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(Lenv u 3a0auu océoenus oucyununst, coomsememeyioujue yenu OI)

[lenpto  ocBoeHuss  mguctumuiiHbl  [ludpoBas  oOpaboTka  ceHCOpPHOM
UHGOPMAITUU SBISICTCS

1. Kypc «ludponas o6paboTka ceHCOpHOU MHPOpMAITUN SBISETCS HAYyIHOM
OCHOBOH pa3paboTKu M HuccieqoBaHus MUGPOBBIX (DUIBTPOB, CIy>KaIIHX
JUIS OnepaTUBHOM 00paOOTKM WH(OpMAIMK, MOTYUYCHHOU 4Yepe3 CEHCOPBI
YCTPOMCTB KOHTPOJS M YIPABJICHUS YCTPOMUCTBAMH U TEXHOJIOTHUECKUMHU
nmporieccaMi  Ha 0a3e MHKpPOMPOIECCOPHBIX cucTteM. [losTomy 1ens
U3YYCHUS JUCHUIUIMHBI — JaTh OOydYaromemycsi 3HaHHsS, YMEHUS |
NPAKTUUYECKUE HABbIKM, HEOOXOAMMBbIE JIsi TOCIEAYIOUIETO H3yUeHUs
CIEIUATbHBIX TEXHUYECKUX JHUCIMIUIMH, a TakkKe JalbHEHIIen ero
NESTENIbHOCTH MO pa3pabOTKE M HUCHOJIb30BAHUIO CXEM YIPaBJICHUS
YCTPOMCTBAMH U TEXHOJIOTMYECKUMHU MPOLECCaMHU.

3amagamMul AUCIUILTUHBI SIBISFOTCS:

1. Uzyuenue (bu3nIeCKuX croco6oB 00paboTKH CUTHAJIOB,
3apEruCTPUPOBAHHBIX C MMOMOIIBIO CEHCOPOB, AUCKPETU3AIMH U TIEPEBO/IA B
muppoBON  KOJ, H3yYCHHWE PA3HOCTHBIX YpaBHEHUH, CTPYKTYyphl W
nepesaToyHbIX (QYHKIUN HUPPOBBIX (UIBTPOB, METOABI MX CHHTE3a IO
3aJJaHHBIM YaCTOTHBIM XapaKTePUCTHKaM MPUMEHHUTEIbHO K 3a/ayam
MEXAaTPOHUKH U POOOTOTEXHUKH.

KowMrieTeHmu u MHAUKATOPHI, PopMUpyeMbIe Y 00yUarOIInuXCsl:

Kox 1 HauMeHOBaHHE KOMITETeHIIUH Kon 1 HaumeHOBaHNE HHIUKATOpA
[1K-3.2 IIpomsBogur BeIOOp u |[IK-3.2  OcymectBiaser  pacuer u
pacueTbl OTAETBHBIX 3JEKTPOH- | MPOSKTUPOBAHUE MeXaTPOHHBIX u

HbIX W  MHKPONPOLECCOPHBIX | POOOTOTEXHUYECKUX CUCTEM B paMKax
YCTPOMCTB MEXATPOHHBIX CUCTEM | CO3/IaHMS] TEXHUYECKOrO MPOEKTA

2. MecTo qucuuiuidibl B cTpykrype OIl
[IpenmecTByromnye TUCHUILIMHBL (MOyn), mpaktuku, HUP, np.

— 3 cem. - B1.0.17 LHudpoBas TexHUKA U JICKTPOHUKA,

- 4 cem. - b1.0.19 ABToOMaTU3UpPOBAHHBIN JIEKTPOTIPUBOI.

JlucuunivHa u3yqyaercs B S CEMECTpE.

[Tocnemyronue TUCIUILIMHBL (MoayJn), npaktuku, HUP, ap.

- 6 cem. — b1.B.01.04. Vmnpapmsiemblii 3JIEKTPONPUBOJ MEXaTPOHHBIX U
POOOTOTEXHUYECKUX CUCTEM;

- 8 cem. - BI1.B.JI2.01.02.06 OnTtumanbHOE yIIpaBiIeHUE MeEXaTPOHHBIMU
CUCTEMAaMH.

3. CTpyKTYypa u coep:kaHue TUCIHUTLTHHBI
3.1. CTpykTypa THCHUIINHBI
st ouHoM (hopMBI OOyUEHUS



Bun yue6Hoii paboTs Bcero | Bcero Cemectp(br)
3E 4acoB 5
OBIIASA TPYJJOEMKOCTDH IUCLUITJIMHBI 4 144 144
KOHTAKTHAS PABOTA* 1,8 65 65
AVYJIUTOPHAS PABOTA 1,39 50 50
Jlexun 0,44 16 16
JIaGopaTopHsbie - - _
[IpakTaeckue 0,94 34 34
CAMOCTOATEJIBHAA PABOTA OBYUAIOUIET'OCA 161 58 58
[IpopaboTka yueOHOrO MaTepuaa
[ToaroroBka Kk MpOMEKYTOYHOU ATTECTALIUU 0
[IpomexxyTouHas arrecTanus: 0
3.2. Conepkanve IUCUMIUIMHBI, CTPYKTYPHPOBAHHOE 0 pa3aejamMm H
BH/JaM 3aHATHH
Pacnipenenenue
a TPYIOEMKOCTH DopMEI 1
p & | mo Bumam yueOHO# paboThI WNHnekchl ”HAUKATOPOB
A3/ACIIEL 7 . ; i bopMUpyeMBIX
© ~ o) : O
JIMCIUILIMHBI § Er = § g KOHTPOJIA KOMIITCHI
m M . . .
2 8] =| B
Paznen 1.
JluckperHble u -
POBBIE CUTHAJIBI U 26 4 } 8 14 TK1 IIK 3.2
cCUCTEMEI. MeTOoabI
MaTeMaTHYECKOTO
OIMCAHUS ¥ aHAIH3a
Paznen 2.
PexypcuBHbIe 1
HEpPEKypCUBHBIE ITU(]-
poBbie GUIBTPHL. Me- 54 8 - 16 30 TK2 IIK 3.2
TOJIbI CTPYKTYPHOI
peanmn3auuu u
CHHTE32
Paznen 3.
Merto bl
AJITOPUTMHU3ALTUN nu
MIPOrpaMMHPOBAHUS
CPEICTB B CHCTEMax
YIpaBJICHUS
DK3aMeH 36 OM 1 K 3.2




Hroro 3a 5 cemectp 144 16 - 34 58

UTOI'O 144 16 - 34 58

3.3. Coneprxanue QJMCUUILTHHBI

Pasnen 1. luckperHble W HU(POBBIE CHUTHAJBI M cHCTeMbl. MeToabl
MATeMATH4YeCKOIr0 ONMCAHUS M aHAJIN3A

Tema 1.1. Bpenenne B 1udpoByro o0paboOTKy curHajgoB. CUTHaJIBI U UX
npeobOpazoBanuss Tipu 1ubpoBoit oOpaboTrke. Maremaruueckue MoJenu
IUCKPETHBIX CcUTHaioB. CHeKTp HAUCKpeTHOro curHaina. CBsA3p MeExXIy
CIIEKTpaMU JIHCKPETHOTO MW  aHAJIOrOBOIO  CHUTHAJOB. JlHCKpeTu3arus
aHAJIOTOBBIX CHTHAJOB C (DMHUTHBIM CHEKTPOM IMPU YACTOTE AUCKPETU3ALUH,
OTBEYAIOIIEW TeopeMe OTCYETOB. JIMCKpeTH3alusl aHAJIOTOBBIX CUTHAJIOB C
(UHUTHBIM CHEKTPOM IPU YaCTOTE IUCKPETU3AllMU, HE OTBEYAIOIIEH Teopeme
OTCUETOB. SIBIEHME HAJIOKEHUS CHEKTPOB. JIMCKpeTu3auus aHaJIOTOBBIX
CUTHAJIOB C HEOTPAaHWYEHHBIM II0 YAaCTOTE CIEKTPOM. SIBIE€HWE IOAMEHBI
4acTOT MHOpH JAMCKpeTu3auumu. KBaHTOBaHME CHUTHAJOB [0  YPOBHIO.
[Torpemnocts kBaHTOBaHus. [{udpoBoe komupoBanue curHana. [IpoGHoe
KoaupoBaHue IupoBoro curHaiga. [lorpemHocTh KBaHTOBAaHMS LU(GPOBOTO
cur"aia. Ycious BeiOopa paspsaHocta ALIL

MaremaTu4eckre OMUCaHUs U XapaKTEPUCTUKU JTUCKPETHBIX CUCTEM

MeTtoapl MAaTEMaTUYECKOTO ONHCAHUSl JIMHEHWHBIX JHUCKPETHBIX CHUCTEM BO
BPEMEHHON 00JIaCTH W aJTrOpPUTMBI HU(PPOBON (PHIBTpAIUM HAa WX OCHOBE.
Pa3HocTHBIE ypaBHEHUS JHMHEMHBIX JTUCKPETHBIX CHUCTEM. PekypcuBHBIE H
HepeKypcHuBHbIe LU(ppoBble (UIbTPHL. J(MCKpeTHass BpEeMEHHas CBEpTKa.
Hudpposbie ¢unbtper BUX- u KMUX-tuma. 2.2. MeTonbl MareMaTuyecKoro
OMMCAHUSl CUTHAJIOB JUCKPETHBIX CHCTEM Ha KOMIUIEKCHOM IUIOCKOCTU (B
4acTOTHOU 001acTu). Z-npeodpa3zoBaHue TUCKPETHBIX curHaiaoB. CBolcTBa Z-
npeoOpa3oBaHusl JUCKPETHBIX CHUTHAJOB. TeCTOBbIE MOCIEI0BATEILHOCTH
IUCKpeTHBIX cucteM. [lepenaTounas (QyHKIUS M 4aCTOTHAsl XapaKTEpUCTUKA
JTIUCKPETHOU CUCTEMBI.

Pa3nen 2. PexkypcuBHble M HepeKypcuBHble HH(ppPOBbIe (UILTPHI.
MeToabl CTPYKTYPHOM peajiu3alMy U CHHTE3a.

2.1. XapakTepucTukd M CTPYKTYphl HUGpoBbiX (uiabTpoB. I[lepematounbie
(GyHKIMM ~ pEeKypCUBHBIX  (QuibTpoB.  Z-mipeoOpa3oBaHMsl  Pa3HOCTHBIX
ypaBHEHUN WJIM JAUCKPETHOW BpeMeHHOM cBepTku. [lepemarounbie QyHKIUM
PEKYPCUBHBIX (PUIBTPOB, MOJy4YaeMble Ha OCHOBE Pa3HOCTHBIX YpPaBHEHM.
Hynmu w momtocel mepematoudoir ¢ynkuuu. Hynp-nomtocHas Qopma
nepenaroyHo  ¢GyHKmMH. YacCTOTHBIE  XapaKTEPUCTHKHA  PEKYPCUBHBIX
¢bunsTpoB. DopMbl peanu3auu peKypcuBHbBIX (GunbTpoB. Kackamnas ¢gopma
peanu3anii  peKypcuBHbIX  (GuiabTpoB. llpsmas ¢opma peanuzanuu
OoukBampatHoro 3BeHa. KaHoHuueckas ¢dopma peanuzanuu OUKBAJAPATHOTO
3BeHa. [Ipsamas Qopma peanuzaruu, nepegaToyHas (YHKIHMS M YaCTOTHAS
XapaKTEPUCTHKA HEPEKYPCUBHOTO (PUIIHTPA.




2.2. CuHTEe3 peKypCUBHBIX (DUIBTPOB MO 33JaHHOM YaCTOTHOM XapaKTepUCTUKE
HUcxonubie nannbie s cuHTe3a D mo 3amaHHOM aMIUIMTYIHOYaCTOTHOM
xapaktepuctuke: tan guiastpa (OHY, ®BY, IIIID, [13® u ap.); 4acTOThI
Cpe3a, 3alepKUBAHUSA (OC, (03, ONPEACISIONIME TPAHUIBI U 3HAYEHUS IOJIOC
IPOIYCKAHMS, 3aJEPKUBAHUSI U MEPEXOJHBIX MOJIOC (UIBTpa; JOMYyCTUMAs
HepaBHOMepHOCTh AUX QuibTpa B nonoce nponyckanus (Win ociabiieHue Ha
IpaHMIAX TIOJOCHI TPOIMyCKaHWs B ciydyae MOHOTOHHbIX AYX) am, n1b;
MHUHUMalbHOE 3aryxaHue AUX B monoce 3aaepxkuBanus a3, ab. Ilapamerpsl
an, a3, ONpeesAoIre JOIMYCTUMBIE TOTPEUTHOCTH alllIPOKCUMALMN 33JaHHOM
uaeanuzupoBanHo AYX |Hd(jo)|: ypoBHH JOMyCTMMOIrO OTKJIOHEHUS
pacuetHoii AUX |H(jo)| ot 1 B monoce mpomyckanusi (1- 61) u or Hyns B
noJsioce 3azepxkuBanHus 02. CHHTE3 peKypCHBHBIX (UIBTPOB MO aHAJIOTOBOMY
nporotuny. Meton OunuHeliHOTO mnpeoOpazoBanus. I[Ipoctoe OunmmHelHOE
npeoOpa3zoBanue. OO00OUIEHHBIE OWIMHEHHBIE TpeoOpa3oBaHusA. 3aJayu
cunre3a anaimorooro ®OHY-npororuma. Ilepexog ot A®IIHY k LD
3aaHHOTO TUIa. Meroauka cuaTe3a PO 1o aHanoroBoMy npoTOTHILY.

2.3. Cunte3 HepekypcuBHbIX (uiabTpoB (H®D) mo 3amaHHON YacTOTHOMH
XapaKTEPUCTHKE.

CuHTe3 HepEeKypCUBHBIX (PHIBTPOB METOIOM BECOBBIX (yHKIUH. ['paduueckas
wuTocTpauss Merona. TpeOoBaHust K BecoBbIM (yHKUusAM. I[lapameTpbl
BECOBBIX (yHKIMH. Onucanuss BecoBbIX (yHKUUN. BecoBble ¢yHKIMH
Kaitzepa. Metonuka cunteza H® wmeromom BecoBbix (yHkiuii. CunTes
HEPEKYPCUBHBIX (UIBTPOB METOJOM YAacCTOTHOW BBIOOpPKU. YucieHHbIE
METO/Ibl CHHTE3a IIU(PPOBHIX (PUIHTPOB.

