





PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
IMTPOEKTUPOBAHME ITPUBOPOB 1 CUCTEM

Paspensl paboyeii mporpaMmsI

1. HEJIN OCBOEHUSA JNCHUITIINMHBI

2. MECTO INCLHUIIIIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPXXAHWE NUCLIAITJINHBI

4. ®OPMbBI KOHTPOJIA OCBOEHUMA ANUCLIUITIMHBI

5. YYEBHO-METOIMYECKOE 1 UTHOOPMAILIMOHHOE OBECITEYEHUWE OVCLUITIIHBI
6. MATEPUAJIBHO-TEXHMUYECKOE OBECITEUEHWE OVUCHUITJIMHBI

ITpusoxeHusi K padouyeii mporpaMme JUCIMILUIHHBI

o Tlpunoxkenue 1. AHHOTaLMsI paboueli IpOrpaMMbl
¢ TIpunoxenue 2. TeXHOTOTUU U GOPMBI 00yUeHUSA
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI

Lenbto 0CcBOEHUS AUCLUILIVHEI SIB/IsieTCst (POPMUPOBAHUE CIeAYIOIMX KOMITeTeHLUI:

ITICK-1.1 — crocoOHOCTh BBITIOMHITL BLIOOpP TIEPBUYHBIX JATUMKOB U JIEMEHTOB U3MEPUTEbHON CHCTEMBI,
KOMITBIOTEPHBIX TIPOrpaMM /ISl MOJI€IMPOBAaHUsS U3MEPHUTE/bHBIX TIPOIIeCCOB, pa3pabaThiBaTh W BHEAPSTh
CrierabHbIe CPeICTBA M3MePeHHH Jyisi 00ecriedeHUsT TOUHBIX M3MepPeHUH TPY OTIpeZie/ieHHH JelCTBUTETbHBIX
3HaueHUI KOHTPOIMPYEMBIX ITapaMeTpoB

@DOopMHPOBaHHMIO KOMIIETEHLIUH CITY)KUT [JOCTIDKEHHUE CIIeAYIOLIUX Pe3y/IbTaToB 00pa30BaHMUsI:
IICK-1.1

3HAHUA:

Ha YPOBHe Ipe/|CTaB/IeHUM:

— Hay4YHO-TEXHHUEeCKUX OCHOB TeOPHH MPOEKTUPOBAHHS N3MePUTeIbHbBIX TPUOOPOB U CUCTEM;

— KOMMYHUKALIMOHHbIE CeTU MH(OPMALIMOHHO-U3MePUTebHBIX CUCTEM;

Ha YPOBHE BOCIIPOU3BeZIeHH:

— OCHOBHBIX TIOHSTHH B 00/1aCTH MPOEKTUPOBaHUSI U3MePUTE/ILHBIX TIPUOOPOB U CUCTEM;

— KaueCTBEHHBIX M KOJIMYECTBEHHBIX XapaKTepUCTUK MareMaTHyeCKMX Mofesiell H3MepUTeNbHbIX
prUOOPOB U CUCTEM;

Ha YpPOBHEe [TOHVMaHUsI:

- MeTO/Ibl TIPOEKTHPOBaHUS N3MepHUTeTbHBIX IPUOOPOB U CHUCTEM;

- MeTozbl LMGPOBOK 00pabOTKH, XpaHeHWs, Iepefayd W 3aliuThl W3MepUTeIbHON WH(OpMaryu B
nprbopax ¥ MHHOPMALIMOHHO-U3MePUTE/IbHBIX CUCTEMaX;

- 0CO0EHHOCTM pacueTa W TIPOEKTUPOBaHWs TPUOOPOB Ppa3IMYHbIX (U3UUECKUX BEJUUMH W
rapaMeTpoB;

- METOZIMKH aHajr3a ¥ CHHTe3a U3MepUTe/bHBIX IPHOOPOB U CUCTEM;

- MeTO/IbI TIOBBILLIEHUS] TOUHOCTH N3MepUTe/bHBIX TIPHO0POB;

- OCHOBBI pacyeTa npeobpa3oBaresiei pa3IMuHOTO POAa;

YMeHus:

TeopeTUUeCKHe:

— CTPOUTH CTPYKTYPHYIO MOJiellb U3MEPUTEILHOTO TPUO0pa WM CUCTEMBI, BEIOMPATh TUTIOBbIe OI0KH
conpspkeHust mpu6opos ¢ OBM, npoBoguTh 1jdpoByt0 06paboTKy M3MepUTebHOM HHPOPMALMY C MOMOLL[bIO
KOMIIbIOTepHOM mporpammbl LabVIEW, ucrionb3oBath KpunTorpaduueckie MeTobl 3aIllUThl U3MEPUTETEHOM
vH(OpPMAIMK C TIOMOLBI0 KOMITbIOTEPHOU mporpammbel PGP, opraHu30oBbIBaTh Ha 0a3e CTeKa MPOTOKOIIOB
TCP/IP o6MeH W3MepUTe/bHOW WH(OPMalMed MeXIy MOAYIIMUA WH(POPMALMOHHO — W3MEepPUTeTbHOM
CUCTEMBI;;

HaBbIKU:

— NIpUMeHeHHe CIIellaJu3UPOBaHHbBIX KOMITBIOTEPHBIX TIPOrPaMM U CIIPABOYHOM JINTepaTyphl B 06/1aCTH
MPOEKTUPOBAHMS N3MEePUTEeIbHBIX TPUOOPOB U CUCTEM;

— TIpOBe/leHHe MaTeMaTH4eCKOrO MOJe/MPOBAHUS M TIPOEKTHPOBaHUS HM3MepUTebHBIX NMPHUOOpOB U
CHCTEM.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Oucuunnaa ITIPOEKTUPOBAHUE IMTPYUB0OPOB Y1 CUCTEM sBrnisieTcs AUCLUIVIMHON YacTH,
(opmupyemoii yuacTHUKaMH 00pa30BaTe/IbHBIX OTHOIIEHH# 6/10Ka 1, TporpamMMbI MOATOTOBKU 110
HarpasieHuto 27.03.01 CmaHoapmu3ayusi U Memponoz2usi.

