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(Llenv u 3a0auu oceoenus ducyunaunst, coomeememeyiowue yeau OIT)

[lenpto OcCBOEHUS AMCUMILIMHBI MOHTaX ¥ HajJaJKa MEXaTPOHHBIX U
POOOTOTEXHUYECKUX CUCTEM SIBIISICTCSL:

1. Kypc «MoHTax u Hajllajka MEXaTPOHHBIX U POOOTOTEXHHUYECKHX CHCTEM)
ABIIIETCS HAy4YHOHM OCHOBOM pa3pabOTKM W HCCIEA0BaHUSA LU(PPOBBIX
GunIbTPOB, CHyXKalIMX IS ONepaTHUBHOW 00pabOTKM HH(OpMAIHH,
MOJlyYEHHOM Yepe3 CEHCOpPbl YCTPOMCTB KOHTPOJIA U yNpaBICHUS
yCTpocTBaMM M TEXHOJOTMUYECKMMM  IpolieccaMd  Ha  Oaze
MUKPOIIPOLIECCOPHBIX cucTeM. [loaTomy 1enb u3yueHus: TUCHUILTMHbI
— gaTh oOydarmeMycss 3HaHWsA, YMEHUS W TPAKTUYCCKUE HABBIKH,
HEOOXOUMBIC  JJI  TOCIEAYIONMEro  M3yYeHHUs CTIEIMATbHBIX
TEXHUYECKUX AWCIUIUINH, a TaKkKe JalbHEHIIed ero AesTeIbHOCTH
no pa3pabOTKe ¥ UCIHOJB30BAHUIO CXEM YIPABICHUS YCTPONCTBAMH
Y TEXHOJIOTUYECKUMHU TIPOIIECCAMH.

3amavyaMu AUCITUTUTMHBI SBIISFOTCSI:

1. Uzydenue (hu3nIecKux croco0oB 00paboTKH CUTHAJIOB,
3apEruCTPUPOBAHHBIX C MMOMOIIBI0 CEHCOPOB, AUCKPETU3AIMH U TIEPEBO/IA B
muppoBOM  KOJ, H3yUYeHHWE PA3HOCTHBIX YpaBHEHUH, CTPYKTYyphl W
nepesaToyHbpIX (PyHKIUA HUGPOBLIX (UIBTPOB, METOJbI UX CHHTE3a IIO
3aJlaHHBIM YaCTOTHBIM XapaKTePUCTHKaM MPHUMEHHUTEIHHO K 3ajadam
MEXAaTPOHUKH U POOOTOTEXHUKH.

KomnereHnuuu u uHIUKATOPHI, HOPMUPYEMBIE Y 00YUaIOIINXCSI:

KOI[ N HAMMCHOBAHHNEC KOMIICTCHIIMHN KOI[ N HAUMCHOBAHHUC HWHIUKATOpPA

IIK-3.2 TIIpouwsBomutr BeIOOp u |IIK-3.2  OcymecTtBiaser  pacyer U
pacyeTbl OTACNBHBIX AJIEKTPOH- | IPOCKTUPOBAHKE MeXaTPOHHBIX U
HBIX W  MHKPOIPOIECCOPHBIX | POOOTOTEXHUYECKUX CHUCTEM B paMKax
YCTPOMCTB MEXaTPOHHBIX CUCTEM | CO3JIaHHSI TEXHUYECKOT0 MPOEKTa

2. MecTo ntucuunauHbl B cTpyktype OIl
[IpenmecTByromue TMCIUIUIMHBL (MOysn), ipakTuku, HUP, np.

— 3 cem. - b1.0.17 Hudposas TexHUKA U 3JEKTPOHUKA;

-4 ceM. - b1.0.19 ABTOMaTH3UPOBAHHBIN IEKTPONPUBO/.

JucuunivHa u3ydaercs B S CEMECTpE.

[Tocnenyromume qucuUIUIMEbL (MOayH), npaktuku, HUP, ap.

- 6 cem. — BI1.B.01.04. VYnpapnsiemblil 53JICKTPONPUBOJ MEXATPOHHBIX H
POOOTOTEXHUYECKUX CUCTEM;

- 8 cem. - Bb1.B./ZI2.01.02.06 OnTumanbHOE YyIpPaBICHUE MEXAaTPOHHBIMU
CUCTEMaMHU.

3. CTpyKTYypa H coJep:KaHue JUCHUTIIHHBI
CTpyKTypa TMCHHITHHBI
st ounolt popMbl 0OydeHUs



Bun yue6Ho paboThl Bcero | Bcero Cemectp(b1)
3E 4acoB 5
OBLLIA S TPY IOEMKOCTb JIMCLIUTIIAHBI 4 144 144
KOHTAKTHAS PABOTA* 1,8 65
AYJIUTOPHAS PABOTA 1,39 50
Jlexuun 0,44 16
JlaGopatopHbie - -
[IpakTuueckue 0,94 34
CAMOCTOSTEJIbBHAA PABOTA OBYYAIOIIEI'OCA 1,61 58
[TpopaboTka yueOHOTO MaTepHaa
IToaroroBka K MpoOMEKYTOUYHOM aTTECTALUN 0
[IpomexyTouHas arrecTauus: 0

Coaep:xxaHue IMCUMILUIMHBI, CTPYKTYPHPOBAHHOE IO pa3jlejaMm H

BHUAaM 3aHATHI

Paznennl
IUCIAIUINHBI

Bcero yacos

Pacnipenenenue
TPYAOEMKOCTH

10 BUJaM y4eOHOU paboThI

@opMsI U
BUJ

JICKIINU

p. 3aH.

na0. pao.
cam. pao.

KOHTPOJIS

NHpnexchl THAUKaTOPOB
hopMHupyeMBbIX
KOMIIETCHIIUH

Paznmen 1.
JuckperHbie U mud-
pOBbIe CUT'HAJIbI U
cUCTEMEL. MeTOoabI
MaTeMaTU4YCCKOIro
OITMCAHUS U aHAIH3a

26

TK1

K 3.2

Paznen 2.
PexypcuBnbie u
HEPEKYPCUBHBIE (-
poBble GuIbTPEL. Me-
TOJIbI CTPYKTYPHOI
peanuzanuy u
CHUHTE3a

54

TK2

K 3.2

Paznen 3.
Metonasbl

QITOPUTMHU3ALUU U
IIPOrpaMMHUPOBAHHUS
MHUKPONPOLIECCOPHBIX
CPEICTB B CHCTEMAax
YIPaBIECHUS

28

TK3

K 3.2

OK3aMeH

36

OM1

K 3.2




Hroro 3a 5 cemectp 144 16 - 34 58

UTOro 144 16 - 34 58

Conepxkanue TUCHUILTHHBI

Pasnen 1. JIluckperHble W HU(POBBIE CHUTHAJBI M cUCTeMbl. MeToabl
MATeMATH4eCKOr0 ONMCAHUS M aHAJIU3A

Tema 1.1. BBenenue B mudpoByto o0paboTKy curHanoB. CHUTHAJIBI U UX
npeoOpa3zoBanuss Tpu IUdpoBoil oOpaboTke. MaTemMaTHYeCKUe MOJEIH
JUCKPETHBIX CUTHAIOB. CHeKTp JAMCKpeTHOro curHaia. CBs3b MeXIy
CHEKTpaMH JHCKPETHOIO M  aHAaJOroBOTO  CHUrHajoB. JluMcKpeTuzauus
aHAJIOrOBBIX CUTHAJIOB C (DMHUTHBIM CIEKTPOM IPU YACTOTE TUCKPETU3ALINH,
OTBEYAIOIIIEW TeopeMe OTCYETOB. JlMCKpeTu3auuss aHaJOTOBBIX CHUTHAJIOB C
(MHUTHBIM CHEKTPOM MPU YACTOTE TUCKPETU3AIMHU, HE OTBEUAIOILIEH Teopeme
OTCUETOB. SIBNIEHME HaJIOXKEHUsi CHEeKTpoB. JluckpeTusalusi aHaTIOTOBBIX
CUTHQJIOB C HEOrPAHMYEHHBIM [0 YacTOTE CIEKTPOM. SIBJIEHHE MOJMEHBI
4acTOT TpH AUCKpeTu3anuu. KBaHTOBaHME CUTHAJIOB IO  YPOBHIO.
[TorpemHocty kBaHTOBaHus. [ludpoBoe komampoBanme curnana. JlpoOGHoe
KOAMpOBaHUE LUQPPOBOro curHaia. [lorpemHocTs KBaHTOBaHHS IHU(PPOBOTO
cur”aia. Y cioBus Beioopa pazpsianoctu AL

Matematudyeckre OnmucaHus U XapaKTePUCTUKH JUCKPETHBIX CHCTEM

MeToapl MaTeMaTUYECKOTO OMHMCAHMS JIMHEWHBIX JUCKPETHBIX CHUCTEM BO
BPEMEHHON 00JacTH W alropuTMbl MU(PPOBON (QHUIBTpalMM Ha WX OCHOBE.
PasHOCTHBIC ypaBHEHHsI JIMHEHHBIX TUCKPETHBIX CHCTEM. PeKypCUBHBIE |
HEPEKYpPCUBHBIC IM(PpOBbIe GUIBTPHL. JlUCKpeTHass BpeMeHHas CBepTKa.
Hudpossie ¢unptper BUX- n KUX-tuma. 2.2. MeToasl MaTeMaTuyecKoro
OMHCAaHUsl CUTHAJIOB JHUCKPETHBIX CHCTEM Ha KOMIUIEKCHOW IJIOCKOCTH (B
4acCTOTHOM o0nacth). Z-npeoOpa3oBaHue JUCKPETHBIX CUTHAIOB. CBoicTBA Z-
npeoOpa3oBaHusl JUCKPETHBIX CHUTHAJOB. TecToBble MOCIEI0BATEIbHOCTH
TUCKpeTHBIX cucteM. [lepenarounass GyHKIHMS W 9acTOTHAs XapaKTEPUCTHUKA
JIUCKPETHOW CUCTEMBI.

Paznen 2. PexypcuBHble M HepeKypCHBHble HHM(pPOBbIe (GUILTPHI.
MeToabl CTPYKTYPHO# peajin3alMy U CHHTE3a.
XapakTepUCTUKU U CTPYKTypbl Lu(ppoBbIX ¢(uiasTpoB. Ilepenatounsie
(GYHKIIMHM PEeKYypCUBHBIX (GUIBTPOB. Z-npeoOpa30BaHUsl PA3HOCTHBIX ypaBHEHHUH WU
JTUCKPETHOM BpeMeHHOI cBepTkH. [lepenaTounbie pyHKINN PEKyPCUBHBIX (DUIBTPOB,
II0JIy4aeMble Ha OCHOBE PAa3HOCTHBIX ypaBHeHMU. Hynm m mosrocel mepegaTouyHon
¢byukmun.  Hyns-—mnomocHas  ¢dopma  mepenarouHoil  ¢yHkiuu.  YacToTHbIe
XapaKTePUCTUKN PEKypCUBHBIX (uiabTpoB. DopMbl peanu3alil  PEeKypCHUBHBIX
dbunbTpoB. Kackannas ¢popma peanuzanuu peKypcuBHbIX GuibTpoB. [Ipsamas dhopma
peanu3auuu  OuKBaApatHOro 3BeHa. KaHouuueckas  ¢opma  peanusanuu
OoukBanpatHoro 3BeHa. [Ipsmas ¢dopma peanusanuu, nepeaaroyHass QyHKUUsS U
YaCTOTHAs XapaKTEPUCTHUKA HEPEKYPCUBHOTO (QUIIBTPA.




CuHTE3 peKypCHUBHBIX (PUIIBTPOB 0 33JaHHOW YAaCTOTHOM XapaKTEPUCTUKE
Ucxonubie panHbpie mid  cuHTe3a [P 1o 3amaHHOM  aMIUIMTYIHOYACTOTHOM
xapakrepuctuke: tun ¢unptpa (OPHY, ®BY, IIIID, 13D u ap.); yacToTsl cpesa,
3a/IepKUBAHUA (OC, (3, ONPEIEIAIOMINE TPAHULBI U 3HAYEHHUS IOJIOC MPOIYCKaHUsA,
3aJIep>)KUBAaHUA U TIEPEXOIHBIX MOJIOC (PUIbTpa; AoNmycTUMas HepaBHOMEpHOCTh AUX
¢unpTpa B moONoce TpomyckaHWs (WM Oclla0ieHHe Ha TPaHULAX TOJIOCHI
IIPOITyCKaHUs B ciiydae MOHOTOHHBIX AUX) an, n1b; MmuHnmanbHoe 3aTyxanne AUX B
nojioce 3anepkuBanus a3, ab. I[lapamerpsl am, a3, ompenessironme AOIMYyCTUMBbIC
MOTPEUTHOCTH annpoKCUMaIuu 3aaaHHon uaeanuzrupoanHoi AUX |Hd(jo)|: ypoBHU
nomyctuMoro otkionenus pacuetHod AUYX |H(jo)| ot 1 B monoce nponyckanus (1—-
0l) m ot myna B moisioce 3anepxkuBaHusi 02. CHUHTE3 PEKYpPCUBHBIX (DUIBTPOB IO
aHajoroBoMmy nmnpototumy. Meroa OunuHelHoro mnpeooOpasoBanus. IIpoctoe
ownuHeliHoe npeoOpazoBanue. O000IIEHHbIE OUITMHENHBIE TpeoOpa3oBaHud. 3a/1auu
cunre3a aHanorooro ®HY-npororuma. Ilepexon or ADIIHY x [P 3aganHOrO
tuna. Meroauka cuare3a PO no ananoroBomy npoToTUILY.

Cunre3 HepekypcuBHbIX GuiabTpoB (H®) mo 3amanHOil yacTOTHOU
XapaKTEPHUCTHKE.

CuHTe3 HEPEKYPCUBHBIX (PHIIBTPOB METOJAOM BECOBBIX (pyHKIMM. ['padnueckas
WUTIOCTpanust Meroga. TpeboBanusi K BecoBbiM (yHKuMsAM. [lapamerpsl
BeCOBbIX (yHKMil. Onucanuss BecoBbIX (QyHKUMUA. BecoBble ¢(yHKIMH
Kaitzepa. Metonuka cunteza H® wmeromom BecoBbix (yHkumil. CuHTe3
HEPEKYPCUBHBIX (PUIBTPOB METOJOM YAaCTOTHOM BBIOOPKH. YHCIEHHBIE
METO/Ibl CUHTE3a LIU(PPOBBIX (PUIBTPOB.