2.4. OneHka u 00ecrie4eHne TOYHOCTH IU(PPOBHIX (DUITHTPOB.

Bnusinue xoneuHoi pazpsaHoctu yrces. OLeHKa NOTrpelIHOCTH KBAaHTOBAHUS
yrces. BrausiHue kBanToBaHus ko3pduirienToB puiabtpa. MacumtabupoBanue
CUTHaJOB B LU(pOBBIX QuibTpax. MeToasl pacueTa MaclITaOHBIX
MHOXHUTene. Pacuer wmacmTaOHBIX MHOXUTENEH 3BEHa PEKYPCHUBHOTO
¢bunpTpa 2-ro mopsaka npsMor (Gopmbl peanusammu. Pacder macimTaOHBIX
MHOKUTENCH A KAaCKagHOW CTPYKTyphl peKypcuBHOTO (uiabTpa. Orenka
IIYyMOB KBaHTOBaHMS M TpeOyemoil paspsinHoctu ALl u  peructpos.
JleTepMUHHUPOBAHHBIA METOJ OLICHKU LIYMOB KBAaHTOBAaHUA. BepOsSTHOCTHBIN
METOJl OIICHKH IIyMOB KBaHTOBaHWA. Pacder mryma KBaHTOBaHHWs all Ha
BbIXoJle LH(ppoBoro ¢uiabTpa. Pacuer cOOCTBEHHBIX NIYMOB KBAaHTOBAHMUS
3BeHa P® 2-ro mnopanka 18 nOpsamod  (Gopmbl  peanuzanuu. Pacuer
COOCTBEHHBIX IIYMOB KBAaHTOBaHUS [UIsl KackaJHOW (opmbl peanuzaiuu
peKypcuBHOrO (unbTpa. MeTonuka penieHus 3ajad KOHEYHOW pas3psaHOCTU
quceN B IUPPOBBIX PUIbTPaAX.

Pazgen 3. Meroapl umudppoBoii ¢uabTpauMu M CHEKTPAJbHO-
KOPPEJSIMOHHOI0 AHAJIHM3a CUTHAJIOB Ha ocHOBe {I1D



3.1. Anroput™M 1uppoBOil (UIBTPAIIMM CUTHAJIOB HAa OCHOBE IHUCKPETHOTO
npeoOpa3zoBanus Dypwe. [luckperHoe mnpeodOpaszoBanue Dypbe u  €ro
cBoiictBa. OOOCHOBaHUE 1Iara JUCKPETU3ALMU [0 YAaCTOTE MPU BHIYUCICHUU
JII®. CpoiictBa auMCKpeTHOro mnpeoOpa3zoBanuss @Dypwe. Brruucienue
JUHEWHOU cBepTku ¢ momoitnbio JIID. Anroputm uudpoBoi GuiabTpanuu
KOHEUHBIX TocieaoBaTenbHOCTe Ha ocHoBe JIID. DddextrnBHOCTD
uudpoBoit punbTpanun Ha ocHoBe [I1D. OunbTpanus nocnenoBaTeIbHOCTEN
000l JuHbI ¢ oMokl 1D (cekunoHupoBaHHbBIE CBEPTKH).

3.2.  Ananuzaropbl  CHEKTpa CUTHQJOB HA  OCHOBE  JIUCKPETHOIO
npeobpazoBanus Dypbe.

bazoBasi cTpykTypa aHanmu3atopa CHEKTpa U HU3MEpPSIEMbIE UM CIEKTpalbHbIC
XapaKTEPUCTUKU CUTHANOB. YacTOTHbIE XapaKTEepUCTUKU aHAIM3aTopa
cnektpa. OmnpeneneHre OTKIMKOB aHajau3aTopa CIEKTpa HAa TapMOHUYECKUE
curHajbl. Posib BeCOBbIX ()YHKIUHN MPHU CIIEKTPATBLHOM aHAJIM3€ U UX OCHOBHBIE
napameTpbl

Paznen 1. O01mme npuHUUNbI MOCTPOEHHUSI MUKPONIPOLIECCOPOB U
MHKPONPOLECCOPHBIX CHCTEM ABTOMATHYECKOT0 YIIPABJIEHMUS.
Tewma 1.1. [Ipunnun nevicteus u kiaccudukanus IBM. Bunbr coobrieHmil.

Crpykrypa DBM. O0mue cBeicHUsI 0 MEKPOIIPOIIECCOPax U MUKPOIIPOIIEC-
copHbIX cuctemax. Criocoosl (hOpMHUPOBAHUS aJIpeca KOMaH/IbI.
Tema 1.2. PazHoBUHOCTH TTpOIIECCOPOB. [[Ba THIIA apXUTEKTYPBl MHKPO-
POLIECCOPOB.
Tewma 1.3. IIpunnum paboTsr poreccopa. PaboTa mporieccopa mo npepwiBa-
HU0. OnMcaHKe IUKJIA CYUTHIBAHUS U 3aMMUCH B TIAMSITh.
Tewma 1.4. [IpssiMo¥t 1OCTYT K MaMSTH.
Tema 1.5. Cucrema ympaBieHuss C NOPOrPAMMHUPYEMBIMU JIOTUYECKUMHU
KOHTPOJUIEPAMH.
Tema 1.6. ABTOMaTH3MPOBAHHBIE MPOM3BOJACTBEHHBIC cUCcTeMbl. CTpyKTypa
ACY. Onpenenenue untepdeiica.
Tema 1.7. ®ynkuuun ACY HUKHETO YPOBHSI.
Tema 1.8. JlokampHOEe JOrMYECKOE  YOPABICHHE  TEXHOJOTHYECKOTO
000pyI0BaHUs JUCKPETHOTO ACUCTBUS.
Tema 1.9. 3agauu cBsizu ¢ oneparopom. 3aa4u KOMMYHUKAITMOHHBIX OOMEHOB
JTAaHHBIMH.

Paznen 2. CtangapTHble nHTEepdeiich



Tema 2.1. UnTtepdeiic ISA.

Tema 2.2. TlapamnenbHplii uHTEpEHC.

Tewma 2.3. IlocnenoBaTenbHBIN HHTEPDEIAC.

Tema 2.4. Buasl curHamoB BBojaa-BeiBojga. CrocoObl  OIudpoOBKU
HETIPEPBhIBHbIX cUTrHanoB. KBaHTOBaHME MO BPEMEHM W KBAHTOBaHUE MO
YPOBHIO.

Tema 2.5.Bri6op LIAIT u AT o paspsaHoctu u O6picTpoaeiicTBuio. Teopema
Korenbaukosa.

Tema 2.6. YcrpolicTBO BEHIOOPKU U XpaHEHHUS.

Tema 2.7. Unrtepdeticel nepudepuiinpix yctpoicTB. Crnenuanan3upoBaHHAs
MHOTroyHKIIMOHaIbHAs Tiporpammupyemass bUC mis BBoga W BBIBOJAA
nH(popMaIu — ajanTepbl BBOAa-BbIBO1a. DOpPMATHI U PEKUMBI PaOOTHI.

Tema 2.8. Jlpyrue cnocoObl opranu3auuu wuHTepdeiica. WuaTepdetic
YCTPOMCTBA BBOJA.

Tema 2.9. IIpombllluieHHBIE MOAYJIM BBOJA-BbIBOJA CHrHajoB B OBM c
YCTPOMCTBAMU TAJIbBAHUYECKOU Pa3BA3KHU.

Tema 2.10. IIpumep NpOMBIIIIEHHOTO PETYJIATOPa TEMIIEPATYPHI.
Tema 2.11. CgoiicTBa uppoBbIX cucteM ynpapieHus. CTpykTypa 1udpoBoi
CV.
Tema 2.12. Ilepenatouynast ¢GyHKIHMS pEeKypcHBHOTO HU(pOBOro QuibTpa.
WMy pcHast XapaKTepUCTUKa PEKYPCUBHOTO IU(PPOBOTO (HUIBTpA.
Tema 2.13. Ilepenarounas ¢ynkius LHAII mudposoit CY. DxcTpanoiasTopsl
HYJIEBOTO U MEPBOTO MOPSIIKA.
Tema 2.14. Pa3nHoctHoe ypaBHeHue 1udposoro IIHI-perymstopa.
IIporpammuas peasmsauus [11/-peryisaropa.

Pa3nen 3. Metoambi AJITOPUTMHU3ALUH u MPOrpaMMHUPOBAHMA

MHKPONPOLIECCOPHBIX CPEJICTB B CHCTEMAX YNIPABJIEHHUS
Tema 3.1. [IporpammHas peanu3arus JOTHIeCKUX QPyHKITUH.
Tewma 3.2. Metoasl pa3paOoTku puKiIaaHbIX porpamm aist [JIK.
Tewma 3.3. TaOnuuHbIA METOA.
Tewma 3.4. BpeMeHHbIE JuarpaMMel.
Tema 3.5. [1laroBeie 1MarpaMmei.
Tema 3.6. [ToTokOBBIE OJIOK CXEMBI.
Tema 3.7. I'padbl mepexo10B.
Tema 3.8. Cxema perynupoBaHus ypOBHsI paboueii )KUIKOCTH B pe3epByape B
npejenax OT HUKHETO YPOBHSI 10 BEPXHETO YPOBHSI.
Tema 3.9. Aunroputmuzamuss CAY u BbeiOOp OBM. Anropurmuueckoe
omucaHue u TpolenypHas monaens. CroBecHas, rpadudeckas, CTPYKTypHas U
omnepatopHasi (pOpMBbI 3aMKUCU AJTOPUTMOB.



Tema 3.10. CrpykTypHOE MpeACTaBICHUE NPOLEIYPHOH MOJEIH IycKa
TypOUVHBI.

Tema 3.11. AnropuT™Mbl KOHTPOJIS (AITOPUTMBI cOOpa 1 00pabOTKHU MEPBUYHOM
00padotku wuHbopmanuu). JuarHoctuueckuit KOHTpoib. CriakuBaHHE
JAHHBIX. AITOPUTM MIPOLEAYPHON MOJEIH IPOLecCca YIPABICHUSI.

Tema 3.12. Anroput™ ¢GOpMUPOBaHUS  YIPABISIONIETO  BO3JCHCTBUS.
[IporpamMmmaropsl.

Tema 3.13. CxemMa cUCTEMBI PETYJIMPOBAHMSI CKOPOCTH 3JIEKTPOJIBHUIATEIIS.
Tema 3.14. Cxema MHKPOKOHTpoOJIIEpa ISl PEryJUPOBAHUS MPOLECCOB C
3ama3apiBaHueM. AgjantuBHasi 4-ypoBHeBas CY ¢ MukposBm. IIpumep
WCITIOJIb30BAaHUSI MUKPOKOHTpPOJUIEpa JUIsl peryJIMpoBaHusi ckopoctu /1.

Tema 3.15. Ilpumep MHUKPONPOIECCOPHOM CUCTEMBI yIpaBiieHUs. THUIIOBBIE
¢bynkuun  Mll-cucrem.  CTpykTypa  MHKPONPOLECCOPHOH  CHUCTEMBI.
Ha3znauenue noprtoB u ux aapeca. Pactipenenenue paspsaos mopra KE.

Tema 3.16. IlporpammMupoBaHve BpEMEHHBIX 3aJepKeK. biok-cxema
aNroOpuTMa BpPEMEHHOW 3aaepkku. KonamuecTtBO TakTOB  MpOrpaMMbl
BPEMEHHOU 3aJIEPKKHU.

Tema 3.17. Ilporpammuoe ob6cmyxuBanue AIIIl. brok-cxema anropurma
BBOJa NaHHbIX yepe3 ALIIL. biok-cxema anropurma BBOJA JaHHBIX 110 CUTHATY
AIII Cxema nporpammHuo-anmnapataoro AL

3.4. TemaTu4eckuii NJIaH NPAKTUHYECKUX 3aHITHIA

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

[TpakTtuka 2. [TorpemHocTs KBaHTOBaHUS LU(POBOro cUrHaia. Y CIOBHUS BhIOOpa
paspsaHocta ALIL

IIpaktuku 3, 4. Pa3HOCTHbIE YpaBHEHUS JIMHEHHBIX JHCKPETHBIX CHCTEM.
PexypcuBHbie ©w  HepekypcuBHbie  mudpoBsie  GuiIbTphl.  [Ipumep
Bcenponyckaromero guibTpa B Martnabe. [Iporpamma AUCKpeTHOW CBEpPTKU
conv. IIporpamma oOpamienuss cBepTku deconv. DOyHKIUS JAUCKPETHOU
¢dbunprpanuu filter.

[Ipaktuku 5, 6. Jloctyn K BHyTpeHHEMYy cocTosiHuio ¢uinbTpa. Kommencarms
dazoBoro casura. Pacuer ummynbCcHON XapaktepucTuku Quibtpa. Pacuer
YaCTOTHOM XapakTEepUCTUKU (uibTpa. 3aJaHue BEKTOpa YacToT (QUIbTpa.
Pacuer rpynmoBo¥i 3amepkku. OTOOpakeHHE HYJIEW U TOJTIOCOB (UIBTPA.
Paznoxenue Ha mpocteie 1poou.

CuHTe3 peKypCHUBHBIX (GUIBTPOB 10 aHAJIOTOBOMY MPOTOTUITY. MeTon
ownuHeliHoro TmpeoOpazoBanus. [Ipocroe OwiMHEtHOE mMpeoOpa3oBaHUE.
O06o0011eHHbBIE OUTMHEMHBIE MPeoOpa3oBaHus. 3ajJayud CHUHTE3a aHAJIOTOBOIO



®HY-nporotuna. Ilepexon or ADIIHY x LId 3amanHoro tuna. Meroauka
cunte3a PO no ananoroBomy nporotuny. OyHKINH, pabOTaIOINE C CEKIUSIMU
BTOPOro nopsiaka. MisMenenue yactorsl guckperuszanu. [lepequckpernzanms.

[Ipaktuku 7, 8. CuHTE3 pEeKypCHBHBIX (PUILTPOB IO 3aJJAHHOM YaCTOTHOMU
xapakrepuctuke. CHHTE3 pEKypCHBHBIX (WIBTPOB IO  aHAJIOrOBOMY
npototuny. Metoa OunumHelWHoOro mnpeooOpasoBanus. I[IpocToe OunmHEHHOE
npeoOpazoBanue. OO000IIeHHbIE OWIMHEHHbIE MpeoOpa3oBaHus. 3adaudd
cunre3a aHaiorooro ®OHY-npororuma. Ilepexon or A®PIIHY k LD
3amanHoro tumna. DyHKIuU BbBIOOpa mopsaka ¢uiabTpa. Dynkius Bilinear.
®Oynkuusa Impinvar. @ynkuu Yulewalk. @ynkmus Invfreqz. @yukuus Prony.