CopeprkaHue JUCIUTITHBI SIBJISIETCSI JIOTHUe CKUM TPOAO/DKEHIEM TUCIVTLTAH:
KOHCTPYUPOBAHUE U ITPON3BOACTBO TUIIOBBIX ITPUEOPOB U YCTPOUCTB.

CopepXaHvie AUCHUATIMHBI SIBASIETCSI  OCHOBOM  [I/ISI  OCBOEHMS  JAMCITUTLIVH: BBIHOHHEHI/I]:E,
IIOAI'OTOBKA K  IIPOOERYPE 3AIIINTHI n 3AIINTA BBIITY CKHOU
KBAJINMOVNKATTMOHHOUM PABOTHBI, OCHOBBI PACUETA MHTEJ/UIEKTYAJIBHBIX CUCTEM.

[penBapuTebHBIE KOMITETEHI[H, COPMHUPOBaHHBIE Y 00yUarOIerocs /10 Hauasia u3yueHus TUCLATUTAHBL:

e [ICK-1.2 — CriocobeH NMpYHUMATh y4acTHe B OpraHy3aliy paboT 1o KOHTPOJIIO TOUHOCTH
TEXHOJIOTHUECKOTO 000PYA0BaHUS Y OCHACTKH, TIPOBOAUTH JKCIIEPUMEHTAIbHBIE UCC/IeJOBAHUS C LIebI0
TIOBBIIIIEHUS KaueCTBa MPOAYKLMH, [IPUMEHATH KOMIIbIOTepHbIe IIPOrpPaMMBl /IS peau3aliy
KOHCTPYKTOPCKO-T€XHOJIOTHYeCKHX PellleHUH



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTTMHBI COCTaB/sieT 8 3.e., 288 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

KYPC

CEMECTP

HaumeHoBaHHe Ppa3fieyioB U JUAAKTHYECKUX e JUHUL]

BCEI'O

Ay/MTOpHBIE 3aHATHS
B KOHTaKTHOIi ¢hopme

BCEI'O

Jlekuuu

IIpakTHyeckue
3aHATUA

CamocrosTe/bHasA

pabora cryjeHToB

®dopmupyemast
KoMmmereHus, %

TICK-1.1

Pazpen 1. Be Oc 1e Tep 1 ¥ onpefesienus. 1.1. [IpefMeT JUCLUIUIMHEL
MeToz010rHs1 TIPOEKTUPOBaHHst PUOOPOB U crcTeM. OCHOBHBIE Lie/Id 1 33/jauu
[POEKTHPOBaHMs IPUBOPOB U cucTeM. Kinaccubukarius n3MepuTenbHbIX 3ajad. MeTogbl U
Cpe/iCTBa U3MepPeHHUH.
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0.75
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=
o

Paspen 2. Teopusi npoeKTHP pubopoB. 2.1. [IpUHLIXIILI TOCTPOEHUS
M3MepuUTe/bHBIX TPU60PoB (yHKLHs Tpeobpa3oBaHus, CTPYKTyPHbBIE MOZJe/H IPHGOPOB,
CTaTUYeCKHe U IMHaMHUYeCKHe XapakKTepuCTHKH, U3MepUTe/IbHbIe LeTH NpAMOoro
rpeo6pasoBaHusi, ypaBHOBELLWBaHHUs U L(POBbIX NPUOGOPOB, npeobpasoBaHue
M3MepUTe/bHBIX CUTHA/IOB IpUbopamu, (GuIbTpaLysi CUrHaMOoB, TPHOOPHBIe HHTEPGEChI).
2.2. TlorpelHoCTH U3MepHTeIbHBIX TPUOOPOB (MeToANYeCKHe, UHCTPYMEeHTa/IbHbIe,
CyMMapHBble, CTyyaiiHble, SHTPONUiiHbIE, CTaTUYeCKHe U JMHaMUuecKue). 2.3. MeTo/b!
TOBBILIEHUsS] TOUHOCTH TIPUOGOPOB (KOHCTPYKTOPCKO-TEXHOIOTHUECKKe, CTPYKTYPHBIE,
aNrOpUTMUYECKHe, KOMITIeKCHbIe). 2.4. CHHTe3 XapaKTepHUCTHK MpUOOPOB (ONTUMHU3ALUS
TiapaMeTpoB HpHﬁOpOB 10 MUHUMYMY MaTemMaThU4eCKOro 0>KUaHus TOrperrHoCTH,
ONTUMU3ALMs TapaMeTPOB NPHOOPOB 10 MUHUMYMY AMCIIEPCUH TIOTPELIHOCTH, ONTUMHU3aLs
CTPYKTYpbI U NTapaMeTpOB NMPUOOPOB 10 KPUTEPUSIM [IMHaMHUUeCKOi TOUHOCTH, ONTUMHU3ALUS
CTPYKTYPBI U TapaMeTpOB NPUOGOPOB MO0 KOMILIEKCHBIM KDHTEPHUSIM).
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0.5
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Paspen 3. Pacuer npeoGpa3oBaresieii mpu6opos u cucrem. 3.1. Pacuer npeobpasosareeii
TpAMOro HpeO6pa30BaHI/lﬂ, CTaTU4YeCKOro ypaBHOBEIINBAHUS, aCTaTHYeCKOro
YPaBHOBEILIHWBAHHUSA.

