DenepanbHOE rOCyIapCTBEHHOE O10KETHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICIIIETO 00pa30BaHUS
«HoBocuOupcKHii rocy1apCTBEHHBIN TEXHUYECKUH YHUBEPCUTET)

Kadenpa aBToHOMHBIX HH()OPMALIMOHHBIX U YIPABISIOUIUX CUCTEM

“YTBEPXIAIO”
JEKAH ®JIA
1.T.H., podeccop C.[. Canenko

13 2

®OH/JI OHEHOYHbLIX CPE/ICTB

YYEBHOM JUCLHUATIIUHBI

YibTpa3ByKoOBbIe H MUKPOBOJIHOBbIE HHTELJIEKTYaJbHbIE CHCTEMbI
O6pazoBatenpHas mporpamma: 27.04.04 YrpapineHue B TEXHUYECKUX CUCTEMAX, MarucTep-
CKasi mporpaMma: ABTOHOMHBIE HH()OPMAIIMOHHBIE U YIIPABJISIFOIINE CUCTEMBI

HoBocubupck 2017



1. O0o0meHHasi CTPYKTYpa (POHIA OLEHOYHBIX CPEIACTB Y4eOHOM THCIUNINHbBI
O06006111eHHas CTPYKTYypa pOHIa OLIEHOYHBIX CPEICTB MO AUCUMILIMHE Y IIbTPa3BYKOBBIE 1 MUKPO-

BOJIHOBBIC UHTCIIJICKTYAJIbHBIC CUCTCMBI ITPUBC/ICHA B Ta6n1/1ue.

Tabmuua

IHoka3artenn cop-

9Tanbl OEHKH KOMIETEeHIIHIi

HOCTb BBIOMPATh Me-
TOJBI M pa3padaThl-
BaTh allTOPUTMBI pe-
IIEHUS 3a/1a4 yIpaB-
JICHUA

TEHJICHIINY Pa3BUTHUSA
YABTPa3BYKOBBIX U
MHKpPOBOJIHOBBIX MH-
TEIJIEKTyaIbHBIX CU-
cTeM

JTUpyeMbIMu 00bekTaMu M3MepeHne
(u3MYECKUX CBONCTB MAaTEPUAIIOB U
u3fienuii (BIaXXHOCTH, MPOU3BOIIb-
HOTO pACIPENCICHUS BEIIEeCTBA)
MUuUKpOBOJIHOBBIE METOABI ONpEae-
JICHUSI TEOMETPHYECKUX Pa3MEpoB,
YPOBHS, pacxoia, JOIUICPOBCKHIA
HU3MEPHUTENb JUIMHBI MPOTSHKEHHBIX
U3JIeTNN, U3MEPEHUE TOIIUHBI Ma-
TEpUAJIOB U U3IEIHi, HEMPEPHIBHOES
U3MEPCHHE YPOBHS, HU3MEpPCHHUE
YPOBHS Cpel, SIBISIOIIUXCS HECOo-
BEPUICHHBIMH JUDJICKTPUKAMH U
MPOBOIHUKAMH, YYBCTBHTCIBHHBIC
3JIEMEHTHLI Ha OCHOBE BOJHOBOIHBIX
pE30HATOPOB, PE30HATOPHI C TH-
OpUIHBIMU KOJICOAHUSIMH, NATINKA
C 3ampeieibHBIMH  BOJIHOBOJAMH,
PaaMOIOKAIIMOHHBIE  YPOBHEMEPHI,
BPEMSIUMITYJIbCHBIE YPOBHEMEPHI Ha
OCHOBE  HAMpPABJIAIONINX  CHUCTEM
MUKpPOBOJHOBBIC CCHCOPHI IS H3-
MEpEeHHsI FEOMETPUYECKHIX apaMeT-
poB MojienupoBaHie MUKPOBOITHO-
BOT'0 CEHCOpA IS HEJIMHEHHOTO JI0-
katopa OCHOBHbBIC TIPUHIIHUIIBI U CH-
CTEMbI PAMOJIOKAIIMOHHOIO OOHAa-
PYKEHHS XHBOTO dejoBeka [IpuH-
MBI TOCTPOCHHUS YIIbTPA3BYKOBBIX
CHCTEM.