[Mpaktuku 10 u 11. CuHTe3 HEpEeKYypCUBHBIX (UIBTPOB METOJIOM BECOBBIX
¢bynkuuii. CHHTE3 HEPEKYPCUBHBIX (DUIBTPOB METOJIOM YAaCTOTHOW BBIOOPKH.
Oyuknuu  Firl w Fir2.  ®ynkums  Kaiserord.  Pacuer ©®HY ¢
KOCHUHYCOMJIAJIbHBIM CTJIa)KUBAHUEM.

[Tpaktuku 12 n 13. Onienka u o0ecriedeHrne TOYHOCTH ITU(POBBIX (UITBTPOB.

BmusHne xoHeuHoM — paspsgHocTM  uyncen.  ONEHKa  MOrpenHOCTH

KBAaHTOBaHUS uucesl. BrnusHue kBaHTOBaHMs Kod(PulMEHTOB (QuibTpa.
OYHKIMM MHHMMHU3ALHUA CPEIHEKBaApaTuyHON omubku. Metoasl Pemesa.
AUYX nepexypcuBHoro ®HY no u mocne okpyriaeHus: kodpduimentor. AUX
pekypcuBnoro ®HY 1o wu mociae  okpyriaeHuss — Kod()PUIUEHTOB.
MacmrabupoBanue ko3¢ duninenToB mudpoBbix GuasTpoB. I[lepenonHenue
pPa3psAIHOU CETKU B MPOLIECCE BHIUUCICHUN.
OueHka nryMoB KBaHTOBaHUs U Tpedyemol paspsianoctu AL u peructpos.

[Ipaktuku 14 u 15. Anroputm nudpoBol (GUIBTpaUUMU CUTHAJIOB HAa OCHOBE
IUCKpeTHOro  mpeoOpasoBanusi  @Dypbe. [loBbllIEHHE  CHEKTPATBLHOTO
paspemieHusl Npu JONMOJMHEHWM curHana HyJsmu. JIID kak auckperHas
¢unbrpanusa. Pactekanue cnektpa. IIpoucxoxaeHue pacTekaHUsl CHEKTpA.
BecoBble pyHKIIMM U OKHA.

[Tpaktuku 16 u 17. O6paboTka curHayioB u u3zodpaxenuit. Pabora ¢ nporpammoit
FDATOOL. IIporpamma Simulink.

3.5. TemaTu4eckuii nJiaH J1a00paTOPHBIX padoT
JlanHbIN BUI pabOTHI HE TIPEyCMOTPEH YUYEOHBIM IJIAHOM.

3.6. KypcoBoii npoekT /KypcoBasi padota
JlanHbIi BUT paOOTHI HE MPETyCMOTPEH YUSOHBIM TIJIAHOM.

4. OueHUBaHME Pe3YJILTATOB 00y4YeHUsI

OrneHnBaHWe pe3yJbTaTOB OOYyYEHHUS MO0 AWCIHMIUIMHE OCYIIECTBIACTCS B
paMKaxX TEKYIIEro KOHTPOJS W TPOMEKYTOUYHOH aTTeCTAalMH, IMPOBOJUMBIX TIO
oamsHO-periTunroBoi cucteme (BPC).

[Ikana o1eHKU pe3yabTaToOB O0YUYEHUS M0 TUCIUILIHHE:

Kon Kon 3aruiaHu- YpoBeHb chHOPMHUPOBAHHOCTH
KOMIIe- | WHAMKAaTopa pOBaHHbBIE MHIUKATOpa KOMIETEHIIUU




TEHIUU | KOMIETEHIIUU €3yJIbTAThI . . Huxe .
1 H pesy Breicokuit | Cpennuit Husknit
00y4YeHHUs 110 CpEAHEro
VCIUTLIINHE
fucn ot 85 10 100| ot 70 10 84 | o1 55 10 69 | 0T 0 1m0 54
IITkana oncHUBaHUSA
HEY/I0B-
YIOBJIET- yA
OTJIMYHO Xopouio JICTBOpU-
BOPUTCIILHO
TCIJIIBHO
3a4TCHO HE 3a4TCHO
3HATh:
3Haer Bce | 3Haer Nmeert Bce | OTCyTCTB
MIPUHIUIBI | OCHOBHBIE | KOHCIIEKT | YIOT
NEeUCTBUSL | IPUHLIMIIBI | bI MO | KOHCHEKT
W Ha3Ha- | ICUCTBUS | MPOBEACH | bl
YeHUEe OT- | U Ha3Ha- | HbIM 3aHATUN
NENbHBIX | YCHHUE 3aHsaTUsAM. | He 3Haer
ANEKTpOHH | oTAenbHbl | [lyTaercs | mpuHUMI
YerpoiicTso, BIX h| X B IIPUHIIU- | JEHCTBUS
MIPUHIIUTT MUKDOIIPO | 3JIEKTPOHH | Max U
JeUCTBUS u|- BIX U | ACUCTBUS | HA3HAYECH
Ha3HAYCHHE LIECCOPHBI | MUKPOIIPO | U ue
OTJIENBbHBIX X LIECCOPHBI | HA3HAYEHH | OTAEIbHBI
JJEKTPOHHBIX U | YCTPOMCTB | X e X
MHUKpPOIIPOLIECCO | MEXATPOH- | YCTPOMCTB | OTAENbHBI | 3JIEKTPOH
PHBIX YCTPOMCTB | HBIX MEXaTpoH | X HBIX u
MEXaTPOHHBIX CUCTEM HBIX 3JIEKTPOHH | MUKPOIIPO
CUCTEM CUCTEM BIX U | LIECCOPHBI
MHUKpOMPO | X
LIECCOPHBI | YCTPOUCT
X B
YCTPOMCTB | MEXaTpPOH
[1K-3.2 | [IK-3.2 MEXaTpOH | HBIX
HBIX CUCTEM
CUCTEM
YMETb:
YmMmeer B [TyTaer He ymeer
MPUMEHST | OCHOBHOM | METOJIbI MPUMEHST
b BCE | yMeEeT BbIOOpAa M | b METOAbI
METOTbI IPUMEHAT | pacyeToB, | BbIOOpa U
BbIOOpa U | b BCE | MOZEIUPO acueToB
[IpumeHnsTh P JCTHIP P ’
pacueToB, | METOJbI BaHUSA MOJIETUPO
METOJIbI BEIOOpA
MOJICIUPO | BBIOOpPA W | OTHENBHBI | BaHUS
u pacueTos,
BaHUS pacderoB, | X OTJICIbHBI
MO/JICIMPOBAHUS
OTIENbHBl | MOJICJIUPO | DIIEKTPOHH | X
OTJICbHBIX
X BaHUS BIX U | DJIIEKTPOH
ANEKTPOHHBIX U
AIIEKTPOHH | OTHENbHBI | MUKPOIIPO | HBIX U
MHUKPOMPOIIECCO
o BIX Ul X LECCOPHBI | MUKPOIPO
PHBIX yCTPOMCTB
MHUKPOMPO | 3JEKTPOHH | X LIECCOPHBI
MEXATPOHHBIX €CCOpPHBI | BIX U | YCTPOUCTB | X
CUCTEM teccop yerp .
X MHUKpONPO | MEXAaTPOH | YCTPOMCT
YCTPOWCTB | LIECCOPHBI | HBIX B
MeXaTpoH | X CHCTEM. MeXaTpoH
HBIX ycrpoiicte | Mmeer HBIX
CUCTEM MCEXAaTPOH KOHCTIIEKT | CHCTCM.




HBIX bl 10 BceM | KoHcrekr
CUCTEM 3aHATHSIM | Bl
OTCYTCTBY
IOT.
BJIAJIETh:
YeTko Bnaneer Ilytaercs | He
BJIQJIEET OCHOBHBIM | TIpH BJIaJ€ET
BCEMU u IpOBE- METOJIaMH
METOJIaMH | METOAAMH | JIEHUH BbIOOpA U
BbIOOpa W | BbIOOpa W | BEIOOpa W | PacyeTos,
pacyeToB, | pacyeToB, | pacyeToB, | MOJEIHUPO
MOJIEJIUPO | MOJAEIUPO | MOJEIHUPO | BaHUS
METOAAMU BaHMS BaHMS BaHMS OTJEJIbHBI
BBIOOpa U | OTAEIbHBI | OTAENBHBI | OTAENIBHBI | X
pacyeros, X X X AIIEKTPOH
MOJICJINPOBAHUS | JIEKTPOHH | DJIEKTPOHH | 3JIEKTPOHH | HBIX u
OTJIEbHBIX BIX U | BIX U | BIX U | MEKpPOIIPO
ANEKTPOHHBIX M | MUKPOIIPO | MHMKPONPO | MHUKPOIIPO | LIECCOPHBI
MUKpPOIIPOLIECCO | LIECCOPHBI | LIECCOPHBI | LIECCOPHBI | X
PHBIX YCTPOUCTB | X X X YCTPOUCT
MEXaTPOHHBIX YCTPOMCTB | YCTPOMCTB | YCTPOWCTB | B
CHCTEM MEXaTpOH | MEXAaTPOH | MEXaTpOH | MEXAaTpoH
HBIX HBIX HBIX HBIX
CHCTEM CHCTEM CHCTEM. CHCTEM.
Nmeer Bce | Koncnekr
KOHCIEKT | BbI
bl 3aHATUN
3aHATHN. OTCYTCTBY
10T
OHCHO‘{HLIC MaTepualibl JJIA IMPOBCACHUSA TCKYLICTO KOHTPOJIA u

IPOMEXKYTOUHON arTecTaluu npuBeieHbl B [Ipunokennn k pabouedl mporpamme
JTUCITUTUINHEI.

[TonHBI KOMIUIEKT 3aJlaHWM W MaTEpUajOB, HEOOXOTUMBIX ISl OLICHUBAHUS
pe3yabTaTOB O0YUYEHHUS 10 AUCIIUIUIMHE, XPAHUTCS Ha Kadeape pa3padoTuuka.

5. Y4ueOHO-MeTOAMYecKoe U MH(PpOPMALIMOHHOE O0ecreYyeHre TUCHUIITHHBI
5.1. YueOHO-MeTOqMYECKOE O0ecTieueHne

5.1.1. OcHoBHas nuTepaTypa

1. I'masdano K.X. Mukponporiieccopable CUCTEMBI yIIpaBieHus: Y ueOHoe
nocobue. — Kazanp: Kazan. roc. suepr. ya-1, 2006.

2. IlporpamMMHBIE CpelCTBa MUKPOIPOLIECCOPHOTO YIMpaBiICHUS OOBEKTaMU
MEXaTPOHHBIX CUCTEM : MeToauyecKkue yKa3aHHUs MO BBIMOJIHEHUIO JTAOOPATOPHBIX
pa6ot /Coct.: H.K. Aanpees, A.C. Mananuon, P.M. bassutos. — Kazans: Ka3zan. roc.
sHepr. yH-T, 2018. — 38 c.

5.1.2. lononauTeNHHAS TATEpATypa

1. Hecrepos, K.E. IlporpamMmmupoBaHye NPOMBILIIEHHBIX KOHTPOJUIEPOB



yuae6.-metoz. nmocobue / K.E. Hecrepo, A.M. 3r3eB.— ExarepunOypr : N31-Bo
VYpan. yu-ta, 2019.— 96 c. : u.

2. Siemens. [Iporpammupyemsle iorudaeckue Koutposuiepsl. U.1. AnnapaTtasie
u niporpammusie cpeactaa [JIK.

3. Siemens. IIporpammupyemble  JIOTUYECKHE  KOHTposuiepel.  Y.2.
[TporpammupoBanue ITJIK.

4. Siemens. Ilporpammupyemsbie jorumdeckue KoHTposuiepbl. Y.3. OCHOBBI
pazpabdotku nporpamm s [TJIK. / VUL 3A0 «OxouHBEHT

(Opumeuanue: Jlrobas opyeas iumepamypa, KOMopas peKOMeHOYemcsi 1IeKmopom
Nno OAHHOU OUCYUNJIUHE).

5.2. UndopmanmonHoe odecneyenmne

5.2.1. DneKTpOHHBIC U HUHTEPHET-PECYPCHI

https://e.lanbook.com/

5.2.2. llpodeccronanpubie 06a3pl  maHHBIX /| MHDOpMaIMOHHO-CIIPAaBOYHbIC
CUCTEMBI

Her

5.2.3. JluneH3noHHOe W CBOOOJHO  pacCIpOCTpaHsIeMOe  IMPOrPaMMHOE
oOecrnieueHne AUCIUTLTUHBI

MatLab, nporpamwmsr B makete STEP 7-Micro/WIN 32.

6. MaTepuajibHO-TeXHUYECKOE ofecnieyeHne TUCIUTLTHHBI

HaumenoBanue Buaa HanmeHnoBanue yueOHOH
y4eOHOU pabOTHI ayIUTOPHH, Ilepedyens HEOOXOAMMOTO O0OPYIOBAHUS H
CHENMAIN3NPOBAHHOM TE€XHUYECKUX CPEICTB 00y4EHHS
nmaboparopuu
Jlekiuu VYuebnas aytuTopus At Crennanu3upoBaHHAS yueOHas Mmebens,
MPOBE/ICHHUSI 3aHATHI TEXHUYECKHE CPENCTBA OOYUCHHS, CITy)Kaliue IJIs
JICKLIMOHHOTrO TUIa IIPEJICTaBICHHUS y4eOHOMI uHpopMaun

Oonpmioi  ayauTopuu  (MYJIBTHMEIHIHHBINA

MPOEKTOp, KOMMbIOTEp (HOYTOYK), 3KpaH),

JEMOHCTPAIIMOHHOE O000pYyA0BaHHE, Y4eOHO-

HarJSIIHBIE TOCOOUS

[lpaktnueckue |Yuebnas  aymuropus il Crienuaau3upoBaHHas yueOHass  MmeOenb,
3aHATH TIPOBEICHUS 3AHATUH| TeXHUYECKHE CcpeacTBa 00yUeHHUsI




CEMHHApPCKOTO THMA,| (MyJIbTUMEAMNHHBIA  I[POEKTOP, KOMIIBIOTED
T'PYIIOBBIX " WUHAUBUAY-| (HOYTOYK), 9KpaH) U Jp.