26.25

1.25

0.25

25

15

Paspen 4. Teopus usmeputensHbix cucrem (MC). 4.1. Mogeny U3MepUTeNbHBIX CUCTEM
(knmaccuduKaiys, nokasarenn 3(pekTuBHOCTH, ypaBHeHHe Konmoroposa, mogenu VIC ¢
HeorpaHWueHHOH (OrpaHUUYeHHOM) ouepe/Iblo U HeorpaHUYeHHbIM (OrpaHHueHHbIM) BpeMeHeM
oxuganus). 4.2. KommyHukaryonHsle cetu VIC (6a3oBble ceTeBble TEXHOJIOTHH, CETEBbIE
TIPOTOKOJIbl ¥ YPOBHHU, MeTO/bI CTyuaiiHoro foctyna k cetu MVIC, ceteBoil ypoBeHs Mojieni
OS], ynipaenenue notokom B UVC, unTepdeiic u npunHLumn jeiicrus npotokosna TCP/IP,
mozens nporokosna TCP, aapecats B UMC).

47.5
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0.5

45

10

Paspen 5. Ananus cTy npubopos u cucteM. 5.1 Ipeamer u 3agaun
TeOpHU UYBCTBUTE/IbHOCTH, OCHOBHbIE TIOHATHSA U OIpe/esieHus, ('byHKI_H/H/I UYBCTBUTE/IbHOCTH
TIEPBOTO NMOPsAAKa, METOABI TOHWKEHU UYBCTBUTE/IBHOCTH, BblGOp [AOITyCKOB Ha
HecTaOW/IbHbIe TapaMeTphbl.

42.5

2.5

0.5

40
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Bcero 3a 8 cemecTp

144

136

55

Pa3paen 6. 3amura usmepurtensHoit nHgopmanuu B VIC. 6.1 [lIudpoBaHue OTKPHITHIM U
3aKpPBITHIM K/IFOUaMH, LU(poBast MOANMCH, yIpaB/eHHe KIFoUaMu.

93

90

25

Paspgen 7. OCHOBBI KOHCTPYHP H TIPOEKTHP pubopoB H cucrem. 7.1.
CocraB/ieHHe 1 aHa/In3 TeXHUUeCKOTO 3a/jaHusl, BbIGOP BADHAHTOB KOHCTPYKLIUH, TEXHUUYECKOe
TIpe/iNoXKeHHe U 3CKM3HOe NPOeKTUPOBaHHe, Pa3paboTKa KOHCTPYKTOPCKOH JOKyMeHTaL{HH,
SPrOHOMHKA MPH KOHCTPYMPOBAHMU NPUOOPOB, aBTOMATH3aL{Hs IPOEKTUPOBAHHUS
M3MepPUTe/IbHBIX TIPHOOPOB ¥ CHCTEM, 0COO@HHOCTH MPOEKTUPOBAHMUSI TPUOOPOB U CUCTEM
PasYHBIX PU3NYECKUX BeJIMUMH (M3MepeHus JJaB/leHHs], TeMIIepaTyphbl, pPacXofa XXUKOCTH,
JINHEHHBIX U YITIOBBIX BE/MUMH, [TaPaMeTPOB JBIKEHHsl, MacChl, BUOPOY/JapHbIe CTEH/bI,
TepMOKaMephl U JIp.).

51

48

20

Bcero 3a 9 cemecTp

144

138

45

Bcero no AMCHHIUIHHE

288

14

10

274

100

3.2. AyAUTOPHBIN NPAaKTUKYM

Homep u
HavMeHOBaHue
pasjena
JAUCLUTIAHBI

Tema MNPAKTHYECKOIr'0 3aHATUA

OoneMm,

ayp.
JacoB

Pazgen 1. Beenenue.
OCHOBHBIE TEDMUHBI U

Kraccubukaiysa n3MepuTe/ibHbIX 3a/]au.

0.5

rprbopoB Ha MUKpPOKOHTposutepe Arduino. ITpoivBka
MUKpOKOHTposutepa Arduino B cpezie Arduino IDE.

oTipefiesieHusl.

2 |Pa3gen 2. Teopus OnTrMHU3aLIYs TTapaMeTpoB ITPUOOPOB. 0.1
HpOEKTHPOBAHNSA Vi3amepuTenbHBIE LIETIH TIPSIMOTO TTpe0bpa3oBaHusi, ypaBHOBELIMBAHUS
npubopoB. Y UGPOBBIX 1TprbopoB. ITnaTdopma /151 MPOTOTUIIMPOBAHUS

0.1

CTpyKTypHBIe U aITOPUTMUYECKHe MEeTO/ bl ITOBBILIEHNS TOYHOCTH
M3MepUTe/bHBIX PUO0POB. [10AK/IIOUeHNsT JaTINKOB K
MHKPOKOHTpOJUIepy. Vicrionb30Banvst OMOIMOTEK /i71st TIPOIUBKH
MUKDOKOHTPOJ7IepoB B Bpefie Arduino IDE.

