPBIBHBIN

~CUT'HAJI KBAHTOBaHHBIN

[1K-1.3.2

11

[Ipoananuzupyiite, 4To HUGPOBHIE CUTHAIBI IPEJICTABISIOT

co0oii:

=KBaHTOBaHHBIE 10 YPOBHIO JUCKPETHBIE CUTHAJIBI U ONHCBIBAFOTCS
KBaHTOBAHHBIMHU PEIIETYATHIMU QYHKLUAMU;

~KBaHTOBaHHBIE IO YPOBHIO aHAJIOTOBBIE CUTHAJIBI U OIHACHIBAIOTCS
KBaHTOBAHHBIMHU PEIIETYATHIMU QYHKLUAMU;

~KBaHTOBaHHBIE 10 YPOBHIO JUCKPETHBIE CUTHAJIBI HOITACHIBAIOTCS
HEKBAaHTOBAaHHBIMHU PEMIETYATHIMU (DYHKIMSIMU;

I1K-1.3.2

12

Kakue MOMEHTBI yUUTBHIBAIOTCS IIPU MJIAHUPOBAHUM dTana aBTOMaTU3alun?
Ha sTane niaHupoBaHUs aBTOMATU3allMU HEOOXOAUMO YUUTHIBATh
CJIEIYIOIINE MOMEHTBI:
=Bp100p «IIpaBUIBHOT0» HHCTPYMEHTA aBTOMATH3AI[H
=[Inardopma aBTOMaTH3aLMK BBIOOpA, €CIIM TAKOBasi UMEETCA
=[IepeueHp BXOAAMMX U BBIXOJALINX JIEMEHTOB JUIsl aBTOMaTU3aLluN
=Hactpoiika TecToBOM cpebl
=IloaroroBka rpaguka rpaHTOB ¢ TpaQUKOM BBIITOJHEHHS TPOEKTA JUIS
pa3pabOTKU U BBINOJIHEHUS TECTOBOTO CIIEHAPUS.

“‘OHpCI[CJ'II/ITB CKOPOCTD 3aKPBITHA TCCTOB

[IK-2.Y .2




13 Kakue mpuMepsl 3TanoB Impoliecca aBTOMaTH3aIuu? [IK-2.Y.2
B mpornecce aBromMaTu3au 3a€HCTBOBAHBI CIIEYIOLIUE STAIbI:
=Bb160p HHCTpYMEHTa TECTUPOBAHUS

=Onpenenuth 00beM aBTOMATHU3AINH

=[InanupoBanue, Tu3aiiH U pa3padboTka

=BrinosiHeHue Tecra

~CerMeHTanus

14 [Ipoananu3upyirte, B KAKOM COCTOSSHUM MbI HE MOKEM HUCIIOJIb30BaTh [IK-2.Y .2
ABTOMATHYECKOE TeCTHpOBaHue [uisi Metona Agile?

IABTOMaTHYECKOE TECTUPOBAaHUE OECIIONE3HO /115l THOKUX METOJIOB B
CJICAYIOLIMX YCIOBUIX

=Korga Agile-tectupoBanue Bcerna Tpedyet n3aMeHeHHs TpeOOBaHU
=Korga B Agile TpebyeTcst ncuepnbIBaroIlnil ypOBEHb IOKyMEHTALUN
=I1oaXOAUT TOJNBKO TSl T€X PErPECCHOHHBIX TECTOB BO BpeMsi THOKOTO
TECTUPOBAHUS, KaK HEMIPEPbIBHAS UHTEIpaLlUsl

~MO>HO UCIIOIBb30BaTh IS YMEHBIICHUS ATUTEIHHOCTH Mpoliecca
o0ydeHus

15 [Tpoananu3upyiite, KOrja Bbl aBTOMAaTU3UPYETE TECT? [IK-2.Y.2
IABTOMATH3a1Msl IPEIIOYTUTENBHEE B CIEIYIOIUX CIIydasx
=IloBTOpstomuecs 3a1aun

=TecT ¢ HECKOJBKUMHU HAOOpaMHU JAHHBIX

=IIpumeprl pErpeCCUOHHBIX TECTOB

=00b14HO pemeHre ocHoBbIBaeTcst Ha ROI (okynaeMocTH HHBECTHLIMM).
~ ABToMaTH3anus HE0OXOUM JIUIIb B CIy4ae Yrpo3bl (PUHAHCOBBIM
pUCcKaM