AJIBHBIX KOHCYHBTaHHﬁ,
TCKYLICTO KOHTPOJIA u
HpOMe)KyTO‘lHOﬁ aTTecTanun
CamocTtosTenpHas |KoMmbloTepHBIH Ki1ace ¢ Crnernmanu3upoBaHHas yuyeOHas mebenp Ha 30
pabota BbIxoztoM B MHTepHeT B-600a nocafoyHblx  Mect, 30  KOMIBIOTEpOB,

TEXHUYECKHE CpelCcTBAa 00ydeHus (MyJIbTUME-
JTUWAHBIA  TIPOEKTOpP, KOMIBIOTEp (HOYTOYK),
9KpaH), BUJICOKAMEPHI, POTPaMMHOE
obecrieueHme
CriennanusupoBaHHas MeOelb, KOMIbIOTEPHAs
TEXHHMKA C BO3MOXHOCTBIO BbIX0/1a B IHTepHET
u obecnieuenuem nocrymna B QMOC, skpan,
MYJIbTUMEAUNUHBIN POEKTOP, MPOrPaMMHOE
obecrieueHme

YuTannLHbIHI 3211
OnOINOTEKH

7. OCo0eHHOCTH OpPraHu3aNuM 00Pa30BaTeJIbHOM 1eATEIbHOCTH IJIsl JIUI C
OrpAaHNYEHHBIMHU BO3MOKHOCTAMHU 3I0POBbSI 1 MHBAJIU/I0B

JInna ¢ orpaHnYEHHBIMU BO3MOXXHOCTAMH 310p0oBbs (OB3) 1 MHBamuabl UMEIOT
BO3MOXXHOCTh O€CIPENsITCTBEHHO NepeMenaTbCsi U3 OJHOTO y4eOHO-T1ab0paTopHOTO
KOpIyca B JApPYroi, MOJHATHCA HAa BCE ATaXH Y4eOHO-Ia00paTOPHBIX KOPIYCOB,
3aHUMAaTbCsi B YUYEOHBIX U HHBIX T[OMEHICHHAX C YYETOM OCOOEHHOCTEH
NCUX0(U3UUECKOTO Pa3BUTHUS U COCTOSIHUSI 3/TOPOBBSI.

Jia obydenust quy ¢ OB3 ¥ MHBaJINMIOB, MMEIOIIUX HAPYLIEHUS OIOPHO-
JBUTATEIBHOIO ammaparta, 00ecCredyeHbl YCIOBUSL OECHpPENsITCTBEHHOTO JOCTyMa BO
Bce yueOHble nomenieHus. Mupopmanus o cnenuaibHbIX YCIOBHUIX, CO3aHHBIX IS
oOyuaromuxcst ¢ OB3 u wuHBanMIOB, pa3MellleHa Ha caidTe yHHBEpCHUTETa
www//kgeu.ru. ImeeTcst BO3MOKHOCTE OKa3aHUsl TEXHUYECKOM ITOMOIIM aCCUCTEHTOM,
a TaKXKe YCIyT CypAONEPEBOTIMKOB U TU(PIOCYPAOIIEPEBOTIHKOB.

Jlnig apantanuu K Bocrpusatuio guinamu ¢ OB3 u uHBanuaaMu ¢ HapyImeHHbIM
CIIyXOM CIIpaBOYHOro, Y4YeOHOro Marepuajga IO JAUCLUIUIMHE OOECIEeUYHBAIOTCS
CJIEYIOIINE YCIOBUS:

- JUIs JTy4lIe OPUEHTALUN B Ay AUTOPUH, IPUMEHSIOTCSI CUTHAJIBI OIIOBEILEHUS
0 HayaJie ¥ KOHIIE 3aHsTHs (CI0BO «3BOHOK» MMILETCS Ha TOCKE);

- BHUMaHHE CJIa0OCIBIIIANIer0 O0yYaromerocsi MPUBJICKAETCS IeNaroroM
KECTOM (Ha IJIEYO KIIAJETCS pyKa, OCYIIECTBISIETCS HEPE3KOE IMOXJIONBIBAHUE);

- pazroBapuBasi ¢ OOydYaroOIIMMCS, IMEJAarornueckuii pabOTHUK CMOTPUT Ha
HEro, TOBOPUT SICHO, KOPOTKUMHU TPEUIOKEHUSIMH, OOecreunBasi BO3MOXKHOCTb
YTEHUS TI0 TyOaMm.

KoMmneHncamnus 3aTpyJHEHMII pe4eBOr0 M HMHTEJUIEKTYalbHOI'O pPa3BUTHUSA
c1a00CIBIIIAIIMX 00yYarOIUXCs MPOBOIUTCS ITyTEM:

- HCII0JIb30BAaHUS CXEM, IMarpaMM, PUCYHKOB, KOMIIBIOTEPHBIX MPE3EHTALUI C
TUIIEPCChIIKAMU, KOMMEHTUPYIOIIUMHU OTIEIbHbIE KOMIIOHEHThI H300payKEHUS;

- PEryJIIPHOTO MPUMEHEHMsI YNPAXHEHUH Ha rpauueckoe BbIICICHUE
CYLLECTBEHHBIX MPU3HAKOB IIPEIMETOB U SIBIICHUN;

- oOecrieyeHrs BO3MOXKHOCTH JUIsl  OOYy4aromlerocsi IOJYy4YUThb aJpPECHYIO



http://www.kgeu.ru/

KOHCYJIBTAIUIO 110 3JIEKTPOHHOM MOYTE 10 Mepe HEOOXOTUMOCTH.

Jlist anantanuu K BocnpusaTuio tuuamu ¢ OB3 u uHBanuaamMu ¢ HapyleHUs MU
3peHus CIIPaBOYHOTO, y4eOHOTO, IIPOCBETUTENIHCKOTO Martepuana,
MPEAYCMOTPEHHOTO0 00pa30BaTENbHONW MPOTrpaMMOil MO BBHIOPAaHHOMY HAmpPaBIICHUIO
MOATOTOBKHU, 00ECIIEYUBAIOTCS CIEIYIOUIUE YCIOBUS:

- BeJleTcd ajanTtanus oQUIMaIbHOIO caiiTa B ceTu MIHTepHeT ¢ yueToM 0coObIX
NOTpeOHOCTEN MHBAIMIOB 110 3pEHUI0, 00ECIIEYMBACTCS HAMYME KPYTHOLPUPTOBOM
CIIpaBOYHOM MH(GOPMAIIMHN O PACITUCAHUU YUEOHBIX 3aHSITHI;

- IEIarOrMYeCKUuii  pabOTHUK, €ro co0eceTHUK (Mpu HEOOXOJMMOCTH),
OPUCYTCTBYIOIIME HA 3aHSATUHU, MPEACTABISIIOTCA 00YUYalOIIUMCS, TIPU STOM KaK[IbIi
pa3 Ha3bIBAETCs TOT, K KOMY I€1IarOTHYECKHi pabOTHUK oOpaliaercs;

- ICHCTBUS, KECThbl, NMEPEMEUICHHs MeJaroruueckoro pabOTHHKA KOPOTKO U
SCHO KOMMEHTUPYIOTCS;

- IeyaTHasg HMHQOpMAIMS MPENOCTaBIsAeTCs KpynHbIM mpudTom (oT 18
MYHKTOB), TOTAJIbHO 03BY4YHUBACTCS;

- o0ecTieunBaeTCsl HEOOXOAUMBIN YPOBEHB OCBEIIICHHOCTH TOMEIICHHUIA;

- IPEJOCTABIIAETCS BO3MOXKHOCTh HCIOJb30BAaTh KOMITBIOTEPHI BO BpeMs
3aHATHI U MPABO 3aMUCH 00BSICHEHUHN HA TUKTO(OH (T10 JKEJIAHUI0 00YUJarOIINXCs).

dopMa mpoBeAeHUS TEKyled M MNPOMEXKYTOYHOM aTTecTaluu IS
oOyyatouuxcst ¢ OB3 1 MHBaIMAOB ONMpENEsieTCsl MeJarorndeckuM pabOTHUKOM B
COOTBETCTBUM ¢ y4ueOHbIM 1uiaHoM. Ilpu HeoOxomumocTu odOyuaromemycsi ¢ OB3,
MHBAJHUIY C YYE€TOM MX WHIUBUAYAJIbHBIX MCUXO(PU3NYECKUX OCOOCHHOCTEH NaeTcs
BO3MOXKHOCTh MPONTH MPOMEXYTOUHYIO aTTECTAI[MI0 YCTHO, MMCBMEHHO Ha Oymare,
NUCHMEHHO Ha KOMIIBIOTEpE, B OpME TECTUPOBAHUS U T.II., TUOO MPEIOCTABISAETCS
JOTIOJIHUTEIBHOE BpeMs JIJIsl TIOJrOTOBKHU OTBETA.

8. MeToauyeckue peKoOMeHIANUM JJsl NpenoaaBareieil N0 OpraHu3anuu
BOCIIUTATEJIbHOI PadoThl ¢ 00y4AKO UMM CS.

MeTtoaudeckoe obecriedeHre mporecca BOCIMTAaHUS 00yJalOIIUXCsl BRICTYAeT
OTHUM W3 OMNpeAensommx (aKTOpOB BBICOKOTO KadecTBa OOpa3OBaHMS.
[IpenomaBatens By3a, IEMOHCTPUPYS BBICOKHNA MPOQPECCHOHAIN3M, 3PYAUIIHIO,
YETKYIO TPAKIAHCKYIO MTO3UIINIO, CAMOJIUCIUIUINHY, TBOPUECKUH TTOAXO0/ B PEIICHUH
npodeccuoHANBbHBIX 3aJa4, B XOJ€ 00pa3oBaTelIbHOrO MpOoIEecca CIOCOOCTBYET
(GbOopMHPOBAHUIO TAPMOHUYHON JTUYHOCTH.

[Ipu peanmuzanuu AUCHUIUIMHBI TMPENOJABATEIb MOXET HCIOIh30BaTh
CJICTYFOIINE METO Il BOCITUTATEILHON paOOTHI:

- MeToabl (hOopMHpOBaHMS CO3HAHHS JIMYHOCTH (Oecema, AMCIYT, BHYIICHHE,
MHCTPYKTaXX, KOHTPOJb, OOBSICHEHHWE, IMpHUMEpP, CaMOKOHTPOJb, pacckas3, COBET,
yoexaeHue u ap.);

- METOJbl OpPTaHM3AIMH ACITEILHOCTH U (DOPMHUPOBAHUS ONBITA TOBEICHUS
(3amanme, OOIIECTBEHHOE MHEHHE, IIEIarori4eckoe TpeOOBaHME, TOPYUYCHHE,
MpuydYeHre, Co3JaHNe BOCTIUTHIBAIOIINX CUTYyaIlUi, TPEHUHT, YIIPAKHEHHUE, U JIP.);

- METOJIbI MOTHBAIIMU NEATEILHOCTH W MOBeneHus (0go0peHue, MoompeHne
COLIMAJIbHOW aKTUBHOCTH, TMOpHUIIAHHE, CO3JaHHE CUTyallMil ycrexa, CO3JaHHe
CUTYAIHH JIJIs1 SMOIIMOHAIILHO-HPABCTBEHHBIX TIEPEKUBAHUHN, COPEBHOBAHUE U JIP.)



[lpu peanm3anuu AWCHUIUIMHBI — TPENoOJaBaTeNlb  JOJDKEH  YYUTHIBATH
CIICAYIONIHE HATIPABJICHUS BOCIIUTATEILHOM A TEIILHOCTH:

I'padicoanckoe u nampuomuueckoe 60CnUmMaHue:

- hopMupoBaHNEe y OOYYarOIIUXCs IEIOCTHOTO MHUPOBO33PEHHS, POCCUHCKON
UJICHTUYHOCTH, YBaKEHHSI K CBOEH ceMbe, 00IIECTBY, TOCYIapCTBY, IPHUHSATHIM B CEMbE U
OOIIIECTBE TyXOBHO-HPABCTBEHHBIM U COLMOKYJIBTYPHBIM LIEHHOCTSM, K HALIMOHATEHOMY,
KyJbTYpHOMY M HMCTOPUYECKOMY HacCJIeauio, (OPMHUpPOBAHHE CTPEMJICHHUS K €ro
COXPaHEHHIO U PA3BUTHUIO;

- hopMupoBaHue y 00YYaIOIMINXCSl AKTUBHOM TPaXkKIaHCKOM MO3UIMN, OCHOBAaHHON
Ha TPAJULMOHHBIX KYJIbTYPHBIX, TyXOBHbBIX 1 HPABCTBEHHBIX IICHHOCTAX POCCUICKOTO
oOmiecTBa, s MOBBIIICHUS CIIOCOOHOCTH OTBETCTBEHHO pEaIM30BbIBATh CBOU
KOHCTUTYLIMOHHBIE ITpaBa ¥ 0053aHHOCTH;

- pa3BUTHE MPABOBOM U MOJUTHUYECKOHN KYJIBTYphl 00YJarOmuUXCcsl, paclIupeHue
KOHCTPYKTHBHOTO Yy4YacTHs B TPHHATUU DPEIICHHIA, 3aTParuBalOIMX WX NpaBa H
UHTEPECHI, B TOM YHUCIIC B PA3IMYHBIX (hOpMaX CaMOOPTaHU3AIUK, CAMOYIIPABICHUS,
00IIIeCTBEHHO-3HAYMMOM JIESATENHLHOCTH;

- bopMuUpOBaHNE MOTHUBOB, HPABCTBEHHBIX M CMBICIOBBIX YCTaHOBOK
JUYHOCTH,  TO3BOJSIIOIIMX  MPOTHUBOCTOSATH  3KCTpEMU3My,  KceHooOuwu,
IUCKPUMHUHALIMKM TI0 COLMAIBHBIM, PEIUTHO3HBIM, pPAacOBBIM, HAIMOHAIHHBIM
IpU3HAKAM, MEXITHHYECKOH U MEKKOH(PECCHOHATHLHONW HETEPIUMOCTH, APYyTUM
HETaTUBHBIM COIIMAJILHBIM SIBJICHUSIM.

yxoeHo-npascmeennoe ocnumatue:

- BOCIIUTAHUE YYBCTBA JOCTOMHCTBA, YECTH M YECTHOCTHU, COBECTIMBOCTH,
YBKEHUS K POJIUTEIISIM, YIHTEIISIM, JIFOJISIM CTAPIIEro TOKOJICHUS;

- hopMUpOBaHNE MPHUHIMIIOB KOJUIGKTMBH3MA W  COJNMAAPHOCTH, JIyXa
MWJIOCEPAUS W COCTPAJaHUs, MPHUBBIYKU 3a00THTHCSA O JIIONAX, HAXOMSALIMXCS B
TPYAHOU JKU3HEHHOU CUTYAalWH;

- hopMUpOBaHKE COJIHMIAPHOCTA M YyBCTBA COIUAIBHOW OTBETCTBEHHOCTH IO
OTHOIICHHUIO K JIFOASM C OTPAaHHMYCHHBIMH BO3MOKHOCTSIMH 3/I0POBBSI, TIPEOJIOJICHHE
IICUXOJIOTHYECKUX OaphepoB MO OTHOUICHHIO K JIIOASM C OTpPaHUYCHHBIMU
BO3MOKHOCTSIMU;

- hopMUpOBaHKE ASMOIMOHAIBHO HACBHIIICHHOTO U JYXOBHO BO3BBIIICHHOTO
OTHOIIECHHS K MHPY, CHOCOOHOCTH ¥ YMEHHS IepPeIaBaTh IPYTHM CBOU dCTETHYECKHUMA
OIIBIT.