0.25

6
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5 Craruueckue U TUHAMHYECKHE MOTPeITHOCTH MPUO0pOoB. TTuTaHus 0.05
MUKPOKOHTPOJJIEpOB. MakeTHBbIe I/1aThl.
Paspen 3. Pacuer
6 |mpeobpa3oBaresnei Pacuet npeobpa3oBaresieif H3MepUTeIbHBIX TPHOOPOB. 1
MIpUOOPOB U CHUCTEM.
7 [punrun gevictus npotrokosna TCP/IP. Bluetooth. 1
Pazzen 4. Teopus [MocTpoenue mogesneii VIC. TIprBO/BI MOCTOSIHHOTO BPAIL[eHHUS.
8 U3MEpUTEe/IbHBIX [paiiBepsl 11aroBeix Apuraresieii. [llaroswie gsurarenu. [Topt USB. 1
cucrem (UC). CBs13b MUKPOKOHTpOJIIepa Arduino ¢ BUPTyaabHBIM NpU60pOM
LabView.
Pazgen 5. AHanu3
Br160p 10MyCKOB Ha HeCTaOWU/IbHBIE TTapaMeTPbl U3MePUTE/TbHBIX
9 |nomMmexo3alUILeHHOCTU 2
nprubopOB.
MPUOOPOB U CUCTEM.
Bcero 3a 8 cemectp 6
10 ig;iej;fé]?:iga [ITudpoBaHUe OTKPBITHIM U 3aKPLITHIM KatouaMu. QR-kof,. 9
P RFID/NFC. Bluetooth.
vH¢popmaruu B VIC.
Pazgen 7. OcHOBBI
[TpoeKTUPOBaHUs MPUOOPOB 1 CUCTEM U3MEPEHUS PA3/IUUHbBIX
KOHCTPYUPOBaHUs U o
11 ¢busnueckux BesumH. [IpUBOABI IOCTOSIHHOTO BpalleHus1. [IpaiiBepbl 2
NPOEKTUPOBAHUS o
11aroBbIX ABUrarenei. IllaroBrsle gBuraresu.
MPUOOPOB U CUCTEM.
Bcero 3a 9 cemecTp 4
3.3. CamocTosnTenbHas padora crygenta (CPC)
No Homep 1 HaumeHOBaHHe pasjiesa O6bem,
Copep)xaHue yueOHOro 3afaHust
n/n AVCIUILTUHBI 4acoB
1 Pa3gen 1. Beegenue. OCHOBHbIe TeDMUHBI U ITogroToBKa K IpakTU4eCKOMy 3aHATHIO. 10
orpejieneHusl. IToaroroBka K 3K3aMeHy.
2 |Pa3gen 2. Teopusi mpoeKTUPOBaHUsI IPHUOOPOB. T0AroTOBKa K MPaKTHHECKOMY 3aHATHIO. 16
[ToaroroBka K 3K3ameHy.
3 Pasgen 3. Pacuet nipeobGpa3oBartesiei mprbopos U [[IoAroToBKa K MpakKTUUECKOMY 3aHSITHIO. 75
CUCTEM. IToaroToBka K sK3aMeHy.
4  |Pa3pen 4. Teopus usmeputenbHbix cuctem (MC). T0ArOTOBKA K MPAKTHHECKOMY 3AHATHIO. 45
IToaroroBka K 3K3amMeHy.
5 Pazpen 5. AHanu3 nomexo3auuiieHHOCTH [ToaroTroBka K rpakTA4YeCKOMY 3aHSATHUIO. 40
NpHUOOPOB U CHUCTEM. ITogroToBka K sK3aMeHy.
Bcero 3a 8 cemectp 136
6 Paspen 6. 3amuTa usmepurensHoi nHbopmarmy ([1oAroToBKa K MPaKTUUeCKOMY 3aHSTHIO. 90
B UC. [ToaroroBka K 3K3ameHy.
v Paspen 7. OCHOBBI KOHCTPYUPOBaHUSA U [ToaroroBka K IpakTA4YeCKOMY 3aHATHUIO. 48
TPOEKTUPOBAHUS MPUOOPOB U CUCTEM. IloagroroBka K 5K3aMeHy.
Bcero 3a 9 cemectp 138
3.4. KypcoBoii npoeKT
IMEPUO[,
COJEP)XAHUE JTAITA NCIIO/ITHEHUA TUVIAHUPYEMOE
BPEMHAI (uac)
(Hemes cemecTpa)
Jran 1. Pa3paborka T3 Ha KypcoBoe IPOEKTUPOBaHKe 1-2 4
Otan 2. Pa3paboTKa apXUTEKTYpPbI U arOpHUTMa 3.4 4
(byHKLMOHUPOBaHUsI I3MEPUTEeILHOTO pubopa
Jran 3. CHHTe3 CTPYKTYPHON MOJENU Y XapaKTePUCTUK 5.6 4
npubopa
Oran 4. AHanMM3 YyBCTBUTE/ILHOCTH U MOTPELIHOCTel npubopa 7-8 6
Jran 5. Beibop 1 pacueT KOHCTPYKTUBHBIX U CXeMHBIX 9-10 6
3/IEMEHTOB Mprbopa
Jtan 6. OdopmieHre pacueTHO-TIOSICHUTE/ILHON 3alMCKU U 1-12 6
rpaduueckoi JOKyMeHTaluu
7 12817




Oran 7. 3amuyra KypCOBOIo IpoeKTa 13-14 6
Bcero 3a 8 cemectp 36
3.5. KypcoBoii npoexkTt
IMEPUO
COJEP)XAHME JOTAITA I/ICHOJIHEﬁI/IH TUVIAHUPYEMOE
(Hemesn cemecTpa) BPEMHI (1ac)
Oran 1. Pa3pabotka T3 Ha KypCOBO€e TIPOEKTHUPOBaHUE 1-2 4
Otan 2. Pa3paboTKa apXUTEKTYpPhI U alrOpUTMa 3.4 4
(YHKIIMOHUPOBAHHS U3MEPUTETLHOTO TpHbopa
Jran 3. CUHTe3 CTPYKTYPHOU MOJIe/T! U XapaKTepUCTHUK 5.6 4
npubopa
Oran 4. AHanMU3 YyBCTBUTE/TLHOCTH U MOTPEIIHOCTeN rprubopa 7-8 6
Jrarn 5. Beibop 1 pacueT KOHCTPYKTUBHBIX U CXeMHBIX 9-10 6
3/IeMeHTOB Tpudopa
Oran 6. Od)oupMJIeHHe PacueTHO-TOSICHUTEJIbHOU 3aMUCKU U 11-12 6
rpauyeckoil JOKyMeHTaLuu
Ortar 7. 3alura KypCcoBOro rpoekTa 13-14 6
Bcero 3a 9 cemecTp 36
4. ®OPMbI KOHTPOJISA OCBOEHUA NTNCIIAITI/IMHBI
CEMECTP HEJAE/IN CEMECTPA
12|3 4 5/ 6 |[7/8/9| 10 | 11 12 13
8 Kourtp.P. Op Op Kourtp.P. KIT | OP
9 Kontp.P. P P KonTp.P. KII | OP