yJ'IBTpaSByKOBLIC pacxoa0oMeEpPhI

dopMupyembie MHpOBaHHSCT“ Meponpusitusi Te-| IIpome:xyTounas
KOMIIeTEeHIIUH KOMNeTenuHii (31a- Tembt KYIIEro KOHTPOoJisi| aTrecTanus (IK-
HUHA, yMEeHHd, (KypcOBOIi IPOEKT,| 3aMeH,
HABBIKH) PI'3(P) u ap.) 3a4eT)
TIK.8/TIK cmoco6-  |312. 3HaTs ocHOBHBIE |B3anmopeiicteue DMII ¢ koHTpo-|OTyer o mabopa- |3auer, Bompocs 1-

TOpHOU paborTe,
PI'3

35

MK.8/TIK

313. 3HaTh UH(pOpMa-
TUBHBIE TTAPAMETPHI
MHUKPOBOJTHOBBIX U
yIBTPa3BYKOBBIX CH-
cTeM

Jlatduky Ui i3MepeHus AnamMeTpa
00BbeKTa U KOHTPOJIS er0 (popMBI
W3mepeHne ckopocTH MOTOKA U pac-
xona U3mepenue yposHsl. Jlokanus
KOHTPOIUpyeMOH nosepxHocTu 13-
MepeHne (pU3nIecKiX CBOHCTB Ma-
TEPUAJIOB U W3ETUH (BIaXHOCTH,
MIPOU3BOJIHOTO PacHpeeIeHNs Be-
mectBa) UH(hopMaTHBHEIE TTapa-
METPBI EKTPOMATHUTHBIX CHCTEM,
pe30HaHCHas 4acToTa

Ortuer no nabopa-
TOpHOH pabore,
PI'3

3auer, Bonpocs! 1-
35




2EKTPOMArHUTHBIX KoJIeOaHUH,
YHCIIO PE30HAHCHBIX UMITYJIECOB Ha
KOHEYHOM MHTEpBaJe 4acToT, 100-
POTHOCTh PE30HAHCHOWH CHUCTEMBI,
MOJIOKEHUE y37a (WM IyYHOCTH)
MOJISL CTOSYEH BOJHBI HA (DHUKCHPO-
BaHHOH YacToTe reHepaTopa, Kod¢-
(UOUEHT cTOSYEH BOJIHBI 110 HAIpsI-
JKEHHIO, BpEMs DPACIPOCTPAHEHUS
CHI'HaJIa 10 KOHTPOJIMPYEMOTO 00b-
€KTa U 00paTHO, YaCTOTHBIH CHBUT
MOJIyJIUPOBAHHOM IO 4acTOTe Maja-
oleH BOJHBI O OTHOIIEHUIO K OT-
pakeHHOU BoJiHE , (Da30BBIH COBHT
najaroliei ¥ OTpaXXeHHO! BOJH, J10-
IUIEPOBCKHUN CIBUT YaCTOTHI, MOII-
HOCTh WJIM aMIUIUTYJIa OTPaykeHHOMN
WM Ipoulenmeil BonHbel Mukpo-
BOJIHOBBIE METOJBI OINpPENEICHUSL
TeOMETPUUECKUX pa3MepoB,
YPOBHA, pacxoja, IOIUIEPOBCKUI
HM3MEPHUTEND JJIUHBI MPOTSKEHHBIX
M3JENUHI, U3MEPEHUE TONIUHBI Ma-
TEPUAJIOB U U3AEIHH, HEIPEPhIBHOE
U3MEPEHUE  YPOBHS, H3MEPEHUE
YPOBHSI CpeJl, SABISIOIUXCS HECO-
BEPIICHHBIMU JUIJIEKTPUKAMH U
MIPOBOJHUKAMH, YyBCTBUTEIHHBIC
JJIEMEHTHI Ha OCHOBE BOJHOBOJHBIX
pPE30HATOPOB, PE30HATOPHl C TH-
OpUIHBIMU KOJICOAHHUSMHU, TATYUKU
C 3ampeAenbHBIMH  BOJIHOBOAAMU,
PaANMOIOKALIMOHHBIE  YPOBHEMEDBHI,
BpPEMANMITYJIbCHBIE YPOBHEMEPHI Ha
OCHOBE HAIIPABIAIOMIMX CHCTEM
MonenupoBaHue MaTpPHULBI
bartnepa MojaenupoBanue MHUKpPO-
BOJIHOBOTO CEHCOpa Il HEIHHEH-
HOro Jsokatopa MogenpoBanue
MUKPOBOJIHOBBIX CEHCOPOB AJISI U3-
Mepenusi nuamerpa  OcHOBHBIE
MPUHIUNBI U CUCTEMBI PaJNOJIOKA-
LMOHHOTO OOHAPYKEHHs JKHBOTO
yesoBeka PacueT OCHOBHBIX HH(OP-
MaTHBHBIX [TapaMETPOB