16 [Tpoananu3upyiite, KOrja Bbl HE CTaHETE aBTOMaTU3upoBarh TectupoBanue? | [1K-2.V.2
He cnenyetr aBTOMaTu3upoBaTh B CIECAYIOMIUX CIydasx

=Korna Tectupyemoe NpuiioKeHue 4acTo MEHAETCs
=0OpaHOopa3oBbIe TECTOBBIE MPUMEPHI

=Adhoc - ciyuaitHoe TecTUpOBaHUE

~ABTOMAaTH3aIUsl TECTOB HE MPECTABISAECT HEOOXOAMMOCTH ISt
YCKOpPEHUSI IPOU3BOJUTENBHOCTH U 00yUEHUs

[lepeueHb TeM KOHTPOIBHBIX Pa0OT MO TUCIUILUIMHE OOydYaroIuXcsl 3a04HOU (HOPMBI
o0OydeHus, Ipe/ICTaBICHbI B Ta0mie 19.

Tabmuua 19 — IlepeueHb KOHTPOJIBHBIX paboOT

Neo /it [TepeyeHb KOHTPOJIBHBIX PabOT

He npenycmorpeno

10.4. Meroauueckue  MaTepualbl,  ONpEAENSAIOIIME  MPOLEAYyphl  OLEHUBAHUS
MHAMKATOPOB, XapaKTEpU3YIOUIUX dTanbl (OPMUPOBAHUS KOMIIETEHIMH, COJEp’KaTcs B
JOKAJIbHBIX HOPMAaTHUBHBIX akTax ['YAII, permameHTHUpyrOIMX MOPSIIOK U TPOLERypPY
MPOBEJICHUS TEKYIIETO KOHTPOJIS YCIIEBAeMOCTH M MPOMEKYTOYHON aTTecTallii 00ydaromuxcst
I'VAIL

11. Mertoauydeckue yKazaHus Uit 00YJarOIIUXCS IO OCBOCHUIO TUCITUTIIAHBI

11.1. Metoauueckue ykazaHusi JUisi OOy4YalOIUXCS MO0 OCBOGHHUIO JIEKIIMOHHOTO
MaTepuaia




OcHOBHOE Ha3HA4YE€HHE JIEKIIMOHHOTO MarepHuaja — JIOTMUECKU CTPOMHOE, CUCTEMHOE,
riyOOKoe M SICHOE H3JIokKeHHMe ydyeOHoro marepuana. HasHadeHne cOBpeMEHHOH JEKIMM B
paMKax AMCUUIUIMHBI HE B TOM, YTOOBI IMOJYYUTh BCIO MH(POPMALMIO MO TEME, @ B OCBOCHUU
(GyHAaMEHTaIbHBIX MpoOJIEeM JUCLMIUIMHBL, METOAOB HAy4YHOIO IIO3HAHUS, HOBEHIINX
JOCTI)KEHUH HayqHOU MbIcU. B yueOHOM mporiecce JeKIus BBIIOIHIET METOI0JIOTHYECKYIO,
OpPraHU3alMOHHYIO U UHPOPMALMOHHYIO (GYHKLNU. JIeKIus pacKpbIBaeT MOHATUHHBIN anmapar
KOHKPETHOW 00jacTu 3HaHHs, €€ NMpoOJeMbl, AaeT LEeIbHOE NPEACTaBICHUE O TUCIMILIMHE,
IIOKAa3bIBAET B3aUMOCBS3b C IPYTUMU JUCLUAIIIIMHAMM.

[lnanupyemMble pe3yabTaThl IPH OCBOSHUH 00yYalOMUMUCS JIGKIIMOHHOTO MaTepraa;

— TIOJYy4YEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aMMOCBS3AHHBIX 3HAHWM, YpPOBEHb
KOTOPBIX OIPEIEIISIETCS LEIEBOM YCTAHOBKOM K KaK10M KOHKPETHOU TEME;

— TOJIy4€HHE OIbITa TBOPYECKOI pabOThl COBMECTHO C IPENOJaBaTEIEM;

— pa3BuUTHE NPOPECCHOHANBHO-JIENOBBIX KayecTB, JIOOBM K IpeaMeTy u
CaMOCTOSITEJIBHOTO TBOPYECKOI'O MBIIITICHHUS.

