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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)

17.05.01 Boenpunace! 1 B3pbIBaTe/Iu
rog, Habopa rpynrbl: 2024

IIporpamMmmMmy cocTaBuiI:

Kadenpa E6 ABTOHOMHBIE UHOOPMALIMOHHBIE U
YITPABJ/IAFOIINE CUCTEMBI
MurtowmioB Anekcanzap VlBaHOBUY, K.T.H., JOLIEHT, AOLIEHT

[TporpaMma paccMOTpeHa
Ha 3ace/laHuy Kadeapbl-pa3paboTurka
paboueti nporpammel E6 ABTOHOMHBIE TH®OPMAILIMMOHHBIE U YITPAB/IAHOIIIUE CUCTEMbI

3aBenytomuii kadenpoii Eropenkos JI.C., K.T.H., CHC

[Tporpamma paccMOTpeHa
Ha 3ace/JaHUM BhIMyCKaroIiei Kadeapbl

E6 ABTOHOMHBIE NTH®OPMAILIMOHHBIE 1 YITPAB/IAIOIIIUE CUCTEMBI

3aBeqyromii Kadezapoii Eropenkos JI.C., K.T.H., CHC




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
TEOPUSA OBPABOTKN UH®OPMAIIVU B/IMDKHEN PAZTMO/IOKATTAN

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-18 — crocobHOCTh [1eMOHCTPUPOBATh 3HaHUs CriocoboB mepefaud MHGOPMAlMM Ha B3phIBaTeNld B
nporjecce Ux 60eBOro NpUMeHeHUst
OIIK-6 — CrmocoOHOCTb WCIO/Bb30BaTh B HMH)XXEHEDHOW JesTeTbHOCTH MeTOAbI, CIOoCOObI U Cpe/CTBa

TOJTyUeHUsl, XpaHeHUs], 1epepadoTKu WHGOpPMALMK C WCIIO/Ib30BAaHUEM COBPEMEHHBIX WH(OPMAI[MOHHBIX
TeXHOJ/IOTU

OIIK-8 — croco6HOCTh TIOHMMAaTh TIPUHLIUIEI PabOTHI COBPEMEHHBIX WH()OPMAIIMOHHBIX TEXHOJIOTHH U
WCII0/1b30BaTh UX JJis pellieHusi 3ajau podeCCHOHaNbHOM eaTeTbHOCTU

DOpMHUPOBaHUIO KOMITETEHLIUH CITY)KUT AOCTKEHHUE CJIeyIOLINX pe3y/bTaToB 006pa3oBaHus:
IICK-18

3HAHUA:

(U3MUeCKUX TIPOLIECCOB B PAUOIEKTPOHHBIX ~ /IEMEHTaX W  YCTPOWCTBAX  ABTOHOMHBIX
MH(OPMAIMOHHBIX W YIPABJISIONMX CUCTEM, CB3aHHBIX C HEKOHTAKTHBIM B3aMMOJIEHCTBUEM C 1Ie/IbI0, B TOM
YuCIie C UCTI0/Ib30BAHUEM Pa/IOBOJTH;

YMeHuUsi:

BBITTOJTHSTH MH)KeHEPHbBIE PACUeThI /IS OLIEHKH MapaMeTPOB YCTPOUCTB CUCTeM OJVKHel JIOKAIUH;

HABbIKU:

aHA/M3UPOBaTh  Ha3HAUeHWe W  BO3MOXKHOCTH  CUCTeM  O/MDKHEH  JIOKAl[UM  aBTOHOMHBIX
MH(OPMAIMOHHBIX U YIIPAB/ISIOIAX CHCTEM.

OIIK-6

3HAHUSA:

METOIOB MH(OPMAI[MOHHBIX TEXHOJIOTHH, MPUMEHSIEMbIX TPU aHajau3e paboThl YCTPOHCTB OMMIKHEH
JIOKaruy,

YMeHUs:

MPUMEHSTh M3yUeHHbIE 3aKOHbI, TIPUHIUIBI U METO/bI [/ aHa/iu3a (QyHKIMOHHUPOBAHUS YCTPOHCTB
O/MKHEH JIOKALIMK U OLIEHKU WX pPaboToCIiocoOHOCTH;

HABbIKU:

pelliaTh pacyeTHbIe 3a7lauy C UCTIO/IH30BaHUEM KOMITHIOTEPHBIX TEXHOIOTHA.

OIIK-8

3HAHUA:

KpPUTEPHEB, aJITOPUTMOB U MPaBU/I 00pabOTKM CUTHAJIOB B CHCTeMax O/KHeH JI0Kaluy;

YMeHuUsi:

YUHTHIBAaTH COBPEMEHHBbIE TEeH/EHIIMH DPa3BUTHs 37€KTPOHMKM TIPU PpelIeHWd 3afiad, CBA3aHHBIX C
06paboTkoii MH(OPMAaIUK yCTPOUCTB OIMKHEH JIOKal|H;

HABbIKU:

paboTaThk C HayUYHO-TEeXHUYeCKOU JINTePaTypoi ¥ yueOHBIMU 110COOUSMH;.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Muciynmna TEOPYS OBPABOTKY MH®OPMAIIVNM B/IVDKHEHN PA/TIO/TOKATITNN
SIBISIETCS JUCLIUTIIMHOM 00s13aTe/IbHOM YyacTH 6;10Ka 1 mporpaMMbl OATOTOBKY 10 HarpasieHuto 17.05.01
Boenpunacsbt u e3pbieamenu.

CopepxaHue [UCLIMIUIMHBL SB/SIETCA JIOTMYeCKUM mpopopkeHneMm gucuuivivH: OUJIOCODPUA,
BBICHIASI MATEMATUKA, DU3UKA, PAJUODPU3UKA, JJIEKTPOTEXHUKA U
JJIEKTPOHUKA, TEOPETUYECKUWUE OCHOBBI PAJIMOTEXHUKU, ®PU3NYECKUE OCHOBBI
BJIMDKHEM JIOKAIIVIN, OCHOBBI YITIPAB/IEHUSI CPE/ICTBAMMU ITOPAJKEHMUSI.

Copep>XaHue AUCLIUIUIMHBL SIBJSIETCS OCHOBOW i1 ocBoeHus1 aucuuryivH: OCHOBBI TEOPUU
ITIOMEXO3AINIUINEHHOCTY, CIIYTHUKOBBIE HABUTAITMOHHBIE CUCTEMBI,
ITPOEKTPOBAHUE nu MOJAE/INPOBAHUE JJIEKTPOHHBIX B3PBIBATEJIEN,
IMPOEKTUPOBAHVE U MOJE/IMPOBAHUE J/IEKTPOMEXAHWYECKUX B3PBLIBATEJIEN,
CEHCOPHBIE CUCTEMBI B3PBIBATEJ/IEN, OIITUYECKAS 1 KBAHTOBASI 3JIEKTPOHUKA B
CUCTEMAX YIIPABJIEHWS.

Hpe,ELBapI/ITGIIbeIe KOMIIeTeHILIH, CCI)OPMI/IPOBEIHHI:IE y 06yqa}0Lueroc51 A0 HadaJ/la u3yueHusd JUCLHUTIIMHBI:

¢ OIIK-10 — CriocobeH MpUMeHATh METO/[bl MAaTEMAaTHUeCKOTO aHa/Tu3a, MO/Ie/TMPOBAHUS U CUCTEMHOTO
TIPOEKTUPOBAHHS, TEOPETUUECKOTO U FKCTIIepUMEHTaIbHOTO UCC/IeZ0BaHUS [J1s1 PelleHNs] MH)KeHepHBIX
3a/jau MPOeKTHPOBaHUs, TIPOU3BO/CTBA U UCITBITAHUS OPY’KUSI U CUCTEM BOODY>KEHUS

e OIIK-11 — CriocobeH OpHEHTUPOBATLCS B IPOOIEMHBIX CUTYAL[USIX U PEIlaTh CJI0KHBIE BOPOCHI
NIPOEKTUPOBAHMsI, TPOU3BO/CTBA, UCTIBITAHUS 1 SKCTITyaTal{ii O0enpuIiacoB 1 B3phiBaTesiel pa3iMyHOro
THUIA ¥ Ha3HaYeHUs

¢ OIIK-12 — CriocobeH KaueCTBEHHO W KOIMUeCTBEHHO Ol[€HUBATh Pe3y/bTaThl, MATEMATHUECKU
(hopMynMpoBaTh OCTAHOBKY 3a/lauMl Y pe3y/bTaThl ee pellleHrsl IPUMEeHUTeIbHO K MPOEeKTHPOBaHUIO,
TIPOU3BO/ICTBY, UCITBITAHUSIM U IKCIUTyaTallii OOeTPUIIacOB U B3pbIBaTesell pa3nuyHOro THMa U
Ha3HaueHusl

¢ OIIK-13 — CniocobeH pOBOANUTL TEXHUKO-KOHOMUYECKYIO OLIEHKY MEpPOTPUSITHH 1 TEXHUUEeCKUX
pelleHy MPOEeKTUPOBAHHUS, IPOM3BO/CTBA, UCTILITAHUHN 1 SKCTITyaTal{ii O0eIpUIIacoB U B3phIBaTesiel
pasIMYHOrO TUMNA U Ha3HayeHHs!

