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JIUCT COI'JIACOBAHUA

PABOYAS ITPOI'PAMMA COCTABJIEHA B COOTBETCTBUH C TPEBOBAHUSMU ®ENEPAJIBHOI'O
T'OCYJAPCTBEHHOI'O OBPA3OBATE/IBHOI'O CTAHJAPTA BBICIIIET'O OBPA3OBAHUA (®I'OC BO)

12.03.01 IIpuGopocTpoeHue

rog, Habopa rpynrbl: 2024

IIporpamMmmy cocTaBuIu:

Kadenpa 02 MHXVWHUPUHT 1 MEHE/DKMEHT KAUECTBA
CrpesnbLoB BsiuecnaB ['puropreBuy, npenogaBaTesib

Kadenpa O2 MH)KUHUPUHI' U MEHE/DKMEHT KAUECTBA
Kpomnauer Anekceil BiagumupoBuy, K.T.H., I01[eHT

[Tporpamma paccMOTpeHa
Ha 3ace/laHuy Kadepbi-pa3paboTumka
paboueti nporpamMmel 02 THOKUHUPUHT U MEHE/IDKMEHT KAYECTBA

3apenyromui kadeapoit Tumuenko B.B., k.nef.H., AoLl.

[Tporpamma paccMOTpeHa
Ha 3ace/laH11 BhIIyCKarollel Kadepbl

02 TH)KUHUPVHI' U MEHEJDKMEHT KAUECTBA

3aBepytommii Kadeapoii Tumuenko B.B., k.mez.H., 011




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:

T1CK-2/23.2 — cniocobHocTtsb nipumensite CAD-cucTeMbl [jjisi MOZeIMPOBaHNsl KOHCTPYKTUBHBIX pellieHud 1
o(opM/IeHHH KOHCTPYKTOPCKOM JOKYMEHTAaLMH [i71s1 KOHTPOJIS KaueCTBa NMPOAYKLIMH

DOpMHUPOBaHHIO KOMITETEHI[UH CITY>KUT JOCTKEHUE CJIeIyIOLIUX Pe3y/IbTaToB 00pa30BaHus:
IICK-2/23.2

3HAHUS:

Ha YpPOBHe Npe/iCTaB/eHuI:

— HAyYHO-TEXHUUECKUX OCHOB TEOPUU TIPOEKTUPOBAHUS N3MEPUTE/TBHBIX TTPUOOPOB U CUCTEM;

— KOMMYHUKAI[MOHHbIE CeTh WH(OPMALIMOHHO-U3MEePUTEeTbHBIX CUCTEM;

Ha YPOBHE BOCITPOM3Be/IeHHSI:

— OCHOBHBIX TIOHATUH B 00/1aCTH MPOEKTHUPOBAHUSA U3MEPUTETLHBIX TIPUOOPOB U CUCTEM;

— KaueCTBEHHBIX M KOJMUYECTBEHHBIX XapaKTePUCTUK MaTeMaTUYeCKHX Mojiesiell W3MepUTeTbHBIX
nprubOpOB U CUCTEM;

Ha ypOBHe TIOHUMaHWUsI:

- MeTozbl UdpoBoii 00pabOTKM, XpaHeHWs, Mepejaud U 3aliuThl W3MEPUTEbHOM WHGOpMaliUd B
npubopax U UHGOPMAIIMOHHO-U3MEPHUTENILHBIX CUCTEMAX;

- 0COOEHHOCTH pacueTa W TIPOEKTUPOBAaHWS TPUOOPOB Pa3IMUYHbIX (U3UUECKUX BEJIUYMH M
rapaMeTpOB,;

- METOJMKH aHa/li3a ¥ CUHTe3a U3MepUTe/IbHBIX IPUOOPOB U CHCTEM;

- METO/IbI TIOBBIIIIEHNS TOYHOCTH U3MEPUTE/ILHBIX PUOOPOE;

YMeHus:

TeopeTtnueckue:

— CTPOUTH CTPYKTYPHYIO MOJIe/lb U3MEPUTEILHOTO NPUOOpa WM CUCTEMBI, BLIOMPATh TUTIOBbIE OIOKH
conpspkeHust mpubopoB ¢ OBM, npoBoAuTh 1UGPOBY0 00pabOTKy M3MepUTeTbHON UHGOPMAIUK C TIOMOIIBIO
KOMITbI0TepHOU Tiporpammbl LabVIEW, ucnonbs3oBate Kpunrorpaduueckyue MeTOZbI 3alllUThI U3MEPUTETbHOU
MH(OPMALMK C TIOMOLBI0 KOMIBbIOTEpHOW mporpamMmel PGP, opraHu3oBbiBaTb Ha 0a3e cTeKa IMPOTOKOJIOB
TCP/IP ob6meH wu3MepuTe/nbHONW WHGMOpPMALMed MeXIy MOoAyIsIMU WHMOPMALMOHHO — W3MepHUTeTbHOMN
CUCTEMBI;

HaBbIKU:

— MPUMEHEHHe CTelMaTu3UPOBAaHHBIX KOMITLIOTEPHBIX MPOrPAMM M CTIPABOYHOM JIUTEPATyphl B 00/1aCTH
MPOEKTHPOBAHUS U3MEPUTE/TbHBIX TPUOOPOB U CUCTEM;

— MpOBeIeHWe MaTeMaTUUeCKOro MO/E/TUPOBAaHUS U TTPOEKTUPOBAHUST W3MEPHUTEbHBIX TPUOOPOB U
CUCTEM.



