





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:

IICK-1.1 — croco6GHOCTL BBITIONHATH BHIOOP TMEPBUYHBIX JATUUKOB U IEMEHTOB U3MEPUTETHHOMN

27.03.01|cucTeMbl, KOMIIBIOTEPHBIX TMpOrpaMM [Jid  MOJE/JWPOBaHUs  U3MEpPHUTE/bHBIX  ITIPOLIECCOB,
(O2) |pa3pabaTbiBaTh W BHE[PSATb CIELMA/bHBIE CPEACTBA W3MEDEHWM [jisi 00eCreueHus] TOUHBIX

M3MepeHUi TpY OTIpe/ie/ieH|H 1eHCTBUTETbHBIX 3HAUeHUM KOHTPOIUPYEeMBIX TTapaMeTpPOB

I[ICK-2.01 — cnocobHOCTh BLIOMpATh [AAaTUMKA W TIepBUUHBLIE TpeoOpa3oBaTe/id, HMCXOAs U3
(u3MUecKUX TPUHIUIOB WX paboThl, 37eMeHTbl ABTOMATH3WPOBAaHHBIX WH(POPMALMOHHO-
M3MEpUTENIbHBIX CUCTEM W KOMIIbIOTEPHbIE MPOTrpamMMBbl /1 UX MOZEJIUPOBAHUS Y POEKTUPOBaHUS,
MPUHUMATh yuacTye B pa3paboTKe ¥ BHEJIDEHUU HOBBIX METO/IOB M CPEJICTB TEXHUUECKOTO KOHTPOJIS
KaueCTBa MMPOAYKLIUH.

12.03.01
(02)

DopMHUPOBaHUIO KOMITETEHLIUI CITY)KUT AOCTYKEHHUe C/IefyHOLINX pe3y/bTaToB 00pa3oBaHust:
IICK-1.1 (27.03.01, 02)

3HAHUA:

Ha ypOBHe Mpe/CTaB/lIeHUN:

— Hay4HO-TEXHUYECKHUX OCHOB TEOPUH MPOEKTUPOBAHHUS U3MEPUTETBHBIX MPUOOPOB U CHCTEM;

— KOMMYHHUKALIMOHHBIE CeTH MH()OPMALIMOHHO-U3MePUTeTbHBIX CUCTEM;

Ha YPOBHE BOCIIPOU3BeZleHHSI:

— OCHOBHBIX TIOHATHH B 00/1aCTH MPOEKTUPOBaHUS U3MEPUTENTEHBIX TIPUOOPOB U CUCTEM;

— KaueCTBEHHBIX M KOJIMUYECTBEHHBIX XapaKTepUCTUK MareMaTHdyecKUX Mojiesiell H3MepUTeNnbHbIX
MprOOpPOB U CUCTEM;

Ha YpOBHE TIOHUMaHHUSI:

- MeTO/{bl IPOEKTUPOBaHUSI U3MePUTE/ILHBIX TIPUOOPOB U CUCTEM;

- MeTofbl LMGPOBO 00pabOTKM, XpaHeHWs, Tepefaud W 3alfUTbl W3MepHUTeNbHOW MHGOpPMaLd B
nprbopax ¥ MHGOPMALIMOHHO-U3MePUTENILHBIX CUCTEMAX;

- 0COo0eHHOCTH pacyeTa W TIPOEKTUPOBAaHWS TPUOOPOB Ppa3MUHbIX (U3NUECKUX BEJUYMH W
rapaMeTpoB,;

- METOZVIKY aHa/Ii3a U CUHTe3a U3MepUTe/TbHBIX TPUOOPOB U CUCTEM;

- METO/]bI TIOBBIIIIEHHS TOUHOCTH U3MEPUTE/bHBIX TPUOOPOB;

- OCHOBBI pacyeTa rnpeo0pa3oBaresieil pa3IMuHOro poza;;

YMeHus:

TeopeTUUeCKue:

— CTPOUTH CTPYKTYPHYIO MOJIe/b U3MEPUTEILHOTO TTPUOOpa WM CUCTEMBI, BEIOMPATh TUTIOBbIE OIOKH
conpspkeHust TpubopoB ¢ OBM, npoBoAuTh 1UGPOBY0 00pabOTKY M3MepUTeTbHON WHGOPMAIUK C TIOMOIIBIO
KOMITbIOTepHOM Tiporpammbl LabVIEW, ucnonb3oBath Kpunrorpaduueckyue MeTOZbl 3alllUThI U3MEPUTEeTbHOU
VHQOPMaLMK C TIOMOLBI0 KOMIMBbIOTEpHOW mporpamMmel PGP, opraHu3oBbiBaTb Ha 0a3e cTeKa IMPOTOKOJIOB
TCP/IP ob6meH wu3MepuTe/NbHONM WHGMOpPMALMed MeXIy MOAyIsIMU WUHMOPMAIMOHHO — W3MepHUTeTbHOMN
CUCTEMBI;;

HaBbIKU:

— MPUMEHEHHe CTelMaTu3UPOBAHHBIX KOMITLIOTEPHBIX MPOrPAMM M CTIPABOYHOM JIUTEPATyphl B 00/1aCTH
MPOEKTHPOBAHUSA U3MEPUTE/TbHBIX TPUOOPOB U CUCTEM;

— TIpOBeJeHHe MaTeMaTU4eCcKOro MOZEIMPOBaHWSl W TPOEKTUPOBAHHWS W3MepUTebHBIX NPUOOpPOB M
CUCTeM;.

