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1 BBenenue

Pabouas mporpamma u (HoHI OIEHOYHBIX CPEACTB AUCIHHUILINHBI «HaBUTrannoHHbIE CU-
CTEMBI JIETaTEIbHBIX allapaToB)» COCTaBJICHBI B COOTBETCTBUU C TpeOOBaHUAMHU (perepasbHOro
rOCy/IapCTBEHHOTO0 00pa30BaTENLHOTO CTaHAApTa, YTBEPKIACHHOTO TMpUKazoM MUHOOpHAYKH
Poccutickoit @enepanuu 927 ot 19 centsadps 2017 r., 1 ocHOBHOH mpodeccnoHanbHON 00pa3o-
BaTEJIbHON MPOrpamMMbl MOArOTOBKH «IIpoMbIlTIEeHHAsI 37€KTPOHUKA» 110 HAMPABIECHUIO MOJTO-
ToBKHU «11.03.04 Dy1eKTpOHMKA U HAHOAJIEKTPOHUKA.

[IpakTuueckasi MOArOTOBKA peajlu3yeTcsi Ha OCHOBE:

[Ipodeccuonanpusbiii crangapt 29.007 «CIIELIMAJIUCT T10 TTPOEKTHUPOBAHUIO
MUKPO- U HAHOPA3SMEPHBIX DJIEKTPOMEXAHUYECKUX CUCTEM».

O6o0menHas TpyaoBas ¢yHKus: A Pa3paboTka NpUHIMIHAIBHONW JICKTPHUECKOU CXe-
MBI MUKPO3JIEKTPOMEXAHUYECKON CUCTEMBI.

HVY-2 HUcnonp30BaTh METOIbI COBEPIICHCTBOBAHUS XapAKTEPUCTUK ANEKTPUUECKUX CXEM.

3agaun
[UIUHBI

JUCIIU-

I/ISY‘H/ITB IMPUHIMUIIBI IOCTPOCHUA HABUT'AIIMOHHBIX CUCTCM JICTATCIIbHBIX aIllla-
paToB, UX COCTAB, Pa3MCIUICHUC, TOPAAOK U PCIKUMBI UCITOJIb30BAHUS. O3Hako-
MUTBCA C OCHOBAMU TCOPHUU HAaBUT'AIIUU JICTATCIIbHBIX allllapaTOB, TCXHUYC-
CKHMHU CPEACTBAMU HABUT'AIMOHHBIX CUCTCM JICTATCJIBHBIX aIlllapaTOB HA3CM-
HBIX OOBEKTOB. Hay‘II/ITBCH IIPpOU3BOAUTDL PACUYCTHI U U3SMCPCHHA OCHOBHLIX Xa-
PAKTCPUCTUK HABUTAIUOHHBIX CUCTEM JICTATCIIbHBIX AIIapaToB. I/I3y‘II/ITI)
IIPUHIUIIBI IOCTPOCHUA (I)YHKI_[I/IOHEUIBHBIX CXEM HaBUT'allMOHHBIX CUCTECM JIC-
TATCIIbHBIX alllapaToB, UCIIOJIb30BAHUA BBIYMCIINTCIIFHON TEXHUKU JJI1 UX UC-

CJIICAOBAaHUA

OcHoBHble pa3zge- | 1.
JIbl / TEMBI QUCLH- | 2.
IUTUHBI 3.
TOB.

OCHOBBI HaBUT'allMH JICTATCJIbHBIX allllapaToB.
XapaKTepI/ICTI/IKI/I HaBUT'alIUOHHBIX CUCTCM JICTATCJIIbHBIX aIlllapaTOB.
AnnapaTHHe CpeacTBa pCUICHUA 3a/la4 HABUT'allUX JICTATCIIbHBIX alIiapa-

2 IlepeyeHb MUIAHUPYEMbIX Pe3yJIbTATOB 00yUeHHS N0 JMCHUILIHHE (MOAYJII0), CO-
OTHECEHHBIX ¢ HHAMKATOPAMH J0CTHKCHHUSI KOMIICTeHIH I

HpOIICCC N3YUCHUSA AUCHHUILINHBL «HaBI/IFaIII/IOHHI)Ie CHUCTCMBI JICTATCIBbHBIX aIlllapaTOB»
HampaBlieH Ha (OpMHUpPOBaHUE Clenyromux kommereHui B cootBeTcTBur ¢ GPI'OC BO u oc-
HOBHOU 00pa3oBaTenbHOM MporpamMmoin (Tabmuma 1):

Ta6n1/1ua 1- KOMHCTCHI_II/II/I W MHAUKATOPBI UX JOCTUKCHU

KOI[ 1 HAUMCHOBAHHEC KOMIICTCH-
O1H

Nuaukatopel JOCTHKEHUS

[Inanupyemsle pe3ynbTaTsl
00y4YeHMs [0 JUCLUIUINHE

[IpodeccronanbHble

[TK-1 Cnioco6eH BBIOTHATH pac-
YeT ¥ MPOEKTHPOBAHUE IJICKTPOH-
HBIX IPUOOPOB, CXEM M YCTPOKCTB
pazsIUYHOTO (QYHKIIMOHATHEHOTO
Ha3HA4YEeHUS

[IK-1.1 3Haet npuHIUIIBI
KOHCTPYHPOBAHHUSI OTIEITb-
HBIX aHAJIOTOBBIX OJIOKOB
ANEKTPOHHBIX TPUOOPOB
[IK-1.2 Ymeet npoBoAUTH
OIICHOYHBIE paCcUYEeThI XapakK-
TEPUCTHUK JIEKTPOHHBIX
prudopoB

3HaTh NPHUHLMIBI KOHCTPY-
WPOBAaHUS OT/AEIbHBIX aHa-
JOTOBBIX  OJIOKOB  3JIEK-
TPOHHBIX prudopoB
YMeTh NpOBOAUTE OLIEHOY-
Hbl€ pacyeTbl XapaKTepH-
CTHK SJIEKTPOHHBIX MHpUOO-
poB




TIK-1.3 Bnaneer HaBoikamMmu | BrnageTs HaBBIKAMH HOAIO-
MOATOTOBKH NMPUHIIUIIAATE- | TOBKA MPUHIUIIAATIBHBIX U
HBIX 1 MOHTAQKHBIX 3JICK- MOHTAaKHBIX AJIEKTpHUYE-
TPUYECKUX CXEM CKHX CXEM

3 MecTo AUCHUILUINHBI (MOYJIs1) B CTPYKTYpe 00pa3oBaTeIbHOI NPOrpaMMbl

Jucuunnuna «HaBurannoHHble CHCTEMBI JIeTaTeIbHBIX allapaTroB» u3ydaercd Ha 3, 4
Kypce, 6, 7 cemectpe.

JucuumnnuHa BXOAUT B cocTtaB Oioka 1 «/lucuuminuel (MOayNn)» U OTHOCUTCS K 6a3o0-
BOM 4acCTH.

Jlj1g 0CcBOEHUS TUCIUILIMHBI HEOOXOUMbI 3HAHUS, YMEHHUS, HABBIKU M / UJIM OMBIT MpaK-
TUYECKOH JesTeTbHOCTH, CPOPMHUPOBAHHBIE B IPOLECCE W3YUEHUS IUCHMIUIMH / MPAKTHK:
«DQNeKTpUYeCcKUue MauHBD, «MUKPOCXEMOTEXHHKA aHAJIOTOBBIX U LIU(PPOBBIX YCTPOUCTBY.

3HaHus, yMEHUS U HaBBIKU, CHOPMUPOBAHHBIE NIPU M3YYCHUU TUCHMILIMHBI «HaBuramu-
OHHBIE CUCTEMBI JIETATEIbHBIX alMapaToBy», OyAyT BOCTPEOOBAHBI IPHU U3yUYEHUU MOCIEAYIOIIUX
mucuuruinH: «CHucTeMbl 00pabOTKM M KOAMPOBaHUS HHGOpMaIm», «MoaeanpoBaHue 3JCK-
TPOHHBIX cXem», «/ICTOYHUKH BTOPUYHOTO 3JEKTponuTaHus», «[IpousBoicTBeHHAs MpPaKTHKA
(TexHonoruyeckasi (MPOEKTHO-TEXHOJIOIMYECKast) MpakTuka)», «lIpom3BoacTBEHHas NpaKTHKa
(MpeaIuIIOMHAs TIPAKTHKA).

JucuunnuHa «HaBuranimoHHbIE CUCTEMBI JIETATENbHBIX alllapaToB» YAaCTUYHO pealu3y-
eTcsi B popMe MPaKTUYECKOM MOATOTOBKH.