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
Hanpasnienuto 12.03.01 IIpubopocmpoeHue.

CogepxaHue [UCLIUIUVIMHBL SIBASETCA JIOTUYeCKUM IpogospkeHueM auctuiivH: OU3NYECKUE
OCHOBBGI ITOJIYYEHU A NTHOOPMAILINN.

CopepXaHie IUCLUTIIMHBI SIBJISIETCSI OCHOBOMW ISt OCBOEHMS JAUCLIUIIIMH! HO,HFpTOBKA K
MMPOLEAYPE 3AIIUTHI U 3AIIUTA BBIIIYCKHOUM KBAIM®UKAIIMOHHOU PABOTHI,
MOJE/IMPOBAHUE NU3MEPUTEJ/IbBHBIX ITPOITECCOB.

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

¢ TICK-2/23.1 — CniocobeH BBIOMpaTh METO/[bI KOHTPOJIS ¥ CPE/ICTBA U3MEPEHUH [I7Isl KOHTPOJIS KaueCTBa
BBIINYCKaeMOH MPOAYKLIMH B COOTBETCTBUY C TPEOOBAHUAMY TEXHUUECKOH JOKYMEHTALIUH



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

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

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

KYPC

CEMECTP

HaumeHoBaHHe Pa3/e/oB U AUJAKTHYECKHUX eJUHHIY

BCEI'O

Ay/MTOpHBIE 3aHATHS
B KOHTaKTHOIi ¢hopme

BCEI'O

Jlekuuun

IIpakTHYeckue
3aHATHSA

CamocTosTe/bHas
paboTa CTyAeHTOB

®dopmupyemast
KoMmmereHus, %

TICK-2/23.2

Pazpen 1. B Oc 1e Tep 14 nenus. 1.1. [lupaktideckas eMHULIA
1. TTpeiMeT AUCLMILIMHEL. MeTo/,010r1si IPOEKTUPOBaHKs MPUOOPOB 1 crcteM. OCHOBHbIE
L/ ¥ 3a/laui TIPOeKTHPOBaHUs IPUOOPOB U crcTeM. KiaccudyKaliys U3MepuTeIbHbIX 3a/1ad.
MeTozp! U CpefiCTBa U3MepeHHUIt.

19

15

=
o

Paspen 2. Teopusi npoeKTHP pubopos. 2.1. lunaktiueckas eauHuLa 2. [IpUHLINMILL
TIOCTPOEHHS U3MepUTe/IbHbIX PUG0poB (PyHKLMs Tpeobpa3oBaHus, CTPYKTYPHbIE MOJEIH
nprubopoB, CTaTHUeCKHe U AUHAMUYeCKHe XapaKTePUCTHKH, M3MepUTe/bHbIE LIeMH MpsSIMOro
rpeo6pasoBaHusi, ypaBHOBeLLMBaHHUs U L(poBbIX NPUOOPOB, npeobpasoBaHue
M3MepHTe/IbHbIX CUTHAIOB PUGOpamy, (GUIBTPALs CUTHAIOB, IPHOOPHbIe HHTePdeHC).
2.2. lupaxkrryeckas eauHuLa 3. IIorpemHoCTy H3MepUTeNbHbIX MPUGOPOB (MeToAUYeCKH e,
WHCTpPyMeHTaJbHble, CyMMapHble, C/ly4aiiHble, SHTPOIMIiHbIE, CTaTHYeCKHe 1
MHaMuueckue). 2.3. [uakTuyeckas eauHuia 4. MeTo/ibl MOBbILLEHHs] TOYHOCTH MPH-60pOB
(KOHCTPYKTOPCKO-TEXHOJIOTHUeCKUe, CTPYKTYPHbIe, alTOPUTMUYeCKHe, KOMIIIEKCHbIe). 2.4.
[Jnpakrtrdeckast euHULa 5. CHHTe3 XapaKTepUCTHK MPUOOPOB (ONTUMU3ALIHS TapaMeTpoB
npr6OPOB 10 MUHUMYMY MaTeMaTHYeCcKOro 0)KH/JaHHS TOrPEIHOCTH, OMITUMU3ALHst
rapamMeTpoB Np1OOPOB 110 MUHUMYMY [JMCIIePCHH MOTPeLIHOCTH, ONTUMU3aL{Hs CTPYKTYPbI U
rapamMeTpoB NPUOOPOB 10 KPUTEPHUSIM JUHAMUUeCKOH TOYHOCTH, ONITUMU3ALUsE CTPYKTYPbI U
T1apaMeTpOB NPHOOPOB 110 KOMIUIEKCHBIM KPUTEPHSIM).

20

15

15

Paspen 3. Pacuer npeoGpa3oBaresieii mpu6opoB u cucrem. 3.1. /lugaktiueckast ejuHALA 6.
PacueT npeo6pa3soBareieii npsiMoro npeo6pa3oBaHHsi, CTATUIECKOTO yPaBHOBELINBAHM,
acTaTM4eCKOro ypaBHOBELIMBAHHS].