e OIIK-2 — CriocobeH caMoCTOSTe/TbHO IPUMEHSTh MPUOOpeTeHHbIe MaTeMaTHyecKye,
eCcTeCTBeHHOHAay4Hble, COLIMalbHO-3KOHOMUYeCKHe 1 podeCcCroHa bHble 3HAHUS [IJ1s1 pellleHus
VH)XeHepHBIX 3a/iau

¢ TICK-15 — Crioco6eH eMOHCTPHPOBATh 3HAHMS IIPUHIIUITOB J1eHCTBHS B3pbIBaTe/Iel U UX
(yHKLMOHUPOBaHUS

¢ TICK-18 — CriocobeH /1IeMOHCTPUPOBATh 3HAHUS CIIOCOOOB Tiepejaurt MH(OPMAIIMU Ha B3PhIBAaTeU B
niporjecce ux 60eBOro MpUMeHeHUsI

¢ YK-5— CrniocobeH aHaM3UpOBaTh U YUUTHIBaTh Pa3HooOpa3ue Ky/IbTyp B MPOLIECCe MEXKKY/TLTYPHOTO
B3aMOJIeNCTBUSA



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

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

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

AyauMTOpHBIe 3aHATHS N
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Paspaen 1. OCHOBBI CTaTHCTHYECKOH TeOPHH 00HAPY)KeHHsI.
1.1 O6Hapy>keHHe KaK CTaTUCTHYeCKas 3ajava. 1.2
OﬁHapy}KEHI/IE CHUI'HAJIOB C IO/THOCTBIO M3BECTHBIMHA
4 8 napamerpamu. 1.3 CornacoBaHHble GuIbTphl. 1.4 O6HapysKeHue 59 23 7 8 38 36 40 40 35
CHUTHaJIOB CO C/lyyaliHbIMU napamerpamu. 1.5 KorepeHTHast u
HeKorepeHTHasi 06paboTka rauek curHanos. 1.6 OnTumManbHble
¢unbTpsl. 1.7 Yuér norepsb npu o6paboTke curnanos. 1.8
TToka3arenu KauecTBa 06Hapy>KeHm{.
Pa3pen 2. OCHOBBI CTaTHCTHYECKOH TeOpHH H3MepeHus. 2.1
Kpm‘eppm ¥ MpaBUJia ONITUMAaIbHOI'O U3MepeHUs apaMeTpoB.
4 8 2.2 N3mepeHHue JanbHOCTHU. 2.3 i3mepeHue ckopocTu. 2.4 50 16 6 4 6 34 30 30 35
VIamepeHue yrioBbIX KoOpAuHar. 2.5 O6HapyxeHue 1
W3MepeHHe rapaMeTpoOB INUPOKOIIO/JI0OCHBIX CUTHAJ/IOB.
Pazpgen 3. Pac PajMoJIOK 1x mesteid. 3.1
O61pe cBezieHnst 06 afanTalyy yCTpolcTB 06paboTKH
4 8 curHasos. 3.2 PacriosHaBanue Leseit. 3.3 OcoGeHHOCTH 35 12 4 5 3 23 30 30 30
LupoBoii 06paboTku PJT curHanos. 3.4 ViHdopmalioHHast
3()peKTUBHOCTb CUCTEM B/IMKHEH JIOKaLnH.
Bcero 3a 8 cemecTp 144 51 17 17 17 93 100 100 100
Bcero no gucuuninHe 144 51 17 17 17 93 100 100 100
3.2. AyATOPHBII NPAaKTUKYM
O0neMm,
No Homep 1 HaumeHOBaHUe
Tema npakTHUecKoro 3aHATUSA ayp.
n/n pasjesia JUCLMILIMHbI
4acoB
1 AHanu3 KpuTepreB Y MPaBU/l ONTUMAIBHOTO 2
oOHapy>KeHHs1 CUTHAJIOB.
AHasmM3 UMITY/IbCHOM ¥ YaCTOTHOM XapaKTepHUCTHK
2 |Pa3zgen 1. OCHOBBI Y bakTep 2
. COT7IaCOBaHHOTO (hUBTpA.
CTaTUCTHUYeCKOU TeOpUU A S
Ha/iM3 3aKOHOMEPHOCTEH TKU OTJle/IbHbIX
3 |oBHapyKeHHs. ayiu3 3aKOHOMepHocTeu 00pabo oThen 7
UMITYJIbCOB U Tadek PJI curHasmos.
4 PacueT noteps 00pabOTKKU B TUTIOBOM TTPUEMHOM 2
ycrpoiictse. [TocTpoeHre pabounx XapaKTepUCTHK.
5 CuHTe3 usmepurTesIs 1apaMeTpOB CUTHAJIOB. 2
6 Paszpen 2. OcHOBEI AHanu3 paivo/I0KaliMOHHBIX U3MepuTe/iel JalbHOCTH U 2
CTaTUCTUUYECKOU Teopuu CKOPOCTH.
v U3MEPEHUL. AHanu3 pajilMo/I0Kal[MOHHBIX U3MepUTesell YIIOBbIX 2
KOOpP/IVHAT.
8 Awnanu3 ocobeHHOCTel 1U(poBoli 00paboTku PJI 1
Pazgen 3. Pacrio3HaBaHue CUTHAJIOB.
9 Pa/IMO/IOKAIIMOHHBIX L{ese. AnHanu3 Kaccu(pUKaLMOHHBIX PU3HAKOB U TPUHLIMIIOB 7
TIOCTPOEHHs YCTPOMCTB pacIio3HaBaHUS 1ieJiet.
Bcero 3a 8 cemectp 17
3.3. JTaGopaTopHbIi NPAKTUKYM
Ne | Homep n HanMeHOBaHHe pasjesna Oo0bewMm,
Tema /1a00paTOPHOro MPaKTHKyMa
n/n JUCLMIT/INHBI ayA. yacoB
1 Pazpnen 1. OcHoBBI cTaTUcTUUeCKOW |MIccieoBaHUe CTaTUCTUUECKUX XapaKTepUCTUK 7
Teopur 0OHapyKeHUS. LIIYMOB.
9 NccnenoBanuve crieKTpasbHBIX XapakTepucTrk PJl 2
CUTHAJIOB.
3 VccnenoBanve 06pabOTKH OJUHOYHBIX UMITY/IECOB. 2
6 23674




4 WccnenoBanre 06pabOTKH MAYKK UMITY/TbCOB. 2
5 VccnenoBaHue TioKasaresieli KauecTsa 5
Pasgen 2. OCHOBBI CTATUCTUUYECKON |0OHApyKeHWsl.
6 TeOpHM U3MEpEHHUsI. NccnenoBanue Ten Heorpee/ieHHOCTHA TUTIOBBIX 2
Pa/IMOJIOKAL[MOHHBIX CUTHAJIOB.
7 |Pasgen 3. PacrosHaanme HVccnenoBadue yCTPOHCTE 00paboTKU 2
PAIHIONIOKALMORHBIX e HIMPOKOTIONIOCHBIX CUTHAJIOB.
8 Uccnepoanme AL 3
Bcero 3a 8 cemectp 17
3.4. CamocrosnTenbHas padora crygenra (CPC)

No Homep u HaiMeHOBaHue pa3jesia Oo0nemMm,
o/ [ —— Cojep)xaHue yue0HOro 3a/JaHusl aCOB
1 [ToBTOpEHME JIEKLIMOHHOTO MaTepuasna. 10
2 |Pa3pen 1. OCHOBBI CTaTUCTHUYECKOU ITonroToBKa K NpakTUYeCKUM 3aHSTUSIM. 12
3 TeOpUH 0GHAPYIKEHUSL. [MToAroToBKa K 1a00paTOPHLIM 3aHATHSM, 14

oopmsieHrEe OTUETOB.
4 IToBTOpEHME JIEKIITMOHHOTO MaTepuarna. 10
5 |Pa3pmen 2. OCHOBBI CTaTUCTHUYeCKOU ITonroToBKa K NMpakTUYeCKUM 3aHSTUSIM. 12
6 Teopuu U3MepeHus. IMToAroToBKa K 1aO0OpaTOPHLIM 3aHATHSM, 12
odopm/ieHrEe OTUYETOB.
7 IToaroroBka K pakTU4YeCKUM 3aHATUSIM. 8
8 |Pa3pen 3. Pacno3HaBaHue [ToBTOpEHME JIEKLIMOHHOTO MaTepuarna. 7
9 Pa/iO/IOKALIMOHHBIX LieJIel. [MToaroToBka K 1a00paTOpHBIM 3aHATHSIM, 8
odopMmieHHEe OTUETOB.
Bcero 3a 8 cemecTp 93
4. ®OPMbI KOHTPOJIAA OCBOEHUA NTNCIIUITI/IMHBI
CEMECTP HEJE/IN CEMECTPA
12 3/4| 5 | 6|7 8 9 |10|11(12| 13 |14/ 15|16 17
8 JIP| |JIP | Tectr | AP | | JIP | Konn | AP JIP | Tect JIP | P | Bomp. Jk3

YcnoBHbIe 0003HAUEHUS:

[P — nuarHocTHueckasi paboTa;
JIP — naboparopHast pabora;

Tect — TecT;

Komnn — konnoksuywm;

Bormp. OK3 — BOIIPOCHI K 3K3aMeHy.