JucuunnuHa «HaBuranmoHHbIE CUCTEMBI JIETATENbHBIX allllapaToB» B paMKax BOCIHTA-
TeNbHOU pabOTHl HampaBiieHa Ha GOPMUPOBAHUE Yy O0YYAIOIIMXCS aKTUBHOM TI'pa)kIaHCKON MO-
3UIMH, YBAXEHUS K IIpaBaM U cBOOOJaM 4esl0OBEKa, 3HaAHMsI IIPABOBBIX OCHOB U 3aKOHOB, BOCIIH-
TaHUE YYBCTBA OTBETCTBEHHOCTH WJIM YMEHHUS apryMEHTHPOBATh, CAMOCTOSTEIBHO MBICIHUTD,
pa3BUBAaEeT TBOPYECTBO, NPO(ECCUOHATIBHBIE YMEHUSI WM TBOPUECKU PA3BUTOM JMYHOCTH, CHU-
CTEMBbl OCO3HAHHBIX 3HAHHM, OTBETCTBEHHOCTH 3a BBIMOJIHEHHE Y4€OHO-IIPOU3BOICTBEHHBIX 3a-
INaHu’ U T.J.

4 O0beM AUCHHMILIMHBI (MOLYJI51) B 3a4€THBIX eAUHULAX C YKa3aHHEM KOJIN4YeCTBa
aKajgeMM4YecKHX YacOB, BbIIeJICHHbIX HA KOHTAKTHYIO padoTy 00y4aromuxcs ¢ npenoaasBa-
TeseM (10 BHAaM y4eOHBIX 3aHATHIT) M HA CAMOCTOSATEJIbHYIO Pa00Ty 00y4aroImmuXxcst

OO6m1ast Tpy10€MKOCTh (00BhEM) TUCIUILIMHBI COCTaBIsAeT 3 3.€., 108 akaz. yac.
Pacnipenenenne oobeMa QUCHUILTUHBI (MOJIYJISI) IO BHJIaM y4eOHBIX 3aHSATHI MpeacTaB-
JIeHo B Tabnure 2.

Tabmuua 2 — O6beM TUCHUIIMHBI (MOJLYJIs) IO BUJAM YUeOHbIX 3aHATHH

O0BeM QUCIHATUTHHEI Bcero akanemu-
YEeCKHUX YacoB

OO0mmast TpyA0€MKOCTh TUCIIUTLTHHBI 108

KonTakTHas aynuropHasi padora odyqawinuxcsi ¢ npenogasareiem (mo | 10
BH/JIaM Y4eOHBIX 3aHSATHIi), BCEro

B ToM uncie:

3AHATHA JECKIUMOHHOI'0O THIIA (J'ICKI_[I/II/I N HUHBIC yqe6HLIe 3aHATUA, TTPEAY- 6
CMaTpUBarOIINC MPCUMYIICCTBCHHYIO MEpCaavdy qu6HOI>'I I/IH(I)OpMaI_II/II/I Ine-




JaroTUH4eCKUMHU pabOTHUKAMHU), B TOM 4Hcie B (popMe MpakTUYeCKOl moj-
TOTOBKU:

3aHSITUSI CEMHHAPCKOI0 THINA (CEMUHApbI, IPAKTUYECKUE 3aHATUSI, MPaK-
TUKYMBI, JJaOOpaTopHble pabOThl, KOJUIOKBUYMbl M MHbIC aHAJOTHYHBIE 3a-
HATHS), B TOM 4YHCle B (popMe MPaKTHIECKOM MO OTOBKH:

CamocrosiTesibHasi paboTa 00y4alOmMXCA U KOHTAKTHas padoTa, BKIIO-
yaromas TPYMNIOBbIE KOHCYJIbTAIIMU, WHIWBHAYAIbHYIO padoTy o0ydaro-
HIMXCSl C MpenojaBaTesisiMu (B TOM YHCII€ WHJWBHUAYyalbHbIE KOHCYJIbTa-
IIMN); B3aUMOJICHCTBUE B AJICKTPOHHOUW MH(OpPMaIIMOHHO-00pa30BaTEIbLHOM
cpene By3a

94

[TpomexyTouHas arTecTanus 00yJaromuxcs — 3a4eT ¢ OLEHKOM

5 Conepxxanue TMCUUIIMHBI (MOAYJIs), CTPYKTYPHMPOBAaHHOE 110 TeMaM (pa3aesam)
€ YKa3aHMeM OTBeICHHOI0 HA HUX KOJIHYeCTBA aKAIeMUYEeCKUX YACOB H BU/I0B Y4eOHOM

padoThI

Tabmuna 3 — CTpyKTypa B coiep>KaHue JUCIUILTAHBI (MOTYJIs)

HawnmeHnoBaHMe pa3iesioB, TEM U CO- Bunpl yaeOHOI pabOThI, BKIIFOYAst CAMOCTOSATEIILHYIO
Jep>KaHue MaTepuana paboTy oOyJaroumxcsi ¥ TpyJA0€MKOCTh (B Yacax)

IHIUMHUCA

KonTaktHas pabora mpenogaBatens ¢ ooyyato- | CPC

(mpakTUyeckue
3aQHSTHSL)

Jlexuun CeMuHnapckue JlaGoparopHble
3aHATHSA

Pazgea 1 Paguorexuuyeckue cpea-
CTBa HABUTALMU

Tema 1.1 Opranuzamnusi paauoTEeXHU- 0.2
yeCcKoro o0ecreueHus MoJeToB

Tema 1.2 OOmias xapakTepucTuka pa- 0.2
nuotexHuueckux  cpencts  (PTCp)
obecrieueHys MoJIeTOB

Tema 1.3 OkcmryaranuonHo- 0.5
TeXHU4eckue xapakrepuctuku PTCp

Tema 1.4 ®usnueckue OCHOBBI paau- 0.5
OHaBUTAILIUU

Pemenue 3amau B cpene LabVIEW.
VYerpoiictBo NI USRP-2953R, ero
HACTPOMKa W TIPUHIMITEI PAaOOTHI B
nporpamme RADAR Signal Simulator

0.44

YcerpoiictBo (opMUpOBaHUS U COTJIa-
COBaHHOW (HUIIBTpAlM HMMITYJIHCHOTO
CHTHaJIa C JIMHEMHOW YaCTOTHOW MOJY-

0.75




JIsuen

M3yueHre TEOPETUYECKUX pPAa3JIeIoB
JUCIUTUTHHBI, TIOATOTOBKA K 3aHATHIM
CEMHHApCKOTO THUIA, IOATOTOBKA U
oopMIICHHE pPACYETHO-TpadUICCKOM
paboThI

20

Pa3znesa 2 MeToabl n3MepeHUs OC-
HOBHBIX XapPaKTePUCTUK HA3eMHBIX
PaaHOTEXHUYECKHUX CPeICTB HABH-

ranuu

Tema 2.1 MeToasl paanoIOKalMOH-
HOro 0030pa NpoCTpaHCTBa

0.3

Tema 2.2 Metonbl onpeneneHus me-
CTOIIOJIOKEHUSI 0OBEKTOB

0.3

Tema 2.3 Metoa u3mepeHus yrioBou
CKOPOCTH JIBH>KEHHSI OOBEKTOB

0.3

Tema 2.4 MeTobl OCTPOEHUS U3ME-
puTeneil HaBUTallMOHHBIX MMapaMeTPOB
CIIEAAIIETO THUIIA

0.2

YeTpoiicTBO (OpMHUPOBAHUS U COTJIA-
COBaHMS (WIBTPAIIUN HMITYIBCHOTO
curHana c¢ (a3oBoii MceBaOCTyYaiHOM
MaHUNYJIALUEN

0.75

VYerpolicTBo ¢hopMUpOBaHUS U KOppe-
JSIMKA 00pabOTKM UMITYJIBCHOTO CHT-
Hama c¢ (as3oBoil TMceBaOCTyYalHON
MaHUNYJIALUEN

0.75

W3yueHne TEOpEeTUYECKUX pPa3esoB
JUCLHUIIIINHBL, TOATOTOBKA K 3aHATHUIM
CEMUHApPCKOr0 THUIIA, IOArOTOBKAa M
odopmieHue pacueTHO-Tpaduueckont
paboTsl

27

Pa3nes 3 Buabl Ha3eMHBIX paano-
TeXHUYECKHX CPEeACTB HABUTALMHU

Tema 3.1 Hazemnsie PTCp oGecrieue-
HUS ITIOJICTOB

0.5

Tema 3.2 MapkepHble paaiOMasKku

0.5

Tema 3.3 Paguomassudble CUCTEMEI I10-
caaxu (PMCII)

0.5

Tema 3.4 Haszemuble panuonesneHra-
TOPBI

0.5




Tema 3.5 JlanpHOMEpHBIE paJUOHABU- 0.5
TalMOHHBIC CUCTEMBI

Tema 3.6 YriomepHO-IaIbHOMEPHBIC 0.5
PaJMOHABHUT AIIOHHBIC CUCTEMBI

Tema 3.7 Hazemnbie paariosioKaliioH- 0.5
HBIE CUCTEMBI

[MudpoBoe ycTpoiicTBO OOHaApyKEHHE 0.44
NaYKd KOTEPEHTHBIX HMITYJIbCOB Ha
(hOHE MacCUBHBIX TOMEX

[TocTpoeHne  crnenHaIU3UPOBAHHOTO 0.44
nporeccopa 1ubpoBoil  00pabOTKH
HEKOTEPEHTHOHN Ma4YKu pPaHOUMITYIIb-
coB 003opHoit PJIC