13

15

Pazpen 4. Teopus usmeputenbHbix cucreM (MC). 4.1. [lujakrrueckas euHuLa 7. Mogenu
M3MepUTe/IbHBIX CUCTeM (K/1accuduKarus, nokasarenu 3¢pGeKTHBHOCTH, ypaBHeHe
Konmoropoga, mozenu VIC ¢ HeorpaHuueHHOH (OrpaHUUeHHOI) O4epesibio 1
HeorpaHWueHHbIM (OrpaHMYeHHbIM) BpeMeHeM OKUzlanus). 4.2. [luflaktiyeckas efMHULA 8.
KommyHyKarmoHHsle ceTr VIC (6a3oBble ceTeBble TeXHOIOTHH, CeTeBble MPOTOKOIBI U
YPOBHH, MeTO/{bI CJTyuaitHoro goctymna kK cetd UVIC, ceteBoii ypoBeHb Mogenu OSI,
yripasnieHue otokom B UVC, untepdetic 1 npunLmn geiictus npotokona TCP/IP, mogens
riporokosnia TCP, agpecanus B IMC).

20

12

15

Paspen 5. Ananus TH IpUOOPOB U cucreM. 5.1 [luakTiueckas
equHMLa 9. IpeAMeT U 3aila4u TeOPUM YyBCTBUTEILHOCTH, OCHOBHBIE MOHATHS 1
oripe/iesieHust, pyHKLMM UyBCTBUTE/ILHOCTH T1ePBOTO MOPs/IKa, METO/bl OHWKeHHs!
YyBCTBUTE/ILHOCTH, BBIOOD JOMYCKOB Ha HeCTAOU/IbHbIE [TapaMeTphL.

20

12

15

Paspen 6. 3amura u3meputebHoi nHdopmaiuu B VIC. 6.1 [Tujakriyeckas efununa 10.
[IndpoBaHKe OTKPHITHIM U 3aKPBITHIM K/IFOUYaMH, Li(pOBast MOAIINCh, YIIPABIeHHE K/I0YaMH.

26

10

16

15

Paspen 7. OCHOBBI KOHCTPYHP M TIPOEKTHP pubopoB u cucrem. 7.1.
Jupakrtuueckas efunuia 11. CocraBneHye U aHa/IM3 TEXHUUECKOTO 3a/laHusl, BbI6Op
BapHaHTOB KOHCTPYKLIMH, TEXHUYECKOe Ipe//Io’KeHre U 3CKU3HOe IPOeKTUpOBaHue,
pa3paboTKa KOHCTPYKTOPCKO# JOKYMeHTaLIH, SPrOHOMKKA TIPH KOHCTPYHPOBaHUH NPUOOpOB,
aBTOMAaTH3aL{Ksi IPOEKTHPOBAHHSI H3MEPHUTE/IbHBIX TIPUOOPOB M CHCTEM, 0COGEHHOCTH
MPOEKTUPOBaHKsI IPUOOPOB U CUCTEM Pa3/IUUHBIX (HH3HUUECKUX BeTMUHMH (M3MepeHust
[aBJIeHHs, TeMIlepaTypel, pacxoja >XUA-KOCTH, JIMHEHWHBIX U YITIOBBIX BeJIUUWH, ITapaMeTPOB
JIBIDKEHMsI, MacChl, BAOPOYIapHbIe CTeH/Ibl, TEDMOKaMepbl 1 /Ip.).

26

10

16

15

Bcero 3a 6 cemectp

144

51

17

34

93

100

Bcero no gucuyinHe

144

51

17

34

93

100

3.2. AyAuTOPHBII MPAKTUKYM

Homep u
HavMeHOBaHue
paspena
AUCLHILIHHBI

Tema MNPAKTHYECKOr'o 3aHATUA

Oo0neMm,

ayp.
JdacoB

Pa3zpen 1. Beegenue.
OCHOBHbIE TEDMUHBI U

Krnaccudukaliiysa n3MepuTe/ibHbBIX 3a/jau.

MUKPOKOHTpOJLIepY. Mcrosb30BaHust OMOIMOTEK AJ1s1 TIPOLITUBKA
MUKDPOKOHTpOJIIepoB B Bpezie Arduino IDE.

onpe/iesieHusI.

2 |Pa3gen 2. Teopus OnTrMu3alvs TapaMeTpoB MPUOOPOB. 0.5
NPpOEKTUPOBaHNA CTpyKTypHBIE U aJITOPUTMUAYECKHAE METO/bI IIOBBILLIEHUS] TOUHOCTH
npruGopoB. W3MEepUTETbHBIX TPHOOPOR. TToK/TIFOUeHNSsT JaTUMKOB K

0.5

Crartuyeckue U AWHAMHUUEeCKHeE TMOTPeHOCTH HpI/I60p0B. ITutanus
MHKDOKOHTPOJIJIEPOB. MaxeTHEbIe M/1aThl.