Onenka u o0ecrieueHue TOYHOCTH U(PPOBBIX (DUITBTPOB.
BimsiHue koHeuHoU paspsanHocTy yucen. OneHKa MOrpeHOCTH KBAHTOBAHUS
yucen. BausHue kBaHTOBaHUA KO3 (ULIMEHTOB QuibTpa. MacimtabupoBanue
curHajgoB B I1udpoBbix (QuiabTpax. MeToabl pacyeta MacIITaOHBIX
MHOXUTeNel. PacueT MacimITaOHbIX MHOXHTENEH 3BEHa PEKYpPCHUBHOIO
buapTpa 2-ro mopsaka mpsaMoil Gopmbl peanm3anuu. Pacuer macmTaOHBIX
MHOXKHUTEIEH Ui KacKaJHOW CTPYKTYpbl peKypcuBHOro ¢(umptpa. OreHka
IIYMOB KBaHTOBaHuUA U TpeOyemoii paspsanHoctd ALl u peructpos.
JleTepMUHHUPOBAHHBIM METOJ| OLEHKHU IIYMOB KBaHTOBaHHWs. BeposTHOCTHBIN
METOJ| OIIEHKH IIYMOB KBaHTOBaHMs. Pacuer IIyma KBaHTOBaHUsS alll Ha
BbIXoJie 1uppoBoro ¢uiabrpa. PacyeT COOCTBEHHBIX IITYMOB KBaHTOBAHUS
3BeHa P® 2-ro mopsaka s npsmoil  gopmbl  peanusanuu. Pacuer
COOCTBEHHBIX IIYMOB KBAaHTOBAaHMS JUIsl KackagHOW QopMbl peanu3anuu
peKypcuBHOTO (unbTpa. MeTonuka pemieHus 3afad KOHEYHOW pa3psiAHOCTH
qrcel B UPPOBBIX QUIBTPaAX.

Paznen 3. Meroabl mudpoBoii (uIbTPAUMH M CHEKTPAJbLHO-
KOPPEJSIIMOHHOI0 AHAJIM3a CUTHAJIOB HA ocHoBe /II1D



Anroput™m nudpoBoi (UIBTpallMKM CUTHAJIOB HAa OCHOBE JUCKPETHOTO
npeobpazoBanust Dypee. JluckperHoe mnpeoOpaszoBanne Dypbe M €ro CBOMCTBA.
ObocHoBaHMe mIara AUCKpeTU3auuu 1no yacrore npu Beruucienun [AIID. CpoiictBa
TUCKPETHOTO npeodpa3oBanus Oypre. Briuncienne TMHENHON CBEPTKU C TOMOIIBIO
JIID. AnroputM 1udppoBoil (QUIbTpallM KOHEYHBIX IOCIEIOBATEIbHOCTEH Ha
ocHoBe JII®. DOddexkruBHocTs 1HdPpoBoit ¢unbTpanuu Ha ocHoBe JI1D.
OuiapTpalds  TOCIEIOBATeIBHOCTEH  OOJIBIIONW  JJIMHBI ¢ momompbio  JII1D
(CEeKLIMOHUPOBAHHBIE CBEPTKH ).

AHanmu3atopel  CIEKTpa  CUTHAJIOB Ha  OCHOBE  JIUCKPETHOTO
npeoOpazoBanus DOypne.
bazoBasi cTpykTypa aHanmm3atopa CHEKTpa U HU3MEpPSEMble UM CIEKTpaJIbHBIC
XapaKTEPUCTUKN CUTHAIOB. YacTOTHBIE XapaKTEPUCTUKH  aHAIM3aTOpa
cnekrpa. OmpeneneHne OTKIMKOB aHaau3aTopa CIEeKTpa HAa TapMOHHYECKHE
curdaiibl. Posib BECOBBIX (DYHKIIMI NP CIIEKTPATHLHOM aHAIM3€ U UX OCHOBHBIE
napameTpbl

Paznen 1. O0mme NpUHIMNBI IOCTPOEHUA MUKPONIPOLIECCOPOB U
MHUKPONPOLECCOPHBIX CHCTEM ABTOMATHYECKOI0 YIIPABJICHHS.
Tema 1.1. [Ipunnun nevictBus u knaccudukaius IBM. Buasl cooOreHui.

Crpykrypa OBM. OO11ue cBefieHUs 0 MUKPOIIPOIeccopax ¥ MUKPOIIPOIIEC-
copHbIx cuctemax. CriocoObl OpMHUPOBaHUS aipeca KOMaH/bl.
Tema 1.2. Pa3HOBHUIHOCTH TTPOIIECCOPOB. [[Ba THIIA apXUTEKTYpPbl MUKPO-
IIPOLIECCOPOB.
Tema 1.3. [Tpunuun padoTs! nporeccopa. Pabora mporeccopa no npepsia-
HUto. Onucanue UKIA CYUTHIBAHUS U 3aKHCH B aMSTh.
Tema 1.4. TIlpsamoii qocTyn K NaMATH.
Tema 1.5. CucremMa ympaBji€HUS C HIPOTPAMMUPYEMBIMHU JIOTUYECKUMH
KOHTPOJIIEpAMH.
Tema 1.6. ABTOMaTU3UpPOBAHHBIE IPOU3BOJCTBEHHBIE CUCTEMBI. CTPYKTYypa
ACY. Onpenenenue unrepdeiica.
Tema 1.7. ®ynkunu ACY HUKHETO YPOBHSL.
Tema 1.8. JlokajnpbHOE JIOTHUYECKOE  YIPABJICHHUE TEXHOJOTHYECKOIO
000py0BaHUS JUCKPETHOTO JICUCTBUS.
Tema 1.9. 3amauu cBsi3u ¢ oniepatopoM. 3aa4ll KOMMYHHUKAIIMOHHBIX OOMEHOB
JTAHHBIMH.

Pa3znen 2. CranpapTHbie HHTepPeiichbl



Tema 2.1. Uutepdeiic ISA.

Tema 2.2. IlapamienbHblii HHTEpdEHC.

Tema 2.3. [TocnenoBatenbHbIN HHTEPEC.

Tema 2.4. Bugsl curHaigoB BBoAa-BbiBoja. (CrnocoObl  OHU(PPOBKH
HEIPEPBIBHBIX CUTHAIOB. KBaHTOBaHME IO BPEMEHM M KBAaHTOBAHHUE 10
YPOBHIO.

Tema 2.5.Bei6op LHAIT u ALIIT o pa3psaHoctu u ObicTpoaeicTBU0. TeopeMa
KorenbHukosa.

Tewma 2.6. YcTpoilcTBO BHIOOPKH U XpaHEHHUS.

Tema 2.7. Unrepdeticel nepudepuiinpix ycTpoictB. Crnenuain3upoBaHHAs
MHOTOQYHKIIMOHaNbHAs mporpammupyemas BUC nmns BBoga u  BBIBOAA
nH(pOpMaIUU — afanTepsl BBOIa-BbIBoAa. DOpMaThl U PEKUMBI PAOOTHI.

Tema 2.8. Jlpyrme cmocoObl opranmzanuu uHTepdeiica. Hutepdeiic
YCTPOMCTBA BBOJA.

Tema 2.9. IlpoMblllIEHHBIE MOAYJIM BBOJIa-BbIBOJA CUTHAIOB B OBM ¢
YCTPOMCTBAMM T'aJIbBAHUYECKON PA3BA3KHU.

Tema 2.10. ITpumep NpOMBIIIIIEHHOTO PETYJISITOPA TEMIIEPATYPHI.
Tema 2.11. CgoiictBa 1upoBeIX cucteMm yrpasieHus. CTpykrypa 1udpoBoit
CY.
Tema 2.12. [lepenatounas QpyHKIUs peKypCUBHOTO U(PPOBOTO PUIbTpA.
NMnynbcHas XapakTepucTUKa PEKypPCUBHOrO UGpoBoro GpuiibTpa.
Tema 2.13. Ilepenatounas dbynkuus ATl nmudposoit CY. Dkcrpanonsarops
HYJIEBOTO U MEPBOTO MOPSI/IKA.
Tema 2.14. PasnoctHoe ypaBHenwe 1mdpoBoro [ ]I-perymsTopa.
[Iporpammuas peasm3zanus [ /-perynsaropa.

Paznen 3. Metoasl AJTOPUTMH3ALUU 71 NPOrpaMMHpPOBAHUA

MHKPONPOLECCOPHBIX CPEJICTB B CHCTEMAX YIPABJICHUS
Tema 3.1. [Iporpammuas peanuzanusi JOTUYECKUX (PYHKIUH.
Tewma 3.2. Metogsl pazpaboTku npukiagHbix nporpamm st TIJIK.
Tema 3.3. TaOnMuuHBIA METO.
Tema 3.4. BpeMeHHbIE JuarpaMMbl.
Tema 3.5. [IlaroBeie nMarpaMmei.
Tema 3.6. IloTOKOBBIE OJIOK CXEMBI.
Tema 3.7. I'padbl nepexo10B.
Tema 3.8. Cxema peryaupoBaHusi YpOBHsI paboyell KHJIKOCTU B pe3epByape B
npenenax OT HUKHETO YPOBHS 10 BEPXHETO YPOBHS.
Tema 3.9. Anropurmuzammss CAY wu BbeiOOp OBM. Anropurmmdeckoe
omnucaHue U mpouenypHas monenb. CroBecHas, rpapuyeckas, CTpyKTypHas U
onepaTopHasi GOpPMBbI 3aMKUCH AIITOPUTMOB.



Tema 3.10. CTpyKkTypHOE TIpEICTABICHHE TMPOLEAYPHOU MOJIEIU ITycKa
TypOUHBI.

Tema 3.11. AropuT™MbI KOHTPOJIS (QJITOPUTMBI cOOpa 1 00pabOTKU MEPBUIHOM
oOpaboTku wuHpOpManuu). JuarHoctuueckuii KoHTpojdb. CriakuBaHue
JAHHBIX. AJTOPUTM NPOLELYPHON MOJIETN NPOLECCa YIPABICHHUS.

Tema 3.12. AnroputM ¢GOpMHpPOBAHUS  YMPABISIONIETO BO3ICUCTBUS.
[Iporpammaropsl.

Tema 3.13. Cxema CHCTEMBI PETYJUPOBAHUSI CKOPOCTU BJIECKTPOJABUTATEIIS.
Tema 3.14. CxemMa MHUKPOKOHTpOJUIEpPA [JI1 PETrYJUPOBAHUSI IPOLIECCOB C
3ana3fpiBaHueM. ApantuBHas 4-ypoBHeBags CVY ¢ MukpossM. I[lpumep
UCIIOJIb30BaHUSI MUKPOKOHTPOJUIEPA JUIsl pETYJIMpPOBaHus ckopoctu /1.

Tema 3.15. Ilpumep MHUKPONPOLIECCOPHON CHUCTEMBI YIpaBieHUs. THUIIOBbBIC
¢yakuun  Mll-cuctem.  CTpykTypa  MHKpPONPOLIECCOPHOH  CHCTEMBI.
Haznauenue noptoB u ux aapeca. Pactipenenenue paspsaos nopta KE.

Tema 3.16. IIporpamMMmupoBaHME€ BpPEMEHHBIX 3aJepkeK. biok-cxema
anropuTMa BpeMEHHON 3anepkkd. KoJnyecTBO TakTOB  MpOrpamMMbI
BPEMEHHOW 3aIEPHKKHU.

Tema 3.17. Ilporpammuoe oOcmyxkuBanue AIlIl. brok-cxema anroputma
BBOJIa AaHHbIX yepe3 ALIIL. brok-cxema alroputMa BBOJIa JAHHBIX IO CUTHAITY
AIII. Cxema nporpammuo-annapataoro AILIT.

TemaTH4ecKuil NJIaH NPAKTHYECKHUX 3aHATHHI

[Ipaktuka 1. M3yuenus cpene Marnad makeroB Data Acquisition, Help Demos,
Toolboxes/Data Acquisition, Example Osclloscope, Example Function
Generator.

[Ipaktuka 2. [lorpenrHocTh KBaHTOBaHUS LIM(PPOBOrO CUTHAJA. Y CIOBUS BbIOOpA
pazpsianoctu ALIL.

IIpaktuku 3, 4. Pa3HOCTHBIE ypaBHEHUS JIMHEHMHBIX JHUCKPETHBIX CHUCTEM.
PexypcuBHbie ¥ HepekypcuBHbie  mudpoBbie  GunbTpel.  [Ipumep
Bcenponyckatouero guibrpa B Martnabe. IIporpamma AUCKpETHOM CBEpPTKU
conv. IIporpamma oOpamenust cBeptku deconv. @DYHKIUS JUCKPETHOU
bunsTpanuu filter.

[Ipaktuku 5, 6. Jloctym Kk BHyTpeHHEMY cocTosiHui0 ¢uibTpa. Kommencarms
¢dazoBoro casura. PacyeTr MMMIyiabCHON XapakTepucTuku QuibTpa. Pacuer
YaCTOTHOM XapakTEepUCTUKU (uibTpa. 3aJaHUe BEKTOpa 4YacToT (UIbTPA.
Pacuer rpynmnoBoi 3anepxxku. OToOpakeHHE HyJEH U MONIOCOB (PUIbTPA.
PaznoxxeHue Ha MpoCThie APOOH.

CuHTe3 peKypCUBHbIX GUIBTPOB IO aHAJIOroBOMy IMpoToTumy. Merton
OownmmHeliHOTO TIpeoOpa3oBanusa. [Ipocroe OunmHEHOE TmpeoOpa3oBaHuUE.
OO6o001meHHbIE OMIIMHEWHBIC TIPeoOpa3oBaHus. 3aJadll CUHTE3a aHaJIOTOBOTO



®OHY-nporotuna. Ilepexon or A®IIHY k I[P 3amanHoro tuma. Meroauka
cunTe3a PO no ananoroBomy nportoruiy. OyHKIMU, paboTarolKEe ¢ CEKIUIMU
BTOpOro nopsika. IsmeHeHnue yactoTel quckperusanuu. [lepeauckperuzanus.

[Ipaktuku 7, 8. CuHTE3 pPEKypCHUBHBIX (UIBTPOB MO 3aJaHHOW YacCTOTHOU
xapaktepuctuke. CHHTE3 PpEKypCHUBHBIX (QWJIBTPOB IO aHAJIOrOBOMY
nportoturty. Meroa OunuHeitHoro mnpeoOpazoBanus. Ilpoctoe OwmnmHeliHOe
npeoOpazoBanue. OO00IICHHBIC OWIMHEWHbIE MpeoOpa3oBaHus. 3agadu
cunre3a anaimoroporo @®HY-nporotuna. Ilepexom or A®IIHY x LD
3amaHHoro tuna. @yHknuu BbIOOpa mopsaka ¢uiabTpa. Dynkius Bilinear.
Oyukuus Impinvar. @yukuu Yulewalk. ®@yukuus Invfreqz. @ynkuus Prony.