[locTpoenue  crnenuaIU3uPOBAHHOTO 0.44
npormeccopa u(poBor  00pabOTKH
MAYKU HEKOTCPEHTHBIX PATUOUMITYIIb-
coB 0030opHoH PJIC B pexxume JI0KHOM
TPEBOTH

M3yueHre TEOPETUYECCKUX PAa3JIEIIOB 47
JUCITUTUIAHBI, TIOJTOTOBKA K 3aHSITHSIM
CEMHHApCKOTO THUIA, IOATOTOBKA U
oopMIICHHE pPACYETHO-TpadUICCKOM
paboThI

HUTOI'O no aucuuminHe 6 - 4 94

6 BueaynuTopHasi caMoCTOsITeIbHASI PA00Ta 00y4aIOIIMXCHA MO IMCUHUILIUHE (MOAY-
JI10)

[Ipu nmaHUpOBaHUH CAMOCTOSTEIBLHON PabOThI CTYACHTY PEKOMEHYETCSI pPYKOBOICTBO-
BaThCS CIEAYIOIIUM paclpeeeHUEM YacOB Ha CaMOCTOATEIbHYIO paboTy (Tabmuia 4):

Tabnuia 4 — Pexomenyemoe pacnpeieJieHue 4acoB Ha CaMOCTOSITEIbHYIO paboTy

KommnoHeHTBI caMoCTOSITEIbHOI PadoThI KonuyecTBo yacos
M3ydeHne TeOpeTHUECKUX pa3/IeoB AUCIUIIINHbI 30
[ToaroTOBKA K 3aHATHUSM CEMHHAPCKOTO THITA 30
[ToarotoBka u opopmienue Pacuerno-rpaduueckoit paboThl 34
94

7 OueHoYHBbIE CPeCTBA IJIfl NPOBEACHUS TEKYIIEro KOHTPOJISI M IPOMEKYTOYHOMI
arTecTAlMU O0YYAKOIIMXCH M0 AMCHUIIMHE (MOYJII0)




8

cDOHI[ OIICHOYHLIX CPCACTB MJIA IMPOBCACHHUA TCKYLICTO KOHTPOJIA YCIICBAEMOCTU U MPO-
MEXKYTOYHOM aTTecTaluu npeacTtasieH B [Ipunoxenun 1.

TlonHpIl KOMILIEKT KOHTPOJIbHBIX SaI[aHI/Ifl WM UHBIX MaTCpuajioB, HGO6XOIII/IMBIX JJIA
OLICHMBAHMSI PE3yJAbTATOB O0YyUEHHUS MO AUCHMILTUHE (MOAYIIO), MPAKTUKE XpaHUTCA Ha Kaden-
pe-pa3paboTurke B OyMakHOM U 3JICKTPOHHOM BHJIE.

8 YueOHo-MeToaMUYecKOe U HHPOPMALMOHHOE o0ecTiedeHne JUCHUIIMHBI (MOIYJIA)

8.1 OcHoBHasi JInTepaTypa

1) Ckpseinauk, O.H. PagnoHaBUTallMOHHBIC CHCTEMbI BO3AYIIHBIX CYI0B [DJIEKTPOH-
HbI pecypc]: YueOnuk. — M.: UHOPA-M, 2014. — 348 ¢. // ZNANIUM.COM : sneKkTpoHHO-
oubmmoreuynas cucrema. — Pexxum gocryna: http://znanium.com/bookread2.php?book=399612,
OTpaHUYEHHBIN. — 3arj. ¢ 3KpaHa.

2) Tankun, B.H. Mertoabl ompejeicHus HaBUTallMOHHBIX [apaMETPOB TMOIABHIKHBIX
CPEICTB C MCIOJIb30BAaHUEM CITYTHUKOBOW paauoHaBurannoHHoil cuctembsl ['JIOHACC [Dnek-
TpoHHBII pecypc]|: monorpadus / B.H. Tsankun, E.H. I'apun. — Kpacnosipck: Cu6. denep. yH-T,
2012. — 260 c. // ZNANIUM.COM: 351eKTpOHHO-OMOIMOTEYHAsI cucTemMa. — PexuM gocryna:
http://znanium.com/bookread2.php?book=442662, orpaHu4eHHbIN. — 3aril. ¢ IKpaHa.

3) Adonun, A.A. MukponpoliieccopHasi TEXHHKa B IPUOOpax, CHCTEMaX M KOMILICKCaxX
OpUEHTAIlNK, HAaBUTALIMM U YIPABIICHHUS JIETAaTeNbHBIX ammapaToB [DIEKTPOHHBIN pecypc]| :
yaeOHoe mmocobue K abopatopHbiM pabotam / A.A. Adonun, I'.I'. SImamieB. — DIEKTPOH. TEK-
ctoBble ganHble. — CapatoB: Ail [lu Op Menua, 2015. — 143 c. // IPRbooks : snexTpoHHO-
Ooubmuoreynast cucremMa. — Pexxum moctyma: http://www.iprbookshop.ru/40398.html, orpanmu-
YEeHHBIN. — 3arl. ¢ 9KpaHa.

8.2 lonoiHuTeE/ILHAS JIUTEpaTypa

1) Jarumkwu [DaeKTpOHHBIN pecypc] : cpaBouHoe mocobue / B.M. Illapamos [u ap.]. —
DnekTpoH. TekcToBble AaHHble. — M. : Texnocdepa, 2012. — 624 c. // IPRbooks : anexTponHo-
Ooubmuoreynast cucremMa. — Pexxum poctyma: http://www.iprbookshop.ru/16974.html, orpanm-
YEeHHBIN. — 3aril. ¢ FKpaHa.

2) boros, M. . BesieHre B TEOPUIO PaTUOIOKAIIMOHHBIX CUCTEM [ DJIEKTPOHHBINH pe-
cypc] : monorpadus / M. U. botos, B. A. Bsaxupes, B. B. JleBotuak; pen. M. . botos. - Kpac-
Hosipck: Cub. denep. yu-t, 2012. - 394 ¢. // ZNANIUM.COM: »1eKTpOHHO-OMOIMOTEYHAS CH-
crema. — Pexxum poctyna: http://znanium.com/bookread2.php?book=492976, orpaHu4eHHbINA. —
3ari. ¢ ’KpaHa.

3) Ko3znos, B.I'. TexHuyeckas OdKCIUTyaTallusl pPaaHOdJICKTPOHHOTO 00OpPYIOBaHHS
[DnexTpoHHBIH pecypc] : yuebHoe mocodue / B.I'. Ko310B. — D1eKTpOH. TEeKCTOBbIE JaHHBIE. —
Tomck: ToMCKMII TOCYIapCTBEHHBII YHUBEPCUTET CUCTEM YIPABICHHUS U PATHOIIICKTPOHHKH,
Onp Kontent, 2012. — 133 c. // IPRbooks : anekrpoHHO-0MOIMOTEYHast cucteMa. — Pexxum 11o-
cryna: http://www.iprbookshop.ru/13988.html, orpanuuennsiii. — 3ari. ¢ 3KpaHa.

4) Memuxos, C.B. Beenenue B criennanbHocTh "Cpe/icTBa CBSI3H C MOIBHKHBIMU 00b-
extamu" [DneKTpoHHBIN pecypce] : yuedHoe nocodue / C.B. Menuxos, U.A. Konecos. — Dnek-
TPOH. TEKCTOBBIE aHHbIE. — ToMck: ToMCKHI rocynapcTBeHHBIN YHUBEPCUTET CHUCTEM YIIpaBJie-
HUs U paanosnekTpoHuku, 2009. — 154 c. // IPRbooks : anekTpoHHO-OnONIHOTEYHAs cucTeMa. —
Pexum noctyna: http://www.iprbookshop.ru/13926.html, orpanuuennsrii. — 3ari. ¢ skpaHa.

8.3 Meroanuyeckue yKazaHus AJI CTYACHTOB 10 OCBOCHHMIO AUCIUILIMHbBI

1) AmocoB, O.C. MogenupoBanue ¥ HCCIEOBaHUE MUQPPOBOTO THPOCKOIMA C HC-
nosab3oBanueM obopynosanuss NI MyRIO u garunka Gyroscope: METOAMUECKUE yKa3aHHUS K Jia-
6oparopubiM pabotam [Tekcr] / O.C. Amocos, C.I'. baena. - Komcomonbsck-ma-Amype: PI'BOY
BO «KHAI'TY», 2016. - 22 c. (Metoanueckue ykazanus oT kadeapsl [19 — 30 2k3.).

2) Amocos, O.C. MoaenupoBanue U UCCIeI0BaHUE TU(PPOBOTO KOMITaca ¢ MUCIOIb-
3oBanueM obopynoBanus MyRIO NI u natumka Compass: METOAMYECKHE YKa3aHUsS K jabopa-
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TopHbIM pabotam [Tekcr] / O.C. Amocos, C.I'. baena - Komcomonbsck-Ha-Amype: ®T'BOY BO
«KHAT'TY», 2016. — 24 c. (Metoanueckue ykazanus oT kadenpsr [19 — 30 5k3.).