TeKyIHii KOHTPOJ/Ib YCIIEBAeMOCTH CTYIE€HTOB TIPOBOAUTCS B IUCKPETHbIE BDEMeHHbIe HHTEpPBAJIbI B
cnemyronux dhopMax:

e UWArHOCTUYECKas paboTa;
¢ naboparopHas pabora;

* TecT;

*  KOJ/UIOKBUYM;

e BOMPOCHI K 9K3aMEHY.

IIpome)xyTouHas arTecTanusi IIPOBOAUTCS B hopMax:
e DK3aMeH.
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5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1. . CnpaBounuk 1o paguonokanguu. M.: Texaocdepa, 2015, 5 k3.

2. A. B. Coxkonos, b. A. JlazytkuH, B. A. I'puropses. . O0beKThI paiuookaiiui. OOHapy>xeHue u
pacrio3HaBaHue. M.: Paguorextuka, 2007, 12 3K3.

3. B. B. Axusipos, C. 1. Hedénos, A. . Hukosaes. . PaguookaiionHsle cucreMbl. M.: M3a-so MI'TY
uM. H. 3. Baymana, 2018, 25 3k3.

4. B. K. Xox/oB. . O6Hapy>xeHHe, pacrio3HaBaHKe U TeJieHralys 00beKToB B OvkHeH nokarud. M.: 3a-
Bo MI'TY um. H. 3. baymana, 2005, 6 3k3.

5. . M. KoraH. . bawxknssa paguosnokauus. M.: CoBetckoe paguo, 1973, 7 3k3.

6. I1. A. bakysnes. . Paguonokaionssle cucteMbl. M.: Paguotexnuka, 2007, 6 3k3.

5.2. [ononHuTe/bHas MTeparypa 1o AUCLUILIIHE:
He Tpe0OyeTcs.

5.3. Ilepuoguueckue U3gaHus:
He TpeOyroTCS.

5.4. TlepeueHb peCcypcoB HH(POPMAI[MOHHO-TEIEKOMMYHHUKAIIMOHHOMN ceTy "VIHTepHeT", HeOOXOAUMBIX J1/1sT
OCBOEHUS! TUCLIATUIMHBI, 3/IeKTPOHHbBIE OMO/THOTEUHbIE CUCTEMBI:

1. http://urait.ru — O6pa3oBatebHas rardopma «FOpaiiT». [[s1 By30B U CCY30B.;

2. http://library.voenmeh.ru — ®yHngamenTtanbhas 6ubmioreka BI'TY « BOEHMEX» um. [1.®. YcTHHOBa;

3. http://e.lanbook.com — DBC JlaHp;

4. http://ibooks.ru — 3BC AlOyKc.py - 3T0 60/bII0H BLIOOD aKTya bHOMN JTUTEpATyPhI /1S Bariei
OUOMMOTEKH B 37IEKTPOHHOM BH/IE;

5. http://www.tnt-ebook.ru — TNT-EBOOK - DnekTpoHHO-01bMoTeYHast cCTeMa.

CoBpeMeHHbIe TPoQecCHOHaNBHBIE 0a3bl JAHHBIX:

1. https://rusneb.ru — HatmoHansHas 3sekTpoHHast onbmioreka (HOB);

2. https://cyberleninka.ru/ - HayuHast 3nekTpoHHast 6ubnioreka «KubepieHuHKa»;
http://www.rfbr.ru/rffi/ru/library - TTonmHoTeKkcTOBast 31eKTpoHHast bubMoTeka Poccutickoro doHzia
(byH/IaMeHTalbHBIX UCC/Ie/IOBAHUH.

WHdopmaliioHHbIe cripaBOYHbIE CHCTEMBI:

1. Texskcnept — HbOpMaLMOHHBIN TIOPTa/ TEXHUYECKOTO peryaupoBaHust: HopMel, mpaBuia, cTaHAapThI
P®;

2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCTog
cobcteenHoM redepaiui BI'TY "BOEHMEX" um. 1. ®. YCTHUHOBa;

3. http://www.consultant.ru/- KoncynsranTtILntoc- nH(OpMaIioHHbIH ITOpTas ITPaBOBOM MH(OPMALUH.

5.5. TIporpaMMHOe 0becrieueHue:

1. Google Chrome;

2. 7-Zip;

3. NI Multisim - akagemuueckasi Bepcusi;
4. PTC Mathcad Prime 5.0;

5. Microsoft Office;

6. DjVuReader.

5.6. ndopmaliioHHbIe TeXHOIOTUH:

B3aumogeiicTBre ¢ obyuaroumucs nocpegcrsom SMOC Moodle BI'TY «k BOEHMEX» um. [.®. 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:

. ITpoexTop;

. IuTepakTrBHas JOCKa;

. Google Chrome;

. Microsoft Office;

. 7-Zip;

. PTC Mathcad Prime 5.0;

. NI Multisim - akagemuueckasi Bepcusi;
. DjVuReader.

OO UT A WN -

6.3. JTaGopaTopHbIe 3aHATHA:

. ITpoexTop;

. IuTepaKkTHBHas JOCKa;

. Google Chrome;

. 7-Zip;

. NI Multisim - akagemuueckasi Bepcus;
. PTC Mathcad Prime 5.0;

. Microsoft Office.

NOUhs WN R

6.4. Ilpouee:

1. pabouee MecTo rperiofaBaress, OCHAIleHHOe KOMITBIOTEPOM C JJOCTYNoM B VIHTepHerT;
2. pabourie MecTa CTyA€HTOB, OCHaIL|eHHbIe KOMITBFOTEPAMH C JOCTYTIOM B VIHTepHeT, npe/jHa3HaueHHbIe
I paboThI B 37IEKTPOHHOM 06pa3oBaTelbHOU cpejie.



ITpunoxenue 1
K paboueii mporpaMme qUCIATUTHHBI
TEOPHSI OBPABOTKU NH®OPMAILIVN B/IVDKHEU PAJAVO/IOKATTN

AnHoTanusa paboueii nporpaMMsl

Iucipnmuda TEOPUS OBPABOTKHU WH®OPMAIIVMM BJ/IMDKHEW PAJIMOJIOKAIIA
ABJISIETCS JUCLIUIJIMHOM 00s13aTe/IbHOM YacTH 0/ioKa 1 rporpammel TOATOTOBKM M0 HaripaesieHuto 17.05.01
Boenpunacsi u e3pbigamenu. JucuyrnivHa peanusyercs Ha dakynsreTe E OpyKue W CUCTeMbI BOODY>KEHUSI
BI'TY "BOEHMEX" um. [J.®. ¥Ycrunoea kadenpoii E6 ABTOHOMHBIE MH®OPMAIIMOHHBIE U
YITPABJIAROLINE CUCTEMBI.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
IICK-18 crioco6HOCTh [1eMOHCTPUPOBaTh 3HAHUSA CIIOCOOOB Ilepefaud HH(OPMAL[MM Ha B3phIBATeIM B
nporiecce ux 60EBOTr0 NMPUMEHEHHUS;
OTIK-6 criocoOHOCTb UCTIONB30BaTh B UH)KEHEPHOU ZIeATeTbHOCTA METOAbI, CIIOCOOBI U CPe/iCTBa MOTyUYeHus,
XpaHeHws], TlepepadoTKy UH(OPMAI|K C MCII0/Tb30BaHUEM COBPEMEHHBIX MH(HOPMAIIMOHHBIX TEXHOIOTU;
OITK-8 crocobHOCTh TOHMMAaTh IIPUHIUIBI pabOThl COBPEMEHHBIX WH(POPMAI[UOHHBIX TEXHOJOTMH U
WCTIOIb30BaTh UX JJIs pellleHus 3a/iau rpodecCHoHaIbHOM JesiTeTbHOCTH.

Copep>kaHue AUCLIMILIMHBI OXBAThIBaeT KPYyT BOMPOCOB, CBA3aHHBIX C (PU3MUeCKHMMU TpoLiecCaMu U MeToJaMu
00paboTKM CUTHA/IOB B PaJUOIEKTPOHHBIX 3/7€MEHTaX OOENpUIIacOB W B3phIBaTeled IMPU HEKOHTAKTHOM
B3aMMOJIENICTBUU C LeJIbI0 C WCIOMb30BaHHEM PaguoBOMH. CTyHeHThl TPUOOpeTaroT 3HaHUS (PU3NUYeCKUX
3aKOHOB, TIPUHIMIIOB, METOZIOB W HZel, Ha KOTOPbIX OCHOBAaHO (YHKLIMOHUPOBaHHE YCTPOWCTB U CHUCTEM
O/mKHEH JOKalvd, a TakKe yYMEeHWs MPUMEHSTh W3yueHHbIe 3aKOHBI, TPUHIMITBI M METOABI /ISl aHau3a
(hU3UUeCKUX TMPOIIECCOB, OIIEHKH TOTEHI[UATBHBIX BO3MOXXHOCTEH U paboToCroCcO6HOCTH YCTPOUCTB OIMDKHEH
JIOKaL[1K.

[Tporpammoii AUCLIMIIMHEI TIpe/lyCMOTPEeHbI CJle[iyIolirie BU/bI KOHTPOJIS:

TeKymuii KOHTPOJ/Ib YCIIEBAeMOCTH CTYAE€HTOB IIPOBOAAUTCS B IUCKPETHbIE BpeMeHHble UHTEPBA/IbI B
cnemyronumx dhopMax:
e IMarHocTUYeckas pabora;
¢ naboparopHas pabora;
* TeCT;
*  KOJ/UIOKBUYM;
e BOMPOCHI K 9K3aMEHY.