TIK.8/TIK

314. 3HaTh HOBBIE
TEXHOJIOTHH MOCTPO-
CHHUSI MHKPOBOJIHO-
BBIX M YJIBTPa3BYKO-
BBIX CHCTEM

Jatuuku U1 N3MepeHust [uaMeTpa
00BEKTa M KOHTPOIIS €T0 (POPMBIL.
H3mepeHue ckopocTy MOTOKA U
pacxona. Usmepenue yposHs. Jloka-
LUsl KOHTPOJIUPYEMOH IIOBEPXHO-
ctu. 3mepenne Gu3niaecKkux
CBOWCTB MaTEpUaNIOB U U3eNuil
(BIa)KHOCTH, IPOU3BOJILHOTO pac-
npeaeneHus BemecTsa). Madopma-
TUBHBIE TAPAMETPBI ANEKTPOMAr-
HUTHBIX CHCTEM, PE30HAHCHAs Ya-
CTOTa 3JIEKTPOMArHUTHBIX KoJeba-
HUMH, 9UCII0 PE30HAHCHBIX UMITYJIb-
COB Ha KOHEUHOM UHTEpBaJe ua-
CTOT,

Ortuer mo 1a00-
paTtopHoOii  pa-
oore,
PI'3
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JOOPOTHOCTh PE30HAHCHOW CH-
CTeMBI, TIOJIOKCHHWE Yy37a (WiH
MTyYHOCTH) TOJISI CTOSYECH BOJHBI
Ha (PUKCHPOBaHHOW YacTOTE IreHe-
paropa, ko3 UIMEHT cTosuei
BOJIHBI IO HANpPSDKEHUIO, BpEMS
paclpoCTpaHeHUs CHUTHaja [0
KOHTPOJIMPYEMOTo 00BbeKTa 1 00-
paTHO, YaCTOTHBIM CABUT MOAYJIH-
POBaHHOM IO YaCTOTE MaAaroIen
BOJIHBl 110 OTHOLICHHMIO K OTpa-
JKEHHOW BOJIHE, (ha30BBIH CIOBHT
Najarolled U OTpakKeHHOH BOJIH,
JIOTIEPOBCKUM  CABUT  YacTOTHI,
MOIITHOCTh WJIM aMIUTUTYAa OTpa-
JKEHHOW WJIM MPOLUEAIIEH BOJIHBL.
MUKpOBOJHOBBIE METOJIBI OIpe-
JICICHHUS] TEOMETPUUIECKUX Pa3Me-
POB, YPOBHS, pacxoja, 10IUIEPOB-
CKMH HM3MEpUTENb IJIUHBI MPOTS-
JKEHHBIX ~M3IENHNM, Hu3MepeHue
TOJIIIIMHBI MAaTEPUAJIOB U U3ACTHH,
HENpPEephIBHOE U3MEPEHHUE YPOBHS,
HU3MEpEeHUe yPOBHA cpell, ABISIO-
IIMXCSI HECOBEPILIEHHBIMH  JU-
9JIEKTPUKAMU U HPOBOJHUKAMH,
YyBCTBUTEJIBHBIE 2JIEMEHTHI HA OC-
HOBE BOJTHOBOJHBIX PE30HATOPOB,
PE30HATOPHI C THOPUIHBIMH KOJIe-
OaHMAMU, NATYUKU C 3aIpelelib-
HBIMH BOJIHOBOJAMH, PaJHOJIOKa-
IIHOHHBIE yPOBHEMEPHI, Bpe-
MSAUMITYJIbCHBIE YPOBHEMEPHI Ha
OCHOBE HAIPABJIAIOIINX CHCTEM.
MHUKpPOBOJIHOBBIE CEHCOPBI  JUIA
M3MEpPEHUs] F€OMETPUUYECKUX I1a-
pameTpoB. MoaenupoBaHUe MUK-
POBOJIHOBOTO ceHcopa  JUIA
ypoBHeMepa. OCHOBHBIE MPHH-
UMbl U CUCTEMBI PaJUOIOKAIU-
OHHOT'O OOHAPYKEHHS KHBOTO Ye-
joBeka. [IpuHIunsl noCTpoeHUs
YIIBTPa3BYKOBBIX CHCTEM. YIIb-
Tpa3BYKOBBIE PACXOAOMEPHI