IICK-2.01 (12.03.01, 02)

3HAHUA:

Ha ypOBHe Mpe/CTaB/IeHUN:

— Hay4HO-TEXHUYECKHUX OCHOB TEOPUH MPOEKTUPOBAHHUS U3MEPUTETBHBIX MPUOOPOB U CHUCTEM;

— KOMMYHUKALIMOHHBIE CeTH MH()OPMALIMOHHO-U3MePUTeTbHBIX CUCTEM;

Ha YpPOBHE BOCIIPOM3BeZIeHHS:

— OCHOBHBIX TIOHATHH B 00/1aCTH MPOEKTUPOBaHUS U3MEPUTENTLHBIX TIPUOOPOB U CUCTEM;

Ha ypOBHe IMOHUMaHWUsI:

- METO/Ibl TIPOEKTUPOBAHUS U3MEPUTETLHBIX TIPUOOPOB U CUCTEM;

- MeTofpl UGpPOBOH 00pabOTKH, XpaHeHWs, TMepefaud W 3al[UThl U3MepUTeNbHOW WHGMOPMAIMU B
nprbopax ¥ MHGOPMALMOHHO-U3MePUTE/IBHBIX CUCTEMAX;

- 0CO0EHHOCTM pacyeTa W TIPOEKTUPOBaHWs TPUOOPOB Ppa3MMYHbIX (U3NUUECKHUX BEJUUMH WU
rapaMeTpoB;

- METO/JUKY aHa/i13a ¥ CUHTe3a U3MepUTE/TbHBIX TIPUOOPOB U CHUCTEM,;

- METO/[bI TIOBBIIIIEHUS TOUHOCTH M3MEPUTETbHBIX TPUOOPOB.;

YMEHUsL:
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TeopeTUYeCKue:

— TNpUMEHEHHe METOZIOB MPOEKTUPOBAHUSI U3MEPUTEIbHBLIX MpubopoB U cucteM (TTICK-1);npoBoAuTh
aHa/M3 Mo/iesield U3MepUTe/IbHBIX TIPUOOPOB U CUCTEeM;

NpakTU4eCcKue:

— Ha ypOBHe MaTeMaTuuyecKOi MoOfleNld CHHTe3UpOBaTh JUHaMHUuecKue (CTaTUUecKre) XapaKTepUCTUKU
M3MepHUTe/bHBIX TIPUO0POB U CHCTEM.;

HABbIKU:

TpYMeHeHHe CI1e[MaIn31UPOBaHHBIX K.OMIIbIOTEPHBIX ITPOrPaMM U CIIPaBOYHOU JIUTEPATyphl B 00/1aCTH
MIPOEKTHPOBAHUS U3MEePUTE/bHBIX TPUO0POB 1 CUCTEM.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Oucuunnaa ITIPOEKTUPOBAHUE IMTPYUB0OPOB Y1 CUCTEM sBrnisieTcs AUCLUIVIMHON YacTH,
¢hopMupyeMmoii yuacTHUKaMH 00pa3oBaTe/IbHBIX OTHOLIEHHH 0/10Ka 1, MporpaMMbl TIOTOTOBKH T10
Harpagienusim: 12.03.01 IIpubopoctpoenue, 27.03.01 CraHpapTHU3anys 1 METPOJIOTHSI.

CopepxaHue [OUCLIMIUIMHBI ~ SIBJISETCS JIOTUUeCKUM IpogospkeHueM auctuiuivdH: OCHOBBI
ABTOMATUYECKOI'O YIIPAB/IEHWS], MOJE/INPOBAHUE MN3MEPUTEJIBHBIX
ITPOIIECCOB.

Cojep>kaHue JUCIUILIMHBI SIBJISIETCS OCHOBOW  IJist OCBOEHMS JUCLUIIIVH: HO,HFpTOBKA K
MMPOLOEAYPE 3AINIWTHI W 3AHIUTA BbIIIYCKHOU KBA/IM®OUKAIIMOHHOU PABOTBH],
HAYUYHO-UCCJ/IEJOBATEJ/IbCKAS PABOTA.

[TpesBapUTebHBLIE KOMITETEHI[H, COPMHUPOBAHHBIE Y 00yUarOIerocs /10 Hauasa U3yueHus TUCLIATUTUHBL:

e [ICK-2.01 — CniocobeH BbIOWpaTh AATUMKK Y TIEPBUYHLIE TIpe00pa3oBaTesy, UCXoAs U3 Gpr3ndecKrx
MIPUHLUIIOB X PabO0ThI, 371eMeHThI aBTOMaTH3UPOBaHHBIX MH(OPMALMOHHO-M3MEPUTE/IbHBIX CUCTEM U
KOMITbIOTepHbIe IIPOrPaMMBI 11 UX MOZe/IMPOBAHNUS U ITPOEKTUPOBaHMs], IPUHUMATh Y4acTHe B
pa3paboTKe ¥ BHE/IPEHUU HOBBIX METO/IOB M CPE/ICTB TEXHIUYECKOTO KOHTDPOJISI KaueCTBa TPOYKLHH.