— TMOsBIEHHE HEOOXOAMMOT0 HWHTEpeca, HEOOXOAMMOro Uil CaMOCTOSTENbHOU
paboThl;

— TIOJy4YeHHE 3HAHMM O COBPEMEHHOM YPOBHE pa3BUTHS HAayKd M TEXHHKHM U O
IPOTHO3€ UX pa3BUTHs Ha OJMIKaMIINe TO/IbI;

— HAY4YMTbCSI METOAMYECKH 00pabaThiBaTh Marepual (BBIIEISTH IJIaBHbIE MBICIU U
MOJIOKEHUS, TPUXOAUTh K KOHKPETHBIM BBIBOJAM, IOBTOPSTh HUX B  Pa3IUYHbIX
bopMynupoBKax);

—  TOJIy4eHHE TOYHOTO TIOHUMAaHHUS BCEX HEOOXOIUMBIX TEPMUHOB U TIOHSTHA.

JleKuMOHHBI MaTepua’l MOXKET COINPOBOXKAATHCA JIEMOHCTpALUEl CIAalIoB H
UCIIOJIb30BAaHUEM pa3/laTOYHOrO Marepuaja IpU MPOBEACHUUM KOPOTKUX JTUCKycCH 00
0COOEHHOCTSX MPUMEHEHHUS OTJENIbHBIX TEMATHK 10 JUCLUIUINHE.

CrpyKkTypa npeaocTaBiaeHus JEKIHOHHOIO MaTepuana:
— JIEKIIMH COTJIACHO pa3zzenam (Tabi.3) u temam (Tadi.4).

Kypc mamepuana ¢ LMS https://Ims.quap.ru/course/view.php?id=1256

11.2. Metoauueckue ykazaHus A OOYYarOLIMXCS 1O BBIMOJHEHHIO J1AaOOpaTOPHBIX
pabot

B xoze BbimonHeHUs 1a00paTOpHBIX pabOT OOyyaromMHCs JOJKEH YIIIyOUTh U
3aKpenuTh 3HAHUS, MPAKTUYECKHE HABBIKH, OBJIAJIETh COBPEMEHHOW METONWKON M TEeXHUKOU
HKCIEPUMEHTAa B COOTBETCTBMM C KBaIM(PUKALMOHHOM XapaKTepUCTUKOM oOyuaromerocs.
Boinonnenue nabopatopHbIX pabOT COCTOUT U3 IKCIIEPUMEHTABHO-TIPAKTUYECKON, pacyeTHO-
AQHAJTUTUYECKON YacTe U KOHTPOJIbHBIX MEPOIIPHUITUH.

Brinonnenue nabopaTopHbIX paboT 0oOydaroluMCs SIBISETCS HEOThEMJIEMOW YacTbiO
U3y4eHHs] JUCLMILUIMHBI, ONpeAensieMOd y4eOHbIM IUIAaHOM, M OTHOCHUTCS K CpEeACTBaM,
00eCTIeYNBAIOIINM PEIICHUE CIIeTYIOIUX OCHOBHBIX 3a/1a4 00yJaromerocs:

— TIpHOOpeTeHHEe HaBBIKOB HCCIEIOBaHMS INPOLIECCOB, SBIEHUH U OOBEKTOB,
U3y4aeMbIX B paMKax JaHHOW JUCIUIUTHBI;

— 3aKpeIuUIeHHe, pa3BUTHE W ACTAIM3AlUs TCOPETUYECKUX 3HAHWH, MOIydEeHHBIX Ha
JEKITHSIX;

— ToJIyueHHe HOBOM MH(OpMAIMH [0 U3y4aeMOH TUCIUIINHE;

— TIpHOOpeTeHHe  HaBBIKOB  CaMOCTOSATENbHOM  paboThl Cc  J1aOOpaTOpHBIM
000pyI0BaHUEM U TPUOOPAMH.