3) Amocos, O.C. M3yuyeHne npuHUUIIOB paOOThl U YIpaBJIEHUSI B CUCTEME BEPTHU-
KaJIbHOTO B3JIeTa M MOCAJKH JIETATEIBHOTO arapaTa ¢ ucrnojibzoBanueM miatdopmel ELVIS NI
u tpeHaxkepa QNET VTOL. Ynpasnenue o Toky [TekcT]: MeTomudyeckue ykazanus K jgabopa-
topHbIM padoram /cocT.. O.C. Amocos, C.I'. baena. - Komcomonbsck-Ha-Amype: ®I'BOY BO
«KHAT'TY», 2016. — 21 c. (Metonudeckue ykazanus ot kadeaps [13 — 30 7k3.)

4) MonenupoBaHue U UCCIEIOBAaHUE JAaTYMKOB U YCTPOICTB PaJnO’IEKTPOHHBIX U
paguoTexHudeckux cuctem: yued. mocodbue / Coct. O.C. Amocos, C.I'. AmocoBa. — Komco-
Mosbck-Ha-AMype: PI'BOY BO «KHAT'Y», 2018. — 135 c.

8.4 CoBpemeHnHble mnpodeccHOHATbHBIE 0a3bl JaHHBIX M HH(POPMALMOHHBbIE
CIPaBOYHbIE CHCTEMbI, HCIOJIb3yeMble MPU OCYIECTBJIEHHN 00Pa30BaTEIbHOTO
npoiecca no JUCHHUILIHHE

1) DnextponHas 6ubaroTeuHast cucrema http://www.znanium.com.

2) DneKTpOHHBIN MmopTaj Hay4Hou JuTeparypsl http://www.elibrary.ru.

8.5 Ilepeuenn pecypcoB HHGOPMAIMOHHO-TEeJIEKOMMYHHKAIHOHHO¥ ceTH
«HHTEepHEeT», HEOOXOAMMBIX /1JIsl 0CBOECHHS THCIUIIUHBI (MOIYJIsT)

1) BoproBble paaro3IeKTPOHHBIC CUCTEMBI http://repo.ssau.ru

2) Cucrema paaroCBs3H C MOABMKHBIMU 00BbekTaMu http://findpatent.rwypatent

3) Cucrema paauoCBs3H ¢ MOABMKHBIMU 00bekTaMu http://edrid.ruwrid

8.6 JIMIeH3M0HHOe M CBOOOJHO pacipocrpansieMoe InporpaMmmHoce oﬁecneqe}me,
HUCIMOJb3yeMO€ npu OCyIIeCTBJICHUH 06pa30BaTe.]IbHOF0 nmpomecca mo

AUCHHUIIJINHE

Tabmuna 7 — [lepedeHp UCTIONB3yeMOro MPOTPAMMHOTO 00eCTeueHUs

HaunmenoBanue [10 PexBU3UTHI / yCIOBHSI NCTIOJIb30BAHUS
Microsoft Imagine Premium Jluuensnonnslii jorosop A2223 Ne008/65 ot 11.01.2019
OpenOffice CBoOoOHAs JUICH3US, YCIOBUS HCIOJB30BAHUS 10 CCBUIKE:
https://www.openoffice.org/license.html
NI LabView Axkanemuueckast JuieH3us, gorosop AD44 Ne 036/51 or
04.02.2015, JInuensunonusi guck Ne 781851-3599

9 OpraHu3alMOHHO-TIEIATOTHYECKHE YCI0BUS

Opranuzanus 00pa3oBaTeIbHOIO MPoLEcca PerlaMeHTUpyeTcs y4eOHbIM TUIAHOM M pac-
NUCaHUeM Yy4eOHbIX 3aHATUH. SI3bIKk 00ydeHus (mpenojaBaHus) - pycckuil. Jlyisg Bcex BUAOB
ayJUTOPHBIX 3aHATUN aKaJIeMUYECKUN Yac YCTaHABIMBAETCS MPOIOJIKUTEIBHOCTBIO 45 MUHYT.

IIpn dopmupoBanuM cBOEW MHAMBHIYaTbHOM 00pa3oBaTENbHON TpaeKTOPUH 00ydaro-
IIMHACS UMEET MPaBoO Ha Mepe3ayeT COOTBETCTBYIOUINX TUCHUIUIMH U MPO(ECCHOHATBHBIX MOJY-
Jiel, OCBOEHHBIX B MPOIIECCE MPEAIECTBYIONMIET0 00yYeHHs, KOTOPBIA 0CBOOOXK1aeT 00yJarole-
rocsi OT HEOOXOMMOCTH UX MTOBTOPHOTO OCBOEHHUS.

9.1 O0pa3oBaresibHbIE TEXHOJIOTHU

YueOHebIit mponuece npu mnpernogaBaHuu Kypca OCHOBBIBACTCA HA MCIOJIB30BAHUHW Tpadu-
IOUOHHBIX, MHHOBAIIMOHHBIX H I/IH(i)OpMaLII/IOHHI)IX O6p330BaTeJ'H)HBIX TEXHOJIOTHH. Tpa)II/IHI/IOH-
HBIC O6pa30BaTeJ'IBHBIe TCXHOJIOTHU TPCACTABJICHBI JICKIIUAMHW U CEMHUHAPCKUMU (HpaKTI/ILIeCKI/I-
MI/I) 3aHATUSIMH. I/IHHOBaHI/IOHHBIe O6paSOBaTeJ'IBHBIe TEXHOJIOTHHU HCIIOJIB3YIOTCA B BUJAC HIHMPO-


http://www.znanium.com/
http://www.elibrary.ru/
http://repo.ssau.ru/
https://www.openoffice.org/license.html
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KOTO IIPUMEHEHUS aKTUBHBIX U MHTEPAKTUBHBIX (OpM NpoBeaeHus 3anatuii. Mudopmarmonusie
00pa3oBaTeNbHbIE TEXHOJIOTMH DPEATM3YIOTCS IYyTEM aKTUBU3ALUMU CaMOCTOSTENbHON paboThI
CTYACHTOB B MH(OPMAIIMOHHON 00pa3oBaTeNbHOM cpere.

9.2 3anaTHd JeKIMOHHOI0 THIIA

JIeKMOHHBII Kypc MpeanoiaraeT CUCTEMaTU3UPOBAHHOE M3JI0)KEHHE OCHOBHBIX BOIPO-
COB Y4eOHOI0 IJIaHa.

Ha mepBoii niexiuu gekTop 0053aH MpeaynpeanTh CTYICHTOB, IPUMEHUTEIHFHO K KAKOMY
6a3oBoMy yueOHUKY (yueOHUKaM, y4eOHBIM IMOCOOHIM) OyAET MPOYUTaH KypC.

JIeKMOHHBIN Kypc MOJDKEH JaBaTh HaMOONbIIMI 00beM MH(OpMAaLUM U 00eCreynBaTh
Oouiee TIIyOOKOE MMOHMMAaHKUE YU4eOHBIX BOIIPOCOB MPH 3HAYMTEILHO MEHBILCH 3aTpaTe BPEeMEHH,
94eM 3T0 TpeOyeTcsi OOJBIIMHCTBY CTYJCHTOB Ha CAMOCTOSTEIbHOE H3y4eHUE MaTepHaa.

9.3 3aHATHA CEMHHAPCKOI0 THIIA

CemuHapckue 3aHATHS NIPEJICTABIAIOT COOON JeTalu3altIo JEKIIMOHHOIO TEOPETUYECKO-
ro Marepuana, IpOBOAATCS B LEJAX 3aKPEILICHUs Kypca U OXBAaTBIBAIOT BCE OCHOBHBIE PA3/EIIbI.

OcHoBHO# (opMOIi TIPOBEJICHHSI CEMHUHAPOB SBJsIETCs 00CyXk/eHre Haunbosee npoliaeM-
HBIX U CIIO)KHBIX BOIPOCOB IO OTAEIBHBIM TE€MaM, a TakXke pa3dop MpUMEPOB M CUTyalud B
ayJUTOPHBIX YCJIOBHsX. B 00s13aHHOCTH npenojaBareist BXOJAT: OKa3aHME METOJUYECKOH mo-
MOIIY ¥ KOHCYJIbTUPOBAHHUE CTYJEHTOB 110 COOTBETCTBYIOIIMM TEMaM Kypca.

AKTHBHOCTb HA CEMUHAPCKUX 3aHATHUSIX OLICHUBAETCS IO CIEAYIOIIMM KPUTEPUSIM:

- OTBETHI Ha BOIPOCHI, IIPEUIaracMble IIPErnoIaBaTeeM;

- y4acTue B JUCKYCCUSX;

- BBIIIOJIHEHUE MPOEKTHBIX U MHBIX 3aJaHU;

- aCCUCTUPOBAHUE MPEINOJIABATENI0 B IPOBEACHUN 3aHATHH.

OTBeT 10JKeH ObITh apryMEHTUPOBAHHBIM, PA3BEPHYTHIM, HE OIHOCIIOKHBIM, COJEPKATh
CCBIJIKM HA MCTOYHMKH.

Jloknansl ¥ ONIIOHUPOBAHHUE JTOKJIAJO0B IPOBEPSIOT CTENEHBb BIAJCHUS TEOPETHYECKUM
MaTepHaJIOM, a TAKXKe KOPPEKTHOCTb U CTPOTOCTh PACCYKIACHUM.