HpOME)KYTO‘-IHaH dTTeCTalud IMMpOBOAUTCA B (bopMax:
¢ S5K3dMEH.

OO6m1as  TPyJI0EMKOCTh OCBOEHHUsSI JUCHMIUIMHBI cocTaBiseT 4 3.e., 144 u. TIporpaMMoW JUCIUIJIHHEI

TIpelyCMOTPEHbI TeKI[HOHHbIe 3aHATHs (17 4.), mpakTuueckue 3aHsaTHs (17 4.), mabopatopHslii MpakTUKyM (17
u,), caMoCTosITe/TbHast paboTa cryzneHTa (93 u).
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IIpunoxenue 2

K paboueii mporpaMme JUCIATTHHBI
TEOPHSI OBPABOTKHN NH®OPMAILIVN B/IVDKHEU PAJAVO/IOKATTN

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMIIMHEI cocTaBgeT 144 4., u3 HUX 51 4. ayJUTOPHBIX 3aHATHM, U 93 u.,
OTBe/|eHHbIX Ha CaMOCTOSITe/IbHYI0 paboTy CTyZeHTa.

PekoMeHzIalIK  TI0  pacripe/ie/ieHHI0  yueOHOTO BpeMeHU M0 BHJ]AM CAMOCTOSITE/TbHOM paboThl M
pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI IIPOM3BOAWUTCS 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.

HaumeHoBaHue padoThI PexomeHjyemas 1uTeparypa prn?{ZN;KOCTB’
Pazgen 1. OCHOBBI CTaTUCTHYECKO# TeOPUH 00HAPYKeHHS.
[1OBTOpEHMe JIeKLHOHHOTO I1. A. Bakysnes. . PaguonokaljuoHHble CUCTeMbl: M.:
MaTepuara. Pagnorexnuka, 2007 (I'naBer 3-4) 10
. CripaBouHUK 110 paguonokaiuu: M.: TexHocdepa, 2015
IloxroroBka K (BbI6OPOYHO 110 pasziesam) 12
NpaKTU4eCKKUM 3aHATHUAM. | YI. M. KoraH. . bmkusasa paguosnokanys: M.: CoBeTckoe paiuo,
1973 (I'naBbl 1-2)

Ilogroroeka K B. K. XoxsioB. . O6Hapy»eHye, pacrio3HaBaHUe U Te/IeHrariust
/1a60PaTOPHBIM 3AHATHAM, 00BeKTOB B OyvkHel okaruu: M.: Y3a-so MI'TY um. H. 3. 14
O(opmieHHe OTHETOB. baymana, 2005 (I'maBsi 1-4)

Wroro no pasgeny 1 36

Pazgen 2. OCHOBBI CTaTHCTHYECKO! TeOPUH H3MepeHHUsI.
TToBTOpeHHe NeKLUOHHOTO N. M. KoraH. . bivoknsist paguosokanus: M.: CoBeTckoe pajivio,
MaTepHaa. 1973 (I'naBsl 6-7) 10
A. B. Cokonos, B. A. Jla3yTkuH, B. A. I'puropeeB. . OObeKThI
TToArOTOBKa K pagvonokaipi. OGHapykeHre U pacrio3HaBaHHe: M.:
[PAKTHYECKAM 3aHSTHSM. Paguorexnuka, 2007 (I'maBbl 1-2) 12
I1. A. Bakynes. . PaguonokanyioHHble cucTeMsl: M.:
TMozroTosKa K Pagvorexnuika, 2097 (I'naBet 9-12)
/1aGOPATOPHBIM 3aHATHAM, B. B. Axusipos, C. 1. Hedénos, A. . Hukosaes. . 12
o(hOpM/IeHHE OTUETOR. Pagnonokanmonseie cucremsl: M.: U3p-so MI'TY um. H. 3.
baymana, 2018 (BeibopouHo 1o pa3zeniam)
Wroro no pasgeny 2 34
Pa3pen 3. Pacnio3HaBaHue pa/{H0/I0KAIMOHHBIX IieJIeH.
IMoaroroBka K B. K. Xox/ioB. . ObHapy)XeHue, pacrio3HaBaHHe U TeJIeHrarys 8
MPaKTUUeCKUM 3aHATHSM. 00BeKTOB B O/mvKHel nokaiuu: M.: M3a-so MI'TY um. H. D.
[ToBTOpEHME NEKLIMOHHOTO Baymana, 2005 (Inaskt 3-5)
MaTepuaa. N. M. KoraH. . bivwoxnsist paguosokaius: M.: CoBeTckoe pajivio, 7
1973 (I'maBbI 10-11)

HoaroroBka K A. B. Cokonos, B. A. Jla3yTkuH, B. A. I'puropeeB. . OObeKThI
71abOPaTOPHBIM 3aHSTHAM, paguonokaiu. OOHapy)keHue U pacrio3HaBaHue: M.: 8
o(hopMIIeHHE OTUETOB. Paguorexnuka, 2007 (I'naBbl 2-4)

Wrtoro no pasgeny 3 23
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IIpunoxenue 3
K pabouyeii mporpaMme JUCIATUTHHBI
TEOPHSI OBPABOTKN NH®OPMAILIVY B/IMJKHEW PAJOJIOKALIUA

®OH/J] OODEHOYHBIX CPECTB

®DoH/| O1[eHOYHBIX CPe/CTB, MO3BOJISIONIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUITINHE, BKIFOUYAIOT
B ce0s:

e UarHocTUYecKas paborta
*  KOJ/UIOKBUYM;

* TeCT;

¢ jabopaTopHasi paboTa;

e BOMPOCHI K 9K3aMEHY;

e  5K3aMeH.

KpuTepuu oneHUBaHUS

JuarHocrnueckas pabora
HOuarnoctryeckasi pabora ripoBoauTcs B popme tecta B SMOC Moodle:

e IIpU NPaBWJILHOM OTBeTe MeHee yeM Ha 60% BONPOCOB - He aTTecTalys;
 TIpY NpaBUILHOM OTBeTe Ha 60% BOIIPOCOB U Oosiee - aTTecTanysl.

KonnokBuym
[TpoBoAWTCS B BU/le MMCbMEHHOM paboThI, CoiepyKallleii OTBeThbl Ha TPU TeOPeTHUYeCKHX BOMPOCa U
pellieHUs JBYX 3a/jau; BpeMsl IIOArOTOBKY OTBETOB 1 akaZileMHU4yeCcKHii yac.

Kputepuu o1jeHrMBaHUS — MpaBUIbHbIE OTBETHI Ha MOCTAB/IEHHbIE BOTIPOCHI;
TOKa3aTe/b OLleHWBaHUs — MIPOLIEHT BePHbIX OTBETOB Ha BOMPOCHI;

LIKa/1a OL€HUBaHUsI — BbIIeJIEHO 4 YPOBHS OCBOEHUST KOMITETEHLIUIA:

- BBICOKHIA, OIeHKa "0TIHUHO", 60siee 80% MpaBUILHBIX OTBETOB;

- I0CTaTOUHBIH, oljeHKa "xopoio”, 76-80% MpaBUILHBIX OTBETOB;

- TIOPOTOBBIM, OLleHKa "ya0B1eTBOpUTENbHO", 60-75% MpaBU/IBHBIX OTBETOB;

- KpUTUUEeCKUM, OlleHKa "Hey/I0BleTBOpUTeILHO", MeHee 60% IpaBUILHBIX OTBETOB.

Kos10kBHYM HE0oOX0¥M /17151 TEKYIIIero KOHTPO/IS M (POPMUPOBAHKS PeHTHHTa CTyleHTa K MOMEHTY 3K3aMeHa.
ITo pesynbraram BbINOIHEHMS KOJIJIOKBUYMa TperoaBaresib BbICTaB/sgeT OLIeHKY COIVIaCHO BbIlIeyKa3aHHBIM
KpUTepHsM, ITPU 3TOM KOHTPOJIbHOE MePOIPUATHE CYUTAeTCsl YCIelIHO NPOWieHHBIM B C1yvae MoMy4YeHus
00y4aromumMcst OLleHKH He HIDKe, 4eM "y/I0B/IeTBOPUTEIBHO" .

Bonpocs! K KO/IJIOKBUYMY:

. Buipl 30HUPYIOIIKMX UMITY/IBCOB.

. Mopeny paiio/I0KaljMOHHBIX CUTHAJIOB U [IOMeX.

. 3aKOHBI pacnpe/iesieHNsl BePOSITHOCTeN aMIVIUTY/ bl OTPaKEHHOTO CUTHAaa.

. 3aKoHBI pacripefesieHys BepositHocTelt JI1P 1esneid.

. Kpurepun ontuManbHOCTH paiioI0KalMOHHOTO OOHAPYKeHHUSI.

. OrrrMasnbHOe 06Hapy)KeHe [ieTepMUHIPOBAaHHOTO CUTHaJIA.

. KoppensironHble 06Hapy>KUTeNY CUTHAJIOB CO C/Ty4aifHbIMU ITapaMeTpaMHu.
. ®UIBETPOBOM CITOCOO BBHIUMC/IEHHSI KOPPEJISILIMOHHOTO MHTerpaia.