YcnoBHbIe 0003HAYEHUS:
e JIP — auarHOCTHUeCKasi paboTa;
¢ KoHTp.P. — KOHTpO/IbHAs paboTa;
e KII — KypCcOBOii TIPOEKT.

TEKy]l[I/lﬁ KOHTPOJIb YCII€EBAE€MOCTH CTYAE€HTOB IIPOBOJWUTCA B IUCKPETHLIE BDEMEHHBIE MHTEPBAJ/IbI B

cnenyromux dhopMax:

e UWArHOCTUYECKas paboTa;
¢ KOHTpO/bHas pabora;

e KypCOBOM ITPOEKT.

IIpomMeskyTouHasi arTecTanus POBOAXUTCS B opMax:
e 93K3aMeH.
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5. YYEBHO-METOJIMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas iMTeparypa no JUCLUILIMHE:

1. A. B. Mapkos. . OCHOBBI ITPOEKTHPOBAHUS M3MepUTenbHbIX npubopos. CII6.5I'TY "BOEHMEX" um. /1.
@. YcrrHoBa, 2014, 551. pec.

2. A. B. Mapkos. . OCHOBBI ITPOEKTUPOBAHUS W3MepuTebHbIX 1prubopos. CI16.BI'TY "BOEHMEX" um. [I.
®. YctuHoBa, 2014, 27 3K3.

3. B. H. Mapkos. . [Ipeo6pa3oBaHrie u3MepuTe/ibHbIX curHanoB. Crapaiii Ockon: THT, 2020, 371. pec.

4. M. I". Hlaneirus, f. A. BaBuauH. . ABTOMaTU3alusi USMepeHr, KOHTPOJIS U UCTbITaHui. CaHKT-
[TetepOypr: Jlanb, 2022, 371. pec.

5. O. M. Cocnum, A. T. Cxuptnazze. . CpefcTBa aBTOMaTu3aluu U yrpasiaeHus. M.: Akagemus, 2014, 30
3K3.

5.2. JononHuTe/bHAas MTeparypa o AUCLUILIIVHE:
He Tpe0yeTcs.

5.3. Ilepuoguueckue U3gaHust:
He TpeOyroTCS.

5.4. TlepeueHb peCcypcoB UH(POPMAI[MOHHO-TE/IEKOMMYHHKAIIMOHHOMN ceTy "VIHTepHeT", HeOOXOAUMBIX J1/1sT
OCBOEHUSI TUCLIATUIMHBI, 3/IeKTPOHHbBIE OMOTHOTEUHbIE CUCTEMBI:

1. http://library.voenmeh.ru/jirbis2 — ®ynnamenTansHas 6udnuoreka BI'TY «BOEHMEX» um. [].D.
YCTHHOBA;

2. https://urait.ru — I'maBHas — O6pa3oparesibHas riardopma FOpaliT. 11 By30B U CCY30B.;

3. http://e.lanbook.com — 3BC JlaHs.

CoBpeMeHHbIe MpodeccroHabHbIe 0a3bl JAHHBIX:
1. https://rusneb.ru — HaijuoHaisHas 3/ekTpoHHas 6ubmoreka (HOB);
2. https://cyberleninka.ru/ - HayuHast 3iektpoHHast 6ubnmoreka «KubeprieHuHKa»;

http://www.rfbr.ru/rffi/ru/library - ITonHoTekcToBas 37ekTpoHHas 6ubaoTeka Poccutickoro oHza
dbyHIaMeHTaTbHBIX UCC/IeI0BaHMIA.

VHdopMaLioHHbIe CTIpaBOYHbIE CHCTEMBI:
1. Texakcriept — VTHbOPMaLIMOHHBIN TIOPTaT TEXHUYECKOTO peryaupoBaHusi: HopMmel, ipaBuia, CTaHAAPTHI
P®;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&lItemid=457 - b1 TOCToB
cobcrBenHoi reHepauyu BI'TY "BOEHMEX" um. []. ®. YcTHHOBa;
3. http://www.consultant.ru/- KoncynsrauTIntoc- nHbOpMaloOHHbBIN TTOpTas IpaBoBoi HHGOpMaI[UH.
5.5. TIporpamMMHoe obecrieueHe:
He Tpebyercsl.

5.6. H(dopmalioHHbIe TeXHOJIOTUH:

B3anMogeiicTBre ¢ obyuarouumucs nocpegcrsom SMOC Moodle BI'TY « BOEHMEX» um. [J.®. YctuHOBa.



6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:

CreLa/IM3UpOBaHHbIe TpeOOBaHus 110 000PYZAOBaHMIO OTCYTCTBYIOT; ayAUTOPHUS C TIOCAZOUHBIMU
MeCTaMHU I10 KOJIMYeCTBY CTYZIeHTOB; [OCKa.