OneHuBaHUE 3a/1aHUM, BBIOJIHEHHBIX HA CEMHUHApPCKOM 3aHSTHUU, BXOJUT B HAKOIJICH-

HYIO OLIEHKY.
9.4 CamocrosiTe/ibHasi padoTa 00y4aloUUXcs M0 AUCHUIIHHE (MOAYJII0)

CamocrosrenbHas paboTa CTYIEHTOB — 3TO HPOILECC aKTUBHOTIO, II€JIEHAINPABICHHOIO
NpUOOpPETEHUs! CTYJACHTOM HOBBIX 3HAHUM, yMEHUHN 0€3 HEeNmOCPEeICTBEHHOr0 y4JacTHsl Mpenoja-
BaTelsl, XapaKTepU3YIOIUICS MpeAMETHOW HampaBIeHHOCTbIO, 3(()EKTUBHBIM KOHTpPOJIEM U
OLIEHKOM pe3ybTaToB AEATEIbHOCTH 00YUYaroIIerocs.

Lenu camocTosTENLHON pabOTHI:

- CUCTEMaTu3alusl U 3aKpEIUICHHE TIOJYYEHHBIX TEOPETHUECKUX 3HAHUM U NMMPAKTHYECKUX
YMEHUU CTYJIEHTOB;

- yrayOJieHHe U pacliupeHne TEOPEeTUUECKUX 3HAHUM;

- (popMupoBaHME YMEHHUH HCIOJIb30BaTh HOPMATUBHYIO U CIPABOYHYIO JOKYMEHTAIHIO,
CIEHUATIBHYIO JTUTEPATYPY;

- pa3BUTHE TIO3HABATENILHBIX CIIOCOOHOCTEH, aKTUBHOCTH CTYAEHTOB, OTBETCTBEHHOCTH U
OpraHNU30BaHHOCTH;

- (hOpMHUPOBAHHUE CAMOCTOSITEILHOCTH MBIIIICHHS], TBOPUYECKOW MHUIIUATUBBI, CIIOCOOHO-
CTEH K CAMOPA3BUTHUIO, CAMOCOBEPIICHCTBOBAHUIO M CaMOpeaIn3aliiy;

- pa3BUTHE UCCIIEN0BATEIBCKUX YMEHUN U aKaJIEMUYECKUX HABBIKOB.
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CaMocTtosiTenpHasi paboTa MOXKET OCYIIECTBIATHCS WHAWBHIYATHLHO WU TPYIIAMHU CTY-
JIEHTOB B 3aBUCUMOCTH OT 1I€JIU, 00BbEMa, YPOBHS CII0KHOCTH, KOHKPETHOM TeMaTHKH.

TexHoJIOTHS OpraHU3aIMK CAMOCTOSTEIILHON pabOThl CTYJACHTOB BKIIFOYACT MCIIOJIB30Ba-
HUE UHPOPMAIIMOHHBIX U MaTePUAIbHO-TEXHUYECKIX PECYPCOB YHUBEPCUTETA.

KoHTponb pe3ynbTaToB BHEAYAMTOPHOH CAaMOCTOSITEIBHON pabOThI CTYIEHTOB MOXET
MIPOXOJNTHh B TUCbMEHHOM, YCTHON MJIM CMEIIaHHOU (hopme.

CTyneHThl JOJDKHBI TOIXOIUTh K CaMOCTOSATENbHOW paboTe Kak K HauBaKHEHIIEMY
CPEICTBY 3aKpEIUICHUS U Pa3BUTHUSI TEOPETHUUYECKUX 3HAHUH, BHIPAOOTKE €MHCTBA B3IJISJIOB Ha
OTJIeIbHBIC BOMIPOCKHI Kypca, MPHOOPETEHUsT ONPE/ICIICHHBIX HABBIKOB M UCTOJIh30BaHUs mpodec-
CHUOHAJILHOW JIUTEPaTYPBHI.

9.5 MeToanueckue yKkazaHus JJIs1 00y4AIOIIMXCS M0 OCBOEHHUIO TM CIIAIIJINHbI

[Tpu M3yd4eHun AUCHUILTIHBI 00yYarOIUMCS IIeTIECO00Pa3HO BBIIOJIHATH CIEAYIOIINE pe-
KOMEHALNH:

1. U3yuenne yueOHOM TUCIMITIIMHBI TOJHKHO BECTUCH CUCTEMAaTHUECKH.

2. Ilocne n3yuyeHust Kakoro-imbo pasjena 1no yueOHUKY MM KOHCHEKTHBIM MaTepuajiam
PEKOMEHIYETCS 10 NaMsATH BOCIIPOU3BECTH OCHOBHBIE TEPMHUHBI, OIIPEACIICHHUS, TIOHATUS pa3ze-
na.

3. Ocoboe BHUMaHKE CIIEyeT YACTUTh BHIIIOJHEHUIO OTYETOB 110 MPAKTHIECKUM 3aHATH-
SM ¥ UHJMBHIyalbHBIM KOMIUIEKCHBIM 33JJaHUSM Ha CAMOCTOSATENBbHYIO paboTy.

4. Bcs TemaTvKa BOIIPOCOB, U3Y4aE€MbIX CaMOCTOSITENIBHO, 337a€TCs Ha JEKUUAX Mpeno-
naBaresneM. M jke 1aroTcs HCTOYHMKH (B MEPBYIO O4epe/ib BHOBb M3aHHBIE B IEPUOANYECKON
Hay4yHOW JuTepaType) 1uist 0oJiee 1eTalbHOI0 MOHUMAHUS BOIIPOCOB, 03BYUEHHBIX Ha JIEKIUH.

IIpu camocTosTeNEHON MPOPabOTKE Kypca 00yUdaroUIrecs J0JKHBI:

- IPOCMATPHUBATh OCHOBHBIE ONPECNICHHS U (DaKThI;

- MOBTOPUTH 3aKOHCIIEKTUPOBAHHBIM Ha JIEKIIMOHHOM 3aHATUU MaTepual U JOINOJHUTH
€ro ¢ y4eTOM PEKOMEHJOBAHHOM M0 JaHHOM TEME JIMTepaTyphl;

- U3yYUTh PEKOMEHOBAHHYIO JIUTEPATYpy, COCTABIIATH T€3UCHI, AHHOTALIMM U KOHCIIEKTHI
HanOoJiee BAXKHEIX MOMEHTOB;

- CAMOCTOSATEIBHO BBIIOJIHATD 3a/1aHKs, AHAJIOTUYHBIC NIPEJIaraéMbIM Ha 3aHATUSAX;

- HCII0JIb30BAaTh JUIsl CAMOIIPOBEPKHU MaTepuabl (OH/Ia OLIEHOUYHBIX CPEJICTB.

10 Onucanne MaTepHaJbHO-TEXHHYECKOro odecnedeHusi, He00X0UMOro IS 0CYy-
1eCTBJIeHUs] 00Pa30BaTEIbHOIO NIPOLecca 10 JUCHUILINHE (MOAYJII0)

10.1 YueOHo-12a00paTopHOE 000pyAOBaHUE

Ta6nuia 8 — [lepeuens o0opyaoBaHus JabopaTOpUn

Aynutopus HaHMe(iZggg::OegﬁgTopnn Ucnonszyemoe o6opyaoBaHue
211/3 JlaGopaTopusi KOMITBIOTEPHO- | IEPCOHATBHBIE KOMIBIOTEPHI
ro npoektupoBanust u mozae- | NI myRIO u na6op narunkoB Mechatronics Kit
JIMPOBAHHUSI
306/3 JlaGopatopusi pagnodJIeKTPO- | IEPCOHATBHBIE KOMIIBIOTEPHI
HUKU ycrpoiictBo NI USRP-2953R

10.2 TexHuueckue U 31eKTPOHHbIE CPeICTBA 00yYeHU

[Tpu npoBeneHnn 3aHATUN UCHIOIB3YETCs ayAUTOpHUs, 000pyI0BaHHAs IIPOEKTOPOM (CTa-
[IMOHAPHBIM WJIM NIEPEHOCHBIM) JUIsl 0TOOpaxkeHus npeseHTtanuii. Kpome Toro, nmpu nmposeneHnn
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JCKIMHA U MPAKTUYECKUX 3aHATHH HEOOX0IUM KOMITBIOTEP C YCTAaHOBJICHHBIM Ha HEM Opay3epom
U IPOTrPaMMHBIM 00€CIIeYeHUEM JUIsl IEMOHCTPALMK IPE3eHTalUM.

11 Unnie cBeaenus

MeToauuyecKue PE€KOMEHIANNH 110 oﬁyqenmo JUI ¢ OrpaHU4Y€HHBIMHA BO3MOKHO-
CTSAMH 310POBbA 1 UHBAJIMAOB

OcBoeHme NUCIUILTMHBI 00yYaOIUMUCS C OTPAaHUYEHHBIMU BO3MOXXHOCTSIMU 3/10POBBSI
MOYET OBITh OPraHM30BaHO KAK COBMECTHO C JAPYIMMHU OOy4aroIMMUCS, TaK U B OTIEJIbHBIX
rpynmnax. [Ipennonaratorcs cienuaibHble YCIOBHS ISl ITOIY4EHUsT 00pa3oBaHMs 00yJaronuMu-
Csl C OTPAHUYEHHBIMU BO3MOXHOCTSIMU 3/I0POBbSL.