. IToka3arenu KauectBa 0OHapykeHHst. Pabourie XapakTeprCTUKH U KPUBbIe 0OHApY KeHHsl.
10. UmnynibCHBIN MeTof, U3MepeHusl AalbHOCTH.

11. YacToTHBIN MeTo[, U3MepeHuUs JalbHOCTH.

12. ®a30BbIi MeTO/| U3MePeHuUs JaabHOCTHU 0 1[e/H.

OCoONOOTUTEA, WN -

Tect
TectupoBanue comepxuT 10 BOpocoB; BpeMsi MOATOTOBKKU OTBETOB 20 MUHYT..

Kputepuu oLjeHUBaHUs — NIPaBUJIbHBIE OTBETHI HA I0CTaB/I€HHbIe BOIIPOCHI;
T0Kasare/b OLeHUBAHUS — IIPOL|EHT BePHBIX OTBETOB Ha BOIIPOCHI;

IIKaJla OL[eHUBAHHUS — Bbl/le/IeHO 4 YDOBHS OCBOEHUsI KOMITIETEHLIUI:

- BBICOKHWH, OLleHKa "0TInYHO", 9-10 npaBUILHBIX OTBETOB;

- JOCTaTOYUHBIM, OLleHKa "XOpolo", 7-8 MpaBU/IbHBIX OTBETOB;

- TIOPOTOBBIM, OlleHKa "y[0BIeTBOPUTENLHO", 5-6 MPaBU/IbHBIX OTBETOB;
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- KpUTUUYECKUM, OLIeHKa "Hey/I0BIeTBOPUTE/ILHO'', MeHee 5 MpaBUIbHBIX OTBETOB.

TectrpoBaHue HEOOXOAUMO /ISl TEKYIIIEr0 KOHTPOJIS U (QOPMUPOBAHUS PEUTHHTA CTY/IeHTa K MOMEHTY
3k3ameHa. [1o pe3ynbTraTaM BBINIOHEHHST 00yUarOIUMCS TeCTa MPerofaBaTesb BBICTAB/ISIET OLEHKY COTVIaCHO
BblIllIeyKa3aHHbIM KPUTEPUSIM, TIPH 3TOM KOHTPOJIbHOE MepOMNpUsTHe CUNTaeTCsl YCIeIHO NPOiJeHHbIM B
C/lydae Mo/lydeHus: 00yuaroIuMCs OLIEHKH He HIDKe, ueM "yIOB/IeTBOPUTE/IBHO'.

[IpumepHBIe BOMPOCHI TECTOBLIX 3a/laHHUM:

Kakue ¢usnueckue siBiieHus jie)kaT B OCHOBe U3MepeHHs1 CKOPOCTH JBVKEeHUsI LieJiH.

Cy1HocTb $a30BOro MeTofa orpe/ieneHus JanbHOCTH.

CyIIHOCTb YaCTOTHOT'O MeTOo/ja OIpe/ie/ieHus! aJbHOCTH.

Yka3arb hopMyy A1t pacuéTta yactothl Joriepa B coBmertriénHoii PJIC.

O6macTb MPOCTPAHCTBA, B Mpefieniax KoTopoi PJIC Mo-xeT 0O6Hapy»XUTh 11eJ1b B Mpo-liecce 0630pa — 370 ...
Kakum BrIpa>keHHeM orpefesisieTcsl CPeHsIsl MOLLHOCTh U3My4YeHUs ?

Ykakute GopMysty orpeZiesieHUs1 SHEPTUU UMITY/IbCa

Ykazathb hopMyiny [/ orpe-/iefeHus BbICOThI MOJETa Lie-Ieil.

YKa3zaTb BbIpa)keHUs [I/1s1 MUHUMaJIbHOM 1aibHOCTH Jieii-cTBuUs uMItyabcHoi PJIC.
MaxkcuMarbHas OIHO3HAUHO Orpe/ie/nisieMasi 1abHOCTh uMITyibcHou PJIC paBHa.

KakoBa TOUHOCTb n3Mepe-HUs a3uMyTa MeTOL0M BUJI-KU?

Kakosa pansHOCTE npsiMol BuanMOocCTd PJIC ¢ yueToM KpHUBH3HBI 3eMJIn?

YKasarb BblpakeHUe [/Is aMILUIMTYHO-4YaCTOTHOIO CIIeKTpa CUrHasla.

YKka3ark BbIpa>keHue [i7Is OTipeZie/ieHusi CpefiHell KBaJpaThieCcKoi OmMOKA N3MepeHusl YaCTOThI.
B Kakom ceKTOpe BO3MO)XHO OZHO3HAYHOe M3MepeHUe I1eJIeHra.

JTa6oparopHas paGora

Ha nepBoM 3aHsITHY [J1s1 BCE TPYTIIBI TPOBOJMTCS MHCTPYKTa)K Ha paboueM MecTe 110 TipaBUIaM
cobstrozieHust TpebOBaHMIA 1O TeXHUKH 6e3011acHOCTH U O TIOpsiZiKe /J0MycCKa K slabopatopHbIM pabotam. B
KHHTe yuyeTa IIepBUYHOrO MHCTPYKTaXKa KaXK/JbIi 00yJaroIniics paciiuChIBaeTCs Mo (hakTy MpoBesieHus]
MHCTPYKTaka 3TOr0 BU/a.
OOyuaroruMcs coo0ITIaeTCs TIOPSIOK ZI0MYCKa, BBITIOTHEHWS U 3alIUThI JabopaTopHbIX pabor. TTpu
HeoOX0oJMMOCTH TpyTra o0yJarolmxcs pa3duBaeTcst Ha Opurazpl 1o 2-3 yesioBeka. {0MyCKOM K BBITIOJTHEHUIO
JIP siBnisieTCst IPAaBU/ILHO 3arO/THEHHBIH O/1aHK oTueTa. [IpaBU/IbHOCTE 3ano/iHeHHst O0/1aHKa OT4yeTa U JJOMyCK K
BBITIOJIHEHHUIO PabOT OCYIL|eCTB/IsIeT TIPero/aBare/ib.

O1ieHKa KaueCTBa BhINOTHEHHs 1abopaTopHO paboThI OCYIIleCTB/ISIeTCS TIPerofaBaresieM 1o
YeThIpEXOa/UTLHOM crcTeMe. B ciyuae, ecsii 0TBeThI 00yYaroIierocsi BO BpeMs 3all{UThl COOTBETCTBYIOT
yKa3aHHBIM TpeOOBaHMsIM, 00yUalOIIMICS TT0/Ty4aeT MaKCUMa/IbHOe KOJTMYeCTBO OasiioB.
OueHMBaOTCS yMeHUe TIPUMEHUTD TI0TyueHHbIe TeopeThdyecKre 3HaHus, CoO/IoZieHre MPaBul TEXHUKU
0e30MacHOCTH, CBOEBPEMEHHOCTE BLITTO/THEHHS JTabOpaTOpHBIX PaboT.

OCHOBaHUSIMHU [IJ1s1 CHIDKEHMsI KOJIMUeCTBa 0a/ljioB B ivaria3oHe OT "OT/IMYHO" 10 "HEeY/IOB/I€TBOPUTE/IBHO"
SIB/ISIFOTCS:

- HeOpeXkKHOe BBIMOTHEHHE,

- IOBEPXHOCTHBIE, HETIPOJyMaHHbIE OTBETHI BHIBOABI 110 pe3y/bTaTaM padoThl,

- HEBepHbIe OTBETHI Ha BOMPOCHI MpernoaBare/isi.

KOHTpPO/IbHOE MEPOTIPUSITHE CUUTAETCS ITPOU/IEHHBIM TPU OTCYTCTBUH y 00yUaroIerocs OTMETOK
"HEeyZOBIETBOPUTEHHO" 3a TJabopaTopHbie paboThI.

Bormpocsl K 3K3aMeHy
1. iadopmariys u crmocoObl eé rnpeCcTaBIeHus.
. AHam3 ycioBui dyHkimonupoBanus POC 06paboTky nHGbOpMaIyu.
. IIpeobpa3oBaHre CHTHAMOB.
. KaHasel, TpakThl U cucTeMbl 00paboTKM MH(MOPMALIUH.
. Anamu3 ctpykTypbl POC 06paboTtku nHopMariyy.
. Mogenu pajioioKalMOHHBIX CUTHAJIOB U TIOMEX.
. 3aKOHBI pacrpe/iesieHHsl BePOSITHOCTel aMITUTY/bl OTPa’KEHHOTO CUTHAJA.
. 3aKOHBI pactipeesieHys BepositHocTedt JITP 1iesei.
. Kputepuu onTUManbHOCTH Pa/IioI0KAIMOHHOTO OOHAPYKEHHUS.
10. O6Hapy>keHUEe CUTHATIOB C U3BECTHBIMU MapaMeTpaMHu.
11. OntrmansHOe oOHapy)KeHHe AeTepMUHHUPOBAHHOTO CUTHAJIa.
12. KoppensLuoHHble 00HAPY>KUTEN CUTHAJIOB CO CJTyYaiiHBIMU TlapaMeTpaMH.
13. TToka3areny KauecTBa 0OHapy>keHMst. Paboure XapaKTepUCTUKU U KPUBbIE 00HAPY>KeHHS.