6.2. IIpakTHyeckue 3aHATHA:

CTIeL[aTM3UpOBaHHbIe TpeOOBaHUs 10 000PYZAOBaHUIO OTCYTCTBYIOT; ayAUTOPUS C TTOCAZOUHBIMU
MecTaMU I10 KOJIMYeCTBY CTYZIeHTOB; [OCKa.

6.3. Ilpouee:

1. pabouee MecTo rperiofaBaress, OCHaIleHHOe KOMITBIOTEPOM C JJOCTYNoM B VIHTepHerT;
2. pabourie MecTa CTYA€HTOB, OCHaIL|eHHbIe KOMITBEOTEPAMU C JOCTYTIOM B VIHTepHeT, npe/jHa3HaueHHbIe
I paboThI B 57IEKTPOHHOM 06pa3oBaTeNbHOU cpejie.
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ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
INPOEKTUPOBAHUE ITPIBOPOB 1 CUCTEM

AnHoTanusa paboueii nporpaMMsl

Ouctuminna ITIPOEKTUPOBAHUE ITPUBOPOB U CUCTEM sBaseTcss AUCLUIVIMHON 4acTH,
¢opmupyemoli yuacTHHKaMH 00pa3oBaTe/IbHBIX OTHOWIeHWI 00ka 1, MporpaMmbl TOATOTOBKH 10
Harpapsienuto 27.03.01 Cmavdapmu3ayuss u memposoeusi. [uciuruiiHa peanusyercs Ha ¢akynberete O
EcrectBenHoHayunbiii BI'TY "BOEHMEX" wm. [J.®. YcruHoBa kadeapoirt 02 VHXMHUPUHIT U
MEHE/DKMEHT KAUECTBA.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
IICK-1.1 criocoOHOCTE BBINOIHSTL BLIOOp IEPBUYHBIX JATUMKOB M 3/71€MEHTOB H3MEpPUTE/bHONM CUCTEMBI,
KOMTIBbIOTEPHBIX TPOTPAMM IJIT MOJIeIMPOBAHUS M3MEPUTEBHBIX TIPOLIeCCOB, pa3pabarhbiBaTh U BHEJPATH
crielivanbHbIe CPe/ICTBA U3MePEeHUH [Ijist 00ecrieueHus] TOUHBIX U3MepPEeHUI TIPY OTIpeZie/ieHUH JeMCTBUTETEHBIX
3HaueHU KOHTPOJIMPYeMbIX [TapaMeTpOB.

Cojiep>kaHue TUCHIMTUTMHBI OXBAThIBAET KPYT BOIMPOCOB, CBfA3aHHBIX C BBIOOPOM [aTUMKU WM TIEPBUUHBIE
npeobpa3oBaTeny, HMCXOAsS U3 (HU3MUECKMX TPUHIMIIOB HX pPabOThI, 3/JeMEHTbl aBTOMAaTH3UPOBAHHBIX
MH(OPMaLIMOHHO-U3MEPUTE/IbHBIX CUCTEM U KOMITbIOTepHble TMpOrpaMMbl Zijii WX MOZe/JMpOBaHUus U
MPOEKTUPOBAHUs, TIPUHUMATh yuacTe B pa3pab0TKe U BHEAPEHHU HOBBIX METOZIOB U CPEACTB TEXHHUUECKOrO
KOHTPOJIsI KauecTBa MPOAYKLIUH.

[MporpamMmMoii AUCLUTIIMHBI TIPeyCMOTPEHBI C/lefiyIoliie BUABI KOHTPOJIS:

TeKyImuii KOHTPOJ/Ib YCIIEBaeMOCTH CTYIE€HTOB TIPOBOAMTCS B IMCKPETHBIE BpeMeHHbIe MHTepPBaJIbl B
ciefyroumx popmax:
e UArHOCTUYeCKas pabora;
e KOHTpO/bHasi pabora;
* KypCOBOW ITPOEKT.

HpOME)KYTO‘lHaH dTTecTalusa rMpoBOogUTCA B d)opMax:
¢ D3K3dMeEH.

OO6m1as TPyZI0EMKOCTh OCBOEHUSI JUCLMIUIMHBI cocTaBiseT 8 3.e., 288 u. TIporpaMMoW JUCIUMJIMHEI

MIpeAyCMOTPeHbl JIeKLMOHHBIe 3aHATUS (4 4.), mpakTthueckve 3aHstusi (10 u.), camoctosTensHast pabora
cTygeHTa (274 u).
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IIpuioxenue 2

K paoueii mporpaMme AMCLUILUIHHbI
INPOEKTUPOBAHUE ITPBOPOB 1 CUCTEM

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeH/Jaliy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTh 0CBOEHHS AUCLIMIIMHBI cocTaBsgeT 288 4., U3 HUX 14 4. ayJUTOPHBIX 3aHATUH, U 274 4.,
OTBe/IeHHbIX Ha CaMOCTOSITe/IbHYI0 paboTy CTyZeHTa.

PekoMeH/IalIMM  TI0  pacrpe/ie/ieHHI0  yueOHOrO BpeMeHHW M0 BH/]AM CAMOCTOSITE/TBHOM paboThl |
pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI TIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTpOJIe yCI1eBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcs.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUS TPYBe/ieHbl B TPUIoKeHHH 3 K Paboueii mporpamme.

HaumeHoBaHue padoTbI PexomeHnjyemasi iMTeparypa prn?{?éKOCTb’
Paspen 1. Beegenue. OCHOBHBIE TEDMUHBI M ONIpefie/IeHUs.

IToproroBka K nipaktiueckomy | A. B. MapkoB. . OCHOBBI IPOEKTUPOBaHHUS U3MEPUTEbHBIX
3aHATHI0. [loAroToBkKa K nipubopos: CIT6.BI'TY "BOEHMEX" um. [I. ®. YcTHHOBS, 10
5K3aMeHy. 2014 (1,2,3)

Wroro no pasgeny 1 10

Paspen 2. Teopusi NpoeKTHPOBAaHUS NPHOOPOB.