IMpaktuku 10 u 11. CuHTe3 HEpEeKypCHUBHBIX (DUIBTPOB METOJIOM BECOBBIX
bynknuii. CHHTE3 HEPEKYPCUBHBIX (DUIBTPOB METOJIOM YAaCTOTHOM BHIOOPKH.
Oyukiuu - Firl  w Fir2.  ®ywkmus  Kaiserord.  Pacuer ®HY ¢
KOCHHYCOMJIAJIbHBIM CTJIa)KUBAHUEM.

[TpakTuku 12 u 13. Onenka u odecreueHre TOYHOCTH [UGPOBBLIX (PHIIBTPOB.

Binusinue  koHeuHOM — pazpsgHOCTHM  yucel. OIeHKa MOrpemHOCTH

KBaHTOBaHUSl uyuceln. Bnusaue kBaHTOBaHUS KOA(DPUIIMEHTOB (GUIBTpA.
OYHKIIMM MHUHUMH3AlUA CpPeTHEKBaJApaTHuyHOW omubku. Metoasl Pemesa.
AUYX nepexypcuBHoro ®HY no u nocne okpyriaeHus: kodpdumuenton. AUX
pekypcuBioro ®HY 1o wu mociae  okpyriaeHuss — KO3(PPUUUEHTOB.
MacmtabupoBanue ko3puureHToB nUPpoBbiX ¢GuiabTpoB. [lepenonnenue
Pa3psSIAHON CETKU B MPOLIECCE BHIYUCICHUM.
Ornenka nryMoB KBaHTOBaHUA U TpeOyemoit paspsanocta AL u peructpos.

[lpaktuku 14 u 15. Anroput™m mudpoBod (GUIBTpAIlMM CUTHAJIOB HAa OCHOBE
IUCKpeTHoro  mpeoOpazoBanusi  ®ypee. [loBbllIeHHE  CHEKTPAIBLHOTO
paspelieHuss Opu JONOJNHEHWM curHana Hyismu. JIIP kak auckpertHas
¢bunpTpanms. Pactekanue cnektpa. IIpoucxokneHne pacTekaHusl CHEKTpa.
BecoBble (hyHKIIMM U OKHA.

[TpakTuku 16 u 17. O6padboTka curHajioB u u3oOpaxxenuil. Pabora ¢ mporpammoin
FDATOOL. Ilporpamma Simulink.

TemaTnuyeckuii NJ1aH Ja00paTOPHBIX padoT
Jlanublit BUA pabOTHI HE MPEIyCMOTPEH YU€OHBIM IIIIAHOM.

Kypcosoii npoekT /kKypcoBasi paéora
JlauHbIi BUA pabOThI HE IPETYCMOTPEH YICOHBIM TUTAHOM.

4. OueHuBaHUe Pe3yJbTATOB 00y4YeHHUSI

OrneHnBaHNe pe3yNnbTaTOB OOYYEHHs MO IUCHUIUIMHE OCYIISCTBIACTCS B
paMKax TEKYIIero KOHTPOJS W TPOMEKYTOYHOH aTTeCTallMH, MPOBOJUMBIX II0
6ampHO-periTunroBoit cucreme (bPC).

[IIxana oneHku PEC3YIILTATOB O6y‘{eHI/I}I 10 AU CHUIIIIMHC!

Kon Kon 3ansaHu- YpoBeHb ChOpMHUPOBAHHOCTH
KOMIIC- HHIUKATOpa POBAHHBIC HWHAUWKATOpa KOMIICTCHIWUH




TCHIIMHM | KOMITCTCHIINH €3YJIbTaThI . . Hwxe .
1 1 pesy Boicokuit | Cpennuii Huzkuit
00y4eHus 1o CpEIHEro
WCIIUTIIINHE
et ot 85 10 100/ o1 70 110 84| 01 55 110 69 | 0T 0 110 54
IITkana oneHuBaHUA
H B-
YIOBIIET- ceyno
OTJIIMYHO X0pomIo JICTBOpU-
BOPUTCIILHO
TECIbHO
3a4TCHO HE 3a4TCHO
3HATh:
3HaeT Bce | 3HAET Nmeer Bce | OTcyTCTB
MIPUHITUTIBI | OCHOBHBIE | KOHCTIEKT | YIOT
NEUCTBUSL | MPUHIIMIIBI | Bl MO | KOHCITEKT
U Ha3Ha- | IEUCTBUS | MIPOBENEH | bI
YeHUE OT- | ¥ Ha3Ha- | HbIM 3aHATUH
NENbHBIX | YCHHUE 3aHsATUsAM. | He 3Haer
ANEKTPOHH | OTAenbHBI | [lyTaercs | mpuHIHI
YcerpoiicTBo, BIX h| X B NPUHIIM- | IEUCTBUS
TIPUHIIHIL MUKPOTIPO | AJCKTPOHH | Max u
NEHCTBUS u|- BIX W | ACUCTBUSA | Ha3HAYCH
Ha3HAYCHHUE IIECCOPHBI | MUKPOTIPO | U ue
OTJICTbHBIX X [[ECCOPHBI | HA3HAYCHH | OTMEIHHBI
ANEKTPOHHBIX U | YCTPOUCTB | X e X
MUKPOTPOIIECCO | MEXATPOH- | YCTPOUCTB | OTACIBHBI | 3JIEKTPOH
PHBIX YCTPOHCTB | HBIX MEXaTpoH | X HBIX u
MEXaTPOHHBIX CUCTEM HBIX 3JICKTPOHH | MHKPOIIPO
CUCTEM CUCTEM BIX U | IIECCOPHBI
MHUKPOIIPO | X
LIECCOPHBI | YCTPOMCT
X B
YCTPOMCTB | MEXaTPOH
IIK-3.2 | [IK-3.2 MEXaTpOH | HBIX
HBIX CUCTEM
CUCTEM
YMETh:
YmMmeer B [Tyraer He ymeer
MPUMEHST | OCHOBHOM | METOJIbI MPUMEHSIT
b BCE | YM€EeT BBIOOpA U | b METOIBI
METO/IbI IOPUMEHAT | pacyeToB, | BbIOOpa U
BBIOOpa W | b BCE | MOJICIMPO | pPAcUYETOB
IIpumeHsATH p AACTMPO | P ’
pacyeToB, | METOJIbI BaHUs MOJIEITUPO
METO/bI BEIOOpA
MOJIETIUPO | BHIOOpa U | OTHEIBHBI | BaHUS
u pacueros,
BaHHS pacyeroB, | X OT/ICTTbHBI
MOJICIIUPOBAHUS
OTJIENBbHBI | MOJETHUPO | DJIEKTPOHH | X
OTJIETTbHBIX
X BaHUS BIX U | DIIEKTPOH
ANEKTPOHHBIX U
AJICKTPOHH | OTAENbHBI | MHUKPOTIPO | HBIX u
MHUKPOIIPOIIECCO
9 BIX u|Xx [IECCOPHBI | MUKPOTIPO
PHBIX YCTPOWCTB
MHUKPOIIPO | 3JEKTPOHH | X IIECCOPHBI
MEXaTPOHHBIX .
IIECCOPHBI | BIX U | YCTPOUCTB | X
CUCTEM .
X MUKpPOIIPO | MEXAaTPOH | YCTPOUCT
YCTPOWCTB | IIECCOPHBI | HBIX B
MEXaTpoH | X CHCTEM. MEXaTpOH
HBIX ycTporictB | Umeer HBIX
CUCTEM MEXATPOH | KOHCTIEKT | CHCTEM.




HBIX bl 10 BceM | KoHcnekr
CUCTEM 3aHSATUAM | Bl
OTCYTCTBY
IOT.
BIIAJICTh:
Yerko Buaneer Ilyraerca | He
BIIAZICET OCHOBHBIM | IIpH BIIAJICET
BCEMU u poBe- METOAAMH
METOJaMH | METOJaMHU | JICHUU BbIOOpA U
BBIOOpa M | BBIOOpa U | BBIOOpPAa U | pacyeToB,
pacyeToB, | pacyeToB, | pacyeTOB, | MOJAEIUPO
MOJEIIUPO | MOJEIUPO | MOJEIUPO | BaHUSA
METOJIaMHU BaHUs BaHUS BaHUS OT/ZIEJIbHBI
BbIOOpA U | OTACNIbHBI | OTHENbHBI | OTAENBbHBI | X
pacyeTos, X X X 3JIEKTPOH
MOJEIUPOBAHUS | 3JIEKTPOHH | 3JIEKTPOHH | 3JIEKTPOHH | HBIX "
OTZIEJIbHBIX BIX U | BIX U | BIX U | MHKPOIIPO
ANEKTPOHHBIX U | MUKPOIPO | MHKPOIPO | MUKPOIPO | LIECCOPHBI
MHUKPOIIPOLIECCO | LIECCOPHBI | LIECCOPHBI | LIECCOPHBI | X
PHBIX YCTPOUCTB | X X X YCTPOMCT
MEXaTPOHHBIX YCTPOMCTB | YCTPOWUCTB | YCTPOMCTB | B
CUCTEM MEXaTpPOH | MEXaTpOH | MEXaTpOH | MEXaTpOH
HBIX HBIX HBIX HBIX
CUCTEM CUCTEM CUCTEM. CUCTEM.
Nmeer Bce | Koncnekr
KOHCIIEKT | BbI
bl 3aHATUN
3aHATHI. OTCYTCTBY
10T
OHCHO‘{HBIC MaTepualibl JJIA ITPOBCACHUSA TEKYIICTO KOHTPOJIA u

MPOMEXYTOUHOM aTTecTaumu mnpuBeneHbl B llpunoxkenun k paboueil mporpamme
JUCLUIUIUHBI.

[ToHBI KOMIUIEKT 3aJlaHW W MaTEepUajoB, HEOOXOIUMBIX ISl OLICHUBAHUS
pe3yJbTaTOB 00YUYEeHHMs 110 TUCHUIUIMHE, XPAaHUTCS Ha Kadeape pa3paboTyuka.

5. YueOHO-MeTOANYecKOe M HHPOPpMaMOHHOE o0ecTiedeHHe TUCHUILINHBI
Y4eOHO-MeTOAMYECKOE 00ecTIedeHue

OcHoBHas tuTeparypa

1. Tunbdanos K.X. MukpomnpoieccopHbie CUCTEMBI yIIpaBiieHus: Y4eOHoe
nocobue. — Kazann: Kazan. roc. suepr. ya-1, 2006.

2. TlporpamMMHBIE CpEACTBA MHUKPOIPOIIECCOPHOTO YIPABICHUS OOBEKTaAMH
MEXaTPOHHBIX CUCTEM : MeToaudecKue yKazaHus IO BBINOJIHEHUIO JTaOOPaTOPHBIX
pabot /Cocrt.: H.K. Aunpees, A.C. Mananuon, P.M. baszutoB. — Kazanb: KazaHn. roc.
3Hepr. yH-T, 2018. — 38 c.

JlonoJiHUTENIBHAS JIUTEPATYPA
1. Hecrtepos, K.E. TlporpamMmMmupoBaHue HNPOMBIIUICHHBIX KOHTPOJIIEPOB



yueb.-meton. nmocodue / K.E. HecrepoB, A.M. 3103eB.— ExarepunOypr : M3a-Bo
VYpan. yu-ta, 2019.— 96 c. : ui.

2. Siemens. [Iporpammupyembie Jorndeckue KoHTposuiepsl. U.1. AnmaparHabie
u nporpammusle cpencrsa IJIK.

3.  Siemens. IIporpammupyemsbie
IIporpammuposanue [IJIK.

4. Siemens. [Iporpammupyemsbie norudeckue KOHTposuiepbl. Y.3. OCHOBBI
paspabotku nporpamm st [TJIK. / YUL] 3A0 «9xouHBEHT»

JOTUYECKUE  KOHTposiepsl.  Y.2.

(Ilpumeuanue: Jlobas opyeas iumepamypa, KOMopas peKoMeHOyemcs 1eKmopom
no OaHHOU OUCYUNIUHE).

HNudopmanuonHoe odecneyeHue

DNEKTPOHHBIE U UHTEPHET-PECYPCHI

https://e.lanbook.com/

[Ipodeccronanpabie 6a3bl AaHHBIX / HMH(DOpMaMOHHO-CIIPaBOYHbIC
CUCTEMBI

Her

JIlunensuonHoe U ¢BOOOIHO

oOecrieueHre JUCIUILINHEI

pacmpocTpaHsieMoe  IPOrpaMMHOE

MatLab, nporpammel B nakere STEP 7-Micro/WIN 32.

6. MaTepuaJbHO-TEXHUYECKOE 00ecredeHue JUCIMILTUHbI

HaumeHnoBanue Busa HanmenoBanne yaeOHOM

y4aeOHOU pabOTHI ayIUTOPHH, [Tepeuens HEOOXOIUMOTO OOOPYAOBAHUS H
CrIeNaIM3UPOBAHHOM TEXHUYECKUX CPEICTB O0YUCHHUS
nmabopaTopuun
Jlexumun YuebHas ayquTOpUs TSI Crenmann3nupoBaHHAS y4ueOHast MeOenb,
HPOBEICHUS 3aHATHI TEXHHYECKUE CPEICTBAa OOYYCHUs, CIyKalue IS
JEKIHOHHOTO THIA MIPEICTABICHUS yaeOHOH uH(popMaluu
Oonpliod  ayauTopuu  (MYJBTUMETUHHBIN
MIPOCKTOp, KOMIIbIOTEp (HOYTOYK), D3KpaH),
JEMOHCTPAIIMOHHOE 000pYyAOBaHKEe, Y4eOHO-
HATJISTHBIC TTOCOOMS
[MpakTryeckne |YueOuas  aynuropus | Cnenuanu3upoBaHHas — ydeOHas — meOedb,
3aHATHS HPOBEACHUA 3aHATHH| TeXHUYECKUE CpeacTBa o0y4eHus




CEMHHApPCKOT0 THNA,| (MYJIbTUMEIUNHBIA  TPOEKTOpP, KOMIIBIOTEP
TPYTIIIOBBIX 4 UHIMBUIY-| (HOYTOYK), 9KpaH)  Jp.