Kynemypro-npoceemumenvckoe ocnumanue:

- (hopMUpOBaHKE ICTETHUECKOW KAPTUHBI MUPA;

- hopMupoBaHHUE YBOXKECHHSI K KyJIbTYPHBIM IIEHHOCTSIM POJHOTO TOpOAa, Kpasl,
CTpaHBlI,

- IOBHITIICHHUE TTO3HABATEILHON aKTHBHOCTH 00YJaFOIIIAXCSI.

Hayuno-obpazosamenvnoe 6ocnumanue:

- hopMupoBanue y 00yUaromuxcss HAYYHOTO MUPOBO33PEHHUS;

- hopMupoBaHUEe yMEHUS TIOTy9aTh 3HAHUS;

- hopMupoBaHNEe HABHIKOB aHAIM3a W CHHTE3a MH(POpPMAIMU, B TOM YHUCIIE B
npodeccuoHabHON 001acTH.
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Ipunoscenue k paboueti
npozpamme OUCYUNIUHBL

MMHUCTEPCTBO HAVKM U BBICIIIET'O OBPA3OBAHMSI POCCUMCKOM ®EJIEPALIMNA
denepajbHOE FOCYIaAPCTBEHHOE 0I0/IKETHOE 00pa3oBaTe/ibHOe

_ yupek/IeHHe BbICUIEro o0pa3oBanust
«KABAHCKUU TOCYIJAPCTBEHHbBIM DHEPTETUYECKUU YHUBEPCUTET»
(®T'BOY BO «KI'JY»)

oYy

OLHEHOYHBIE MATEPHUAJIbBI
10 JTUCUMILIHHE

b1.B.01.03 Hudposas o6paboTka ceHCOPHOU HHPOPMAITUU

(Haumenosanue oucyuniunvl 8 COOmeemcmeul ¢ yueoHbIM niaHoMm)

r. Kazansb, 2023



OueHouHble MaTepualbl MO JUCHMUIUIMHE, MPEeIHA3HAYCHHBI ISl OLICHUBAHUS
pe3yIbTaTOB O0YUEHHUS Ha COOTBETCTBUE MHAMKATOPAM JTOCTHKEHUST KOMITETSHITH.

OueHuBaHue pe3yJbTaTOB OOYy4YEHHS MO AMCLMIUIMHE OCYIIECTBIAETCS B
pamkax Tekyiiero kKoutposs (TK) u mpoMexxyTouHO# arrecTaiuu, MPOBOAUMBIX MO
o6ambHO-perTuHroBoi cucreme (bPC).

1. TexHosornyeckasi Kapra

Cemectp 7
PeliTuHroBBIE NTOKA3aTENN
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TK1 15-
Pazgea 1. «...coovvevviien, » 15 | 0-15 15-30
30
TecT Wi MUCBMEHHBIA ONIPOC 7
3amuTa 1a60paTOPHON PabOTHI 4
OTueT 1o caMoCTOATENLHOM 4
pabote
TK2 15-
Pazgen 2. «... ocooiiiiiiien, » 15 |0-15 30 15-30
TecT iy NMUCHbMEHHBINA OIPOC 7
3amuTa 1a00paTOPHOM PabOTHI 4
Brinonnenye nHAMBHAYaTbHBIX 4
3anmanuit (peeparon)
TK3 25-
Pazgena 3. €...cooveeeveeeeee, » 25 |0-15 25-40
40
TecT Wi MUCBMEHHBIA ONPOC 7
3amuTa 1a60paTOPHON PadOTHI 4
OTueT 1o caMoCTOATENLHOM 1
pabote
IIpome:xxyTouHast aTTeCTANMA oM 0-45
(3auer, 3k3amen, KII, KP)
3amaHue MPOMEKYTOYHOU 0-15
aTTecTalyu
B nucemeHnHoM Popme 1o
dop 0-30
owetam
Cemectp 1

‘ HanmenoBanue pasnena | = l=t| PeliTuHrossle nokasarenu
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Paspen 1. « JlucKpeTHble U
nudpoBble  CHTHAIBI U 15-
CHCTEMBI, Meronst | TK1 | 15 | 0-15 20 15-30
MaTeMaTHYECKOr0 OIMMCaHUs
W aHaJTu3a»
KoncnekrupoBanue yueOGHOTO 10
MaTepuana
OTtuyer 1Mo caMOCTOSATENHHOM 5
pabore
Pa3nen 2. « PexypcuBHbIE U
HEPEKypCUBHBIE IIUPPOBHIE 15
GUIBTPEL. MeToTbI TK2 15 [0-15 20 15-30
CTPYKTYPHOU peaJin3aivu 1
CHHTE3a»
KoncnekrupoBanue yueOHOTO 10
MaTepuana
OTtuyer 1Mo caMOCTOSTENHHOM 5
pabore
Pa3nen 3. « Meroas! nudpoBoit
WILTPALAHA U CIIEKTPAILHO- 25-
dutbTp P TK3 25 |0-15 25-40
KOPPEJSIMOHHOTO aHalln3a Ha 40
OCHOBE »
KoncnektupoBanue yaeOHOTO
Marepuana
OTyer 1o caMOCTOSTENBHOM
pabore

2. OueHOYHbIe MATEPUAJIBI TEKYLIEI'0 KOHTPOJIS M IIPOMEKYTOYHOM aTTecTALMI
[ITkasa OLEHKU pe3yabTaTOB O0YUYEHUs 110 JUCLIUILIINHE:

3ariaHu-
Kon Kon pOBaHHbIE
KOMIIe- | HHAMKaTropa pe3yNbTaThl
TEHLIUU | KOMIETEHIMU | OOYYEHHs o
JUCLUIUIMHE

YpoBeHb chopMUPOBAHHOCTH
HHAUWKATOpAa KOMIICTCHLIUHA

Bricoknit Cpenuuii Hipxe Huzkuit
CpEJTHETO
o1 85 10 100| o 70 10 84 | 0T 55 10 69 | 0T 0 mO 54

IITkana oncHUBaHUSA




HEYIOB-
YIOBJIET-
OTJIMYHO Xopomuio JICTBOpHU-
BOPUTCJIIBHO
TCIIBHO
3a4YTCHO HEC 3a4YTCHO
3HATh:
3Haer Bce | 3Haer Nmeert Bce | OTCyTCTB
MIPUHIIUIBI | OCHOBHBIE | KOHCIIEKT | YIOT
JNEUCTBUS | PUHLMUIBI | bl 0 | KOHCIIEKT
W Ha3Ha- | ICUCTBUS | MPOBEACH | bl
YeHUEe OT- | U Ha3Ha- | HbIM 3aHITHI
NENbHBIX | YCHHE 3aHaTuaAM. | He 3mHaer
ANEKTpOHH | oTAenbHbl | [lyTaercs | mpuHUUMI
YerpoiicTso, BIX H| X B IIPUHLIM- | JEHUCTBUS
MIPUHLIMIT MUKPOIIPO | 3JICKTPOHH | IMax u
JeUCTBUS - BIX U | ACUCTBUS | HA3HAYECH
Ha3HAYCHHE LIECCOPHBI | MUKPOIIPO | H ue
OTIENBHBIX X LIECCOPHBI | HA3HAYEHH | OTAEIbHBI
AJIEKTPOHHBIX U | YCTPOWCTB | X e X
MHUKPOIPOIIECCO | MEXATPOH- | YCTPOMCTB | OTAENbHBI | 3JIEKTPOH
PHBIX YCTPOMCTB | HBIX MEXaTpoH | X HBIX u
MEXaTPOHHBIX CHCTEM HBIX 3JEKTPOHH | MHUKPOIIPO
CUCTEM CUCTEM BIX U | LECCOPHBI
MHUKpOMpPO | X
LECCOPHBI | YCTPOMCT
X B
YCTPOWCTB | MEXATPOH
MEXaTpOH | HBIX
HBIX CUCTEM
CUCTEM
[1K-3.2 | [IK-3.2 YMETb:
YMmeer B [Tytaer He ymeer
MPUMEHST | OCHOBHOM | METOJbI MPUMEHST
b BCE | yMeeT BbIOOpAa M | b METOIbI
METO/IbI NPUMEHAT | pacdyeToB, | BeIOOpa U
BEIOOpa U | b BCE | MOJEIUPO | pacyeToB,
pacyeToB, | METOABI BaHUs MOJIETTUPO
MOJIETTUPO | BBIOOpA W | OTAENBHBI | BaHUA
IIpumensaTs ACITHDP p A
BaHUs pacderoB, | X OTJIENIbHBI
METOJIbI BEIOOpA
OTIENbHBl | MOJICJIUPO | DJIEKTPOHH | X
u pacueros,
X BaHUs BIX U | BJIEKTPOH
MOJIETTUPOBAHUS
ANIEKTPOHH | OTAENBHBI | MUKPOIPO | HBIX "
OTJIENBbHBIX
BIX u|x LECCOPHBI | MUKPOIPO
JJEKTPOHHBIX H
MHUKPOMPO | 3JEKTPOHH | X LIECCOPHBI
MHUKPOMPOIIECCO .
. LIECCOPHBI | BIX U | YCTPOWCTB | X
PHBIX YCTPOUCTB .
X MHUKpONPO | MEXAaTPOH | YCTPOMCT
MEXaTPOHHBIX .
YCTPOMCTB | IIECCOPHBI | HBIX B
CUCTEM
MeXaTpoH | X CUCTEM. MEXaTpOoH
HBIX ycrpoiicts | Mmeer HBIX
CUCTEM MEXAaTPOH | KOHCTHEKT | CHCTEM.
HBIX bl 10 BceM | KoHcmekr
CUCTEM 3aHATUAM | bI
OTCYTCTBY
IOT.
BIIA/ICTh:
METOIaMHU | Yetko | Bnaneer | Ilyraercs | He




BEIOOpa U | BIaJieeT OCHOBHBIM | TIpH BJIaJIeeT
pacueros, BCEMU u poBe- METOJIaMu
MOJICIMPOBAaHUS | METOJAMH | METOJIaMH | JICHUU BbIOOpA U
OTIENBHBIX BbIOOpa W | BbIOOpa W | BEIOOpa M | PacyeTos,
AJIEKTPOHHBIX U | PacueToB, | pacyeToB, | pacyeToB, | MOJIEIUPO
MHUKPOIPOIECCO | MOJAEIHPO | MOACTUPO | MOAETUPO | BaHUS
PHBIX YCTPOMCTB | BaHUS BaHUS BaHUS OTJENBHBI
MeXaTPOHHBIX OTHENbHBl | OTHACNBHBI | OTHCNBHBI | X
cHCTEM X X X ANEKTPOH
ANIEKTPOHH | AJMIEKTPOHH | AJIEKTPOHH | HBIX u
BIX U | BIX U | BIX U | MUKPOMPO
MHUKPONPO | MUKPOIIPO | MHKPOIPO | IIECCOPHBI
LIECCOPHBI | LIECCOPHBI | LIECCOPHBI | X
X X X YCTPOWUCT
YCTPOWCTB | YCTPOMCTB | YCTPOMCTB | B
MEXaTpOH | MEXaTpOH | MEXaTpoH | MeXaTpoH
HBIX HBIX HBIX HBIX
CUCTEM CUCTEM CUCTEM. CUCTEM.
Nwmeer Bce | KoHcmekr
KOHCIIEKT | bI
bl 3aHATUI
3aHATHI. OTCYTCTBY
10T
YpoBeHs chopMUpOBaHHOCTH
WHMKATOpa KOMIIETCHIIUU
Beicokmit
3araHu-
Kon Kon pOBaHHBIE ot 85 10 100
KOMIIE- | HHJIUKaTopa Pe3yIIbTATHI
TEHIIUU | KOMIIETEHIINHU 00ydeHus 1Mo IIkasa oueHnBaHUs
JTUCLUTUIMHE
OTJIMYHO
3a4TEHO
3HATh:
3HaeT Bce VYerporicr
MIPUHLIUTIBI BO,
JEUCTBUSA MIPUHLIAIL
YerpoiicTso, U Ha3Ha- NEUCTBUS
MIPUHIIUTT YeHHE OT- u
JeUCTBUS U | JAETIbHBIX Ha3zHaueH
Ha3zHauYeHUE AIIEKTPOHH ue
[IK-3.2 | IIK-3.2 OTJEIIBbHBIX BIX Hu OTJICJIbHEI
AJIEKTPOHHBIX U | MUKPOIIPO X
MHUKPOIPOIIECCO | - AJIEKTPOH
PHBIX YCTPOMCTB | LIECCOPHBI HBIX u
MeXaTPOHHBIX X MUKPOITPO
CHCTEM YCTPOWCTB LIECCOPHBI
MeXaTpOoH- X
HBIX YCTPOWUCT
CHCTEM B