3ajanue u TpeOOBaHUS K MPOBEACHUIO JTA0OPATOPHBIX PabOT
JIaboparopHblie pabOThI BBHITIONHSIOTCS COTIAcCHO Tabmuibl 6 qanHou PIT]]



https://lms.guap.ru/course/view.php?id=1256

TuTyabHBIA JHCT OTYETa JOJDKEH COOTBETCTBOBATh IMAOJIOHY, TNPHBEIACHHOMY B
cekTope HopMmatuBHOM gokymenTarmu ['Y AIT lab.docx

OdopmiieHre OCHOBHOM YacTH OTYETa JOJDKHO OBITh O(OPMIICHO B COOTBETCTBHH C
I'OCT 7.32-2017. TpeGoBanus IpHUBEACHBI B CEKTOpEe HOPMATUBHOHN AokymeHTaruu 'Y All
https://view.officeapps.live.com/op/view.aspx?src=https%3A%2F%2Ffs.quap.ru%2Fregdoc
s%2F2025%2Fshablon%2Finstr_shab.docx&wdOrigin=BROWSELINK

[Ipn dbopmupoBaHuu CIUCKAa  HCTOYHUKOB CTyIGHTaM  HEOO0XOAMMO
pykoBojcTBoBaThCs TpeboBanusamu crangapra [[OCT 7.0.100-2018. [Tpumepsr odopmiieHus
CIMCKAa HCTOYHUKOB IIPUBEAECHBI B CEKTOpPE HOpPMAaTuBHON aokymeHtauuu [YAIL
https://fs.quap.ru/docs/titul/primer_bibl.pdf

s nabopamopuvix pabom pekoMeHOYyemcs UCNONb308AMb CLeOVIouUe HayuHble
USOAHUA:

e KB. Enudannes. T.IL.Mumypa. Metponorus u panuouszmeperus. OcoOEHHOCTU
U3MEpPEHHs] MEePEMEHHOI0 HampsbKeHus pasHbix ¢opMm (Meroanueckue ykazaHUS K
BBITNOJIHEHUIO J1abopaTopHoi padoTsl) M3a-so CII0.: PULL I'VAIL 2021. 24c

e Emnudannes, K. B. Teopus u pacyer u3MEpUTEIBHBIX Peodpa3zoBaresei U mpudOpoB:
npaktukyMm / K. B. Enugannes. — CI16.: I'VAIL 2023. — 44 c.

e K.B. Enudannes. T.Il.Mumypa. MccnenoBanne MeTpoIOTHUECKUX XapaKTEPUCTUK
3EKTpO-MeXaHndeckux nmpudopoB. Meroaunueckue ykazanus— CII16.: 'VAIL 2024. —
26 c.

11.3. Meroauueckue yka3aHus i OOyYaroOmMXCS IO TPOXOXKACHUIO KypCOBOTO
POEKTHPOBAHUS/BBINOIHEHUS KypCOBOU PabOTHI

KypcoBoil mpoekT mnpoBOAUTCS C 1elbl0 (OPMUPOBaHUSA Yy OOY4YaIOIIMXCS OIbITa
KOMIIJIEKCHOTO PEIIEHUs] KOHKPETHBIX 3a/ay Mpo(pecCHOHATBHON NeATeNbHOCTH: pacyera U
IIPOEKTUPOBAHUS M3MEPUTEIBHOTO YIPABISAIOMIETO YCTPOMCTBA C YYETOM IPEABAPUTEIBLHOTO
pacuera AUX n @YX, pacuera Ha/Ie)KHOCTH, a TaKXkKe pa3pabOTKU MEeYaTHOM MJIaThl M KopIyca
npubopa.

KypcoBoii npoekT/ paboTta mo3BoseT 00ydaromemMycs:

CdopmupoBaTh HaBBIKM 3KOHOMHYECKOIO M TEXHOJOTHYECKOro pacyera mpubopoB
cornacHo TpeboBanusM ECKJl u ECIIJl, npoBoauTh mpeaBapUTEIbHBIA MAaTEHTHBIA MOUCK
AQHAJIOTOB, IPOBOJAMUTH pacueT OKYNMAaeMOCTH IPOEKTa, YTO TaKKe MO3BOJIIET (HOPMHUPOBATH
IIOHUMAaHWE y  CTYJEHTOB  aKTYaJlbHOCTM M  MHTEIUIEKTYaJlbHOM  YHHUKAJIbHOCTH
paspabateiBaeMoro npubopa. B xozie BbImoHEHHs MpoeKkTa y oOyuaromierocs popMHpyeTcs
MOHSTHE MPOEKTUPOBAHMS YCTPOICTBA C HYJIEBOrO LMKJIA U J0 (UHAIBHOTO BBIMYCKa
CEpUIHON MPOAYKIUHU, COITIACHO COBPEMEHHBIM TEXHOJOIMYECKUM U OKOHOMUYECKHUM
peanusM.