AJIbHBIX KOHCYHBTaHPIﬁ,
TEKYILETO KOHTPOJIS 5
MIPOMEXYTOUYHON aTTeCTalluu
CamocrositenbHas |KoMmbloTepHBIi Kitace ¢ Cnenunanmu3upoBaHHas yuyeOHass mebensp Ha 30
pabora BbIx0JoM B MHTepHer B-600a | mocamounsix  Mect, 30  KOMIIBIOTEPOB,

TEXHUYECKHE CpeACTBa O0y4deHHUs (MyJIbTUME-
TUUHBIA TIPOEKTOP, KOMMbIOTEp (HOYTOYK),
9KpaH), BHJICOKaMEpHI, IIPOrPaMMHOE
o0ecrieyeHue
CrienmanusupoBaHHas MeOeib, KOMITBIOTEPHAs
TEXHHMKA C BO3MOXXHOCTBIO BbIX0a B IHTEpHET
u obecnieuenuem nocrymna B dMOC, skpan,
MYJIbTUMEAUMHBINA TPOEKTOP, IPOrPAMMHOE
o0ecrieyeHue

YuTannHbIHI 321
OnoOINOTEKH

/. Oco0eHHOCTH OPraHN3aluu 00Pa30BaTeJIbHOM IeATeILHOCTH JIsl JIHIL C
OrpaHUYeHHBIMHU BO3MOKHOCTSIMHU 3/I0POBbSI 1 MHBAJIU/IOB

JInna ¢ orpaHMYEHHBIMU BO3MOXXHOCTAMH 310p0oBbs (OB3) 1 nHBamuabl UMEIOT
BO3MOKHOCTb OECHPENSATCTBEHHO NEPEMENIaThCsl U3 OJHOT0 yueOHO-1a00paTOpHOro
KOpIlyca B JpYyroil, HMOJHATBCS Ha BCE ITaXM Y4eOHO-I1a0OpAaTOPHBIX KOPIYCOB,
3aHUMAaTbCid B Y4YeOHBIX M HHBIX [OMEUIEHMSIX C YYETOM OCOOEHHOCTEH
CUXO0(U3NUECKOTO Pa3BUTHUS U COCTOSIHUS 3/10POBBSI.

Jia o6ydyenust nun ¢ OB3 ¥ MHBaJIMIOB, MMEIOIIUX HAPYIIEHUS OIOPHO-
JBUTATEIBHOIO ammnapara, 00ecledeHbl YCIOBUS OECHpPENsITCTBEHHOIO JOCTyNa BO
Bce y4ueOHble nomenieHus. MHpopmanus o cienuanbHbIX YCIOBUAX, CO3JAaHHBIX IS
oOyuatomuxcst ¢ OB3 u wuHBaIMIOB, pa3MelleHa Ha caidTe yHHBEpCUTETa
www//kgeu.ru. IMeeTcst BO3MOKHOCTh OKa3aHHS TEXHUYSCKOM IIOMOIIM aCCUCTEHTOM,
a Tak)Ke YCIIyT CYpAONEPEBOIYUKOB U TU(DIOCYPIOTIEPEBOTUNKOB.

Jlig anantanuu K Bocnpusatuio gunamu ¢ OB3 u uHBanumaMu ¢ HapyleHHbIM
CIIyXOM CIIpaBOYHOT0, Y4eOHOro MaTepuaja MO AUCHUIUIMHE OOeCHeurnBaIOTCS
CJIETYIOIINE YCIOBUSI:

- JUIs1 JIydIIedl OpUEHTAlMK B Ay AUTOPHH, IPUMEHSIOTCS CUTHAJIBI OTIOBEILICHUS
0 HayaJie ¥ KOHIIE 3aHsTHs (CI0BO «3BOHOK» MMILETCS Ha JIOCKE);

- BHUMaHME C1a0O0CIBIIAIIEro O0YyYarolerocsi IMPUBJIEKAeTCsl Ie€JaroroM
’KECTOM (Ha IJIeUO KIIAJETCSI pyKa, OCYLIECTBIIAETCA HEPE3KOE MTOXJIONBIBAHUE);

- pasroBapuBasg ¢ OOy4YalOIIMMCS, NEAAroTHYeCKHil paOOTHUK CMOTPUT Ha
HEro, TOBOPUT SICHO, KOPOTKUMHU MPEUIOKEHUSIMH, oOecreunBasi BO3MOXKHOCTb
YTEHUS TI0 TyOaMm.

KoMmnencanuss 3aTpyAHEHHII peYeBOr0 M HHTEUIEKTYaJIbHOTO Pa3BUTHUSA
CJIa0OCTBIIIAIINX 00YYAIOUTUXCS TPOBOJUTCS ITyTEM:

- HCTIOJIb30BAHMSI CXEM, TUarpaMM, PUCYHKOB, KOMITBIOTEPHBIX MPE3EHTAIUH C
TMIIEPCChIIIKAMU, KOMMEHTUPYIOIIUMHU OT/IEIbHbIE KOMIIOHEHThI H300paKeHMUS,;

- PErYJSIPHOTO TNPUMEHEHMsI YNPAXKHEHUM Ha rpauyeckoe BbIICICHUE
CYLECTBEHHBIX IPU3HAKOB IIPEIMETOB U SIBIICHUN;

- obecrieueHUs] BO3MOXKHOCTH JUIsl  OOydarollerocs IOJIYYUTh aJpPECHYIO



http://www.kgeu.ru/

KOHCYJIBTALIMIO 110 AJIEKTPOHHOM MOYTE 10 Mepe HEOOXOJUMOCTH.

Jlnia aganTanuu K Bocrpustuio auinamu ¢ OB3 u nHBanuaaMu ¢ HapyIeHUSIMH
3peHus CIPAaBOYHOTO, yueOHoro, MIPOCBETUTEIBCKOTO MaTepuana,
MPEeyCMOTPEHHOTO 00pa30BaTeNbHON MPOrpaMMOl MO BbIOPAHHOMY HAINpPaBICHUIO
MOJITOTOBKU, 00€CTIEUNBAIOTCS CIIEAYIONINE YCIOBHS:

- BeJleTcsl ajanTaius opuIMaibHOro caiita B cetu MHTEpHET ¢ y4eTOM 0COOBIX
NOTPEOHOCTEN MHBAIKIOB MO 3pEHUI0, 00ECIIeUNBACTCA HAJTUUKUe KPYMHOIIPU(TOBOI
CIIpaBOYHOM MH(GOPMAIH O PACTTUCAHUU YUCOHBIX 3aHSITHI;

- mearornyeckuii  paboTHUK, ero coOeceqHUK (Ipu HEOOXOAMMOCTH),
NPUCYTCTBYIOIIME HA 3aHATUHU, IPEICTABISIOTCS 00yUYaIOUUMCS, TIPU 3TOM KasKbIi
pa3 Ha3bIBaeTCs TOT, K KOMY NEJaroru4eckuii paboTHUK 0Opalaercs;

- IGUCTBUS, JKECThI, MEPEMEICHUs MEeIarornyeckoro pabOTHHKA KOPOTKO U
SICHO KOMMEHTUPYIOTCS;

- meyatHass uWHGOpMaIUs MpefocTaBisieTcss KpynHeM mpudrtom (ot 18
IYHKTOB), TOTAJIbHO 03BYYMBAETCS;

- obecnieunBaeTcs HEOOXOUMBIN YPOBEHb OCBEIIEHHOCTH IMOMEIICHUI;

- IPEAOCTABISIETCSI BO3MOXKHOCTh HCIOJB30BaTh KOMITBIOTEPHl BO BpeMs
3aHSATUN U TIPABO 3aMUCH OOBICHEHUH HA JUKTOPOH (I10 KETaHUI0 00YUJarOIIUXCs ).

dopMa TpPOBENECHUA TEKyUIEM W NPOMEKYTOYHOM aTTEeCTAalMH  JJIs
oOyuatomuxcst ¢ OB3 u uHBanua0B ompenensercs neJaroruieckuM pabOTHUKOM B
COOTBETCTBUM C yueOHBbIM miaHoM. [Ipu HeoOxommmocTtu obyuatomiemycs ¢ OB3,
WHBAJIMY C YYE€TOM WX WHIUBUIYAIbHBIX NMCUXOPU3NUYECKUX OCOOCHHOCTEN JaeTcs
BO3MOKHOCTh IIPOUTH MPOMEXKYTOUHYIO aTTECTAllUI0 YCTHO, MUCBMEHHO Ha Oymare,
MMCbMEHHO Ha KOMIIbIOTEPE, B (hOpME TECTUPOBAHUA U T.II., JIMOO MPEIOCTABISAETCS
JIOTIOJTHUTENBHOE BpEeMsI JIJIsl TOATOTOBKU OTBETA.

8. Meroanyeckue peKoMeHAAIUM /sl MpenogaBaTeseil Mo OpraHu3anuu
BOCIIMTATEJIbHOH PadoThHI C 00y4arOIIMMHUCS.

MeTtoaudeckoe obecriedeHre mporecca BOCIUTAHUS 00yUJaOIUXCsl BBICTYTAeT
OTHUM U3 OMNpeaesonux (akToOpoB BBICOKOTO KadecTBa OOpa30BaHMS.
[IpenogaBaTens By3a, IEMOHCTPUPYS BBICOKHI MpodeccruoHaIn3M, SPYAHUIIHIO,
YEeTKYI0 TPaKIAHCKYIO MO3UIINI0, CAMOJIUCIUTUIINHY, TBOPUYECKUH MOIX0/] B PEIICHUN
nmpodeCCHOHANIBHBIX 3aja4, B XOJIe 00pa30BaTEIbHOTO IIpoIlecca CIOCOOCTBYET
(GhOpMHUPOBAHUIO TAPMOHUYHOMN JTHIHOCTH.

[Ipn peanm3aruu  AUCIUIUIMHBI  TPENOJABATE]Ib MOXET HCIOJB30BaTh
CJIEIYIONTHE METO/Ibl BOCITUTATEIHLHOU PaOOTHI:

- MeTonbl (hopMUpPOBaHMS CO3HAHUSA JUYHOCTH (Oecema, AUCTYT, BHYIICHUE,
WHCTPYKTaX, KOHTPOJIb, OOBSCHEHHE, MPUMEP, CAMOKOHTPOJb, PACCKa3, COBET,
yOeXIeHHuE U Ip.);

- METOJbl OpPTaHU3AINU ACATEIHPHOCTH U (POPMHUPOBAHUS OTbBITA TOBEICHHUS
(3amaHue, OOIIECTBEHHOE MHEHHE, IIEIaroruyeckoe TpeOOBaHUE, IOPYUYCHHE,
NpUyYeHHE, CO3/IaHNEe BOCTIMTHIBAIONINX CUTYAIlUi, TPEHUHT, YIIPaXKHEHUE, U 1. );

- METOJbl MOTHBAIIMHU ACITEILHOCTH W TMOBEJCHUS (0J00peHHe, MOOIIPEHUE
COLIMATbHOW aKTHBHOCTH, TIOpPHUIIAHHWE, CO3JaHHE CHUTYyallMil ycrexa, CO3JaHue
CUTYaIU# 17151 IMOIIMOHAIILHO-HPABCTBEHHBIX MEPEKUBAHMIA, COPEBHOBAHUE U JP.)



[Ipy peanuzanuum JUCHUIUIMHBI  TPENOJABATENb  JODKEH  YYUTHIBATh
CJIEAYIOIINE HAIMIPABIICHHS BOCIIUTATEIIBHOU JIEATEIIbHOCTH:

I pasxcoanckoe u nampuomuueckoe socnumanue:

- popMUpoBaHUE Y OOYYaIOIMIUXCS IEIOCTHOTO MHUPOBO33PEHMS, POCCUMCKOM
UJICHTUYHOCTH, YBAXKEHHS K CBOEU CEMbE, OOILIECTBY, TOCYIaPCTBY, IPUHSITHIM B CEMbE U
OOIIECTBE JyXOBHO-HPABCTBEHHBIM M COIMOKYJIBTYPHBIM IICHHOCTSIM, K HAITMOHATLHOMY,
KyJIbTYPHOMY W HCTOPHUYECKOMY Haclequto, (OpMHUpPOBAHUE CTPEMJICHUS K €ro
COXPaHEHHUIO U PA3BUTHIO;

- popMUpoOBaHKE Yy O0YUAIOIIMXCS aKTUBHOM I'pak1aHCKOM MO3ULIMK, OCHOBAHHOM
Ha TPAJUIIMOHHBIX KYJIbTYPHBIX, JyXOBHBIX U HPABCTBEHHBIX LIEHHOCTSIX POCCUUCKOTO
oOIecTBa, i TIOBBIMICHUS CIIOCOOHOCTH OTBETCTBEHHO pEaIM30BBIBATH CBOU
KOHCTUTYIIMOHHBIE MpaBa U 00SI3aHHOCTH;

- pa3BUTHE MPABOBON M MOJUTUYECKON KYJIBTYPhl O0yUArOIINXCS, PACITUPECHHE
KOHCTPYKTHUBHOI'O Y4YacTUSl B NPUHATHUHM PEUIEHUW, 3aTPAarvBarollUX MX IpaBa H
MHTEPECHI, B TOM YHCII€ B PA3IUYHBIX (OpMax camMOOpraHu3alui, CaMOyIpaBIeHHUs,
0011IECTBEHHO-3HAYUMOM J1€SITEIbHOCTH;

- popMHUpOBAHME MOTHBOB, HPABCTBEHHBIX U CMBICIOBBIX YCTaHOBOK
JUYHOCTH, MO3BOJIAKOIIMX  IPOTHUBOCTOSITH  AKCTPEMU3MY, KceHodoouu,
JUCKPUMHUHALIMM [0 COLMAIbHBIM, PEIUTHO3HBIM, pAacOBBIM, HAlMOHAJIbHBIM
MpU3HAKaM, MEXITHUYECKOW U MEXKKOH(PECCHOHATBHOW HETEPIUMOCTH, IPYTUM
HETATUBHBIM COLMAIIBHBIM SIBJICHUSIM.

/lyxoeHno-nwpascmeennoe gocnumanue:

- BOCIIUTAHWE YYBCTBA JOCTOMHCTBA, YECTU M YECTHOCTHU, COBECTIMBOCTH,
YBAXKEHUS K POAUTENAM, YUUTENSM, JTHOJIM CTapIlIero MOKOJIEHUS,

- popMHUpOBaHUE MPUHLMUIOB KOJUJIEKTUBU3MA U  COJHMAAPHOCTH, JAyXa
MUJIOCEpJUsl U COCTpPaJaHus, MPUBBIYKU 3a00TUTHCS O JIOJAX, HAXOISAUIMXCS B
TPYJHOM KU3HEHHOW CUTYAIUH;

- popMHUpOBAHUE COJTUAAPHOCTH U UYBCTBA COI[MATBHOW OTBETCTBEHHOCTH IIO
OTHOLLIEHUIO K JIFOASM C OTPAaHMYEHHBIMH BO3MOXKHOCTSIMU 3[I0POBbBS, MPEOJOJICHUE
MICUXOJIOTUYECKNX OapbepoB MO OTHOMIEHUWIO K JIIOASM C OTPAaHUYCHHBIMH
BO3MOKHOCTSIMU;

- opMHUpOBaHNE HSMOIMOHAIHLHO HACBIIEHHOTO M JYXOBHO BO3BBIIIEHHOTO
OTHOUIEHUS! K MUPY, CIOCOOHOCTH M YMEHHMSI IIepe/iaBaTh APYTUM CBOM 3CTETHUUECKHI
OTIBIT.