OO UTR, WN
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14. ®uILTPOBOY COCOO BLIUMCIEHUS] KOPPEIAIMOHHOTO UHTErpasa.

15. TouHOCTH OTIpe/ieNIeHys TieJieHTa aMILVTUTYAHBIMY U (ha30BBIMU METOZAMHU.

16. UmMny/ibCHBIN MeTOZ, U3MepeHHsl AaabHOCTH. BHUbl 30HAUPYIOIMX UMITY/IbCOB.
17. YacTOTHBIM MeToA M3MepeHust JanbHOCTH.

18. ®a30BbIi MeTO/| U3MepeHuUs JaabHOCTHU 0 1[e/H.

19. dByxuactotHas PJIC c a30BbIM MeTOAOM HU3MepeHHUs JalbHOCTH.

20. OcHOBHBIe TakKTHMUeCKHe XapakTeprucTuku PIIC.

21. OcHoBHbIe TexHUYeCKUe xapakTepuctuku PJIIC.

22. NansHoCTh fAeticTBusi PJIC. OCHOBHOe ypaBHeHUe PafiioJioKaliu.

23. 3ddexTuBHas mioiaas paccesaus (3I1P) pasro/oKallMOHHBIX 1esei.

24. 3ddexTrBHas MIONM[Ab PACCeSTHUS TIPOCTENIINX PaJIi0I0KALMOHHBIX 0OBEKTOB.
25. [IlnarpaMMbl BTOPUUHOTO U3myuenus tenet (AP, 1OP, 1/1P).

26. 3oHa obHapy>keHus1 PJIC, mapaMeTpbl 30HbI 0OHAPY>KEHHSI.

27. BiusiHue atMocdeps! (Cpefibl) Ha JalTbHOCTh OOHApY KeHus 1iesield.

28. ByiisiHue 3eMHOM TTOBEPXHOCTH Ha [Ja/TbHOCTh OOHAPY>KeHUS LiesTel.

JK3aMeH

OK3aMeH siB/isieTcsi HOPMOi UTOTOBOTO KOHTPOJISI 3HAHWH 00yUaroIierocst ¥ poBOAUTCS B
cooTBeTCTBUH C [To/i0)KeHHEM O TeKyIIeM, PyOe)XHOM KOHTPOJIe yCIeBaeMOCTH U IPOMEXKYTOUHOM aTTeCTaLuu
00yyaromuXxcs.

BuneTsl [ij1s IpOBeieHUSI S5K3aMeHa COJIepyKaT iBa TeOPeTHUeCKUX BOTIPoca U 3az1auy. I1pu HeoOXoAUMOCTH
MIPOBOZIUTCS COOeCeIOBaHMe 10 MaTepyany AUCHUIIIMHBI C PellleHHeM TUIIOBBIX 3a/1au.

OrleHKa 3a OTBET 110 OU/IeTY BBICTAB/ISIETCS COT/IACHO CJIEYIOIIUM KPUTEPUSIM:

«OTJINYHO» - TTTyDOKOe yCBOeHHe MaTepuasa - TIo/HbIe, TI0C/iejoBaTe/lbHble, TPAMOTHBIE U JIOTUYeCKU
W3JlaraeMble OTBETHI MPU BUJOU3MEHEHUH BOMPOCA, TIPaBU/IbHO 000CHOBAHHbBIE PEIIeHNs, B/laIeHHe
Pa3HOCTOPOHHUMM HaBbIKaMH U ITpUeMaMU pellieHus 3a/1au;

«XOpOIIIO» - 3HAHWE MPOTPAMMHOT0 MaTepurasa - TPaMOTHOe U3JIoKeHHe, 6e3 CylieCTBeHHBIX HETOUHOCTeH B
OTBeTe Ha BOMPOC, TIPaBU/IbHOE MPUMEHEeHHe TeOPeTHUeCKUX 3HAHUMH, B/ajleHHe HeoOXOIUMBIMY HaBbIKaMU
TIPY BITIOTHEHUH TTPAKTUYEeCKUX 3a71ay;

«Y[,0BIIETBOPUTE/ILHO» - YCBOEHNE OCHOBHOTO MaTepuaJa - IIpU OTBeTe [J0MyCKaltoTCs HETOUHOCTH,
HeJI0CTaTOYHO TpaBU/IbHbIE (POPMY/IUPOBKH, HapyllieHHe TI0C/iefloBaTeIbHOCTH B U3/I0XKEHUU MaTepuara,
3aTpyAHEeHUs! B BBITIOJIHEHUH MIPaKTUYeCKUX 3a/ay;

«HEyIOB/IETBOPUTEHHO» - He3HaHWe MaTeprasa, OIIMOKY MPU OTBETe Ha TeOPETUYeCKUE BOMPOCH], HEBEPHOe
peliieHre TTPaKTHYeCKUX 3a7ad.
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[MacriopT doHa OLIEHOUHBIX CPeJICTB

AyauTopHbIe 3aHATHSA B
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Pazpen 1. OcHoBbl JTabopaTopHasi
4 g |CTATHCTHYECKOH 59 | 23 7 8 8 36 | 40 | 40 | 35 pabora,
TeopUH Tecr,
00HapYy)XeHHs. Konnokeuym
Pa3pes 2. OcHOBBI Ha6o;)6a;:§maﬂ
4 8 |crarmcruueckon 50 | 16 6 4 6 34 | 30 | 30 | 35 P ’
Konnoksuym,
TeOPUH U3MEPEeHHsI. Tect
Pasgen 3. JlabopatopHast
Pacno3naBanue patora,
4 8 35 | 12 4 5 3 23 | 30 | 30 | 30 Tecr,
Pa/{H0/IOKA{HOHHBIX
. Bormpocs! k
mesie.
3K3aMeHy
Bcero 3a 8 cemectp 144 | 51 | 17 17 17 93 | 100 | 100 | 100
Bcero no auciuninHe 144 | 51 | 17 17 17 93 | 100 | 100 | 100
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Kputepuu oneHuBaHus

IICK-18
Bonpocbl omkpbimozo muna:

Ne 1 N3meneHve HarnpsbkeHus1, TOKa WK apaMeTpoB DMB, orpaHruyeHHEIe BO BpeMeH!
Ha3bIBAlOTCA

Ne 2 OTHOLIEHMe CUTI'HAJI/IITyM I10 MOILIIHOCTH Ha BXOZe IIPUEMHUKA, [PY KOTOPOM
obecrnieuriBaeTcst 0OHapy>KeHHe CHUTHasla C 3a/laHHBIMM TIOKa3aTe/ssMi KadyecTBa — 3TO

Ne 3 IMoka3aTenu KadecTBa 0OHAPYXKEHUS — 3TO
Ne 4 JocTraTouHas CTaTUCTUKA — 3TO

Ne 5 OTHoIIIeHre MpaBAoNoA00us — 3TO

Ne 6 B maremaruueckoii Mojiesid CUTHasa

U(t) = U(t)cos@nf,t +w(t) +,)

(O — 3TO
Ne 7 B maremaruueckoii Moziesid CUTHasa

U(t) = U(t)cos@nd, t +w(t) + @,)

U(t) — ato
Ne 8 B maremaruueckoi Mojiesid CUrHasa

U(t) = U(t) cos@nf t +wi(t) +9,)

fo—aro
Ne S B maremaruueckoil MoJiesl CUrHasa

U(t) = U(t) cos@nf, t +wi(t) + @,)

aprymeHT KOCHMHYCa — 3TO

Ne 10 Koppensuus ciyyaiiHbIX BeJTMUMH - 3TO
Bonpocbl 3akpbimo2o muna:

Nel ITo npuBeaéHHOM cxeme

—{COOH |+ T'PH o IV >

orpezie/IUTh THM 0OHapyxuTess PJT curHaios

BapuaHTbI OTBeTOB:

1) ®uneTpoBoii 0OHAPYKUTEJB 1eTePMUHUPOBAHHOTO OUHOUHOTO MMITY/TbCA

2) KoppenAiMoHHbIH 00HAPY>KUTEb eTePMUHHUPOBAHHOTO OZJMHOYHOTO UMITY/IHCA
3) WIETPOBOUM 0OHAPY)KUTE/Ib AeTePMUHHUPOBAHHOM TTAUKH UMITY/IbCOB

4) Koppe/siyuoHHbIH 00HAPYKUTEJTb [eTePMUHUPOBAHHON TTAUKX UMITY/TbCOB
Ne 2 ITpuBenénHast popmysia

2
:,r:q_
2

TMO3BOJIAAET OIIpeae/InThb

BapI/IaHTbI OTBETOB:
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Ne 3

Ne 4

Ne 5

Ne 6

1) Ko3(pduLIeHT pa3mUUUMOCTH
2) mapametp oOHapyXeHHUsI
3) TpebyeMyro UyBCTBUTEILHOCTb IPUEMHUKA

4) CHeKTpanbHYH0 MIOTHOCTh MOLHOCTH IITyMOB
[TpuBenéuHas hopmysia

Pnp =7P

T03BOJISIeT OTIPe/e/IUTh
BapuaHTel 0OTBeTOB:

1) xo3ddurrienT pa3TMUUMOCTH

2) mapametp oOHapyKeHHsI

3) TpebyeMyro UyBCTBUTEILHOCTb IPHEMHMKA

4) creKTpanbHYH0 MIOTHOCTH MOLHOCTH IIIyMOB
[MpuBenéuHas hopmysia

, 23
qQ =—

N'D
TI03BOJISIET OTIPEJe/INTh
BapuaHThI 0TBETOB:
1) Ko3(pdULeHT pa3TUIUMOCTH
2) mapameTp OOHapy>KeHHs

3) TpebyeMyr0 UyBCTBUTEBLHOCTh MPUEMHHUKA

4) CHeKTpanbHYH MIOTHOCTh MOLITHOCTH IIIyMOB
[puBenénnas popmysna

N, =kT°III
TI03BOJISIET OTIPEJe/INTh
BapuaHTbI OTBETOB:
1) Ko3(pduLeHT pa3TUUUMOCTH
2) mapameTp OOHapy>KeHHUs

3) TpebyeMyr0 UyBCTBUTEBHOCTh MPUEMHUKA

4) creKTpajbHYIO IVIOTHOCTh MOLHOCTH I1yMOB

CornacoBaHHbIH IPUEMHKK 00pabaTbiBaeT MpsIMOYTO/IbHbIE HEMOZY/IMPOBaHHbIe P11
JJIATeTBHOCTBIO 1MKC. [I7st obecrieueHyst 3ajaHHbIX [T0Ka3aresiei KauecTsa
obHapy>xeHus TpedyeTcsi q = 5. KakoBo TpH 3TOM OTHOILIEHHe CHTHAJ/IIyM T10
MOILIHOCTH Ha BbIXofe ?

BapuaHTe! OTBETOB:
1) 2
2) 5
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3) 10
4) 25

Ne 7 CoryiacoBaHHBIH MPUEMHUK 00pabaThIBaeT MpSIMOYTO/IbHBIE HEMOAYTMPOBaHHbIe P
JJINTeIbHOCTBIO 1MKC. [l obecrieueHus 3ajaHHbIX [10Ka3aresiel KayecTsa

obHapy»keHMst Tpebyercss q = 5. KakoBo mpy 3TOM OyZleT OTHOIIIEHHEe CUTHAJI/IITYM I10
HaIIpsUKEeHUIO Ha BbIxoze?

BapuaHTh! 0TBETOB:
1) 2
2) 5
3) 10
4) 25
Ne 8 O6pabateiBaeTcst Mavyka U3 MATH MPSMOYTOIBHBIX PaJMOUMITY/IbCOB, VTUTEILHOCTBIO

3MKc, napameTp obHapyskeHust ogHoro umr. 1l = 10, OnpezsenuTb CpeJHIO0
KBaJpaTuuecKyto OMOKY U3MepeHusi JalbHOCTH TI0 OZHOMY UMITY/IbCY

BapuanTe! 0TBeTOB:
1) 30m
2) 63wm
3) 90wm

4) 123 wm

Ne 9 Onpepemuts Tpebyemoe otHotrenre C/I11 1o HaNps>KEHUEO HA BBIXO/(E [T JOCTYKEHUS
TOYHOCTU U3MepeHus asumyTa of = 0,5 rpagyca 1ipu mmpuHe JHA 10 osoBUHHOMN
MOLLIHOCTH 4 rpajyca.

BapuaHThl 0TBETOB:
1) 3,2
2) 4,5
3) 6,8
4) 10
Ne 10 N3eectHo: A = 0,3 M, ™ = 3MKc, Fr1 = 1000011, KoJlMueCTBO UMITY/TLCOB B Mauke M = 6,
napameTp oOHapy>XeHHst OZJHOTO UMITy/ibca g1 = 10, TOpU30HTa/ILHBIE Pa3MEphI

anteHHbl £A = 5M. KakoBa J/IMTeIbHOCTD TTauKu?

BapuaHThbI OTBeTOB:

1) 2wmc
2) 3wMmc
3) 5mc
4) 10 mc
OIIK-6
Bonpocbl omkpbimoz2o muna:
Ne 1 [Iponecc NpUHATHA pelleHrs 0 Ha/IMYUH LieJId Ha3bIBaeTCs
Ne 2 OLleHKa KOOpAWHAT Y NTapaMeTPOB JBYKEHUS Lie/Id Ha3blBaeTCs
Ne 3 IMonyuyenre MHGOPMALK O TOCYAAPCTBEHHOW TIPUHAAJIEKHOCTH 1[eJT — 3TO
Ne 4 [Ipouecc ompezieneHys Kaacca Lje/il Ha3bIBaeTCs
Ne 5 HaumeHbI11Mii yron B TOPH30HTaIBHON TJIOCKOCTH MeXY JByMs1 paBHOY/Aa/leHHbIMU

L[e/IIMU, TIPY KOTOPOM OHH HaO/MIOAt0TCs pa3zie/TbHO Ha3bIBAETCs pa3peraroreii
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Ne 8

Ne 9
Ne 10

Ne 3

Ne 4

Ne 5

CII0COOHOCTBIO 10

HavMeHbIMI YT0/T B BEPTUKAIBHOM TIOCKOCTH MEXY ABYMsI PaBHOY/Ia/1eHHBIMU
1[eJIIMH, TIPH KOTOPOM OHU Hab/TFOIAt0TCs Pa3/ie/TbHO Ha3bIBAeTCs pa3peliarolei
CII0COOHOCTBIO 110

Haumenbiiiee pacCTOSIHIE MEX/Y JBYMS LI/IIMH, HAXOJAIUMHUCS B OJJHOM
HarpaB/IeHHH, TIPX KOTOPOM OHM HaO/TFO/Iaf0TCs Pa3/ie/IbHO Ha3bIBAETCsl Pa3peliaronei
CII0COOHOCTEIO T10

CurHaJ, npeACTaB/sIOMIMI co00i N3MeHeHHsI HarlpsKeHHsT WM TOKa, OrpaHYeHHbIe BO
BpeMeHH — 3TO

CurHa, ¢a3a KOTOpOro MeHsieTCsl CKauKoM 10 3aZlaHHOMY 3aKOHY — 3TO

CurHa, yacToTa KOTOPOTO HelpepbIBHO MEHSIeTCS 110 33/JaHHOMY 3aKOHY — 3TO
Bonpocb! 3akpbimozo muna:

Ckopoctb 0630pa npoctpadcTea PJIC n = 6 06/MUH, 4aCTOTa [MOBTOPEHUS UMITY/IbCOB FI
=720 I'y, wmpuna IHA PJIC 2 rpagyca. Yyucao MMITy/bCOB B [aUuKe paBHO

BapuaHTbl OTBETOB:

1) 10

2) 20

3) 30

4) 40

N3BectHo: ckopocts e vi=1080 km/4, pakypc 81=60 rpagycos, HecyIrjast 4acToTa
PJIC f0=3TT.

Yacrora [Jorinepa 1je/id paBHa KI'yg

BapI/IaHTbI OTBETOB:

‘ItI)SBZlCTHm Hecymas yactota PJIC f0=3I'T1, uactoTa [loriepa mesiv paBHa 3 KI'11.
KakoBa pagipanbHast CKOpOCTh L|e/id B KM/4U?

BapuaHTbl OTBETOB:

1) 320

2) 540

3) 660

4) 880

AmntenHa PJ/IC uMeeT BepTHKaIbHBIA pasmep 1 M, a TOPU30HTA/IbHBIN - 2M, [IMHA
BosiHbI A=0,1Mm. Paspewaroijas cnoco6HocTs (tumpuda JHA) PJIC no asumyTy (B
TOPU30HTAJ/IbHOM MJIOCKOCTU) PaBHA rpagyca

BapuaHTbI OTBETOB:
1 1
2) 2
3) 3

4) 4
Ckopoctb 0630pa npoctpaHcTBa PJIC n = 6 06/MUH, 4aCcTOTa MOBTOPEHUS UMITY/TbCOB FI
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=720 I'u, umpuna [JHA PJIC 2 rpagyca. Ornpesieiuth BpeMst 00/TyYeHus 11eTH.
BapuaHTbl 0TBeTOB:

1) 04c,

2) 0, 27c,

3) 0,054 c,

4) 0,0087 c
Ne 6 s ummnynscHOM coBMeléHHOoM PJIC ¢ yacToTOM MOBTOPEHUs UMITY/IbCOB Fri
BbIpa’KeHHe

c- T,
2

R=

orpejernseT

BapuaHThI 0TBETOB:

1) MHUHUMAaBHYIO JJATILHOCTh 0OHAPYKEHWH,

2) MaKCUMasbHYIO OZJHO3HAuHO OTpejiefisieMyt0 JalnbHOCTb,
3) pasperiaroLIyi0 CrI0COOHOCTE 10 JATBHOCTH,

4) [anbHOCTH TIPUHSATHS PeIeHusl.

Ne 7 ba3za (a3oBoro nesenraropa paBHa A/2. ®da3omeTp 06ecIieurBaeT OJHO3HAUHOE
orpe/iesieHre pa3HOCTH (a3 B Auamnasone A@ = +m/2.