CTpyKTypa NOosSICHUTENIbHOMN 3aMCKU KYPCOBOTO MPOEKTa/ pabOThI
e TuUTyNBHBIN JUCT U JUCT UHAUBUAYAIBHOTO 3aJaHUs
e AHHOTanMs. AKTYaJlbHOCTh IPOEKTA
e [JlareHTHBI TOMCK aHAJIOTMYHBIX TEME KYpPCOBOM paboTe H3MEpPUTEIbHBIX
YCTPOMCTB yIIpaBiI€HUS
e Pacuer HagexxHocTH — mpeoOpaszoBaTenss M ONpEAEICHHE  MapaMeTpoB
IpeI0XpaHUTENA



https://view.officeapps.live.com/op/view.aspx?src=https%3A%2F%2Ffs.guap.ru%2Fregdocs%2F2023%2Fuch%2Ftitl%2Flab.docx&wdOrigin=BROWSELINK
https://view.officeapps.live.com/op/view.aspx?src=https%3A%2F%2Ffs.guap.ru%2Fregdocs%2F2025%2Fshablon%2Finstr_shab.docx&wdOrigin=BROWSELINK
https://view.officeapps.live.com/op/view.aspx?src=https%3A%2F%2Ffs.guap.ru%2Fregdocs%2F2025%2Fshablon%2Finstr_shab.docx&wdOrigin=BROWSELINK
https://fs.guap.ru/docs/titul/primer_bibl.pdf

e PazpaGorka mewarHoil mmatel. IlpeacTaBieHMe  OCHOBHBIX  IApaMETPOB
M3MEPUTENILHOTO peolOpa3oBarens

e lccnenoBanne wuzmeputenbHoro npeoodpazoBatens B cucreme MULTISIM wunu
LABVEW.

e Pacyer ®UX u AUX

e OnucaHue BO3MOKHOCTEH KOMMEpPLUAIU3ALMH POEKTA

e Paszpabotka ueprexka Kopityca rpeodpa3oBarens

e Pa3zpabotka uepTeka evyaTHOM MIaThl

e PaspabotanHas cxema B Multisim

e Pazpabotka crienuduxanuu

e 3akioyeHue

TD66OBaHI/I}I K Od)ODMJ'IeHI/IIO HOSICHUTEIHHOU 3aIMMCKU KYPCOBOI'O HDOGKTa/ Da6OTBI

KypcoBoii mpoekt oopmIsieTcs: CoriacHO CTaHAapTaM YHUBEPCUTETA
https://view.officeapps.live.com/op/view.aspx?src=https%3A%2F%2Ffs.quap.ru%2Fregdocs%
2F2023%2Fuch%2Fsample _kurs.docx&wdOrigin=BROWSELINK

TeMbl KypCOBBIX MPOEKTOB TpeAcTaBieHbl B Taduie 17 texkymero PIT/]

11.4. Metoauueckue yKa3aHUs JUISL oOyJaromuxcsi 1o MPOXOKICHHUIO
CaMOCTOSITENIbHOM pabOTHI

B xo0z€e BBITIOTHEHUST CAMOCTOATENLHON PaOOThI, 00YJArOITUICS BBITIOJIHSIET padoTy 10
3aJJaHUIO M MPU METOJAMYECKOM PYKOBOJICTBE MPENoaaBaTelis, HO 0€3 ero HermocpeACTBEHHOTO
y4acTusl.

s oOywaromuxcs mo 3a04HOU ¢Gopme 0OydeHHs, caMOCTOsATENbHas padoTa MOXKET
BKJIFOYATh B CEOsI KOHTPOIBHYIO paldoTYy.

B mpornecce BBIOTHEHUS CaMOCTOSTENBHON paboThl, y oOyuatonierocsi GopmMupyercs
1enecoo0pa3Hoe MIIaHUpPOBaHUE pabOYero BpeMEHU, KOTOPOE MO3BOJISIET UM Pa3BUBATh YMEHMUS
Y HAaBBIKM B YCBOGHUHM U CHCTEMAaTH3allMd NMPUOOpETaeMbIX 3HAHMIA, 00ECIeUnBAET BBICOKHIA
YPOBEHb YCIIEBAEMOCTH B TMEpPUOJ OOy4YEHHs, IMOMOTAeT IMOJIYYUTh HABBIKU TTOBBIIIICHUS
po(hecCHOHALHOTO YPOBHSL.