Kynvmypno-npoceemumensckoe éocnumanue:

- popMUpOBaHUE ICTETUYECKON KapTUHBI MUPA;

- popmupoBaHue yBaXKCHHS K KYJIbTYPHBIM IIEHHOCTSIM POJHOTO TOPOAA, Kpas,
CTpaHblI,

- IOBBITIICHUE TTO3HABATEIPHONW aKTUBHOCTH O0YJAFOIITIXCS.

Hayuno-obpazosamenvroe socnumanue:

- hopmupoBaHue y 00yJaroIIMXCcsi HAYYHOTO MUPOBO33PEHHUS;

- popMupoBaHUE YMEHHUS MTOTydaTh 3HAHUS;

- popMupoBaHUEe HABBHIKOB aHAJIM3a W CHHTE3a MH(POpPMAIMH, B TOM YHCIIC B
npodhecCUOHAIBHOM 00J1acTH.
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MUHUCTEPCTBO HAVKU U BBICIIET'O OBPA30BAHMSI POCCUICKOM ®EEPALIMN
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(®PI'BOY BO «KI'9Y»)
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0 JAUCIHUILINHE

b1.0.35 MoHTax 1 HaJlaJIKa MEXaTPOHHBIX U POOOTOTEXHUYECKUX CUCTEM

(Haumenosanue oucyuniumsl 8 COOMEEMCMEUU ¢ y4eOHbIM NIaHOM)

r. Kazans, 2021



O1eHOYHBbIC MaTepUaIbl MO JAUCUUIUIMHE, MPEIHA3HAUYCHHBI JIJIS OI[CHUBAHUS
pe3yabTaTOB 0OYYEHHUS HA COOTBETCTBUE MHIMKATOPAM JOCTHIKECHHSI KOMIICTCHITUH.

OrneHuBaHUE pE3yJIbTaTOB OOYYCHHS 110 JUCHUIUIMHE OCYIISCTBIISICTCS B
pamkax Tekymero koHTposst (TK) v mpoMexyTouHOW aTTecTallu, MIPOBOJUMBIX IO
oameHO-periTuaroBoi cucreme (bPC).

1. TexHoJiorHyeckast Kapra

Cemectp 7
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TK1 15-
Pazgmea 1. «...covvevvviicn » 15 | 0-15 15-30
30
Tect WM NMCbMEHHBIN OIPOC 7
3amuTa 1a60paTopHOil paboThI 4
OTuer no caMoCTOSITETLHON 4
pabote
TK2 15-
Pazgen 2. «... oo, » 15 |0-15 15-30
30
TecT ni NMUCBMEHHBIN OITPOC 7
3amuTa 1a60paTOpHOIT pabOTHI 4
BrinonHenne HHINBUAYaTbHBIX 4
3amanuii (pedepaTon)
TK3 25-
Pazgen 3. €. coevvveecie, » 25 |0-15 40 25-40
Tect WM NMCbMEHHBINA OIPOC 7
3amuTa 1a60paTopHOil paboThI 4
OTuer no caMoCTOSITETLHON 14
pabore
I[Ipome:xxyTouHas aTTecTanus oM 0-45
(3auer, ’3x3amen, KII, KP)
3agaHue MpoMeKyTOUHON 0-15
aTTecTaluu
B mucemenHo# hopme 1o
0-30
ouneram
Cewmectp 1

‘ HaumenoBanue paznena | = r:[| PeliTHHTOBLIE TOKA3ATEIH
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Pazpen 1. « JIUCKpETHBIE U
nudpoBble  CUTHAIBI U 15-
CHCTEMBI, Meronst | TK1 | 15 | 0-15 30 15-30
MaTEMAaTHYECKOT'0 OMHUCAHUS
U aHaJIn3a»
KoncnektupoBanue yueOHOTO 10
MaTtepuana
OTuyeT No caMOCTOSITEILHOMN 5
pabote
Pa3nea 2. « PexypcuBHble 1
HEPEeKypCUBHBIE IIU(PPOBHIE 15
WILTPEL. MeToabl TK2 15 |0-15 15-30
30
CTPYKTYPHOU peasin3aluu U
CHHTE3a»
KoncnektupoBanue yueOHOTO 10
Marepuaia
OTuyeT No caMOCTOSITEILHOMN 5
pabote
Paznen 3. « Metons! mudpoBoit
WIBTPALIMH U CIIEKTPAILHO- 25-
QueTp P TK3 25 |0-15 25-40
KOPPEJSAIIMOHHOTO aHaTn3a Ha 40
OCHOBE »
KoncnektupoBanue yueOHOTO
MaTtepuana
OTYeT 10 CaMOCTOSITENEHON
pabote

2. OnleHOYHBbIE MATEPHUAJIBI TEKYIIET0 KOHTPOJIS U IPOMEKYTOYHOI aTTeCTAlINH
[IIxana olieHKH Pe3yabTaTOB 00YUEHHUS 1O JUCIUTIINHE:

3ammanu-

Kon Kon pOBaHHBIE
KOMIIe- | WHAMKATOpa pPEe3YNbTATHI
TEHIIUN | KOMIIETEHIIUNA o0OydeHus 1o
IACIIATUINHE

VYpoBeHb c(HOPMUPOBAHHOCTH

HWHAUWKATOpa KOMIICTCHIUHA

Bricokuii Cpennuit Himke Huzkni
CpEIHETO
otT 85 1o 100| ot 70 mo 84 | ot 55 10 69 | oT 0 mo 54

IITkana oneHuBaHUA




HEY/I0B-
YIOBJET-
OTJINYHO X0pomIo JICTBOpU-
BOPUTCIILHO
TCJIBHO
3a4TCHO HC 3a4TCHO
3HaTh:
3HaeT Bce | 3HAET Nmeer Bce | OTcyTcTB
MIPUHLUIIBI | OCHOBHBIE | KOHCHEKT | YIOT
NEUCTBUS | MPUHLMIBI | bl 0 | KOHCIIEKT
W Ha3Ha- | ICUCTBUS | MPOBEIEH | bl
YeHUEe OT- | U Ha3Ha- | HbIM 3aHATUN
NENbHBIX | YEHUE 3ansTusM. | He 3naer
ANEKTPOHH | oTAenbHBl | I[lyraercsa | mpuHIUI
YcerpoiicTBo, BIX h| X B MPUHIIM- | TEUCTBUS
MIPUHLUIT MHUKPOIIPO | 3JEKTPOHH | max u
NnencTBUA - BIX U | ACUCTBUS | Ha3HAYEH
Ha3Ha4YeHHUE LIECCOPHBI | MUKPOTIPO | H ue
OTJIETIbHBIX X LECCOPHBl | HA3HAYEHH | OTACIIbHBI
JJIEKTPOHHBIX U | YCTPOUCTB | X e X
MHUKPOIIPOLIECCO | MEXATPOH- | YCTPOUCTB | OTAENbHBI | 3JIEKTPOH
PHBIX YCTPOUCTB | HBIX MEXaTpoH | X HBIX u
MEXaTPOHHBIX CUCTEM HBIX 3JIEKTPOHH | MUKPOIIPO
CUCTEM CUCTEM BIX U | LECCOPHBI
MHUKPOIIPO | X
LIECCOPHBI | YCTPOMCT
X B
YCTPOMCTB | MEXaTPOH
MEXaTpOH | HBIX
HBIX CUCTEM
CUCTEM
IK-3.2 | TIK-3.2 YMETh:
YmMmeer B ITyraer He ymeer
MPUMEHAT | OCHOBHOM | METOJbI MPUMEHST
b BCE | yMeeT BbIOOpPa U | b METOJIbI
METO/bI NPUMEHST | PacyeToB, | BbIOOpA U
BbIOOpa U | b BCE | MOJEIHUPO | pacyeToB,
pacyeToB, | METOJbI BaHUS MOJIEIINPO
MOJICTIUPO | BBIOOpa U | OTHEIHHBI | BaHUS
[Ipumenars ALCTHD p A
BAHMS pacyeToB, | X OTZIEJIbHBI
METO/bI BEIOOpA
OTJIENBbHBI | MOACIUPO | ANEKTPOHH | X
u pacyeTos,
X BaHUS BIX U | BJIEKTPOH
MOJEIIUPOBAHUS
3JIEKTPOHH | OTAENbHBI | MUKPONPO | HBIX "
OTJZIETIbHBIX
BIX Ul X LECCOPHBI | MUKPOIIPO
AJEKTPOHHBIX U
MHUKPOIIPO | 3JEKTPOHH | X LECCOPHBI
MHUKPOIPOLIECCO .
o LIECCOPHBI | BIX U | YCTPOMCTB | X
PHBIX YCTPOWCTB .
X MHUKPOIIPO | MEXaTPOH | YCTPOMCT
MEXaTPOHHBIX .
YCTPOWCTB | LIECCOPHBI | HBIX B
CUCTEM
MEXaTpoH | X CUCTEM. MeXaTpOoH
HBIX ycrporicts | Mmeer HBIX
CUCTEM MEXaTPOH | KOHCTIIEKT | CHCTEM.
HBIX bl 10 BceM | KoHcnekT
CUCTEM 3aHATUSAM | BI
OTCYTCTBY
I0T.
BIIAJICTh:
METOIaMHU | Yerko | Bnaneer | Ilyraercs | He




BBIOOpA U | BlIaJeeT OCHOBHBIM | TIpH BJIafceT
pacyeTos, BCEMH u poBe- METOdaMH
MOJICIIUPOBAHUS | METOJAAMH | METOJAaMHU | ICHUU BBIOOpA U
OTJIETTLHBIX BBIOOpa M | BBIOOpa U | BBIOOpA U | pacyeToB,
AJIEKTPOHHBIX M | PacyeTroB, | pacyeToB, | pacyeToB, | MOJEIUPO
MHUKPOIIPOIIECCO | MOACIUPO | MOJECITUPO | MOJECITUPO | BaHUSA
PHBIX YCTPOHCTB | BaHUS BaHUs BaHUs OTIEIbHEI
MEXaTPOHHBIX OTHEIbHLI | OTHENBHBI | OTAEIBHBI | X
CHCTEM X X X 3JICKTPOH
3JIEKTPOHH | 3JIEKTPOHH | 3JIEKTPOHH | HBIX 51
BIX " | BIX U | BIX U | MHKPOIIPO
MHUKPOIIPO | MUKPOMPO | MUKPOMPO | IIECCOPHBI
LIECCOPHBI | LIECCOPHBI | LIECCOPHBI | X
X X X YCTPOMCT
YCTPOMCTB | YCTPOWCTB | YCTPOUCTB | B
MEXaTpPOH | MEXaTpOH | MEXaTpOH | MEXaTpoH
HBIX HBIX HBIX HBIX
CHCTEM CHCTEM CHCTEM. CHCTEM.
HNmeer Bce | KoHncmekT
KOHCIIEKT | BI
bl 3aHATHI
3aHATHU. OTCYTCTBY
0T
YpoBeHb c(hOpMHUPOBAHHOCTH
WHJIMKATOpa KOMIETEHIUU
Bricokuit
3amiaHu-
Kon Kon pOBaHHBIE ot 85 10 100
KOMITe- | HWHAMUKATOpa pe3yabTaThI
TEHIIUN | KOMIIETECHIINU o0OydeHus 1o [lkana oreHUBaHU
JHCIHTIIHHE
OTJIMYHO
3a4YTEHO
3HATh:
3HaeT Bce VYcerpoiict
TIPUHIIHIIBI BO,
JNIEUCTBUS MPUHIIAIT
YcerpoiicTBo, U Ha3Ha- NEUCTBUA
TIPUHIIHIL YEeHHE OT- u
JICHCTBUSA U | JCIBHBIX Ha3HA4YECH
Ha3HaUYCHHE 3JEKTPOHH ne
IIK-3.2 | IIK-3.2 OTJIENBHBIX BIX Hu OTJIEIBLHEI
AJICKTPOHHBIX M | MHUKPOIIPO X
MHUKPOIPOIIECCO | - AJIEKTPOH
PHBIX YCTPOUCTB | LIECCOPHBI HBIX n
MEXaTPOHHBIX X MHUKPOIIPO
CHUCTEM YCTPOMCTB LIECCOPHBI
MEXaTPOH- X
HBIX YCTPOMCT
CHCTEM B




MeXaTpOH
HBIX
CHCTEM
YMETB!
YmMmeer [Ipumens
HIPUMEHSAT Th
b BCE METO/bI
METO/IbI BbIOOpaA U
BbIOOpa U acueToB
[Ipumenars P P ’
pacueTos, MOJEIUPO
METO/bI BEIOOpA
MOJIEIIUPO BaHUS
" pacueTos,
BaHUs OTJEIIbHBI
MO/JICJINPOBAHUS
OTIENbHBI X
OTJENBHBIX
X JJIEKTPOH
AJIEKTPOHHBIX U
JIEKTPOHH HBIX u
MHKPOIIPOLIECCO
o BIX u MHUKPOIIPO
PHBIX YCTPOHCTB
MHUKPOIIPO LIECCOPHBI
MeXaTPOHHBIX
L[ECCOPHBI X
cHCTEM o
X yCTpOMCT
YCTPOMCTB B
MeXaTpoH MeXaTpOoH
HBIX HBIX
CHCTEM CHCTEM
BJIAJICTh:
Bnaneer METOJaMU
BCEMU BbIOOpaA U
METOAAMHU pacueTos,
BbIOOpa U MOJIETUPO
pacueros, BaHUS
METOAaMU
MOJIEJINPO OTJEIIbHBI
BBIOOpA "
BaHUS X
pacueTos,
OT/EIbHBI JJIEKTPOH
MO/JICJIMPOBAHUS
X HBIX U
OTJENbHBIX
JIEKTPOHH MHUKPOIIPO
AJIEKTPOHHBIX U
BIX u LIECCOPHBI
MHUKPOIIPOLIECCO
9 MHUKPOIIPO X
PHBIX YCTPOHCTB .
LIECCOPHBI YCTPOMCT
MeXaTPOHHBIX X 5
cHCTEM s .
YCTPOMCTB MeXaTpoH
pacuera
MeXaTpoH HBIX
U poBHIX
HBIX cHCTEM
¢buIbTpOB
cUcTeM s
s pacueta
pacuera U(POBBI
U POBBIX X
¢buIBTPOB GuIBTPOB