6

I/IBMepI/ITEJ'H:HLIe nernuy nmpamoro npe06pa30BaHI/1;1, YPaBHOBEIINBaHUA
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¥ U poBbIX IPHUOOPOB. Tlnardopma /st IPOTOTUITUPOBAHUS
npubOpPOB Ha MUKPOKOHTposiepe Arduino. ITpoiBka
MUKpOKOHTposuiepa Arduino B cpesie Arduino IDE.
Pasgen 3. Pacuer
6 |mpeobpa3oBareseii Pacuet npeobpa3oBaresieif H3MepUTeIbHBIX TPUOOPOB. 4
MprOOPOB U CUCTEM.
IToctpoenue mozenel IC. I1puBozABI MOCTOSSTHHOTO BpallleHUs.
7 Paspen 4. Teopus [patiBepsl maroBbix Asurarenei. lllarosele gsuratenu. [Topt USB. 3
U3MepUTeIbHbIX CB#13b MUKPOKOHTpOJIIepa Arduino ¢ BUpTyanbHBIM TPUOOPOM
cuctem (MC). LabView.
8 [MpunHumn geiicteus nporokona TCP/IP. Bluetooth. 3
Pasgen 5. Ananu3
Bri0op fomycKoB Ha HecTabWIbHBIE TApaMeTPhl U3MePUTETBHBIX
9  |moMexo3alUIeHHOCTH 6
nprubOpOB.
NpuOOPOB U CUCTEM.
10 ig;ﬁifgffﬁ%m [IudpoBaHUe OTKPBITHIM M 3aKPbITHIM KitouaMy. QR-kog,. 6
P RFID/NFC. Bluetooth.
vHdpopmaruu B VIC.
Pasgen 7. OcHOBBI
[TpoekTupoBaHus MPUOOPOB 1 CUCTEM U3MePeHUsT Pa3/TNUHBIX
KOHCTPYUPOBaHUS U o
11 dbu3nueckux BeuurH. [TpUBOABI TOCTOSTHHOTO BpailieHus. JpatiBepsbl 6
MIPOEKTHUPOBaHUS "
LIAroBbIX AuUraresed. llaroselie gBUrareny.
TpUOOPOB 1 CUCTEM.
Bcero 3a 6 cemectp 34
3.3. CamocrosnTenbHas padora crygenra (CPC)
Ne Homep u HaiMeHOBaHuUe pa3jesia Oo0nem,
CojepixaHue yue0HOro 3a/JaHus
n/n AUCLIUIINHBI 4acoB
1 Pasgen 1. BeeieHue. OCHOBHbIe TEPMUHBI U INoaroToBKa K MpakTHYeCKOMY 3aHSTHIO. 15
onpe/iesieHusI. ITonroToBka K sK3aMeHy.
2 |Pazgen 2. Teopust IPOEKTHPOBaHUs PUOOPOB. TToArOTOBKA K MPAKTHUECKOMY 3aHATHIO. 15
[TogroroBka K 3K3ameHy.
3 Paszen 3. PacueT npeobpa3oBaresieit mprubopos U [TToAroToBKa K MPaKTHUeCKOMY 3aHSTHIO. 7
CUCTEM. INoaroroBka K 3K3aMeHy.
4  |Pa3zpen 4. Teopus usmeputenbHbix cructem (MC). TTOArOTOBKA K NPAKTUHECKOMY 3AHSATHIO. 12
[ToaroroBka K 3K3ameHy.
5 Pasgen 5. AHanmm3 momMexo3aluijeHHOCTH [ToaroroBka K IpakTA4YeCKOMY 3aHATHIO. 12
MIpUOOPOB U CHUCTEM. IloaroroBka K sK3aMeHy.
6 Pazgen 6. 3amura usmeputenbHoN nH(popMarmn |[IoaroToBKa K MPaKTUYECKOMY 3aHSITHIO. 16
B UC. [ToaroroBka K 3K3ameHy.
v Pazpen 7. OCHOBBI KOHCTPYUPOBaHUS U [ToaroroBka K MpakTAUeCKOMY 3aHSTHIO. 16
TIPOEKTUPOBAHUS MPUOOPOB U CUCTEM. [TogroToBka K sK3aMeHy.
Bcero 3a 6 cemectp 93
4. ®OPMbI KOHTPOJISI OCBOEHUSA TNCLUIIVIMHBI
CEMECTP HEJIEJ/IN CEMECTPA
12 3 4 5 6 |7 8 9(10 1112 13 14 15/ 16 17
6 Koutp.P. | | Konrp.P. |P| | Koutp.P. | |OP Konrtp.P. | Kontp.P. [P| Konrp.P.

Ycii0BHBIe 0003HAYCHUSA:

o JIP — auarHOCTHUeCKasi paboTa;

Kourtp.P. — KoHTpOJbHAst paboTa.

TeKylui KOHTPO/Ib YCIIEBAEMOCTH CTY/[€HTOB TIPOBOJUTCS B JUCKPETHbIE BpeMEHHbIE NHTEPBAJIBI B
cnenyromux dhopMax:

e UArHOCTUYECKas paboTa;
e KOHTpOJ/IbHast pabora.

HpOME)KyTO‘lHaﬂ dTTecTadlus ITPpOBOJUTCA B q)opmax:

7

27531




® 5S5K3dMeH.

8 27531



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, 1. 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 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:
1. NI LabView - akajieMyuuecKkast Bepcusi.