ITogroroBka K mpakTAUeCKOMY M. I'. IlTanbiruy, . A. BaBuivH. . ABTOMaTu3anus
3aHATUIO. [10ArOoTOBKA K v3MepeHul, KOHTPOJs U ucrbiTanui: CankT-IleTepOypr: 16
9K3aMeHy. Jlanb, 2022 (1,2,3)

Wtoro mno paszeny 2 16

Pa3gen 3. Pacuer npeoOpa3oBaresieii NPUOOPOB U CHCTEM.

IToaroroska K npakruyeckoMy | A. B. Mapkos. . OCHOBBI IIPO€KTHPOBaHUS U3MepUTe/IbHbIX
3aHATHIO. [ToAroToBKa K nipubopos: CIT6.5T'TY "BOEHMEX" um. [I. ®. ¥YcTuHORa, 25
9K3aMeHY. 2014 (1,2,3)

Wrtoro no pasgeny 3 25

Pa3pen 4. Teopusi uamepurensHbix cucrem (MC).

ITogroroBka K pakTAUeCKOMY M. I". lanbirun, . A. BaBuivH. . ABTOMaru3anus
3aHATUIO0. [loAroTOBKA K W3MepPEeHHH, KOHTPOJIS U UCTbiTaHuii: CaHKT-IleTepOypr: 45
5K3aMeHy. Jlanb, 2022 (1,2,3)

Urtoro no pa3peny 4 45

Pa3zjesn 5. AHa/IM3 MOMeX03alMIIeHHOCTH TIPHOOPOB U CHCTEM.

TToAroToBKa K MpaKTHHecKomy O. M. CochuH, A. T'. Cxuptnagse. . Cpencrsa aBToMaTU3aLuu
3anaTuro. [loaroroska K T 40
SK3AMEH, u ynpaenenus: M.: Akagemus, 2014 (1,2,3)

Wroro no pasgeny 5 40

Pa3pen 6. 3amuTa usmepurebHou nHpopmaruu B UC.
;?{I;LII;ZT}?)BIIE?OI;;I?;I;ETCKOMy B. H. Mapkos. . ITpeo6pa3oBaHue W3MepUTETHHBIX CUTHAIOB: 90
) Crapsiii Ockon: THT, 2020 (1,2,3)

5K3aMeHy.

Uroro no paspeny 6 90

Paspen 7. OCHOBbI KOHCTPYMPOBAHHUSI M IPOEKTHPOBAHHUsI PUOOPOB U CHCTEM.

[ToproroBka K npaktnueckoMy | A. B. Mapkos. . OCHOBBI IPOEKTHPOBaHUSI U3MepPUTE/bHBIX
3aHsTHIO. TTO/ITOTOBKA K npubopos: CII6.BI'TY "BOEHMEX" um. [I. ®. YCcTHHOBS, 48
JK3aMeHy. 2014 (1,2,3)

Wroro 1o pazgeny 7 48
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
MMPOEKTUPOBAHUE ITPUBOPOB 1 CUCTEM

®OH/JbI ONEHOYHbBIX CPEACTB

®DOoH/IBI OL[EHOUHBIX CPE/CTB, TIO3BOJISION1E OL[eHUTh pe3y/IbTaTbl 00yueH s 10 JaHHOM AUCIUIIHHE,
BKJIFOUAKOT B Ce0s:

e UarHocTUYecKas paborta
e KYPCOBOIi ITPOEKT;

e KOHTpO/bHasi pabora;

e 5K3aMeH;

e 5K3aMeH.

KpuTtepuu onjeHuBaHus

JuarHocruyeckasi pabora
HOuarnoctryeckasi pabora rpoBoauTcs B popme tecta B SOC Moodle:

* IIpW IIPaBU/IBHOM OTBeTe MeHee ueM Ha 60% BOIIPOCOB - He arTecTaLys;
 TIpM NPaBUILHOM OTBeTe Ha 60% BOTIPOCOB U Oostee - aTTecTaLysl.

KypcoBoii npoekT
3aruTa KypCcoBOTro MpoeKTa MpelyCMaTpHUBaeT:
* noknazj cryaeHta (5-10 MuHyT);
* BOMPOCHI TIpeTofiaBaTesisi U OTBeThI CTYZeHTa.
Kputepuu oLieHUBaHUS:
KypcoBoii IPOEKT OLieHUBaeTCs M0 MATUOA/UILHOMN cHcTeMe.
O11eHKa «OTJIMYHO» CTABUTCS, €CJIH:
* KypCOBOW TIPOEKT BBITIO/THEH B MOJTHOM 00beMe U COOTBETCTBYET 3a/]aHHUIO;
* TTOSICHUTE/TbHAs 3alCKa COCTaB/IeHa aKKypaTHO, TI0C/Ie/[0BaTe/ILHO C YUeTOM TPeOOBaHMM CTaH/IapTOB I10
COCTaB/IEHHIO TEKCTOBBIX JOKYMEHTOB;
* MIpaKTHUeCKast YaCTh KypCOBOTO IPOEKTAa BBITIOJIHEHA B TIOIHOM 00beMe;
* BBITIOJTHEHHE KYPCOBOT0 MPOeKTa MPOXO/AX/IO B TIOJIHOM COOTBETCTBUM C IpaMKOM KyPCOBOTO
TPOeKTHUPOBAHUS;
OLleHKa «XOpOILIO» JOIyCKaeT:
* HEKOTOPBIE OTCTYTIEHHS OT TpadrKa BBITIOTHEHHSI KYPCOBOTO TIPOEKTHUPOBAHKS;
* CyllleCTBOBaHME He3HAUMTe/IbHBIX MTOrPeIIHOCTel B 0(hOPMJIEHHH MOSICHUTE/ILHOM 3aMMCKH U POTPaMMBI
(MpakTHUeCKOW 4acTH KypCOBOTO MPOEKTa).
O11eHKa «y[|0BJIETBOPUTENBLHO» JOMYCKaeT:
* CyIIleCTBOBaHME OIMMOOK, HETOUHOCTEN W HEeToC/ie/I0oBaTe/IbHOCTH TIPH COCTaB/I€HUH TIOSICHUTETbHOU
3aITnCKY;
* 3HAUUTE/IbHOE OTCTYIIJIeHe OT CPOKOB BBITIOJTHEHUST KyPCOBOTO TIPOEKTa;
* HelOCTaTOYHO TPAaMOTHYIO 3allUTy