e [ICK-2.02 — CriocobeH NpyHUMATh yuacTHe B OpraHU3aL{iy SKCIIePUMeHTalbHbIX UCC/e0BaHUH C
L[eJIbI0 COBepILEeHCTBOBAaHUS TEXHOJIOTMUeCKHX MPOLeccoB B pubopocTpoenry, 00pabaTeiBaTe U
TIPe/ICTaB/ISATh JaHHbBIE FKCIIeEPUMEHTAbHBIX UCC/IeJOBaHUM, pa3pabaThiBaTh MePHI T10 TIOBBILIEHHUIO
KauecTBa KOHCTPYKTOPCKO-TEXHO/IOTMUECKUX pellleHUH C UCI0/Ib30BaHHeM UH(OPMaLMOHHbIX
TeXHOJIOTUH



3. CTPYKTYPA U COAEPXKAHUE JUCIIAII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/seT 4 3.e., 144 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

KYPC

Ay/MTOpHBIe 3aHATHS
B KOHTaKTHOIi ¢hopme

HaumeHoBaHHUe Ppa3fiesioB U JUNAKTHYECKHUX eJUHUIL]

CEMECTP
BCET'O
BCETO
Jlekuuu
IIpakTHUecKHe
3aHATUA

CamocrosiTebHas
pabora crygeHToB

®dopmupyemast
KoMmmereHus, %

TICK-1.1 (27.03.01)

ICK-2.01 (12.03.01)

Paspen 1. Beep Oc 1e Tep 1 ¥ onpefenenus. 1.1. IIpegmer
8 MCLIMIUIMHBL. MeToz0/10r1si IPOeKTUPOBaHUs TPUO0POB U cucTeM. OCHOBHBIE LieT1 15 5 1 4
¥ 3a/jau¥l TIPOEKTHPOBaHUs MpUbOpoB 1 crcteM. Kitaccubukarys H3MepHTebHbIX

3agau. MeTozipl ¥ CpeZicTBa U3MepeHuH.

10

—_
o

Pa3pen 2. Teopus npoeKTHp pu6opoB. 2.1. [IpUHIMIEI TOCTPOEHUS
W3MepUTe/IbHBIX TPHOOPOB ((YHKLIMs Ipeobpa3oBaHust, CTPYKTYPHbIE MOZEIN
nprubopoB, CTaTHUeCKHe U IMHAMUYecKHe XapakTepUCTHKH, M3MepUTe/bHbIe Lieru
npsiMoro npeo6pa3oBaHHsi, ypaBHOBEILMBaHHUSI U LIA(POBLIX TPUOOPOB,
nipeo6pasoBaHye U3MepHUTe/IbHBIX CUTHAJIOB PHO0pamMy, (GUIbTpaLyisi CUTHATIOB,
npuGopHble HTepdeiickr). 2.2. [TOrpelIHOCTH U3MepUTeTbHBIX MPUOOPOB

8 (MeTo/UeCKMe, MHCTPYMeHTanbHble, CyMMapHble, CyyaiiHble, SHTPONUIHbIE, 20 10 2 8
CTaTHyecKue U JUHaMuueckue). 2.3. MeTozbl OBBILIEHHS! TOYUHOCTH PUGOPOB
(KOHCTPYKTOPCKO-TEXHOJIOTHUeCKHe, CTPYKTYPHbIe, aITOPUTMUYECKHe,
KOMII/IeKCHblIe). 2.4. CHHTe3 XapaKTepHCTHK MPUOOPOB (ONTUMHU3aLMs [TapaMeTPOB
npr6GOpOB M0 MUHUMYMY MaTeMaTUYeCKOro 0)KHIaHHUsI IOTPeIIHOCTH, ONTHMHU3aL{Hs
TrapamMeTpoB NprOOPOB 110 MUHUMYMY JWCIIePCHH MOTPeLIHOCTH, ONTUMH3aLUst
CTPYKTYpBI ¥ TTapaMeTpOB MPHUOOPOB MO0 KPUTEPHSIM AUHAMUYECKOH TOUHOCTH,
ONTUMU3ALMs CTPYKTYPBI M [TapaMeTPOB NPHOOPOB 110 KOMILIEKCHBIM KPUTEPUSIM).

10

10

15

Pazpaen 3. Pacuer npeoGpa3oBareseii npu6opos u cucrem. 3.1. Pacuer
8 ripeo6pa3soBaresieii npsiMoro npeo6pa3oBaHmsi, CTATHYECKOTO yPaBHOBELLIWBAHHUS, 20 10 2 8
aCTaTU4yeCKoro ypaBHOBEIIWBAHUS.

10

15

15

Paspen 4. Teopusi usmeputenbHbIx cucteM (MC). 4.1. Mogenu U3MepUTeTbHbIX
cucreM (k1accuduKanys, nokasarenu spdeKTUBHOCTH, ypaBHeHHe KomMoroposa,
mozenu VIC ¢ HeorpaHUueHHOM (OrpaHUYeHHOM) ouepe/iblo U HeorpaHM4YeHHbIM

8 (orpaHu4eHHbIM) BpeMeHeM OkuzlaHus). 4.2. KoMMyHUKaljoHHble cetu C 21 6 2 4
(6a3oBble ceTeBble TeXHONOTHH, CeTeBbIe TPOTOKO/IbI M YPOBHH, METO/Ibl C/Ty4YaiiHOro
pocrymna K cetrt UMC, cereBoii ypoBeHb Mogiem OSI, ynpasnenue notokom B UG,
nHTepdeiic n npuHLUMN Aelicteus nporokosna TCP/IP, moziens ripotokosna TCP,
azipecauus B NC).