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:
1. NI LabView - akajieMuuecKasi Bepcusi.

6.3. IIpouee:

1. pabouee MeCTO Tperno/aBare/isi, OCHAILIEHHOe KOMITBIOTEPOM C JOCTYIoM B VIHTepHeT;
2. paboure MecTa CTy/IeHTOB, OCHAIL[eHHbIe KOMITbIOTEpaMH C JOCTYTIOM B VIHTepHeT, rpeiHa3HaueHHbIe
[71s1 pabOThI B 3/IEKTPOHHOI 00pa30BaTe/IbHOM Cpefie.
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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
HampaBieHuto  12.03.01  IlpubopocmpoeHue. JIuCLUIUIMHA  peanu3yerca Ha  ¢akynasrete O
EcrectBenHoHayunbiii BI'TY "BOEHMEX" wm. [J.®. YcruHoBa kadeapoirt 02 VHXMHUPUHIT U
MEHE/DKMEHT KAUECTBA.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
TICK-2/23.2 criocobHocTh TipuMeHsiTh CAD-cHCTeMBI [T MOJe/TMPOBAaHKs KOHCTPYKTHBHBIX DEIIeHUH U
oopM/IeHNY KOHCTPYKTOPCKOM IOKYMEHTALUH /IJ1s1 KOHTPOJISl KaueCTBa MPOYKIIUH.

CopiepkaHie JUCLUIUIMHBI OXBAThIBA€T KPYTI BOIPOCOB, CBSI3aHHBIX C BHIOOPOM [JAaTuMKU U IepBHUUHbIE
npeoOpa3oBareny, HUCXOfs W3 GU3WYECKUX TIPUHLMWIIOB HX pabOThl, 371eMeHTbl aBTOMATH3MPOBAaHHBIX
MH(OPMALMOHHO-U3MePUTE/IbHBIX CHUCTEM U KOMIbIOTEDHBIE TIPOrpaMMbl I WX MOZJE/JMpPOBaHUs U
MPOEKTHPOBAHUS, NIPUHUMATh yyacTHe B pa3paboTke ¥ BHe[PEHHMHM HOBLIX METOZOB M CPeACTB TeXHHUYECKOTO
KOHTPO/IS KaueCTBa MPOAYKLIMH.

[TporpamMmoi1 AUCLIUIIMHEI TIPe/lyCMOTPEHBI CJle[yIoIIe BH/bI KOHTPOJIA:

TeKyuii KOHTPOJ/Ib YCIIEBAeMOCTH CTYE€HTOB IIPOBOAAUTCS B IUCKPETHbIE BpeMeHHble HHTepPBAa/IbI B
cnenyromumx dhopMax:
e IMarHocTUYeckas pabora;
e KOHTpOJ/IbHas pabora.

IIpomMesKyTouHasi arTecTanus IIPOBOAXTCS B popMax:
e 9K3aMeH.

OO01jas TPyI0EMKOCTh OCBOEHHSI AUCLUIUIMHBI cocTaBiseT 4 3.e., 144 u. TIporpamMMoM AWCIUITAHBI

MpeJyCMOTPEHbI JIeKIIMOHHBIE 3aHATHSA (17 u.), mpakTuueckue 3aHsATHS (34 4.), camocTosiTe/bHass paboTa
crygenra (93 a).
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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

TpynoeMKOCTb OCBOEHMS JUCLMIIMHEI cocTaBgeT 144 4., u3 HUX 51 4. ayJUTOPHBIX 3aHATUM, U 93 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 yCI1eBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcs.

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

HaumeHnoBaHue paboTbI Pexkomenjyemas imTeparypa prm:{?éKOCTb’
Paspen 1. Beegenue. OCHOBHBIE TEDMUHBI M ONIpefie/IeHus.

ITogroroska K A. B. Mapkos. . OCHOBBI IIPOEKTUPOBAHUS U3MEPUTE/bHBIX
MIpakTUYeCKOMY 3aHATHUIO. nipubopos: CIT6.BI'TY "BOEHMEX" um. [I. ®. YcTHHOBS, 15
[ToaroToBKa K 3K3aMeHy. 2014 (1,2,3)

Wroro no pasgeny 1 15

Paspen 2. Teopusi NpoeKTHPOBAaHUS NPHOOPOB.

IToaroroBka K M. I'. lanbiryH, A. A. BaBWivH. . ABTOMaTH3aLUs
MPaKTUYeCKOMY 3aHATHUIO. n3MepeHul, KOHTPOJs U ucrbiTanuii: CankT-IletepOypr: JIaHb, 15
[ToproroBska K 3K3aMeHy. 2022 (1,2,3)

Wtoro mno paszeny 2 15

Pazgen 3. Pacuer npeoOpa3oBaresieii NPUOOPOB U CHCTEM.

IToproroska K A. B. Mapkos. . OCHOBBI IIPOEKTUPOBAHUS U3MEPUTE/IbHBIX
[paKTUUYeCKOMY 3aHSATHIO. npubopos: CI16.5I'TY "BOEHMEX" um. [I. ®. YcTuHORa, 7
IToproroBka K 3K3ameHy. 2014 (1,2,3)

Wrtoro no pasgeny 3 7

Pa3pen 4. Teopusi uamepurenbHbix cucrem (MC).