B kakom CeKTope (B rpa,qycax) BO3MO>XHO OJHO3HAUHOE M3MepeHNe T1ejIeHrd.
BapI/IaHTLI OTBETOB:

1) +30

2) +50

3) +£70

4) +£90

Ne 8 PJIC c yacToTHBIM U3MepeHueM JaabHoCTH onpefenuna AFg = 5 MI'u. Bpems
u3nyuenust Tusn= 1mc, auarna3oH nepectpoiiku Af = 30 MI't1. JJaabHOCTD [0 Lie/T|
paBHa

BapuaHTbI OTBETOB:
1) 10km
2) 15km
3) 25km

4) 50 km
Ne 9 B PJIC ucrniones3yeTcsi AByXUaCTOTHBIN (ha30BbIN MeTo[, oripeiesieHust JanbHoCTy. f1 =

300MTI'u, 2 =300,5MI'u. OnpeeMTh MaKCUMaIbHYIO OIHO3HAYHO OTTPEeZie/iieMY0
[la7lbHOCTh
BapuanTe! 0TBETOB:

1) 150 m,

2) 300 M,
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OIIK-8

Ne 10

Ne 1

Ne 2

Ne 3

Neo 4

Ne 5

Ne 6

Ne 7

Ne 8

Ne 9

Ne 10

Ne 2

Ne 3

3) 600 M,

4) 1200 m.
OCHOBHOM CHUCTeMOU KOOPAMHAT, UCIOAb3yeMOH B paZio/IOKalliy, SIB/SeTCS:

BapuaHTel 0TBeTOB:

1) HwiuHapuueckas,
2) Cdepuueckas,

3) T'eoueHTpuueckas,

4) [lexapToBa (IIpsSAMOYTOJIbHAs).

Bonpocbl omkpbimozo muna:

OM BosiHa, u3nyuyéHHas anteHHOUW PJIC B MpOCTPaHCTBO — 3TO

OM Bo/Ha, OTpa’keHHasi OT 0OBEKTOB, He SIBISIOLIUXCS LIe/bI0 — 3TO

3aBUCUMOCTb aMIUIUTYAbl CUTHAJIA Ha BbIXOJe TIPUEMHHUKA OT yI7ia IOBOPOTA aHTEHHBI —
3TO

3aBHCHUMOCTb MOIIHOCTH OTPa)XKEHHOT'0 11eJIbI0 CUTHaJIa OT paKypca Lieau JJis
coBmeltéHHoM PJIC — 3T0

3aBHCHUMOCTb MOITHOCTH OTPa)XEHHOT'O 1]eJIbI0 CUTHaJIa OT OT [BYXMO3WUL[MOHHOTO yI/ia
1py PUKCUPOBAHHOM TT0JIOXKEHUU LieJTd OTHOCUTEeLHO Tepe/jatolieii aHTeHHbI — 3TO
I'padrueckoe TpéxmMepHOe TIpe/CTaBIeHe BPeMsI-4aCTOTHON (QYHKI[UH
paccor/iacoBaHusi 3TO

BepTtukanbHOe ceueHre Tesia Heonpe/eIéHHOCTH NPY OTCYTCTBUM PacCOIIaCOBaHUS T10
YyacToTe BAOMb OCcH BpeMeHU p(T,0) mpefcrasnsieT coboi

BepTtukanbHOe ceueHe Tesla HeoNpeeéHHOCTH IIPY OTCYTCTBUU PacCOIIaCOBaHUS T10
BpeMeHu B0k ocu yactoT p(0,F) mpexacrasnisiet coboi

Kakomy 3akoHy NoJUUHSIeTCs pacrpe/e/ieHrde BepOsiTHOCTel aMIIUTY/Ibl CUrHala Ha
BXOJle

KakoMy 3ak0HY MOJUMHSIETCS pacripe/iesieHde BePOSTHOCTel (a3bl CUTHA/IA Ha BXOJIe
Bonpocbl 3akpbimozo muna:

[IpyHUMaeMsblii CUTHA/I — IPSIMOYTO/IbHbIe HEMOZAY/IMPOBAHHbIE PaJMOUMITY/IbChL. TH =
1mkc, Um = 1mxB, Fro = 1000I'y, IIT = 5.

OrnpeniesTUTh SHEPTUIO OJHOTO UMITY/IbCA.
BapuaHThl OTBETOB:

1) 0,510 E-18 Ix

2) 10 E-16 Ox

3) 2-10 E-14 Ix

4) 0,510 E-12 [Ix

IIpuHHUMaeMbIi CUTHA/ — MPSIMOYTOJIbHBIE HEMO/Y/IMPOBAHHBIE PAJUOUMITY/IBChL. TH =
1mMkc, Um = 1MkB, Fr1 = 100011, 1T = 5.
OripefieMMTh UMITY/TECHYHO MOIITHOCTb.
BapuaHThl 0TBETOB:

1) 0,510 E-18 Bt

2) 10E-16 Bt

3) 2-10E-14 Bt

4) 0,510 E-12 Br
IMpuHHMMaeMbIi CUTHA/ — MPSIMOYTOJIbHbIE HEMO/Y/IMPOBAHHbIE PaJUOUMITY/IbChL TH =
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1mkc, Um = 1mkB, Frn = 1000I'y, T = 5.
OrnpesieIUTh 3KBUBAJIEHTHYH MOL{HOCTb LLIyMOB Ha BXO/le COIVIACOBAHHOI'O MPUEMHUKA.
BapuaHTh! 0TBETOB:
1) 0,510 E-18 Bt
2) 10E-16 Br
3) 2:10E-14 Br
4) 0,510 E-12 Br
Ne 4 IIpuHHMMaeMbIi CUTHA — MPSIMOYTO/IbHbIE HEMO/IY/TMPOBAaHHbIE PaJUOUMITY/IBChL. TH =
1mMkc, Um = 1MkB, Frn = 1000y, I = 5.
OrnpefieMTh OTHOLLIEHWe CUTHAJI/ILIyM I10 MOLJHOCTH Ha BXOfe.
BapuaHTel 0TBETOB:
1) 1,57
2) 3,14
3) 7,07
4) 25
Ne 5 IIpuHHMMaeMbIil CUTHA/ — MPSIMOYTO/IbHbIE HEMO/IY/IMPOBaHHbIe PaJUOUMITY/IbChL. TH =
1Mmkc, Um = 1MmxB, Fr1 = 10000y, I = 5.
OnpeziesTUTh OTHOLLIEHWE CUTHAJ/ILIYM 110 HallpsDKEHUIO Ha BXOJE.
BapuanTe! 0TBeTOB:
1) 1,57
2) 3,14
3) 7,07
4) 25
Ne 6 IIpuHMMaeMbIi1 CUTHa — MPSIMOYTO/IbHbIE HEMOZY/IMPOBaHHbIE PaJUOUMITY/IbChL. TH =
1mkc, Um = 1MmkB, Fr1 = 10000y, III = 5.

OrmpeziennuTh TapameTp 0OHApPY>KeHH (.

BapuaHTbI OTBeTOB:

1) 1,57
2) 3,14
3) 7,07
4) 25
Ne 7 IIpuBeséHHOE BbIpaXKeHNe
['Jm — Umej%

SABJIAETCA 3aIlTMChIO
BapI/IaHTbI OTBETOB:

1) paguoummynbca
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2) aMIUTUTYAHO- MOJYIMPOBAHHOTO FapMOHWYECKOT0 KoyiebaHus
3) HeMOAyTMPOBAaHHOTO FrapMOHUUECKOTO KoyiebaHus

4) KOMIIJIEKCHOU aMIUIUTYAbI
Ne 8 [IpyBesiéHHOE BBIpa)kKeHHE

PinG a0 Ams

f(B.e)

=4

-
(4n) -Prp
TI03BOJISIET PACCUMTATh AaTbHOCTb OOHApyKeHus1 coBMeléHHOM PIIC
BapuaHTel OTBeTOB:

1) c yuértom 3aTyxanuss DMB B atmMocdepe

2) c y4éTOM B/USIHUS OTPaKeHHH OT 3eMJIU

3) ¢ y4éTOM BIHSHUS KPUBU3HBI 3eMJ/IU

4) B cBOOOZHOM TIPOCTPAHCTBE

Ne 9 IIpuBenéHHOE BBIpaKeHUe
_ E Tui'r &F‘l + ﬂFE
2 &f;fi'l 2

MO3BOJISIET PACCUMTATh JA/TbHOCTh 0OHAPY>KeHMUs
BapuaHTbI OTBETOB:

1) UMIY/IbCHBIM METO/IOM,

2) a30BbIM METOZIOM,

3) da30BbIM IByXUaCTOTHBIM METO/[OM,

4) YaCTOTHBIM METO/IOM,

5) 4YaCTOTHBIM METO/IOM C CUMMETPHYHBIM MTU/I000pa3HbIM U3MEHEHHEM YaCTOThI
Ne 10 [TpuBeiéHHOE BbIpa>KeHUe

c

R=— A
4. P

F DaTH

MO3BOJISIET PACCUUTATh JA/TbHOCTh 00HAPY>KeHUs
BapuaHThbI OTBeTOB:

1) UMITY/IbCHBIM METO/IOM,

2) da30BbIM METOZIOM,

3) da30BbIM [IByXUaCTOTHBIM METO/[OM,

4) YaCTOTHBIM METO/IOM,

5) 4aCTOTHBIM METO/IOM C CUMMETPUYHBLIM MTHU/I000pa3HbIM H3MEeHEHHEM YaCTOThI
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