15

15

15

Pa3pen 5. Avanu3 cTi npubopoB u cucreM. 5.1 Tpeamer 1
8 3a/ja4yy TeoOprU YyBCTBUTE/IbHOCTH, OCHOBHbIE MOHATHA U OIpe/ie/ieHus, Cl)yHKLu/ll/l 28 14 2 12
YyBCTBUTEJ/IbHOCTU I1€PBOTr0 MOPsi/iKa, MeTOAbl TIOHW)XeHUs YyBCTBUTE/IbHOCTH,
BBIOOP [JOMYCKOB Ha HeCTabH/IbHbIE TTapaMeTpBl.

14

15

15

8 Pa3paen 6. 3amura usmepurtensHoit nHgopmanuu B VIC. 6.1 [ludposanue 20 10 P 8
OTKPBITBIM ¥ 3aKPBITBIM K/TFOUaMH, Li(pOBast MOATHCH, yIpaB/eHHe KIUaMH.

10

15

15

Paspgen 7. OCHOBBI KOHCTPYHP H IIPOEKTHP pHuOOPOB H CHCTEM.
7.1. CocTaB/ieHHe U aHa/IN3 TEXHUYECKOTO 3a/laHHs, BBIGOp BapHaHTOB
KOHCTPYKL{MH, TEXHUUECKOe MPe/TI0XKeHHe 1 3CKU3HOe MPOeKTHPOBaHHe, pa3paboTka
KOHCTPYKTOPCKO#1 JOKYMEHTaLl1H, 5PrOHOMUKA TIPY KOHCTPYMPOBAHHH [IPUOOPOB,

8 aBTOMATH3AaL|Mst TIPOEKTHPOBAHHS H3MEPUTE/IbHBIX IPUOOPOB 1 CUCTEM, 20 10 2 8
0C0GEHHOCTH MPOEKTHPOBaHHs TIPUOOPOB ¥ CHCTEM Pa3/IMUHBIX (PH3HIeCKHX
Be/IMYUH (M3MepeHusl JlaB/ieHus], TeMIepaTyphbl, pacXo/a JKU/KOCTH, TMHeHHbIX 1
YIJIOBBIX BEJIMUMH, TaDaMeTPOB /IBIDKEHHUsI, MacChl, BAOPOy/iapHble CTeH/bI,
TepMOKaMepsbl U fip.).

10

15

15

Bcero 3a 8 cemecTp 144 65 13 52

79

100

100

Bcero no gucuuninHe 144 65 13 52

79

100

100

3.2. AyAUTOPHBII NPAaKTUKYM

Homep u
HauMeHOBaHUe
pasjena
JUCHMILIUHBI

Tema MNPAKTHYECKOI'0 3daHATUA

Oo0neMm,

ayp.
JacoB

Paspen 1. Beegenue.
OcHoBHbIe TepMuHbI U |Kiaccudukariiyst n3MepuTesTbHBIX 3a/1au.
orpe/ie/IeHusl.

Paspen 2. Teopus OrnrrrMu3aLust TapaMeTpoB MPHUOOPOB.

npubopos. Y U poBbIX TIPHUOOPOB. Tlnatdopma /7t IPOTOTUITUPOBAHUS
npubopoB Ha MUKpPOKOHTposuiepe Arduino. ITpormiBka
MUKpPOKOHTposiepa Arduino B cpezie Arduino IDE.

TPOEKTUPOBAHNA Vi3mMepuTeibHBIE LIETIH TIPSMOTO TTpeobpa3oBaHus, ypPaBHOBEIIIMBAHHUS

7

CTPYKTyprIE " a/ITOPUTMHUYECKKe METObI ITOBBIIIEHKA TOUHOCTU
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M3MepHUTe/bHBIX IPUO0POB. [10AKIFOUeHHs JaTINKOB K
MHKPOKOHTpOJIIepy. Vicrosnb30BaHust OMOIMOTEK /1715t TIPOIUBKH
MUKDPOKOHTPOJIIepoB B Bpefie Arduino IDE.
5 Cratryeckue U JHAMUUeCKHe TTOrPelTHOCTH MpubopoB. ITuranus 5
MHKPOKOHTPOJ//IEPOB. MaKeTHBbIe I/1aThl.
Paspnen 3. Pacuer

6 |mpeobpa3oBaresneii Pacuet npeo6pa3oBaresieil H3MepUTeIbHBIX TPHOOPOB. 8
MIpHUOOPOB U CHUCTEM.

7 [Mpunrmn geiicteus npotokoaa TCP/IP. Bluetooth. 2
Pazpgen 4. Teopust ITocrpoenue mogeneit C. TIpUBO/bI TIOCTOAHHOTO BPalL|eHHsl.
U3MEpUTEe/IbHBIX [paiiBepsl 11aroBeix Apurareseii. [llaroswie gsurarenu. [Topt USB.