[K.8/TIK

y7. yMeTh BBIOMpATh He-
00XOJ1MbIE METOABI HC-
CIIeJOBaHUS ¥ IPOCKTHU-
POBaHMUS YJIBTPa3BYKO-
BBIX U MUKPOBOJIHOBBIX
MHTEIUICKTYaJIbHBIX CH-
cTeM

Bzanmoneticteue OMII ¢ KOHTpO-
JIMpyeMbIMH o0bekTaMu. M3mepe-
HHE CKOPOCTH MOTOKa M Pacxoja.
W3mepenue ypoBHs. Jlokarus
KOHTPOJIMPYEMOH IOBEPXHOCTH.
W3mepenne Gpu3n4ecKUX CBOMCTB
MaTepuanoB ¥ W3ACTUH (BIaXXHO-
CTH, TIPOU3BOJILHOTO pacIpesene-
HUS BemecTBa). IHGopMaTHBHEIE
napaMeTpsl  3JIEKTPOMAarHUTHBIX
CHCTEM, pPE30HAHCHAs YacToTa
AJICKTPOMAarHUTHBIX  KOJEOaHUH,
YHCIIO PE30HAHCHBIX HMMITYIbCOB
Ha KOHEYHOM HHTEpBaJie 4acToT,
JOOpPOTHOCTh PE30HAHCHOW CH-
CTeMBbI, MOJIOKEHHE Yy3/a (UIH
MyYHOCTH) HONS CTOSYEil BOJHBI
Ha (PMKCHPOBAHHOMW YacTOTE T'eHe-
paropa, Ko3(QUIMEHT cTosueH
BOJIHBl TI0 HAIpPsDKCHHUIO, BpeMs
pacmpocTpaHEeHUsl CHT'HajIa 10
KOHTPOJIHPYEMOTo 00beKTa U 00-
paTHO, YaCTOTHBIN CIBHUT MOIYJIHU-
POBaHHOM IO 4acTOTE MaJarolei
BOJIHBI 110 OTHOIICHHIO K OTpa-
JKCHHOM BOJHE, (a30BBIA CHBUT
NaJaroIled U OTPAaKEHHOU BOJIH,
JIOTUICPOBCKUH  CIIBUT YaCTOTHI,
MOIITHOCTh MM aMIUIUTy/Aa OTpa-
JKEHHOW WJIM MpPOLIeNLIEH BOIHBIL.
MUKpOBOJIHOBBIE METOIBI OIIpE-
JITICHNS] TEOMETPUIECKUX pa3Me-
POB, YPOBHSI, pacxoja, I0IUICpOB-
CKUI M3MEpHTENb JUIMHBI TPOTSI-
JKEHHbIX U3JeNui, u3MEepeHue
TOJIIIIHBI MaTEPHAJIOB U U3/IEINH,
HETIPpEPhIBHOE U3MEPEHUE YPOBHS,
MU3MEpEHNE YPOBHS Cpell, SBIISIO-
IIUXCSI HECOBEPIICHHBIMH  JIU-
JJIEKTPUKaMHd W TPOBOJHHUKAMH,
YyBCTBUTEJIBHbIE JJIEMEHTH Ha
OCHOBE BOJIHOBOJHBIX PE30HATO-
POB, PE30HATOPHI C THOPUIHBIMHU
KoJIeOaHMSAMHM, JATYUKH C 3ampe-
JIEITBHBIMU BOJIHOBOZAMH, PaHo-
JIOKAaLMOHHBIE YPOBHEMEDHI, Bpe-
MSUMITYJIbCHBIE YPOBHEMEPH Ha
OCHOBE HAMpAaBIAIOIUX CHCTEM.
MUKpPOBOJIHOBBIE CEHCOPBI LIS
U3MEPEHUs] TeOMETPUUYECKUX Ma-
pametrpoB. MoaenupoBaHue mart-
puubl bartinepa MonenupoBaHue
MHKPOBOJTHOBOTO CEHCOpa IS He-
JMHENHOr O JIOKaTopa.
MonenupoBaHie MUKPOBOIHO-
BOTO CEHCOpa IJIs1 ypPOBHEMEpA.
MozennpoBaHne MUKPOBOIHOBBIX
CEHCOPOB JUIsl U3MEPEHUs 1ua-
MeTpa. OCHOBHBIE IPUHIIUIIBI U
CHCTEMBI PAIHOIOKAI[IOHHOTO 00-
HapyXKEHUsI )KHBOTO YEJIOBEKA.
ITpuHIUIBI TOCTPOEHUS yIbTpPa-
3BYKOBBIX CUCTEM. YIIBTPa3BYKO-
BBIE pacxogoMepsl. PacueT ocHOB-
HBIX NTaPAMETPOB YPOBHEMEPOB U