ITogroroBka Kk M. I'. lanbirun, . A. BaBunyH. . ABTOMaru3anus
TpaKTUUeCKOMY 3aHSATHUIO. W3MepeHul, KOHTPoJIs U ucnbiTanuii: CaHkT-ITeTepOypr: JlaHb, 12
[MoaroroBka K 5K3aMeHy. 2022 (1,2,3)

Urtoro no pa3peny 4 12

Pa3zjesn 5. AHa/IM3 MOMeX03alMIIeHHOCTH TIPHOOPOB U CHCTEM.

ToproToska K O. M. Cochun, A. I Cxuptiagze. . CpecTBa aBTOMaTU3aLdn
MIpaKTUYeCKOMY 3aHATHUIO. T 12
TTOTOTORKA K SK3aMEHY. v yripaBieHus: M.: Akagemus, 2014 (1,2,3)

Wrtoro o pasgeny 5 12

Pa3pen 6. 3amuTa usmepurebHou nHpopmaruu B UC.

Eseﬁ::;g:?iol;y SAHSTHIO. B. I1. CosnoBbéB, E. MU Borarog. . Oprann3anust 16

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

Uroro no paspeny 6 16

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. @. 16
[ToproroBska K 3K3amMeHy. Ycrunoga, 2005 (1,2,3)

Wroro 1o pazgeny 7 16

12

27531



IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
MMPOEKTUPOBAHUE ITPUBOPOB 1 CUCTEM

®OH/J] OODEHOYHBIX CPECTB

®oH/[| O1[eHOYHBIX CPe/CTB, MO3BOJISIOIIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUIT/IMHE, BKIFOYAIOT
B ce0s:

e UarHocTUYecKas paborta
* KOHTpOJbHasi pabora;
e 5K3aMeH.

Kputepuu onjeHuBaHus

JMuarnocruueckas: pabora
[uarHocTtrueckas pabora mpoBogutcs B popme Tecta B SNOC Moodle:

e TIpU MPaBUJILHOM OTBeTe MeHee ueM Ha 60% BOIPOCOB - He aTTeCTalus;
e [IpU MPABUILHOM OTBeTe Ha 60% BOMPOCOB U OoJjiee - aTTecTaLysl.

KonTponbHas pabora
BapuaHTbI KOHTPOJILHOM paboThI IpezicTaBaeHbl B Y MK auciuniniel. KoHTpobHast pabota cuuTaeTcst
3auTeHHOM, eC/TM BBITIONHEHBI BCE 3a/IaHNsI KOHTPOILHOW paboThI.

JK3aMeH

171 IpOMEe)KyTOUHOM aTTecTalyH, IPOBOJUMO B (JopMe 5K3aMeHa, UCIT0/Ib3YHOTCs OUJIETHI C 3
TeopeTUYeCKMMH BOPOCaMHU.
OrleHKa BBICTAB/IAETCS TIOC/Ie COOeCeI0BaHUS CO CTYZIEHTOM B COOTBETCTBUM CO CIEIYIOIIUMH KPUTEPUAMHU:
* O1leHKa «OTJIMYHO» BBICTAB/ISIETCS, €C/TU 0OYUArOIIHICSA /1a/ TIOTHbIE, UCUEPIThIBAIOIIE OTBETHI HA BCE
TEOpeTUUeCKHe BOIIPOCh] O1IeTa, MOXKET OTBETUTh Ha JIOTIO/IHUTE/TLHBIM BOITPOC 10 TEMe Kypca.
* OL[eHKa «XOpOIII0» BBICTABJISIETCS, €C/IU 00yUarOLUICs TTPejOCTaBU/I OTBETHI HA BCe 3HAaHUS B OUieTe, HO
MMEIOTCS OIMO0UHBIE PACCYKAEHUS.
* O1leHKa «y/IOB/IETBOPUTELHO» BLICTABJISETCS, €C/TM 00yYaroIIUiACs TIPeI0CTaBUII OTBEThI TOJILKO Ha 2
TeopeTUYeCcKrX BOIpoca.
* O1leHKa «Hey/IOB/IETBOPUTETbHO» BBICTAB/IAETCS, C/TU 00yJaroIuics He MpeAoCTaBU/l OTBETOB Ha 3a/]aHUs
6unera.
BapuaHThI 9K3aMeHAlMOHHBIX OWU/IETOB, a TAKXKE CITUCOK TEOPETHUECKHUX BOIIPOCOB K 9K3aMeHY TPe/ICTaB/IEHbI
B YMK aucuuniHel
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[MacriopT doHa OLIEHOUHBIX CPeJICTB