8 . 2
cucrem (UC). CB#13b MUKPOKOHTpOJIIepa Arduino ¢ BUpPTyaibHBIM MPUOOPOM

LabView.
Pazgen 5. AHanu3
Bri0op fomnyckoB Ha HecTabWIbHBIE TApaMeTpbl U3MePUTETBEHBIX
9 |momMexo3alUILeHHOCTH 12
nprubopOoB.
NprUOOPOB U CHUCTEM.
Pasgen 6. 3awura
10 I/I3M'i I/ITEII]:I-LI]?)I‘/JI [ITudpoBaHre OTKPBITBIM M 3aKPBITHIM KitodaMy. QR-kog,. 8
P RFID/NFC. Bluetooth.
vHdpopmaruu B VIC.
Pazgen 7. OcHOBBI
[TpoekTupoBaHusi MPUOOPOB 1 CUCTEM U3MePeHUsl Pa3/TNuHbIX
KOHCTPYMPOBaHHUS U o

11 ¢usnyeckux BenruMH. [1pruBOABI MOCTOSHHOTO BpallleHus. [patisepsl| 8

MIPOEKTUPOBAHUS "

aroBbIxX Asuraresei. Illarosble gBuraresnu.
TprbOPOB U CUCTEM.
Bcero 3a 8 cemectp 52
3.3. CamocrosTenbHas padora crygenta (CPC)
Ne Homep 1 HauMeHOBaHue pa3jiesna Oo0nem,
Cojepixanue yue0HOro 3a/jJaHHs

n/n AUCLUITHHBI 4acoB

1 Pasgen 1. Beeienue. OCHOBHbIe TEPMUHBI U INoaroToBKa K MpakTHYeCKOMY 3aHSATHIO. 10

orpejieneHusl. INoaroroBka K 5K3aMeHy.
INoaroroBka K MpakTU4YeCKOMY 3aHSATHIO.
2 |Pasgen 2. Teopust IpOEKTHPOBAHKUS PHOOPOB. A P y 10
[ToarotoBka K 3K3ameHy.
3 Pa3pgen 3. Pacuet peobpa3oBaresieii mprbopoB U |[I0AroToBKa K MPaKTHUECKOMY 3aHSITHIO. 10
CUCTEM. INoaroroBka K 3K3aMeHy.
IloagroroBka K MpakTU4YeCKOMY 3aHATHIO.
4  |Pasgen 4. Teopus usmeputensHbIx cucrem (UC). A P y 15
ITogroroBka K 3K3aMeHy.

5 Pasgen 5. AHanu3 momMexo3anvi|eHHOCTH IToaroroBka K IpakTA4YeCKOMY 3aHATHUIO. 14
NprUOOPOB U CHUCTEM. IloaroroBka K 5K3aMeHy.

6 Paspen 6. 3amuTa usmepurensHoi nHbopmanuy ([ToAroToBKa K pakTHUeCKOMY 3aHSTHIO. 10
B UC. [TonroToBka K sK3aMeHy.

7 Pasgen 7. OCHOBBI KOHCTPYUPOBaHUS U INoaroToBka K MpakTUYeCKOMY 3aHSITHIO. 10
NIPOEKTUPOBaHUs TPUOOPOB U CUCTEM. IlogroroBka K K3aMeHy.

Bcero 3a 8 cemectp 79
3.4. KypcoBoii mpoeKT
INEPUO
A IVTAHUPYEMOE
COJEP)XAHME J3TAIIA NCIIO/IHEHUA
BPEMHSI (4ac)
(Hepenu cemecTpa)
Otan 1. Pa3paboTka T3 Ha KypcoBOe POeKTHPOBaHKe 1-2 5
Oran 2. Pa3paboTka apXUTEKTYPhI U a/ITOPUTMA 3.4 5
(byHKLMOHUPOBaHUsI U3-MepUTeIbHOT0 Iprbopa
Oran 3. CHHTe3 CTPYKTYPHOU MOJie/Ti U XapaKTepUCTHUK 5.6 5
ripubopa
Jrtan 4. AHanu3 UyBCTBUTELHOCTH U TIOTPELIHOCTel nmprbopa 7-8 6
Otan 5. BeiOop 1 pacueT KOHCTPYKTHBHBIX M CXeMHBIX 9-10 5
3/1IeMeHTOB prubopa
Jran 6. OdhopmieHre pacueTHO-TTOSICHATE/TLHON 3alTMCKU U 11-12 6
rpadguueckoil JOKyMeHTalu
8 11179




Jrtar 7. 3aluyra KypCcoBOro rpoekra

13-14

Bcero 3a 8 cemecTp 36
4. ®OPMBbI KOHTPOJIAA OCBOEHUA TNCIIUITI/IMHBI
CEMECTP HEJEJ/IN CEMECTPA
1(2]3 4 5| 6 |7 8 10 | 11 |12 | 13
8 KonTp.P. AP KonTtp.P. AP KII

YcnoBHbIe 0003HAUEHUS:
o [IP — puarHOCTHUECKasi paboTa;
¢ KoHTp.P. — KOHTpOJ/ILHAs paboTa;
¢ KII — KypcoBoOii TIPOEKT.

TEKyII.[I/lﬁ KOHTPOJIb YCII€BAE€MOCTHU CTYAEHTOB IIPOBOAUTCA B IUCKPETHBIE BDEMEHHBIE MHTEPBAJ/IBI B

cnenyromux dhopmax:

e UArHOCTUYECKas pabora;
e KOHTpOJ/IbHast paboTa;

e KYPCOBO TTPOEKT.

HpOME)KyTO‘lHaH dTTeCTalus ITPpOBOJUTCA B (i)OpMaXZ

¢ S5K3dMeEH.
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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.
®. YctuHoBa, 2014, 27 3K3.

2. A. B. Mapkos, A. [I. IImarko. . KommyHHKaLmoHHOe uHTerpupoBanue cuctem. CI16.BI'TY
"BOEHMEX" um. I. ®@. YctuHoga, 2005, 3i1. pec.