MeroandyeckuMu ~ MaTepualiaMH,  HAMpPaBISIONIMMH  CaMOCTOSITEJIBHYI0O — padoTy
00y4JaromInXCs SBISIFOTCS:

—  y4eOHO-METOIMYECKUI MaTepras Mo IUCIUILINHE

11.5. Metoauueckue ykazaHus g OOYYAIOIIUXCS MO0 TMPOXOXKIECHUIO TEKYIIEro
KOHTPOJISI YCTIEBAeMOCTH.

Texymuii KOHTPOJb YCIEBAEMOCTH IMpeaycMaTpuBaeT KOHTPOJb KauecTBa 3HAHHMA
00yJarOIUXCsl, OCYIMECTBISIEMOTO B TCUCHHE CEMECTpa C IIETbI0 OICHUBAHKS XO/1a OCBOCHHS
IUCIHTIINHEL

Texywuii KoHmpoab ycnegaemocmu 6e0emcs ¢ NOMOWbI0 Mecmo8oe0 MaAmepuaid 6
LMS

https://Ims.guap.ru/course/view.php?id=1256

11.6. MeToauyveckue yKa3aHUs JJI OOYJAFOIIMXCS 11O MPOXOKJACHUIO TTPOMEKYTOUHOM
aTTeCTalUU.

[Ipomexxyrounast — arrectands  OOYYarOIIUXCS — MPEAyCMAaTPUBAET  OICHWBAHHE
MPOMEKYTOUHBIX ¥ OKOHYATENbHBIX Pe3yJlIbTaTOB 00y4YeHHS Mo AucuuruinHe. OHa BKIIIOYAET B
ceost:


https://view.officeapps.live.com/op/view.aspx?src=https%3A%2F%2Ffs.guap.ru%2Fregdocs%2F2023%2Fuch%2Fsample_kurs.docx&wdOrigin=BROWSELINK
https://view.officeapps.live.com/op/view.aspx?src=https%3A%2F%2Ffs.guap.ru%2Fregdocs%2F2023%2Fuch%2Fsample_kurs.docx&wdOrigin=BROWSELINK
https://lms.guap.ru/course/view.php?id=1256

— D9K3aMeH — (opMa OIEHKM 3HaHUHM, MOJIYYEHHBIX OOyJaromuMcs B Ipolecce
M3YYEHHUS BCEH AMCLMUIJIMHBI UM €€ YacTH, HaBBIKOB CAMOCTOSATEIbHONU paboThl, CIOCOOHOCTH
OPUMEHATh MX JUISL PEUICHUs NMPAKTHYECKUX 3a/4ad. DK3aMeH, Kak MpaBWIIO, MPOBOIHUTCS B
Nepuoj, SK3aMEHAIIMOHHOW CECCHM W 3aBepIIaeTcs aTTeCTAllMOHHOW OLIEHKOH «OTIUYHOY,
«XOPOIIO», «YIOBIECTBOPUTEILHOY, KHEYIOBIECTBOPUTEIHLHOY.

CucremMa OLIEHOK IIPU MTPOBEICHUH TEKYIIET0 KOHTPOJIS U MPOMEKYTOUHON
aTTECTAIUU OCYIIECTBISIETCS B COOTBETCTBUU C PYKOBOSAIINM JTOKyMeHTOM opranuzaiuu P10
I'VAIIL CMK 3.76 «Ilosnoxenue o TeKyIIeM KOHTPOJIE YCIIEBAEMOCTH U
POMEXYTOYHOW aTTECTAIlMH CTYACHTOB U aCUPAHTOB, 00YUYAIOMIUXCS 110 00pa30BaTEIbHBIM
nporpamMMam Beiciiero oopasosanus B 'YAII» https://docs.quap.ru/smk/3.76.pdf



https://docs.guap.ru/smk/3.76.pdf

Jluct BHeceHUs U3MEHEHUH B pabouyo MporpamMmy JUCIHUILIUHBI

JlaTta BHECEeHUs
W3MCHEHHH U
JIOTIOTHECHHUH.

IToanuce
BHECIIIETO
W3MCHCHHUS

ConeprxaHue U3MEHEHUH U JOTIOJTHEHUI

JlaTa 1 Ne

IIPOTOKOJIA
3ace1aHusl
Kadeapsl

Iloanuce
3aB.
Kadeapoi