OHCHK& «OTJIHNYHO» BBICTaBJISACTCS 3a FJIY6OKOC ITIOHNMAHHC
TCXHOJOTINYCCKHUX MCTOJ0OB HH)KeHepHOﬁ ACATCIBbHOCTH, IIOJIHBIC n
COACPIKATCIIbHBIC OTBCThI Ha BOIIPOCHI 6I/IJ'IeTa;



OI_ICHKa «XOPpOoIII0» BBICTABIILACTCA 34 MIOHUMAHHUE MCTOAOB HH}KCHepHOﬁ

ACATCIIbBHOCTHU, ITOJIHBIC U COACPIKATCIIbHBIC OTBETHI HAa BOIIPOCHI 6I/IJIeTa;

OHCHKa «YAOBJETBOPUTEJIbHO>» BLICTABIICTCA 3a HAJIMYHMC KOHCIICKTOB IIO

JUCIUTIIINHE;

OI_ICHKa «HECYAOBJICTBOPUTEC/ILHO0» BBICTABIIACTCA 34 OTCYTCTBUEC KOHCIICKTOB

110 JUCHOUIIIIMHE.

3. IlepeyeHb OLICHOYHBIX CPEICTB
Kpartkas xapakTepHCTHKa OLIEHOYHBIX CPEJCTB, UCIOJb3YEMBIX MPU TEKYLIEM
KOHTPOJIE YCIEBAaEMOCTH W MPOMEXKYTOUHOH arrecTaluid OO0y4aromerocs Io

JTUCHUTIIIAHE:
HaumenoBanue Kpatkas
Ornucanue OLEHOYHOTO
OIIEHOYHOT'0 XapaKTEepUCTHUKA
cpenacTBa
cpencTBa OIICHOYHOI'O CPE/ICTBa

KoncnektupoBanu| KpaTtkoe TekcToBoe Pasmen 1 JluckperHeie W 1UGpPOBBIE CUTHAIBI U

e yueOHOro MpeACTaBICHUE cucteMbl, MeToabpl MaTEeMaTUYECKOTO OMNHUCAHUS U

marepuaia nepepaboTaHHOM aHalin3a.

UHpOpMaLUN Pazgen 2. PexypcuBHBIE M HEpPEKYypCHBHBIC ITU(POBBIC

¢unbTpel. MeTonbl  CTPYKTYpHOW — peanu3anmuul U
CUHTE3A.
Pazmen 3. Meronst 1udpoBoit  dunbTpanuu U
CHEKTPATbHO-KOPPEISIIUOHHOTO aHallu3a Ha OCHOBE
JAD
Pasznen 4.

Onpoc no 3HaHHE OCHOBHBIX Pazgen 1. JluckperHsie W UHUQPOBBIE CHUTHAIBI M

paznenam MOHATUH CUCTEMbI, MeToabl MaTEeMaTUYECKOrOo OIMUCAHUS |

(Temam) TeMbl/pa3fiesa/Auciy | aHauu3a:

TJIMHBI 1. Teopema KoTenpHHKOBA 1 €€ OTpaHUYECHUS.

2. MaremaTtudeckoe onucanue MUGPOBBIX MOCIEI0BA-
TEIBbHOCTEH, MMIIYJIbCHAs1 XapaKTEPUCTHUKA CHUCTEMBI,

yCJIOBUE YCTOMYUBOCTH o WMITYJIbCHOM
XapaKTEPUCTHKE.

3. Pa3HOCTHBIE ypaBHEHHMSI CHCTEM, peaTu3aIus
muppoBoro  GUIBTpa Ha  OCHOBE  IPOCTEHIINX
AJIEMEHTOB.

Paznen 2. PexypcuBHbIE 1 HEpEKypCHUBHBIC ITU(PPOBBHIE
GbunbTpel. MeTOoABI CTPYKTYPHOU peaau3amuu 1
CUHTE3a!

1.Kak BeIUHCISAIOTCS TpsIMOE U 0O0paTHOE Z-
npeoOpa3zoBaHus 1JIs MU(POBBIX cucTeM?

2. ITpumenenne Z-npeoOpa3oBaHus NMPU OMMMCAHUHT

1 poBeIX cucteM. CTpYKTYpHBIE CXEMBbI IIU(PPOBBIX
(bUIBTPOB.

3.Yro takoe /IBC (nuckperHas BpeMEHHas CBEPTKa)?
BosmoxkHa 1 npakTuyecKkas peaau3alns peKypCuBHBIX
¢unbTpoB Ha ocHoBe JIBC?

4. Kak omnpepensiercsi UMITyJIbCHAs XapaKTePUCTHKA
nudposoro ¢puasTpa, Kakue nudpoBbie GUIHTPHI




Ha3piBaloT punbTpamu BUX n KUX?

5. B COOTBETCTBUU C KAKUM AJITOPUTMOM OCYILIECTBIIS-
ercs 00paboTKa CUTHaNIa PEKYPCUBHBIM IIU(PPOBBIM
bunpTpom?

6. B3auMocBsI3b MEXK Iy UMITYJIbCHON XapaKTEPUCTUKON
1 Kod(hpurmeHTaMu HepeKypPCUBHBIX ITU(PPOBBIX
¢unbTpoB?

Pazgen 3. Metonbl iudpoBoii GuiIbTpanuu u
CHEKTPaIbHO-KOPPEISIIUOHHOTO aHalIn3a Ha OCHOBE:

1. KakoBbl uctrounuku norpemtnocrer [{OC, cBsizannbie
C KOHEYHOU pa3psiAHOCTBIO Yncen?

2. Uem BBI3bIBAETCSA HEOOXOIUMOCTH OTPAaHUUYCHUS
Pa3psAIHOCTH YHCEN B TIpoliecce 00padOTKH CUTHAJIA B
P®?

3.IlocnenoBarenbHas ¢popma JD.

4. IMapannenpHas ¢popma J1D.

5. CuHTe3 pEeKypCUBHBIX (DUIBTPOB O aHATIOTOBOMY
MPOTOTHUITY.

6. Meton OuMHEHHOTO TPe0Opa30BaHUS.

7. Tlpsimble MeTOABI CHHTE3A (PUITBTPOB.

CobecenoBanue
(Coc)

CpenctBo KOHTpOJIS,
OpPTaHU30BaHHOE KakK
cnenuanbHas Oecema
IperoiaBaTens C
oOydaromuMmcsi  Ha
TEMBI, CBS-3aHHBIC C

U3y4aeMoi
JTUCHIUILINHOM, u
paccUMTaHHOE Ha
BBISICHEHHE 00BEMa
3HAaHUH

oOydJaromierocss 1o
OIpee-JICHHOMY
pazzeny, TeMeE,
npobieme u T.1I.

Pazgen 4.
Pazgen 1. JluckperHsie W UHU(PPOBBIE CHUTHAIBI |
CUCTEMbI, MeToabl MaTEeMaTUYECKOrO OIMUCAHUS U
aHanmza:

Teopema KorenbHUKOBa U €€ OTpaHUUYEHUS.
MaremaTnueckoe OmnucaHue HUPPOBBIX MOCIEI0BA-
TEIbHOCTEHN, UMITYJIbCHASI XapAKTEPUCTUKA CUCTEMBI,

yCJIOBHUE YCTOMYUBOCTH o WMIYJIbCHOU
XapaKTEPUCTHKE.

3. Pa3nocTHBIE ypaBHEHHS CHCTeM, LH(POBHIC
(GUITBTPHI.

Pazgen 2. PexypcuBHbIE 1 HEpEKypCHUBHBIC ITU(PPOBHIE
¢GunbTpsl. MeTO Bl CTPYKTYPHOU peanu3anuu U
CUHTe3a!

[Ipsimoe u oOpaTHOE Z-TipeoOpa3zoBanusl s TU(PPOBBIX
CHCTEM.

CTpyKTypHBIE CXeMbI TU(PPOBBIX (PUIBTPOB.
JuckperHas BpemenHas ceeptka ([IBC).
Pexypcusnbie pribTphl Ha ocHoBe [IBC.

HmnynbcHas xapakTepucTuka udpoBoro GpuibTpa.

Ounetpel BUX u KUX?

AnropuT™ OCyIecTBIIeHUs 00pabOTKK CUTHATIA
PEKYPCUBHBIM HU(GPOBBIM (DUIBTPOM.

B3anMocCBsA3b MEXY UMITYJIbCHOW XapaKTEPUCTUKON U
Kod(ppuimeHTaM1 HepEeKypPCUBHBIX TU(PPOBHIX
¢buIbTpOB

Pazgen 3. Metonb! iudpoBoii GuibTpanuu u

CIEKTPaIbHO-KOPPEIALUOHHOIO aHAJIN3a HA OCHOBE
BII®D:




Ucrounnku norpemnoctet LOC, cBsizanHbIe €
KOHEYHOU pa3psAIHOCThIO YUCET.

HeoOxonuMocTs orpanrueHus pa3psaHOCTH YHCEN B
nporecce 00pabOTKU CUrHalla B peKypCUBHBIX D.
[TocnenoBarensuas popma JID.

[Tapannensuas popma JID.

CuHTe3 peKypCUBHBIX (PUIBTPOB MO aHAIOTOBOMY
IPOTOTHILY.

Merton OunuHEHOro Mpeodpa3oBaHusl.

[TpsiMbie MeTO/IBI cUHTE3a (PUITBTPOB.

4. IlepeyeHb KOHTPOJIBHBIX 3aJaHUl WJIM HMHbIe MaTepHaJbl,
HeoOXoAMMbIe Ui OLEHKH 3HAHMil, YMEHUIl M HABBIKOB, XapaKTepHU3yHLIHX

ITalbl (l)OpMI/IpOBaHI/Iﬂ KOMIIETEHIIUH B nmpouecce 0OCBOCHUA NTHCHUILIMHBI

s rekymero kourpoas TKI1:

[IpoBepsiemast KOMIIETEHIUS:

[1K-3.2 Tlpou3Boautr BBIOOp U pacyeThl

MHKPOIPOLIECCOPHBIX YCTPONUCTB MEXATPOHHBIX CUCTEM.

[IK-3.2 OcymecTBiser pacdeT M MIPOEKTHPOBAaHUE

pO6OTOTeXHI/I‘-IeCKI/IX CHUCTCM B paMKax CO3AaHUA TCXHUYICCKOI'O ITPOCKTA

KoHTponbHble 3aganma 1.: BeiOpaTh paspsaHocTs u Bpems BbiOopku ALl mo
3aJJaHHBIM 3HAUYECHUSM MOTPEIIHOCTH HU3MEPEHUS U IMOJ0Ce YacTOT CUTHAJA 10

tabnuile 3aganuii 1.

Tect
Bonpoc Bapuanmur omeema
Ckonvbko  smanos  paseumus | 1
UHDICEHEPHOLL OesTMENTbHOCIU 2
3
4
Ha xaxom omane pazeumus | 1
uMdICeHepHoU  OesimenvHocmu | 2
dopmupyemcs cobcmeenno | 3
UHIICEHEPHAS OesIMeNbHOCIb 4
Kmo u3z yuenwix Duezenvmetiep
MPAHCHOPMUPOBAT ONBIMHOE Toueenc
Habo0eHue 3a A61eHUAMU Tyx
NpUpoOsl 8 IKCHEPUMEHM Tanunen
Iepeuucnume suovl | Mnorcenepnoe uzobpemamenbcmeo
undceneprou desmenvhocmu 18- | Peanusayus

20 sekos

Hnorcenepnoe npoexmuposanue

Koncmpyuposanue

OTJACJIIBHBIX 3JICKTPOHHBIX H

MCXAaTPOHHBIX U




Ilepeuucnume NpUHAaKu
UHDICCHEPHOU 0esameNbHOCU

Teopuecmeo

Paspewaem npomusopeuus mexncoy 06vexmom u cyovexmom

Pewenue 3adau mamepuairbHoco np0u360()cm6a

HpOeKWlH(l}l oesimenbHOCHb

UYmo maxkoe xonyenyus CDIO

Ilpoexm no peghopmuposanuio 6a306020 uniceHepHo2o 06pa3068anUs

Hpoexm meop4ecKoco passumus UHcheHepHOIZ desimenbHoCmu

Meoicoynapoonvii  cmanoapm, onpedensiowuli  8Uobl  UHICEHEPHOU

oesamenbHOCmU

Cmanoapm, onpedensiowuli (fyHKYUU UHIHCEHEPHOU OesiImelbHCMU

Koeoa nosieunoce ogpuyuanvro
coobuecmso CDIO

2000 e.

1999 .

2015 .

Taxoeo coobwecmesa Hem

IHepeuucnume 2nobanvrvle
npobemol yenogeyecmaad,
Komopuvle 0oadcer Obimb 20Mos
peuams uHdxiceHep

Yemotiuusoe paseumue yueuiuzayuu

Vazeumocmo u 300p06b€ uenoeexka

Tosvluenue 3koHOMUKU

Y006ﬂ€m€0péHHOCYHb IAHCU3HDBIO YejloeeKa

B Kakom 0oKyMeHme
nponucanvl  mpebosanHus K
npogeccuonanbHoll

OdessmenvbHoCmu 6aKaiaepos

Tocyoapcmeennblii akademuyeckutl Cmanoapm

Focydapcmeennaﬂ umoeosa: ammecmayus

Bbl}’lyCKH(l}l ammecmayuoOHHAas pa60ma

Dedepanbhblil 20Cy0apCmMEeHHbII 00PA308AMENbHBLIL CIMAHOAPM

Jns Tekymero kourpoas TK2:
[IpoBepsiemasi KOMIETEHIUS:

IIK-3.2 IlpousBoauT BBIOOp U pacyeThbl

OTACJIBHBIX JJICKTPOHHBIX M

MUKpPOIIPOLIECCOPHBIX YCTPONCTB MEXATPOHHBIX CHCTEM.
[IK-3.2 OcymecTBiasieT pacyeT H NPOECKTUPOBAHHE MEXATPOHHBIX
POOOTOTEXHUYECKUX CUCTEM B paMKax CO3JaHUS TEXHUYECKOTO MPOEKTa
KoHTposnbHbIe 3a1aHus 2:

ITo 3a1aHHBIM TaOJUYHBIM JaHHBIM (TaOJUIIA 3aJaHUI 2) IPOU3BECTH CHUHTE3: A.
CunTe3 peKypCHUBHBIX (DWIBTPOB IO 3a/JJaHHOM YaCTOTHOM XapakTepucrtuke; b.