3. B. I1. ConoBwéB, E. M. BoraroB. . Opraausaifus skcnepumenTa. Crapbiit Ockon: THT, 2021, 3. 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 HH(POPMAI[MOHHO-TEIEKOMMYHHUKAIIMOHHOMN 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 CrIpaBOYHbIE 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- nHbOpMalOHHbBIN TTOpTasl ITpaBoBoi HHGOpMaI[UH.
5.5. TIporpamMMHoe obecrieueHe:
He Tpebyercsl.

5.6. H(dopmalioHHbIe TeXHOJIOTUH:

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

10



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:

CTeLaIM3upOBaHHbIe TpeOOBaHus 10 000PYZOBaHUIO OTCYTCTBYIOT; ayAUTOPHUS C TTOCAZOUHBIMU
MecTaMU I10 KOJIMYeCTBY CTYZIeHTOB; [OCKa.

6.3. Ilpouee:

1. pabouee MecTo rperofaBaress, OCHAIlEHHOe KOMITBIOTEPOM C JJOCTYIoM 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 AMCLUILUIHHbI
INPOEKTUPOBAHUE ITPBOPOB 1 CUCTEM

AnHoTanusa paboueii nporpaMMsl

Ouctuniuna ITPOEKTUPOBAHUE ITPUBOPOB U CUCTEM sBnseTcss AUCLUIVIMHON 4YacCTH,
¢opmMupyemoli yyacTHHKaMH 00pa3oBaTe/IbHBIX OTHOWIeHWI 0/0ka 1, MporpaMmbl TOATOTOBKH 10
HanpasieHusiM: 12.03.01 TIpubopoctpoenue, 27.03.01 CrangapTu3aidss W MeTpojorus. JUCILUILIHHA
peanu3syetcsi Ha dakynbereTe O EcrectBeHHOHayuHbi BI'TY "BOEHMEX" um. 1.®. YcruHoBa kadeapoit 02
NHXVHUPUHI U MEHE[DKMEHT KAYECTBA.

JucrurivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHyull:

IICK-1.1 (27.03.01)criocoOHOCTE BBINO/HATE BbIOOP MEPBUUHBLIX JATUMKOB M 3JIEMEHTOB HM3MEpUTe/IbHOMH
CHCTEMBI, KOMITBIOTEPHBIX TPOTPaMM /Il MOZe/JMPOBAHUS HM3MepUTebHBIX MPOLeCCcoB, pa3pabaTeiBaTh U
BHEJPATH CIlellda/ibHble CPeACTBa M3MepeHW /st 00ecrieueHWs] TOUHBIX WM3MepeHWH TpU OmpejesieH|d
JlefiCTBUTE/bHBIX 3HaUeHUI KOHTPO/IMPYeMbIX TlapaMeTpOB;

[ICK-2.01 (12.03.01)criocobHOCTE BEIOMPATL AaTUMKK W TIePBUYHBIE TIpe00pa3oBaTeny, UCX0s U3 (Ppr3ndecKrx
NPUHLUIIOB WX pabOoThbl, 3/1eMeHThl aBTOMATU3WPOBAaHHBIX HMHGOPMAL[MIOHHO-U3MEPHUTE/BEHBIX CHUCTEM |
KOMITBIOTEpHBIE TTPOTrPaMMBI 151 UX MOJIe/IMPOBAHKS M TIPOEKTUPOBaHMS, IPUHIMATh y4acTre B pa3paboTke U
BHe/IDEHUM HOBBIX METOZIOB U CPeZCTB TEXHNUECKOT0 KOHTPOJIS1 KauyeCTBa NMPOAYKLIWH. .

CopiepkaHie [UCLUIVIMHBI OXBaThbIBA€T KPYTI BOIPOCOB, CBSI3aHHBIX C BBIOODOM [JAaTuMKU U IepBUUHbIE
npeobpa3oBaTeny, HUCXOfs W3 GU3UYECKUX TPUHLMIIOB HX pabOThl, 37eMeHTbl aBTOMaTH3MPOBaHHBIX
MH(OPMALMOHHO-U3MEPUTE/IbHBIX CHUCTEM M KOMIBIOTEDHbIE TIPOrpaMMbl [Ii WX MOZEJMpPOBaHUs U
MIPOEKTHPOBAHUS, NPUHUMATh yyacTHe B pa3paboTke W BHe[DEHHMHM HOBLIX METOZOB M CPeACTB TeXHHUYECKOTO
KOHTPOJIS KaueCTBa NMPOAYKLIMH.

[Tporpammoii AUCLIUIIMHEI TIpe/lyCMOTPEHbI CJle[iyIolire BU/bI KOHTPOJIA:

TeKymuii KOHTPOJ/Ib YCIIEBAeMOCTH CTYAE€HTOB IIPOBOAAUTCS B IUCKPETHbIE BpeMeHHble UHTePBA/IbI B
cnemyronux dhopMax:
e MarHocTuyeckas pabora;
¢ KOHTpO/bHas pabora;
e KypCOBO! ITPOEKT.

IIpomMesKyTouHasi arTecTamnus IPOBOAXUTCS B popMax:
e 93K3aMeH.