MexaTpoH
HBIX
CUCTEM
YMETh:
Ymeer [Tpumens
MIPUMEHSIT Th
b BCE METO/IbI
METObI BbIOOpa U
BbIOOpa U acueToB
IIpumensats P P ’
pacyeros, MOZETUPO
METO/BI BEIOOpA
MOJIETTHPO BaHUS
u pacueTos,
BaHUS OTJENIbHBI
MOJICTTUPOBAHHS
OT/EJbHBI X
OTIENBHBIX
X ANEKTPOH
AJIEKTPOHHBIX H
AIIEKTPOHH HBIX U
MHKPOIIPOLIECCO
o BIX u MHKPOIIPO
PHBIX yCTPOMCTB
MUKPOIIPO L[ECCOPHBI
MeXaTPOHHBIX
LIECCOPHBI X
cHCTEM .
X yCTpOMCT
YCTPOMCTB B
MeXaTpoH MexaTpoH
HBIX HBIX
CHCTEM cUCTEM
BJIAJICTh!
Bnangeer METOaMU
BCEMU BBIOOpa
MeTOoAaMU pacueTos,
BbIOOpa U MOJIENINPO
pacueTos, BaHUS
METO/IaMH
MOJIETTPO OT/EJbHBI
BBIOOpa u
BaHUS X
pacueTos,
OTIENbHBI ANEKTPOH
MOJICTTUPOBAHHS
X HBIX u
OTIENBHBIX
AIIEKTPOHH MHUKPOIIPO
AJIEKTPOHHBIX H
BIX u LECCOPHBI
MHKPOIIPOLIECCO
. MHKPOIIPO X
PHBIX YCTPOMCTB .
LIECCOPHBI YCTPOUCT
MeXaTPOHHBIX X 5
cucTeM TSt .
YCTpOMCTB MexaTpoH
pacueta
MeXaTpoH HBIX
U(PPOBBIX
HBIX CHCTEM
(buIBTPOB
CHCTEM TUIst
TSt pacuera
pacuera I (PPOBEI
1 HPOBBIX X
GuIBTPOB (GuIBTPOB
OHCHKa «OTJIMYHO» BBICTABJIACTCS 3a FJIY60KOC INIOHNUMAaHUEC

TCXHOJOITNYCCKUX MCTOOOB

coJiepKaTeIbHbIE OTBETHI Ha BOIPOCHI OMIIETA;

HH)KeHepHOﬁ ACATCIBbHOCTH,

ITOJIHBIC "




OHeHKa «XOpoII0» BBICTABJLACTCA 3a IMOHUMMAaHHE METOIOB HH)KeHepHOI)'I
ACATCIIBHOCTH, ITOJIHBIC M COACPIKATCIbHBIC OTBETHI HA BOITPOCHI 6I/IHCTa;

OHCHKa «YAOBJIETBOPUTECJIBbHO>» BLICTABIIICTCA 3a HAJIMYHUC KOHCIICKTOB IIO

JTHUCIHIINHE;

OHCHKa «HEYAOBJECTBOPUTEJIbHO» BLICTABIISICTCA 3a OTCYTCTBHUEC KOHCIICKTOB

10 JUCILIUIUINHE.

3. IlepeyeHb OLIEHOYHBIX CPEACTB
Kpatkas xapakTepucTuKa OIIEHOYHBIX CPEJCTB, UCIOIBb3YEMBIX MPU TEKYIIEM
KOHTPOJIE YCIEBAEMOCTH U MPOMEXKYTOYHOW aTTecTallud OO0ydYaromierocss 1o

JTUCLUILINHE:
HaumenoBanue Kpatkas o
OLIEHOYHOTO XapaKTEePUCTHUKA [THCATHE OUCHOHHOTO
cpencTBa OLIEHOYHOI'O CPE/ICTBA cpeactBa
Koncnekruposanu | Kparkoe TekcToBoe Paszmen 1 [uckperHble W 1HUGPOBbIE CHUTHAIBI U
e yueOHOro MIpPECTaBICHNE cucTeMbl, MeToapl MaTeMAaTUYECKOTrO ONMCAHMS U
marepuana nepepaboTaHHON aHajnsa.
nHpOpMALUK Paznen 2. PekypcuBHbBIE U HEpEeKypCHBHBIE LU(POBBIC
¢unbTpel.  MeToabl  CTPYKTYpHOH — pealM3alud U
CHHTE3A.
Pazmen 3. Merons 1udpoBoil  dunbTpauu U
CIIEKTPAJIbHO-KOPPENIIIUMOHHOTO aHajdh3a Ha OCHOBE
JID
Paznen 4.
Omnpoc no 3HaHHE OCHOBHBIX Pazmen 1. JluckperHble W IU(PPOBBIE CHUTHAIBI H
pasnenam HOHATUI cucTeMbl, MeToapl MaTeMaTHYECKOro OMNHMCAaHUS WU
(Temam) TEMbI/pa3/iena/Iuciu | aHalu3a:
TIJTUHBI 1. Teopema KoTenbHUKOBA U €€ OTpaHUYECHHUS.

2. Marematndeckoe onmucaHue IHU(POBHIX MOCIEIOBA-
TENbHOCTEH, UMITYJbCHAS XapaKTEPUCTHKA CHUCTEMBI,

yCIIOBUE YCTOMYUBOCTH o MMITYJIbCHOM
XapaKTEPUCTHUKE.

3. PasHocTHBIE ypaBHEHHS CHCTEM, pealu3alus
muppoBoro  GUIBTpa Ha  OCHOBE  IPOCTEHUIIMX
AIIEMEHTOB.

Paznen 2. PekypcuBHBIE U HEPEKYPCHBHBIE ITU(PPOBBIE
¢GunbTpsl. MeTOBI CTPYKTYPHON peanu3anuu 1
CHHTE3a:

1.Kak BeIYHCISAIOTCS IpsIMOe U oOpaTHoe Z-
npeoOpa3oBaHus 1751 HU(PPOBBIX cUCTEM?
2.IIpumenenue Z-npeodpa3zoBaHus IPU OMUCAHUN

1 poBeIX cucTeM. CTPYKTYpHBIE CXEMBbI IU(PPOBBIX
(GUIBTPOB.

3.Uto takoe /IBC (auckpeTHas BpeMeHHas cBepTKa)?
Bo3MorkHa 11 mpakTHYecKasi peaqu3aus peKypCUBHBIX
¢bunsTpoB Ha ocHoBe [IBC?

4. Kak omnpenensercss UMITyJIbCHasE XapaKTepPUCTHUKA
nudposoro GpuabTpa, Kakue udpoBbie GUITHTPHI




Ha3zwBatoT punbTpamu bBUX n KUX?

5. B cooTBeTCTBHM C KaKUM aJITOPUTMOM OCYIIECTBIIS-
eTcst 00paboTKa CUTHAJIa PEKYPCUBHBIM UG POBBIM
¢ueTpoM?

6. B3anmocCBsI3b MEXK Ty UMITYJILCHOM XapaKTEPUCTHKOMN
1 K03 purmeHTaMu HepeKypCUBHBIX ITUPPOBBIX
$buIbTPOB?

Pazgen 3. Metoasl nndpoBoi GuibTpanuy u
CIIEKTPAIbHO-KOPPEJIIIUOHHOTO aHaIM3a Ha OCHOBE:!

1. Kakossl ncrounuku norpemnocreii [HOC, cBsizanHbIe
C KOHEYHOM pa3psaIHOCTHIO yucen?

2. YeMm BBI3BIBACTCSI HEOOXOAMMOCTh OTPAHUYCHHS
Pa3psSAHOCTH YHUCEN B ITpoliecce 00paboTKK CUTHATA B
PO?

3.IlocnenoBarenbHas popma D.

4. Tapannensuas Gopma J1D.

5. CuHTE3 peKypCUBHBIX (PUIBTPOB IO AHAIOTOBOMY
IPOTOTHUILY.

6. Merton OunuHelHOTro peoOpa3zoBaHUsI.

7. TIpsimble MeTOABI CHHTE3a (DUITHETPOB.

Pasznen 4.

CobecenoBanue
(Coc)

CpenctBo KOHTpOJIS,
OpPraHM30BaHHOE KakK
crenuaibpHas Oecena
mpernoaaBaTens C
oOyJaromumcst Ha
TEMBI, CBA-3aHHBIC C

H3y4yaeMou
JIUCITUTLTMHOM, Hu
paccuuTaHHOE Ha
BBIICHEHHE o00BEMa
3HAHUH

oOyuwaromierocss 1O
orpezie-JICHHOMY
pazneny, TeMe,
nmpobJemMe u T.11.

Pazmen 1. JluckperHble W IUQPOBBIE CHUTHAIBI H
CUCTEMBI, MeTonbl MaTeMAaTH4YECKOTO OIUCAaHUSA U
aHaIM3a:

Teopema KoTenpbHUKOBA U €€ OrpaHUYEHUS.
Marematudeckoe ONHMCaHUE IUPPOBBIX IOCIEIOBA-
TEIbHOCTEH, WMITYJIbCHAS XapaKTEPUCTUKA CHCTEMBI,

YCIIOBUE YCTOMYMBOCTH o HMMITYJIbCHOM
XapaKTEePUCTHKE.

3. PasHoctHBle  ypaBHeHHsT —cucTeM, IH(POBBIC
(GUIBTPHL

Paznen 2. PekypcuBHBIEC U HEPEKYPCHBHBIE ITU(PPOBBIE
GbunbTpel. MeToABI CTPYKTYPHOH peanu3aiu 1
CHHTE3a:

[Tpsimoe u obpaTtHOE Z-TipeoOpa3oBaHus Il HUPPOBBIX
CHCTEM.

CtpyKTypHBIE CXEMBI ITU(DPOBBIX PUITBTPOB.
HuckperHas BpemeHHas ceeptka ([IBC).
Pexypcusnbie prnbptpel Ha ocHoBe [IBC.

NmmynscHas xapaktepucTuka iudpoBoro GpuibTpa.
@unbtpsl BUX nu KUX?

AJNTOPUTM OCYIIECTBIICHHS 00pabOTKH CUTHAJIA
PEKYPCUBHBIM ITU(DPOBHIM (PUITBTPOM.

B3anMoCBs3b MEXKly UMITYJIbCHOM XapaKTEPUCTUKOMN U
Kod(ppurmeHTaMu HepEeKyPCUBHBIX IIU(PPOBBIX
¢buIBTPOB

Pazgen 3. Metoasl nrdpoBoii GuibTpanuy u

CIIEKTPaAJIbHO-KOPPEJILUOHHOIO aHAIU3a Ha OCHOBE
BI1®:




Ncrounuku norpemnocreit [HOC, cBsa3aHHbIE €
KOHEYHOU pa3psIHOCThIO YUCET.

HeoOxoaumocTh orpanuyeHus pa3psiiHOCTH YHCET B
nporecce 00pabOTKU CUrHalla B peKypCUBHBIX .
[TocnenoBarensuas popma JID.

[Tapannensuas hopma J1D.

CuHTe3 peKypCUBHBIX (PUIBTPOB MO AHATIOTOBOMY
MPOTOTHILY.

Meroa OMIIMHEHHOTO MPe0Opa3oBaHUS.

[Ipsimble MeTOBI cUHTE3a QUIBTPOB.

4, TIlepeyeHb KOHTPOJIbHBIX 33/IaHUIl MJIM HWHbIE MaTepHAJIbI,
HeoOXoauMble JI OLEeHKW 3HAHMI, YMEHUIl M HABBIKOB, XapaKTepU3yIIINX
Tanbl GOpMUPOBAHMS KOMIIETEHIUIl B IIpoLecce 0CBOEHMS TN CIUILTUHBI

st rekymiero kourpoJsast TK1:

[TpoBepseMast KOMIIETCHIIUS:

[1K-3.2 [IlpousBoautT BBIOOp U pacyeThl OTIACIBHBIX JJIEKTPOHHBIX U
MUKPOTMPOIIECCOPHBIX YCTPOMCTB MEXATPOHHBIX CHCTEM.

[1K-3.2 OcymectBisieT pacuyeT ¢ NPOSKTHUPOBAHHUE MEXATPOHHBIX U
POOOTOTEXHUYECKUX CHCTEM B paMKaxX CO3/1aHUS TEXHUUECKOTO MPOEKTa

KoHTponbHble 3agaHuna 1.: BeiOparh paspsaHocts U Bpemsi BbiOopku ALl mo
3aJJaHHBIM 3HAYCHUSIM IOTPEIIHOCTH HU3MEPEHUS U IOJIOCE YacTOT CHUTHaua I0
Tabnuie 3aaaHui 1.

Tecr
Bonpoc Bapuanmer omeema
Cronvko  smanos  paseumus | 1
UHIICEHEPHOUL OesIMEeNbHOCIU 2
3
4
Ha kaxom omane passumus | 1
UHDICEHEpHOU  OesimelibHocmu | 2
dopmupyemcs cobcmeento | 3
UHIICEHEPHAS OesIMENbHOCTIb 4
Kmo u3z yuenwvix Onecenvmetiep
MPpanchopmuposan onvimHoe Toticenc
Habmooenue 3a A6NeHUIMU Tyx
npUpoOsl 8 IKCNEPUMEHM Tanuneii
Iepeuucnume suowl | Unorcenepnoe uzobpemamenbcmeo
unoceneprol  Oesmenvhocmu | Peanuzayus
18-20 sexos Hnoicenepnoe npoexmuposarue
Koncmpyuposanue




Iepeuucnume npusnaxu | Teopuecmso

UHOICEHEPHOU OesimelbHOCU Paspewaem npomusopeuuss mexncoy o6vexmom u cyovbekmom
Pewenue 3adau mamepuanvruoco npouzeodcmsa

Ilpoexmuas deamenvHocms

Ymo maxoe xonyenyus CDIO Ipoexm no pepopmuposanuro 6a306020 undsiceHepHO20 0OPA3068aAHUS
Ilpoexm meopueckoeo pa3sumus UHHCEHEPHOU OesMeTbHOCTU
Meoicoynapoousiii.  cmanoapm, onpeoesiowuti  8U0bl  UHICEHEPHOL
desmenbHOCHU

Cmanoapm, onpedensouuil (PyHKYUU UHICEHEPHOU OesimelbHCU

Kozoa nossunoce ogpuyuansno | 2000 2.

coobuecmso CDIO 1999 2.

2015 2.