OrueTt no naGoparop-
HOH pabore,
PI'3

3ayer, Bonpocs! 1-35




pacxonomMepoB. PacueT 0CHOBHBIX
apaMeTPOB PaIUOIOKAIHOHHBIX
CHCTEM

2. MeTtoauka oneHKH 3TanoB (popMUPOBAHHUS KOMNETEHIUH B paMKax JMCIHILIHHBI.

[TpomexxyTodHast aTTecTalus 1o AMCHHUIIIMHE TIPOBOIUTCS B 2 cemecTpe - B popme nuddhepeHmupo-
BaHHOTO 3a4€Ta, KOTOPBIN HampaiieH Ha OlIeHKY copmupoBanHocTu Komnerenuuit [TK.8/TIK.

3aueT mpoBoAUTCA B YCTHOU (hopme mo Omneram. @opma Ouiiera Ui SK3aMeHa U CIIHCOK BOIIPOCOB
npuseaeHsl B [lacnopre 3auera.
Kpome Toro, chopMrpOBaHHOCTh KOMIIETEHITUH MPOBEPSETCS MPHU MPOBEACHUN MEPOIPHUSTUN TEKYIIETO
KOHTPOJISI, YKa3aHHBIX B TabmuIe pasznuena 1.

B 2 cemectpe 00s13aTeNbHBIM STAallOM TEKYIIEH aTTecTalliy SBISETCS pacueTHO-Tpadudeckoe 3aaa-
Hue (padora) (PI'3(P)). TpeboBanus k BeinonHeHuto PI'3(P), coctas u mpaBuia oneHku chOpMyITHpPOBAHbBI
B nacriopte PI'3(P).

OO61ue mpaBWiia BBHICTABJICHUS OLEHKU MO JUCUUIUIMHE ONPENENioTcsl 0auIbHO-PEUTUHIOBON CH-

CTEMOI1, IpUBEJICHHOI B paboueil mporpamme yueOHOM TUCIUIUIMHBL.
Tabmuma 2

JMuana3zon 6ajios 98- | 93- | 90- | 87- |[83- |80- |77- | 73- | 70- | 67- | 63- | 60- | 50- | 25-| O-
peHTHHra 100 | 97 | 92 89 86 82 79 76 72 69 66 62 59 49 | 24

Onenka ECTS 98 A+ | A |A- |B+ [ B B- |C+ | C C- |D+ | D D- E FX | F

Tpapunuonnasn (4-ypoB- HEYIOBJIE-
HEBAa) IIKAJIA OLEHKH OTJIHYHO X0po1Io YIOBJIECTBOPHTEIBHO TBOPH-
TEIBHO

3a4TCHO HE3a4YTCHO

Ha ocHOBaHMU NpUBENEHHBIX Jaliee KPUTEPUEB MOKHO CeNIaTh 00N BBIBOJ 0 CHOPMUPOBAHHOCTH

xkommnereHimu [TK.8/T1K, 3a koTopble 0TBeyaeT AUCHUILUINHA, HA PA3HBIX YPOBHSIX.