OO01jast TPyI0EMKOCTb OCBOEHHUSI AUCLUIUIMHBI cocTaBiaseT 4 3.e., 144 u. TIporpaMMoM AWCIUITHHBI
MIpelyCMOTPEHBI JIEKIIMOHHBIe 3aHATHS (13 4.), mpakTthyeckue 3aHaTusA (52 4.), camocTosTesnbHas pabora
cryzeHrta (79 4).

12



IIpunoxenue 2

K paoueii mporpaMme AMCLUILIHHbI
INPOEKTUPOBAHUE ITPUBOPOB 1 CUCTEM

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMITIMHEI cOCTaBgeT 144 4., U3 HUX 65 4. ayJUTOPHBIX 3aHATUM, U 79 u.,
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 YCIIeBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcsl.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUs TIPYBe/ieHbl B TPUIOKeHHH 3 K Paboueii mporpamme.

HaumeHnoBaHnue paboTbI Pexkomenjyemas iMTeparypa prm:{?éKOCTb’
Paspen 1. Beegenue. OCHOBHBIE TEDMUHBI M ONIpefie/IeHUs.

ITogroroska K A. B. Mapkos. . OCHOBBI IIPOEKTUPOBAHUS U3MEPUTE/bHBIX
[IpakTUYeCKOMY 3aHATHUIO. nipubopos: CIT6.BI'TY "BOEHMEX" um. [I. ®. YcTHHOBS, 10
[ToaroToBKa K 3K3aMeHy. 2014 (1,2,3)

Wroro no pasgeny 1 10

Paspen 2. Teopusi NpoeKTHPOBAaHUS MPHOOPOB.

IToaroroBka K M. I'. lanbiryH, fA. A. BaBuivH. . ABTOMaTH3aLUs
MPaKTUYeCKOMY 3aHSTHUIO. n3MepeHul, KOHTPOJs U ucrbiTanuii: CankT-IletepOypr: JIaHb, 10
[ToproroBska K 3K3aMeHy. 2022 (1,2,3)

Wtoro mno paszeny 2 10

Pazgen 3. Pacuer npeoOpa3oBaresieii NPUOOPOB U CHCTEM.

IToproroska K A. B. Mapkos. . OCHOBBI IIPOEKTUPOBAHUS U3MEPUTE/IbHBIX
MIpakTUUeCKOMY 3aHATHUIO. npubopos: CII6.BI'TY "BOEHMEX" um. [I. ®. YcTuHOBa, 10
IToproroBka K 3K3ameHy. 2014 (1,2,3)

Wroro o pasgeny 3 10

Pa3pen 4. Teopusi uamepurenbHbix cucrem (MC).

ITogroroBka Kk M. I'. lanbirun, . A. BaBunyH. . ABTOMaru3anus
TPaKTUUeCKOMY 3aHSATUIO. W3MepeHul, KOHTpoJs U ucnbiTanuii: CaHkT-ITeTepOypr: JlaHb, 15
[MoaroroBka K 5K3aMeHy. 2022 (1,2,3)

Urtoro no pa3peny 4 15

Pa3zjesn 5. AHa/IM3 MOMeX03alMIIeHHOCTH TIPHOOPOB U CHCTEM.

IoproToska K O. M. Cochun, A. I Cxuptiagze. . CpecTBa aBTOMaTU3aLdn
MIpaKTUYeCKOMY 3aHATHUIO. T 14
TTOTOTORKA K SK3aMEHY. v yripaBieHus: M.: Akagemus, 2014 (1,2,3)

Wrtoro o pasgeny 5 14

Pa3pen 6. 3amuTa usmepurebHou nHpopmaruu B UC.

E;;E:;g:fiol;y SAHSTHIO. B. II. CosoBbéB, E. MU Boraros. . Opranusanys 10

skcniepumMenTa: Crapeiid Ockon: THT, 2021 (1,2,3)
ITogroroBka K 5K3ameHy.

Uroro no paspeny 6 10

Paspen 7. OCHOBbI KOHCTPYMPOBAHHUSI M IPOEKTHPOBAHHUsI PUOOPOB U CHCTEM.

IToaroroBka K A. B. Mapkog, A. [I. llImaTKo. . KOMMyHHKaI[MOHHOE
MPaKTUYeCKOMY 3aHATHUIO. unTerpupoBanue cuctem: CI16.BI'TY "BOEHMEX" um. [I. @. 10
[ToproroBka K 3K3amMeHy. Ycrunoga, 2005 (1,2,3)

Wrtoro no pazaeny 7 10
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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 UarHocTuueckas pabora
e KYpCOBOI ITPOEKT;

e KOHTpO/bHasi pabora;

e 5K3aMeH.

Kputepuu orjeHuBaHus

Juarnocruyeckas pabora
[uarHocTtrueckast pabora mpoBogutcs B popme Tecta B SMOC Moodle:

e IIpU NIPaBWJILHOM OTBeTe MeHee YeM Ha 60% BOIPOCOB - He aTTeCTallys;
¢ TIpU MpaBUIBHOM OTBeTe Ha 60% BOTIPOCOB U OoJiee - aTTecTarys.