Taxozo coobujecmea nem
Iepeuucnume enobanvhvle | Yemotiuusoe pazsumue yusunusayuu
npoonemvl yenosewecmaa, | Yazsumocmo u 300posve uenosexa
Komopule 0onxcer Ovimb 20moé | IlosviuieHue IKOHOMUKU
pewams uHiceHep Yooenemeopénnocmu srcusnvio uenogexa
B KaKom ooxymenme | L'ocyoapcmeennviii akademudeckuii cmanoapm
nponucanvt  mpebosanus k| locyoapcmeennas umoz2o6as ammecmayus
npogeccuonanbHoll Buinycknas ammecmayuonnas paboma
deamenvHocmu 6aKanaspos Dedepanviiviii 20cy0apCmeentblli 00pa308aAMeNbHbIl CMAHOApm

st tekymero kourpoass TK2:

[IpoBepsiemasi KOMITETEHITHS:

[IK-3.2 Ilpou3BoauT BBHIOOP U pacyeThl OTIEIBHBIX JJCKTPOHHBIX M
MUKPOIPOLIECCOPHBIX YCTPOMCTB MEXATPOHHBIX CUCTEM.

[1K-3.2 OcymectBasier pacuyeT ¢ MPOSKTHUPOBAHHWE MEXAaTPOHHBIX U
POOOTOTEXHUYECKUX CUCTEM B paMKaX CO3/IaHUS TEXHUUYECKOTO MPOEKTa

KouTtponbsHbie 3aganus 2:

[To 3agaHHBIM TAOMMYHBIM JTaHHBIM (TaOJUIA 3a7aHUI 2) MPOU3BECTH CUHTE3: A.

CuHTe3 peKypCHUBHBIX (PWIBTPOB MO 3aJlaHHOW YaCTOTHOM xapakTepuctuke; b.
CuHTe3 peKypCHBHBIX (DUIBTPOB MO aHATIOTOBOMYy mporoTumy; B. C momorisio
MeTofa OunuHeiHoro mnpeoOpazoBanus. I. C  HUCHONB30BaHUEM MPOCTOTO
ownuHeiiHoro npeooOpazoBanusi; JI. C  ucnons3oBaHueM  00OOILEHHOTO
OwnMHeHoro npeoOpa3oBaHus. llpuMeuaHue: MCHOJB30BaTh 3a/auyd CHHTE3a
a"asioroporo ®HY-npororuna, nepexoga or A®IIHY x [P 3amanHoro Thma u
¢bynkuuu BeIOOpa mopsnka GuiabTpa. Bcee 3amaum  pemmTh, MONB3YICH
MporpamMMHO cpenoit Marnad.

Tect

Bonpoc Bapuanmei omeema

Cronvko amanoe paseumiusi
MHcheHepHOMV OesimenbHOCU

Ha xaxom smane paseumus
uHOfceHepHOIZ oesimenbHOCImuU

NP BW N




Gopmupyemcsi cobcmeenno | 3

UHOICeHEepHAs 0esamelbHOCHb 4

Kmo u3z yuenwix Onezenvmetiep

MPpanchopmuposan onvimHoe Toiizenc

HaO0OeHue 3a A8NeHUIMU Iyx

npUpoosl 8 IKCNEPUMEHm Tanuneri

Iepeuucnume suowl | Unorcenepnoe uzobpemamenbcmeo

umdiceHeprou  desimenvHocmu | Peanusayus

18-20 sexos Hnoicenepnoe npoexmuposarue
Koncmpyuposanue

Iepeuucnume npusnaxu | Teopuecmeo

MHcheHepHOMV OesimenbHOCMU

Paspewaem npomusopeuuss mexncoy o6veKmom u cyovbekmom

Pewenue 3aoau MamepuarbHo2co npous@odcmea

IIpoexmuas deamenvHocme

Ymo maxoe xouyenyus CDIO

IIpoexm no pepopmuposanuto 6a306020 UHIHCEHEPHO2O 0OPAZ0BAHUSL

HpOéKWl meop4ecKkozco pa3eumus uHcheHepHOMV oesimenbHoCmu

Meoicoynapoonvii - cmanoapm, — onpederirowull  6UObl  UHICEHEPHOLUL
desmenbHOCmu

Cmanoapm, onpeodensiouuii (PyHKYUU UHICEHEPHOU OesMebHCIU

Kozeoa nosisunoce oguyuanoro
coobuecmso CDIO

2000 2.

1999 2.

2015 2.

Taxoeo coobwecmea Hem

Iepeuucnume 2nobanvHvle
npobremol yenoeeuecmsa,
Komopwie 001CeH Obimb 20Mos
peuams uHiceHep

Yemotiuusoe paseumue yusuausayuu

Vazeumocmo u 3()0p06b€ uenoeeka

Tosviuenue sxonomuxu

Y006ﬂ€m€0péHHOCYHb IHCU3HDBIO UeloeeKka

B Kakom O0OKyMeHme
nponucamvl  mpebogaHus K
npogheccuonHanbHou

OdesimenbHOCmu OAKaNaspos

Tocyoapcmeennbiii akademuueckuii cCmanoapm

Focydapcmeennaﬂ umoceoeas ammecmayus

BblnyCKHCl}l ammecmayuoOHHAA pa60ma

Dedepanbhblii 20CY0apCmeeHHbll 00PA308aMeNbHbIIL CMAHOAPM

st tekymero kourposass TK3:
[IpoBepsiemast KOMIETECHIUA:

[1K-3.2 Tlpou3BOOUT BBHIOOP U PaCUETHI

OTACJIbHBIX 3JICKTPOHHBIX U

MHKPOIPOLIECCOPHBIX YCTPONCTB MEXATPOHHBIX CUCTEM.

[IK-3.2 OcymecTBisier

pacueT #nu IIPOCKTUPOBAHUC  MCXATPOHHBIX U

POOOTOTEXHUYECKUX CHCTEM B paMKaX CO3/IaHUS TEXHUUYECKOTO MPOEKTa
KoHnTtponbsHbie 3axanus 3:
Pemmnts BapuanTsl 3amaun n3 K3 2, nons3ysck nporpammon naketa FDATOOL

cpeanl Matnao.

Tect

Bonpoc

Bapuaﬂmw omeema

Tasnerniwmas usz 3a0ay
UHIICEHEPHO20 00PA308aHUS

Pazsumue memo0oe no2uuecko2o moliiieHus

Paszeumue cnocobrocmeii mviciumos Y€mko u ACHO

Paszeumue Kpumuieckoco nooxooa K CYWeCmeenHHomy




NOJIOHCEHUIO Oel

Bceé svuue yxazannoe

Mooenupoeanue >mo DKcnepumenm ¢ MOOensIMU PeanbHbIX 00BEKMOo8
DKcnepumenm ¢ peanbHbIMu 00beKmamu
Hccneodosanue mooeneil peaibHuix 00beKmMog
Hccneoosanue peanvhvix 00bekmog
TIpouseooumenvrocmo Konuuecmso pabomul, npoussedennoll ¢ eOuHuyy pemenu

MexXHUu4YeCcKozco ycmpodcmea

Bpewms, 3ampauennoe na pabomy 00noco 0bvekma ucciedo8anus

Konuuecmeo evinonnennvix 3a0anui

Konuuecmeo gvloensemoti snepeuu 3a eOUHUY)y 8pemeHu

Dpghexmusnocmsv s5mo

Omuowenue  3ampam  9Hepeuu K  NOAE3HOMY  ogexmy — wiu
3ampayesHbiM MamepuaIam

OmHowenue nonesnozo d¢(hgexma K 3ampamam  dHepeuu Wi
Mamepuand

Konuuecmeso 3ampavyerHHoco mamepuaia 07151 8bINOTHEHUS pa@Oanl

Konuuecmeso BbINOIHEHHO

mamepuana

pabomvi ¢ npumeHenuem  OAHHOZO

Tect

Bonpoc

Bapuaﬂmbl omeema

Hnorceneproe deno smo

Ilocmanosxa UHIICEHEPHDBIX 3a0ay

Obcyoicoenue undICeHepHbIX 3a0a4

Huorceneprnas 3a0aua

Pewenue UHIHCEHEPHDBIX 3a0ay

Unocenepnas 3adauva 0ondicHa

Ilepexo0 uz 00no2o cocmosnus 8 opy2oe

BbINONIHAMD cneoyrowue | Heckonvko nymeii pewienus

mpebosarus Bce 603mooicnvie peutenus He ouesuOHb
Oono nonyuennoe peuierue

Ymo us nepeuucnennozo | Ckopocmv mpancnopmuposxu

aengemes  kpumepuem  oaa | bezonacnocms mpancnopmupoéxu

UHDICEHEPHOU  3a0auu  «8blO0op
MPAHCNOPMUPOBKU 2PY3a»

Tpancnopmupoeka MOJIbKO HA3EMHBIM MPAHCNOPIMom

Llena mpancnopmuposxu

Ymo u3 nepeyuciIenHozo
AGNAEMCST  OZpAHUYEeHUeM  OJisl
UHIICEHEPHOU  3a0a4U  «8blOOP
MPAHCHOPIUPOSKY 2PY3a»

Ckopocmb mpancnopmuposKu

bezonacnocme MpancnopmupoeKku

Tpchnopmupoeka MOJIbKO HA3EMHBIM MPAHCNOPMOom

Llena mpancnopmuposxu

B uem  pasnuuue  mexcoy | Hao uem onu pabomaiom
UHIICEHEPOM U YUEHBLM H3zob6pemamenvcmao
Koneunwiil pezynomam
Pacwupenue 3nanuii
Ilepsuiil yuacmok | Maxkcumanvryto ckopocms Hakonaenus uoeil
KUHEmu4ecKoll kpusoul | Bvipasnusanue

OMHOCUMENIbHO2CO 603PACMAHUA

Yeacanue axmusnocmu

Koauiecmeda uoetl | Jlamenmmuuiii nepuoo

Xapakmepuzyem

Bmopoti yuacmox | MakcumanvHyio ckopocme HaKonenus uoet
KUHemu4ecKoui Kkpusotl | Bvipasnusanue

OMHOCUMENLHO20 B803PACMAHUS
Kouyecmea uoeu
xapakmepusyem

Yeacanue axmusnocmu

Jlamenmmuuwiil nepuod




3anauu K KoMIuieKkcHoMY 3aaanuto TK1:

1. Ompenenute ciekTp mocaeaoBarensHocta S(n) = {1; 0,5; 1; 0,5; 1,0}.
[Toctpoiite rpaduku S(N), AUX u ®UX ero cnexrpa. Haliaure o cnexrpy
OTCYETHI, ucnob3ys OJI1D.

z2

z2+1"

2. OnpenenuTe TUCKPETHBIN curHai x(n) mo X(z) =

1. Cdopmynupyiite Leab HHKEHEPHOUN AESITETbHOCTH.

JlaiTe ornpeieNieHre NHKEHEPHOU IS TENbHOCTH.

3. Kakwue sTansl B pa3BUTHN UHXKEHEPHOU eSITeIbHOCTH Bbl 3HaeTe? Jlaiite
UX KPaTKYI0 XapaKTEPUCTHUKY.

4. Tlepeuncnute BUABI MHKEHEPHON NEATEIBLHOCTH. J[aliTe UX KpaTKyrO

XapaKTEPUCTHUKY .

HazoBuTe npu3HaKy MHKEHEPHOM IEATEIbHOCTH.

Yro takoe CDIO? Kakosa €€ 1enn?

UYro conepxut GI'OC?

Kakue rno0anpHble poOIeMbl YEI0BEUECTBA BbI 3HAETE?

[Tosicaute BosiHOBYIO Teoputo Konaparsesa H. /1.

10. Tlepeuncnaute OCHOBHBIE MPOOIEMBbI YEIOBEYECTBA, KOTOPHIE CIIEIYET
pelmmTh ¢ y4acTueM NHKEHEPOB B X XI Beke.

11. HazoBuTE OCHOBHBIE HANPABIICHUS PAa3BUTUS HAYKH, TEXHOJIOTMH M
TexHukH B Poccuiickon @enepanumu.

12. HazoBuTe OCHOBHBIE JOKYMEHTHI M HMX KpaTKOe COJEp)KaHue,
pernamentupyromue passurue UT B Poccun.

13. [TosicauTe KTO TaKO# «IPOPECCHOHATBHBIN HHKEHEPY.

14. 3auem HyX)HBI TPOPECCUOHATBHBIE CTAHIAPTHI?

no

©ooNO

3amaun K KoMIUIeKCHOMY 3aaanuto TK2:
1. MeTonoM HENOCPEACTBEHHOW MOJCTAHOBKM HAWTU y(n) U MOCTPOUTH €ro

rpaduK i1 BXOJHOTO curHana x(n) = 6; — 6;(n — 1) + 8, (n — 2) — u ¢punsTpa,
3aJIaHHOT'O Pa3HOCTHBIM YPaBHEHHUEM
yn) =y(n-3)+ %[x (M) +x(m—1) +x(m—2)] . HavajgpHele yCIOBUS —
HyseBbie. [1ocTpouTh CTPYKTYpHYIO cXeMmy huibTpa. 2.

2. C  nomompio  Meroda  Z-mpeoOpa3oBaHWS  HAWUTH  TNEpPeAaTOYHYIO

XapaKTEPUCTUKY bunpTpa, 3aJIaHHOT'O Pa3HOCTHBIM YpPaBHEHHUEM
ym)=yn—1)—yn—-2)+yn—-3)+ %x(n) 1110)/ BXOJHOM
BO31eUCTBUA x(11) = —8;6; — 8 (n—1). Ucnonw3ys oOpaTHoe

znpeoOpas3oBanue, HaiiTk y(N) U ONPENETHUTH €Tro 3HaUeHHe mpu N < 5.



3a1aun K KOMIUIEKCHOMY 3afanuto TK3:
1. Cunresupyiite KUX-punabTp, UCIOAB3YSI METOJ, YaCTOTHOW BBIOOPKH IO

3agaHHpIM AUX 1 OYX;
2. Tloctpoiite cxemy puibTpa.

Kakumu xauecTBamMu 10JKEH 001a1aTh HHKEHEP?

B 4eM cocTouT nH)XeHEepHasi TOUKa 3peHus?

Yro onpenensitoT KpUTEPUH NP PEILICHUH MHKEHEPHOU 3a1aun?

JInst  yero  WHXKEHepYy  HEOOXOQMMO  Takoe  KadyecTBO,  Kak
«HA300peTaTeNbHOCTHY?