AyauTopHbIe IS <
3aHATUA B E = E
KOHTAKTHOM % g = g %
N dopme £E| EE ==
= EE| 29 < &
& Q ) o g = &= =a)
& | 3 HaumeHoBaHMe pa3/e/oB H E £ RAR- C 0
Q E JUAAKTHUECKHUX eJHHHUI] g o = § =z E : X E B
O = 2 fE| & o s 5
O 5 | EZ| 3% & ﬁ @)
=] = ER|O & RlI = T
=" e 25
= @) =
= o
3 6 Pa3pen 1. Beepenne. OCHOBHbIE 19 4 1 3 15 10 KoutposnbHast
TePMHHBI M OTIPe/ie/IeHHUs]. pabora
Pazpgen 2. Teopus npoeKTUpOBaHUsA KoutposnbHas
3 6 npuodopos. 20 > 2 3 15 15 pabora
3 6 Pa3pen 3. Pacuer npeoOpa3oBareiei 13 6 7 4 v 15 KonTposibHas
npudoOpoOB M CHCTEM. pabora
3 6 Pazpgen 4. Teopus usmepurTebHBIX 20 8 7 6 12 15 KonTposibHag
cucrem (UC). pabora
Pa3pen 5. Anamu3 KOHTDONBHAS
3 6 |momexo3ammimeHHocTH npudopoBu | 20 8 2 6 12 15 H%OTEI
CHUCTeM. p
3 6 Paspen 6. 3amuTa usMepuTe/IbHOU 2% | 10 4 6 16 15 KonTposibHag
uHdopmanuu B 1IC. pabora
Pa3pen 7. OcHoOBBI
3 g |KOHCTPYMPOBAaHMA H 2% | 10 4 6 16 15 KonTtposnbHas
NMPOEKTHUPOBAHKS MPUOOPOB U pabora
CHCTEM.
Bcero 3a 6 cemecTp 144 | 51 | 17 34 93 100
Bcero mo AucCIUILIHHE 144 | 51 | 17 34 93 100
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Kputepuu oneHuBaHus

IICK-2/23.2

Ne 1

Ne 2

Ne 3

Ne 4

Ne 5

Ne 6

Ne 7
Ne 8

Ne 9

Ne 2

Ne 3

Bonpocbl omkpbimoz2o muna:

[MorperHOCTH 3HaYeHMsT KOTOPBIX He 3aBUCAT OT YPOBHS U3MepsieMbIX CUTHAJIOB
HA3bIBAIOTCA. ..

ITpy MOCTPOEHUM KAaKOTO TUTIA U3MEPUTENBHBIX 1eTiell 0000 BayKHO COOMIofieHe
TIPUHLIMTIOB COTJIACOBAaHUS COTIPOTUB/IEHHUH U XOJIOCTOTO X0Za?

K KakoMy THIy MPOEKTHBIX MPOIIeyP OTHOCUTCS pa3paboTKa TEXHOMIOTHUECKUX
I1pOLIeCccoB?

CucteMHbIi hopmaTt oneparfioHHOU cuctembl Windows. B Windows API (Habope
(hyHKUUM si7ipa CUCTEMBI) TIPeAYCMOTPEHBI TOTOBBIE CPE/ICTBA [I/ISl €T0 3arpy3KH,
coxpaHeHwUs, 0TOOpakeHUsI 1 BBITIONIHEHHSI IPYTUX CTaHAAPTHBIX orepalui o pabore ¢
n3o00pakeHUsiMU. B mpocrTetitieM BapuaHTe (aiii COAEP>KUT K/IaCCHUECKYHO
HeyTakoBaHHYI0 CTPYKTYPY LMGPOBOTO M300pa>keHus1, TPeJiCTaBIeHHOTO B BUIE
JTBYMEepPHOT0 MaCCHBa MHUKCeiel, KOTOpOMY TIpeZrioc/iaHa HeKoTopas «ianka» (header),
cofiepyKailjasi pa3Mepbl MacCHBA U JIPYTYIO CITYKeOHYI0 MH(MOPMAITUIO.
Pa3paborannbiii Kommnanueii CompuServe, Ob11 3aJyMaH Kak (opmMar
Me>XT1aTopMeHHOro 06MeHa rpahuueCKUMU AaHHBIMU. TTpeiHa3HAueHHBIN JI7Ist
NepechiIKY (a1 He MOXKeT UMeTh OOMBIIOro 00beMa, MO3TOMY B (hopMare MUKCeb
n300paXkeHUst He KOAUPYeTCst KoymuecTBoM 6uT Oostee 8. Elje ofiHOW BaXKHOH
0COo0eHHOCTBI0 AaHHOTO (hopMaTa SIB/ISIETCS TO, YTO (hOPMaT MO3BOJISIET COXPAHSTH B
ofHOM (aiisie 1Ba u 6osiee n300pakeHuH. CylleCTBYET JaXke TIOHATHE
«aHUMUPOBAHHBIN»

®opwmar (aiinos n300paXkeHUs1, CHAO>KEHHBIX «T€TaMU», TO €CTh METKaMH-
JIeCKPUIITOpaMHM) ObUT U3HAUYA/IbHO CO3/aH [i/Isl XpaHeHUsT U300payKeHUH U CepUi
1300pakeHUH, OIU(PPOBAHHBIX C TIOMOIIBI0 ONITUYECKUX CKaHepoB. 10 CTPYKType 3T0
OJIH M3 CaMbIX CJIO’KHBIX ¥ MHOTOBAaPUAHTHBIX (DOPMAaTOB XpaHeHUs N300pa’keH .
XapakTepUCTHUKN NHePLIMOHHBIX CBOWCTB CPe/ICTBA U3MEPEHHs - 3TO...