KypcoBoii npoekTr
3arura KypCcoBOro MpoekKTa MpeyCMaTpHUBaeT:
* noknaz cryzaeHta (5-10 MuHyT);
* BOTIPOCHI TIPETIOZiABaTe ISt U OTBETHI CTY/IeHTa.
Kputepuu olieHUBaHUS:
KypcoBoii IpoeKT OLjeHHUBaeTCs 10 MATUOA/UILHOMN cHcTeMe.
O11eHKa «OTJIMYHO» CTABUTCS, €CJIH:
* KypCOBOW TIPOEKT BBITIO/THEH B MIOJTHOM 00beMe U COOTBETCTBYET 3a/]aHHIO;
* TIOSICHUTE/TbHAS 3aTTCKA COCTABJIeHa aKKypaTHO, MOC/IeI0BaTe/IbHO C YUeTOM TpeOOBaHUH CTaH/[apTOB IO
COCTaB/IeHHIO TEKCTOBBIX JOKYMEHTOB;
* TIpaKTHUeCKast YaCTb KypCOBOTO IIPOEKTa BLITIOJIHEHA B TIOJIHOM 00beMe;
* BBITIOJTHEHHE KYPCOBOT0 MPOeKTa MPOXOAX/IO0 B TIOJIHOM COOTBETCTBUM C IpaMKOM KYPCOBOTO
TPOeKTHUPOBAHUSI;
OLeHKa «XOpOLLIO» JOIyCKaeT:
* HEKOTOPBIE OTCTYTI/IEHUS OT rpadrKa BBITIOTHEHHS! KYPCOBOTO TIPOEKTUPOBAHKS;
* CyII[eCTBOBaHMe He3HAUNTe/TLHBIX MTOTPELTHOCTel B 0(OPMIIEHUU TIOSICHUTETFHOM 3alUCKU Y MPOTPaMMBbI
(pakTHUeCKOM 4aCcTH KypCOBOTO MPOEKTa).
O1ieHKa «y[|OBJIETBOPUTENBHO» JOMYCKaeT:
* CyllleCTBOBaHME OIIMOOK, HETOUHOCTEN W HEeroC/ie0BaTe/TbHOCTHY TIPH COCTaB/IeHUH TIOSICHUTETbHOU
3aITMCKY;
* 3HAUUTE/IbHOE OTCTYIIJIEHe OT CPOKOB BBITIOJTHEHUST KYPCOBOTO TIPOEKTa;
* HEeZIOCTaTOYHO TPAMOTHYIO 3alllUTy

KouTtponbHas padoTa
BapuaHTbl KOHTPOJIbHOM paboThI IpezicTaBaeHbl B YMK auciuninHel. KoHTpo/ibHast pabota cuuTaercst
3auTeHHOM, eC/A BBITIONIHEHBI BCE 3a/1aHUs KOHTPOILHOW paboThI.

JK3aMeH

OO0yuatoluiics UMeeT MPaBo Ha MOyYeHHe MUHUMATLHOM MOJIOKUTETHHOM OLIEHKY MPY YCIOBUA
YCITEIITHOTO MPOXOXKAEHUSI TEKYIIIET0 KOHTPOJISI yCIIeBaeMOCTH B (hopMe IMarHOCTHUECKOU paboThI B
COOTBETCTBUH C TpadmKoM paszena 4.
3arumra KypCcoBOTro MpPOeKTa SIB/IIeTCS He0OXOAUMBIM yCJIOBUEM JIOMYCKa K TEOPeTHUUeCKOM YaCcTH K3aMeHa,
KOTOpasi COCTOUT U3 NTMCbMEHHOT0 OTBeTa Ha TP Borpoca. [Ipu npaBu/ibHOM OTBeTe Ha TPU BOMNPOCA CTAaBUTCSA
OLleHKa «OT/IMUHO», IIPY NIPaBWILHOM OTBETE Ha [jBa BOIPOCa — «XOPOLLO», TIPY NIPaBU/ILHOM OTBETE Ha OJVH
BOIPOC — «yJOBJETBOPUTEIbHO». CIIMCOK BOMPOCOB BXOAUT B Y MK [IUCLIUII/IMHBI.
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[MacriopT doHa OLIEHOUHBIX CPeJICTB
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4 8 Pazpgen 1. Beegenue. OcHOBHBIE 15 5 1 4 10 15 10 Kypcosou
TepMUHBI U OTIpe/ie/IeHus. MIPOEKT
Kypcogoii
4 8 Pazpgen 2. Teopus 20 | 10 7 8 10 10 15 TPOEKT,
MPOEKTHPOBAHUA MPUOOPOB. KoHrponbHas
pabora
Pazpnen 3. Pacuer KVDCOROI
4 8 |mpeoOpa3oBaresieii npudopoBu | 20 | 10 2 8 10 15 15 yP
TIPOEKT
cUcCTeM.
4 8 Pazpgen 4. Teopus 21 6 7 4 15 15 15 Kypcosou
u3MeputeabHbIx cucreM (MC). TIPOEKT
Pa3gen 5. AHanus Kgp (C)g}]z;m
4 8 |momexo3alnUIIIeHHOCTH 28 14 2 12 14 15 15 P ?
KontposnbHast
NpUOOPOB M CUCTEM.
pabora
Pazpen 6. 3amura KvDCOBOI
4 8 |u3meputenbHoit uHdpopmanuu B | 20 | 10 2 8 10 15 15 yp
TPOEKT
ncC.
Pazpnen 7. OCHOBBI
4 g |KOHCTPYMDOBAHMS M 20 | 10 5 8 10 15 15 Kypcogoii
MPOEKTHPOBAHUSA MPUOOPOB U MIPOEKT
CUCTEM.
Bcero 3a 8 cemectp 144 | 65 13 52 79 100 | 100
Bcero no guciuniuHe 144 | 65 | 13 52 79 100 | 100
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