KouTtponibHas padoTa
BapuaHTbI KOHTPO/IBHOU paboThI MipesicTaBneHbl B YMK avcrumniviel. KoHTposbHas pabota cuntaercs
3auTeHHOM, eC/Y BBITIOMHEHbI BCe 3a/laHUsI KOHTPOIbHOW paboThI.

JK3aMeH

OOyuaronmiicss UMeeT TPaBo Ha Mo/Iy4deHre MUHUMAJTbHOM TTOJIOKUTE/TBHOU OLIeHKH TTPH YC/IOBUN
YCIELTHOTO MPOXOKEHHSI TEKYIIIero KOHTPOJISI yCIIeBaeMOCTH B )OpMe TUarHOCTHUeCKOW paboThI B
COOTBETCTBUM C rpauKoM paszena 4.
3amuTa KypCcoBOro MpoeKTa siB/isieTCss HeoOX0AWMBIM YC/IOBHEM J0MyCKa K TeOpPeTHUeCKOM YacTH 3K3aMeHa,
KOTOpasi COCTOUT U3 NMUCbMEHHOr0 OTBeTa Ha TP Bompoca. I1py npaBu/IbHOM OTBeTe Ha TPU BOIIPOCA CTABUTCS
OLIeHKa «OTJIMYHO», TIPY TIPaBU/ILHOM OTBeTe Ha /iBa BOIPOCA — «XOPOLLO», IIPH NIPaBUILHOM OTBeTe Ha OJUH
BOIIPOC — «y[,0BJIeTBOPUTE/NILHO». CIIMCOK BONPOCOB BXOAUT B Y MK IyCLIAIIVHEL

JIK3aMeH

OO0yuaroIuiicss UMeeT MPaBo Ha Mo/yueHrHe MUHUMA/IbHOH MT0/I0KUTE/IbHOM OLIeHKH TP YC/IOBUU
YCIIEIITHOTO MPOXOXKAEHUSI TEKYIIIET0 KOHTPOJISI yCIIeBaeMOCTH B (hopMe IMarHOCTHUECKOU paboThI B
COOTBETCTBUH C TpaduKoOM pa3zena 4.
3arura KypCcoBOTo MTPOEKTa SIB/IIeTCSl He0OXOAUMBIM yCJIOBUEM JIOMYCKa K TeOPeTHUeCKOM YaCcTH K3aMeHa,
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KOTOpasi COCTOUT M3 MMUCHbMEHHOTO OTBeTa Ha TPH BoIpoca. [Ipy nMpaBW/IbHOM OTBETe Ha TP BOTIPOCA CTaBUTCS
OLIEHKA «OT/IMYHO», TIPY TIPAaBUIbHOM OTBETE Ha ZIBa BOTIPOCA — «XOPOIIIO», TIPY TIPaBUIBHOM OTBeTe Ha OJUH
BOMPOC — «yJ0B/I€TBOPUTENBHO». CIHCOK BOMPOCOB BXOAUT B Y MK IUCIMITIMHEIL.
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[MacriopT doHa OLIEHOUHBIX CPeJICTB

AyauTopHbIe
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4 8 Paspen 1. Beepenue. OcHOBHBIE 1075075 1 025 | 05 10 10 Kypcosou
TepPMUHBI U ONIpe/ie/IeHus. MIPOEKT
Kypcosoii
4 8 Paspen 2. Teopus npoeKTUpoBaHus 17 1 05 | 05 16 10 TMPOEKT,
npuodopoB. KoHTposbHast
pabora
4 8 Pa3zgen 3. Pacuet nipeoOpa3oBareiei 26.25! 1.25 | 0.25 1 o5 15 Kypcosou
NPUOOPOB M CUCTEM. MIPOEKT
4 8 Paspgesn 4. Teopus n3mepure/ibHbIX 475 25 | 05 2 45 10 Kypcosou
cucrem (UC). TPOEKT
Pazpnen 5. AHanus Kgp ggllz;m
4 8 |momexozammmenHocTu mpudopoB u | 42.5| 2.5 | 0.5 2 40 10 P ’
KonTposibHasg
CHCTEM.
pabora
Bcero 3a 8 cemectp 144 | 8 2 6 136 55
5 9 Pazpgen 6. 3amura usMepuTe/IbHON 93 3 1 2 90 75 Kypcosou
uHpopmanuu B UC. MIPOEKT
Pazpnen 7. OcHOBBI
5 g |KOHCTPYMPOBAHMS M 51 3 1 ’ 48 20 Kypcogoii
MPOEKTHPOBAHUSA MPUOOPOB U MPOEKT
CHCTeM.
Bcero 3a 9 cemectp 144 | 6 2 4 138 45
Bcero no gucIumIinHe 288 | 14 4 10 274 100
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