BcTaBbTe Ha MeCTO TpormycKa 2 ¢jioBa uepe3 npobest mo-aHruiicky. 3D ipuHTep
YIIPaB/ISIeTCS C ITOMOLIBIO ... - 13bIKA YIIpaB/IeHus1 CTaHKOB ¢ UITY.

BcTaBbTe Ha MeCTO MPOMYyCKa C/I0BO B TpeOyeMoM maziexke. PexxuM medatu B 37
TIPUHTEPE BHICTAB/ISIETCS C YIETOM MCITO/IB3yeMOrO ... TIeYaTH.

BcTaBbTe Ha MeCTO MPOTMYyCKa CI0BO B TpeOyeMoM maziexke. I1py CO3[aHHH YCTPOKCTB,
COCTOSIIUX U3 OT/IeJTbHBIX OI0KOB/TI/IAT, COEZIMHEHHBIX CUTHATBLHBIM KabeseM,
HE0OX0/IMMO IPAMOTHO TIPOU3BECTH €0 SKPAaHU3ALIMI0, He JIOMYCKast 3eMJISTHOM ... .
Bonpocbl 3akpbimo2o muna:

Inst oToOGpakeHUsI CTaHJAPTHOTO /iMaora BeIOopa daiisia ¥ BO3BpallleHusl MyTH K
BbIOpaHHOMY (atiny (mapameTp selected path) vicronb3yeTcst BUPTYabHbIN MPUOOP:

1) IMAAQ Create
2) IMAQ ReadFile
3) File Dialog

4) Block Diagram
[lns1 nepefiauu yepes JI0Ka/IbHYO [1epeMeHHYI0 Ha UTeHHe TeKyIllero u3obpaxeHus
WCTonb3yeTcst QyHKLMS:

1) IMAQ Rotate

2)  One Button Dialog

3) IMAQ ReadFile

4)  File Dialog

[lnst BBIBOZIA Ha 9KpaH JJMaioroBOT0 OKHA C TeKCTOM «F300pasiceHue nepeeepHymo»

HE0OX0IMMO ZI06aBUTh DYHKITUS:

1) IMAQ Rotate
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2)  One Button Dialog
3) Add Event Case

4) IMAQ Rotate
Ne 4 B uem 0c0OeHHOCTH XpPOHOMETpA C reHepaTOPOM HOHUYCHBIX UMITY/ILCOB?

1)  Hwu3Kas MOrpenHoCTs U3MepPEeHUs B CPABHEHUH C XDOHOMETPOM TPSIMOTO
rpeobpa3oBaHust

2) Hanuuue TOMBKO OJHOTO CUETUYMKA UMITY/IbCOB
3) Hanuuwue cxembl COBHaieHUS

4) TeHepaTopbl HOHUYCHBIX ¥ KBAaHTYIOL[UX UMITY/TLCOB BHIPA0ATHIBAIOT UMITLTBCHI
O/IMHAKOBOM 4aCTOThI
Ne 5 Kako#i T u3MepUTeNbHBIX LieTiell UMeeT Ha BBIXO/|e UHTeTpUpYolijee 3BeHO?

1)  V3mepuTenbHbIe L€l aCTaTUUeCKOr0 YPaBHOBEIIMBaHUS
2)  V3mepurenbHble LielM CTaTUYECKOTO YPaBHOBEIIMBAHHUS
3)  V3mepuTesbHbIe ey MPSIMOro rpeobpa3oBaHus

4)  V3mepuresibHBIE LTI MTapaMeTpHUueCKUMHU TIpeobpa3oBaTesisiMu
Ne 6 Ecmm paccmarpuBath 0600111eHHYI0 (QYyHKLIMOHANIBHYO MOZeNb Mprbopa, Kakast 13
TiepeurcieHHbIX QYHKIUNA TaM OTCYTCTBYeT?

1) ®yHKUMSA KOMMYHUKAaLUU
2)  ®yHKIWMs peobpa3oBaHuUs
3) @yHKIUS Ha/IeX)KHOCTU

4)  O6patHas QyHKIUsS

Ne 7 Ha ocHoBe uero popMHpYIOTCSI TEXHUUECKHE YCIOBUS?
1) T3
2) TY
3) HUP
4) OKP
No 8 Tuny aHHBIX U300paXkeHus1 OUMOo8ble OTIpefieIsieT:
1)  ByneBsl

2)  Jloruueckue
3)  co 3HaKoM M 6e3 3HaKa

4)  co 3HaKoM u Oe3 3HaKa
Ne 9 Tun JaHHBIX U300paXKEHHUsT 8eKMOPHble OTIPeIE/ISET:

1) ¢ ¢ukcupoBaHHOM 1 MIaBalOLel TOUKOM
2)  co 3HaKoM u Oe3 3HaKa
3)  mwmKcenb MpefCTaBsieT cOO0W MaccuB

4)  CIIMCOK YWC/eHHBIX 3HaUeHUN
Ne 10 Tun JaHHBIX W300pakeHUs OelicmeumesibHble OTIPeJiesisierT:

1)  [Jaunble ¢ GDUKCHPOBAHHOM
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2)  /laHHBbIe C [J1aBaroLeil TOUKOU
3) [danHHbIe co 3HaKOM M 0e3 3HaKa

4)  CnenuanbHbIM TUM JaHHBIX
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