O0mas xapakTepucTHKA YPOBHEH 0CBOCHHMSI KOMIIETEeHIU.

Hwu:xe moporooro. YpoBeHb BBIIOJHEHHUS pabOT HE OTBeUaeT OOJBIIMHCTBY OCHOBHBIX TpeOOBa-
HUH, TEOPETHUECKOE COZEepPKaHUE Kypca OCBOCHO YaCTUYHO, IMPOOEIBl MOTYT HOCUTH CYIIECTBEHHBIN Xa-
paxTep, He0OX0AMMbIE MIPAKTUYECKHE HAaBBIKM PaOOTHI ¢ OCBOSHHBIM MaTepHaioM c(hOpMUPOBAHBI HE J0-
CTaTOYHO, OOJIBIIMHCTBO NMPETYCMOTPEHHBIX MPOrpaMMOil 00y4eHUs! ydeOHBIX 3aJaHUi HE BBITOJTHEHBI

HJIN BBIITOJHCHBI C CYIICCTBCHHBIMU OIINOKaMH.

IToporoBelii. YpoBeHb BHIIOJHEHHUS pabOT OTBeUaeT OOJBIIMHCTBY OCHOBHBIX TpeOOBaHMI, Teope-
TUYECKOE COJIepKaHne Kypca OCBOEHO YaCTUYHO, HO MPOOEIIbI HE HOCST CYIIECTBEHHOTO XapakTepa, Heoo-
XOJJIMbIEe TIPAaKTUYECKUE HABBIKM PabOThI C OCBOCHHBIM MaTepHalioM B OCHOBHOM c(hopMUpOBaHBI, 00JIb-
IIMHCTBO MPEIYCMOTPEHHBIX MPOrpaMMoii 00ydeHHs y4eOHBIX 3a/1aHUI BBITIOJIHEHO, HEKOTOPHIE BUIBI 3a-

JTAHUH BBIITIOJIHEHEI C OIIMOKAMU.

Ba3oBblii. YpoBeHb BHINOIHEHUS pa0OT OTBEYAET BCEM OCHOBHBIM TPEOOBAHHSM, TEOPETUUYECKOE CO-
JiepKaHue Kypca OCBOCHO MOJHOCThIO, 0€3 MpoOesoB, HEKOTOPbIE MPAKTUYECKHE HaBBIKU pabOThI C OCBO-
€HHBIM MaTepuaoM c(OPMHUPOBAHbBI HEJJOCTATOUHO, BCE MTPEyCMOTPEHHbIE IPOrpaMMOoil 00ydeHus yueo-
HBIE 3a/1aHHSI BBIIIOJIHEHBI, KAYECTBO BBIIIOJHEHHUS HU OJHOTO U3 HUX HE OLICHEHO MUHHUMAJIbHBIM YUCIIOM

6aJIJIOB, HCEKOTOPBIC M3 BBITTOJHCHHBIX 3az[aH1/1171, BO3MOJXXHO, COACPKAT OIIHOKH.

IIpoaBMHYTHI. YPOBEHb BBINOJIHEHHUS padOT OTBEYAET BCEM TPEeOOBAHUIM, TEOPETUUECKOE COJIEP-
KaHHUE Kypca OCBOEHO IOJIHOCTbhIO, 0€3 Mpo0esioB, HEOOX0IUMbIE TPAKTUYECKUE HABBIKM PAOOTHI C OCBO-
€HHBIM MaTepHajioM c(HOPMUPOBAHbI, BCE MPENYCMOTPEHHBIE TPOTrpaMMON 00ydeHHUs ydeOHble 3aJaHus

BBIIIOJTHEHBI, KQAUECTBO UX BBITIOJIHEHHUS OLICHCHO YU CJIOM 6aJ'IJ'IOB, OIU3KUM K MaKCUMaJIbHOMY.