[Tpodeccopcko-nierarorndeckuii cocTaB 3HAKOMHUTCSI C TICUXOJI0T0-(DU3HOTOTHIECKIUMHU
0COOEHHOCTAMHM O0YYaroIIMXCsl MHBAINIOB U JIML[ C OIPAaHUYEHHBIMH BO3MOKHOCTSIMH 3]10pO-
Bbsl, MHAWBUIYAIBHBIMU MPOrpaMMaMH peaOWIUTallii UHBATHIOB (pu Hamuuuu). [Ipu HEeoO-
XOJUMOCTH OCYLIECTBIISIETCS IOMOJHUTENIbHAS MOJAEepKKa IPenoJaBaHus ThbIOTOPAMH, HCHXO-
JIoTaMH, COLIMAJIbHBIMU paOOTHUKAMU, IPOIIEIIIMMHU [TOATOTOBKY aCCUCTEHTaMHU.

B cootBercTBHM ¢ MeTOIMYECKMMHU peKoMeHAauusaMu MunoopHayku P® (yTB. 8 anpens
2014 r. N AK-44/05BH) B Kypce MpEAIoaraeTcsi MCIOJIb30BaTh COIMAIbHO-aKTUBHBIE H pe-
(IiekcuBHBIE METO/IbI 00YUEHUS], TEXHOJIOIMH COLIMOKYIbTYPHON peaOUINTALUu C LENbI0 OKa3a-
HUS [IOMOILM B YCTAaHOBJICHUH IOJIHOLIEHHBIX MEXJIMYHOCTHBIX OTHOLLIEHUH C APYrUMU CTY/EH-
TaMH, CO3JJaHUH KOM(pOPTHOIO IICUXOJIOTHYECKOT0 KIMMara B cTyeHdeckol rpymne. I[Tondop u
pa3paboTka yueOHBIX MaTepUaioB MPOU3BOAATCA C YUYE€TOM NPEAOCTaBICHUS MaTepuana B pas-
JUYHBIX (hopMax: ayauagbHOW, BHU3YaJIbHOW, C HCIOJIb30BAHUEM CIELMAIbHBIX TEXHMYECKUX
CpeACTB U MH(POPMAITMOHHBIX CUCTEM.

OcBoenne nuctuiinHabl Junamu ¢ OB3 ocyliecTBiseTcst ¢ UCIOIb30BaHUEM CPEICTB
00yudeHus1 00ILEero M ClelraibHOro Ha3HaueHus (IepCOHATBHOTO U KOJUIEKTUBHOIO HCIOJIB30-
BaHUs). MarepuaabHO-TEXHHUUYECKOe 00ecrieueHHre MpelycMaTpUuBaeT MPUCIIOCO0IEHHE ayIuTO-
puii k Hyxaam i ¢ OB3.

dopma NpoBeACHUs aTTECTALMK IJIs CTYACHTOB-UHBAJIMI0B YCTaHABIMBAETCS C YUETOM
WHIUBUIYAJIbHBIX TICHX0(pU3NUYecKux ocoberHocten. s ctynentoB ¢ OB3 npenycmaTpuBaet-
cs1 1ocTymHas popma Mpe1oCTaBIeHUs 331aHUH OLIEHOYHBIX CPE/ICTB, @ UMEHHO:

- B TIEYaTHOW WIM DJIEKTPOHHOM ¢dopme (Uil JUI € HapyLIEHUSMH OIOPHO-
JIBUTATENILHOTO amrapara);

- B IIeYaTHOM opMe WM JIEKTPOHHOHU (hopMe ¢ yBEIMYEHHBIM HIPU(TOM U KOHTPACTHO-
CTBIO (IUIs1 JIMI] C HApYIIEHUSIMHU CIIyXa, peuH, 3pEeHus);

- METO/IOM YTEHUS aCCUCTEHTOM 33a/1aHUs BCIYX (JUIs1 JIUL C HAPYIIEHUSIMU 3PEHMUS).

CryneHTaM ¢ MHBaJIMIHOCTBIO YBEIMYMBAETCS BPEMsI Ha MOATOTOBKY OTBETOB Ha KOH-
TPOJIbHBIE BONPOCHL. JIJi TakUX CTYIEHTOB IpeaycMaTpuBaeTCsl AOCTYNMHas (Gopma mpeaocTaB-
JIEHWS OTBETOB HA 3a/laHus, @ UMEHHO:

- IUCbMEHHO Ha OyMmare miM HabOpOM OTBETOB Ha KOMIIbIOTEpE (IJIs JIUL C HAapyILIEHU -
MU CIIyXa, peuH);

- BBIOOpPOM OTBETA U3 BO3ZMOXKHBIX BAPUAHTOB C UCIIOJIb30BAHUEM YCIIYT acCUCTEHTa (s
JIMI] C HapYLIEHUSIMU OIIOPHO-/BUTaTEIBLHOTO alIapara);

- YCTHO (17151 JIUL C HApYIIEHUSIMU 3PEHHSI, OOPHO-IBUTATEIBHOTO arnapara).

ITpu HEOOXOAMMOCTH 17151 00YUAIOMIMXCS ¢ MHBAJIMIHOCTBIO MPOLelypa OLICHUBAHUS pe-
3yJIbTaTOB O0yUYEHUSI MOKET MPOBOJIUTHCS B HECKOJIBKO ATAIOB.
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ITpunoxxenue 1

®OH/J ONEHOYHbIX CPEIACTB

o IMCIOMIIJIMHE

«HaBuranmoHHble CHCTEMbI JIETATEJIbHbBIX anmmaparoB»

Hanpanenune noaroToBku

11.03.04 DnexTpoHHKA U HAHO3JIEKTPO-
HUKa

Hamnpasnennocts (npoduins) oOpa3zoBarensHO mpo- [IpombliiieHHAs AIEKTPOHHUKA

rpaMMBbI
KBanugukanus BeITyCKHIKA bakanasp
["'on Hayasia NOArOTOBKHU (IO yueOHOMY IJIaHY) 2021
dopma o0yueHHs 3aounas Gopma
Texuonorust 00y4eHus Tpanuumonnas
Kype Cemectp TpynoeMKocCTs, 3.€.
3,4 6,7 3

Bun npomexyTouHOM arTecTauuu

ObecneunBaroliee moapasaesieHue

3ayeT ¢ OLEHKOH

Kadenpa «I[IpombliieHHAs 3I€KTPOHUKAY
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1 IlepeyeHb NIIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHUs 1O AUCHMILIMHE (MOLYJII0), CO-
OTHECEHHBbIX ¢ MHAMKATOPAMM JOCTHKEHUS] KOMIIETeHI UM

Ta6mmma 1 — KomneTeHImu 1 MHAMKATOPHI MX TOCTHXKCHHS

Konx 1 HanMeHOBaHNE KOMIIETEH-
ouu

I/IHI[I/IKaTOpBI JOCTHIXKCHU A

[Inanupyemble pe3ynabTaThl
0o0y4deHUs IO TUCITUILTNHE

[Ipodeccuonanpubie

I1K-1 CriocoGeH BBITIOIHATD pac-
YeT U MPOEKTUPOBAHUE AICKTPOH-
HBIX IPUOOPOB, CXEM U YCTPOMCTB
Pa3IMYHOTO PYHKIIMOHATHHOTO
Ha3HAYCHUS

[IK-1.1 3Haetr npuHIHUIIBI
KOHCTPYMPOBAHUSI OTIEIb-
HBIX aHAJOTI'OBEIX OJIOKOB
AJIEKTPOHHBIX TPHOOPOB
[1K-1.2 YmeeT npoBOAUTH
OIICHOYHBIE PAaCUYEThl XapakK-
TEPUCTHUK JICKTPOHHBIX
npubopoB

T1K-1.3 Bnageet HaBbIKAaMU
MOATOTOBKU NMPUHIUITHAAITb-
HBIX 1 MOHTa)KHBIX DJIEK-
TPUYECKUX CXEM

3HaTh NPUHLOUIBI KOHCTPY-
UPOBaHMS OTNEIbHBIX aHa-
JOTOBBIX ~ OJIOKOB  3JIEK-
TPOHHBIX npubopoB
YMeTh MpOBOIUTH OLEHOY-
HBIE pPACYEThl XapaKTepH-
CTUK D3JIEKTPOHHBIX IMPHOO-
poB

Brnaners HaBBIKaMu MOATO-
TOBKHM TMPHHIUIHAIBHBIX U
MOHT@XHBIX  JJIEKTpUYe-
CKHX CXEeM

Tab6suma 2 — [TacmopT ¢oHIa OIEHOYHBIX CPECTB

KonTposmpyembie dopMmupyemasi HaumenoBanue IMoka3aTenu oueHKH
pa3aednbl (TeMbl) I C- KOMIIeTeHIIU S OLIEHOYHOI0 Cpe/-
HMILJIMHBI CTBa
7 cemecTp
Paznensr 1-3 OIIK-2 Tect IIpaBUIBHOCTE  BBINIOJIHE-
HUS TecTa
Paznensr 1-3 OIIK-2 JlaGoparopHuble pa- | [IpaBUJIBHOCTH BBITIOJHEHUS
00THI 3alaHusl U apryMEHTHPOBaH
HOCTb OTBETOB
Paznensr 1-3 OIIK-2 PacuerHo- [TonHOTa M TNPaBUIBHOCTH
rpaduyueckas BBINTOJIHEHHSI paOOThI
paborta

2 Meroanveckne MaTepHaJibl, ONpeaesiioIue Mpoue1ypbl ONeHNBAHUS 3HAHUIA,
YMEHHi, HABBIKOB M (MJIH) ONBITA 1eATEJbHOCTH, XapaKTepu3yloume npouecc (popMupo-

BaHHUS KOMIIETEeHI M

Meroanueckue Matepuaibl, ONPEACIAIONINE TPOLEeIypbl OLICHUBAHUS 3HAHUN, YMEHUH,
HaBBIKOB U (MJIM) OTBITA JIEATENIHOCTH, PEACTABICHbI B BUJE TEXHOJIOTHUECKONW KapThl TUCIIHU-

IUIMHBI (Tabnuua 3).