CuHTe3 peKypCHUBHBIX (PUIBTPOB IO aHaoroBomy mpotortuily; B. C momoisio

MeTola OWJIMHEWHOTrO MpeoOpa3oBaHMUS.

oI C

OWJIMHEWMHOTO  TIPEeoOpa30OBaAHUS; HCIIOJIb30BAaHUEM

I C wuCcnoiap30BaHMEM ITIPOCTOTO
0000IIIEHHOTO

OwinHelHoro npeoOpa3oBaHusa. [Ipumeudanue: WCHONIB30BaTh 3a/Jaud CUHTE3a
a"asioroporo ®HY-nporotuna, nepexoga or ADIIHY k [P 3amanHoro tuma u

¢yukuuu BbeIOOpa mopsanka ¢GuiabTpa. Bcee

nporpaMmmMHoi cpenoit Marna6.

3a/1aud  PEIIUTh,

Tect
Bonpoc Bapuanmer omseema
Ckonbko  2manog  pasgumusi

H0JIB3YSCh

uHcheHepHOﬁ OoesimenbHOCMU

Ha xaxom smane paseumus

N ~|RA W N~

uHOfC'eHepHOIZ oesimenbHOCmu




dopmupyemcs cobcmeenno | 3

uMdICeHepHas 0esimenbHOCb 4

Kmo u3 yuenvix Onuezenvmetiep

Mpanchopmuposan onvlmHoe Toticenc

HaO0OeHue 3a A6NeHUIMU Tyx

npUpoOsl 8 IKCHEPUMEH Tanune

Iepeuucnume suowvl | Mnorcenepnoe uzobpemamenbcmeo

unoicenepHotl oesmenviocmulS- | Peanuzayus

20 gexos Hnoicenepnoe npoexmuposanue
Koncmpyuposanue

Iepeuucnume npusnaxu | Teopuecmeo

uHOfC'eHepHOIZ odesmenbHoCmu

Paspewaem npomusopeuus mexncoy 06vexmom u cyovexmom

Pewenue 3adau mamepuaibHoco np0u360()cm6a

HpOeKWlH(l}l oesimenbHOCHb

UYmo maxkoe xonyenyus CDIO

IIpoexm no peghopmuposanuio 6a306020 uniceHepHo2o 06pa3068aHUs

HpOéKWl meop4ecKkozo pazeumus MHcheHepHOﬁ OdesimenbHOCMU

Mesicoynapoounwtii.  cmanoapm, onpederstiowuli  8Udbl  UHICEHEePHOU
dessmenbHOCU

Cmanoapm, onpedensiowuil (pyHKYUU UHICEHEPHOU OesTMenTbHCMU

Kozeoa noseunoce oghuyuanvro
cooowecmso CDIO

2000 e.

1999 2.

2015 .

Taxoeo coobwecmesa Hem

Iepeuucnume anobanvuvle
npoobnemvl yenoeeyecmsa,
Komopwie 00JCeH Obimb 20Mos
pewams unsicenep

Yemotiuusoe paseumue yueuiuzayuu

Yazeumocms u 3()0p06b€ uenoeexka

Tosviuenue 3koHoMUKU

y()OG]ZeWIGOpéHHOC‘mb IHCU3HBIO YelloeeKa

B Kakom OOKyMeHme
nponucamnvl  mpebogaHus K
npogheccuonanvbHol

desimenvHocmu 6aKaiaspos

Tocyoapcmeennulil akademuueckuli cmanoapm

Focydapcmeennaﬂ umoeosa: ammecmayus

BblnyCKHCl}l ammecmayuoOHHAs pa6oma

Dedepanvivlii 20CY0APCMBEHHBLIL 00PA308AMENbHBIN CIAHOAPM

st tekymero kouTpoas TK3:
[IpoBepsiemast KOMIIETEHIUS:

[1K-3.2 Tlpou3BoauT BBHIOOp U pacyeThl

OTACJIBHBIX 3JICKTPOHHBIX U

MHUKPOIPOLIECCOPHBIX YCTPONCTB MEXATPOHHBIX CUCTEM.

[IK-3.2 OcymectBisger pacyeT M NPOEKTHPOBAHUE

MCXATPOHHBIX U

POOOTOTEXHUYECKUX CUCTEM B paMKax CO3/IaHUsI TEXHUYECKOTO MPOEKTa
KonTposbHble 3a1anus 3:
Pemmits Bapuantsl 3agaun u3 K3 2, nons3ysice nporpammon makera FDATOOL

cpeanl Matiao.

Tect

Bonpoc

BapuaHmbl omeenma

Tasnetiwas usz 3a0au
UHIICEHEPHO20 00PA308aHUS

Paszeumue memooos nocuuecko2o mvluinerus

Paszeumue cnocobrnocmeii mviciumo 4émko u ACHO

Pazseumue Kpumudeckoco nooxooa K CYueCmeeHHomy




NOJIOJHCEHUIO Oell

Bceé sviue ykasannoe

Mooenuposanue 3mo

9Kcnepumeﬂm ¢ Mooensamu PEAbHbLX 006Bexmos

9Kcnepumeﬂm C pealbHbiMU obvexmamu

Hccneodosanue mooeneii peanvhwvix 06beKkmos

Hccneoosanue PEeAlbHbLX 00bexmos

IIpouzeooumenvHocmo
MeXHUYecKo20 YCmpoucmed

Konuuecmso pabomvi, npouszsedennoti 6 eOUHUYY 6pemeru

Bpems, sampavennoe na pabomy 00Ho20 0b6vexma uccied08aHus

Konuuecmeso evinonnennvlx 3a0anutl

Konuuecmeso svioensiemoii snepeuu 3a eOuHuYy gpemenu

D ghexmusnocmov 3mo

Omunowenue  3ampam  9Hepeuu K  NOAE3HOMY  d¢hgexmy  unu
3amMpayveHHbiM Mamepuaiam

Omnowenue noaesHozo d¢gexma K 3ampamam dHepeuu  UlU
Mamepuana

Konuuecmeso 3ampaierHHoco mamepuaia 07151 8bINONIHEHUS. pa60mbl

Konuuecmeo
Mamepuana

BbINOJIHEHHOU pa607’l’Ibl C  NnpumeHeHuem 0anHo20

Tect

Bonpoc

Bapuaﬂmbl omeema

Huoiceneproe deno smo

Ilocmanosxa UHIHCEHEPHDBIX 3a0ay

Obcyoicoenue undceHepHbix 3a0ay

Huorcenepnas 3adaua

Pewenue UHIHCEHEPHDbLX 3a0au

Hnoicenepnasn 3adauwa 0oaicHa

Ilepexo0 uz 00no2o cocmosnust 6 opyeoe

BbINOIHAMb credyrowue | Heckonvko nymeti pewienus

mpebosanus Bce 603mooicHvle peutenus ne oueguoHbl
O0no nonyuenHoe peuerue

Ymo u3 nepeuucaennozo | Ckopocms mpancnopmuposKku

aeisemcs  kpumepuem 045 | bezonacnocms mpancnopmupoexu

UHDICEHEPHOU  3a0adu  «8blbop
MPAHCNOPMUPOBKU 2PY3A»

Tpancnopmupoeka MOJIbKO HA3EMHbIM MPAHCNOPNIOM

Llena mpancnopmupoexu

Ymo U3  NepevuUcieHHo2o
AGNAEMCS  O2paHuyenuem  OJis
UHDICEHEPHOU  3a0adu  «8blOop
MPAHCNOPMUPOBKU 2PY3a»

Ckopocmb mpancnopmupoexu

bezonacnocme mpaHncnopmupoeKu

Tpancnopmupoeka MOJIbKO HA3EMHbIM MPAHCNOPNIOM

Llena mpancnopmuposxu

B uem  pazmuuue  meocoy | Hao uem onu pabomarom
UHIICEHEPOM U YUEHBIM Hzobpemamenvcmeo
Koneynwiii pezynomam
Pacwupenue 3nanuii
Iepewiii yuacmox | Makcumanvryrio ckopocmb HakonieHus uoei
KUHemu4ecKkou Kkpueou | Beipasnuusanue

OMHOCUMENIbHO2O0 603paAcCnaHusl

Yeacanue akmusnocmu

Konudecmsa uoei | Jlamenmmuwlii nepuoo

Xxapakmepuzyem

Bmopoii yuacmox | MakcumansHyio ckopocme Hakonaenus uoeu
KUHemuyecKkou Kpugoti | Bwuipagnusanue

OMHOCUMENLHO20 B03DACMAHUS
Koauyecmea uoei
Xapaxmepusyem

Yeacanue akmusnocmu

Jlamenmmuuiii nepuoo




3a1aun K KoMIuIeKCHOMY 3aanuto TK1:

1. Omnpenenute criekTp nocienoBarenbHoct S(n) = {1; 0,5; 1; 0,5; 1,0}.
[Toctpoiite rpaduku S(n), AUX nu ®UX ero cnektpa. Haitaute mo criektpy
oTcueThl, ucnoapzys O/I1O.

z2

z2+1°

2. Onpenenure QUCKPETHBINA curHai X(n) mo X (z) =

Cdhopmynupyiite 1enb HHXEHEPHON 1eATEeIbHOCTH.

JlaitTe ornpeneneHne NHKEHEPHON AEATEIbHOCTH.

3. Kakwue sTansl B pa3BUTHU HMHXXEHEPHOU JESITEIbHOCTHU Bbl 3Haete? Jlaiite
UX KPAaTKYI0 XapaKTEPUCTHUKY.

4. Ilepeuncnure BUIbl HHKEHEPHOU AeATENbHOCTU. [[aliTe NX KpaTKyro

XapaKTEPUCTUKY.

Haszosure npusHaku NHXEHEPHOU AEATEIBHOCTH.

Uro Takoe CDIO? KakoBa e€ 1enb?

Uto coaepxut ®PI'OC?

Kakwue rno6ansHbie mpoOieMbl YeIoBeYeCTBa BbI 3HaeTe?

[Tosicaute BosHOBYIO Teopuro KonapareeBa H./I.

0. Ilepeuncnure OCHOBHBIE MPOOJIEMBI YEIOBEYECTBA, KOTOPBIE CIETYET

pemmTh ¢ ydacTueM HHKeHepoB B X XI Beke.

11. Ha3oBuTEe OCHOBHBIE HAIIPaBJICHUS PAa3BUTUSA HAYKH, TEXHOJIOTHHA U
TexHUKHU B Poccuiickon denepanum.

12. Ha3oBUTE OCHOBHBIE JOKYMEHTBI M HMX KpPaTKOE COJIEpIKaHUE,
pernamentupyromue passutue UT B Poccun.

13. TlosicHuTe KTO TaKoi «podheCcCHOHATBHBIN HHXKEHEPY.

14. 3aueM HYXHBI TPOECCHOHATBHBIE CTAHIAPTHI?

o =

e N e

3ajaun K KOMIUIEKCHOMY 3a1aHuto TK2:
1. MeronoM HENOCPEACTBEHHON NOJACTAHOBKM HAaMTH y(n) M IOCTPOUTH €ro

rpaduK IS BXOAHOTO curHana x(n) = §; — §;(n — 1) + 6;(n — 2) — u PuibTpa,
32TAHHOTO Pa3HOCTHBIM ypaBHEHHEM
ym) =y(n—-3)+ %[XCH) +x(n—1) +x(n—2)] . HavanpHble YyCIOBHS —
HyJieBbIe. [IOCTPOUTD CTPYKTYpHYIO cXeMy huibTpa. 2.

2. C nmnomompl0o  Meroda  z-peoOpa3oBaHHMS  HAWUTH  MEPEIATOYHYIO

XapaKTEPUCTUKY  (UIbTpa,  3aJaHHOIO  Pa3HOCTHBIM  ypaBHEHHEM
1

ym)=yn—-1D)—yn—-2)+y(n—3)+ Ex(n) pH BXOJIHOM

BO3JICUCTBUH x(n) = —8;6; — 8, (n—1). Ucnonn3ys oOpaTHOE

ZrpeoOpa3oBaHue, HAUTH y(n) U ONIPEJEIUTh €ro 3HaUeHue Tpu 1 < 5.



3ajaun K KOMIUIEKCHOMY 3aj1anuto TK3:
1. Cunresupyiite KUX-bunbTp, UCMONb3ys METOJ YaCTOTHOW BBIOOPKH IO

3aganHeiM AUX 1 OUX;
2. Tloctpoiite cxemy huiIbTpa.

Kaknmu kauecTBamu JOJDKEH 00J1a1aTh HHKEHEP?

B ueM cocTouT MHXEHEpHAs TOUKA 3pEHUs?

UYTto onpenenstoT KpUTEPUU MPU PEILICHUN UHKEHEPHOMU 3a1a4u?

Jiig  dero  MHXEHEpYy  HEOOXOIMMO  Tako€  KauecTBO,  Kak
«H300pETaTENBHOCTHY ?

5. Yro sABIsAETCA NPOAYKTOM pean3alvy JH00ro npoeKTa?

b s

Bomnpock! k kommiekcHoMy 3anannio TK4:

1. JlaliTe omnpeneneHue UWHXEHEpHOW 3agaye. [lepeunciure ycCloBuUs
CYILLIECTBOBAHUS MHKEHEPHOU 3a/1a4H.

2. Uto Oyner ABIATHCS KPUTEPHUEM, a UTO OTPaHUUYCHHEM IPU PEUICHUU
WH)KEeHepHOoU 3anaun? [IpuBeaure npumepsl.

3. CdhopmynupyiiTe 3aKOH pa3BUTHSI HAYKU U TEXHUKH.

Jast npoMesKyTOYHOM aTTeCTAIMU:
KOHTpOABHBIEBOMPOCH KJIEKIUH 1.