5. Urto siBNsETCS MPOTYKTOM peau3alnu JII000ro mpoeKra?

PR

Bomnpocs! k koMiiekcHoMy 3ananuio TK4:

1. Maiite onpeneneHne HHKEHEpHOM 3amade. llepeunciure  ycnoBus
CYILIECTBOBAHMS MHKECHEPHOU 3a/1a4H.

2. Yto Oyaer sABIATHCA KPUTEPHUEM, a YTO OTPAHMYEHUEM TMPU PEIICHUU
UHXeHepHou 3a1aun? [TpuBeauTe npumepsl.

3. ChopmynupyiiTe 3aKOH pa3BUTHS HAYKU U TEXHUKU.

Jst IpoMeKyTOYHOM aTTEeCTALMU:
KoHTpoabHBIEBOMNPOCH KIekiuu 1.

1. Kakue mpeoOpa3zoBaHusi UMEIOT MECTO TIpH IU(poBOit 00paboTKe cUrHAIOB? 2.
YTo Takoe AUCKPETHBIM CUTHAJ U JUCKPETHAs MOCIEI0BATEIbHOCT? 3.
KakoBa mpupona pasMHOXEHHS CHEKTPOB NPH JUCKPETH3ALUUU CUTHAJIOB I10
BpeMeHu? 4. B dyem 3akioyaroTCs B3aMMOCBS3b M OTJIMYME CHEKTPOB
JUCKPETHOTO M aHajmoroBoro curHanoB? 5. Kak 1mo H3BECTHOMY CIEKTpPY
aHaAJIOrOBOT0 CUTHAJIA OMPEEIUTh CIEKTP COOTBETCTBYIOIIETO €My TUCKPETHOTO
curHaia? 6. B dyeMm 3akimroyaercs SBIEHHWE HAJOXKEHUS CIEKTPOB IpHU
JUCKPETU3ALMH CUTHAIOB? 7. MOXHO JIM MO U3BECTHOMY CIIEKTPY JUCKPETHOTO
CUTHAJIa HAaWTU CHEKTP COOTBETCTBYIOIIETO €My aHajJoroBoro curhaia? 8. M3
KaKUX YCJIOBHMH BBIOMPAETCS YacTOTa JMCKPETH3alMU aHAJIOrOBBIX CHUTHAJIOB? 9.
KakoBa maremartuyeckas MoOJielib KBAaHTOBaHHUs curHaina no ypoBHio? 10. Kak
OMpeeseTCs MOrPEIIHOCTh KBAHTOBAHUS JUCKPETHOTO KBAHTOBAHHOTO CUTHasa?
11. Kak ocymectBusieTrcss 1mdpoBoe komupoBanue curHana? 12, Kak
OTIpEeeNSIETCS MOTPEIIHOCTh KBaHTOBaHUs IMdpoBoro curHana? 13. U3 kakux
ycioBuil BeiOMpaercs HeoOxoaumas paspsiaHocts ALTI? 14. Kak onpenensiercs



aBTOKOPPEISIMOHHA (QYHKIUS U CHEKTpajbHas MJIOTHOCTH IIyMa KBAaHTOBAHMSI
ANLII? 15. Tlpm kakoM ycCIOBHM LHM(PPOBOM M JAUCKPETHBIM CHTHAJbI
MaTEMaTUYECKU a/1eKBAaTHBI?

KOHTpOABHBIE€BOMP O CBI K JICKITHH 2.

1. B cooTBeTCTBMM C KakuM alrOPUTMOM U KaK OCYyIIeCTBIsieTcss oOpaboTka
CUTHajJa PEeKypCHUBHBIM U HEPEKYpCUBHBIM (puuibTpamu? 2. UTo moHUMaeTcs
M0J1 UMITYJIbCHOM XapaKTEepUCTUKON AUCKpeTHOM cucteMbl? 3. Kakue QuibTpbl
HazpiBatOTCs  puibTpamu  BUX wu  KUX-tuma? 4. Yrto saBusercs
ko3dunreHTaMu HepekypcuBHbBIX (puinbTpoB? 5. Kakoe mnpeobOpasoBaHue
MIPUMEHSIIOT JJIS1 ONIMCAHUs JTUCKPETHBIX CUTHAJIOB M CUCTEM HAa KOMIUIEKCHOU
wiockoctd u mnodyemy? 6. KakoBa cBsi3b Mexay Z-mpeoOpa3oBaHHEM U
npeobpazoBanueM Pypre? 7. Kak ompenensarorcs nepeaarounas QyHKUUS U
YaCTOTHAs XapaKTEpUCTHUKA AUCKpETHOW cuctembl? 8. KakoBa CBs3b MeXIy
nepeaaToyHo (GyHKIHUEH, YaCTOTHOM W UMITYJIbCHOW XapaKTePUCTUKAMHU
IUCKpeTHOUM cucteMbl? 9. KakoBbl 0COOEHHOCTH YAaCTOTHBIX XapaKTEPUCTHUK
nuckpetHbix cuctem? 10. Kak wu3MeHsieTcsl 4YacTOTHAs XapaKTEPUCTHUKA
JUCKPETHOM CHCTEMbI TPU U3MEHEHUU YaCTOThI IUCKPETU3ALUHU ?
KOHTPOTBHBIEBOMPOCH KIEKI 3.

1. Kak wnaxomutcs mnepenatouHas QyHkuus PO 1o ero pasHOCTHOMY
ypaBHeHUI0? 2. UTO Takoe HyJU U MOJOCHl HU(POBOro GUIbTpa U KaKyIO
uHpopmanuio onn HecyT? 3. Kakoil BUJ HMMeEET HyJb—IOJIIOCHas (opma
nepenaToyHo GpyHkuuu PO u kakoBo ee mpakTtuueckoe 3HaueHue? 4. B
yeM 3aKioyaeTrcss crnoco0 rpaduueckoro HaxXxOXKAECHUS YacTOTHOM
xapaktepuctuku PO? 5. KakoBbl ycioBus (GU3MYECKON peann3yeMoCTH U
yctoitunBocti P®D? 6. KakoBbl ocHoBHBIE QopMbl peanmzaruun PO u ux
MareMarnyeckue onucanuss? 7. KakoBbl CTpYKTypbl M MaTeMaTHYECKUE
ONMHMCAHUS TPSIMOM M KAHOHMYECKOW (QOpM pealn3aluu pEeKypCHUBHBIX
3BeHbEB BTOporo mnopsaka? 8. Kak ocymectBisiercss 00paboTka cUrHana
PEKYpPCHBHBIM 3BEHOM BTOporo mnopsaka? 9. Kakosa ctpykrypa H® nHa
ocioBe JIBC? 10. KakoBo ycnoBue nUHEHHOCTH (Pa304acTOTHOM
xapaktepuctukn H®? 11. Kak ananutudecku Hatu oTkiauk P®D Ha
3aJlaHHoe Bxo/iHOe Bo3aeicTBue? 12. Kak ananutudyecku HaTu oTKiIMK HD
Ha 3amaHHoe BXojHoe BozzacicTBue? 13. KakoB TpeOyembiii 00beM
BbIUHCICHUA W mamsath st PO u H®? 14. KakoBbl CpaBHUTEIbHbBIC
npeumyiectsa PO u HO?

KoHTpOabHBIEBOIPOC BI K JKII 4.
1. KakoBbl 3amaum, mMetonapl M 1eilu cuHresza 1D mo 3agaHHON 4acTOTHOM

xapaktepuctuke? 2. B dem 3akimouyaercss Meton cuHTe3a P® o



aHajmoroBomy mnpototuny? 3. KakoBa B3aUMOCBSI3b MEXAY 4YacTOTaMU
aHaJI0roBoro u 1UGpoBoro GUILTPOB MpU OUIMHEHHOM MpeoOpazoBaHUU?
4. B yeM npeumMylecTBa NpuMeHEeHHUs] 0000IIEHHBIX MPeoOpa3oBaHUil pH
cunre3e PO 3agannoro tuna (OBY, III1D, I13dD)? 5. Kak onpeaensitorcs
TpeOOBaHMs K aHAJIOTOBOMY (PUILTPY-NIPOTOTHUITY TIpU cuHTe3e PD? 6. U3
KaKUX YCJIOBHUH BbIOMpaeTcs B ammpokcumupyromeit ¢ynakmuu? 7. Kak
HAXOSATCS HYJIH, MOJIFOCH U Koddpunnentsr PO?

KOHTpOABbHBIE€BOMP O CBI K JIEKIUH D
1. Kak HaxoauTcsi WMITyJbCHasi XapakTepucTuka cuHtesupyemoro HD B

MeToJie BeCOBbIX (yHKIMI? 2. KakoBbl mapaMeTpbl U TUIHYHBIA BT
YACTOTHBIX XapaKTepUCTHK BecoBbIX ¢yHkimii? 3. KakoBa CBs3b
napaMeTpoB 4acToTHOM xapakrtepucTuku H®D u BecoBodt ¢yHkiuu? 4.
Kakue TpeOoBaHUS MPENBSABIAIOTCA K BECOBBIM (DYHKLIMSIM IpU CHHTE3E
H®? 5. U3 kakux ycnoBuil BbiOMpaeTcs: BUA BecoBoil ¢yHkiuu? 6. Kak
HaxoJUTCA HeoOxoaumas ajnuHa BecoBol (Qynkuuu? 7. Kak B metone
BECOBBIX (YyHKIMM obOecrmieunBaeTcsi HeoOXxoaumoe 3aryxanue AUX B
nosioce 3aaepxkuBanus? 8. Kak B Merone BecoBbIX (DYHKIMI JOCTUraercs
COOTBETCTBHUE 3aJIaHHBIX U PACUETHBIX T'PAaHUYHBIX 4acTOT ¢uibTpa? 9. B
4eM OCOOCHHOCTh M NPEUMYIIECTBO HCIOJIb30BAHUS BECOBBIX (DYHKIIHI
Kaitzepa ns cuareza HO? 10. [louemy mMeTos1 BECOBBIX (PYHKITUN OTHOCSIT
K uTepauuoHHbIM meToaam cuHTe3a HO? 11. Kakyro ®UX umeror HO,
CHUHTE3UPOBAaHHbIE METOAOM BecoBbIX (yHkumit? 12. Kak Haxoautcs
MMIIYJIbCHAsl XapaKTepUCTHUKa cuHTesupyemMoro H® merogom 4acTOTHOU
BbIOOpKH? 13. M3 Kakux ycinoBUM BBIOMpAETCsS IIar AUCKPETU3ALUU T10
4acTOTE B MeToJie 4acTOoTHOM BbIOOpkU? 14. Kak nocturaercs tpedyemoe
KaueCTBO AamlMpOKCUMAIlMi B METOJIE 4YacTOTHOW BbIOOpku? 15. B uem
3aKiouaeTcss  A(P(QEKTUBHOCTh HUCIHOJB30BAHUS  YHCIEHHBIX METOJOB
cunrtesa [{D?

KoHTpoONbHBIEBOMPO C BI K JKII 6.

1. KakoBbel uctounuku mnorpemHocteid [[OC, cBsi3aHHbIE ¢ KOHEYHOMU
pa3psiAHOCThIO uMcen? 2. YeMm BbI3bIBAaETCS HEOOXOAMMOCTh OTPAHUYEHUS
Pa3psSTHOCTH YHUCea B Iporecce obOpaboTku curHajga B P®? 3. KakoBsl
ycnoBusi MacitabupoBanus curnaigoB B [[dD? 4. Kak 3aBucut BeIOOp MeToaa
pacuera MM ot Buja curdana? 5. Kak paccuutsiBatoTcss MM it KackaJIHOM
¢dopmbl PD? 6. Kak cTposTCS M HCHOJIB3YIOTCS LIYMOBBIE SKBUBAJICHTHBIC
cxempl L[®P? 7. B uem paznuuue AETEPMUHUPOBAHHOM M BEPOSATHOCTHOMU
oneHok TouHoctu LIP? 8. Kak paccuuteiBatoTcs mryMsl kBantoBanus AL Ha
Bbixoge L{®? 9. Kak paccuuteiBatorcst cooctBeHHble 1myMbl LID? 10. Kak
BIMOT MM Ha OTHOLIEHHE CUTHAJIA K IIIyMY KBaHTOBaHMsA Ha Bbixozae L[D?



KOHTpOABHBI€BOMP O C b K JIKI /.

l.

Urto Takoe JII® u 1m0 KakoMy 4YHCIY YaCTOTHBIX BBIOOPOK OHO
Beruncisiercs? 2. Kak nposiBisiercs BO BpeMEHHOM 00JacTH AUCKPETU3ALIMS
curHaia no yacrore? 3. Kak onpexnensiercs OJAIIP u otnryaercst 11 OHO OT
ucxonHoru mnocineposarenbHocTH? 4. Kak wucnomwszyercs D s
BBIUMCIICHUS] CBEPTKU U LuppoBod ¢uubTpanuu? 5. M3 kakux yciaoBuid
BBHIOMpAETCS [IJIMHA CEKIUU Tpu (GUIBTPAIMH  TOCIEI0BATEILHOCTEN
Ooompmoii jguHBI ¢ nmomompio JIID? 7. KakoBa BbeIYMCIMTEIBHAS
s dexkruBHOCTh GunbTpanuu Ha ocHoBe AI1D (BI1D)?

KoOHTpOaAbHBIEBOMIP O CHIKJIKI 8.

1.

KakoBbl  3amaun W  NOpuUMEHEHHS  LHUPPOBOTO  CHEKTPaJIbHO-
KOppessiiuoHHOTO aHanu3a? 3. KakoBbl mapameTpbl M OCOOEHHOCTHU
aHanu3aTopoB crnekrpa Ha ocHoee JIID? 4. Yro noHuMaercd mox
paspelaroneii  CrocoOHOCThIO aHAIMW3aToOpa CHEKTpa W Kak OHa
obecneunBaerca? 5. KakoBa 6a3oBasi CTpyKTypa aHaJIM3aTopa CIEKTpa Ha
ocHoBe JIII® um ero maremarmueckoe obecmeueHue? 7. Uto Takoe
4acTOTHl aHanu3a uiau Omael JAI1D? 8. Uto moHMMaeTCs moa 4acTOTHOM
XapakTepuCTUKOM aHanmu3aTopa cnektpa? 11. Uto moHummaercs mnox
ABJICHUEM pa3MbIBaHUS WM npocaunBaHua crnekrpa? 10. Kak
OTKJIMKAKOTCS KaHajbl aHAIM3aTopa CHEKTpa Ha KOMIUIEKCHBIA U
BEILIECTBEHHbI TAPMOHUYECKUE CUTHAJbl MPOU3BOJIBLHOM 4acToThl? 12.
KakoBa posib BECOBBIX (YHKIIMI MPU aHAIHU3€E CIIEKTPOB MEPHUOIUUECKUX
CUTHAJIOB?
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