Tabmuua 3 — TexHoJornyeckas kapra

HaumenoBanue
OLICHOYHOI0 CPeACTBA

Cpoku
BBINOJIHEHUSI

OLICHUBAHUA

Ixkana Kpurepun

OlICHUBAHUA




7 cemecTp
Ilpomesicymounan ammecmayus 6 gpopme «3auem ¢ OUeHKoOU»

1 | Tecr B Tteyenue | 20 6ammoB | 20 6amioB — 91-100 % mpaBUIbHBIX OTBETOB —
ceMecTpa BBICOKHI YpPOBEHb 3HAHU;
15 GamioB — 71-90 % npaBUIIBHBIX OTBETOB —
JIOCTaTOYHO BBICOKHUI YPOBEHb 3HAHUIA;
10 GamtoB — 61-70 % mpaBUILHBIX OTBETOB —
CpelHUI YPOBEHb 3HAHUIA;
5 6amnoB — 51-60 % mpaBUIBHBIX OTBETOB —
HU3KUH YPOBEHb 3HAHUI;
0 6aytoB — 0-50 % mpaBHIIBLHBIX OTBETOB —
OYEHb HU3KUI YPOBEHb 3HAHHM.
2 | JlaboparopHasi | B TedyeHHE | 5 OayIoB 5 GajIoB — CTYJEHT MOKa3aJl OTIMYHbIE
pabota 1 cemecTpa HAaBbIKW IPUMEHEHUS NIOJyYEHHBIX 3HAaHUH U
YMEHUH NpH peleHuH NpophecCUOHATBHBIX
3 | Jlaboparopras | B Teuenue | S bannos 3aJa4 B paMKaX yCBOCHHOTO y4eOHOro Mate-
pabora 2 ceMecTpa puaa.
4 | JlabopatopHasi | B TeuyeHHUE | 5 6ayoB
paGora 3 cemecTpa 4 Gayna — CTYJEHT IoKa3al XOpOLLIHE HABbIKH
NPUMEHEHHS TIOJTYYCHHBIX 3HAHUNA U YMEHUN
5 | JlaGoparopHas | B TeueHue | 5 OanioB NPH PELICHUH PO(ECCHOHANBHEIX 3a/1a4 B
pa6ora 4 cemecTpa paMKax yCBOCHHOTO Y4€OHOT0 Marepuania.
6 | JlaboparopHas | B TeueHue | 5 OamnoB 3 Oayuta — CTYICHT TOKa3all yAOBJIETBOPH-
pabora 5 cemecTpa TENBbHOE BIIAJICHUE HABBIKAMHU ITPHUMEHECHUS
IIOJIY4CHHBIX 3HAHUM U YMEHUH TP pele-
7 | Jlaboparopnas | B TedeHue | 5 Gannos HUU NpoeCCHOHATBHBIX 33134 B PAMKax
pabora 6 cemecTpa YCBOEHHOTO y4eOHOTO MaTepHuaa.
8 | JJaboparopHast | B TeueHue | 5 GayioB
pa6ora 7 cemecTpa 0 6amioB — CTYIEHT NPOJEMOHCTPHPOBAI
HEJI0CTaTOYHBIN YPOBEHb BIIAJICHUS] YMEHUSI-
9 | JlaboparopHast | B TedeHHE | 5 6alioB MU ¥ HaBBIKAMH MPH PELICHUH NPOHECCHO-
pa6ota 8 ceMectpa HaJIbHBIX 33/1a4 B PAMKax YCBOEHHOTO y4ye0-
HOT'O MaTepHaa.
10 | JlabGopatopHast | B TedeHue S5 OayuioB
pabota 9 ceMecTpa
11 | JIaGopatopHasi | B TeueHue | 5 OayIoB
pabora 10 cemecTpa
12 | JlabopatopHas | B TeueHue 5 6aymioB
pabora 11 cemecTpa
13 | JlabGopatopHast | B TedeHue | S5 OayuioB
pabora 12 cemecTpa
14 | PacuerHO- B Teuenne 20 OaiuioB 20 GayIoB — CTYJEHT MOKa3all OTIMYHbIE
rpaguyeckas | ceMecTpa HaBBIKM TPUMEHEHUS MOJTYYSHHBIX 3HAaHUN 1
pabora YMEHUH MPH pereHn: MpopheCcCuOHATHHBIX

3aJa4 B paMKaxX YCBOGHHOTO Y4eOHOTrO Mate-
puaa.
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15 6annoB — cTyIEHT MoKa3aJl XOpoIIne
HaBBIKY IPUMEHEHUS TTOTyICHHBIX 3HAHUH U
YMEHUH NPH pereHn: NpopecCuoHaIbHBIX
3a71a4 B paMKaxX yCBOGHHOT'O y4eOHOTro mare-
puana.

10 6ayuIoB — CTYAEHT ITOKa3aj yIOBIETBOPH-
TEJIbHOE BJIaJICHHE HAaBBIKAMU IPUMEHEHUS
HOJTYYCHHBIX 3HAHUI U YMEHUI ITpH perte-
HUU NMPO(HeCCHOHAIBHBIX 33/1a4 B paMKax
YCBOGHHOT'O Y4€OHOTO Marepuaia.

0 6a10B — CTYIEHT IPOJIEMOHCTPUPOBAI
HEJOCTaTOYHBII yPOBEHb BJIaCHUS YMECHU -
MU M HaBbIKAMHU IIPU PELICHUH npodeccuo-
HaJIbHBIX 33/1a4 B paMKax YCBOCHHOTO y4eO-
HOT'O MaTepuaia

HUTOI'O: - 100 0amoB -

Kpurtepuu onieHKH pe3y/1bTaTOB 00y4eHHs 110 JUCHUIIMHE:

0 — 64 % oT MakCHMaJbHO BO3MOKHOM CyMMBI 0aJIJIOB — «HEYIOBJIETBOPUTEILHOY (HEIOCTa-
TOYHBIN YPOBEHb JUIsl IPOMEKYTOUHOM aTTECTAllMK MO JUCLUILINHE);

65 — 74 % oT MaKCMMaJIbHO BO3MOXKHON CYMMBI OAJIJIOB — «yJOBJICTBOPHTEIBHOY (TIOPOTOBBII
(MMHMMAJBHBIN) YPOBEHbD);

75 — 84 % oT MakcHMaJIbHO BO3MOKHON CYMMBI 0aJlJIOB — «XOPOIIO» (CPEIHUN YPOBEHb);

85 — 100 % oT MakCUMaJIbHO BO3MOKHOM CyMMBI OAIIJIOB — «OTIIMYHOY (BBICOKUH (MaKCHUMallb-
HBII) YPOBEHD)

3agaHus 1/ TEKyLero KOHTPOJIA

Jlabopamopnas paboma 1. 3nakomcmeo co cpedoti LabVIEW.

Co3nate npocToit BUpTyanbHbIi MHCTpYMEHT (VI), KOHBepTUpYIOIIMK TeMIepaTypy U3
mkanel apenreiita B mkany Lenscus.

Jlabopamopnasa paboma 2. Co3z0anue CneKmpanbHo20 aHAIU3AMOPA NPIMOY20NbHO20
UMnyabea.

B cpene LabVIEW co3aath criekTpaibHbIi aHAIH3aTOP MPSIMOYTOJIBHOTO UMITYJIbCA.

Jlabopamopnas paboma 3. 3naxomcmeo ¢ npoepammou RADAR Signal Simulator ¢
yempoticmeom NI USRP-2953R.

N3yunth ocHOBHBIE KomMmnoHeHTHI ycTpoiictBa NI USRP-2953R, npoussectu ero moa-
kiouenue K [1K n HacTpoiiky.

Jlabopamopnas paboma 4. Llugppoeoe ycmpoiicmeo obHapysicenue nauku Ko2epeHmHuix
UMNYIbCOB HA (POHE NACCUBHBIX NOMEX

XapaKkTepUCTUKU MAacCCUBHBIX MOMEX M TNPUHIUIBI CENIEKIMM JBUXKYIIMXCA Leled Ha
¢done 3Tux nomex. Mizyuenue cTpykTypHO# cxembl KorepeHTHO-uMIyabcHoi PJIC.