1. Kakue mpeoOpa3zoBaHusi UMEIOT MECTO TIpH IU(poBOit 00paboTKe curHaIoB? 2.
Uro Takoe JUCKPETHBIN CUTHAN U JAMCKPETHAs MOCIEI0BATEIbHOCTD? 3.
KakoBa mpupona pasMHOXEHHS CHEKTPOB MPHU JIUCKPETH3AlMUW CUTHAJIOB I10
BpeMeHH? 4. B ueM 3aKIIOYarOTCAd B3aWUMOCBSI3b M OTJIMYKE CIEKTPOB
JUCKPETHOTO M aHajoroBoro cur”HanoB? 5. Kak 1o wW3BEeCTHOMY CIHEKTpPY
AHAJOrOBOI0 CUTHAJIA ONPEIEIUTh CIEKTP COOTBETCTBYIOIIETO €MY JUCKPETHOIO
curHaa? 6. B dem 3akimoyaercs SBJICHHWE HAJOXKEHUS CIEKTPOB IpHU
JTUCKpEeTU3alu curHasioB? 7. MOXHO JIM IO U3BECTHOMY CIIEKTPY JUCKPETHOIO
CUTHAJIa HAaWTU CHEKTP COOTBETCTBYIOIIETO €My aHajloroBoro curhama? 8. M3
KaKUX YCIIOBUM BBIOMpAETCA YacTOTa JUCKPETU3AIMU aHAJIOTOBBIX CUTHaNOB? 9.
KakoBa MareMaruyeckass MOJi€JIb KBaHTOBaHUs curHaia no ypoBHio? 10. Kak
ONPEIEsAeTCS MOrPEIIHOCTh KBAHTOBAHUS JUCKPETHOTO KBAHTOBAHHOTO CUTHAja?
11. Kak ocymectBasgercs 1udpoBoe koaupoBaHue curHanma? 12. Kak
OTIpE/IETISICTCS MOTPEIIHOCTh KBaHTOBaHUs HuU(poBoro curHana? 13. M3 kakux
ycioBui BeIOMpaeTcs HeoOxomumas paspsaHocth ALII? 14. Kak ompenensercs



ABTOKOPPEISALMOHHAS (PYHKIMSA U CIEKTpalibHas MJIOTHOCTh IIyMa KBaHTOBAaHUS
ALII? 15. Tlpu kakoM ycioBUM HUGPOBOH H  JUCKPETHBIM CHUTHAJIBI
MaTeMaTUYECKH aJICKBaTHBI?

KoOHTpOATBbHBIEBOIP O C BI K JEKIUU 2.

1. B COOTBETCTBUU C KaKUM aJrOpUTMOM M KaK OCYIIECTBIseTCs 00paboTka
CUTHAJIa PEKYPCUBHBIM U HEpPEKypCHBHBIM ¢uibTpamu? 2. Uto moHumaercs
MOJ1 UMITYJIbCHOM XapaKTepUCTUKOMN AUCKpeTHOU cucteMbl? 3. Kakue QpuibTpbl
HaszpiBatorcss  ¢uiabTpamu  BUX wuw  KUX-tuma? 4. UYto sBusercs
koddurmentamu HepekypcuBHbIX GuiabTpoB? 5. Kakoe mpeoOpazoBanme
IPUMEHSIIOT JUIsl ONIMCAHUsl JUCKPETHBIX CUTHAJIOB U CUCTEM HAa KOMIUIEKCHOU
IJIOCKOCTU M Todemy? 6. KakoBa CBsI3b MEXay Z-NpeoOpa3oBaHHEM U
npeoOpa3zoBanuem Dypoe? 7. Kak omnpenenstorcs nepeaaroyHas GyHKIUS U
YaCTOTHAs XapaKTEPUCTUKA NUCKPEeTHOM cucteMbl? 8. KakoBa CBs3b MEXIy
nepelaTOYHON (PYHKIMEH, YaCTOTHOM M HMIYJIbCHOH XapaKTepUCTHKAMU
AUCKpeTHON cuctembl? 9. KakoBbI OCOOEHHOCTH YacTOTHBIX XapaKTEPUCTHK
muckpetHbix cucteM? 10. Kak wu3MeHsieTcss 4YacTOTHas XapaKTepUCTHKA
JUCKPETHOM CHCTEMBI TP U3MEHEHNUH YacCTOThI JUCKPETU3ALNN?
KOHTpOABbHBIEBOMPOCH KIJIEKI 3.

1. Kak Haxomutcs mnepemarounas ¢yHkiuss P® mno ero pasHoCTHOMY
ypaBHeHHI0? 2. UTO Takoe Hy/lIH W MOJIIOCH UPPOBOTrO PHIBTPa U KAKYIO
uHpopmanuio onu Hecyr? 3. Kakoil Bujg mmeer Hynb—moiiocHas (Gopma
nepenaToyHort GpyHkuuu P® u kakoBo ee mpakTtuueckoe 3HaueHue? 4. B
YeM 3aKIoYaeTcss crnocod rpaduueckoro HaxOXACHUS YacTOTHOMU
xapaktepuctuku P®? 5. KakoBbl ycioBus PU3HUECKON peaiu3yeMOCTH U
ycroitunBoctu P®? 6. KakoBwl ocHOBHBIE (opmbl peanu3anuu PO u ux
MareMarnyeckue onucaHuss? 7. KakoBbl CTpYKTypbl WU MaTeMaTHYECKUE
OMHCAHUS TPSIMOM U KAHOHMYECKOW (opM peanmsaiii peKypCHUBHBIX
3BeHbEB BTOporo mopsaka? 8. Kak ocymectBisiercss 00paboTka cUrHajia
PEKypCUBHBIM 3BeHOM BTOporo mopsiaka? 9. Kakoa crpykrtypa H® Ha
ocioBe JIBC? 10. KakoBo ycnoBue mnuHEHHOCTH (Pa304acTOTHOM
xapaktepuctuku H®? 11. Kak ananutnuecku HaWTth OTKIMK P® Ha
3agaHHoe BxoaHoe Bo3aeiicTeue? 12. Kak ananntudeckn HauTth OTKIMK HD
Ha 3amaHHoe BxojaHOoe BozxaeicTBue? 13. KakoB TpeOyembrii o0beM
BbIUUCIICHUH W mamsath it PO u H®? 14. KakoBbl CpaBHUTEIbHbBIC
npeumyniectsa PO u HO?

KoHTpOaABbHBIEBOIP O C BI K JKII 4.
1. KakoBbl 3amaun, MeToapl U mHeiau cuHTe3a [ mo 3amaHHOM YacTOTHOM

xapakrepuctuke? 2. B dem 3akmroyaerca merona cuHre3a PO no



aHaimoropoMmy npototruny? 3. KakoBa B3aMMOCBS3b MEXAY 4YacTOTaMU
aHAJIOTOBOTO U IU(POBOTO (PHIIBTPOB MPU OMIIMHEHMHOM TIPEOOpa30BaAHUN?
4. B yem npeuMyliecTBa NpUMEHEHHUs] 0000IIEHHBIX MPeoOpa30BaHUM MPHU
cunre3e PO 3agannoro tuna (OBY, III1D, [13d)? 5. Kak onpenenstorcs
TpeOOBaHUS K aHAJIOrOBOMY (MIBTPY-NIPOTOTHMY IpH cuHTE3e PD? 6. U3
KaKuX YCJIOBHI BBIOMpaeTcs BUJ anmpokcumupyromei pynakmuu? 7. Kak
HAXOJSATCS HYJIH, MOTIOCH U KO3 puimentsl PO?

KOHTpPOIBHBIEBOIPO CBI K JIESKIUHA 5
1. Kak HaxomuTcs HMITyJlbCHAas XapakTepucTuka cuHTtesupyemoro H®D B

MeTo/ie¢ BeCOBBIX (yHKIMI? 2. KakoBbl mapameTpbl U TUIUYHBIA BUJ
YaCTOTHBIX XapakTEPUCTHUK BecoBbIX (GyHkumii? 3. KakoBa cBs3b
napaMeTpoB 4acTOTHOM Xxapaktepuctuku H®D u BecoBoil ¢yHKIMU? 4.
Kakue TpeOoBaHUs MpPEnbsABIAIOTCS K BECOBBIM (YHKLMSIM IMPU CHHTE3E
H®? 5. U3 kakux ycinoBuil BeiOMpaeTcss BuA BecoBoM (pyHkiuu? 6. Kak
HaxXoauTCs HeoOxomumas niauHa BecoBor (ynkmuu? 7. Kak B metone
BECOBBIX (YHKIMU obOecrneunBaeTcss HeoOxoammoe 3aTyxanue AUX B
noJsioce 3anepkuBanusa? 8. Kak B Meroze BecoBbIX (DYHKIUN JOCTUTACTCS
COOTBETCTBHUE 3a/IaHHBIX U PACUETHBIX T'PAHUYHBIX YacToT (unbTpa? 9. B
yeM OCOOEHHOCTh U MPEUMYUIECTBO HCIIOJIb30BAaHUS BECOBBIX (PYHKIUH
Kaitzepa nns cunreza HO? 10. IloueMy MeTo BECOBBIX (PYHKIIUH OTHOCSIT
K uTepaunoHHbIM Mmetonam cuHte3a HO? 11. Kakyro @YX umeror HOD,
CUHTE3UPOBAaHHBIE METOJAO0M BecoBbIX (ynkmuit? 12. Kak nHaxomutcs
VMMITyJIbCHAsI XapaKTepUCTHUKa cuHTe3upyemMoro H® meTogom 4acTOTHOU
BbIOOpKH? 13. M3 kakux ycCJIOBUI BBIOMpaeTcs Iar JAMCKPETH3AIUU II0
4acToTe B MeToJie yacToTHOU BbIOOpKu? 14. Kak mocturaercs Tpebyemoe
KauecTBO anmpoKCUMaluu B METOJ€ 4acTOTHOM BbIOOpku? 15. B uyem
3akitodaeTcss A(Q@PEKTUBHOCTh HCMOJb30BAHUS UYHMCICHHBIX  METOJOB
cunresa LD?

KoHTpOaABHBIEBOIP O C BI K JKII 6.

1. KakoBbl wuctounuku mnorpemHoctet [[OC, cBsizaHHBIE C KOHEYHOU
pa3psaHOCThIO yucen? 2. YeMm BBI3bIBAETCS HEOOXOAMMOCTb OrPAHHYEHMUS
Pa3psSIHOCTH YHMced B mpoiiecce 00paboTku curHama B PD? 3. KakoBsl
ycioBusl MacmTabupoBanus curdanos B [1d? 4. Kak 3aBucuT BEIOOp MeTOAa
pacueta MM ot Bujaa curnana? 5. Kak paccuntsiBarorcs MM 1151 KackaaHOM
dbopmbl PO? 6. Kak cTposITCS M HMCHOJIB3YIOTCSI IIIYMOBBIE 3KBHBAJICHTHBIS
cxempl [[®? 7. B 4dem paznuuue IETEPMUHUPOBAHHON M BEPOSTHOCTHOMU
oueHok Toynoctu L{d? 8. Kak paccuuteiBatorcs mryMbl kBanToBanus ALIIT Ha
Bbixoqie [[D? 9. Kak paccuutsiBatorcst cooctBennbie mymbl [[D? 10. Kak
BIUsAIOT MM Ha OTHOLIEHME CUTHAJIA K IIyMY KBaHTOBaHMS Ha Beixoje LID?



KOHTpOJNIBHBIEBOMPOCHIKIJIKI 7.

l.

Uro Takoe JII® u mo kakoMy 4YHCIy YacCTOTHBIX BBIOOPOK OHO
Berumcisiercsi? 2. Kak mposBiisieTcst BO BpeMEHHOUM 00J1acTH TUCKPETU3AIIHS
curnana no vactore? 3. Kak onpenensercss OAII® u oTauyaeTcst 11 OHO OT
ucxonHon mnocnenosarenbHoctn? 4. Kak wmcnons3yercs HAIID  ms
BBIYUCJICHUS CBEPTKU W IudpoBor duibrpanmu? 5. M3 Kakux ycaoBUi
BbIOMpaeTcs JJIMHA CEKUMU Tpu (UIbTPALUU [OCIEI0BATEIbHOCTEN
Oompmioit gauHBl ¢ momormipio  JIID? 7. KakoBa BbhUMCIMTEIbHAS
s exTuBHOCTD PrtbTparu Ha ocHoBe 11D (BIID)?

KOHTpOJMIBHBIEBOMIP O CBIKJKI 8.

l.

KakoBel 3amaun W  mOpuMeHEHHs  HUQPPOBOTO  CHEKTPaJILHO-
KoppensuuoHHoro aHanu3a? 3. KakoBbl mapaMeTpbl U OCOOCHHOCTH
aHAIM3aTopoB crnekrpa Ha ocHoBe II®? 4. Urto moHuUMaeTcss mon
paspemaroneil  CrocoOHOCTBhIO aHalM3aTopa CHEKTpa M Kak OHa
obecnieunBaercsa? 5. KakoBa 0a3oBas CTpyKTypa aHalIM3aToOpa CIEKTpa Ha
ocaoBe JIII® um ero maremarmueckoe oOecmedenue? 7. Urto Takoe
4acTOThl aHaiau3a ik OuHbl JII1D? 8. UTo moHMMaeTCs 1MoJ1 4aCTOTHOMN
XapakTepucTUKoN aHanmuzatopa cnektpa? 11. Uto mnoHumaeTrcs moj
SIBJIEHUEM pa3MblBaHUs WM TmpocaunBaHus crekrpa? 10. Kak
OTKJIMKAKOTCS KaHAJIbl aHajau3aTopa CIEKTpa Ha KOMIUIEKCHBI U
BEILIECTBEHHBI TAPMOHUYECKUE CUTHAJIBI MPOU3BOJIBHOM 4acToThI? 12.
KakoBa poJib BECOBBIX (DYHKIIMI MPU aHATU3E CIIEKTPOB MEPUOIUUECCKUX
CUTHaJIOB?



	МИНИСТЕРСТВО НАУКИ И ВЫСШЕГО ОБРАЗОВАНИЯ РОССИЙСКОЙ ФЕДЕРАЦИИ
	Место дисциплины в структуре ОП
	Структура и содержание дисциплины
	Содержание дисциплины, структурированное по разделам и видам занятий
	Раздел 1. Дискретные и цифровые сигналы и системы. Методы математического описания и анализа
	Раздел 2. Рекурсивные и нерекурсивные цифровые фильтры. Методы структурной реализации и синтеза.
	Раздел 3. Методы цифровой фильтрации и спектрально- корреляционного анализа сигналов на основе ДПФ
	Раздел 1. Общие принципы построения микропроцессоров и микропроцессорных систем автоматического управления.
	Раздел 3. Методы алгоритмизации и программирования микропроцессорных средств в системах управления
	Тематический план практических занятий
	Тематический план лабораторных работ
	Оценивание результатов обучения
	Учебно-методическое и информационное обеспечение дисциплины
	Информационное обеспечение
	Материально-техническое обеспечение дисциплины
	Методические рекомендации для преподавателей по организации воспитательной работы с обучающимися.
	ОЦЕНОЧНЫЕ МАТЕРИАЛЫ
	Технологическая карта
	Оценочные материалы текущего контроля и промежуточной аттестации
	Перечень оценочных средств
	Перечень контрольных заданий или иные материалы, необходимые для оценки знаний, умений и навыков, характеризующих этапы формирования компетенций в процессе освоения дисциплины
	Для текущего контроля ТК2:
	Для текущего контроля ТК3:
	Для промежуточной аттестации:
	Без имени

		2024-11-01T10:56:02+0300
	Беляев Эдуард Ирекович