Jlabopamopuas paboma 5. Ycmpoiicmeo popmuposanus u coenaco8anHou uibmpayuu
UMAYIbCHO20 CUCHANA C IUHENHOU YACMOMHOU MOOYAayUell.

UccnenoBath ocHOBHBIE XapakTepucTuku JIYM curnana (BHJ CUTHaja, aMILTUTYIHBIN
CHEKTp CUTHaJIa, 3aKOH U3MEHEHUS 4acTOThl U (a3bl B curHaie). MccnenoBare OCHOBHBIE Xapak-
TEPUCTUKH COTJIACOBAHHOTO (QUIIbTPA — AMIUIUTYAHO-4aCTOTHAS U UMITYJIbCHAS XapaKTEPUCTUKH.
Onpenenutb K03 PULMEHT CxaTHsI TpU paszauyHol JuutenbHocTd JIUM curnana. Bun Beixon-
HOT'O CKaTOro CUTHaja Ha IPOMEXYTOUHOM yacToTe W Ha BuaeodactoTe. OnpeaenuTh BIUSHUE
BO3MOXKHOT'O paccoriiacoBaHus 1o yacrore Jlomnepa (MeX1y CUTHAIOM U (UIBTPOM) Ha BHJ
BBIXO/HOT'O CKaTOT'0 CUTHaIa Ha IPOMEXKYTOYHOM YacTOTE U Ha BUJEOYACTOTE.
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Jlabopamopnas paboma 6. Ilooknouenue ycmpoiicmea MyRIO. Iooknouenue xomnaca
Ha ycmpotuicmee NI myRIO.

W3yunTh aBTOMaTHYECKH pagnokoMiac C ucroiabzoBanueM odopynosanus NI myRIO u
natyrka Compass.

Jlabopamopnas paboma 7. Ilocmpoenue cneyuaiuzupo8aHno2o npoyeccopa yugposotl
00pabomKU HeKo2epeHMHOU NAYKU paououMnyibcos 0bzopuoi PJIC

M3y4nTh MPUHIMIBI TOCTPOSHUS CICIHATM3UPOBAHHOTO Tpolieccopa nudpoBoi obpa-
OOTKH MaYKU HEKOTEPEHTHBIX PaluOMMIYIbcoB 0030pHOi1 PJIC. M3MepuTh TeXHUYECKHE XapaK-
TEPUCTHUKH M TIPOBECTH OSKCIIEPHUMEHTAIBHOE HCCIICIOBAHUE XapaKTEPHCTUK OOHAPYKUTEIs
1M poBOro mporeccopa.

Jlabopamopnasa paboma 8. Ilooxkniouenue ynbmpasgyko8020 O0AlbHOMEPA HA YCMPOU-
cmee NI myRIO.

[MonkmrounTs ynbTpa3BykoBoil qanmsHOMep K yerpoiictBy NI myRIO u npoBectu uccie-
JIOBaHHE JaTUHKA.

Jlabopamopnasa paboma 9. Ilooxkniouenue mpexocHo2o axkceiepomempa Ha yCmpoucmee
NI myRIO.

VY CTaHOBHUTH M CKOH(DUTYPUPOBATH YCTPOKUCTBO ISl pA0OTHI ¢ KOMITBIOTEPOM, HCIIONB3YS
cpeny LabVIEW. Co3znats mpoekT W pa3paboTaTh KOJ BUPTYaJIbHOTO YCTPOWCTBA Ha OCHOBE
BCTPOCHHOTO TPEXOCHOTO aKCEeIePOMETpa.

Jlabopamopnasa paboma 10. IlooxknoueHue mpexocHo2o yugposo2o 2Upockona Ha
yempotuicmee NI myRIO.

[MoaxmounTs TpexocHbI nudposoro rupockon k ycrpoiictsy NI myRIO u mposectu
UCCIICIOBAaHHE JATYHKA.

Jlabopamopuas paboma 11. Pazpabomame komnac ¢ nonpaskoii Ha HaKIoH.

Co3narh monpaBKy Ha HAKJIOH KOMIIAca C MCIOJIb30BAHUEM aKCEIepOMeTpa JUIsl OTpesie-
JICHUS YTJia K TOBEPXHOCTHU 3€MIIH.

Jlabopamopnas paboma 12. Ilookntouenue uHGPaKpacHo2o OUCMaHyuOHHO20 OAMYUKA
na ycmpoucmee NI myRIO.

[loaxirounTe MHPPAKPACHBIM JUCTAHIMOHHBIA AaTyuK K ycrpoicTBy NI myRIO u npo-
BECTH HCCIIeIOBaHUE JaTUUKA.

TECT
1. Paguorexuuueckas cucrema (PTC) — 3to

a) COBOKYITHOCTh CPEJICTB M MPUOOPOB, COETMHEHHBIX MEXI1y COO0M U MpeIHa3HaAYeHHBIX
JUTS TIEJIEHATPABICHHOTO BHITIOTHEHUS €IMHON 3aa4ll WJTH psifa 3a]ad, CBI3aHHBIX C Iiepeaadei,
W3BIIEYCHHEM U TIpeoOpazoBaHreM MHGOpMAIUY;

0) COBOKYITHOCTh 00OpY/I0BaHUS, TPEAHA3HAYECHHBIX JIJIsl BHIIOJTHEHUS 3a/1a4 110 TIPUEMY,
coopy u npeobpazoBaHUI0 HHHOPMAITUY;

B) COBOKYITHOCTh MPUOOPOB U JATYUKOB, COSAMHEHHBIX MEXy COOOU NI OOHAPYKEHUS
CUTHAJIOB U 11€JIeCO00Pa3HOr0 BBIMOTHEHUS €AMHOMN 33/1a4dl WU psia 3a/1ad Mo MOUCKY UHPOP-
MaIuu.

2. OTMeThTE, YTO HE OTHOCUTHCA K OCHOBHBIM 3JICKTPUUECKUM MapaMeTpaM paJuoCUTHAIOB

a) Mepuo;

0) aMIuInTYAa;

B) (haza;

) 4acToTa.

3. YcrpoiictBo, ipeobpasyroiiee HHPOpMaAIMOHHOE COOOIIEHNE B PAHOCUTHAI

a) IpUeMHOE;

0) mepenaroiee;

B) ipeobpasyroree.

4. COBOKYMHOCTb anmapaTHBIX CPeACTB U (PU3UYECKOUN cpenbl, B KOTOPOM pacnpoCTpaHSIOTCS
AIIEKTPOMArHUTHBIC BOJIHBI OT MIepeaTuuKa K MPUEMHHUKY — 3TO. ..
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a) KaHaJ CBS3H;
0) TUHUS TIPOITYCKAHWS;
B) JIMHUS CBSI3U.
5. @yHKIMH MUIOTAKHO-HABUTALIMOHHOTO KOMILIEKCa
a) yIpaBlieHUE JIBI)KEHUEM JICTaTEeIIbHBIX allapaTos;
0) ynpaBieHue npudbopaMu U AaTYUKaMU JIETaTEIbHbBIX allllapaToB;
B) JIBIDKCHUE JICTATBHBIX aIllapaToB.
6. Pagrocurnainsl B OAHOPOIHON CpeJie pacpOCTPAHSIOTCS ...
a) 00paTHO MPOMOPIUOHAIILHO;
0) MPSMOIMHEITHO;
B) paccpeioTOUEHO.
7. OTMETbTE METO/1, HE OTHOCSAIIUICS K U3MEPEHUIO HAaBUTALIMOHHBIX ITApaMETPOB
a) U3MEpPEHUE PACCTOSHUS;
0) U3MepeHHe JIOKATbHOTO MUHIMYMa;
B) U3MEPCHHSI CKOPOCTH JIBMKCHUS OOBEKTOB;
') U3MEpPEHHUE YIIIOBBIX KOOPAMHAT.
8. Uro Bkitouaet B ce0s aktuBHas PTC
a) mepenaTyuK, MPUEMHUK;
0) aHTCHHA, KOMIIAC;
B) IPUEMHUK, CUTHAIL.
9. VYkaxurte COOTBETCTBUE OTPAKEHHBIX HA PUCYHKE 0003HAUEHUN

e d
= A
JL Sorp 3
i 5 ) __'_.J-d

— >

1 2
1) a) mepeJaTyrK;
2) 0) pakera,
3) B) OTOPHBIN CUTHAI;
4) ') KOMaHIHBIN TYHKT;
5) 1) LIeJIb.

10. HanninTe Ha3BaHUE CTPYKTYPHON CXEMBI, MPENCTABICHHON HA PUCYHKE

al

C = omc }— ey —=
I L J OtBeT: ... .....

PacuetHo-Tpaduueckas padbota
MopenupoBaHue U UCCIIEIOBAHUE PAANOIIEKTPOHHOTO 00OPYIOBAHUS CUCTEMBI HaBHTa-
[IUH JIETATeNILHOTO ammapara u3 UMeroIuxcs HabopoB JaTYMKOB.



